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 komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -

IIpodeccronanpHBIC - INK-1. CmocobeH  HCIOTB30BAThH

MATCMaTUYCCKHUC,
C€CTCCTBCHHOHAYYHBIC U MHKCHCPHBIC
3HaHUA UIA PCIICHUA 3a1a4d cBoOeH
npodeccnoHaTbHON e TENbHOCTH
1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTHKEHHMs, (POPMHUPYEMbIX JHCHMUILIMHOM

(MojyJieM) B mpouecce 0CBOEHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:xaHue HHIUKATOPAa KOMIETeHIIUU
KOMIIeTeHIINU KOMIeTeHIINI
IK-1 IK-1.2 IIpumensier 3HaHUS MEXaHU3MOB XUMHUYECKUX PpEaKLMH, CTPOCHHUs

BEIIECTBA M CBONCTB pa3MUYHBIX KIJIACCOB XUMHYECKHX JJIEMEHTOB,
COEIMHEHUH, BEIIECTB W MAaTEPHUAJIOB, MPUPOIBI XUMHUYECKON CBS3H IpHU
pemeHnH 3a7a4 npodecCHoHATBHON IeITeIEHOCTH

1.3. Pe3yabTaThl 00y4eHHsI MO AMCUMUILIHHE (MOTYJIIO)
Leab wu3yyeHusi JMCHUIVIMHBI (MOAYJasl) — TpUOOpETEHHE 3HAHUW M KOMIIETEHIIHH,
(OopMUpPOBAHUE COBPEMEHHBIX MPEJICTaBICHUA B 0OJACTH TEOPETUYECKUX OCHOB XUMHUHM H
XUMHH 3JIEMEHTOB.
B pesynbrare uzyueHuss AMCUUILIINHBI (MOIYJIs1) 00yYaroIUiics JOJIKEeH
3HATh:
® D3JIEKTPOHHOE CTPOEHUE AaTOMOB U MOJIEKYJI;
® OCHOBBI TEOPHH XUMHUYECKON CBSA3H B COEAMHEHUSAX Pa3HbIX TUIIOB, CTPOCHUE BELIECTBA B
KOHJCHCUPOBAaHHOM COCTOSIHUM;
® OCHOBHbBIE 3aKOHOMEPHOCTH IPOTEKAHUS XMUMHUECKHUX IIPOLECCOB U XapaKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;
® METOJbI OIIMCAHUS XUMUYECKUX PABHOBECUM B paCTBOpaXx JIEKTPOJIUTOB,
® CTPOEHUE U CBOMCTBA KOOPAMHALMOHHBIX COCUHEHUN;
® [IOJIy4eHHE, XUMUYECKUE CBOMCTBA MPOCTHIX U CJIOKHBIX HEOPIraHUYECKUX BEILECTB;
yMeThb:
® BBIIOJHATH OCHOBHBIE XHMHMUYECKHE OIEpallUM, ONPEIENISITh TEPMOJAUHAMUYECKUE
XapaKTEePUCTUKH XMMUYECKUX PeaKLUil 1 paBHOBECHbIE KOHIICHTPALIUHU BEILECTB;
® CIIOJIB30BAThb OCHOBHBIE XHMHUYECKHE 3aKOHbI, TEPMOJMHAMHYECKHE CIIPABOYHBIE
JaHHbIE JJIS1 peLIeHUs MPOPECCUOHATbHBIX 3a/1a4;
® [IPOTHO3MPOBATh BIUSHHE pa3IUYHbIX (PAKTOPOB Ha paBHOBECHE B XHUMHYECKHX
peakuusx;
BJIa/IeTh:
® TEOPETUYECKMMHM METOJAMHU OIMCAHMSI CTPOEHHMSI M CBOMCTB IIPOCTBIX M CIIOKHBIX
BELIECTB HA OCHOBE AJIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IOJIOKEHHUS B IIEPUOIUYECKOM
CUCTEME XMMHUYECKHX 3JIEMEHTOB;
® OCHOBHBIMH HaBBIKAMH PA0OTHI B XMMUYECKOI TabopaTopuu;
® DOKCIEPUMEHTAJIBHBIMU METOJaMH  ONPEIENICHUs HEKOTOPbIX (U3UKO-XUMHUYECKUX
CBOMCTB HEOPraHUYECKUX COECIUHEHUI.
2. O0bem, CTPYKTYpA U COiePKAHME JUCUMIIUHBI (MOLYJIs1)
2.1. O0beM qMCUMILVIMHBI (MOIYJIs1)

Buowt yueonoii pabomui Dopmut 00yuenus
Ounasn




2.2. Temsbl

Oomasi Tpy10eMKOCThb: 3a4ETHBIE ¢TMHHUIIBI/YaChI

12/432

KonrakThas padora:

224

3aHaTusS JICKOMOHHOI'O THUIIA

3aHaTusS CCMHHAPCKOro Tuia

128

KouncyabTauuu
IIpoMe:KyTOYHAsI aTTeCTAIMS IK3aMEH
CamocrosTesannasi padora (CP) 208

Ounasn hopma odyuenus

(pa3nesbl) AUCHMILIHHBI
KOJIMYeCTBAa 4acoB 1o ¢gopMam 00pa3oBaTeibHOM 1eITeJILHOCTH

(Moxyss) ¢ YyKa3aHMeM OTBEJICHHOI0 Ha HHX

Buabl yueOHoii padoThl (B yacax)
Ne | HaumeHoBaHue TeM Konrakruas pagora
3ansaTus
n/m | (pazaesno) 3aHATHSA CEMHHAPCKOr0 THIA CP
JIEKIIMOHHOT0 THIIA
J Hnble 113 C JIP Hnubie
1. Ctpoenune aToma 6 0 6 0 6 0 18
2. Ilepuonnueckuit 6 0 6 0 6 0 19
3aKOH "
MEPUOTUICCKAs
cUcTEMa
3. OKUCIUTENBHO- 8 0 6 0 8 0 19
BOCCTaHOBUTEIHHBIE
TTPOIIECCHI
4. Xumudeckas CBS3b H 10 0 6 0 10 0 19
CTPOCHHUE MOJICKYJI
5. Tlonsitre 0 12 0 6 0 12 0 19
XUMHYECKOU
TEPMOIUHAMUKE,
TEPMOINHAMHYECKHE
(YHKIIMY COCTOSTHHSI
6. Ilonstne 0 8 0 2 0 8 0 19
XHMUYECKOMN
KHHETHKE.
Xumudeckoe
paBHOBECHE
7. PactBopsl. 10 0 0 0 10 0 19
PaBHoBecHs B
pacTBopax
8. XuMust S-371eMEHTOB 8 0 0 0 8 0 19
9. XuMUs p-37€MEHTOB 10 0 0 0 10 0 19
10. | Xumus d-31eMeHTOB 8 0 0 0 8 0 19
11. | Xumus f-31eMeHTOB 10 0 0 0 10 0 19
Ilpumeuanusn:

JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — na6opatopusie padorsl, CP — camocrositensHas

pabora.

2.3. Conep:xxanue QUCHMIUIMHBI (MOAYJIf), CTPYKTYPHPOBAHHOE MO TeMaMm (pa3aeinaM) M
BHUJIAaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

Ne
n/n

HaumeHnoBaHue TeM (pa3jiesioB)

Copnep:xanue JIEKIHOHHOT0 Kypca

1.

Crpoenne aToma

Bpoitns.

CooTHOIICHHE

BoiHOBBIE CBOHCTBA MaTepUANTBHBIX OOBEKTOB. YpaBHEHHUE i€
HEOIIpeIeIIEHHOCTEH

[efizen6epra.

[lonsiTe o KBaHTOBOM MexaHuke M ypaBHeHuu Ilpenuurepa.
BonHoBast QyHKums. DIEKTPOHHAs IUIOTHOCTh. XapaKTepHUCTHKa
COCTOSIHUS 3JIEKTPOHOB KBAaHTOBBIMU unciaMu. KBaHTOBbIEC uncna u
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(hOpPMEI 3JIEKTPOHHBIX 00J1aK0B. DOPMBI AIEKTPOHHBIX 00JIAKOB ISt
S-, p- ¥ d-COCTOSIHMIT DNIEKTPOHOB B aroMax. MHOT03JIEKTPOHHbBIE
atoMel. [Ipuamun Ilaymn. MakcuManbHOE YHCIIO SJICKTPOHOB B
ANEKTPOHHBIX  cHOsAX W obonoukax. IlpaBmno  XyH#a.
[TocenoBaTenbHOCTE SHEPrETUYECKUX YPOBHEH 3JEKTPOHOB B
MHOTO2JIEKTPOHHBIX aTOMaX.

[Tepuoanueckuit 3aKOH U
NepuonyuecKas cucreMa

CoBpemeHHast (dhopmyrpoBKa MIEPUOUIECKOTO 3aKOHA.
[lepuoguueckast cucreMa U €€ CBA3b CO CTPOCHHUEM aTOMOB.
3amonHeHHE ANMEKTPOHHBIX CIIOEB W 000JOYeK aTOMOB B
nepuoanueckoit  cucreme  anementoB .M.  MeHnneneesa.
OCOOCHHOCTH JIJIEKTPOHHOTO CTPOCHHUS AaTOMOB B TpYIIax, B
ceMeicTBaX JTAHTAaHOUIOB M aKTHHOUIOB: S-, p-, d- U f-31eMeHTHI.
ATOMHBIE W HOHHBIE PAAUYChl, YCJIOBHOCTb OTUX MOHSITHA.
U3menenne paauycoB aroMoB IO MepUoJaM M Tpymnam
NEPUOJUYECKON CHUCTEMBl 3JIeMEHTOB. MOHHBIE paguychl U HX
3aBUCUMOCTh OT OJJIEKTPOHHOTO CTPOECHHS aTOMOB U CTEMEHU
OKHCIICHHUsI. DHEPTusl MOHW3AIMA W CPOJACTBO K JIIEKTPOHY Kak
XapaKTEPUCTUKHU SHEPreTUUYECKOTO COCTOSTHUS aTtoma.
3aKOHOMEPHOCTH B M3MEHEHUHU SHEPrUM MOHHU3ALMU Ha IpHUMEpe
AJIEMEHTOB BTOPOTO TEpHOAa. 3HAUCHHE TEPHOAMYECKOTO 3aKOHA
s ectecTBo3HaHus. [Ipencka3zaHue CBOMCTB BEILIECTB Ha OCHOBE
MEPUOINYECKOTO 3aKOHa, NpecTaBiIcHUE o MeTOJax
cpaBHuTenpHOTO pacyera M. X. KapanetssiHna.

OKHUCIUTETBLHO-
BOCCTaHOBUTEIbHBIC TPOLECCHI

CreneHb OKHMCJIEHHS aToMa B COSAUHEHHHU. BakHeliue
OKHUCITUTETN W BOCCTAaHOBUTENH. OCHOBHBIE CXEMBI TMPEBPAICHHS
BELIECTB B  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLMSIX.
Bnusinue Temneparypbl, KOHLEHTpAllMd PEareHToB, UX MPUPOADI,
CpeIBl U IPYTUX YCIOBUI Ha TIyOMHY W HAIpaBJICHUE MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

XuMmuueckass CBsI3b M CTPOCHHE
MOJIEKYJI

KoBanenTtHast cBsi3b, OCHOBHBIC TMOJIOKEHUSI METOJAa BAJIEHTHBIX
CBsI3eH. DIEKTPOOTPHUIATENIFHOCTS aTOMOB. MOHHAs ¥ KOBaJIeHTHAS
CBsI3M, CBOWCTBAa KOBAJEHTHOM CBSA3U: HAIMpaBJIEHHOCTh U
HacemaeMocth. llomsgpHas KoBajeHTHas CBsi3b. JlOHOpHO-
aKIENTOPHBI MEXaHW3M OOpa3OBaHMA CBS3U. XapaKTECPUCTHKH
KOBAJICHTHON CBS3W: JJIMHA, SHEPrUs (JHTAIBINS), BAJICHTHEIC
yrabl. COOTHOIICHUE JJIUH M 3HEPTUH (SHTAIBINIA) ONUHAPHBIX U
KpaTHbIX cBsizeil. Dd(dexTHBHBIE 3apsAAbl aTOMOB B MOJIEKYJIE.
JIUTONBHBIE MOMEHT CBSI3M M JTUIOJBHBIA MOMEHT MOJICKYJIBI.
JlumonbHEIE MOMEHTHI M CTPOCHHE MOJIEKYIL. PaccMoTpenne cxem
MepeKpBIBaHUs aTOMHBIX opOuTaneil mpu obpa3oBaHUHU CBsA3eH B
MoneKkynax. [mOpuam3anus BOTHOBBIX (DYHKIMHA, MPUMEPHI Sp-,
sp’-, sp’-rubpunuszanuii. [uOpumusamus ¢ ygactieM d-opOuTasieii.
3amonHeHHe THOPUIHBIX OpOWTANCH HEMOACICHHBIMU TapaMu
anmekTpoHOB. OOpa3oBaHWE KPATHBIX CBS3CH, O- W T-CBSI3H, UX
ocobeHHocTH.  Jlenmokanu3oBaHHBIE 7M-CBSI3U W IPOIEAYpa
HaJOXEHUs] BaJeHTHBIX cxeM. Merox ['wmnecnu. OcHoBHBIE
MOJIOKEHUS ~ METOJAa  MOJIKYJBIpHBIX — opOumranmeir  (MO).
CBs3bIBAIONINE, HECBS3BIBAIONINEG W Pa3PBIXJIAIONIAE OpPOUTAIIH.
[MocnenoBarenpHOCTE 3amonHeHHss MO B IBYXaTOMHBIX YacTHIIAX,
COCTOAIIMX W3 AaroMOB BToporo mepuoma. OObiIcHeHHE
BO3MOKHOCTH CYIIIECTBOBAHUS TBYXaTOMHBIX YaCTHUI] IIPH TOMOIIIH
Metoaa MO. OObsICHEHIE MATHUTHBIX CBOMCTB MOJIEKYJT M IOHOB C
no3uiuit Metoga MO. TloHsSTHE O MHOTOIEHTPOBOW CBSI3W Ha
pUMepe PacCMOTPEHUsT XMMHUYECKOH cBsizu B Moiiekyie B,He.
O06mrue CBEICHUS 0 KOMILUIEKCHBIX COCIMHEHUSIX.
KommnekcooOpazoBarenb, JTUTaHIbl, KOOPAWHAIIMOHHBIE YHUCIIA,
JNEHTaHTHOCTh JINT@HAOB, BHYTPEHHSAS W BHEMHAA cepbl
KOMILIEKCHOTO coeamaeHus. Kiaccudukanms KOMITIIEKCOB MO BHIY
KOOPAWHUPYEMBIX  JHTaHnoB. HOMEHKIaTypa  KOMIUICKCHBIX
coequaeHuii. [IpencraBnerne 00 W30MEpPHH  KOMIUICKCHBIX
coenuHeHuil. Peakuny oOpa3oBaHus U pa3pylIeHHsT KOMIUIEKCHBIX
COeJIMHEHU. KBaHTOBO-XUMHUYCCKHUE TPAKTOBKH  TPUPOIBI




XAMHYECKOM CBS3M B KOMIUIEKCHBIX COCAWMHEHHAX. Merox
BAJICHTHBIX CBs3ed. [loHsATHE O TEOpPUH KPUCTAJUIMYECKOTO IOJIS.
OOBbsICHEHHE MarHUTHBIX CBOWCTB M HAaJIWYUS WM OTCYTCTBHSA
OKpacKd KOMIUIEKCHBIX COEOUHEHMH. MexMmonekynspHas u
BHYTPUMOJIEKYJISIpHAsE BOAOPOJHAs CBsI3b. OHEPrusi M JJIMHA
BOJOPOJHOW CBA3M. BnusiHue Hanuuusg BOAOPOAHOW CBSI3M Ha
CBOMCTBAa XMMHYECKHX COCIUHEHUN M HUX cMeced (TemIeparypsl
IJIABJICHUS U KUIEHUS, CTENEHb JAUCCOLMAIMN B BOAHOM pPacTBOpE
u 71p.). MloHHAas CBA3b KaK MpeenbHBIi Clyyail KOBAICHTHOH CBS3H.
HenanpaBneHHOCTh WM HEHACHIIIAEMOCTh  MOHHOW  CBSI3U.
[Monspuzanuss WOHOB. 3aBUCHMOCTH MOJSIPU3YIOIIETO ICHCTBHSA
HOHA W €ro MOJSPU3YEMOCTH OT THUIMA 3JIEKTPOHHON CTPYKTYpBI,
3apsga W paadyca MOHOB. BnusiHue mosisipu3aluud Ha CBOICTBa
coemquHEHU ® WX cmecedl. OOmue TpeACTaBICHUS O
MEKMOJIEKYJIIPHOM B3aUMOJCHCTBUU: OpHUEHTAI[MOHHOE,
MHIYKIIMOHHOE, JUCTIEPCUOHHOE B3aUMOICHCTBUSI.

IlonsTue 0 XAMHYIECKOMN
TEPMOIMHAMUKE,
TEPMOJINHAMHYCCKIE GbyHKIIHH
COCTOSIHUS

BHyTpeHHST SHEpPrust M OSHTAIbNHA, WX (PU3HYECKHH CMBICI.
[lonarue o TepMOAWHAMMYECKOM CHCTEME, H30JIUPOBAHHBIC
CUCTEMBL. DK30- M JHIOTEpPMUYECKHE pPEAaKUUU. TepMOXUMHSA H
TEPMOXMMHUYECKHE  ypaBHEeHHUs. lloHATHE O  CTaHIApTHOM
COCTOSIHUM UHAMBUIYANbHBIX OKHJIKUX U  KPHUCTaNIMUECKUX
BEIIECTB, Tra3oB M pacTBopoB. CTaHIapTHBIE SHTAIBIHNU
0o0pa3oBaHUs, PaCTBOPEHMS U CrOpaHUs BellecTB. 3akoH ['ecca u
cnencTud u3 Hero. Mcnone3oBanue 3akoHa ['ecca 1 BEIYUCICHUS
SHTAIBINN peakuil W SHTANBIUHN CBA3HU B Mojekyie. IlonsaTue 00
SHTPONHUH, aOCOIIOTHAsT OJHTPONUS M CTPOCHHE BELIECTBA.
V3MeHeHne SHTPOINH B pa3IMuHbIX Ipoleccax.

IToHsaTHEe 0 XMMHYECKOH KHMHETHKE.

XUMHYECKOe paBHOBECHE

JNEUCTBYIOIMX  Macc. KoncraHta ~ CcKOpOCTH  peaKLUH.
MonexkyaspHOCTE U MOPSAOK pPEaKuH. 3aBUCUMOCTh CKOPOCTH
peakuuu OT TeMIlepaTypbl; DHTAIBINS akTUBAUMU. [loHsATHE O
TOMOT€HHOM u reTePOTreHHOM KaTaJmse. [Tpumepst
KaTaJIMTUYECKHUX ITPOLIECCOB B MPOMBILIUIEHHOCTH U J1a0OpaTOpHOU
npakTuke. MCTHHHOE M KaxyIeecs PaBHOBECHS, MX MPHU3HAKH.
Koncranta xmmudeckoro paBHoBecus (K. m K, mma razoBeix
paBHOBecuif). Onepruss [mbGb6ca, ee cBA3b C OHTpoNHMEH W
sHTANbNHEH. Ou3ndeckuit cMbIci 3Hepruu ['n606ca. DHTpONMITHEIH
W SHTAJBIUHHBIN (akTopsl mporecca. Csi3b AG’; ¢ KOHCTaHTOM
paBHOBecus. PaBHOBecMe B TOMOTEHHBIX W I'€TEPOTCHHBIX
cucremax. Kpurepuit caMonpon3BONbHOTO MPOTEKaHUS TPOILIECCOB
B 1300apHO-M30TEPMHUYUECKUX YCIOBHsAX. CMeENeHnE XUMUYECKOTO
paBHoBecusi, mnpunuun Jle-lllarenbe — bpayna. Buwusnaue
TEMIIEpaTypbl, AABICHUS, T00aBKH MHEPTHOTO Ta3a M W3MECHEHHSA
KOHIICHTPAIMH PEarcHTOB Ha XUMHUYECKOE PaBHOBECHE.

PacTBOpsL. PaBHOBecus
pacTBopax

B

[Tpomecchl, compoBoXnaromue 00pa30BaHUE >KHJKUX HCTHHHBIX
pacTBOPOB  HERJIEKTPOIMTOB M dnekTpoiurtoB.  KpaTkas
XapaKTEepUCTUKA MEKYACTUYHBIX B3aUMOJICHCTBHI B pacTBOpax.
WneanbHble W peanbHbIE PACTBOPHI. AKTHBHOCTBH; Kod(ddummeHt
AKTHUBHOCTHU KakK MEpa OTKJIOHCHUA CBOWCTB KOMIIOHEHTAa
peasbHOrO PacTBOpa OT €ro CBOWCTB B HACAILHOM PacTBOpE.
Crioco0bl BBIpaXCHHSI KOHIIEHTPAIIMHA pPAacTBOPOB. DKBHUBAICHT H
3aKOH SKBHBAJICHTOB. ACCOLMHPOBAHHBIE M HEACCOLMHPOBAHHbIE
anekTpouThl. Ctenenp nucconmanuy. KoHcraHTa aucconmariym.
3aBUCUMOCTL CTENEHHU 3ﬂeKTpOHI/ITH‘IeCKOﬁ ayucconuanuu  OT
KOHLICHTPAI[MM JJIEKTPOJHTa (3aKOH pa3daBieHus OcTBaibla).
CocrosiHre OECKOHEYHOTO pa30aBlICHUS] PAcTBOpA JJICKTPOJIHTA,
CBOMCTBa TaKoro pacTBopa. HIkana CTaH/IapTHBIX
TEPMOJMHAMUYECKUX (YHKIUI 00pa3oBaHHS HOHOB B BOJHBIX
pactBopax. CrymneH4arasl IUCCOLMALUS 3JICKTPOIUTOB. BrusHue
OHOMMEHHBIX HMOHOB Ha pPaBHOBECHE JAWCCOLMAIMU ciaboro
JJIEKTPOJIMTA B pacTBOpe. PaBHOBecwe B cucTeMe, COCTOSIICH U3
HACBIIICHHOTO PacTBOpPa MaJlOPaCTBOPUMOTO JJIEKTPOJHMTA U €ro
KPHCTAJIOB, NPOU3BE/ICHUE PACTBOPHMOCTH, YCJIOBHSI OCaXJICHHMS
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U PacTBOPEHHs] MaJOpacTBOPUMOTO OJIEKTponuTa. PaBHOBecue
JUCCOIMAIIUN B paCTBOPaAxX KOMIIJICKCHBIX COCHHHCHHﬁ, KOHCTaHTa
HECTOWKOCTH M KOHCTaHTa yCTOHYMBOCTH KOMIUICKCHOTO HOHA.
Peaknmm 00pa3oBaHWS W pEaKIMH pa3pyLICHUS KOMIUIEKCHBIX
COEIUHEHUM. PaBHOBecue gucconuanuu  BOABL, HOHHOE
MPOU3BEACHUE BOIBI U €0 3aBUCUMOCTb OT TemnepaTypsl. [llkana
BenmunH pH 1 pOH. Crnioco0Ob1 pacdera BennunH pH pacTBopoB.
Bydepusie pactBopsl. [lomsipusyromiee neiicTBHe MOHOB COJM Ha
MOJIEKYJIBl BOZABL.  ['Haponu3 coied, IMApOIH3 MO KaTHOHY H
annoHy. CTyneH4aTslii TUaponn3. B3anMHoe ycuiieHne ruiposmsa,
NONHBIH  (HeoOpatumblil) ruaponn3. KoOHCTaHTa W cTeNeHb
THIPONN3a, CBA3b MEXIY OTHMH M KOHIIGHTpalued pacTBopa.
CriocoObl  ycwileHHs | TIOfaBieHHs rupponusa. lloHarue o
COJIbBOJIU3E.

