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PABOYASI IIPOTPAMMA YYEBHOM JUCHUTIINHBI
«Heoprann4yeckasi XuMHusD»

Hartpasnenue noaroropku — 06.03.01 «buosorus»
®dopma o AroTOBKK OYHAs

Kypc 1 cemectp 1

Jeximu — 16 vac.

MPAKTHYECKUE (CEMUHAPCKUE) 3aHATUS — HET.
nabopaTtopHble paboThl - 18 yac.

B TOM 4Hcle ¢ ucronb3oBanneM MAO - 1ab. 16 4ac.
B TOM YKCJI€ B QJIEKTPOHHOH (hOpME - HET.

BCET0 YacoB ayIMTOPHON Harpy3KH — 34 Jac.

B TOM 4KcJIe ¢ uenosib3oBanueM MAO — 16 yvac.

B TOM 4YHMCJIE KOHTPOJIMpYyEeMas caMOCTosITe/IbHas paboTa - HET.
B TOM YHCJI€ B JISKTPOHHOH (popMe - HET.
camocTosiTeNibHas pabota — 74 dac.

B TOM YHCJIE Ha ITOJITOTOBKY K 3K3aMeHy — 36 vac.
KypcoBast pa0oTa / KypCOBOM IIPOEKT - HET

3a4yeT — HET. ’

9K3aMeH — | cemecTp.

Pabouas mporpamma COCTaB/ieHa B COOTBETCTBUMM ¢ TpeGoBaHmsavMu OOpa3oBaTesbHOTO CTaHAapTa BBICIIETO
obpasopanus [IBOY, yTeepskeHHOro nprkasoM pexropa JIBOY ot 07.07.2015 Ne 12-13-1282.

PaGouas mnporpamma oOcyxaeHa Ha 3acenaHnu  kadenppr  OOuwied, HeopraHMyeckod u
snemenToopranuyeckoit xumuu LIIEH mporokon Ne 14 ot « 01 » uronst 2019 1.

3apenyromas kapeapoit: K.X.H ., JoueHT, A.A. KanycTtuHa.
CocTaBuTeb: K.X.H., goueHT B.B. ['puboBa.




Oo0opoTHas cTopoHa TUTYJIBHOrO Jucra PITY ][

|. Pabouasi mporpaMma nepecMoTpeHa Ha 3acelaHNH Kadeapbl:
IIporokon ot «_ » 2 Ne
3aBenyronuii kadeapoi

(Tmoammck) (N.0. ®amumnms)

I1. Pagouyasi mporpamMma mnepecMoTpeHa Ha 3acefaHnu Kadeapol:

[Iporokoi ot « » r. Ne

3aBenyromruii kadeapoi

(moarmics) (H.0. ®amunus)



AHHOTauMs K pado4eil mporpaMMe TUCHUIINHBI
«Heopranmueckast XumMus»

Pabouas nporpamMma y4yeOHOU nucuuiiuibl « Heopranuueckass Xumus» npu3BaHa
obecnieunTh y4eOHBIN mporecc A O0akanaBpoB 1 Kypca 04HO# (HOpMBI TOATOTOBKU 110
HarnpaBiiennto 06.03.01 buosioruss m cocTaBiieHa B COOTBETCTBUM C TPeOOBaHHSIMU
00pa3oBaTEeNbHOTO CTaHIApTa, CAMOCTOSITEIBHO YCTaHABIMBAEMOTO (eepabHbIM
rOCyJapCTBEHHbIM  ABTOHOMHBIM  OOpa30BaTENbHBIM  YUYPEKIECHUEM  BBICHIETO
npodeccroHanbHOTO 00pa3oBaHus «JlalbHEBOCTOUHBIN (efepalibHbIl YHUBEPCUTETY,
YTBEPKICHHOTO TprkazoM pekropa [IBOY or 07.07.2015 . Ne 12-13-1282.

HucnumnHa «Heopranndeckass XuMus» BXOJIUT B 0a3oByro dacth mukia (b1) —
«Juctumnney (Moaynu). O61mas TpyA0€MKOCTh OCBOEHHS TUCHUIUIMHBI COCTABIISAET
3 3auernbie equHUIBI (108 yacoB). Y4eOHBIM IIAHOM TPETYCMOTPEHBI JIEKIIMOHHBIC
3ansaTus (16 yacom), maboparopubsie paboThl (18 yacoB), camocrosiTenbHas pabora (74
qaca, B TOM 4ucie 36 4acoB JJIsl MOATOTOBKHU K 9K3aMeHy). [luciuruinHa peanusyercs
Ha | kypce B 1 cemecTpe.

Kypcy «Heopranndeckass Xumus» MpEAIIECTBYIOT HEOOXOAMMBIE MJI €ro
MOHUMaHUs Kypchl: «Bbicmias wmatematuka», «®Pusuka». 3HaHUA 1O KypcCy
«Heopranuueckast XUMUs» UCHOJIB3YIOTCS B HAYYHO-HUCCIIEI0BATENIbCKON padoTe, Mpu
BBITIOJIHEHUH KBaJTM(UKAIIMOHHON paOOTHI.

Teopernueckre 3HaHUS 3aKPEIISAIOTCS Ha TAOOPATOPHBIX 3aHATHUSAX.

OcHoBHbIE 3HAHUS, MpPUOOpETaeMble CTyIEHTaMU MpPU HM3YUYEHUU JIaHHOM
JTUCIUIUINHBI, 3aKII0YAIOTCA B YIIIYOJICHHOM M3YyYE€HUH aTOMHO-MOJIEKYJISIPHOU TEOPUH,
CTPOEHUHU aTOMa, XUMUYECKON CBS3HU, DHEPIEeTUKA XUMUYECKUX MPOLECCOB, KUHETUKH,
XUMHUYECKOTO PABHOBECUS, TEOPHH PACTBOPOB, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
MPOIIECCOB, XUMUU AJIEMEHTOB M MX COCAMHEHHUH (MPOMBILIJIEHHBIE U JTAOOpATOPHBIE

CIIOCOOBI MOTYYEHUs, OCHOBHBIC (DU3UYECKUE U XUMHUECKHIE CBOMCTBA, MPUMEHEHHE).

B pesynbrare n3ydeHus AUCUUIUIMHBI CTYAEHT JI0JKEH YMETh: OMUCaTh CBOMCTBA
JAHHOTO JJIEMEHTAa W €ro COCIMHEHWM Ha OCHOBAaHHWM IIOJIOKEHUS aroMa B
nepuoandeckor Ttabnmuue .M. MeHneneeBa; oxapakTepu3oBaTh HaIpaBJICHUE

XUMHUYECKON peakiuu,  oOpaTMMOCTh W CMEUICHHE XHWMHUYECKOTO pPaBHOBECHUS;
3



IIPOBOAUTL  COOTBETCTBYIOIIME  pAacdyeTbl M  TOTOBUTH  PACTBOPBI  3aJaHHOU
KOHIICHTPAIMHU, paccuuThiBaTh pH pacTBOpOB cojel, OCHOBaHUW, KUCJIOT; OMUCHIBATH
YPAaBHEHHSI OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA METOJOM IOJypEaKLIHNL;
TEOPETUYECKU PACCUNATATh M  OKCHEPUMEHTAIBHO ONPENEIIUTh  MOJIEKYJIIPHYIO
SKBUBAJECHTHYI0  MacCcy  TPOCTOITO U  CIOXKHOTO  BeHIeCcTBa;  00001IaTh
AKCIIEpUMEHTAJIbHBIE JIaHHbIE, pa00TaTh CAMOCTOSATEIBHO C Y4eOHOW U CIpaBOYHOMN
muteparypoid. CoJepkaHue IUCUUIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C
XUMHAYECKUM paBHOBECHEM B TOMOTEHHBIX M TE€TEpOreHHbIX cucrtemax. [loHsTuem
KOHCTaHT XWMHYECKOTO PABHOBECHS, CBSI3M KOHCTAHT XWUMHYECKOTO PaBHOBECHS.
PaccmoTpeHMEM OCHOBHBIX 3aKOHOMEPHOCTEM PAaBHOBECHMM M IPOTEKAHMS PEAKIUN:
KHUCJIOTHO-OCHOBHBIX, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, KOMILIEKCOOOpa30BaHUs U
ocaxkJieHusa. [l yCHemHoro OcBOEHHsA Kypca HEOOXOAMMBbI 3HAHUS U YMEHHS 110
oOuiel 1 HEOPraHUYECKOM XMMHU, OCHOBAM TEPMOJMHAMUKH, MATEMaTUKE U (U3HKE,
HaBbIKM U YMEHHE paboTaTh C XMMUYECKOW JIUTEpaTypoM, 3JIEKTPOHHBIMU Oazamu

JTAHHBIX.

Hear yueOHOM nucuuiuinHel Heopranudeckass XuMmus HampaBlieHa Ha
dbopMUpOBaHHE BBICOKOTO YpOBHS 3HAaHUH O CTPOCHHMU BEILECTBA, OOIIUX
3aKOHOMEPHOCTSIX XMMHMUYECKHX IPOLECCOB M XUMHH JJIEMEHTOB M UX COEIUHEHHU
(DIpoMbIlLIEHHBIE W Ja0OpaTOpHbIE CHOCOOBI MOJYYEHHs, OCHOBHbIE (DU3WYECKHUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE).

3axayu:

1. YMeTh Ha OCHOBaHMHU TOJIOKEHHS aToMa B mepuoandeckoi tadmwmie [1.1.
MenzeneeBa onucbIBaTh CBOMCTBA JIEMEHTA U €r0 COEUHECHUMU.

2. I3yunTh 3aKOHOMEPHOCTH Y HANpaBIICHUE MPOTEKAHUS XUMUYECKON peaKkinu,
00paTUMOCTh U CMEUICHHE XMMHUECKOTO PABHOBECHS.

3. YMeThb NpOBOJIUTH COOTBETCTBYIOLIME pacyeTbl M TOTOBUTH PACTBOPHI
3aJJaHHOW KOHLIEHTPALUH, pacCUUThIBATL pH pacTBOpOB Cosieil, OCHOBAHUM, KUCJIOT.

4. YMeTb ONUCHIBATh YPaBHEHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM

METOIOM TOJIypPEaKIIUi.



5. HSy‘-II/ITb TCOPCTUYICCKHUC MW OKCIICPHUMCHTAJIBHBIC MCTOJbI OIIPCACICHNUA

MOJIBHOM MaccChl SKBHBAJICHTA IMPOCTOI0 U CJIOKHOI'O BCUICCTBA.

6. M3yuntb criocoObl 0000IICHHS SKCTIEPUMEHTANIBHBIX JaHHBIX, YMETh paboTaTh

CaMOCTOSITENILHO C y4eOHOW U CIPaBOYHOM JINTEPATYPOH.

12. HonyquHe IMPAKTUYCCKUX HABBIKOB IIO CHHTC3Yy, BBIACJICHHUIO,

OYHMCTKC H

I/IIIGHTI/I(i)I/IKaHI/II/I OpraHUu4YCCKUX COCI[I/IHCHHﬁ.

B pesynbrare wu3yueHus MOAaHHOW JUCHUIUIMHBI Yy CTyAeHTa (GOpMUPYIOTCA

CICOYOIIHC O6HICHpO(1)€CCI/IOHaJIBHBI€ KOMIICTCHINHU:

Ko xommereHnimmn

Otanbl GOpMUPOBAHUS KOMIIETEHLIUN

OIIK-2 - CIIOCOOHOCTBIO
UCIIOJIb30BaTh  3KOJOTHYECKYIO
IPaMOTHOCTh M 0a30BbIC 3HAHUS
B o0mactu (U3HKH, XUMHUH,
HayK W 3emiie W OHOJIOTUU B

JKU3HCHHBIX CUTyalluAdX,
[POTHO3UPOBATh  TOCICICTBUS
CBOCH podeccCHoHATLHOM
JIeSTEIbHOCTH, HECTH
OTBCTCTBCHHOCTH 3a CBOU
pelieHus

3Haer OCHOBHBIE 3aKOHBI, TEOPUHU, MOAEIH, THIIOTE3bl (PU3UKHU

Ymeer 0000111aTh, aHATM3UPOBATh MH(OPMALINIO, CTABUTH LIEIH U
BbIOMPATH IIYTH €€ TOCTHKEHHUSI

Brnaneer HaBbIKaMU paboThI C AKCIIEPUMEHTAIIbHBIM
0o0OpyJOBaHUEM,  METOJUKAMH  SKCIIEPUMEHTAJIbHBIX
UCCIIEIOBaHUM, HaBblkaMM pPabOTbl € Hay4yHOH W

METOJIMYECKOM TUTEPaTypOit

I. CTPYKTYPA U COJAEP) KAHUE TEOPETHUYECKOM YACTHU KYPCA

Jlexnum (16 yacoB)

Tema 1. Ilpenmer usyuenuss xumun. Naentuduxanus um kiaaccupuxkanus
BemecTB. OCHOBHBIE 3aKOHBI M MOHATHA XumuHm (1 yac).

IIpocTeie u croxHbie BemiecTBa. UucTeie BemiecTBa U cMmecu. Maentudukanms
BemecTB. Knaccuduxarus BemniectB. OCHOBHBIC KJIACChI HEOPTAHUYECKUX COCTMHEHUH.
OcHoBHbIC NOHATUS XUMUU. OCHOBHBIC 3aKOHBI XUMUHU. [ paBUMETPUUYECKUE U TAa30BbIE

3aKOHBI. B3aMOCBs3b MacChl ¥ OHCPIUH.

Tema 2. KBaHTOBO-MexaHn4yeckasi Teopusi cTpoeHus aroma. Ilepumoamuyeckui
3aKOH U nepuoanyeckas cucrema yiemenToB .M. Menaeseea (1 yac).

[lepuoanueckuid 3aKOH M mepuoaudeckas cucrema siemeHToB JI.JM.Menneneena.
VYpaBuenue Jlyun Jle-bpoiins. [Tpunnun HeomnpeaeneHHocTu [etizenOepra. KBantopbie
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ypcna. Ilonsarue 00 QJICKTPOOTPULATCIIBHOCTH, OJSHCPTUH HOHHU3AIMU U OSHCPIrUH

CPOJICTBA K 3JIEKTPOHY. PeaKkIIMOHHAsi CIOCOOHOCTH BEILIECTB.

Tema 3. Xumuueckasi cBsi3b. BzaumoaeiicrBust mexxay mosekyjaamu (1 gac).

Tunbel xumuyeckor cBs3u. [lonmsipHas W HemossipHasl CBsA3b. MeETOA BaJEHTHBIX
cBszeil. Monnas cBsa3b. [loHsTHE 00 3JEKTPOOTPUIIATENIBHOCTH, YHEPTUN MOHUBALMH U
CPOACTBAa K 3JIEKTPOHY. J(OHOpHO-akLENTOpHas CBS3b, MEXAaHW3M €€ 0O0pa30BaHMS.
MexMONeKyIipHass W BHYTPUMOJICKYJIIpHAasT  BOAOPOAHAs  CBSI3b, MEXAHU3M
oOpazoBanus. [loHsATHE 0 MeTaIITMYECKOH CBsA3U. BanaepBaanbcoBbl cuibl. Bogopoanas
CBs3b. KOMIUIEKCHBIE COEOUHEHHUs: NPUPOAA XMUMHUYECKOW CBSI3M B KOMIUIEKCHBIX

COCIMHCHUAX, CTPYKTYpa U CBOMCTBA KOMILICKCHBIX COGI[I/IHGHHﬁ.

Tema 4. DHepreTuka XUMHYECKHX MpoleccoB. XuMuyeckasi KuHeTuka (1 gac).

Ouepretudeckue APPEeKThl XUMUYECKUX peakiuil. TepMOXUMHUYECKHUE PaCUETHI.
OHTponsi M €€ H3MEHEHUWE NpU XUMHUYECKOW peakuuu. OHeprus ['ubbca u
HaIpPaBJICHHOCTh XUMUYECKUX peakiuidi. CKOPOCTh XUMUYECKUX PEAKLIHUN. 3aBUCUMOCTh
CKOpPOCTM IIpolecca OT KOHLEHTPAllMK, TEMIEPATyphl, KaTanu3aropa. 3aKOH
neuctBytonux wMacc. [IpaBuno Bant-I'ohda. OOpaTtrmble XUMHUYECKHE pPEaKIUU.
Xumuyeckoe paBHoBecue. (CMelieHne xumuuyeckoro paBHoBecus. [Ipunnun Jle-

[HIaTenane.

Tema 5. PacTBopsl. lucnepcusbie cucremsl (1 yac).
Xumuyecknue cucteMbl. lloHsATHE O AUCHEPCHBIX CHCTEMAx. OJIEKTPOJUTHI H
HeaseKTponuThl. O01ue cBoiicTBa pacTBopoB. KonmnuecTBeHHBIE CIOCOOBI BBIpAXKEHUS

COCTaBa pacTBOPOB. 3aKOHBI pa30aBICHHBIX PACTBOPOB HEXJICKTPOJIUTOB.

Tema 6. Teopus 3y1ekTposuTHYECcKOi (ucconuanuu (1 yac).
Teopus smekTponuTryeckor auccounanu. CBOWCTBAa pacTBOPOB AJIEKTPOJIMTOB.
[Ipoueccel B anektponuTax. 3akoH pazdasinenusi OctBanbaa. MoHHOE mpou3BereHHE

BOJBI. BO,Z[OpO,Z[HBIfI IIOKa3aTcJIb. HpOI/IBBCI[eHI/IC pPaCcTBOPUMOCTH.



Tema 7. I'mapoaus coJeit. Kostonansie pactBopsl (1 yac).
I'unponus coneit. IloHsTHE O KOJUIOMJIHBIX pacTBOpaxX, UX poJib B TPHUPOJE.

CnoxHbie AUCIICPCHBIC CUCTCMBI.

Tema 8. OxkucINTETbHO-BOCCTAHOBHUTEIbHBIE Mpolecchl (1 yac).

[lonsiTMe ©0 mpoleccax OKUCIEHUS UM BOCCTAHOBIEHHA. OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHAS CIIOCOOHOCTh HEUTPAJIBHBIX aTOMOB, IPOCTBIX, CJIOKHBIX HOHOB U
MoJieKyJl. BakHeilline oxkucauTenn M BoccTaHOBUTENU. CocTaBlieHHE YpaBHEHUUH
OKHCIINTEIIbHO-BOCCTAHOBUTENBHBIX peakuuii. Meron mnomypeakuuid. 3aBHCUMOCTH
HampaBiieHuss  peakuuu ot PH-cpenpl.  Knaccudukauus — OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIX peaKuHﬁ.

Tema 9. DnekTpoxumuueckue npoueccel (1 yac).
[ToTeHMansl METALIMYECKUX W Ta30BBIX AJIEKTPOJOB. KHHETHKA >SJIEKTPOIHBIX
MIPOIIECCOB. DJIEKTPOJIU3, MPUMEHECHHE JJICKTPOJIN3a. XHUMHUYCCKHUE HCTOYHUKH TOKa.

Koppo3us u 3ammTa MeTamioB 0T KOPPO3HH.

Tema 10. O6mme cBoiicTBa Metau1oB (1 yac).
[Ipocteie BemecTBa M UX coenuHeHus. HaxoxaeHuwe B TpUpOAE, MOITYyUYECHUE.
dusnueckie W XUMHYECKHE CBOMCTBA METAJUIOB. MeTaAUIMUECKHUE CIUIABhI U

KOMIIO3UTHI.

Tema 11. OcHOBHbBIE 3aKOHOMEPHOCTH XUMMH 0-3J1eMeHTOB (2 yaca).
Xumust d-snmementoB |V-VIII rpynm nepuonndeckort cucremsr J[.M. Menzaenecna.

Xumus d-anementos I-11 rpymnn nepuoauueckoi cuctemsl J1.1. Menaeneesa.

Tema 12. O61mme cBolicTBa HEMeTAJIOB (2 yaca).

CBoiicTBa 1 pacnpoCTpaHEHHOCTh HeMeTaIoB. Bogopoa. Xumus BoJibI.



Tema 13. Dnements! riaaBusix noarpynn IV-VII rpynn (2 yaca).
Obmas xapakrepuctuka. Haxoxxnenue B mpupone, nonyudeHue. Dusuueckue u

XUMHYECKHE CBOMCTBA. BaxkHenme BOJOPOJHBIC 1 KHUCJIIOPOIHBIC COCAMHCHM .

II. CTPYKTYPA M COJEP)KAHUE IPAKTUYECKOM YACTH KYPCA
Jlaoopamopusie pavomot (18 uac.)

JlaGopaTopnas padora Nel-3. Kiiacchl HeopraHu4eckux coeiuHeHui (2 yaca).

JlaGopaTtopnoe 3aHsitue Ned4-5. OcCHOBHBIC TIOHSATHS U 3aKOHBI XHUMHH.

['paBUMeTpHUECKUE U Ta30BbIe 3aKOHBI. B3anMoCBs3b Macchl u dHepruu (1 yac).

Jlabopatopnoe 3ansitue Ne6-/. Crtpoenue artoma. [lepuopmueckuii 3akoH U
nepuoanueckas cucrema snemeHToB .M. Menneneea. Ypasuenue Jlyn Jle-bporins.
[lpunnun  HeonpenenenHoctu ['eitzenOepra. KsantoBbie uwncna. [lonsitue 00
AIEKTPOOTPULIATEIBHOCTH, SHEPIrUUM HOHMU3ALMU U DHEPTHH CPOACTBA K JIIEKTPOHY.

PeakinonHast CHloCOOHOCTh BEIIECTB M XUMU4ecKast cBsi3b (1 yac).

Jladoparopnoe 3ansitue Ne8-9. Xumudeckas cBs3b. B3amMmomeicTBHS MEXTY

mojiekynamu. KomruiekcHsie coeaunenus (1 yac).

Jladoparopuasi padora NelO-11. MzydyeHue 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT

pa3nuyHbIX (akTopoB. XuMmuueckoe paBHoBecue (1 yac).

Jlabopatopnoe 3ansaTme Nel2. DHepretmka XHMMHUYECKHX  IPOLIECCOB.

Duepretudeckue 3GGeKThl XUMUYECKHX peakiiuii. Tepmoxumuueckue pacuéts (1 yac).

JlaGopaTopHoe 3ansitue Nel3. KonamdecTBeHHBIE CIOCOOBI BBIPAKEHHUS COCTaBa

pPacTBOPOB. 3aKOHBI pa30aBIICHHBIX PACTBOPOB HEANEKTPoauToB (1 yac).



Jlaboparopnass paGora Nel4-15. [IlpuroroBieHue pacTBOPOB 3aJaHHOU

KoHIeHTpanuu. TutpoBanue (1 yac).

Jlaboparopunasi padora Nel6-17. PacTBOpbl AI€KTpOIUTOB. Peakmnuum MOHHOTO

obomena. ['mapoius coneii (1 yac).

Jla6opaTopnasi pa6ora Nel8. OxuciuTeIpHO-BOCCTAHOBUTENNBbHBIE peakmuu (1

qgac).

Jladoparopnoe 3ansaTue Nel9. DmekTpoxmmudeckue mporecchl. [loTeHImanbl
METAINIMYECKUX M Ta30BbIX JJIEKTPOAOB. KHWHETHMKA 3IEKTPOAHBIX IPOLECCOB.
DJIIEKTPOJIN3, TPUMEHEHHUE AJIEKTPOJIN3a. XUMUYECKUE MCTOYHUKHU Toka. Kopposus u

3aliTa METAUIOB OT Koppo3uu (1 gac).

JladopaTopnasi pa6ora Ne20-23. XuMudeckue cBocTBa HeMeTalIoB (3 aca).

JlaGopaTopnasi pa6ora Ne24-27. O6uue cBoiicTBa MetauioB (3 waca).

III. YY4EBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHON
PABOTbBI YHAIIIUXCA

VY4ebHo-MeToaAnueCcKoe oOecrieueHue CaMOCTOSITEIIbHON paboTHhI
oOyuaromuxcss 1o jaucuuiuinHe «Heopranwdeckass XuMus» TPEJACTaBICHO B
[Tpuoxkernn 1 W BKITIOYaeT B ceOs: TUTaH-TpadUK BBITIOJHEHUS CAMOCTOSTEIHLHOU
paboTHI IO TUCIUIIIMHE, B TOM YHCJIC TPUMEPHBIC HOPMBI BPEMECHH Ha BBITIOJTHEHUE
MO0 KaKIOMY 3aJlaHUI0; XapaKTEPUCTHKA 3aJaHUN I CaMOCTOSITCIBHON pabOThI
00yJaromuXxcsi ¥ METOJMYECKHAE PEKOMEHIAIINH 110 WX BBIIOJIHEHUIO; TPEOOBaHUS K
NPEACTABICHUIO U O(DOPMIICHHIO PE3yJIbTATOB CAMOCTOSATEIBHON pabOThI; KPUTCPHU

OLICHKH BBIITOJIHCHU A CaMOCTOSTEIILHOMN pa60TBI.



V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

KonTpomupyembie Mmogynu
/paznensl / TeMbl
JIUCIIUILINHEI

Konap! 1 sTamsl
(dbopmupoBaHus
KOMIIETEHIINH

OneHouHbIE CpENICTBA -
HaVMCHOBAHUE

TEKYILIUN
KOHTPOJIb

IIPOMEXKYTOUHAs
arTecTauus

Tema 1. IIpenmer
U3y4eHUS XUMHMHU.
Wnentuduxamms u
KJaccu(uKanus BELIECTB.
OcHOBHBIE ~ 3aKOHBI U
HOHSATHUS] XUMUH.

OIIK-2

3Haune
VYmMmenue
Bnanenue

VO-1
I1P-2
I1P-6

VO-1

Tema 2. KBanToBo-
MeXaHudecKas Teopus
CTPOEHUSA aTtoma.
[lepuoauueckuii 3aKoH |
MepuoauYecKas Ccucrema
3JIEMEHTOB J..
Menpaeneena.

Tema 3. Xumuuyeckas
CBSI3b.  BzamMmopencTBus
MEXIY MOJIEKYJIaMH.

Tema 4. DHepretuka
XAMHYECKUX  IPOLIECCOB.
XuMHuUuecKass KWHETHKa.

OIIK-2

3Haune
YmMmenune
Bnanenue

vVO-1
I1P-2
I1P-6

YO-1

Tema 5. PactBopsl.
JlucniepcHbIe CUCTEMBI.
Tema 6. Teopus
ANEKTPOIUTUYECKOMN
JUCCOLMALINY.

Tema 7. T'maponus cosneil.
KonmonnHeie pacTBOpBHI.

OIIK-2

3Hanue
YmMmenue
Bnanenue

YO-1
I1P-2
I1P-6

VO-1

Tema 8. OxuciautensHo-
BOCCTAaHOBUTEIbHBIE
MIPOLIECCHI.

Tema 9.
DIIEKTPOXUMUYECKUE
MIPOLIECCHI.

OIIK-2

3Hanue
YmMmenue
Bnanenue

YO-1
I1P-2
I1P-6

VO-1

Tema 10. O01IHEe cBOMiCTBA
METAaJIJIOB.

Tema 11. OCHOBHBIE
3aKOHOMEPHOCTH  XHMHUU
d->11eMeHTOB.

Tema 12. O0mme cBoicTBa
HEMETAaJLIIOB.

