Padoyasi nporpamMma qucHUILIMHBI (MOAYJIs) «O01Iasi M HeOPraHu4YecKass XMMHsD,
BRJIIOYasi OHCHOYHBIC MaTEepHUaAJbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
O6menpodeccronanbHbIC EctecTBeHHO-HayuHas OIIK-1. Cnocoben wn3y4aTh, aHAJIM3UPOBATH,
ITOJITOTOBKA HCTOJIH30BaTh MEXAHW3MBl XUMHYCCKUX PEaKIIHHA,

MPOUCXOIAIIAX B TEXHOJIIOTHYECKUX TPOIECCax H
OKpY’KalolleM MHPE, OCHOBBIBASCh HA 3HAHUSIX O
CTPOCHUMN BEIIECTBA, IIPUPOJIC XUMHYECKOH CBSI3H U
CBOICTBax Ppas3IMYHbIX KJIaCCOB XUMHNYCCKUX
JJIEMEHTOB, COCJMHCHUH, BEIIECTB M MATEPHAIIOB
[IpodeccronanbHbIE - -

1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEHIINH KOMIETEHIIHH
OIIK-1 OIIK-1.1 JleMOHCTpUpYET 3HAHWE MEXaHW3MOB XHMHUYECKUX PEaKIMii, CBOWCTB

Pa3TUYHBIX KIJIACCOB XMMHYECKHX JJIEMEHTOB, COCIMHECHHIA, BEIIECTB H
MaTEPHAJIOB MPH PEHICHUH 33]1a4 MPOPECCHOHAITBHOHN NeATEeIbHOCTH
OIIK-1.2 Permraer crammapTHBIE 33amaun B TPO(ECCHOHANBEHOW ICSTETBHOCTH
ONMPAsICh HA 3HAHUS O CTPOEHUH BELIECTB, MPUPOJIE XUMUUECKOU CBS3HU

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
ear wu3yyeHUsi AUCHUIVIMHBI (MOAYJsl)) — TPUOOpETeHHE 3HAHUKW W KOMIIETEHIINH,
(hopMUpOBaHHE COBPEMEHHBIX MPEJCTaBICHUA B OONACTH TEOPETUYECKUX OCHOB XUMHUHM H
XUMHH 3JIEMEHTOB.
B pesynbrare n3yueHus: AUCUUTLTHHBI (MOYJIs1) OOYYAIOMIHIACS TOIKEH
3HATh:
® JEKTPOHHOE CTPOEHUE ATOMOB M MOJIEKYT;
® OCHOBBI TEOPHH XUMHUYECKON CBSA3H B COCAMHEHUAX Pa3HbIX TUIIOB, CTPOCHUE BEIECTBA B
KOHJCHCUPOBAaHHOM COCTOSTHUM;
® OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHMUSI XMMHUYECKHUX IPOIECCOB U XapPaKTEPUCTHUKU
PAaBHOBECHOT'O COCTOSTHUS;
®  METO/Ibl ONKUCAHUS XUMUUYECKIX PABHOBECHI B paCTBOpaX 3JEKTPOJIUTOB,
® CTPOCHHUE U CBOMCTBAa KOOPJAWHALIMOHHBIX COCTMHEHUM;
® [OJIy4eHHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIaHUYECKUX BEILIECTB;
yMeThb:
® BBIMOJHATH OCHOBHBIC XHMHUYECKHE ONEpald, ONpPENesATh TEPMOIUHAMUYECKHE
XapaKTEPUCTUKN XUMUYECKUX PEAKIIUN U PABHOBECHBIE KOHIICHTPAIIMH BEIIECTB;
® HCHOJIb30BaTh OCHOBHBIE XWMHUYECKHE 3aKOHBI, TEPMOJMHAMHUYECKHE CIIPABOYHBIC
JaHHBIE IS PeIIeHUs MPOoPEeCCHOHATBHBIX 3a/1a4;
® T[IPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (PAKTOPOB HA pPABHOBECHE B XHMHUYECKUX
peaKkuusx;
BJIA/1ETh:
® TCOPETUYECKUMHM METOJAMH ONUCAHUSA CTPOCHUS U CBOMCTB MPOCTBIX M CIOXKHBIX
BEILIECTB HA OCHOBE 3JIEKTPOHHOTO CTPOCHUS UX aTOMOB U IMOJIOKEHUSI B IEPUOIUYECKON
CUCTEME XMMHYECKHX 3JIEMEHTOB;
® OCHOBHBIMHU HaBBIKAMH pa0OTHI B XUMUUYECKON JTabOpaTOpHu;
® DOKCIEPUMEHTAIBHBIMU METOJAaMH  OMpEICNICHUsT HEKOTOPbIX (U3UKO-XUMUYECKUX
CBOWCTB HEOPTAHUYECKUX COCTMHEHUH.
2. O0beM, CTPYKTYpa U coepKaHue TUCHUILINHBI (MOLYJIs1)




2.1. O0beM JMCHUILIHHBI (MO1YJIs1)

2.2. Temsbl

Buowt yueonoit pabomut Dopmut 00yuenusn
Ounan

OO01Iasi TPYI0EMKOCTD: 3aUCTHBIC CAMHHUITBI/TaChI 12/432
KoHTakTHas padora: 224

3aHATHSA JIEKIIMOHHOT'O THIIA 96

3aHATUSA CEMUHAPCKOro TUIA 128
KoncyabTanuu 0
IIpoMe:KyTOUHAsI aTTeCTAINS 9K3aMeH
CamocrosiTesnnasi padora (CP) 208

(pa3mesbl) AUCHMILIHHBI

Ounas ¢hopma odyuenusn

(MoayJssi) ¢ YyKa3aHMeM OTBEeIE€HHOr0 Ha HHMX
KOJIMYeCTBa 4acoB 1o ¢popMam 00pa3oBaTeibHOM 1eSITeJILHOCTH

Buabl yueOHoii padoTsl (B yacax)
Ne | HaumeHoBaHMe TeM Konrakruas pagora
3ansaTus
n/m | (pazaesnoB) 3aHATHSA CEMHHAPCKOr0 THIA CP
JIEKIIMOHHOT0 THTIA
J Hnble 113 C JIP Hnbie
I. Crpoenue atoma 6 0 6 0 6 0 18
2. Ilepuonnueckuit 6 0 6 0 6 0 19
3aKOH "
MEPUOTUICCKAS
cUCTEMaA
3. OKUCIUTENBHO- 8 0 6 0 8 0 19
BOCCTAHOBUTCIIbBHBIC
MTPOIIECCHI
4. Xumuyeckas CBS3b H 10 0 6 0 10 0 19
CTPOCHHE MOJICKYJI
5. Ilonstne 0 12 0 6 0 12 0 19
XUMHYCCKOU
TEPMOJIMHAMUKE,
TEPMOJTUHAMHYECKHE
(OYHKIIMH COCTOSHUS
6. Ilonstne 0 8 0 2 0 8 0 19
XHMUYCCKOMN
KHHETHKE.
Xumudeckoe
paBHOBECHE
7. PactBopsl. 10 0 0 0 10 0 19
PaBHOBecHs B
pacTBopax
8. XuMust S-371€MEHTOB 8 0 0 0 8 0 19
9. XuMust p-37€MEHTOB 10 0 0 0 10 0 19
10. | Xumus d-3neMeHTOB 8 0 0 0 8 0 19
11. | Xumus f-31eMeHTOB 10 0 0 0 10 0 19
Ipumeuanus:

JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie padotsl, CP — camocrositensHas

pabora.

2.3. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jeilaM) M
BUJIaM padoT

CoaeprxaHue JIEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3iesioB)

Copnep:xanue JIEKIUOHHOT0 Kypca

1.

Crpoenue aToma

Bpoiins.

CooTHOIIEHNE

BosiHOBBIEC CBOWCTBA MaTEpUAIBHBIX OOBCKTOB. YpPaBHEHHUE €
HEOIPEACIICHHOCTEH

[eit3enOepra.
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IlonsiTe o KBaHTOBOM MexaHuke M ypaBHeHuu IIpenunrepa.
BonHoBast (GyHKIHSA. DIEKTPOHHAs IUIOTHOCTh. XapaKTEPUCTHKA
COCTOSIHUS DJICKTPOHOB KBAHTOBBIMU YHCIIaMU. KBaHTOBBIC YnCIa U
(OpMBI AIIEKTPOHHBIX 001aKOB. DOPMEBI AIIEKTPOHHBIX 00JIAKOB IS
S-, p- 1 d-COCTOSIHMIT ANIEKTPOHOB B aroMax. MHOT03JIEKTPOHHBIE
atombl. [Ipuamun Ilaymn. MakcumanbHOE YHCIIO 3JIEKTPOHOB B
JNIEKTPOHHBIX  CJOsAX W obojoykax. IIpaBuno  XyHna.
IlocnenoBaTenbHOCTh JHEPreTUYECKUX YPOBHEH 3JIEKTPOHOB B
MHOTOIEKTPOHHBIX aTOMaXx.

[Tepuoanueckuit 3aKOH u
MIEPUOTNIECKAsT CHCTEMA

CoBpemeHHas (hopmyIHpOBKa MIEPUOTUIECKOTO 3aKOHa.
[lepuomudeckass cucreMa W €€ CBSI3b CO CTPOCHHEM aTOMOB.
3amonHeHHE JMEKTPOHHBIX CII0OEB W 000JOYEeK aTOMOB B
nepuonudecko  cucreme  anemeHtoB  J M.  Mennaeneesa.
OCOOCHHOCTH JJIEKTPOHHOTO CTPOCHUS aTOMOB B TpYIIax, B
ceMeicTBaX JTAHTAHOUIOB M aKTHHOHUOB: S-, p-, d- u f-37eMeHThI.
ATOMHBIE ¥ HOHHBIC pAAUYChl, YCIOBHOCTh OTHX TOHSITHH.
W3MeHerne pammycoB aTOMOB II0 TMepuUojaM H©  TpyIam
MEPUOTNIECKON CHCTEMBI AJIEMEHTOB. VOHHBIE pagMyCchl M WX
3aBHCHMOCTh OT JJIGKTPOHHOTO CTPOCHHS aTOMOB M CTEIICHHU
OKHCIICHHUSI. DHEPTus HOHHW3AIMA W CPOJACTBO K JIIEKTPOHY Kak
XapaKTePUCTUKH 9HEPreTUYECKOrO COCTOSIHUS aToMma.
3aKOHOMEPHOCTH B U3MEHCHHHU 3HCPTUH HOHHM3ALWU HA MPHUMEpPE
9JIEMEHTOB BTOPOIO IEpPHOAA. 3HAYCHHE MEPHOAMYCCKOrO 3aKOHA
s ectectBo3HaHus. [IpenckazaHue CBOMCTB BEILIECTB Ha OCHOBE
MIEPUOTNTIECKOTO 3aKOHa, MIpeCTaBICHNE 0 METOHax
cpaBHuTenbHOrO pacyera M.X. KapanerpsiHua.

OKHCIUTEIBEHO-
BOCCTaHOBHTEIIFHBIE TIPOIIECCHI

CreneHb OKHCIEHUS aToMa B COEAMHEHHH. Baxneimne
OKHUCIIUTENIN U BOCCTaHOBUTENU. OCHOBHBIE CXEMBI MPEBpALLCHUS
BELIECTB B  OKUCIUTEIbHO-BOCCTAHOBUTEJIBHBIX  PEAKLMSX.
BnusHue Temmneparyphl, KOHLIEHTpAIMM PEareHTOB, UX NPUPOJEL,
Cpenbl U IpyruX yCJOBHIA Ha IIIyOMHY M HalpaBleHUE TPOTEKaHUS
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHbBIX PEAKLIUH.

XumHdeckasi CBA3b M CTPOCHHE
MOJIEKYJI

KoBasieHTHass CBSI3b, OCHOBHBIC IIOJIOKEHHSI METOIa BaJICHTHBIX
CBsI3el. DIEKTPOOTPHUIIATENIFHOCTh aTOMOB. MOHHAs 1 KOBaJIeHTHAS
CBS3M, CBOWCTBA KOBAJICHTHOH CBS3M: HAMpPABICHHOCTh W
HachIaeMocTh. [lomsipHas KoBajJeHTHas CBsi3b. JlOHOpHO-
aKIENTOPHBIA MeXaHW3M 00pa3oBaHUs CBS3H. XapaKTEPHCTHKU
KOBAJICHTHON CBS3M: JJIMHA, SHEPrUs (IHTAIBINS), BaJICHTHBIC
yrasl. COOTHOIICHNE JIMH M 3HEPTHil (SHTAIBIHNA) OXUHAPHBIX H
KpaTHBIX cBs3ed. OddekTuBHBIE 3apsiAibl aTOMOB B MOJEKYJIE.
JINTIONBHBIE MOMEHT CBSI3M ¥ JTUTIOJBHBIA MOMEHT MOJICKYJIBI.
JlumonbHEIE MOMEHTHI M CTPOCHHE MOJEKYIL. PaccMoTpenme cxem
MepeKPBIBAaHUS aTOMHBIX OpOuTaneil mpu oOpa3oBaHWUU CBs3CH B
MoJiekynax. [mOpuau3anus BOTHOBBIX (DYHKIMHA, MPHMEPHI Sp-,
sp*-, sp’-rubpuauzanuii. [ubpuausanus ¢ ydactueMm d-opOuTtaneii.
3amonHeHHEe THOPUIHBIX OpOWTANCH HEMOMCICHHBIMU TapaMu
anekTpoHoB. OOpa3oBaHWE KPaTHBIX CBsI3€d; G- W T-CBSA3HM, HX
ocobenHocTH.  Jlenmokann3oBaHHbIE T-CBSA3M M INPOIEypa
HAJIO)KEHUsI BaJCHTHBIX cxeM. Merox ['mmnecnin. OCHOBHEIC
MOJIOKEHUS ~ METOJAa  MOJIKYJBIpHBIX — opOumtanmeir  (MO).
CpsI3bIBaIONINE, HECBS3BIBAIOIIME M Pa3pBIXJLIFOIINAEC OPOUTAIIH.
[MocnenoBarenbHOCTE 3amoaHeHHss MO B JBYXaTOMHBIX YaCTHIIAX,
COCTOSIIIMX K3 aToMOB  BTOoporo mnepuoga. OObicHeHHE
BO3MOKHOCTH CYIIICCTBOBAHUS IBYXaTOMHBIX YACTHUI] ITPH TOMOIIIH
Metoma MO. OObsICHEeHIe MarHUTHBIX CBOMCTB MOJIEKYJT ¥ IOHOB C
nosuiuit Metoga MO. TloHsATHE O MHOTOIEHTPOBOW CBS3W Ha
MpUMepe PacCMOTPEHHUS XHMHYECKOH CBsI3M B MoJekyie BoHs.
O6mme CBEIICHUS 0 KOMIUIEKCHBIX COEIMHEHUSIX.
KommekcooOpa3oBarenp, JUTaHABl, KOOPAWHAIIMOHHBIC 4YHCIIA,
JNICHTAaHTHOCTh JIMTAHAOB, BHYTPCHHSAS W BHEMHAA cephl
KOMIUIEKCHOTO coeuHeHHs1. Kitaccudukanus KOMIIEKCOB 110 BUIY
KOOPJMHUPYEMBIX  JHraHnoB. HoOMEHKIaTypa  KOMIUICKCHBIX




coenunenuii. llpencraBinenne 00 W30MEPUH  KOMITIEKCHBIX
coequHeHuil. Peakimy 00pa3oBaHMs M pa3pyLICHHUs KOMIUICKCHBIX
COEIUHEHUN. KBaHTOBO-XUMHYECKHE TPAaKTOBKH IPUPOABI
XUMHYECKONH CBA3M B KOMIUIEKCHBIX COEIUHEHMSAX. MeTon
BaJCHTHBIX cBsA3el. [loHATHE O TeopuU KPUCTAIIMYECKOTO MOJS.
OOBsiCHEeHHE MAarHWTHBIX CBOWCTB W HAJIWYHMSA WIH OTCYTCTBHS
OKpPAacCKM KOMIUIEKCHBIX COEOUHEHMH. MexmonekynsapHas u
BHYTPUMOJIEKYJIIpPHAas BOJOPOAHAs CBsI3b. OHEPrus M JIMHA
BOJIOPOJHON CBsI3U. BnusHue Hanmuuus BOJOPOJHOM CBSA3M Ha
CBOMCTBAa XMMHYECKHX COCTUHEHHN M HX cMeced (Temreparypsl
IUIaBICHHS M KHUIIEHHs], CTENEHb OUCCOLMANY B BOJHOM PacTBOpe
u 71p.). loHHAs CBSA3b KakK MpeeNbHBIN CITydail KOBAJICHTHOH CBS3H.
HenanpaBneHHOCTP M HEHACHILAEMOCTb  HOHHOH  CBS3H.
Ionspu3anus HOHOB. 3aBUCHMOCTb HOJSIPU3YIOIIETO JAEHUCTBHSA
HOHA U €ro MOJIAPU3YEMOCTH OT THIA 3JIEKTPOHHOM CTPYKTYpHI,
3apsa W paadyca MOHOB. BnusiHue mofisipu3allid Ha CBOMCTBa
coemuHeHUH W WX cMeced. OOmMe MpeAcCTaBIeHUS O
MEXMOJICKYJIISIPHOM BBaHMO}IeﬁCTBHH: OPHUCHTAIIMOHHOC,
HHAYKUUOHHOE, TUCIIEPCHOHHOE B3aMMOIEHCTBHSI.

IlonsTue 0 XAMHYICCKOM
TEPMOJIMHAMUKE,
TEPMOJMHAMUYECKHE GbyHKIIHH
COCTOSIHUS

BHyTpeHHST SHEprust M OHTAIBNHA, WX (PU3NYECKHH CMBICI.
Ilonatue o TepMOAMHAMHMUYECKOH CHCTEME, HW30JUPOBAHHEIE
CUCTEMBL. DK30- M JHIOTEpPMUYECKUE pPEAKUUU. TepMOXUMHUSA U
TepMOXUMHUYECKHEe  ypaBHeHHUs. [loHATHE O  CTaHZApTHOM
COCTOSIHUM ~ WHJMBHUAYQJIBHBIX JKUAKMX M  KPUCTAUIMYECKUX
BEIIECTB, Ta30B M pactBopoB. CraHZapTHBIE SHTAIBINN
oOpa3oBaHus, pacCTBOPEHHUSI M CcropaHus BemiecTB. 3akoH ['ecca u
ciencTBHA U3 Hero. Vcronp3oBanne 3akoHa I'ecca Ut BBIYHUCIICHHS
SHTAJBIAN PeakUi W SHTANBIUHN CBA3HM B Mojekyie. [lonsaTue o0
SHTPONUH, aOCOJIOTHAsE OJHTPONHUS M CTPOCHHE BELIECTBA.
V3MeHeHHe S3HTPONMH B Pa3IHUHBIX MIPOLECCaX.

IToHsiTHE O XMMHUYECKON KHHETHKE.
XHUMUYECKOE PaBHOBECHE

JIEHCTBYIOINX  Macc. KoncranTta ~ CKOpOCTH  peaKIuu.
MonexkyIsIpHOCTE M TOPSAOK pPEaKUUH. 3aBHUCUMOCTH CKOPOCTH
peakmuy OT TEMIICpaTyphl; SHTAIBINS aKTHBAIMU. [loHATHE O
TOMOTEHHOM " TeTEPOTEeHHOM KaTaJmse. ITpumepst
KaTaJIATUYECKHUX ITPOIECCOB B MPOMBIIUICHHOCTH U Ja0OpaTOpHON
npakTuke. McTHHHOE M KaxKyleecs paBHOBECHS, MX HPU3HAKH.
Koncranta xummueckoro pasHoBecus (K. u K, ama razoBeix
paBHOBecuit). Oneprus [mb0Oca, ee CBI3b C OSHTpomued U
sHTaNbNHel. dusndeckuii cMbIci 3Hepruu ['n60ca. DHTPONUITHBINA
W SHTaJIBIUIHBIN (akTopbl mporecca. Csizb AG’; ¢ KOHCTaHTOI
paBHOBecHs. PaBHOBecMEé B TOMOTEHHBIX U T'€TEPOTCHHBIX
cucremax. Kputepuii caMonpon3BoIbHOTO NPOTEKaHMS MPOLIECCOB
B N300apHO-M30TEPMHUUECKUX YCJIOBHAX. CMeEIeHne XUMUIECKOTO
paBHoBecusi, mnpuHuun Jle-lllarenbe — bpayna. Buusnue
TEMIIEpaTyphl, AaBICHHS, J100aBKH WHEPTHOTO Ta3a M W3MEHEHHS
KOHIIGHTPAllU} PEareHTOB Ha XUMUYECKOE PAaBHOBECHE.

PactBopsl. PaBHoBecus B
pacTBopax

ITpouecchl, compoBOXIarOIEe 00pa30BaHUE KUIKUX HCTHHHBIX
pacTBOPOB  HERNIEKTPOIMTOB M dnekTpoiurtoB.  KpaTkas
XapaKTePUCTHKA MEXYACTHYHBIX B3aWMOACHCTBHII B pacTBOpaX.
WneansHble W peanbHBIE PACTBOPHL. AKTHBHOCTH; KO3((HUIHMEHT
aKTMBHOCTH KaK Mepa OTKJIOHCHHS CBOWCTB KOMIIOHEHTa
peajbHOTO pPacTBOpa OT €ro CBOWCTB B HACAIFHOM PacTBOpE.
CriocoObl BBIpOKEHHSI KOHIIEHTpALUi PacTBOPOB. DKBUBAJICHT U
3aKOH DKBHBAJICHTOB. ACCOLMHPOBAaHHBIE W HEACCOLMHPOBAHHbIC
anekTponuthl. Ctenenp auccoumanuu. KoHcranTa aucconmarym.
3aBUCHMOCTh CTEMEHH 3JEKTPOJUTUYECKOW JMCCOIMAIMUA  OT
KOHIICHTPAIlUH JIIEKTPONMTa (3aKkoH pa3dasneHus OcTBaibla).
CocrostHEe OECKOHEUHOTO pa30aBIICHUS] pacTBOpa JIIEKTPONUTA,
CBOMCTBa TaKoro pacTBopa. kana CTaH/IapTHBIX
TEpMOJMHAMHUYECKUX (YHKIUH 00pa3oBaHHS HOHOB B BOJHBIX
pactBopax. CrymneH4aras IUcCOLMAlUsl 3JIEKTPOJUTOB. BiusHue
OJTHOMMEHHBIX HMOHOB Ha pPaBHOBECHE JMCCOIMAIMU ciadoro
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ANEKTPONKTa B pacTBOpe. PaBHOBecHEe B CHCTEME, COCTOAIICH U3
HACBHIIIEHHOT'O PAaCcTBOpPa MaJOpacTBOPHUMOIO 3JIEKTPOJIUTAa U €ro
KPHUCTaJIOB, TPOM3BEACHIE PACTBOPUMOCTH, YCIOBHS OCAKICHHS
W PacTBOPECHHS MaJIOPacCTBOPUMOIO DIEKTPONUTa. PaBHOBecue
JIUCCOLIMALIMM B PacTBOpax KOMIUIEKCHBIX COE€AMHEHUN, KOHCTAHTa
HECTOMKOCTH M KOHCTAHTa YCTOMYMBOCTH KOMILUIEKCHOTO HOHA.
Peakiiuu 0o0pa3oBaHus M pEAKIMH Pa3pyIICHUS KOMIUICKCHBIX
COETUHEHUH. PaBHOBecue auccolManuvu  BOJABI, HOHHOE
MIPOM3BEACHNE BOIBI M €0 3aBUCHUMOCTH OT TemmepaTypsl. [lkana
BenuunH pH u pOH. Crnoco6s1 pacdera BenuunH pH pacTBOpOB.
Bydepusie pactBoprl. [lomsipusytomiee neiicTBHe WOHOB CONH Ha
MOJICKYJIBI BOIBL. [ Mapomm3 coineil, THAPONW3 MO KaTHOHY W
annony. CtyneHuaTslil Tuaponu3. B3anuMHoe ycuiieHue ruiposunsa,
monHbI  (HeoOpartumblil) Tuaponu3. KoHcTaHTa ©  CTENCHB
TUAPOIN3a, CBSI3b MEXIYy O3THUMHM M KOHIIEHTpalMell pacTBopa.
CrocoObl  yCWICHHS U TONABJICHUS Truapoim3a. lloHsaTHe o
COJIbBOJIM3E.