XUMHS S-DJIEMEHTOB

[{enounsie MeTamibl. OOIIast XapaKTEPUCTHKA CBOMCTB 3JICMEHTOB,
HaxO0XJCHUE B MPUPOJE, IIONYyYEHUE MU XUMHUYECKUE CBOMCTBA
MetauioB.  CoeqWHEHWS  IIENOYHBIX  METajUIOB,  OKCHJEI,
MEPOKCHUIBI, O30HUIBI; MOJMYYCHHE, MX CBOWCTBA W XMMHYECKas
CBS3p B JTHUX COCIAMHEHUAX. [ WIPOKCHABI MICTOYHBIX METAJIOB,
moiydeHne B TpoMbinuieHHOCcTH NaOH, xmMudeckne CBOHCTBa
ruapokcuioB. OOIIas XapaKTEPUCTHKA COJICH, TTOyYEeHUE COMBI 10
Merony CombBe. OcobenHoctn xumuu — Jutusa.  OOmactu
MMPUMEHCHUA HICJIOYHBIX METaJIJIOB )51 ux COe)IPIHeHI/Iﬁ.
IllenovHo3eMenbHBIE METAJUIBI, Ocepwimid, MarHuit. OOmias
XapaKTEpUCTHKA CBOWCTB METAUIOB, HAXOXXICHHE B IIPUPOIE,
MONy4YeHWE METAJIOB M WX XHMHYecKne cBoicTBa. OOmas
XapaKTEepUCTHKA CONIEH 3THUX JIIEMEHTOB, MX PACTBOPHMOCTH U
THOPONA3YeMOCTh. OKCHABI M THAPOKCHIABl JITHX DJICMEHTOB:
MOJYYCHUE U XUMHYCCKHE CBOHCTBA. JKECTKOCTh BOJBI M METOJBI
ee ycrpaneHus. OcobOeHHocTH xXuMmuH Ocpwnims. Oomactu
IMPUMEHCHUA METAJUIOB M UX COC}IHHCHHﬁ.

XuMUs p-371€MEHTOB

OOuiasi XxapakTepUCTUKA P - AJIEMEHTOB, CPABHEHHE XUMHYECKHX
CBOWCTB M peakIoHHo# criocodHoctu. bop. CoennHenns 6opa B
MpHUpoe, ToTydeHne 0opa U ero XUMHYECKHe CBOHCTBA. bopumsr
METaJIOB, OOPOBONOPOABI, OOPOTHAPHIBI METAIIOB: IOJyUYEHHE,
XMMHUYECKas CBsI3b B OOpOBOMOPOIAX, XHMHYECKHE CBOWCTBA
coequaenuil. Hutpun Gopa u MaTepuansl Ha ero ocHoBe. bopHbIi
aHruapua 1 OOpHBIE KHCIIOTHI, NOIYYEHHE U KUCIOTHO-OCHOBHBIE
cBoiictBa. IlonydeHue TaJOrCHHUAOB OOpa M HMX THIPOJIH3.
[Mpumenenne Gopa u ero coeauHeHnil. AnromuHuid. [IpupoaHbie
UCTOYHMKA ¥  ToiydeHne Mertauia. OKCHI, THIPOKCHUI,
ATIOMHUHATBL: TIONyYCHWE W XHMHYECKHE CBOMCTBA. [ Hiapomus
COJICH anrfOMMHUS, KBacUbl. [ MAPUA AIFOMUHUS U AIFOMOTUAPHIIBL,
CHHTE3 M HWCIOJB30BAHHE B KadeCTBE BOCCTAHOBHTEICH.
[IpumeHeHre amiOMUHHS M €ro coeauHeHwi. [ammmii, wHAUH,
tannuil. IIpuponHble HCTOYHMKM, MOMYyYeHHME M XUMHUYECKUE
CBOMCTBA ATHX MeTaUIOB. OKCHIBI, THAPOKCHABI, CONH 3THX
METAJIJIOB, OCOOEHHOCTH XHMHMYECKHUX CBOWCTB COEIMHEHUIA.
OcobeHHoCcTH XUMHHN TaHs. [IpuMeHeHne rammms, HHAWS, TaJuIs
U HUX COeAMHEHHH.  Yriepoa. AJUIOTponHbIE MOIU(UKAIMN:
rpadut, ammas, kapOuH, ¢ymrepeHsl. YclnoBHS — cHHTE3a
HCKYCCTBEHHBIX aJIMa30B. YTJIEPOIHbIE HAHOTPYOKH. XUMHUYECKHE
cBoiicTBa yriepona. Kimaccudukanms kapounos. Okcuasl yrieposa
(II) m (IV): monmyyeHMe W XUMHYECKHE CBOWCTBA. YTOJbHAs
KHCJIOTa, €¢ COJM M NMpOou3BoAHbIe. CHHIIbHAS KUCIIOTA, €€ COJU:
[IOJIy4eHUEe M XUMHUecKkue cBoicrBa. Popanunbl. IIpumeHneHue
yriepoga u ero coeguHeHnil. Kpemuuii. [IpuponHeie HCTOYHUKH,
METO/IbI MOJIYYEHHUS M OYNCTKH. XUMHUYECKHE CBOICTBA KPEMHHS,
€ro OKCHIa M KPEMHHEBOM KHCIOTBHL. KBapuesoe cTekIo,
CHJIKareib, pacTBOPHUMOE CTeKJI0. BomoponHble coeauHeHHs
KpEeMHHs, TIOJyYeHHMEe U  BOCCTAaHOBUTENbHAs  aKTHUBHOCTD.
Cunniuipl  METaIoB, KapOMJ KPEMHHs, HUTPHJ KPEMHUS,




rekcaTopkpeMHHEBass ~ KHCJOTa: IIONyYeHHE ©  CBOWCTBA.
[Ipumenenne kpemMHUss U ero coeAuHeHuM. ['epmanuii, oyoBO,
cBuHell. [IpupoaHbIe ICTOYHUKY, TTOTYICHUE 3TUX JIEMEHTOB U UX
XUMHYEeCKHe cBoiicTBa. OKCHIBI W THIAPOKCHIBI AIIEMEHTOB,
cranHatsl (II u IV), mmom6ats! (11 u IV). Cynsduapr: nomydenue u
nx xumudyeckne  cpoiictBa. Comm  THOKHcioOT.  OOmas
XapaKTEepUCTUKa COJIel, pPacTBOPUMOCTh M THAPOJIU3YyEMOCTb.
[TpumeHeHne repMaHus, OJIOBa, CBUHIA U MX COCJAWHEHUH. A3OT.
OO0mas xapaKTepUCTHKa XUMHYECKIX CBOWCTB 3JIEMEHTOB TPYIIITEI
azora. [IpomblluleHHOE W J1a0OpaTOpHOE TIONyYeHHE a30Ta.
[Ipobnema cBS3aHHOTO a30Ta W BO3MOJKHBIC IYTH €€ PCIICHHS.
AMMMAK: TOJIy4€HHE, XMMHUYECKHE CBOWCTBA aMMMAKa, >KMIKHUNA
aMMHaK KaK pacTBOPUTENb, aMHIbI, UMHIBI W HHTPHUIBI, UX
THApPOAN3. ['MIpasuH W TUAPOKCHIAMHUH: TOJyYeHHE, CTPOCHHE
MOJIEKYI, KHCJIOTHO-OCHOBHBIE u OKHCJIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. A30THUCTBIH BOAOPOJ: IOJy4YECHUE,
CTpOCHHE MOJEKYNbI, a3uasl MetamioB. Okcuasl asora (I, II, II1,
IV, V); ux nonyuenue, XuMudeckas CBs3b M CBOWCTBA. BnusiHue Ha
OKpY’KaIOIYI0 CPely BHIOPOCOB OKCHIA a30Ta. A30THCTasi KUCIIOTa
W HUTPHTHI, TIOTy9CHUE U BOCCTAHOBUTEIBHBIC CBOMCTBA. A30THAS
KHCJIOTa KaK OKHCIIHTENb, TEPMUYECKOE Pa3IOKeHWE HUTPATOB U
UX WCIIOJBb30BaHKE B KadecTBe okucnuTenel. [lapckas Boaka u ee
peakuuu ¢ MeTaulaMH. [IpuMeHeHHe a3oTa W ero COeJIWHEHU.
Aszotnbie ynoopenus. @ocgop. [Ipupomusie ucrounuku docdopa,
monydenne ¢ochopa B IPOMBIIUICHHOCTH. MHOroobpasue
AIJTOTPOINHBIX Moau(uKaImii pocopa, Oenbiii U KpacHbli hocdop.
®Doc¢uH: ToIyIeHHE, CTPOCHUE MOJICKYJIBl, XUMHUYECKHE CBOUCTBA.
®ocounper  MmetamioB.  DocoumHOBas  (pochopHOBaTHCTASN),
¢dochonoBas (docthopucras) KHCJIOTHI, ¢bochunaTHI
(runodocdutsl) 1 pocdonarsl (GocHUTH) KaK BOCCTAHOBUTEIIH.
I'mpparatms PsOio, dochopHbie KuCTOTHI, (docdarsl, B3auMHbIC
nepexonbl  (ocdaroB. CoemuHeHus Qochopa ¢ TraJIOreHAMHU:
MOJIy4YeHNe, CTPOSHHE MOJEKy, ruaponus. Ilpumenenue docdopa
U ero coeAMHeHud. MbIbsK, cypbMa, BUCMYT. HaxoxneHue B
mpupoze, MoidydeHne. BooopomHble COCNWHEHWS, TONYyYCHHE H
BOCCTAHOBHTENIbHAS aKTUBHOCTh. KHCIOpOIHBIE COCIWHEHWS;
KUCIIOTHI MBIIIBSIKA U CYpbMBI: MTOJIy4EHHE, KHCIOTHO-OCHOBHEBIE U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHEIE CBOHCTBA. I'mapokeun
BucMmyTa. COeIMHEHHS JJIEMEHTOB C TaJoreHaMH, WX THAPOJIU3,
COJIM aHTHUMOHMWJIAa M BHCMYTHJIA. KMCIOTHO-OCHOBHBIE CBOWCTBA
Cynb(hHUIOB MBIIIbSIKA, CYPbMBI M BUCMYTa, X B3aHMOJEIHCTBHE C
pacTBOpuMbIME CyIbhuaamMu. TuokucnoTel U ux comu. O6nactu
MPUMEHEHUs COSIMHEHNH AmeMeHToB. Kucnopox. [IpomprnmierHoe
n nabopaTopHOE TMOIYYCHHE KHCIOPOAA, CTPOCHHE MOJIEKYIIEI,
napaMarHeTH3M Kuciopozaa. @u3nveckue 1 XMMUYECKHE CBOWMCTBA.
O30H: NONTyYeHUE, CTPOCHUE MOJIEKYJIBI, OKUCIUTEIHLHOE JICHCTBHE.
Knaccudukarust KHCIOPOTHBIX COeTUHECHHUI d1eMeHTOB. [lepokcua
BOJIOpPO/Ia: TOJyYEHHE, CTPOCHUE MOJIEKYJbl, OKHCIUTEIbHO-
BOCCTAHOBHTEINIbHBIE CBOHCTBA. O6IacTH MPUMEHEHHUS KUCIIOpOaa H
ero coenunenuid. Cepa, ceneH, Teyuryp. [IpupoaHbIe MCTOYHHKH,
MONyYCHHE 3JICMEHTOB M MX XUMHYECKHE CBOWCTBA. AJUIOTPOIIHS
Cephl, CTPOCHHWE €€ MOJEKyJsl. BomOopomHBle COSAMHEHHS
3JIEMEHTOB: TOJyYeHHE, CTPOCHUE MOJIEKYJ, BOCCTAHOBUTEIbHBIC
cBoiictBa. Cynbduabl, METOABI TMOJYYEHHs, BOCCTaHOBHUTEIHHBIC
CBOMCTBa, THAPOJIN3, OTHOIICHHE K MHHEPAJbHBIM KHCIOTaM.
Cynbdanbl U noaucyiabuabl. JMOKCHIBI 3IEMEHTOB: METOJBI
MONyYCHHUSI, CTPOCHHE MOJIEKYJ, KHCIOTHBIE W OKHCIHTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOIiCTBa. BimsHHE BBIOPOCOB CEPHUCTOTO
ra3a Ha OKpY>KaloIIyIo cpeny. TpHOKCHIBI 3JIEMEHTOB: IIOIyYCHHE,
TUpATaIis, OKUCIUTEIbHBIE CBOMCTBA. KHCIOpOIHBIE KUCIOTHI S
av), Se (IV), Te (IV), cmocoObl momyYeHHs M CBOWCTBA.
CormocTaBlieHHE OKHCIHTEIFHO-BOCCTAHOBHUTEIFHBIX CBOMCTB 3THX




KucnoT W ux coneil. CepHas KHCIOTa: IONyYeHHWE, CTPOCHHE
MOJICKYJIbI, ~OKHCIIUTEIbHOE JCHCTBHE  KOHIIEHTPUPOBAHHOTO
BOJHOTO pacTBopa, BomoorHmMmatromiee cBoicTBo. Cymbdarsl,
runpocynsdartel. IlupocepHas kucnora. TwocepHas KuCiIoTa M
THOCYNB(GAT HATPHSA: TONyYCHHE W XWMHYECKHE CBOWCTBA.
CeneHoBasi W TeJUIypoBas KHCJIOTHI, METOAbI TOMYyYEHHUS U
CBOWCTBA. XJIOPUCTHIH THOHWI W XJOPHUCTBIH  CYJIb(ypHIL:
MOJIYYCHUE, CTPOCHUEC MOJICKYJ, THUAPOIHN3. XJIOPCYIb(POHOBAS
kucnora. [IpuMeHeHue cepsl, celeHa, Teulypa U UX COEIUHEHUI.
Bonopon. [TpomsitiienHOE U 1abopaTopHOE MOTydeHHE BOJOPOIA,
Kinaccu(UKanusl THIPHIOB, BOCCTAHOBUTEIbHAS aKTHUBHOCTH
BOJIOpOa W THAPWUAOB  MeTauioB. lamorensl.  OOmas
XapaKTePUCTHKA XMMUYECKUX CBOMCTB rajOreHOB, HAXOXJIECHUE B
NpUpojie, TPOMBIIDICHHOE W  JIA0OpaTOpHOE  TOIyYCHUE.
OCOOEHHOCTH XMMHYECKUX CBOMCTB (hTOpa, PTOPHIBI KUCIOPOAA.
Peakiuu xmopa, Opoma u Hoja ¢ BOIOW M PAaCTBOPAMHU IICIIOYCH.
BonoponHbele coeIMHEHUs TalOT€HOB: IIOJYYEHHUE, KHUCIIOTHBIE
CBOI\/’ICTBa, TEPMUYICCKAA CTa6I/IJ'lBHOCTI>, BOCCTAaHOBUTCJIBHBIC
cBoiicTBa. Accomumanus monekyn HF B 1uiaBukoBOH Kuciore,
muTopuasl Kanus U HaTpus. KucmoponHele coennHeHHUS XJopa 1
Hona: mMojdy4yeHHe, CTPOCHHUE MOJIEKYJ, KHUCIOTHO-OCHOBHBIE U
OKUCJIMTEIbHO-BOCCTAHOBUTENbHBIE ~ CcBOWcTBAa.  KucnopoaHsie
KHCJIOTHI  XJIopa, Opoma ¥ #ofa, CIOCOOBI — TOJYyYCHHUS,
okucnutenbHoe nercTBue. Conu KUCIOPOIHBIX KHUCIOT TaJIoT€HOB
KaK OKHCJIHTENH B KPUCTAIIMYECKOM COCTOSTHHH. COIOCTaBIICHHE
KHCJIOTHBIX M OKHCIUTEIBHBIX CBOMCTB KHUCIIOPOAHBIX KHCJIOT
raJIoreHOB M UX coJed. MexXrajioreHHble COEAMHEHUs, HX
ruaporms. OONacTH TPUMEHEHHS TalOTeHOB M MX COCIMHCHUIA.
bnaroponueie ra3sl. HaxokaeHue B HOpupoae, MPOMBIILICHHOE
MONMyYCHUE  OJNIATOPOJHBIX  Ta30B. [IpHYMHBI  XHMHYECKOM
HWHEPTHOCTU DJICMCHTOB. KJ'IanaTHLIe COCOUHCHUA 6J'IaFOpOL[HI>IX
ra3oB. XMMHUYECKUE COCTUHCHUS KPUNITOHA U KCCHOHA CO (propoMm:
[IOJIy4€HHE, CTPOCHHE MOJIeKysl, TIuaponu3. Kucnopoausie
COCAMHCHUA 6HaFOpO}IHBIX ras3oB, KHUCJIOPOAHBIC KHUCJIOTBI U HX
comu. OOmactm mnpUMeHEeHHWS ONAaropomHBIX Ta30B M HUX
COEJIMHEHUH.

10.

Xumust d-3J1EMEHTOB

Ocobennoctu xumun d-371€MEHTOB. 3aKOHOMEPHOCTH H3MEHEHHUS
XUMUYECKHX CBOWCTB o rpynmnam u MepHoaM.
Hecrexunomerpuueckue coequHEHHs. XpOM, MOJIHUOJIEH, BOJIb(pam,
cubopruii. [IpupogHble HMCTOYHUKH, TMOJYYEHHE METaUIOB U HX
xummdeckne cpoiictBa. Comm xpoma (III), okcum m ruapoxcup
xpoma (III): momydenue, KUCIOTHO-OCHOBHBIE CBOMCTBA, THIPOIIH3.
XpOMOBBII aHTHIAPHUJ: MONY4YEHHUE, THApaTalysl, OKUCIUTEIbHbIE
cBoiicTBa. Xpomartel U OMXpomartel Kak okuciaurenu. [lomydeHue
XJIOpUCTOrO  Xpomuna U ero ruapoiaus. ComocTaBiieHue
XMMHUYECKHX CBOMCTB COEIMHEHHH MOJIMOIEHa W Bosb(ppama co
CBOMCTBAaMHM AaHAJOTUYHBIX CcoequHeHu xpoma. IIpumenenue
XpoMma, MoiiuOjeHa, Bojb(pamMa W WX coenuHeHHi. MapraHen,
TeXHEeIH, peHnit, Oopuil. [IpupoaHbIe UCTOYHHKH, MOMyYCHHUE U
XuMHudeckne cBoricTBa MetammoB. CoemuHenwst mapranma (IT),
HOJy4YEHHUE, KHCIOTHO-OCHOBHBIE u OKHCIIUTEIBHO-
BOCCTAHOBHTEIIbHBIE CBOWCTBA. JIMOKCHA MapraHia, MaHTaHATHI
(IV), momyueHwe W XuUMHUYeCKue cBoiictBa. Manranatel (VI),
MEepMaHTaHaThl, MapraHlEeBbIl aHTMAPUJA, MapraHueBas KUCIIOTa:
TMOJIYUCHUC )51 OKHCJIHUTCIBHO-BOCCTAHOBHUTCIIBHBIC CBOMCTBA.
CorocTaBieHUE XUMHUYECKUX CBONCTB COEOUHEHHUH TEXHELHS HU
peHHs CO CBOMCTBAMH aHAJIOTHYHBIX COEIWHEHHMH MapraHua.
IIpuMeneHne MapraHua, TEXHENMsA, PEHUS M HUX COEAMHEHHM.
Keneszo, kobampr, HuKenb. Haxoxaenue B Ipupoze,
MPOMBIIIICHHOE [OJly4e€HHE, XHMHUYECKHE CBOWCTBA METAJIOB.
CoenuHeHUs CTENEHH OKUCIEeHUs +2 U +3, NOoly4eHue, KUCIOTHO-
OCHOBHBIE M OKHCIHTEJIBbHO-BOCCTAHOBUTEIbHBIE  CBOWCTBA.




KomMmmnekcHele coenuHeHuss MerawioB. Depparbl: MOJyYE€HUE U
OKHCITUTEIbHOE aeiicTBre. [IpuMeHeHue kese3a, KoOaabTa, HUKEIs
u ux coenuHeHni. [InatnHOBRIE MeTarnTbl. OOMIas XapaKTEePUCTHKA
COEIMHEHUH  IUIaTMHOBBIX  METAUIOB, UX  KOMIUIEKCHBIE
coequHeHUs. Menb, cepedpo, 30110TO, peHTreHnii. Haxoxaenue B
MpUpOJE, MOJYYEHHE METaNIOB U HX XUMHUYECKHE CBOMCTBA.
OKCI/I}Z[I)I, TUAPOKCHUBI, TaJIOTrCHU b METaJIJIOB: MOJIyucHHue,
KHCIIOTHO-OCHOBHBIE ~ CBOWCTBa,  Tuuponu3.  KomriekcHbie
COEIMHEHUSI METAJNIOB, XUMHYECKasi CBA3b B HMX. lIpumeHeHue
Menu, cepedpa, 30J10Ta U UX coenuHeHuid. [{uHK, KagMuil, pTyTh.
[IpupoaHble UCTOYHUKH, TPOMBILUIEHHOE MOJIYYEHHE METAIIOB U
UX XuMudeckue cBodcTBa. CoemwHEHHS C KHCIOPOIOM |
rajoreHamu, monyueHune u cpoiictBa. Coemunenus pryta (1),
aMUJHBIE COEAMHEHUA PTYyTH. [IpuMeHeHWe UMHKa U  €ro
COC}II/IHGHI/Iﬁ. O TOKCUYHOCTHU HECOPraHMICCKUX BEIICCTB.

11.

Xumus f-3eMeHTOB

Jlantanouapl. OOmasi XapakTepUCTHKa XUMHYECKUX CBOWCTB,
MOHATHE O METOJaX IOJYyYeHHS STUX MeTauioB. KwucioTHO-
OCHOBHBIE CBOWMCTBAa OKCHAOB W THApPOKCHIOB 3nmemeHToB (IID),
ruaponmu3 conel.  AktuHOHMIBL COIMOCTaBICHHE XUMHYCCKHIX
CBOWMCTB AaKTHHOHMIIOB CO CBOIMCTBaMH JIaHTaHOWIOB. Kpatkas
XapaKTEepUCTUKAa XUMHUYECKHUX CBOHCTB YypaHa. KuciopoaHsie
COCAMHEHUS] W TaJIOTCHHIBl ypaHa, COJIM ypaHWIa, YpaHAaThl.
HpI/IMeHeHI/Ie JJAHTAHOU 0B, AKTUHOUJIOB U UX COCHHHGHHﬁ.

Coaeprxanue 3aHATHII CEMHHAPCKOT0 THIIA

I‘E‘; HaumeHoBaHue TeM (pa3aesoB) Tun Coaep:xanue 3aHSITHII CECMHHAPCKOI0 THIIA
1. | Crpoenue aToma C OcHOBHBIC TIOHSTUS W 3aKOHBI XUMUHU. OCHOBHBIE KIIACCHI
HEOpPraHUYECKUX COEAMHEHUH. PacueTel 1o ypaBHEHUSIM
peakiui.
JIP | Texnuka Oe3omacHOCTH ¥ TpaBwia  pabOTHl B
nmabopatopun. I[lorpemHocTH pe3yabTaTOB YHCICHHOTO
OKCIIEPUMEHTA. 3a4eT M0 TEXHUKE 0e30MacHOCTH.
3. | Ilepuoguueckuii 3aKOH u C YcraHoBneHE colepKaHUs KPUCTAJUIN3AIMOHHON BOJIBI B
MIePUOINIECKasi CHCTEMa KPUCTAUIOTHIPATAX U X (POPMYIL
JIP OrnpeneneHre MOJSIPHOW MacChl YIJIEKHUCIIOTO Trasa.
5. | OKHCIUTENbHO-BOCCTAHOBUTENBHEIE C [TpuroToBneHHe pacTBOpa 3aJaHHOM KOHIICHTPALUH.
TIPOIIECCHI JIP | OnpeneneHue KOHIEHTPAMH PACTBOPA TUTPOBAHUEM.
7. | XuMudeckass CBA3b U CTPOEHHUE C IIpuroToBnenue pacrsopa 3aJaHHONM KOHLEHTPALUU H
MOJIEKYJI TUTPOBaHHUE.
JIP M3ydeHne OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM.
9. | IousTHE 0 XUMHAYIECKOMH C OnpeneneHne MOISIPHON MacChl PKBUBAJIICHTA IPOCTHIX U
TE€PMOAUHAMUKE, CIIO’KHBIX BEILLECTB
TEPMOJUHAMHUYECKHE ¢bynkuuun | JIP | TonydyeHue U CBOWCTBA KOMILICKCHBIX COCANHEHUM.
COCTOSITHUS
11, IlonsiTHe 0 XMMHUYECKON KHHETHKE. C CHHTE3 KOMIUIEKCHBIX COEIUHEHNI
XUMHYECKOE PaBHOBECHE JIP | [lomyyernne  cmeKkTpa  TOTJIOMEHHS  KOMIDIEKCHOTO
COCIMHEHUS u H3y4EHHUE KOHIIEHTPAIMOHHOH
3aBUCUMOCTH  ONTHYECKOM  IJIOTHOCTH  pacTBOpa.
OnpenencHre HEM3BECTHON KOHIIEHTPAIIMH PACTBOPA.
13| PactBopsl. PaBHOBecus B pacTBOpax C I'mpponus conei.
JIP
15| Xumus s-351eMeHTOB C BBogHoe 3aHsTHE IO XUMHHU 3JIEMEHTOB.
JIP Omnpenenenne kKapOOHATHOM 1 00IIIEH )KECTKOCTH BOIBI.
[IlenouHsble, MEIOUYHO3EMENbHBIE METALIBI U MATHUH.
17| Xumus p-31eMEHTOB C Bop u amromunuii.
JIP | Yrnepoa u kpemMHuit
19 Xumus d-35eMeHTOB C OJ0BO U CBUHEII.
JIP | Asort.
®Docdop, cyppMa, BUCMYT.
Cepa, ceneH, TeJIyp.
21| Xumus f-3meMeHTOB C XpoM, MO0 1eH, BOJIBGPaM.