Tema 13. DiaeMeHTHI
rnaBHbIX noarpymnn [V-VII

rpynn

OIIK-2

3Hanue
VYmMmenue
Bnanenue

YO-1
I1P-2
I1P-6

VO-1
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V. CIIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHast iMTEepaTypa

1. AxmeroB, H.C. O0mas u HeopraHudeckas XUMHUS: YYCOHHK 11 BY30B. M.:
Bricmras mikosa, 2008.- 743c.

2. I'munaka, H.JI. O6mas xumus: yaebnoe nocobue / H.JI. I'muaka. — 3. crep. —
M.: KHOPVYC, 2013. - 749 c.

3. I'muuka, H.JI. OGmas xumus: yueoHoe nocooue / H.JI. I'munka. — U3n. crep. —
M.: KHOPVYC, 2013. - 749 c.

4. I'punByn, Hopman. Xumus snementoB: B 2 1T.M.: BMHOM. JlaGopaTopus
3Hanuii, 2008.- 670 c.

5. Koposun H. B. OOmas xumusi: y4yeOHUK JUIsi BY30B II0 TEXHUYECKUM
HanpaBieHusM u cnenuanbHocTsM / H. B. Koposun. M.: Beicias mkona, 2009.
- 557 c.

6. Oprannueckas XuMHusl : y4eOHUK AJis BYy30B [B 2 KH.] : KH. 1 . OCHOBHO#1 KypcC /
[B. JI. beno6oponos, C. D. 3ypabsn, A. Il. Jlysun u nap.] ; mox pen. H. A.
TrokaBkuHOM. 5-¢ u3a. Mocksa : JIpoda, 2011.639 c.

JlonmoJiHMTEIbHAA JTUTEpPAaTypa
1. Boawsxun, B. B. O6mas xumus. M36panubie riaaBel: yueOHOE ocoOue 1Tl By30B

B oOnacTu TexHuku U TexHonoruu. CII06.: Jlans, 2008.- 378 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU

2. Cy06otuna, H. A. JleMOHCTpallMOHHBIE OMBITHI O HEOPraHUYECKOW XHUMHHU:
yueObHoe mocobue i By3oB /H. A. Cy66otuna, B. A. Anemmn, K. O.
3namenkoB; of pex. 0. JI. TperbsikoBa. M.: Axkanemus, 2008.- 282 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:290946 &theme=FEFU

3. YnpaxHeHus W 3a7a4d 10 HEOPTAaHMYECKOW XMMHH: [ydeOHOe mocodue] /cocT.:
B. U. becconona, A. B. AnukoBckuii, 1. B. CBuctyHosa [u ap.]. Bnaguoctok:

N3a-Bo JlanbHeBocTOUHOTO YHUBEpcuTeTa, 2007.- 63 c.
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http://lib.dvfu.ru:8080/lib/item?id=chamo:281664&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:290946&theme=FEFU

4.

http://lib.dvfu.ru:8080/lib/item?id=chamo:263083&theme=FEFU

[lpaktnueckne u mabopaTOpHBIE 3aHATHS 10 XHWMHH. J[aTbHEBOCTOYHBIN
denepanbubiii yHUBepcuteT; cocT.. B.B. BacunbeBa, B. U. becconosa, C.I'.
Kpacuukas, M. B. CsucrtynoBa, A.A. Kamyctuna. BmaguBoctok: W3n-Bo

JlaneHeBocTOUHOTO yHUBEpcuteTa, 2012.- 53 c.

Ilepedyennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTEepHeT»

ok wdE

© ®

http://e.lanbook.com/

http://www.studentlibrary.ru/

http://znanium.com/

http://www.nelbook.ru/

[TouckoBas cucTeMa MevYaTHbIX MaTepuajoB hitp://www.scopus.com

Cailt MOCKOBCKOr0 rocyaapcTBEHHOro yHuBepcutreta um. M.B. JloMoHOocoOBa:
http://www.chem.msu.su/rus/weldept.html

[IpakTukyMm 1o ¢hu3HUECKOM XUMHH JJI CTYJIEHTOB OMOJIOTHYECKOro (hakyabTeTa
MI'Y : metoauueckoe mocooue / T.M. Pomuna, M.B. Kupskosa u ap.-M.: U3n-
Bo MI'VY,2010.-91 c.

denepanbrblii mopran "Poccuiickoe odopazosanue": http://www.edu.ru/
Jlyxanuna, T.JI. Xumuyecknit MUHUMYM. Kitaccbl HEOPraHUYECKUX COEIUHEHUM.

Crpoenue BemectBa. PactBopel: yueOHoe mnocobue /T.JI. Jlykanuna, T.T.
OsBunnnukosa. — CII6 : CIT6I'TYPI', 2010. — 126 c.

10.OcHoBHBIE TOHATHSA U (HOPMYIIBI XUMAYECKON KHHETHKHU: METOJUIECKOE MOCOOHe

/ Cocrt.: A.B. Boponuos, A. I'. OxyneB.- HoBocubupck: HoBocuOupckux roc. yH-
T, 2009. - 128 c.

Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOTHIT M MPOTPAMMHOI0 obecneyeHmst

[Tnatdopma snexrponnoro ooyuenus Blackboard JIBOVY:

https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content id= 159

691 1&course id= 4961 1

VI. METOANYECKHUE YKA3AHUA 11O OCBOEHUIO INCHUIIJIMHBI

Pexomenpanum mo INIAHUPOBAHUI0O U OPraHM3allMil BPEMEHH, OTBCACHHOIO

HA U3YUYCHHUEC TUCHUIIJTUHBI

I[J'IH IMOHMMaHWA Marcpuaja U Ka4CCTBCHHOI'O €ro YCBOCHUSA PCKOMCHAYCTCHA

[10CJICAOBATEILHOCTD JIEUCTBUM:
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http://lib.dvfu.ru:8080/lib/item?id=chamo:263083&theme=FEFU
http://znanium.com/
http://www.scopus.com/
http://www.chem.msu.su/rus/weldept.html
http://www.edu.ru/
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159691_1&course_id=_4961_1
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159691_1&course_id=_4961_1

1. Tlocne nexnuu, MpU MOATOTOBKE K 3aHATHSAM CIEAYIOIIETO JHS, HEOOXO0IUMO
OCMBICJIUTh COJIepKaHue npociaymanHoi gekinuu (10-15 MunyT).

2. Ilpu moAaroTroBke K JIEKUHUU, HEOOXOJIMMO MPOCMOTPETh MPEAIIECTBYIONIYIO
nekiuto (10-15 MunyT).

3. B Teuenue Henenu BHIOpATh BpeMs JJisi pabOTHI ¢ JIUTEpaTypoil B OuOInoTeKe,
BBITIOJIHEHUS HMHAMBUAYaJIbHOTO JOMAIIHETO 3aJaHus W OQOpMJIEHUS OTYeTa IO
nabopaTtopHoit padote (3 — 5 gacoB)

4. Tlpu moAroToBKe K J1a0OpPaTOPHBIM 3aHSATUSAM, HEOOXOAMMO O3HAKOMHTHCS C
teopueit o ganHoit teme (0,5 — 1 yac).

PexoMenanuu mo padore ¢ Jureparypou

TeopeTnueckuii MaTepuan Kypca JIydllle YCBAaWBAE€TCS, €CIIM JIOMOJIHUTEIBHO K
MPOCITYIIMBAHUIO JICKIIUU, UCTIOJIB3YETCS PEKOMEHAyeMasi JuTepaTypa. Jlerue ocBOUTh
KypC, TMPUIEPKUBASICh OJHOTO W3 OCHOBHBIX Y4Y€OHBIX MOCOOMH B COUYETAaHUU C
KOHCIIEKTOM JIeKIIUi. PexomeHayercs HAOOUTHCA COCTOSHUS TOHMMAaHHUS H3y4yaeMOM

TeMbl. C 3TOU LENBIO CIEAYET BBIIIOJHUTH HECKOJIBKO 33JJaHUI HA JAHHYIO TEMY.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHbI
Peanuzanust AUCHUIUIMHBI  TpeOyeT HalWuusg JICKIMOHHOW  ayJuTOpHH,
OCHAIIICHHOW  MYJIbTUMEIUMHBIM  000pyIOBaHHEM, U  Y4eOHOH  XUMHUYECKOMU
nabopaTtopuu.
Ocnamienne y4yeOHOM JnabopaTopuu: CIpPaBOYHBICE MaTepUaibl W TaOJUIIBI,
pa3aTOYHbI y4eOHO-METOMUYECKUM MaTepHall; XMMHUYECKass TOCyJa, XUMHUYECKUE

pEaKTUBBI U 000PYIOBAHUE.
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MMHHUCTEPCTBO HAYKHU U BBEICIIEI'O OBPA3OBAHM S POCCHUMCKON
OEJEPALINN
denepanpHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHIE
BBICIIIETO 00pa30BaHUs

«/1aIbHEeBOCTOYHBIN (eepabHbII YHUBEPCUTED)
(ABDY)

IHIKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOU
PABOTbBI OBYYAIOLHINXCA

10 AMCHUIIIINHC 110 JUCHUIIIINHC «HeopraaneCKaﬂ XHMUA»

06.03.01 buoJiorus

dopma MoJArOTOBKY — OUHAS

BaanusocTok
2020
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IInan-rpa¢guk BHINOJTHEHHUSA CAMOCTOATEIbHOM PadOThl O JMCUMILINHE

«HeopraaneCKaH XUMMUSD» .

Bun IIpumepHbIE
Ne o/ Hata CaAaMOCTOAITEJIbHOU HOPMBIL Popma
BbINOJIHEHUS BpeMeHH HA KOHTPOJIsI
padoThI
BbINIOJIHEHH €
JlomarHss Brinonnenue
pabora, JIOMaIHeu
KOHTPOJIbHAA paboTHl,
1 1-2 Henenu pabora, 8 wacoR KOHTPOJIbHOM
1 cemecTpa odopmIIeHHE paboTHI,
oTyera 1o BBITIOJIHEHUE
nabopaTopHOit 1abopaTopHOit
pabote paboThI
JlomarHss 8 gacoB Brinmonxnenune
pabora, JIOMAIITHEeH
KOHTPOJIbHAA paboTHI,
9 3-4 Henenu pabora, KOHTPOJIbHOM
1 cemectpa odopmiieHNE paboTHI,
oT4eTa 1o BBITIOJTHCHHE
n1abopaTopHOit n1abopaTopHOI
pabote paboThI
Jlomannss 8 4yacoB Brimonaenne
pabora, JIOMAIIHeH
KOHTpPOJIbHAs paboThl,
3 5-6 Henenu pabora, KOHTPOJIbHOM
1 cemecTpa odopmIIeHHE paboTHI,
oT4eTa 1o BBITIOJTHCHHE
n1abopaTopHOit n1abopaTopHOI
pabote paboThI
JlomarHss 8 yacoB Bemmonnenne
pabora, JTOMaIITHER
KOHTPOJIbHAA paboTHI,
4 7-8 Henenun pabora, KOHTPOJIbHOM
1 cemecTpa odopmIICHHE paboTHI,
oTyera 1o BBITIOJIHCHUE
n1abopaTopHO nabopaTopHOI
pabote paboThI
JloManHss Breimonnenue
9 Hexens pabora, JIOMaIITHEeH
5 | cemectpa KOHTPOJIbHAs 6 JacoB paboTHI,
pabora, KOHTPOJILHOM
odopmIIeHHE paboThI,
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oTyera no BBITIOJIHEHUE
1abopaTopHOI 1abopaTopHOI
pabote paboThI
Iloaroroska k
6 36 gacoB DK3amMeH
AK3aMEHy

XapakTepuCTHKA 3aJaHUM JJI CAMOCTOATEIbHON padoThl 00y4AOIUXCH U
MeTOANYeCKHe PEKOMEHIAIMHU M0 UX BbINOJHEHHIO:

Ilnan 1aGopaTopHoro 3aHsaTus no TeMe «OCHOBbI aTOMHO-MOJIEKYJISAPHOT 0
YUeHUsI»
1. JlaiiTe ompenenieHUEe NOHATHN: 3JEMEHT, aTOM, MOJIEKyJa, MPOCTOE U
CJIO’)KHO€ BEIIECTBO, OTHOCHUTENIbHAS aTOMHAsh M MOJICKYJISpHAs MacChl, aOCOIIOTHBIC
MAacChl aTOMOB M MOJIEKY/I.

2. JlaiiTe onpeaeseHue MOHATHIO «MOJIb)

3. Kakue BelMuMHbBI HAa3bIBAIOT MOJIIPHOM Maccoi U MOJISIPHBIM 00beMOM?

4. Yro Ha3bIBaeTcs MOCTOSIHHOM ABorajapo? Kak uCnoiyb3yroT ee s
OIIPEJEIICHUS] MAaCC aTOMOB U MOJIEKYJI?

S. Kak n3 ypaBHeHHs cOCTOSHMS Ta3a MOJIYYNUTh YpaBHEHUE MeHaeneesa -
Knaneiipona?

6. UYrto Ha3bIBaeTCs a0CONIOTHOM U OTHOCUTENBHOM TUIOTHOCTHIO ra3a’?

1. KakoBa 3aBHCUMOCTH MEXK1y MOJIEKYJISIPHOM MAacCOM ra3a v €ro
MJIOTHOCTBIO 110 BOJOPOJY, BO3AYXY?

8. JlaliTe onpeaeneHne NOHATHN: SKBUBaJIeHT. MosipHas Macca
HKBUBAJIEHTA, SKBUBAJICHTHBIN 00BEM.

Q. Kax BBIYMCIINTD 3KBUBAJIEHT U MOJISIPHYIO MacCy 3KBHUBAJIEHTA CJIIOKHOTO

BelecTBa (OKCHIa, OCHOBAaHMS, COIH)?
10. Kak BBIYMCIINTE DKBUBAJIEHT BEIECTBA B OKHUCIUTEIHHO-
BOCCTAHOBHUTEJbHOUN peakiuu?

Ilnan naGoparopHoro 3ausaTus no teme «Crpoenue aroma. Ilepnoanyeckni
3aKOH»
1. Hcropus pa3BuTHS IPEACTABICHUN O CTPOCHUU aToMa.
DKCIEpUMEHTANBHBIE I0KA3aTENIbCTBA CI0KHOU CTPYKTYphI atoMa. [lepBbie monenn
aToma.

2. Pa3zpabotka bopom teopun crpoenust atoma Bojnopoza. [locrynarst bopa.
PazButue Teopun bopa 3ommepdenbaom.

3. OOBsicHEHHE JIMHEHYATOTO CIIEKTpa BOJIOPO/IA.

4, BonnHoBbIE cBOMCTBa yacTul Mukpomupa. Bosusl [e-bpoitns.

S5. JIBoWiCTBEHHAs NpUPOAA JIEKTpoHA. [[puHIUI HEONTPEAETEHHOCTH.
VYpasuenue lllpenunrepa.

6. XapakTepucTrUKa COCTOSIHUSA JIEKTPOHA B atoMe. KBaHTOBBIE UncIa.

1. DnexkTpoHHbIE CTPYKTYphl aTOMOB. [TpuHiun Ilaynu. ITpasuno Xynaa.
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8. Ilepnonnueckas cucrema J[.11. MenaeneeBa u cTpoeHuE aTOMOB
371eMEeHTOB. U3UYECKUI CMBICIT TIEPUOIMUECKOTO 3aKOHA.

9. DHEPreTUYECKNUE XapaKTePUCTUKU aTOMOB - SHEPTUSI HOHU3ALMHU, CPOACTBO
K DJICKTPOHY, JIEKTPOOTPULIATEIbHOCTD.

10. HM3MmeHeHue BbIIIIEHAa3BAaHHBIX BEJIMUMH B MIEPHOJIaX U TPYyIIIax
[Tepnomnueckon cucremsel .. Menaeneena.

IL1an naﬁopaTopﬂoro 3aHATHS N0 TeMe «XMMHYeCKasi CBSI3b»

1. [TpuunHbel 00pa30BaHUsI XUMUYECKOM CBsI3U. THUITBI XUMUYECKON CBA3H.
2. OcHOBHBIEC XapaKTEePUCTUKH XUMHUYECKOMN CBSI3U - JIJIMHA, HAIIPABJICHHOCTb,
MPOYHOCTb.
3. MeTo1 BaJICHTHBIX CBSI3EH:
a) HACBIIIEHHOCTh, HAITPABJIEHHOCTh U MOJISIPHOCTH CBSI3U;
0) rUOpUIU3AIINS DJIEKTPOHHBIX 00JIAKOB U TEOMETPHUS MOJIEKYJI;
B) ©, -CBsi3u. OJIUHAPHbBIC U KPATHBIC CBS3H.
4, JIOHOpHO-aKIENTOPHBIE CBS3U.
5. Bonoponnas cBsi3b.
6. HNonnas CBS3b. OCHOBHBIE CBOMCTBA (HEeHACBIIIIEHHOCTb,
HEHAIPaBJIEHHOCTH ).
1. Mertannuyeckast CBSI3b.
8. Kpucrannnueckas pemerka. OCHOBHBIE TOHATHS.
Q. TuIbl KPUCTAITMYECKUX PEIIETOK. 3ABUCUMOCTh CBOWMCTB BEILIECTBA OT

TUTA KPUCTAJUTMYECKON PEIIETKH.

JomamiHee 3aganue no reMe «Kiiaccbl HEOpraHu4ecKMx coeJUHEHU D)
1.CocraBTe ypaBHEHHUS peakivii 00pa3oBaHUs CPEeIHEN U KUCIIOM (OCHOBHOI) COJIH.
ITpy kKaKkOM MOJILHOM COOTHOIIIEHUHU PEareHTOB MPOUCXOIAT B3auMoiercTBus? [laiite
Ha3BaHMS MOJIYYEHHBIM COJISIM.

A) H28€O4 u KOH

b) H,CO3 n BE(OH)Q

B) HBr u Al(OH);

F) H2804 51 Zn(OH)2

) H2S u Ba(OH);

E) HCI u Fe(OH);
2. C KakuM¥ OKCHJaMH MOTYT B3aUMOJEICTBOBATh BEILECTBA:

A) okcuna cepbl(VI) u cepHast kuciora

b) oxcun docdopa (V) u pocdopHas kuciora

B) okcup kanbuusi ¥ THAPOKCH]T KaldblLUs

') okcua Kanust U TUAPOKCUT KU

) oxcun cenena(VI) u cenenoBas Kucinora

E) okcun Gapus u rugpokcua apus

CoctaBbTe HE MEHEE 4 peaklrii BO3MOXXHBIX B3auMoieicTBUil. Kakue cBolicTBa y
BEILIECTB B3aUMOJECHUCTBYIOIIMUX IPYT C IPYTOM.
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3. CocTaBbTe ypaBHEHUE PEAKIIUU, TPUBOISIICH K 00pa30BaHUIO CPEIHEHN COTH.
Onpenenure cymMmmy Ko3(QGUIIMEHTOB B MOJIEKYJISIPHOM M COKPAIllEeHHOM HOHHOM
ypaBHeHusiX. Kakas Macca okcunia notpedyercst Ha B3aumoeicteue ¢ 0,25 Moib
KHUCJIOTHI?

A) dochopHas KucI0Ta U OKCHUJT KaTbIUs

b) yronbHas KkucinoTa U OKCHUJT HaTpUs

B) azoTHas kucnora u okcu 6apus

') cepHast KUCIIOTA U OKCHUJT aJTFOMUHUS

J1) a30THas KMCIIOTa U OKCH/JT aTFIOMUHUS

E) cepnas kuciiora u okcu xene3a(lll)
4. CocTaBUTh ypaBHEHUSI PEAKIIUNA MEXKy KHCIOTON U coblo. Kakue cBOiICTBAa KUCTOT
XapakTepusyer 31a peakiua? Onpenenutrb CyMMy Bcex KO3 PUIIMEeHTOB B
MOJICKYJIIPHOM M COKpAIIeHHOM MOHHOM ypaBHEHUX (0TAeNbHO). [locunTaiiTe, kakas
Macca ocajika WiH Kakoi o0beM raza oOpasyercs (pacTBOPUMOCTH Ta30B B BOJIEC HE
YUUTHIBATH).

A) xapOOHAT HAaTPUs U CEPHASI KUCIIOTA

b) 6poMun kanbiiysa u GTOPOBOJOPOAHAS KUCTIOTA

B) nutpat ceunna(ll) u monoBogopoiHas KucioTa

') cynbPUT KagbIUs U COJISTHAS] KUCIIOTA

) cynbbun HaTpust © GTOPOBOIOPOHAS KUCIIOTA.

E) cunukaT HaTpus 1 a30THAs KHCIIOTa
5. PaccuuTaTh Maccy TBEpJIOTO OCTaTKa U 00BbEM BbIIEIUBILIErocd mnapa (B J, H. Y.),
oOpasyronuxcs mpu paznoxkeHuu 20r ruApoKkcuaa;

A) xpoma

b) amomunus

B) uunka

I') mutus

J1) menu

E) xpemHus
6. CocTaBUTh YpaBHEHHUS PEAKIIMI U PACCUUTATh, KAKYIO MacCy HA4aJIbHOTO peareHTa
HYKHO B3STh 11 ntoydeHus 0,9 Mosib npoiyKTa, eciiu o0IIre MOTePH Ha BCEX CTATUIX
coctaBuiau 40%.

A) KanbIuii— OKCHJ KaJIbIIUA—THIPOKCHI KAIbIIUI—KapOOHAT KaJbIIHs

b) pochop—oxcun pocdopa(V)—oprodocdopnas kuciora—docdar KanbIus

B) amroMuHHII— OKCH] AIFOMUHUS—HHATPAT ATFOMUHUAS—THIPOKCHU ATTFOMUHUS

I') cepa—oxcun cepoi(1V)—okcun cepoi(VI)—cepHas kucmota—cynabdar 6apust

) yraepon—oxcun yraepoaa(l\V)—kapOoHaT kKalblusi—Cyiab(aT Kaablus

E) meap—okcun meau(ll)—cynbdar Menu—Truapokcua Meau

3aiaHud 11 CaMONIPOBEPKH:
B peakuuun HeuTpanuzanuu
1 2KOH + 1H,CO3
2. 1KOH + 1H,CO3
3. 1KOH + 1H,S
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4. 2KOH + 1H,S

MIOMHMO BOJIbI, 00pasyeTcs MPOayKT ¢ 001Ieit hopmyioi ( A- 3To KapOOHAT WIIH
CyJb(uU —1MOH)

a) K(HA); 6)KHA B)KA; KA

B peakuuu npeapiiymiero Tecta cyMMa Ko3(pQuIueHToB B OJHOM U KPaTKOM MOHHBIX
YpaBHEHUSIX COCTaBIISIET

a) 7 69 B)I0 116

B kpaTkoM HOHHOM ypaBHEHHH PEaKIIMH HOHHOTO 0OMEHa ¢ 00pa30oBaHHEM OCajKa
ruapokcua Hatpus + xiopu xpoma(lll)
TUIPOKCUIKAIBINS + Pocdat Kanus
ruapokcu] 6apus + cynbdar HaTpHUs
THIPOKCH/] Kalus + HUTpaT MarHHsI
cyMMma K03 (UIIUEHTOB paBHA
a)3 064 B)S5S 16

[To ypaBHEHHIO peaKIIUU MPEIbIAYIIETO TeCTa KOJIMYECTBO 3aTPAYCHHON HIEI0YU
(monp) Ha 0,5 MOJIb UCXOTHOM COJTU PaBHO
a)0,5 0)0,75 B)1 r) 1,5

JomamHee 3a1anue no teme «Crpoenue aroma u Ilepuoanyeckuii 3aKoH»

1.CocTaBUTH 2JIEKTPOHHBIE (OPMYJIBI DJIEMEHTOB C YKa3aHHBIMU MOPSIAKOBBIMU
HoMepaMH. CKOJIBKO SHEPreTUYECKUX YPOBHEN B 3TUX aroMax? CKOJIBKO
AHEPreTUYECKHUX MOJAYPOBHEN B HUX MOJHOCTHIO 3aMIOJIHEHO?

A) NeNe 24 u 33

Bb) NoNe 15 u 28

B) NeNe 14 u 40

[') NeNe 31 u 41

J1) NeNe 50 u 74

E) NeNe 83 u 32

2. CKOIBKO 3JIEKTPOHOB, IPOTOHOB U HEUTPOHOB COAEPIKUTCS B ATOME JIEMEHTA
C YKa3aHHBIM NOPSAIKOBBIM HOMEPOM. CKOJIBKO H30TONOB OH 00pasyeT?

A) 92

b) 17

B) 26

') 27

) 57

E) 52

3. Kakyto HU3IIYIO U KaKyI0 BBICIIYIO CTEIIEHb OKHCIICHHSI POSIBIISIOT
yKa3zaHHbIe 37ieMeHThl. CocTaBbTe MO TPU (POPMYJIBI COCTMHEHUH, COIepIKAILIUX
AJIEMEHTBI B 3TUX CTEIECHIX OKUCICHUS.

A) xmop, hocdop

b) cepa, yrnepon
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B) azor, cenen

') MpIIBSK, TOP

J1) 6poM, kpemMHUI

E) 60p, xucnopon

4. CpaBHUTB AJI yKa3aHHBIX DJIEMEHTOB CIIEAYIONINE CBOWCTBA — PaIyC aToMa,
SHEPTHUI0 MOHU3AINH, JIEKTPOOTPHULIATETPHOCTh. OOBSCHUTH PA3HHUILY B CBOWCTBAX.

A) BoZIOpoJ ¥ HATpUH

b) yrnepon u ¢top

B) amtomunuii u cepa

I') yrnepon u a3ot

J1) a30T u KucnIopoa

E) dbocdop u xiop

5. IIpeacraBbTe B3aMMOCBSI3h KBAHTOBBIX YHCEJI, OMPEACIINB 110 3HAYECHUIO N
3Ha4eHwus |, my, u ykazaB ms,

A)n=2

b) n=3

B) n=4

) n=5

M) n=6

E) n=7

3amaHus il CAaMONIPOBEPKM:

1.B  kakoil MOCIEIOBATEILHOCTH  3aIOJIHSIIOTCA  JJIEKTPOHAMU  ATOMHBIC
opOutanu? Kakoe npaBuiio onpeaessieT 3Ty Nocae0BaTeIbHOCTb?

2. Yto Ttakoe uzotornsl? [loyemy y OOJNBIIMHCTBA 3JIEMEHTOB aTOMHBIE MACChI
BBIPAXKEHBI IPOOHBIMU YUCTAMU?

3.Kakoii ¢puzndeckuii CMbICII HMEIOT KBAaHTOBBIC uncia? UTo OHU TTOKa3bIBAIOT?

4.B uem 3akirouaetcs npuHuun [laynu?

5. UeMmy paBeH MakCHUMaJIbHbBIN CIIUH P-3JIEKTPOHOB, d-351eKTpOHOB, f-
3IEKTPOHOB?

6. Kakue 351eKTpOHHBIE CEMENCTBA BbI 3HAETE?

7. UTo Takoe 3HEprusi HOHU3aluu? B KakuX eIMHUIIAX OHA BBIPAXKAETCS, KaK
M3MEHAETCS 10 MEPUOy U Tpytiie?

8. Ucxoas u3 nmoioKeHus repMaHusl U CEPbl B EPUOIMUECKON cUCTEME,
cocTaBbTe (POPMYJIBI UX BBICIIMX OKCUIOB, KHUCIOT, BOJOPOJIHBIX COSAMHEHUM.
[IpeacraBbTe hopMyIibl B rpaduyecKoOM BUJIE.

9. Yto Takoe CpoACTBO K IEKTpOHY? Kak 3T0 CBOWCTBO U3MEHSIETCS IO IEPUOLY
U 110 Tpymre?

10. cocTaBUTh (hOPMYJIBI OKCHJIOB U THIPOKCUJIOB AJIEMEHTOB 3 Tieproja B
BBICILICH CTENEHU OKUCIIeHHs. Kak U3MEHSIOTCSI UX KUCIOTHO-OCHOBHBIE
XapaKTepUCTUKU?

