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1. EJIX OCBOEHUA JTUCHUIIJIMHBI

Lensamu oceoenus Oucyuniunsvl « Xumusy:
dbopMUpOBaHHUE CUCTEMBI 3HAHHA OO0 OCHOBHBIX TOHATHUSX W 3aKOHAX XUMHUHU, O CBOHCTBax
XUMHYECKHX AJIEMEHTOB U MX COCAMHEHUI, OCBOCHUE XMMUYECKUX PACYCTOB MO CTEXHOMETPHH,
XUMUYECKOM KHHETUKE, XMMHMYECKOM TEPMOJMHAMMKE, pacTBOpaM, 3JIEKTPOXUMUUYECKUM
cucreMaM B 00beMe, HeOOXOJMMOM JIJIsl PEIICHUs] TPOM3BOJCTBEHHBIX M HCCIIEIOBATEIBCKHX
pabor.

IIpu smom 3a0auamu OUCYUNTUHbBL AGTAIOMCA:

® U3yYEHHUE CTPOCHUS HEOPIaHUYECKUX BEIIECTB U 3aBUCUMOCTb UX CBOMCTB OT IIPUPOIBI
BEILECTBA,

¢ u3ydeHne (PakTOPOB, ONMPENEIAIONNX CAMOIIPON3BOJIEHOE IPOTEKAHNE PA3TTHIHBIX
XUMHYECKHUX IIPOLIECCOB;

® Y3y4yeHHe OCHOB COBPEMEHHON XUMUH — 0a3bl 1151 yCBOEHUS MOCIEAYIOMINX
0011e0MOIOrMUECKUX U CIIEHUANbHBIX JUCIUILINH, a TaKKe 0a3bl AJ11 NOHUMAaHUS XUMHUKO-
OMOJIOTNYECKHX aCIIEKTOB, SIBJICHUI U MTPOLECCOB PA3IMUHBIX OTpaciieil HApOJHOTrO
XO3SMCTBA;

® OPUEHTUPOBKHU B CBOMCTBAX XMMHYECKUX COCIUHEHNUN, IPUMEHSIEMBIX B CEJIbCKOM XO35IICTBE
U B TEXHHUKE, a TaK K€ CO3/IaHus MPE/ICTaBICHUH 0 cr1oco0ax MoJyuyeHHs TAKUX BEILIECTB;

e BpI0Opa XMMHUYECKOTO CrIoco0a aHajIMu3a 3a/laHHbIX BEIIECTB B 00bEKTAaX OKPYXKAIOLIEH cpe/ibl;

® 03HAKOMUTH 00YHYAIOLINXCS C METOAMKON BbIOOpA U aHAJIM3a BELECTB, IPUMEHIEMbIX B
TEXHOJIOTMYECKUX MPOLECCaX;

® [IPUBUTH HABBIKM PACUETOB C UCIIOJIB30BAHUEM OCHOBHBIX ITOHATUH U 3aKOHOB CTEXUOMETPHH,
3aKOHA JACUCTBYIOIMX MAacCC, IOHATUI BOJOPOAHBIN U IMAPOKCHIBHBIN [10Ka3aTeIN U
pacyeToB, HEOOXOAUMBIX ISl IPUTOTOBIIEHUS! PACTBOPOB 33JaHHOTO COCTAaBa;

® Hay4uTh OOYYaAIOLIUXCSI ONPEENIATh HAIIPABJICHUS U ONITUMAJIbHbBIE YCIOBUSI TPOTEKAHUS
XUMHYECKHX ITPOLIECCOB;

e 00y4MTh METOJIaM IKCIEPUMEHTA B XMMHH, BEIPa0OTAaTh YMEHHUS [10JIb30BAThCS MTPOCTEHIIINM
71a00paTOPHBIM 000PYyI0BaHUEM, XUMHUECKON MOCY 10 U U3MEPUTENLHBIMU PUOOPaAMU;

e (hopMHUpoBaHUE Yy 00yUarOIINXCS HABBIKOB U3yUEHHsI HAyYHON XUMHUUECKOH JIUTEpaTyphl U
IIOJIB30BaHUsl COBPEMEHHON XUMHYECKOW TEPMUHOJIOTHEN.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBbBI

2.1. TuciunnuHa « XMMHUsD» OTHOCUTCS K 4acTH, GOpMUpPYyeMOl y4acTHUKaAMH
oOpa3oBaTenbHbIX OTHOIIEHNUH broka 1. JlucuuminHbel (MOAYIM), UMEET TECHYIO CBSI3b C
JPYTMMH JUCLUIUIMHAMM.

2.2. B Ta0mune TpHWBENSHBI MPENNISCTBYIOIINE W TOCIEAYIONME IUCIUTUIAHBI,
HarpaBJIeHHble Ha (OPMHPOBAHME KOMIIETCHLUH TUCHMIUIMHBI B COOTBETCTBHM C MaTpULEH
komnerennui OI1.

IIpenmecrByomue 1 nocjaeayouue THCIHHIINHBI,
HANPaBJEeHHbIE HA (POPMHPOBAHUE KOMIIETCHIM I

No
/ [peaiecTByOIIME AUCIUATUTAHBI [Mocnenyromue TUCIUILTHHBI
/i
1. 3HaHus, TIOTYYCHHBIE Ha TIPEIBITYIIEM YPOBHE | HHXXCHEPHAs Ie€0JI0THs
06paBOBaHI/I$I 6C3OHaCHOCTB KU3BHCACATCIBHOCTHU




CTPOUTCIIbHBIC MAaTCPUAJIbI ‘

[Inanupyembie

3. INTAHUPYEMBIE PE3YJIbTATBI ObYYEHUA

PE3yNbTaThI

OCBOCHU

oOpasoBarenbHOM mporpammer  (OIT) —

KOMIICTCHIIN U O6y‘IaIOIJ_[I/IXCH OIMpCACIIAOTCA TpC6OBaHI/I5IMI/I CTaHIapTa II0 HAIIpaBJICHUIO

MOJTOTOBKHU (CHEMAIbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuliel komneTreHuuii OI1

IIpeJCTaBICHNE
nH(popmMaluy B
npodeccnoHanbHOM
JeSITeTbHOCTH C
UCTOJIb30BaHUEM
MH(OPMALIMOHHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Ne Homep/ HaumeHnoBanue B pe3yabTate u3y4yeHus TUCHMILIMHBI
/i HHJIEKC KOMIIeTeHIIUH o0yyarouecsi 10JKHbI:
KOMIIeTeHIM U (nJIn ee 4acTH)
1 2 3 4
Crnoco0eH pemarb OIIK-1-1Ananu3upyer 3a/1a4u
1. OIIK-1 3a/1a4u npo(hecCHOHANBbHOM ACSITENbHOCTH BBIIEISSA
npoeccHOHaTBbHON ee 0a30BbBIE COCTABIISIONINE;
nesitenbHocTH Ha ocHOBe | OINK-1-20cymiecTBiser nmouck uHbpopManuu
WCTIOJIH30BAHUS JUIE  PEUICHHsT TIOCTaBJICHHOW 3ajadyd Ha
TEOPETUYECKUX U OCHOBE HCIIOJIb30BAHUSI TEOPETUYECKUX U
MPAKTUYECKUX OCHOB NPaKTUYECKHUX OCHOB  E€CTECTBEHHBIX U
€CTECTBEHHBIX U TEXHUUYECKUX HayK, a TaKxkKe
TEXHUYECKUX HayK, a MaTeMaTHYECKOTo anmnapara;
takoke marematuyeckoro | OIIK-1-3 PaccmatpuBaer u mpeniaraer
amrmapara BO3MOYKHBIE BapHUaHTHI pereHus
MOCTAaBICHHOW  3a/a4yd, OIEHMBas  HX
JIOCTOMHCTBA U HEJIOCTATKH.
CrnocoGeH BecTH OIIK-2.1. Cobupaer u cucTeMaTHU3UPYET
2. OIIK-2 00paboTKy, aHAIN3 U Hay4YHO-TEXHUYECKYIO uH(popManun 0

paccMaTpuBaeMoM  00BEeKTe, B T.4. C
HCTIOJIb30BAHHEM UH()OPMAITMOHHBIX
TEXHOJIOTHIA;

OIlK-2.2. Hcnonsiyer cpencTBa

NPUKJIAJHOTO TPOrPpaMMHOrO OOecTedeHus
U1 OOOCHOBaHMSI PpE3yJIbTaTOB PELICHUS
3aa4u Npo(ecCuOHANbHOMN NesATeTbHOCTH;

OIIK-2.3. MU cmompzyer WHPOPMALUOHHO-
KOMMYHHUKAIIUOHHBIE ~ TEXHOJIOTMH  JUIf
odopmIteHUs JIOKyMEHTAITU! "

npeacTaBieHus uHpopmanuu B 00IACTH
poheCCHOHAITBHON e TETHHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCTIIUITJIMHBI

4.1. OFBEM JUCIHMIIJIMHBI 1 BUJIbl YYEFHOM PABOThHI
Ounas popma o0OyueHust

Bun yueoHoii padoTsI Bcero yacoB | Cemectp |1
1 2 3
AyauTopHble 3aHATHS (BCEro) 50 50

B ToMm uucie:

Jlexumnm (JI) 16 16

[Ipaktuueckue 3ausarus (I113), Cemunapsi (C)
B Tom uucne, mpakTHueckas oAroToBKa

JlabopaTtopusbie padoTs (JIP) 34 34
B ToM umcIie, npakTuieckas o roToBKa

CamocrosiTesibHasi pa6ora ooyuarwmmuxcsa (CPO) (Bcero) 56 56
B ToMm uncne:
KOHTAKTHAasl BHeayJAUTOpPHAasi padoTa 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JeKIUIMHU, KHUKHBIMU U 3JICKTPOHHBIMH 16 16
HCTOYHUKAMHU
IIOJITOTOBKA K JJAOOPATOPHBIM 3aHSATUSM 10 10
JTIOKJIa T 10 10
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 10
MTOATOTOBKA K IMPOMEKYTOYHOM aTTeCTallu 10 10
IIpomexyTouHAs aTTECTANMSA 3ader (3) 3 3
[Tpuem 3adera, yac 0,3 0,3
HUTOI'O:
O0wmas Tpy/10eMKOCTh 4acoB 108 108

329€THBIX eIUHUIL 3 3




OuHo-3204Has popma o0OyueHust

Buj yuedHoii pa6oTsl Bcero yacos | Cemectp 111
1 2 3
AyAUTOpHBIE 3aHATHUS (BCEro) 32 32
B ToMm unce:
Jlexuuu (JI) 16 16
[Tpaxtrueckue 3ansarus (I113), Cemunaps (C)
B Tom uucne, mpakTHdecKas oAroTOBKa - -
JlaGopaTtopHsbie padoTsr (JIP) 16 16
B Tom uucne, mpakTudeckas MoAroTOBKa
CamocrosiTesibHas padora odyuarwuuxcs (CPO) (Bcero) 74 74
B ToMm unce:
KOHTAKTHAasl BHeayJAUTOpHAasi padoTa 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JICKIUSIMH, KHHKHBIMHU U 3JICKTPOHHBIMHU 24 24
HMCTOYHUKAMHU
MTOATOTOBKA K JIJAOOPATOPHBIM 3aHATHSIM 20 20
JTIOKJIa T 10 10
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 10
MTOATOTOBKA K MPOMEKYTOYHOM aTTeCTaIlU 10 10
IIpomexyTouHast aTTeCTANUSA 3ader (3) 3 3
[Tpuem 3auera, yac 0,3 0,3
HUTOroO:
OO0mas Tpy10eMKOCTh 4acoB 108 108
324Y€THBIX eIUHUIL 3 3