JIP Mapraner, xene30, KOOAIbT, HUKEIb.
Menp, cepedpo.

[IuHK, KaAMUH, PTYTh.

Conep:xkaHue caMOCTOSITEJIbLHOUH PadoThI

['y;'; HanmeHoBanue TeM (pa3aesnoB) CopnepixaHue caMOCTOSITe/ILHOI PadoThI
1. | Crpoenue atoma [loBTOpeHne  NeKMOHHOTO  Marepmaia.  [lomroToBka
MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTam
2. | Hepuonuueckuit 3aKOH u | IloBropenne  nekuuoHHoro  marepuana.  IloaroroBka
MEPUOINYECKasi CHCTEMA MPAKTHYECKUM 3aHSATHSIM H JIAOOpAaTOPHBIM padoTaM
3. | OxucnutensHO- IloBTOpeHne  nekuoOHHOrO  Marepuaia.  IloaroroBka
BOCCTaHOBHTEIBHBIE TPOIIECCHI MPaKTHYECKUM 3aHATHAM H JIAOOPAaTOPHBIM paboTaM
4. | Xumuueckass cBsi3p W crpoeHue | [loBropeHme — jekmmoHHOTO — Marepuana.  lloaroroBka
MOJIEKYJI MPAaKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
5. | onsTue 0 xumudeckolt | IloBropenne — nexumoHHoro — marepuana.  IloaroroBka
TEePMOJANHAMUKE, MPaKTHYECKUM 3aHATHSM H JIAOOpaTOPHBIM paboTaM
TepPMOANHAMUYECKHE GbyHKIIH
COCTOSTHHS
6. | IlousTHe o xuMudeckoit kuaetuke. | [loBTopeHne  ylekumoHHOro  MaTepuana.  [loaroroBka
XUMHUUECKOE PABHOBECHE MIPAKTHYECKUM 3aHATHAM H JIAOOpaTOpHBIM padoTaM
7. | PacTtBOpSL PaBHOBecus B | [loBTOpenne  nexkuuoHHoro  Mmarepuana.  IloarotoBka
pacTBOpax MPAaKTHYECKUM 3aHATHSM M JIAOOpaTOPHBIM padoTaM
8. | Xumus s-31eMeHTOB IloBTOopenue  nexuuoHHoro  Marepuana.  Iloaroroska
MIPAKTUIECKUM 3aHATHIM M Ja00PaTOPHBIM paboTaM
9. | XuMus p-32IeMEHTOB [loBTOpeHne  nexkuuoHHoro  marepuana.  IloaroroBka
MIPAKTHYECKUM 3aHATHSAM H JIAOOpaTOpHBIM padoTaM
10. | Xumus d-aneMeHTOB IloBTopenne  nexuuoHHOro  Mmarepuana.  IloaroToBka
MPAaKTHYECKUM 3aHSATHSIM H JIAOOpaTOPHBIM padoTaM
11.| Xumus f-anemeHTOB IloBTOopenue  nexuuoHHoro  Marepuana.  Iloaroroska

MIPAKTUIECKUM 3aHATHIM M Ja00paTOPHBIM paboTaM

3. OueHouyHble MaTepuajdbl AJsl TPOBeleHUS] TEKYIIero KOHTPOJIA YCIeBAeMOCTH M

NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMUXCs M0 JUCHUILIHHE (MOIYJII0)

[To mucrumuiiHe (MOIYJIIO) TPETYyCMOTPEHbI CIEAYIOLIUME BUABI KOHTPOJIS KauyecTBa

OCBOEHHUSL:
TEKYyIUI KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEXYTOYHAS aTTECTalUsl 00YUarOIUXCs 0 AUCUUIUINHE (MOIYJIIO).

3.1. OHeHO‘{HBIe MaTepuajabl AJfA NPOBCACHHUA TeKyI[leﬁ aTTeCTalliil 10 JMCHUMIIMHE

(MoyJ110)
Ne | Konrposmpyembie TeMbl (pa3/iesibl) HauMeHoBaHNe OLIECHOYHOTO CpeACTBa
n/n

1. | Ctpoenue atroma VYerHplid  ompoc. Keticet.  luckyccroHHBIE
npoueaypsl. KourponsHas padora. Tect

2. | Ilepuonuuecknil 3aKOH U epuoAndeckas cucremMa | YCTHel  ompoc.  Keiicel.  JIUCKyCCHOHHBIE
npoueaypsl. KourpossHas padora. Tect

3. | OkucnuTensHO-BOCCTAHOBUTEIBHBIE TPOIIECCHI VYerHeli  ompoc. Keiicel.  JluckyccuOHHBIE
npouenypsl. KonrponeHas padora. Tect

4. | XuMuueckas CBsI3b U CTPOCHUE MOJICKYJT VYerHplii  ompoc. Keiicel.  /luckyccuoOHHBIE
npoueaypsl. KourponsHas padora. Tect

5. | lomsTHE 0  XMMHYECKOH  TepMOAMHaMuKe, | YcrHeii  ompoc.  Kedicel.  JIuCKycCHOHHBIE
TEpPMOJMHAMUYECKUE (DYHKIIMH COCTOSIHUS npoueaypsl. KourpossHas padora. Tect

6. | IlonsiTHE O XMMHUYECKOW KHHETHKE. XUMUYECKOe | YCTHBII ompoc. Keiicbr. JunckyccuoHnHble
paBHOBECHE npouenypsl. KonrponeHas padora. Tect

7. | PactBopsl. PaBHOBecus B pacTBopax Ycrabii ompoc. Keiicer. JuckyccuoHHbIe
npoueaypsl. KourponsHas padora. Tect

8. | XuMus s-31I€MEHTOB Verwbii ompoc.  Keficsl. JIMCKyCCHOHHBIE
npoueaypsl. KourpossHas padora. Tect

9. | Xumus p-anemMeHToB VYerHeli  ompoc. Keiicel.  JluckyccuOHHBIE
npouenypsl. KonrponbsHas padora. Tect

10.| Xumwust d-amemMeHTOB YcerHBIA  ompoc. Keiicpl.  JIMCKyCCHOHHBIE




npouenypsl. KonrponbeHas padora. Tect

11.

Xumus f-37eMeHTOB VYerHplid  ompoc. Keiicel.  /luckyccuOHHBIE
npoueaypsl. KourponsHas padora. Tect

3.1.1 TunoBble KOHTPOJIbHBbIE 3aJaHUA WM HHbIE MATEPHAJIbl, HEOOX0AUMBbIE ISl OLlCHKH
3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA eATEJILHOCTH B MpoLecce TEKYIero KOHTPOJIst
ycneBaeMoCTH
YcrHblii onpoc

1.
2.

ChopmynupyiiTe OCHOBHBIE MTOJIOKEHHUSI AaTOMHO-MOJIEKYJIIPHOTO YUEHHUSL.
JlaiiTe onpeneneHue NOHATHIA:

a) SJIEMEHT, aTOM, MOJIEKYJIa;

0) IpOCTOE U CIIOKHOE BEIIECTBO;

B) OTHOCHUTENFHBIC AaTOMHAS U MOJIEKYJISIPHASI MACChI;
I') MOJIb;

1) MOJISIpHAs Macca,

€) 9KBUBAJICHT JJIEMEHTA.

3.

CdopmynupyiiTe OCHOBHbIE 3aKOHBI XUMUU:

a) 3aKOH COXpPaHEHUS MacChl BEIIECTBA;
0) 3aKOH TIOCTOSIHCTBA COCTaBa,

B) 3aKOH KpPaTHBIX OTHOIICHUH;

T) 3aKOH ABOrajapo;

n) 1-e cnencrBue 3akoHa ABOrajpo;

T) 2-e clIe[ICTBUE 3aKOHA ABOraipo;

€) 3aKOH PKBUBAJICHTOB.

4.

Cdhopmynupyiite ra30Bble 3aKOHBI:

a) 3akoH boiins-Mapuorra;

0) 3akoH I eii-Jlroccaka;

r) ypaBHeHnue Knaneiipona;

n) ypaBHenue Kianeiipona-Menpeneesa.

5.

JlaliTe onpeneneHrne OCHOBHBIX MOHATHI B TEPMOJUHAMUKE:

a) aza;

0) cucrtema,

B) M30JIMPOBAHHAS CUCTEMA;
') OTKpbITasi CUCTEMA;

1) 3aMKHYTasl cucTemMa

6.
7.
8.

11

13.
14.
15.
16.

17.
18.

19.

UYem xapaKkTepu3yeTcsi COCTOSIHUE CUCTeMbI? YeM onuchIBaeTcs COCTOSHUE CUCTEMBI?
CrangapTHOE COCTOSIHUE CHCTEMBI.

BryTtpenHssa sHeprus cucreMsl. M3 Kakux BUIOB DHEPTUU CKIIAIBIBACTCS BHYTPEHHSS
sHeprus? Kakue BUIbI PHEPIUM HE BXOJAT BO BHYTPEHHIOK YHEPTUIO?

IIepBblil 3aKOH TEPMOAVMHAMUKH.

. DHTAJILITHSL. CTaH,Z[apTHaH OHTAJIBIINA O6pa3OBaHI/I${ BemiecTBa. M3MeHeHre SHTAILIINHY B

peaKkuusx.

. 3axoH ['ecca u ciencTBus U3 Hero.
12.

Outponus. CraHgapTHas SHTpOIUS 00pa3OBaHUs XUMHUYECKHX BellecTB. V3meHeHue
SHTPOIUU B PEaKIMSIX.

BTtopoii 3aKk0H TepMOIMHAMUKHU.

Oneprust [m66ca. Dneprus ['enpmrombia.

Oueprust [ m66ca o6pazoBanms BeniecTs. M3menenue sneprun [ m66ca B peakium.

Kak 1o wu3meHenuto »osHepruum ['mb60ca MOXKHO CyAMTh O  BO3MOXKHOCTH
CaMOIIPOU3BOJILHOTO NMPOTEKaHUsI Ipolecca’?

[Touemy cBoicTBa pacTBOpa OTIMYAIOTCS OT CBOMCTB €r0 KOMIOHEHTOB?

Kakne ¢u3uko-xuMUYecKre CBOWCTBA pa30aBICHHBIX PACTBOPOB HEIJIEKTPOIUTOB BBI
3Haere”?

Ocmoc. OcMOTHYECKOE JaBIICHUE.
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20.
21.
22.
23.
24.
25.
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.

53.

54.

55.

56.

3akoH Baut-I'odda.

OmnpeneneHre OCMOTHYECKOTO TaBJICHHS pacTBOpa.

UTo Ha3BIBAIOT AABJICHUEM HACBIILIEHHOTO mapa?

[Touemy naBneHue mapa HaJ paCTBOPOM MEHBIIIE, YeM HaJl YUCTHIM PaCTBOPUTEIEM?

UT0 Ha3bIBAIOT OTHOCUTEIBHBIM MOHWKEHUEM JIABJICHHUS M1apa pacTBoOpUTeIeM?

3akoH Pays.

UTto Ha3bIBalOT TeMIepaTypoil kurnenus xxujkoctu? Kak teMmrepaTypa KUIEHUs: pacTBOpa
OTJIMYAETCSI OT TEMITEPATyPhl KUIICHHSI YUCTOTO PACTBOPUTEIIS?

Uro Ha3bIBAIOT TEMIEpaTypoil KpucTaum3anuu (oTBepiaeBaHus) xkuakoctu? Kak
TeMIIepaTypa KPUCTATU3AIMHA PACTBOPA OTIUYACTCS OT TEMIIEpaTypbl KPUCTAIUTU3AIIUN
YUCTOTO PaCTBOPUTEINS?

Bropoii 3akoH Pays.

Uemy nponopuuoHanbHbl Atkun u Atkp? Kak ux onpenenuts?

Pacuer MonexynsapHOit MacChl paCTBOPEHHOTO BEIIECTRA.

[ToueMy namsi pacTBOPOB AIEKTPOIUTOB HAOIIOJAIOTCS OTKJIOHEHHS OT 3aKOHOB Payns u
Bant-T'odda?

Uro mokaspiBaeT M30TOHHYECKUU K0dpduiment? duznueckuil CMbICT U30TOHUYECKOTO
kox¢dureHTa.

CBsi3b M30TOHUYECKOTO KOA((DUIIMEHTA CO CTETICHBIO TUCCOIMAIIAN

PasButne npeacTaBieHuit 0 CTPOCHUH aTOMA.

Mopneins aroma bopa. E€ HenocraTku.

VYpaBHeHue ne bpoitid. [[BoiicTBEHHAs MPpUPOIa AIEKTPOHA.

[Tpuniun HeomnpenenenHoctH I eitzenOepra.

VYpasuenue lllpeaunrepa.

KBaHTOBBIC unCna: T1aBHOE, OpOUTATBHOE, MATHUTHOE, CIIHH.

[IpuHIMTIBI  3aMOTHEHHUS JJICKTPOHHBIX O00OJIOYEK aToMa: TPUHIMI HAWMEHBIICH
sHepruu, npuHuun [laynu, npasuno XyHna.

[Tepnonnueckas cucrema /.M. Menneneesa. [lepuopl, rpynmst.

Panunycel, n3mMeHeHue no nepuogam U rpymmam.

[ToTentuan HOHU3AIMH, €TO U3MEHEHHE TI0 TEPHUOIaM H TPYIIIaM.

CpoACTBO K 3JIEKTPOHY, €T0 U3MEHEHHUE 110 IEPUOJaM U TPyIIIaM.
DNEeKTPOOTPUIIATETLHOCTD, €€ M3MEHEHHUE T10 TIEPHOJIaM U TPyTITIaM.

MeTo/ BaJIGHTHBIX CBsi3ei. MexaHn3Mbl 00pa30BaHMsI KOBAJICHTHON CBSI3H.

CBoiicTBa KOBAJICHTHOM CBSA3U: HACBIIIAEMOCTh, HAIIPABJICHHOCTD.

[TonstpHOCTH CBSI3M.

Teopust rubpunmzanuu. Kakwe yciaoBHs ONpeAessiioT BO3MOXHOCTh THOpHIU3AIIUN
aTOMHBIX opOuTanei?

Uewm omnpenensieTcsi TeOMETPHsT MOJICKYJIBI B TEOPUU THOPUTU3AIIIH ?

Pacnipenenure mpennoxenHsie coeauHeHHs: Na,SO;, Ba(OH),, K,S, KAI(SO,),,
AIOH(NOs),, KHSO., H,SO;, SbOCl mo kmaccam: KHCIOTBI, OCHOBAHHS, COJIH.
[IpuBenuTe Ha3BaHUs BCEX BELIECTB.

N3 mpemsiokeHHOTO TIepeYHS BBIMUIIUTE (POPMYJIBI KUCIOTHBIX, aM(pOTEPHBIX U
OCHOBHBIX OKkcuI0B: Si0,, CrO;, SO,, NO, BeO, CaO, CuO, B,0s;, MnO, Li,0, MgO,
KzO, BaO,Nazo, CI'203, NzO, Fe203, FGO, Zl’lO, CO, COz

Yxkaxute GopMylly OKCHAA, MPH PACTBOPEHHUU KOTOPOTO B BOJE oOpa3yercs KHUCIOTa
o6me171 (bOpMy.]'II)I H903Z NzOs, SOz, N203, COz

Yxkaxute (GOopMyabl KHUCIOT, KOTOPBIE HENb3s MOJNYYUTh PACTBOPEHHUEM OKCHJIOB
COOTBETCTBYIOMIMX AeMeHTOB B Boje: H.S105;, CH;COOH, H,SOs, H3PO..

CocTaBUTh ypaBHEHHUS pEaKIMl B3aUMOJACHCTBUS CEpPHOM KHUCIOTBI C OKCHUAAMHU
CIIeIYIONINX METaJUTOB: Oapws, sxene3a (I11), meau, nuHKA, TUTHST T MarHUS.

Kakum mertaniom MOXHO BOCCTaHOBUTH MeIb M3 pacTBopa cyibdaTta meau (11): Fe, Na,
Pt, Ag.
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57.

Ocy1ecTBUTh NIPEBPALLIEHUS:

a) Al — ALO; — AICL; — AI(OH); — ALO;
6) P— P205 — H3PO4 — Na3 PO4

38.

59.

60.

Paccunraiite Maccy okcuaa aqlOMUHUS MOJYYEHHOTO MPHU B3aWMOJCUCTBUU ATFOMUHUS
maccoit 135 r ¢ kucnopogom oobemom 112 1.

Kaxkas comp obpasyercs mpu B3auMOJCHCTBUU | MOJIbh THAPOKCHAA KAJIbIHSI U 2 MOJIb
CEPHOU KUCIIOTHI?

Hanummre ypaBHeHUs peakiiuii, ¢ TOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTD CIIEAYIOLIIE
IIPEBPALICHMS:

Fe — F6203 e Fez(SO4)3 —> FG(OH)3 —> FGOH(NO3)2 —> FG(NO3)3

61.

IlocnenoBaTeabHO B CXEME:

amoTepHbI OKCUA — aM(OTEPHBIN THAPOKCUT — COJIb, PACIOJIArarTCs:
1) BaO, Ba(OH),, BaCl,; 3) Ca0O, Ca(OH),, CaSOy;
2) BeO, BG(OH)z, Be(N03)2; 4) SOz, HzSO3, Nast}

62.

Hanucartn YpaBHCHUA U Ha3BaATbh COJIb — HPOAYKT B3aUMOACUCTBUSI:

a) CrO u Cr,0s ¢ pactBopamu H,SO, u NaOH;
0) Cu(OH), ¢ HemocTaTkoM U n30bITKOM HNO5.

63.

a) Al — AICl, — AI(OH)3\
Al

OcCyIecTBUTE METOYKY MTPEeBPACHHI:
/ Na[Al(OH), ]

2(804)3

6) Fe — FGCIQ —> FC(OH)Z —> FG(OH%3 —> FG(NO3)3

B) Ba

2
BaO Ba(OH), — Bas(PO.),

r)P

64.

65.

66.
67.

68.

69.

PzOs L H3PO4L} Ba3(PO4)2
CocTaBbTe AIIEKTPOHHBIE CXEMBI cTpoeHus aroMoB [A nmoarpynnsl. Kakoil u3 anemeHTOB
SBJISIETCS O0JIee CHIIBbHBIM BoccTaHoButenem? [Touemy?
YeM 0OBsICHSCTCS MEHbINIAs XUMHUUECKasi aKTUBHOCTD JIUTHUS 110 CPABHEHHUIO C KaJIUEM U
HaTtpuem?
Hanucats ypaBHeHust B3aumoseictaus ¢ Bogoit KoO u K,O,.
UeM paznuyaeTcs B3aMMOACHCTBUE C KHUCIOpoJaoM JuThs W HaTpusi? Hanucars
YpaBHEHUs PEaKLIUii.
Kakyro peaknuio cpenbl mnokasbiBatoT pactBopbl coneil: KNOs;, K,S, KCH;COO?
Hamnucars ypaBHEeHHs peakyil ruapoau3a. YKa3aTh TUI THAPOJIN3A.
Hanucats ypaBHEeHUs peakiyii, pyu NOMOIIN KOTOPBIX MOKHO OCYLIECTBUTH MEPEXObI:

Na — NaOH — Na,CO; — NaCH;COO.

70.

71.
72.

73.

74.

75.

Hamucatp anekTpoHHBIe (DOPMYIIBI aTOMOB OCPHIUIHS, MAarHUS W IEJIOYHO3EMEIIbHBIX
MeTauioB. Kakyro BajJeHTHOCTb MOTYT HpPOSBIATH aTOMbl 3THUX 3JEMEHTOB B
HEBO30YXKICHHOM cocTOsHUM? Kak OMKHBI MEHSATHCS CBOMCTBA THIAPOKCHIIOB
3JIEMEHTOB?

[Toemy ropsimunii Marauii Henb3s NOTYIINUTh Bo0? Hanucats ypaBHEHUE peaklty.

K pactBopy, comepxkaiieMy coilu Kanbliusg, OSpWIIIUS U MarHus, 100aBUIU HM30BITOK
pactBopa enkoro Hartpa. HammcaTe ypaBHeHHs mnpoucxoismux peakuuid. Kakoe
BEILIECTBO BhINAJIO B 0cafok? Kakue MOHBI OCTAIUCh B pacTBOpE?

Kaxkas conp — Be(NOs), mmn Mg(NOs), npr 0IMHAKOBBIX YCIOBUAX B OOJBIIIEH CTENEHU
nonaBepraercs ruaponusy? OTBeT obOocHOBaTh. Hammcarh ypaBHEHHE THAPOIH3a ITOU
COJIN.

OOBACHUTH, TOYEMY NPU MPOMYCKaHUH TUOKCUAA YIIIepoa Yepe3 pacTBOp XJIOPUAA UITU
HUTpaTa KajbllMs OCaJOK KapOOHaTa KaJibIMs HE BbIMagaer, a npu jaeiictBuu CO, uH
M3BECTKOBYIO BOJly — BBIIAJIAET.

B pactBope Haxonarcs nonsl Ca** u Ba®'. JlelicTBHEM KaKkoro peakTHBa MOXKHO OCAJUTh
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76.

77.

u3 pacTBopa 06a nona? Hamucatb ypaBHEHHS peaKIUi.

Jonucare ypaBHeHus1 peakuui. K kakoMy KilacCy XMMHYECKMX COEIMHEHHH ClenyeT
OTHECTH MEePOKCH]T OapHsi HA OCHOBAHUU 3THX PEaKLIUi?

VYpaBHATH peakMi METOJOM MOJIypEaKIui:

a) N21202 + KI + HzSO4 —> Iz + Nast4 + KQSO4;

6) Na,O, + Fe(OH), + H,0 — Fe(OH); + NaOH;

B) Nazoz + KMHO4 + HZSO4 —> MHSO4 + Oz + KZSO4 + Na2804 + HzO
F) B302 + FeSO4 + HzSO4 —> BaSO4 + Fez(SO4)3 + HzO,

1) BaO, + Crz(SO4); + NaOH — NaCrO, + BaSO, + H,O.

78.

79.

80.

Hanwmcate snekTpoHHBIE (OPMYJIBI aTOMOB aTIOMUHHS, TepMmanus, gopdopa, cenena,
Hona.

3a cuer mepeKphIBaHMUs Kakux opOuTaneil oopasyercst cBs3p B Mosiekyse BCI3? Kakosa
IIPOCTPaHCTBEHHAs! KOH(QUTYpaLUsl 3TOW MOJIEKYJIbI?

Hamnmcats ypaBHEHHs peakuyii B3aUMOJAEHCTBHS AIFOMUHUS:

a) ¢ pa30aBIIEHHBIMH CEPHON U a30THOM KUCIOTaMU;
0) C KOHIICHTPUPOBAHHBIMU CEPHOUN M a30THOM KUCIIOTAMH,
B) C BOJHBIM PacTBOPOM €KOTO HaTpa.

81.

82.

83.

&4.

85.

86.

87.

88.

89.

90.

91.

[Touemy amoMuHUI pacTBOpsieTCS B BOJHOM pacTBope kapOonara Harpus? Hamucartb
YPaBHEHHE PEAKLUH.

IIpu neiictBuM M30BITKAa THAPOKCHAA Kajdusl M THUIPOKCHIA aMMOHHUS Ha pPacTBOP
Aly(SO4); BbIMaBIIMi BHaYane 0CaJiok COXPAHAETCs TOJIBKO B OJHOM cilydae. YKa3aTh, B
KaKoM MMeHHO. HanucaTpe ypaBHEHMS peakuil.

OOBscHUTH 00pa3oBaHKe TPOIHOM cBs3H B MoJiekyse CO.