11. Ha ocHoBanum nosioxeHus sremenTa B [1C onpenenure Kakoi 3J1€MEHT-
BaHAIU{ WJIU MBIIIBIK 00J1a1aeT 0oJiee IPKO BhIPAKEHHBIMU METaUTMUYEeCKIMHU
CBOMCTBaMHU?
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12. Mapranern oOpa3yeT COeIMHEHUS B CTETICHAX OKHCIeHus +2, +3, +4, +6, +7.
CocraBbTe (POpMYIIBI OKCUAOB U THAPOKCUIOB. Kak H3MEHSIOTCS MX KUCIOTHO-
OCHOBHBIE CBOMCTBA?

13. ATOMBI KaKuX 3JIEMEHTOB 4 nepuojaa 00pa3yroT okcuabl I20s5? Kakoit u3 Hux
JaeT ra3oo0pasHoe coeAuHeHue ¢ Bojgopoaom? CocTtaBbTe rpaduueckue GopMyIibl
KHUCIIOT, OTBEYAIOIUX 3TUM OKCHJIAM.

JlomanHee 3a1anue no teme «PacTBopbn»

1. OnpenenuTs MOJISIPHYIO U HOPMAJIBHYIO KOHLIEHTPALMIO pacTBOPA COJIH C
W(comn=20% M IIIOTHOCTBIO pacTBopa 1,17 r/em™® ecnu 3ta cob:

A) XJIOpH]T KAJIbLIUS

b) cynbdat Hatpus

B) Hutpat xanus

I') docdar narpus

J1) xnopun meau

E) cynbdar anromunus

2. K 3 1 10% pactBopa HekoTopoii kucinotsl (p =1,05 r/cm®) npubasunnm 5 1 2%
pacTBOpa TOM e KUCIOTHI C IIOTHOCTEIO 1 r/cm®. Haliti MacCoBYyIO 100 U MOIISIPHYIO
KOHLIEHTPALMIO KUCJIOThI B IOJyYEHHOM PACTBOPE, €CIIH 3Ta KHCIIOTA!

A) consHas

b) azotHas

B) cepnas

I') dochopnas

J1) xmopnast (HCIO,)

E) cenenoas (H2SeOs)

3. 13 10 kr pacTBopa HEKOTOPOM COJIM COJIU MPU OXJIAXKIAEHUHU Bblienuiaochk 400r
cosii. YeMy paBHa MaccoBasi J0Jsl OJy4EHHOIO pacTBOPA, €CJIM MaccoBasi 1055
HCXOJIHOTO PacTBOpa COCTaBJIsIIA:

A) 20%

b) 10%

B) 25%

I') 30%

) 375

E) 40%

4. Kakoii 06beM 96% cepHOM KUCIOTHI INIOTHOCTBIO 1,84 r/cM® motpebyeTcs s
MIPUTOTOBJICHHUSL:

A) 31 0,1H pactBopa

b) 21 0,2 H p-pa

B) 3 10,4 M p-pa

I')110,8 Hp-pa

1) 0,5 n 1H p-pa

E) 0,25 12 H p-pa

5. 13700 r 60% pacTtBOpa cONM BBIIAPUBAHUEM yIAIWINA YaCTh BOJBI. UeMmy
paBHa MaccoBast 10JIs MOJIYYEHHOTO PacTBOPA, €CJIM ObLIO YJAaIeHO BOJIbI:
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A) 200r

b)300r

B) 100 r

IN50r

) 150

E) 400 r

6. CocTaBbTe MOJIEKYJISIPHBIC U HOHHO-MOJICKYJIIPHBIE YPABHEHUS PEAKIIHi
MEXKIY:

A) rupokapOOHAaTOM HATPUS U TUAPOKCHIOM HATPHUS

b) cunukaToM KaJius U COJITHOM KUCTOTOM

B) xnmopuaom 6apus u cyiabpaToM HATpHs

') noguioM Kanusi 1 HUTPATOM CBHUHIIA

) cynbduaom Kanusi U COJMSTHON KUCIOTOM

E) ruipokcoxaopuIoM IUHKA U COJISTHOM KUCIOTOM

7. CocTaBbTE MOJIEKYIISIPHBIE 1 HOHHO-MOJIEKYJIIPHBIE YPABHEHHUS PEAKIIMA
MEXIY:

A) TUAPOKCHUIOM XpOoMa U TUAPOKCUAOM HaTpuUs

b) runpokcuioM aIFOMUHUSA ¥ THIPOKCUIOM HATpUS

B) cynbdaTtom HuKens u cyiabhuI0M aMMOHUS

') xmopuaoM aMMOHHMSI U THAPOKCUIOM HATPUS

J1) kapOoHAaTOM MarHusi U a30THOM KHCIIOTOM

E) rungpokapOoHaTOM Kanusi U TUAPOKCHIOM HATPHs

8) CocTaBbTe MOJIEKYJIIPHOE YPABHEHHUE PEAKIIUU, KOTOPask BBIPAXKAETCSI HOHHBIM

A) Be(OH), + 20H —Be0O,? +2H,0
B) HCO; +H*— H,O + CO,

B) H* + NO, — HNO;

I') Fe(OH); + 3H— Fe? + 3H,0

J1) CaCOs3 + 2H*— Ca? +H,0 +CO;
E) SiO32'+ 2H*— H,Si0;

3aiaHud 11 CaMONIPOBEPKH:

1. Macca (B rpammax) 16% pacTBopa ruipoKcHaa Kajablusi, B KOTOPOM
HYKHO pacTBOpUTH 20T TOTO e BeleCcTBa, YTOOBI MOJy4YuTh 28% pacTBOp, paBHa:

A) 114 b) 120 B) 150 I') 166,6

2. O6beM BOABI, KOTOPYIO ciaeAyeT 100aBuTh K 44mi 60%-ro pacTBopa a30THOM
KUCJIOTHI (TIOTHOCTH 1,365 r/™Mit), 4T00BI OIyunTh 36% pacTBOP paBeH:

A) 10 b) 8 B) 6 4

3. [locne ynapuanus 250Mn 8%-ro pactBopa XJiopujia MarHus (MIOTHOCTb
1,06T/Mi1) Macca pacTBopa yMEeHbIIIIIIACh Ha 65 T. MaccoBast 10151 BEIIeCTBa B
KOHEYHOM pacTBOpE paBHA:

A)7,5 b)10,5 B)21,2 T)32,6

4. Macca (B rpammax) 285 —To pactBopa Hutpara imaka(ll), Heooxoaumas st
npurotoBieHus 140r 15%-ro pactBopa HUTpaTa LUHKA, paBHA
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A) 60 b) 75 B) 215 I') 261

5. Uemy paBHa MOJIIpHas KOHIIEHTpAIMs pacTBOpA TUAPOKCH]IA HATPUS, €CIIU IS
€ro MPUTrOTOBJICHHUS 4T BerecTBa pacTBOpuiIH B SO0MIT BOJIBI

A)0,1M Bb)IM B)0,2M TI')2M

6. Uemy paBHa MouisipHas KoHieHTpaius 20% pacTBopa ruipoKCcHaa HaTpus
(mmotHOCTS 1,2 T/cM®)

A) 0,02 b) 3,01 B)1,01 I') 6,02

7. CokpalieHHOE NOHHOE YPABHEHUE:

COs? +2H*— H,0 + CO,

COOTBETCTBYET PEAKIIU

A) COJIIHOM KHCIIOTBI U €JKOT0 HaTpa

b) consiHOM KHCIIOTHI M KapOOHATa HATPUS

B) consiHOlM KHCIOTHI M OKCHJIa HATPUS

') constHOM MM CEpHOM KUCTOTHI M OKCUIA HATPUs

8. CokpalllecHHOE€ HOHHOE YPaBHEHHUE:

Pb# +2CI — PbCl,

CoOOTBETCTBYET peaklnU
A) xyopu/ia CBUHIIA U HUTpaTa HATPUS

b) xyopuna HaTpusi U HUTpATa CBUHIIA

B) xnopuna cepebpa 1 HUTpaTa CBUHIIA

') rugpokcuaa CBUHIA U XJIOPUIA HATPUS

9. CokpallleHHO€ HOHHOE YPABHEHHUE:

H*+S% — H,S

COOTBETCTBYET PEaKIIU

A) cynbhuma HaTpUsi C COJITHOM KUCTOTOU

b) cynbduaa narpus ¢ Bogoi

B) cynbduma cepedpa ¢ ConstHOM KMCIOTOM

I') cynpduma nuHKA ¢ COISTHON KUCIOTOM

10. CokpallieHHO€ HOHHOE YpaBHEHHUE:

Zn** +C0O3* — ZnCO;

COOTBETCTBYET PEAKIINU

A) xyopu/ia MMHKa 1 KapOOHaTa Kaaus

b) nuTpara nuHKa U KapOOHATa HATPUS

B) cynnsdara niuaka u kapOoHaTa HATPUs

') 11060it U3 3TUX peakuui
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HACHOPT ®OC

Kon xomnerennmm Dranbl GOpMUPOBAHUS KOMIICTCHIIUN
OIIK-2 - CHOCOOHOCTHIO | 3HAeT OCHOBHBI€ 3aKOHbI, TEOPUH, MOJIEIIH, TUIIOTE3bI (PUIUKU
UCIIOJIB30BaTh 3KOJOTMYECKYIO | YMeer 000011aTh, aHATU3UPOBATh UH()OPMAIIHIO, CTABUThH LEIH U
rPaMOTHOCTh U 0a30BbIe 3HAHUS BBIOMpATh MYTH €€ JOCTUKEHUS
B obnmactu (usuMky, Xumuy, | Brageer HaBbIKaMU paboTsI C AKCIIEPUMEHTAIBLHBIM
Hayk ¥ 3emie ¥ OHOJOTMH B o0opymoBaHUEM,  METOJMKAMH  JKCHEPUMEHTAIBHBIX
YKU3HCHHBIX CUTYalUsX; WCCIIEIOBaHUM, HaBblkamMu pabOTBl C HAy4yHOM U
MPOTHO3UPOBATh  MOCIEACTBUS METOINYECKOM JTUTePATypPOi
CBOCH npodeccHoHATBEHOM
NESITeNIbHOCTH, HECTH
OTBETCTBEHHOCTh 32  CBOM
pelieHus
Ne | KonTposmpyembie MOLYJIH OrnieHOYHBIE CPE/ICTBA -
1/ | /pa3nensl / TEMBbI Kongs! u 3Tamnsl HAaMEHOBAaHHUE
M | JUCIUTUIAHBI (dhopMupoBaHHS TEKYIIHHA | TPOMEXKYTOYHAs
KOMITETEHITHIA KOHTpPOJIb | aTTecTauus
1 |Tema 1. [Ipenmer | OIIK-2 | 3nanue vVO-1 vVO-1
U3y4EHHUS XUMHH. YMeHue I1P-2
WNnentuduxanus nu Bianenne I1P-6
KJIacCU(UKaIUsl BEIIECTB.
OCHOBHBIE ~ 3aKOHBI U
MOHSITUSI XUMUH.
2 Tema 2. KanrtoBo- | OIIK-2 | 3nanue VO-1 YO-1
MEXaHUYeCKast Teopus YMenue I1P-2
CTPOCHUS aToMma. Brnanenue I1P-6
Ileproguueckuii 3aKOH U
MepuouyYecKasl CcucTema
3JIEMEHTOB J.N.
Meneneesa.
Tema 3. Xumuueckas
CBSI3b.  BzamMmopeicTBusd
MEX1y MOJIEKYyJIaMHu.
Tema 4. DHepreTuka
XUMUYECKUX  IPOIECCOB.
XUMHUYECKasi KHHETHKA.
3 | Tema 5. PactBopsl. | OIIK-2 | 3nanue YO-1 YO-1
JlucniepcHbIE CUCTEMBI. YMenue I1P-2
Tema 6. Teopus Bnanenue I1P-6
ANEKTPOIUTUYECKOMN
JIUCCOIUAIIUN.
Tema 7. T'maponus coneil.
KonmonnHeie pacTBOpBHI.
4 | Tema 8. OxucnurensHo- | OIIK-2 | 3nanue YO-1 YO-1
BOCCTAHOBUTEJIbHBIE YmMenue I1P-2
MIPOIIECCHI. Biagenune T1P-6
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Tema 9.

DIEKTPOXUMHUYCCKHE
MPOIECCHI.
5 Tema 10. O6mue cBorictBa | OIIK-2 | 3uanue YO-1 YO-1
METaJIIOB. YmMmenue I1P-2
Tema 11. OCHOBHBIE Bianenune T1P-6

3aKOHOMEPHOCTH  XHUMHHU
d->nemMeHTOB.
Tema 12. OOmue cBoiicTBa
HEMETAIIOB.
Tema 13. DieMeHTHI
rnaBHbIX noarpynn [V-VII

rpymnm

ININIAHUPYEMBIE PE3YJIBTATBI OBYYEHUSA U KPUTEPUU UX
OLHEHUBAHUA

Ormerka «OTIHIHOY»

JlemoHCTpUpyeT 3HaHUs (PyHAAMEHTAIbHBIX Pa3JelI0B XUMHUHU B IIOJHOM 00BbEME U
MOXET I0Ka3aTh BO3MOXHOCTH HMX NPHUMEHEHMS I OCBOCHMS XMMHYECKUX OCHOB B
oOuiei, (u3nueckoll H COIMaATIbHO-3KOHOMHYECKOM reorpaduu. CamMoCTOSITENHHO
MPOBOJIUT aHAJIM3 CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX COCAMHEHWI Ha OCHOBaHUU
MOJIO’KEHUSI aTOMOB B MEPUOAMYECKON TaOJMIle, MPOBOAUT pacuérbl U (HOpPMYIHpYET
BBIBOABI O pH pacTBOpoB conel, OCHOBaHWM, KHUCJIOT. BiaaeeT cucTteMol HaBBIKOB,
HEOOXOAMMBIX TpU MPOBEACHUM aHaM3a Y4YEOHOW U CHPaBOYHOM JIMTEpaTyphl,
XUMHUYECKOTO JIKCIEPUMEHTa, MpU OO0OOUIEHMHM SKCIEPUMEHTAIBHBIX JaHHBIX.
JIeMOHCTpUpYeT TOJIHbIE 3HAHUS BCEX PAa3JeiOB OPraHUYECKOM XUMHUU M MOXKET
MI0Ka3aTh BO3MOYKHOCTHM UX MPHUMEHEHHS JJII OCBOCHHS XHMHYECKMX OCHOB B
ouonorund. CamMOCTOATENLHO HAXOJUT HEOOXOAMMYIO Y4YE€OHYI0O M CHPAaBOYHYIO

JUTEPATYPY U1l BBIMOJTHEHUS! TEOPETUUECKUX U MPAKTUYECKUX PadOT.

OT1merka «Xopouo»
JleMOHCTpHpyeT 3HaHUS OCHOBHBIX 3aKOHOMEPHOCTEH NPOTEKAaHUsSI XUMHUYECKUX
peaKuui, TEOPETUYECKUX W DKCIEPUMEHTAIBHBIX METOAbl OIPEAEICHUs MOJIBHOU

MAaCChbl 9KBHBAJICHTA IIPOCTOTO M CJIOXXHOI'O BCIICCTBA, a TAKKE IIPOMBIIIJICHHBIC U
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71a00paToOpHbIE CIIOCOOBI MOTY4YEHHS, OCHOBHbIE (PHU3NYECKHE U XMMHYECKHE CBOMCTBA,
MIPUMEHEHNE XUMHUYECKHX 3JIEMEHTOB M HMX COCIMHEHUW, HO JOIMYCKAEeT HEOOJbLINE
HETOYHOCTU. JIeMOHCTpUpYET yMEHHs [PUTOTOBIEHHUS PACTBOPOB  3aJaHHOU
KOHIIEHTpanuu, pacuéra pH pacTBopoB, yMEHUS ONUCHIBATH YPABHEHUS OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIX PEAKLUUNA METONOM IOJypeakuuii. JlomyckaeT HeCylleCTBEHHbIE
OIIMOKM TMpU NPOBEACHUM XMMHUYECKOTO SKCIIEPUMEHTA, BIAJEET CIOCO0aMu
0000IIECHHS INTEPATYPHBIX U SKCIIEPUMEHTATBHBIX JaHHBIX. /[[leMOHCTpUpYET He Bceraa
IIOJIHBIE 3HAHUA [0 BCEM pasJeilaM HEOpPraHUu4ecKod Xumuu. Jlomyckaer
HE3HAUYUTEJbHbIE OUIMOKM TPHU BBITOJHEHUH TOMAIIHUX 33JaHUA W TPAKTUYECKUX

pabotr. He Bcerma MOXET HaxOAUTh HEOOXOJUMYI0 YUe€OHYI0O U CHPABOYHYIO

JUTEPaATypy.

OTMmeTKa «Y10BJIETBOPUTEILHO)

HNMeeT mpencTaBieHUs O 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEaKIUu,
TEOPETUYECKUX METOJAaX OMNPEIACICHUSI MOJIbHOM MacChl DKBHUBAJIEHTA MPOCTOrO M
CJIO)KHOTO BEIIECTBA, CIOCOOBI TOJYyYEHUs, OCHOBHBbIC (DU3UUYECKHE U XHUMHUUYECKHE
CBOMCTBA, XMMHYECKHX DJIEMECHTOB M HX cocanHeHn. CIlocoOeH Ha OCHOBaHHMU
MOJIOKEHHS aToMa B mepuoandeckor taomwuie /.M. MenaeneeBa onmuchBaTh CBOMCTBA
AJIEMEHTA U €r0 COEAWHEHUN, TPOBOAUTH HECJIOKHBIE PACUEThl U TOTOBUTH PACTBOPHI
3alaHHOM  KOHLEHTpauuu. JlomyckaeT HEKOTOpble OMMOKM NpH MNPOBEICHUU
XUMHUYECKOTO IKCIICPUMEHTA, cmabo BIIaJIceT  CrIocoO0aMHu 00001IeHUS
AKCIIEPUMEHTAJIBHBIX JTaHHBIX. J[EMOHCTpHUpPYET HEMOJHBIE 3HAHUS 1O OTACIbHBIM
pazzenamM  HeopraHmueckod xumuu. Jlomyckaer OWIMOKA TNpU  BBIIOJHEHUU

MPAKTUYECKUX U TEOPETUIECKUX paboT. C muTepaTypoil MpakKTHUEeCKH HE pabOTaeT.

Ormerka «HeynoBieTBOPUTEIBHO)
Nmeer ¢pparmMeHTapHbIe TIpencTaBleHUs O (GyHIAMEHTAIBHBIX Pa3feiaX XUMUU.
Nmes 6a3oBbIe MpeICTaBICHUSI O CBOMCTBAX AJIEMEHTA U €r0 COCIMHEHUN HE CoCco0eH
MIPOBOJIUTh COOTBETCTBYIOIIME PACUETHI U TOTOBUTH PACTBOPHI 33 IAHHOM KOHLEHTPALUH

M OIIKCBIBATH YPABHCHHUA OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOJO0M
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nosrypeakiui. Jlomyckaer CymecTBeHHBbIC OMMOKH TPHU CaMOCTOSITENBHOW paboTe ¢
y4eOHOH ¥ COpaBOYHOM JUTEPATypoil, HE BJIaAEET crocodbamMu O0O0O0OIICHUS
DKCIIEPUMEHTAIBHBIX JaHHBIX. [[eMOHCTpHpYET HEMOJIHbIC 3HAHUS MO0 BCEM pasleiam
Heoprannyeckor xumun. He BoImoHSAET momartHue 3aaanus. [1moxo opueHTHpyeTCS B

MCTOAAX BBIACICHUA H OUUCTKH OPTaHUYCCKUX BCIICCTB.

IIpumepHbIii nepeyeHb oueHOYHbIX cpeacTs (OC)

|. YeTHbIi onipoc

1. CobGecenoBanue (YO-1) (CpeactBo KOHTPOJIL, OpPraHM30BaHHOE Kak
cnenuaibHas Oecema MperoaaBaTeNsi ¢ OOydJaloImMUMCS Ha TEMBI, CBS3aHHBIE C
U3y4aeMoOil JUCHUIUIMHOM, W pacCYUTaHHOE Ha BBbIICHEHHWE oOO0beMa 3HAHUUN
oOyyarolierocs Mo OmpenesieHHOMY paszieny, Teme, mpodjieMe U T.I.) - Bompockl mo
TeMam/pasjiesiaM JUCIUTITUHBI.

2. KomnokBuym (YO-2) (CpenctBo KOHTPOJIS YCBOSHHs Y4eOHOTO Marepualia
TEMBI, pa3jiena WiIN pa3/eioB TUCIUIUINHBI, OPTaHU30BAaHHOE KaK YUeOHOE 3aHSATHEC B
BUJIe coOece/oBaHUSl  MpernojaBaTeNst ¢  oOydamommmucs.)-  Bompockl 1o
TeMam/pasziesiaM TUCIUTUTUHBI.

3. Ox3ameH (CpencTBO MPOMEKYTOUHOTO KOHTPOJIsi) — Bompock! k aKk3aMeHy.

B kauecTBe mNpOMEKYTOUHOW (CEMECTPOBOI) aTTeCTallMM O JAWCIUILUIMHE

«Heoprannueckas XuMus» NpeayCMOTPEH 3K3aMEH.

MeTtoauyeckue ykasaHus 110 caye JK3aMeHa

Ha sk3ameHe B KauecTBe OLIEHOYHOTO CPeICTBa MPUMEHSETCA cobecel0BaHre 110
BOIIpOCaM OWJIETOB, COCTABJICHHBIX BEIYIIUM TPENOJaBaTeIeM U MOAMHUCAHHBIX
3aBeayromuM  Kadenpoil. Dk3aMEeHbl TNPUHUMAIOTCS BEAYIIMM IPENoaBaTelieM.
DK3aMEHAIMOHHBIE BEJIOMOCTH TMpEINoAaBaTeNib OEpeT 3apaHee y aJIMUHUCTpaTopa
oOpazoBarenpHOM TporpamMmbl. Bo BpemMs mpoBeneHus dK3aMeHa CTYACHTBI MOTYT
MOJIb30BaThCs paboueil MporpaMMon ydeOHON NUCIUIUIMHEL. B ciiydae ucnosiap30BaHus
CTYJEHTOM CPEICTB IS CIUCBIBAHUSA, YK3aMEHATOP UMEET MPABO yAAJIUTh CTYJIEHTA C

9K3aM€Ha, a B 3JK3aMCHAIMOHHYIO BCIAOMOCTb IIOCTABUTb HCYAOBJICTBOPHUTCIILHYIO
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orieHKy. [Ipu siBKe Ha PK3aMeH CTYACHTHI 00s3aHBI UMETH MPHU ce0e 3aUETHYIO KHUXKKY,
KOTOPYIO  OHHM  MPEOBSIBIAIOT  DK3aMEHATOpYy. [IpenonaBarens  3amoJHSET
COOTBETCTBYIOIIME Tpadbl 3a4eTHOM KHI)KKM CTYJCHTA: Ha3BaHWE UCHMIUIMHBI B
COOTBETCTBHUHM C YYEOHBIM IUIAHOM, €€ TPYAOEMKOCTh, (aMUIUs TPEToaBaTers,
OIICHKA, JaTa, MOANMUCh. [ caaum yCTHOrO »K3aME€Ha B ayJAUTOPHUIO OJHOBPEMEHHO
npuriamaercs 5-6 CTyAeHTOB. BBIXOIWTh M3 ayauTOPMU BO BpEMsi IMOATOTOBKH K
oTBeTaM 0€3 pa3pelleHHs] SK3aMeHaTopa CTyAEHTaM 3ampermiaercs. Bpewms,
MPEIOCTABISIEMOE CTYACHTY Ha MTOJATOTOBKY K OTBETY Ha YCTHOM 3K3aMeHEe — 30 MUHYT.
[Ipn mpoBeneHUM 3K3aMEHA SK3aMEHAlMOHHBIM OwieT BbiOMpaeT cam cryaeHT. [lpu
clladye yCTHOIO 3K3aMEHa 3K3aME€HATOP MOXET 3a/1aBaTh JIOMOJHUTEIbHBIE BOIPOCHI.
Ecnau cTyneHT 3aTpyaHsSETCS OTBETUTh Ha OJIMH BOIPOC BHIOPAHHOTO OWIIETa, TO €My
MOYHO TIPEIJIOKUTh B3ATh PYroi OWUJIET, IPU 3TOM OLIEHKa CHIKaeTcs Ha Oamt. [lpu
MPOMEXYTOYHOM  aTTECTAllMM  YCTAHOBJICHBI  OLICHKH: «OTJIHAYHO», «XOPOIIO»,
«yIOBJIETBOPUTEIBHO» U «HEYIOBJIECTBOPUTEILHO». [Ipr HESIBKE CTyJEHTa Ha SK3aMEH
0e3 yBa)XKUTEIbHON MPUUYMHBI B BEJAOMOCTU JEJIACTCS 3alUCh «HE ABWICS». OLICHKH,
BBICTABJICHHBIE AK3aMEHATOPOM II0 HUTOTaM SK3aMEHOB, HE MOIJIEkKAT IEPECMOTPY.
CTyneHT, He COTJIaCHBIN C BBICTABJIEHHOW OIIEHKOM, UMEET MPABO MOJATh 3asBJICHUE HA
umsi qupektopa [llkonsl. B cimydyae 000CHOBAaHHOCTH IMOJJAHHOTO 3asBJICHUS TUPEKTOP
[IIkoybI CO3a€T KOMHMCCHIO B COCTaBE TPEX MPEIOJABATEIEH IO COOTBETCTBYIOILIECH
kadenpe. OlLeHka, MOJydYeHHasi CTYJEHTOM BO BpeMs Mepecaaud dK3aMeHa KOMHCCHH,

SIBJISIETCA OKOHYATEILHOM.

Kpurepuu oneHky 3HaHUH YMEHHH U HABBIKOB IPU TEeKYIIEH NMPOBEpPKe
l. OuneHkKa yCTHBIX OTBETOB:
OrMmerka "OTan4HO"

1. JlaH TTOJTHBINM U TTPAaBUIIBHBIA OTBET HA OCHOBE U3YYECHHBIX TEOPHUM.

2. Marepuait moHAT U U3yYEH.

3. Marepuan HU3JI0KEH B OMNPEAECICHHOM JIOTUMYECKOM ITOCIEN0BATEIBLHOCTH,
JIATEPATYPHBIM SI3BIKOM.

4, OTBeT caMOCTOSITEIBHBII.

Ot1merka "Xopomo”
1, 2, 3, 4 — ananornuno ormerke "OTiau4uHO".
S. Jlomymiensl  2-3  HECYIIECTBEHHbIE  OMIMOKH, HUCIpPaBIEHHBbIE  TIO
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TpeOOBaHUIO yuuTeNs, HabM0Janach "MepoxoBaToCTh" B M3JI0KEHUU MaTepUaa.
OtMmeTKka "'Y10BJIETBOPUTEIHLHO'"
1. VY4eOHbIE MaTepuana, B OCHOBHOM, H3JIOKEH IIOJHO, HO TpU STOM
JOMyIIeHbl 1-2 CyllecTBeHHbIE OIIMOKU (Hampumep, HEYMEHHE MPUMEHSATHh 3aKOHBI U
TEOpPHUHU K O0BSICHEHHUIO HOBBIX (DaKTOB).

2. OTBeT HEMOJHBINA, XOTS M COOTBETCTBYET TpeOyeMol riryOuHe, MOoCTpOeH
HECBSI3HO.
Otmerka "HeynoB/ieTBOPUTEIBHO"
1. He3nanme wnm HemoHWMaHue OoJbIIeld WM HaWOoOJIee CYIIECTBEHHOMN
JacTu yueOHOTo MaTepHaa.
2. Jlomy1ieHbl CyIIeCTBEHHbIE OIMIMOKHU, KOTOpbIE HE HCIPABISIIOTCS TOCIHE

YTOUHAIOIINUX BOIIPOCOB, MaTCpHUaAJl N3JIOKCH HECBA3HO.