3aounas popMma 00ydeHUs

. Bcero
Buj y4eoHoii pa6oThI 4ACOB Cemectp 11
1 2 3
AyauTopHble 3aHATHS (BCero) 6 6
B ToM uucne:
Jlexmmm (JI) 2 2
[Ipaktuueckue 3ausartus (I113), Cemunaps (C)
B Tom uncne, npakTHueckas MoAroToBKa ) )
Jlaboparopusie paboTs (JIP) 4 4
B Tom uucne, npakTHueckas MoAroToBKa
CamocrosiTesibHas padora odyuarouierocs (CPO) (Bcero) 97 97
B Tom umncrne:
KOHTAaKTHasi BHeay IMTOpHas paboTta 1 1
Hpyrue Buaesl CPO:
paboTa ¢ TeKIUAMU, KHUKHBIMU U 3JIEKTPOHHBIMH 24 24
HMCTOYHUKAMU
MOJrOTOBKA K J1a0OPaTOPHBIM 3aHATHSIM 20 20
MTOATOTOBKA M BBITIOJIHEHHE KOHTPOJIBHBIX pabOT 20 20
MTOJATOTOBKA K MPOMEXYTOYHOM aTTeCTAIlK 20 20
IPOCMOTP BUACOTIEKIUI 13 13
3auet (3) 3 3
IIpoMeskyTOUHasI aTTeCTALUSA [Tpuem 3auera, yac 0,3 0,3
CPO,uac 3,7 3,7
HUTOTIO: 4acoB 108 108
Obmas Tpynoemkocts 3a4eTHBIX eAUHHUIL 3 3




4.2. COAEPKAHUE JUCIUIIJINHbI
4.2.1. Pa3neJbl AMCUMIIMHBI, BUIbI Y4eOHOH NeATeJbHOCTH U (pOPMBI KOHTPOJISI

Ounast popma oOyueHUS

Buapl yueOHol 1esiTe1bHOCTH,
BKJIIOYAs1 CAMOCTOATEIBHYIO
e HaumenoBanne padoTy o0y4arouuxcs (B ®opMBI TEKyLIET0
Ne N pasnena yacax) KOHTPOJISA
ceMecTpa
n/n AMCHMILTHHBI ycneBaeMocTH
J | JIP | I3 | CPO | Beero
1 2 3 4 5 6 7 8 9
1. 11 CrpoeHue BemecTBa Bxopmsmmii TECTOBBIM
koHTposb Ne 1 (1,2,3,4)
2 4 6 12 | Onpoc mo Teme
Keiic-3aganus
3amuTa ja0. pabot
2. 1 KomruiekcHbie 3amura nab. pabot
COCTMHEHUS 2 4 4 10 | Onpoc o Teme
Keiic-3aganus
3. 1 OHepreTuka Pemenue 3anau u
XUMHYECKUX 2 4 2 8 yIpaKHEHHI
MPOIECCOB Onpoc 1o Teme
4. 1 Kunernka TecToBbIii KOHTpOIE Ne2
XUMHUYECKOH peakuu (1)
2 6 4 12 | Onpoc o Teme
Keiic-3aganus
3amuTa ja0. pabot
5. 1 PacTtBopsI TecroBbrit KoHTpOIb No3
(1,2,3)
2 6 8 16 | Ompoc no Teme
Keiic-3amanns
3amuTa 1ab. pabot
6. 1 OKHCANTENBHO- TecroBblil kKoHTpOIL Ned
BOCCTAHOBUTEINIBHbBIC 1)
peaxiuu 2 4 6 12 | Onpoc no Teme
Kelic-3amanus
3amuTa 1ab. pabot
7. 1 XuMust 3JIEMEHTOB 3amuTa jad. pabor
5 4 12 18 TecToBbIif KOHTpOSBE Neb
)
IToaroroBka gokiajga
8. 1 AHanuTH4YeCcKas 3amuTa jad. pabor
XUMHUS 5 2 14 18 IloaroroBka }
MIPOMEKYTOUHON
aTTeCTalluH
1 BreaynuropHas
KOHTaKTHas paboTta MHABIIYATLHRIC 1
1,7 | rpynmoBble
KOHCYJIbTallu{
1 IIpomexxyTouHas 0.3 3auer
aTTecTauus
HUTOIO: 16 | 34 - 56 108




Ouno-3a04yHas popma oOydeHUs

Bunsb! yueoHoii 1esiTeJIbHOCTH,
BKJIIOYAsl CAMOCTOSATE/IbHYIO

DopMbI TEKYLIET0

N Ne HaumenoBanue padoty 00y4aroImmXxcs (B yacax) KOHTPO.IR
wn ceMecTpa | pa3aeia IUCHUILTUHBI yemeBaemocTH
J JIP | II3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. i CrpoeHue BelecTsa Bxopasmmuit
TECTOBBII
2 2 8 12 | xoTposib N 1
(1,2,3,4)
3ammra 1a6. padbot
2 " Komruiexcrrre 2 2 8 12 | 3ammTa 5ab. pabot
COCJIMHCHUS
3 ' Juepretuia Pewenue 3anau n
XUMHUYECKHUX 2 2 8 12 .
YIpaKHECHUH
IPOIIECCOB
4. i Kunernka TecToBBII
XUMHUYECKON 2 2 8 12 | konTposs Ne 2 (1)
peaKkuu 3ammra 1a6. padbot
5. " PactBopEI TecToBbIi
KOHTPOJIb No 3
2 2 8 12 (1,2.3)
3ammra y1ab. pabot
" OKHUCITUTEIIEHO- TecroBbIit
BOCCTAHOBUTEJIbHBIE 2 2 8 12 | xonTpons Ne 4 (1)
peaKIuu 3ammra 1a6. padbot
7. " XUMUS 2IIEMEHTOB 3amuTa 1ab. paboT
TectoBblii
2 2 12 16 | xonTposnp Ne 5 (1)
[ToaroroBka
JOKJIaza
8. " AHanuTudeckas 3ammra 51ad. pabot
XUMUS 2 5 14 18 IToaroroBka x }
MPOMEKYTOYHOMN
aTTecTaIuu
" BreaynutopHas WHIWBHUIYaJIbHBIE
KOHTaKTHas pabora 1,7 | ¥ rpymIoBbIe
KOHCYJIbTAllUU
Il [TpomexyTouHas 0.3 | 3aser
aTTecTalus
HUTOro: 16 16 - 74 | 108




3aouHas (hopma oOydeHHS

Buabl yueOHo# JesITeILHOCTH dopmbl
Ne HaumenoBanue y ’ p
Ne BKJIIOYasi CAMOCTOATEIbHYI0 TeKyIIero
ceMecT pasnena
n/n a N — paboTty ob0yuaommxcs (B yacax) KOHTPOJIA
P J | JIP | II3 | CPO | Becero | ycmeBaeMoCTH
1 2 3 4 5 6 I 8 9
1. 2 Crtpoenue Bxopgsamue
BEIlECTBA CUTYaIlMOHHBIE
3a/1a4d U
KOHTPOJIbHBIE
BOITPOCHI
2. 2 Komriekcublie Pemenue 3ama4d u
COEIUHEHNS TIpaKHEHU I
2 50 | 54 |2
3amura nao.
pabor
3. 2 DHepreTuka 2
Pemenue 3amau u
XUMHAYECKAX .
YOpaKHEHUH
MIPOIIECCOB
4, 2 Kunernka
o Pemntenue 3agad u
XAMHAYECKOH 9
YIpaKHECHUH
peakiu
5. 2 PactBophI Pewenue 3amay u
yIpaKHEHUN
6. 2 OKUCIUTEILHO-
Pemenue 3amau n
BOCCTAHOBUTEIHHEI DaKHERIH
€ peakiuy 2 47 49 ynup
7. 2 XUMUS 3J1EMEHTOB Pemrenue 3amad u
yIpaKHEHUN
8. 2 AHanuTndeckas Pemenue
XAMUAS KOHTPOJIbHON
paboThI
2 Bueayauropnas WHUBUIyaIbHbIE
KOHTaKTHas pabora 1 Y TPYHIOBbIE
KOHCYJIbTaIluU
2 [TpomesxyTouHas 0,3 | 3auer
aTTeCTaIus (3,7) | (xoHTpOIB)
HUTOIO: 2 4 - 97 108