Moutekyiibl Kakoro BELIECTBA M KAKHME MOHBI HAXOMATCS B BOJHOM PacTBOpPE AMOKCUAA
yraepoaa? Hammcate cxeMy paBHOBecust B pacTBope. Kak M3MEHUTBHCS KOHIICHTpaLus
CO; npu 106aBJICHUH B paCTBOP IIETOUH?

bonbiie nnmn Mensine 7 3HadeHune pH B pacTBope kapOOHATOB IIETOYHBIX METAJUIOB?
OTtBeT 000CHOBATH.

JIeHCTBMEM KaKOTO PEAKTHBA MOYKHO OJHOBPEMEHHO 0OHapy)uTh HoHbl CO3* u Si0;” B
pacTBope, cojiepikalieM KapOoHaT U CHIIMKAT HaTpus?

Hanucate ypaBHeHMsI peakiui, yKa3bIBalOIIMX Ha aM(OTEpHBbIE CBOMCTBA THAPOKCHUAA
onoga (II) u ruapokcuna repmanus (II).

Y4uThIBas OTHOCHUTENBHYIO 3JIEKTPOOTPULIATEIHHOCTh aTOMOB (TOpa, XJIOpa, HATPUS U
a30Ta, YKa3aTb CMEILEHHUE DJIEKTPOHHBIX IIap M COOTBETCTBEHHO CTEIEHb OKHUCIICHHS
kaxaoro snemeHta B Mojekynax NFs;, NCl;, NasN. Kak Oyayt uatum peakuuu
B3aMMOJEICTBHS YKa3aHHBIX HUTPUIOB ¢ BOJ0M? HanucaTe ypaBHEHUS.

JlelicTBHeM KakMX BEIIECTB Ha a30T, COJIb AMMOHHS, a30THYI KHUCIOTY, HHUTPHJI
IFOMHUHMSI MOXKHO IOJTy4nTh amMMuak? Hanucats ypaBHEHUs peakiuil.

Hammcare ypaBHEHMs peakuuii TEpMHUYECKOIO pas3JIOKEHUsT HHUTPUTA, HUTpaTa M
KapOOHaTa aMMOHHSI.

Hanucate ypaBHeHUs1 peakuii B3aUMOIEHCTBHUS:

a) KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C cepedpoMm, ¢ Gpochopom;
0) pa30aBIIEHHON a30THOM KUCJIOTHI C MEBIO, C MAarHUEM.

92.

93.

94.

95.
96.

Hanucarbs ypaBHEeHHsI peakiuii TEPMHUYECKOTO Pa3joKEHHUs HUTPATOB HATPHUSA, MEIU U
prytu (II).

B kakoif CTemeHM OKHUCICHHS cepa MOXET OBITh TONBKO OKHUCIUTENEM, TOJBKO
BOCCTaHOBUTEJEM. HammcaTh COOTBETCTBYIOIIME JJICKTPOHHBIE (GopMmyisl. B kakoi
CTETICHU OKUCJICHUS Cepa MOXKET OBITh OKUCIIUTEIEM U BOCCTAHOBUTEIEM?

Kak m3MeHsfoTCSl MOTeHIIMAl HOHU3AIIMU | CPOJICTBO K DJIEKTPOHY B psany S — Se — Te —
Po? Uem 510 00BsICHSCTCS?

3a cueT Kakux JIEKTPOHHBIX OpOUTAIEH OCYIIECTBISETCS CBsI3b B MojieKyie H,S?
HamucaTh ypaBHEHHE CTYNEHYATON IUCCOIMAIIMUA CEPOBOAOPOIHOM KUCIOTHI. Kak OymyT
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cMmemarkes papHoBecus nipu npudasnenuu HCL, Pb(NO;),, menoun?

97. Kakue BemecTBa OyayT MOTydaThCsl IPU B3auMojeicTBun FeS ¢ consiHON KUCIOTOM U ¢
KOHLICHTPUPOBAHHOM a30THOM KucioTo? HanucaTe ypaBHEHHUS.

98. N306pa3uth rpaduueckyro GopMyiny THOCYIb(}AaTa HATPHS, YKa3aTh CTETICHb OKUCIICHHS
CEpBI B 3TOM COEAMHEHHUHU.

99. Kak n3MeHsieTcsl SHEeprus MOHU3ALMUU U CPOJCTBO K AeKTpoHy B psaay Cl — Br — [ — At.
YeM 310 00BsACHSCTCA?

100. Kax m3mensiercs nmpoynocts xumuueckoit csizu B psaagy HF — HCI — HBr — HI?
Yem 510 o0OBscHsercs? Kakoif u3 raloreHHIOB sBIsSeTcS Haubojee CHIIbHBIM
BoccTaHoButenem? Kakoii — Hanbosee ciadpimM?

101. Kakue opOuTanu aToMOB XJIOpa U MOJIa UCIOJIB3YIOTCS ITPU 00pa30BaHUU CBS3H B
Mosnekyiax ClO; u 1,05?

102. Hanmcate popMyIiel OKCHIOB XJIOpa B CTENIEHHM OKMCIeHus xjiopa +1, +3, +5, +7
U COOTBETCTBYIOIIUX UM KHUCJOT. JlaTh Ha3BaHMS KUCIOT M yKa3aTh, KAK U3MEHSAETCS UX
cuIa.

103. VYkazaTh pazivuus B CTPOCHUM aTOMOB TUTaHa W repMmanus. Kak sTo BiMseT Ha
XapakTep UX OKCUIOB ¥ THPOKCHUIOB?

104. Kaxoit u3 1Byx THAPOKCHIOB TIPOSIBISET OoJiee ocHOBHBIE cBoMcTBa: Ti(OH)4 mm
Zr(OH),; Ti(OH)4 umu Ti(OH),?

105. Hamucate ¢opMynsl OKCHIOB BaHaaWs € yKa3aTh, KaK W3MEHSETCA WX
XUMHMUYECKUN XapaKTep MpHU NEPEXo]e OT HU3LIEH CTENEHN OKUCIEHUS K BBICILIEH.

106. Kaxoit 3 okcuaoB uMeer Oosiee KUCTOTHBIA XapakTep: V.0s mmu Nb,Os; V,0s
i As,Os?

107. Hanucath snekTpoHHbIE KOHQUrypalid aTOMOB Xpoma M MoiubneHa. Jlate
OOBSICHEHHUS.

108. OOBsCHUTH OJU30CTh ATOMHBIX PAJANYCOB MOJIMOJIEHA U BOJb(pama U HEKOTOPOE
UX OTJINYME OT aTOMHOTO pajinyca XpoMa.

109. Kakue cremenn okucieHUs XapakTEpHBI JUIsl Xpoma, MOJIUOIEHA U BoJb(pama.
IIpuBecTy npuMepsl COEUHEHUN.

110. Hammcatre ypaBHEHHsI peakiuii, KOTOpPbIE XapaKTEpU3YIOT KHUCIOTHO-OCHOBHBIE
cBoiicTBa okcuaoB Cr,0;, CrOs;, MoOs;, WOs/

I11. Hamucate ypaBHeHUs peakumii B3auMoieicTBus Tuapokcuma xpoma (III) ¢
pacTBOPOM CEPHON KHUCIIOTHI, C PACTBOPOM E€AKOTO KaJlus.

112. Hanucats (opmysbsl BO3MOXHBIX OKCHJOB MapraHila U COOTBETCTBYIOIIUX UM
THJIPOKCUIOB. YKa3aTh UX CBOWCTBA: KUCIOTHBIE, OCHOBHBIE, aM(OTEPHBIE.

113. Hanucats anextponnsie popmynsl Mn(1V), Mn(VII), Re(I1l), Re(VII). Kakoit u3
aTOMOB B yKa3aHHOH CTENEHU OKHCIICHMS SIBIIETCS HauOOJee CONBbHBIM OKHUCIUTENEeM?
Kakoii Haubosee cuiabHBIM BOCCTAaHOBUTEIEM?

114. B kakux kucinorax pactBopsiercs Maprasen. Hamucats ypaBHEHUS peakiyii.

115. Kakoit u3 unonoB — Fe®’, Co* wmmm Ni** - ob6namaer Oosiee CHIBHBIMU
BOCCTAaHOBUTEJILHBIMU CBOWCTBAMU?

116. Hanmcats ypaBHEeHHs peakuyii B3aUMOJEHCTBHS JKeJe3a C:

117. a) pa30aBJIEHHON U KOHLIEHTPUPOBAHHOM XJIOPOBOJIOPOJHON KUCIIOTOI;

118. 0) pa30aBICeHHOM M KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTOM;

119. B) pa30aBiieHHON a30THOW KHCIOTOH.

120. Hanucatps snexkTpoHHbIe (QOpMysbl aTOMOB IMHKAa W Kagmus. Kakolt u3 »Tux
3JIEMEHTOB 00J1a1aeT OoJiee BBIPAKEHHBIMH METAJUIMYECKHUMHU CBOWCTBAMH?

121. Hamnmcats ypaBHEeHHs peakimii pacTBOPEHUS HUHKA B KUCIOTAX:

122. a) XJIOPOBOJOPOIHOI;

123. 0) pa30aBIEHHON M KOHIIEHTPUPOBAHHOW CEPHOM;

124. B) pa30aBlieHHON M KOHIICHTPUPOBAHHOW a30THOI;

125. T') B IIEJIOYH.

14



126. Kakoii 3 okcunoB Zn(OH), i Cd(OH), momxeH mposBIsSTh 00Jee OCHOBHBIC
cBoiictBa? [louemy?

127. HanucaTe ypaBHeHHs peakIMM pacTBOPEHUS PTYTH B KOHLEHTPUPOBAHHOM
a30THOM KUCJIOTE: B U30BITKE, B HEOCTATKE.
128. VYKakute MoJOXKEeHUEe MeAU U cepedpa B MEPUOJUUECKON CHCTEME 3JIEMEHTOB M

HaAIUIINTE 3JEKTPOHHBIE (OopMyJbl UX aTroMoB. [louemy BoccTaHOBUTENbHBIE CBOMCTBA
Meu U cepeOpa BbIpaKeHBI ci1abee, 4eM Yy MIeTOYHBIX METaUIOB?
129. Hamnmcars ypaBHEHHs peakiyii B3aUMOJCHCTBHS MEIM C KUCJIIOTAMU:

a) pa30aBJIEHHON XJIOPOBOAOPOIHOI;

0) paz0aBiIeHHOI a30THOM;

B) KOHIICHTPUPOBAHHOM a30THO;

) pa30aBJICHHON CEPHOI;

Keiicol (cuTyanuu u 3a1a4M ¢ 3aJaHHBIMHU YCJIOBUSIMH)

1. Ywucno HEUTPOHOB COBIAJIAET C YUCIIOM IMPOTOHOB B SIAPE U30TOMA! ?;Mg, ﬁNa, ?gK , f;Al .
2. BBMUCINTH KOJWYECTBO BEIIECTBA M KOJIMYECTBO MOJIEKYHd, comepxkamnieecas B 100 r
okcupa cepsl (VI). Onpegenuts Mmaccy oaHON MoseKyJibl SOs.

Breraucnuts sxBuBasienT CO, B peaknusx oopazoanus ¢ NaOH a) NaHCO;; 6) Na,CO:s.

4. Tlpu coemunenuu 1,5 T HaTpus ¢ u30bITKOM Xjopa obpaszoBanoch 3,81 r NaCl. Haiitu
SKBHUBAJIEHTHYIO MAacCy HaTpus M €ro SKBUBAJCHT, €CJIM M3BECTHO, YTO SKBUBAJICHTHAs
Macca xJjiopa paBHa 35, 45 r/MoJb.

5. Tlpum Temnepatype 273 K u naBnenun 101,3 xIla ra3 3anumaer o6bem 250 mu. Kakoit
o0Bem 3aitmer ra3 npu 96 klla u Toii xe Temmneparype?

6. 1 m® raza maxomurcs npu 0°C. Tlpu Kakoii Temmeparype 0ObEM rasa yIBOUTCS, €CIH
JABJICHUE OCTAHETCS] HEU3MEHHBIM?

7. Han 40 mu raza npu 7°C u 96 klla. [Ipu kakom naBrneHun oO0beM raza gocturuer 60 i,
ecii Temneparypa Bospacrer g0 17°C.

8. CKOIIbKO IpaMMOB KaJblIUs BCTYIWJIO B PEAKIIHIO C BOJOU, €CIM 00BEM BbIICIUBIIETOCS
Bostopoaa npu 25°C u 99,3 klla paBen 480 mn?

9. Coenunenue coxepxur 24,26 % yraepoxa, 71,62 % xmopa u 4,12% Boagopona.
[TnotHOCTH MO Botopony 49,1. Haiitu uctunHyto GopMyiy COeTMHEHUS.

10. Coenunenue cepol ¢ Gpropom coaepxkut 62,8 % cepsr u 37,2 % ¢ropa. Macca 118 mu
JAHHOTO COeJMHEHUs B ¢opMme raza, usameperroro npu 7°C u 98,64 xlla pasna 0,51 r.
KakoBa uctunHas opmyia coeTMHEHHUS.

11. [Ipouecc, mnpoTekaromUid TPU TOCTOSSHHOM 3HAYEHUU TEMIEPATypbl B CHUCTEME,
Ha3bIBACTCS: M30TEPMUIECKUM, H300apUIECKUM, aTHa0aTHUECKUM, H30XOPUIECKUM.

12. Boruucnuts AH® peakiuu:

13. B,Os; + 3Mg = 2B + 3MgO

14. Bpluncnuth TEIJIOTYy Iepexoaa rpapura B ainMa3, €CIM H3BECTHO, 4YTO TEIUIOTa
obpazoBarust CO, u3 rpadpura AH°%e(CO: «p) = — 94,05 kxan/monb, a U3 ammasa
AH95(CO3 () = — 94,50 KkKas1/MOJIB.

15. Beraucnuts m3menenue sutpormn nepexona H,O (xp) B HO (x) u H,O (k) B H,O ().
Pe3ynbTatsl nosicHute.

16. Beruncinure u3MEHEHHE SHTPONNH B PEAKIUU:

17 C2H4 + 302 = 2C02 + 2H20 (1")

18. Boruncnure usmenenue sneprun ['m66ca npu 25 u 1000°C i peakuuu:

19. C(rpadur) + H,O (1) = Ha(T) + CO(T),

20. eciu AH®%0s(p) = 131,3 xJIx, AS®0s(p) = 133,6 JIx/K.

21. Kakoit gaxTop — SHTaJIBNUWHBIN WIM SHTPONUUHBIN — OmpeaenseT BO3MOXHOCTh 3TOM
peakuuu?

22. CKOJBKO TEIIOThl MOTpedyeTcs AJisl MoJydeHus 275 T MapraHiia corjlacHO YpaBHEHHIO
MnO,(1) + 2C(T) = Mn(T) + 2CO((T); AH%9%(p) = 293 xIx? CKOIBKO TpPHU ITOM

[98)
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BBIJICIUTHCS TUTPOB oKkcuaa yriuepoxaa (1) (u.y.)?
23. Boruucnure 3naueHust AH%og3, AS®095 1 AG®0g JUTSI peaKIuu:
24. NH4Cl(x) = NH;(t) + HCI(1)
25. Kak BnusietT TemriepaTypa Ha HampaBJIeHUE pacCMaTpUBAEMOro mnpoiecca’?
26. Ucxons u3 3HaueHUH AG°s,f MICXOIHBIX BEMIECTB M MPOAYKTOB PEAKIIMH, BBIYUCIUTE
AG®08 CIEAYIONIUX PEAKIIHI:
27. MgO(k) + COx(r) = MgCO;(k)
28. BaO(x) + COx(r) = BaCOs(k)
29. CaO(x) + CO,(r) = CaCOs(k)
30. SrO(x) + COx(1) = SrCO;(k)
31. Kak m3mensitorest B psiny MgO — CaO — SrO — BaO KuCIOTHO-OCHOBHBIE CBOMCTBa
OKCHJIOB, M KaK 3TO coryiacyercsi co 3HaueHHeM AG® o0pa3oBaHHUs paccMaTpHUBAEMbIX
KapOOHATOB U3 OKCHUJIOB?
32. BBIYMCIUTh OCMOTHYECKOE JaBJIECHUE pacTBOpa, cojeprkaiiero 27 r riaoko3sl B 500 mi
pactBopa npu 297 K.
33. JlaBnenue mapa Boasl npu 20°C coctaBnser 2338 [la. BeluucinuTe CKOJIBKO I'paMMOB
caxapa clieyer pacTBoputTh B 720 T BOABI JUIs INOJYYEHHUs pacTBOpa, AABICHUE Iapa
kotoporo Ha 18,7 Ila MeHpme paBineHus napa BoOAbl? BBIYMCINTE MPOLEHTHOE
coJiep;KaHue caxapa B pacTBOpeE.
34. B 10 mx Boas! BHecnu 0,2 T Genka nuroxpoma C, MoJsipHasi Macca KOTOPOT'O COCTaBIISIET
12400 r/moinb. HaiiTu moHmXeHue TeMIepaTypbl 3aMep3aHusl IIOJTYyUYEHHOTO PacTBOpA.
35. Ilpu pactBopenuun 0,2 r muroxpoma C B Boje obmuii o0beM pacTBopa moctur 10 mi.
BoruncnuTh ocMOTHYECKOE JIaBJICHHE IOJIYYEHHOTO pPacTBOpa, KOTOpPOE OOHApYKHUTCS
OpyU HaJUYUM MeMOpaHbl, MPOIyCKArolleid MOJIEKYJbl BOJbI, HO HE MPOITyCKaIOIIeH
MOJIEKYJ LIUTOXPOMA.
36. PactBop caxapa C;H»O,, okaszpiBaeT mpu 27°C 0OCMOTHYECKOE daBJEHUE, pPaBHOE
156 xlIla. IlpuHuMas MIOTHOCTH pacTBOpa PaBHOM E€AMHMIIE, BBIYUCIUTH TEMIIEPATYpPy
€ro KpUCTaJUTH3aIlIH.
37.Ilpu kakoit Temmeparype OyaeT 3amep3arb pacTtBop, coaepxkamuii 30 % (mac.)
3TUIIOBOTO criupTa’?
38. Ecim  pactBoputs 25,51 BaCl, B 750r BOABI, TO TOJXYyYHUTCS PacTBOP,
kpuctaummsytonuicsa npu — 0,756°C. BeunucauTe Kaxylyrcs CTENEHb TUCCOLUALUN
COJIM B pacTBOPE.
39. 3anucaTh MOJIHYIO, KpaTKyl0 »JJIEKTPOHHbIE KOHQUTYpalMH, a Takke H300pa3uTh
KPaTKyIo 3JIEKTPOHHYIO KOH(UTYpaUIo B rpadUuecKoOM BHJIE JJIS CICAYIOIIMX aTOMOB U
noHos: K, P, Ti, Mo, Cr**, Se*".
40. DnexTpoHHas CTPYKTypa BAJICHTHOTO YHEPreTUYECKOTO YPOBHs aTroMa IUpKoHUs (Zr) B
OCHOBHOM COCTOsTHUM uMeeT Bu: 4d*5s?, 4d5s°, 4d%5s', 5°5p.
41. Kondurypanus BaJeHTHBIX JJIEKTPOHOB B aroMaxX JBYX DJIEMEHTOB BBIPAXKAETCs
dbopMmynamu:
a) 3s*3p? u 3d*4s?
0) 3d*4s* u 4s*4p*

B kakux mepuojax u rpymnmnax HaXOASTCs 3TU 3yeMeHThI? JIOMKHBI 1M OHM OTJIMYaThCS
10 CBOMM CBOMCTBaM, UMESl OJJUHAKOBOE YUCJIO BAJIEHTHBIX 3JIEKTPOHOB?

42. loHM3allMOHHBIA MOTEHIMAN IS KAaKOro U3 JBYX AJIEMEHTOB JIOJDKEH OBITh OobIIeit
BEJIMYMHOM, €CJIN AJIEKTPOHHAS KOH(PHUTYpaIHst UX aTOMOB BBIpaxkaeTcsi opMyIaMu:

a) 1s?2s%2p®3s*3p? u 1s2s*2p°3s?3p°
0) 1s*2s*2p°3s?3p%4s' u 1s2s*2p°3s*3p®3d'%4s!

43. ®opmyna MOJEKYJbl BEIIECTBA, B KOTOPOM peamu3yeTcss TOJBKO KOBaJCHTHBIN
nosisipHbId TUN cBs3u umeeT Bua: CO, Ca0O, O,, Na,COs;.

44. YcTaHOBUTE COOTBETCTBUE MeXay (OpMyNod MOJIEKYJIbl WM HOHA U THIIOM
rHOpUIN3AIMN BAJICHTHBIX OpOHUTaIel IEHTPATLHOTO aToMa:
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BrF; —; NH," —; SFe -
BapuanTsl 0TBETOB: sp’, sp’, sp°d’, sp, sp’d.

45. Onpenennute MPOCTPaHCTBEHHYIO KoHpuryparuto moiekyia: BeCl,, SnCl,, SiFs, NF;,
PCLs, SFe, CIF;, SOs. YkaxuTte Tun ruOpuan3aini.

46. Kakyro npocTpaHCTBEHHYIO KOHPUTYpaIlMi0 UMEET HUTPAT-UOH: TIOCKYIO TPEYTOJIbHYIO,
JUHENHYI0, TETPAdAPUIECKYI0, OKTadIPUIECKYIO.

Kaxkas n3 monekyn CCly umu CHCI; umeer GosbInid TUTIOJIBHBIE MOMEHT
JlucKyccHOHHBbIE NpoueAypbl (KPYIJbIH CTOJ, AMCKYCCHS, NMOJEeMHKA, AUCIYT, AedaThbl,
MHUHH-KOH(pEPEeHH)

1. DxBUBaJIeHT. 3aKOH YKBUBAJICHTOB.

2. llpurorosnenue pacTBopoB. CriocoObl BhIpaKEeHUsI KOHIICHTPAIHil paCTBOPOB.

3. OcHoOBHbIE MONOXKEHUsI MeToAa BajeHTHBIX cBsizel (BC). ['mOpunHble npeacraBieHus.
Jlenokanu3oBaHHbIE T-CBSA3H U MPOLEAYypa HAJT0KEHUS BAJICHTHBIX CXEM

4. OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

5. Xumunueckoe paBHoBecue. Koncranta xmmmueckoro paBHoBecusi (Kp m Kc). Pacuer
paBHOBECHBIX KOHILIeHTpauuid. CmemnieHue paBHoBecuss W npuHiun Jle-llatense —
bpayna.

I'eomeTpus Monekyn, meron I'miiecnu.

7. CBoiicTBa pacTBOpOB 3yeKTponuToB. KoHcTaHTa M cTemeHb nauccouuanuu. HMonHoe
npousBeieHne Bojbl, mkana pH. Pacuer pH pactBopoB kucinot u ocHoBanuil. Pacuer pH
Oy(depHBIX pacTBOPOB.

8. Xumuueckas CBs3b B KOMIJIEKCHBIX COETUHEHUSIX.

9. IlpenckaszaHue CBOMCTB BEIIECTB HA OCHOBE MEPUOAUYECKOTO 3aKOHA, NMPEACTABICHUE O
MeToAax cpaBHUTENBHOTO pacuera M. X. KapanerbaHua.

10. OcymiecTBiieHne  MpeBpallleHUs, TMOJyYeHHE  HEOPraHMYecKOro  BellecTBa U3
IIPEJI0KEHHOTO

KonTpoabublii padota

Konrtponsnas padora Nel

1. Okenp metaia conepkut 52,9 mac.% metama. OnpenenuTb MOJSIPHYIO Maccy SKBUBAJIEHTa
MeTajjia ¥ ero Opomuia B 0OMEHHOHN peaklMu.

2. 11,2 n (n.y.) 6pomoBomopoa pacteopri B 500 M1 Boael. HaliT KOHIIEHTpaIio pacTBopa B
Mac.%, MOISIILHOCTE U MoJibHOE oTHomenne H,O:HBr.

3. a) OxapakTepu30BaTh KBAHTOBBIMHM YHCIAMH BCE JJEKTPOHBI aTOMa a30Ta B OCHOBHOM
COCTOSTHUH; 0) HAMUCaTh AIEKTPOHHBIC (POPMYIIBI ATOMOB TEIUTypa U MOJHOJICHA, a TaKKe MOHA
Co™'.