XHUMUS S-2JIEMEHTOB

[lenounsie MeTauTbl. O0IIas XapaKTEPUCTHKA CBOMCTB 3JIEMEHTOB,
HaXOXXJCHUE B TIPUPOJC, IMOINYYCHHE W XUMHYCCKHE CBOHCTBA
metaioB.  CoeAWHEHUS  IICIOYHBIX  METAJIOB,  OKCHJBL,
MEPOKCHU/IbI, O30HUbI; MONTYYEHHE, X CBOMCTBA U XUMHUYECKas
CBSI3b B OTUX COEAUHEHUAX. [ MAPOKCUABI ILEJIOYHBIX METaJUIOB,
noiny4yeHue B mpoMeinuieHHOocTH NaOH, xuMudeckue CBOHCTBa
ruapokcuioB. OOIIas XapaKTepPUCTHKA COJICH, TTOyUYEHUE COMIBI 10
Merony CompBe. OcobenHoctn xumum Jutusa.  OOmactu
MPUMEHEHHUS  IIEJOYHBIX  METAUIOB W WX  COCIMHCHUH.
[lenovyHO3eMeNbHBIE METAIUTBI, Oepwimmmid, MarHui. OOmas
XapaKTEepUCTHKA CBOWCTB METaIOB, HAaXOXICHHE B IIPUPOIE,
MOJMYYCHHE METAUIOB M UX XHMHYecKkue cBoictBa. OOras
XapaKTePUCTHKA COJIeH 3ITHX JJIEMEHTOB, MX pPacTBOPUMOCTb U
TUAPONIN3yeMOCTh. OKCHIBI M THAPOKCHIBI 3THUX DJIEMEHTOB:
MOJIyYeHNE U XUMHUYECKHE CBOMCTBA. JKeCTKOCTh BOJABI U METOIbI
ee ycrpaneHms. OcoOeHHocTn xumuu Oepwnmmia. Obmactu
MIPUMEHEHHS METAJIOB M UX COSAMHCHUH.

Xumus P-2JIEMCHTOB

OOmast XxapakTephUCTHUKa P - JIEMEHTOB, CPaBHEHHE XUMHYECKHX
CBOHCTB M peakunMoHHOM crnocobHoctH. bop. CoexnnHenust 6opa B
NpUpoJie, MojydeHrue Oopa M ero XMMH4YecKne CBOWCTBA. bopuib
METaJIOB, OOPOBONOPOABI, OOPOrHAPHIBI METAIIOB: IOJy4YEHHE,
XMUMHYECKas CBA3b B OOpPOBOAOPONAX, XMMHYECKHE CBOWCTBA
coequaenuil. Hutpun 6opa u mMaTepuansl Ha ero ocHoBe. BopHBIi
aHruApua ¥ OOpHBIE KHCIIOTHI, MOITYyYCHHE U KHUCIOTHO-OCHOBHBIE
cpoiictBa. llomydeHme TajoreHMAOB OOpa ¥ WX THIPOIH3.
[Tpumenenne Gopa u ero coeauHeHnil. AmromuHuA. IpupoaHbie
UCTOYHMKA ¥  noiydeHne Mertaula. OKCHI, THIPOKCHL,
ATIOMMHATHL: TOJMyYeHHE M XHUMHUYecKue cBoictBa. I'maponus
coJiell anroMMHUS, KBaclbl. [ MAPUA aIFOMUHUS U aJIFOMOTUAPHJIBL,
CHHTE€3 ¥ HCIOJB30BaHME B KayeCTBE BOCCTAHOBUTEINECH.
[Ipumenenne anOMuUHUA U €ro coeauHeHudd. [amnmuid, wHIUH,
taymi. [lpuposHbBIE WCTOYHMKH, IIONyYEHHE M XHUMHYECKHE
CBOHCTBa 3TMX MeTawioB. OKCHIBI, THIPOKCHIBI, COIH 3THX
METaIOB, OCOOCHHOCTH XHMHYECKHX CBOWCTB COEIMHEHHH.
OcobeHHocTy XuMuHM T, [IpuMeHeHne raumsi, HHAWS, TaJuIs
W WX COeAMHEeHWH.  Yriepoa. AJUIOTponHbIE MOIU(UKAIMH:
rpadpur, anmas, kapOuh, ¢yiiepeHsl. YcloBHS ~— CHHTE3a
MCKYCCTBEHHBIX aJIMa30B. YTJIEPOJHbIC HAHOTPYOKHU. XUMHUYECKHUE
cBoiicTBa yriepoaa. Knaccudukarust kapoumos. OKcupl yriiepoaa
(I) m (IV): momydyeHme M XWMHYECKHE CBOWCTBA. YTOJNBbHAs
KHCIIOTa, €€ COJIM M NMPOu3BOAHbIe. CHHMIIBHASA KUCIIOTA, €€ COJIH:
MONy4YeHHEe U XUMHYeckue cBoiicTBa. Pomanunbl. IlpumeHenue
yriepoga u ero coeauHeHuil. Kpemuuii. [IpuponHeie HCTOYHUKH,
METOABI MOJYyYeHHUs M OYUCTKH. XMMHUUYECKHE CBOMCTBA KpEeMHMS,
€ro0  OKCHIa M KpeMHHeBOM kucioTel. KBaplesoe cTexio,




CHIIMIKareib, PacTBOPHUMOE CTEKJIO. BomoponHbele coequHEHUs
KPeMHHs, TMOJy4YeHHEe W  BOCCTAHOBUTEJIbHAs  aKTUBHOCTb.
Cunmunuasl  METamioB, KapOWJ KpPEMHHS, HHUTPHI KPEMHUS,
rexkca)TOpPKpEeMHHEBasi ~ KHCJIOTa: IOJIydeHWE ¥ CBOICTBa.
IIpumenenne kpemHus M ero coenuHeHuil. I'epmanuii, onoBo,
cBuHel. [IpuposHbIe HICTOYHNKY, TTOyYEHHE ITHX 3JIEMEHTOB U X
XUMHUUYeckHe cBoiicTBa. OKCHABI M THAPOKCHIBI 3JEMEHTOB,
cranHatsl (II u IV), mmomo6ats! (11 u 1V). Cynsduasr: nonydenue u
nx  xumuueckne  cpoiictBa. Comm  THOkHcioT.  OOmas
XapaKTEepUCTUKA COJIel, pPacTBOPUMOCTh M THAPOJIU3YEMOCTb.
[Tpumenenne repMaHus, OJI0BA, CBUHLA W MX COSAWHEHHUH. A3OT.
OO1mmast XapaKTepHCTHKa XUMHUUECKUX CBOWCTB JIEMEHTOB TPYIIIIBI
azora. [IpomblnuleHHOE W J1a0OpaTOpHOE TIONyYEHHE a30Ta.
[TpoGiema CBSI3aHHOTO a30Ta W BO3MOJKHBIE ITyTH €€ DEIICHMS.
AMMHaK: TIOJIy4€HHE, XMMHUYECKHE CBOWCTBA aMMMaKa, >KUIKUN
aMMUaK KakK pacTBOPUTENb, aMUAbl, UMHIbl W HUTPHUIBI, HX
ruAponan3. I'MapasuH W TUAPOKCHIAMHUH: MOJTydYeHHE, CTPOCHHE
MOJIEKYI, KHCJIOTHO-OCHOBHBIC " OKHCJIUTENIHHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA. A30THCTBI BOAOPOJ: IOJyUCHHE,
CTpOCHHE MOJEKYINbI, azuasl MetamtoB. Okcuasl asora (I, II, 111,
IV, V); ux nonyuenue, xumudeckas CBs3b U cBoWcTBa. BnusiHue Ha
OKpYXaIOIIyI0 Cpely BEIOPOCOB OKcHaa a30Ta. A30THCTAast KHCIIOTa
W HUTPHTHI, TTOJy4eHHE U BOCCTAHOBUTEIbHBIE CBOICTBA. A30THas
KHCIIOTa KaK OKHCIIHTENb, TEPMUYECKOE Pa3JOKeHWE HUTPATOB U
UX HUCIIONB30BaHME B KadecTBe okucnuTenell. [lapckas Boaka u ee
peakuuu ¢ MeTaulaMH. [IpuMeHeHHe a30Ta W ero COeJIWHEHHIA.
Azotabie ynoopenus. @ocgop. [Ipupomasie ucrounuku pocdopa,
monydernne ¢ochopa B IPOMBIIUICHHOCTH. MHOT0o0o0Opa3ue
IUTOTPONHBIX Moxu(UKauid ¢pocdopa, Oernblii 1 KpacHbIH docdop.
®docduH: noyyeHne, CTPOSHUE MOJIEKYJIb, XHMUYECKHE CBOWMCTBA.
®ochunpr  merayuoB.  DochunoBas  (pocdopHOBaTUCTasN),
dochonoBas (bocthopucras) KHCJIOTHI, ¢bochunaTh
(rumopocdutel) U Gochonarsl (GochuTh) Kak BOCCTAHOBUTEIH.
I'mpparatms PsOio, dochopHbie KuCIOTHI, (ocdarsl, B3auMHbIC
nepexombl (ocdaroB. CoemuHeHHs Qochopa ¢ TralIOTCHAMH:
TIONIy4YeHHE, CTPOSHHUE MOJEKyI, Tuaponus. [lpumenenue ¢ocdopa
W ero coefMHEeHHH. MBIIBSIK, CypbMa, BUCMYT. HaxoxneHue B
NpupoJie, NoNXydeHne. BomopomHble COENUMHEHMS, IMOJydyeHHEe W
BOCCTaHOBUTEJbHAS AKTHBHOCTb. KHCIOpOJHBIE COEIMHEHNS;
KUCIIOTBI MBIIIBSIKA U CYpbMBI: MOJy4Y€HHE, KUCIOTHO-OCHOBHEIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIHHBIE CBOHCTBA. I'mapokcun
BucMmyTa. COEIMHEHHS JJIEMEHTOB C TaJOreHaMH, WX THAPOIIU3,
COJIM aHTHUMOHWJIA M BHCMYTHJIA. KHCIOTHO-OCHOBHBIE CBOWCTBA
CyTb()UITOB MBIIIBSIKA, CypbMbI M BHCMYTa, X B3aHMOJCHCTBHE C
pacTBOpUMBIMH cynbhugamMu. Tuokuciotel U ux conu. ObnacTu
TIPUMEHEHHUS coeTMHEeHNH aneMenToB. Kuciopon. [IpoMbiniennoe
n 1a0opaTopHOE IMOJy4YeHHE KHCIOpOJa, CTPOCHHE MOJIEKYJIBI,
napaMarHeTH3M Kuciopoja. Ou3nveckue 1 XMMUYECKHE CBOWCTBA.
O30H: NONTyYeHUE, CTPOSHUE MOJIEKYJIIbI, OKUCIUTENBHOE IeHCTBHE.
Kiaccudukarys KMCIOPOAHBIX COCMHEHMH 31eMeHToB. [lepokcun
BOJIOPO/A: TOJNYyYCHHWE, CTPOCHHE MOJICKYNbI, OKHCIUTEIbHO-
BOCCTaHOBHTEIBHBIE CBOIicTBA. O0IaCTH NPUMEHEHNUS KHCIOpOIa U
ero coenunenuid. Cepa, ceseH, Teyuryp. IIpupoaHble MCTOYHHKH,
MOJTyYEHHE DJIEMEHTOB M MX XUMUYECKHE CBOMCTBA. AJUIOTPONHS
cepel, CTpOGHHE €€ MOJIeKyJbl. BoIopoaHble COEIMHEHHMS
9JIEMEHTOB: TOJyYeHHE, CTPOCHUE MOJIEKYJ, BOCCTAHOBUTEIbHBIC
coiictBa. Cynb(uabl, METOABl NMOIY4EHHs, BOCCTAHOBUTEIHHBIC
CBOMCTBa, TH/APOJIN3, OTHOIIECHHE K MHHEPAJbHBIM KHCIOTaM.
Cynbdansl 1 nonaucynb(uabl. JMOKCHIBI 31EMEHTOB: METOBI
MOJTYyYEHHS, CTPOCHHE MOJIEKYJ, KHCIOTHBIE M OKHCIUTEIBHO-
BOCCTaHOBHTEJIbHBIE CBOICTBa. BimsHHe BBIOPOCOB CEPHUCTOTO
ra3a Ha OKpYXalouyto cpeny. TpHOKCH/IBI 3JIEMEHTOB: MOJyYEHHE,




THpaTanys, OKUCIUTENbHbIE CBOWCTBA. KHcI0poHbIe KUCIOTEI S
Iv), Se (IV), Te (IV), cmocoObl moNyueHHss M CBOWCTBA.
CormocTaBlieHHE OKHCIHTEIFHO-BOCCTAHOBUTENIFHBIX CBOMCTB 3THX
KucnmoT u ux coseil. CepHas KHCIIOTa: MOJYyYEHHE, CTPOCHHE
MOJIEKYJIbI, ~ OKUCJIUTENIbHOE JEHCTBHE KOHLEHTPUPOBAHHOIO
BOJHOTO pacTBopa, BogoorHmMmatomee cBoiictBo. Cynbgarsl,
ruapocyibdarel. [IupocepHas kucnmora. TuocepHas Kuciora u
THOCYNb(AT HaATpHsA: TONyYeHHE M XHMHYECKHE CBOICTBa.
CeneHoBast W TEWIypoBas KHCIOTBI, METOJBI TIOJNyYEHUS U
cBOWcTBA. XJIOPUCTBIH THOHWI W  XJOPHUCTBIA  CYIb()ypHIL:
MOJTyYeHHEe, CTPOCHHE MOJICKYJ, THAPOIHN3. XJIOpCynb(hOHOBaAs
kucnorta. [IpuMeHeHne cepbl, celeHa, Teulypa U UX COEIUHEHUM.
Bonopoa. IIpombinienHoe 1 1a00paTOpHOE MOTY4YEHHE BOJOPOAA,
KinaccuuKanys THIPUAOB, BOCCTAHOBHUTENbHAs AaKTHBHOCTH
BOJOpOJAa W TUAPUAOB  MeTayuioB.  [amorensl.  OOmias
XapaKTepUCTUKAa XUMUYECKUX CBOMCTB raloreHOB, HAXOXAECHUE B
NpUpPOJIE, TPOMBIIIIEHHOE U J1a0OpaTOpHOE  IOIydEHHE.
OCOOEHHOCTH XMMHYECKUX CBOWMCTB (hTOpa, PTOPHIBI KUCIOPOAA.
Peakmuu xmopa, Opoma u Hofa ¢ BOIOW M pacTBOPaMHU MICTOYCH.
BonoponHbsle COEIWHEHMS TaJOTEHOB: TIIOMYYEHHE, KHCIOTHBIC
CBOHCTBa, TEpMUYECKas CTAOWIBHOCTh, BOCCTaHOBHTEIIbHBIC
cBoiictBa. Acconuanua Monekyn HF B mnaBukoBoil kuciore,
mudropuasl Kanus v Hatpus. KuciaoponHele coeMHeHUsT Xiopa
Hofja: TONy4eHUe, CTPOCHHE MOJIEKYJ, KHCIOTHO-OCHOBHBIE H
OKHCIINTEIIbHO-BOCCTAHOBUTEIbHEIE ~ CBOMcTBA.  KucmoponHsie
KHCIIOTBI  XJiopa, Opoma W Homa, CmocoObl  MOJyYeHHs,
okHciuTenbHOE AercTBre. Conn KUCIOPOAHBIX KHUCIIOT I'aJOr€HOB
KaK OKHCIHMTEIN B KPUCTALUTMUECKOM cocTosHuH. CorocTaBieHne
KHCIOTHBIX U OKHCIHUTEIbHBIX CBOMCTB KHCIOPOAHBIX KHUCIIOT
TaJloTeHOB U HX Ccoleld. MeXranoreHHble COEIUHEHHs, UX
ruapoan3. OONacTy NPUMEHEHHs! TAJIOTeHOB M WX COEIMHEHU.
bnaroponusle rassl. HaxoxaeHue B Npupone, HMPOMBIIIJIEHHOE
MOJTydYeHHe  OIaropoiHbIX  ra3oB.  [IpUYMHBI ~ XUMHYECKOH
WHEPTHOCTH 3JieMeHTOB. KiaTpaTHbele coequHEHHs OJaropoIHbIX
ra3oB. XMMHUYECKHE COCIMHECHNS KPUITOHA M KCEHOHA CO (hTOPOM:
MOJTyYeHHe, CTPOCHHWE MOJIEKYJd, Truaponu3. KwucmopomHsie
COeMHEeHUs] OJaropoIHBIX Ta30B, KUCIOPOJIHBIE KUCIOTHI M HX
comu. OOnactm mnpuMeHeHHs ONaropofgHBIX Ta30B W HX
COCIMHEHUM.

10.

Xumus d-351eMEHTOB

OcobOenHoctu xumun d-371€MEHTOB. 3aKOHOMEPHOCTH W3MEHEHHUS
XUMHYECKHX CBOWCTB 1o rpymmnam u MIEPHOJIAM.
HecrexnomeTprudeckue coeMHEHUs. XpOM, MOJTUOIEH, BOIb(paM,
cubopruii. IlpupogHble NCTOYHMKH, IOJyYCHHE METAUIOB M HX
xummdeckne cpoictBa. Comm xpoma (III), okcum m ruapoxcup
xpoma (III): momy4enue, KHCIIOTHO-OCHOBHBIE CBOWCTBA, THAPOIIHU3.
XpOMOBBII aHTHAPUJ: THONTY4YE€HUE, THApaTalysl, OKUCIUTEIbHbIC
cBoicTBa. Xpomarel U OMXpomarhl Kak okuciurenu. [loiaydeHue
XJIOpUCTOTO  Xpomuia H ero ruapoiaus. ComocTaBiieHHE
XMMHYECKHX CBOWCTB COEAMHEHUH MonmbOiaeHa W Boib(dpama co
CBOWMCTBAMHU aHAJIOTMYHBIX COeAWMHEHUN xpoma. IIpumenenue
XpoMa, MonuOJieHa, Boib(pamMa M HMX COeAMHEHWi. Mapranern,
TeXHEeIH, peHnit, Oopuil. [IpupoaHbIe UCTOYHHKH, MOMYYCHHUE U
xumuueckue cporictBa MmerawioB. Coenunennst mapranua (ID),
HOJy4YeHUE, KHCIOTHO-OCHOBHEIE u OKHCITUTEIbHO-
BOCCTaHOBUTE/bHBIE CBOMCTBA. JlMOKCHJ MapraHia, MaHraHaTbl
(IV), nmomydenne u xumuyeckue cBoiictBa. Manranatel (VI),
MEPMaHTaHaThl, MapraHleBbI aHTMAPUJ, MapraHueBas KHCIOTa:
MOJNYy4YEHHE M OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE  CBOWCTBA.
ConocTaBlieHle XUMHYECKUX CBOMCTB COCAMHEHHWH TEXHELUs H
pEeHHs CO CBOMCTBAMH aHAJIOTHYHBIX COEIWHEHHMH MapraHua.
IIpuMeHeHHe MapraHna, TEXHELMs, PEHUs U HUX COEAMHEHH.
Kenezo,  kobanbr, HMKenb. HaxoxieHue B IpUpoOIE,




MPOMBIIIJICHHOE TIOJlyYeHNE, XHMHUYECKHE CBOICTBA METAJlIOB.
CoenHeHHsT CTENIEHU OKHUCIeHUS +2 1 +3, MoJlydeHne, KUCIOTHO-
OCHOBHBIE M  OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIE  CBOMCTBA.
KomrmnekcHele coeanHeHnst MetamnoB. depparTsl: MONydeHHE H
oKHCIUTENbHOE AelicTBre. [IpumeneHue xenesa, K00aabTa, HUKEIs
n ux coenuHenui. [InatnHoBeie MeTambl. OOIIast XapaKTepUCTHKA
COC}II/IHGHI/Iﬁ IJIATUHOBBIX MCTAJIJIOB, ux KOMIIJICKCHBIC
coenuHeHus. Menp, cepebpo, 30110T0, peHTreHnii. Haxoxaenue B
IpUpPOJIE, MOTyYEeHHE METaUIOB U HMX XUMHUYECKHE CBOWCTBA.
OKcHIbl, TUAPOKCUIBI, TAIOTEHUIBl METaJUIOB: IOJyYCHHE,
KHCIIOTHO-OCHOBHBIE ~ CBOMCTBa,  ruzpponu3.  KoMriulekcHble
COEAMHEHUs] METaJIOB, XUMHYECKasi CBSI3b B HUX. [IpuMeHeHHe
Menu, cepebpa, 30J10Ta U UX coequHeHHH. LIuHK, KagMuii, pTyTh.
IIpupoaHblE UCTOYHUKHY, MPOMBINIICHHOE MOIYYEHUE METAJIOB U
UX XuMudeckue cBoicTBa. CoenuMHEHHS C KHCIOPOAOM H
rajoreHaMu, noinydeHne u cBoiictBa. Coemmuenust prytu (I),
aMHUJHbIC COEAMHEHUs pPTYTH. IIpuMeHeHHWe IMHKa U  €ro
CO€}II/IHGHI/II>1. O TOKCUYHOCTH HCOPraHM4CCKNUX BEIICCTB.

11.

Xumus f-a31eMeHTOB

JlanTanonapl. OOmast XapakTepUCTHKa XUMHUYECKHX CBOWCTB,
MOHATHE O METOJaX IHONy4eHUs STUX MeTamioB. KucnortHo-
OCHOBHBIC CBOWCTBAa OKCHJIOB M ruapokcuaoB snemeHtoB (III),
ruaponn3 coied.  AktuHouzasl. CoONOCTaBIE€HHE XMMHUYECKHX
CBOMCTB AaKTHHOHMIIOB CO CBOIiCTBaMH JlaHTaHOMIOB. Kpartkas
XapaKTepUCTHKa XHUMHMYECKHX CBOMCTB ypaHa. Kuciopoansie
COCIMHEHUS M TaJOTeHUIbl ypaHa, COJIM YPaHWIA, YypaHAaThl.
IIpruMeHeHHe JIAHTAHOMI0B, AKTUHOUIOB M UX COECMHEHUIA.

CojaeprxaHue 3aHATHII CEMHHAPCKOI0 THIIA

i‘j‘(’r’l HaumenoBaHnue Tem (pa3jeJioB) Tun Conep:xkanue 3aHATHI CEMMHAPCKOT0 THUNIA
1. | Crpoenue aToma C OCHOBHBIC MOHATHS M 3aKOHBI XUMHH. OCHOBHBIC KIIACCHI
HEOPTaHMYECKUX COeNWHEHHWHA. PacdeTsl 1o ypaBHEHUSIM
peakuuu.

JIP | Texnuka Oe3omacHOCTM ¥ mHpaBwia paboOThl B
nabopatopun. IlorpeniHOCTH pPe3yabTaTOB YHUCICHHOTO
9KCIEPUMEHTA. 3aUeT 10 TEXHUKE 0€30I1aCHOCTH.

3. | Iepuoanueckuii 3aKOH u C YcraHoBiIEHHE COAEPKAHUS KPUCTAINIM3ALMOHHONW BOJBI B
TIePHOINIECKas CHCTEMa KpUCTAJIOTHApPATaX U UX GOpMyII.
JIP | OnpeneneHue MOJISIpHON MaccChl YIIEKHUCIIOTo rasa.
5. | OKHCITUTEILHO-BOCCTAHOBUTEIIBHBIC C [TpuroToBiieHHe pacTBOpa 3aJaHHON KOHIIEHTPAIIUH.
TPOLECCHI JIP OnpeneneHne KOHIEHTPAINMH PACTBOPA TUTPOBAHUEM.
7. | Xumuyeckass CBsI3b M CTPOCHHE C [IpuroroBnenue pacTBopa 3aJaHHOM KOHIEHTPAIMU U
MOJIEKYJT TUTPOBAHHE.
JIP W3yyeHne OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.
9. | llonstue o XUMHUUYECKOU C OmnpezeneHne MOJIIPHOI Macchl SKBUBAJIEHTA MPOCTHIX U
TEPMOJIUHAMUKE, CJIO’)KHBIX BEIIECTB
TEPMOIVUHAMHUYECKHUE byHKIIH JIP [TosnyueHue u cBOMCTBAa KOMILIEKCHBIX COEMHEHUMN.
COCTOSIHUS
11, IloHsTHE O XMMHUYECKOH KHHETHKE. C CHHTE3 KOMIUIEKCHBIX COE€THHEHNHI
XUMHUYECKOE PaBHOBECHE JIP [Momyyernne  cmekTpa  TOTJIOMEHHS  KOMIDICKCHOTO
COETUHEHUS u W3y4YeHHe KOHIIEHTPaIMOHHON
3aBUCUMOCTH ONTUYECKON  IJIOTHOCTH  PacTBOpA.
OrnpeneneHre HEM3BECTHON KOHIIGHTPAIIMH PacTBOPa.
13| PactBopsl. PaBHOBecHS B pacTBOpax C I'mpponus coneil.
JIP
15| Xumus s-371€MEeHTOB C BBoaHoOe 3aHATHE 10 XUMHH 3JICMCHTOB.