4.2.2. JIeKIIHOHHBIH KypC

Ne | HaumeHoBaHue HanmenoBanue tembl |(ComepsxkaHue pas3jiena B Bcero yacos
n/n | pasaeja JIMCUUIVIMHBI | JIEKIHMH MUAAKTHYECKUX eJUHULAX
O0PO 0390 BPO
1 2 3 4 5 6 7
Cemectp I
1. | Crpoenue Beenenue B CoBpemeHHast MOJIETh
BEIIECTBA HEOPTaHHYECKYIO cTpoeHus aroma. KBaHTOBBIC 2 2
XxUMHI0. OCHOBHBIE uucia. Ctpoenue
[MOHSTHS U 3aKOHBI DIIEKTPOHHBIX 000JI0UEK
X AMHH. aTomMoB. CTpoeHue siapa u
Xumuueckas npupoja PaIvOaKTUBHBIE
pemiecTB. CTpoeHue [pEBpALLECHUS.
ATOMA U XUMUYECKast [Tepuoanueckuii 3aKoH U
CBA3b. CHUCTEMA 3JIEMEHTOB
/I.N.Menneneesa. [Ipupona
XMMHYECKOH CBSI3U.
KoBaneHTHas CBs3b.
[MuOpunn3anys opoOUTAaICH.
2. | KommiekcHbie KommuiekcHbie [Teopust Bepnepa. 2 2
COEIMHEHUS CoeMHEHUs Homenknarypa
KOMILIEKCHBIX COE€IMHEHHUH. 2
Knaccudukarus
KOMIUIEKCHBIX COEIMHEHUI.
3. | DHepreruka OCHOBBI XUMHYECKOM OcHoBHble noHsATHUS. [IepBoe 2 2
XUMHYECKUX TePMOJUHAMUKHI HAYaJI0 TEPMOAUHAMUKH.
MIPOLIECCOB Baxon ['ecca. Bropoe Hauano
TEPMOAMHAMUKH.
Hamnpasnenue
CaMOIIPOM3BOJILHOTO
MPOTEKAHHUS TPOLIECCOB.
Oueprus ['n66ca.
4. | Kuneruka xumuueckoil [Xumudeckast KUHETHKA:  [CKOPOCTb PEAKIUH. 2 2
peakuuu CKOPOCTh peakluu 1 3aBUCHUMOCTbH CKOPOCTHU
MEeTO/IbI €€ pEaKK OT KOHLIEHTPALUK.
PETyJINPOBAHUA, MonexkysipHOCTb U TOPSII0K
Kose0aTenbHbIe Peaklui. [Peakuuy. 3aBUCUMOCTb
Xumudeckoe 1 pa30BO€  [CKOPOCTH OT TEMITEPATYPHI.
paBHOBECHE. Karanutrnaeckue peaknnu.
KaranuzaTopsr n XMMHYEeCKOe paBHOBECHE.
KaTaTUTHIECKUE
CHCTEMBI.
5. | PactBophI PactBopsl. OO1IME O61Ke npeacTaBieHus o 2 2
[IpeCTaBICHUS O pacTBOpax. MexaHu3m
acTBOpax. 00pa3oBaHMs paCTBOPOB.
PacTBopsl. PacTBOpBHI CBolicTBa pacTBOPOB.
BIIEKTPOJIUTOB. PacTBOPBI 3JIE€KTPOIHUTOB.
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PactBopbl. MoHHOE [Maaponms coneit. bydephsie
[IPOU3BEACHUE BOJIBI. pacTBOpBI. JlucnepcHbie
['unponus coneil. CHCTEMBI U UX
KJ1acCU(pUKAIHSI.
6. | OxucnurenabHO- OKHCAUTENBHO- CTeneHb OKHCIICHHUSI. 2 2
BOCCTAHOBUTEJIbHBIE BOCCTaHOBUTEJIbHbBIE OKHCIUTENBHO-
peakuuu peakuuu BOCCTAHOBUTEIIbHBIE
peakuun. XapakTepHbIE
ocobennocti OBP. Tursr
OBP. MeToauka cocTaBieHUs
OBP.
7. | XuMHUs 3JIEMEHTOB XUMHUS HJIEMEHTOB S-7JIEMEHTBI. P-3JIEMEHTHI. d- 2 2
DIIEMEHT
8. | Ananutnyeckas xuMusi | AHanuTHYecKas Xumus |KadecTBeHHBIH aHAIN3. 2 2
KonnuecTBeHHBIN aHAIU3.
DU3NKO-XUMUYECKHE U
(bu3uUecKre METO bl aHAJIH3A.
HNUTOI'O yacoB B cemecTtpe: 16 16 2
4.2.3. JIaGopaTOpHBIii MPAKTUKYM
Ne | HaumeHoBaHHe HanmeHoBaHue Conep:xaHue J1a00pPaTOPHBIX Bcero
n/m | pa3gena JadopaTopHOi padort 4acoB
AUCHHUILIMHBI padoThI 0®0 | 0300 1300
1 2 3 4 6 7
Cemectp Il
1. | Crpoenue BemecTBa | OCHOBHBIE KIIACCHI ITpaBuna paGoTsl B
HEOPraHUYECKOU naboparopuu. MHCTpyKTax 2
XUMHH M0 TeXHHUKE 0€30MacCHOCTH.
N3yuenue pacnpeneneHus
AJIEKTPOHOB MO OPOUTAIIAM,
KBaHTOBBIE YHUCIIA,
NEPUOANYECKOTO U3MEHEHHUS
CBOICTB aTromMoB. M3yueHune
MPOCTPAHCTBEHHOTO CTPOSHUS
MOJIEKYJI C Pa3INIHBIMU
Bujiamu cBsizu. Tect Ne 1.
2. | KommnekcHele KomnuiekcHbie CocraBieHus: ypaBHEHUE 2
COEJIMHEHUS COEIMHEHUS JUCCOLMAIMKN U COCTABIICHUS
HAa3BaHMS KOMIUIEKCHBIX 2
coenuHeHui. Onpenenenus
Kh.
3. | DHepreTuka - Pacuert ternoBsIx 3¢ (eKToB, 2
XUMHYECKHUX W3MEHEHUS DHTPOIIUU U
MIPOIIECCOB TEPMOIUHAMHYECKHAX
MOTEHIINATIOB XUMHUYECKUX
MIPOLIECCOB.
4. Kuneruka CkopocTb Pacuetsl ckopocTell peakiuil
XUMHYECKON XUMHYECKHUX B 3aBHCUMOCTH OT pa3iHYHBIX 2
peakuuu peakuui. ycioBuil (pupoja u
KOHIIEHTpALUs pearupyromux
Karanus. BEILIECTB, TEMIIEpaTypa).
PacueTs! cmemenus
XUMHYECKOE XUMHYECKOTO PABHOBECHS B
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paBHOBECHE. 3aBUCHMOCTH OT Pa3InYHBIX
dakropos. Tect Ne 2.
5. PacTtBopHI Peakiuu B pactBopax | Pemenue 3agad Ha
3JIEKTPOJIUTOB. BBIYHMCIICHHE KOHIIEHTPaLUU 6 2
pactBopoB. [ncconnarus
I'moponus coneit KHCJIOT, OCHOBAaHHM, COJICH B
BOJTHBIX pacTBOpax.
CocTaBieHUs1 HOHHBIX
pEaKINH U YPABHEHUMU.
'uaponu3a pa3invHbIX THIIOB
couseil. Tect Ne 3.
6. | OxucnurenbHO- OKHUCIHUTENBHO- CocraBiieHrEe ypaBHEHUI 4 2
BOCCTAHOBUTEIIbHBIC | BOCCTAHOBUTEIBHBIC | OKHCIMTEIHHO-
peakuum peakuuu BOCCTaHOBHTEIILHBIX PEAKIIUH
METOJIOM 3JICKTPOHHOTO
OanaHca ¥ METOJIOM
nonypeakiui. Tect Ne 4.
7. | Xumust 2IeMEHTOB KauecTBeHHbIC S-3JIEMEHTBI. P-3JeMEHTHI. d- 4 2
peaKiii Ha aHUOHBI aneMeHT. Tect Ne 5,
8. | Ananutuyeckas KauectBennsiii u OCHOBHBIE TTOHSATHUS 2 2
XUMUSI KOJINYECTBEHHBIIH Ka4eCTBEHHOT'O aHaJIM3a
aHaJm3
NTOI'O gacoB B cemecTpe: 34 16
4.2.4. IlpakTnyecKkue 3aHATHUS
[To maHHO MTUCHUIUIMHE HE MPEANOIaraloTcs
4.3. CAMOCTOSTEJBHAS PABOTA OBYYAIOIIIUXCSL
Buasr CPO
Ounasn ¢opma o0y4eHus
Ne HanMenoBanue pasgea Ne Bcero
n/n nncunnnn:u : n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp |1
1. | Ctpoenue BemecTBa 1.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U
ANEKTPOHHBIMU UCTOTHHUKAMU
1.2 ITonroroBka k 1a00paTOPHOMY 3aHATHIO 6
1.3 [ToaroroBka Kk TEKyIieMy KOHTPOJIO
2. | KommnekcHbie 2.1 PabGoTta ¢ KOHCIIEKTOM, KHUT'aMH U
COCTMHECHHUS ANEKTPOHHBIMU UCTOIHHUKAMHU 4
2.2 [TonroroBka K 1a00paTOPHOMY 3aHSITHIO
3. | DHepreTtuka 3.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U 9
XUMHYECKHX TPOIECCOB AIEKTPOHHBIMU UCTOYHHKAMHU
4. | Kunernka xumuueckon | 4.1 PabGoTta ¢ KOHCIIEKTOM, KHUT'aMH U
peakumn ANEKTPOHHBIMU UCTOIHHUKAMHU 4
4.2 ITonroroBka k 1a00paTOPHOMY 3aHATHIO
4.3 [ToaroroBka K TEKyIIeMy KOHTPOJIO
5. | PacTBopnI 5.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH U
ANEKTPOHHBIMU UCTOIHHUKAMHU 8
5.2 [TonroroBka K 1a00paTOPHOMY 3aHSITHIO




5.3

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

6. | OKuCIUTEILHO- 6.1 PaboTa ¢ KOHCIIEKTOM, KHUT'aMU U
BOCCTaHOBUTEJIHHbBIE ANEKTPOHHBIMU UCTOYHUKAMU 5
peakuu 6.2 [ToaroroBka K J1ab0paToOpHOMY 3aHATHIO
6.3 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
7. | XuMus 3JIEMEHTOB 7.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
ANEKTPOHHBIMU UCTOYHUKAMU
7.2 [ToaroroBka K J1abOpaTOpHOMY 3aHATHIO 12
7.3 [ToaroroBka noxmnana
7.4 [ToaroroBka K TEKyIieMy KOHTPOJIFO
8. | Anamurnueckas xumus | 8.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMHU U
ANEKTPOHHBIMU UCTOYHUKAMU 14
8.2 [ToaroroBka K 1a00paTOPHOMY 3aHATHIO
8.3 [ToaroTroBka K MpOMeKyTOYHOU aTTeCTalluU
HUTOI'O yacoB B cemecTpe: 56
OuHo-3204Hasi popMma 00yueHUsA
Ne HaunMenoBaHnue pazgesia Ne Bcero
n/n nncm/mnn:m : n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp |1
1. CtpocHue BemecTBa 1.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
ANEKTPOHHBIMU UCTOIHHUKAMU o
1.2 [ToaroroBka k 1a60PaTOPHOMY 3aHSATHIO
1.3 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
2. | KommaekcHble 2.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
COCITUHEHUS ANEKTPOHHBIMU UCTOTHHKAMU 8
2.2 ITonroroBka K 1a00paTOPHOMY 3aHSITHIO
3. | DHepreruka 3.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH 1 3
XUMHUYECKHX TPOIIECCOB ANEKTPOHHBIMU UCTOYHUKAMU
4. | Kuneruka xumudeckoii | 4.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
peakuuu ANEKTPOHHBIMU UCTOYHUKAMU 8
4.2 [ToaroroBka k 1a00paTOpHOMY 3aHSITHIO
4.3 [ToAroToBKa K TEKyIIeMy KOHTPOJIIO
5. | PactBophI 5.1 Pabota ¢ KOHCTIEKTOM, KHUTaMU 1
ANEKTPOHHBIMU UCTOYHUKAMU 8
5.2 [ToaroroBka k 1a60paTOPHOMY 3aHSITHIO
5.3 [ToaroToBKa K TEKyIIeMy KOHTPOJIIO
6. | OKUCIUTEIbHO- 6.1 PabGora ¢ KOHCITIEKTOM, KHUT'aMH U
BOCCTaHOBUTEITbHBIE ANEKTPOHHBIMU UCTOIHHUKAMHU 8
peakuuu 6.2 ITonroroBka k 1a00paTOPHOMY 3aHATHIO
6.3 [ToAroToBKa K TEKyIIEeMY KOHTPOJIIO
7. | XuMHS 3JIEMEHTOB 7.1 PabGora ¢ KOHCIIEKTOM, KHUT'aMH U
ANEKTPOHHBIMU UCTOIHHKAMHU
7.2 IToxroroBka k 1a00paTOPHOMY 3aHSATHIO 12
7.3 IToaroroska moxiama
74 [ToaroToBKa K TEKyIIEeMY KOHTPOJIO
8. | Anaymmtnyeckas xumus | 8.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH H
3JEKTPOHHBIMU UCTOYHUKAMHU 14
8.2 [ToaroroBka K 1ab0paTOPHOMY 3aHSITHIO
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8.3

‘ [ToaroroBka K IpOMEKYTOYHOHN aTTECTALUU

HUTOI'O yacoB B cemecTpe: 74
3aounas popma oOyueHus
Ne HaumenoBaHue Ne Bt CPO Bceero
n/n | pasaesa IMCHUIUVIMHBI | 1/I JacoB
1 2 3 4 5
Cemectp 2
1. | Crpoenue BermecTBa 1.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH 1 3JIEKTPOHHBIMU
HMCTOYHUKAMH
1.2 [ToaroTroBka v BHIMOTHEHHUE KOHTPOJIBHBIX Pa0dOT
2. | KommekcHbie 2.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH H JIEKTPOHHBIMHU
COCIIMHEHUS WUCTOYHUKAMU
2.2 [ToaroroBka 1 BBIMOTHEHUE KOHTPOIBHBIX PadbOT
2.3 [IpocMmoTp BUIEONICKITUI 50
3. | Duepreruka 3.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH ¥ JIEKTPOHHBIMHU
XUMHYECKHX WUCTOYHUKAMU
IIPOIIECCOB 3.2 [TonroToBKa M BBIOJHEHHE KOHTPOJIBHBIX PadOT
4. | Kuneruka xumuueckoi | 4.1 PaGoTa ¢ KOHCIIEKTOM, KHUTaMH ¥ JIEKTPOHHBIMHU
peakuuu HMCTOYHUKAMH
4.2 [ToaroroBka v BBIMOTHEHHUE KOHTPOJIBHBIX PadOT
4.3 [IpocmoTp BUEONIEKITUT
5. | PactBopmr 5.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH 1 3JIEKTPOHHBIMU
HMCTOYHUKAMH
5.2 IToaroroBka v BHIMOTHEHHUE KOHTPOJIBHBIX padoT
6. | OxucnuTensHo- 6.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
BOCCTaHOBUTEJIbHBIE HMCTOYHUKAMHU
peakIuu 6.2 [ToAroTOBKA M BHITIOJHEHHE KOHTPOJIBHBIX padOT
7. | XuMHus 37I€MEHTOB 7.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU 4t
HMCTOYHUKAMH
7.2 [ToaroToBKa M BHIMOJHEHHE KOHTPOJIbHBIX pabOT
8. | Ananutnueckas xumus | 8.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
HMCTOYHUKAMHU
8.2 [ToaroroBka 1 BBINOJIHEHHE KOHTPOIbHBIX padbOT
8.3 [ToaroToBka K MpOMEKYTOYHOU aTTeCTAlUU
HUTOTI'O yacoB B cemecTpe: 97
5. INEPEYEHb YUYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJISA

CAMOCTOSTEJBHON PABOTHI OBYYAIOHINXCS IO JUCHUIIJINHE

5.1. Meroanuyeckue yKa3aHusi JIA NOATOTOBKH K JIEKHMOHHBIM H JIa0OpaTOPHBIM
3aHATHAM M0 JTUCHHUILINHE «XUMHUI»
OOyueHue ckiIaabIBaeTCsl M3 ayAMTOPHBIX 3aHATHM, BKIIOYAIOIIMX JIEKIIMOHHBIN Kypc,
71a0opaTOpHbIE 3aHATHS U CAMOCTOSTENIbHON paboThl. OCHOBHOE yueOHOe BpeMs BbLAEISAETCS Ha
nabopaTopHble 3aHATHS, Ha KOTOPBIX OTpadaThIBAIOTCS pELIeHMs] CUTYaIlMOHHBIX 3ajad,
BBITOJIHSAIOTCSL J1a0opaTopHble pabOThl C 3aKperIeHHeM HPAKTHYECKHMX HaBBIKOB, DPELIAIOTCS
TECTOBbIE 3aJaHMUSL.
[To xaxxaomy pasneny pa3paboTaHbl METOJMYECKHE PEKOMEHAALMHU s OOydYarolIuXCs.
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PaboTta oOydarommxcs B rpymnme GopMUPYET 4yBCTBO KOJUIEKTUBHA3MA M KOMMYHHUKAa0€IbHOCTb.

