Padoyas nporpamMma quCHUILIMHBI (MOAYJisi) «O01Iasi M HeOPraHu4YecKass XMMHSD,
BRJIIOYasi OHCHOYHBIC MaTEePHAJIbI

1. TpeGoBanus K pe3yabTaTamM 00yueHHs N0 JUCHUILINHE (MOAYJIIO)

1.1. Ilepeyenb koMmeTreHuMi, ¢opmMHupyeMbIX JHCHUIVIMHOW (MoOay/J1eM) B Ipouecce
OCBOEHHS1 00pa30BaTeJbLHONH MPOrPaMMBbl

I'pynna komneTeHUM Kareropusi komnereHumii Koapbl u conepkanne KoMneTeH Ml

YHuBepcalibHbIE - -

OobmenpodeccroHabHBIC - OIIK-1. CmocobeH HCIOTB30BATH
OCHOBHbBIE OHONIOTHYeCcKHe, (PU3NKO-
XUMHYECKHE, XUMHYECKHE,
MaTeMaTHYecKue  METOOBl s
pa3paboTku, WCCIIeTIOBaHUI u
OKCIICPTU3BI JICKapCTBCHHBIX
CpEJICTB, H3rOTOBIICHUS
JICKAPCTBEHHBIX [IPEHapaToB

- OIIK-6. Cnocoben IIOHMMATh
MPUHIUIEL  PabOTBl  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTHUH U
MCIIOJIB30BaTh UX JUIS PCIICHUS 33124
poheCCHOHATBHOM ASSITEIBHOCTH

IIpodeccronabHbIe - -

1.2. KomnereHUMM ¥ HWHAUKATOPbI MX [JAOCTH:KeHHMHA, (POPMHPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeJIbHOM NMPOrpaMMbl

Kon Kon unaukaropa
Conep:kaHue HHIMKATOPAa KOMIETeHIIUU
KOMIIeTeHIIUH KOMIICTeHIIUH
OIIK-1 OIIK-1.2 JleMOHCTpHpYyeT 3HaHHS O (UBMYECKMX M XUMHUYECKUX SIBICHUSX U

mporieccax, CTPOGHHH M CBOMCTBaX paslMYHBIX KJIACCOB XHUMHMUYECKHX
3JIEMEHTOB, COCIMHEHHUH, BEIIECTB U MAaTEPUANIOB, MPUPOJE XUMHIECKON
CBSI3M M MEXAHM3MaX XUMHUYECKHX PEaKIMH, IMPOLECCOB XUMUUIECKON
TEXHOJIOTMM W NPUMEHSET NpH peleHnH 3agad NpodecCHOHATBLHOM
JIESITEIFHOCTH OCHOBHBIE 3aKOHBI M METOIbI (DM3UKH M XHMHH

OIIK-6 OIIK-6.1 [Mpumensier cpeacrTBa COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH JUIs
TIOUCKa, XpaHeHHs1, 00pab0TKH, aHaJIM3a U NPeJICTaBlIeHUs HHPOPMaIHK

1.3. Pe3yabTaThl 00y4eHHs O JUCHUILINHE (MOTYJIIO)
ean wu3yyeHUusi AUCHUIIMHBI (MOAYJsl)) — TpPUOOpEeTeHHWE 3HAHUN W KOMIIETEHIIUH,
(dbopMUpOBaHUE COBPEMEHHBIX NPEJCTABICHUNA B OOIACTH TEOPETUYECKHX OCHOB XUMHH H
XUMHH 3JIEMEHTOB.
B pesynbrare u3ydeHus: AUCHUILTUHBI (MOAYIISA) 00yYaroUuiics JOmKeH
3HATh:
® JJIEKTPOHHOE CTPOEHHE aTOMOB U MOJIEKYT,
¢ OCHOBBI TCOpHUU XUMHUYECKOU CBSI3U B COCAMHCHHUAX pPAa3HbIX TUIIOB, CTPOCHUC BCUICCTBA B
KOHJICHCHUPOBAHHOM COCTOSIHUH;
® OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAaHUS XHUMHUYECKHUX MPOLIECCOB U XapaKTePHUCTUKHU
PaBHOBECHOI'O COCTOSTHUS;
® METOJIbl ONMCaHM XUMUYECKIX PAaBHOBECHI B paCTBOPax AJIEKTPOJIUTOB,
® CTPOEHHUE M CBOMCTBA KOOPAMHALIMOHHBIX COSAMHEHUN;
¢ [IOJIYy4YCHHC, XUMHYCCKUC CBOMCTBA IMPOCTBIX U CIOXKHBIX HCOPTraHNYCCKUX BCUICCTB,
yMeThb:
® BBLINIOJHATH OCHOBHBIE XHMHUYECKHE OIEpalid, ONpPENeisTh TePMOAUHAMUYECKUE
XapPaKTCPUCTUKU XUMHUUYCCKUX peaKHI/Iﬁ 1 PAaBHOBCCHBIC KOHICHTpPAIIMH BCUICCTB;
® CIIOJIb30BaTh OCHOBHBIE XHMUYECKHE 3aKOHbI, TEPMOJMHAMHYECKHE CIPABOUYHbIE
AAHHBIC JJISI pCUICHU A HpO(beCCI/IOHaJIBHBIX 3aJa4d,
® [IPOTHO3MPOBATh BIUSHUE pAa3IMYHBIX (PAKTOPOB HA pPABHOBECHE B XMMHUYECKUX
peaxiusx;
BJIA/1ETh:



® TEOPETUYECKUMHU METOJAMU OIMCAaHUS CTPOCHHUS M CBOMCTB MPOCTBIX M CIOXKHBIX
BEIIECTB HA OCHOBE AJIEKTPOHHOI'O CTPOEHUS UX aTOMOB U IOJIOKEHUS B IIEPUOINYECKON
crcTeMe XMMHUYECKHX 3JIEMEHTOB;
® OCHOBHBIMH HaBBIKAMU PaOOTHI B XMMUYECKOI TabopaTopuu;
® DOKCIEPUMEHTAIBHBIMA METOJAaMH  OIpPEICNICHUs] HEKOTOPBIX  (U3UKO-XUMHUYECKHX
CBOWCTB HEOPIaHWYECKUX COCINHEHHH.
2. O0bem, CTPYKTYpa U colep:KaHue TUCHUILNINHBI (MOLYJIs1)
2.1. O0beM QM CHUIIMHBI (MOIYJIs1)

Buowt yueonoi pavomut Dopmut 00yuenusn

Ounas

OO01Iasi TPYI0EMKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 10/360
KonTakTHas padora: 216
3aHATHS JIEKIIMOHHOTO THUIIA 72
3aHATHS CEMUHAPCKOTO THIIA 144
IIpoMeskyTOoUHasi aTTeCTAlMA: YK3aMEH 72
CamocrositesibHasi padota (CP) 72

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJISA) € YKa3aHMEM OTBEJAEHHOIO0 Ha HHUX
KOJIMYeCTBA 4acoB 1o ¢popMam o0pa3oBaTeIbHOM 1eSITeILHOCTH
Ounasa ¢hopma odyuenusn

Buabl yueOHol# padoTsl (B 4acax)
KonTakTHas padora

Ne | HaumenoBanmue
n/n | (pa3nesioB)
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cucreMa

4

0
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OKHCIIUTENBHO-
BOCCTAHOBUTEJLHEIE
MPOIIECCHI

Xumuueckass CBs3b H
CTPOCHUEC MOJICKYJI

IlousTue 0
XHUMUYECKOM
TEPMOJMHAMUKE,
TEPMOJUHAMHYECKHE
(OYHKIIMH COCTOSHUS

IlousTue 0
XHMUYECKOUN
KHUHETHKE.
XuUMHUUecKoe
paBHOBECHE
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PaBHoBecus B
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9
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Hpumeuanusn:

JI — nexumm, [13 — npakrrueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie paborsl, CP — camocrositensHas

pabora.

2.3. Copep:xanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jesiaM) M

BHUJIaM padoT

Conep:kaHue JEeKIHOHHOTO Kypca

| Neo |HanMeHOBaHne TeM (pa3/iesioB) |

Cojaep:kaHue JEKIIMOHHOTO Kypca




n/n

Crpoenune aToma

BoiHOBBIE CBOHCTBa MaTepHANBHBIX OOBEKTOB. YpaBHEHHE [€
Bpoitna.  CoorHomenne  HeompexesneHHocTed — ['eiizeHOepra.
ITonsTne o KBaHTOBOW MexaHWke M ypaBHeHuw lllpemunrepa.
BonHoBast QyHKuMs. DNEKTPOHHAs IUIOTHOCTh. XapakTepPHUCTHKA
COCTOSIHUS 3JIEKTPOHOB KBaHTOBBIMU unciaMu. KBaHTOBBIE uncia 1
(hOpMBI 3JIEKTPOHHBIX 001aK0B. DOPMBI JIIEKTPOHHBIX 00JIaKOB IS
S-, p- ¥ d-COCTOSIHMI1 BNEKTPOHOB B aroMax. MHOT03JIEKTPOHHbBIE
arombl. [Tpunuun Ilaynun. MakcumallbHOE YHMCIIO 3JIEKTPOHOB B
ANEKTPOHHBIX  cHOosAX W obonoukax. IlpaBumo  XyH#a.
[TocienoBaTenbHOCTE SHEPIETUYECKUX YPOBHEH 3JEKTPOHOB B
MHOTO3JIEKTPOHHBIX aTOMaX.

[Mepuoanueckuii 3aKOH u
MeproIecKas cucreMa

CoBpemeHHas (dopmyTHpOBKa MIEPUOINIECKOTO 3aKOHa.
[Tepropnueckast cucremMa M €€ CBA3b CO CTPOGHHEM aTOMOB.
3amonHeHNe JIEKTPOHHBIX CIIOEB W 000J0YeK aTOMOB B
nepuoguueckod  cucreme  anemeHroB .M.  Menzeneesa.
OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHUS AaTOMOB B TpyMIaxX, B
ceMeiicTBax JIAHTaHOMIOB M aKTHHOMJIOB: S-, P-, d- 1 f-3;meMeHTHI.
ATOMHBIE W WOHHBIC PAJMyCHl, YCIOBHOCTb OSTHX HOHSITHIL.
W3meHeHne paauycoB aTroMOB 10 MEpHOAaM W  TpyInaM
MEPHOINYECKON CHCTEMBI SJIEMEHTOB. VOHHBIE paaMychl W UX
3aBUCHMOCTb OT O3JIEKTPOHHOTO CTpPOEHUS aTOMOB M CTEIICHU
OKHCJICHUS. 3Heprm{ HOHMU3AIIMU MU CPOACTBO K DJJICKTPOHY Kak
XapaKTEePUCTUKH 9HEPreTU4ECKOro COCTOSTHHS aToMma.
3aKOHOMEPHOCTH B M3MEHEHHWH SHEPTUH HMOHHU3AIMU HA IPHMEpe
3JIEMEHTOB BTOPOTO IIepHoja. 3HAUCHHE IEPUOJHUECKOTO 3aKOHA
JUIs ecTecTBO3HaHUs. [Ipenckasanue CBOICTB BEIIECTB HAa OCHOBE
MEePHOANYECKOTO  3aKOHa, IIPE/ICTaBIICHHUE 0  Merojax
cpaBHuTenpHOro pacuera M. X. Kapanetssinna.

OKHCIIUTETBHO-
BOCCTAHOBUTEIIbHBIC TIPOLIECCHI

CreneHb OKUCJIEHHS aToMa B COeAMHEHHH. Baxneimme
OKHCIINTENN U BOCCTaHOBHUTENU. OCHOBHBIE CXEMBI MPEBPAILCHUS
BEIIECTB B  OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIHAX.
BimsHME TeMmeparypsl, KOHIEHTpPAlMH PEareéHTOB, WX IIPUPOJBI,
Cpenbl U IpyTUX yCIOBUH Ha ITyOWHY M HalpaBJICHUE TPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil.

Xumudeckasi CBA3b M CTPOCHUE
MOJIEKYT

KoBanieHTHAsT CBsI3b, OCHOBHBIC ITOJIOKCHHSI METOAA BaJICHTHBIX
CBS3€H. DNEeKTPOOTPHUIIATEILHOCTh aTOMOB. VIOHHAsI M KOBaJIGHTHAs
CBSI3U, CBOWCTBAa KOBAJIEHTHOM CBSA3M: HAIpPaBJIEHHOCTh U
Hacelmaemoctb.  llonsipHas  koBaneHTHass  CBs3b.  J(OHOpHO-
aKIENTOPHBI MEXaHW3M OOpa3OBaHMA CBS3U. XapaKTEPHUCTHKH
KOBICHTHON CBS3M: JUIMHA, JHEPrus (JHTAIBINS), BallCHTHEIC
yrabl. COOTHOIICHUE AJUH M SHEPTUil (SHTANBIWIA) ONUHAPHBIX U
KpaTHBIX cBsized. DddekTuBHBIC 3apsabl aTOMOB B MOJICKYJIE.
JIUMONBHBIA MOMEHT CBSI3M M JUIOJBHBIA MOMEHT MOJICKYJIBI.
JlunonbHbIE MOMEHTHI U CTPOCHHE MOJIEKYJ. PaccMoTpeHue cxem
NepeKphIBaHUs aTOMHBIX OpOWTajel mpu oOpa3oBaHWM CBs3EH B
MoJekynax. [mOpuam3anus BOJTHOBBIX (YHKIHH, MPUMEPHI Sp-,
sp’-, sp’-rubpumusanmii. [uOpumusamus ¢ ygactuem d-opOuTasiei.
3amonHeHNEe THOPUIHBIX OpOWTANCH HEMOACICHHBIMI TapaMu
anmekTpoHOB. OOpa3oBaHNME KPAaTHBIX CBSA3CH; O- W TM-CBSI3H, HUX
ocobenHoctH.  Jlelokanu3oBaHHBIE TM-CBSI3M W TPOLEAYpa
HAJIOKCHUST BalCHTHBIX cxeM. Merox ['mmnecniu. OCHOBHEIC
MOJIOKEHUS ~ METoJa  MOJISKYJSIpHbIX  opOutaneir  (MO).
CBsI3bIBAIOIINE, HECBSA3BIBAIOIIAE M Pa3PBIXJLIFOIINE OPOUTAIIH.
[ocnemoBarensHOCTH 3anoiHEeHNUsT MO B IBYXaTOMHBIX YacTHIAX,
COCTOSIIIMX M3 arToMOB  BToporo mnepuoma. OObscHeHHe
BO3MOKHOCTH CYIIECTBOBAHUS JBYXaTOMHBIX YaCTHUI IIPH ITOMOIIIH
Metoma MO. OObsiCHEeHIE MATHUTHBIX CBOMCTB MOJIEKYJ M IOHOB C
no3uiuit mMetoga MO. TloHsiTHE O MHOTOILIEHTPOBOW CBSI3W Ha
MpUMEPe PACCMOTPEHHSI XMMHYCCKOH CBS3M B MoJekyne BoHs.
Ob6urue CBEJICHUS o KOMILTEKCHBIX COCIMHEHHUSIX.
KommiekcooOpa3oBatenib, JIMTaHAbl, KOOPAMHAIIMOHHBIC 4YHCIa,




JIEHTaHTHOCTh JINT@HAOB, BHYTPEHHSAS W BHEMHAA cepbl
KOMIUIEKCHOTO coe/inHeHHs1. Kitaccugukaiusi KOMILIEKCOB 110 BUIY
KOOpAMHUPYEMBIX  JUrangoB. HomeHkiaTypa  KOMIUIEKCHBIX
coequaenuii. [IpencraBnerne 00 W30OMEpPUH  KOMIUIEKCHBIX
coenuHeHUi. Peakiuu 00pa3oBaHUs U pa3pyNICHUS KOMILICKCHBIX
COEIMHEHU. KBanTOBO-XMMHYECKHE TPAKTOBKU MPUPOJIBI
XHUMHUYECKON CBSI3M B KOMIUICKCHBIX COCIUHEHHMSAX. MeTon
BaJICHTHBIX cBsi3ed. [loHATHE O TEOpUHM KPHUCTAJUIMYECKOTO TMOJIS.
OOBbsICHEHHE MarHUTHBIX CBOWCTB M HAJIMYUS WM OTCYTCTBHSA
OKpaCKI/I KOMIIJICKCHBIX COGHHHGHHﬁ. Me)KMOHeKyHﬂpHaH nu
BHYTPUMOJICKYJISIPHAsT BOJOPOIHAS CBsI3b. JHEPrus M ITHHA
BOJOPOJHOW CBs3U. BnusiHuE Hamuuusg BOAOPOAHOW CBSI3M Ha
CBOWMCTBA XMMHYCCKHX COCIUHCHUN W HMX CMeced (TemIeparypsl
IJIaBJICHUS. U KUNICHUS], CTENEHb TUCCOLMAMU B BOTHOM PacTBOpeE
u fp.). loHHas cBA3b Kak MpeenbHbIi ciydail KOBaJIEHTHOI CBS3H.
HenampaBneHHOCTh M HEHACHIIIAEMOCTh  MOHHOW  CBSI3HU.
[Monspuzamuss WOHOB. 3aBUCHMOCTH MOJSPU3YIOIIETO JEHCTBHA
MOHA W €ro TOJSPU3YyEeMOCTH OT THIA JJIEKTPOHHON CTPYKTYPHI,
3apsa M paaudyca MOHOB. BnusiHue mnossipu3aluu Ha CBOICTBa
coeqMHEHMH ® wWx cmecel. OOmmue TpeAcCTaBIeHUS O
MEXMOJIEKYJISIPHOM B3aMMOCHCTBUU: OpPUEHTAI[MOHHOE,
MHAYKIMOHHOE, AUCTIEPCUOHHOE B3aUMOJICHCTBUSL.

IlonsTue 0 XHUMHUYECKOMH
TEepMOJMHAMUKE,
TEPMOJMHAMHYECKHE ¢GhyHKIHN
COCTOSTHUS

BHYTpeHHSIE 3HEPrUsi W OSHTAIBIUSA, WX (U3NUSCKUHA CMBICI.
[londatue o TEpMOAMHAMUYECKOM CHUCTEME, H30JIMPOBAHHBIE
CHCTEMBL. DK30- M DJHIOTEPMHYECKHE PEAKIUH. TepMOXUMHSA H
TepMOXUMHYECKHE ypaBHeHus. IloHsaTme O  craHAapTHOM
COCTOSIHUM ~ MHIMBUIYAJIBHBIX JKUJOKAX M  KPUCTAUIMYECKUX
BEIIECTB, Ta30B M pacTtBopoB. CTaHTapTHBIE SHTAIBIHH
00pa3oBaHUs, PACTBOPCHUS U CrOpPaHUs BelecTB. 3akoH ['ecca u
cienctBus u3 Hero. Mcnonbs3zoBanue 3akoHa ['ecca it BBIYMCIECHUS
SHTAIBIIMK PEaKUWil U SHTAIBIUIA CBsI3M B MousiekyJe. [lonsrue o6
SHTPOIUH, a0CONIOTHAS OJHTPONMS © CTPOCHHUC BCINCCTBA.
W3MeHeHre SHTPONMHU B Pa3IMyYHbIX IPOLECCAX.

IloHaTHe 0 XMMHUYECKON KHMHETHKE.
XuMHUECKOE paBHOBECHE

JIEHCTBYIOLIMX Macc. KoncranTa CKOpOCTH peaxkuuu.
MonexkynaspHOCTh M HOPSAOK PEaKUUuH. 3aBHCUMOCTh CKOPOCTH
peakmuy OT TeMIlepaTyphl; SHTAJIBINS aKTUBALMU. [loHATHE O
TOMOTE€HHOM u reTeporeHHOM KaTajiuse. IIpumepst
KaTaJUTUUECKHUX ITPOLIECCOB B MPOMBILUIEHHOCTH U Ja00paTOpHOU
mpakTuke. VICTHHHOE M KaKylleecs pPaBHOBECHS, MX TPH3HAKH.
Koncranta xumuueckoro pasHoBecus (K. m K, mma ra3oBeix
paBHOBecmif). Oneprus [mOb6ca, ee CBI3b C OSHTpomueH U
sHTANbIHEH. Ou3muecKuii cMbIch YHepruu [ mo6ca. DHTPONMITHEIH
W SHTAJIBIMUHHBINA (akTopsl mporecca. Csa3p AG’; ¢ KOHCTaHTOH
paBHOBecHs.. PaBHOBecMEé B TOMOTEHHBIX M T'€TEPOT€HHBIX
cucremax. Kpurepuit caMonpou3BoNbHOr0 MPOTEKaHUs MPOLIECCOB
B M300apHO-M30TEPMHUUECKHUX YCIIOBUAX. CMeENeHne XUMUYECKOT0
paBHoBecusi, npuHuun Jle-lllarenbe — bpayna. Buwusaue
TEeMIepaTypbl, JaBJICHUs, JOOABKM HMHEPTHOTO ra3a M HM3MEHEHHS
KOHIICHTPAIINH PEarcHTOB Had XUMHUECKOE PABHOBECHE.

PactBopsl. PaBHoOBecus B
pacTBopax

ITpomecchl, coOMpoBOXIAIOIINE OOpPa30BaHWE JKUIKUX HCTHHHBIX
pacTBOPOB  HEINIEKTPOIMTOB M 3nekTpoiaurtoB.  KpaTkas
XapaKTepPUCTHKA MEKYaCTHYHBIX B3aMMOJCHCTBHII B pacTBOpax.
VneanbHble W peanbHbIE PAacTBOPHL. AKTHBHOCTH; K03((dHUIMEHT
aKTMBHOCTH KaKk Mepa OTKJIOHEHHsI CBOMCTB KOMIIOHEHTa
peanbHOrO PacTBOpa OT €ro CBOMCTB B HACAIBHOM pacTBOPE.
Crioco0bI BBIpaXKEHUS KOHIIEHTpPAIMH pPAacTBOPOB. OKBHUBAICHT H
3aKOH SKBHBAJICHTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHbIC
anekTpoiuThl. Ctenenp aucconmanuu. KoHcranTa amcconmanyy.
3aBUCHMOCTh CTEIEHH 3JEKTPOJUTUYECKONW JHMCCOLMALMUA  OT
KOHLICHTPAIlNM JJIEKTpOiHTa (3aKoH pasdaBieHuss OcTBajibia).
CocTosiHHEe OSCKOHEUHOro pa30aBleHHS pacTBOpa BIEKTPOIMTA,
CBOMCTBa TaKoOro pacTBopa. [Ikana CTaH/IapTHBIX
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TEPMOIMHAMUYECKUX (YHKIUH 00pa3oBaHMSI HOHOB B BOJHBIX
pactBopax. CTymeH4aras IUCCOLMAIMS SJIEKTPOJIUTOB. BimsHue
OJHOMMEHHBIX HOHOB Ha pPaBHOBECHE MAWCCOIMAIMK cIaboro
JJIEKTPOJINTA B pacTBOpe. PaBHOBecwe B cHuCTEME, COCTOSIIEH U3
HACBIIIEHHOTO PAacTBOpa MalopacTBOPUMOIO 3JIEKTPOIUTA U €ro
KPHUCTAJJIOB, IMPOU3BEAECHUE PACTBOPUMOCTH, YCIOBUS OCAXJCHHUS
U PacTBOPEHHUS MaJOpPacTBOPHUMOIO J3JIEKTpoiauTa. PaBHOBecue
JIICCOIIMALIMU B PAaCTBOPaxX KOMIUIEKCHBIX COEIMHEHUH, KOHCTaHTa
HECTOMKOCTH M KOHCTaHTa YCTOHYMBOCTH KOMIUIEKCHOTO HOHA.
Peakuuu o00pa3oBaHus M peakiyu pa3pylICHUs] KOMIUIEKCHBIX
COCINHEHUH. PaBHOBecne amcconmmanmyMu  BOABI, HMOHHOE
MIPOM3BEACHUE BOJBI M €r0 3aBUCHMOCTh OT Temreparypsl. [llkana
Besimund pH 1 pOH. Crnioco0Obl pacdera BennunH pH pacTBOpoB.
Bydepusie pactBopsl. [lonspusyromee neiicTBHE MOHOB CONMM Ha
MOJIEKYJIBl BOJBL.  ['Maponu3 coseil, rMAposn3 MO KaTHOHY U
aHnoHy. CTyneH4aTslif ruponus. BzauMHoe ycueHue ruipomnmsa,
MOJIHBIA ~ (HeoOpaTtuMblii) rtuaponu3. KoHCTaHTa U CTeneHb
THIPOJIN3a, CBA3b MEXIY O3TUMH M KOHIIGHTpAIlMed pacTBopa.
CriocoObl  ycuieHHs W TIOAABiIeHHMsA ruaponusa. lloHarue o
COJIbBOJIH3E.