JIP | OmpenencHue kapOOHATHOM ¥ OOIIIEH )KECTKOCTH BOJIBI.
[lenoynsie, MEI09YHO3EMENIbHBIC METAJLIBI 1 MarHUH.

17| Xumus p-351eMeHTOB C Bop u amomuawAi.

JIP | Yrnepoxn u kpeMHuil

19, Xumus d-31eMeHTOB C OJ10BO ¥ CBUHEII.
JIP A30T.




®Docdop, cyppMa, BUCMYT.
Cepa, ceneH, TeJTyp.
21| Xumus f-anemMeHToB C Xpom, MosmOIeH, BOJIb(GpaMm.
JIP Mapraser, xene3o, Ko0aabT, HUKEIb.
Mens, cepebpo.
[{uHK, KaAMUH, pTYTh.
Conep:xaHue cCaMOCTOATEIbHOH PadoThI
Ne "
/i HaumenoBanue Tem (pasaenon) ConepixaHue caMOCTONATEILHOI padoThbI
1. | Crpoenue aToma IloBTOpenne  nexmuoHHOro  Mmarepwaia.  [loaroroBka kK
MPAaKTHYECKUM 3aHSATHSIM H JIAOOpaTOPHBIM padoTaM
2. | Hepnommaeckunit 3aKOH u | [loBropenne  nexkumoHHoro  marepuana.  IloaroroBka K
MEPUOANIECKAsl CHCTEMA MPaKTHYECKUM 3aHATHAM H JIAOOPAaTOPHBIM paboTaM
3. | OxkucnutensHO- [loBTOopenue  nexkuuoHHoro  marepuana.  IloaroroBka K
BOCCTAHOBHTEJIBHBIE TIPOLIECCHI MIPAKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
4. | Xumuueckass cBsi3p u crpoeHue | IloBropenme — jeknmoHHOTO — Marepuana.  IlogroroBka K
MOJICKYJT MPAaKTHYECKUM 3aHATHSM H JIAOOpAaTOPHBIM padoTaM
5. | Hounstue o xumuueckoil | [loBropenue — nexkuumoHHoro — marepuana.  IloaroroBka K
TEPMOJMHAMHKE, MPaKTHYECKUM 3aHATHAM H JJAOOPaTOPHBIM paboTam
TEPMOANHAMHYECKHE ¢$yHKINH
COCTOSIHHS
6. | Ilonsatne o xuMudeckoil kuHeruke. | [loBTopeHne  yekumoHHoro  Martepuana.  [loaroroBka K
XUMHUECKOE paBHOBECHE MPAaKTHYECKUM 3aHSATHSIM H JIAOOpaTOPHBIM padoTaM
7. | PactBOpBIL. PaBHoBecus B | IloBropeHne  nexkunoHHoro  marepuana.  IlogroroBka K
pacTBOpax MPAaKTHYECKUM 3aHATHAM M JIJAOOPaTOPHBIM paboTam
8. | XuMus s-31€MEHTOB IloBropenne  nexnuoHHoro  marepuana.  [loaroroBka — k
MPAKTHYECKUM 3aHATHAM H JIAOOpAaTOPHBIM padoTaM
9. | Xumus p-aneMeHToB IloBTopenue  nexuuoHHoro  mMarepuana.  IloaroroBka K
MPAaKTHYECKUM 3aHSATHSM H JIAOOpaTOpHBIM padoTaM
10. | Xummus d-3meMeHTOB [loBTOpenne  nexmuoHHOTO  Marepmaia.  [loaroTroBka K
MIPAKTUYECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
11.| Xumus f-a1emMeHTOB [loBTOpenue  nexuuoHHoro  Marepuana.  IloaroroBka K
MPAKTHYECKUM 3aHATHAM M JIAOOPAaTOPHBIM paboTaM

3. OueHo4YHbIe MaTepuadbl AJIs IPOBEJACHUS TEKYUIero KOHTPOJA YCIEBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIHuXCcs M0 JUCHUILTHHE (MOIYJII0)
[To nucuumimHe (MOIYJIO) MPERyCMOTPEHBI CIEAYIOIIME BHUAbI KOHTPOJS KadyecTBa
OCBOCHUS:
® TEKYILIUH KOHTPOJb YCIEBAEMOCTH;
® [IPOMEXYTOUYHAs aTTeCTalusl 00yJaromuXCcs N0 AUCHUIUIMHE (MOIYJIIO).
3.1. OueHoyHble MaTepHaabl MJIs1 TNPOBeJeHUs] TeKyllel aTTecTANMU MO JMCHUIIHHE

(MoyJ110)
Ne | Konrpoummpyembie TeMbl (pa3/esibl) HaumeHoBaHHe OLIEHOYHOI'O CpeaCTBa
n/n

1. | Crpoenue aToma VYerHeli  ompoc. Keiicel.  JluckyccuOHHBIE
npoueaypsl. KourpossHas padora. Tect

2. | Ilepnonnyeckuii 3aKOH M MIEpUOIUIECKAs CHCTeMa | Y CTHBII ompoc. Keiicer. JuckyccuoHHbIe
npoueaypsl. KourpossHas padora. Tect

3. | OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI YcrHblit ompoc. Keiicol. JuckyccuoHHBIE
npornenypsl. KorTponeHas pabota. Tect

4. | XuMuueckas CBsI3b U CTPOCHUE MOJIEKYJI VYeruenii ompoc.  Keifesl.  JluckyccuoHHBIE
npoueaypsl. KourpossHas padora. Tect

5. | [lonsiTME O  XMMHYECKOM  TEepMOJWHAMHKE, | YCTHBIN ompoc. Keiicer. JuckyccuoHHbIe
TepPMOMHAMHUYECKHE (DYHKIIMH COCTOSHHS npoueaypsl. KourpossHas padora. Tect

6. | IlonsaTe 0 XMMHYecKOM kuHeTuke. Xumudeckoe | YcrHeii  ompoc.  Kedicel.  JIucKycCHOHHBIE
paBHOBECHE npornenypsl. KorTponeHas pabota. Tect

7. | PactBopsl. PaBHOBECHS B pacTBOpax YcTHbii ompoc. Keiicebr. JunckyccuoHnHble
npoueaypsl. KourpossHas padora. Tect

8. | Xumus s-3eMeHTOB VYerHplii  ompoc. Keiicel.  /luckyccuOHHBIE
npoueaypsl. KourpossHas padora. Tect




9. | Xumus p-37€MEeHTOB Ycrabii ompoc. Keiicer. JuckyccuoHHbIe
npoueaypsl. KourpossHas padora. Tect

10. | Xumus d-3nemeHTOB VYerwelii  ompoc. Kelicel.  JlMCKyCCHOHHBIE
npornenypsl. KorTponeHas pabota. Tect
11.| Xumus f-31emMeHTOB YcTHbii ompoc. Keiicbr. JunckyccuoHnHble

npoueaypsl. KourpossHas padora. Tect
3.1.1 TunoBble KOHTPOJIbHbIE 32JaHUS WM WHbIE MATEPHAJIbI, He0O0OX0AUMBbIE JJIsl OLlEHKH
3HAHWI, YMEHUIl, HABBIKOB U (WJIH) ONbITA IeATEJILHOCTH B MpoLecce TeKYIero KOHTPOJIst
ycrneBaeMoCTH
YcTHbIM onpoc
1. Cdopmynupyiite OCHOBHBIE MTOJIOKESHHSI aTOMHO-MOJIEKYJISIPHOTO YUCHHSI.
2. JlaiiTe onpenesieHUE MOHSATHIA:
a) 3JIEMEHT, aTOM, MOJIEKYJIa;
0) MPOCTOE U CIOKHOE BEIIECTRO;
B) OTHOCUTEIbHBIE aTOMHASI U MOJIEKYJISIPHASI MacChl;
T') MOJIb;
1) MOJISIpHAsl Macca;
€) 9KBUBAJICHT JJICMEHTA.
3. CdopmynupyiiTe OCHOBHBIE 3aKOHBI XUMUU:
a) 3aKOH COXpPaHEHHs MacChl BEILIECTBA;
0) 3aKOH MIOCTOSTHCTBA COCTaBa;
B) 3aKOH KpPaTHBIX OTHOIICHHUIA;
T) 3aKOH ABOrajapo;
n) 1-e ciencrBue 3akoHa ABOTaapo;
r) 2-e clle[ICTBUE 3aKOHA ABOraipo;
€) 3aKOH PKBUBAJICHTOB.
4. CdhopmynupyiiTe ra3oBbie 3aKOHBI:
a) 3akoH boiins-Mapuorra;
0) 3akoH ['eii-JIroccaka;
r) ypaBHenue Kiamneiipona;
1) ypaBHeHue Knaneiipona-Menzeneesa.
5. Jaiite onpeneneHne OCHOBHBIX MOHATHH B TEPMOJUHAMUKE:
a) daza;
0) cucrema,;
B) U30JINPOBAHHAS CUCTEMA;
') OTKPBITasi CUCTEMA,;
1) 3aMKHYTas cUCTeMa
6. UYem xapakTepu3yeTcs COCTOSHHE CUCTEMBbI? UeM ONUCHIBAETCS COCTOSIHUE CUCTEMBI?
7. CraHIapTHOE COCTOSTHUE CUCTEMBI.
8. BuyTtpennsist sHeprus cucreMbl. M3 Kakux BHUIOB DHEPIUM CKIIABIBAECTCS BHYTPEHHSA
sHeprus? Kakue BUAbI SJHEPTUU HE BXOAST BO BHYTPEHHIOK YHEPTUIO?
9. IlepBslil 3aKOH TEPMOANHAMUKH.
10. Duranbnus. CraHngapTHas SHTAJIbIMA 00pa30BaHUs BellecTBa. MI3MeHEHHe SHTAIBIUH B
peaxusx.
11. 3axon 'ecca u cieacTBUs U3 HETO.
12. DOutponus. CraHmapTHas SHTPOMNUsS OOpa30BaHMsS XMUMHYECKHUX BeImlecTB. M3MmeHeHHe
SHTPONHH B PEAKIIUAX.
13. BTopoii 3aKOH TepMOJIMHAMUKH.
14. Dueprus ['n66ca. Dueprus ['enpmronbia.
15. Dueprus ['m66ca obpazoBanms BemiecTB. Mizmenenue suepruu [ méoca B peakiuu.
16. Kak mno wu3meHenuto »sHeprun [ubGb6ca MOXHO CyIuUTh O  BO3MOXHOCTH
CaMOIIPOU3BOJILHOTO MPOTEKaHUsI Ipoliecca’?
17. I[louemy cBOMCTBa pacTBOpa OTIUYAOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?
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18.

19.
20.
. Onpeznenenne 0CMOTUYECKOTO 1aBICHUS PACTBOPA.
22.
23.
24.
25.
26.

21

27.

28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.

50.

51.

52.

53.

54.

55.

Kakune ¢Qusuko-xumudeckue CBONCTBA pa30aBICHHBIX PACTBOPOB HEIICKTPOIHUTOB BBI
3HaeTe?

Ocmoc. OcMOTHYECKOE JaBIICHUEC,

3axon Bant-I'odda.

UTto Ha3BIBAIOT AABJICHUEM HACBIIIEHHOTO ITapa?

IloueMy naBneHue napa HaJl paCTBOPOM MEHBIIIE, YEM HaJ YUCTBIM PACTBOPUTEIEM?

UYT0 Ha3BIBAKOT OTHOCUTEIBHBIM IOHWKEHUEM JIABJICHHUS [1apa pacTBoOpUTeIemM?

3axoH Pays.

Urto Ha3bIBaOT TEMIIEpaTypOil KUIeHUs )kuakocTr? Kak TeMiiepaTypa KUIIEHUST pacTBOpa
OTJIIMYAETCS OT TEMIEPATYPhl KUIIEHHUSI YUCTOIO PACTBOPUTENS?

Uro Ha3pIBAIOT TEMIEpaTypoil KpHucTaumM3aluu (oTBepiaeBaHus) xuakoctu? Kak
TEMIIEpPAaTypa KPUCTAIIM3ALUN PACTBOPA OTJIMYAETCA OT TEMIIEPATypbl KPUCTAIUIM3ALNU
YUCTOTO PaCTBOPUTEIS?

Bropoii 3akoH Pays.

Yemy nponopunonanbHbl Atkun u Atkp? Kak ux onpenenuts?

Pacuer MoJIeKyJIIpHOI MacChl paCTBOPEHHOTO BEIIECTBA.

[ToueMy a7 pacTBOPOB AJIEKTPOIUTOB HAOIIOJAIOTCS OTKJIOHEHHS OT 3aKOHOB Payins u
Bant-T'opda?

Uro nokasbiBaeT U30TOHMYECKUN K03pPuiment? dusnueckuil CMbICI U30TOHUYECKOTO
KodpdunreHTa.

CBs13p M30TOHUYECKOTO KOI(PPHUITMEHTA CO CTETICHBIO JUCCOIHAITIHI

PasButuHe npeacTaBieHUu O CTPOCHUH aTOMA.

Mogens aroma bopa. E€ HenoctaTku.

VYpasHeHue ne bpoitid. [[BoiicTBEHHas IPUPOIa HIEKTPOHA.

[Tpunuun HeonpenenenHoctu I'eiizendepra.

VYpasuenue lllpenunrepa.

KBanrtoBble uncna: riaBHoe, opOuTanbHOE, MATHUTHOE, CIIHH.

[TpuHIMIBI  3aMOJIHEHUsT SJIEKTPOHHBIX OOOJIOYEK aroMa: MPUHIMI HauMEHbIIeH
sHepruu, npuHuum [laynu, npasuino XyHna.

Ilepuonnueckas cucrema .M. Menneneesa. Ilepuoasl, rpynist.

Pannycel, n3menenue no neproaam U rpymnmam.

IToTenuuman MOHU3ALUH, €70 U3MEHEHHE 110 NIEPUOAAM U IPYIIIIAM.

CpOoACTBO K 3JIEKTPOHY, €r0 U3MEHEHHE 10 IEPUOJIAM U TPyIIIaM.
DNEKTPOOTPULIATENBHOCTD, €€ U3MEHEHHE T10 IIEPUOIaM U TPYIIIIaM.

MeTto/ BalleHTHBIX CBsi3ei. MexaHnu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBS3H.

CBolicTBa KOBaJIEHTHOM CBSI3U: HACBIIAEMOCTD, HAIIPABICHHOCTD.

[TonstpHOCTH CBSI3M.

Teopuss rubpuanzanuu. Kakue yclioBHs ONpenensioT BO3MOXHOCTh THOpUAM3ALUN
ATOMHBIX OpOUTANICH?

YeM ormpenensercsi TeOMeTpusi MOJIEKYJIbl B TEOPUH THOpHIU3aK?

Pacnipenenute mnpenioxkenneie coemuHeHHs: Na,SO;, Ba(OH),, K.,S, KAI(SO.),,
AIOH(NOs),, KHSO,, H,SO;, SbOCl mo xkmaccaM: KHCIOTbI, OCHOBaHHS, COJIM.
[IpuBeauTe Ha3BaHUS BCEX BEIIECTB.

W3 mnpemiokeHHOro TMEepedyHsl BBIIUIIUTE (OPMYJIbI KHUCIOTHBIX, aM(OTEpPHBIX U
oCcHOBHBIX OkcHIoB: Si0,, CrOs;, SO,, NO, BeO, CaO, CuO, B,Os;, MnO, Li,O, MgO,
Kzo, BaO,NaZO, CI'203, NzO, FCzO3, FCO, ZnO, CO, COz

VYkaxute GopMylly OKCHJAA, MPH PACTBOPEHHUU KOTOPOTO B BOJE oOpa3yeTcs KHUCIIOTa
obmieit popmynsr HI0;: N,Os, SO,, N,Os, CO..

Vkaxute (QopMysabl KHUCIOT, KOTOPbIE HENb3s MOJYYUTh PACTBOPEHHUEM OKCHJIOB
COOTBETCTBYIOIUX 37eMeHTOB B Boje: H,S105;, CH;COOH, H,SOs, H3PO..

CocTaBUTh ypaBHEHHMS pEaKIM B3aUMOACHCTBUSA CEPHOM KHUCJIOTBI C OKCHAAMH
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CIIEYIOIIUX METaJuIoB: Oapwus, sxene3a (I1I), Mmeau, nuHKa, TUTHS U MarHus.

56. KakuM mMeTaimioM MOKHO BOCCTaHOBHUTH Meb U3 pactBopa cyibdara meau (II): Fe, Na,

Pt, Ag.

57. Ocy1ecTBUTh NPEBPALLCHHUS:
a) AI d A1203 — AICI3 d AI(OH)3 — AIzO3
6) P— PzO5 —> H3PO4 —> Na3 PO4

58.

Paccunraiite Maccy okcuaa altOMUHHUS MOJYYEHHOTO NP B3aUMOJICUCTBUU aTIOMHUHUS
Maccoit 135 r ¢ kucmopogom o6semom 112 1.

59. Kakast conp oOpa3zyeTcst npu B3aUMOACUCTBUHM | MOJIb TMAPOKCHAA KaJbIUS U 2 MOJb

CEpPHOM KHUCIOTHI?

60. Hanmumure YpaBHCHHUA peaKuHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYHICCTBUTDH CIICAYIOIINC

MIpEeBpaLCHHUS:

Fe — F6‘203 — Fez(SO4)3 — FC(OH)3 — FCOH(NO3)2 — FG(NO3)3

61.

ITocnemoBaTenbHO B CXEME:

amM(OTepHBIN OKCHJ — aM(pOTEPHBII IMIPOKCUI — COJb, PACIOJIAraloTCs:
1) BaO, Ba(OH),, BaCl; 3) Ca0O, Ca(OH),, CaSOy;
2) BGO, BC(OH)z, BG(NO3)2; 4) SOz stO?,, Nast3_

62.

Hammcats YPaBHCHUA U HA3BATh COJIb — IIPOAYKT BSaHMOHeﬁCTBHﬂI

a) CrO u Cr,0; ¢ pactBopamu H>SO4 1 NaOH;
0) Cu(OH), ¢ HemoctaTkoMm 1 n306ITKOM HNO5.

63.

a) Al — AICl, —> AI(OH)3\
Al

OcymiecTBUTE HEMOYKY MPEBPAILCHHIHA:
. Na[Al(OH),]

2(504)3

6) Fe — ]]?GCIZ - FC(OH)z - FG(OH)3 - FG(NO3)3

B) Ba

2 3
BaO , Ba(OH)32 —— Ba;(PO,),
P205 H3PO4_} Ba3(PO4)2

r) P

64.

65.

66.
67.

68.

69.

CocTtaBbTe AJIEKTPOHHBIE CXeMBbI cTpoeHus aToMoB [A moarpynmbl. Kakoil U3 3neMeHTOB
SBIIIETCS O0JIee CHIBbHBIM BoccTaHoBUuTeneM? [Touemy?

Uem 00bsACHSAETCS MEHbINAass XUMHUYECKas aKTUBHOCTh JIMTUS TI0 CPABHEHUIO C KAaJTUEM U
HaTpueM?

Hanucate ypaBaeHus B3aumoneiictus ¢ Bogoit K,O u K>O,.

Yem paznuuaercs B3aMMOACHMCTBHE € KHUCIOpoaoM JuTus M Hartpusa? Hanwucars
YpaBHEHUS PEAKIIUM.

Kakyro peakuuio cpenbl mnokassiBatoT pactBopbl coineil: KNO;, K,S, KCH;COO?
Hanucate ypaBHeHUs peakuuid ruiposin3a. Y Ka3aTh TUI THAPOJIN3A.

Hamnucatb ypaBHEeHUs peakiiyii, Py MOMOILK KOTOPBIX MOKHO OCYIIECTBUTD MEPEXO/IbI:

Na —» NaOH — N32CO3 —> NaCH3COO

70.

71

73.

74.

Hanucatp snektpoHHble (POpMYIIBI aTOMOB OEpUILIHS, MAarHUS U IEJIOYHO3EMENbHBIX
MCTAJIJIOB. KaKYIO BAJICHTHOCTDH MOFYT HpOfIBJ’I?[TI) aTOMBbI JOTHX DJJIECMCHTOB B
HEBO30YXKICHHOM cocTOsSHUM? Kak [JOMKHBI MEHSAThCS CBOICTBA THUAPOKCHUIOB
3JIEMEHTOB?

. [loeMy ropsimmii Marauii Heabp3si NOTYIIUTh BooM? Hanurcath ypaBHEHUE peakLUu.
72.

K pactBOpy, comepskaiieMmy coiau Kaiblusi, OCpUIUIAS W Mar"us, J00aBMIM W30BITOK
pacTBopa eakoro HaTpa. Hamucath ypaBHeHHS mpoucxoismmx peakiuil. Kakoe
BEILIECTBO BhITIAJI0 B 0cafok? Kakue HOHBI OCTAIMCh B pacTBOpE?

Kakas conb — Be(NOs), unmu Mg(NOs), npu 0AMHAKOBBIX YCIOBHIX B OOJBIIEH CTEeHH
nozsepraercs ruaponusy? OtBer obocHoBaTh. Hamucarh ypaBHEHHE T'MIpOJM3a STOU
COJIH.

OOBACHUTD, IOYEMY NIPU IPONYCKaHUH TUOKCUAA YIIIEpoJa Yepe3 pacTBOP XJIOPUAA UITU
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75.

76.

77.

HUTpaTa KajblMg OCaJOK KapOoHaTa KanbLus HE BbIMajaer, a npu aevictsun CO, uH
M3BECTKOBYIO BOJIy — BBIIIAJIAET.

B pactBope HaxoasTcs wonbl Ca®” u Ba™. JlelicTBHEM KaKoro peakTuBa MOXKHO OCaJIUTh
u3 pactBopa ob6a nona? Hamucate ypaBHEHUS peakIMid.

JHonucaTte ypaBHeHHs peakuuid. K kakoMy Kilaccy XMMHUYECKUX COEIUHEHHMM ClexyeT
OTHECTH MEePOKCU Oapusi HA OCHOBAHUU 3TUX peaKUuii?

VYpaBHATH peakuy METOJOM OJIyPEaKIIUMA:

a) NazOz + KI + HZSO4 —> Iz + Nast4 + KZSO4;

6) Na,O, + Fe(OH), + H,O —> Fe(OH); + NaOH;

B) NazOz + KMI’IO4 + HzSO4 —> Ml’lSO4 + 02 + KQSO4 + Nast4 + HQO
F) BaOz + FGSO4 + HzSO4 —> BaSO4 + FCz(SO4)3 + Hzo;

Z[) B302 + CI'Q(SO4)3 + NaOH — NaCrO4 + BaSO4 + HZO

78.

79.

80.

Hanucats snexTpoHHble (HOpMYNBI aTOMOB allOMUHHUA, TepMmaHus, (opdopa, ceneHa,
nona.

3a cueT mepeKkphIBaHUs KaKux opOuTanei oopasyercs cBs3b B Mosiekyse BCI3? Kakora
MIPOCTPAHCTBEHHAS KOH(QUTYPAIIHSI 3TOW MOJICKYIIbI?