4. a) B ciemyronmx mapax aTOMOB WM HOHOB YKa3aTh Y KAaKOW YacCTHIIBI paanyc OoJIbIe:
Be u N, Cr*" u Co*, Rb" u Br; 6 ) B cneayrommx napax KMCIOT U OCHOBaHMI BEIOpaTh GoJiee
ciuipHyt0 Kuciory (ocHoBanme): H,00, m H,004 CsOH u Ba(OH),. OtBer 0060CHOBATH.
5. OxapaxTepusyiTe BaJIeHTHbIE BO3MOXKHOCTU aTtoMma (ochopa. OObsCHUTE, TOYEMY €CTb
Mmoutekyisl PFs u PCls, a ner Mmonekyn NFs u NC1s?

6. M300pa3uTh cxembl NepeKpbIBaHUS oOpOuTalell mpu o0pa3oBaHUU CBsI3eH B MOJIEKYyJe
MYpaBBHHOHN KHCIOTHI UCXO/IS U3 THOPUAHBIX TPEACTABICHUH.

O1ieHKa 3aJaHUI:

Ne 3amanus 1 2 3 4
Ornenka, 6aimn 2 2 2 2 1 1 10
KonTponbnast padota No2

1. Ha ocnoBe meroma I'mmnecnu mpezackasath reomerpuio crnemyrounmx yactui: SnCl,, SbHj,
PC1,". Yka3aTh MOJISIPHBIC MOJIEKYJIBI.

2. Ha ocnoe metoga MO onpenenurs KpaTHOCTh CBSI3U KHCIOPOA-KUCIOpo B Moiiekyie O», a
TaK)K€ MarHUTHBIE CBOWCTBA 3TOM MoJieKyJbl. Kak M3MEHUTCS JUIMHA CBSI3U NpPU MEpPexoe OT
MostekyJbl O; K MOJteKysipHoMy HoHy O,™?

3. Paccmotpets Ha ocHoBe MeTozia BC XMMHUECKyIO CBA3b B KOMIUIEKCHBIX MOHax [Ni(NH;)q]*"

9\
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u [Ni(CN)]* ompenenurb: a) TUIN TUOPUIM3ALMU OpOUTAlEl ILIEHTPAIBHOrO aroma, 0)
reOMEeTPHIO KOMILJIEKCa, B) €F0 MarHUTHBIE CBOWCTBA.

4. Ina npoenenuss OBP B kucnoit cpexe mpurorosieH 1,2H pactBop Ouxpomara kamus,
uMerIHi TIOTHOCTE 1,04 r/Mit. Onpenaenuth MOJSIPHOCTh M THUTP 3TOTO PacTBOpa, a TAKKE
MOJIBHYIO JI0JIIO COJIM B pacTBOPE.

5. BBIUHCIUTh CPEeHIO SHTANBIINIO CBSI3U yIiepoa-Kuciaopoa B Mosekyiie CO; mo cieayonmm
naunbsiM: AH00p.CO»(1) = -393,5 xJ[/MOIb;

1) C(k, rpadur) = C(1); AH®, = 715,1 x/Ix;

2) Oy(r) = 20(1); AH® = 498,4 xJIx.

6. Jns mposenenuss OBP, B koTopoit ucrosb3yercss Ouxpomar Kajius Kak OKUCIUTEIb B KUCION
cpene, npurotosieH 2,40 H pactBop 3toro coenunenus. CKOIbKO TpaMMOB OWXpomaTa Kaius
HEO0OXOAMMO B3ATh 151 puroToByieHus 600 M1 Takoro pactBopa?
O1eHKka 3aaHuil:

Ne 3amanus 1 2 3 4 5
Ornenka, 6amn 1,5 1 2 2 2 1,5 10
Kontponbnas padora Ne3

1. Ilo cnpaBouHbIM aAaHHbIM ompenenautb npu 298,15K koHCTaHTy paBHOBecus Ipolecca
2N02(F) > N204(F)

2. Bbruncnuth paBHOBECHYIO KOHUEHTpauuio N,O4(r), ecnu ucxoaHas koHueHTpauus NO,
cocTaBisia 3 MOJIb/JI, @ ucxoiHas KoHIeHTparus N,O, Obl1a paBHa HYJIIO.

3. B 2 1 Bons! pactBopuiu 5,0 11 (H.y.) OpoMOBOIOPO/Ia U MOJIYYHIIA PACTBOP € IMIIOTHOCTHIO 1,01
r/mit. Beraucauts pH aToro pactsopa.

4. Haiitu koHueHTpauuio u pH pacTBopa ykCyCHON KHCIOTbI, UMEIOIIEr0 CTENEHb AUCCOLUALNN
12%. Kmuce. CH;COOH = 2¢10°. Ckombko ma 70 macc.% pacTBOpa YKCYCHOM KHCIIOTHI
(rurotHOCTH 1,07 T/MIT) HEOOXOAUMO JIJIst IPUTOTOBICHUS 2,0 JT IEPBOHAYAIBHOTO pacTBOpa?

5. Ilo crpaBOYHBIM JIaHHBIM OMNPEACHUTH MpU 298,15 KOHCTAHTY AUCCOLUMAIIMU CHUHUJIBHON
KHCJIOTHI B BOJJHOM PacTBOpE.

6. Hammcatp ypaBHEHHUS OKHCJICHHS KalbIUsl KOHIIGHTPHUPOBAHHBIM pPAaCTBOPOM a30THOM
KHCIIOTbI, OKUCJIEHHSI aJIFOMUHUS Pa30aBIEHHBIM PACTBOPOM a30THOM KHMCIIOTHI.
O1ieHKa 3aJaHUI:

No 3aganus 1 2 3 4 5 6 )Y
Ouenka, 6ami 1,5 1,5 2 2 1,5 1,5 10
KonTponbnas padota N4

1. HanmucaTh ypaBHEHMsI peaklnii, TO3BOJSIOLINX OCYLIECTBUTH IIPEBPALLEHUS:
NazB4O7—> H3BO3—> B203—) BC13—> H3BO3.

2. HamucaTh ypaBHEHUS peaKLIUii:

KO3 + KMHO4 + HzSO4 — CsH + Hzo —>

A1C13+K2803+H20—> SI+HF+HNO3—>

3. BopoBomoponabl (O60paHBI): MOJyYEeHHE, CTPOCHHE MOJICKYJ, XHUMHYECKHE CBOWCTBa Ha
npumepe AubopaHa.

4. Ckonpko rpammoB RbBr cnemyer nobGasute k 3 1 0,15 M pactBopa HuTpaTa
mrammuHcepeOpa(l), coneprxkaiero M30bBITOYHBIN aMMuaK B KolnudecTBe | Moub/J, JUIs Havajia
BBINaeHus OpoMua cepebpa? KoHcTanTa ycTOMYMBOCTH KOMILIEKCHOTO HOHa paBHa 1,8 <107, a
NPOU3BEEHHUE PACTBOPUMOCTH OpoMua cepebpa — 12107

5. Hanucatp ypaBHEHHs peaklMii, JeKalUX B OCHOBE MPOMBIIIIEHHOTO MOJyYeHUs aTlOMUHUS,
Mar"usi 4 COJibl.

6. OcCOOEHHOCTH XUMHUH JTUTHSI.
O1eHKa 3aJaHnil:

Ne 3amanus 1
Ornenka, 6amn 2 2 2 2 2 2 12
Kontponbnas padota Ne5

1. HanmucaTh ypaBHEHMsI peaklnii, HO3BOJISIOIMX OCYLIECTBUTH npeBpaieHus: H,SeOs—Se—-...

)
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—’HzSG—>S€‘Oz.

2. HanucaTes ypaBHEHHMSI peaKIuil:

Pb + HNOs(pa36.)—
NH4NO3-t—>

3. Cynbhuasl CypbMbl, MBIIIbSIKA U BUCMYTa: TOJY4YeHHE, B3aUMOJCHCTBHE C PAaCTBOPAMHU
CyJIb(PHUIOB U MIETOYEH.
4. Beruuciute pH 4,00 mac.% pactBopa NaHSOs (mmotnocts 1,03 r/mm). Koncranta
JTCCOLMAIIMN CEPHOM KUCIIOTHI 10 BTOpO# cTynenu pasHa 0,01.
5. Hamucate ypaBHEHHMs peakiMii, OTpa)KaloIIUX XHMHU3M MPOLECCOB 3apsSAKA U pa3psIKku

CBUHIIOBOTO aKKyMYJIATOpA.

PH3 + KzCI'zO7 + HzSO4—>
SnO + KOH + H,O0—

6. Hanucare ypaBHEHMsI peakiMil B3aMMOAEHMCTBMs OJIOBa M CBHMHIA C KOHIIEHTPUPOBAHHBIM
pacTBOPOM a30THOM KHCIIOTBHI, 0JIOBa — C M30BITKOM pasz0baBineHHoro pactsopa KOH wu mpu
crutaBienuu ¢ KOH.
OrneHKa 3aTaHU:

Konrpomnsnas padora Neb

1. HarmucaTh ypaBHEeHUs peaklnii, TO3BOJSIONINX OCYIIECTBUTH MIPEBPALLICHUS:
Au— H[AuCl4]— Au— AuCls;— K[Au(OH)4].

2. HanucaTh ypaBHEHHUS pEaKIIMil:

Ne 3aganus

1

2

3

4

5

6

Orenka, 6ain

2

2

2

2

2

2

12

CI‘SO4 + H20—>

KMI’IO4 + KN02 + H20—>

Fe + Oz + H20—>
NiCl, + KCN(u36.)—

3. Tlonmydenue XJOpUCTOrOo XpoMmia MU Ouxpomara kaimuss w3 coeauHenuit xpoma (III).

OxucIHuTeIIbHBIE CBOMCTBA 6I/IXp0MaTa Kaaus.

4. Haiitu pH wm crenenp ruaponmsa 0,1M pactBopa Qopmumarta Kamms, €clid KOHCTaHTa

JMCCOLMALIAY MypPaBEUHON KHUCIOTHI paBHa 2-107,

5. Hanmcarb ypaBHEHHUs peaklMil pacTBOPEHMs 30J10Ta B CEJICHOBOM KHUCIIOTE, cepedpa — B
KOHIIEHTPUPOBAHHOM U pa30aBICHHOM pacTBOPAX a30THON KUCIIOTBHI.
6. Hammicarn YpPaBHCHUA peaKuMﬁ, JIC)KAIHUX B OCHOBC MPOMBIIIJIICHHOI'O MOJYYCHUS MapraHIiia,
NepMaHraHaTa Kajaus U peHusl.
OneHka 3a1aHuii:

No zamanus

1

2

3

4

5

6

X

Ornenka, 6aj

2

2

2

2

2

2

12

Munu-tect

Hcxonabie BemecTsa

A. NazO nu HzO
b. Nau H,O
B. NaOH u HzSO4(p-p)

[IponykTsl peakunn
1. NaOH
2. Nast4 nu HzO

3. NaOH u H,
4, Na2804 )51 Hz
5. NaHSO,

6. Na2803 nu HzO

1) YcraHoBuTEe COOTBETCTBHE MEX/1Y UCXOJHBIMH BEIIECTBAMU U MPOJTYKTAMHU peaKIUii

2) YcraHOBHUTE COOTBETCTBHE MEXIY CXEMOM peakuuu U (GOpMyJiol HEAOCTAIoLIEro B HeH

OT1BeT:
A [5) B
1 3 2
BEIECTBa
Hcxonusle BemecTsa
A
b

Ag + HNOS(KOHL[) E— AgNO3 + HZO + e
Ca+ HNO3(pa36,) B— Ca(N03)2 +H,O+ ...

BemntecTBo
1 NO,

2 NO
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B Cu+ HNO3(pa36) — CU.(NO3)2 + HzO + ... 3 NZOS

4 NH4NO;
OTtBeT:
A b B
1 4 2

3) YkaxxuTte BEmecTBo, KOTOPOE B JaOOPATOPUU MOKET OBITh UCIIOJIB30BAHO KAaK OKHCIUTEIh
1. mepmaHraHaT Kanus

2. cepoBOAOPOA

3. cynbdun HaTpHs

4. xyopua HaTpUs

Otser 1

4) VxkaxuTe BeEIIeCTBO, KOTOpPOE€ B JabopaTOpMd MOXKET OBITh HCIOJb30BAaHO Kak
BOCCTaHOBUTEIh

1. muxpomMar HaTpus

2. HOOU[ Kallusg

3. cepHas KHCIIOTa

4. ¢propun HaTpUs

Otser: 2

5) Breibepute 1Ba BelecTBa, KOTOPHIE HE MPOSBISIIOT BOCCTAHOBUTEIILHBIE CBOWCTBA B BOJHBIX
pacTBopax

1) mepokcun Bomopoaa

2) HUTPUT HATPUS

3) HUTpAT Kaaus

4) cynbut xamus

5) cynbdun kamus

6) cynbdat Kamus

Ortset 36

6) BriOepute nBa BemecTBa, KOTOPHIE OTHOCST K TUITHYHBIM OKUCIIUTEISIM
1) mepmaHraHat Kanus

2) cynwdar xenesa (I1)

3) TuapOKCHUT HATPUS

4) a30THas KUCJIOTA

5) coystHast KUCI0Ta

Otger 14

7) V3 mpencTaBiIeHHBIX COSIUHEHUH BRIOSPUTE CUIIPHOE OCHOBAHUE

1). Ca(OH)

2). Fe(OH),

3) HzTe

4). HBrO

Otser 1

8) 13 mpeacTaBiIeHHBIX COCIMHEHUI BBIOEPUTE CHIIBHYIO KUCTIOTY

1. H.Te

2. HBrO

3. HCIO,

4. NaOH

Otser 3

9) BeibepuTe Ba BeliecTBa, KOTOPHIE OTHOCAT K TUITHYHBIM OKUCTUTEISM
1) nuxpomar Kaaus

2) cynabdar nquHKa

3) TUAPOKCHT HATPUS

4) a30THas KUCIIOTa
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5) nnaBUKOBAas KUCIOTA

Otger 14

10) Beibepure Ba BeliecTBa, KOTOPbIE OTHOCAT K TUITUYHBIM BOCCTAaHOBUTEIISIM

1) nogma xanust

2) cepoBOAOPOL

3) ruapokcu 6apus

4) cepHas KHCIOTa

5) xJopHas KUcjaoTa

Ortser 12

11) Hanummre popmyasl 4eThipex KUCIOPOACOAEPKAIIUX KUCIOT XJIOpa, IPUBEIUTE HAa3BAaHUS
9TUX COCIUHEHUN

HCIO - xmopnoBatuctas kucinora, HCIO, — xmopucras kucnora, HClIO; — xmopHoBaTas
kucnota, HClIO, — xnopHast kuciora

12) Hamummre ¢opmyiibl HATPUEBBIX COJEH YEThIPEX KHUCIOPOACOAEpkAIIUX KHCIOT XJIopa,
IIPUBENNTE HA3BAHUS ITUX COCTUHEHUM.

NaClO — runoxnopur Hatpusi, NaClO, — xnmopuctas kucinora, NaClO; — xjiopHOBaTasi KUCIIOTa,
NaClO4 — x0opHas Kuciora

13) Hanumure dopmyssl KUCIoThHI (hocdopa B cTeneHu oKucieHus +1 u ee cpeHel HaTpueBoi
conu. Ha3oBure naHHble COEUHEHMUS.

H;PO; — dochoproBarucras kuciora, NaH,PO, — runodochur Hatpus.

14) Hamumure dpopmyasl KUCIOTH (ocdopa B cTeNeHH OKUCIIEHUS +3 U ee CpeHel HaTpueBoi
conn. Ha3zoBuTte nanHrle coeTUHEHHUS.

H;PO; — docdopucras kucnora, Na,HPO; — runopochut Harpus.

15) Hanumure dopmynsl Tpex kuciot ¢gochopa B cTeneHu okuciaeHus +5. Ha3zoBure naHHble
COEIUHEHMUS.

HPO; — metadocdopnas kucnora, H;PO, — oprodocdopnas kucnora, HsP>O; — mupodochopnas
KHCJI0Ta

16) PaccuuTraiite Maccy kapOoHata HaTpus, HeoOXoaumyro Juis mpurotosieHus 500 mu 14%
pactBopa (IIIoTHOCTH pacTBopa 1,1463r/cm?).

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

17) PaccumraiiTe Maccy XJIOpuAa KaJbLus, KOTOpPbIM comepxurcs B 20 Mi pacTBOpa C
KOHIeHTpauuei 1,5 Mob/1.

m(CaCly)=1,5*0,02*111=3,33r

18) Paccuuraiite Maccy xmopuaa Oapus, KoTopwli comepxkutrcs B 300 mMi pacTBOpa ¢
KoHIeHTpauueit 0,1 Monb/m.

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

19) PaccuuTaiite Maccy cyibdara HaTpus, HeoOxoaumyro ais npurotosieHus 0,15 m 12%
pacTBopa (IWIOTHOCTH pacTBOpa 1,1244r/cM?).

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

20) Heobxonumo nmpurotoButTh 500 M1 pacTBopa rupokcuaa Hatpusi ¢ KoHuentpanueit 0,01 H.
PaccuuTaiite Maccy ruipokcua HaTpusi, KOTOPYIO HEOOXOIUMO B3SITh.

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

21) CocraBpTe  (QOpMyly  KOMIUIEKCHOTO  COEJMHEHHS IO  HA3BaHUIO:  HUTpAT
terpaammuamMenu(1l), terpakapOonmiaHuKenb(0). YKakuTe THUN KOMILJIEKCHOTO COEIWHEHUS
(KaTUOHHBIN, AHUOHHBIN, HEUTPATBHBII).

[Cu(NH3)4](NOs), — xatuonsnslit kommiieke, Ni(CO), — HeHTpadbHbIH KOMIUIEKC

22) CocrtaBbTe (PopMyNly KOMIUIEKCHOTO COEIMHEHHMsS MO Ha3BaHMIO: TekcanuaHogeppat(Il)
Kanmusi, TpuxioporpuakBakooansT(Ill). Ykaxure THI KOMIIEKCHOTO COeNMHEHUs! (KaTHOHHBIH,
AHMOHHBIHN, HEUTPaAIbHBIN).

K4[Fe(CN)s] — anmnonnsiit kommieke, Co(H»O);Cl; — HelTpanbHbIil KOMILIEKC

23) Hanummure ypaBHEHMs pEakIUi, MPOUCXOAALIMX MpU J0O0ABIEHUH B PACTBOP HUTpaTa
xpoma(Ill) pacTBopa ruapokcuaa Kanus.
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Cr(NOs); + 3KOH = Cr(OH); + 3KNO;

Cr(OH); + 3KOH = K;5[Cr(OH)s]

24) Hanumwure ypaBHEHHE pEakIuil, MpOHCXOnsAIell mpu no0aBIeHUH H30BITKA pacTBOpa
[MaHN/Ia KaJus K pacTBopy cynbdara xemneza(ll).

6KCN + FGSO4 = K4[FC(CN)6] + KzSO4

25) Hanumwure ypaBHEHHE peakUuil, Mpoucxonsdiedl mnpu no0aBiIeHUH H30BITKa pacTBopa
amMMuaka K pactBopy cynbdara meau(Il).

4NH3 + CUSO4 = [CUO\IH3)4]SO4

26) 3agaHa ciueayronas cxeMa peakiuu

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

W3 npeanosxkeHHOro nepevHst BiOepuTe BerectBa X U Y. BerectBo X sSBISETCS OKHCIUTENEM B
JTAHHOW peakiuu, a Y — BOCCTAHOBUTEIIEM.

1) XJIOpaT HaTpus

2) ruapokcu xene3a(ll)
3) cynbdat xene3a(Ill)
4) cepHas KucjaoTa

5) XJIOpHUJT HATPUS

OmBer X—-1,Y-2

27) 33)18.Ha cicayromasa cxeMa pCakinun

H3P03 + KIO3 + X — Y + Iz + KzSO4 + HzO

) OPpCAJIOKCHHOTO MEPCUHSA BBI6epI/IT€ BemecTBa X U Y.

1) PH;
2)  K.SO;
3)  HsPO,
4)  H,SO,
5y  KI

OmBer X—-4,Y-3
28) YCcTaHOBUTE COOTBETCTBHE MEX]y PEarupyrOIUMH BEIIECTBAMH W MapraHEeICoAepKaluM
MPOJIYKTOM PEaKILIUHU:

PEATMPYIOIIME BEIIIECTBA MAPFAHEHCO)IEP)KAHIHPT
[IPOJIYKT PEAKLIHA
A) Nal + KMnOs + H,SO4— 1) MnO
B) Kzs + KMHO4 + Hzo g 2) MI’ISO4
B) KzSO3 + KzMI’lO4 + H20—> 3) Mn02
4) Kle’lO4
5)  Mn(OH),
A b B

OtBeT 2 3 3
29) YcTaHOBUTE COOTBETCTBUE MEX]y pEarupyrollUMH BEIIECTBAMH UM MapraHelCcoAepKaluM
MPOJTYKTOM PEaKIIUHU:

PEATUPVYIOILUE BEI[ECTBA MAPIAHELICOJIEPXKA LN
[MPOIYKT PEAKLIUN
A)  KNO, +KMnO, + HCl— 1) MnCL
B) KNO,+KMnO, + KOH— 2)  MnCl
B) KNO,+ KMnO, + H,O— 3) MnO;
4) Kle’lO4
5)  Mn(OH),

3anumuTe B TA0IMIY BRIOpaHHBIE IIUQPHI O] COOTBETCTBYIONTUMHU OYKBAMH.
OtBerT: A b B
1 4 B3

22



30) Ilpu meiicTBuu pa3daBIEHHON CepHON KUCIOTHI HA ME/h

1) nomyuaercs cyiabhaT MeIu U BOJOPO.T

2) BBIJEIISICTCSI CEPHUCTBIN ra3 U obpasyercs cyib(ar Menu 1 Boja

3) peakuus HE HIIET

4) obpazyeTtcs cynabhaT MEAM U BBIACISAETCS CEPOBOIOPO]

Otser 3

31). Ykaxute coenuHeHHe a3oTa X, KOTOpOE SBISETCS KOHEYHBIM IPOIYKTOM Clelyroeit
LENOYKH XMMHYECKHUX MPEBPAICHUN:

KCH Khind, +H,30 f Kl
o ——— 4 —— A —— B —— X

Bapuanrts! oTBeTa:

1.NO

2.NO,

3. KNO,

4. KNO;

Otser 4

32). Ykaxure coelMHEHUE anfOMUHMS X, KOTOPOE SBISETCS KOHEUHBIM IPOAYKTOM CIIEIyIOIIeH
LENOYKH XMMHYECKHUX IIPEBPAICHUMN:

3, 1" " HoO WalOH {sefrrmox)
Al pr—— > B pacTEnp X

BapuanTsl oTBera:

1) ALO;

2) NaAlO,

3) Al(OH);

4) Na[Al(OH),]

Otger 4

33) [Ipu aelicTBUM KHCIOPOa HA JINTHH

1) oO6pasyeTcst mepoKcHa

2) obpa3yeTcst OKCUJ

3) obpazyeTrcst 030HHU/T

4) peakius He UJET

Otger 2

34) Ilpu geiicTBUM Ha pacTBOP HUTpaTa cepeOpa I1eso4Yei B 0caJj0K BbINagaeT
1) runpokcun

2) OKCH]T

3) mepoxcuya

4) cepebpo

Otger 2

35) B KOHIIEHTpUPOBAHHOW a30THOM KHUCIOTE PaCTBOPSIOTCS

1) TonpKO Meab

2) ToNBKO cepedpo

3) Menb, cepedbpo u 30JI0TO

4) menn u cepedpo

Otger 4

36) CocraBbTe YpaBHEHHE pEakIMM, NPOTEKaollee IPU CIMBAaHUM BOAHBIX PAacCTBOPOB
NepMaHraHaTa Kajus U cyJb(puTa Kaaus.

2KMHO4 + 3K2$O3 + Hzo = ZMHOZ + 3K2$O3 + KOH

37) CocrtaBbTE ypaBHEHHE PEaKIUU, MPOTEKAIolee MPH B3aWUMOJEHCTBUM IIMHKA C a30THOU
KHCJIOTOH, €CJIM OJTHUM U3 MPOAYKTOB sBIsieTcs okcun azora (1I).

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

38) CocraBbTe ypaBHEHHE peaKIMHU, IPOTEKarollee MpHU CIUBAHUM BOJHOTO pacTBOpa cylbhura
HATpHUs C PACTBOPOM JAMXpOMaTa HATPUs, MOAKUCICHHBIM CEPHOM KHCIOTOM.
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Na2CrzO7 + 3Nast3 + 4stO4 = CI'z(SO4)3 + 4Nast4 + 4H20

39) CoctaBbTe ypaBHEHHE DPEAKIMH, MPOTEKAIOIee MpPU B3aUMOJICHCTBUU HUKENS C a30THOU
KHCJIOTOH, €CIIM OJTHUM U3 MPOAYKTOB sBIsieTcst okcun azora (1I).