XUMHS S-2JIEMEHTOB

[enounsie MeTauiel. OOMIas XapaKTEPUCTHKA CBOWCTB 3JICMEHTOB,
HAXOXKJCHAC B TIPUPOJC, IMONYYCHHE U XHUMHYCCKHE CBOHCTBA
MeTautoB.  CoeqMHEHHUs  IIEIOYHBIX  META/UIOB,  OKCHJBI,
MEPOKCHIbI, O30HHUBI; MOJYYCHHUE, MX CBOWCTBA W XHMHYECKas
CBS3p B JTHUX COCAMHEHUAX. [ MIPOKCHABI HICTOYHBIX METaJIIOB,
moiy4deHne B mpomeinuieHHOocTH NaOH, xuMudeckne CBOHCTBa
ruapokcuaoB. OOMIas XapaKTepUCTHKA COJICH, TTIOTy9IeHIE COABI IO
Merony CompBe. OcobenHoctn xumun Jutusa.  OOmacTta
NPUMEHCHUS  IICJIOYHBIX  METAJUIOB U HMX  COCIAMHCHHIA.
[leno4HO3eMeIbHBIC METAIUIBI, Ocpwmiwid, MarHuiA. OOmas
XapaKTePUCTHKA CBOMCTB METAJUIOB, HAXOXKICHHE B IPHPOJIE,
MOJYYCHHE METAUIOB M HUX XHMHYeCKue cBoictBa. OOras
XapaKTEepUCTHKA COJIeHl 3THUX JJIEMEHTOB, MX PAaCTBOPHMOCTH H
THAPONN3YeMOCTh. OKCHABI M THAPOKCHABI JITHX DJIEMEHTOB:
MONyYCHUE W XMMHYECCKHE CBOMCTBA. JKECTKOCTh BOIBI M METOJIBI
ee ycrpaneHus. OcoOeHHOCTH XuMuH Oepmmma. Obimactu
MPUMCHECHHUSI METAJIOB U MX COSIMHCHHUI.

Xumus P-3JIEMCHTOB

OO0mmiast XxapakTepuUCTHUKa P - AJIEMEHTOB, CPABHEHHE XUMHYECKUX
CBOWCTB U pEakIMOHHON criocodHoctu. Bop. CoenuHenus 6opa B
IpUpoJe, moslyueHne O0opa U ero XMMHU4Yeckue cBoiicTBa. bopuas
METaJIIOB, OOPOBOMOPOABI, OOPOTUAPHIBI METAIIIOB: IOIyUIEHHE,
XMMHYECKas CBsI3b B OOPOBOAOPONAX, XWMHUYECKHE CBOWCTBA
coennHenui. Hutpua 6opa u Marepuansl Ha ero ocHoBe. bopHBIH
aHruapua U OOpHBIE KHUCIIOTHI, NOIyYeHNE U KUCIOTHO-OCHOBHBIE
cBoiictBa. [lomydyenue ramoreHumoB Oopa W HMX THAPOIHU3.
[Tpumenenne Gopa u ero coeauHeHuil. AnromuHud. IlpuponHbie
HCTOYHUKA W  TodydeHue Mertamaa. OKCHO, THIPOKCHI,
AJTIOMUHATBL: IIOJYyYEHUME M XMMHUYECKUE CBOWcTBa. I'maponus
COJIEM aNfOMUHUSA, KBacUbl. ' MAPUI AIFOMUHUS U AIFOMOTUAPHIBL,
CHHTE€3 M HCIOJIB30BaHHE B  KadeCTBE BOCCTAHOBUTEIEH.
[Ipumenenne amiOMUHUS U €ro coeguHeHuil. [amnmmid, wHANH,
Tammid. IIpupoaHble HCTOYHMKM, MOMYYEHHE M XUMHUYECKHE
cBoMicTBa 3TUX MeTauioB. OKCHIBL, THAPOKCUABI, COMH 3TUX
METAIOB, OCOOCHHOCTH XWMHYECKHX CBOMCTB COEIUHEHHH.
Oco0OeHHOCTH XUMHUU Tauus. [[ppMeHeHne rajutusi, WHAUS, TaJuIns
W UX COCAMHEHWH.  YIIepoa. AJUIOTPOIHBIC MOIUGBUKAIMN:
rpaduT, anMas, KapOWH, (QYUIepeHB. YCJIOBHS  CHHTE3a
HCKYCCTBEHHBIX aJIMa30B. YTJIEPOAHbIC HAHOTPYOKH. XUMUYECKHUE
cBoiicTBa yriepona. Kimaccudukanms kapounos. Okcuasl yriepona
(II) m (IV): momydyeHHMe W XUMHYECKHE CBOWCTBAa. YTOJIbHAS
KHCJIOTa, €€ COJM U NMpou3BoAHble. CHHIIbHAS KUCIIOTA, €€ COJIU:
MOJydYeHHe U XuMuyeckue cBoiictBa. Pomanunsl. IIpuMeHeHue




yriepoga u ero coeauHeHuid. Kpemuuii. IIpuponHeie nCTOYHUKY,
METOABI IMOJTYUYCHUA U OUYMUCTKHU. XUMHUYECKUEe CBOMCTBA KpEMHUA,
ero OKCHAAa M KpPEeMHHEBOH KHCIOTHL. KBapueBoe CTeKIo,
CHJIMKarellb, PacTBOPHMOE CTEKJIO. BomopomHble coeanHeHHs
KPEMHHs, TMOJy4YeHHE W  BOCCTAaHOBUTENbHAs  aKTUBHOCTb.
Cunmumuasl  METauioB, KapOHI KPEMHUs, HHTPUI KPEMHHUS,
rekcaTOpKkpeMHHEBasl ~ KUCJIOTa:  IOJYy4YeHHE M  CBOWCTBA.
[lpumeHeHne KpeMHHsI W €ro coelIuHeHui. ['epmaHuii, 0J0BO,
cBuHel. [IpupogHbIe HCTOUYHHKY, MTOTyYSHUE ITUX DIIEMEHTOB H UX
XUMHYECKHE CBOMCTBA. OKCI/UIBI U TUAPOKCHUABI JJIEMCHTOB,
crarHaTHl (II 11 IV), murrom6batsr (I u [V). Cyneduasr: momydeHue u
nx  xumudyeckne — cBoiictBa. Comm  THokucior.  OOmas
XapaKTEpUCTUKA COJIeH, pPacTBOPUMOCTh M THAPOJIU3YEMOCTb.
[Tpumenenne repMaHus, OJIOBA, CBUHIA W MX COCAMHEHUH. A3OT.
OO0miasi XapakTepUCTHKa XUMHYECKUX CBOWCTB AJIEMEHTOB T'PYIIIIBI
azora. [IpombinuieHHOE W JabopaTopHOE TIONyYEHHE a30Ta.
[IpoGnema CBsI3aHHOTO a30Ta M BO3MOXKHBIE IYTH €€ pelIeHHS.
AMMUaK: ToNydyeHHe, XUMHUUYECKHE CBONCTBA aMMHaKa, >KUIKUN
aMMHaK KaK pacTBOPHUTENb, AMUJABI, MMHIBl M HHUTPHIBL, HUX
ruaponu3. ['HOpasMH WM THAPOKCHIAMHH: IONy4YeHHE, CTPOCHHUE
MOJIEKYI, KHCJIOTHO-OCHOBHBIC u OKHCIIUTEIHHO-
BOCCTaHOBUTEIbHBIC CBOICTBA. A30THCTBI BOAOPOJ: IOJydEHHE,
CTpOEHUE MOJEKyJbl, a3uabl MetauioB. Okcunbl azora (I, II, III,
IV, V); ux nony4eHue, XuMU4YeCcKast CBSI3b M CBOWCTBA. BinsHue Ha
OKPY’KaIOMIYIO Cpexy BEIOPOCOB OKCHIA a30Ta. A30THCTasi KUCIIOTa
U HUTPUTHI, MMOJTYUYCHUC U BOCCTAHOBHUTCIILHBIC cBoMcTBa. A30THas
KUCJIOTa KaK OKUCIIHTEIb, TEPMHUYCCKOE PA3IOKEHHE HUTPATOB U
UX HCIIONb30BaHNE B KadecTBe okuciurened. Llapckas Bonmka u ee
peakuuu ¢ MeTaulaMy. [IpuMeHeHHe a30oTa W ero COeIMHEHHH.
Azotable ynoopenus. @ochop. [Ipuponusie uctounuku ¢ocdopa,
nonydenne Qochopa B MmpoOMBIIUIEHHOCTH. MHOroodpasue
IUTOTPOIHBIX MOIU(UKaIHiA ocdopa, Oernblit 1 KpacHbIH docdop.
DocuH: nomydeHne, CTPOSHNE MOJICKYIIbl, XUMHYECKHE CBOMCTBA.
®ochuapr  merayuioB. DocdunoBas  (pocdopHOBaTHCTASN),
¢docthonoBas (dpocthopucras) KHCJIOTHI, ¢bochuHaTHI
(runococduter) u ochonats (hochuUTE) Kak BOCCTAHOBUTEIIH.
I'mpparanms PsOyo, docdopubie kuciaoTsl, docdarsl, B3aUMHbIC
nepexonpl  ¢ocdaroB. CoenuHenust ¢ocdopa ¢ rajoreHamu:
MOJIyYCHUE, CTPOCHHUE MOJIeKYJ, ruaponus. [Ipumenenue docdopa
W €ro coeluHEeHWH. MBIIbIK, cypbMa, BUCMYT. HaxoxneHue B
npupoze, noiydeHue. BoIoponHbIe coenuHEHHMS, IONy4eHHE H
BOCCTAaHOBUTCJIbHAs AKTUBHOCTb. KI/ICHOpO}IHLIe COCAUHCHUA,
KUCJIOTBI MBIIIBSKA U CypbMBI: MOJTyYCHHE, KHCIOTHO-OCHOBHBIE U
OKHCITUTEIBHO-BOCCTAHOBUTEIHHBIC CBOIfcTBa. I'mapoxena
BucMmyTa. COETMHEHHS JJIEMEHTOB C TalOreHaMH, WX THAPOIIU3,
COJIM aHTHMMOHWJIA M BHCMYyTHJA. KHCIOTHO-OCHOBHBIC CBOWCTBa
CyJ'II)(bI/IZlOB MbIIbsIKA, CYPbMbI U BUCMYTa, UX BSaHMOHeﬁCTBHe C
pacTBOpUMBIME cylbuaamMu. Tuokuciotsl u ux conu. ObnacTu
MIPUMEHEHUsI coelMHeHu areMenToB. Kucnopoa. IIpombinuienHoe
u 1abopaTopHOE MOJy4YeHHE KHCIOpPOa, CTPOCHHE MOJIEKYJIBL,
napamMarHeTu3M kucinopoza. Pusnyeckue 1 XMMHYECKHE CBOMCTBA.
O30H: MOTyYeHNE, CTPOSHNUE MOJIEKYJIbl, OKUCIHTEIBHOE JICHCTBHE.
Kraccudukanms KuciopoaHsIX coeAnHEHNH 31eMeHToB. [lepokcun
BOJIOPO/IA: TOJNyYCHHWE, CTPOCHHE MOJIEKYJbl, OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIC CBOMCTBA. O0JaCTH MPUMEHEHUS KUCIIOPOIa U
ero coeauHenuil. Cepa, ceneH, Temnyp. IIpuponHble HCTOYHUKH,
HOJTy4eHHEe JJIEMEHTOB M MX XUMHYECKHE CBOMCTBA. AJUIOTPOIHS
cepbl, CTpOGHHE €€ MOJIeKyJbl. BoJIopoaHbIe COCIMHEHHUS
9JIEMEHTOB: ITIOJy4YCHHE, CTPOCHUE MOJIEKYJ, BOCCTAHOBUTEIIbHbIC
cBoifctBa. CynbGHIbI, METOABI MOJXYYECHHUs, BOCCTAHOBUTEIBHbIC
CBOWCTBa, THAPOJIN3, OTHOIICHHE K MHHEPAIBHBIM KHCIIOTaM.
Cynbdansl 1 nonaucyiab(uapl.  JIMOKCHIBI 3IEMEHTOB: METOJBI




MOJTy4YeHHsI, CTPOCHHE MOJIEKYJ, KHCIOTHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBAa. BimsHHE BBHIOPOCOB CEPHHUCTOTO
ra3a Ha OKpPYXXaIOUIylo cpexy. TpHOKCHIBI 3JIEMEHTOB: MOyIEHHE,
THpaTaIysl, OKHCINTENbHBIE CBOMCTBA. KucmopoaHsle KHCIOTHI S
av), Se (IV), Te (IV), cmocoObl mOJIy4YeHHS U CBOWCTBA.
CorocTaBiieHHE OKUCIUTEIFHO-BOCCTAHOBUTEIIFHBIX CBOMCTB 3THX
KHCIOT W ux cojeil. CepHas KHCIIOTa: IOJNyYyeHHE, CTPOCHHE
MOJIEKYJIbI, ~OKUCJIUTENbHOE JeHCTBHE KOHLEHTPHUPOBAHHOIO
BOJHOTO pacTBopa, BomoorHmMmaromee cBoicTBo. Cymnbdarsl,
ruapocyibdarel. [lupoceprHas kucnora. TuocepHas Kkucinora u
THOCYNb(AT HATpPHUA: TONYyYeHHE M XHMHYECKHE CBOMCTBa.
CeneHoBast W TEWIypoBas KHCIOTBI, METOJBI TIOJNyYEHUS W
CBOHCTBa. XJIOPHCTBII THOHWI M XJOPUCTBIH Cyab(ypui:
MOJTyYeHHE, CTPOCHHE MOJICKYJ, THAPOIH3. XJIOpCYnb(hOHOBas
kucnora. [IpumeHenue cepel, ceneHa, Telaypa U UX COECIUHEHUM.
Bonopoa. [IpoMbinieHHOE 1 71a00paTOpHOE MOTY4YEHHE BOJIOPOAA,
Kinaccuukanys THIPUAOB, BOCCTAHOBHTENbHAs AaKTUBHOCTb
BoZiopojla M TUApuIoB  MeTammoB. [amorensl.  OOmas
XapaKTepPUCTHKA XMMUYECKHX CBOWCTB T'aJOT€HOB, HAaXOXJICHHE B
NpUpPOJIE, TPOMBIIUIEHHOE W Ja0OpaTopHOE  IOJydEHHE.
Oco0eHHOCTH XUMHYECKHX CBOWCTB (hTOpa, PTOPHIBI KHCIOPOAA.
Peaxunu xiopa, 6poma u Hoja ¢ BOAOW M pacTBOpPaMH ILEIOYEH.
BopmoponHele coearHEHHs TajlOTEHOB: IOJyYeHHE, KHCIIOTHBIE
CBOWCTBa, TEpPMUYECKass CTAOWIBHOCTh, BOCCTaHOBUTEIbHBIC
cBoiictBa. Accormmanus Monekynr HF B mmaBukoBo#l kwucioTe,
mudropuasl kKanus u Hatpus. KuciopoaHele coeiMHEHUs Xiopa
Homa: TONydYeHHWe, CTPOCHHE MOJIEKYJ, KHCIOTHO-OCHOBHBIE W
OKHCIINTEIbHO-BOCCTAHOBUTEIbHEIE ~ CBOiicTBa.  Kmcmopozansie
KUCIIOTBI ~ XJopa, OpomMa ¥ iHoma, CHOCOOBI  IOJy4eHHUs,
okucnuTenbHoe JercTBre. Conm KUCIOPOAHBIX KHUCIIOT TaJoTeHOB
KaK OKHMCJIMTENU B KPUCTAIMYECKOM COCTOSIHUU. COIOCTaBIeHHE
KUCIIOTHBIX W OKHUCIIHMTENBHBIX CBOHCTB KHCIOPOJHBIX KHCIIOT
TaJIOTEHOB M UX coJeil. MexXrajloreHHble COEAMHEHUs, HX
ruapoan3. OONacTH NPUMEHEHHs] TAJOTEHOB M UX COECIUHEHHIA.
bnaroponusie rasel. HaxoxknaeHune B TpHpOJE, MPOMBIIUICHHOE
MOJTydeHHe  OmaropomHbIX  ra3oB.  [IpwumHBI  XUMHYECKOH
WHEPTHOCTH 3JieMeHTOB. KiaTpaTHble coequHEHHs OJIaropoHbIX
ra3oB. XMMHUYECKHE COCAMHEHUSI KPUIITOHA M KCEHOHA CO (hTOPOM:
MOJydeHHe, CTPOCHHE MOJeKyn, ruaponu3. Kuciaopoassie
COe/IMHEeHUs] OJaropoJHbIX Ta30B, KUCIOPOJHBIE KUCIOTHI M X
comu. OOnact mnpuMeHeHHWs OJaropoAHBIX Ta30B M HX
COEIMHEHU.

10.

Xumus d-371€eMEeHTOB

OcobeHHOCTH XUMHU d-31EMEHTOB. 3aKOHOMEPHOCTH W3MEHCHHS
XUMHUYECKUX CBOICTB o rpynmnam u nepuoaam.
Hecrexnomerpruueckue coequHEHHs. XpOM, MOJINOJIEH, BOJIb(pam,
cubopruii. IlpupoaHble NCTOYHMKHM, MOJyYEHHE METaUIOB U HX
xumuueckue cpoiictBa. Comu xpoma (III), okcum m THIpPOKCHI
xpoma (III): momydeHue, KUCIOTHO-OCHOBHBIE CBOMCTBA, THIPOIIHN3.
XpOMOBBII aHTUIPUJ: TOJIYyYEHHE, T'MApaTalysl, OKHUCIUTEIbHBIE
cBoiicTBa. XpoMaTel U OMXpoMarhl Kak okuciutenu. [lomydenue
XJOPUCTOrO XpomMwia u ero ruaponu3. ComocTraBieHue
XUMHYECKIX CBOWCTB COCOUHECHUI MOJNMOIEHa W BOJb(pama co
CBOMCTBAMM aHAJOTUYHBIX COeAMHEHUH xpoma. IlpumeneHue
XpoMma, MonubaeHa, Boib(pamMa W HX coenuHeHHH. MapraHern,
TeXHeIu, peHuit, 6opuil. [IpupogHble NCTOYHMKH, MOIy4YEHHUE U
xuMudeckue cBoicTBa MertayuioB. Coemunenust Mapranma (II),
[I0JIy4Y€HHUE, KHUCJIOTHO-OCHOBHBIE u OKHUCJIUTENBHO-
BOCCTAaHOBUTENbHBIE CBOMCTBa. J(MOKCHMJI MapraHiia, MaHraHaThbl
(IV), momydeHme W XuUMHUYECKHe cBoiictBa. Manranatel (VI),
[epMaHraHaTbl, MapraHUEBbI AHTUAPUI, MAapraHileBas KUCIOTa:
MOJyYeHHe M  OKHCIUTEIbHO-BOCCTAHOBMUTENIBHBIE  CBOMNCTBA.
ConocTaBieHHe XUMHUYECKUX CBOMCTB COEAMHEHHH TEXHEUus HU




peHUsT CO CBOWCTBAMH AaHAJIOTMYHBIX COCAMHEHWN MapraHua.
IIpumeneHnne MapraHua, TEXHELUs, PEHUS U HUX COCIUHEHUH.
Kenezo, kobampr, HuKenb. HaxoxaeHnme B TIPUPOIE,
MPOMBIIIJICHHOE TIOJTyYeHHe, XHMHUYECKHE CBOWCTBA METaJIOB.
CoeanHeHust cTeneHu OKUCaeHus +2 1 +3, mojiydeHue, KUCIOTHO-
OCHOBHBIE M  OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIE  CBOMCTBA.
KomrmnekcHbie coenuHenuss MeTamioB. Depparbl: MOJyuyeHUE U
OKHUCITUTEbHOE JekicTBre. [[puMeHeHuE Kenes3a, KoOaabTa, HUKEIs
n ux coenuHeHuil. [InarnnoBeie MeTamipl. O0mas XapakTepruCTHKa
COQ,ZII/IHGHI/Iﬁ IIJIATUHOBBIX MCTAJIJIOB, nux KOMIIJICKCHBIC
coenmHeHUs. Mens, cepebpo, 30110TO, peHTreHuil. HaxoxneHue B
MpHUpOJEe, TONYyYCHHE METAUIOB M WX XWMHYECKHE CBOWCTBA.
Okculipl, TUAPOKCUIBI, TaJOT€HUIbl METAIOB: IOJy4YeHHUE,
KHCIIOTHO-OCHOBHBIE ~ CBOMCTBa,  rujpoiu3.  KomruiekcHbie
COCAMHCHUA MCTALJIOB, XMMHYCCKasA CBsA3b B HHX. HpI/IMeHeHI/Ie
Menu, cepedpa, 30J10Ta U UX coenuHeHui. [UHK, KaaMmuii, pTyTh.
[IpupoaHble UCTOYHUKHU, MTPOMBIIIICHHOE MOJIYYCHNE METAJUIOB H
WX XuMu4eckue cBoicTBa. COCOUHEHHs] C KHCIOPOAOM U
rajoreHaMu, momydyeHne u cBoiictBa. Coemunenus pryta (D),
aMHUIHBICE COCOWHEHWS pTyTH. [IpuMeHeHne IMHKAa ¥ €ro
coenrHeHui. O TOKCHYHOCTH HEOPraHUYECKUX BEUIECTB.

11.

Xumus f-31eMeHTOoB

Jlantanomapl. OOmas XapakTEPUCTHKA XHMHYECKUX CBOWCTB,
IIOHATHE O METOoOax HOHy‘IeHI/IH 9THUX MCTAJIJIOB. KI/ICHOTHO-
OCHOBHBIE CBOICTBa OKCHIOB M TruapokcuzoB siaemeHToB (III),
ruaponn3 coje.  AKTHHOMABL. CONOCTaBICHHE XUMHYECKUX
CBOWCTB AaKTHMHOUJIOB CO CBOWCTBaMHU JlaHTaHOMIOB. KpaTkas
XapaKTEepUCTHKA XUMHUYECKUX CBOMCTB ypaHa. Kucmopogasie
COCIMHEHUS W TaJOTEHHUIBl ypaHa, COJNIM YpaHWIA, YpaHATHIL.
[IpumMeHeHne JaHTaHOUI0B, aKTUHOUJIOB M UX COEIMHEHUH.

Conep:xkanue 3aHSITHIi CEMHHAPCKOTO THIIA

ry‘i HaunmeHoBanue TeM (pa3iesioB) Tun Conep:xkanue 3aHATHI CeMMHAPCKOI0 THIIA
1. | Crpoenue aToma C OCHOBHBIEC MOHATHS U 3aKOHBI XUMHHU. OCHOBHEIE KIIACCHI
HEOPraHUYECKUX COequHEHUN. PacueTsl Mo ypaBHEHUSIM
peakiui.
JIP | Texumka Oe3omacHOCTH W  TpaBwia  paboTHl B
nmabopatopun. IlorpemHocT pe3yJabTaTOB YHCIEHHOTO
JKCIIEpUMEHTA. 3a4eT 10 TEXHUKE 0e30IMacHOCTH.
3. | Hepuoaguueckuii 3aKOH Hu C YcraHoBieHHE COAEPKAHUS KPUCTAIIM3ALMOHHON BOJBI B
nepuoanYecKas cuctemMa KPHUCTAJUIOTHIPAaTax U UX (OPMYIL
JIP | OnpeneneHue MOJISIPHOM Macchl YIJIEKHCIIOTO rasa.
5. | OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC C [TpuroroBiieHne pacTBopa 3aJaHHON KOHIIEHTPAIUH.
TIPOLIECCHI JIP OrnpeneneHre KOHIIEHTPAIMN PACTBOPA TUTPOBAHUEM.
7. | XuMuueckasi CBS3b U CTPOCHHUE C [IpuroToBnenue pacTBopa 3aJaHHOW KOHLIEHTpALUU U
MOJIEKYJT TUTPOBAHHUE.
JIP M3ydeHne OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIMH.
9. | lonstue o XUMHUYECKON C OmnpezneneHne MOJIIPHOI MacChl SKBUBAJIIEHTA IPOCTHIX U
TEPMOJUHAMUKE, CIIOKHBIX BEIIECTB
TEPMOJIUHAMUYECKHE (hyHKIMN JIP [onmyyenne u cBOMCTBAa KOMIUIEKCHBIX COSTHHCHHN.
COCTOSIHUS
11, IloHsiTHE O XMMHYECKOM KHHETHKE. C CHHTE3 KOMIUIEKCHBIX CO€TUHEHNI
XUMUYECKOE PaBHOBECHE JIP IlonyyeHne  cmexkrpa  TOMIOIIEHUS — KOMILJIEKCHOTO
COCMHEHUS u H3y4YEeHHE KOHIIEHTPaIMOHHON
3aBHCUMOCTH OIITHYECKOMN IJIOTHOCTH ~ PacTBOpA.
OrnpeneneHre HEM3BECTHON KOHIICHTPAIMH PacTBOPa.
13| PactBopsl. PaBHOBeCHS B pacTBOpax C I'uaponus coneit.
JIP
15| XuMus s-3J1€MEHTOB C BBosiHOE 3aHATHE 110 XUMUHM 3JIEMEHTOB.
JIP | Onpenenenue kapOOHATHON U OOIIEH KECTKOCTH BOJIBI.
[llenoynsie, MEI0YHO3EMENbHBIC METAJIBI U MAarHUH.
17| XuMmus p-3JIeMEHTOB C bop u anromMunmid.