Hanucats ypaBHeHUs peaklinii B3aUMOACHCTBUS aTIOMUHUS:

a) ¢ pa30aBJICHHBIMU CEPHOM U a30THOM KHCIIOTaMU;
0) C KOHIICHTPUPOBAHHBIMU CEPHOW M a30THON KUCIIOTAMU;
B) C BOJHBIM PacTBOPOM €IKOTO HATpa.

81.

82.

&3.

84.

85.

86.

87.

88.

9.

90.

91.

[Touemy amoMHHMII pacTBOpsieTCS B BOAHOM pacTBope KapOoHaTta Hatpus? Hammcatb
YpaBHEHUE PEAKLIUH.

[Ipu neiictBumM W30BITKAa THAPOKCHAA Kajdus U THUAPOKCHIA aMMOHHUS Ha pPAacTBOP
Al (SO4); BEIIABIIHIA BHAYANIE OCAJOK COXPAHSETCS TOJIBKO B OJTHOM CiTydae. YKa3arh, B
KakoM UMeHHO. HanucaTe ypaBHeHHS peakiuil.

OOBsicHUTH 0Opa3oBaHUe TPOIHOMH cBsi3u B Mosiekyiie CO.

Mounekyiibl Kakoro BEUIECTBA M KAKHME MOHBI HAXOAATCS B BOJHOM PacTBOpPE AMOKCUAA
yraepoaa? HamumcaTe cxeMy paBHOBecusi B pacTBope. Kak M3MEHUTBHCS KOHIEHTpAIUs
CO; npu 106aBJICHUH B pacTBOP IIECTOYH?

bonbuie nnu menpiie 7 3HaueHue pH B pacTBope KapOOHATOB ILIENOYHBIX METAJUIOB?
OTtBeT 000CHOBATH.

JelCTBHEM KaKOTO PEaKTHBA MOYKHO OJHOBPEMEHHO 0OHapy ) uTh HoHbl CO3*” 1 SiOs™ B
pacTBope, cofeprKalieM KapOoHaT U CUIIMKAT HATpuUsi?

Hanwucate ypaBHEeHUS peakiivii, YKa3bIBaIOIIMX Ha aM(OTepHbIe CBOMCTBA T'MIPOKCHAA
onoBa (II) u ruapokcuna repmanus (II).

VY4uThIBas OTHOCUTEIBHYIO 3JEKTPOOTPUIATEIBHOCTh aTOMOB (PTOpa, XJIopa, HATPHUS U
a30Ta, yKa3aTb CMEIIECHHE JJEKTPOHHBIX AP M COOTBETCTBEHHO CTENEHb OKHCIICHHS
kaxaoro snmemMeHta B Monekynax NF;, NClL, NasN. Kak OyayT uaté peaxiuu
B3aUMOJICVCTBUS yKa3aHHBIX HUTPUAOB ¢ BOJoW? HanucaTte ypaBHEeHMs .

JlecTBUEM KakMX BEIIECTB Ha a30T, COJIb aMMOHHs, Aa30THYIO KHUCIIOTY, HUTPHJI
ATIOMUHUA MOYKHO MOJYy4YUTh aMMHak? Hanucath ypaBHEHUs peaknid.

Hanucate ypaBHEHHMS peakuMii TEPMHUYECKOIO pa3oXKEHWsT HUTPUTA, HUTpaTra H
KapOoHaTa aMMOHHSI.

Hamnucarts ypaBHeHUs peakuyii B3aUMOJCHCTBHUSA:

a) KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI ¢ cepedpoM, ¢ pochopom;
0) paz0aBiieHHON a30THOM KUCIOTHI C ME/IbIO, C MATHUEM.

92.

93.

94.

Hanwmcate ypaBHEHUS! peakiuil TEPMHYECKOTO Pa3NIOKEHHUS HUTPATOB HATPHUS, MEIH U
prytu (I).

B Kkakoil cTermeHW OKHUCIEHHS Cepa MOXXET OBITh TOJNBKO OKHCIUTEIEM, TOJBKO
BOCCTaHOBUTENIEM. HammcaTh COOTBETCTBYIOIIME 3JIEKTpOHHBIE (opmyinbl. B kakoi
CTETICHN OKMCIICHUS cepa MOKET OBITh OKHCIIMTEIEM U BOCCTAHOBUTEIEM?

Kak u3MeHsIoTcs MOTeHInal MOHU3AIMK U CPOJCTBO K AIIEKTPOHY B paxy S — Se — Te —
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Po? Yem 310 00BsicHSCTCA?

95. 3a cueT KaKuX MEKTPOHHBIX OPOUTAICH OCYIIECTBISIETCS CBsA3h B Moyiekysie H,S?

96. Hanmcate ypaBHEHHE CTYIIEHYATOH IUCCOLMAIIMU CEPOBOJOPOIHOM KUCIOThI. Kak OymyT
cMmerniathbes pasHoBecus ripu npudasiennn HCI, Pb(NOs),, menoun?

97. Kakue BemecTBa OyayT NMOJIy4aTbes MpH B3auMojeiicTBun FeS ¢ consHON KHCIOTON U C
KOHIICHTPUPOBAaHHOM a30THOW KUCJIOTON? HanucaTte ypaBHEeHMS.

98. U306pa3uth rpaduydeckyro GopMmyiy THOCYIb(aTa HATPHs, YKa3aTh CTENICHb OKUCICHHS
Cepbl B 3TOM COEIMHEHHUHU.

99. Kak u3MeHsieTcs HEprusi HOHU3ALUU U CPOJCTBO K eKTpoHy B psay Cl — Br — I — At.
Yem 310 00BsACHSAETCA?

100. Kak n3mensiercst mpoyHocTh xumuueckoi cBszu B psay HF — HC1 — HBr — HI?
Yem 5310 00BsAcHsAeTcs? Kakoii W3 TanoreHUIOB SBISIETCS HanMOOJee CHIBHBIM
BocctaHoBuTeseM? Kakoii — Hanbosnee cnadbim?

101. Kakue opburanu aToMOB XJ10pa U M0Jia UCIIOJIb3YIOTCS MPU 00pa30BaHUU CBSI3U B
monekyinax Cl,O; u [,0s?

102. Hanucats popmyssl OKCHIOB XJIOpa B CTETIEHU OKHCIeHus xjiopa +1, +3, +5, +7
U COOTBETCTBYIOIMX UM KHUCIJIOT. J[aTh Ha3BaHUs KUCJIOT M yKa3aTbh, KAK U3MEHSAETCS UX
CUIIA.

103. VYka3arh paznuuusi B CTPOEHUMM aTOMOB TUTaHa W repmanus. Kak ato Biuser Ha
XapakTep UX OKCHIOB U THIPOKCUIOB?

104. Kakoii U3 1ByX TUIPOKCUIOB MposiBisieT Ooniee ocHOBHBIE cBolicTBa: Ti(OH), mnm
Zr(OH)4; Ti(OH)4 unmu Ti(OH);?

105. Hanmcate QopMynbl OKCHIOB BaHaaMsg UM YyKazaTh, KaK H3MEHSETCS UX
XUMHUYECKAN XapaKTep MPH MEePeXo/ie OT HU3IIECH CTENEHN OKUCICHHS K BBICIICH.

106. Kakoii u3 okcuoB umeer Oosee KUCHOTHBINA xapaktep: V,Os unu Nb,Os; V,0s
unn As;Os?

107. Hanucate »1eKTpoHHbIE KOH(UTYpaluu aToMOB XpoMa U MonubjaeHa. [lateb
OOBSICHEHHUS.

108. OOBsACHUTH OJIM30CTH ATOMHBIX PAJMyCOB MOJIMOAEHA U BOJIb(pama U HEKOTOpPOE
UX OTJINYHE OT aTOMHOTO pajinyca XpoMma.

109. Kakue cremneHu OKUCIIEHHMs XapaKTEpHBI JJIi XpoMa, MOJTUOAEHAa U BOJb(pama.
[IpuBecTr npuMepsl COEUHEHUN.

110. HanucaTte ypaBHEHMsI peakuuii, KOTOpbIE XapaKTEPHU3YIOT KHCIOTHO-OCHOBHBIE
cBoiicTtBa okcuoB Cr,0;, CrOs;, MoO;, WO5/

I11. Hanmcate ypaBHeHHMs peakuuii B3auMoAeHcTBUS rujpokcuaa xpoma (III) c
PacTBOPOM CEPHON KUCIIOTHI, C PACTBOPOM €IKOTO KaJlus.

112. Hanmcate opMynbl BO3MOXKHBIX OKCHAOB MapraHila M COOTBETCTBYIOIIUX HM
THJIPOKCHUIOB. YKa3aTh UX CBOMCTBA: KUCIOTHBIE, OCHOBHBIE, aM(OTEpHbIE.

113. Hanucats anextponnsie popmynst Mn(1V), Mn(VII), Re(I1l), Re(VII). Kakoit u3
aTOMOB B YKa3aHHOW CTENEHU OKHUCIICHUS SIBIISETCS HamOojee COJbHBIM OKHCIUTEeneM?
Kakoii Hanbonee CHIIBHBIM BOCCTAaHOBUTENIEM?

114. B kakux kuciorax pactsopsiercss Mapranen. Hanvcars ypaBHEHHsI peakiuil.

115. Kakoii u3 wnonoB — Fe®', Co* mmm Ni** - o6magaer Oosee CHIbHBIMH
BOCCTaHOBUTEIIbHBIMU CBOMCTBaAMU?

116. Hanucatb ypaBHEeHUs peakiii B3aUMOJEHCTBUS KeJe3a C:

117. a) pa30aBJICHHON W KOHIIEHTPUPOBAHHOM XJIOPOBOIOPOTHOMN KUCIOTOM;

118. 0) paz0aBiieHHON M KOHIICHTPHUPOBAHHOM CEPHON KHUCIOTOH;

119. B) pa30aBiIeHHOMN a30THOM KUCIIOTOM.

120. Hamucate snektpoHHbIe (QOpMysBl aTOMOB IMHKAa W Kagmus. Kakoit u3 »Tmx
AJIEMEHTOB 001a/1aeT 6oJiee BRIPAKCHHBIMA METAJITMYECKUMU CBOMCTBAMHU?

121. Hamnucatb ypaBHEHUs peakiMii pacTBOPEHUS IUHKA B KUCIOTAX:

122. a) XJIOPOBOJOPOTHOM;
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123. 0) pa30aBieHHON U KOHIIECHTPUPOBAHHOM CEPHOIL;

124. B) pa30aBIE€HHON U KOHIIECHTPUPOBAHHOM a30THOI;

125. ') B IIEJIOYH.

126. Kaxoii u3 oxcunoB Zn(OH), wiu Cd(OH), nomxkeH mposBisATh 60jee OCHOBHBIE

cBoiictBa? [louemy?

127. Hammcate ypaBHEHMS peakiMu pacTBOPEHUS PTYTH B KOHLEHTPUPOBAHHOU

a30THOH KHUCIIOTE: B I/I36BITKC, B HCJOCTATKCE.

128. Ykaxxute NoJIoKeHHEe Meau U cepedpa B MEPUOIUYECKON CHCTEME DJIIEMEHTOB U

HaMMIIUTE 3JIEKTPOHHBIE (POpMYIbI MX aTOMOB. [loyeMy BOcCTaHOBUTENIbHBIE CBOICTBA
Meu U cepedpa BbIpakeHBI ci1adee, 4eM Yy MIETOYHbIX METAIUIOB?

129. HanucaTe ypaBHeHMsI peakiuii B3aUMOAEUCTBUS MEU C KUCIOTAMH:
a) pa3z0aBJIEHHOI XJIOPOBOJOPOIHOIM;
0) pa3baBIIEHHO a30THOI;
B) KOHIICHTPUPOBAHHOM a30THOI;
I) pa30aBJIEHHON CEPHON;
Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1.
2.

(98]

10.

1.

12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

Hucno HEUTPOHOB COBIIAIAET C YHCIOM IPOTOHOB B SIAPE U30TOMA! f;Mg, ﬁNa, ng , %Al .
BbluMcnuTh KONMYECTBO BELIECTBA M KOJIMYECTBO MOJIEKYyJN, coaepxaiueecs B 100 r
okcua cepsl (VI). Onpenenuts Maccy oHOM Mosekysbl SOs.

Boruucnuts sxkBuBanenT CO, B peakuusix oopazosanus ¢ NaOH a) NaHCOs; 6) Na,CO:s.
[Ipu coenunenun 1,5 r Hatpus ¢ u30bITKOM xyiopa oOpazoBasiochk 3,81 r NaCl. Haiitu
SKBUBAJIEHTHYIO MAacCy HaTpusi M €ro dKBUBAJIEHT, €CIM U3BECTHO, YTO DKBUBAJICHTHAs
Macca xjiopa paBHa 35, 45 r/mMorb.

ITpu Temneparype 273 K u paBnenun 101,3 xIla ra3 3anumaer oobem 250 mu. Kakoii
o0beM 3aiitmeT ra3 npu 96 klla u Toii e Temmneparype?

1 ™ rasa maxommrcs npu 0°C. Ilpu kakoil Temmeparype 0oObEM Ta3a yIBOMTCS, €CIIH
JIaBJICHWE OCTAHETCSI HEU3MEHHBIM?

Han 40 M raza pu 7°C u 96 xIla. [Ipu kakoMm naBneHun 00beM raza qocturHet 60 i,
eciu Temrneparypa Bospactet 10 17°C.

CKOJIbKO TpaMMOB KaJIbLUsl BCTYIIWJIO B PEAKIIMIO C BOJIOH, €CJI 00bEM BBIJEIHUBILETOCS
Bogopoaa npu 25°C u 99,3 klla paen 480 mn?

Coenunenne copepxutr 24,26 % yrnepoma, 71,62 % xnopa u 4,12% Bonmopoaa.
[TnotHOCTB MO Bomopoy 49,1. Haiitu nctuaHyto GpopMyIry COeTMHEHHS.

Coenunenue cepsl ¢ propoM coaepxkut 62,8 % cepol u 37,2 % dropa. Macca 118 M
JAHHOTO coelMHEeHMs B ¢opme raza, usmepensoro npu 7°C u 98,64 klla pasna 0,51 r.
KakoBa nctunHas popmysia coeIMHEHHUS.

[Ipouecc, mnpoTekalmUii NpU TMOCTOSHHOM 3HAUEHUM TEMIIEpATypbl B CHUCTEME,
Ha3bIBAETCS: U30TEPMUYECKUM, H300apUUECKUM, aJHa0aTHUECKUM, H30XOPUUYECKHUM.
Berunciuts AH® peakumm:

B,O; +3Mg =2B + 3MgO

Bbuucnute Temnoty mnepexona rpadura B aiMa3, €ClIM W3BECTHO, 4YTO TeIjoTa
obpazoBanust CO, u3 rpaputa AH%i(CO, () = — 94,05 kkan/monb, a U3 anmasa
AH®95(CO3 (am)) = — 94,50 KKaJI/MOJIB.

Breruncnuts m3menenne saTponun nepexoaa H,O (kp) B H.O () u H,O (x) B H,O (7).
Pe3ynbTaTel nosicuure.

BrruncnuTe U3MEHEHHE SHTPOINY B pEaKLIUU:

C,H4 +30,=2C0; + 2H,0 (1)

Beruncnute m3menenue sHepruu ['n66ca npu 25 u 1000°C amns peakmum:

C(rpadur) + H,O (1) = Ho(r) + CO(1),

ecia AHCo5(p) = 131,3 xJIk, AS®0s(p) = 133,6 /K.

Kakoil (akrop — SHTaIBNUUHBIA MM SHTPONUIHBIN — ONpeaesseT BO3MOKHOCTh TOM
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peakuuu?
22. CKOJBKO TEIIOThl MOTpedyeTcs Al MoJydeHus 275 T MapraHiia corjlacHO YpaBHEHHIO
MnOx(t) + 2C(1) = Mn(1) + 2CO((r); AH%9%(p) = 293 k/[k? CkoabKO IpH 3TOM
BBIIETIUTHCS IUTPOB okcuaa yraepoaa (1) (u.y.)?
23. Beruucnute 3HaueHUs AH 93, AS®08 1 AG®298 11 peakuuu:
24. NH4Cl(x) = NH;(r) + HCI(1)
25. Kak BiuseT TemrnepaTypa Ha HallpaBJICHUE pacCMaTpUBAEMOro mnporecca?
26. Ucxons u3 3HaueHUM AG°s,f UICXOIHBIX BEIIECTB M MPOAYKTOB PEAKIIMH, BBHIYUCIUTE
AG®9g CIEAYIOMNX PEAKIIIA:
27. MgO(k) + CO,(r) = MgCO;(x)
28. BaO(x) + COx(r) = BaCOs(k)
29. CaO(x) + CO,(T) = CaCOs(k)
30. SrO(x) + CO,(1) = SrCO;(k)
31. Kak m3mensitorest B psiny MgO — CaO — SrO — BaO KuCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB, M KakK 3TO coryiacyercs co 3HadeHneM AG° oOpa3oBaHHs paccMaTpUBAEMBbIX
KapOOHATOB U3 OKCHIOB?
32. BplUHCINTE OCMOTHYECKOE JAaBICHHE pacTBOpa, coAep:kaimiero 27 r rioko3sl B S00 mu
pactBopa npu 297 K.
33. laBnenune mapa Boasl npu 20°C cocrtapisier 2338 Ila. Ber4uciuth CKOIBKO IpaMMOB
caxapa cieayeT pacTBOpuTh B 720 T BOJBI IJsl MOJNYyYEHHUS pacTBOpa, JaBlieHHE Mapa
kotoporo Ha 18,7 Ila MeHbmie naBneHuss napa BOAbI? BBIYMCINTH MPOLIEHTHOE
coJiep>KaHue caxapa B pacTBOpeE.
34. B 10 mn Boael BHeciu 0,2 r 6enka nuroxpoma C, MoJiipHasi Macca KOTOPOTO COCTaBISIET
12400 r/moub. HaiiTn moHM»)XeHne TeMIiepaTypbl 3aMep3aHusl IOJTYYSHHOTO PacTBOPA.
35. Ilpu pactBopenuu 0,2 r nuroxpoma C B Boje oOuuit o0beM pactBopa goctur 10 il
BbluncnuTh OCMOTHYECKOE JIaBJICHHE IOJYYEHHOTO pPacTBOpa, KOTOpPOE OOHApYKHUTCS
IIpU HAJIUYUM MEMOpaHbI, MPOIMYCKAIOUIEH MOJIEKYJbl BOJbl, HO HE IPOMYyCKaloIeH
MOJIEKYJ LIUTOXPOMA.
36. PactBop caxapa C2H»,0;; okxaspiBaeTr mpu 27°C OCMOTHYECKOE MAABIEHUE, DPABHOE
156 xIIa. IIpuHMMas MJIIOTHOCTH PacTBOPA PAaBHOW €IMHMIIEC, BBIUYHCIUTH TEMIIEpATypy
€ro KpUcTaJuIM3aluu.
37.1lpu kakoit Temmeparype OyaeT 3amep3aTb pacTtBop, coaepxkamuii 30 % (mac.)
3THJIOBOTO cIIUpTa?
38. Ecim  pactBopute 25,5r BaCl, B 750r Bombl, TO TOJIY4YUTCS PpacTBOP,
kpuctaummzyromuiics npu — 0,756°C. BplUMCIUTh KaXyIIyHOCSd CTENEHb JUCCOLUAINU
COJIU B pacTBOPE.
39. 3anucaTh MOJNHYIO, KPAaTKyI0 »JJIEKTPOHHBbIE KOHPUTYpalUH, a Takke H300pa3uTh
KPaTKyIo JIEKTPOHHYIO KOH(MUTYpPAIUIO B TpadUuecKOM BHJIE JJIS CIICAYIONIMX aTOMOB U
nonos: K, P, Ti, Mo, Cr**, Se*".
40. DAeKTpoHHAs CTPYKTypa BAJICHTHOTO YHEPreTUYECKOTO YPOBHs aTroMa IUpKoHUs (Zr) B
OCHOBHOM COCTOSTHUM uMeeT Bu: 4d*5s?, 4d?5s°, 4d%5s', 575p.
41. Kondurypanus BaJeHTHBIX JJIEKTPOHOB B aroMaxX JABYX DJJIEMEHTOB BBIPAKACTCS
dhopmynamMu:
a) 3s*3p’ u 3d*4s?
0) 3d*4s? u 4s*4p*

B kakux mepuonax u rpymnmax HaXOJATCS 3TU AJIEMEHTHI? JIOMKHBI JIM OHU OTIMYATHCS
10 CBOMM CBOMCTBaM, UMeSl OJUHAKOBOE YUCJIO BAJIEHTHBIX 3JIEKTPOHOB?

42. IoHU3allMOHHBINA TOTEHIIMA IS KAKOTO U3 JBYX DJIEMEHTOB JIOJDKEH OBITh OOINbIIeH

BEJIMYMHOM, €CIH 3JeKTPOHHAs KOH(PUTYpallKs UX aTOMOB BbIpaykaeTcsi GopMyiaMu:
a) 1s*2s%2p®3s*3p? u 1s*2s2p°3s*3p°
0) 1s*2s*2p°®3s?3p“4s' u 1s?2s72p°3s*3p®3d'%4s!
43. ®opmyna MOJEKYJIbl BEIIECTBA, B KOTOPOM pEATU3yeTCsl TOJIBKO KOBAJEHTHBIN
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noJsisipHbId TUN cBsA3u umeeT Bua: CO, Ca0O, O,, Na,CO;.
44. YcTaHOBUTE COOTBETCTBUE MeEXAy (OpMyJNoH MOJIEKYJIbl WIM HOHA U THUIIOM
ruOpUAM3AINH BaJICHTHBIX OpOUTAIeH IEHTPaTLHOTO aToMa:
BrF; —; NH," —; SFs -
BapuaHTsl 0TBETOB: sp’, sp’, sp°d?, sp, sp’d.
45. Onpenenure TMPOCTPAHCTBEHHYIO KoHurypamuio moiekyn: BeCl,, SnCl,, SiFs, NF;,
PCLs, SFe, CIF;, SOs. YkaxuTe TUI THOPUIU3AIIAHN.
46. Kakyro npocTpaHCTBEHHYIO KOH(PUIypallli0 UMEET HUTPAT-UOH: TIOCKYIO TPEYTOJIbHYIO,
JTUHEHHYI0, TETPadAPUIECKYI0, OKTadAPUIECKYIO.
Kakas u3 monexyn CCl, wmn CHCl; umeeT 60bInii TUIOTBHBI MOMEHT
JucKyccHOHHBbIE NpoUeAypPbl (KPYIJIbIH C€TOJ, JUCKYCCHS, MOJEMHKA, AUCIHYT, 1e0aThbl,
MUHHU-KOH(EePEeHIIUN)
1. DKBUBaJIEHT. 3aKOH YKBUBAJICHTOB.
2. IlpuroroBnenue pactBopoB. CriocoObl BEIPAKEHUS] KOHIIEHTPAIIMI pacTBOPOB.
3. OcHoBHbIE MONOXKeHHUsI MeToAa BaneHTHBIX cBsizel (BC). ['uOpunHble mpeacTtaBieHusl.
Jlenokanu3oBaHHbIE T-CBA3M U MPOLEAYpa HAJIOKEHUS BaJICHTHBIX CXEM
4. OKHUCIUTETHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
Xumnueckoe paBHoBecue. Koncranta xumuueckoro paBHoBecus (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauuid. CmemnieHue paBHoBecuss u mnpuHnun Jle-llatense —
bpayna.
6. T'eomerpus monekyn, metof [ 'wnnecnu.
7. CaoiictBa pacTBOpoB 3JekTposiuToB. KoHcTanTa M creneHb nauccornmanuu. MonHoe
npousBeieHne Bojwl, mkana pH. Pacuer pH pactBopoB kucior u ocHoBanuii. Pacuetr pH
Oy(epHBIX pacTBOPOB.
XuMuyeckas CBsI3b B KOMIUIEKCHBIX COSMHEHUSIX.
9. Ilpencka3zaHue CBOMCTB BEIIECTB HA OCHOBE MEPUOJANYECKOrO 3aKOHA, NPEACTABICHUE O
MeToJIaX cpaBHUTENBbHOTO pacyeta M. X. KapamnerssHua.
10. OcymiecTBiieHre  TMpEeBpalleHUs, TMOJIYyYEeHHE HEOPraHMYEeCKOTO  BElIecTBa U3
MIPEI0KEHHOTO
KonTpoJbHblii padoTa
Kontponbnast pabora Nel
1. Oxcua metamna coaepkut 52,9 mac.% metanna. OnpenenuTs MOJISIPHYIO Maccy SKBUBAJICHTa
MeTaiia u ero 6poMua B 0OMEHHOM peakivu.
2. 11,2 1 (n.y.) 6pomoBoiopoaa pactBopuian B 500 mi Bojbl. HaiiTu KOHLIEHTpalKio pacTBOpa B
mac.%, MOJISIBHOCTh B MOIbHOE oTHOImeHue H,O:HBr.
3. a) OxapakTepu3oBaThb KBAaHTOBBIMH YHCJIAaMHU BCE D3JEKTPOHBI aToMa a30Ta B OCHOBHOM
COCTOSTHMH; 0) HamucaTh JJEKTPOHHBIE (GOPMYIIBI AaTOMOB TeJIypa U MOJUO/IeHa, a TaK)Ke MOHA
Co™.
4. a) B ciemyronmx mapax aTOMOB WJIM MOHOB YKa3aTh Y KaKOW 4YacTHIBI paanyc OoJbIIe:
Be u N, Cr* u Co*, Rb" u Br; 6 ) B cneayrommx mapax KMCIOT U OCHOBaHMI BEIOpaTh GoJee
cuibHYIO KHCI0TYy (ocHoBaHue): H.D0, m H,D04 CsOH um Ba(OH),. OtBeT 000CHOBATSH.
5. OxapakTepusyiiTe BaJICHTHbIE BO3MOXXHOCTH artoma Qocdopa. OOBsICHHTE, TIOYEMY €CTh
Monekyibl PFs u PCls, a Het monekys NFs u NC15?
6. M300pa3uTh cxembl NEpeKpbIBaHUS oOpOuTalell Npu 00pa30BaHUU CBSI3€H B MOJIEKYJE
MYpPaBbUHOM KUCIIOTBI UCXOS U3 THOPHUIHBIX PEICTaBICHUN.
OneHka 3a1aHuii:
No zamanus 1 2 3 4
Orenka, 6aimt 2 2 2 2 1 1 10
Konrponbnas padora Ne2
1. Ha ocHoBe metona ['mmnecnu mpenckasaTs reoMerputo cieayrommx dactui: SnCl,, SbHj,
PC1,". Yka3aTb HOJISPHBIC MOJICKYJIbI.
2. Ha ocHoBe Metosia MO onpenenuTs KpaTHOCTh CBSI3M KUCIOPOI-KUCIOpoA B MojiekyJie O,, a