Tekylmnii KOHTPOJIb YCBOCHUS MPEIMETA ONPEACIISIETCS YCTHBIM OIIPOCOM B XOJ€ 3aHATHUM,
IOpU PEIICHUU THUIOBBIX CHUTYAallMOHHBIX 3a/la4y, TECTOBBIX KOHTPOJIbHBIX 3aJlaHUil M IIpH
BBITIOJTHCHUH KOHTPOJIBHBIX PaboT.

[To oxoH4YaHUU Kypca MPOBOAUTCA HK3aMEH, BKIIFOUAIOLIHIL:

— cobece1oBaHME MO0 TEOPETUYECKUM BOIIPOCAM JIUCIUILIHHEI;

— pelleHHe CUTYallMOHHBIX 3aj]ad, BKIIOYasi TPAKTOBKY pPe3yJbTaTOB Ja0OPATOPHBIX U
WHCTPYMEHTAJIbHBIX HCCIICIOBAaHUH.

5.2. Metoguyeckue ykazaHus AJ1sl HOATOTOBKH K CAMOCTOSAATEJbLHOM padoTe 00y4aromuxcs
N0 JMCHUIINHE «XHUMHD)
CognepxaHrie BHEAYIUTOPHOW CaMOCTOSITEIIBHONH pPa0OTHl OOYYAIOIIUXCS TIO JTUCIUIUINHE
«XHMU» BKIIIOYAET B ce0s1 pa3IMyuHble BUABI 1S TEIbHOCTH:

— YTEHUE TeKCTa (yuyeOHMKA, IEPBOMCTOYHMKA, JOTIOIHUTEIbHON JIUTEPATYPhl);

— COCTaBJICHHUE IJIaHa TEKCTa;

— KOHCIIEKTHPOBAaHUE TEKCTA;

— paboTa co ClIOBapsIMHU U CIIPABOYHUKAMU;

— IOJATOTOBKA K JJaOOpaTOpHOI paboTe;

— pelleHre BapuaTUBHBIX 3a/1a4 U YIPaXHEHUH;

— MOJATOTOBKA K KOHTPOJIbHBIM padoTam;

— paloTa C 3J1eKTPOHHBIMUA UH(POPMALIMOHHBIMU PECYPCAMU;

— MOJATOTOBKA K TECTOBBIM 33JJaHUSIM.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Bcero yacos
Ne
Buabi yueOHol padoThl O0pa3oBaTe/lbHbIE TeXHOJIOTHH
n/n 0®O0 | 0320 | 300
1 2 3 4 B 6
1. | Jlekums: KommnekcHble coenunenus | O030pHas JEKIus. 2 2 2
Busyanuzanus v mpe3eHTarus
2. | Jlexuus: PactBopsl O0630pHas JeKIusl. 2 2
Busyanuzanus u mpe3eHTarus
3. | Jekuus: OKUCIATEILHO- O0630pHas JeKIusl. 2 2
BOCCTAHOBHTEJBHBIC PEAKIIHU Busyanuzanus v mpe3eHTarus
4. | JJaboparopHas pabota 2. Kuneruka | IlpakTuueckue MeTO/Ibl 6 2 2
XUMHUYECKUX PEAKLUN BbIPa0OTKH MPOPECCUOHATBHBIX
YMEHUH
5. | JJaboparopnas pabota 7. [TpakTHUeckre MeTO b 4 2
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE | BBIPAOOTKH MPO(heCcCHOHATBHBIX
peakuuu YMEHUH
6. | JlabopatopHas padora 9. [TpakTHYeCcKre METOIbI 4 2
KayecTBeHHBIE peakIIMi Ha aHUOHBI | BBIPAOOTKU MPO(eCcCHOHANBHBIX
YMEHHUH

15




7.
JUCIHUIIVIMHBI
.1. IlepeyeHb OCHOBHON M JONOJHHUTEILHONH Y4eOHOI JTUTEPaTyphbI

7

YYEBHO-METOAUYECKOE M HWH®OPMAIIMOHHOE OBECIIEYEHHUE

CnHcoOK OCHOBHOM JINTEPAaTypPhI

Axumos, JI. . Xumus : yuebnoe nocodue / JI. . Akumos, A. U. TlaBnoB. — Cankr-IletepOypr : CaHKT-
[eTepOyprckuii rocyapcTBEHHBIH apXUTEKTypHO-CTpouTenbHbIH yHUBepcuteT, OBC ACB, 2011. — 142 c.
— ISBN 978-5-9227-0291-1. — Tekcr : anektponnbid // {udpoBoit obpazoBatenbHbI pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/19054.html — Pexxum moctyma: Juiss aBTOPU3UP.
0JIb30BATENCH

I'puropeesa, JI. C. Xumus B cTpoutenbeTBe © Kype sekmuit / JI. C. ['puropbeBa. — MockBa : MOCKOBCKHIA
rOCYJJapCTBEHHBIH cTpouTenbHbIH yHHUBepcuTeT, ObC ACB, 2010. — 104 c. — TekcT : 2JIeKTPOHHBIN //
Hudposoit 00pazoBaTeNbHbIN pecype IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/16316.html — Pexum noctyma: 1uisi aBTOPHU3UD. MMOJIb30BaTENEH

I'puropeeBa, JI. C. Xumus B crpomrtenscTBe : ydeOHOe mocobme / JI. C. I'puropreBa. — Mocksa :
MOCKOBCKHIA TOCYTapCTBEHHBIN CTPOUTENBHBIN yHUBepcuTeT, At [In Dp Menua, 9bC ACB, 2017. — 173
c. — ISBN 978-5-7264-1443-0. — Texct : snektponHsbiid // Llupposoii obpazoBatensHblli pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/60767.html . — Pesxum moctyma: st aBTOPU3UP.
I0JIB30BaTENEH

KoBanpuykosa, O. B. Xumust : yuebnoe nocoodue / O. B. KoBanpuykosa, O. A. Eroposa. — Mocksa :
Poccwuiickuit yauBepcuTeT Apyk0br HapoaoB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — Tekcr :
aeKTpoHHbIH // LludpoBoit oOpazoBarenpHbIid pecypc IPR SMART : [catit]. — URL.:
https://www.iprbookshop.ru/11429.html — Pesxum noctymna: 1uisi aBTOpHU3UP. MOJIb30BaTENEH

Kouerkos, B. A. Xumusi B crpoutenbcrse. [lonmumepsl, miactMaccsl, Kpacku : yueOHoe mocodue / B. A.
Kouetxos, B. B. BoponkoBa. — MockBa : MOCKOBCKHIi TOCYIapCTBEHHBIN CTPOUTENBHBIN YHUBEPCUTET, Al
[Iu Op Memuna, O6C ACB, 2015. — 186 c. — ISBN 978-5-7264-1088-3. — TekcT : 31€KTpOHHBIH //
Ludposoit 00pazoBaTenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/35442.html — Pexwum noctyma: uist aBTOpU3UP. MOJIb30BaTEICH

Jlucos, H. . Xumus : yuednoe mocodbue / H. W. Jlucos, C. U. TromenueBa. — 2-e m3n. — Camapa :
Camapckuil rocyaapcTBeHHbIH TexHuuyeckuil yHusepcuter, ObC ACB, 2017. — 120 c¢. — Teker :
anekTpounbii  //  lludporoit oOpazoBarenbubii  pecypc IPR - SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91145.html — Pexum noctymna: 1uisi aBTOPHU3UP. MOJIb30BaTENEH

Cemenos, U. H. Xumus : yueOnux st By3os / M. H. Cemenos, U. JI. [lepdunosa. — Cankr-IletepOypr :
XUMUM3IAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Tekcr : anexrponssiii // Ludposoit
obpasoBarenbhbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html —
Pexum focTymna: it aBTOPU3HP. NOJIb30BaTeNei

Uukwun, E. B. Xumus : yueObnoe mocobue / E. B. Uukun. — Tomck : ToMmMckuiél rocymaapCTBEHHBIH
YHHUBEPCHUTET CHUCTEM YIPaBICHHS U PATHOdIeKTpoHnKH, Db Konrent, 2012. — 170 c. — ISBN 978-5-
4332-0034-0. — Texkcr : anexrponHsiii / Lndpposoit oopazosarenbublii pecype IPR SMART : [caiir]. —
URL.: https://www.iprbookshop.ru/13873.html — Pexxum gocTyna: 1yis aBTOPU3UD. TOJIb30BaTEICH

Crnucok 10NOJTHUTEJILHOM JUTepPaTyphl

AmnyipeeBa, H. A. Xumust ileMeHTa W BSDKYIIMX BeliecTs : yueOHoe mocooue / H. A. AnnpeeBa. — CaHKT-
[TerepOypr : Canxt-IleTepOyprekuii ToCcy1apCTBEHHBI apXUTEKTYpPHO-CTPOUTENbHBIN yHUBEpCUTET, ObC
ACB, 2011. — 67 c¢. — ISBN 978-5-9227-0293-5. — Tekct : oanekrtpoHsbii // Lludposoii
obpaszoBatenbhblii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/19053.html —
Pexxum noctyna: st aBTOPU3UP. MOJIb30BaTeNe

10.

Xumus : Meroandeckue ykasanus / cocraButenu JI. M. Akumos [u np.], nox penakuueii JI. M. AkumoB., —
Cankr-IletepOypr : Cankr-llerepOyprckuii rocy 1apcTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCUTET,
3BC ACB, 2013. — 114 c. — Tekcr : anextponnsiii // ludposoii o6pazosarenbusbiii pecypc IPR SMART :
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https://www.iprbookshop.ru/19054.html
https://www.iprbookshop.ru/16316.html
https://www.iprbookshop.ru/60767.html
https://www.iprbookshop.ru/11429.html
https://www.iprbookshop.ru/35442.html
https://www.iprbookshop.ru/91145.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/13873.html
https://www.iprbookshop.ru/19053.html

[catit]. — URL:
MOJIb30BaTeNICH

https://www.iprbookshop.ru/26881.html — Pexum pmoctyma: is aBTOPHU3UD.

11.

Xumus : yaeoroe nmocodue / A. I'. Kpusnesa, JI. I'. bapcykosa, I'. 0. Boctpukosa [u ap.]. — 2-e u3g. —
Boponex : BopoHexxckuil rocyaapcTBeHHbIH TexHnueckuii ynuBepcuret, ObC ACB, 2022. — 131 ¢c. —
ISBN 978-5-7731-1050-7. — Texkct : anexTponHstii // Llndposoit obpazoBarensueiil pecypc IPR SMART :

[caiir]. — URL: https://www.iprbookshop.ru/127256.html — Pexum mocryma: mjas aBTOPH3HP.
M0JIb30BaTeNEH

12.

XUMHSI B CTPOUTEIBLCTBE :

[catitT]. — URL:

Pexum pocrymna:

OJIb30BaTENICH

KypHai J1adopaTopHbIX pabot / coctaBurenu H. M. Manssckuit [u ap.], mon
penaknuei 0. B. YcturoBa. — MockBa : MOCKOBCKHI TOCYIapCTBEHHBIN CTPOUTEIHHBIA YHUBEPCHUTET,
ObC ACB, 2014. — 22 ¢. — Texcr : anextponHHbIi // Iudporoit oopazoBaTenbubiii pecype IPR SMART

https://www.iprbookshop.ru/30366.html  — JUISL  aBTOPHU3UP.

7.2. Tlepeuens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHHKAITMOHHOW CETH

«nTepHeT™

http://window.edu.ru - EnrHoe 0KHO gocTyia K 00pa3oBaTenbHbIM pECYpPCaM;

http:/fcior.edu.ru - DeepaibHbIN HEeHTP HHOOPMALIMOHHO-00Da30BaATEILHEIX PECYPCOB:

http://elibrary.ru - HayuyHas snektpoHHas Oubanorexa.