JIP Yraepoa u KpeMHUH

19,

Xumust d-371€MEHTOB

C OJI0BO M CBHHEIL.

JIP | A3zor.
docdop, cyppbMa, BUCMYT.
Cepa, ceneH, TeJIyp.

21.

Xumus f-371€eMeHTOB

C Xpom, Mosb/IeH, BOJIb(hpaMm.

JIP Maprawner, xene30, KOOATbT, HUKENb.
Mens, cepebpo.
[{uHK, KaAMUH, PTYTh.

Copep:xaHue caMOCTOSITEIbLHOWH PadoThl

MIPAKTUYECCKUM 3aHATHIM H Ja00paTOpHBIM paboTamM

3‘;’; HaumenoBaHue TeM (pa3jiejioB) Conep:xkanue caMOCTOSITEJILHOI padoThI
1. | Crpoenne atoma [loBTOpenne  nekmuOHHOTO  Marepmaia.  [loaroroBka K
MPAKTHICCKAM 3aHATHAM U 1a00paTOpPHEIM paboTam
2. | Ilepuoanueckuit 3aKOH u | IloBTopenue JIEKITMOHHOT'O Marepuania. Iloaroroska K
MepHONYEcKas cucTeMa MPAKTUYCCKUM 3aHITHIM U Ja00paTOPHBIM paboTam
3. | OKHUCIHTEIBHO- [ToBTOpEHNE  JEKIIMOHHOTO Martepuana. IlogroroBka K
BOCCTAaHOBHTEIbHBIE TIPOIECCHI MIPAKTUYECCKHUM 3aHATHIM H Ja00paTOpHBIM paboTaM
4. | Xumuueckass cBs3p M crpoeHme | [loBropeHme  JeKmMOHHOTO  Marepuama.  I[logrotoBka K
MOJIEKY T MPAKTUICCKAM 3aHATHAM U 1a00paTOpPHEIM paboTam
5. | Ionsarue 0 xummuuecko | [ToBropenue JIEKITMOHHOI'O Marepuania. Iloaroroska K
TEPMOJIMHAMUKE, MPAKTUYCCKAM 3aHITHAM U Ja0OpaTOPHBIM paboTam
TEPMOJIMHAMHYECKHE GbyHKIIMN
COCTOSIHHUS
6. | IlonsaTHe 0 XUMUYEeCcKol KuHETHKe. | [loBTOpeHHe  JIEKIIMOHHOTO  MaTepuana. IlogroroBka K
XuMHYECKOe paBHOBECHE MPAaKTHIECKAM 3aHATHAM U J1a00paTOpPHEIM paboTam
7. | PactBOpBL. PaBHOBecus B | IloBTOpEHUE JICKIIHOHHOT'O Martepuana. Iloaroroska K
pacTBopax MPAKTUICCKUM 3aHITHIM U Ja0OpaTOPHBIM paboTam
8. | Xumus s-3JIeMEHTOB [ToBTOpEHNE  JEKIIMOHHOTO Martepuana. IlogroroBka
MIPAKTHYECCKUM 3aHATHIM M Ja00paTOpHBIM paboTaM
9. | Xumus p-37€MEHTOB [ToBTOpEeHHe  JIGKIIMOHHOTO  MaTepuala. IlogroroBka K
MPAaKTHYECKAM 3aHATHAM U J1a00paTOpPHEIM paboTam
10. | Xumus d-31eMeHTOB [ToBTOpEHUE JIEKIIHOHHOTO Martepuana. Iloaroroska K
MPAKTUICCKUAM 3aHITHIM U Ja0OpaTOPHBIM paboTam
11.| Xumus f-amemeHTOB [ToBTOpEHNE  JEKIIMOHHOTO Marepuana. IlogroroBka

3. OuneHOYHbIE MAaTepHAJbl AJsl MNPOBEJICHUS] TEKYUIero KOHTPOJSI YCIeBaeMOCTH H

NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMXCs M0 JUCHUILINHE (MOIYJII0)

[To mucrumniuuHe (MOIYJIO) TPESYCMOTPEHBI CIEAYIOLIHME BUABI KOHTPOJIS KayecTBa

OCBOEHHUS:
TEKYILUNA KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEKYTOYHAs aTTeCTalus 00YYaroIUXCsl O AUCHUILTUHE (MOIYJIIO).

3.1. OIIeHO'-IHbIe MaTepuajabl AJf INPOBEACHUSA TeKymeﬁ aTTeCTallui 10 JUMCHUIVIMHE

(MopyJi10)
Ne | Kontposupyemblie TeMbl (pa3aeibl) HaumeHoBaHue OLIEHOYHOTO CpeICTBA
n/n

1. | Crpoenue aToma VYeraeiit  ompoc.  Keiicel.  JIMCKyCCHOHHEBIE
npornenypsl. KontponeHas pabota. Tect

2. | Ilepuonnueckuil 3aKOH U nepuoauveckas cucreMa | YcrHeli  ompoc.  Keiicel.  J[MCKycCHOHHBIE
npoueaypsl. Kourpossaas padora. Tect

3. | OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE IIPOLIECCHI VYcrHbii omnpoc. Keiicel. JuckyccruoHHbIe
npoueaypsl. KourponsHas padora. Tect

4. | Xumudeckas CBSI3b U CTPOCHHE MOJICKYJ YcrHbii oIpoc. Keiichbr. JuckyccroHHbIe
npornenypsl. KontponeHas pabota. Tect

5. | IlousTHE 0  XuUMHYEeCKOW  TepMoaMHaMuKe, | YerHeli  ompoc.  Keiicel.  JluckyccuoHHBIE
TEpPMOJMHAMUYECKHE (DYHKIIMH COCTOSIHUS npoueaypsl. Kourpossaas padora. Tect

6. | IloHsiTHE O XHMHUYECKOM KHUHETHKE. XUMUYECKOe | YCTHBII omnpoc. Keiicel. JuckyccruoHHbIe
paBHOBECHE npoueaypsl. KourponsHas padora. Tect

7. | PactBopsl. PaBHOBecuUst B pacTBopax YcrHbil omnpoc. Keiichbr. JuckyccroHHbIe
npornenypsl. KontponeHas pabota. Tect




8. | Xumus s->1eMeHTOB VYerHelid  ompoc. Keiicel.  /luckyccuOHHBIE
npoueaypsl. KourponsHas padora. Tect

9. | Xumus p-a11eMeHTOB VYereii  ompoc. Kelicel.  JlMCKyCCHOHHBIE
npoueaypsl. KonrponsHas padora. Tect

10. | Xumwust d-3meMeHTOB YcTHbii omnpoc. Keiichbr. JunckyccruoHHbIe
npoueaypsl. KourponsHas padora. Tect

11.| Xummus f-anemeHTOB VYeraeiit ompoc.  Keiicel.  JIMCKyCCHOHHEBIE

npoueaypsl. KourponsHas padora. Tect
3.1.1 TunoBble KOHTPOJIbHBbIE 3aJaHUS] WIM WHbIe MATePHAJIbl, HeOOX0AUMbIe ISl OLleHKH
3HAHUH, YMEHHUI1, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH B NPOLecce TeKYIero KOHTPOJIs
ycneBaeMoCTH
YcTHBI onpoc
1. CdopmynupyiitTe OCHOBHBIE MOJIOKEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
2. JlaiiTe onpeneacHue MOHATHIA:
a) 5JIEMEHT, aTOM, MOJICKYJIa;
0) IpOCTOE U CIOKHOE BEILECTBO;
B) OTHOCHUTEJIbHbIE ATOMHAsl U MOJIEKYJISIpHAsI MaccChl;
') MOJIb;
1) MOJISIpHAsi Macca;
€) PKBUBAJICHT 3JIEMEHTA.
3. CdopmynupyiiTe OCHOBHBIC 3aKOHBI XUMUHU:
a) 3aKOH COXPaHEHUs MaCChl BEIIECTBA;
0) 3aKOH TIOCTOSIHCTBA COCTaBa,
B) 3aKOH KpPaTHbIX OTHOLIEHM;
T') 3aKOH ABOTrajipo;
n) 1-e cnencreue 3akoHa ABOraapo;
r) 2-e cleJCcTBUE 3aKoHa ABOraipo;
€) 3aKOH SKBHBAJICHTOB.
4. CdopmynupyiTe ra30BbIC 3aKOHBI:
a) 3akoH boiinga-Mapuorra;
0) 3akoH ['eii-Jlroccaka;
r) ypaBHeHue KnaneipoHna;
n) ypaBuenue Kianeiipona-Menaeneena.
5. JlaiiTe OIpeAesieHHe OCHOBHBIX ITIOHATUN B TEPMOJAUHAMUKE:
a) dasza;
0) cucrema;
B) U30JIMPOBAHHAs CUCTEMA;
I') OTKpbITasi CHCTEMA;
1) 3aMKHYTasi CUCTeMa
6. UYem xapakTepu3yeTCsl COCTOSIHUE CUCTEMBI? UeM ONUCHIBAETCSI COCTOSHUE CUCTEMBI?
7. CraHmapTHOE COCTOSTHUE CUCTEMBI.
8. BuyTpeHHsAs 3Heprusa cucremsl. M3 Kakux BHIOB 3HEPIUU CKIIAIbIBAECTCS BHYTPEHHSA
sHeprus? Kakue BUbI SHEPTUH HE BXOJSAT BO BHYTPEHHIOIO SHEPTUIO?
9. IlepBblil 3aKOH TEPMOJUHAMUKH.
10. OnTanenusa. CranaapTHas 3HTaJIbIMS 00pa30BaHUs BellecTBa. MI3MeHEHHE SHTAJIbIINU B
peakuusx.
11. 3akon 'ecca u cneacTBUs U3 HETO.
12. Durponus. CraHgapTHas SHTpONMS OOpa30BaHMS XUMHUYECKHX BellecTB. V3MmeHeHue
SHTPONHHU B pEAKLUAX.
13. Bropoii 3aKkOH TepMOJUHAMUKHU.
14. Dueprus I'n66ca. Dueprus ['enpMmrobia.
15. Dueprus 'nb6ca obpazoBanus BemecTs. Vi3mMenenue snepruu I'ub6ca B peakuuu.
16. Kak mno wu3MmeHeHuto HdHepruu ['mb60ca MOXKHO CyAUTH O  BO3MOXHOCTH

10




17.
18.

19.
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.

CaMOIIPOU3BOJILHOTO MPOTEKAaHMsI Ipouecca’?

[Touemy cBo¥icTBa pacTBOpa OTIANYAKOTCS OT CBOMCTB €r0 KOMIIOHEHTOB?

Kakue ¢usnko-xuMudyeckue CBOWCTBA pa30aBICHHBIX PAaCTBOPOB HEIJIEKTPOJIUTOB BBI
3Haere?

Ocmoc. OcMOoTHYECKOE JaBIICHHE.

3akon Bant-TI'ododa.

Onpenenenne 0CMOTHYECKOTO AABJIEHUS PacTBOPA.

UTo Ha3BIBAIOT AABJIEHUEM HACBIILIEHHOTO napa?

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

UYT0 Ha3bIBAIOT OTHOCUTEIBHBIM MIOHWKEHNUEM JIaBJICHHUS I1apa pacTBOpUTEIEM?

3akoH Pays.

Urto Ha3bIBAOT TEMIIEPATYpOU KuIleHns xuakoctn? Kak TeMriepaTypa KMIEHUsT pacTBOpa
OTJIIMYAETCS OT TEMIIEPATYPhl KUIIEHHUSI YUCTOTO PACTBOPUTENSA?

Uro Ha3pIBalOT TeMIeEpaTypoil KpucTaum3anuu (oTBepiaeBaHus) xuakoctu? Kak
TEMIIEpATypa KpUCTAJUIM3ALUU PACTBOPA OTINYAETCA OT TEMIIEPATypbl KPUCTAIUIM3ALNH
YUCTOTO PaCTBOPUTEIIS?

Bropoii 3akoH Pays.

Yemy nponopunonanbHbl Atkun u Atkp? Kak ux onpenenuts?

Pacuer MoJIeKyJIIpHOI MacChl paCTBOPEHHOIO BEIIECTBA.

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

Uro nokasbiBaeT U30TOHHYECKUN Ko3pPuirent? dusnueckuid cMbICI U30TOHUYECKOTO
Ko Pumenra.

CBs13b M30TOHUYECKOTO KOI(PPHUITHEHTA CO CTETICHBIO JUCCOIMAIIIH

Pa3ButHe npencraBieHU 0 CTPOEHUH aTOMA.

Mogens atroma bopa. E€ Henocratku.

VYpasHeHue ne bpoiid. [IBONCTBEHHAs IPUPOIA HIEKTPOHA.

[Tpunuun HeonpenenenHoctu I'eiizendepra.

VYpasuenue lllpenunrepa.

KBanTtoBbIe uncina: riaBHoe, opOUTaIbHOE, MATHUTHOE, CITHH.

[TpuHIMIBI  3aMoOJIHEHUsT AJIEKTPOHHBIX O0OJIOYEK aToMa: MPUHIMII HauMEHbIIEeH
sHepruu, npuHuun [laynu, npasuno XyHna.

Ilepuonnueckas cucrema JI.11. Menneneesa. [lepuoasl, rpynist.

Pannycel, n3meHenue no nepuoaam M rpymmam.

IToTeHunan HOHU3aLMKU, €TO U3MEHEHHE T10 NIEPUOJAM U rPyIIIaM.

CpoACTBO K JIEKTPOHY, €r0 U3MEHEHHUE 10 IEPHOJaM U IpyIIaMm.
DNEKTPOOTPULIATENBHOCTD, €€ U3MEHEHHE 110 IIEPUO/IaM U TPYTIIIAM.

MeTto/ BaleHTHBIX CBsA3ei. MexaHn3Mbl 00pa30oBaHMsI KOBAJIGHTHON CBSA3H.

CBolicTBa KOBJIEHTHOM CBSI3U: HACHIIIIAEMOCTb, HAIIPaBIEHHOCTb.

[TonstpHOCTH CBSI3M.

Teopuss rubpunmzanuu. Kakue ycrnoBHs oOInpenenstoT BO3MOXKHOCTb THOpUAM3ALUU
aTOMHBIX opOuTaneit?

YeM orpenernseTcst TeOMETpHUst MOJIEKYJIbI B TEOPUH THOpHUIU3aiu?

Pacnipenenure mnpennoxkenneie coemuHeHms: Na,SO;, Ba(OH),, K.,S, KAI(SO.),,
AIOH(NOs),, KHSO,, H,SO;, SbOCl mo xkmaccam: KHCIIOTbI, OCHOBAHHS, COJIH.
[IpuBeauTe Ha3BaHMS BCEX BEIIECTB.

W3 mpemiokeHHOro TMEepedHs BBIIUIIUTE (QOPMYJIBI KHCIOTHBIX, aM(OTEPHBIX U
oCHOBHBIX OkcHzoB: Si0,, CrOs;, SO,, NO, BeO, CaO, CuO, B,Os;, MnO, Li,O, MgO,
Kzo, BaO,NazO, CI'203, NzO, FCzO3, FCO, ZnO, CO, COz

VYkaxute ¢GopMylly OKCHAA, MPU PACTBOPEHUU KOTOPOTO B BOJE oOpa3yercs KHUCIIOTa
obmeit popmynsr HI0;: N,Os, SO,, N,Os, CO..

Vkaxute (QOpMyabl KHUCIOT, KOTOpbIE HENb3sl MOJYYUTh PACTBOPEHHEM OKCHOB
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55.

56.

57.

COOTBETCTBYIOMIUX 37eMeHTOB B Boje: H,S10;, CH;COOH, H,SOs, H3PO..

CocTaBuTh ypaBHEHHUSI pPEaKIM B3aUMOJCHCTBHS CEPHOM KHUCIOTBI C OKCHIIAMH
CIIEYIOIIUX METaJUIOB: Oapwus, sxene3a (I11), Menu, MHKA, TUTHUS U MaTHUA.

Kakum MeTtamioM MOXHO BOCCTaHOBUTH Meb U3 pactBopa cynbdara menu (II): Fe, Na,
Pt, Ag.

Ocy1ecTBUTh IPEBPALLECHHUS :

a) AI d A1203 — AICI3 d AI(OH)3 — AIzO3
6) P— PzO5 —> H3PO4 —> Na3 PO4

58.

59.

60.

PaccuunraiiTe Maccy okcuaa aqtOMUHUS MOJYYEHHOTO MPH B3aUMOJCUCTBUM aTIOMHHUS
Maccoit 135 r ¢ kucnmopogom o6semom 112 1.

Kakas conp oOpa3yercs mpu B3auMOACUCTBUU | MOIb THAPOKCUAA KambIUs U 2 MOIb
CEpPHOM KHUCJIOTHI?

Hanuiure ypaBHeHUs peakuuid, ¢ TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CJIEAYIOIINE
MIpEBpAIICHHS:

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

61.

IlociienoBaTenbHO B CXEME:

amM(oTepHbI OKCHJ — aM(pOTEPHBIM THIPOKCUI — COJb, PACIIOIATAIOTCS:
1) BaO, Ba(OH),, BaCl; 3) Ca0O, Ca(OH),, CaSOy;
2) BGO, BC(OH)z, BG(NO3)2; 4) SOz stO?,, Nast}

62.

Hammcarts YPaBHCHUA U HAa3BaTh COJIb — IPOAYKT B331/IMO)ICI>1CTBPI$IZ

a) CrO u Cr,0; ¢ pactBopamu H>SO4 1 NaOH;
0) Cu(OH), ¢ memoctatkom u n306ITKOM HNO3.

63.

a) Al — AICl, — AI(OH)3\
Al

Ocy1iecTBUTE LENOYKY MTPEBPAILCHHIA:
/Na[Al(OH)d]

2(504)3

6) Fe — ]]?GCIZ - 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.

P205 : H3PO4L} Ba3(PO4)2
CocTtaBbTe AEKTPOHHBIE CXeMBbI cTpoeHus aToMoB [A moarpynmel. Kakoil U3 3eMeHTOB
SBIIsIETCS O0JIee CHIIBbHBIM BoccTaHoBuTeneM? [Touemy?
Uem 00bsCHSAETCS MEHbINAs XMMHUYECKas aKTUBHOCTH JIMTUS TIO CPABHEHUIO C KaJTUEM U
HaTpueM?
Hanucate ypaBHenust B3aumoneiictsus ¢ Bogo K,O u K>O,.
Yem paznuuaeTcss B3aUMOACWCTBUE € KHUCIOpPOJOM JUTUS M Harpus? Hanwmcarts
YpaBHEHUS PEAKIUM.
Kakyroo peakuuio cpenpl nokassiBatoT pactBopbl coieil: KNO;, K,S, KCH;COO?
Hanucate ypaBHeHUs peakuuii ruiposin3a. Y Ka3aTh THUI THAPOIU3A.
Hamnucarts ypaBHEHUs peakiMii, MPU MOMOILIU KOTOPBIX MOKHO OCYIIECTBUTh MEPEXOIbI:

Na —» NaOH — N8.2CO3 —> NaCH3COO

70.

71.
72.

73.

Hanucatp snektpoHHble (OpPMYJIBI aTOMOB OEpUILIMs, MAarHUS U IIEJIOYHO3EMENbHBIX
MeTayioB. Kakylo BaJ€HTHOCTb MOTYT TPOSIBISTH AaTOMbl O3TUX JJIEMEHTOB B
HEBO30YXKIEHHOM cocTossHUM? Kak [TOMKHBI MEHSAThCS CBOICTBA THUIPOKCHUIOB
AJIEMEHTOB?

[Toemy ropsimumii MarHuii Heabp3sl NOTYIIMTh BooM? Hanrcate ypaBHEHUE peakLuu.

K pactBopy, comepskaieMy coiau Kadblusi, OCpUIUIAS W MarHus, 100aBWIM H30BITOK
pacTBopa eakoro HaTpa. Hamucath ypaBHEHHS Mpoucxoismux peakiuil. Kakoe
BEILIECTBO BHITIAJIO B 0cafok? Kakue MOHBI OCTaIMCh B pacTBOpE?

Kakas conp — Be(NOs), unmu Mg(NOs), npu 0IMHAKOBBIX YCIOBHIX B OOJBIIEH CTETIEHU
nozsepraercs ruaponusy? OtBer obocHoBaTh. Hammcarh ypaBHEHHE T'MIpOJiH3a 3TOM
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COJIN.

74. O0OBSACHUTD, OYEMY MIPU MPOIYCKAaHUU JUOKCH]IA YTIEPOaa Yepe3 pacTBOp XJIOPHIA WIH
HUTpaTa KajblUg OCaJOK KapOOHaTa KaJlbLUs HE BhIMagaeT, a npu aekctsun CO, uH
M3BECTKOBYIO BOJY — BBINAJACT.

75. B pactBope Haxomsarcs uonsl Ca®” u Ba*". JlelicTBMEM KaKOro PeakTHBa MOKHO OCaIHTh
13 pacTBopa o06a nona? HammcaTs ypaBHEHHs peaKITUil.

76. lonucate ypaBHeHMs peakiuil. K kakomy Kiaccy XMMHUYECKMX COEIMHEHUH CIENyeT
OTHECTH MEePOKCH Oapus Ha OCHOBAHUM 3TUX peakunii?

77. YpaBHATH pEaKLUU METOAOM I10TypEaKIHi:

a) N3202 + KI + HZSO4 —> Iz + Nast4 + KZSO4;

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

B) NazOz + KMI’IO4 + H2SO4 —> Ml’lSO4 + 02 + KQSO4 + Nast4 + HQO
F) BaOz + FCSO4 + HzSO4 —> BaSO4 + Fez(SO4)3 + Hzo;

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

78. Hanmcatp 31eKTpoHHBIE (DOpMYJIbl aTOMOB QJIIOMUHUS, repMaHus, Gopdopa, ceneHa,
noxa.

79. 3a cueT mepeKphIBaHUS KaKUX opOuTasiei oOpasyercs cBs3b B Mosiekysne BCI3? Kakora
MIPOCTPaHCTBEHHASI KOH(QUTYPAIUS 3TOW MOJICKYJIIbI?

80. HamucaTtph ypaBHEHUs peakIuii B3aUMOICHUCTBUS aTFOMUHUS:

a) ¢ pa30aBJICHHBIMU CEPHOU U a30THON KUCIOTAMHU;
0) C KOHIIEHTPUPOBAHHBIMU CEPHOM M a30THOM KHCIIOTaMH;
B) C BOJAHBIM PACTBOPOM €JIKOTO HaTpa.

81. [Touemy anOMUHHMI pacTBOpsieTCs B BOJHOM pacTBOpe kapOoHaTta Harpua? Hammcathb
YPaBHEHUE PEAKIIIH.

82.Ilpu neiictBUM M30BITKA TUAPOKCHJA Kalusl M THAPOKCHIA aMMOHHUS Ha pacTBOP
Al(SO,); BeImaBIIMil BHAYaje 0CaZIOK COXPAHIETCS TOJNBKO B OJJHOM cilydae. YKasarh, B
KakoM MMeHHO. Hanucats ypaBHEHMs peakLuil.

83. O0BsICHUTH 00pa3oBaHue TPOHOU CBsi3u B Mosiekyie CO.

84. MouteKynbl KakOTO BEIECTBA U KaKW€ MOHBI HAXONATCS B BOAHOM pPacTBOpPE TUOKCHIA
yraepoaa? Hamumcate cxeMy paBHOBecusi B pacTBope. Kak M3MEHUTBHCS KOHLEHTpAIMs
CO, npu 106aBICHUH B pacTBOP IIEIOUH?