9]
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TaK)K€ MArHUTHBIE CBOWMCTBA 3TOM MOJIEKYJbl. Kak M3MEHUTCS JUIMHA CBSI3U NIPU NMEPEXOJE OT
MoJieKyJsl Qs K MOJIeKy IsipHOMy HOHY O,"?
3. Paccmotpeth Ha ocHOBe MeTosia BC XUMUUECKYIO CBA3b B KOMIUIEKCHBIX HOHax [Ni(NH;)s]*"
u [Ni(CN)]* ompenemuts: a) THN TUOpUOW3AlMU OpOUTalel ILIEHTPAIbHOrO aToma, O0)
reOMETPHIO KOMIUIEKCa, B) €0 MarHUTHBIE CBOMCTBA.
4. JIns nposeaenuss OBP B kucnoit cpene mpurortosneH 1,2H pactBop Ouxpomara Kamws,
umeromuit mwiotHocth 1,04 /M. OnpenenuTh MOJSPHOCTh M TUTP 3TOTO PacTBOpa, a TaKKe
MOJIbHYIO JIOJTIO COJIM B pacTBOpE.
5. BBIUMCIUTB CPETHIOI SHTAIBIINIO CBSI3U YIIIEPOA-KHCI0poa B Mosekyie CO; 1o ciaeayommm
nauneiM: AH06p.CO,(1) = -393,5 xJ[/MOIb;
1) C(k, rpacdur) = C(1); AH®, = 715,1 x/Ix;
2) Oy(r) = 20(1); AH®% = 498,4 xJIx.
6. [lns nposenenus OBP, B koTOpoit ncnosb3yercss OMXpomar Kajiusi Kak OKHUCIUTEIb B KUCION
cpene, npurotosieH 2,40 H pactBop 3toro coenunenus. CKOIbKO TpaMMOB OMXpomaTa KaJlus
HE00XO0IMMO B3STh 11 IpUroToBieHus 600 mi Takoro pactsopa?
OrneHKa 3aTaHU:
Ne 3amanus 1 2 3 4 5
Orenka, 6amn 1,5 1 2 2 2 1,5 10
Konrpomnbnas padora Ne3
1. Tlo cnpaBouHbIM JaHHBIM onpeaeauTs npu 298,15K KoHCTaHTy paBHOBeECHsl Ipoilecca
2N02(F) > N204(F)
2. BpluMCIUTh PaBHOBECHYIO KOHLEHTpanuio N,O(T), ecin ucxonHas KoHueHTpauus NO,
cocTaBisia 3 MOJIB/JI, @ ICX0IHasl KoHTIeHTparust N,O, Oblia paBHA HYITIO.
3. B 2 1 BoxbI pactBopuiu 5,0 11 (H.y.) OpoMOBOIOPO/Ia ¥ TIOJIYYHIIA PACTBOP € MIIOTHOCTHIO 1,01
r/mut. Beraucnuts pH 3T0OTO pactBopa.
4. Haiitu xoHnenTpauuto u pH pactBopa yKCyCHON KHUCIIOTBI, MMEIOLIETO CTENEeHb JUCCOLMALUU
12%. Kmuce. CH;COOH = 2¢10°. Ckombko mun 70 macc.% pacTBOpa YKCYCHOM KHMCIIOTHI
(rutotHOCTH 1,07 T/MIT) HEOOXOUMO JIJIsT TPUTOTOBJICHUS 2,0 J1 MepBOHAYAIBHOTO pacTBOpa?
5. Ilo cnpaBOYHBIM JaHHBIM ONpeNeIuTh NMpU 298,15 KOHCTaHTY AMCCOLMALMN CHHUIIBHOU
KHCJIOTBI B BOJJHOM PacTBOpE.
6. Hammcartp ypaBHEHHS OKHCJIEHMSI KaJblUs KOHILIEHTPUPOBAHHBIM PpPacTBOPOM a30THOM
KHCJIOTBI, OKUCJIEHUS AJIFOMUHMS Pa30aBIeHHBIM PACTBOPOM a30THOM KMCIIOTHI.
OneHka 3a1aHuii:
No zamanus 1 2 3 4
Ornenka, 6aj 1,5 1,5 2 2 1,5 1,5 10
Konrponsnas padora Ned
1. Hanmcats ypaBHEHHMsI peakuil, HO3BOJISIFOIIUX OCYIIECTBUTh PEBPALLCHHUS:
Na2B4O7—> H3BO3—> B203—> BC13—> H3BO3.
2. HanucaTes ypaBHEHHMsI peaKIuil:
KO3 + KMHO4 + HzSO4 — CsH + Hzo —
A1C13+KQSO3+H20—> SI+HF+HNO3—>
3. bopoBomopoabl (6opaHbl): HOJIy4YEHHE, CTPOCHHE MOJEKYJ, XHUMHYECKHE CBOMcTBa Ha
npuMepe aubopasa.
4. Ckonpko rpamMmoB RbBr cnemyer nmo6aBute k 3 1 0,15 M pactBopa HuUTpaTa
nnammuHcepeodpa(l), conepikaiiero n30bITOUHBIN aMMHaK B KOJMYecTBE | MOJB/Ji, JUIs Hadajia
BbINaeHus Opomuaa cepebpa? KoHcTanTa ycTOMYMBOCTH KOMILIEKCHOTO HOHA paBHa 1,8 <107, a
NPOM3BEEHNE PACTBOPUMOCTH OpoMusa cepebpa — 11074,
5. Hanncate ypaBHEHHs peaklMi, JEXKAIUX B OCHOBE MPOMBIIIEHHOTO NOJYyYEHUS aTlOMUHUS,
MarHusi 4 COJibl.
6. OcOOEHHOCTH XUMHH JIUTHUSI.
OrneHKa 3aTaHU:

| No sazanust |1 |2 | 3 | 4 | 5 | 6 x|
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| Ouenka, Gamn | 2 |2 |2 |2 |2 | 2 12 ]

Kontponbnas padota Ne5
1. HanmucaTh ypaBHEHMsI peakluii, HO3BOJSIOUMX OCYLIECTBUTH npeBpaieHus: H,SeOs—Se— ...
—>ste—>8602.
2. HamucaTth ypaBHEHUS peaKLIUii:
Pb + HNOg(pa36)—> PH3 + KzCI‘zO7 + HzSO4—>
NH4NO3-t—> SnO + KOH + H20—>
3. Cynbhuasl CypbMbl, MbIIIbsIKA U BUCMYTa: MOJIYy4YEHHE, B3aWMOJCWCTBHE C PACTBOPAMHU
Cynb(UIO0B U MIETOUEH.
4. Bpruuciute pH 4,00 mac.% pacrBopa NaHSOs (mmornocts 1,03 r/mm). Koncranta
JUCCOIIMAIIUU CEPHOM KHUCIIOTHI 110 BTOpoi cTtyneHu pasHa 0,01.
5. Hamucare ypaBHEHMsS peaklMil, OTPa)KaOIIUX XHMHU3M IMPOLECCOB 3apsAKd M pa3psIKd
CBUHIIOBOI'O aKKYMYJISITOPA.
6. Hanucarp ypaBHEHMs] peaklUMil B3aMMOJEWUCTBHUS OJOBAa M CBUHIA C KOHLEHTPUPOBAHHBIM
pacTBOpPOM a30THOM KHCIOTHI, 0J0Ba — C M30BITKOM pa3baBinenHoro pacrsopa KOH u mpum
crutaBienuu ¢ KOH.
Onenka 3a1aHuii:
Ne 3amanus 1 2 3 4 5 6
Orenka, 6aymn 2 2 2 2 2 2 12
Konrponsnas padora Ne6
1. Hanmcats ypaBHEHHMsI peakuil, HO3BOJIIFOLIIUX OCYIIECTBUTh IIPEBPALLECHHUS:
Au— H[AuCl4]— Au— AuCl;— K[Au(OH)4].
2. HanucaTs ypaBHEHHMsI peaKkIUil:
CI'SO4 + H20—> Fe + Oz + H20—>
KMHO4 + KNOz + HzO-’ NlClz + KCN(I/I36)—>
3. TlomydeHue xyopucToro Xxpomuiaa u Ouxpomata Kamus u3 coenuHeHuit xpoma (III).
OxucnuTenpHble CBOMCTBA OMXpoMaTa Kalusl.
4. Haittu pH u cremenp rumponm3a 0,1M pactBopa Qopmmara kamus, €cid KOHCTaHTa
JTMCCOLUMAIIMY MyPaBbUHOM KHCIIOTHI paBHA 2 10,
5. Hamucarp ypaBHEHHs peakIMii pacTBOPEHMs 30JI0Ta B CEJIEHOBOM KHCIIOTE, cepedpa — B
KOHIEHTPHUPOBAHHOM U pa30aBICHHOM PAacTBOPAX a30THOM KUCIIOTHI.
6. Hanucarps ypaBHEHMs peakuuil, JEKalUX B OCHOBE IIPOMBIIUIEHHOTO IIOJYYEHUs] Maprasia,
NepMaHraHaTa KaJlus U peHusl.
O1eHka 3aaHuii:
Ne 3amanus 1 2 3 4 5 6 X
Ornenka, 6aimn 2 2 2 2 2 2 12
Munu-tecr

1) YcraHoBuTE COOTBETCTBUE MEXKY UCXOJHBIMH BEIIECTBAMU U MPOJYKTAMU pPEaKLIUM

HcxonHble BenecTna IIponykrsl peakuuu
A. Na,O u H,O 1. NaOH
b.Nau HzO 2. Na2804 nu Hzo
B. NaOH u H>SOu4(p-p) 3. NaOH u H;
4, Na2$O4 u Hz
5. NaHSO,
6. Na2803 nu Hzo
Otser:
A b B
1 3 2

2) YcTaHOBHUTE COOTBETCTBHE MEXIY CXEMOW peakuuu M (opMyJol HeJOCTarolero B Hel
BELIECTBA
Hcxonurie BemmecTBa BemectBo
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A Ag+HNOspom — AgNO; + H,0 + ... 1 NO,

b Ca+ HNO3(p336,) — C&(NO})Z + HzO + ... 2 NO
B Cu+HNOspus — Cu(NOs), + H:O + ... 3 N20s
4 NH4NO;
OtBeT:
A b B
1 4 2

3) YkaxxuTte BEIecTBO, KOTOPOE B JaOOPATOPUU MOKET OBITh UCIIOJIB30BAHO KAaK OKHCIUTEIh
1. mepmaHraHat Kanus

2. cepoBOAOPOA

3. cynbdun HaTpHs

4. XJ0pua HATPHS

Otser 1

4) VxkaxuTe BEIIECTBO, KOTOpPOE€ B JabopaTOpud MOXKET OBITh MCIOJb30BAaHO Kak
BOCCTAHOBUTEIIb

1. muxpomar HaTpus

2. HOOU[ KalIusg

3. cepHas KHUCIIOTa

4. ¢propun HaTpUs

Otser: 2

5) BeiGepute 1Ba BeleCTBa, KOTOPbIE HE MPOSBISIOT BOCCTAHOBHUTEIbHbBIE CBOMCTBA B BOJIHBIX
pacTBopax

1) nepokcu Bogopoza

2) HUTPUT HATPUS

3) HUTpAT Kaaus

4) cynbdut xamus

5) cynbdun kanus

6) cynbdat Kamus

Otser 36

6) BriOepuTe nBa BemecTBa, KOTOPhIE OTHOCAT K THITMYHBIM OKUCIIATESIM
1) mepmaHraHat Kanus

2) cynwdar xenesa (11)

3) rugpoKcHU HATpUs

4) a30THasI KUCJIOTA

5) consHas KucioTa

Otser 14

7) Y3 npencTaBieHHBIX COCTUHEHNI BIOEPUTE CUIIBHOE OCHOBAHUE

1). Ca(OH)

2). Fe(OH),

3) HzTe

4). HBrO

Otser 1

8) M3 npencTaBieHHbIX COETUHEHUH BBIOEPUTE CHIIBHYIO KHCIIOTY

1. H.Te

2. HBrO

3. HCIO,

4. NaOH

Ortser 3

9) BriGepuTte 1Ba BelecTBa, KOTOPbIE OTHOCAT K TUIIMYHBIM OKUCIIUTENSAM
1) nuxpomar Kaaus
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2) cynabdar uHKa

3) TUAPOKCHT HATPUS

4) a30THas KUCIIOTA

5) ru1aBUKOBast KUCIIOTa

Ortser 14

10) Beibepute nBa BemecTBa, KOTOPHIE OTHOCIT K TUITUYHBIM BOCCTAHOBUTEIISIM

1) nogua Kanus

2) cepoBOIOPOT

3) ruapoxcun 6apus

4) cepHas KHCJIOTa

5) XJOpHas KUCIOTa

Otser 12

11) Hanummure ¢opMyssl 4eThIpeX KHCIOPOACOAEPKAIIMX KUCIOT XJI0pa, MPUBEINTE HA3BaHUS
TUX COECTUHEHUHN

HCIO — xnopHoBatucras kucnora, HCIO, — xnopucras kuciora, HCIO; — xmnopHoBaras
kuciota, HCIO4 — xnopHast kucioTa

12) Hanummre (opMyiiel HATPUEBBIX COJIEH YeThIpeX KHCIOPOJCOACPXKAIIMX KHCIOT XJIOpa,
MIPUBEANTE HA3BAHUS ITUX COECTUHEHUH.

NaClO — runoxnoput Hatpusi, NaClO, — xnopucras kuciora, NaClO; — xjopHoBaTtas KHCIOTa,
NaClO4 — xy1opHas KucaoTa

13) Hamumure dpopmysl KUcioTsl pocdopa B cTeneHn oKucieHus +1 1 ee cpeqHell HaTpueBoi
conn. Ha3zoBuTte nanHrle coeTUHEHHUS.

H;PO, — docdopuoBatucras kucnora, NaH,PO, — runodpochut Harpus.

14) Hanumure dopmybl KUCIOTHI (hocopa B CTENIEHU OKUCIEHUS +3 U ee cpeHel HaTpueBOu
conu. Ha3oBuTte naHHbIe COEUHEHMUS.

H;POs — dochopuctas kucnora, Na,HPO; — runodocput Harpus.

15) Hamumure dopmynsl Tpex kuciot ¢ocdopa B creneHu okucieHus +5. HazoBure naHHbIe
COETUHEHMUSI.

HPO; — metadocdopnas kucnora, H;PO,4 — oprodpocdopnas kucnora, HyP,O; — nupodochopras
KHCIIOTa

16) PaccuunTaiite maccy kapOoHara HaTpus, HeoOXxonumyro s npurotosieHus 500 mun 14%
pacTBopa (IWIOTHOCTH pacTBOpa 1,14631/cM’).

m(Na,CO3) =500 * 1,1463 * 0,14 = 80,24 r

17) PaccumraiiTe Maccy XJopujaa Kalbllds, KOTOpPBIA comepxutrcss B 20 MI pacTtBopa C
KOHIIeHTpauuei 1,5 Monb/m.

m(CaClL,)=1,5*0,02* 111 =333

18) Paccuuraiite maccy xinopuga Oapusi, KoTopwlidi comepxurcs B 300 mi pactBopa c
koHUeHTpauuei 0,1 Moib/1.

m(BaCl,) =0,1 *0,3 * 208 =6,24 1

19) Paccumraiite maccy cynbdara HaTpus, HeoOXomumyto s npurotoBienus 0,15 m 12%
pacTtBopa (III0THOCTH pacTBopa 1,1244r/cm?).

m(Na,SO,) =150 * 1,1244 * 0,12 =20,24 r

20) Heo6xonumo npurotoBuTh 500 M1 pacTBOpa ruIpoKcuaa HaTpus ¢ KoHueHnTpaueit 0,01 H.
Paccuuraiite Mmaccy ruipokcuia HaTpus, KOTOPYIO HEOOXOIUMO B3ATh.

m (NaOH) =0,5*0.01 *40=0,2r

21) CocraBbTe  (QopMydy  KOMIUIEKCHOIO  COCAMHEHHS IO  Ha3BaHUIO:  HUTpAT
terpaammuaMenn(1l), TerpakapOoHmnHuKenb(0). YKaKUTE THUII KOMIUIEKCHOTO COEIUHEHUS
(KaTMOHHBIHM, aHHOHHBIN, HEUTPAJIbHBIH).

[Cu(NH3)4](NOs), — xatuonnsiit komruieke, Ni(CO), — HeHTpambHBIA KOMIUIEKC

22) CocraBpte (hopMylly KOMIUIEKCHOTO COCIMHEHHs IO Ha3zBaHHWIo: rekcanuanodeppat(ll)
Kanus, TpuxiopoTpuakBakoOansT(Ill). Ykakute TUIT KOMIUIEKCHOTO COeIMHEHMs (KaTHOHHBIM,
AQHUOHHBIM, HEHTPATBHBIN).
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K4[Fe(CN)s] — anuonnsiit komreke, Co(H,O);Cl; — HelTpanbHbIi KOMILIIEKC

23) Hamummre ypaBHEHHs peakivii, MPOUCXOASIIMX MHpU 100aBIEHUU B pPacTBOp HHUTpaTa
xpoma(Ill) pacTBopa ruapokcuaa Kauus.

Cr(NOs); + 3KOH = Cr(OH); + 3KNO:s

Cr(OH); + 3KOH = K;[Cr(OH)s]

24) Hanumure ypaBHEHHE peakUuil, Mpoucxonsdiell mpu no0aBiIeHUM H30BITKa pacTBopa
[IMaHKU/a KaJus K pacTBopy cynbdara sxeneza(ll).

6KCN + FeSO, = K4[Fe(CN)s] + K,SO4

25) Hamumurte ypaBHEHHE peakiUil, MPOUCXOIAIIed Hpu H00aBlIeHHMM H30BITKa pacTBOpa
amMMmuaka K pactsopy cyibdara meau(Il).

4NH3 + CUSO4 = [CU(NH3)4]SO4

26) 3amana cieayromnas cxema peakiuu

Fe(OH)2 + NaClO3 + H2SO4 — Fe2(S04)3 + NaCl + H20

W3 npennosxkeHHoTO MepeyHs BeiOepuTe BemecTBa X U Y. BemectBo X SBIISICTCS OKUCTUTENIEM B
JAHHOM peakuy, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

2) runpokcun xenesza(ll)
3) cynbdart xenesa(Ill)
4) CepHas KHCIIOTa

5) XJIOpUJ HATpUS
OmerX—-1,Y -2
27) 3amana cieayromnias cxema peakiuu
H3PO3 + KIO3 + X g Y + Iz + KzSO4 + HzO
W3 npenoxkeHHOTO TIepevHs BRIOEpUTE BemecTBa X 1 Y.

1)  PH:
2)  K.SO;
3)  H;PO,
4)  H.SO.
5)  KI

OrBer X—-4,Y-3
28) YcTaHOBHTE COOTBETCTBHE MEXKIY PEArHpYIONIMMH BEIIECTBAMH M MapraHeICoIepKaliM
MPOAYKTOM PEAKIUU:

PEATMPYIOIINE BELECTBA MAPTAHELICOJIEPXK AT
I[MPOAYKT PEAKIIMN
A) Nal + KM1’104 + HQSO4—> 1) MnO
B) K.S+KMnO,+H,0 — 2)  MnSO,
B) KzSO3 + Kle’lO4 + H20—> 3) Ml’lOz
4) Kle’lO4
5)  Mn(OH),
A b B

OTtBeT 2 3 3
29) YcTaHOBUTE COOTBETCTBHE MEXYy pEardpyOIIMMH BEIISCTBAMH W MapraHEeICOoAepKaluM
MPOJIYKTOM PEaKIIUU:

PEATMPYIOIIVE BEILIECTBA MAPT AHEIICOJIEPYKAILINIA
MMPOAYKT PEAKIIMN
A)  KNO, + KMnO, + HCl— 1)  MnCl
B) KNO,+KMnO, + KOH— 2)  MnCl
B) KNOz + KM]’IO4 + H20—> 3) MHOQ
4) Kle’lO4
5)  Mn(OH),

3anummmre B TaOIUIYy BEIOpaHHBIC IIU(PHI MTOJT COOTBETCTBYIOLUIMMH OYKBaMHU.
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OTtBeT: A b B
4

30) ITpu nelicTBum pa30aBICHHONW CEPHOM KUCIOTHI HA MEb

1) nomyuaercs cyiabpaT MEIU U BOJOPO.L

2) BBIICTISICTCS] CEPHUCTBIN Ta3 U 00pasyeTcs cyibdaT MeIu U BoJa

3) peakuus He UJIET

4) obpazyetcs cynb(ar MeI U BBIACISETCS CEPOBOIOPO

Ortser 3

31). Ykaxute coeauHeHue azoTa X, KOTOPOE SIBISETCS KOHEUHBIM IMPOIYKTOM CIEIyIOMIeH
LEMOYKH XUMUYECKUX MPEBPAILCHUN:

KCH Khindy +H,30 £ Kl
o —— 4 — A — 55— X

Bapuanrts! oTBeTa:

1.NO

2.NO;

3. KNO,

4. KNO;

Orser 4

32). YkaxuTte coeJuHEHNE aIIOMUHUS X, KOTOPOE SIBJISIETCS KOHEUHBIM MPOJIYKTOM CIEAYIOMIeH
LEMOYKN XUMUYECKUX MPEBPAILECHNN:

g.1" N HoO o HalOH (sefamox) o
Al CTUTAEIEHHE A > B PACTEOR > X

BapuanTs! oTBera:

1) ALO;

2) NaAlO,

3) Al(OH);

4) Na[Al(OH)4]

OtBeT 4

33) Ilpu meiicTBUM KUCIOpOAA HA TUTUI

1) obpa3yercs mepoKcHI

2) oOpa3yeTcst OKCU

3) obOpa3yercs 030HHT

4) peakius He UJET

OtBeT 2

34) Ilpu neiicTBUM Ha pacTBOp HUTpaTa cepedpa 1ienoueid B 0ca0K BINAIACT
1) ruapokcun

2) oKkcHJI

3) mepokcuj

4) cepebpo

OtBeT 2

35) B KOHIIEHTPUPOBAHHOW a30THON KUCIIOTE PACTBOPSIFOTCS

1) TonbKO Meab

2) TonbKO cepedpo

3) Menb, cepedbpo U 30JI0TO

4) menp u cepedpo

OtBeT 4

36) CocraBbTe ypaBHEHHE pEaKIMH, MPOTEKalollee MpH CIMBAHUM BOJHBIX PACTBOPOB
MIepMaHTaHaTa KIS U CYyIb(UTA KaJTHSL.