Il.  Ouenka yMeHHs peliaTh 3a{a4u:
OtrMmeTka "OTaN4YHO"
B pemienuu u 00bsiICHEHUN HET OIIMOOK.
XO0J1 peleHus: paluOHAIbHBIN.
Ecnu Heo6xoumo, perieHue npor3BeIeHO HECKOJIBKUME CIIOCO0amu.
Jlomy1ieHbl OIMOKU IO HEBHUMATEIBHOCTU (OTOBOPKH, OMUCKH).
OtmeTka "Xopomo"
1. Cy11ecTBEHHBIX OLIMOOK HET.
2. Homnymiensl 1-2 HecylmecTBEHHbIE OIIMOKM WJIM HEMOJHOE OOBSCHEHHUE,
WJIY UCTIOJIb30BaHue 1 coco0a npu 3alaHHBIX HECKOJIbKHUX.
OrMeTka "' Y10BJIETBOPUTEIBLHO"

~wn e

1. JlonyiieHo He 0oJiee OJAHOM CYIIECTBEHHOM OIIMOKH, 3alMCU HETOJIHBI,
HETOYHOCTH.
2. Petienre BBITIOJIHEHO C OMIMOKaMK B MAaTEMaTHYECKUX pacyeTax.

Otmerka "HeynoB/jieTBOPUTEIBLHO"

1. Pemienne ocymiecTBIeHO TONIBKO C TIOMOIIBIO YUUTEIIS.
2. JloTyIieHbI CyIIEeCTBEHHBIE OITMOKH.
3. Pemenne u o0bsICHEHNE TTOCTPOCHBI HE BEPHO.

I1l. Ouenka mucbMeHHBIX PadoT:

Kputepun e xe. 3 OmeHOK 3a Ka)XAbIi BOMPOC BBIBOJIUTCS CPEHHSISI UTOTOBAs
OLICHKA 32 MMCbMEHHYIO padoTy.

IIpuMmepHbIi nepevyeHsb oueHOYHBIX cpeacts (0OC)

|. YceTHbIii onpoc
1. CobecenoBanue (YO-1) (CpeacTBO KOHTPOJIS, OPraHU30BAHHOE KaK CIelHalibHas
Oecena mpenogaBaTedsi ¢ OOydYarlOMMCS Ha TEMbl, CBS3aHHbIE C H3y4aeMOM
OUCLMIUIMHOW, W PAacCUMTAHHOE Ha BBIICHEHHE O00beMa 3HaHUM OOydarollerocs Io
OTIpe/ICNIEHHOMY pa3zieny, Teme, mpobieme M T.1.) - Bompocel mo Temam/pasnenam
JUCLUILTUHBIL.
2. KonnmokBuym (VO-2) (CpencTtBo KOHTPOJS YCBOEHHSI y4eOHOTO Marepuaia TEMBI,
paszena WM pa3leioB JUCIHUIUIMHBI, OPraHHU30BAaHHOE KaK ydeOHOE 3aHSTHE B BUJC
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cobOecemoBaHus TpenojaBarens ¢ oOydaronmmucs.)- Bompocsl mo Temam/pasaenam
JTUCIUTUTNHBI.
3. Dx3ameH (CpencTBo MPOMEKYTOUHOT'O KOHTPOJIsI) — BOmpocCk! k 3K3aMeHy.

KOMILIEKCBI OHEHOYHBIX CPEJICTB
JJIAA TEKYIMEU ATTECTAIIUA

Bomnpocel 11 KOJJIOKBHYMA, co0ecel0BAaHUS
no auctuiuinie « Heopranuveckasi Xumush)

MOAYJIb 1. O6mas xuMus
Pasznea 1. [lpenmer usyuenusi xumuu. CTpoeHne BeuiecTrBa
Tema 1. IIpeamer uzyuenus xumun. Unenrnpukanus u kiaccupukanms BeuiecTs
1. TIpocTble U CIIOXKHBIC BEIICCTRA.
2. YwucTele BenecTBa U CMECH.
3. WneHtudukanus BEIIECTB.
4. Kaccugukanys BEUIeCTB.
5. OcCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCITMHCHHM.
Tema 2. OcHOBHbIE 3aKOHBI M MOHATHS XUMHUU OCHOBHBIC ITOHITHS XUMHUH.
1. OcHOBHBIEC 3aKOHBI XHMHH.
2. I'paBUMeTpHUYECKHUE U TA30BHIC 3aKOHEHI.
3. BzaumocBs3b MacChl U DHEPTHH.
Tema 3. KBaHTOBO-MexaHH4yeckass Teopusi cTpoenusi aroma. Ilepuoamyeckmii 3aKoH u
nepuoanyeckas cucrema djgeMenToB [[.U. Mennesneea I[leprognyeckuil 3aKOH U TIEPUOIUYECKAS
cucteMa asemenToB /(.M. Menneneena.
1. Vpasuenue Jlyn Jle-bpoitns.
2. Tlpuanmn HeonpeneneHHocTH I elizenOepra.
3. KBaHTOBEHIC UHCIA.
4. Tlonstue 00 3MEKTPOOTPHUIATEIHHOCTU, YHEPTUU HOHU3AIMU M DHEPTUU CPOJCTBA K
AIEKTPOHY.
5. PeaknmonHasi cmocOOHOCTH BEIIECTB.
Tema 4. Xumnueckasi CBsi3b
1. Twumbl XUMHYECKON CBSI3H.
[TonsipHast 1 HENoJsIpHAas CBA3b.
MerTo 1 BaJIECHTHBIX CBSI3EH.
HonHas cBs3b.
JIOHOpHO-aKIENITOPHAS CBSI3b, MEXAHU3M €€ 00pa30BaHUs.
MexMonekynspHas ¢ BHYTPUMOJEKYJSIpHAass BOJOPOAHAs  CBA3b, MEXaHU3M
o0OpazoBaHwUs.
7. TloHsATHE O METAJUTMYECKOM CBS3H.
Tema S. BzaumoaeiicTBust Mexay MoJsiekyjaaMu. KoMmiekcHbIe coelMHEHU
1. BanpaepBaanabCOBHI CHIIBI.
2. BomoponHast CBSI3b.
3. KoMmruiekcHble COEAMHEHHs: TPUPOJIa XUMHUYECKOW CBSI3M B KOMIUIEKCHBIX
COCTMHEHUSIX, CTPYKTYpa U CBOMCTBAa KOMIUIEKCHBIX COCTMHECHH.

ook wm

Pazgen 2. O0uue 3aKOHOMEPHOCTH XUMHYECKHUX MPOLECCOB.
Tema 1. JHepreTnka XMMH4YeCKHX IMPOLECCOB

1. Dueprerndeckne 3hHEKTH XUMHUUECKUX PEAKITHM.

2. TepmoxuMuueckue pacuérsl.

3. DHTpomnus U €€ U3MEHEHUE TTPU XUMHUYECKOU PEaKIIHH.
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4. Dueprus ['m66ca u HaNPaBIEHHOCTh XUMHUYECKUX PEAKITHH.
Tema 2. XumMnueckasi KHHETHKA.
CKOpOCTh XMMHUYECKUX PEAKIIHIA.
3aBUCHMOCTH CKOPOCTH MPOIECCa OT KOHIICHTPALIUU, TEMIIEPATYyphl, KaTaIH3aTopa.
3aKOH JICMCTBYIOIIMX Macc.
[Tpaswio Baut-T'odda.
OOpaTumMble XUMHUYECKHE PEAKIIH.
Xumunueckoe paBHoBecue. (CmelleHue Xxumuueckoro paBHoBecus. I[lpunmun Jle-
[TaTense.

I

Paznen 3. XuMuuyeckue cucTeMbl.
Tema 1. PacTBopsl. JlucnepcHbie cHCTEMBI.
1. Xumunueckue cUCTEMBI.
2. TloHsTHE O OUCTIEPCHBIX CUCTEMAX.
3. DJEKTPOIUTHI U HEITIEKTPOIUTHI.
4. OO1ue CBOMCTBA PaCTBOPOB.
5. KonuuecTBeHHbIE ClIOCOOBI BEIPAXKEHUS COCTaBA PACTBOPOB.
6. 3akoHBI pa30aBIEHHBIX PACTBOPOB HEAJICKTPOIIUTOB.
Tema 2. Teopus 3/1eKTPOJTUTHYECKON TUCCONUATIUU.
1. Teopust 37EKTPOAUTUYECKOMN THUCCOLMALINN.
2. (CaoiicTBa pacTBOPOB JIEKTPOJIUTOB.
3. Tlpomeccsl B anekTponnTax. 3akoH pa3zdoasnerns OCTBaibaa.
4. VouHoe npousBeneHue Boabl. BogopoaHslil moka3aTes.
5. IlpousBeneHue pacTBOPUMOCTH.
Tema 3. I'maposm3 couieid. KossionaHbie pacTBOpHI .
1. T'maponus coneil.
2. TloHATHE O KOJUIOWJHBIX PACTBOpAX, UX POJIb B IPUPOJE.
3. CroXHBIE TUCTIEPCHBIE CUCTEMBI.

Pa3nes 4. OxkucIuTeIbHO-BOCCTAHOBUTE/IbHBIE U 3J1eKTPOXUMHUYEeCKHe NPOLecchl.
Tema 1. OkHCIMTEIbHO-BOCCTAHOBUTEIbHbIE MPOLIECC.
1. TlonsaTtue o mpoueccax OKUCIEHUS U BOCCTAHOBJICHHUS.
2. OKHCITUTETbHO-BOCCTAHOBUTENbHAS CIIOCOOHOCTh HEHTpaJIbHBIX aTOMOB, IPOCTHIX,
CJIOKHBIX MOHOB M MOJIEKYII.
Bakneimme OKUCIUTENN U BOCCTAHOBUTEIH.
CocraBneHue ypaBHEHHH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. Meton
MOJIypPEaKLIUM.
5. 3aBHCHMOCTH HampaBJeHHs peakuuu ot pH-cpeabl.
6. Kiaccuduxaius OKUCIUTENTbHO-BOCCTAHOBUTEIBHBIX PEaKIHii.
Tema 2. JneKTPOXHUMHYECKHE IIPOLECCHI .
1. TloTeHumanbl METAJUIMYECKUX M Fa30BbIX AJIEKTPOIOB.
2. KwuHeTwka 3JIeKTPOJIHBIX TIPOIECCOB.
3. DNeKTpoau3, IPUMEHEHHE AIIEKTPOIIN3a.
4. XuMu4eckue UCTOUHUKH TOKA.
5. Koppo3us u 3ammra MeTaaioB OT KOPPO3UH.

~ow

MOAYJIb 2. XumMus 3J1eMeHTOB.
Pasznea 1. XumMust MeTaj1jioB.
Tema 1. O01He CBOHCTBA METAJIJIOB .
1. TIpocTbie BemecTBa U UX COSTUHEHUS.
2. HaxoxneHue B IpUpO/IE, TOTYICHHUE.
3. dusnyeckue U XUMHUYECKHE CBOMCTBA METAJIOB.
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4. Metanandeckue CIijIaBbl U KOMIO3UTHI.
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH XUMHH 0-3JIEMEHTOB.
1. Xumus d-anementos IV-VIII rpymnn nepuoauueckoii cucremsr .M. Menaencesa.
2. Xwumus d-anementoB |-11 rpynn nepuoandeckoii cucremsr .M. Menzeneesa.
Paznen 2. XuMus HeMeTAaJ10B.
Tema 1. O61me cBolicTBa HeMeTAJLJIOB.
1. CaoiicTBa 1 pacIpOCTPaHEHHOCTh HEMETAIIIIOB.
2. Bopopon.
3. Xumus BOJIBL.
Tema 2. DnemenTs! riasubix noarpynn IV-VII rpynmn .
1. OOGmias xapakTepucTHKa.
2. Haxoxnaenue B mpupo/Jie, NOJydeHHUE.
3. Ousnyeckue U XUMHUYECKHE CBONCTBA.
4. Baxneiimme BOIOPOIHBIE U KUCIOPOIHBIE COCIUHEHHS.

«K/TACChI HEOPTAHHYECKHX COEJJUHEHHH)»
Oxkcuowt. Ilonyuenue u ceoiicmea.

Oneim Ne 1 TlomectuTe HEOONBIIOE KOJIMYECTBO MOPOIIKA cepbl (MM KpacHoro (ocdopa) B
JIOKKY JJIsl CXKUTaHWs, HAarpeiTe B MIIaMEHU CIHPTOBKU O BOCIUIAMEHEHUS, BHECUTE B KOHHUYECKYIO
K010y emkocTbto 250 mi, B KoTopoil Haxoautcs 10 MI AMCTUIUIMPOBAHHOM BOJBI, M NPUKPONTE
MPOOKOI.

[Tocne mpekpaleHus TOPEHUs: OKCHJT PAaCTBOPUTE B BOJE, BCTPsAXHBask KojOy. OnpenenuTe peakiuio
cpelsl, 100aBUB B pacTBOP 2-3 Kariu MeTuiopanxa. Hanummure ypaBHEeHUs peakIuii.

Onvim Ne 2 B cyXyio IpoOHPKY ¢ Ta300TBOJTHOM TPYOKOU MOMECTHTE HEOOIBIIOE KOJTHMISCTBO
nopoiika ocHoBHoro kapbonara meau (CUOH)2COsz u Harpeiite ee Ha cnupTOBKe. ['a300TBOJIHYIO
TpyOKy omycTuTe B MNpPOOHMPKY C HU3BECTKOBOM BOJOM. ONUIINMTE NPOUCXOASIIUE IMPOIECCH C
IIOMOILBI0 YPAaBHEHUN pEaKIuil.

Onoim MNe3  HeOonpilmie KoOMWMYeCcTBa OKCHAA IIMHKA 00paboTaiiTe OTACIBHO 2-3 M
KOHIICHTPUPOBAHHON INENOYM U COJITHOW KUCIOTh. CrenaiiTe BBIBOJ O XapaKTepe OKCHa IIMHKA,
HANWIINTE YPAaBHEHUS PEaKIInH.

T'uopoxcuowl. Ilonyuenue u ceoiicmea.

Onoim MNe4  OctopoxHo! OmbIT BBINOJHATE B NPUCYTCTBUM MpenoaaBaress! B
¢dapdopoByro yamky ¢ Bogoi npudasbTe 2-3 Kamm ¢peHoadTazenHa 1 OMyCcTUTEe HeOOIbIIONH KycOYeK
METAJUTMYECKOTO HATPHSI, IPEIBAPUTEIBHO OCYIIEHHOTO (PIIBTPOBAILHONW OyMaroi u O4YMIIEHHOTO OT
OKHCJICHHOTO ITOBEPXHOCTHOTO cjios. Hamummre ypaBHEHUE peakiiH.

Onoim Ne'5 B mpoOHpKy MOMECTHUTE MOPOIIOK OKCHJIA KaJbIHs W MpuOaBbTe 2-3 MIT BOJIHI,
3aTeM — 2-3 xaruu ¢eHondranenHa. Hanumure ypaBHeHHE peakiyH.

Oneim Ne 6 Haneiite B mpoOupky 1 mir pactBopa cynbharta HUKENs, TpUOaBbTE PacTBOP
THJIPOKCUIA HATPHs JI0 BBIMaZeHUs ocaaka. [lomydeHHbI ocaok paszielTe B 1Be MPOOUPKU: B OJHY
npubaBbTE PACTBOP COJSIHON KHUCIOTHI, B APYryl0 — H30BITOK mienodn. OOBSCHUTE MPOUCXOISIINE
SIBJICHUSI, HAIUIIIUTE YPABHEHUS PEaKIUil.

Onvim Ne 7 B npobupky ¢ pactBopom xjopuna xpoma(lll) mo6aBetre HEOOIBIIIOE KOJTUYECTBO
IeJI0YM 710 00pa3oBaHMs 3elieHoBaTo-ceporo ocajka ruapokcuna xpoma(lll). Tlomyuennsiit ocamok
paszieiite B nBe MpOOUPKU: B OJHY IpUOaBbTE PAaCTBOP COJITHOM KHCIOTHI, B JIPYIyl0 — H30BITOK
menoyn. OObSICHUTE MPOUCXOIAIINE SBJICHUS, HAIIMIIUTE YpaBHEHUS peakluil. AHaJOTMYHBIE OIIBITHI
npojenaiTe ¢ pactBopamu xyuopuaa xxenesa(lll) u xmopuma amomMuHuS.

Kucnomut. Ilonyuenue u ceoiicmea.

Onoim Ne8 B mpoOupKy ¢ BOAOW TMPONMYCTUTE YIJCKUCIBIA ra3 w3 anmapata Kwuma.
Omnpenenute cpeny pacTBopa C IOMOIIBIO YHUBEpCAIbHOM WHAMKaTOpHOM Oymaru. Hamummumre
YpaBHEHHE PEaKIUH.

Onerm Ne9  OmnbIT BBHINOAHATH B BBITsShHKHOM mikady! Ilomectute B mpoOupky Ir
KPUCTAJUTMYECKOTO XJIOpHAa HaTpusl, MpuOaBbTe 5-6 Kamnenb KOHIIEHTPUPOBAHHON CepHOM KHCIOTHL. K
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OTBEPCTHIO TPOOMPKHU TMOJHECUTE CMOYECHHYIO BOJOH HMHIMKATOPHYIO OYMaXXKy U OIpeAeuTe
XapakTep 00pa3yrolerocs ra3000pa3Horo BeniecTsa. Hanummre ypaBHeHUE peakInu.

Onvim Ne10 K pacTtBopy cuiaukara HaTpusl TNpUJIeHTe pa30aBIICHHBIH pPacTBOP COJISTHOM
KUCJIOTHL. UTO BhIMagaeT B ocanok? Hanumure ypaBHEHUE peakIuu.

Onvim Ne'1ll OnbIT BBINOJHATH B BBITsHKHOM 1ikady! ITomecture HEOOIBIIME KOTMYECTBA
[IMHKA U MEIH B OTAEIbHBIC MPOOUpPKH. VcIbITaliTe NeCTBIE KOHIIEHTPUPOBAHHON U pa30aBIeHHON
COJITHOM, CEpHOM M a30THOW KHCJIOT Ha KaXIbli oOpaser. Ompenenure, KakOW ras BbIACISCTCS HPH
Ka)XXJI0M B3auMOJEHCTBUU. Hanuimmure ypaBHEHUS peaKLHil.

Conu. Ilonyuenue u ceoiicmea.

Onvim Ne 12 B npobupky ¢ pacTBOpoM XJiopuja Oapus mpuOaBbTe HEOOIBIIOE KOTHMYECTBO
pacTBopa cynbdaTa HaTpUs 10 00pa3oBaHus ocajaka. Hanuiure ypaBHEHUE peaklUu.

Oneim Ne 13 B npoOHpKy ¢ HaCBIIIEHHBIM PacTBOPOM KapOOHaTa HAaTpHs NpUOaBbTE PacTBOP
comsiHOM kucnoThl. OnpeaenuTe, Kakoil ras Boiaensercs. Hanummre ypaBHeHHE peakIuu.

Oneim Ne 14 TlomecTHTe TpaHylly HMHKA B MMPOOHPKY € pacTBOpoM cyibdarta Mean. Yto mpu
3TOM Habmonaercs? Hanumure ypaBHEeHHE peaKIuu.

«M3YYEHHE 3ABUCHMOCTH CKOPOCTH XUMHYECKHX PEAKIIHH OT PA3THYHBIX
DPAKTOPOB. XHMHUYECKOE PABHOBECHE»
Onvim Ne'l 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaKUU OT KOHIEHTPAIMU Pearupyroimx
BEIIIECTB
Haneiite B 4eTbIpe cTakaHYHMKA CIIEAYIOIIUE PACTBOPHI:
1) 10 M1 0.1 M pacrtBopa tHocysbdarta HaTpust + 30 M1 BOJIBL;
2) 20 M 0.1 M pactBopa THOCyabdara Hatpus + 20 MJT BOJIBI;
3) 30 M1 0.1 M pactBopa THOCY/Ib(aTa HaTpust + 10 MII BOJIBI,
4) 40 mn 0.1 M pacTtBOpa THOCYIb(aTa HATPHUS.
[TocnenoBarenbHO B Kaxabli crakaHuuk npuieite o 10 ma 0.05 M pactBopa kucinotsl. OTMETBHTE €
MIOMOIIBIO CEKYHJIOMEpa MPOMEKYTOK BPEMEHM OT MOMEHTa CIIMBAaHUS PAcTBOPOB /0 IOSBICHHUS
MYTH, BBI3BaHHOW HAYaJIOM BBITIA/ICHUS B OCAJIOK CEPHI, B COOTBETCTBUH C YPAaBHEHHEM:
Na2S203 + H2SO4 —> NazSOs + SOz + S{ + H20.
BbraucimTe OTHOCUTEIBHYIO CKOPOCTh PEAKINH 1Mo (hopMmyIe:

omn. = rzie T — Bpems (110 CeKyHJIOMEpPY), B CeKyH/ax.
Pe3ynbTathl 3aHecuTe B TaOIMILY:
O6beMm Momsipraast
O06Bem . p Bpewms OTHOCUTEIBH
No pacTBopa OOmuit | KOHIIEHTpa
. pacTBopa O0Bem B ast CKOpOCTh
OIbI CEepHOM o0beM ust
THOCynbdara | BOABI (M) CEKyHJIax peakuuu
Ta KHUCJIOTBI (mu) THOCYIb(
HaTpus (M) T Voru.
(mur) aTta

HaiineHHyio 3aBHCHMOCTH CKOPOCTH OT KOHLEHTpalMM H300pasute rpaduyecku, OTIOXKUB MO OCH
abcuycc KOHIIEHTpAlMIO THOCYNIb(ara, a MO0 OCH OpJAMHAT - OTHOCHTEIbHYIO CKOpocTh. Cremaiite
BBIBOJ.
Onoim Ne 2 3agucumocmsy ckopocmu peaKyuu om memnepanmypul.

Haneiite B ctakanuuk 10 mut 0.1 M pactBopa tuocynbdara Harpus. [Ipuneiite Kk HeMy npu KOMHATHOMN
temnepatype 10 Mt 0.05 M pactBopa cepHOil KUCIOThL. OnpeieuTe ¢ MOMOIIBIO CEKYHIOMEPA BpEMsI
IIPOXOKIECHMSI peakUuu (aHaJOTMYHO OmbITY 1). BTOpoil OneIT ImpoBEOUTE AaHAJOTUYHO, HO IIPH
temnepatype, Ha 10°C Bbilie KOMHaTHOM. 7151 ’TOTO CTaKaHYMKHU C paCTBOPAMH HarperTe Ha BOASTHON
0aHe, KOHTPOJIUPYS TEMIEPaTypy BOJBI TEPMOMETPOM (CIEAYeT BBIAEpPKATh PACTBOPHI HE MeHee 5
MUHYT).

CraenaiiTe BBIBOJ O BIUSHUYU TEMIIEPATYpbl HA CKOPOCTh PEAKIUH.

Onoim Ne 3 Bausanue kamanuzamopa Ha cKOPOCHIb XUMUYECKOU PeaKyuu.
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B nBe npoOupku HanelTe o 5 mi 3%-Horo pacTBopa Mepekuc Boiopoaa. B oqHy U3 HUX momecTuTe
HECKOJIbKO KpucTauIuKoB okcuna Mapranua(IV). KauecTBeHHO cpaBHHMTE CKOpPOCTh peakLuu
pa3oKeHUs ePEeKUCH B ITUX MPOOUpPKaX:
2H202 = 2H20 + O, T.

Kaxkyro pons urpaer okcua mapranmna(IVv)?

Onovim Ne 4 Bnausanue eenuuunvl n06ePXHOCMU HA CKOPOCHIb 2€MEPO2EHHOU XUMUUYECKOU

peakuyuu.
VYpaBHOBecbTE Ha Becax MaJICHBKUI KyCOUeK Mpamopa W MOopourkooOpasHbiii Mpamop. Ilpurorosbre
JIBe TPOOUPKH C pPaBHBIMH OOBEMAMH PAaCTBOPOB COJSHOM KHUCIOTHI (2-3 Mi1). OIHOBpPEMEHHO
CTPSXHUTE C OyMa)keK KyCOYEeK MpaMopa B OJHY NPOOHPKY, MOPOHIOK — B Apyryr. OTMeThTe C
MTOMOMIBIO CEKYHIOMEpPA BpeMsi OKOHYAHUS peakiuil B 00enx nmpodupkax. Crenaite BbIBOJ O BIUSHUU
BEJIMYMHBI [IOBEPXHOCTH HAa CKOPOCTh PEAKIIUH.

Onvim Ne 5 Cmewenue xumuueckoz2o pagHosecus.
Haneiite B crakan 15 mi 0.1 N pactBopa xnopuaa xene3a(Ill) u takoit xe o6sem 0.1 N pactBopa
ponanuaa kaiaus. OO6paTuTe BHUMaHUE Ha TMOSIBICHHUE KPACHOM OKPACKH MPU CMEIIEHUU PACTBOPOB.
Harmmmnre ypaBHeHHE peakuuu.
[TonydeHHBIH pacTBOp pa3aenuTe MOpPoBHY B 4 mpobupku. B nepByro npoOupKy 100aBbTe€ HECKOIBKO
Kareyb KOHIICHTPUPOBAHHOTO pacTBopa xyopuaa xkeinesa(lll), B Apyryro — HECKOJIBKO Kameinb
KOHIIEHTPHUPOBAHHOTO PACTBOP POJaHUAA Kalus. B TpeThio mpoOupky A100aBbTE MIETIOTKY
KPUCTAJJIMYECKOI0 XJIOprJaa Kanus. YeTBepTyro NpoOUpPKY OCTaBbTE ISl CPAaBHEHUSI.
Jlaiite 0oObsACHEHHE pAa3IUYHOW WHTEHCHUBHOCTH OKpAacKd pacTBOpPOB B mpoOupkax. Hamummre
BBIPAKEHUSI KOHCTAHThl XUMUYECKOI'O PABHOBECHUS JJAHHON PEAKIIUH.