7.3. I/IH(i)OpMaIII/IOHHBIe TCXHOJIOIHWH, JIMOCH3NOHHOC IIPOI'PAaMMHOC obecnieucHme

JInneH3noHHOE IIPpOrpaMMHOC obecrieyeHue

PeKBHU3UTHI TUIIEH3HI/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u T. 1.

Wnentudukarop noxnucuuka: 1203743421
Cpok aeitctBus: 30.06.2022

(TIpoIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Csenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpoyHas

Awnrusupyc Dr.Web Desktop Security Suite

JIuueH3noHHbIN cepTuduKaT
Cepuiinsiii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk genctBus: ¢ 20.10.2022 go 22.10.2023

Koncynsrant [lroc

Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

[Tudposoii 06pa3oBaTeNbHBIN pecypc
IPRsmart

JIuuensunonsslit jorosop Nel0423/2311 ot
30.06.2023 r.
Cpoxk nevictBust: ¢ 01.07.2023 no 01.07.2024

becmiatroe 10

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBbI

8.1. TpeGoBaHusi K ayIuTOPUAM (MOMEIIEHUSIM, MeCTAM) /Il IPOBEICHUs 3AHATHIL:
1. YueOHas ayuTopus AJs NpOBEACHUS 3aHATHH JEKIIMOHHOTO THIIA:
- Habop AEMOHCTPALIMOHHOTO 000PYI0BaHMS U y4eOHO-HATJISIHBIX TOCOOMH, 00ecTIeYMBarOIINX
TeMaTHUYECKHE WILTIOCTPALMU: IIPOEKTOP, IKpaH, HOYTOYK;
- CHelMaIu3upOBaHHasl MeOelb: CTOJ MPENoAaBaTeIbCKU/, CTYII TS MPENoAaBaTes, CTOJ
YYCHUYECKHUH, CTYJl yUSHHUECKHH, I0CKa yUYeHnYecKas, Tym0a kadeapa.

2. YueOHast ayauTopusi JUId TPOBEICHMS 3aHATUH J1TaOOpAaTOPHOrO THMA, TPYHIOBBIX U
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http://fcior.edu.ru/
http://elibrary.ru/
https://www.iprbookshop.ru/26881.html
https://www.iprbookshop.ru/127256.html
https://www.iprbookshop.ru/30366.html

WH/IMBUYaJIbHBIX KOHCYJbTAllUH, TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOUHON aTTeCTalluu:

- TexHuueckue cpeacrtsa odoyuenusi: monurop Acer TFT 17, cucremnusiit 6mok iRu Ergo-Corp
121W

- CHeIMaTu3upoBaHHAas MeOenb: JOCKAa YUYEHHUYECKas, CTOJbl OJHOTYMOOBBIC, CTOJIBI
YUEHHUYECKHUE, CTYJIbsI MATKUE, CTYJIbsl YYEHUYECKHUE.

3. ITomeweHue st CaMOCTOATEIbHOU PabOTHI.

bubnnoTedHO-n31aTeILCKHUM IEHTD.

Otnen oOcimy)XMBaHUS TIEYATHBIMH W3JAHUSAMU: KOMITJICKT MPOEKLIMOHHBINH, MyJIbTUMEAUHHOE
000py10BaHUE: 3KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK, padouue cToibl Ha 1 MECTO, CTYJIbS.

8.2. TpeGoBaHus1 K 000PY10BAHUIO PA00YMX MECT MPENnoAaBaTe s U 00y4aAOIIMXCS

1. pa6oqee MCCTO Ip€rogaBaTeiisi, OCHAIICHHOC KOMIIBIOTCPOM C JOCTYIIOM K CETU I/IHTepHeT;
2. pa6oqI/Ie MECTa o6yqa}omnxc;1, OCHAaIICHHBIC J'Ia60paTOpHBIMI/I CTOJIaMH, CTYJIbSIMU ,

8.3. TpeGoBanus K cieHAJIN3UPOBAHHOMY 000PY/I0BAHUIO:

1. JTaGopaTopHOe 000OpyIOBaHHUE: CTOJBI TAOOPATOPHBIE I XUMUYECKUX HCCIEIOBAHUM,
CTyJIbs 1abopaTopHbIe 0€3 MOAIOKOTHHUKA, BBITSHKHBIC MTKA(DbI, IITATUBBI, CIUPTOBKH, MEIITAJIKH-
MarHuTHBIC, IITIATEH, JIEKTPOIUIUTKA.

2. Jlaboparopnas mocyma: ¢GappopoBble THIIIH, 3KCHUKATOPHI, CTCKJISIHHBIE CTaKaHbI
BMecTuMOCThbIO 250, 100 u 50 mi, mepHbie nuIMHAPH BMecTuMocThio 250, 100, 50 u 10 M,
WHAWKaTOpHAas Oymara (YHHUBEpCaJIbHAs, KpPAaCHBIH JAKMyC, CHHHW JIAKMYC), CTCKJISTHHBIE
MajJOYKH, CTEKJISTHHbIC IPOOUPKH, OIOPETKH BMECTHMMOCTBIO 25 MII, KalelbHbIC IHIETKH,
MUTICTKH, TPOMBIBAJIKH, MEPHBIC KOJIOBI BMECTHMOCTBIO 50 MII, CIUPTOBBIC TepMOMETpHI 0-
100°C, mnmmerkn Mopa BMecTUMOCTBIO 10 MJ, KOHHWYECKHE KOJOBI JUIi THUTPOBAHMS
BMecTUMOCThIO 100 1 250 Mmit.

3. XUMHUYeCKHEe PEaKTUBBI COTIACHO JIA0OPATOPHOMY MPAKTHKYMY.

9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI 111 UHBAJIM/10OB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbS

Jlns  oOecrnieueHust oOpa3oBaHUS HMHBAIUIAOB M OOydYalolUXcs C
OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU ~ 3JI0pPOBBsI  pa3pabaThiBaeTcs (B  cliydyae
HEO0OXOMMOCTH) aZanTUPOBaHHAS oOpa3oBarenbHas nporpamma,
WHIUBUYaJIbHBINA YYEOHBIN TUIAH C Y4ETOM OCOOEHHOCTEH MX MCUXO(PU3UYECKOrO
pPa3BUTHS U COCTOSTHUSL 370POBBS, B YACTHOCTU MPUMEHSIETCS WHIWBUIYaTbHBIN
NOAXOJ K OCBOCHHUIO JUCHUIUIMHBI, WHAUBUAyaJbHBIE 3aJaHus: pedeparsl,
NUChbMEHHBIE PAa0OTBHI M, HAOOOPOT, TOJBKO YCTHBIE OTBETHl U JAHAJIOTH,
UH/IMBHUIyaJlbHbIE KOHCYJbTAllMd, HCIIOJb30BaHUE JUKTOPOHA U JIPYrHX
3aMMCBIBAIOIINX CPEICTB ISl BOCIPOM3BENCHHUS JEKIIMOHHOTO M CEMHHApCKOro
MaTepua’a.

B nensx obecneuenus oOy4arOmUXCsi MHBAJIUIOB U JIULl C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3JIOPOBbSl  KOMIUJIEKTyeTcs  (POHJ  OCHOBHOH  yueOHOM
JUTEPATYPO, alalTUPOBAHHON K OrPAHMUYEHMIO AJIEKTPOHHBIX 00pa30BaTENIbHbIX
pecypcoB, JOCTyn K KOTOpbIM opranu3oBaH B BUI] Axanemuun. B OubGmuoteke
NPOBOJATCA  MHAMBHUAYaJIbHbIE  KOHCYJIbTAlMU  JJII  JAaHHOM  KaTeropuu
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M0JIb30BATENIEH, OKA3bIBACTCS MOMOIIb B PETUCTPALIUUA U MCIOJIB30BAHUM CETEBBIX
U JIOKAJIbHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEIOCTABIISIIOTCS MECTa
B YUTAJILHOM 3aJi€.

®OH/I OHEHOYHbIX CPEIACTB

MO AMCIUIIVIMHE XUMus
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1. MACIOPT ®OHJIA OLIEHOYHLIX CPEJICTB
MO INCHUTIJINHE

XHUMHUA

1. Komnerenuun, popmMupyemblie B poiecce n3y4eHusi TUCHUNITHHBI

HNunpexc DopMyJIMPOBKA KOMIIETEHINH

OI1K-1 CniocoOeH pemath 3a1a4u NpodecCHOHATBHON AeSITeTbHOCTA HA OCHOBE
MCIIOJIb30BAHUS TEOPETUUECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKUX HayK, a TaK)Ke MaTeMaTHYeCKOro arnmnapara

OI1K-2 CniocoOeH BecTH 00paboTKy, aHAIU3 U IIpeCTaBiIeHne HHGOpMAIUU B
pohecCHOHATIBHON IEATENIbHOCTH € UCII0JIBb30BaHUEM UH(POPMAIIMOHHBIX U
KOMITHFOTEPHBIX TEXHOJIOTHI

2. Jrtanbl popMHUPOBAHNSI KOMIIETEHIIMH B MpoIecce 0CBOEHUS U CIUNIHHBI

OcHOBHBIMU 3TaniaM# (HOPMUPOBAHHS YKA3aHHBIX KOMIIETEHIMH TPHU N3yUECHUH
00yYaroIKUMUCs TUCIMIUIMHBI SBIISIOTCS MOCIEA0BaTEIbHOE U3YUEHHUE COAEePIKATEIbHO
CBSI3aHHBIX MEXIY co00i pa3nenoB (Tem) yueOHbIX 3aHATHI. V3yueHne kaxoro pasaena
(Tembl) mpenmnonaraeT opiajeHre 00yJaromuMUCs HEOOXOJUMBIMU KOMIETeHIIUSAMU. Pe3ynbpTar
aTTecTaliy 0Oy4YarolMXCsl Ha Pa3IMYHBIX 3Tarnax (OpMUPOBaHUS KOMIETEHIINN TOKA3bIBAET
YPOBEHBb OCBOEHUS KOMIIETEHIIUN CTYIEHTaMH.

OTanHoCTh q)OpMI/IpOBaHI/ISI KOMHCTGHHI/Iﬁ ImpsAMO CBA3aHa C MCCTOM JHUCHUILIIMHBI B
o0pa3oBaTeNbHON IPOrpaMMe.

n/n Pasnesbl (Tembl) @opmupyeMbie KOMIIETEHIIUH (KOABI)
JUCIUITIJIMHDBI OIIK-1 OIIK-2

1. CrtpoeHue BemiecTBa + +

2. KommnnekcHble coeTnHEHNS + +

3. OHepreTuka XUMHYECKHUX + +
IIPOLECCOB

4, Kunernka xuMuueckon peaknuu + +

5. PactBops! + +

6. OKHUCIUTENLHO- + +
BOCCTAHOBUTEJILHBIE PEAKITNN

7. XHUMHUSA 3JIEMECHTOB + +

8. AHamuTHyeckas XUMHAS + +
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3. AHAMKATOPBI JOCTHKEHUSI KOMIIeTeHIIHii, JOpMHUPYyeMBbIX B NpoLecce U3yYeHus: JUCHUIINHBI

NuHankaTopbl 10CTHKEHU S

Kpurepun oueHuBaHusi pe3yJbTaToB 00y4eHUs!