2KMI]O4 + 3Kst3 + HzO = 2Mn02 + 3KQSO3 + KOH

37) CocTtaBbTe ypaBHEHHE pEaKlUU, MPOTEKalollee MPH B3aUMOJEHCTBUM ILIMHKA C a30THOU
KHUCIIOTOM, €CIM OJHUM U3 MPOJIyKTOB siBisieTcs okcuA azota (1I).
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3Zn + 8HNO; = 3Zn(NOs), + 2NO + 4H,0

38) CocTaBbpTe ypaBHEHHE peaKklly, IPOTEKaroIlee NMPU CIMBAHUHM BOJHOIO pacTBopa Cysb(ura
HaTpHs C paCTBOPOM JUXPOMATA HATPUS, IOAKUCICHHBIM CEPHON KUCIOTOM.

NazCrzO7 + 3Na2803 + 4stO4 = CI‘z(SO4)3 + 4Na;SO4 + 4H20

39) CocraBbTe ypaBHEHHE peakIuH, MPOTEKAIoIIee MpH B3aUMOACHCTBUU HHKENs C a30THOM
KHCIIOTOM, €CIM OJHUM U3 MPOYKTOB siBisieTcs okcup azora (11).

3Ni + 8HNO; = 3Ni(NOs), + 2NO + 4H,0

40) CocraBbTe ypaBHEHHE pPEaKIMH, MPOTEKAoIlllee MpPHU IMPOIMYyCKaHUU CEpOBOJOPOJAA Yepes
pacTBOp IUXpPOMAaTa HATPUs, IIOJAKUCIICHHBINA CEPHOU KUCIIOTOM.

NazCrzO7 + 3st + 4stO4 = CI‘z(SO4)3 +3S + Nast4 + 7H20

41) CocTaBbTe ypaBHEHHE PEAKIINH, POTEKAIOIIEE IPU CIIMBAaHUHM BOAHOTO PACTBOPA MEPOKCHIA
BOJIOPO/Ia C paCTBOPOM IEpMaHTaHaTa Kajausl, TOAKUCICHHBIM CEPHOM KUCIIOTOM.

2KM1’104 + 5H202 + 3stO4 = 2MHSO4 + 502 + KzSO4 + 8H20

42) CoctaBbTe ypaBHEHHE peaKkIuy, IPOTEKAoIIee P CIMBAHUU BOJIHOTO pacTBOpa MEPOKCHUIA
BOZIOPOZA C paCTBOPOM MOAMAA KaJIMsl, IIOJKUCICHHBIM CEPHOU KMCIIOTOM.

2KI + H,O, + H,SO, =1, + K,SO,4 + 2H,0

43) CocraBbTe ypaBHEHHE peakiiM, MPOTEKarollee NMPU CIUBAHUM BOJAHOTO PAacTBOpAa HUTPUTA
KaJIAsl C paCTBOPOM MOAM/IA KaJIHsl, TIOJKUCICHHBIM CEPHON KHCIIOTOM.

2KI + KNOz + HQSO4 = NO + Iz + KzSO4 + 2H20

44) Paccuunraiite HopMmanbHOCTE 0,25 M pactBopa K2Cr207 u 0,1 M Na2S B peakuuu:
K2Cr207 + Na2S + H2S04 — S+ . ..

Otget: Cy(K,Cr,07) =0,25:1/6 = 1,5 1. Cu(Na,S) = 0,1 :1/2=0,2 n.

45) Paccuuraiite HopmansHOCTh 0,3 M pactBopa KMnO,4 1 0,1 M NaNO; B peakiuu:

KMl’lO4+ NaN02 + HzSO4 —

OtBet: Co(KMnO4) = 0,3:1/5=1,51. C(Na,S)= 0,1:1/2=0,2 n.

46) PacnionoxuTe BellecTBa B opsiaKe Bo3pactanusi pH nx BOJHBIX pacTBOPOB:

1- NaNO3, 2 - Kzs, 3- HzSO4

Otser: 312

47) Pacnionoxute BellecTBa B nopsiake yobiBanust pH UxX BOAHBIX PacTBOPOB:

1 — Na,SO0s3, 2 - KOH, 3- CuSO,

Ortser: 213

48) BribepuTe /1Ba BEIIECTBA, BOJIHBIE PACTBOPHI KOTOPBIX UMEIOT MIEJIOUYHYIO CPEIY

1) KCIO 2) MgSO4 3) Na,SO, 4) K,CO;

Otger 14

49) Beibepute aBa BeleCcTBa, BOAHBIC PACTBOPHI KOTOPBIX HMEIOT HEHTPAIBbHYIO Cpely

1) NaCIO  2)KBr 3)K,SO; 4)Na,COs

Ortser 23

50) HaubopIiee KOTMYEeCTBO TEIJIOTHI BBIICISETCS B MPOIECCe

1) 2C(rpa(pm) + Hz(r) = Csz(r), AH’ = 54,1 KKall

2) Iz(r) + Hz(r) = 2HI(r), AH° = 53,2 K}I)K

3) 2NO(F) + OZ(]") = 2N02(r), AH’ = -1 13,5 Kﬂ)K

4) C2H4(r) + Hz(r) = Csz(r), AH’ = -32,7 KKaJl

Ortser 3

51) DOHranbnus peakuuu BoccTaHOBiIeHUs okcuja xpoma (III) amomuuuem cocrasnser -236
k/x/moinb Cr. TepMOXUMHUECKOE ypaBHEHHE TOM peakiiuu

1) CI'203(K) + 2A1(K) = A1203(K) + ZCI‘(K), AHD =-] 18 KJI)K

2) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH’ =236 KI[)K

3) CI'203(K) + 2A1(K) = A1203(K) + ZCI‘(K), AHD = -472 KJI)K

Ortser 3

52) B pactBope kakoro coenunenust pH 6ombie 77

1) cynbdar maruus

2) XJIOpUJ aMMOHUS
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3) HUTPUT Kanus

4) constHast KHCIIOTa

Ortser 3

53) B pacTtBope kakoro coeauHeHust pH Oonbire 77
1) xmopun nuTus

2) TUMOXJIOPUT KaJIus

3) autpat meau(1l)

4) cepHas KHCJIOTa

Otser 2

54). B pactBope kakoro coequHeHus: pH menbine 77
1) CYIb(QUT Kaaus

2) XJIOpUJ HATPHUS

3) HUTpAT HaTpuUs

4) a30THas KUCJIOTa

Ortser 4

55) B pactBope kakoro coeauHeHust pH menbie 77

1) xmopua nMHKa

2) XJIOPUT HATpUA

3) ammuax

4) kapOoHaT HaTpuUs

Ortser 1

56) B pactBope kakoro coeauHeHust pH paBHO 7?

1) YKCYCHasl KUCJIOTa

2) XJIOpUJ KaJIus

3) aMMUaK

4) KapOOHAT HATPHS

Otser 2

57) B pactBope kakoro coeauHeHust pH paBHO 7?

1) XJIOpU MarHust

2) cynbdat Kaaus

3) cynsdat meau(Il)

4) KapOOHAT HATPUS

Otser 2

58. BriOepute 0/1HO BEpHOE CYKJIEHUE U3 TPEICTaBICHHBIX

1) B pacTBOpe ammuaka okpacka (heHoJI(pTaaeHHa CTAHOBUTCS MaJIMHOBOA.

2) O4ncTUTH BOAY OT PACTBOPEHHOM B HEM COJIM MOKHO C MMOMOIIBIO JAETUTEIbHON BOPOHKH.
3) Jna HarpeBaHus pacTBOpPOB B Ja0OpaTOpUM MOXKHO HCIOJb30BAaTh TOHKOCTEHHBIH
XUMUYECKHN CTaKaH.

Ortser 1

59. BriGepute 0/1HO BEpHOE CYKJIEHUE U3 TPEICTaBICHHBIX

1) B pacTBOpe rupokcua HaTpusi OKpacka METHIIOpAaH)Ka HE U3MEHSETCS.

2) B naboparopuu 11 n3MenbYeHHs TBEPABIX BEIIECTB UCIIOIb3YIOT CTYIIKY U MECTHUK.
3) J11st u3MepeHus TNIOTHOCTH PacTBOPOB UCTONIB3YIOT 3BIUOMETD.

OtBer 2

60. Boibepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) Bpom oTHOCHTCS K JIeTKOBOCIIIaMeH T toumMcst skuakocTsam (JIBXK).

2) Conu KaJIbIUsl OYEHbB SA0BUTHI, TIO3TOMY pabOTaTh C HUMH pa3pelaeTcs TOJIbKO B IepUaTKax.
3). IlpokanuBaHue BEIIECTB MOKHO IMPOBOJIUTH B Pap(OpOBBIX TUTIISAX.

Ortser 3

61. BeiGepute 0/1HO BEepHOE CyKJI€HUE U3 TPEICTaBICHHBIX

1) Ilonydenue x10pa HEOOXOIUMO POBOJUTH B BRITSHKHOM IIKaQy.

2) B pacTtBope cosstHON KUCTIOTHI PeHOIPTaIenH CTAHOBUTCS MAJIMHOBBIM.
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3). [IpokanuBaHue BEIIECTB MOKHO ITPOBOJIUTH B TOHKOCTEHHOM KoJ10e.

Otser 1

62) PaccunTaiite pH 0,001 M pacTBOpa ruipoKCcuaa JUTHUSI.

OtBet: pPOH =-1g 0,001 =3;pH=14-3=11

63) PaccuuTaiire pH 0,0005M pactBOpa ruipoKcHIa KalbIusl.

OtBet: pPOH =-1g 0,001 =3;pH=14-3=11

64) PaccunTaiite pH 0,0001M pactBOpa rupokcuia Kauusl.

OtBet: pPOH =-1g 0,000l =4; pH=14-4=10

65) HanumuTe ypaBHEHHE IUCCOIMAIMM HUTpaTa allOMHMHHUA. PaccunTaiiTe KOHILEHTpAIHIO
KaTHOHOB U aHMOHOB B 0,003 MoJB/11 pacTBOpE HUTpATa ATIOMUHUS.

AI(NO3)3 — A13++ 3NO3

[A*"] = 0,003 monb/n

[NO5]=0,003 * 3 =0,009 moas/n

66) Hammmure ypaBHEHHWE IUCCOIMAIMK XJOpHOW KucioTwl. Paccumraiite pH 0,0001M
pacTBOpa XJIOPHOU KHCIIOTBHI.

HC104 — H"+ CIOy

Otet: pOH = - 1g 0,0001 =4

67) Hanmmute ypaBHeHHE AWCCONMANNK cepHOM KucaoThl. Paccunraiite pH 0,0005M pacTtBopa
CEpPHOU KHUCIOTHI. (IIPU pacueTe NPUMHUTE CTENEHb AUCcoUraK cepHOM KucaoTsl 100%)

H,SO, — 2H + SO42_

[H']=0,0005 * 2 = 0,001 momas/1

Otset: pOH =-1g 0,001 =3

68) KonueHTpanusi HUTpAaT-HOHOB B pacTBOpe HMUTpara LuHKa coctasisger 0,02 moumb/m.
Paccunralite KOHLIEHTpalMI0O HWOHOB IIMHKA B JTOM pacTtBope. Hammmure ypaBHeHUE
JUCCOLMAIMN HUTpaTa LINHKA.

ZH(NO3)2 g Zl’l2++ 2NO3_

[Zn*]=0,02/2=0,01 mons/n

69) Hanumure ypaBHeHHe AMCCOIMAMK a30THOM KucioThl. Paccunraiite pH 0,001M pactBopa
a30THON KHUCJIOTHI.

HNO; — H + NO5

Otset: pOH =-1g 0,001 =3

70) Hamumure ypaBHeHUE auccommarnuu oprodocdara HaTpus. PaccumTtaiiTe KOHIIEHTPAIUIO
kaTroHOB 1 aHUOHOB B 0,001 Momb/1 ero pacTBope.

Na;PO4 — 3Na“+ PO43_

[PO,] = 0,001 momn/n

[Na']=0,001 * 3 =0,003 moas/1

71) KonueHrpanusi kapOOHAaT-HOHOB B pacTBope KapOoHata Hatpus cocrtaiser 0,02 monb/m.
PaccuuTaliTe KOHIIEHTpalMi0 HMOHOB HATpus B OATOM pacTBope. Hamwmmmre ypaBHEHHE
JMCCOLMAIMK KapOoHaTa HaTPHSL.

Na,CO; — 2Na*+ COs*

[Na"]= 0,02 * 2 = 0,04 mosb/n

72. PeakTUBOM Ha MOH Oapus SIBIISIETCS pacTBOP, COJAEPKAIIHIMA

1) THJIPOKCUI-UOHBI
2) CyJb(haT-HOHBI
3) XJIOPU/I-UOHBI

4) HUTpPaT-HOHBI
Otser 2

73. PeakTMBOM Ha MOH aMMOHHS SIBJISIETCS] pACTBOP, COJIEPIKAIIHNA
1) ruapOKCUI-MOHBI

2) cynbdaT-uOHbI

3) XJIOpHUI-HOHBI

4) bocdaT-noHbI
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Otser 1

74. BwiGeputre aBa BeLIECTBA, KOTOpPbIE MOTYT OBITh HUCIOJIB30BaHBI I KayeCTBEHHOIO
orpeeNieHus XJopuaa 6apus B pacTBoOpe

1) xnmopun nuTus

2) HUTpAT HATpUs

3) cynbdat Kamus

4) natpuit

5) Hutpat cepedpa

Ortser 35

75. Bpibepute 1Ba BeImIECTBA, KOTOPHIE MOTYT OBITH HCIIOJIB30BAaHBI Jisi KAaue€CTBEHHOTO
ornpeaeneHus OpoMuIa allOMUHUS B PACTBOPE

1) xnmopun nuTus

2) HUTpAT HATpUS

3) TUAPOKCH]T KAJTUS

4) autpar cepebpa

5) kapOoHAT MarHus

Otser 34

76) I'mapokapOOHAT-MOH MOXXHO OOHAPYXHTh B PACTBOpPE C TMOMOIIBI0 KHUCIOTHL. Hamummre
COKpAllleHHOE HOHHOE€ YpaBHEHHME [JAHHOM peakuuu. YKaXKWTe, KAaKUM [PU3HAKOM
COIPOBOXAAETCA JaHHAsI peaKLusl.

HCO3- + H+ = CO2 + H20, BeigencHue raza

77) ®ocdaT-MOH MOXKHO OOHAPYXUTh B PACTBOpPE C TOMOIIBIO PACTBOPOB coOJeil Oapus.
Hanumnre cokpainieHHOe MOHHOE ypaBHEHUE JAHHOM peakiuu. YKaKHUTE, KaKUM MPU3HAKOM
COIIPOBOXKAAETCA JaHHAsI peaKlusl.

2P043- + 3Ba2+ = Ba3(PO4)2, Beimaaenue 6emoro ocaaka

78) Non menn MOXHO OOHApY>KUTh B PACTBOPE C MOMOIIBIO PACTBOPOB CYJIb(HUAOB MIETOUHBIX
MeTauioB. HamuinuTe cokpallleHHOE€ MOHHOE YpPaBHEHHME JAaHHOM peaklMH. YKaKUTE, KaKUM
MIPU3HAKOM COITPOBOXK/IAETCS TaHHAS PEAKIIHS.

S2- + Cu2+ = CuS, BbIIaicHNE YEPHOTO OCajKa

79) Hamummre ypaBHEHHE pEaKIMH, NPOTEKalllee MpU CIUBAHUM BOJHBIX PacTBOPOB
kapOoHaTa HATPUS M HUTpaTa MeIu. YKaKHUTe, KaKUM TPU3HAKOM COMPOBOXKIACTCS TaHHAs
peaxkuus.

2Na2CO3 + 2Cu(NO3)2 + H20 = (CuOH)2CO3 + CO2 + 4NaNO3

Brinasenue ocasika u BblJIeJIeHHE ra3a

80) Hamummre ypaBHEHHWE peaKIMH, TPOTEKAoIee MPU CIWBAHUU BOJHBIX PACTBOPOB
KapOoHaTa HATPHUS M HUTpATa aJlOMUHUS. YKaXUTe, KAKUM IIPU3HAKOM COIIPOBOXKIAETCS JaHHAS
peakiusi.

3Na2CO3 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3CO2 + 6NaNO3

Brinanenue ocajka u BblI€JICHUE ra3a

3.1.2. MeToauyeckne MaTepHabl, ONpeAessiIlOIMe MPOoUeAYPbl OLEHUMBAHUSA 3HAHWIA,
YMeHMii, HAaBBIKOB MW (WJM) ONbITA JAeATEJbHOCTH B XO0J€ TeKYyllero KOHTPOJIs
ycneBaeMoCTH

YcTHBIH 0TBET

OrneHka 3HaHMI mpenonaraetT audepeHIMpoOBaHHBIN MOAX0 K 00yJaromeMycs, yqeT
€ro MHAUBHIyalIbHBIX CIOCOOHOCTEH, CTENEHb YCBOCHUS M CHCTEMAaTU3allud OCHOBHBIX MTOHSITHIA
U Kateropui mo aucuuiuinHe. Kpome TOro, omeHWBaeTcs HE TOJBKO TIyOWMHA 3HAHHM
MOCTaBJIEHHBIX BOMNPOCOB, HO M yYMEHHE MCIOJb30BaTh B OTBETE MPAKTUUYECKUN MaTepHall.
OneHuBaeTcs KyJabTypa pedH, BllaJieHHe HaBbIKaMU OPaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3pEHHs, CaMOCTOSTEeIbHOE 0000IIeHHe MaTepHuala, HCIOJIb30BaHue
mpo(ecCHOHANBHBIX TEPMHUHOB, KYJIbTypa pe4H, HAaBBIKH OpPaTOPCKOT0 MCKyccTBa. M3moxeHue
Matepuaina 0e3 pakTHUeCKUX OUIMOO0K.
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Onenka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraercs MCUEpIBIBAOIIE,
MOCNIe0BATENbHO, TPAMOTHO M JIOTMYECKH CTPOWHO, MPH 3TOM pPAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHbIE TIOHATHS, HO U aHAJU3UPYIOTCA TOUYKH 3pPEHUS pa3IM4YHbIX aBTOpoB. OOydarouuiics
HE 3aTPYAHSETCS C OTBETOM, COOJIIOIaeT KYJIbTYpy PEUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuics TBEPIO 3HAET MaTepua, TPaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYeCKyr 0a3y, HO IpU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIECTBEHHBIE IIOTPEIIHOCTH.

Ouenka «ydogremseopumenbHoy CTaBUTCS, €cClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalled, T0IMYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HEe OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

Keiichl (cuTyanum v 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyyaromuiicss JOKEH YMETh BBIJCIUTH OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3aj]aud,
KOTOpbIE TPEOYIOT aHaIM3a U CIyXaT YCIOBUSIMHU perieHus. VicXoas U3 MoCTaBIEHHOTO BOIpoca
B 3aj/laye, MONBITaThCS MAKCHUMaJIbHO TOYHO OINPEAETUTh MPOOJIeMy U COOTBETCTBEHHO PEIIUThH
ee.

3amayr MOTYT pelaThCcsl YCTHO W/MIU MUCbMeHHO. [lpu pemeHun 3agad Takke Ba)KHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCHl, HayMHAasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMHU.

Kpumepuu oyenusanusi — O1jeHKa yUUTHIBAET METOJIBI M CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pElIeHNU CUTYallMOHHOM, MPOOIeMHOMN 3aJauH.

OneHka «omauynO» CTaBUTCA B Cilydae, KOTJa OOydYaroLIMiics BBIMOJHUI 3a/laHUe
(pemmi 3aavy), UCIONB3YS B MOJHOM 00bEMe TEOPETHUECKHE 3HAHUS U MTPAKTUUECKHE HAaBbIKHU,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusI.

OneHka «xopowio» CTaBUTCS, €clii 00yUaroLUICS B 11€JIOM BBIIIOJIHUI Bce TpeOoBaHUS,
HO HE COBCEM YETKO OIpPENENSIETCS ONOpa Ha TEOPETHUECKUE IIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAaHHOMY BOIIPOCY.

OneHka «yooeremgeopumenbHoy CTaBUTCS, €CIIM 00YUaIOIIUIICs MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThI B MPOLIECCE PELICHUS 3a4a4u.

OneHka «Hey0oen1emeopumenvHoy» CTABUTCS, €CIU OOYyYaroIIMHCS HE BBIMOJHWI BCE
TpeOoBaHUsI.

JIMCKYyCCHOHHBIE Npoue1ypbI

Kpyenvuii cmon, ouckyccus, nonemuka, oucnym, oebami, MUHU-KOH@Gepenyuy SBISIOTCS
CpeACTBaMH, MO3BOJSIONIMMU BKJIIOUUTh OOYYAIOUIUXCSA B IPOLECC OOCYXICHHS CIHOPHOTO
BOIIpOCa, MpOOJIEeMbl M OIEHUTh UX YMEHHE apryMEHTHPOBaThb COOCTBEHHYIO TOYKY 3pEHUS.
3amaHue Jaercs 3apaHee, ONpeaesseTcsl KPyr BOIIPOCOB ISt OOCYKICHHS, TPYIIIbl YYaCTHUKOB
3TOro 00CyXJIeHUSI.

JIMCKYyCCHOHHBIE MPOLEAYPhI MOTYT OBITh UCIIOJIB30BAHBI [ TOTO, YTOOBI CTYACHTBI:

—JIydllle MOHSUIM YCBOSIEeMbIN MaTepuaji Ha (OoHE pa3HOOOpPa3HBIX MO3ULIMNA U MHEHUH, He
00513aTeNIbHO JOCTHUTasi OOIIETO MHEHMUS,

— CMOMIM TMOCTHYb CMBICI H3y4aeMOro MaTepuana, KOTOpbI HHOTJa YyBCTBYIOT
MHTYUTHBHO, HO HE MOTYT BbICKa3aTh BepOaJbHO, YETKO U SICHO, WJIM KOHCTPYMPOBATH HOBBIM
CMBICJI, HOBYIO ITO3UIINIO;

— CMOIJIM COIJIaCOBaTh CBOIO TMO3UIHMIO WM JEHUCTBHS OTHOCHUTEIBHO OOCYXKaaeMoi
POOJIEMBI.

Kpumepuu oyenusanusi — oeHUBaIOTCA AEUCTBUS BCEX YYaCTHUKOB rpynnsbl. [lonnmanue
npoOsieMbl, BBICKA3bIBaHUS U JIEUCTBUS IIOJHOCTBIO COOTBETCTBYIOT 3aJaHHBIM IIEJISIM.
CooTBeTCcTBHE peabHON EHCTBUTEIBHOCTH PelIeHHH, BBIpAOOTaHHBIX B X0/ UTphl. Bianenue
TEPMHUHOJIOTHEN, JEeMOHCTpalMs BIAJCHHUs Y4eOHbIM MaTepHalloM IO TEME WIpbl, BiaJleHUE
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METOAAaMHU apryMeHTalluu, yMeHHe paboTath B rpymnie (YMeHHE CIyIIaTh, KOHCTPYKTUBHO BECTH
Oecemy, yOexaaTh, yIpaBIsITh BpeMEHEM, OECKOH(DIMKTHO OOIIAThCS), TOCTHKEHUE HUTPOBBIX
1esel, (COOTBETCTBUE POJIH — MPH POJEBOM Urpe). SICHOCTh M CTHIIb U3JI0XKEHUS.