«(IIPHT OTOBJIEHUE PACTBOPA KHCJIOThI 34/TAHHOH KOHIIEHTPAITHH.
THTPOBAHHE»
B umwnunap Haneiite pacTBOp cepHOW (COJIIHOM) KHUCIIOTBHI, ONYCTUTE apeoMeTp, OMNpEeIesIuTe
IUIOTHOCTH KUCIJIOTHI. J{71s1 ObICTPOro omnpeaeneHns OTHOCUTENbHON MIOTHOCTH SKUKOCTH MPUMEHSIOT
TaK Ha3bIBAEMbIE apeomempbl. ITO - CTEKIsSHHAs TPyOKa, pacHIMpSIONIAscs BHU3Y W UMEIOUIas Ha
KOHIIE CTEKJISIHHBIN IIapHK, 3all0JIHEHHBIN IpOObI0 WM CHEHMaIbHON Maccoll. B BepxHel y3koi yacTu
apeoMeTpa UMeeTcs IIKajia ¢ JAeJeHUSAMH. UeM MeHble OTHOCUTENbHAs IJIOTHOCTh KHUJAKOCTH, TEM
riy0)ke IorpyKaeTcsi B Hee apeoMeTp.
Ui ompeseneHuss OTHOCUTENbHOM IJIOTHOCTH MPH IMOMOIIM apeoMeTpa >KUJKOCTh HaJIMBAIOT B
CTEKJISIHHBIA LMIMHAP €MKOocThio He MeHee 0.5 1. Pasmep nmimmHzapa IOJKEH COOTBETCTBOBATh
pa3MepaMm apeomeTpa. YpOBEHb >KMJKOCTH B ILWJIMHIPE JOJKEH ObITh Ha HECKOJIbKO CAaHTHUMETPOB
HIDKEe Kpas LMIMHIpa, 4ToOBbl M30exkaTh mepenuBaHus ee depe3 kpail. [lorpyxare apeomerp B
KHUJKOCTb CJIEIYeT OCTOPOKHO, HE BBIITyCKasi €ro U3 PYyK JI0 T€X MOp, IOKA HE CTAHET OUYEBUHBIM, YTO
OH IUIaBaeT. ApeoMeTp JNOJDKEH HaXOAWTHCA B LIEHTPE LWIMHIPA U HU B KOEM Cllydae HE KacaTbCs
CTEHOK M JHa IwiMHIpa. OTcyeT MpOBOAMTH MO JEJICHHSIM IIKalbl apeoMerpa. JleneHue, mpoTHB
KOTOPOTO YCTAaHOBWJICSI 6€pXHuil MEHHUCK >KHJIKOCTH, XapaKTepU3yeT BEIMUYMHY IUIOTHOCTH. [lo
CIPaBOYHMKY OTPEENINTE, KaKas MaccoBast 10JIsl KUCIOThI COOTBETCTBYET IaHHOM MIIOTHOCTH.
Paccuuraiite, CKOJIBKO MJI 3TOM KMCIIOTHI HYXKHO B35Th 1715 ipurorosienus 250 mi 0.1 H pacTBopa
CEpHOM (COJITHOW) KHCIIOTHI. PaccunTaHHOE KOMYECTBO KHCIOTHI OTMEPhTE MTUTIETKON U BEUICHUTE B
MepHYI0 K010y (emkocThio 250 mit). [losneiite B MepHYIO KOJIOY AUCTHIIITMPOBAHHOM BOJBI 10 METKH;
OTTUTPYHTE MPUTOTOBICHHBII PaCTBOP KHUCIOTHI PACTBOPOM HIENIOUU C U3BECTHBIM TUTPOM.
AJITOPUTM pacyeTa 00beMa HCXOJIHOI0 PACTBOPa KHCJIOTHI
1. HaiiTi, cKOJIbKO MOJIb 3KBUBAJIEHTOB KUCIOTHI HEOOXOAUMO JIJIsl IPUTOTOBJICHUS 3a/JaHHOTO
pactBopa 1o dopmyIe:
VIKB. (kucnmotsl) = Vp-pa-CN ,
rre: Vp-pa - o0beM pacTBOpa, B IUTPax, KOTOPBIA HAJI0 IPUTOTOBUTB;
CN - HopMalibHasi KOHIIEHTpALMS 3aITaHHOTO PacTBOpa.
2. Haiftu Maccy JTaHHOTO KOJMYECTBA SKBUBAJICHTOB KUCIOTHI 110 (hopmyie:
m = v3KB.-MDO,
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rae: MO - MonsipHas Macca SKBUBAJICHTA KMCIIOTBHI.
MDB(HCI) = M/1 = 36.5 r/monb; MD(H2S04) = M/2 = 49 r/monb.
3. HaiiTh, B kaKkoif Macce UCXOAHOTO PacTBOpPa CONEPKUTCA HY>KHasi BaM Macca KUCIOTHI: Te: -
MaccoBas J10Ji1 KMCIIOTHI B UICXO/IHOM pacTBOpE.
4. Haiiti 00BbeM UCXOTHOTO pacTBoOpa Mo GpopMyrie:
I7ie: - INIOTHOCTh, OIPEIEIEHHAs SKCIIEPUMEHTAIILHO ¢ IOMOIIbIO apeomeTpa. OnpeesieHue TOYHOM
KOHIEHTPAMU KHCJI0ThI METOA0M TUTPOBAHUS
Onpenenenre KOHUEHTPAMU pacTBOPA KUCIOThI, OCHOBAHHOE Ha PEAKIIMM HEUTpa- JTU3aluHy,
BBITIOJTHSIETCS CIEAYIOLUM 00pa3oM:
1. Yncro BBIMBITYIO OIOPETKY YCTAaHOBUTE BEPTUKAIBHO B 32)KMME IITATHBA U OIOJIOCHUTE €€
HECKOJIbKUMH MUJUTHJIMTPAMU TOTO PACTBOPA KUCIIOTHI, KOTOPBIN OyJEeT 3aTeM HaJUBaThCS B OIOPETKY.
2. HaneiiTe B O10peTKy MPUTOTOBIEHHBIA PaCTBOP KUCIOTHI M YCTAHOBUTE YPOBEHB )KHUIKOCTU Ha
HYJIEBOM JIEJICHUH, CYUTAsl 10 HIPKHEMY MEHUCKY, YOoepuTe BOPOHKY U3 OropeTku. Cieaure, 4ToObI
KOHYMK OIOpETKU ObLJI 3aII0JIHEH PAaCTBOPOM U HE COJEPKaJl Iy3bIpbKOB BO3yXa.
3. OnosoCHUTE YUCTYIO MTUIETKY PACTBOPOM IIEJI0OUM M3BECTHON KOHIIEHTPAIMK, OTMEphTE eto 10 M
pacTBopa M BBUICHTE €ro B KOHMYECKYIO KOJOOUKY, TpuOaBHB Tyaa 1-2 Karum UHIAUKAaTOpa
METHJIOPaHKa.
4. TlomecTuTe KOJIOOYKY C PACTBOPOM IIEJIOYM MO OIOPETKY M NPHJIMBANTE MOCTEIIEHHO PAacTBOP
KHCIIOTHI U3 OIOPETKH B KOJIOOUKY JI0 HEHTpalu3alliy pacTBopa IIeJI04YH, TO €CTh 10 U3MEHEHUs 11BeTa
pacTBopa OT kenToro 1o ciabopososoro. [Ipubaisiite pacTBOp B KOJOy HEOOJBIIUMHU TOPIUSIMU
IpPU HENPEPHIBHOM MepeMelnBaHUU. VI3MEHEeHHe OKpacKu pacTBOpa IOJKHO MPOU30HTH OT
npuOaBIICHUS OJTHON JIMIITHEH Karuid pacTBOpa KUCIOTHI. [lociie 3Toro oTMepbTe ypOBEHb JKUAKOCTH B
OropeTke, cuuTas Mo HudicHemy MEHHCKY. TuTpoBaHue mnoBTopute 3 paza. OTKIOHEHHE Pe3y/lbTaToOB
OTJENbHBIX TUTPOBAHUMN HE JOKHO mpeBbimaTh 0.2 M (JaHHbIE C OOJBIIMM OTKIOHEHHEM B pacueT
HE IPUHUMATB ).
Pe3ynbTaTel 3aHecuTe B
TabnuIy.
«CBOHCTBA PACTBOPOB 3JIEKTPOIHTOB. THAPO.IH3 COJIEH)
Onvim Ne 1 Onpeoenenue pH pacmeopos.
C nomouIb0 YHUBEPCAIBHOTO UHAMKATOpa onpenenure pH ciaenyrommx pacTBOpoB:
1) 0.1IN pactBOpa CONSHOI KUCIIOTHI;
2) 0.1N pacTtBOpa yKCYCHOU KHUCIIOTHI;
3) 1% - HOrO pacTBOpa aMMHUAKa.
[TonTBepauTe noiaydeHHbIE pe3yabTaThl, paccuutas pH uccnenoBanHbIX pacTBopoB. [Ipu npoBeaennn
pacyeToB BOCIOJIb3YHTECH CIEAYIOIINMH TaHHBIMU:
a (0,1N pacrBopa HCI) = 0,83
Kuou (CH3COOH) = 1,8:107
Kuon (NH3H20) = 1,8'10_5
p(1% pactBopa NH3-H20) = 0,99 r/mn
Onvim Ne 2 Peakyuu uoHH020 00MeHa 6 J1IeKMPOIUMax.
IIpoBenuTe yka3aHHbIE HMXKE PEAKIIUU:
a) BHecuTe B mpodupky 8 — 10 kamenb pacTBopa Xjopuaa Oapusi U npuOaBbTe K HEMY pacTBOp
cynbdara HaTpust 10 00pa30BaHUs OCAJIKa;
0) k pactBOpy cynbbara meau (I1) mpuieiite pacTBOp THAPOKCHAA HATPHUS IO BBIMAICHUS OCAJIKA;
B) BHecuTe B mpobupky 8 — 10 kamenb pacTBopa XJOpuIa KajablMs U NMpUOaBbTE K HEMY PAacTBOP
KapOoHaTa HaTpus A0 00Opa3oBaHMs OCaaKa
3anuiuTe MOJIEKYJISPHbIE, IOJIHBIE HOHHBIE U COKPALLIEHHBIE HOHHBIE YPABHEHUS pEaKLUi. YKaKUTe
BEIIECTBA, BBIICISIONINECS B OCAOK, UX IIBET.
Onvim Ne3. Haneiite B npobupku no 2 mi 1N pacTBopoB xyopuia kanusi, cyibdara aqtOMUHUS,
KapOoHaTa HaTpus, XJOpHAa XKeie3a, cyilbdura HaTpus. PacTBOpbl HCIbITaliTe yHHBEpPCATbHBIM
MH/IMKATOPOM, oripesiesiuTe ux pH, pe3yabpTarsl 3aUMINUTE B TAOIUILY:
| No | BemiectBo [[BeT yHMBEpPCATIBHOrO MHJIUKATOPA | pH cpenbl |
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| | B BOJHOM PacTBOpPE JaHHOU COJIU |
Chenaiite BbIBOJI, KAKM€ U3 3TUX COJIEH IMOJABEpPraroTcs TUApoiu3y U mouemy. BoiBoabl moarBepaute
YPaBHEHUSIMH PEAKLIMIA.

Onvim Ne 4 Bausanue memnepamypul Ha 2UOpPOU3.

a) Hameiite B nBe mpobupku mo 3 ma 1N pactBopa amerata HaTpus W IpuOaBbTe MO 3 Karuiu
¢benondranenna. 3aTemM oJHy NPOOUPKY C paCTBOPOM HarpeiTe, a BTOPYIO - OCTaBbTE ISl CPABHEHHUS.
OOparuTe BHMMaHUE Ha HM3MEHEHHE IIBETa PACTBOpa. XOPOILIO OXJIAJUTE MNEPBYIO MPOOUPKY H
ONUILIUTE U3MEHEHHE 1IBeTa pacTBOpa. Jlaiite oObsicHeHNEe HAOII0JaeMbIM SIBJICHUSIM.
06) B mpobupke cmerraiite paBHbie 00beMbl 0.1N  pacTBOpOB XJlopuaa ’kejie3a W arerara HaTpHs.
Harpeiite cmech n0 kunenusa. OOpatuTe BHUMaHUE Ha BhINMaJieHUE ocajka. Hamummre ypaBHeHue
peaxkuuu.

«OKHCITHUTEJIBHO-BOCCTAHOBHTEJIBHBIE IIPOLIECCHI»

Onvim Ne 1 OxucaumenvHble C6OUCMEA NEPMAHZAHAM -UOHA
B tpu npobupku Haneiite mo 0,5 M pacTBopa nepmaHraHaTta kanusi. PactBop B mepBoii mpoOHpke
MOJIKACITATE HECKOJIBKUMH KaIIIMU pa30aBIeHHON CEPHOM KUCIOTHI, BO BTOPYIO MPOOUPKY MpHIIeiTe
pa3baBiieHHBIN pacTBOp TUApoKcuia Kanus. Bo Bce Tpu mpoOupku mpubaBbTe MO KarlisiM pacTBOP
cynb(uTa HATPHS 10 N3MEHEHHS OKPACKH.
Uem 00bscHseTCS u3MeHeHne okpacku? Kakoe BiusiHuE OKa3bIBaeT cpena Ha xox mnpouecca? Kakyro
POJIb BBINOJHSET CYJIb(UT — MOH B yKa3aHHBIX Mpolieccax?
Hanummure noHHO-37IEKTPOHHBIE CXEMBI U MOJIEKYJISIPHBIE YPaBHEHUS BCEX TPEX MPOIIECCOB.

Onvim Ne 2 OkuciumenvHo-60CCHAHOBUMEIbHBIE CEOUCMEA CYNbPUM-UOHA

K HebGonpimioMy KOIMYECTBY pacTBopa CcyibpUTa HATpUS, MOIKUCICHHOTO CEPHOW KHUCIOTOMH,
npubaBbTE CEPOBOJIOPOTHON BOJBI 10 TIOMYTHEHHS pacTBopa. Kakue cBOWCTBA MpPOSBISET CYIb(PHT-
MOH B JlaHHOM peaknuu? CpaBHUTE C €ro MOBEJCHUEM B MpeAbIAyIX nporeccax. CocTaBbTe HOHHO-
ANEKTPOHHBIE CXEMBI U MOJIEKYJISIPHOE YPABHEHHUE PEAKIUU.

Onovim Ne 3 OxkucaumenbHo-60CCMAaH08UMENIbHbLE CEOUCHEA HUMPUNOE
Bossmute nBe nmpobupku. B nepsyto Haneiite 0,5 M pacTBopa Ouxpomarta Kajivs, BO BTOPYIO — TaKOe
K€ KOJIMYEeCTBO pacTBopa wuoauaa kanmus. [loakucioure o0a pacTBOpa HECKOJBKUMHU KaIUIIMHU
pa30aBiIeHHON CEpPHOM KHUCIOTHI U NpHOaBbTe B 00€ MPOOMPKH PACTBOP HUTPUTA KaIMsl 10 U3MEHEHHUS
okpacku. Uro Habmogaercs?
Hanummure HMOHHO-3IEKTPOHHBIE CXEMbl pEaKIuil U OOBSICHUTE, KakoBa pOJIb HUTPUT-UOHA B
PacCMOTPEHHBIX MTPOLIECCaX.

Onoim Ne 4  Peaxkyuu, ¢ Komopwvix OKucaumenv (Uau 60CCHAHO8UMEND) 6bINOIHAEM

00HOBPEMEHHO POJIb CPedbl
a) [lomectute B mpoOUPKY KycOUeK METHOM MPOBOJIOKHU U MpUJIeiTe 5-6 Karelnb KOHIICHTPUPOBAHHOM
a30THOM KUCIIOTHL. Brlenenue kakoro raza Habmoaercs?
6) Ilomecture B mpoOMpky Ir kpucrtamiaumueckoro Ouxpomara Kaiusi, npubaBbTe 5-6 Kamenb
KOHIICHTPUPOBAHHOW COJITHOM KHCIOTBI M clerka Harpeiire. Yrto Habmromaercs? Hamummre
YpaBHEHHUSI peaKIMid U COCTaBbTE MOHHO-AJIEKTPOHHBbIE cXeMbl. Kakylo poiib BBIMOJHAIOT KUCIOTHI B
paccMOTPEHHBIX ITpoleccax?

Onoim No 5 Peakuyuu camooKucienus u camo8occmano6ienusl.
K cBexenpuroToBieHHoi OpoMHON (win xyiopHOW) Bojxe oObemoMm 0,5 mul mpubaBbTe MO Karisim
KOHIEHTPUPOBAHHBIN pacTBOp THIpOKcHaa HaTpus. UYem oOycioBiieHO obecliBeunBaHUE OpOMHOMU
Boabl? CocCTaBbTE HMOHHO-DJIEKTPOHHBIE CXEMBl Mporecca. YTO SBISETCS OKHUCIUTENEM H
BOCCTAHOBHUTEJIEM B JAHHOM peakuuu?
JlaGopaTropuas padora Ne 10. AHaIMTHYECKHE PEAKIIH KATHOHOB S—3JIEMEHTOB (4 4ac.)
[lenb: MO3HAKOMUTH CTYJIEHTOB C OCHOBHBIMHM Kauye€CTBEHHBIMH peaklUsMU S-3JeMeHTOB. B pabote
TIpe/ICTaBIIeHbl aHATUTHYECKHE peakimu ciemyrommx katnonos: K'Y, Na', Mg?*, Ba?*, Ca®*, Sr**, a
taxoke nona NH4", ananuTrdeckue cBoiicTBa KOTOPOro OJIM3KHM K cBoMicTBam noHa K*
Meton: HccnenoBarensckuii. PaboTa nmo nHAMBUYaIbHOMY 331aHUIO.
Xona 3ansitusi: CTyI€HTHI CaMOCTOSATENBHO, C UCIIOIb30BAaHUEM METOINYECKUX YKA3aHUN BBIMOIHSIIOT
OCHOBHBIE KQUE€CTBEHHBIEC PEAKI[MN KATHOHOB S-3JIEMEHTOB.
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[Ipumepsl METOIUK BBHIOJHEHUS paOOTHI:
Peakunu noHoB kanus
1. T'excanutpokobansTrat HaTpust Nazs[Co(NO2)s] B HEUTpaIbHOM HIIH YKCYCHOKHCIOM PacTBOPE IaeT
KENTHI KPUCTAUTHICCKUI 0CaJI0K TBOMHON COJIM IreKCaHUTPOKOOAIbTHATA KAIUS-HATPHS:
2K* + Na* + [Co(NO2)s]> — K2Na[Co(NO2)e] V.
ITpu wu30bITKe WoHOB Kajms oOpasyercs ocanok Ks[Co(NO2)s]. B mpucyrcTBuuM HOHOB cepebpa
YYBCTBUTEJILHOCTh PEAKLMU IOBBIIMIAETCS, TaK KaK MPU STOM BBIMAJaeT MEHEe pacTBOpUMas COJIb
K2Ag[Co(NO2)e].
[Ipenen oOHapyxkeHHUSI HOHOB B OTCYTCTBHE MOHOB cepeOpa 4 MKT, B IPUCYTCTBUU HOHOB cepedpa — 1
MKT Kaus. B CHIIBHOKHMCIION cpesie 0caoK MOXKET He BBINACTh, TAK KaK MPU 3TOM 00pa3yeTcst KpaiiHe
Hecroiikas kuciaora Ha[Co(NO2)s], pasnararoriascsi B MOMEHT BBIACICHUS 110 PEAKIIUH:
2[Co(NO2)s]* + 10H* — 2Co*" + 5H,0 + 7NO; + 5NO.
B mienounoit cpene Boinagaer Oypsiii ocagok Co(OH)a:
[Co(NO2)s]* + 30H" — Co(OH)s ¥ + 6NO;".
Boinonnenune peakmuu. K 2-3 kamisM HEWTpaibHOTO WM YKCYCHOKMCIIOTO PacTBOpa COJHM KaJHs
npuOaBnsAOT 3 Kaljid BOJHOTO CBEXEMPUTOTOBJICHHOTO pPEaKTHBA. B MPHCYTCTBUM HOHOB Kaus
BBINAJIACT JKENTHI 0cafoK. [Ipu ocaxneHnn U3 pa30aBIeHHBIX PACTBOPOB BHIMAJCHUE OCA/IKA MOXKHO
YCKOPUTH HArpeBaHHUEM CMECH U MIOTUPAHUEM CTEKJISTHHON MATOYKOW O CTEHKH MPOOUPKHU.
2. Xmopuas kuciora HCIOs B HeWTpalibHBIX pacTBOpax CoOJeH Kalius OCaKIaeT Oelblid
KpHCTAJUTHYECKUit ocanok nepxsopara kanus KCIO4:
K* + Cl0s — KCIO4J.

OTol peaknuM HE MEUIAI0T JpYyrue KaTthoHbl | Tpymmbl, HO YyBCTBUTEIBHOCTH €€ HIDKE
YYBCTBUTEIHLHOCTHU MPEBIIYIIEH PeaKIIHH.

Brimonnenune peaknyuu. K 2-3 kamisiMm pacTBopa CoiiM Kajusi MPUOaBUTh 2-3 KaIlIM PEaKTHBA.
Jlisg yckopeHus BBINAAEHUS OCaZKa HY)XKHO MOTEPETh CTEKIJISHHOM MalOuKOW O CTEHKU COCyla WM
MpHUOABUTH STHIIOBOTO CIIUPTA, IIOHIKAIOIIETO PACTBOPUMOCTH OCAJIKA.
Peakiiun HOHOB aMMOHMUS

1. Enkue meno4n npy HarpeBaHuM ¢ COJSIMH aMMOHUS BBIJIEIISIOT aMMHUAK:

NH* + OH" — NHsT + H:0.

[IpucyrcTBHE aMMHaKa MOKHO OOHApyXMTh IO 3alaxy, HOCHHEHUIO BJIAKHOW KPAaCHOM JIaKMyCOBOM
OyMaXKH WJIH TOYEpHEHHI0 (DUIBTpOBaIbHOM Oymaru, cMOuYeHHO#M pacTBopoM HuTpata pryTH (I).
[Ipenen oonapyxenus 0,05 MKr aMMOHUSI.

Peakuus B3aumoielicTBUS aMmMuaka ¢ HUTpatom prytu () uaer nmo ypaBHeHUIO:

A
2Hg2(NOg3); + 4NH3 + H,0 —> O\ N NH, | NOs + 2Hgy + 3NH;NO;

Brimonnenue peakuyu. B nmpobupky nomemarot 2-3 Kariu UCCIeyeMOro pacTBopa M CTOJIBKO
ke 2 M pactBopa enkoil menoun. CMech HarpeBaroT U K OTBEPCTHUIO NMPOOMPKU MOJHOCAT BIAXKHYIO
JTAKMYCOBYIO OyMary Wiy MoJIocKy (GUiIbTpoBaibHONW Oymaru, CMOYEHHYIO pacTBOPOM HUTpATa pTyTH

(1.

2. PeaktuB Heccnepa K2[Hgls] o6pa3yet ¢ pacTBopaMu cosieii aMMOHUS XapaKTePHbIH KpacHO-
Oypslit ocanok umuaouoauaa pryru (11):

Hg\
Hg—"

OdeHpb Mayble KOJMYECTBA COJIEH aMMOHHSI BMECTO KpPacHO-Oyporo ocajika HarT JKEITO-OpaHKEeBOE
okpamuBaHue. Peakmusi 4pe3BbIYAtHO UYYBCTBUTENBbHA, Tpenen oOHapyxkenus 0,25 MKr wuoHa
aMMOHUs1. Peakiiuu MemaroT HOHBI, JAIOITHE CO MIEIOYbI0 OKPAIIEHHBIE OCAKH (Fe3+, Cr¥*u Ip.).

Beinonuenne peakimu. K 2-3 kammsim pactBopa NHs™ mpubasnsiior 4-5 Karmens peakThHBa
(peakTuB OepyT B U30BITKE, TAK KaK OCAJ0K PACTBOPUM B U30BITKE COJICH aMMOHMS).

NH4+ + 2[Hg|4]2- + 40H —>» |§< NH>| | ¢ + 71 + 3H,0
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Peaknuy noHOB Maruus

1. T'uapodocdar narpus NazHPOs B mpucyrcrBun NH4OH u NHsCl ¢ monamu marams oOpa3syer
OCNIbIl KPUCTAJUIMYECKHH ocajoK aBoWHOW comu MarHusg u ammoHus: MgNHiPO4*6H20. Cons
aMMOHHUSI TOOABIISIOT JUIs TpeaynpexaeHus Boinagenus ocaaka Mg(OH).. Ipexen oonapyxenus 30
MKT MarHwsi.

Boimonnenne peakmmu. K 2-3 xammsam pactBopa Mg mpuGapmsror 2-3 Kammm pacTBopa
NH4Cl, 2-3 kamu 2M pacrBopa HCl u 3-4 xamum pacrBopa NaoHPOa. Ilpu sToM ocamok He JT0JDKEH
BbIMagath. K mpo3payHoMy pacTBopy nprOaBiIsIOT Kammo ¢peHondrantenta u no kamwmsmM 6M pacTtBop
aMMHaka JI0 TeX IIOop, ITOKa pacTBOp HE MPUOOPETET HEUCYE3aAIIIyI0 PO30BYK OKpacky. B
MPUCYTCTBUU HOHOB MAarHusl BBIMAIACT 0SBl KPUCTAUIMUECKUN 0CAJIOK.

BapI/IaHTbI KOHTPOJIBHBIX U TOMAaIlIHUX paGOT
110 JUCHUIIIIMHEC «Heopraﬂnqecxaﬂ XUMMUS»

KonTpoabsnas padora Nel
«OCHO6HbBIE NOHAMUA U 3AKOHbL XUMUL
Bapuanr 1

1. OT 4ero 3aBUCHUT FKBUBAJIEHT XUMUYECKOT'O 3JIEMEHTA:

a) OT BAJIGHTHOCTH 3JIEMEHTA;

0) Bceria sBISIETCS MOCTOSIHHON BETHYNHOM?

B) OT CTEIICHU OKHUCIJICHHS JJIEMEHTA.

2. Ilpm OIMHAKOBBIX YCIOBUSAX B3ATHl paBHbIE OO0BEMBI a30Ta U Kuciaopona. Kakoso
COOTHOILIEHHE Macc 000MX I'a30B:

a) Maccel ra30B PaBHbI;

0) Macca Kuciiopo/ia 00Jible Macchl a30Ta;

B) Macca a3oTa 0osbllie Macchl Kuciaopoaa’?

3. Uemy paBHa IJIOTHOCTH XJIOpa MO BO3IYXY:

a) 2,44; 0) 3,0; B) MO’KHO OIIPEAETUTH TOIBKO ONBITHBIM ITyTEM?

5. UeMy paBeH 5KBUBAJICHTHBIA 00bEM KHUCIOpO/a IpH H.y.: a) 22,4 11; 6) 5,6 1 B) 11,27

6. Ha meiitpammzanuio 0,943 r docdopucroii kucnotel HsPOs uszpacxomorano 1,291 r KOH.
BbluuciuTte SKBHBAJCHT, KBUBAJIEHTHYIO Maccy M OCHOBHOCTH KHcHOTHL. OtBer: a)0,5 Momsb, 41
I/MOJIb, 2,

0) 1 momb, 98 r/moub, 3; B) 0,5 Mok, 98 r/Moub, 1.

Bapmunanr 2

1. ®ocdop oOpasyer aBa pa3iIMUHBIX IO COCTaBY XJOpUAA. DKBHUBAJEHT KAaKOIO AJIEMEHTa
COXpaHSETCs B 3TUX COCTUHEHHUSX IMOCTOSIHHBIM: a) XJI0pa; 0) hocdopa; B) HUKAKOTO.

2. Ilpy oAMHAKOBBIX YCIOBUSAX B3AThl paBHble 00BeMbl (GTOopa M KHciaopoaa. KakoBo
COOTHOILIEHHE Macc 000X ra3oB: a) MacChl ra30B paBHBI;, 0) Macca KUCIopoJia Oosble Macchl GTopa;
B) Macca (ropa 6osbIIe Macchl KHciopoaa?

3. Uemy paBHa IUIOTHOCTh aMMHMaKa 10 BoJopoAy: a) 17; 6) 8,5; B) MOKHO OINpeNeUTh TOJIBKO
ONBITHBIM ITyTEM?

5. Kakoe ypaBHeHue cOOTBETCTBYET ypaBHEHHIO Knanelipona-MeHeneesa:

a) PVIT = PoVolTo; 6) PV = mRT/M; B) P = cRT.

6. Ha meitrpanuzanuio 9,797 r oprodochopHoii kucnorsl uspacxomorano 7,998 r NaOH.
Breruncnure 3KkBUBAJIEHT, YKBUBAJIEHTHYIO Maccy U 0CHOBHOCTh H3POa.

a) 0,5;49;2;0) 1;98; 3;8) 0,5; 24,5; 1

Bapuanr 3
1. DKBUBaJICHTHAsl Macca MeTauia B 2 pasa OoJibllie, 4eM SKBUBAJICHTHAs Macca Kuciaopoaa. Bo
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CKOJILKO pa3 Macca OKCHa 0OJIbIle MacChl METaJLIa:

a) 1,5;0) 2; B) 3?