85. bonbiie nnn mesblie 7 3HaueHue pH B pacTBope KapOOHATOB IIEIOYHBIX METAJUIOB?
OTtBeT 000CHOBATS.

86. JlelicTBHEM KAaKOTO PEAKTUBA MOYKHO OJHOBPEMEHHO 00HapykuTh HoHbl CO5* u SiOs* B
pacTBope, cofepKalieM KapOoHAT U CUIIMKAT HATPHs?

87. HanmcaTh ypaBHEHUs peakiMid, YKa3bIBAIOIIMX Ha aM(OTepHbIE CBOMCTBA T'MIPOKCHA
onoBa (II) u runpokcuna repmanus (II).

88. YuuThIBasi OTHOCUTEIBbHYIO 3JIEKTPOOTPHUIIATEIBHOCTh aTOMOB (TOpa, XJIopa, HATPHUS U
a30Ta, yKaszaThb CMEIICHHWE AJIEKTPOHHBIX IMap M COOTBETCTBEHHO CTENEHb OKHCIICHUS
Kaxaoro nsinementa B Mosekynax NF;, NCl;, NasN. Kak Oyayt waru peaxkuuu
B3aUMOJICVCTBUS yKa3aHHBIX HUTPHUIOB ¢ BoAoi? Hanucars ypaBHEHHS.

89. [leficTBMEM KakuX BEIIECTB Ha a30T, COJb AaMMOHMS, a30THYK KHCIIOTY, HUTPUL
ATIOMUHUA MOYKHO MOJTYy4YUTh aMMHak? Hanucath ypaBHEHUS peakInid.

90. Hanncate ypaBHEHHs peakUuil TEPMUYECKOTO pA3JIOKEHUS HUTPUTA, HUTpaTa U
KapOoHaTa aMMOHHSI.

91. Hanucate ypaBHEHUS peakIMid B3aUMOJECHCTBUS:

a) KOHLEHTPHUPOBAHHOM a30THOM KUCIIOTHI ¢ cepedpom, ¢ pochopom;
0) paz0aBiieHHON a30THOW KUCIIOTHI C ME/IbIO, C MAaTHHEM.

92. Hanncate ypaBHEHUs pEaKkIMii TEPMHYECKOTO PA3JIOKEHUsS HUTPATOB HATPHs, MEOU U
prytu (1).

93.B kakoil CTENEHW OKHCICHHS cepa MOXET OBITh TOJBKO OKHCIUTENIEM, TOJIBKO
BOCCTaHOBUTENIeM. HammcaTh COOTBETCTBYIOIIME 3JEKTpOHHBIE (opmynbl. B kakoi
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CTETIEHH OKUCIIEHUS cepa MOKET ObITh OKHCIIMTEIEM U BOCCTAHOBUTEIEM?

94. Kak u3MeHSIOTCS MOTEHIIMA HOHU3AIUU U CPOJICTBO K AJIEKTPOHY B psiny S — Se — Te —
Po? Yem 310 00BsicHSCTCA?

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

96. Hanmcats ypaBHEHHE CTYNEHYATOMN AUCCOLHUAIMN CEPOBOJOPOIHOM KuCIoThl. Kak OymyT
cMmeniathest pasHoBecus rpu npudasiennn HCIL, Pb(NO;),, menoun?

97. Kakue BemiecTBa OyayT NOJIy4aThesi MPH B3auMojeiicTBuu FeS ¢ consHON KHCIOTON | C
KOHILICHTPUPOBAHHOM a30THOM KHUCIIOTOW? HanucaTte ypaBHEeHMUS.

98. U306pa3uth rpapudeckyro Gopmyiy THOCYIb(aTra HaTpHs, YKa3aTh CTENICHb OKUCIICHHS
Cepbl B 3TOM COEAMHEHHUU.

99. Kak u3aMeHsieTcsi SHEeprusl HOHU3ALUU U CPOJCTBO K eKTpoHy B psaay Cl — Br — I — At.
Yem 310 00BsACHSIETCS?

100. Kak n3mensiercst nmpoyHocTh xumuueckoi cBszu B psay HF — HCl — HBr — HI?
Yem 5310 00BAcHAeTcsa? Kakoii U3 TaloreHU0B SBISIETCS HanOoJee CHIbHBIM
BoccraHoButeneM? Kakoii — Hanbosnee cnadbim?

101. Kakue opburanu aToMOB XJ10pa M M0J1a UCIIOJIB3YIOTCS MPU 00pa30BaHUM CBSA3H B
monekyinax Cl,O7 u [,0s?

102. Hanucats popmynsl OKcHI0OB XJI0pa B CTETIEHU OKHCIeHus xjopa +1, +3, +5, +7
U COOTBETCTBYIOLIMX UM KHUCJIOT. J[aTh Ha3BaHUs KUCJIOT U yKa3aTh, KAaK U3MEHSAETCS UX
CUIIA.

103. VYka3arh pa3nuuMs B CTPOSHHMM aTOMOB TUTaHa W repmanus. Kak ato Bimser Ha
XapakTep UX OKCHJIOB U TUAPOKCUAOB?

104. Kakoii U3 1ByX TuapoKcuIoB mposiBisieT 6osiee ocHOBHEIE cBolicTBa: Ti(OH), umm
Zr(OH)4; Ti(OH)4 unmu Ti(OH);?

105. Hanmcate QopMysibl OKCHIOB BaHaius W YKa3aTh, KaK M3MEHSETCS HX
XUMHUYECKUN XapaKTep NpH MEPEX0e OT HUBIICH CTENEHH OKUCICHUS K BBICIICH.

106. Kakoii u3 okcuoB umeer 6onee KUCIOTHBIA xapakrep: V.Os unu Nb,Os; V,0s
unn As;Os?

107. Hanmcath »1eKTpoHHBIE KOH(UIYpalMd aToOMOB XpoMa W MojiuOaeHa. JlaTh
OOBSICHEHHS.

108. OOBsicHUTH OIM30CTH ATOMHBIX PAJMyCOB MOJMOAEHA U BOJIb(pama U HEKOTOpPOE
UX OTJINYHE OT aTOMHOTO pajnyca XpoMa.

109. Kakue creneHu OKHCIIEHHs XapaKTepHBI U XpoMma, MOJUOJIEHAa U BOJb(pama.
[IpuBectn npuMepsl COEAMHEHUM.

110. Hanucate ypaBHEHMsI peakuuii, KOTOPbIE XapaKTEPHU3YIOT KHCIOTHO-OCHOBHBIE
cBoiictBa okcuoB Cr,0;, CrOs;, MoO;, WO5/

I11. Hanmcate ypaBHeHHMsI peakuuil B3auMoAeWcTBHs ruiapokcuaa xpoma (III) c
PacTBOPOM CEPHOM KUCIIOTHI, C PACTBOPOM €IKOTO KaJlus.

112. Hanmcats opMynbl BO3MOXKHBIX OKCHAOB MapraHila M COOTBETCTBYIOIIUX HM
THJIPOKCHUJIOB. YKa3aTh UX CBOMCTBA: KUCIOTHBIE, OCHOBHbBIE, aM(OTEPHBIE.

113. Hanucats snextponnsie popmynst Mn(1V), Mn(VII), Re(I1l), Re(VII). Kakoit u3
aTOMOB B YKa3aHHOW CTETEHU OKHCIICHHS SBIISETCS HamOojee COJNbHBIM OKHCIuTesIeM?
Kakoii Hau6onee CHIbHBIM BOCCTAHOBUTETEM?

114. B kakux kuciorax pactBopsiercss mapranen. Hanucars ypaBHEHHs peakiyii.

115. Kakoii u3 wnonoB — Fe*', Co* mmm Ni** - o6magaer Oonee CHIbHBIMH
BOCCTAaHOBUTEIbHBIMU CBOMCTBaMU?

116. Hanucatp ypaBHEHMsI peaknii B3aMMOJECHCTBUS JKene3a C:

117. a) pa30aBJICHHON W KOHIIEHTPUPOBAHHON XJIOPOBOIOPOTHOMN KHUCIOTOM;

118. 0) paz6aBiieHHON M KOHIICHTPUPOBAHHOW CEPHON KUCIOTOM;

119. B) pa30aBIeHHOMN a30THOW KUCIIOTOM.

120. Hamucatp snexktpoHHble (QOpMysBl aTOMOB IMHKAa W Kagmus. Kakoit u3 »THX

AJIEMEHTOB 001a/1aeT 0oJiee BRIPAXKCHHBIMA METAJTHIECKUMHU CBOMCTBAMHU?
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121. Hanwucath ypaBHeHUs peakifii pacTBOPEHHs IMHKA B KUCIOTaX:

122. a) XJIOPOBOJOPOTHOM;

123. 0) pa30aBiieHHON ¥ KOHIICHTPHUPOBAHHOM CEPHOIA;

124. B) pa30aBiIeHHON U KOHIICHTPUPOBAHHOM a30THOI;

125. ') B IIEJIOYH.

126. Kakoii u3 oxcunoB Zn(OH), wiu Cd(OH), nomxeH nmposiBiasSTh 0ojiee OCHOBHBIE
cBoiictBa? [louemy?

127. Hammcate ypaBHeHMS peakIMM pacTBOPEHHMS PTYTH B KOHLUEHTPUPOBAHHOW
a30THOM KUCIIOTE: B U30BITKE, B HEJOCTATKE.

128. YKaxxute NoJI0KeHHEe MeIu U cepedpa B MEPUOIUUECKON CHCTEME AJIEMEHTOB U

HaMMIINTE 3JIEKTPOHHBIE (POpMYIbI MX aTOMOB. [lodeMy BOoccTaHOBUTENBHBIE CBOICTBA
Meau U cepedpa BhIpakeHbl ciadee, 4eM y MIET0YHBIX METauIoB?
129. Hanucatp ypaBHeHMsI peaknii B3aMMOAECHCTBUS MEIU C KUCIIOTAMM:

a) pa30aBJIEHHOI XJIOPOBOJOPOIHOIM;

0) pa30aBIIEHHOW a30THO;

B) KOHIICHTPUPOBAHHOM a30THO;

I) pa30aBIEHHON CEPHO;

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1. Yucno HEUTPOHOB COBIIAJIAET C YUCIOM IPOTOHOB B SIAPE U30TOMA: ﬁMg, S Na, 9K, AL
2. BpIUNMCINTD KOJIMYECTBO BEIIECTBA M KOJMYECTBO MOJEKYJ, coxaepxkameecs B 100 T
okcuna cepsl (VI). Onpenenuts Maccy oHOM Mosekybl SOs.

Beruucnuts skBuBaneHT CO, B peakuusx oopazosanus ¢ NaOH a) NaHCOs; 0) Na,CO:s.

4. Ilpu coemunenuu 1,5 T HaTpusi ¢ U30BITKOM XJiopa oOpaszoBanoch 3,81 r NaCl. Haiitu
SKBUBAJIEHTHYIO MAacCy HaTpus M €ro dKBUBAJIEHT, €CIM HU3BECTHO, YTO DKBUBAJICHTHAs
Macca xJjiopa paBHa 35, 45 r/MoJIb.

5. Tlpu Temmepatype 273 K u naBnenun 101,3 xI[la ra3 3anumaer oobem 250 mu. Kakoit
o0beM 3aiimeT ra3 npu 96 klla u Toii e Temmneparype?

6. 1 »° rasa maxomurca npu 0°C. Ilpu Kakoii TeMmepaType 0ObEM ras3a yIBOUTCS, €CIH
JIaBJICHWE OCTAHETCS] HEU3MEHHBIM?

7. Han 40 mu raza mpu 7°C u 96 klla. Ilpu kakom naBieHun o0beM raza JOoCTUTHET 60 mil,
eciu Temreparypa Bospactet 1o 17°C.

8. CKOJIbKO IpaMMOB KaJIbLIMs BCTYIIMJIO B PEAKIMIO C BOJOH, €CIM 00BEM BbIIEIUBIIETOCS
Bogopoaa npu 25°C u 99,3 klla paBen 480 mn?

9. Coenunenue conepxut 24,26 % yraepoma, 71,62 % xnopa u 4,12% Bomopona.
[TnotrOCTH TI0 BomOpoy 49,1. Haiitu uctuaHyto GopMyITy COSTHHECHHUS.

10. Coenunenue cepol ¢ propom comepxur 62,8 % cepwt u 37,2 % dropa. Macca 118 mn
JAHHOTO coelMHeHMs B ¢opme raza, usmepensoro npu 7°C u 98,64 klla pasna 0,51 r.
KaxoBa nctunHas ¢popmyina COeMHEHHUS.

11. IIpouecc, mnpoTeKaromUii IPU IIOCTOSSHHOM 3HA4€HUM TEMIIEPAaTypsl B CHUCTEME,
HA3bIBACTCS: M30TEPMHUUECKHUM, U300apUIeCKUM, aInabaTHYECKUM, H30XOPUIECKUM.

12. Berunciiuts AH® peakuum:

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

14. Boluncnute TEIJIOTY nepexoaa rpagura B anMas, €CIM M3BECTHO, YTO TEIIoTa
obpazoBanust CO, u3 rpaputa AH%e(CO; () = — 94,05 kkan/monb, a U3 anmasza
AH®95(CO3 (am)) = — 94,50 KKaJI/MOJIb.

15. Beruucnute usmenenue >aTponuu nepexona H,O (xp) B H,O (x) u HO (k) B H2O (T).
Pe3ynbTaTel nosicHure.

16. Beruncnure n3aMEHEHUE SHTPOIINU B PEAKIIMN:

17. C,Hs + 30, =2CO, + 2H>0 (1)

18. Beruucure uzmenenue sueprun [ m66ca mpu 25 u 1000°C mist peaknuu:

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

(98]
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20. ecin AH®05(p) = 131,3 xJIx, AS%0s(p) = 133,6 Ix/K.
21. Kako#i (axkTop — SHTAJBNUIHBIA WM SHTPONUUHBIA — OMpeAesieT BO3MOXKHOCTh 3TOM
peakuuu?
22. CKOJBKO TEMIOThl NOTpeOyeTcs sl MoJydeHus: 275 T Mapraiia corjjacHO ypaBHEHMIO
MnOx(1) + 2C(1) = Mn(T) + 2CO((r); AH%0%(p) = 293 kIx? CkKoNbKO NpH 3TOM
BBIJICIUTHCS TUTPOB okcuaa yriuepoxaa (1) (u.y.)?
23. Boruucnure 3naueHust AH%o95, AS®298 1 AG®298 7151 peaKkIuu:
24. NH4Cl(x) = NH;(r) + HCI(r)
25. Kak Bnusier TemriepaTypa Ha HalpaBJjeHUE paccMaTpyUBaeMoro mnpoiecca’?
26. Ucxons u3 3HaueHUN AG°s,f MICXOIHBIX BEHIECTB M MPOAYKTOB PEAKIIMH, BBIYUCIUTE
AG®8 CIETYIONIUX PEAKIIHIN:
27. MgO(x) + COx(r) = MgCOs(x)
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 corjacyercst co 3HaueHHMeM AG® o0pa3oBaHHUS paccMaTpHUBAEMbIX
KapOOHATOB U3 OKCHUIOB?
32. BBIYMCIIUTh OCMOTHYECKOE JaBJICHUE PacTBOpa, coaepramiero 27 r rioko3sl B 500 mu
pactBopa nipu 297 K.
33. JlaBnenune mapa Boasl npu 20°C coctaBnger 2338 [la. BeluncinTe CKOIBKO I'paMMOB
caxapa cienyer pacTBopuTb B 720 T BOABI s MOJYYEHUs pacTBOpa, JaBICHUE Iapa
kotoporo Ha 18,7 Ila MeHnpmie naBneHus napa BoOAbl? BBIYMCINUTH MPOLIEHTHOE
coJiep’KaHue caxapa B pacTBOpE.
34. B 10 mx Boas! BHecnu 0,2 1 Genka nuroxpoma C, MoJsipHas Macca KOTOPOT'O COCTaBIISIET
12400 r/moib. HaiiTu moHm»XeHue TeMnepaTypsl 3aMep3aHus MOJTyUYeHHOTO PacTBOpA.
35. Ilpu pactBopenuu 0,2 r muroxpoma C B Boje obOmuit o0beM pacTBopa moctur 10 mi.
Bbruncnuth ocMOTHYECKOE JIaBJICHHE IOJIYYEHHOTO pPacTBOpa, KOTOpPOe OOHApyKHUTCA
Opyd HaJIUYUM MeMOpaHbl, MPOIyCKAroIleld MOJIEKYJbl BOJbI, HO HE MPOIyCKaromen
MOJIEKYJ LIUTOXPOMA.
36. PactBop caxapa C;H»O,, okaspiBaeT mnpu 27°C OCMOTHYECKOE [aBJICHUE, PABHOE
156 xlIla. IlpuHuMas MIOTHOCTH pacTBOpa PaBHOM E€AMHMIIE, BBHIYUCIUTH TEMIIEPATYpy
€ro KpUcTauIn3aluu.
37.Ilpu kakoil TemmepaType OyaeT 3amep3arb pacTtBop, coaepxkamuit 30 % (Mmac.)
3TUJIOBOTO criupTa’?
38. Eciu  pactBoputs 25,51 BaCl, B 750r BO;BI, TO TOJYYUTCA PacTBOp,
kpucTayumzytomuiicss mpu — 0,756°C. BplUHUCINUTh KaXyIIYIOCSd CTENEHb TUCCOLUALINU
COJIM B pacTBOPE.
39. 3anucath TMOJIHYIO, KpPAaTKyl0 »JJIEKTPOHHbIE KOHPUIYypaluu, a Takke H300pa3uTh
KPaTKyIO 3JIEKTPOHHYIO KOH(QUTYpaIUio B rpadMuecKoM BHUJIE AJIS CICAYIOIIMX aTOMOB U
noHos: K, P, Ti, Mo, Cr**, Se*".
40. DnexTpoHHAas CTPYKTypa BaJEHTHOTO YHEPreTUYECKOro YPOBHS atoMma IUpKoHUs (Zr) B
OCHOBHOM COCTOSIHUM uMeeT Bu: 4d*5s?, 4d5s°, 4d%5s!, 5%5p.
41. Kondurypauus BaJeHTHBIX JJEKTPOHOB B aroMaxX JBYX OJJIEMEHTOB BBIPa)KaeTCs
dbopmynamu:
a) 3s*3p? u 3d*4s?
0) 3d*4s* u 4s4p*

B kakux nepuonax u rpynmnax HaXOASATCS 3TH AJIEMEHTbI? JIOJMKHBI I OHU OTINYAThCS
10 CBOMM CBOMCTBaM, UMESl OJJUHAKOBOE YHMCIIO BAJIEHTHBIX 3JIEKTPOHOB?

42. loHM3allMOHHBIA MOTEHLMAN JJs KaKOro M3 JBYX AJIEMEHTOB JIOJDKEH OBITh Ooblieit
BEJIMYMHOM, €CJIN AIIEKTPOHHAsI KOHPUTYpaIHs UX aTOMOB BBIpaXKaeTcsi GopMyIaMu:

a) 1s%2s22p®3s*3p? u 1s2s*2p°3s?3p°
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0) 1s*2s*2p°3s*3p“4s' u 1s?2s72p°3s*3p®3d'%4s!

43. ®opMmyna MOJIEKYJbl BEHIECTBA, B KOTOPOM peanu3yercs TOIbKO KOBAJIEHTHBIN

noJisipHbId THN cBs3U umeeT Bua: CO, Ca0O, O,, Na,COs.

44. YcTaHOBUTE COOTBETCTBHE MeXay (OpMyIoH MOJIEKYJIbl MM HOHA M THIIOM

ruOpUAU3aliK BaJICHTHBIX OpOUTaNel IeHTPaIbHOTO aToMa:
BrF; —; NH," —; SFs -
BapuaHTsl 0TBETOB: sp’, sp’, sp°d?, sp, sp’d.
45. Onpenenure TMPOCTPaHCTBEHHYIO KoHurypamuto wmonekynr: BeCl,, SnCl,, SiFs, NF;,
PCLs, SFe, CIF;, SOs. YkaxuTe THI THOPUAN3AIIUH.
46. Kaxyro nmpocTpaHCTBEHHYIO KOH(PHUTYpAIMIO MMEET HUTPAT-UOH: IUIOCKYIO TPEYTOJIbHYIO,
JTUHEHHYI0, TETPadAPUIECKYI0, OKTadAPUIECKYIO.
Kakas u3 monexyn CCl, wmn CHCl; umeeT 60bIInii AUIOTBHBI MOMEHT
JlucKyccCHOHHBbIE NPOUeAYPbl (KPYIJIbIA C€TOJ, JUCKYCCHS, NMOJEMHUKA, AUCIHYT, 1ed0aThbl,
MHHH-KOH(pepeHLUN)

1. DxBHBaJIEeHT. 3aKOH KBUBAJICHTOB.

2. Ilpurorosnenue pactBopoB. CriocoObl BEIPAKEHUSI KOHIICHTPAIIMM pacTBOPOB.

3. OcHoBHbIE MonokeHUsT MeTroAa BaleHTHBIX cBsizel (BC). ['uOpunnbie mpeactaBieHus.

Jlenokanu3oBaHHbIE T-CBSA3M U MPOLEAYypa HAJIOKEHUS BAJIEHTHBIX CXEM

4. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

5. Xumnueckoe paBHoBecue. Koncranta xummueckoro paBHoBecusi (Kp m Kc). Pacuer
paBHOBECHBIX KOHIeHTpauui. CmemnieHue paBHoBecuss u mnpuHiun Jle-llatense —
bpayna.
I'eomeTpus Monekyn, meron ['umecnu.
7. CpoiictBa pacTBOpoB 3JekTpoiuToB. KoHcTanta u creneHb nuccormanuu. HMonHOe
npousBegieHue Bojbl, mkaiga pH. Pacuer pH pactBopoB kucior u ocHoBanuii. Pacuer pH
Oy(epHBIX pacTBOPOB.
XuMuyeckas CBsI3b B KOMIUIEKCHBIX COSIMHEHUSX.

9. Ilpencka3zaHue CBOMCTB BEILECTB HA OCHOBE MEPUOJNYECKOrO 3aKOHA, NPEACTABICHUE O

MeToJlaXx cpaBHUTENbHOTO pacyera M. X. KapaneTssnna.
10. OcymiecTBiieHrEe  TpPEBpalICHHs, IOJIYyYEeHHE  HEOPraHUYEeCKOTrO  BEIlecTBa U3
MPEI0KEHHOTO

KonTpoJbHblii padoTa
Kontponbnas pabora Nel
1. Oxcun metamna conaepkut 52,9 mac.% metanna. OnpenesnuTs MOJSIPHYIO MacCy SKBUBAJIEHTA
MeTaljia ¥ ero OpomMuia B 0OMEHHOM peakInu.
2. 11,2 1 (n.y.) 6pomoBoopoaa pactBopwin B 500 mu Bojbl. HaiiT KOHLIEHTpalKio pacTBOpa B
mac.%, MOJISIBHOCTh B MOJIbHOE oTHOmeHnue H,O:HBr.
3. a) OxapakTepu3oBaTh KBAaHTOBBIMH YHCJIaMHU BCE€ DJEKTPOHBI aToMa a30Ta B OCHOBHOM
COCTOSIHMHM; 0) HamUcaTh JIEKTPOHHBIE (GOPMYIBI AaTOMOB TEJUTypa U MOJHOEHA, a TaKKe MOHA
Co™.
4. a) B ciemyronmx mapax aTOMOB WJIM MOHOB YKa3aTh Y KaKOW YacTHIIBI paguyc OoIblIIe:
Be u N, Cr* u Co*", Rb" u Br; 6 ) B cneayrommx mapax KMCIOT M OCHOBaHMI BEIOpaTh 0oOJI€e
cuibHYIO KHcH0Ty (ocHoBanue): H.D0, m H,D004 CsOH um Ba(OH),. OtBeT 000CHOBATSH.
5. OxapakTepusyiiTe BaJICHTHbIE BO3MOXXHOCTH artoma Qocdopa. OOBsICHUTE, TOYEMY €CTh
Monekysbl PFs u PCls, a Het monekys NFs u NC15?
6. M300pa3uTh CcXeMbl TEpeKpbIBaHHA OpOuTaleil mpu oOpa3oBaHWU CBsA3EH B MOJIEKYJe
MYypPaBbUHOM KUCJIOTHI UCXOS U3 THOPUIHBIX MPECTaBICHUH.
OneHka 3aJaHui:
No zamanus 1 2 3 4 5 6
Orenka, 6aimt 2 2 2 2 1 1 10
Konrposnbnas padora Ne2
1. Ha ocHoBe metona I'mmnecnu mpenckazaTh reoMerpuio cieayrommx vactui: SnCl,, SbHj,

.O\

*®

17



PC1,". Yka3aTp HOJISIPHBIC MOJICKYJIBI.