OneHka «omauyHO» CTaBUTCA B cliyyae, KOrja Bce TpeOOBaHMs BBINOJHEHBI B MOJHOM
obbeme.

OneHka «xopouio» CTaBUTCS, €CIM OOydYaroIuecs B LEIOM JEMOHCTPUPYIOT MOHUMAaHHE
po0JIeMbl, BHICKA3bIBAHUS U IEHCTBHS ITOJIHOCTHIO COOTBETCTBYIOT 33JJaHHBIM LieJsIM. Perienus,
BbIpa0OTaHHbIE B XOJE HWIPbI, MOJHOCTbIO COOTBETCTBYIOT pealbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTUPOBAHbI, HAPYIIECHbI HOPMBI OOIICHHUSI, HAPYILICHbBI
BPEMEHHbBIE PAMKH, HAPYIIEH CTUJIb U3JI0KECHHUS.

OreHka «yoognemgeopumenbHoy CTaBUTCS, €CIi 00yJaromuecs B 1IeJIOM JJIeMOHCTPUPYIOT
MMOHMMAaHUE TPOOJIEMbI, BHICKA3bIBAaHUS M JIEHCTBUS B 1I€JIOM COOTBETCTBYIOT 3aJaHHBIM IIEJISIM.
OnHako, pelmieHHs, BbIpAaOOTaHHbIE B XOJ€ MIPbI, HE COBCEM COOTBETCTBYIOT peajbHOMI
neictButenbHOCTH. HekoTopble OOBSICHEHHMST HE COBCEM apryMEHTHpPOBaHbI, HapyIIEHBI
BPEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KEHMUSL.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €clu oOOydaroluecss He MOHUMAIOT
npobJeMy, UX BBICKA3bIBAHUS HE COOTBETCTBYIOT 3a/IaHHBIM IIETISIM.

TecrupoBanue

SBnsieTcsi OJHUM M3 CPEIACTB KOHTPOJS 3HAHUN OOYyYaloIUXCsA M0 JUCIMIUIMHE
(Momyr0).

Kpumepuu oyenueanus — npaBUIbHBINA OTBET Ha BOIIPOC

OreHKa «omauyH0oy CTAaBUTCA B CITydae, €Ciu MpaBwiIbHO BeITOTHEHO 90-100% 3amanuii.

Onenka «xopouto» CTaBUTCS, €CIIN IPABUIIBHO BbINIOJIHEHO 70-89% 3anaHuii.

OueHka «yoosnemeopumenbHo» CTaBUTCS B ClIy4ae, €Cld MPaBWIbHO BBIMOJHEHO S50-
69% 3ananuil.

OrneHKa «Hey0081emeopumesbHo» CTaBUTCA, €CIU MPAaBUIHHO BBIMOIHEHO MeHee 50%
3a1aHUN.

KonTtpoiubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTABJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATelIbHOE 00001IeHue maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenbHo» CTaBUTCS, €cCIU OOy4YaloIIUHCS OCBOWJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluel 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIsl IPOBEACHHUS ITPOMEKYTOYHON aTTeCTAlluH
3.2.1. Kputrepum ouleHKM pe3yJabTaTOB 00y4eHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTHYHO, MOCIIEA0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUS
OCHOBHOH U JOIOJIHUTEJIBHON JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNlaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPUIMH U MOHSATHIMHU.
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YmMmeer:

- ofOydarommiicsi yMeeT CaMOCTOSTEIbHO W TPABHIIBHO pPEHIaTh y4eOHO-
npodeccroHanpHble  3aayd WM 3aJaHusl, YBEPEHHO, JIOTUYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, UCIIONB3YS
HAyJHBIE IOHSTHS, CChUIAsiICh HA HOPMATHBHYIO 0a3y.

Baneert:

- 00yvaroluiicsl BiIaJeeT paluOHAIBLHBIMA METoJaMH (C HCIIOJIb30BaHHEM
pauroOHANBHBIX METOAMK) PELICHHUS CIOXKHBIX NPO(EeCCHOHANBHBIX 3ajad,
MPEJCTAaBICHHBIX JIEIOBBIMU UTPaMH, KEHCaMH U T.1.;

IIpu pereHnu NpoaEMOHCTPHPOBAT HABBIKU

- BBIJICJICHUS [JIABHOTO,

- CBA3KOW TEOPETHUECKUX MOJOKEHHH C TpeOOBAaHUAMH PYKOBOMISIIIX
JIOKYMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTMUECKOH MOCIEI0BATENILHOCTH,

- CaMOCTOSTENIFHOTO aHajiu3a (haKThbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBS3H U AUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO

3Haer:

- o0yuaromuiics TBEpAO YCBOWJI MaTepuall, AOCTATOYHO TIPaMOTHO €ro
U3J1araer, ONupasiCh Ha 3HAHUS OCHOBHOU U JIONOJIHUTEIbHOU JIUTEPATYPhI,
- 3arpynHsercss B (OPMYJIHPOBAHWM KBATH(UIIMPOBAHHBIX BHIBOJOB WU
0000mIeHN, OMepUpyeT KaTeropusMH M TOHATHUSAMM, HO HE BCETAa
MPaBIILHO UX BEPUPHUIIUPYET.

VYMmeer:

- 0OYUaIOIHIACA YMEET CAMOCTOSTEILHO U B OCHOBHOM MPABUIILHO PEIIAThH
y4eOHO-poheCCHOHANIBHBIC 3aJayd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCIEI0BATEIHHO M ApryMEHTHPOBAHO H3JIaraTh CBOC pCICHHE, HE B
MOJIHOW Mepe HCIOJb3ysl HAy4HbIC MOHSATHS U CChUIKA Ha HOPMATHUBHYIO
0az3y.

Bnaneer:

- O0ydJaroIuiics B LEJIOM BIAJCET PAlMOHATEHBIMA METOAAMHU PEIICHUS
CIIOKHBIX TIPO(eCCHOHANBHBIX 3a/1a4, MIPECTaBICHHBIX JICTOBBIMU UTPAMU,
KelicaMu U T.1I.;

IIpu pemieHnn cMor MPOJAEMOHCTPUPOBATh JOOCTaTOYHOCTb, HO HE
I‘J'[y6I/IHHOCTI> HaBBIKOB,

- BBIJICJICHUA I''TaBHOT'O,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCICA0BATCIIBHOCTH,

- CBS3KH TEOPETHYECKHUX IMOJOXKECHHH C TPEOOBAaHMAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSATENBHOTO aHaNu3a (aKThl, COOBITHI, SBICHAHN, TIPOIECCOB B HX
B3aMMOCBSI3HU U TUAIEKTHYECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3Haer:

- o0y4aromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
W3JI0KEHUH;

- II0Ka3blBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JONOJIHUTEIbHOU
JUTEPaTyPHI;

- c1abo apryMEHTHPYET Hay4HBbIE ITOJI0KEHHS;

- IPaKTHYECKH HE CIIoco0eH C(hOPMYITHPOBATh BBIBOJIBI M 0000IICHUS;

- YaCTHYHO BJIAJICET CHCTEMOM MOHATHH.

YmMmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpodecCHOHAIBHYIO
3ajiauy WM 33alaHue, HO JOIYCKaeT OIMMOKH, Cabo apryMEHTHUPYET CBOE
pelLICHHE, HEAOCTATOYHO HCIONB3YeT HAYYHBIC HMOHSATHS M PYKOBOMSIIHE
JOKYMCHTHBI.

Bnaneer:

- oOyuaromuiicsi BiIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pELICHUs]  CIOKHBIX ~ NPO(ECCHOHANBHBIX  3a7ad, MNPEACTABICHHBIX
JICIOBBIMU UI'paMH, KeHicaMU U T.1.;

[Ipu pemennn npoaeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIICTICHUS TIIABHOTO,

- U3JI0’KEHHS MBICIIEH B JIOTHYECKOM MOCIEeI0BATEIbHOCTH,

- CBS3KH TEOPETHYECKMX TIOJOKEHHH C TPEOOBAaHMAMH PYKOBOJSIINX
JOKyMEHTOB,

- CaMOCTOSTEIIFHOTO aHaIu3a (haKThl, COOBITHI, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUATEKTHUCCKOM Pa3BHTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- 00yYaIOIIHIACS HE YCBOWII 3HAYUTEIILHON YaCTH MaTepuaa,;

- HE MOKET apryMEHTHPOBATh Hay4YHbIE [10JI0KEHHUS;

- He hOpMyIHPYET KBATU(HUIIMPOBAHHBIX BHIBOJOB U 0000IICHHUI;
- HE BJIAJEET CUCTEMOM MOHITUH.

VYMmeer:

o0ydJaromuiics HE IMOKa3al YMEHHE pemaTh y4eOHO-Tpo(decCHOHANBHYIO
3aJa4y WK 331aHHeE.
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BnaneeT: HE BBIIIOJTHCHBI Tpe6OBaHI/IH, MMPEABABIIICMBIC K HAaBbIKaM, OLICHHBACMbIM
KYHOBJICTBOPHUTCIILHO».

3.2.2. KoHTpoJibHBIE 321aHUS H/WJIH HHbIe MaTepHaIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.

[98)

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

KopnyckynsipHo-BOIHOBOM ayanu3M. Beraucienue 1iauHbl BOJIHBI 1e-bpoiis 1
MaTepuagbHOro oobekra. Kak yoe1uThCs B OSBIEHUU BOJHOBBIX CBONWCTB
MaTepHabHBIX 00BEKTOB?

CgoiicTBa BosHOBOM (hyHKIMU. [loHsATHE 00 ypaBHeHuu Llpenunrepa. KBanToBblie uncia
KaK XapaKTEpUCTUKA COCTOSIHUSA DJIEKTPOHA B aTOME.

XapakTepucTUKa COCTOSHUS 3JIEKTPOHA B aTOME CUCTEMON KBAHTOBBIX YHCEII.

[Tpunuun [aynn n npaBuno Xynna. CKOJIbKO MAKCUMAJIBHO 3JIEKTPOHOB MOXKET
HaxoauThcst B N—cioe, d-o0osouke?

DJEeKTPOHHBIN CIIOH, 3NIEKTPOHHAsA 000JI0YKa, 3JIEKTPOHHAs opOuTans. MakcumaabHOe
YHCJIO AJIEKTPOHOB B CI0€, 000JI0UKE ¥ HA OPOUTAIIH.

OHeprus IEKTPOHA B MHOTOJIEKTPOHHOM aTOM€. DHEPIreTUUECKUN Psii aTOMHBIX
op6uTaneii. Dnexkrponnsle Gopmyisl atomos Ni, Se u nona Fe''.

CoBpemenHas (HopMyIHPOBKa IEPUOAUYECKOr0 3aKoHa. [lepuoanueckoe n3MeHeHue
CBOMCTB Ha MpUMEPE SHEPIUU HOHU3AIMH aTOMa U pajinyca UOHa.

ATOMHBIE U HOHHBIE PAINyChl, KaK UX onpenessitoT? OCHOBHBIE 3aKOHOMEPHOCTH
M3MEHEHHUs aTOMHBIX PaJInyCOB I10 MEpUOJiaM U rpyIinaM NepUoANYECKOl CUCTEMBI.
3aKOHOMEPHOCTH MU3MEHEHMS MOHHBIX PaJnycOB (KaTHOHBI U aHUOHBI, d-C)kaTue, f-
c)KaTue, N303JIEKTPOHHBIE HOHBI).

D¢ dexTuBHBIE 3aps/Ibl AaTOMOB B MOJIEKyJ1aX. J{MIOIBHBII MOMEHT CBSI3U, TUIOJIbHBIN
MOMEHT MOJIEKYJIBI M €€ cTpoeHue Ha mpumepax moiekys H,O u CO,.

OTtHocHTeNbHAs CHJIa KUCIIOPOIHBIX KMCIOT U OCHOBaHMi (cxema Koccens) Ha mpumepax
HTCO4 158 HMl’lO4, HQS€O4 158 steO3; TIOH u Tl(OH)3

HonHast 1 KoBaJeHTHas CBsA3M, UX cBolcTBa. [lonsapHas koBaneHTHas cBs3b. YTo Takoe

s pexTuBHBIE 3apsIbl ATOMOB?

OcHoBHble nonoxenus meroga BC npu onvcannyu XuMu4eckoi cBsi3u. BaneHTHbie
BO3MO>KHOCTH aTOMOB a30Ta, pochopa, ¢pTopa u xmopa.

JIOHOPHO-aKIENITOPHBIN MEXaHU3M 00pa30BaHus CBsI3U Ha npumepe moiekyia CO, HNOs,
u onoB BF, , NH,".

['uGpuaHble MpencTaBaeHUs IPU ONMCAHUHM XUMUYECKOH CcBsI3U. M300pa3ute cxeMsl
NepEeKpbIBaHUS aTOMHBIX opOuTaneil npu odpasoBanuu cBszeil B mosiekynax CO, u BCls.
OOpa3zoBaHue KpaTHbIX cBA3ei. Curma- v nmu-cBA3H, UX 0COOEHHOCTH.

[Iponienypa HayoxeHus1 BaJeHTHBIX cxeM B MeToae BC mist onrcanust npoOHOM
KpaTHOCTH CBs3M Ha npuMepax Moiiekya N,O, HNs, HNO;.

Mojens OTTaJIKMBaHUs JIOKATM30BAHHBIX AIEKTPOHHBIX map (Merox ['mnecnn).
OcHoBHbIe NON0eHUs Ha mpuMepe Moiekya SO, u SO,Cl,.

Pacnipenenure anekTpoHsl yacTulbl B, o MosiekynsipHbIM opOuTansM. Onpenenure
KpPaTHOCTb CBSI3M U MarHUTHBIE CBONCTBA YaCTHULIBI.

Ha ocHoBe MeTo/1a MOJIEKYJISIpHBIX OpOuTanell 0ObSICHUTE IMapaMarHuTHBIE CBOMCTBA
kucnopoa. KakoBa KpaTHOCTh CBSI3U B MOJICKYJIIpHOM HoHe O, ?

NonHas cBs3b Kak IIpefesbHbIN Cilydall KOBaJeHTHOM cBs3H. [lonspusanys HOHOB U ee
BJIMSTHUE HA CBOMCTBA BEILECTB.

BonoponHas cBs3b: TUITBI BOLOPOIHOM CBSA3H, MOPSAAOK BEJIUYHMH SHTAIBIIANA CBSI3H.
Bnusinue Bo1opoIHOM CBSI3U HA (PU3UKO-XUMHUYECKUE CBOICTBA BEIIECTB.

Tumbl MEXMONEKYISIPHOTO B3auMoieicTBUs (cuibl Ban-nep-Baanbca).

Tunuuxele oKUCIUTENN U BoccTaHoBUTENM. [IpuBeauTe nmpumepsl.

Tunbl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil, IPUBEAUTE IPUMEPHI.
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26.

27.

28.
29.

30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Kputepnii camonpoussoisibHOro nporekanust OBP B pactBopax. CTannapTHbIE BEIUUNHBI
AJIEKTPOIHBIX MOTEHIINATIOB. PacCMOTpHTE OKHCIIEHNE TEPMAaHTaHATOM KaJIMs B KACIION
cpene uonoB Fe** u Co™".

dopmynupoBKa 3akoHa ['ecca, yCI0BHUS €ro BBITIOJHEHHSI. DHTAIBITNN 00pa30BaHUS U
SHTAJIBIINU CTOPAHUSI.

CrnencrBus u3 3akoHa ['ecca, mpu KakuX yCIOBHUAX BBIMOJIHAECTCS 3TOT 3aKOH?

Oneprus ['166ca, suTanenus; ux Gusnueckuii cMpica. CBsi3b Mexay sHepruei [ nooca u
sHTaNbnuel. UTo Takoe SHTPONMUIHBINA U SHTATBIUIHBIN (HaKTOPbI?

Oneprus [ m66ca kak TepmoguHamMudeckas QyHKIus coctostaud. OnpeneneHue u
cBoiicTBa. Beruncnenue sneprun ['n66ca mporeccoB Mo CripaBOYHBIM JAHHBIM.
Kpurepnii caMmonpou3BOJIBHOTO TEUEHUS PEAKIINN, SHTAIBIUNHBIA U SHTPOIIUHHBIN
(dbakTopHI mporiecca.

CrangapTHble TEPMOAMHAMUUYECKNE XapaKTepUCTUKH. [IoHsATHE O cTaHaapTHOM
COCTOSIHUM MHJIUBUIYAJIbHBIX KUJIKAX U KPUCTAIUINYECKHUX BEIIECTB, Fa30B U PACTBOPOB.
Xumuueckoe paBHoBecHe. MctunHoe (YCTOHYMBOE) U KaxKkyIeecs: (KUHETHYECKOe)
PaBHOBECHE; UX ITPU3HAKHU.

Koncranta xummuueckoro pasHosecus. Csi3p BenuuuH K, n K. 114 ra3oBeIX paBHOBECHI.
[TpuHIMIIBI TOCTPOEHUS Kbl CTAHAAPTHBIX TEPMOJAUHAMUYECKUX (PYHKINUN
o0pa3oBaHMs HOHOB B BOJHBIX pacTBopax. Kak onpenenuTs CTaHAapTHYIO SHTAIBITUIO
o0Opa3oBaHMsl XJIOpHIa KaJus B BOJHOM pacTBope?

KoncranTa xummuueckoro pasHosecus. Csi3p BenuuuH K, u K. 114 ra3oBeIX paBHOBECHI.
WneanbHble U peanbHble pacTBOPbl. AKTUBHOCTbD, KO (UIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHsI CBOMCTB KOMIIOHEHTA PEAJIBHOIO PACTBOPA OT €r0 CBOMCTB B UJI€aJIbHOM
pacTtBope.

PaBHOBecHe 1ucCOLMAIMK ACCOLMMPOBAHHBIX (CIA0BIX) JIEKTPOINTOB. 3aKOH
pazbasnenust OcTBaiIbaA.

BydepHbie pacTBOpHI M X CBOICTBA Ha MPUMEPE CMECH PACTBOPOB MYpPaBbUHON
KHUCIIOTHI U (hopMHaTa Kajusl.

PaBnoBecue nuccounanyu Boabl. lonHoe nmpoussenenue Bosl. [lkana senuns pH u
pOH. Beruucnenne pH pacTBOpOB HEaCCOUMUPOBAHHBIX KUCIOT U OCHOBAHMI.
IIpousBeneHne pacTBOPUMOCTH KaK KOHCTAaHTA PAaBHOBECHSI paCTBOPEHUS U
JUCCOIMAIIMU MaJIopacTBOpUMOro coeauHenus. Cssasb [IP ¢ pacTBOpuMOCTBIO.

Oo1m1ee BeIpakeHue Juist sHeprun ' m60ca XuMHUecKoro mpoiecca IpUMEHUTENBHO K
BBIBOJIY YCJIOBHS BBINAJICHUS 0CaIKa MAIIOPACTBOPUMOI'O COEIUHEHUSI.

VYcnoBus BbIaIeHUs 0CAJIKa U PACTBOPEHUS MaJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
OCHOBHBIE OHATUS XUMHUU KOMIUIEKCHBIX COEMHEHUH.

Knaccugukarus KOMIUIEKCHBIX COSMHEHUH 10 BUY KOOPAWHUPYEMBIX JIUTaH/I0B.
HomeHkitatypa KOMIUIEKCHBIX COEAMHEHUM.

PaBHOBecue nucconuanuy KOMIUIEKCHBIX cOeAMHEHNH. KOHCTaHTa yCTONYMBOCTH U
KOHCTaHTa HECTOMKOCTH.

XuMHYECKas CBA3b B KOMIIJIEKCHBIX MOHAX C MO3ULMI METO/A BAJICHTHBIX CBSI3Ed U
TEOPHUH KPUCTALINYECKOTO 1MoJIsl. OCHOBHBIE MOJIOKEHUS TEOPUH KPUCTATIINIECKOTO
0JIsA

Pacuer pH pactBopoB comnelt, THAPOJIN30BaHHBIX IO KATHOHY.

I'maponus no aHnoHy. Beluncienne KOHCTaHTBI THAPOJIN3a 110 aHUOHY, €€ CBS3b C
KOHIIeHTpanueu conu u pH pactBopa.

B3aumHoe ycunenue ruaponnsa (CoBMeCTHbIN ruaponu3). [lonHerii (HeoOpaTUMBIif)
THUAPOJIH3.

CKopocTh XMMHUYECKOM peaklnu. 3aKOH AEUCTBYIONINX Macc. MOJIEKYyISIpHOCTb U
MOPSIIOK PEAKIINH.

3aBHCUMOCTh CKOPOCTH XMMHUYECKOW PEAKLIUU OT TeMIEepaTyphl, SHEPTHsl (IHTAIBITNSA)
aKTUBAaIMU. | OMOTE€HHBIN U T€TEPOTCHHBIN KATAJIN3, IPUMEPHI.
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53.
54.

55.

56.
57.

58.

59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.

72.
73.

74.

75.
76.

77.

78.

79.

80.
1.

82.
&3.

84.
85.

OOm1ast XapaKTEepUCTHKA U XUMUYECKHE CBOMCTBA IIEIOUYHBIX METAJIJIOB.

Oco0eHHOCTH COeTMHEHUH TUTHS 10 CPABHEHUIO C COETMHEHUSIMU IPYTUX LIEIOUYHBIX
METaJIJIOB.

I'unpunbl, oKCUIbI, TEPOKCUABI, THIPOKCHIBI HIETOUYHBIX METAJIJIOB: XUMUYECKasl CBSI3b B
COEMHEHMSIX, TIOJyUYEHUE U CBOMCTBA.

[Tonmydyenue HaTpus, TUAPOKCHIA HATPUS U KapOOHATa HATPUS B IPOMBIIIJICHHOCTH.
B3aumoneiicTBre ¢ pacTBOpaMu ILeo4eii: a) aM(pOTEPHBIX METAIIOB; 0) HEMETAJIOB; B)
KHCJIOTHBIX OKCHJIOB; I') aM()OTEPHBIX OKCH/IOB.

OcobeHHOCTH COeIMHEHHUH OepUILIHS IO CPABHEHUIO C COCTUHEHUSIMU IIEIOYHO-
3eMEeJIbHBIX METAJIIOB.

OOm1ast xapakTepUCTHKA coJiel OEpUIITUs, MarHUs U IIEJI0YHO-3€MENIbHBIX METAJJIOB, UX
PacTBOPUMOCTb U TUIPOIIH3.

[lomydenune okcuaa, THAPOKCHIA KAIbIMS U XJIOPHOM U3BECTH B IIPOMBIIIIEHHOCTH.
OO01as xapakTepuCcTUKa U XMMHUYECKHE CBOICTBa 00pa, ero noixydyeHue.

Bopublii anruapua, 60pHble KUCIOTH U UX COJIU: TIOJIy4eHHUE, CTPOCHHE U CBOICTRA.
BopoBo10po1bl: MOTyYEeHUE, CTPOCHUE MOJIEKYJ U CBOMCTBA. boporuapuasl METaJIOB.
OOm1ast XxapakTepUCTHKA U XUMUYECKHE CBOMCTBA aTFOMUHUS, MHIUS, TaJUIHAS M TaJUTHSL.
[ToydeHune antOMUHMS, €r0 OKCUAA U THJIPOKCH]IA B IPOMBILIIEHHOCTH.

Oxcnp, THAPOKCUA U COJIM AIOMHMHMSL: UX TOJIYyYEHHE U CBOMCTBA.

OO6m1ast XxapakTepruCTUKa M XUMUUYECKHE CBOMCTBA yTIiepoa.

Oxcunpl yraepona (11, IV): nonydyenue B IpOMBIIIUIEHHOCTH U B JIAOOPAaTOpUH,
KHCJIOTHO-OCHOBHBIE Y OKHCITUTENIbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBA. KapOoHumib
METAJIJIOB.

OO01mas xapakTepucTUKa U XUMHUYECKHE CBONCTBA KPEMHHUS.

[Tonmyyenue KpeMHUs, CUIMKAaTa HATPUS U CTEKJIA B IPOMBIIUIEHHOCTH.

KBap1, kpeMHHEBBIE KUCIOTHI, CUIIMKAThI, FeKcapTOPOKpEMHUEBAs KUCIOTA: TIOJTyYeHUE
U CBOWCTBA.

OO1mas xapakTepucTUKa U XMMHUYECKHE CBOICTBAa repMaHus, 0JI0Ba M CBUHIIA.