2. KakoBo COOTHOIIICHUE 00BEMOB, 3aHUMaEeMBbIX 1 MOJIb XJiopa "
1 Momp XJIOpOBOOpOAA:

a) 00BEMBI Ta30B PABHBI;

0) 006beM xJtopa 6osbIle 00BeEMa XIOPOBOAOPOIA;

B) 00beM XJIOPOBOIOPO/Ia OOJIBIIIE 00BEMA XJTopa?

3. Uemy paBHa IJIOTHOCTh aMMHUAKa IO KUCIOPOJY:

a) MOYKHO OTIPEJICTUTh TOJIBKO ONBITHBIM ITyTeM; 0) 1,88; B) 0,537

4. 1 nra3a (n.y.) Becut 1,43 r. Uemy paBHa MOJeKyIsipHas Macca rasa:

a) 0,32; 6) 3,2; B) 327

6. Mcxons u3 MONBHOW Macchl YIJIEpoAa W BOJBI, ONpEAeTuTe aOCONIOTHYIO Maccy aroma
yriepojia ¥ MOJICKYJIbl BOJIbI B TPAaMMaX.

a) 2,0¥10%r; 3,0 - 102 1; 6) 4,0¥10%r, 6*102°1; B) 1*1021, 1,5%10 %1

Bapuanr 4

1. BriGepute mpaBuUiIbHBbIE 3HAUCHMsI SKBUBAJIEHTHBIX OOBEMOB OKCHJA yriepoja U AMOKCUAA
yriepoja:

a) 11,21 CO2u 22,4 1 CO;

6) 11,21 CO2u 11,2 1 CO;

B) 5,6 1CO2u 11,2 1 CO.

3. Uemy paBHa IJIOTHOCTh TMOKCH/IA a30Ta 110 BO3AYXY:

a) 1,52;6) 0,63; B) 3,1

4. ConocTaBbTe YHCIIO MOJIEKYJI, coAepKamuxcs B 1 r ammuaka u 1 r meTaHa:

a) YMCII0 MOJIEKYJ OIMHAKOBO;

0) 4KCcII0 MOJIEKYJT aMMHaKa OoJIbIlie Yhciia MOJIEKYJl MeTaHa,

B) YHCJIO MOJIEKYJI MeTaHa O0JIbIIIEe YHCIa MOJIEKYJT aMMHUaKa.

5. OauHakoB JIM SKBHBAJIEHT MapraHia B coequHeHusXx MnOz u MnO: a) na; 6) HeT; B) He
BO3MOYKHO OIIPEJIEIIUTh.

6. Ilpu B3aumopelictBuu 3,24 r TpEeXBaJEHTHOIO MeTajlla ¢ KUCIOTOW Bbaensercs 4,03 n
BOJIOpo/ia (H.y.). BbuncnuTe SKBUBaJICHTHYIO U aTOMHYIO MacChl MeTaJlja:

a)9;27;6) 4,5; 13,5; B) 15; 45.

Bapuanr §

1. Cepa obpasyet xiopuasl S2Clo u SClz , sxBuBanentHast macca cepol B SClo paBHa 16 r/mMos.
Beraucnure 9KBUBAJICHTHYIO Maccy cepbl
B S2Cl2: a) 32, 0) 8, B) 4.

2. Ilpu oAMHAKOBBIX YCIOBHSIX B3AThl paBHbIE 00BeMBI PTOpa U XJyopa. KakoBo cooTHomieHue
Macc 000MX ra3oB:

a) Macchl ra30B PaBHBI;

6) Macca xJopa 60oJbIle Macchl (GTopa;

B) Macca (hropa 60JbIIe Macchl xjopa?

3. Uemy paBHa IJIOTHOCTH alleTUIIEHA 110 KUCIOPOY:

a) MOXKHO OTIPEAETUTh TOIBKO ONBITHBIM IyTeMm; 0) 0,81; B) 1,237

4. I3 cCKONIBKUX aTOMOB COCTOUT MOJIEKYJIa aproHa, €CIIU MIIOTHOCTh €ro Mo BO31yXy paBHa 1,38:

a) U3 IByX; 0) U3 OJJHOM; B) U3 YETHIPEX.

6. Ilpu oxucinenun 16,74 r #ABYXBaJEHTHOro MeTamiaa, obOpasoBaiock 21,54 r okcupa.
BrruncnuTe SKBUBaJIEHTHBIE MAacChl METaJIa U ero okcuja. Yemy paBHa aToMHasi Macca MeTaa?

a) 27,9; 35,9; 55,8, 6) 13,9; 17,9; 27,9; B) 20; 28; 40.

Bapuanr 6
1. OnHakoBa Jin SKBUBaJIEHTHAs: Macca cepbl B coequHeHusax SO u SO»:
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a) 1a; 0) HET; B) HE BO3MOXHO OIPEICIIUTD.

3. YUemy paBHa IJIOTHOCTh METaHa 10 BO3YXY:

a) 0,55; 6) 1,81; B) MOXHO OINPEICIUTH TOJIBKO OMBITHBIM ITyTEM.

4. VI3 CKONBKUX aTOMOB COCTOSAT B Mapax MOJICKYJBl PTYTH, €CIU INIOTHOCTH MAapOB MO BO3AYXY
paBHa 6,92:

a) U3 0JIHOI; 0) U3 ABYX; B) U3 BOCHMHU.

5. OIMHAKOBO JIM YKCIIO MOJIEKYH B 1 MoJib KHCIIOpoaa ¥ B 1 MoJib BOAOpoOa:

a) 11a; 0) HET; B) MOXKHO OIPEAETUTH TOJIBKO ONBITHBIM ITyTEM

6. OnpenennTe 3KBUBAJICHT U SKBUBAJICHTHYIO Maccy kuciopoaa B HoO

a) 1 mons, 8 r/mMonb; 6) 0,5 Mob, 16 T/MomB; B) 0,5 MOITb, 8 T/MOITB;

Bapuanr 7

1. Mapraner oOpa3yeT 4eTblpe pa3IuYHbIX 10 COCTaBY OKCHAA. DKBHUBAJIECHT KAaKOTrO AJIEMEHTa
COXPAHSIETCS B ATHX COCTUHEHUSIX MTOCTOSHHBIM:

a) Maprasa; 0) KMcjaopoja; B) ¥ MapraHiia u KUCIopo/a.

3. Uemy paBHa IJIOTHOCTH TMOKCHIIA YTIIEPO/Ia 10 BOJOPOIY:

a)22;0)44; ) 11.

4. Yemy paBHa MOJIEKYJISIpHAs Macca rasa, €Clid ero II0THOCTh 1o Kuciopoay pasHa 0,875:

a) 28; 0) 14; B) 32.

5. OnunakoBo nu unciio moJiekyn B 0,001 kr Bogopoaa u B 0,001 kr kucioposa:

a) 1a; 6) HeT; B) MOXKHO OTPEAETUTH TOJIBKO OMBITHBIM ITYTEM.

6. I30BITKOM XJIOPOBOJOPOIHOM (COISTHOI ) KUCIIOTHI TOACHCTBOBAIM HA PACTBOPHIL:

a) ruzipokapOoHaTa KaJbIHs;

0) IuxJIopuaa TUIPOKCOATIOMUHUSI.

Hanummre ypaBHeHus peakiuii 3tux BemectB ¢ HCl u ompenenure ux SKBUBAICHTHI U
SKBHBAJICHTHBIC MACCHI:

a) 1/2 mounb; 81 r/mMomw; 1/3 Momab; 28,3 r/MOb;

6) 1 moinp; 162 r/monb; 1/6 monb; 54 T/Mob;

B) 0,5 Mo11b;165 r/MOB; 2 MOJB; 82 T/MOJIB.

Bapuanr 8

1. DkBuBaneHTHas macca MeTajuia paBHa 12 r/monb. UeMy paBHa SKBUBAJEHTHAs Macca €ro
OKCHJIA:

a) 24 r/monb; 0) HeNb3s onpeneauTh; B) 20 r/Mob?

3. Uemy paBHa MJIOTHOCTH alleTHIIEHA 10 BOJAOPOIY:

a) 26; 6) 13; B) MOXKHO ONPEEIUTH TOIBKO OMBITHBIM ITYTEM.

8.4. Macca 0,224 n raza (1.y.) paBHa 0,42 r. Yemy paBHa MOJEKYJIIpHas Macca rasa:

a) 42; 0) 28; B) 14?

5. IlnoTHOCTH Ta3a mo Bo3ayxy paBHa 1,17. Onpenenure MOJIEKYIIPHYIO MaccCy rasa:

a) 37,4; 6) 33,9; B)56,2.

6. B kaxoit macce NaOH conepKuTcst CTONBKO K€ IKBUBaNIEHTOB, ckoibko B 140 r KOH? a); 100
r; 6) 200; B) 150.

Bapuanr 9
1. Kakast ¢popmyia BblpakaeT 3aKOH SKBUBAJICHTOB:
a) mi/mz = D1/32; 6) M1-D2=M2'D1; B) D = M/BaICHTHOCTb.
3. UeMy paBHa IUNIOTHOCTh METAaHA 10 BOJOPOAY:
a) 8; 0) 16; B) MOKHO OTIPENIETUTH TOJIBKO OMBITHBIM ITyTEM?
4. Macca 0,224 n ra3a (1.y.) pasHa 0,14 r. Yemy paBHa MoJeKyJsipHas Macca rasa:
a) 42; 0) 28; B) 14?
5. Uemy paBeH MOJIbHBIM 00BEM BOIOPO/Ia IIPU HOPMAIbHBIX YCIOBUSX:
a) 11,2 1;6) 2,4 n; B) 22,4 1.
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6. B xakom kommyectBe Cr(OH)s comepXuTcsi CTOJIBKO K€ IKBHBAJICHTOB, CKOJIBKO B 174,96 T
Mg(OH).? OtBer: a) 174 1; 6) 125 1; B) 98 .

Bapuant 10

1. BeiOepuTe npaBriIbHBIC 3HAUCHUS SKBHBAJICHTHBIX 00BEMOB OKCHJIa ¥ TMOKCHIA CEPBI:

a) 11,2 1SO2u 22,4 1 SO;

6) 11,21S021u 11,2 1 SO;

B) 5,6 1SO2m 11,2 1 SO.

3. Ot 4ero 3aBUCUT PKBUBAJICHT XUMUYECKOTO JICMEHTA:

a) OT BaJICHTHOCTH; 0) BCErJia SIBJSCTCS MOCTOSIHHOM BEJIMYMHOM;

B) OT CTEIICHH OKUCIICHUS.

4. Yemy paBHa IUNIOTHOCTb METaHA 110 BOJOPOY:

a) 8; 0) 16; B) MOKHO OTIPEJICTUTH TOJBKO ONMBITHBIM ITyTEM?

6. U3 1,35 r okcuna meramia nosydaercs 3,15 © ero HutpaTta. Beluncinure SKBHUBaJIEHTHYIO
Maccy 3toro Metaiuia. OTBer:

a) 32,5 r/mMmoib;0) 65 r/mMoib; B) 40 T/MOJIB.

Bapuant 11
1. OT yero 3aBUCUT IKBUBAJICHT XUMUUYECKOTO SJIEMEHTA!
a) OT BaJICHTHOCTH;
0) Bcera sSBJIAETCS MOCTOSTHHON BETMYUHOM;
B) OT CTETIEHU OKUCJICHUS?
3. Uemy paBHa IJIOTHOCTH IMOKCHJIA CEPHI TI0 BO3AYXY:
a) 2,2;6) 0,45; B) MO>XHO OTIPEAETUTH TOJIBKO OMBITHBIM ITyTeM?
4. CorocTaBbTe YUCIIO MOJIEKYII, coaepkammxcs B 1 Mok SO2 1 B 1 Mosie CO2:
a) B 1 monb SO Gonbine, yem B 1 mons COy;
0) B 1 monb SO menbmie, yeM Bl monbs CO2;
B) YKCJIO MOJIEKYJT OJIMHAKOBO?
5. OnuHaKoB JId SKBUBAJIEHT Maprania B coequHeHusx KoMnOsu KMnOg!
a) 1a; 0) HEeT; B) HEJIb3s OMPEICIUTh?
6. U3 1,3 r runpokcuia Meramia nouy4daercs 2,85 r ero cynbdara. Berauciute SKBUBaJIEHTHYIO
Maccy aToro Metamia. OTBer:
a) 9 r/monb; 0) 18 r/mMoib; B) 3 T/MOJIB.

Bapuaur 12

1. OguHakoB 11 SKBUBajIEHT kene3a B coenunennsx FeClo u FeCls:

a) 1a; 0) HEeT; B) HEJIb35 ONPEICTUTH?

3. UeMy paBHa MIIOTHOCTh AUOKCHA YTIIEPOa IO BO3AYXY:

a) 0,65;0) 1,5; 8) 3,0

4.  ComocTtaBpTe  YHCIO  MOJIEKYJ,  COJAEp)KAIUXCS B I N2 wu B
1rCO:

a) B 1 r N2 6ounbiie, yem B 1 T CO;

6) B 1 r N2 menbire, yem B 1 r CO;

B) YKCJIO MOJIEKYJT OJJMHAKOBO?

5. ConocrassTe dKBUBaNIeHTHBIE Macchl coenuuennit KOH n NaOH

a) skBuBasieHTHast Mmacca KOH Gounbire sxBuBanenTHO# Maccel NaOH;

0) sxBuBasienTHas Macca NaOH Gosbire sxBuBasieHTHOM Maccsl KOH;

B) MacChl paBHEI.

6. Okcug TpexBaJleHTHOro »sieMeHta coaepxkut 31,58 % kucnopoma. Brerumciure
SKBHBAJIICHTHYIO U aTOMHYIO MACChI 3TOTO JJIEMEHTA.

a) 17,3 r/momnb; 52 y.e.; 6) 34,6 r/monb; 68,2; B) 42; 84.
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Bapuanr 13

1. OnuHaKkoBa JI SKBUBAJICHTHAsI Macca Maprania B coequaeHusix MnO u MnOz:

a) 1a; 0) HET; B) HEJIb3s ONPEICTUTh?

3. Uemy paBHa MJIOTHOCTh AUOKCHJIA CEPBI IO BOJOPOY:

a) MOXKHO OIIPEAEIIUTh TOJIBKO ONBITHBIM IyTeM; 0) 16; B) 327

4.  ComocraBpT€  4YMCJIO  MOJEKYJ,  COJEp)KallUXCsS B 1 nm NH: wu B
1 11 N2:

a) B 1 1 6ombie N2, yem B 1 1 NH3;

0) B 1 1 N2 menbie, yem B 1 1 NHg;

B) UKCJIO MOJIEKYJI OAMHAKOBO?

5. ConocraBbre Macchl 1 monekynsl N2 u CO.a) paBHBI, 6) MoJieKyJa a30Ta OOJIBIIE MOJICKYITBI
KHCIIOpO/Ia, B) MOJIEKYJIa KUCIOpoa O0JbIle MOJIEKYIIbI a30Ta.

6. Beipasute B MOJIsIX:

a) 6,02- 10% Mounekyn CoHz;

6) 1,8:10%* aTomoB a3ora;

B) 3,0-10% momnexyn NHa.

Bapuanrt 14

1. OnunakoB i1 SkBUBaieHT Xpoma B coenuHeHusix Cr(NOs)s u Cr2(SOas)s:

a) 1a; 0) HET; B) HEJIb3s ONPEICTUTH?

2. Ilpn oauHAKOBBIX YCIOBMSIX B3SThl paBHble OOBEMBI a30Ta M OKcujaa yrieposaa. Kakoso
COOTHOIIIEHHE MacC 00OHX T'a30B:

a) Macchl ra30B PaBHBI;

0) Macca a3orta 00JbIlIe MAaCChl OKCUIA YTIEPOaa;

B) Macca a30Ta MEHbIIIe MacChl OKCHUa yriepoaa?

3. Uemy paBHa MIIOTHOCThH AUOKCHA a30Ta IO BOJAOPOY:

a) MOKHO OTIPEJICIUTH TOJIBKO ONBITHBIM TTyTeM; 0) 46; B) 237

5. Kakas ¢opmyna BeIpakaeT 3aKOH YKBUBAJICHTOB:

a) m1/mz = D1/32;6) M1/31= V2/ V 3KkB2; B) HET NMPABHILHOTO OTBETA.

6. Uemy paBeH Mpu H.y. SKBUBAICHTHBIN 00beM BoJiopoaa? BeruncnuTe SKBUBAICHTHYIO Maccy
MeTasuia, eciii Ha BocctaHoBieHue 1,017 r ero okcuaa uspacxonosanoch 0,28 51 Bomopona (H.Y.).
Orser:

a) 11,2 m; 32,68 1; 6) 22,4 m; 66,2 T; B) 5,6 11; 16,34 T.

Bapmuanr 15

1. DxBuBaneHTHas Macca MeTajia paBHa 12 r/monb. Uemy paBHa SKBHBAJIIEHTHAsh Macca €ro
OKCHJIA:

a) 24 r/monb; 0) Henb3s onpeAenuTs; B) 20 r/Mmonb?

3. UeMy paBHa IUIOTHOCTH XJIOpa MO BO3YXY:

a) 2,44; 6) 3,0; B) MOXHO OTIPEAETUTH TOJIBKO OMBITHBIM ITyTeM?

5. OIMHAKOB JIM 3KBUBAJIEHT Mapradiia B coeguHeHusx MnO u MnOz:

a) na; 0) HEeT; B) HEJIb3s OMPECIIUTh?

6. Boruncnute 5SKBUBaJeHT M 3kBUBaleHTHYyl0 Maccy H3POs B peakuun ob6pazoBanus
runpodocdara:

a) 2 monb; 49 r/monb; 6) 1/3 monk; 98 r/mMmonb; B) 1 Monb; 98 T/mMob.

KonTtpoabHnas padora Ne2
«Cmpoenue amoma. Peakyuonnan cnocoonocme eusecme u XuMueckas c6A3b»
Bapmuanr 1
1. VkaxuTe, K KaKMM 3JIEMEHTaM OTHOCUTCS SIAPO MpUBeIeHHOTO cocTaBa: 9p, 10 n.? a) K, 0) F,
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B) O

2. B pe3ynpTaTe XMMHUYECKHX TpeBpalIeHull oOpa3oBaliach 3apspKeHHAs YacTulla. Berawciure
3apsJ1 YACTHIIBI; ONPEIENUTE, K KAKOMY 3JIEMEHTY OTHOCHTCSA €€ SPO, HAlMIIUTE CUMBOJ HOHA. 82 p*
nd0e?

a) Pb?*, 6) Zn?*, B) S*

3. Kakomy 251eMeHTy OTBeYaeT MpUBEICHHAs dIeKTpoHHas KoHduryparms? ...4 p® 5s?

a) Sr; 0) Ba; B) Kr.

4. Kakue CBSI3M OCYIIECTBISIOTCS B MOJICKYJIE a30Ta: a) O/IHA G- U JIBE T-CBsI3H; 0) JBE G- U OJHA
T-CBSI3b; B) TPU G- CBSI3U;

5. KakoBa ctpykTypa Mmonekynsl BeF; a) nuneiinas; 0) Terpadapudveckasi; B) IUIOCKOTO
TpeyroJibHUKa?

Bapuanr 2

1. VkaxuTe, K KaKUM dJIEMEHTaM OTHOCATCS sipa mpuBeaeHHoro coctasa: 30 p, 34 n a) Gd, 0)
Cu, B) Zn

2. B pe3ynprare XMMHUYECKUX TMpEBpalleHnil 00pa3oBajiach 3apsyKeHHAs yacTulia. Beraucnure
3apsi[i YaCTHIIBI; OMpEAENUTe, K KaKOMY 3JIEMEHTY OTHOCHUTCS €€ SApO, HAMUIIUTE CHMBOJ HOHA.
20p*ul8e —

a) Mg?*, 6) Ca?*, B) O%

3. 3a cueT Kakoii cBa3u nporcxoaut npucoenunenue [H'] k monexyne NHs: a) koBaneHTHoii; 6)
JIOHOPHO-AKIECTITOPHOMW; B) HOHHOM?

4. B xaKkoii U3 MOJICKYJI YrOJI MEKAY BaJICHTHBIMH CBSI3IMH 00JIbllie OTKIOHsETCs oT 90°: @) H2S;
0) H2Se; B) HoTe?

5. Kakoit THI ruGpuIu3aIiuy SeKTPOHHEIX 001aKOB B TeTpadapHuecKkoi Monexyite TiFs: a) d%p?;
6) d?s! pl; B) sp®?

Bapuant 3

1. YkaxuTe, K KaKUM 3JIEMEHTaM OTHOCSITCS sijpa IPUBECHHOTO cocTaBa: 84 p, 124 n? a) Cd, 6)
Po,B) U

2. B pe3ynprare XMMHUYECKUX MpEeBpalieHnii o0pazoBajiach 3apssKeHHAsl yacTulla. Beraucnure
3apsiJl YACTHIIBI; ONIPENEIUTE, K KAKOMY 3JIEMEHTY OTHOCUTCS €€ /IO, HAIUIIKUTE CUMBOJI HOHA. 15 p*
nl8er-

a) N3*, 6) As® ) P*

4. KakoBa mnpocTpaHCTBEeHHasi CTpykTypa Mousiekyiasl NF3: a) miockoro TpeyronbHHKA; 0)
NUpaMyUIajibHas; B) INIOCKOTO KBajapara)?

5. B kako# u3 yKa3aHHbBIX MOJIEKYJ YroJI MEX/Iy BaJICHTHBIMHU CBSI3IMH OOJIbIIE OTKJIOHSETCS OT
107°: a) PHs; 6) NH3; B) BF3 ?

6. Kakume »nexTpoHbl aromMa KpeMHHs YYacTBYIOT B OOpa30BaHMU THOPUAHBIX OOJIAKOB,
TIpeIIecTBYIONIEM 00pa30BaHHIO HEMOIAPHEIX MoJeKyn cunana SiHa @ a) s2p?; 6) d*stp?; B) sp®?

Bapuant 4

1. VkaxuTe, K KaKUM 2JIEMEHTaM OTHOCSTCS s/Ipa MPUBEICHHOTO cocTaBa: 82 p, 124 n? a) Pb, 06)
Sn, B) He

2. B pe3ynpTaTe XMMHUYECKUX IpeBpalleHuil oOpa3oBajach 3apspkeHHas 4acTHIla. Berauciure
3apsJI YACTHIIBI; OTPEIENUTE, K KAKOMY 3JIEMEHTY OTHOCHTCS €€ S/IpO, HAlMIIUTE CHMBOJ HOHA. 17 p*
nl8e-

a) Cl, 6) F, B) S

3. Kaxkas cBs3b Oynet ocymectBisithes B Mosiekyne HCl: a) monnas; 6) KoBaJieHTHasI TIOJISIpHAS;
B) KOBaJICHTHAsl HENOJsIpHAst?

4. Kakue »HJIEKTpOHBl aToOMa PTYTH YYacTBYIOT B 00pa3oBaHUM THOPHUIHBIX OOJIAKOB,
TIPE/IIIECTBYIONNX 00Pa30BAHNIO HEMOIAPHBIX MOJIEKYII FaloTeHn 0B pTyTH (2): @) §%; 6) d's; B) sp?

6. B kakux M3 MEPEUUCICHHBIX MOJICKYJI HanOOJee THITMYHO BBIPAXKCHA KOBAJICHTHAS CBS3b: )

BeFy; 6) BFs; B) F2?
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Bapuanr 5

1. YkaxuTe, K KAKUM 3JIEMEHTaM OTHOCATCS siapa MpUBEIEeHHOTO cocTaBa: 27p,31n? a) Co, 0) |,
B) Fe

2. B pe3ynpTaTe XMMHUYECKHX MpeBpalleHuil oOpa3oBasiach 3apsbKeHHas dacTuia. Beramcnure
3apsi[] YaCTHIIBI; OMPEACTUTE, K KAaKOMY JJIEMEHTY OTHOCHUTCS €€ SApO, HAMUIIUTE CHMBOJI HOHA.
17p*ul0e

a) CI*, 6) CI"*, ) N°*

4. MoXeT JIi IPOM30MTH peakius Mexay GropoBogopoaoM u SiFs:a) MokeT; 0) HE MOXKET; B)
HE BO3MOXXHO OTIPEICIIHTb.

5. KakumMu MarHUTHBIMU CBOWCTBaMHU 00J1a/1a€T MOJIEKYJa KUCIOPOIa:

a) TMaMarHuTHa; 0) mapaMarHUTHA; B) HE BO3MOXKHO OIPE/IEIHTh.

6. OmuHakoBa U TeoMmerpuyeckas koHpurypanus mosekyn BFz m NFs: a) ogunakoBa; 0)
pasiuyHa; B) OMPEIEITUTh HE BO3MOYKHO

Bapuanr 6

1. YkaxxuTe, K KaKUM 3JIEMEHTaM OTHOCSTCS siipa MPUBEACHHOro coctaBa: 79 p, 118 n? a) H, 6)
Au, B) Sr

2. B pe3ynpTaTe XMMHUYECKHX MpeBpalleHuil oOpa3oBasiach 3apsbKeHHas vacTuiia. Beramcnure
3apsl YaCTHIIBI; ONPEAEIIUTE, K KAKOMY 3JIEMEHTY OTHOCHTCS €€ SO, HAMIIMTE CUMBOJI MoHa. 14 p*
nlle-

a) Pb*, 6) Pb?*, B)Sn**

3. KakoBa ctpykrypa monekynsl BFs3: a) nupamunanbhas; 0) TeTpadapuyeckasi; B) ILIOCKOTO
TpeyrojabHuKa?

4. Kakue cBsI3U OCYIIECTBISIOTCSA B MOJIEKYJIE a30Ta!

a) OJTHA G- U JIBE T-CBsA3U; 0) /IBE€ G- U OJIHA T-CBSI3b; B) TPU G-CBS3HU.

6. Kakoii Tunm rtUOpHIM3alMA DIIEKTPOHHBIX OOJAKOB aroMa KpEeMHHUS MPEIIIeCTBYIOT
06pa30BaHIIO MOJIEKYIT TeTparanorenua kpemuns Sil's: a) d's'p?; 6) d?p?; B) sp® ?

Bapuanr 7

1. YkaxuTe, K KaKUM dJI€MEHTaM OTHOCSITCS siAjpa MPUBEACHHOTO cocTaBa: 1p,2n? a) H, 6) He, B)
K

2. B pe3ynpTaTe XMMHUYECKHX MpeBpalieHuil oOpa3oBaliach 3apsDKeHHAsl 4acThlla. Beruucnure
3aps/l YaCTHIBI; ONPEAENIUTE, K KAKOMY 3JIEMEHTY OTHOCHTCS €€ SO, HAMUIIMTE CUMBOJI HoHa. 83 p*
ns8le—

a) Bi®*, 6) N, B) N*

3. Kakas u3 cBsi3eil XxapakTepu3yeTcst HanOOJbIIHM poIieHTOM nonHocTH: a) Ba — Cl; 6) Sr —
Cl;8) P-CI?

5. 3a c4eT Kakoi cBA3uU npoucxoaut nprcoeannenne [H'] k monexyne NH3: a) koBaneHTHOIA; 0)
JOHOPHO-aKUENTOPHOMN; B) HOHHOM?