2. Ha ocHoBe Metosia MO onpeaenuTs KPaTHOCTh CBSI3H KUCIOPOI-KUCIOPOA B MoJiekyJie O,, a
TaK)K€ MArHUTHBIE CBOWMCTBA 3TOM MOJIEKYJbl. Kak M3MEHUTCS JUIMHA CBSI3U NIPU NEPEXOAE OT
MoJieKyJsl Qs K MOJIeKy IsipHoMy HOHY O,"?

3. Paccmotpeth Ha ocHoBe MeToja BC XUMUUECKYIO CBA3b B KOMIUIEKCHBIX HOHax [Ni(NH;)s]*"
u [Ni(CN)* onpememuts: a) TUNn TUOpUOW3AIMU OpOUTANEH IIEHTPAIbHOTO aToma, 0)
reOMETPUIO KOMILJIEKCA, B) €F0 MarHUTHBIE CBOWCTBA.

4. Ins nposeaenuss OBP B kucnoit cpene mpurorosieH 1,2H pactBop Ouxpomara kanws,
umeromuit mwiotHocts 1,04 /M. OnpenenuTb MOJSIPHOCTh M TUTP 3TOTO PacTBOPa, a TaKKe
MOJIbHYIO JIOJIIO COJIM B pacTBOpE.

5. BBIYMCIUTB CPEIHIOI SHTAIBIINIO CBSI3U YIIEPOA-KUCI0poa B Mosekyie CO; 1o crneayommm
nauneiM: AH06p.CO,(T) = -393,5 xJ[k/MOIb;

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

2) O,(r) = 20(1); AH®% = 498,4 xJIx.

6. s nposenenuss OBP, B KOTOpo#l ncnonb3yercst OMxpomar Kajiusi Kak OKHUCIUTEIb B KUCION
cpene, npurotosieH 2,40 H pactBop 3toro coemunenus. CKOIBKO TpaMMOB OMXpomaTa KaJlus
HE00XO0IMMO B3SThb 1151 NpUroToBieHus 600 mi Takoro pactopa?
O1neHKa 3a1aHUN:

Ne 3amanus 1 2 3 4 5
Ornenka, 6ajn 1,5 1 2 2 2 1,5 10
Konrtpomnbnas padora Ne3

1. Tlo cnpaBouHbIM AaHHBIM onpeaenauTs npu 298,15K KoHCTaHTy paBHOBECHs Ipoilecca
2N02(F) > N204(F)

2. BbruucnuTh paBHOBECHYIO KOHIEHTpanuio N,O4(r), ecnu ucxoanas koHueHTpauus NO,
cocTaBisuia 3 MOJIb/JI, @ IcxoHast KoHIeHTparus N,O, Oblia paBHA HYITIO.

3. B 2 1 BoxbI pactBopriu 5,0 11 (H.y.) OpoMOBOIOPO/Ia ¥ TIOJIYYHIIA PACTBOP € MIIOTHOCTHIO 1,01
r/mut. Berauciuts pH 3T0OTO pacTBopa.

4. Haiitn koHueHTpanuio 1 pH pacTBopa yKCyCHOM KHUCIOTBI, UMEIOIIETO CTENEHb JUCCOLMAIINI
12%. Kmuce. CH;COOH = 2¢10°. Ckomsko mun 70 macc.% pacTBOpa YKCYCHOM KHMCIIOTEI
(rutotHOCTH 1,07 T/MJT) HEOOXOUMO JIJIsT TPUTOTOBICHUS 2,0 JT MepBOHAYAIBHOTO pacTBOpa?

5. Ilo cnpaBOYHBIM JaHHBIM OIpeneiauTh Npu 298,15 KOHCTaHTY OUCCOLMALUU CHUHHWIBHOU
KHCJIOTBI B BOJIHOM PacTBOpE.

6. Hammcarh ypaBHEHHS OKHCJIEHMSI KaJblUsl KOHILIEHTPUPOBAHHBIM PpPacTBOPOM a30THOM
KHCJIOTBI, OKUCJICHHSI aTIOMUHUS Pa30aBIeHHBIM PACTBOPOM a30THOU KHCIOTHI.

OneHka 3aJaHui:

Ne zamanus 1 2 3 4
O1nenka, 6aimt 1,5 1,5 2 2 1,5 1,5 10
Konrponsnas padora Ned

1. Hanmcarp ypaBHEHHsI peakiyil, HO3BOJISIFOIIUX OCYIIECTBUTh IPEBPALLCHHUS :
N32B407—> H3BO3—> B203—> BC13—> H3BO3.

2. HanucaTh ypaBHEHMS peaKIU:

KO3 + KMHO4 + HzSO4 — CsH + Hzo —

A1C13+KQSO3+H20—> SI+HF+HNO3—>

3. bopoBomopoab! (OopaHbl): HOJIY4YEHHE, CTPOCHHE MOJIEKYJ, XHUMHMYECKHe CBOicTBa Ha
npuMepe AudopaHa.

4. Ckompko rpammoB RbBr cnemyer mo6aBute k 3 1 0,15 M pactBopa HuTpaTa
nnammuHcepeopa(l), conepikaiiero u30bITOUHBIN aMMHaK B KOJMYecTBE | MOJb/J, JUIs Hadaia
BbINaeHus Opomuaa cepedbpa? KoHcTanTa yCTOMYMBOCTH KOMILIEKCHOTO HOHa paBHa 1,8 <107, a
HPOM3BENECHNE PACTBOPUMOCTH Gpomua cepebpa — 121074,

5. Hanncatp ypaBHEHHs peaklnid, JEXKAIUX B OCHOBE MPOMBIIIEHHOTO MOJYyYEHUS aJlOMUHUS,
MarHusi 4 COJibl.

6. OCOOEHHOCTH XUMHHU JIUTHSL.
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O1eHKa 3a0aHu:
Ne 3amanus 1
Ornenka, 6aimn 2 2 2 2 2 2 12
Kontponbnas padota Ne5
1. HantucaTh ypaBHEeHMsI peakliuii, MO3BOJSIOMX OCyIecTBUTH npeBpaienHus: H,SeOs—Se— ...
—>ste—>SCOQ.
2. HamucaTh ypaBHEHUS peakLni:
Pb + HNO3(p336)—> PH3 + KQCI'207 + HQSO4—>
NH4NO3-t—> SnO + KOH + H20—>
3. Cynbhuasl CypbMbl, MBIIIbsIKA U BUCMYTa: MOJIYy4YeHHE, B3aUMOJCWUCTBHE C PACTBOPAMHU
Cynb(UI0B U TIETOUCH.
4. Bpruuciute pH 4,00 mac.% pactBopa NaHSO4 (mmotnocts 1,03 1/mm). Koncranta
JUCCOIIMAIIMU CEPHOU KHUCIIOTHI 110 BTOpoy cTyrneHu pasHa 0,01.
5. Hamucate ypaBHEHMs peaklMil, OTPa)KalOIIUX XUMH3M IMPOLECCOB 3apsAKU U pa3psIKd
CBUHIIOBOT'O aKKyMYJIATOPA.
6. HanucaTp ypaBHEHMsI peakuuil B3aMMOJEWUCTBHS OJOBa M CBUHIA C KOHLUEHTPUPOBAHHBIM
pacTBOpPOM a30THOM KHCJIOTHI, OJ0Ba — C M30BITKOM paszbaBieHHoro pactBopa KOH u mpm
crutaBieHuu ¢ KOH.
OneHka 3aJaHui:
No zamanus 1 2 3 4 5 6 p
Orenka, 6aimt 2 2 2 2 2 2 12
Konrponsnas padora Neb
1. Hanmcats ypaBHEHHsI peakiyil, HO3BOJISIFOLIIUX OCYIIECTBUTh IPEBPAILECHHUS :
Au— H[AuCl4]— Au— AuCl;— K[Au(OH)4].
2. HanucaThs ypaBHEHMS peaKU:
CI'SO4 + H20—> Fe + 02 + H20—>
KMnO, + KNO, + H,0— NiCl, + KCN(u36.)—
3. TlomydeHnue xyopucTroro XxpoMmuiaa u Ouxpomata Kamus u3 coequHeHwit xpoma (III).
OxucnuTenbHbIe CBOIICTBA OMXpomarta Kausl.
4. Haiitu pH wu crenenp ruaponmsa 0,1M pactBopa QopmuaTta Kaius, €ClId KOHCTaHTa
JMCCOLUAIIMY MYPaBbUHOM KUCIIOTHI paBHA 2 10,
5. Hamucatp ypaBHEHHUSI peakiMii pacTBOPEHMs 30JI0Ta B CEJIEHOBOM KHCIOTE, cepedpa — B
KOHIEHTPUPOBAHHOM U pa30aBICHHOM PAaCTBOPAX a30THOM KUCIIOTHI.
6. Hanucats ypaBHEHHs peakiuil, J€XKalMX B OCHOBE IIPOMBIIUIEHHOTO NOJyYEHUs] Maprasua,
NepMaHraHaTa Kajus U peHusl.
O1eHKa 3a0aHui:
Ne 3amanus 1 2 3 4 5 6
Ornenka, 6aimn 2 2 2 2 2 2 12
Muuu-rTecr

1) YcraHoBuTe COOTBETCTBHE MEXY UCXOJHBIMH BEIIECTBAMU U MPOTYKTaMU peaKlnuii

[ 5]
w
=
9]
=)

HcxonHble BemecTna [IponykTs! peakuuu
A. Na,O u H,O 1. NaOH
b.Nau HzO 2. Nast4 u HzO
B. NaOH u H>SOu4(p-p) 3. NaOH u H,
4, Na2804 u H2
5. NaHSO,
6. Na2803 u HzO
Otser:
A b B
1 3 2

2) YcTaHOBHTE COOTBETCTBHE MEXIY CXEMOW peakiuu U (HOpMyJIoil HEZOCTaoImero B Hel
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BCIICCTBA

Ucxonurie BemecTsa BemectBo
A Ag+HNOspom — AgNO; + H,0 + ... 1 NO,
b Ca+ HNO3(p336,) E— C&(NO})Z +H,O + ... 2 NO
B Cu+HNOspus — Cu(NOs), + H:0 + ... 3 N2Os
4 NHiNO;
OTtBeT:
A b B
1 4 2

3) YkaxxuTte BemecTBo, KOTOpOE B Ja0OPATOPUU MOKET OBITh UCIIOJIB30BAHO KaK OKUCIUTEh
1. mepmaHraHar Kanus

2. cepoBOAOPOA

3. cynbdun HaTpus

4. xyopu HaTpUs

Otser 1

4) VxaxuTe BeEIIeCTBO, KOTOpOoe€ B JabOpaTOpMd MOXKET OBITh HCIOJIB30BAHO Kak
BOCCTaHOBHUTEIIb

1. muxpomar HaTpus

2. HOOUJ KalTus

3. cepHas KHCIIoTa

4. ¢propun HaTpus

Otser: 2

5) BeiGepute Ba BelecTBa, KOTOPbIE HE MPOSBIISIOT BOCCTAHOBHUTEIbHBIE CBOMCTBA B BOJIHBIX
pacTBopax

1) mepokcun Bogopoaa

2) HUTPUT HATpUs

3) HUTpAT Kaus

4) cynbdut Kamus

5) cynbdun kamus

6) cynbdat Kamus

Otser 36

6) Bribepute nBa BemiecTBa, KOTOPhIE OTHOCST K TUITMYHBIM OKHUCITHTEISIM
1) mepmaHranar Kamnus

2) cynwdar xenesa (11)

3) rugpoKcU HaTpuUs

4) a30THas KUCJIOTa

5) consiHasi KUCIOTA

Otser 14

7) Y3 npencTaBiieHHBIX COCTUHEHNUI BBIOEPUTE CUIIBHOE OCHOBaHHE
1). Ca(OH),

2). Fe(OH),

3) HzTe

4). HBrO

Otser 1

8) M3 npencTaBieHHbIX COEMHEHUI BBIOEPUTE CHIIBHYIO KUCIOTY
1. H.Te

2. HBrO

3. HCIO,

4. NaOH

Ortser 3
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9) BriGepuTte 1Ba BelecTBa, KOTOPbIE OTHOCSIT K TUITMYHBIM OKUCIUTENSAM

1) nuxpomar Kaaus

2) cynabdar quHKa

3) THAPOKCH]T HATPUS

4) a30THas KUCIIOTA

5) nu1aBUKOBast KUCIIOTA

Ortser 14

10) Beibepure n1Ba BemecTBa, KOTOPHIE OTHOCST K THITUYHBIM BOCCTAHOBUTEIISIM

1) nogua Kaus

2) cepoBOIOPOT

3) ruapoxcun 6apus

4) cepHas KMCJIOTa

5) XJIOpHas KUCJIoTa

Otser 12

11) Hanummre ¢opMyssl 4eThIpeX KHCIOPOACOAEPKAIIUX KUCIOT XJI0pa, MPUBEANTE HA3BAHUS
9TUX COECTUHEHUH

HCIO - xnopnoBatucras kucnora, HCIO, — xmopucras kucnora, HCIO; — xmopnoBaras
kuciota, HCIO4 — xnopHas kuciora

12) Hanummre (opmMyliibl HATPUEBBIX COJIEH YEThIpeX KHUCIOPOJICOACpKAIIUX KHUCIOT XJIOpa,
MpUBEANUTE HA3BaHUS ATHUX COCTUHEHUM.

NaClO — runoxsoput Hatpusi, NaClO, — xnopuctast kuciota, NaClOs; — xsiopHOBaTasi KMCJIOTa,
NaClO4 — xyopHas Kuciora

13) Hamummure dpopmysasl KucioTsl pocdopa B crenieHn okucieHus +1 u ee cpeHel HaTpueBoi
conn. Ha3zoBuTte nanHbnle COETUHEHUS.

H;PO, — docdopuoBarucras kucnora, NaH,PO, — runodochut Harpus.

14) Hanumute dopmynsl KUCIOTHI (hocdopa B CTENEHU OKUCIEHUS +3 U ee cpeHel HaTpHueBOM
conu. Ha3oBuTe naHHbIE COEAVMHEHNS.

H;POs — dochopuctas xkucnora, Na,HPOs — runodocur nHarpus.

15) Hamumure dopmynsl Tpex kuciaoT ¢ocdopa B creneHu okucieHus +5. HazoBure naHHble
COETUHEHHS.

HPO; — metadocdopnas kucnota, H;PO, — oprodpocdopnas kucnora, HyP,O; — nupodochopnas
KHCIIOTa

16) PaccuuTaiite mMaccy kapOoHaTa HaTpus, HeoOXxonumyro i npurotoieHus 500 mu 14%
pacTBopa (IWIOTHOCTH pacTBOpa 1,14631/cM?).

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

17) PaccumraiiTe Maccy XJopuaa KalblUs, KOTOPBIA comepxkutrcss B 20 M pacTtBopa C
KOHIIeHTpatuen 1,5 Moib/m.

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

18) Paccuuraiite maccy xiopuga Oapus, KoTopwlid comepxurcs B 300 mi pactBopa C
koHueHntparuei 0,1 Mob/i.

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

19) Paccuuraiite maccy cynbdarta HaTpus, HeoOXxomumyro mis npurotoieHus 0,15 m 12%
pactBopa (III0THOCTH pacTBopa 1,1244r/cm?).

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

20) Heo6xonumo npurotoButh 500 M1 pacTBopa rHIpoKcuaa HaTpus ¢ KoHueHTpamuei 0,01 H.
PaccuuraiiTe Mmaccy ruJipokcujia HaTpusi, KOTOPYI0 HEOOXOIUMO B3STh.

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

21) CocraBbTe  (QOpMydy  KOMIUIEKCHOTO  COEAMHEHUS IO  Ha3BaHUIO:  HUTpAT
terpaammuaMenn(ll), terpakapOonmnHukens(0). YKaKuUTe THII KOMIIEKCHOTO COEIUHEHUS
(KaTMOHHBIN, AaHUOHHBIHN, HEUTPATILHBIH).

[Cu(NH3)4](NOs), — xatuonnstit komrieke, Ni(CO), — HeHTpaabHBIA KOMIUTIEKC

22) CocraBpTe (hopMylly KOMIUIEKCHOTO COCIWHEHMsI 1O Ha3BaHHIO: rekcanuanodeppat(ll)
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Kanus, TpuxyuoporpuakBakoOansT(Ill). Ykaxure TN KOMIUIEKCHOTO COEIMHEHUs (KaTHOHHBIH,
AHUOHHBIN, HEUTpaIbHBIN).

K4[Fe(CN)s] — annonnstit komreke, Co(H,0);Cl; — HelTpalbHbIN KOMITIEKC

23) Hamummre ypaBHEHMsI peakiMil, MPOMCXOAAIIMX NpU 100aBIEHUU B PACTBOp HHUTpaTa
xpoma(Ill) pacTBopa runpokcuaa Kanus.

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

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

24) Hanumurte ypaBHEHHE peakiuil, mpoucxonsduieil mpu no0aBiIeHUH H30BITKa pacTBopa
[IMaHKJA Kalusl K pacTBopy cynbdara sxeneza(ll).

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

25) Hamumure ypaBHEHHE peakIUid, MpoUCXOoIfIled Npu H00aBleHHMM H30BITKA pacTBOpa
amMMmuaka K pactsopy cyibdara meau(Il).

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

26) 3amana cieayromnas cxema peakiuu

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

W3 npennoxxenHoro nepevHs Beioepute Bemectsa X u Y. BemecTtBo X SBIISICTCSI OKUCTUTENIEM B
JAHHOM peakiuy, a Y — BOCCTAHOBUTEJIEM.

1) XJIOpaT HATpUs

2) runpokcun xenesza(ll)
3) cynbdar xeneza(Ill)
4) cepHast KHCJI0Ta

5) XJIOpUJ HATPHUS

OmerX—-1,Y-2

27) 3amana crneayromias cxema peakiuu

H3PO3 + KIO3 + X g Y + Iz + KzSO4 + HzO

W3 nmpenoxkeHHOTO TIepedHs BRIOepUTE BemiecTBa X 1 Y.

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

OmBer X—-4,Y-3
28) YcTaHOBHTE COOTBETCTBHE MEXKIY PEAarHpyIONIMMH BEIIECTBAMH M MapraHeICoAepKalliM
MPOAYKTOM PEAKIUU:

PEATMPYIOIINE BELECTBA MAPTAHELICOJIEPXKAIINIA
I[MPOAYKT PEAKIIMN
A) Nal + KMHO4 + HQSO4—> 1) MnO
B) K.S+KMnO,+H,0 — 2)  MnSO,
B) KzSO3 + KQMHO4 + H20—> 3) Ml’lOz
4) Kle’lO4
5)  Mn(OH),
A b B

OtBeT 2 3 3
29) YcTaHOBHUTE COOTBETCTBHE MEXKIYy pEardupyrOIMMH BEIIECTBAMH W MapraHEICOAepKaIIM
MPOJIYKTOM PEAKIUU:

PEATHPYIOIIWE BEIIIECTBA MAPT AHEIICOJIEPYKAILIAIA
TIPOJTYKT PEAKILINN
A)  KNO, + KMnO, + HCl— 1)  MnCl
B) KNO,+KMnO, + KOH— 2)  MnCl
B) KNOz + KM]’IO4 + H20—> 3) MHOQ
4) KQMIIO4
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5)  Mn(OH),
3anuiuTe B Ta0IMIly BRIOpaHHbBIE IUQPHI MO COOTBETCTBYIOUIMMH OyKBaMHU.
Ortser: A b B
1 4 B

30) ITpu nelicTBuM pa30aBICHHONW CEPHOM KHUCIOTHI HA MEb

1) momy4aetcst cynbhaT MeIu U BOJIOPO/T

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

3) peakuus He UJIET

4) obpazyercs cynb(ar Me U BBIACISETCS CEPOBOIOPOL

Ortser 3

31). Ykaxute coeanHeHue azoTa X, KOTOPOE SIBISETCS KOHEYHBIM IMPOIYKTOM CJeIyIOIIei
LEMOYKH XUMUYECKUX MPEBPAILICHUN:

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

Bapuanrts! otBeTa:

1.NO

2.NO;

3. KNO>

4. KNO;

Ortser 4

32). Ykaxure coeJMHEHUE aIIOMUHUS X, KOTOPOE SIBJISIETCSI KOHEUHBIM MPOIYKTOM CIEAYIOIIEH
LEMOYKN XUMUYECKUX MPEBPALLECHNMN:

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

Bapuants! oTBera:

1) ALLO;

2) NaAlO,

3) Al(OH);

4) Na[Al(OH)s]

OtBeT 4

33) Ilpu meiicTBUM KUCIOPOaa HA TUTUH

1) obpa3yercs mepokcu

2) oOpa3yeTcst OKCU

3) obOpa3yercst 030HH]T

4) peakius He UJET

OtBeT 2

34) Ilpu neiicTBUM Ha pacTBOp HUTpaTa cepedpa Iienoueii B 0CaJ0K BBINMAIACT
1) ruapoxcus

2) okcHn

3) mepoxcupg

4) cepebpo

OtBeT 2

35) B KOHIIEHTPUPOBAHHOW a30THON KHCIIOTE PACTBOPSIIOTCS
1) TonbKO Meab

2) TONBKO cepedpo

3) Menb, cepedpo U 30J10TO

4) menp u cepedpo

OtBeT 4

36) CocraBbTe ypaBHEHHE pEaKIMH, MPOTEKalIllee MpH CIMBAHUM BOJHBIX PACTBOPOB
MepMaHTaHaTa Kallus U CYIb(UTA KaJIHS.

2KMHO4 + 3Kst3 + HzO = 2Mn02 + 3KQSO3 + KOH
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37) CocraBbTe ypaBHEHHE DPEaKIMH, MPOTEKAlollee NpU B3aUMOACHUCTBUHM LIMHKA C A30THOM
KHCJIOTOM, €CIM OJHUM U3 MPOYKTOB siBisieTcs okcuA asota (11).

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

38) CocTaBbTe ypaBHEHHE peakluy, MPOTEKaroIlee MPU CIMBAHUK BOJHOTO pacTBopa cysbpura
HaTpHs C paCTBOPOM JAUXPOMATA HATPUS, IOJAKUCICHHBIM CEPHON KUCIOTOM.

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

39) CocraBbTe ypaBHEHHE peakIMH, MPOTEKalollee MpH B3aUMOACUCTBUM HHKENs C a30THOM
KHCJIOTOMH, €CIM OJHUM U3 MPOYKTOB siBisieTcs okcuA asora (11).

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

40) CocraBbTe ypaBHEHHE DPEAKIMH, MPOTEKaollee MpPH IMPOIyCKAaHUH CEpOBOJOpPOJAA depes
pacTBOp IUXpOMaTa HaTpus, IIOJAKUCICHHBINA CEPHOU KUCIIOTOM.

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

41) CocTaBbTe ypaBHEHHE PEaKLIMH, IPOTEKAIOIIee MPY CIIMBAHUH BOJAHOTO pacTBOpa MEPOKCHIA
BOZIOPO/IA C paCTBOPOM II€pMaHraHaTa Kajus, HOJKUCICHHBIM CEpHOM KUCIOTOM.

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

42) CocTaBbTe ypaBHEHHE peaKkIiy, POTEKArOIIee MPH CIMBAHUU BOJHOTO pacTBOpa MEPOKCHUIA
BOZIOPOJA C PaCTBOPOM MOAMUAA KaJIMsl, IIOJKUCIECHHBIM CEPHON KUCIIOTOM.

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

43) CocraBbTe ypaBHEHHE peaklMM, MPOTEKaollee MPU CIMBAHUM BOJAHOTO PAacTBOpAa HUTPUTA
KaJIAs C paCTBOPOM MOJN/IAa KaJIHsl, TIOAKUCIEHHBIM CEPHON KHCIOTOM.

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

44) Paccumntaiite HopManmbHOCTE 0,25 M pactBopa K2Cr207 u 0,1 M Na2S B peaknuu:
K2Cr207 + Na2S + H2S04 — S+ . ..