OKcuibl ¥ TUAPOKCH/IBI OJIOBA U CBHHIIA: UX B3aUMOJICHCTBHE C KUCIOTAaMH U IIEJI0YaMHU,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

Cynb¢uabl 010Ba U CBUHIIA: MTOTyYSHHE, KUCIIOTHO-OCHOBHBIE 1 OKUCIUTENBHO-
BOCCTaHOBHUTENbHbIE cBoMcTBA. OTHOLIEHHE K IeHcTBUIO (NH4),S 1 (NH4):S,.

OOm1ast XxapakTEepUCTHKA U XUMUYECKHUE CBOWCTBA a30Ta.

Oxcupl a30Ta: MOTyYEHHE, CTPOSCHUE MOJIEKYJI, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBONCTBA.

AMMUaK ¥ THJIpa3uH: NOJy4YeHHE, XUMHUECKast CBSI3b M CTPOCHUE MOJIEKYJI, KUCIOTHO—
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIE CBOKCTBA.

Peakunu TepMHUECKOTO pa3iioKeHUs COJiel aMMOHUS: HUTPUTHI, HUTpaTa, Ouxpomara,
cyibdara, Xjopuma.

I'unpokcunaMuH, a30TUCTOBOOPO/IHASL KUCIIOTA U €€ COJIM: XMMHUYECKast CBSI3b U
CTPOEHHME MOJIEKYJI, IOJIy4YEHHE U CBOMCTBA.

BzanmopeiicTBrie METAIIOB ¢ Q30THOM KHCIIOTOM.

[{apckas BoJKa 1 €€ OKMCIUTENIBHBIE CBOMCTBA HA IPUMEPE PEAKIUI C 30JI0TOM,
IUTATUHOM, CyNb()UIOM PTYTH.

Peakiiuyn TepMUYECKOT0 pa3iokKeHUs: HUTPATOB Pa3IMUHBIX METAJIJIOB.

OO01mas xapakTepucTUKa U XMMHUYECKHe CBOICTBa Gocdopa ero nosyuyeHue B
IIPOMBIIIJIEHHOCTH.

Oxcunpl hocdopa: moaydeHrue, CTPOCHUE MOJICKYJI U CBOWCTBA.

docdopHoBaTHcTas U PochoprcTas KUCIOTHI: OJTyUYeHHE, CTPOCHUE MOJIEKYII,
KHCJIOTHO-OCHOBHBIE Y OKHCITUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. DOCHUTHI U
runoGocuTHI.
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86. Kucnots! gocdopa (+5) u kauecTBeHHbIe peakiiuu Ha HuX. [lomydyenue dpochopHoit
KHUCJIOTHI B IPOMBIIIJIEHHOCTH.

87. Ob11as XapakTepUCTHKa U XMMUYECKHE CBOWCTBA MBIIIBSAKA, CYPbMbI U BUCMYTA.

88. Cynbduasl MBIIIbSIKA, CYpbMbI U BUCMYyTa: UX OTHOILIEHHE K KUCIOTaM U K pacTBOPY
cynbdura aMMOHUS. THOKUCIIOTHI U UX COJIH.

89. 'asioreHn1bl MBIIBAKA, CYPbMBI M1 BUCMYTA: UX MOJIYYEHUE U TUJIPOJIH3. THOKUCIOTHI U
THOCOJIH.

90. ITomy4yenune KucIOpoOaa M MEPOKCHUIA BOAOPO/Ia B IMPOMBIIIJICHHOCTH U B JIJA0OPATOPHH.

91. Peakiuu nepokcuia BOAOPOIA B POJIM OKUCIUTENS U BOCCTAHOBUTETIS.

92. O6m1as XxapakKTepruCTHKa M XUMUYECKHE CBOMCTBA CEPHI, CEJICHA U TEIUTypa.

93. IlonmyuyeHue u cBOMCTBA cepoBOOPOa. PacTBOPUMOCTD M rUAPOIHN3 CYIb(UIOB.
OTtHouleHue cynb(pUI0B K KUCIOTaM.

94. Kucnopozacoaepaline KUCIOThI CEPBI, CEJIEHA U TEJUTypa: OJy4eHHUE, KUCIOTHO-
OCHOBHBIE I OKUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBONCTBA.

95. BzanMoaelicTBHE METAIIIIOB C CEPHOM KUCIIOTOM.

96. IloryueHue cepHOM KUCIOTHI U CEPOBOIOPOA B IPOMBIIUICHHOCTH.

97. B3anMopeicTBHE HEMETAIIIOB ¢ KOHLIEHTPUPOBAHHBIMU CEPHON U @30THOM KHUCJIOTaMHU.

98. IlomydyeHnue BOOPO/Ia B MPOMBIIIJIEHHOCTH.

99. O6mas xapakTepuCTUKa U XUMUYECKHE CBOMCTBA raJlOr€HOB.

100. [Tomyuenue xmopa, 6poma u xjopaTa Kajausi B TPOMBIIIICHHOCTH.

101. BonopoHele coeinHEHUs TaJOTe€HOB: MOITy4YeHHE U CBOICTBA.

102. Accormmanus Mosiekyn gropoBogoposa. Judropu kamusi.

103. OxucnurensHOE JEHCTBIE XJI0pa U OpoMa B IIEIOYHON Cpee.

104. Okcuapl XJ10pa M Moja: MOJIy4YEeHHE U CBOMCTBA.

105. ConocraBineHre KUCIOTHO-OCHOBHBIX U OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB KHCIIOPOACOACPKAIINUX KUCIOT rajJOreHOB.

106. IlosydyeHnue u ruaponIn3 rajloreHaHruApUI0B.

107. @TOpUIBI KCEHOHA: MIOJYYEHHE, CTPOCHHUE MOJIEKYJ U XUMHUYECKHE CBOMCTBA.

108. OOm1ast xapakTepUCTHKa U XUMUYECKHE CBOWCTBA ME/IH, cepedpa, 30J10Ta.

109. OO01mas xapakTepucTUKa U XUMHUECKHUE CBOMCTBA 3JIEMEHTOB MOATPYIIIbI IUHKA.

110. Conu nuHKa, KagMHUs U PTYTH, UX THAPOIU3. AMHUIHBIE COEIMHEHUS PTYTH.
Coenunanus Hg,(Il) momyuenue u cBoiicTBa.

I11. OOm1ast xapakTepUCTHKa U XMMUYECKHE CBOWCTBA XpoMa, MOJIHO/IeHa U
BoJIb(ppama.

112. Coenunenus xpoma (II u III): momyuyenue u cBoiicTaa.

113. Peakuu xpomara (Iuxpomara) KaJusi ¢ BOCCTAHOBUTEIISIMUA B KUCJIOM,
HEUTPAJIbHOU U LIEJIOYHOU cpeaax.

114. XPpOMOBBIN aHTUAPHJT, XPOMATHI U TUXPOMATHI: TIOJYYEHHE U XUMUYECKHE
CBOMCTBA. XpOMOBasi CMECH.

115. OO01mas XxapakTepuCcTUKa U XMMHUYECKHE CBOMCTBA MapraHiia, TEXHEUs U pEeHUsl.

116. Coennnenns mapranua (II): mosnydenue u cBoiictsa. J[nokcu Maprasua,
MaHTaHaThl U IEpMaHraHaThl. MapraHiioBas KMCJI0Ta U €€ aHTHAPUI.

117. Peaknuu nepmaHranara Kauusi C BOCCTAHOBUTEIISIMU B KUCJIOW, HEUTPAIbHOU U
LIEJIOYHOM cpeax.

118. OO1m1ast xapakTepUCTHKa U XUMUYECKHE CBOMCTBA Kelle3a, KoOallbTa U HUKEIS.

119. [Tommydenue u cBoiicTBa ruipokcuioB U coneit xenesa (II u I11). KauectBennbie
peakLuy Ha MOHBI XKelle3a.

120. [Tonyuenue xenes3a, HUKENA, XpOMa U MapraHia B MPOMBIIIJIEHHOCTH.

121. [MupomMeranmyprudeckue crocoObl MOMyUEHUSI METAJIOB (CBUHEI], ME/Tb, IIMHK) U3
CyIb(GUIHBIX PY/I.

122. OxucnauTenpHOE NEHCTBUE HUTpATa Kajlus U XJIopaTa Kajlus IPU HarpeBaHUU
(crmaBieHUH).
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123.

O6p3.30BaHI/Ie AMMHAKaTOB U TUAPOKCOKOMIIJICKCOB MCTAJIJIOB U UX Pa3pyLHICHUC
KHCJIOTaMU U ITPHU HAarp€BaHHUU.

124. Peakiiun TepMUYECKOTO pasokeHUs HEeKOTOPhIX KUCIBIX coneld (NaHCO;,

125.

NaH2PO4, NazHPO4, NaHSO4)
I'uaponus coneif (0 KaTHOHY, 0 AHUOHY, OJHOBPEMEHHBIHN THIPOIH3 IBYX
cosent).

TexkcTbl NPo0JIeMHO-AHAJIUTHYECKUX U (MJIH) PAKTHYECKUX y4eOHO-NTPOo(ecCHOHAIBHBIX

3apa4
1.

2.

6

Hcxons U3 conmu MOMy4YUTh THAPOKCHUT TUHKA U JI0Ka3aTh ero amporepHocTs. [Iponenars
peaxkuuu. Hanucate ypaBHEHUS peakiyii B MOJIEKYJISIPHOM M MOHHOM BHJIE.

Hcxons w3 comu MONy4YuTh THUAPOKCHA Xpoma (+3) W JoKkazath ero amM(OTEpPHOCTb.
[Iponenats peaknuu. HamucaTts ypaBHeHHs peakliuii B MOJIEKYJISPHOM U HOHHOM BUJIE
Onpenenutb peakuuio cpelbl pacTBopa KapOOHaTa HATpUsl C MOMOIIBIO HMHAWKATOpA.
CocTaBUTh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS peakIil ruaponnsa no | ctynenu, natob
OIpeZeIIEHNE THAPOIIN3A.

Onpenenuth peakiuio cpeibl pacTBOpa XJIOPUAA AITIOMHHMS C MOMOINBIO WHIMKATOpPA.
CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHNUS PEAKLUI ruaposn3a 1o | crynenu, aathb
OIpeIeJIeHUE THIPOIIN3a.

[Iponenate peakiuio, MOATBEPKAAONIYI0 OKUCIUTENbHYIO crnocooHocTh KMmnOs B
kucioil cpene. CocTaBUTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakluu.
PacctaBuTh KO3 PUIMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. PaccuuTtaTh MOJSAPHYIO
MaccCy SKBHBAJIEHTa OKHCITUTEIIS.

Ocy1ecTBUTh NPEBPAIIECHUS:

O\IH4)2CI‘207 -ICI'z?3 &2(804)3 -bCI'(OH)3ﬁCI'C13
Y

NaCrO, Nas[Cr(OH)s]
HamucaTh MoneKkynsipHble ypaBHEHUS peakiuii. PaccMOTpeTh B MOHHOM BU/JIE MU KaK
OKHCIITEIHHO-BOCCTAHOBHUTEIBHBIH ITpOIIecC.

7.

10.

11.

12.

13.

14.

15.

16.

[Iponenars KavyecTBEHHbIE peakiuu Ha kKatuoubl Fe®’, Fe’'. Hanmcath ypaBHeHHs
peaxkuuii B MOJIEKYJIIpHOU U MOHHOH Qopme. Ha3BaTh peakTHBBI.

[Iponenars KauecTBeHHbIE peakiuu Ha Gocdar-uon PO * HanucaTs ypaBHEHHs peakiiiii
B MOJIEKYJISIpHOM U nOHHOM (opme. Ha3zBaTh peakTHUBBI.

[Tponenats KauecTBEHHBIE peaKIMK HAa KaTHOH cepeOpa. HanucaTh ypaBHEHUs peakiyii B
MOJIEKYJISIpHOH 1 noHHOM dopme. Ha3zBaTh peakTHBBI.

IIponenaTe Ka4eCTBEHHBIE PEAKLIMU HA XpOMAT U JUXpOMaT-uoHbl. HamucaTte ypaBHeHUs
peaxkuuii B MOJIEKYJIIpHOU U MOHHOH Qopme. Ha3BaTh peakTHBBI.

[Iponenate peaxiuio, MOATBEPXKIAIOIIYI0 OKHCIUTENbHYIO crnocobHocts K,Cr,O; B
kuciaoil cpene. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakluu.
PacctaButh KO3 PULIHUEHTHI METOAOM 3JIEKTPOHHOro OanaHca. Paccuurtarh MOJSApHYIO
MaccCy 9KBHBAJIEHTA OKUCIIATEIIS.

Beryucnurs MOJISPHYIO KOHLICHTPALMIO SKBUBAJIEHTA CEPHOU KHUCIIOTBI B PACTBOPE, TUTP
kotoporo pasex 0,0065 r/mi. [laTe onpeneneHrne MOISIPHONW KOHIICHTPAIIMK SKBHUBAJICHTA
BEILECTBA.

Kakas macca H3P0, comepxutcsi B pactBope oObemom 200 wmut, eciau MoJsipHas
KOHIIEHTpauusi ee B pactBope paBHa 0,2 monb/n? [lath ompexpeneHue MOJSIpHOU
KOHLICHTpALlMX BELIECTBA

[Iponenath KayecTBeHHbIC peakiuu Ha katioH NH,'. Hamucate ypaBHeHHs peakiuii B
MOJIEKYJISIpHOH 1 noHHOM opme. Ha3zBaTh peakTHUBBI.

JIOKaXuTe ONBITHBIM IIyTEM, YTO B COCTAB XJIOPOBOJOPOIHOM KHUCIOTHI BXOZIST HUOHBI
BOZIOpOAa M XJiopa. HamucaTe ypaBHEHUs peakiuii B MOJEKYJISPHOM M MOHHOU (opme.
HazBatb peakTuBBI.

IIponenaTe KaueCTBEHHbBIEC PEAKLIMN HA KaTHOH Kaneplusa. Hamucate ypaBHeHUs peakuui
B MOJIEKYJISIpHOW M MOHHOM Gopme. Ha3BaTh peakTuBbI
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17 C MMOMOIIBI0 YPAaBHCHUSA PCAKIIUU OCYHICCTBUTEC CICAYIOMIUC TPCBPAILICHUA!
Zn0 —» ZnS0,

/

Zn MNa»Zn0-

ZnCly; — Zn{OH): /
T Zn(NOs),
Hanucate MonekynsipHble ypaBHEHHs peakiuil. PaccMoTpeTb B HOHHOM BHJI€ WM Kak
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBII IpoLECC.
18. IIpoenaTh KauyeCTBEHHBIE PEAKIMM HA KaTHOH Kanus. HamucaTe ypaBHeHUs peakuuil B
MOJICKYJISIPHOM 1 HOHHOM Gopme. Ha3BaTh peakTUBbI
19. IIponenaTh XMMHMYECKYK) PpPEAKLIUI0, COOTBETCTBYIOLIYK) COKpPAIlEHHOMY HWOHHOMY
ypaBHenuoo: Ba*+S0,> =BaSO, Hanucarh ypaBHEHUs peakiuii B MOJEKYJSIPHOW H
noHHoOM Gopme. HazBaTh peakTUBBI
20. IlponenaTh XUMHUYECKYIO PEAKLUIO, COOTBETCTBYIOLIYIO COKpAIlEHHOMY HOHHOMY
ypasrenuio: 2H+CO;* =H,0+CO, Hanucars ypaBHEHMs! peakiuii B MOJIEKYJIAPHON M
MOHHOH Popme. Ha3BaTh peakTHBEI
21. Ucxoast u3 coimu MOJMYYUTh THAPOKCHJ ATIOMHUHHMS U JO0Ka3aTb €ro am(pOTEepHOCTb.
ITponenate peakuuu. Hanmucats ypaBHEHMs peakuii B MOJIEKYJIIPHOM U HOHHOM BUJE.
3.2.3. MeToauyeckre MaTepHaJbl, ONpeAe/sIIOIMe MPOoUeAYPhl OLEHMBAHUSA 3HAHWUIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTAllUH
IIpoueaypa oueHMBaHus 3HAHUI (TeCT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20

ITocemoBaTenbHOCTD BEIOOPKH Ompenernena 1o pasnenam

Kpurepuu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC

«5» ecim npaBuwiIbHO BbINOAHEHO 90-100% TecToBBIX 3aAaHUl

«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl

«3» ecn MIPABUJILHO BBINIOJIHEHO 50-69% TecTOBBIX 3aJaHU
Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemoe KOJIMYECTBO 3aJaHUIL 2 Bompoca

IMocnenoBarenbHOCTh BBIOOPKHU BOIpocoB u3 | CrydaiiHast
Ka)KIOT0 paszeia
Kpurepuu oneHkn - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKUX OMMOOK

- JIOTMKa W3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- OI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘pC6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B IIOJIHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOIBIIME HETOYHOCTH B H3JI0KEHHH HEKOTOPLIX BOIPOCOB

«3» ecnu Tpe6013aH1/m BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06"beM, €CTh

¢akTueckue  ommOKM, HapylleHa JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO UCIIONB3YETCsl COOTBETCTBYIOIAS TEPMUHOJIOTUH

IIpouenypa ouneHnBaHus YMeHHIi M HABBIKOB (pelleHHe NMPOOJEeMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-TIPo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemoe KOJIMYECTBO 3aJaHUIl 1
IMocnenoBaTenbHOCTH BEIOOPKH Crnyuaiinas
Kpurepun onenku: - BBIJICJICHYE ¥ TIOHUMaHUE MPOOIeMbI

- yMeHHe 0000111aTh, CONOCTABIIATH PA3IUUHbIE TOYKH 3PESHUSI

- TIOJTHOTA HCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYKUE aBTOPCKOM MO3ULMU

- COOTBETCTBHE OTBETA MMOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHE COLMAJIBHOrO OmbiTa, MaTtepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- JIOTHYHOCTb H3JI0KCHUSI

- YMEHHE cJie]aTh KBAIM(HUIMPOBAHHbBIC BHIBOABI H 0000IEHHS C
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TOYKH 3PCHUS PEIIeHUs MPO(eCCHOHANBHBIX 3a1a4
- YMEHHE IIPUBECTH IIPUMED

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMUHOJIOTHEH

«5» ecnu TpeﬁOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B I1IOJIHOM 00BeMe

«4» ecnu B IICJIOM BbIIIOJIHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJbIIINEe HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJMPOBaHUM  KBaIH(HUIHMPOBAHHBIX
BBIBOJIOB M 0000IIIEH It

«3» ecnu TpeOOBaHMUS BBHITOTHEHBI YaCTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO ciabo apryMeHTUPyeT HaydyHbIe
TIOJIOKEHHS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSTENHHO
chopMyIHpOBaTh BHIBOIBI M 000OIIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHOMN JIESITENEHOCTRIO

4. YyeOHO-METOIMYECKOe M MaTepHATbHO-TEXHUUYeCKoe ofecneyeHUue AUCUHMIIUHBI
(Moay.Jist)
4.1. DjeKTpOHHBIE y4eOHbIe U3IaHUS

1.

OO0m1as 1 HeopraHudeckass XuMus : yueOHuKk a1 By30B / O. T. OranecsH, B. A. [Tomnkos,
JI. W. lllepbakoBa, A.K.bpens; mnon penakuueit 3. T.OranecsinHa. — Mocksa :
MznarensctBo [Opaiit, 2023. — 447 ¢. — (Bpicmiee obOpaszoBanue). — ISBN 978-5-
9916-6994-8. — TekcT : anekTpoHHBIN // OOpa3oBarenbHas miaTdopma FOpaiit [caiit].
— URL: https://urait.ru/bcode/510944.

Huxutnna, H. I. OO6mas u Heopranmueckas xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI : YYCOHHK W TIpakTUKyM iis By30B / H. I'. Hukuruna, B. U. I'pebenpkoBa. — 2-¢
u3l., nepepad. u pon. — Mocksa : U3natensctBo FOpaiit, 2023. — 211 c. — (Bbicuee
obpazoBanmue). —  ISBN 978-5-534-04785-1. — Tekcr : DJCKTpOHHBIA  //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514851.
Huxutuna, H. I'. O6miast u Heopranuveckas Xxumus B 2 4. YacTh 2. XUMHS 3JIEMEHTOB :
yueOHUK u mpakTukyMm Juis By3oB/ H.I'. Hukutuna, B. U. I'pebenpkoBa. — 2-¢ u3n.,
nepepad. u nmon. — Mocka : MzmarensctBo IOpaiit, 2023. — 322 c.— (Bricuiee
obpazoBanmue). —  ISBN 978-5-534-04787-5. —  Tekct : DNEKTpOHHBIA  //
O6pa3zoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.
CyBopoB, A. B. O6mas u Heopranudeckast Xxumusi B 2 1. Tom 1 : ydeOHUK JIsI BY30B /
A. B. CyBopos, A. b. Hukonbckuii. — 6-¢ u3f., ucnp. u 1on. — Mocksa : M3gaTenbcTBo
Opaiit, 2023. — 343 ¢. — (Bwicmee obOpaszoBanue). — ISBN 978-5-534-09094-9. —
Tekcr : snextponnsnii // OOpaszoBarenbHas tmiatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512754.

Huxkonbckuii, A. b. OOmas u Heopranudeckas Xumuss B 2 T. ToM 2 : y4eOHUK IJIs
By30B/ A.b. Hukonbsckuii, A.B.CyBopoB. — 6-¢ u3a., ucnp. u 1om. — MoOcCKBa :
MznarensctBo FOpaiit, 2023. — 378 c. — (Bricmiee o6pazoBanne). — ISBN 978-5-534-
09096-3. — Tekcr : snekTpoHHBIN // OOpazoBarenbHas miargopma KOpaiT [caiit]. —
URL: https://urait.ru/bcode/512755.

4.2. DyeKTpoHHBIE 00pa3oBaTebHbIE PecypChl

1.

2.

DnekTpoHHas Oubimoreunas cucrema «9BC IOPAUT» Biblio-online.ru (3BC
«¥Opaiit») [DnexTponnsiii pecypc]. — URL: https://urait.ru/.

OnexktpoHHO-OnOMHMoTeyHass cucreMa ZNANIUM [Onexrponssiii pecypc]. — URL:
https://znanium.com/.

DnexktpoHHass OuoOnuoTevyHas cucrteMa «KoOHCyNbTaHT cTyaeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas snektponHas OuOnumoreka [Dnektponnbiii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snektponnas oubnuoreka «KubepJlenunka» [Dnekrponnsiii pecypc]. — URL:

http://cyberleninka.ru/.
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6. Wudopmannonnas cucrema «EnnHoe OKHO mocTyma K oOpa3oBaTelIbHBIM pecypcamy
[DnexTponnsrtii pecypc]. — URL: http://window.edu.ru/.
7. @enepadbHbIl LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HWXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
cHCTEMaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmanmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKkTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmjiIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecrieueHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOrpaMMHOE OOecTieueHre: CBOOOIHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammuoe obecriedeHHEe OTEYECTBEHHOTO IPOW3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnexktponHas 6ubamoredHas cuctema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnnoreunas cucremMa « KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHHe H TeXHHYECKHE CPeICTBA 00yUeHH S

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJISI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU JUIsS
NPOBE/ACHUS Y4YeOHBIX 3aHATUH, KOTOpPhIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YCHHS, U TIOMEIICHHUS TSI CAaMOCTOSITEIbHOW pabOThl 00YJaromuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «MHTepHeT» H
oOecreueHbl JIOCTYNIOM B JJEKTPOHHYIO WH(OpPMAIMOHHO-00pa3oBaTenbHyl0 cpeny PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000pyA0BaHUs €r0 BUPTYyaJbHBIMU aHAIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHUI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHBbIX 3aHSITUI M IOMELeHUH /15l CAMOCTOSITeIbLHOM
MOMeLIeHHI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBEACHHS | YueOHas ayQuTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3MPOBAaHHOU
yUEOHBIX 3aHITHH MeOeblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM H

TpeOOBaHMAM, 00OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEeHHs K cetd «MHTepHer» U
obecrieueHHeM JIOCTyNa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* HoMep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHWN YIEOHBIX 3aHATHI H
pacIcaHiy IPOMEKYTOYHON aTTeCcTalny.
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