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

40) CoctaBbTe ypaBHEHHE pEaKLUH, MPOTEKarollee NMpH IMPOMYCKAHWU CEPOBOAOPOJAA 4depe3
pacTBOp AMXpOMaTa HaTPHsl, MOJKUCICHHBIA CEPHON KUCIOTOM.

Na2CrzO7 + 3st + 4stO4 = CI'z(SO4)3 +3S + NaZSO4 + 7H20

41) CoctaBbTe ypaBHEHHE peaKkIuy, IPOTEKAOIIee P CIMBAHUU BOJIHOTO pacTBOpa MEPOKCHUIA
BOJIOPOJIa C paCTBOPOM II€pMaHraHaTa KaJlusl, OJKUCIEHHBIM CEPHOIN KUCIOTOM.

2KMnO, + 5H,0; + 3H,SO4 = 2MnSO4 + 50, + K,SO4 + 8H,O

42) CocTtaBbTe ypaBHEHHE PEAKIIMH, POTEKAIOIIEE IPU CIIMBAaHUHM BOAHOTO PACTBOPA MEPOKCHIA
BOJIOPO/Ia C paCTBOPOM MOJIA]Ia KaIusl, TOAKUCICHHBIM CEPHON KHCIOTOM.

2KI + H202 + HzSO4 = Iz + KQSO4 + 2H20

43) CoctaBbTe ypaBHEHHE PEAKIIUU, MPOTEKAIOIIEE MPU CIWBAHUH BOJHOTO PACTBOpA HUTPHUTA
KaJIusl C pacCTBOPOM MOJM/1a KaJIusl, IOAKUCIEHHBIM CEPHOU KHCIOTOM.

2KI + KN02 + HzSO4 = NO + Iz + KZSO4 + 2H20

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

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

45) Paccuuraiite HopmanbHOCTE 0,3 M pactBopa KMnO, u 0,1 M NaNO; B peakiuu:

KMI’IO4+ NaNOz + HzSO4 —

OtBet: C,(KMnOy4) = 0,3:1/5=1,5 1. Cu(Na,S)= 0,1:1/2=0,2 n.

46) Pacnonoxmure BeliecTBa B MOpsKe Bo3pacTaHusi pH MX BOJHBIX pacTBOPOB:

1 - NaNOs, 2 - K»S, 3- H,SO4

Ortser: 312

47) PacnionoxuTe BellecTBa B opsiake yobiBaHus pH MX BOAHBIX pacTBOPOB:

1 —Na,S0;3, 2 - KOH, 3- CuSOg4

Otger: 213

48) Bribepute aBa BellecTBa, BOJHBIC pACTBOPHI KOTOPBIX UMEIOT IIEJIOUHYIO CpeLy

1) KCI1O 2) MgSO4 3) Na,SO, 4) K,CO;

Otser 14

49) BeiOepute 1Ba BEIIECTBA, BOJHbBIE PACTBOPHI KOTOPHIX UMEIOT HEUTpPaIbHYIO Cpely

1) NaClO 2) KBr 3) KzSO4 4) N32CO3

OtBer 23

50) HaubosnpIiee KOJIMYECTBO TEIIOTHI BBIIEISIETCS B IIpOLIECcCe

1) 2C(1-paq)m) + Hz(r) = Csz(r), AH° = 54,1 KKal

2) IZ(r) + H2(r) = 2HI(1-), AH° = 53,2 KI[)K

3) 2N0(r) + Oz(r) = 2N02(r), AHO = -1 13,5 Kﬂ;)K

4) C2H4(r) + Hg(r) = C2H6(r), AH’ = -32,7 KKaJl

Otser 3

51) DHranpnus peaknuu BoccTaHOBiIeHUs okcuia xpoma (III) amomuuuem cocraBnser -236
k/[x/mMonb Cr. Tepmoxumuueckoe ypaBHEHUE 3TOM peakun

1) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH’=-118 KI[)K

2) CI'203(K) + 2A1(K) = A1203(K) + ZCT(K), AHD = 236 KI[)K

3) CI'203(K) + 2AI(K) = A1203(K) + 2CI'(K), AH° = -472 KI[)K

Otser 3

52) B pactBope xakoro coeguHenus pH 6onbiie 7?

1) cynbdat maruus

2) XJIOpUJ aMMOHUS

3) HUTPUT Kaus

4) consiHas KUCIOTa

Otser 3
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53) B pactBope kakoro coequHenus pH 6onbiie 7?
1) xnopun nuTus

2) TUMIOXJIOPUT KaJus

3) autpat meau(1l)

4) cepHas KHCIOTa

Orser 2

54). B pactBope kakoro coeaunenust pH menpiie 77
1) CyJIbMUT Kaaus

2) XJIOpUJI HATpUs

3) HUTpAT HATpUs

4) a30THAas KUCIIOTa

Orser 4

55) B pactBope kakoro coequHenus: pH menbie 7?

1) xsmopu uMHKa

2) XJIOPUT HATPHS

3) aMmmmax

4) xapOoHaT HaTpUs

Otser 1

56) B pactBope xakoro coequnenusi pH paBuo 7?

1) YKCyCHasl KMCJIOTa

2) XJIOPUJ Kaaus

3) aMMHaK

4) KapOOHAT HATPHS

OtBer 2

57) B pactBope kakoro coequHenusi pH paBuo 77

1) XJIOpUJ MarHust

2) cyabdar Kaaus

3) cynbdat meau(Il)

4) KapOOHAT HATPHS

Otger 2

58. Bribepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTaBICHHBIX

1) B pactBope ammuaka okpacka ¢eHosragerHa CTAaHOBUTCS MaJIHHOBOM.

2) O4uCTUTDH BOLy OT PACTBOPEHHOMN B HEW COJIM MOKHO C TIOMOUIBIO JICIUTEIbHON BOPOHKH.
3) Hns HarpeBaHWs pacTBOPOB B JIA0OPATOPUU MOYKHO HCIIOJIB30BAaTh TOHKOCTCHHBIN
XUMHUYECKUN CTaKaH.

Otser 1

59. Bribepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) B pactBope ruapokcua HaTpUsl OKpacka METHIIOPAHKa HE U3MEHSIETCS.

2) B naboparopuu Uit U3MEIbYSHHSI TBEP/IBIX BEIECTB UCTIONb3YIOT CTYIKY U TECTHUK.
3) [nst u3aMepeHust I0THOCTH PACTBOPOB UCIIOJIb3YIOT IBUOMETD.

Otser 2

60. BriGepute 0/1HO BEpHOE CyKJI€HUE U3 TPECTaBICHHBIX

1) Bpom oTHOCHUTCS K JIeTKOBOCIUIaMeHsromuMcs xuakoctsam (JIBX).

2) Conu KaJibLisl OY€Hb SO0BUTHI, TO3TOMY paboTaTh C HUMH pa3peliaeTcs TOJbKO B epyaTKax.
3). [IpokanuBaHue BEIIECTB MOXKHO NMPOBOAUTH B (papOpPOBBIX TUIIISX.

Ortser 3

61. Boibepute 0JJHO BEpHOE CY>KACHUE U3 MTPEJICTABICHHBIX

1) [lomyuenue xaopa HEOOXOAUMO IPOBOAUTH B BBITSDKHOM IIKAQY.

2) B pacTBOpe cosiHON KUCIOTHI (heHoNI(TaNenH CTAHOBUTCS MAJTMHOBBIM.

3). IlpokanuBaHue BEeIIECTB MOKHO NMPOBOJUTH B TOHKOCTEHHOM KOJIOE.

Ortser 1

62) PaccuuTaiite pH 0,001M pacTtBOpa rugpokcua JuTusl.
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OtBer: pOH =-1g 0,001 =3; pH=14-3=11

63) PaccuuTaiite pH 0,0005M pactBOpa ruipoKCHa KaabITUs.

OtBer: pOH =-1g 0,001 =3; pH=14-3=11

64) PaccuuTaiite pH 0,0001M pacTBOpa ruapoKcuaa Kaus.

Otgetr: pOH =-1g 0,0001 =4; pH=14-4=10

65) Hamummure ypaBHEHWE OMCCOIMAIMA HHUTpaTa aaloMHHHS. PaccumTaiiTe KOHIIEHTpAIUIO
KaTHOHOB U aHHOHOB B 0,003 MOJIB/11 pacTBOpE HUTpATa ATFOMUHHUSL.

AI(NO;); — A"+ 3NO5

[AP’"] = 0,003 moub/n

[NOs]=0,003 * 3 =0,009 mons/n

66) HanummuTe ypaBHEHHE IUCCOLMALMU XJOpPHOM kucnoTel. Paccumtaiite pH 0,0001M
pacTBOpa XJIOPHOU KHUCIOTHI.

HCIO; — H"+ ClO4

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

67) Hanumure ypaBHeHHE JUCCOIMALUU cepHOU kucioTel. Paccuntaiire pH 0,0005M pactBOopa
CEPHOM KHUCJIOTHI. (TTPH pacueTe MPUMHUTE CTETICHb AUCCONMAK cepHON KUcIoThl 100%)

H,SO, — 2H + SO42_

[H]=0,0005 * 2 =0,001 monb/mn

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

68) KonmeHTpamusi HUTpPAT-HOHOB B pacTBOpe HuTpata ImHKa cocrtaBiser 0,02 moib/m.
Paccuuraiite KOHIIEHTpalMI0O HOHOB LIMHKAa B O3TOM pacTBope. Hammmure ypaBHEHHE
JYICCOLMAIIMN HUTpaTa LIMHKA.

Zl’l(NO3)2 — 7Zn*'+ 2NO5

[Zn*1=0,02 /2 =0,01 mons/n

69) Hanummre ypaBHEHHE TUCCOLMAIMU a30THON kucaoThl. Paccunraiire pH 0,001M pactBOpa
A30THOM KUCJIOTHI.

HNO; — H + NO;5

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

70) HanumuTe ypaBHEHHE quccolManuu opTrodochaTta HaTpus. PaccuntaiiTe KOHLEHTPAIHIO
KaTHoHOB 1 aHnOHOB B (0,001 Momb/1 ero pacTBOpeE.

Na3PO4 — 3Na++ PO43_

[PO,*]= 0,001 monb/n

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

71) KonuenTtpauust kapOOHaT-MOHOB B pacTBope KapOonarta Hatpusi cocraBiseT 0,02 mMomb/i.
Paccunraiite KOHILIEHTpAallMIO HOHOB HAaTpusi B JTOM pacTBope. Hamummmure ypaBHeHue
JUccolranuy kapOoHaTa HaTpHUsL.

N3.2CO3 — 2Na++ CO32_

[Na']=0,02 * 2 = 0,04 monb/n

72. PeakTuBOM Ha MOH Oapus SIBISETCS] paCTBOP, COJACPIKALIHIMA

1) TUAPOKCH/I-UOHBI
2) CyJb(aT-uOHBI

3) XJIOPUI-HOHBI

4) HUTPAT-NOHBI
Orser 2

73. PeakTHBOM Ha MOH aMMOHHUS SIBJISIETCS pACTBOP, COJCPKAIIHI

1) ruIpOKCHI-UOHBI

2) cynbdaT-uOHBI

3) XJIOpUA-UOHBI

4) dpocdar-noHs

Otser 1

74. BeiOepute aBa BelIeCTBA, KOTOpPbIE MOTYT OBITh HCIOJIB30BAaHBl JJIsI KayeCTBEHHOTO
OTIpeIeNIeHUs XJI0puaa Oapus B pacTBOpE
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1) xmopun nuTus

2) HUTpAT HATpPUA

3) cynbdar kanus

4) natpuit

5) Hutpar cepedpa

Otser 35

75. BeiOepute aBa BelIecTBa, KOTOpPbIE MOTYT OBITh HCIOJIB30BaHBl JJsI KayeCTBEHHOTO
orpezaeneHus: OpoMuJia alllOMHHUS B PaCTBOPE

1) xmopun nutus

2) HUTpAT HATpUA

3) ruApOKCH] Kanus

4) mutpat cepedpa

5) xkapOoHaT MarHus

Otger 34

76) I'mnpokapOOHAT-MOH MOXKHO OOHApYXUTh B pacTBOpe € MOMOINBIO KUCIOTHL. Hamummute
COKpAaIllCHHOE HMOHHOE€ YypaBHEHHE JaHHOMW pEakuuu. YKaXKWTE, KaKuM [PU3HAKOM
COIIPOBOXAAETCA JaHHAsI pEaKLUs.

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

77) ®ochaT-uOH MOXKHO OOHapykMTh B PACTBOPE C IOMOIIBIO PACTBOPOB cojiel Oapwus.
Hanumure cokpallleHHOE MOHHOE YpaBHEHUE AHHOW peaklHu. YKaKUTE, KaKUM MPU3HAKOM
COIIPOBOXAAETCA JaHHAsI pEaKLUs.

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

78) NoH Menu MOXHO OOHapYy HTh B PaCTBOPE C MOMOIIbIO PACTBOPOB CYJIb()UIOB MIETOYHBIX
MeTaiyioB. Hanuiure cokpallleHHOe MOHHOE YpaBHEHHME JAHHOM peakluu. YKaKuTe, KaKUM
IIPU3HAKOM COIIPOBOXK/IAETCS TaHHAs PEAKLIMS.

S2- + Cu2+ = CuS, BbIIaZiIcHUE YEPHOTO OCAIKa

79) Hanummre ypaBHEHHE peakiMM, MPOTEKaollee MNpHU CIUBAHUM BOJHBIX PacTBOPOB
KapOoHaTa HATPUsl U HUTpaTa MeIu. YKaXWUTe, KaKUM MIPU3HAKOM COMNPOBOKIACTCS TaHHAas
peakuusi.

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

Brinanenue ocajika u BbIIEICHHE ra3a

80) Hamummure ypaBHEHHE peaKIMM, NPOTEKalollee MpU CIMBAHUU BOJHBIX PacTBOPOB
KapOOHaTa HATPHs U HUTpaTa ATIOMUHUS. YKaXHUTe, KAKAUM MPU3HAKOM COIIPOBOXKJIACTCS JaHHAs
peaxkuus.

3Na2CO3 + 2AI1(NO3)3 + 3H20 = 2AIl(OH)3 + 3CO2 + 6NaNO3

Brinasenue ocasika u BblJieJI€HHE ra3a

3.1.2. MeTtoanueckue MaTepHabl, OIpeAe/sONde MNPOoLeIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [eATEJbHOCTM B XOJAe TeKYylero KOHTPOJs
yCIeBaeMOCTH

YCcTHBIN OTBET

Onenka 3HaHu# npeanonaraer AuddepeHInpoBaHHbIN M0AX0]] K o0yyaromemMycs, y4er
€ro MHAUBHIyaJIbHbIX CIOCOOHOCTEH, CTENEeHb YCBOEGHUS M CUCTEMAaTU3allud OCHOBHBIX MOHITHHA
U Kareropuil mo gucuuruinHe. Kpome Toro, oreHuBaeTcsi He TOJBKO TIyOMHAa 3HaHUUN
MOCTABJIEHHBIX BOIIPOCOB, HO M yMEHHE HCIOJIb30BaTh B OTBETE MPAKTUYECKUN MaTepual.
OneHuBaeTcst KyJapTypa pedH, BlaJicHUE HaBBIKAMU OPaTOPCKOr0 UCKYCCTBA.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, TOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
pa3NMYHBIX TOYEK 3pPEHMsA, CaMOCTOATENIbHOEe 0000IIeHne MarepHuaina, MCIOJIb30BaHNE
npoeccHoHaNbHBIX TEPMUHOB, KYJIbTypa pe4H, HaBBIKM OpaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHUYECKUX OIIHOOK.

OueHka «omauyHO» CTAaBUTCS B Cllydae, KOTJa MaTepHall M3JIaraeTcs HCUEpIbIBAIOIIE,
IIOCJIEZI0BATENBHO, TPAMOTHO M JIOTHYECKH CTPOMHO, IPH 3TOM pPAaCKpBIBAIOTCA HE TOJIBKO
OCHOBHBIE€ TIOHATHSA, HO U QaHAIM3UPYIOTCS TOUYKH 3pEHUS pa3INuHbIX aBTOpoB. OOyvarommiics
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HE 3aTPYJHSETCS C OTBETOM, COOIOAET KyJIbTypy PeUHu.

Onenka «xopouwto» CTaBUTCS, eclii 00ydaroluiics TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPaKTUYeCKylo 0a3y, HO IpU OTBETE Ha BOMPOC JIOMYCKaeT
HECYIIECTBEHHBIC ITOTPEITHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOYYalOUIMICS OCBOMJ  TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HaeT OTAENIbHBIX JeTalled, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApPyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTPYAHSAETCS C OTBETaMH, ITOKA3bIBA€T OTCYTCTBHE JOJDKHOM CBS3M MEKIY aHAIH30M,
apryMeHTaIue 1 BBIBOJAMH.

OueHka «HeyoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
MOCTaBJICHHBIE BOIIPOCHI.

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiics JTOMKEH YMETh BBIJCIUTh OCHOBHBIC MOJOXEHHS M3 TEKCTa 3aJaud,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOIO BOIpoca
B 3aj]aue, MOMNBITATbC MAaKCUMAJIbHO TOYHO OINpPENEeNUTh NpoOIeMy U COOTBETCTBEHHO PELIUThH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/MIM MUCbMEHHO. [IpH peleHnu 3a1ad Takke Ba)KHO
MpaBUIBLHO C(HOPMYIUPOBATH M 3aMHCAaTh BOMPOCH, HayWHasg C Oojiee OOMMX |, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — olleHKa yUUTHIBA€T METObl U CPEJCTBA, UCIIOJIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, TPOOIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Cilydae, Korja OOy4aroluiicsi BBIMOJIHHWI 3a/laHue
(pemm 3a1a4y), UCTOIB3YS B TOJTHOM 00BbEMEe TEOPETUUECKHE 3HAHUS U MIPAKTHUECKUE HABBIKH,
MOJTyYEHHBIE B TIpOIiecce 00ydIeHHUS.

OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIIUICS B LIEJIOM BBITIOJIHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omnopa Ha TEOPETHYECKUE TOJIOKEHHSI, H3JI0XKEHHbIE B
HaY4YHOH JTUTepaType Mo JAaHHOMY BOIIPOCY.

Ouenka «yoosnemseopumenbHo» CTAaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pe3yJbTaThl B MPOIIECCE PEIICHUS 3a/1a4H.

OueHka «HeyoosnemeopumenbHo» CTaBUTCS, €CIU 00ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

JlucKyCCHOHHBIE MTPOIEeayPhI

Kpyenviti cmon, ouckyccus, nonemuka, oucnym, dedamsi, MUHU-KOHpepeHyuu SBISIOTCS
CpeICTBaMH, IO3BOJISIONIMMH BKJIIOYUTH OOY4YaIOIIUXCS B Mpolecc OOCYXKIEHUS CIHOPHOTO
BOIpOCa, MPOOJIEMbl M OLIEHUTh UX YMEHHE apryMEHTHpPOBATh COOCTBEHHYIO TOYKY 3PEHUS.
3anaHue naercs 3apaHee, ONpeAessieTcs] Kpyr BOIPOCOB ISl 0OCYX ACHUS, TPYMIbl YYACTHUKOB
3TOr0 00CYXKICHUS.

JIMCKyCCHOHHBIE TPOIEAYPhI MOTYT OBITH HCIIOIB30BAHBI IS TOTO, YTOOBI CTYACHTHI:

—Jy4lle MOHSIM YCBOsIeMbIi MaTepuan Ha (oHe pa3sHOOOPA3HBIX MO3UIMKA U MHEHUH, HE
00s13aTeIbHO JOCTUTasi 00ILEro MHEHUS;

— CMOTJM IIOCTHYb CMBICI H3y4aeMOro MarepHuaia, KOTOPbIi HHOTJa YyBCTBYIOT
WHTYUTHBHO, HO HE MOTYT BBICKa3aTh BEpOAJbHO, YETKO W SICHO, WJIM KOHCTPYHPOBATH HOBBII
CMBICJI, HOBYIO MTO3UIIHIO;

— CMOTJIM COIJIacOBaTh CBOKO MO3UIMIO WM JEWCTBUS OTHOCHUTEIBHO 00CYXIaeMoit
poOIEMBI.

Kpumepuu oyenusanus — oueHuBaloTCA ACUCTBUS BCEX YUYaCTHUKOB rpymnibl. [lonnmanue
npoOjeMbl, BbICKa3blBaHUS M JCHCTBHUS MOJHOCTHIO COOTBETCTBYIOT 3aJ@aHHBIM  LIEJISM.
CooTBeTcTBHE pealbHON JIEHCTBUTEIBHOCTH PEllIeHUH, BEIpa0OTaHHBIX B X0Jie UTpbl. BrageHue
TEPMUHOJIOTHEH, JIEMOHCTpAllUs BJIAJACHUS Y4YeOHBIM MaTepHajioM IO TeME€ HUIpPHl, BIIAJCHUE
METOJaMHU apryMEHTAIllni, yMeHHe paboTaTth B rpymie (YMEHHE CIyIIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yoexxaaTh, yIpaBlsiTh BpeMeHEM, O€CKOHGIMKTHO OOMIATBCS), MTOCTHKEHHE HTPOBBIX
1eseH, (COOTBETCTBUE POJIM — MPHU POJIEBOM UTPE). SICHOCTH M CTHIIb M3JIOKEHUS.
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OneHka «omauuno» CTaBUTCS B Cly4yae, KOTJa Bce TPeOOBAaHUS BBINOJHEHBI B MOJIHOM
o0Beme.

OrueHka «xopouto» CTaBUTCS, €CIM 0OydYarolrecs B IEJIOM JEMOHCTPUPYIOT TOHUMAaHUE
po0JIeMbl, BHICKAa3bIBAHUSA U JCHCTBHS MOJHOCTHIO COOTBETCTBYIOT 3aJJaHHBIM 1esaM. Pemenus,
BbIpaOOTaHHBIE B XOJI€ WIPHI, MOJHOCTBIO COOTBETCTBYIOT peaslbHOW AedcTBUTEIbHOCTH. Ho
HEKOTOpbIe 0OBSICHEHUSI HE COBCEM apryMEHTHPOBAHbI, HAPYIIEHbI HOPMBbI OOILLIEHUS, HAPYILICHBI
BPEMEHHBIE PAMKH, HAPYIIEH CTUJIb U3JI0KECHMUSL.

OueHka «yoosnemeopumenvbHo» CTaBUTCS, €CIIM 00y4aroIuecs B LIEJIOM JEMOHCTPUPYIOT
MOHMMaHHe TPOOJIEeMbI, BEICKa3bIBAHUS U JACUCTBUS B LIEJIOM COOTBETCTBYIOT 33JaHHBIM LICJISM.
Opnako, pelieHusi, BbIpaOOTaHHBIE B XOJ€ WIPbI, HE COBCEM COOTBETCTBYIOT pEaJbHOMU
nelcTBUTENbHOCTH. HekoTopele OOBSICHEHHS HE COBCEM apryMEHTHPOBAHBI, HapyIICHbBI
BpEMEHHbBIE PAMKH, HAPYIIEH CTUJIb U3JI0KECHHS.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, eciaM oOydarommecs HE MOHUMAIOT
po0sieMy, UX BBICKa3bIBaHHSI HE COOTBETCTBYIOT 3a/IaHHBIM LIETISIM.

TecrupoBanue

SBnsieTrcss OAHMM U3 CPEACTB KOHTPOJISL 3HAHMM OOy4YaromMXCs IO JAUCHUIUIMHE
(Monyni0).

Kpumepuu oyenueanus — npaBUIIbHBIN OTBET Ha BOIIPOC

Onenka «omauuH0» CTaBUTCS B Cllydae, €CJIM NPaBWIBHO BbINOIHEHO 90-100% 3anaHuil.

OreHKa «xopouto» CTaBUTCS, €CITU TIPABUIIBHO BBITTOTHEHO 70-89% 3amanuid.

OneHka «yoosnemseopumenbHoy CTaBUTCA B Clydae, €CJIM MPaBUIBHO BHINOJHEHO 50-
69% 3amaHui.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €CIHM NPAaBUIBHO BBINOJHEHO MeHee 50%
3aJaHuH.