CpencrBa onieHMBaHUA

KOMIIeTEeHIIUH Pe3yJIbTATOB 00y4eHUsI
HEY/I0BJIETB. VIOBJIETB. XOpOILI0 OT/INYHO Texymii IIpomexyrounas
KOHTPOJIb arrecTalys

OIIK — 1 Cnocoben peuiaTts 3aaa4du HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH HAa OCHOBE HUCIIOJb30BaHUA TCOPETUUCCKUX U MIPAKTHYCCKUX OCHOB CCTCCTBCHHBIX U
TCXHUYCCKHUX HAYK, a4 TAKIKC MATCMAaTUYCCKOI'O allrapara

OIIK-1-1Ananu3supyer @®parmenrapHele (B nenom ycnemnsle, (B nenom ycnemnsie, |(CpopmMupoBaHHBIE
3amaun  MpodeccHoHaNbHOM | IPEICTABICHHS O  |HO HE HO cojieprKalue IPEJICTaBICHUS O
JESTEIbBHOCTH  BBIJENSISI  €€|COBPEMEHHBIX CUCTEMATUYECKUE OTJeNbHBIC TIPOOEITBI, |COBPEMEHHBIX
0a30BbIE COCTABISIONINE crocobax MIPEJICTaBICHHUS O MPEICTaBICHUS crocobax
UCIIOJIb30BaHUs COBPEMEHHBIX 0 COBPEMEHHBIX UCIIOJIb30BaHUs
nH(pOpMaIMOHHO- |crIoco0ax criocobax nH(}OpMaIMOHHO-
KOMMYHMKAIIMOHH |MCIIOJIb30BaHUs UCTIOJIb30BaHUS KOMMYHHKAIIHOHHBIX
BIX TEXHOJIOTUN B [MH(OPMALIMOHHO- UH(OPMAaLIMOHHO- TEXHOJIOTH B
BBIOpaHHOM cepe |KOMMYHHUKAIIMOHHBIX |KOMMYHUKAIIMOHHBIX |BBIOpaHHOI chepe
JeSITeIbHOCTH TEXHOJIOTUH B TEXHOJIOTUH B JeSITebHOCTH
BbIOpaHHOM cdepe BbIOpaHHOM cdepe
JIESTEIIBHOCTH JIeSITeIbHOCTH
OIIK-1-20cymectiser ®parmenrapuoe  |B nenom ycrnenrnoe, |B nenom ycnemnoe, |ChopmupoBaHHOE
NOUCK MH(pOPMALIUU TS UCIIOJIb30BaHNE HO He HO coJiepKariee yMEHHUe BBIOMpaTh U
pelIeHHs TOCTABIEHHOM YMEHHUS BBIOUPATh |CHCTEMATHUYECKOE OTJIeIbHBIE IPOOEIBl  (MCIOJIB30BATh
3aJ]a4uu Ha OCHOBE U HCII0JIb30BaTh UCIIOJIb30BaHNUE UCTIOJIb30BaHUE 9KCHEPUMEHTAJIbHbIE U
UCIIOJIb30BaHUs OKCTIEpUMEHTAIbHBI| YMEHHS BEIOUPATh M |YMEHHS BHIOUPATh M |pacueTHO-
TEOPETUYECKUX U € M pacueTHo- HCII0JIb30BaTh HCII0JIb30BaTh TEOPETUYECKUE
MPAKTUYECKUX OCHOB TEOPETUYECKHE AKCIIEPUMEHTAJIbHbIE [IKCIIEPUMEHTAJIbHbIE |[METOJBI ISl peIIeHUs
€CTECTBEHHBIX U TEXHUYECKHUX |METOJIBI JJIst U pacueTHO- U pacueTHO- Hay4YHOH 331241
HayK, a TaK¥kKe pellleHus: HAyYHOU |TeOpeTHYecKHe TEOpETUYECKHE

MaTCMAaTUYCCKOroO alirapara

3agauun

METO/IbI JJIsl PELICHUS
HAay4YHOU 3a/1a4u

METO/IbI JJIsl PELICHUS
HAay4YHOM 3a/1a4u

OPO0:

- Onpoc no teme
3aHSITHS,

- TECTUPOBAHUE,

- 3alllUTa OTYETOB
o
1a00paTOPHBIM
paboram

03DO0:

- Onpoc no Teme
3aHATHS,

- 3alIUTa OTYECTOB
o
1a00paTOPHBIM
pabotam

300:

- 3alIUTa OTYECTOB
o
1a00paTOPHBIM U
KOHTPOJIbHBIM
pabotam

3auer
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OIIK-1-3 PaccmatpuBaeT u

npeajaaract BO3MOXXHBIC
BAapHUAHTBI pCHICHUA
IMOCTaBJICHHOU 3ajJa4u,

OLICHUBAasg UX JOCTOMHCTBA U

HEOOCTAaTKH.

®parMeHTapHOE
IIPUMEHEHNE
HaBBIKOB IIOMCKA U
KPUTHYECKOIO
aHaJIu3a Hay4YHOU U
TEXHUYECKON
uHpopMaun

B nenom ycnensoe,
HO HE
CUCTEMATUYECKOE
MIPUMEHEHHUE HABbIKOB
IIOMCKA U
KPUTHYECKOTO
aHaJIn3a Hay4YHOU U
TEXHUYECKON
uHpopMaun

B nenom ycneunnoe,
HO cojieprKariee
OTJENIbHBIC TIPOOEITBI
IPUMEHEHHE HaBBIKOB
MIOUCKA U
KPUTUYECKOTO
aHaJau3a Hay4YHOU U
TEXHUYECKON
uHpopMaun

Ycnemninoe u
CHCTEMATHYECKOE
MIPUMEHEHUE HAaBBIKOB
MOMCKA U KPUTHYECKOTO
aHaJIM3a Hay4HOU U
TEXHHUYCSCKOU
uHpOopMaIU

OIIK - 2 Cnocoben Bectu 00paboTKy, aHaIHU3 U MpeacTaBieHrne nHpopMannu B npodeccnoHanbHOM NeSTENbHOCTH C UCIOIB30BaHNEeM HUH(GOPMAIIMOHHBIX U

KOMITBIOTCPHBIX TEXHOIOT U

OIIK-2.1. Cobupaer
CHCTEeMaTH3UPYEeT

T.4. c
UH(GOPMAIMOHHBIX
TEXHOJIOTHI;

Hay4HO-
TEXHUYECKYI0 MH(OpMAIH O
paccMaTpuBaeMOM OOBEKTE, B
HCITOJIb30BaHUEM

Hesnanne
OCHOBHBIX ITOHATHH
1 MCTOJIOB
OCHOBHEIC
¢duznueckue
SIBIICHHS M 3aKOHBI
MEXaHUKHU;
OCHOBHEIC 3aKOHBI
HEOPraHWYECKON 1
aHAITUTHYECKOM
XUMHHU,
KJIaCCU(UKALIUIO U
CBOMCTBaA
XHUMHYECKHUX
DJIEMEHTOB,
BCIISCTB U
COETUHEHU.

YacTuuHbIe 3HAHUS
OCHOBHBIX TOHATHH U
METOJIOB OCHOBHEIC
(bu3HYecKue ABICHUS
¥ 3aKOHBI MEXaHHUKH,
OCHOBHBIE 3aKOHBI
HEOPraHUYECKOU 1
aHAIIMTHUECKOM
XUMHH,
KIIacCU(UKALIUIO U
CBOMCTBA XUMHYECKHIX
3JIEMEHTOB, BEIIECTB U
COEIUHEHU.

Xopouue 3HaHuA
IMOHATHHA U METOJIOB
OCHOBHEIC
(bu3HYecKue SABICHUS
Y 3aKOHBI MEXaHHKH,
OCHOBHEIC 3aKOHBI
HEOPraHUYECKOU 1
aHAIIMTHYECKOU
XUMHHU,
KJIacCU(UKALIUIO U
CBOMCTBA XUMHYECKHIX
3JIEMEHTOB, BEIIECTB U
COEIUHEHUN.

OTnan4YHbBIE 3HAHUS
TTOHATHIA U METOJIOB
OCHOBHbIE (pU3nUecKue
SIBJICHHS M 3aKOHBI
MEXaHUKH, OCHOBHBIE
3aKOHBI
HEOPraHWYECKON 1
aHAJIMTUYECKOM
XHUMHH,
KJIACCHU(PUKAIIUIO U
CBOMCTBA XUMHYECKHUX
9JIECMEHTOB, BEIICCTB U
COCIUHCHUH.

O0PO0:

- Onpoc no teme
3aHATHS,

- TECTUPOBaHUE,

- 3alIUTa OTYETOB
o
1a00paTOPHBIM
pabotam

03DO0:

- Onpoc no Teme
3aHATHS,

- 3alIUTa OTYECTOB
o
1a00paTOPHBIM
pabotam

3auer
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OIIK-2.2. Hcnone3yer|He ymeer u He ITocpencTBeHHBINM Xopommii ypoBeHb  |OTJIMYHBIN YPOBEHb
CpencTBa MPUKIIATHOTO|TOTOB YpOBEHb TOTOBHOCTH M|[TOTOBHOCTH U YMEHUS [TOTOBHOCTU U YMEHUS
IPOTPAaMMHOTO  00€CIICUEHUS | HCII0Ib30BATh YMEHUS UCII0JIb30BaTh HCII0JIb30BATh
TUIs 000CHOBaHHSI|OCHOBHBIE UCIIOJIb30BaTh OCHOBHbIE OCHOBHBIE
pPe3yJIbTaTOB PELICHUS 3a/1a4H|3JIEMEHTapHbIE OCHOBHbBIE 3JIEMEHTapHbIE 3JIEMEHTaPHbIE METObI
npodeccuoHanbHOM METO/IBI 3IIeMEHTapHbIE METO/Ibl XUMHYECKOTO (XMMHYECKOTO
JESITEIIbHOCTH; XUMHUYECKOIO METO/Ibl XUMUUECKOI'O [MCCIIEJOBAHUS HCCIIEI0OBaHM BEILIECTB
UCCJICIOBAHUS MCCJIEIOBAHMUS BEIIECTB U U COCMHEHUH.
BELIECTB U BELIECTB U COETMHEHU.
COEIMHEHU. COECIUHEHU,
OIIK-2.3. Vcnonp3yer He Bnaneer [TocpencrBenHoe Xoporiiee BlIazeHue OrnmuHOoe BiIaieHUe
uH(GOPMaIMOHHO- WHCTPYMEHTApUEM |BIIAJICHUE UHCTPYMEHTapueM UHCTpYMEHTapUeM st
KOMMYHHKAI[MOHHBIE JUISL peIIeHUs UHCTPYMEHTapUEM JUISL pelIeHUs pelIeHNs XUMHUYECKUX

TEXHOJIOTHH JIIs1 0(hOPMIICHHS
IIOKYMGHTaIII/II/I nu
IpeICTaBICHHUs HHpOpMAIHK
B 00Jy1acTH
po(heCcCHOHATILHOM

eI TEILHOCTH.

XUMHYECKHX 3a]1a4;
METO/IaMH aHaJIn3a
(bU3HIECKUX
SIBJICHUH B
TEXHUYECKUX
YCTPOMCTBAX U
CUCTEMAX;
uH(popMaluei o
Ha3HA4YCHHUH U
obacTsix
MPUMEHEHUS
OCHOBHBIX
XUMHUYECKHX
BEIIIECTB U UX
COEIMHEHUM.

JUISl peLLeHus
XUMUYECKUX 3a]1a4;
METOJaMH aHaJIn3a
(bu3HYeCcKuX SIBJICHUN
B TEXHUYECKUX
YCTpPOMCTBAX U
CHUCTEMAX;
uH(popMmarluen o
Ha3HA4YCHHUU U
00JacTsIX TpUMEHEHUS
OCHOBHBIX
XUMUYECKHUX BEIIECTB
Y UX COEIUHEHHM.

XMMUYECKHX 3a/1a4;
METOJIaMU aHaJIu3a
bu3nuecKux sABICHUN
B TEXHUYECKUX
YCTpOWCTBAxX U
CUCTEMaX;
uHpopmanueit o
Ha3HAYeHUH U
001acTAX MPUMEHEHUS
OCHOBHBIX
XUMHUYECKHX BEILECTB
7 UX COCIUHEHUMN.

3aJ1a4; METOJaMHU
aHanmu3a puanyecKux
SIBJICHUH B
TEXHUYECKUX
YCTPOMCTBAX U
CHCTEMaXx;
uHpopmanueit o
Ha3HAUYCHHMH U 00J1aCTIX
MPUMEHEHUS OCHOBHBIX
XAMUYECKHUX BEIICCTB U
HUX COSIMHEHU.

3DO0:

- 3alUTa OTYECTOB
o
71a00paTOPHBIM U
KOHTPOJIbHBIM
pabotam
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4. Kommiekr KOHTPOJ/JIBHO-OLCHOYHBIX CPECACTB M0 TUCHUILJIMHE «XuMHS»

CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHAS AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX N €CTCCTBCHHOHAYYHBIX THMCIUITIINH

Bonpocsl K 3auerty

0 JUCLMIUIMHE XUMUSI

1. OCHOBHBIC ITOJIOKCHUS COBpCMCHHOﬁ MOJACIIN CTPOCHHUA aTOMa. 9HepFeTI/I‘IeCKI/Ie YPOBHHU U

o N o o1 ~

©

10.

11.

12.

13.

14.

15.