6. B xakoii U3 MOJIEKYJI yTroJl MEK/y BaJICHTHBIMU CBSI3sIMHU 00JibIlie OTKIIOHSETCs OT 90°: a) HoS;
0) H2Se; B) H20?

BapuanT 8

1. YkaxuTe, K KaKuM 3JIEMEHTaM OTHOCSTCA siipa MpUBEAEHHOro cocTasa: 26 p, 30 n? a) Co, 6)
Ni, B) Fe

2. B pe3ynpTate XMMHYECKUX IpeBpalleHni oOpa3oBanachk 3apsHkeHHas yacTulia. Beramcnure
3apsJI YACTHILBI; ONPEIENUTE, K KAKOMY 3JIEMEHTY OTHOCHTCS €€ S/IPO, HAlMIIUTE CHMBOJ HOHA. 50 p*
nd6e’

a) S*, 6) Sn*', B) Sn?*

3 Kaxoii THI rHOpHAN3ALMHT IIEKTPOHHBIX 00/1aKkoB aToma 6opa B Monekyne BFs: a) sp; 6) sp;
B) Sp°?
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5. KakoBa npocTpaHCTBeHHas CTpyKTypa MoJiekyibl SO», ecnu ee TUmoabHbIi MomeHT p=1,6 JI:
a) TUHEIHas; 0) TpeyrojbHas; B) yIiioBas?
6. B xakoii U3 yKazaHHBIX MOJICKYJI IMOJIIPHOCTH cBsi3u HanbOoubast: a) SCla; 6) CIFs; B) IBr?

Bapuanr 9

1. YkaxuTe, K KaKUM 3JIEMEHTaM OTHOCSTCS sipa MpHBeIeHHOro cocrasa: 28 p, 30 n? a) Ni, 0)
Ca,B) Ti

2. B pe3ynpTaTe XMMHUYECKHX MpeBpalleHuld o0Opa3oBasiach 3apspKEHHAs YacTulia. Beraucnure
3apsJ1 YACTHIBI; ONIPEIEIUTE, K KAKOMY 3JIEMEHTY OTHOCUTCS €€ PO, HAMMIINTE CUMBOJ HoHa. 11p*u
10e-

a) H*, 6) Mg?*, ) Na*

4. Kakoii THn THOpUAM3AIMK JJICKTPOHHBIX OOJAKOB aroMa KpPEeMHHUS NPEIIIeCTBYIOT
006pa30BaHMIO MOJIEKYJI TeTparanorenuaa kpemuus Sil's: a) d*s'p?; 6) d?p?; B) sp3?

5. KakoBa ctpykrypa moinekynsl BFs: a) mupamupanbhas; 6) TeTpasapuyeckas; B) IIJIOCKOTO
TpeyroJbHUKa?

6. Kakue cBsI3M OCYIIECTBIISIIOTCS] B MOJICKYJIE a30Ta: a) OJHA G- U JIBE T-CBSI3H; 0) JIB€ G- U OJ[HA
T-CBSI3b?

Bapuanr 10

1. YkaxuTe, K KaKUM 3JIEMEHTaM OTHOCATCS siApa MPUBEACHHOrO cocrama: 2p,2n? a) Ne, 0)
He,B) P

2. B pe3ynpraTe XMMHUYECKUX MpEBpalleHnil 00pa3oBajiach 3apsyKeHHAs yacTulla. Beraucnure
3apsiJl YaCTHIBI; ONPEJIEIUTE, K KAKOMY 3JIEMEHTY OTHOCUTCS €€ SAPO, HAIMIIKMTE CUMBOJI HOHA. 16p u
18 ¢

a) S%, 6) S**, B) O%

3. YV kakoro u3 coeaunenuii — SrF2 wu PbF2 — Temneparypa ruiasienus Beiie: a) y SrFz; 0) y
PbF2; B) mpuMepHO 0TMHAKOBBI?

4. YkaxxuTe TUI THOpUAN3ALMN aTOMHBIX OpOUTaIel yriaepoaa B MOJIEKYJIe IMOKCUIa yriaepoa:
a) sp; 6) sp% B) sp°.

5. KakoBa crpykrypa Monekyinsl NF3: a) miaockoro TpeyronbHHKA; 0) TeTpadapuyeckas; B)
nupamMuanbHas?

KonTpoJsbnas padora Ne3
«Xumuueckan KuHemuxa»

Bapuanm Nel
1) CkopocTh XMMHUYECKHUX PEAKIIUM.
2) Hanucats Boipaxenus Kc u K, cnenyromiero paBHoBecHOro mpoiiecca:
CO + Cl,«~COCl;
3) 3adaua: OnpenenuTh PaBHOBECHYIO KOHIICHTpalUio Bomopona B peakiuu 2HI—Hx+ o, eciu
ncxoanas korrneHTpamms HI coctasnser 0.55 monb/1n1, a koHcTanTa paBHoBecHs K¢ paBna 0.12.

Bapuant Ne2
1) ®akTophl, BIUAIOUINE HA CKOPOCTh XUMUYECKUX PEAKIUH.
2) Hanucats Boipaxenus Kc u K, cnenyromiero paBHoBecHOTro mporiecca:

4HCI + 0292H20 + 2Cl>
3)_3adaua: B HauvanmpHBIi MOMEHT mpoTtekanusi peakiuu 3Hz+ N2«—»2NH3z koHueHTpammu Obutn
(momw/m):  [N2]=1.5, [H2]=2.5, [NH3]=0. KakoBbl KOHIIEHTpalMud a30oTa ¥ BOJOpOAA TPHU
KoHIeHTpanuu ammuaka 0.5 Monb/n?

Bapuant Ne3
1) 3akoH aeicTBUS Macc.
2) Hanucats Beipaskenus Ke u Kp cnenyroniero paBHoBeCHOTo npouecca:
S + HyoH)S
3)_3aoaua: Tlpu HEKOTOpOW TeMIlepaType KOHCTAHTa PABHOBECHS TEPMUYECKON AMCCOLMAIIUH
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N2042NO2 paBna 0.26. PaBnoBecHas xkonueHtpamuss NO2 paBHa 0.28 wmons/n. Haiftu
PaBHOBECHYIO M HadaslbHYI0 KOHIEeHTpauuu N2O4.

Bapuant Ned
1) YpaBuenue Bant-I'odda.
2) Hanucats Boipaskenus Ke u K cnenyroniero paBHoBecHOro npouecca:

PCls<PCl3 + Cl
3)_3adaua: Tlpu cunte3e docreHa mmeer Mmecto paBHoBecue peakiuu Clo+ CO «— COCl.
OmnpenenuTh HayalbHbIC KOHIIGHTPAIlMM XJIOpa KM OKCHIA YIJIEpPOJAa, €CIM PaBHOBECHBIC
konuenrpanuu (monw/i): [Clx]=2.5, [CO]=1.8, [COCI,]=3.2.

Bapuanm Ne5
1) OOpatumsbie peakuu.
2) Hanucats Boipaskenus Kc u K cnenyromniero paBHoBecHOro mpoiecca:
C + 2H2»>CHg4
3) 3adaua: Koncranra paBaoBecus cucrembl Ho+lo—2HI mpu HekoTopoit Temneparype pasua 50.

Kaxoe konruecTBo BoJ0opo/ia Ha/l0 B34Th Ha 1 Mok Hona, uro0sl 90% mnociaenHero nepeBecTy B
HI?

Bapuant Ne6
1) Xumuueckoe paBHOBECHE.
2) Hanucats Boipakenus Ke u K cnenyroniero paBHoBeCHOT0 npoiecca:

2NO2+2NO0 + O
3) 3adaua: VicxoaHpie KOHIIEHTpAIMK a30Ta U Bojoposa B peakiuu 3Hz + No—-2NH3 6butm: [N2]=2
Monb/1, [H2]=8 monw/n. K MoMmeHTy HacTymieHusi paBHOBecHus npopearupoBaio 10% ucxomHoro
KOJIM4YecTBa a30Ta. HaliTH KOHLIEHTpalMy Ka)KJJ0ro ra3a B 3TOT MOMEHT.

Bapuant Ne7
1) Koncranra paBHOBECHS, OT YErO OHA 3aBHUCHUT.
2) Hanucats Boipaxenus Kcu K, cnenyromiero paBHoBecHOro mpoiiecca:

CaCO3 «—Ca0l + CO2
3)_3adaua: Tlpu HEKOTOPBIX YCIOBHSAX B paBHOBecuu peakuuu 3H2 + N2«>2NH3 Haxomsates 1 monb
azota, 0.5 monp Bogopoma u 6 moib ammuaka. OmnpenenuTh UCXOJHBIE KOJUYECTBA a30Ta U
BOJOPOJA.

Bapuant Ne8
1) IpaBuio Jle-1llatense.
2) Hanucats Boipakenus Ke u K cnenyroniero paBHoBeCHOTo mpoiecca:

CO; + C<2CO
3)__3adaua: Koucranta paBHoBecuss peakuun A+B<«—C+]Jl paBHa eaunuie. HauanbHas
KOHIIeHTpauus BeniectBa A pasHa 0.02 mons/n. Kakas noms (B mpoleHTax) HCXOAHOTO KOJUYECTBa
BEIIECTBA A MOJBEpraeTcsl NpPeBPaIlCHNIO, €CJIM HadalbHasl KOHIIEHTpanus BemecTsa B paBHa 0.1
MOJIb/11?

Bapuant Ne9
1) Kak ciBuraercst paBHOBeCHE TIPU YBETHUCHUH KOHIICHTPAIIUH UCXOIHBIX BEIIECTB?
2) Hanucats Boipaxenus Kc u K, cnenyromiero paBHoBecHOro mpoiiecca:

3H2 + N2«>2NHs
3)_3aoaua: Vcxoanubie konueHrpauuu BemiectB B peakuun CO + Clo->COCI2 opmm [COJ=0.06
moiaw/m, [ Cl2]=0.08 wmoas/m. K MOMEHTy HaCTyIUIeHHs paBHOBecHs mpopearupoBaio 50%
ucxoanoro konuyectsa CO. BeluncianTh paBHOBECHbBIE KOHIICHTPAIIMU BCEX BEILECTB.

Bapuant Nel0
1) Kak cnBuraercst paBHOBECHE MPH MOBHIIICHUN TEMIIEPATyphI?
2) Hanucats Boipaskenus Kc u K cnenyroniero paBHoBecHOTo mpoiecca:
NaCN + H.O0—NaOH + HCN
3) 3aodaua: Kouncranta pasHoBecusi peakuuu CO + H20«>CO2+ H2 mpu HEKOTOpOi#t TeMmepaTtype
paBHa exaunuie. Ucxogusie konnentpanuu [COJ=0.01 monw/n, [ H2O]=0.03 mons/n. Onpenenuts
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KOHIOCHTpAIMU BCCX YCTBIPCX BCUICCTB IIPU PABHOBCCHU.

KonTpoabsHnas padora Ne4
«Pacmeopory

Bapuanm Nel

1) PacTBOprMOCTb BellleCTBA.

2)_3adaua: Onpenenuts Maccy TUAPOKCHIA HATPUS, HEOOXOUMYIO Juisi npuroToBieHus 0.1
M pactBopa o6pemom 500 mit.

3) ) 3a0aua: Onpenenuts MACCOBYIO OO PACTBOPEHHOIO BEIIECTBA U MOJISIPHOCTh
pacTBopa, MOJIY4eHHOT0 Ipu pacTBopeHuu 75 r kapoonata kauusi B 300 r Bogs! (p=1.1 r/mi).

Bapuant Ne2

1) Maccosas noas.

2)_3adaua: Onpenenutb MacCy pacTBOpa ¢ MacCoBOM joiieit xmopuaa Hatpus 10% u maccy
BOJIbl, KOTOpPbIE HEOOXOAMMBI AJIsl IPUTOTOBIIEHUS pacTBopa Maccoi 500 r ¢ maccoBoit foseit
conu 2%.

3)_3adaua: OnpenenuTb MOSIPHYIO KOHIICHTPAIMIO PacTBOpa M €ro HOPMAIbHOCTb, B 3 I
KOTOpOro coaepkutcs 175.5 r xjopuaa HaTpusl.

Bapuant Ne3

1) MonsipHast KOHLIEHTPALIUSL.

2) 3adaua: Kakoit 00beM pacTBOpa ¢ MAacCOBO#M J0JeH cepHoi kuciaoTel 96% (g=1,84 /M)
HYKHO B34Th U1 ipurotosieHus 0.1 M pactBopa oobemom 500 mi?

3)_3adaua: Kakoit 00beM BojbI He0OX0auMO 100aBuTh K 500 Mt pacTBopa (g=1.152 r/mi) ¢
MaccoBod nonbio xjopuaa Hatpus 20%, utoObl momyuuth pactBop (9=1.029 r/miu) ¢
MaccoBOM goJel xyuopuna Harpus 4.5%7?

Bapuant Ned

1) HopmanbHast KOHLIEHTpaLUs.

2) 3aodaua: Kaxort oobem pactBopa 0.1 N AgNOs neobxomum mis peakiuu ¢ 0.3 N
pactBopom AlCI3?

3)_3adaua: Onpenenuth MOISIIBHOCTD PACTBOPA U MOJIBHYIO JIOJI0 PACTBOPEHHOTO BEIIECTBA,
eciu B 500 mi Bosbl pactBopeHo 17.40 r cynbdara kanus?

Bapuanm Ne5

1) MonsiiabHast KOHIIEHTpALUsL.

2) 3adaua: Onpenenuts HOPMATbHOCTh PACTBOPA C MACCOBOM J10JIeH CepHO#l KHCIOTHI 8%
(9=1.06 r/mmn).

3) ) 3aoaua: Kakyro maccy xnopuaa Kaiaus ciaeayert g00aButh k 450 r pacTBopa ¢ MacCOBOIA
J0JIbI0 coJii 8%, 9TOOBI TOJIYIUTH PACTBOP C MAacCOBOM stose comu 12%?

Bapuant Ne6

1) MonbHas noms.

2) 3adaua: Kakoit 00beM pacTBOpa ¢ MaccoBO#t gonel cepHoit kuciaotel 60% (g=1.5 r/min) u
pacTBopa ¢ MaccoBor nmoneit cepHout kucimoTel 30% (g=1.2 r/mMi) HEOOXOAUMO B3ATH IJIA
IIPUTOTOBJIEHUS PaCTBOPA CEPHOI KUCIoThl Maccor 240 r ¢ maccoBoil noseit 50%.

3) 3aoaua: Kakoit 00beM pacTBOpa CEPHOM KUCIOTHI MOJIIPHON KOHIIEHTPAIIUU 2 MOJIb/ JTUTP
HaJ10 B34Th 1751 npurorosnenus 250 miu 0.1 H pacTBopa?

Bapuant Ne7

1) Tutp pactBopa.

2) 3adaua: K pactBopy ¢ MaccoBoii noneii kapoonata Hatpus 18% (g=1.19 r/mi) oobeMom
300 mur moGaBwIIM PacTBOP C MAcCOBOM nosiei cepHoM kuciothl (g=1.04 r/mur) oovemom 500
mut. Kakoit oobem 2.5 N pactBopa HCI moTpeOyercst 1st pa3iioskeHust OCTaBLICHCS CObI?
3)_3a0aua: Kaxoit 06beM 0.1 H a30THON KHCIOTBI MOKHO HMPUTOTOBUTH U3 (.7 11 pacTBOpa
a30THOU KHUCIO0THI ¢ MaccoBoit goseit 30% (g=1.18 r/mm)?
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Bapuant Ne8

1) PactBopuMOCTSh BelecTBa.

2) 3adaua: OnpenenuTh MacCOBYIO OO CEPHOM KHCIOTHI B pactBope, eciau kK 300 mu
pactBopa ¢ MaccoBol pgoieil kuciotel 25% (g=1.19 r/mn) npuGaBute 500 M1 BOJIBI.
PaccuuTath HOPMaATBHOCTh, MOJIIPHOCTbD, TUTP PACTBOPA KUCIOTHI.

3)_3aodaua: Kaxoii 00beM pacTBOpa ¢ MacCoBOM foseit cepHoi kuciotel 80% (g=1.732 r/mi)
notpeOyercs uist mpurorosyieHus 250 ma 0.5 H pactBopa?

Bapuant Ne9

1) Maccosas nons.

2) 3aodaua: PactBop comepkut 250 r xmopuaa kamaus B 1000r Boasl ¥ MMECT IJIOTHOCTH
paBnyto 1.133 r/mi. Beipa3uts coctaB pacTBopa B :

a) MOJISIX COJIM Ha 1 JIUTp pacTBopa;

0) moisix conu Ha 1000 T pacTBOpa;

B) MacCCOBBIX JOJISIX;

I') MOJIBHBIX JIOJISIX.

3)_3aodaua: Onpenenuth MOSIPHOCTh U HOPMAaIbHOCTH pacTBopa (g=1.1 r/mi1) ¢ MaccoBoi
noJei constHor Kucaothl 18%.

BapuanT Nel0

1) MonsipHast KOHLIEHTpALUSL.

2) 3adaua: K 100 ma pactBopa ¢ MaccoBO# joJieit cepHoi kuciotel 96% (g=1.84 r/mi)
npubasmwim 400 mu Boxel. [lmoTHOCTE pacTtBopa crama 1.225 r/mn. Beraucnute mMaccoByro
JIOJTI0 ATOTO PacTBOpa.

3) 3adaua: Kakas macca GpochopHO KUCIOTHI COACPKUTCS B pacTBope oobemom 0.5 11, eciu:
a) ero MoJisipHast KoHueHrpanus 0.3 M

0) ero HopmasibHasi KoHueHTpaws 0.3 u?

KonTpoabsHnas padora NeS
«OKucIumenbHo-60CCMAHOEUMENbHbIE PEAKUUUY

Bapnanr 1
PaccraBbTe cTeneHu OKHCIIEHMS, YKAXKUTE OKUCIUTENb, BOCCTAHOBUTEIb, CPEAY IPOXOKICHHUS
peakuuu. YpaBHANUTE METOJOM MOJYpPEaKIUi:
1)HNO: + PbO; + H2SO4—HNO3 + PbSO4
2)NaCrO2 + Br, + NaOH—Na>CrO4 + NaBr
3)H2SOs + Bra + HHO—H2SO4 + HBr

Bapuanr 2
PaccraBbTe CTENEHH OKUCICHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTEND, CPENY IPOXOKICHUS
peakuuu.
VYpaBHsNTE METOLOM IOJYpEaKIU:
1)NO + K2Cr207 + H2SO34—HNO3 + Cr2(SO4)s+
2)SO2 + KMnOs + KOH—K2S04 + MnO2 +
3)SO; + HBrOs + H-O—H>SO4 + Br»

Bapuanr 3
PaccraBpTe cTENeHM OKMCIIEHUS, YKaXKUTE OKUCIUTEIb, BOCCTAHOBUTEND, CPEAY MPOXOXKIEHHUS
peaxkuuu.
VYpaBHsHTE METOIOM MOJTypEaKIIHi:
1)MnO; + NaNOz + NaOH—Na>:MnOs + NaNO>
2)K1 + MnO;z + H2SO4—1,+MnSO4
3)I> + HOCI + H O—HIO3 + HCI

Bapuant 4
PaccraBbTe CTENEHH OKUCICHUS, YKA)KUTE OKUCIUTENb, BOCCTAHOBUTEND, CPENY NMPOXOKIACHUS
peaxkuuu.
YpaBHsANTE METOJOM MOJIYpPEaKIUN:
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1)NaBr + NaBrOz + H.SOs—Br2 + Na2SO4
2)H3PO2 + KMnO4 + KOH—K2MnO4 + H3PO4
3)SO; + |2 + HoO—H>SO4+ HI

Bapuant 5
PaccTaBpTe cTENEHM OKUCIIEHUS, YKAKUTE OKUCIMTEIb, BOCCTAHOBUTEND, CPEAY MPOXOKIECHUS
peakuuu.
VYpaBHslTE METOAOM IIOIYpPEaKIUi:
1)NazAsO3z + I, + HO—NazAsO4 + HI
2)As + H2SO4—S0: + H3AsO3
3)Fe,03 + KCIO3 + KOH—K FeOs+ KCI

Bapuant 6
PaccTaBbTe cTenieHHM OKUCIICHMS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTEIb, CPENY MPOXOKICHUS
peaKuuu.
VYpaBHsiiTe METOIOM MOJTYpPEaKIUI:
1)P + HNO3 + H:O—H3PO4+ NO
2)H2S + H2S04—S02 +H20
3)Na>SO3 + KMnO4 + KOH—Na>SO4 + KoMnOy

Bapuant 7
PaccraBpTe cTeneHn OKUCICHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTENb, CPEY MPOXOKIACHUS
peakiuu.
YpaBHANUTE METOIOM MOJTYpEaKIIU:
1)Cu + HNO3(p)—Cu(NO3)2+ NO
2)KI + O3 + H,O—I> + Oz + KOH
3)NO> + NaOH—NaNOs + NaNO>

Bapuanr 8
PaccraBbTe cTenieHHM OKHCIIEHMS, YKaXXKUTE OKUCIIUTENb, BOCCTAHOBUTEIb, CPENY MPOXOKIACHHUS
peakuuu.
YpaBHANUTE METOIOM IIOJypEaKIIU:
DKI + KIO3 + H2SOs— 12 + K2SO4
2)KBrOs + XeF2 + H:O — KBrO4 + Xe + HF
3)Cr,03 + KCIO3 + KOH—K>CrO4 + KCI

Bapuant 9
PaccraBbpTe CTENEHH OKUCICHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTEND, CPENY MPOXOKIACHUS
peakuuu. YpaBHANUTE METOAOM MOJIYPEAKIIUI:
1HCI + KMnOs—Cl, + KCI + MnCl;
2)F2 + NaOH—NaF + OF; + H.O
3)Br2 + Cl, + HHO—HBrOs + HCI

Bapmuant 10
PaccraBbTe cTENEHM OKUCIEHUS, YKAKUTE OKUCIUTENb, BOCCTAHOBUTENb, CPENY MPOXOKIACHUS
peaKkiuu.
VYpaBHsHTE METOIOM MOJTypEaKIIHi:
1)H>S03 + Cl; + HoO—H2S04 + HCI
2)C + H2S04—CO2 + SO2
3)Zn + Oz + NaOH—Na»ZnO> + H0

Jomamnss padora Nel
«Knaccot neopzanuueckux coeounenuil. I'enemuyeckasn ce:a3o medxncoy Kiaccamu
Heop2anuYecKux coOeOUHeHul

Bapuant Nel
Ocy1ecTBUTH MPEBPAILECHUS:
1)yrnepon-okcun yriepona (IV)-yronpHas kucinota-kapOOHAT HaTpusi -KapOOHAT KaJbIHS -
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yrIIeKHCIbIN Ta3-okcun yriepoaa (11)-yriepos
2)KaNbLIUNA-OKCU KaJbIUsl - TUAPOKCU KaJIbLUS - CYIb(QUT KallbLUs -OKCHJ KallbIUs - XJOPHI
KaJblLUs- KaJIbIIUU

Bapuant Ne2

Ocy1ecTBUTh NPEBpAILIEHUS:

1)IMHK-OKCH ITUHKA- HUTPAT IIMHKA- OKCHJ IIMHKA -T€TPAaruIPOKCOIIMHKAT HATPUS — TUAPOKCH]T
[IMHKA -OKCHJI IMHKA -IIHHK-TETPAruIPOKCOIMHKAT HATPHS -XJIOPU/ [IMHKA- IUHK

2)cepa-cynbdun xenesa (I1)-cepoBomopom-okcun cepsl (IV)-oxcua cepor (VI)-cephas xucimora-
okcup cepsl (1V)-cepa

Bapuant Ne3

Ocy1ecTBUTh NPEBPAILIEHUS:

1)0apuii-okcuy O6apus- TUAPOKCHT Oapusi- KapOoHaT Oapusi- OKCHa Oapusi- Opomus O6apus- Gapwuii-
ruapun 6apus- ruapoxcu] Oapus

2)aIFOMMHUA- THIPOKCUJ AJTIOMHHHUSA- HUTPAT AIOMUHHS- TETPArupOKCOATIOMUHAT HATpPUs-
THIIPOKCUJ ATFOMHHUS- OKCHJ aTFOMHHUS-ATIOMUHHI- TETParuApOKCOATIOMUHAT HATPUS- Cyab(daT
ATIOMUHUS- THIIPOKCHUJT ATFOMHUHUS- OPOMHUJT QJIFOMUHUSI- ATFOMUHUHT

Bapuant Ned

Ocy11ecTBUTH MPEBPAIICHUS:

1)dochop- bochun maruus- pochun- oxcua docdopa (V) — oprodocdopHas kucimora-pochart
Hatpus- ¢pocdat kanpuusi- hochop- oprodochopHas kuciora

2)KaJnii- TIEPOKCU]] Kajus- KapOOHAT KaJIs- XJIOPUJ Kalusi- TUIPOKCUI Kalus- HUTPUI KaJIHs-
THJIPOKCHUJI KaJIHsI- HUTPAT KaJIsi- HATPUT KaJTUsl

Bapuant Ne5

OcyIiecTBUTH MPEBPAILICHUS:

l)uuHK-Ccynbpua UHKA- XJOpUJl IIMHKA- HUTPAT LMHKA- OKCHUJl LIMHKA- TETParuIpOKCOI[MHKAT
HaTpusi- CcyiabpaT LMWHKA- IIUHK- OKCHUJ IIMHKAa- IIUHKAT Oapus- TETParuJApOKCOLIMHKAT Oapusi-
TUAPOKCH]T IIMHKA- XJIOPU/] ITMHKA- KapOOHAT IIMHKA- OKCHUJ ITMHKA- IIUHK

2)a30T-HUTPU KaJHs— XJIOPH aMMOHHUS — HUTPAT aMMOHHUS — okcua asora (I)- a3oT — ammuak —
okcup azota (I1)- okcun azora (V) — HUTpaAT HATPHUS — a30THAsI KUCJIOTA — HUTPAT [IUHKA — OKCH/T
asora (IV) — okcun azora (I1)

Bapuant Ne6

OcymiecTBUTh PEBPAIICHUS:

I)mens- cynbdat meau (1) — ruapokena memu (1) — oxcun meau (1) — xmopun meau (1)-cynbdun
menu(l)- autpat meau (1)-mems — xmopua meau (1) — ruapoxcun meau (1) — okena memu (11) - mep
2)amoMUHUNA — CcynbGUI QIIOMUHUS — THUJIPOKCU] AQIIOMUHUSA — alIOMHUHAT Kajausi —
TETParuIpOKCOATIOMUHAT  Kalusl —  HATpPAT  aJIOMHHUS  —  OKCHI  QIIOMHHHS — —
TETPAruIPOKCOATIOMUHAT HATPUS — THAPOKCH] AJTIOMUHUS — CyIbhaT allOMUHHS — XJIOPHU]
ATIOMHHUS — ATIOMUHUHN — QTOPH]] ATFOMUHHS — reKcadTOpOATIOMUHAT HATPHSI

Bapuant Ne7

Ocy11ecTBUTh MpeBpaILECHUS:

1)KpeMHUIA-CUITHIUA HATpUsi — CHiaH — okcup kpemuuid (IV) — cuimkar kanus — KpeMHHUEBas
kuciora — okeua kpemuus(1V) — cunukat kanbims

2)xene3o — xynopun xenesa (1) — ruapokenn xenesa (1) — ruapokeun xenesa (111) —okeny sxenesa
(1) - sxeneso

Bapuant Ne8

OcCyIIeCTBUTD MIPEBPAIICHUS:

)10 — HOOBOIOPO/T — MOIU]T HATPHSI — OPOMH/] HATPHUS — XJIOPH] HATPUS — XJIOPOBOIOPO] — XJIOP
— xyopu xene3a (1)

2)cynabbun xenesa — xaopun xenesa (11— xmopun sxemesa (1) - ruapokeun sxenesa (1) — autpar
xenesa (111) -oxcun xenesa (1) - sxenezo

Bapuant Ne9
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Ocy11ecTBUTh NPEBPAILIEHUS:
1) XJI0pOBOAOPO — XJIOp — XJIOPAT Kalusl — KHCIOPOJ — 030H — KHUCIIOPOJ — MEPOKCUI HATPHUS —
HEPEKUCh BOJOPOAA - KUCIOPOJ