KonTposbnas padora

OnenuBaeTcsi HE TOJBKO TIJIyOMHA 3HAHWMM MOCTaBJIEHHBIX BOIPOCOB, HO M yMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, TOJHOTA, JOTUMYHOCTD U3JI0KEHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMS, CaMOCTOATENIbHOE 0000I1IeHne MaTepuana. M3iokeHue marepuana
0e3 (haKTHIECKUX OITHOOK.

OrneHka «omauuHO» CTaBUTCS B CIIydae, KOT/ia COOJIIOICHBI BCe KPUTEPHH.

OneHka «xopouwio» CTaBUTCS, eclii 00ydaroluiicss TBepJ0 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAaKTUYECKyl O0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIM OOYYaIOUIMICA OCBOMJ TOJBKO
OCHOBHOM MaTtepHall, HO HE 3HAeT OTAENIbHBIX JeTallel, I0MyCKaeT HETOYHOCTH, HEAOCTATOYHO
NpaBUIbHbIE (POPMYJIHMPOBKH, HApyIIAeT IOCIEA0BATEIbHOCT B H3JIOKEHUM Marepuana,
3aTPyJHSETCS C OTBETAMM, IIOKAa3bIBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalU30M,
apryMeHTaluel 1 BbIBOJAMM.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €COU OOydarouluiicss He OTBe4yaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI [JIs1 IPOBEACHHUS MPOMEKYTOYHOM aTTEeCTALMH
3.2.1. Kputepuu oueHKH pe3yJIbTAaTOB 00YUYeHHUsI 0 JUCHHUILJINHE (MOIYJII0)

Mxana PesynbTatsl
Iloka3aTenu oueHMBaHUS Pe3y/IbTATOB 00y4eHUsI
OLICHUBAHHUA o0y4eHuns
OTJIMYHO 3Haer: - oOydaronuiicss riIy0OKO X BCECTOPOHHE YCBOWMJI MaTepHall, YBEPEHHO,

JIOTUYHO, TIOCIIEI0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUS
OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPBHI,

- Ha OCHOBE CHCTEMHBIX HAy4YHBIX 3HAHUH JenaeT KBann(pUIUPOBAHHBIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPHUSIMH U MOHATHIMH.
Ywmeer: - oOydJaromuiics yMeeT caMOCTOSTENFHO M TPAaBWIBHO pemarh y4eOHo-
npodeccHoHanbHBIE  3aayd WM 3aJaHus, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIBHO U apTYMEHTHPOBAHO U3JIaraTh CBOE PElICHUE, UCIIONb3Ys
Hay4YHbIC MTOHITHSI, CChIIAsSCh HA HOPMATHUBHYIO 0a3y.
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Bnaneer:

- oOyJaromuiics BIajeeT paldOHAIBHBIMA METOAAMHU (C HCIIOJIF30BAaHHEM
PalMOHATBHBIX METOJAMK) PEIICHHUS CIOXKHBIX HMPO(ecCHOHANBHBIX 3a/ad,
MPEICTaBICHHBIX JEIOBBIMU UTPAMHU, KEHCaMU U T.1.;

IIpu pemenun npoaeMOHCTPUPOBAT HaBBIKU

- BBIICTICHUS TTIaBHOTO,

- CBSI3KOW TEOPETHYECKHUX IMOJOKEHHH ¢ TpeOOBaHMAMH PYKOBOJISIINX
JIOKYMEHTOB,

- U3JI0’KEHUS MBICIIEH B JIOTHYECKOM MOCIEI0BATEIbHOCTH,

- CaMOCTOSATENBHOTO aHamu3a (aKThl, COOBITHIA, SBICHUH, MPOIECCOB B UX
B3aMMOCBS3H U IHAIEKTHYESCKOM Pa3BUTHH.

XOPO1IO

3Haer:

- oOydaromuiicss TBEpAO YCBOWJI MaTe€pHall, JAOCTaTOYHO TI'PaMOTHO €ro
U3JaraeT, ONUpasCh Ha 3HAHHUS OCHOBHOM M JONOJTHHUTEIBHON JIUTEPATYPBI,
- 3arpynHsiercss B (OpPMYJIMPOBAHMM KBaTM(UIIMPOBAHHBIX BBIBOJIOB M
00001IeHN, omepupyeT KaTeropusMd M TOHATHUSIMHM, HO HE BCeraa
NPaBHIbHO UX BEPUPHULIUPYET.

YmMmeer:

- 00yYalOIHIiCsl yMEET CaMOCTOSTENLHO 1 B OCHOBHOM IMPABUJILHO PELIaTh
y4eOHO-TIpO(eCCHOHANBHBIE 33/1a4d WM 3aJlaHus, YBEpPEHHO, JIOTHYHO,
HOCIIEIOBATENIbHO M apryMEHTHPOBAHO H3JIaraTh CBOE peEIleHHe, HE B
TIOJTHOW Mepe HCIOJb3Ysl HAay4HBIC MOHSATHS M CCHUIKM Ha HOPMAaTHUBHYIO
0azy.

Bnaneer:

- 00ydYarolUiics B LEJIOM BJIAJCET PALMOHATLHBIMA METOAAMHU PEIICHHUS
CJIOKHBIX TPO(ECCHOHANBHBIX 33144, MPEICTABJICHHBIX JICTIOBBIMU UTPAMU,
KelcaMu 1 T.]I.;

IIpu pemieHnH CcMOT TMPOJAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIZICJICHHS TJIaBHOTO,

- U3JIOJKEHUS MBICIICH B JIOTHYECKOM ITOCIIEI0BATEILHOCTH,

- CBS3KH TCOPETHYCCKHAX IMOJOXKCHANH C TPCOOBAHHAMHU PYKOBOJISIINX
JIOKYMEHTOB,

- CaMOCTOSTEJIEHOTO aHalu3a (aKkThl, COOBITHI, SIBJICHUMN, MPOIECCOB B UX
B3aMMOCBS3HU M TUAICKTHUECKOM Pa3BUTHH.

YJOBJIETBO-
PUTEJIBHO

3Haer:

- o0y4aromuiicss OpUEHTHPYETCS B MaTepHae, OJHAKO 3aTPYAHACTCS B €ro
H3JI0KEHHH;

- TIOKa3blBaeT HEJOCTATOYHOCTh 3HAHMWI OCHOBHOM W JOMOJHHUTEIbHOU
JIUTEPaTyPBI;

- c1ab0 apryMEeHTHPYET Hay4HBIE ITOJI0KEHHS;

- IPaKTHYECKH He CrocoOeH c(hOpMyITHPOBATh BBIBOJIBI K 0000IICHUS;

- YACTUYHO BJIAJICET CUCTEMOM ITIOHATHI.

YmMmeer:

- 00yJaromuiicss B OCHOBHOM YMEET PEIInTh y4eOHO-TIpodecCHOHATBHYIO
3amady WIM 3aJaHue, HO JOIyCKaeT OMMOKH, clabo apryMeHTHPYET CBOE
peleHne, HeOCTaTOYHO HCIOJIb3YyeT Hay4YHbIe MOHSTUS M PYKOBOJSIIHUE
JOKYMEHTBL

Bnaneer:

- oOyuvaromuiicsi BiagceT HEKOTOPBIMH PAIHOHAIBHBIMH METOIAMHU
pCIICHHsT  CIOXKHBIX  NMPO(ECCHOHANBHBIX  3a7ay, IMPEACTABICHHBIX
JICIIOBBIMHU UTPAMH, KeHCaMH U T.11.;

HpI/I PECIICHUHN NMPOACMOHCTPUPOBAT HEAOCTATOUYHOCTh HABBIKOB

- BBIJIEJICHHUS TJIABHOTO,

- M3JI0KCHHSI MBICJIEH B JIOTHYECKOM MOCIIEI0BATEILHOCTH,

- CBS3KH TCOPETUYCCKHX IMOJOXKCHAN C TPCOOBAHHUSAMHU PYKOBOMISIINX
JIOKYMCHTOB,

- CaMOCTOSTEIFHOTO aHau3a (aKkThl, COOBITHI, SBJICHUMN, MPOIECCOB B UX
B3aMMOCBSI3H U JIUATCKTHYCCKOM Pa3BUTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- 00ydaroIHiics He yCBOWII 3HAUNTENIFHON YacTH MaTepHaa,;

- HE MOXET apryMEHTHUPOBATh HAY4HBIE ITOJIOKEHHUS;

- He GOpPMYITHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB M 0000IICHHUI;
- HE BIIaJIeeT CUCTEMOM MOHATHI.

YmMmeer:

obyuwaromuiicss He TOKa3al YMCHHE pellaTh y4eOHO-MPO(eCCHOHATBHYIO
3a/1a4y WIH 3aJaHHe.

Bnaneer:

HE BBITIOJTHEHBI TPeOOBaHUS, MPEIbIBISEMBIC K HABBIKAM, OIICHUBACMBIM
«YAOBJIETBOPUTEIHHO.

3.2.2. KoHTpoJibHBIE 321aHUS H/WJIH MHbIe MaTepHaJIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOYHOM

aTrecTaluu
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Cnncok BONPOCOB /IJisl YCTHBIX OTBETOB (BAPMAHTHI TeCTA)

1.

(98]

10.

1.

12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

KopnyckynsipHo-BoIHOBOM qyann3M. Berancinenne JUMHBI BOIHBI Ae-bpoitsd 11
MaTepHaibHOro o0bekTa. Kak yoenuThest B MOSIBIICHUH BOJIHOBBIX CBOMCTB
MaTepHUaIbHBIX 00HEKTOB?

CaoiictBa BomHOBOH (pyHKIMH. [TonsiTie 06 ypaBHenuu lpenunrepa. KBantoBsle uncna
KaK XapaKTEpPUCTHKA COCTOSHUS SJIEKTPOHA B aTOME.

XapaKkTepUCTHUKA COCTOSIHUS DJIEKTPOHA B aTOME CUCTEMOW KBAaHTOBBIX YHUCEIL.

[Tpunnun [Haynu u npaBuno XyHjaa. CKOJIBKO MAKCUMAJIBHO 3JIEKTPOHOB MOKET
HaxomuTecsa B N—cioe, d-obomouke?

DJEeKTPOHHBIN CJIOH, 3JIEKTPOHHAs 000JI0UKa, AIEKTPOHHAst opOuTans. MakcumanbHOe
YHCII0 AJIEKTPOHOB B CJIOE, 000JI0YKE U HAa OPOUTAIIH.

OHeprus 3JIEKTPOHA B MHOTO3JIEKTPOHHOM aTOME. DHEPreTUUYECKUH Psii aTOMHBIX
opOuraneil. DiexTponusie hopmyJbl atomoB Ni, Se u nona Fe’™,

CoBpemenHas GopMyIHpoBKa NEPUOANUECKOT0 3akoHa. [lepuonnyeckoe n3MeHEHNE
CBOMCTB Ha IIPUMEPE DHEPIMU MOHU3ALMU aTOMa U paguyca UOHa.

ATOMHBIE 1 HOHHBIE PAaJINYChI, KaK UX onpeaesssroT? OCHOBHBIE 3aKOHOMEPHOCTH
M3MEHEHUS aTOMHBIX PAJMyCOB 110 IIEPUOJAM U IpyIIaM IMEePUOJUIECKON CUCTEMBI.
3aKOHOMEPHOCTH U3MEHEHHSI HOHHBIX paJiyCcoB (KaTHOHBI U aHUOHBI, d-cikaTtue, f-
C)KaTHe, U303JIEKTPOHHBIE HOHBI).

OddexkTruBHBIC 3apsiABl AaTOMOB B MOJIEKYJIaX. /[MTOIBHBIN MOMEHT CBSI3H, TUTTOIBHBIN
MOMEHT MOJIEKYJIBI U €€ cTpoeHue Ha npumepax moziekysn H,O u CO,.

OTHOCHUTENBbHAS CHJIa KUCIIOPOIHBIX KUCIIOT U ocHOBaHMi (cxeMa Koccenst) Ha mpumepax
HTcO4 1 HMnOy4; H>SeO4 1 H,SeO;; TIOH u TI(OH)s.

WNonHas 1 KoBaJIEHTHas CBsI3H, UX cBOMCTBA. [lomspHas koBasieHTHas cBA3b. UTO Takoe
s¢(heKkTUBHBIE 3apsIIbl ATOMOB?

OcHoBHbIe nos1okeHus MmeToAa BC mpu onucaHny XMMUYECKOU CBA3U. BanieHTHBIE
BO3MOKHOCTH aTOMOB a30Ta, hocdopa, pTopa u xjiopa.

JIOHOpHO-aKIIENTOPHBIN MEeXaHU3M 00pa3oBaHus cBs3u Ha mpumepe mosekyn CO, HNO:s,
u nonos BF, , NH,".

['uOpunHble npeacTaBIeHUs NPU ONMMCAHUU XUMUYECKOI cBsi3u. M300pa3uTe cxemsl
NepeKpbIBaHUS aTOMHBIX opOuTaneit npu oopazoBanuu ceszeil B Monekynax CO, u BCls.
OObpazoBanue KpaTHbIX cBsi3eil. CUrMa- U MU-CBA3H, UX OCOOEHHOCTH.

[Iporenypa HamOXeHUs BAJIEHTHBIX cxeM B Metoze BC st onucanus apoOHON
KpaTHOCTH CBsI3U Ha nmpumepax moiiekysn N>O, HNs;, HNO;.

Moenb OTTaTKUBaHUS JIOKATM30BaHHBIX 2JIEKTPOHHBIX Hap (MeTos ['miiecnn).
OcHoBHBbIe TIONIOKeHHS Ha mpuMepe Mosiekyst SO, u SO,Cl...

Pacnpenenure »neKTpoHb! YacTHLIbI B, o MonekynsapHbIM opOuTansam. Onpenenute
KpPaTHOCTb CBA3U U MarHUTHBIE CBOKCTBA YaCTHULIBI.

Ha ocHOBe MeTo/1a MOJIEKYJISIpHBIX OpOUTaseil 00bsICHUTE TapaMarHUTHBIE CBOMCTBA
kucnopoaa. KakoBa KpaTHOCTB CBSI3U B MOJICKYJIsipHOM HoHe O,?

HonHas cBs3b Kak IIPeAeIbHBIN Cily4all KOBaJIeHTHOM cBs3U. [lonspusanus HOHOB U €€
BJIMSIHUE Ha CBOMCTBA BEIIIECTB.

Bonxoponnas cBs3b: TUIIBI BOLOPOIHOM CBS3H, OPALOK BEJIUYMH DHTAIBIINN CBS3H.
Bnusinue Bo1opoAHOM CBSI3U HA GU3UKO-XUMHUYECKHE CBOMCTBA BEILIECTB.

Tunsl MEXMOIEKYJIIPHOTO B3auMOoAecTBYs (cuibl Ban-nep-Baanbca).

TunnuHbple OKUCIUTENN U BOCCTaHOBUTENH. [IpuBenTe mpumepsl.

Tunsl OKUCINTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM, TPUBEAUTE IPUMEPBHI.

Kputepuii camonpousBonbHoro npotrekanust OBP B pactBopax. CTanaapTHbIE BETHUUHBI
JJIEKTPOJHBIX ITOTEHIMATIOB. PacCMOTpUTE OKHCIIEHNE IEPMAHTaHATOM KaJlusl B KUCIION
cpene nonos Fe** u Co*'.

dopmynupoBka 3akoHa ['ecca, yCIIOBHsI €ro BBIITOJHEHHUS. DHTAIbINHU 00pa30BaHuUs U
SHTAJIBIIUU CTOPAHUSL.
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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.

CnencrBus n3 3akoHa ['ecca, IpH KakuX yCIIOBUSAX BBIIOJIHAETCS 3TOT 3aKOH?
Oueprus ['n66ca, sHTaNBNNA; UX Pusndeckuit cMpici. CBs3b My dHeprueit ' nb6oca u
sHTaNbNKER. UTO Takoe SHTPONUNHHBINA U SHTATBIUUHBINA (PaKTOPHI?

Oueprus [ mb0ca kak TepMoauHaMuyeckast GyHKIMs cocTosiHus. Onpenenenue u
cBoiicTBa. Beruncnenue sneprun ['m66ca npoieccoB Mo CpaBOYHBIM JAHHBIM.
Kpurepuii caMonpon3BOJIBHOIO TEUEHUS PEAKIINM, SHTATbIUNHBIN U SHTPOIUINHBIN
¢axTopsl Mpolecca.

CrangapTHble TEpMOAMHAMUYECKHE XapaKkTepucTUKH. [IoHsATHE O cTaHIapTHOM
COCTOSTHUM MHIUBUAYaJIbHBIX JKUIKUX U KPUCTAIIIMYECKUX BEIIECTB, Fa30B U PACTBOPOB.
Xumuueckoe paBHOBecHe. VcTuHHOE (YCTOHYMBOE) M KaxKyIeecs (KHHETHIECKOE)
paBHOBECHE; UX MPU3HAKHU.

KoHncranra xumnyeckoro paBHoBecus. CBsa3p BennurH K, n K. 1515 ra30BbIX paBHOBECHI.
[TpUHIUIBI TOCTPOCHUS IIKAJIbl CTAHAAPTHBIX TEPMOJIUHAMUYECKUX (DYHKIINH
o0Opa3oBaHMsI HOHOB B BOJHBIX pacTBopax. Kak onpenenuTs cTaHIapTHYIO SHTAIBIIHIO
00pa3oBaHMs XJIOPUAA KaJIHsl B BOJAHOM pacTBope?

KoHcranra xumnyeckoro paBHoBecus. CBsaA3p BennurH K, n K. 1515 ra30BbIX paBHOBECHI.
WneanbHble U peanbHbIe pacTBOPHL. AKTUBHOCTh, KOA(QPHUIIMEHT aKTUBHOCTHU KaK Mepa
OTKJIOHEHHSI CBOMCTB KOMITOHEHTA PEAJIBHOTO PACTBOPA OT €r0 CBOMCTB B HJI€aJIbHOM
pacTtBope.

PaBHOBeCHe aricconMaNK aCCOIMUPOBAHHBIX (CIA0BIX) AJIEKTPOIUTOB. 3aKOH
pa3basnenus OcTBanbaa.

Bydepnble pacTBOpHI 1 UX CBOWMCTBA HA PUMEPE CMECH PACTBOPOB MYpPaBbHHOMN
KUCJIOTHI M (hopMuaTa Kajus.

PaBHoBecue aucconmanuu Boawl. Monnoe npounssenenue Bojbl. [llkana Benuuun pH u
pOH. Brruncnenune pH pacTBOpoB HeacCOLIMUPOBAHHBIX KMCIOT U OCHOBAHUM.
[Ipou3sBeneHne pacTBOPUMOCTH KaK KOHCTaHTA PAaBHOBECHSI pACTBOPEHUS U
Jauccolnuanuu MajmopactsopumMoro coeauHenns. Cssp [P ¢ pacTBopuMocThIO.
O6miee BeIpaxxeHue i1 SHeprun [ m606ca XUMHUUECKOTo MpoIecca MPUMEHUTEIHHO K
BBIBOJly YCJIOBHS BBINIAJIEHUS OCAJIKa MaJOpacTBOPUMOTO COETUHEHUS.

VYcnoBus BeIIAZAEHUS 0CA/IKa U paCTBOPEHUS MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.
OCHOBHBIE TIOHATUS XUMHUH KOMIUIEKCHBIX COEMHEHUH.

Krnaccudukanys KOMIUIEKCHBIX COEAMHEHUN IO BUTY KOOPJIMHUPYEMBIX JINTaH/IOB.
Homenknatypa KOMIUIEKCHBIX COEMHEHUH.

PaBHOBecue aucconuanm KOMIUIEKCHBIX cOeAuHEeHN. KOHCTaHTa yCTOMYMBOCTH U
KOHCTaHTa HECTOWKOCTH.

XuMuyeckas CBsI3b B KOMIIJIEKCHBIX MOHAX C MO3UIUI METO/a BaJICHTHBIX CBsI3ed U
TEOPUHN KPUCTAIUITMUECKOT0 N0J1s1. OCHOBHBIE MOJIOKEHHSI TEOPUN KPUCTAIIIMUECKOTO
TTOJISt

Pacuet pH pacTBOpoB coJ€il, FTHAPOIN30BaHHBIX 110 KATUOHY.

I'mnponns no annoHy. BeruncieHne KOHCTaHThI THAPOJIN3A 110 aHUOHY, €€ CBS3b C
KOHIeHTpauuen conu 1 pH pacteopa.

B3aumnoe ycunenue ruaponusa (CoBMecTHbIN ruaponus). [lonueiit (HeoOpaTuMbIif)
TUJIPOJIU3.

CKOpOCTh XMMHYECKOMN peaKkuu. 3aKOH JEHCTBYIOINX Macc. MOJIeKyIsIpHOCTh U
MOPSZIOK PEAKLIUN.

3aBUCUMOCTb CKOPOCTH XUMHUUECKON PEaKIMK OT TEMIIEpaTyphbl, JHEPIUsl (IHTAJIBITHNA)
aKTUBaLMU. | OMOT€HHBIN U F€TEPOT€HHBIN KaTalu3, IPUMEPBHI.

OO1as xapakTepucTUKa U XUMHUYECKHE CBOIMCTBA IIEIOYHBIX METAJLIOB.
OcOoOEeHHOCTH COEAMHEHHM JUTHUS TI0 CPABHEHHIO C COSAMHEHUSAMH JPYTUX HIETOYHBIX
METaJUIOB.

I'mapunbl, okcuabl, HEPOKCUABI, THAPOKCUBI HIETOUYHBIX METAIIJIOB: XUMUYECKAs! CBSI3b B
COEIMHEHMUSIX, ITOJIyYEHUE U CBOMCTBA.
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56.
57.

38.

59.

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

69.
70.
71.

72.
73.

74.

75.
76.

77.

78.

79.

80.
81.

82.
83.

&4.

85.

86.

87.
88.

[Tomydenue HaTpus, TUAPOKCHUA HATPUS U KapOOHATA HATPUS B IPOMBIIIIJICHHOCTH.
B3aunmogeiicTBre ¢ pactBopamu mienoueii: a) amGpOTEPHBIX METAIIOB; 0) HEMETAJIJIOB; B)
KHCIIOTHBIX OKCHJIOB; T') aM()OTEPHBIX OKCHJIOB.

Oco0eHHOCTH COeTUHEHHUH OepUIUTHSI 10 CPAaBHEHUIO C COSTUHEHHUSIMH 1EJI0YHO-
3eMEeJIbHBIX METAILIOB.

OO6m1ast XxapakTepuCTHKa COJICH OepUIUTHSI, MATHUS U MIEIOYHO-3€METBHBIX METAIOB, UX
PacTBOPUMOCTb U TUIPOIIU3.

[Tomyuenune oxcuaa, THAPOKCUIA KATBIUS U XJIOPHOU M3BECTH B MTPOMBIIIIICHHOCTH.
OO01mas xapakTepucTUKa U XUMHUECKHUE CBOICTBA 00pa, ero MmoxydeHHe.

BopHubriit auruapua, 60pHbIE KUCIOTH U UX COJIH: TIOJyYEHHE, CTPOCHHE M CBOMCTBA.
BopoBonopobl: mosydyeHue, CTpoeHre MOJIEKYJ U CBOMCcTBa. boporuapuasl MeTamios.
OO6m1ast XxapakTeprUCTUKA M XUMUYECKHE CBOMCTBA ATFOMUHUS, WH/IUS, TAJTUS U TAJUTHS.
[Tonyuyenue antoMUHUS, €r0 OKCHIA U TUAPOKCHU]IA B IPOMBIIIJIEHHOCTH.

Oxcu, THAPOKCHUIT U COJTM ATIOMUHMSI: X TIOJTyYEHUE U CBOMCTBA.

OO1mas xapakTeprcTUKa U XUMHUYECKHE CBOMCTBA yriepoa.

Oxcunpl yraeponaa (11, IV): moixydenue B MpOMBIIIJICHHOCTH U B JTA0OpaTOPHH,
KHCIIOTHO-OCHOBHBIE ¥ OKHCITUTENIbHO-BOCCTAaHOBUTEIbHBIE CBOMCTBAa. KapOoHMIIBI
METaJIJIOB.

OO1mas xapakTepucTUKa U XUMHUYECKHE CBOMCTBA KPEMHHUS.

[Tomyuenue kpeMHUsI, CUTTUKATa HATPHUS U CTEKJIA B TPOMBIIIIICHHOCTH.

KBap11, kpeMHHEBBIE KUCIOTHI, CHIIMKATHI, TeKcaTOPOKpEMHUEBAS KUCIOTA: TIOTyYeHUE
Y CBOMCTBA.