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

45) Paccuuraiire HopmanbHOCTH 0,3 M pactBopa KMnO,4 1 0,1 M NaNO; B peakiuu:

KMl’lO4+ NaN02 + HzSO4 —

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

46) PacnionoxuTe BellecTBa B OpsiAKe Bo3pacTaHust pH nx BOJHBIX pacTBOPOB:

1- NaNO3, 2 - Kzs, 3- HzSO4

Otsert: 312

47) Pacnionoxute BellecTBa B nopsiake yobiBaHus pH UX BOAHBIX pPacTBOPOB:

1 — Na,SOs3, 2 - KOH, 3- CuSO,

Ortser: 213

48) BriOepute 1Ba BElIECTBA, BOJHBIE PACTBOPHI KOTOPHIX UMEIOT IIEJIOYHYIO Cpeay

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

Otger 14

49) Boibepute aBa BElIECTBA, BOAHBIC PACTBOPHI KOTOPBIX UMEIOT HEHTPAIBbHYIO CpeLy

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

Ortser 23

50) HaubompIee KOJTMIEeCTBO TEIJIOTHI BBIACISIETCS B TIPOIIECce

1) 2C(l‘pa(bm) + Hz(r) = Csz(r), AH’ = 54,1 KKall

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

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

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

Ortser 3

51) DOHranbnus peakuuu BoccTaHoBieHUs okcuia xpoma (III) amomuuuem cocrapnser -236
k/x/monb Cr. TepMoXxumHuecKkoe ypaBHEHHE 3TOM peakiuu

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

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

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

Ortser 3

52) B pactBope kakoro coenuHenust pH 6omibie 77
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1) cynbdar maruus

2) XJIOpUJ aMMOHUS

3) HUTPUT Kanus

4) constHast KUCIIOTA

Ortser 3

53) B pacTtBope kakoro coeauaeHust pH Oonbie 77
1) xmopun muTHsS

2) TUMOXJIOPUT KaJIus

3) autpat meau(Il)

4) cepHas KMCJIOTa

Otser 2

54). B pactBope kakoro coenuaenust pH menbire 77
1) CYIBb(UT KaJHs

2) XJIOpUJ HATpUs

3) HUTpAT HaTpus

4) a30THasl KUCJIOTa

Otser 4

55) B pactBope kakoro coeauHeHus: pH menbie 77

1) xmopu nuHKa

2) XJIOpUT HATpUs

3) ammuax

4) kapOoHaT HATPUS

Ortser 1

56) B pactBope kakoro coeauHeHus: pH paBao 77

1) YKCYCHasl KHCIIOTa

2) XJIOpUJ KaJust

3) aMMUaK

4) KapOOHAT HATPUs

Ortser 2

57) B pactBope kakoro coeauHeHust pH paBHo 77

1) XJIOpUJ MarHus

2) cynbdar Kaaus

3) cynbsdat meau(Il)

4) KapOOHAT HATPHUs

Otser 2

58. BriGepute 0/1HO BEpHOE CYKJIEHUE U3 TPECTABIEHHBIX

1) B pactBOpe ammuaka okpacka (heHoJI(TaaerHa CTAHOBUTCS MaJIMHOBOA.

2) OuncTUTH BOAY OT PACTBOPEHHOM B HEM COJIM MOXKHO C TIOMOIIBIO JEIUTEIHHON BOPOHKH.
3) Jna HarpeBaHUS pacTBOpPOB B Ja0OpaTOpUM MOXKHO HCIOJIb30BaTh TOHKOCTEHHBIH
XUMUYECKAN CTaKaH.

Ortser 1

59. BriGepure 0/1HO BEpHOE CYKJIEHUE U3 TPECTaBIECHHBIX

1) B pacTBOpe ruipokcuaa HaTpUsi OKpacka METHJIOpAHKa HE U3MEHSETCH.

2) B naboparopuu 11 U3METbYEHUS TBEPABIX BEIIECTB UCTOIb3YIOT CTYIIKY U MECTHUK.
3) J11st u3MepeHus INIOTHOCTH PACTBOPOB UCHONB3YIOT 3BAUOMETD.

Otser 2

60. Beibepute 0JHO BEpHOE CY>KACHUE U3 MPEICTABICHHBIX

1) Bpom oTHOCHTCS K JIeTKOBOCILIaMEHSFOLTUMCS skuakocTsIM (JIBXK).

2) Conu KaJIbIUsl OYEHbB SI0BUTHI, TIO3TOMY paboTaTh C HUMH pa3pelaeTcsi TOIbKO B IepUaTKax.
3). IlpokanuBaHue BEIIECTB MOKHO MPOBOIUTH B pap(POPOBBIX TUTIIAX.

Ortser 3

61. BeiGepure 01HO BEpHOE CYXJIEHUE U3 TPECTABICHHBIX
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1) Ilonydenue x10pa HEOOXOIUMO POBOJUTD B BBITSHKHOM IIKAQy.

2) B pactBope constHOM KHCIOTHI (PeHOoM(TaTIenH CTAHOBUTCSI MaJTHHOBBIM.

3). [IpokanuBaHue BEIIECTB MOKHO ITPOBOJINTH B TOHKOCTEHHOM KoJ10e.

Otser 1

62) PaccuuTaiite pH 0,001 M pacTBOpa ruIpOKCHAA JIUTHUS.

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

63) PaccuuTaiite pH 0,0005M pactBOpa ruipokcua KaabIusl.

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

64) PaccuuTaiite pH 0,0001M pactBOpa ruapoxkcuia Kaausl.

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

65) HanummuTe ypaBHEHHE IUCCOIMALIMM HUTpaTa allOMHMHUA. PaccunrtaiiTe KOHILEHTPAIMIO
KaTHOHOB U aHMOHOB B 0,003 MoJB/11 pacTBOpEe HUTpATa ATIOMUHUSL.

AI(NO3)3 — Al3++ 3NO3

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

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

66) HammmuTte ypaBHEHHE IUCCOIMAIMU XJOpHOW Kucinotel. Paccumraiite pH 0,0001M
pacTBopa XJIOPHOW KUCIIOTHI.

HCI104s — H"+ CIOy

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

67) Hanmmure ypaBHeHHE AWCCONMAMK cepHOU KucaoThl. Paccunraiite pH 0,0005M pacTtBopa
CEPHOM KHUCIIOTHI. (IIPU pacueTe MPUMHUTE CTENEeHb AUccolnannu cepHoi kuciaotsl 100%)

H,SO, — 2H + SO42_

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

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

68) KonueHTpanuss HUTpaT-MOHOB B pacTBOpe HUTpara uuHKa coctasiser 0,02 monb/m.
PaccunraiiTe KOHIIEHTpalMIO HWOHOB IIMHKA B JTOM pacTtBope. Hammmmre ypaBHeHHE
JUCCOLMAIIMM HUTpaTa LIUHKA.

ZH(NO3)2 g Zl’l2++ 2NO3_

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

69) Hanmmmre ypaBHEHHE TUCCOIMAITMN a30THOW KucaoTel. Paccuuraiite pH 0,001M pacTtBOpa
a30THOM KHCJIOTHI.

HNO; — H + NO5

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

70) HamumuTe ypaBHeHHE auccomuarnuu oprodocdara Hatpusi. PaccumTaiiTe KOHIIEHTPAITUIO
kaTnoHOB 1 aHMOHOB B 0,001 Momb/1 ero pacTBope.

Na;PO4 — 3Na“+ PO43_

[PO,] = 0,001 mMosb/1

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

71) KonuenTpamus xapOOHAaT-HOHOB B pacTBope kKapOonara Hatpus cocrtaniser 0,02 monb/m.
PaccunrailiTe KOHUEHTpAalMIO HWOHOB HATpUs B 3TOM pacTtBope. Hammmmre ypaBHeHuUe
JHMCCOLMAINK KapOoHaTa HaTpHsL.

Na,CO; — 2Na*+ CO32_

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

72. PeakTMBOM Ha MOH Oapus sSIBISIETCS pacTBOP, COJAEP KAIIMIA

1) THJIPOKCHU/I-UOHBI
2) CyJb(haT-uOHBI
3) XJIOPU/I-UOHBI

4) HUTpPaT-HOHBI
Otser 2

73. PeakTMBOM Ha MOH aMMOHHS SIBJISIETCS] PACTBOP, COJIEP KAILAN
1) ruapoKCHI-HOHBI
2) cynbhar-uoHbI
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3) XJIOpHUI-HOHBI
4) bocdaT-noHsI
Otser 1
74. BbiGepure aBa BelIECTBa, KOTOpPbIE MOTYT OBITh HCHOJIb30BaHbI MJiI KadeCTBEHHOI'O
oIpeJiesIeH s XJIopua 6apusi B pacTBOpe
1) xsmopup TuTUS
2) HUTpAT HATpUS
3) cynbdat xamus
4) natpuit
5) Hutpat cepedpa
Ortser 35
75. Bpibepure aBa BeIIECTBAa, KOTOPHIE MOTYT OBITh HCIIOJIB30BAaHBI JJIi Kauye€CTBEHHOTO
orpeesieHust OpoMuia allOMUHUS B PacTBOpE
1) xsmopup TuTHS
2) HUTpAT HATpUS
3) TUIpOKCU] KaTHst
4) autpar cepebpa
5) kapOoHAT MarHus
Ortser 34
76) I'mapoxapOOHAT-MOH MOXXHO OOHAPYXHTh B PACTBOpPE C MOMOIIBIO KHUCIOTHL. Hamummre
COKpalllcHHOE€ HMOHHOE€ ypaBHEHHWE JAHHOM peakuuu. YKaKWTe, KakuM IPHU3HAKOM
COIPOBOXAAETCS JaHHASI peaKLusl.
HCO3- + H+ = CO2 + H20, BeigencHue raza
77) ®ocdaT-uOH MOXKHO OOHAPYXHTh B PACTBOPE C TOMOIIBIO PACTBOPOB COJICH Oapus.
Hanummre cokpallleHHO€ MOHHOE ypaBHEHUE NAHHOM PEAKIMH. YKAKUTE, KAKUM IPU3HAKOM
COIIPOBOXAAETCS JaHHAS peaKLusl.
2P043- + 3Ba2+ = Ba3(PO4)2, Bemmanenue 6emoro ocaaka
78) NoH menn MOXHO OOHApY>XUTh B PACTBOPE C MOMOIIBIO PACTBOPOB CYJIb(HUAOB MIETOUYHBIX
MeTaylIoB. Hanumunre cokpalleHHOE MOHHOE YPAaBHEHME JAHHOM peakuuu. YKaXuTe, KaKUM
MIPU3HAKOM COIIPOBOXKJIAETCS TaHHAs PEaKIIHsL.
S2- + Cu2+ = CuS, BbIIaiecHNUE YEPHOTO OCaIKa
79) Hamummure ypaBHEHHWE peaKIMM, MPOTEKalollee IMpU CIUBAHUM BOJAHBIX PacTBOPOB
kapOOHaTa HaTpUs M HUTpATa MEAU. YKaXHUTE, KaKUM IPU3HAKOM COMPOBOXKIACTCS IaHHAS
peaxuusi.
2Na2CO3 + 2Cu(NO3)2 + H20 = (CuOH)2CO3 + CO2 + 4NaNO3
Brinaznenue ocajaka u BblJieJI€HHUE ra3a
80) Hamummre ypaBHEHHE pEaKlMW, TPOTEKaloIlee IMpPU CIMBAHUM BOJHBIX PACTBOPOB
KapOoHaTa HATPHUsS M HUTpATa aJlOMUHUS. YKaXXUTE, KAKUM IIPU3HAKOM COIIPOBOXKIAETCS JaHHAS
peakuusl.
3Na2CO3 + 2AI(NO3)3 + 3H20 = 2AI(OH)3 + 3CO2 + 6NaNO3
Brinaznenune ocajaka u BelIEICHHE ra3a
3.1.2. MeToauyeckre MaTepHaJbl, ONpeAe/sIOIIMe MPOoUeAYPbl OLEHMBAHUSA 3HAHMUIA,
YMEHHH, HAaBBIKOB M (WJIM) ONBITA [AEATEJbHOCTHM B XOde TeKyIlero KOHTPOJs
ycneBaeMoCTH
YcTHBIH 0TBET

Onenka 3HaHu# npenmnosaraetr TuddepeHpoBaHHBINA MOAX0 K 00yJaromeMycs, y4eT
€ro UHAMBHYaJIbHBIX CHOCOOHOCTEH, CTETIeHb YCBOCHHS U CHCTEMATHU3allMi OCHOBHBIX OHSATHH
U Kateropuét mo naucuurminHe. Kpome TOro, oOmeHWBaeTCs HE TOJBKO TIyOWMHA 3HAHHUM
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MNPAKTUYECKUI Marepual.
OneHuBaeTcs KyJabTypa pedH, BlIaJieHHe HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTEeIbHOE O0000IIeHHe MaTepHuaia, HCIOJIb30BaHue
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npo¢eCCUOHATIBHBIX TEPMHUHOB, KyJbTypa peud, HaBBIKK OpPATOPCKOTO MCKyccTBa. M3noxeHue
Matepuaia 0e3 pakTHIeCKux OUIMOOK.

Ouenka «omauuyno» CTAaBUTCS B Cllydae, KOTJa MaTepuall M3JIaraeTcsi MCUEPIBIBAIOILE,
MOCJIe0BATENbHO, TPAMOTHO M JIOTHUECKH CTPOMHO, MpPHU 3TOM pPAaCKPHIBAIOTCA HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCS TOUYKU 3PEHUS Pa3IUYHbIX aBTOpoB. OOydaromuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PeUH.

OrneHka «xopouioy CTaBUTCS, €C 00y4arolInics TBEPIO 3HAET MaTepuai, rpaMOTHO U
[0 CYIIECTBY HM3JaraeT €ro, 3HaeT MpPaKTUYEeCKyro 0a3zy, HO IpPU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIECTBEHHBIE IOTPEILIHOCTH.

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €cClId OOydYaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MYyCKaeT HETOYHOCTH, HEJOCTATOYHO
MpaBWibHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3blBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTalnuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €CIM OOydalolMHCS He OTBEeyaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

Keiichl (cuTyanuu 1 3a1a4u ¢ 3a1aHHBIMH YCJIOBHSIMH)

OOyuyatomuiics JODKEH YMETh BBIJIEIMTH OCHOBHBIE TOJIOKEHUS M3 TEKCTa 3a/Jayu,
KOTOpbIe TPeOYIOT aHaIM3a U CIyXaT YCIOBUSAMHU perieHus. VcXoast U3 MOCTaBIEHHOTO BOIpoca
B 3aj/laye, MONBITaThCS MAaKCHMaJIbHO TOYHO OINPEAETUTh MPOOJIEMY U COOTBETCTBEHHO PEIIUTH
ee.

3amayr MOTYT pelaThCsl YCTHO W/WIM MHCbMEHHO. [Ipu pemieHun 3ajad TakkKe BaskKHO
NpaBUWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH, HayMHasg ¢ Oojee OOMMX U, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — o1jeHKa yUUTBIBAET METOJbI U CPEJICTBA, UCIIOJIB30BAHHBIE IIPU
pElIeHNU CUTYallMOHHOM, MpoOIeMHOMN 3aJauu.

OneHka «omauyHO» CTaBUTCS B Ciydae, KOTJa OOyYaroLIMiics BBINOJIHMUI 3a/1aHUe
(pemmn 3aauy), UCTIONB3YS B MOJHOM 00BbEME TEOPETHUUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKH,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

Onenka «xopouwto» CTaBUTCS, €clii 00y4YarolIUICS B 11€JIOM BBINIOJIHUI BCe TpeOOBaHUS,
HO HE COBCEM YETKO OIpPEIENsIeTCs ONopa Ha TEOPETUUYECKUE TIIOJIOKEHMS, M3JI0KECHHBIE B
Hay4YHOU JUTEepaType Mo JAaHHOMY BOIIPOCY.

OreHka «yooeremgeopumenbHoy CTaBUTCA, €CIIM 00YUaIOIIUICs MOKa3aJl MOJ0KHUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PELICHUS 3a4a4u.

OneHka «Hey0o61emeopumenbHoy» CTaBUTCS, €clU OOy4aroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUS.

JIMCKYyCCHOHHBIE Poue1ypbI

Kpyenvuii cmon, ouckyccus, nonemuka, oucnym, oebamvl, MUHU-KOHGepenyuu SBISTIOTCS
CpeACTBaMH, MO3BOJSIONIMMU BKJIIOUUTh OOYYAIOUIMXCS B IPOLECC OOCYXICHHS CHOPHOTO
BOIpOCa, MpOOJIEMbl M OIEHUTh UX YMEHHME apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3pEHUS.
3anaHue aaeTcs 3apaHee, OIpeeseTcss Kpyr BOIPOCOB ISl 00CYKICHHS, TPYIIIbl YYACTHUKOB
3TOro 00CyXJIeHUS.

JIMCKYyCCHOHHBIE TTPOLEAYPbI MOTYT OBITh UCIIOJIB30BAHbI JUIsl TOTO, YTOOBI CTY/ICHTHI:

—Jydllle MOHSUIM YCBOsIEeMbI MaTepuai Ha (OoHE pa3HOOOpa3HbIX MO3ULMN U MHEHUH, He
00s13aTeNbHO JOCTHUTast OOIIET0 MHEHHUS,

— CMOMIM TOCTHYb CMBICI HU3y4aeMOro MaTepuana, KOTOpBhI MHOTJa YyBCTBYIOT
MHTYUTHBHO, HO HE MOTYT BbICKa3aTh BEpOabHO, YETKO U SCHO, WIM KOHCTPYMPOBATH HOBBII
CMBICJI, HOBYIO IO3UILIUIO;

— CMOIJIM COIJIaCOBaTh CBOIO TO3UIMIO HJIM JAEUCTBUS OTHOCHUTEIBHO 0O0CYKAaeMoi
POOJIEMBI.

Kpumepuu oyenusanusi — oeHUBAIOTCS AEUCTBUS BCEX YYaCTHUKOB rpynnsbl. [loHnmanue
mpoOsieMbl, BBICKA3bIBaHUS U JIEUCTBUS IIOJHOCTHIO COOTBETCTBYIOT 33JaHHBIM IIEJISIM.
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CooTBeTcTBUE peabHON JIEHCTBUTENIFHOCTH PEIICHUH, BBIPAOOTAaHHBIX B X0/ UTpbl. Branenue
TEPMHUHOJIOTHEH, JEMOHCTpalMs BIAJeHHUs Yy4eOHbIM MaTepHalioM IO TeME HIphl, BilaJeHue
METOAaMHU apryMeHTalluu, yMeHHe paboTath B rpymnie (YMeHHEe CIyIIaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaaTh, yIpaBJIsSITh BpeMEHEM, OSCKOH(MIMKTHO OOIIAThCS), TOCTHKEHUE WUTPOBBIX
1eNnel, (COOTBETCTBUE POJIN — IIPU POJIEBOM UIpe). SICHOCTB M CTUIIb U3JIOKEHHUS.

OneHka «omauyHO» CTaBUTCSA B cllyyae, KOTJa Bce TpeOOBaHMs BBINOJHEHBI B MOJHOM
obbeme.

OneHka «xopouio» CTaBUTCS, €CIM O0yYaromuecs B LEJIOM JE€MOHCTPUPYIOT MOHHUMAaHHE
po0JIeMbl, BHICKA3bIBAHUS U ICHCTBHS MTOJHOCTHIO COOTBETCTBYIOT 33JJaHHBIM LIeJsIM. Perienus,
BbIpa0OTaHHBIE B XOJE€ WIPHI, MOJHOCTHIO COOTBETCTBYIOT peanbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTHUPOBAaHbI, HAPYIIEHBI HOPMBI OOIICHHUSI, HAPYIIICHbI
BPEMEHHbIE PAMKH, HApYLIEH CTUJIb H3JI0KEHHUS.

OreHka «yoognemgopumenbHo» CTaBUTCS, €CIM 00yUaromuecs B 1IeJIOM JeMOHCTPHPYIOT
MMOHMMAaHHE TPOOJIEMBbI, BHICKA3bIBAHUS M JIEHCTBUS B II€JIOM COOTBETCTBYIOT 33JaHHBIM ILIEJISIM.
OnHako, pelieHHs, BbIpaOOTaHHBIE B XOJ€ MIPbl, HE COBCEM COOTBETCTBYIOT pEalbHOM
neiictButrenbHOCTH. HekoTopble OOBSICHEHHS HE COBCEM apryMEHTHPOBaHbI, HapyIIEHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CAU OOydarouecss HEe MOHUMAIOT
npobJeMy, UX BHICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM ILIETISIM.

TecrupoBanue

SBnsercss OAHUM M3 CPEACTB KOHTPOJS 3HAHUN OOYYaloIUXCS IO JUCIMILIIMHE
(Momyro0).

Kpumepuu oyenuseanus — npaBUIbHBIN OTBET Ha BOIIPOC

OrneHka «omauyHOy CTAaBUTCA B CIIydae, €Ciu MpaBmiibHO BhIOTHEHO 90-100% 3amanmuii.

OueHka «xopouio» CTaBUTCS, €CIIN MPABUIBHO BbINIOJIHEHO 70-89% 3ananuii.

OueHka «yoosnemeopumenbHo» CTaBUTCA B CiIydae, €CIU MPAaBWIBHO BBIMOIHEHO 50-
69% 3anaHuil.

OneHka «Hey0081emeopumenbHo» CTaBUTCS, €CIU MPABWIHHO BBIMOIHEHO MeHee 50%
3aJaHuH.

KounTtpoubHas padora

OrneHuBaeTcss HE TOJNBKO INIyOWHA 3HAHUM IMOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenueanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMyYHBIX TOYEK 3PEHHUS, CaMOCTOsATENbHOE 00001IeHne MmaTepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKHUX OIIMNOOK.

OueHka «omauyHo» CTaBUTCS B Cllydae, KOTJa COOJII0/IeHbI BCE KPUTEPUU.

OreHka «xopouioy CTaBUTCS, €CU 00y4aroIInicsl TBEPIO 3HAET MaTepual, rpaMOTHO U
[0 CYUIECTBY H3JIaraeT €ro, 3HaeT MpaKTHYecKyko 0a3y, HO JOIMYyCKaeT HeCyIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremeopumenvbHoy CTaBUTCS, €cCld OOy4YaloIIUMHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAEJIbHBIX JETaJel, 0MyCKaeT HETOYHOCTH, HEOCTATOYHO
MpaBWiIbHbIE (OPMYIUPOBKH, HapyllaeT MOCIeA0BaTEIbHOCT, B M3JIOKEHUH MaTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKAa3bIBAET OTCYTCTBHE JIOJDKHOW CBS3M MEXAY aHaIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoosnemseopumenbHo» CTaBUTCS, €ClIM OOydalolMHCS He OTBEeYaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

3.2. OueHo4HbIe MATEPHAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHON aTTeCTalluH
3.2.1. Kpurepuu OLeHKH pe3yJIbTaTOB 00YUYeHHUs 110 TUCHHUILIMHE (MOLYJII0)

MIxana PesyabTaThl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHHA
OLICHHBaHHS o0y4eHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOMJI MaTepHall, YBEPEHHO,

JIOTUYHO, TIOCIIEIOBATEIBHO U TPAMOTHO €0 M3JIaraeT, ONMpasich Ha 3HAHUSA
OCHOBHOH U JONOJIHUTEJIBHON IUTEPATYPBI,
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- Ha OCHOBE CHCTEMHBIX HAay4YHBIX 3HAHUH JeNaeT KBalH(UINPOBAHHBIC
BBIBOJIBI M1 00001IIeHNS1, CBOOOIHO ONEPUPYET KATETOPUSIMH U MOHSATHIMH.

Ywmeer: - oOydJaromuiics ymMeeT caMOCTOSITENIFHO M TPAaBWIBHO pemarh y4eOHo-
npodeccnoHaNbHBIE  33a4aud WM 3aJaHus, yBEPEHHO, JIOTWYHO,
MOCJIEI0BATENIEHO U apTYMEHTHPOBAHO U3JIaraTh CBOE peIlIeHHE, UCTIONb3Ys
Hay4HbIC TTOHATHS, CChUIAsICh HA HOPMATHBHYIO 0a3y.

Bnaneer: - oOy4aromuiicss BIajeeT parioHaTbHBIMU METOJAAMHU (C MCIIOJIb30BAHUEM
PalMOHATBHBIX METOAMK) PEIICHUS CIOXKHBIX MPOPECCHOHAIBHBIX 3a/ad,
MIPEACTaBICHHBIX JCTIOBBIMH UTPAMU, KeiicaMu U T.1.;

[Ipu pemeHny MpoAEMOHCTPUPOBAT HABBIKU

- BBIJICJICHNUS TJIaBHOTO,

- CBSI3KOW TEOPETHYECKHX IOJOXKEHUH ¢ TpeOOBaHMAMH PYKOBOISIINX
JIOKyMEHTOB,

- M3JI0)KEHHS MBICIIEH B JIOTHYECKOU TOCIIeI0BAaTEIbHOCTH,

- CaMOCTOSTEILHOTO aHa/n3a (akThl, COOBITHH, SBJICHUM, MPOIECCOB B MX
B3aMMOCBA3U U JUAJICKTHUYCCKOM Pa3BUTUM.