2)xpom — cyabdua xpoma(lll) — rugpoxcun xpoma(lll) — TeTparmapoKCOXpOMHUT HATpUS —
rugpokcu xpoma(lll) — okena xpoma(lll) — xpom —xsopun xpoma (11)
BapuanT Nel(

Ocy11ecTBUTH NPEBPALLIEHUS:

1) cynedun xenesa —oxcun cepol (V) — cepa — cynbdun Hatpuss — cepa - okcun cepol (1V) -
Cynb(UT HATPUS — CYNb(UT Kanblus — Cyab(aT KaJablust — cyabdaT Oapus — cyabhua 6apus
2)xene30 — okcup xenesa (1) — xmopun xenesa(lll) — cynsdun sxenesa(lll) — murpar xenesa(lll)
— nutpar xene3a(ll)

Jomamnss padora Ne2
«CmpoeHue amoma u Xumuieckasn c643b»

Bapnanr 1
Hanwummre s5ekTpoHHbIE GOPMYJIIBI BELIECTB C MOPSIKOBBIMU HOMepamu 7,12,17,25
Omnpenenute BaJIeHTHbIE BO3MOKHOCTH aTOMOB XJIopa U 60pa
3. B kakux coeauHeHusx OyJeT NPUCYTCTBOBAaTh MOHHAS CBA3b: OPOMUJ Kalus, OKCHJI LINHKA,
rUApOKCcH Oapus, okcua 6opa, cysibdar HaTpusl

N

BapuanT 2
Hanummre snekTpoHHbIE (OPMYJIIBI BELECTB C MOPSIAKOBBIMU HOMepamu 12,35, 40, 33
Omnpenenure BaJIeHTHBIE BO3MOXXHOCTH aTOMOB (hocopa U amoMUHUS
3. B xakux coemamHeHHMsX OyIeT NPHCYTCTBOBAaTh HOHHAsl CBS3b: OpPOMOBOIOPOI, OpOoMHI
HaTpusi, OpoM, cyab(aT Kajausi, OKCHJI HATPHsI

™=

Bapuanr 3
Hanwummre snekTpoHHbIE GOPMYIIBI BELIECTB C MOPSIKOBBIMU HOMepamiu §,23,41,35
Omnpenenute BaJICHTHBIE BO3MOKHOCTH aTOMOB a30Ta M MEJIH
3. B kakux coeauHEHHsX OyaeT MPHCYTCTBOBaTh MOHHAs CBs3b: Meab, okcua meaum (I1),
ruapokcua Meau(ll), cynedar meau (1), xmopoBogopon

N

Bapuanr 4
Hanummure snekTpoHHbIE (OPMYJIIBI BELIECTB C MOPsIKOBBIMU HOMepamu 10, 26, 44, 39
Omnpenenure BaJeHTHBIE BO3SMOKHOCTH aTOMOB XpOMa U KaJIbLUs
3. B xakux coemauHeHHsX OyAeT NMPUCYTCTBOBATh MOHHAs CBS3b: THAPOKCHI HATPHS, XJIOPUT
6apusi, CepOBOJIOPOJI, CEPa, OKCU KaJTUsI

™=

Bapwanr 5
Hanwumuire snekTpoHHbIe GOPMYIIBI BELIECTB € MOPSIKOBBIMU HOMepamu 9,18,46,52
Onpenenurte BaJeHTHBIE BO3SMOXKHOCTH aTOMOB MBIIIbSIKA U KOOAIbTa
3. B kakux coenuHeHMAX OyAeT NPUCYTCTBOBATH HMOHHAs CBA3b: OKCHUJ HATpHs, CyiabpaT
HaTpUsl, XJIOPUJ HATPUS, XJIOP, a30THAsI KUCIIOTa

N

BapuanT 6
Hanwummire snekTpoHHbIE POPMYIIBI BELIECTB C MOPAIKOBBIMU HOMepamu 31,24,45,52
Omnpenenute BaJIGHTHBIE BO3MOKHOCTH aTOMOB CEPhI U KACIIOPO/Ia
3. B kakux coeauHeHUSX OyJeT MPUCYTCTBOBATh HOHHAsS CBA3b: Opomun docdopa (I11), okcun
JUTHS, TUAPOKCH]T KW, OKCHJ ATFOMHHHUS, KapOOHAT HATPHS

N

Bapuanr 7
Hanummre snekTpoHHbIe (GOPMYIIBI BEIECTB C MOPSIAKOBBIMU HOMepamu 13,21,39,56
Omnpenenute BaJIGHTHbIE BOBMOKHOCTH aTOMOB KpeMHUsI M Opoma
3. B kakux coeamHeHUsX OyAeT MPUCYTCTBOBATh MOHHAS CBs3b: xJyopun yriepoxaa (1), xmopun
KaJiusl, XJOpOBOJOPOJ, XJIOp, METaH

N

BapuanT 8
1. Hanwmmmre 351eKTpOHHBIE POPMYIIBI BELIECTB C MOPSIKOBBIMU HOMepamu 36, 40, 20, 54

52



N

Omnpenenute BaJIeHTHBIE BO3MOXKHOCTH aTOMOB (hTOpa U XJiopa
3. B kxakux coemuHEHHUsX OyaeT MPUCYTCTBOBATh MOHHAS CBSI3b: BOJA, TUAPOKCH/] aTFOMHHUS,
okcup xxenesa (11l), xnopua varpusi, Bogopos

BapuanT 9
Hanwummre snekTpoHHbIe POPMYIIBI BEIIECTB C MOPSIIKOBBIMU HOMepamu 32, 26, 19,49
Omnpenenute BaJleHTHbIE BO3MOXXHOCTH aTOMOB 0JIOBA U JKeJe3a
3. B kxakux coequHEHHUsX OyAeT MPHCYTCTBOBATb HOHHAs CBSA3b: cepa, CyIb(QHUI HATPHA,
CEpOBOAOPOA, CyIb(aT Kajusl, TMIpOKCUa Oapus

™=

Bapuant 10
Harmmmuire snexTponHbie (hOpPMYJIbI BEIIECTB C MOPSAIKOBEIMUA HOMepamu 34,28,43,32
Ornpenenure BaJIGHTHBIE BO3MOXHOCTH aTOMOB QJTFOMUHHUS U CYPbMBI
3. B kakux coeauHeHusx OyneT MPUCYTCTBOBAThH MOHHAs CBS3b: YIJIEKUCIBIA Ta3, XJIOPUI
QTFOMHHWSI, MATHUH, TUAPOKCHJI Marausi, KapOOHAT HATPUs

N

Jomamnss pabora Ne3
«Cnocooul evipariceHun cocmaea pacmeopos»
Bapuanr 1

1). Yemy paBHa maccoBas jgoiist 0,2 M pactBopa cyiabdhara aMMOHUS ¢ TUIOTHOCTBIO 0=1,015 r/mn?

2). Kaxoii 00béM 0,25 H. pacTBOpa ABYXOCHOBHOM KHCIIOTBI MOXHO IPUTOTOBUTH U3 62,5 mi €€
2,00 M pactBopa?

3). Kak BbI cunTaere, MOKeT 11 MaccoBasi 10J1 OTpa)kaTb KOHLIEHTPALMIO paCTBOPEHHBIX T'a30B?

Bapuant Ne2

1). Ckonpko rpamMmoB cynb(dara HaTpus morpedyercs mius npuroroBienus 500 mum 0,4 M
pacTBopa.

2). ITnmotHocTh 40,0%-r0 pacTBOpa cepHOM KUCIOTHI paBHa 1,3 r/mi1. Paccuuraiite MOJISIpHOCTD H
HOPMaJIbHOCTB ATOI'O PACTBOPA.

3). Moryr nu yHnoMSHyTble CIIOCOOBI BBIPAXEHHUS KOHIIEHTpAllMM HCIOJb30BaThC IpU
00CYXJIeHUH CBOIMCTB HEBOJIHBIX pacTBOPoB? ['a30BbIX pacTBOpoB? TBEPABIX PacTBOPOB?

Bapuant Ne3

1). Ckonbko rpammoB cynbharta HaTpuss norpedyercst anst npurotosiaerus 500 mu 0,4 H.
pactBopa?

2). OmpenenuTte MaccoBYIO JIOJIIO pacTBOpa, MoidydeHHoro npu cmemeHun 100 ma pactBopa
cepHOil kucioThl ¢ MaccoBoi noneit 40% (motHocth 1,303 /M) u 500 ma 0,5 M pactBopa cepHoi
KHCIOTHI (MI0THOCTH 1,07 r/™Mm).

3). Moxer 11 HOpMaJIbHOCTh pacTBopa ObITh paBHA €ro MOJISIPHOCTH? BbITh O0bIIE €€7?

Bapuant Ne4

1). Ckonbko rpamMMmoB cyib(ara HaTpus norpedyercs i npurotoieHus 500 mi pactBopa c
MaccoBol foseit 16% (HacwimeHHbIld pacTBop, p=1,141 r/mi)?

2). UYemy paBHBI KonmdecTBO Monei u macca moHoB AIP* m SO4% B 200 ma 0,12 H. pacTBOpa
Al2(S04)3?

3). Ha metitpanu3zanuto 40 mur pactBopa ménoun uzpacxomonano 24 miu 0,5 H. pacTBopa cepHO
KucaoThl. KakoBa HOpManbHOCTh pacTBOpa MIENOUH?

Bapuant NeS

1). Kaxoii 006éM 2M pacTBOpa cepHOM KUCIOTHI TpeOyercs aist npurotoienus 400 Mt u3 6osee
paz6asnenHoro 0,1 H. pacTBOpa cepHON KUCIOTHI?

2). B 500 mn pactBopa conepxurca 7,1 T cynbdata HaTpus. Hailimute MOJISIpHYIO M MacCOBYIO
(r/n) xormenTpanmio noHoB Na* u SO4>° B TakoM pacTBOpe.

3). IlpuBeauTe mpuMeEpHI BELIECTB, sl PACTBOPOB KOTOPHIX MOJISIPHOCTh paBHA HOPMAJIBHOCTH.
Bapuant Ne6

1). KakoBa MosisipHas KOHIIEHTpalus 3KBUBajeHTa (HopmaiibHas koHueHTpauus) 0,01 M pactBopa

cynbdara amoMuHuUs?
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2). CKoJIbKO MOJieH a30THOW KHUCIOTHI conepkuTcss B 250 mu1 pacTBOpa ¢ MaccoBOH Jojeit
kucitotel 30% u mrotHocThIO 1,18 r/Mit?
3). Bo3aMoxkHa JM Takas CUTyalusi, KOrJja MOJSPHOCTh U HOPMAJIBHOCTb OJHOTO U TOTO K€
pacTBopa paBHBI MEXKIY C000it?
Bapuant Ne7
1). Yemy paBHa mousipHas konueHTpauus 0,04 H. pacTBopa xjiopujaa xxemnesa (2)?
2). CxoibKO MOJIel BOJBI U XJOPHUCTOTO aMMOHHS HYKHO B3STh I npurotoBieHus 200 i
pacTtBopa ¢ MaccoBoii foJeit conu 25% u mnotHocthio 1,07 v/min?
3). He mnpoBoas BBIUMCICHHM, CKaXUTE, KaK OTHOCATCA MEXIy CO0O0i MOJSPHOCTh U
HopMmasibHOCTh 10%-T0 pacTBOpa xjiopuaa xxenesa (3).
Bapuant Ne8
). Ckoinbko rpamMmmoB xJsiopua xenes3a (3) conepxkurcs B 300 ma 0,03 H. pacTBOpa?
2). PaccuuTaiite MONSPHYIO KOHLEHTPALKIO, MOJSUIBHOCTD, MOJISIPHYIO JIOJIFO BEILIECTBA U TUTP
pactBopa opToochOpHOI KUCIOTHI C MaccoBOM moJiel BemiectBa 30% u mioTHOCTRIO 1,18 /Mt
3). Hurpar xanmust maccoir 10 r pactBopuiu B Boge o0bémMoMm 150 mi. PaccuuTaiite MaccoByio
JIOJII0 COJIU B PACTBODE.
Bapuant Ne9
1). Ilponmaxhas ykcycHas 3cceHuusi — 310 80%-i1 BOAHBII pacTBOp yKCycHOM KucioThl. Kakoii
00bEM BoJIbI Haslo pubaBuTh K 100 T yKCYCHOM 3CCEHIMM AJIS MOJIyYeHUs! CTOJIOBOro ykcyca (9%-i
pactBop)?
2). KakoBa maccoBas 10yt U1 MOJIspHasi oJisi opTohochOpHOM KUCIOTHI B PaCTBOPE, KOTOPBIN
conepxkut 100 T oprodochopHoit kucioTs! B 100 Motsix BoabI?
3). MoxHO Nu yTBEpKAaTh, YTO KOHIEHTpAIUsi PACTBOPEHHOIO BELIECTBA B IEPECHIIIEHHOM
pactBope 6osbmie 100%?
Bapuant Nel0
1). B pacuérax mapuHazoB JUIsl OBOLIEH PEKOMEHIyeTCs rOTOBUTH 3ampaBKy u3 pacuéra 200 T
ykcycHoi 3cceHuuu (80%-it pacTBOp yKCycHOM KHCIOThI) Ha 9 11 Boxbl. KakoBa maccoBas joiis
YKCYCHOM KHCJIOTBI B TAKOM pacTBope?
2). Kakoit 00béM Boabl Hano BeimapuTh 13 500 M 4%-ro pactBopa conu (miotHocTts 1,04 r/min),
4YTOOBI OJYYUTH PACTBOP € MaccoBoi ponei conu 0,167
3). Kakumu nyTsMH MOXKHO YBEJIMUUTh KOHILIEHTpAIMIo pacTtBopa? OTBET: a) BBINAPUTb,
0) 106aBUTH PACTBOPUTENH, B) YBEITUUYHUTH JaBJICHHE.

Jomamnss padora Ned
«l'uoponusz coneiry

Bapuanm Nel

1) Yro Takoe rumponau3?

2) CocTaBUTh MOJIEKYJSIPHBIE W MOJIEKYJSIPHO-MOHHBIC YpaBHEHHS THUIpoOJn3a Cynbdara
[IUHKA, CyTb(GUTa HATPUS, CYIbPUTA METH.

3) 3adaua: Onpenenuts pH 1 KoHCTaHTY rUApOK3a 110 epBoi crymenu 0.1 M pactBopa
¢docara HaTpus.

Bapuant Ne2

1) Kakue ¢axTopsl BIUSIOT HA CKOPOCTh THAPOIU3a?

2) CoctaBUTh MOJIEKYJISpPHBIE M MOJIEKYJISIPHO-UOHHBIE YpPaBHEHMs THUIpOJiH3a cylbduia
Kajus, cyibdara Menu, Gpocdara HaTpus.

3)3adaua: Beruucnuth crenens ruaponmsa 0.1 M pactBopa kapOoHaTa HaTpHUsS MO TEPBOM
CTYIIEHHU.

Bapuant Ne3

1) Crenens ruaponn3a, oT Kakux (GakTOpOB OHA 3aBUCHUT?

2) CocTaBUTb MOJIEKYJIPHBIE M MOJICKYJSPHO-HUOHHBIC YPaBHEHUS THIpONM3a cylbhuia
xpoma (I11), xmopuna nuHka, cynbdara xenesa.

3) 3adaua: Onpenenuts creneHb ruapoansa u pH 0.005 v pacTBOpa IHaHKua Kaausl.
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Bapuant Ned

1) KoncranTa rujpoamn3a, OT 4ero oHa 3aBUCHUT?

2) CocraBUTb MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YPAaBHEHMsI THUApPOIM3a IHMaHHUA
aMMOHHUS, alleTaTa aTlOMUHUS, HUTpaTa BUCMYTa.

3)_3adaua: Ber4ucinTh KOHCTAHTY THAPOJIHM3A AlleTaTa HATPHUSI.

Bapuanm Ne5

1) Kak yckoputh mporuecc rujpoin3a 1 Kak €ro NpuoCTaHOBUThH?

2)CocTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPaBHEHUS THAPOIIN3a XJIOpUIa
aMMOHHS, IUaHU/1a aMMOHMSI, alleTaTa HaTpUsl.

3) ). 3aoaua: Haiitu creniens ruaposmsa 1 pH 0.001 1 pacTBopa amerara Kajusi.

Bapuant Ne6

1) F'maponu3 conu CHIIbHOTO OCHOBAHHUS U cI1a00# KHCIIOTHI.

2) CocTaBUTh MOJIEKYIJISIPHBIC U MOJIEKYJISIPHO-UOHHBIE YPAaBHEHHS THIPOJIN3a HUTPUTA
HaTpUs, aleTat aMMoHus, Gocdar HaTpusl.

3) 3adaua: Paccunrars pH 0.1 M pacTBOpa nuaHu1a Kaius.

Bapuant Ne7

1) 'maponu3 conu cnaboro OCHOBAaHUSA U CJ1a00H KUCIIOTBHI.

2) CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-MOHHBIE YpaBHEHHsI THAPOJIM3a KapOoHaTa
HaTpHs, Cyabdarta xene3a, IHaHuIa aMMOHHSL.

3) 3adaua: Beraucauts crenenb rugponnsa 0.1 H pacTBOpa LMAHKIA KaJIHs.

Bapuant Ne8

1) 'mnponu3 conu cnaboro OCHOBaHHMS M C1a00i KHCIIOTHI.

2) CocTaBUTh MOJIEKYJISIPHBIC I MOJIEKYJISIPHO-MOHHBIE YpaBHEHHSI THAPOJIH3a CyabhaTa
MaprasIiia, XJopuaa cepeopa, XJIopHa CBUHIIA.

3)_ 3adaua: KakoBa cTeneHs rugpoiin3a 1 KOHCTAaHTa THAPOIn3a xjiopuaa aMmonus B 0.1 M
pacTBope.

Bapuant Ne9

1) Yro takoe runponau3?

2) CocTaBUThH MOJIEKYJIIPHBIC U MOJICKYJIIPHO-UOHHBIC YPaBHEHUS THIPOIIH3a CyIbdaTa
[IUHKA, CyTIb(GUTA HATPUS, CYIbPUTA METH.

3) 3a0aua: pH 0.1 u pacTBOpa rumoxsjopurta HaTpus paBeH 10. Paccuurars mo Beauuune pH
CTETeHb THAPOIIN3A.

Bapuant Nel0

1) Kakue ¢gaxTopbl BIUSAIOT HA CKOPOCTh THAPOIN3a?

2) CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-HUOHHBIE YPAaBHEHUS THIPOIN3a CyIbhuaa
Kajiusl, cyiabdara menu, Gpocdara HATpUs.

3)_3adaua: Paccuntats crenens rusponusa v pH 0.1 M pacTBopa runoxsiopara Kajusl.
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10.

11.

12.

3AYETHO-3K3AMEHAIIMOHHBIE MATEPUAJIBI
Bomnpochl /11 NOATOTOBKH K IK3aMeHY
no auctuiuinie « Heopranuveckasi Xumus»

Henu n 3agaun xumuu. OCHOBHBIE 3aKOHBI U TOHSATHUSI XMMHUHU: OCHOBHBIC TOJIOXKEHHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHUsI, MOJIb, KOJJMYECTBO BEUIECTBA, 3aKOH COXPAHEHMS MAcCChl BELIECTB, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTBA, 3aKOH ABOragpo CO CIEACTBUSMHU, 3KBHUBAJICHT, 3aKOH
SKBUBAJICHTOB, mepuoanyeckuii 3akoH J[.MI. MengeneeBa, 3akoH boins-Mapuorra u ['eit-
JIroccaka.

Crpoenue atoma. IlepBeie Monenu crpoenust atoma. KBaHTOBO-MeXaHUUYECKasi TEOPUS CTPOCHUS
aroma, npuHuun Ilaynu, npaBuno I'ynma, npaBuno KiledkOBCKOro, NPUHIMII HAMMEHBLICH
SHEPTHUH, NEPUOINYECKASI CUCTEMA XUMUYECKUX 3JIEMEHTOB, 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT
CTPOEHHSI KX aTOMOB.

XuMudeckasi CBsi3b: KOBAJICHTHas CBS3b, €€ CBOWCTBA, MEXaHU3Mbl 00pa30BaHUs, G- U M-CBS3HU,
ruOpuamM3anys aTOMHBIX OpOWTaliel; WOHHAs CBs3b, ©€ CBOMCTBA. B3amMOACHCTBHS MEXITY
MOJIEKYJIaMH, BOJOPOHAs CBA3b.

HucnepcHble cucrembl. [lucnepcHas ¢a3za u nucnepcuoHHas cpena. KommouaHbele pacTBOpBI.
DIEeKTpUYECKHE CBOMCTBA U KOATyJISIUsS KOJUIOUIHBIX PACTBOPOB.

PactBopbl: pacTBOpeHHME BemiecTB, 0Opa3oBaHUE COJILBATOB, TEIUIOBBIE A(P(EKTH IMpU
pacTBOPEHUH, KAYECTBEHHAs U KOJMYECTBEHHAs XapaKTEPUCTUKU PACTBOPOB. DIIEKTPOIUTHI U
HEWIEKTPOJINUThl.  OCHOBHBIE  MOJIO)KEHHUS  TEOPUM  DJIEKTPOJUTHYECKONM  JUCCOLIMALIUU.
Jucconmanus KUCiIoT, OCHOBAaHUN U COJIEH B BOJHBIX pacTBOpax. MexaHu3M 31€KTPOJIUTUYECKON
JUCCOLMAMY, KOHCTaHTAa W CTENEeHb AMCCcOLUaluM, 3akoH OcCTBaibla M 3aKOH pa30aBiICHUS
OctBanpga. @azoBble MpeBpalleHUsT B pacTBOpax: Tpu 3akoHa Payns, ocmoc, ocMoTHYeCcKOe
naBieHue U 3akoH Bant-I'odda, npumenumocts 3axkoHoB Payns m Baut-I'odda x pactBopam
JJIEKTPOJIUTOB.

Ckopocth xumuueckux peakuuil. Karanus. OOpatumble 1 HEOOpaTUMBbIE peaklMU. XUMHUYECKOe
paBHoBecue. [Ipunnun Jle-llarense.

HNoHHO-00MEeHHBIE peaKIiy, YCIOBUS UX HEOOPATUMOCTH.

DNEeKTpoNuTHYECKas: Tuccoluanus BoAbl. BogopoaHblil moKa3aTtenb U TUAPOIN3 COJICH: YEThIpe
CiIy4asi THIPOJIM3a COJIEH, YCUIICHHE U ITOAABICHUE THIPOJIN3a, KOHCTAHTA TUAPOIN3a.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM: TPOLECChl OKHCIEHHUS M BOCCTAHOBIICHUA,
BAKHEUIIINE OKHUCIUTEIM MW BOCCTAaHOBHUTENM, COCTaBICHUE YPAaBHEHMM OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIHid METOJAOM HOHHO-AJIIEKTPOHHOTO OanaHca, KiacCH(pUKalus
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOLECCOB. BiusHuMe cpeapl Ha XapakTep IPOTEKaHUs
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIX peakuui. HanpaBnenne OBP. Ponp oxuciautenbHO-
BOCCTAHOBUTEJBHBIX MTPOLIECCOB.

DneKkTpoxuMuieckue mnpouecchl. IloTeHuuansl METaUIMYeCKUX M Ta30BbIX 3JEKTPOJIOB.
KuneTnka 3JI€KTpPOJHBIX NIPOLECCOB. ODNEKTPOJN3, MPUMEHEHUE HIIEKTPOJIU3a. XHUMHUYECKHE
HMCTOYHHUKHU TOKa. Koppo3us u 3amuTa METaIJIOB OT KOPPO3HUH.

Xumust metaioB. OOmme cBodcTBa MeTaioB. I[IpocThie BemiecTBa W WX COSAMHEHUS.
Haxoxnenne B mnpupoae, mnonydyeHue. Duznueckue U XHUMUYECKHE CBOMCTBA METAJUIOB.
Mertannndeckue cIijiaBbl U KOMIO3UThl. OCHOBHBIE 3aKOHOMEPHOCTH XUMUU d-371EMEHTOB. XUMHUS
d-anemenrtoB IV-VIII rpynn nepuoandeckoit cucremsr [I.11. Menneneesa. Xumust d-ayiemeHTOB I-
II rpynnn nepuoanueckoit cucremsl J1.M1. Menneneesa.

Xumus HemeramuioB. OOmme cBoiicTBa HemerauioB. CBoiicTBa H  PaclpOCTPaHEHHOCTh
HeMeTayioB. Bomopon. Xumusa Boabl. DnemeHTsl rmaBHbIX noarpynn [V-VII rpynn. OOmias
xapaktepuctuka. Haxoxnenue B npupoje, nonydeHue. Ouznueckue U XMMUYECKHUE CBOMCTBA.
Baxnerine BoI1OpOAHBIE U KUCIOPOJAHBIE COCTUHEHUS.
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KpuTtepun oieHKH 0TBeTa CTy/IeHTa Ha IK3aMeHe

bamnsl

Ounenka

TpedoBanus K C(hOPMUPOBAHHBIM
KOMIIETEHIUSIM

100-85

OTJINYHO

OTBer cTyAeHTa JAEMOHCTPUPYET MPOYHbBIC
3HaHWS (PU3UKH, OTJIMYACTCS TJIYyOMHOW U
MOJTHOTOM  PACKPBITHS  TEMbI;  BJIaJICHUE
TEPMUHOJIOTHYECKUM  anmnapartoM;  YMEHHUE
OOBSCHATH CYIIHOCTb, SIBJICHUW, IPOLIECCOB,
Jenatb  BBIBOJBI M 00O0OIEHHS, JaBaTh
apryMEHTUPOBAHHBIE  OTBEThI,  IMPUBOJUTH
MIPUMEPHI

84-73

X0poIIo

OTBeT CTyJIeHTa MOKa3bIBACT MPOYHBIC 3HAHUS
(GU3UKK, OTIMYAETCS TIIyOMHOW U IOJHOTOMH
PaCKpBITHS TEMBIL; BJIaJICHHE
TEPMUHOJIOTHYECKMM  almapaToM;  YMEHHE
OOBSICHATH CYIIHOCTb, SIBJICHHH, IIPOIIECCOB,
COOBITHH, J€enaTh BBIBOABI M OOOOIIEHHS,
JlaBaTh apryMEHTUPOBAHHbBIC OTBETHI,
NpUBOANTh mpuMepbl. OIHAKO OMyCKaeTCs
OJ[HA - IB€ HETOYHOCTH B OTBETE.

72-61

YAOBJECTBOPUTEJIbHO

OTBeT CTyHIeHTa, CBUJETEILCTBYIONIUN B
OCHOBHOM O 3HaHMM (U3UKU, €€ OCHOBHBIX
3aKOHOB M Teopui, ciabo cHopMUPOBAHHBIMU
HAaBBIKAMHM  aHaiM3a SBJIEHWUW, IMPOIIECCOB,
HEJI0CTaTOYHBIM yMEHUEM JaBaTh
apryMEHTUPOBAHHBIC OTBETHl M IPHUBOJIUTH
MPUMEPHI; HEAOCTATOYHOW JIOTUYHOCTHIO U
MOCIIEIOBAaTEIbHOCTRIO OTBeTa. Jlomyckaercs
HECKOJIBKO OIMUOOK B COACPKAHUU OTBETA.

Meuee 61

HECYAOBJICTBOPUTEC/IbHO

OTBeT cTyneHTa, OOHAPYKUBAIOIIUN HE3HAHUE
(GU3MKH, OTIMYAIOLIUIICS HE3HAHUEM OCHOBHBIX
3aKOHOB TEOPUH, Hec(hOPMHUPOBAHHBIMU
HAaBBIKAMM  aHalM3a SBJIEHUM, MPOLIECCOB;
HEyMEHUEM  JaBaTh  apryMEHTUPOBaHHbBIC
OTBETBHL.
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