OOmas xapakTeprcTUKa U XUMHUYECKHUE CBOMCTBA TepMaHuUs, OJI0OBa M CBUHIIA.

OKcuIbl ¥ THIPOKCHUIBI OJIOBA U CBUHITA: MX B3aUMOJICHCTBHE C KHCIOTAMH U IIETI0OYaMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTRBA.

Cynbbuasl 070Ba ¥ CBUHIIA: TTOJIYYCHUE, KUCJIOTHO-OCHOBHBIC U OKACITUTEIHHO-
BOCCTaHOBUTENbHBIE cBoicTBA. OTHOIIEHHE K NeicTBUI0 (NH4),S 1 (NH4).S..

OO6m1ast XxapakTeprucTHKa M XUMUYECKHE CBOMCTBA a30Ta.

Oxkcupl a30Ta: MOJIy4eHUE, CTPOSHUE MOJIEKYJI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA.

AMMMaK U TUAPA3UH: TOJyYCHHE, XUMUYECKAsl CBSI3b U CTPOCHUE MOJIEKYJI, KUCJIOTHO—
OCHOBHBIC U OKUCITUTEIHFHO-BOCCTAHOBUTEIILHEBIE CBOMCTRA.

Peakinu TepMHUECKOTO pa3oKeHUs COJIeH aMMOHUS: HUTPUTHI, HUTpaTa, Ouxpomara,
cynbdata, Xja0puaa.

[M'unpokcunaMuH, a30TUCTOBOAOPO/IHAS KUCIIOTA U €€ COJIM: XUMUYeCKas CBs3b U
CTpOEHHE MOJIEKYJI, TOJIy4YeHHE U CBOMCTBA.

B3anmoaeicTere MeTaminoB ¢ a30THOW KUCIOTOM.

[{apckast BoJika ¥ €€ OKHMCIIUTEIbHBIE CBOMCTBA HA IPUMEPE PEAKIIUN € 30JI0TOM,
TUTATUHOM, Cyb()HUIOM PTYTH.

Peakiuu TepMUYECKOTO pa3ioKEHUs HUTPATOB Pa3IMUHBIX METAJIJIOB.

OO1mas xapakTepucTUKa U XUMHUECKHEe CBOICTBa ocdopa ero momyueHue B
MIPOMBIIIICHHOCTH.

Oxcunsl hocdopa: momydeHue, CTPOSHUE MOJIEKYIT U CBOMCTBA.

dochoprHoBatuctas u pochopucTas KUCIOTHI: MOJIyYEHHUE, CTPOCHUE MOJIEKYI,
KHCIIOTHO-OCHOBHBIE ¥ OKHCITUTEIbHO-BOCCTAHOBUTEbHBIC CBOMCTBA. DOCUTHI U
runo(ocuTHI.

Kucnotsr pochopa (+5) u kauecTBeHHBIE peakiuu Ha HUX. [lomydenue dpocdopHoit
KHCJIOTHI B IIPOMBIIIJIEHHOCTH.

OO01mas xapakTepucTUKa U XUMHYECKHUE CBOMCTBA MBIIIbSIKA, CYPhMbI U BUCMYTA.
Cynbhuasl MBIITBIKA, CYPEMBI H BACMYTA: MX OTHOIIIEHHUE K KUCJIOTaM U K pacTBOPY
cynbhuaa aMMOHUS. THOKUCIOTHI U UX COJIH.
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89. l'astoreHn bl MBINIBSAKA, CYypPbMbI U BUCMYTa: UX MOJIYYEHUE U TUAPOIN3. THOKUCIOTHI U
THOCOJIH.

90. INonmyuyeHune KUCIOPO/Ia ¥ MEPOKCHAA BOJIOPO/Ia B MPOMBIIUIEHHOCTH U B J1a00OpaToOpuu.

91. Peakuuu nepokcuia BOAOPOAa B POJIM OKUCITUTENS U BOCCTAHOBUTEIIA.

92. O6mas xapakTepuCTUKa U XMMUYECKHE CBOMCTBA CEphl, CEeJIeHa U TeJUTypa.

93. TlonyueHnue u cBOICTBa cepoBOOpoia. PacTBOPUMOCTD U THAPOIH3 CYIbPUIOB.
OtHo1eHue cynb(pUI0B K KUCIOTAM.

94. Kucnopoacoaepkaiiye KUCIOThI CEPHI, CEJIEHA U TEJUTypa: MOJy4eHHE, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEJILHBIE CBONCTBA.

95. B3anmopaeincTBre METAIIOB C CEPHOM KHCIIOTOM.

96. IlonyuyeHne cepHON KUCIOTHI U CEPOBOAOPO/A B IPOMBIIUIEHHOCTH.

97. BzauMopeiicTBME HEMETAIOB ¢ KOHLIECHTPUPOBAHHBIMHM CEPHOM M a30THOM KHUCIOTaMH.

98. IlonyuyeHue BoJOpo/1a B IPOMBILLIIEHHOCTH.

99. O6m1ast xapakTepruCTUKa ¥ XUMUYECKHE CBOMCTBA TaJIOTCHOB.

100. [Tonmyuyenue xaopa, 6poMa 1 XJiopaTa Kajusi B IPOMBIIUICHHOCTH.

101. Bonopoansie coenMHEHNs rajJlOreHOB: MOJYyYeHUE U CBOMCTBA.

102. Accouuarus MoJieKyJ ¢pTopoBonoposa. Judropus kanus.

103. OxkucIuTenpHOE NIEUCTBUE XJIOpa U OpoMa B IIEIOYHOM cpee.

104. Oxcunppl XJI0pa ¥ MoJa: MOIY4YEHHE U CBOMCTBA.

105. CornocTtaBieHNE KHCIOTHO-OCHOBHBIX M OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB KHCIIOPOACOAEPKAIINUX KUCIOT TaJOre€HOB.

106. [Tonydyenue u ruaposin3 raJlOr€HaHT UIPUIOB.

107. @DTOpHIBI KCEHOHA: TIOJYyUYEHUE, CTPOCHUE MOJIEKYJI U XUMUUYECKUE CBOMCTBA.

108. OO61mas xapakTeprcTUKa U XMMHUECKHUE CBOMCTBa Melu, cepedpa, 30J10Ta.

109. OO1m1ast XxapaKTepUCTHKA U XUMUYECKHUE CBOMCTBA 3JIEMEHTOB MOATPYIIIBI IIMHKA.

110. Conu uuHKa, KaIMHs U PTYTH, UX THIPOJIN3. AMUIHBIE COETMHEHUS PTYTH.
Coenunanus Hg,(Il) monydenue u cBoiicTaa.

111. OO01as xapakTepucTUKa U XMMHUYECKHUE CBOICTBAa XpoMa, MOJIHOIeHa U
BOJIb(pama.

112. Coenunenus xpoma (II u II1): monyuyenue u cBoiicTaa.

113. Peakiun xpomara (JuxpomaTa) Kajaus ¢ BOCCTAHOBUTEISIMH B KUCIIOH,
HEUTPAJIbHOM M IIEJIOYHOMN cpeaax.

114. XPpOMOBBII1 aHTUAPUA, XPOMATHI U IUXPOMATHI: IIOJyUYEHUE U XUMUYECKHE
CBOMCTBA. XpOMOBasi CMECH.

115. OOm1ast XxapakTEepUCTHKA U XUMUYECKHUE CBOWCTBA MapraHila, TEXHEIUs U PEeHUSL.

116. Coenunenus mapranmna (I1): momydenne u cBoiictBa. Jlnokcun maprasdiia,
MaHIaHaThl U IEpMaHraHaThel. MapraHioBas KMCI0Ta U €€ aHTUAPU,.

117. Peakunu nepmaHnranara Kaiaus ¢ BOCCTAHOBHUTEIISIMU B KUCIION, HEUTPAJIbHOW U
LIEJIOYHOM cpelax.

118. OO6m1ast xapakTepruCTHKa M XUMUYECKHE CBOMCTBA JKeJie3a, KoOaabTa U HUKETIS.

119. [Tonyuenue u cBoiicTBa ruapokcuioB u coieit xenes3a (11 u III). KauectBennsie
peakiuy Ha UOHBI XKele3a.

120. ITomydenue xene3a, HUKENS, XpoMa U Mapraiiia B IPOMBIIIEHHOCTH.

121. [Tupomeranmyprudeckue crocoObl NOTYyUEHUSI METAJIOB (CBUHEL], ME/b, IIMHK) U3
CyAb(QUIHBIX PYI.

122. OxucnuTenpHOE NEUCTBUE HUTPATA KIS U XJI0paTa Kajaus Py HarpeBaHUH
(crutaBiieHUN).

123. OObpazoBaHue aMMHaKaTOB U T'MIPOKCOKOMIUIEKCOB METAIOB U MX pa3pyllIeHHe
KHCJIOTaMU U TIpY HarpEBaHUHU.

124. Peakunu TepMuueckoro pasnokeHus HeKoTopbix Kucibix coneit (NaHCO;,

NaH2PO4, NazHPO4, NaHSO4)
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125.

I'unponus coneit (1Mo KaTHOHY, 110 AHUOHY, OJTHOBPEMEHHBIN THAPOIIN3 IBYX
coseit).

TexcTbl NPo0JIeMHO-AHAJIUTHYECKUX U (MJIH) IPAKTHYECKUX y4eOHO-NTPOo(ecCHOHAIBHBIX

3aja4
1.

2.

6

Hcxons U3 conmyu MOMY4YUTh THAPOKCHUT ITMHKA U JI0Ka3aTh ero amgporepHocTs. [Iponenars
peaxkuuu. Hanucate ypaBHEHUS peakiyii B MOJIEKYJISIPHOM M HOHHOM BHJIE.

Hcxons w3 conu MONYy4YUTh THUAPOKCHA Xpoma (+3) u Jokazath ero amM(OTEepPHOCTb.
[Tponenats peaknuu. Hamucats ypaBHeHHs peakliuii B MOJIEKYJISPHOM U HOHHOM BUJIE
Onpenenutb peakuuio cpelbl pacTBopa KapOOHaTa HATpUsl C MOMOIIBIO MHAWKATOpA.
CocTaBUTh MOJIEKYJISIPHBIE M HMOHHBIE YPAaBHEHUS peakIuil ruaponnsa no | ctynenu, natb
OIpeeIIEHNE THAPOIIN3a.

Onpenenuth peakiuio cpeibl pacTBOpa XJIOPUAA AITIOMHUHHS C MOMOIIBIO WHIMKATOpPA.
CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHNUS PEAKLUI ruaposn3a 1o | crynenu, aathb
OmpeIeJIeHUE THIPOIIN3a.

[Iponenate peakiuio, MOATBEPKAAONIYI0 OKUCIHUTENbHYIO crnocooHocTh KMmnOs B
kucioil cpene. CocTaBUTh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTENIBHON peakuu.
PacctaBuTh KO3 PUIMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. PaccuuTaTh MOJSApPHYIO
Maccy SKBHBAJIEHTa OKHCIUTEIIS.

Ocy1ecTBUTh NPEBPAIIECHUS:

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

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

7.

10.

11

12.

13.

14.

15

16.

17.

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

[Iponenars KauecTBeHHbIE peakiuu Ha Gocdar-uon PO * Hanucats ypaBHEHHs peakiiuii
B MOJIEKYJISIpHOM U nOHHOM opme. Ha3zBaTh peakTHUBBI.

[Tponenats KauecTBEHHBIE peaKIMK HAa KaTHOH cepeOpa. HamucaTs ypaBHEHUs peakiiuii B
MOJIEKYJISIpHOH 1 noHHOM opme. Ha3zBaTh peakTHUBBI.

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

. IIpogenate peakuuoo, MOATBEPKIAONIYI0 OKHCIUTENbHYIO crnocobHocth K,Cr,O; B

kuciaoil cpene. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakluu.
PacctaButh KO3 PULIHMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. Paccuurtarh MOJSApHYIO
MaccCy 9KBHBAJIEHTA OKUCIIATEIIS.

BbruucauTh MOJISIpHYHO KOHLEHTPALMIO SKBUBAJIEHTa CEPHON KUCIIOTBI B paCTBOPE, TUTP
kotoporo pasex 0,0065 r/mit. [laTe onpeneneHrne MOISIPHONW KOHIICHTPAIIMK SKBHUBAJICHTA
BEILECTBA.

Kakas macca H3P0, comepxutcs B pactBope oObemom 200 wur, eciau MoJsipHas
KOHIIEHTpauusi ee B pactBope paBHa 0,2 monb/n? [laTh ompexaeneHue MOJSIpHON
KOHLICHTpALlMX BELIECTBA

[Iponenath KayecTBeHHbIC peakiuu Ha katioH NH,'. HamucaTe ypaBHEHHs peakiuii B
MOJIEKYJISIpHOH 1 noHHOM opme. Ha3zBaTh peakTHBBI.

. I[OKa)KI/ITe OIIBITHBIM IIYTCM, YTO B COCTaB XJ'IOpOBO,Z[OpO,[[HOfI KHUCJIOTbI BXOOAT MOHBI

BOJIOpoJa M xJjiopa. Hanucars ypaBHeHUs peakiii B MOJIEKYJISIPHOM M MOHHOM (opMme.
HazBatb peakTuBBI.

IIponenaTe KaueCTBEHHbBIEC PEAKLIMN HA KaTHOH Kajplusa. Hamucate ypaBHEeHUs peakuui
B MOJIEKYJISIpHOW U MOHHOM Gopme. Ha3BaTh peakTuBbI

C nomo1b0 ypaBHEHUS peakUK OCYIIECTBUTE CIIEIYIOLIUE IPEBPAILECHUS:
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Zn0 —» ZnS0;,

/

Zn MNa>Zn0-

ZnCl; —» Zn(OH); /
H“ZH(N’D}]J
Hanucate MonekyisipHble ypaBHEHHs peakiuil. PaccMOTpeTb B HMOHHOM BHJAE WM Kak
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIBHBII Mpoliecc.
18. IlponenaTh KaueCTBEHHbIE pEAaKLIMM Ha KaTMOH Kanusa. Hamucarhs ypaBHEHMs peakuuil B
MOJIEKYJISIpHOM 1 nOHHOM dopMme. Ha3zBaTh peakTUBbI
19. IlponenaTh XUMHYECKYIO PEAKIHUIO, COOTBETCTBYIOUIYIO COKPAIIEHHOMY HOHHOMY
ypaBHenuioo: Ba*+S0O,> =BaSO, Hanucarh ypaBHEeHHs peakiuii B MOJEKYJISIPHOH M
MOHHOU Popme. Ha3BaTh peakTHBEI
20. IIponenaTp XMMHYECKYH) pPEAKLUHI0, COOTBETCTBYIOIIYK) COKPAIlEeHHOMY HWOHHOMY
ypasrenuo: 2H+CO;* =H,0+CO,, Hanucars ypaBHEHHs! pEaKivii B MOJIEKYJIAPHON |
noHHoOM Gopme. HazBaTh peakTUBBI
21. Ucxoass w3 CONM TONYYUTh THAPOKCHI ATIOMHMHHUS M JI0Ka3aTh €ro aM(oTepHOCTb.
[Tponenats peaknuu. Hamucats ypaBHeHHs peaknuii B MOJIEKYJIIPHOM U HOHHOM BUJIE.
3.2.3. MeTroanueckue MaTepHabl, OIpeAe/sONde MNPoneIypbl OLECHHWBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTALNH
Ilpoueaypa oneHnBaHus 3HAHUI (TeCT)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 20

[MocnenoBaTenbHOCTH BEIOOPKH Ornpenenena no pasnenam

Kpurepun oneHku - MPaBUJILHBINA OTBET Ha BOMPOC

«5» ecn paBmIIbHO BBITOJIHEHO 90-100% TecTOBBIX 3a1aHUi

«4» eciu NpaBUWIbHO BhINONHEHO 70-89% TecTOBBIX 3aJaHUil

«3» eciu NpaBUWJIbHO BBINOIHEHO 50-69% TecTOBBIX 3aJaHUiIl
IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

[Ipenen anuTenbHOCTH 10 MUHyT

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2 Bompoca

ITocnenoBarensHOCTH BEIOOPKHU BOIpocoB u3 | CiydvaiiHas
Ka)JIOT'0 pas3zena
Kpureprnu onenku - TpeOyeMBIii 00bEM H CTPYKTYpa

- M3JI0KeHne MaTeprana 6e3 pakTHIeCKux ONmooK

- JIOTHKa U3JI0XKEHHS

- UCTIOJIb30BaHHNE COOTBETCTBYIOIIECH TEPMHUHOIOTHUH

- CTHJIb PEYHU U KYyJIbTypa peun

- 1oa0Op MPUMEPOB MX HAYYHOH JINTEPATYPHI U MPAKTHKU

«5» ecau TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh
HeOOJbIINE HETOYHOCTH B M3JI0KEHHH HEKOTOPHIX BOIIPOCOB

«3» ecnn TpeOOBaHUS BBHIIIOJIHEHBI YACTHYHO — HE BBIAEPKAaH 00bEM, €CTh

(baKTI/I‘IeCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oueHuBaHMs yYMeHHMil W HABBIKOB (pelieHHe NMPO0OJIEMHO-aHAJIMTHYCCKHX H
NPaKTHYECKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN 1
ITocemoBaTenbHOCTD BEIOOPKH Crrydaiinas
Kpurepuu oneHku: - BBIJICJICHUC W IOHUMAHUE TIPOOIIEMBI

- yMeHHe 00001aTh, COMOCTABIAT Pa3IHYHbIC TOUKH 3PCHHUS

- TIOJTHOTA UCTIOJB30BAaHUS UICTOUYHUKOB

- HaJIM4Ke aBTOPCKOMN TO3ULIMU

- COOTBETCTBHE OTBETA MOCTABIEHHOMY BOIIPOCY

- WCIOJb30BaHWE COIMAIBHOTO OmbITa, MatepuanioB CMU,
CTaTUCTUYECKUX JIAHHBIX

- JIOTUMHOCTb U3JI0KEHUS

- YMEHHE cIeNaTh KBATH(UIIMPOBAHHBIC BEIBOBI U 0000IICHUS C
TOYKH 3PCHUS PEIIeHNUs MPo(decCHOHAIBHBIX 3a1a9
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- YMEHHUE MPUBECTH IPUMEP
- O1I0pa Ha TEOPETHYECKUE MOJTOKEHHS
- BIIJICHUE COOTBETCTBYIOIIECH TEPMUHOIOTHEN

«5» ecm Tp€6OBaHI/I$I K OTBCTY BBIIIOJHCHBI B ITIOJJTHOM o0BeMe

«4» ecnu B IICJIOM BbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb

HeOOJIbIIIEe HETOYHOCTH B M3JIOXKEHHMHM HEKOTOPBIX BOIIPOCOB.
3arpynasiercss B (OPMYJMPOBaHMHM  KBaIU(HUIIMPOBAHHBIX
BBIBOJIOB M 00001IEH i1

«3» ecim Tp€6OBaHI/I$I BBINOJIHCHBI YACTHYHO — IBITAETCS 000CHOBATH CBOIO

TOYKY 3pCHHs, OAHAKO CJab0 apryMeHTHpYeT Hay4HbIC
MOJNIOKEHHS, MPAKTHYSCKH HE CIHOCOOCH  CaMOCTOSTENBHO
copMyITHpOBaTh BBIBOJIBI M OOOOIICHUS, HE BUAUT CBS3b C
podecCHOHANBHOHN NIESITENEHOCTBIO

4. yqeﬁHO-MeTOIII/I‘IQCKOC H MaAaTCPHAJBHO-TCXHUYECCKOEC o0ecrneuyeHue AUCIUITINHBI

(Mmony.s)
4.1. DjeKTpOHHBIE Y4eOHbIe U3IaHUS

1.

OO61mas 1 HeopraHuyeckas XuMus : yueOHuk uig By3oB / O. T. OranecsH, B. A. Ilomnkos,

JI. U. llepOakoBa, A.K. Bbpenb; mnox penakumeit 3. T.Oranecsna.— Mocksa :
WznarensctBo [Opaiit, 2023. — 447 ¢. — (Bpicmiee oOpazoBanue). — ISBN 978-5-
9916-6994-8. — TekcT : anekTpoHHBIN // OOpa3oBarenbHas maTdopma FOpaiir [caiit].

— URL: https://urait.ru/bcode/510944.

Huknrnna, H. I'. OOmas n Heopranmdeckass xumus B 2 4. Yacte 1. Teoperuueckue
OCHOBBI : YYCOHHK W TIpakTUKyM Jijis By30B / H. I'. Hukuruna, B. U. I'pebenpkoBa. — 2-¢
u31., nepepad. u non. — 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'. O6mrast u Heopranuwveckas Xumus B 2 4. YacTs 2. XUMHS 3JIEMEHTOB :
yu4eOHMK u TpakTukyMm Uit By3oB/ H.I'. Hukutuna, B. U. I'pebenpkoBa. — 2-¢ m3n.,
nepepad. u nmonm. — Mocka : MzmarensctBo IOpaiit, 2023. — 322 c. — (Bricuiee
obpazoBanme). —  ISBN 978-5-534-04787-5. —  Tekct : DNEKTpOHHBIA  //
O6pa3oBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.
CyBopoB, A. B. O6mas u Heopranudeckast Xxumusi B 2 1. Tom 1 : yueOHUK JUIsI BY30B /
A. B. CyBopos, A. b. Hukonbsckuii. — 6-e u3., ucrnp. u 1on. — Mocksa : M3gaTenscTBo
FOpaiit, 2023. — 343 ¢. — (Beicmiee oOpazoBanue). — ISBN 978-5-534-09094-9. —
Texkcr : snextpoHHbId // OOpazoBarenbHas mmiaargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/512754.

Huxonbckuit, A. b. OOmias u Heopranwdeckas XuMmuss B 2 T. ToM 2 : y4eOHUK JIs
By30B/ A.b. Hukonsckuii, A.B.CyBopoB. — 6-¢ u3a., ucnp. u 1om. — MockBa :
MznarensctBo FOpaiit, 2023. — 378 c. — (Bricmiee o6pa3zoBanue). — ISBN 978-5-534-
09096-3. — Tekcr : anekTpoHHBIN // OOpazoBarenbHas miargopma KOpaiT [caiit]. —
URL: https://urait.ru/bcode/512755.

4.2. DieKTpoHHBIe 00pa3oBaTe/bHbIE Pecypchl

1.

2.

3.

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

OnexTpoHHO-OMOMUoTeyHass cucreMa ZNANIUM [Onextponnsiii pecypc]. — URL:
https://znanium.com/.

DnexktpoHHass OuOmuoTeyHas cucteMa «KoHCymbTaHT cTyaeHTa» [DJICKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunast snektpoHHass Oubnuoreka [DnextponHbli pecypc]. — URL:
http://elibrary.ru/.

Hayunas snextponnas 6ubnuoreka «KubepJlennnka» [DnexktponHsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmannonnas cucremMa «EIuHOE OKHO JOCTyNa K OOpa3oOBaTENbHBIM pPecypcam»
[DnexTponnslii pecypc]. — URL: http://window.edu.ru/.
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7. @enepadbHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
cHCTEeMaM:

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

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

4.4. KoMIjIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecrieyeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE oOOecriedeHre: CBOOOJHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammuoe obecriedeHHEe OTEYECTBEHHOTO IPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «lapant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamorednas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnunoreunas cucreMa « KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yYeHH s

Jng peanuzanuy AMCHUIUIMHBL (MOZYJISI) HCIOJIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAIIEHbI OOOPYJOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YEeHHS, U TIOMEIICHHUS JUISi CAaMOCTOSITEIbHOW pabOThl 00YJaromuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «MHTepHeT» H
oOecreueHbl JIOCTYNIOM B JJEKTPOHHYIO WH(OpPMaIMOHHO-00pa3oBaTenbHy0 cpeny PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000pyA0BaHUs €r0 BUPTYyaJbHBIMHU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX ayAUTOPHI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHBbIX 3aHSITUI ¥ IOMELeHUH /15l CAMOCTOSITeIbHOM
NMOMeLIeHHH /15 CAaMOCTOSITeJIbHOM padoThI 000py10BAaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQMTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3WPOBAaHHON
yuEOHBIX 3aHITHH MeOeblo, OTBEYAroUIed BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINIHHOE 000PYI0BaHHE).
[Tomemenne it caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOJKIIOYEeHHs K cetd «MHTepHer» U
obecrieyeHrEM [OCTyMa B 3JICKTPOHHYIO HH(POPMAIHOHHO-
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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