XOPOLIO 3HaeT: - oOydarommuiicss TBepAO YCBOWJI MaTepHaN, JOCTATOYHO TPAMOTHO €ro
W37IaraeT, ONMUpasiCh Ha 3HAHNS OCHOBHOW M JJOTIOTHUTENBHOM JINTEPATYPHI,
- 3arpynHsercss B (OpPMYJIMPOBAHMM KBAJTH(UIIMPOBAHHBIX BBIBOJOB M
00001IeHn, OmepupyeT KaTeropusMH W TOHATHUSMHM, HO HE BCerjaa
NPaBHJIBHO UX BEpUPHULIUPYET.

VYmeer: - o0yyaromuiicss ymeeT caMOCTOATENIEHO U B OCHOBHOM IPaBIJIBHO peIaTh
yueOHO-TIpo(ecCHOHANIPHBIE 33/1a4M WM 33/1aHHs, YBEPEHHO, JIOTHYHO,
MIOCJIEIOBATENIFHO M apryMEHTHPOBAaHO M3JIaraTb CBOE pELICHHE, HE B
IIOJITHOM Mepe HMCIIONb3ysl HAay4YHbIE HMOHSTHS W CCHUIKM Ha HOPMAaTHBHYIO
0asy.

Brnaneer: - 0Oyvaromuiicsi B LIEIOM BJaJCeT PAlMOHAIBHBIMA METOJAMHU pEIICHHS
CJIOKHBIX TIPO(ECCHOHANBHBIX 3a/1a4, IPEICTABICHHBIX JISIOBEIMU UTPAMH,
KelcaMu U T.JI.;

[lpu pemweHHH CMOr MNPOJEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
TITyOMHHOCTD HAaBbIKOB,
- BBIJICJICHNUS TJIABHOTO,
- M3JI0)KEHHS MBICTIEH B JIOTHYECKON TTOCIIeI0BATEIBHOCTH,
- CBS3KM TEOPETHYECKUX IIOJIOKEHHH C TPeOOBAaHMAMH PYKOBOISIINX
JIOKyMEHTOB,
- CaMOCTOSATENILHOTO aHaju3a (haKTbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aMMOCBA3H U TUAJICKTUYCCKOM Pa3BUTHUH.

YIAOBJIETBO- 3HaeT: - O0y4aroIuiics OpUEHTHPYETCSI B MaTepHale, OJJHAKO 3aTPYAHSIETCS B €ro

PUTEJIbHO H3JI0KCHUU,

- IIOKAa3bIBAET HEJOCTATOYHOCTH 3HAHUN OCHOBHOM M JIOMOJHHUTEIBHON
JIUTEPaTypBl;
- c1abo apryMEeHTHPYET Hay4HBIE ITOJI0KEHHS;
- IPaKTHYECKU He CrocoOeH chOpMyITHPOBATh BBIBOJBI 1 0000IIEHUS;
- YaCTUYHO BJIQICET CUCTEMOI MOHSTHI.

Ymeer: - 00yJaromuiicss B OCHOBHOM yMeEeT PeIInTh y4eOHO-TIpodecCHOHATBHYIO
3ajady WIM 33/laHie, HO JIOITyCKaeT OIMOKH, c1ab0 apryMEHTHPYET CBOE
peleHne, HeIO0CTaTOYHO HCIOJIB3yeT Hay4dHbIC MOHSATUS M PYKOBOJSILIHE
JOKYMEHTBI.

Brnaneer: - oOydaromuiicss BiageeT HEKOTOPHIMH palMOHAIBHBIMA  METOJaMHU
peLIeHus]  CIOXKHBIX  NMPOQECCHOHAIBHBIX  3aJad, IPEACTaBICHHBIX
JIETTIOBBIMHM UTpaMH, KeiicaMu U T.J.;

IIpu pemienny NpoaEMOHCTPUPOBAI HEAOCTATOYHOCTD HABBIKOB
- BBIJICJICHNUS TJIABHOTO,
- N37I0’)KEHHS MbICTIEH B JIOTHIECKON TTOCIIEI0BATEIbHOCTH,
- CBS3KH TEOPETHYECKUX TIIOJIOKEHHH C TPeOOBAHMAMH DPYKOBOJSIINX
JOKyMEHTOB,
- CaMOCTOSTENILHOTO aHajn3a (haKThbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H U TUAIEKTHYECKOM Pa3BHTHH.

HEYJIOBJIETBO- 3HaeT: - 00y4aroIMiics He yCBOWII 3HAUUTEIIFHON YaCTH MaTepHaa,;

PUTEJIBHO - HE MOXET apryMEHTHPOBATh HAy4YHBIE ITOJI0KEHHUS,

- He (GOPMYIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 0000IICHHUI;
- HE BJIAJEET CUCTEMOI MOHITUH.
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Ymeer: oOyJaromuiicss He TMOKa3aJl YMEHHE pemaTh y4eOHO-TIpodecCHOHATBHYIO
3amady WM 33JIaHue.

BnaaeeT: HEC BBIIIOJIHCHBI Tp€6OBaHI/IH, NpEeaABbIABIACMBIC K HaBbIKaM, OLCHHBACMbIM
«KYOOBJICTBOPHUTCIBHO».

3.2.2. KonTpoJsbHbIe 3aJaHUS] W/WJIN MHbIE MATEPUAJIBI VISl IPOBeeHUsI TTPOMEKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /IVIsl YCTHBIX OTBETOB (BAPHMAHTHI TECTA)

1.

[98)

10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.
25.

KopnyckynsipHO-BOIHOBOM Jyann3M. Beraucienue JUIMHbL BOIHBI Je-bpoiits 1uis
MaTepuaibHOro oobekTa. Kak yoenuThcsi B OSIBIIGHUH BOJIHOBBIX CBOMCTB
MaTepHaIbHBIX 00BEKTOB?

CgoiictBa BonmHOBOM (hyHKIMU. [ToHsTue 00 ypaBHenuu Lllpeaunrepa. KBantoBblie uncna
KaK XapaKTepUCTUKA COCTOSTHUS 3JIEKTPOHA B aTOME.

XapakTepuCTUKA COCTOSTHUS AJIEKTPOHA B ATOME CUCTEMOM KBAHTOBBIX YHCEIL.

[Tpunuun [laynu u npaBuno Xynnaa. CKOJIbKO MAKCUMAIIBHO 3JIEKTPOHOB MOXKET
HaxonuThcd B N—cioe, d-ob0ojouke?

DJNEeKTPOHHBIN CIIOH, NIEKTPOHHAsE 000JI0UYKa, SJIEKTPOHHAS OpOuTamb. MakcuMaabHOE
YHCIIO 3JIEKTPOHOB B clloe, 000JI0UKe 1 Ha OpOUTAIIH.

DHeprus JIeKTPOHA B MHOTORJIEKTPOHHOM aToMe. DHEPreTUUECKUN psii aTOMHBIX
op6uTaneii. Dnextponnsie Gopmysl atomos Ni, Se u nona Fe''.

CoBpemenHast (hOpMyITHPOBKA MEPHOANYECKOTO 3aK0oHA. [leprnonudeckoe n3MeHeHne
CBOMCTB Ha IPUMEPE SHEPTHH HOHMU3ALMU aTOMa U paguyca HOHA.

ATOMHBIE U HOHHBIE PaInyChl, KaK UX OIpeneisitoT? OCHOBHbIE 3aKOHOMEPHOCTHU
M3MEHEHUS! aTOMHBIX PaJInyCOB IO MEpUOAaM U rpynmnam NepruoguIeCcKOil CUCTEMBI.
3aKOHOMEPHOCTH N3MEHEHHUSI MOHHBIX PaInyCcOB (KaTHOHBI U aHHOHBI, d-CokaTHe, f-
c)KaTue, N303JEKTPOHHBIE HOHBI).

D¢ dhexTuBHBIC 3apsIbl AaTOMOB B MOJIEKyJaX. J{MTOIBHBIN MOMEHT CBSI3HU, TUTIOIBHBIH
MOMEHT MOJIEKYJIbI M €€ cTpoeHue Ha npumMepax moiiekyl H,O u CO,.

OTHOCHUTENbHAS CHJIa KUCJIIOPOJIHBIX KUCJIOT U ocHOBaHMM (cxeMa Koccenst) Ha mpumepax
HTcO4 m HMnOy4; H.SeO4 u H,SeO;; TIOH u TI(OH)s.

HNoHnHas u koBanieHTHas CBs3M, UX CBOMCTBA. [loysipHas koBaneHTHas CcBsA3b. YTO Takoe
3¢ peKTUBHBIC 3apsIbl AaTOMOB?

OcHoBHble nonoxeHus meroga BC npu onvcannn xumMuueckoi cBsizu. BaneHTHbie
BO3MOKHOCTH aTOMOB a30Ta, (pochopa, ¢pTopa u xmopa.

JIOHOpHO-aKIIENTOPHBIN MeXaHU3M 00pa3oBaHus cBsi3u Ha mpumepe mosekyn CO, HNOs,
u nonos BF, , NH,".

['uOpunHbIe IpeCTaBICHUS TPU OMMMCAHUY XUMHUYECKOU CBsI3u. M300pa3uTe cXeMbl
MepEKPBIBAaHUST AaTOMHBIX OpOuTasei mpu oOpa3oBaHuu cBs3eil B mosiekysax CO, u BCls.
OO0pa3oBanue KpaTHBIX cBsA3el. CUTMa- U MU-CBSA3H, UX 0COOEHHOCTH.

[Ipouenypa HamokeHus! BaJIeHTHBIX cxeM B MeTozie BC s onucanus 1poOHoiA
KpaTHOCTH CBs3U Ha npuMepax Mmoiiekyn N,O, HNs, HNO;.

Mogenb OTTaTKUBaHUSI IOKAIM30BAHHBIX ANEKTPOHHBIX map (Meton [uiiecnn).
OcHoBHbIE NoNI0KeHMs Ha puMepe Moiekys1 SO, u SO,Cl.

Pacrnipenenure anekTpoHsl 4acTuilsl B; o MonekyisipHbIM opoutansM. Onpenenute
KpaTHOCTb CBSI3M U MarHUTHbIE CBOWCTBA YACTHUIIBI.

Ha ocHoBe MeToa MOeKyIsIpHBIX opOuTanel 00bICHUTE MapaMarHUTHBIE CBOMCTBA
kucnaopoaa. KakoBa KpaTHOCTh CBSI3M B MOJICKYJIsipHOM HoHe O, ?

WNonHas cBsI3b Kak NMpeaesbHbIN cilyyail KoBaJeHTHOU cBsi3u. [lonspu3sanus HOHOB U ee
BIIMSIHAE HA CBOMCTBA BELIECTB.

BonoponHas cBsI3b: TUIIBI BOJOPOIHOM CBSA3H, MOPSAAOK BEITUUYHMH SHTAJBIINN CBSI3U.
Bnustare Bo1OpoTHOM CBSI3M HA (PU3NKO-XUMHUYECKUE CBOIICTBA BEIIECTB.

Tumbsl MeXMONEKYISIPHOTO B3auMoieiicTBu (cuibl Ban-nep-Baanbca).

Tunuuxele OKUCIUTENN U BOcCTaHOBUTENM. [IpuBeanTe mpuMepsl.

THUnbl OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUIl, IPUBEAUTE IPUMEPHI.
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26.

27.

28.
29.

30.
31.
32.
33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Kputepuii camonpoussosbHoro nporekanust OBP B pactBopax. CTaHnapTHbIE BEITUUNHBI
AJEKTPOJHBIX MOTEHIMAIOB. PaccMoTprTe OKMCIEHNE IEPMAHTAHATOM KaJIAs B KUCIIOU
cpene uonoB Fe** u Co™".

dopmynrpoBKa 3akoHa ['ecca, yCI0BHS €ro BBITIOJHEHUS. DHTAIBIHN 00pa30BaHUs U
SHTAJIBIINU CTOPAHUS.

CrnenctBus u3 3akoHa ['ecca, mpy KakuX yCJIOBUSX BBIMOJHSIETCS 3TOT 3aKOH?

Oneprus ['n66c¢a, suTanbnus; ux Gusnueckuii cMpica. CBs3p Mexay 3Heprueit [ m66ca u
sHTaNbnuel. UTo Takoe SHTPONUITHBINA U SHTAJIBIUIHBIN (HaKTOpPbI?

Ouneprus ['m66ca kak TepmoaguHaMudeckas GyHkims cocrostausd. Onpenenenue u
cBoiicTBa. Beruncnenue snepruu I'n66ca mporeccos 1Mo CpaBOYHBIM JIaHHBIM.
Kpurepuii camonpon3BOJBHOIO TEUEHUS PEAKIINN, SHTAIBIUNHBINA U SHTPOIIUNHBIN
(hakTOpHI Mporiecca.

CranaapTHble TEPMOAMHAMUYECKUE XapaKTEpUCTUKU. [IoHsTHE O cTaHAApPTHOM
COCTOSIHUH MHJIUBUIYAJIbHBIX KUJAKAX U KPUCTALINYECKHUX BEIECTB, Fa30B U PACTBOPOB.
Xumuueckoe paBHoBecHe. VcTHHHOE (YCTOMUMBOE) U Kaxyleecs (KHHETUUECKOE)
PaBHOBECHE; UX ITPU3HAKHU.

Koncranra xummnueckoro pasHosecus. Cs3p BenuuuH K, u K. U1 ra3oBsIx paBHOBeCHi.
[TpuHIMIIBI TOCTPOEHUS IIKaJIbl CTAHAAPTHBIX TEPMOJAUHAMUYECKUX (PYHKINN
o0pa3oBaHMs HOHOB B BOJHBIX pacTBopax. Kak onpenennTh CTaHAapTHYIO SHTAJIBITUIO
o0Opa3oBaHMsI XJIOpH/Ia KajJusl B BOJHOM pacTBope?

Koncranra xummnueckoro pasHosecus. Csi3p BenuuuH K, u K. U1 ra3oBbIx paBHOBeCHil.
WneanbHble U peanbHble pacTBOPbl. AKTUBHOCTb, KOG (UIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHsI CBOMCTB KOMIIOHEHTA PEAJILHOIO PACTBOPA OT €TI0 CBOMCTB B UJI€aIbHOM
pacTtBope.

PaBHOBecue TuCCOIMAINN ACCOLIMMPOBAHHBIX (CIa0BIX) ANIEKTPOIUTOB. 3aKOH
pazbaBnenus OcTBabaA.

BydepHbie pacTBOpHI M UX CBOICTBA Ha MPUMEPE CMECH PACTBOPOB MYpPaBbUHON
KHUCJIOTHI ¥ (popmMHaTa Kamusl.

PaBHoBecue nuccounanuu Boabl. MloHHOe nipoussenenue Boasl. [kana sennuud pH u
pOH. Beruucnenne pH pacTBOpOB HeacCOMUPOBAHHBIX KUCIOT U OCHOBAHMM.
IIponsBeneHne pacTBOPUMOCTH KaK KOHCTAaHTA PaBHOBECHS paCTBOPEHUS U
JTMCCOLUAIIMY MaJTIOpacTBOpUMOro coenuHeHus. Ces3pb [1P ¢ pacTBOpUMOCTHIO.

Oo11ee BeipaxkeHue Juist sHeprun [ 'm60ca XuMHUECKOTo Mpoliecca MPUMEHHUTENIBHO K
BBIBOJY YCJIOBMS BBINIAJCHHS 0CAJIKa MAJIOPACTBOPUMOIO COECUHEHUSI.

VYcnoBus BbIaieHUs 0CalKa U paCTBOPEHUSI MajIOpPaCTBOPUMBIX JIEKTPOIUTOB.
OcCHOBHBIE TOHATUS XUMUU KOMIUIEKCHBIX COEAMHEHUH.

Knaccugukarus KOMIUIEKCHBIX CO€AMHEHHH 10 BUY KOOPIMHUPYEMBIX JINTAHIOB.
HomeHnkitaTypa KOMIUIEKCHBIX COETMHEHUI.

PaBHOBecue nucconmanyy KOMIUIEKCHBIX coelMHEHNH. KoHCTaHTa yCTOMUNBOCTH U
KOHCTaHTa HECTOMKOCTH.

XUMHYECKas CBA3b B KOMIIJIEKCHBIX MOHAX C MO3ULUI METO/A BAJICHTHBIX CBSI3EH U
TEOPHUH KPUCTALINYECKOTO MOJIsl. OCHOBHBIE MOJIOKEHUS TEOPUH KPUCTAIUTMIECKOTO
0JIsA

Pacuer pH pactBOpoB comnel, THIPOIN30BaHHBIX IO KATHOHY.

I'maponus no aHnoHy. BeluncieHrne KOHCTaHThI THAPOJIM3A 110 aHUOHY, €€ CBS3b C
KOHIIeHTpanuen conu u pH pactBopa.

B3aumHoe ycuneHue ruaponnsa (COBMeCTHbIN ruaponus). [lonHerii (HeoOpaTUMBIif)
TUAPOJIH3.

CKopocTh XMMHUYECKOM peaklnuu. 3aKOH AEUCTBYIOUIMX Macc. MOJIEKYISIpHOCTD U
MOPSIIOK PEAKIIHH.

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEPATYpPbl, JHEPT U (IHTAIIBITNA)
aKTHUBAIMKU. | 'OMOTE€HHBIN U T€TEPOTECHHBIN KAaTalu3, IPUMEPHI.
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54.
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70.
71.

72.
73.

74.

75.
76.

77.

78.

79.

80.
1.

82.
&3.

84.
85.

OO1m1ast xapaKTepUCTHKa U XUMUYECKHE CBOMCTBA IIEIOUHBIX METAJIIOB.

Oco0eHHOCTH COeTUHEHHUH JTUTHS 10 CPABHEHHUIO C COCTMHEHUSIMU IPYTUX MIEIOUYHBIX
METAJIJIOB.

I'unpunel, oKCUIBI, HEPOKCUABI, THAPOKCUIBI IETOUYHBIX METAJIIIOB: XUMHUYECKAsl CBSI3b B
COEIMHEHMSIX, TIOJyUYEHUE U CBOMCTBA.

[Tomydyenue HaTpus, TUAPOKCHIA HATPUS U KapOOHATa HATPHUS B IPOMBIIIJICHHOCTH.
B3aumoneiicTBue ¢ pacTBOpaMu I1enoydeii: a) aMpOTEPHBIX METAIJIOB; 0) HEMETAIIOB; B)
KHCJIOTHBIX OKCHJIOB; I') aM()OTEPHBIX OKCH/IOB.

OcoOeHHOCTH COeTMHEHUH OepUILIHS [0 CPABHEHUIO C COCTUHEHUSMH 1IEI0UHO-
3€MeJIbHBIX METAJUIOB.

OO1m1ast xapakTepuCcTHKa CoJiei OEpUILTUs, MarHUs U IETI0YHO-3eMENIbHBIX METAJIJIOB, UX
PacTBOPUMOCTb U TUIPOIH3.

[losmydeHune okcuia, THAPOKCHIA KaIbIMsI U XJIOPHON U3BECTH B IIPOMBIIUIEHHOCTH.
OO61as xapakTepuCTUKa U XMMHUYECKHE CBOICTBa Oopa, ero rnoxy4eHue.

Bopublii anruapua, 60pHbIe KUCIOTH M UX COJIU: TOJIy4eHHe, CTPOCHUE U CBOMCTBA.
BopoBo10po1bl: TOTydYeHNE, CTPOCHUE MOJIEKYJ U CBOMCTBA. boporuapuabl MeTaJlioB.
OOm1ast xapaKTepUCTHKA U XUMUYECKUE CBONCTBA aTFOMUHUS, MHIMS, TaJUIUS M TAJJIHSL.
[Tomydenue antoMUHMS, €0 OKCUIA U THIPOKCH/IA B IPOMBIIIIEHHOCTH.

Oxcnp, THAPOKCUL U COJIM AIFOMHMHHUSA: UX MOJIYUYEHHE U CBOICTBA.

OO6m1ast xapakTepuUCTHKA M XUMUYECKHE CBOMCTBA yTiepoa.

Oxcunpl yraepona (11, IV): nonydenue B NpOMBIIIUIEHHOCTH U B J1a00OpaTOpuH,
KHCJIOTHO-OCHOBHBIE Y1 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KapOoHmIbI
METAJIJIOB.

OO01as xapakTepUCTUKA U XMMHUYECKHE CBOICTBA KPEMHHUSI.

[TonmyyeHue KpeMHUSs, CUIMKAaTa HATPHSI U CTEKJIA B IPOMBIIIUIEHHOCTH.

KBap1, kpeMHHEBbBIE KUCIOTHI, CHIIMKAThI, FTeKca(TOPOKpEMHHIEBAs! KUCIIOTA: TOJTyUYeHHE
Y CBOMCTBA.

OO6mas xapakTepuCcTUKa U XMMHUYECKHE CBOMCTBA reépMaHHUs, 0JI0BA M CBHUHIIA.

Oxcuapl ¥ THAPOKCUBI 0JIOBA M CBUHIIA: X B3aUMOJIEHCTBUE C KUCIOTAMM U LIEJI0YaMH,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

Cynb¢uabl 010Ba U CBUHIIA: TOTyYEHHUE, KUCIIOTHO-OCHOBHBIE M OKUCIUTEIHHO-
BOCCTaHOBUTENbHbIE cBoMicTBa. OTHOLIeHHE K eHcTBUIO (NH4),S 1 (NH4):S..

OO1m1ast xapaKTepUCTHKa U XUMUYECKHE CBOUCTBA a30Ta.

Oxcupl a30Ta: MOJTYYEHHE, CTPOSHUE MOJIEKYJI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

AMMUaK ¥ TUJPa3UH: NOIYYeHHE, XUMHUECKas CBSI3b M CTPOEHUE MOJIEKYJI, KHCIOTHO—
OCHOBHBIE U OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE CBONCTBA.

Peakunu TepMUUECKOT0 pa3oKeHus Cojiel aMMOHUS: HUTPUTHI, HUTpaTa, Ouxpomara,
cynbdara, XxI0puaa.

I'unpokcunamMuH, a30TUCTOBOJOPO/IHASL KUCIIOTA U €€ COJIU: XMMHUYECKas CBSI3b U
CTPOEHHME MOJIEKYJI, IOJIy4YEHHUE U CBOMCTBA.

B3auMoelicTBHEe METAIIOB € a30THOM KHUCIOTOH.

[{apckas BoJKa 1 €€ OKMCIUTENIBHbBIE CBOMCTBA HAa MIPUMEPE PEAKLIUIL C 30J10TOM,
IUTATUHOM, CyIb(QHUIOM PTYTH.

Peakiuy TepMUYECKOTO pa3iokKeHUs: HUTPATOB Pa3IMUHbIX METAJIIOB.

OO61mas xapakTepuCcTUKa U XMMHUYECKHEe CBOICTBa pocdopa ero noiyuyeHue B
IIPOMBIIIJIEHHOCTH.

Oxcunbl hocdopa: moaydeHre, CTpOSHUE MOJICKYJI U CBOWCTBA.

docdopHoBaTHcTas U pochoprcTast KUCIOTHI: MOJIyUYeHHE, CTPOCHUE MOJIEKYJI,
KHCJIOTHO-OCHOBHBIE Y OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. DOCHUTHI U
runoQocuTHI.
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86. Kucnots! gocdopa (+5) u kauecTBeHHbIe peakiuu Ha HuX. [lomydyenue dpochopHoit
KHCJIOTBI B IPOMBIIIJIEHHOCTH.

87. Ob11as XapakTepUCTHKA U XMMUYECKHE CBOWCTBA MBIILIBSKA, CYPbMbI U BUCMYTA.

88. Cynbduasl MBIIIbSAKA, CYpbMbI U BUCMYyTa: UX OTHOILIEHUE K KUCIOTaM U K pacTBOpPY
cynb(uaa aMMOHHA. THOKUCIIOTHI U UX COJIH.

89. 'asioreHu1bl MBIIIBAKA, CYPbMbI M1 BUCMYTA: UX MOJIYYEHUE U TUJIPOJIN3. THOKHUCIOTHI U
THOCOJIN.