MOJAYPOBHU aTOMa; TOPAJOK 3alOJIHEHUSI DSJIEKTPOHHBIX 000J0YEK; CHOCOOBI 3aIrucu
AIEKTPOHHBIX U 3JEKTPOHHO-Tpaduueckux Gopmys atoma.

KBanToBble umcna, ux 3HaYeHwe, Qusmueckuii cmpica. [lpuamun Ilaymm. ITlpuHmmn
HauMeHblen sueprun. [IpaBuna Xynaa.

CoBpemeHHass (OpMYITHpPOBKA MMEPHOJUYECKOTO 3aKOHA W CTPYKTypa TEPHOAMYSCKON
cuctembl J[.MI. MengeneeBa. llepuoanyHOCT W3MEHEHHUS CBOWMCTB aTOMOB 3JIEMEHTOB:
SHEPruid HMOHU3ALMHU, CPOJCTBA K DIIEKTPOHY, OJJIEKTPOOTPULATEIIBHOCTH, paJnyCOB;
NEPUOIUYECKHI XapaKTep U3MEHEHUS! XUMUYECKUX CBOMCTB MO IPYIIaM, IEPUOIAM.

. Tume u XapaKTCPUCTUKHU XUMHYECKOM CBSI3H: QJICKTPUYCCKUEC NUITOJIbHBIC MOMCHTBI, CTCIICHDB

MOHHOCTH, HAIllPaBJIE€HHOCTh M HACBIIIEHHOCTb, SHEPTUS U JUIMHA CBs3U. VIOHHas CBS3b U ee
CBOWCTBA.

. KoBanenrtHas cBs3b 1 ee cBoiicTBa. MexaHHU3Mbl 00pa30BaHUs U TUIIBI KOBAJIGHTHOH CBSI3H.
. I'eomeTpuueckoe CTpoeHHE MOJIEKYJI. G- U T-CBA3H, TUIIbI THOPUAU3AIINH.

. Meramunueckas cBsA3b. THUIIBI KpUCTAIIIMYECKUX PEeIETOK. BogopoaHas cBs3b.

. Kommnekcusie coenunennsi. OCHOBHBIE MOI0KeHUs Teopun Bepuepa. Kimaccudukanms

KOMIUIEKCHBIX coeuHeHn. HoMeHknaTypa, nuccouunans KOMIUIEKCHBIX COCIUHEHUN.
KoHcTaHTa HECTOMKOCTH KOMILJIEKCA.

. Ilonsarue o BHYTpeHHeﬁ 9HEPTHUU, SHTAJIBIIMA, SHTPOIIHNHU. TennoBeie 3(1)(1)61@1,1 XHUMHUYCCKUX

peakuuii. 3akoH I'ecca u crnenctBue u3 Hero. Temnora (9HTanbNMs) oOpa3oBaHUS.
CBoOonHas sHeprus ' u60ca. HampaBienre XuMHUECKUX pPEeaKIIHiA.

Kunernka xumudeckoi peakuuu. @akTopsl, BAUSIONIME HA CKOPOCTh XUMUYECKON PEaKLIUU B
TOMOTEHHBIX U TETEPOreHHBIX CUCTEMaX. 3aKOH JieicTBytomux macc. [Ipasuio Bant-I'odda.
Karanus u katanu3aropsl.

Xumunueckoe paBHoBecHe. KoHcTanTa paBHOBecHs. PaKTOPHI, BIUAIONIME HA CMEIICHUE
XuMuueckoro pasHoBecus. [Ipunuun Jle-IIlarense.

OO0m1as XxapakTeprucTHKa pacTBOPOB. XUMHUYECKast TeOpHs pacTBOPoB. CriocoObI BEIPAKECHUSI
KOHIIEHTpAIlK PaCTBOPOB: MACCOBAsl 1015, MOJISIPHOCTh, MOJISTIBHOCTh, HOPMaJIbHOCTb.
PacTBOpuMOCTB. 3aBUCIMOCTh PAaCTBOPUMOCTH TBEP/IBIX BEIIECTB M Ta30B OT TEMIIEPATYPHI.
Haceiennsie, HeHachIeHHBIE pacTBOPBL. COIbBATHI, THAPAaThl, KPUCTAJUIOTUAPATHI.
PactBopb! a1ekTponuToB. CuiibHbIE U cllabble NEKTPOTUTHL. TeopHst 3JeKTPOIUTUYECKOM
auccormanuu Appennyca. CTernenb 1 KOHCTaHTa Juccoluanuu. BogopoaHsiii mokasaTensb.
I'mpponus comnent.

OO6mue cBoiicTBa pa30aBIeHHBIX pacTBOPOB. [loHIKEHNE TaBIeHHS HACBIIIEHHOTO Mapa HaJ
pactBopoM. 3akoH Paynsa. [loHwkeHnue TemmepaTypbl 3amMep3aHds ¢ TIOBBIIICHHE



TeMIiepaTypbl kurenus pactBopa. Ocmoc. Ocmornueckoe gaBieHue. 3akod Bant-I'odda.

16. OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE peakuuu. CTeneHb OKHUCICHHS, OKHCIUTEIH |
BOCCTAHOBUTEIIM; METOJbI COCTABIICHHS YPaBHCHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmmii. Kinaccugukarus OBP.

17. OCOOCHHOCTH CTpPOCHHUSI aTOMOB, CIIOCOOBI TIOJYYCHHUs, CBOMCTBA S-2JIEMEHTOB W HX

COCIUHCHHI.

18. OcOOEHHOCTH CTPOEHHUSI aTOMOB, CIOCOOBI TOJYYEHHs, CBONCTBA P-3JIEMEHTOB M HX
COCIUHCHMI.

19. OcoOEHHOCTH CTPOEHHUsI aTOMOB, CIOCOOBI MOJYy4YeHHs, CBOHCTBAa d-3JIEMEHTOB M HX
COCIUHCHMI.

20. IIpenMer 1 3a1aun aHATMTHYECKON XUMHH. KitlaccupuKamusi METOI0B aHAIH3a.
21. KauecTBEeHHBIN U KOJIUYECTBEHHBIN aHAIN3.
22. XuMu4eckne U (PU3NKO-XUMUIECKUE METOIbI aHAJN3A.

Kpurtepun ouenkmu:

OHGHKa 3a4YTECHO BbBICTABJIICTCA, CCJIIM OTBET JIOTMYCCKHM U JICKCUYCCKHW TI'PaMOTHO
W3TIOKEHHBIM, COJEp)KaTeIbHBIH W apryMEHTUPOBAHHBI OTBET, MOJKPEIUICHHBIN 3HAHUEM
JATCPATYPbl U UCTOYHUKOB 110 TEMC 3aJaHHsd, YMCHUC OTBCUATHL HA AOIIOJHHUTCIIBHO 3a1aHHBIC
BONPOCHI; HE3HAYUTETHHOE HAapylIeHWEe JIOTUKU U3JIOKEHUS Marepuana, MNepUOAHYecKOoe
UCTIOJIb30BaHUE PA3rOBOPHON JIEKCHKH, JOMyIIeHHe He Ooyiee OJHON OMMOKH B COJCpPKAHUU
3aJaHus, a TakKe He 0ojiee OJHOW HETOYHOCTU MPU apryMEHTAIMU CBOEH MO3UIIMHU, HETIOTHbIE
HJIM HCTOYHBLIC OTBETHI HA JOIOJHUTCIBHO 3aJaHHBIC BOIIPOCHI; HE3HAYMUTCIBHOC HAPYLICHUC
JIOTUKU W3JI0KEHUS MaTrepHala, MepUOJAMYEcKOe HCIOJIb30BAHUE DPA3TOBOPHOM JIEKCHKHU TpU
JOTMyIIeHHnd He OoJsiee ABYyX OMMOOK B COAEPKAaHUM 3aJaHus, a Takke He Ooljiee IBYyX
HETOYHOCTEH TpU apryMEHTAllMd CBOEH MO3MIIMM, HEMOJHBbIE WM HETOYHBIE OTBETHI Ha
JIOTIOJTHUTEIIFHO 33aHHBIE BOTIPOCHI.

OreHKa He3a4YTeHO BHICTABISETCS, €CIM B OTBETE JOMYIICHO CYIIECTBEHHOE HapyIlIeHHe
JIOTUKHA W3JIOKCHUST Marepualia, CHUCTeMAaTHYCCKOE WCIIOIb30BAHUE PA3TOBOPHOU JICKCHKH,
JoMyIIieHne He Oojee ABYX OMMOOK B COACpXKAHUM 3aJaHuUs, a Takke He Oojee ABYX
HETOYHOCTEHU Ipu apryMmeHTauuun cBOen O3, HCHPABUIIbHBIC OTBCTHI HA JOIIOJHUTCIIBHO
3aJJaHHBIE BOIPOCHI; CYIIECTBEHHOE HApyIIeHWE JIOTUKU H3JI0XKEHHS MaTepuaia, MOCTOSHHOE
UCTIOJIb30BaHUE PA3rOBOPHON JIEKCHKH, JOMYIICHWE He 0ojee Tpex OMMOOK B COJEp)KaHHH
3aJaHus, a TaKke He Oollee TpeX HETOYHOCTEH TMpH apryMEHTAllMl CBOEW MO3UIINH,
HCMPAaBUJIbHBIC OTBCTHI HAa IOOIOJHUTCIBHO 3aJaHHBIC BOIIPOCHI; IMOJHOC OTCYTCTBHUC JIOTMKH
U3IIOKEHUsI MaTepuana, MOCTOSHHOE HCIIOJIb30BAaHUE Pa3rOBOPHON JIEKCHKH, JOMyIIeHne OoJee
TpeX OMMOOK B COJCp)KAaHUU 3a/J[aHUS, a TakkKe Ooyiee TpeX HETOYHOCTeH MPH apryMEHTAIUN
cBOEeH MMo3unuu, MOJHOC HC3HAHUC JIMTCPATYPbl U UCTOUYHHUKOB IO TEMC BOIIPOCA, OTCYTCTBHUC
OTBCTOB HA JOIMOJHUTCIBHO 3aJaHHBIC BOIIPOCHI.

26



NoookrwnpE

10.
11.
12.
13.
14.
15.
16.
17.

18.

CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX 1 €CTCCTBCHHOHAYYHBIX THUCIUITIINH

TeMbl 10KJIA10B
10 TUCLUIUINHE XUMHUS

Xumuueckas cBsi3b. TUIIbI B3aUMOAEHCTBUS MOJIEKYJ. KOMIUIEKCHBIE COEIUHEHUS.
XuMuyeckas CBsi3b. XMMHUS BEIIECTBA B KOHICHCUPOBAHHOM COCTOSIHUMU.

PaBHOBecue B rereporeHHbIx cuctemax. KossoniHele cuctemsl (pacTBOPHI).
OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

OnexTponus. ['anbBaHUUECKUE JIEMEHThI. XEMOTPOHBI.

Crekna. Cutaiuisl. @apdop, TexHUUYECKas U CTPOUTENbHAsA KepaMHKa.

XuMmus niaaTMHOBbIX MeTamwioB. CrmiaBpl Ha HMX OCHOBe. VHTepmerauMueckue
COEJIMHEHUS U TBEPBIE PACTBOPHI ITUX METAJIIOB.

XuMusi METaIOB  MOATpymnm Meau W uuHKa. ChjaBel Ha  HMX  OCHOBE.
HHTepMeTanyecKkue COEIUHEHUS U TBEPBIE PACTBOPHI 3TUX METAIJIOB.

XHAMHS DJIEMEHTOB CEMEMCTBA Keje3a, MX CIUIABbl M XHMHMYECKHE COCIMHEHMS.
HHTepMeTaiinyecKkue COeqUHEHUS U TBEPbIE PACTBOPBI 3TUX METAJLIOB.

OO011ast XapaKTepUCTHKA JIETKUX KOHCTPYKIIMOHHBIX MaTEPHAIIOB.

OO1w1ast xapaKTepUCTHKA TAKEIbIX KOHCTPYKIIMOHHBIX MaTepHAaIIOB.

XUMHUS BSXKYIIUX BELIECTB.

Metoapl MHCTPYMEHTAJIBHOIO aHalIM3a MHCCIELYyeMOro BeuiecTBa. KoauMuecTBEHHBIM U
KAueCTBEHHBINA aHAIIN3.

Opranunueckoe TormuBo. [IpoayKThl TOpeHHs TOIUIMBA M 3all[UTa BO3IYIIHOIO OacceliHa
OT 3arpA3HEeHH.