90. [Tomy4yeHune KUCIOPOaAA U MIEPOKCHIA BOAOPO/IA B MPOMBINIJICHHOCTH U B JIA0OPATOPHH.

91. Peakiumn nepokcuia BOAOPOJIA B POJIM OKUCIIUTENS U BOCCTAHOBUTEIIS.

92. OO0u1as xapakTepuCcTUKa U XUMUYECKUE CBOMCTBA Cepbl, CelieHa U TeJTypa.

93. IlonmyuyeHue u cBOMCTBA cepoBOOPOa. PacTBOPUMOCTD U TUAPOIH3 CYIb(UIOB.
OTtHouleHue cynb(PUI0B K KUCIOTaM.

94. Kucnopozacoaepxalinue KUCIOThI CEPBI, CEJIEHA U TeJUTypa: MOIy4eHHEe, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

95. BzanmonelicTBIE METAIIJIIOB C CEPHOM KUCIIOTOM.

96. IloyyeHune cepHON KUCIOTHI M CEPOBOIOPOA B TPOMBIIUICHHOCTH.

97. BzaumoeiicTBE HEMETAINIOB ¢ KOHLIEHTPUPOBAHHBIMU CEPHOM M a30THOM KUCIOTaMHU.

98. IlomydyeHue BOIOPO/Ia B MPOMBIIIJIEHHOCTH.

99. O6mas xapakTepuCTUKa 1 XUMUYECKHE CBOMCTBA TajlOr€HOB.

100. [Tomyuenue xopa, 6poMa u xJopaTa Kajaus B TPOMBIITUICHHOCTH.

101. BonopoHele coelMHEHNS TaJOTeHOB: MOIYyYeHUE U CBOICTBA.

102. Accormmanus Mosekyn GpropoBogoposa. Judropua kamusi.

103. OxucnutensHOE JeHCTBHE XJI0pa U Opoma B IIETOYHON Cpee.

104. Okcuapl XJ10pa ¥ M0/1a: MOJIy4YE€HHUE U CBOMCTBA.

105. ComnocraBieHne KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB KHCIOPOICOAEPKAIINX KUCIOT rajOreHoB.

106. IlosydeHue u ruApoIn3 rajloreHaHruIpuioB.

107. @TOpUIBI KCEHOHA: MOJYYEHHUE, CTPOCHHUE MOJIEKYJ M XUMHYECKHE CBOMCTBA.

108. OOm1ast xapakTepuCTHKa U XUMUYECKHE CBOMCTBA MEIH, cepedpa, 30J10Ta.

109. OO61mas xapakTepuCcTUKa U XUMHUYECKHE CBOMCTBA 3JIEMEHTOB MOATPYIIIbI IUHKA.

110. Conu nuHKa, KagMHs U pTYTH, UX TUAPOIU3. AMHIHBIE COEIUHEHUS PTYTH.
Coenunanus Hg,(Il) momyuenue u cBoicCTBA.

I11. OOm1ast xapaKTepuCTHKa U XUMUYECKHUE CBOWCTBA XpoMa, MOJIHO/IeHa U
BoJIb(ppama.

112. Coenunenus xpoma (II u III): momyuenue u cBoicTaa.

113. Peakmuu xpomara (Iuxpomara) Kajiusi ¢ BOCCTAHOBUTEIISIMU B KUCJIOH,
HEUTPaAJIbHOU U LIEJIOYHOU cpenax.

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

115. OO61mas xapakTepuCcTUKAa U XMMHUYECKHE CBOMCTBA MapraHiia, TEXHEUs U pEeHusl.

116. Coennnenus mapranua (II): mosnydenue u cBoiictsa. J[Mokcu Maprasua,
MaHTaHaThl U IEpMaHraHaThl. MapraHiioBas KMCJI0Ta U €€ aHTHAPUIL.

117. Peaxnuu nepmaHranara Kauusi C BOCCTAHOBUTEIISIMUA B KUCJIOW, HEUTPAJILHOU U
LIEJIOYHOM cpeax.

118. OOm1ast xapaKTepuCTHKa U XMMUYECKHUE CBOMCTBA JKee3a, KoOanbTa U HUKEIS.

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

120. [Tonyuenue xene3a, HUKEA, XpOMa U MapraHia B MPOMBIIIIIEHHOCTH.

121. [Tupomerammypruyeckue criocoObl MOTYUYEHUsI METAIUIOB (CBUHEIl, ME/b, IIMHK) U3
CYIbGUAHBIX PY/I.

122. OxucnurenbHOE AEMCTBYE HUTpATa Kalus U XJ10paTa Kajlus IpyU HarpeBaHUU
(crmaBieHUH).
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123.

O6paSOBaHI/Ie AMMHAKaTOB U THAPOKCOKOMIIJICKCOB MCTAJIJIOB U UX Pa3pyHICHUC
KHCJIOTaMU U IIPpHU Harp€BaHWH.

124. Peakiun TepMUYECKOTo pasiokeHus: HeKOTOpBIX KUCIBIX coneit (NaHCO;,

125.

NaH2PO4, NazHPO4, NaHSO4)
I'uaponus coseii (0 KaTHOHY, 0 AHUOHY, OJTHOBPEMEHHBIH TUIPOIH3 IBYX
cosent).

TexkcTbl NPo0JIEeMHO-AHATUTHYECKUX U (MJIH) PAKTHYECKUX y4eOHO-NPOo(decCHOHAIBHBIX

3aaa4
1.

2.

6

Hcxons u3 conmu MOTy4YUTh THAPOKCH]T ITMHKA U JToKa3aTh ero amgorepHocTh. [Iponenars
peakuuu. Hanucate ypaBHEHUS peaklMii B MOJIEKYJISIPHOM M HIOHHOM BH/IE.

Hcxons w3 conu MONYy4YUTh THUAPOKCUA Xpoma (+3) W JoKa3ath ero amQOTEepHOCTb.
[Tponenats peakuuu. Hamucats ypaBHeHHs peakiiuii B MOJIEKYJIIPHOM U HOHHOM BUJIE
Onpenenuts peakuuio cpelbl pacTBopa KapOOHaTa HATpPUS C MOMOIIBIO HMHIMKATOPA.
CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHUS peaKIil ruaponnsa no | ctynenu, nath
OIpeeIEHUE THAPOIIN3A.

OnpenenuTh peakiuio cpeibl pacTBOpa XJIOPHAA ATIOMHHHS C IMOMOIIBIO WHAMKATOpA.
CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPAaBHEHUS PEAKIMM r'uApon3a 1o | ctynenu, nateb
ONpeIeTIeHUE THIPOIIN3A.

[Iponenate peakiuio, MOATBEPKAAOUIYIO OKUCIUTENBbHYI0 crnocooHocTh KMnOs B
kuciaoi cpene. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM peakuu.
PacctaBuTh KO3(PPUIMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. PaccuuTtaTh MOJSAPHYIO
MaccCy SKBHBAJIEHTa OKHCIUTEIS.

Ocy1ecTBUTh NPEBpaILECHU:

(NH4)2CI‘207 -ICI'z?3 &2(804)3 -bCI'(OH)3ﬁCI'C13
Y

NaCrO, Nas;[Cr(OH)s]
Hamucath MosekynsipHble ypaBHEHUS peakiuii. PaccMOTpeTh B HOHHOM BHJIE WIIH KaK
OKHCJIMTEIFHO-BOCCTAHOBHUTEIBHBIN MTPOIIeCC.

7.

10.

11.

12.

13.

14.

15.

16.

[Iponenars KauyecTBEHHbIE peakiuu Ha kKatuonbl Fe®', Fe’'. Hanmcarth ypaBHeHHs
peaxkuuii B MOJIEKYJIIpHOW U MOHHOH Qopme. Ha3BaTh peakTHBBI.

[Iponenars kauecTBeHHbIE peakiuu Ha Gocdar-uon PO * Hanucats ypaBHEHHs peaKiuii
B MOJIEKYJISIpHOM U nOHHOM opMme. Ha3zBaTh peakTUBBI.

[Tponenats KauecTBEHHbIE peaKIMM HAa KaTHOH cepeOpa. HamucaTh ypaBHEHUs peakiyii B
MOJIEKYJISIpPHOM U nOHHOM opMme. Ha3zBaTh peakTHBBI.

IIponenaTe KaueCTBEHHBIE PEAKLMU HA XpOMAT U IUXpOMaT-uoHbl. HanucaTts ypaBHeHUs
peaxkiuii B MOJIEKYJIIpHOW U MOHHOI Gopme. Ha3BaTh peakTUBBI.

[Iponenate peakiuio, MOATBEPXKIAIOIIYI0 OKHCIUTEIbHYIO crocobHocts K,Cr,O; B
kuciaoi cpene. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakuu.
PacctaBuTh KO3 PULIMEHTHI METOAOM 3JIEKTPOHHOro OanaHca. PaccuumTtaTh MOJSPHYIO
MaccCy SKBUBAJIECHTA OKHCIINATES.

Beryncnuth MOJISAPHYIO KOHLICHTPALMIO KBUBAJIIEHTA CEPHOU KHUCIIOTBI B PACTBOPE, TUTP
kotoporo pasex 0,0065 r/mi. [laTe onpeneneHue MOISIPHONW KOHIICHTPAIIUN SKBHUBAJICHTA
BELLECTBA.

Kakas macca H3P0, comepxutcs B pactBope obbemom 200 w1, eciau MoJsipHas
KOHILIEHTpanusi ee B pactBope paBHa 0,2 monp/n? [late ompeneneHue MOJISIpHON
KOHLICHTpaluy BELIECTBA

[Ipoxenath KayecTBeHHbIe peakiuu Ha katioH NH,'. HamucaTh ypaBHeHHs peakiuii B
MOJIEKYJISIpHOM U nOHHOM (opMme. Ha3BaTh peakTHBBI.

JIOKaXuTe ONBITHBIM IIyTEM, YTO B COCTAB XJIOPOBOJOPOIHOW KHUCIOTHI BXOZSAT HUOHBI
BOJZIOpO/Ia M XJiopa. HamucaTe ypaBHEHUs peakiil B MOJEKYJSIPHOU M MOHHOU (opme.
HazBatb peakTHBBI.

IIponenaTp KauyeCTBEHHBIE PEAKLIMU HA KaTHOH Kanbplusa. Hammcate ypaBHeHUs peakuui
B MOJIEKYJISIpHOU U MOHHOM popme. Ha3BaTh peakTuBbI
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17 C MMOMOIIBI0 YPAaBHCHUA PCAKIIUU OCYIICCTBUTEC CICAYIOMIUC TPCBPAILICHUA:
Zn0 —» ZnS0,

/

Zn MNa»Zn0-

ZnCly; — Zn{OH): /
T Zn(NOs),
Hanucate MonekynsipHble ypaBHEHHsI peakiuil. PaccMoTperb B HOHHOM BHJE WM Kak
OKHCJINTEIBHO-BOCCTAHOBUTEIBHBII IpoLecC.
18. IIposenaTe KauyeCTBEHHbIE PEaKIMKA HA KaTHOH Kanus. HamumcaTe ypaBHEHUs peakuuil B
MOJICKYJISIPHOM 1 MOHHOH opme. Ha3zBaTh peakTHBbI
19. IIpoenaTh XMMHMYECKYH) PEAKLIHIO, COOTBETCTBYIOIIYK) COKPAIlEHHOMY HWOHHOMY
ypaBHenuto: Ba*+S0,> =BaSO, Hanucars ypaBHeHUs peakiuii B MOJIEKYJSPHOH |
noHHOM Gopme. HazBaTh peakTHUBBI
20. IlponenaTh XUMHUYECKYIO pPEAKLUIO, COOTBETCTBYIOLIYIO COKPAIlEHHOMY HWOHHOMY
ypasreruio: 2H+CO;* =H,0+CO,. Hanucars ypaBHEHHs peakluii B MOJEKYJIAPHON M
MOHHOU Popme. Ha3BaTh peakTHBEI
21. Ucxonst u3 coimu MOJMYYUTh THAPOKCHJ ATIOMUHHMS U JOKa3aTb €ro amM(pOTEepHOCTb.
ITponenate peakuuu. Hanmucats ypaBHEHMsI peakuii B MOJIEKYJIIPHOM U HOHHOM BUJIE.
3.2.3. MeToaguyeckre MaTepHaJbl, ONpeAe/sIOIIMe MPOoUeAYPbl OLEHUMBAHUS 3HAHHIA,
YMEHH, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTeCTalluu
IIpoueaypa oueHMBaHUsA 3HAHUI (TecT)

[TpenyaraemMoe KOJIMYECTBO 33 JaHUI 20

ITocenoBaTenbHOCTD BRIOOPKH Omnpenernena 1o pasuenam

Kpureprn oneHkn - IPaBHJIBHBII OTBET Ha BOIPOC

«5» ecim npaBuIbHO BbINOJIHEHO 90-100% TecToBBIX 3aaHUl

«4» ecin MPaBMWIIbHO BBINOJHEHO 70-89% TecTOBBIX 3a1aHUl

«3» ecmn MIPaBMJILHO BBINOJIHEHO 50-69% TecTOBBIX 3a1aHU
Ilpouenypa oneHuBaHusi 3HAHUM (YCTHBIN 0TBET)

IIpenen AIUTENBHOCTH 10 MuHYT

IIpennaraemMoe KOJIMYECTBO 3aJaHUI 2 Bompoca

[MocnenoBarensHOCTh BBIOOPKHU BompocoB u3 | CryvaiiHas
KaKIOro paszeia
Kpurepuu oneHku - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NI0XKCHHE MaTeprana 6e3 (pakTUIeCKUX OMUO0K

- JIOTMKA W3JI0KEHUS

- HCIOJIH30BAHUE COOTBETCTBYIOIICH TEPMUHOIOTHH

- CTHJIb PEYHU H KyJbTypa peun

- MOI00P MPUMEPOB MX HAYYHOMU JINTEPATYPhl M IPAKTUKU

«5» eclm ’I‘pC6OBaHI/IH K OTBCTY BbIIIOJIHCHBI B ITIOJIHOM o0BeMe

«4» ecmm B IICJIOM BBbIIIOJTHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAKO €CTb
HEOOIBIINE HETOYHOCTH B H3JI0KEHUHU HCKOTOPLIX BOITPOCOB

«3» ecnu Tpe6OBaHI/IH BBITTOJTHEHBI YaCTUYHO — HC BBIACPIKAH O61>6M, €CTh

¢dakTueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHS,
HEJJOCTaTOYHO MCIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa ouneHnBaHMs YMEeHHIi M HABBIKOB (pellleHHe NMPOOJEMHO-AHAJIUTHYECKHX H
NPaKTHYECKUX Y4eOHO-NIPOo(ecCHOHAIBHBIX 3a/1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
IMocnenoBaTenbHOCTH BEIOOPKU Crnyuaiinas
Kpurepun onenku: - BBIJICJICHUE U TIOHUMaHUe MPOOIeMbl

- yMeHHe 0000111aTh, CONOCTABIATH PA3IMUHbIE TOYKH 3PESHUSI

- IOJTHOTA MCTIOJIb30BAHUS HCTOYHUKOB

- HAJIMYKE aBTOPCKOM MO3ULIUU

- COOTBETCTBHE OTBETA IIOCTABICHHOMY BOIIPOCY

- HWCIOJB30BaHUE COLMAIBHOTO ONbITa, MarepuanoB CMIU,
CTaTHCTHYECKUX JTaHHBIX

- JIOTUYHOCTb U3JIOKEHUS

- YMEHHE c/ieflaTh KBATH(UITMPOBAHHBIC BHIBOJBI U 0000IIEHHUS C
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TOYKH 3PEHHS PEIICHUs MPO(HEeCCHOHATBHBIX 3a1a4
- YMEHHE IIPUBECTHU IIPUMEDP

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BJIQJICHHE COOTBETCTBYIOIIEH TEPMHUHOJIOTHEH

«5» eclm TpeGOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecu B IICJIOM BbIIIOJIHCHBI TpeGOBaHI/IH K OTBE€TY, OJHAKO €CTb

HeOOJbIIINEe HETOYHOCTH B M3JIOKEHHH HEKOTOPBIX BOIPOCOB.
3arpynusiercs B (OPMYJMpOBaHMHM  KBaIU(HUINPOBAHHBIX
BBIBOJIOB M 0000IIIEHMIT

«3» ecimm TpeOOBaHMUS BBIITOIHEHBI YACTHYHO — MBITAETCS 000CHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO cnabo apryMEHTUPyeT HaydHble
TIOJIOKEHHS, TPAKTUYECKH HE CIIOCOOCH  CaMOCTOSITEIFHO
chopMyIHpOBaTh BHIBOIBI M 0000IIEHMS, HE BHIUT CBS3b C
podecCHOHANBEHOM JIESITEIbHOCTBIO

4. YyeOHO-METOIMYECKOe M MAaTepHATbHO-TEXHUYecKoe ofecneyeHue TUCHMIIUHBI
(Monxy.Jis)
4.1. DJIeKTPOHHBIE y4eOHbIe U3IaHUS

1.

OO0m1as u HeopraHuveckas XuMus : yueOHuk aiisa By30B / O. T. OranecsH, B. A. [Tomnkos,

JI. . LlepbakoBa, A.K.bpens; mom pemakuueir 3. T.Oranecsna. — Mocksa :
WznarensctBo [Opaiit, 2023. — 447 ¢. — (Boicmiee oOpaszopanue). — ISBN 978-5-
9916-6994-8. — Texkct : 3nekTpoHHBIN // OOpazoBarenbHas miaTdopma FOpaiit [caiit].

— URL: https://urait.ru/bcode/510944.

Huxutnna, H. I. O6mas u neopranmueckas xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI : YYeOHHK W TIpakTUkyM 1ijist By30B / H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-¢
u31., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 211 ¢. — (Bricmee
obpazoBanue). —  ISBN 978-5-534-04785-1. — Teker : DJCKTpOHHBIA  //
Ob6pazoBarenpHas matgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514851.
Huxutuna, H. I'. O6m1ast u Heopranuveckas xumus B 2 4. Yacts 2. XuMHS 3JIEMEHTOB :
yueOHUK u mpakTukyM Uit By3oB / H.I'. Hukurtuna, B. U. I'pebenpkoBa. — 2-¢ u3n.,
nepepad. u nmon. — Mocksa : M3marensctBo IOpaiit, 2023. — 322 ¢c. — (Bricuiee
obpazoBanme). —  ISBN 978-5-534-04787-5. —  Tekct : DNEKTpOHHBIA  //
O6pa3zoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514852.
CyBopoB, A. B. O06mas u Heopranuueckas Xxumusi B 2 T. Tom 1 : ydeOHUK IS BY30B /
A. B. CyBopos, A. b. Huxkonbsckuii. — 6-e u3z., uctp. u nomn. — Mocksa : M31aTtenbcTBo
KOpaiit, 2023. — 343 ¢. — (Bsicmee obOpaszoBanue). — ISBN 978-5-534-09094-9. —
Texcr : snextponsslii // OOpaszoBarenbHas mmiatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/512754.

Huxkonbckuii, A. b. OOmas u Heopranuueckas XuMmuss B 2 T. Tom 2 : y4eOHHMK Is
By30B / A.b. Hukonbsckuii, A.B.CyBopoB. — 6-¢ u3n., ucnp. u 1om. — MockBa :
MznarensctBo FOpaiit, 2023. — 378 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-
09096-3. — Tekcr : snekTpoHHBIN // OOpazoBarenbHas miardgopma KOpaiT [caiit]. —
URL: https://urait.ru/bcode/512755.

4.2. DjieKTpOHHBIE 00pa3oBaTe/bHbIE PecypcChl

1.

2.

DekTpoHHas Oubmmoteunas cucrema «OBC IOPAUMT» Biblio-online.ru (3BC
«IOpaitt») [Dnextponnsiii pecypc]. — URL: https://urait.ru/.

OnektponHo-Oubmoreunas cucrema ZNANIUM [Dnekrponssiii pecypc]. — URL:
https://znanium.com/.

OnekTpoHHass OuOnmoreyHass cucreMa «KoHCynbTaHT cCTyneHTa» [DIEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas »snextponHass OuOnmoreka [Onektponnbsii pecypc]. — URL:
http://elibrary.ru/.

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

http://cyberleninka.ru/.
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6. Uundopmannonnas cucrema «EanHoe OKHO AocTyma K 0Opa3oBaTeIbHBIM pPecypcam»
[DnexTponnsiii pecypc]. — URL: http://window.edu.ru/.
7. @enepanbHbIl LEHTp HHYOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHbIe NPO(ecCHOHAIBHBIC 0a3bl JAHHBIX M MH(OPMAIMOHHBIC CNIPABOYHbIE
CHCTEMBI

OOyuaromMess  obecrieueH J0CTyn (yAaJd€HHBIH JOCTYN) K HHD)KE CIETYIOLUUM
COBPEMEHHBIM TpodecCHOHAIBHBIM 0a3aM JTaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapm u »SHUMKIONEAMM Ha Akagemuke [OnextpoHHsli pecype]. — URL:
http://dic.academic.ru.

2. Cuctrema uHpopmanmoHHO-IpaBoBOro obecrieueHus «lapanT» [DIeKTpOHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMmieKT JIMIEH3HMOHHOI0 M CBOOOJAHO PaCHpPOCTPAHAEMOr0 IPOrPpaMMHOIO
o0ecrnevyeHusi, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/ACTBA
1. JluueHsuoHHOe mporpaMMHOE oOecreyeHue: oOnepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomgHO pacmpocTpaHsieMOe TpOorpaMMHOE oOOecrieueHne: CBOOOIHBIC TMAKEThI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHOe obecriedeHHEe OTEYECTBEHHOTO IPOU3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «l'apanT» (OneKTpOHHBIM Nepuoanueckuid cnpaBoyHuK «Cucrema 'APAHTY),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamoredHas cucrtema «OBC
FIOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1eKTPOHHO-OHGIHOTe Has CHCTEMa
ZNANIUM, snextponnast budnmoreunas cucreMa « KOHCynbTaHT CTyZieHTa.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yUeHHUs

Jns peanmzanmuyl  TUCHUTUIMHBI (MOMIYJSI) HCIONB3YIOTCS y4YeOHBIC ayIUTOPUHU LIS
NpOBEICHUS Y4YeOHBIX 3aHATUH, KOTOpPbIE OCHAIICHbI O0OPYIOBaHUEM U TEXHHYECKUMHU
cpeacTBaMu OOy4YCHHs, U TIOMEIICHUS ISl CaMOCTOSITEIbHOW pabOThl 00yJaromuxcsi, KOTOphIe
OCHAILIEHbl KOMIBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOUYEHUS K ceTH «VIHTepHeT» u
oOecrieueHbl JIOCTYNIOM B DJEKTPOHHYIO WH(OpPMAIMOHHO-00pa3oBaTenbHyo cpeny PXTY
uM. /.. MenpaeneeBa. JlonyckaeTcsi 3aMeHa 000pyA0BaHUsI €r0 BUPTYaJbHBIMU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX AyAUTOPHI IS OCHAaLICHHOCTh Y4eOHBIX AyANTOPHI [UISl IPOBECHUS
NpoBeAeHUs YUeOHbIX 3aHATUHH 1 Y4eOHBbIX 3aHATUI ¥ MOMeLIeHUH JJIsl CAMOCTOSITeIbHOM
NMOMeLIeHMI JJIsl CAMOCTOSITeJILHOM padoThI 000pY10BAHHEM M TeXHHMYECKHMMH CPeICTBAMMU
padoThI* o0y4eHust
VY4yeOHbIE  ayquTOpMM Ul TPOBEACHHA | YueOHas ayAWTOpHs YKOMIUIEKTOBaHA CHELHAIM3MPOBaHHON
yuEOHBIX 3aHITHH MeOelplo, OTBEYAIOUIEH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHUAM, O0OPYNOBAHHEM M TEXHHYECKUMH CPEIICTBAMH
00y4eHus (MOOWIIBHOE MYJBTUMEIHHHOES 000PYIOBAHME).
[Tomemnienune 11t caMOCTOSITENEHON paboThI IlomemieHne  OCHAIIEHO  KOMIIBIOTEpPHONM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOAKIIOUEHHs K cetd «MHTepHer» U
obecrieyeHHeM JIOCTyINa B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazoBatenbHyto cpeny PXTY um. J[.M. MengeneeBa u K
3bC.

* HoMmep KOHKPETHOW ayJUTOPHUH yKa3aH B IpHKa3e 00 ayIUTOPHOM (OHAE, PaCHMCAHWU YIEOHBIX 3aHATHI H
pacnucaHuy IPOMEXYTOYHON aTTeCTalnH.
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