Opranuueckue MoJMMepbl U MaTepHaibl: 0COOCHHOCTH CTPOEHHMS, TOIyueHHe, CBOMCTBA,
IIPUMEHEHHE U YTUIIN3aLHs.

Heoprannueckue M »I€MEHTOPraHWYECKHE NOJIMMEPbl: OCOOCHHOCTH HUX CTpPOEHUS,
IIOJIyYEHHUE, CBOMCTBA U NpUMeHeHNe. KpeMHUHOPraHn4eCcKUe COEIMHEHUS.
TexHuueckuil mpolecc W H3KoOJOrHUeckue mpobiemsl. Poiab XumMuM B pelieHUH
9KOJIOTUYECKUX MpoOsieM. MeTo1bl MaJTOOTXOJHON TEXHOIOTHH.

XapakTepuCTUKa CTOYHBIX BOJA. MeTObl OUMCTKU CTOYHBIX BOJA. MeTobl 3aMKHYTOTO
Boi0o0opoTa. OXpaHa BOJAHOTO OacceiiHa.
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Kpurepuu ouneHku:

Kpurepuu

Ilokazarenu

1.HoBu3Ha Tekcrta
Make. - 20 baiuioB

- AKTyaJIbHOCTh IPOOJIEMBI H TEMBI;

- HOBU3HAa U CaMOCTOATCIBbHOCTD B IIOCTAHOBKC HpO6JIeMBI, B
(bopMyIHPOBaHIH HOBOT'O aclieKTa BHIOPaHHOM /I aHAIN3a
poOIEMBI;

- HAJIMYKE aBTOPCKOM MO3MIMH, CAMOCTOSITEIIbHOCTD CYKICHHH.

2. CreneHb pacKpbITHs
CYIIHOCTH ITPOOIIEMBI
Makec. - 30 6ayuioB

- COOTBETCTBUE IJIaHa TeMe pedepara;

- COOTBETCTBHUE COJIEPKaHUA TEME U IJIaHy pedepara;

- IOJTHOTA ¥ TIyOWHA PAaCKPHITHS OCHOBHBIX MOHATUH MPOOIIEMBL;
- 000CHOBaHHOCTh CIIOCOOOB U METOZ0B PabOThI C MAaTEPUATIOM;
- yMeHHue paboTaThb ¢ IUTepaTypoil, CHCTEMaTH3UPOBATh U
CTPYKTYpUpPOBaTh MaTepHall;

- yMEHHe 000011aTh, COTOCTABIIATh PA3IMYHBIE TOUYKU 3PEHUS IO
paccMaTpuBaeMoOMy BOIIPOCY, ApIYMEHTHUPOBATh OCHOBHBIE
10JIOXKEHHUSL U BBIBOJIBL.

3. O6ocHOBaHHOCTH BbIOOpA
HUCTOYHUKOB
Makc. - 20 6amioB

- KpyT, [IOJIHOTA UCIIOJIb30BAHUS JINTEPATYPHBIX UCTOYHUKOB T10
npobieme;

- IPUBJICYCHUE HOBEUIINX paboT 1o mpoodiieme ()KypHaIbHbIC
nyOIHMKanuu, MaTepualibl COOPHUKOB HAYYHBIX TPYAOB H T.JI.).

4. Cobmroierne TpeOoBaHUM
K opopmienuto Makc. - 15
OajuIoB

- IpaBHIIbHOE 0()OPMIICHHE CCHUIOK Ha UCIIOJIb3YEMYIO
JTUTEPaTypYy;

- IPaMOTHOCTH ¥ KYJIbTypa H3JI0KCHUS;

- BIIQJICHHE TEPMHUHOJIOTHCH U TOHITHITHBIM aImapaToM
poOJIEMBI;

- cobOmoieHne TpeboBaHnil K 00beMy pedepara;

- KyIpTypa oopmiieHus: BblIeJIeHHE a03alleB.

5. I'paMmOTHOCTB
Makc. - 15 damtoB

- OTCyTCTBUE OporpaduIecKux U CHHTAKCHUECKUX OIMIMOOK,
CTHWJINCTUYECKUX NOTPEIIHOCTEN;

- OTCYTCTBHUE OII€YaTOK, COKPAILEHUH CIIOB, KpOMe
OOIIETIPUHATHIX;

- JINTEPATyPHBIN CTHJIb.

OuenuBanue J0KJaaa

Hoxnan omnenuBaercs mo 100 OamnpHOM 1IKane,

Oasibl TEPEBOASATCS B OICHKH

YCIEeBaeMOCTH CIIEAYIOMUM 00pa3oMm:
* 86 — 100 6a1I0B — «OTIIUYHOY;
* 70 — 75 GannoB — «XOPOIIOY;
* 51 — 69 GamIoB — «yJOBJIETBOPUTEIHHO;
» MeHe 51 6amna — «HeYIOBIETBOPUTEIHHOY.

28



CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX 1 €CTCCTBCHHOHAYYHBIX THUCIUITIINH

Keiic-3a1anus

10 JUCHUIUIMHE XHMHUS

Keiic-3apanue Ne 1 «Kiiaccbl HeOpraHu4ecKux coeuHeHu i

OnbIt. Ilonyyenue cpegnux cone

a) PeakTuBbI: pacTBOp XJy0opuaa 6apust 1 H., pacTBop cyibdaTa HaTpus 1 H., HpoOupka

Hanute B mpobupky 3-4 xarum pacTBopa xyiopuaa 6apusi, 100aBuTh 3-4 Karii pacTBopa
cyabdara U HaTpuUs.

0) PeakTuBBI: pacTBOp Cynbdara Menu | H., TUHK METAUTHNYECKUH, MPOOHpKa

Hanute B npobupky 3-4 xarum pactBopa cyiibhaTa Meau, OpOCUTh KyCOUeK IIUHKA.

B) PeakTMBBI: HACHIIIICHHBIN pACTBOP TUAPOKCUIA KalbIus, okcu yriepoda (IV), anmapar
Kunna

Hamute B mpobupky 1o 1/3 o6bema pacTBopa ruipoKcua Kaablys (M3BECTKOBAs BOJIA) U
HPOIYCTUTH Yepe3 Hero okcup yraepoaa (IV) (yriekucnslii ra3) us annapara Kumnna 1o
MOSIBJICHUS MYTH.

3aganne. 3anuch JaHHBIX ONbBITA.

1) OTmeTbTe U3MEHEHHUSI B TPOOUPKAX B XO/I€ MPOBEIECHUS OIIBITOB.

2) Hanumure ypaBHEHUs: XUMHUYECKUX PEAKIMA, IPOTEKAIOMX B IPOOUpPKAX.

3) Ion xax a0l U3 peakiuil ykaKuTe MpU3HaK peakuuu (Harpumep, Oeblid 0caIokK,
oOecriBeYrBaHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaKklnu, 3a UCKIIOUEHUEM BOJIbI.

5) ChopmynupyiiTe BBIBOA: PEAKIUIMU MEXKIY KAKUMH KJIacCaMU HEOPraHMUYECKUX
COEITMHEHUI MOXHO MOJyYUTh CPETHUE COH 7

Keiic-3aganne Ne 2 «XuMnueckoe paBHOBecHe M KHHETHK))

OnbIT. 3aBUCHMOCTH CKOPOCTH PEAKIMH 0T KOHIEHTPALMH Pearnpyoux BemecTs

PeakTuBbI M 000py10BaHUeE: PACTBOP CEPHON KHUCIIOTHI 2 H., paCTBOP THOCYJIb(paTa HATPUs
(Na2S203) 1H., IucTUITMpOBaHHAS BOJIA, YEThIPE MEPHBIE MPOOUPKH, KalleIbHULIB! T
MUIETKH, CEKYHIOMEp

Tuocynbdart HaTpUs pearupyer ¢ CEpHON KUCIOTOM MO CIeIyIONEMY YPaBHEHUIO PEaKLInu:

Na2S203 + H2S04 = Na2S04 + 502 + H20 + S|

ITpu3HaKOM MpoTeKaroel peakluu SBIIeTCs 00pa30BaHKUe MYTH NPH BBITAJICHUH CEPhI B
0CaJIoK.

Jlnist mpoBeIeHHsI OMbITa B YEThIpEX MPOoOUpPKax MPUTOTOBbTE paBHbIE 00BbEMBI PACTBOPOB
THOCYJIb(aTa HATPUSI PA3TUIYHON KOHIICHTPAIIMH, JJIsl 3TOTO BHECUTE B IPOOUpPKHU 4, 6, 8 1 12
Karesb THOCYJIb(aTa u 1oBeuTe 00beM B podbupkax 10 12 kanenb 100aBUB B KaXIYI0 BOAY,
KaK yKa3aHo B Tabnuue 1.

3arem B 1-10 npoOHpKy 100aBbTe 1 Karuio cepHON KUCIOTHI, OJHOBPEMEHHO BKJIIOUHB
cekyHnaomep. [Ipocnenure, 9TO00BI KaTuIs HE MOMajia Ha CTEHKUA MPOOUPKH.

Kak TompKo MOsBUTCA MYTh, BBIKJIIOUUTE CEKYHAOMEDP M 3aHECUTE pe3ysibTara B Tadnuiy 1.

[ToBTOpHTE OMEBIT C 2, 3 U 4-i1 MpoOUpPKaMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Tabsuiry 1 naHHBIC, TPOBEICHHBIX HCCICIOBAHUN
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Ta6auna 1- JlanHbie onbiTa

No KonnuecTBo Kamenb O6mee | OtHocuTenbHa | Bpems OTtHOCHUTENbHA
HpO6I/IpK PaCTBOp H2 PactBO YUCIIO s IIOABJICHHU | 51 CKOPOCTh
u Na2S20 | O p Karesb | KOHUEHTpalus. | s MyTH, peakmuu 1/t,

3 H2S04 |, Na25203, t, cex cek.-1

VoOur. | CorH.

1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunTtaiiTe OTHOCUTEIBHYIO IPAKTUYECKYIO CKOPOCTh PEAKIUH ISl KaXKI0TO CITydast
(1/t), 3Hast Bpems peakiuu. 3aHecuTe B Ta0IuILy 1.

3) PaccunraiiTe OTHOCHTENBHYIO KOHLIEHTPAIMIO THOCY Ib(aTa: MPHHUMAsST KOHLIEHTPAIHIO
B niepBoii mpodupke ¢ 4-1 kamwsasmMu CotH = 1, ¢ 6-10 karsimu — Cot = 1,5 u 1.1. 3aHecure
JaHHbIe B Ta0my 1.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTEILHOM MPAKTUYECKONM CKOPOCTH PEAKIIUU OT
OTHOCHTEJIEHOW KOHIIEHTPAIlUU THOCY Ib(haTa HaTpusl, OTKJIa(bIBast 3Ha4eHus 1/t ya ocu X u
CorH.yaocu Y.

5) Chopmynupyiite BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIEHTPAII!
TUOCYJb(aTa HATPUS MPHU JAHHBIX YCIOBUSX.

Keiic-3axanue Ne 3 «PacTBOpBI 3JIEKTPOJIUTOB)

OnbIT. XapakTep JMCCONMALUMA THAPOKCHIOB

ITosyyeHue ruipoKcHIa MarHusi.

PeaxkTuBbI: pacTBOp XJI0opUa Maruus | H., pacTBOp rMApOKCcHAa HaTpus 1 H., pacTBOp
COJITHOM KUCJIOTHI | H.

B nBe npobupku BBecTH 10 5-6 Kanens 1 H. pacTBOpa XJI0opuaa MarHusi U J00aBUTh B
KKIYIO 110 5-6 Kanenb 1H. pacTBOpa r’MAPOKCUAA HATPHSL.

B nepByto npobupky k ocaaxy 100aButh §8-10 kamnens 1 H. pacTBOpa COJIIHOM KUCIIOTHL, a B
apyryro 8-10 xanens 1 H. pacTBOpa rMIPOKCUIA HATPHUS.

3aganue. 3anuch JaHHBIX ONBITA

1) Kakue npusnaku peakiuii Bol Habmoaete ? B kakoM citydae Habnoaercs
pacTBopeHue ocaaka?

2) Hanummre MoJeKyJsipHble U HOHHO-MOJIEKYJISIpHbIE YPaBHEHUS PEAKLIUU:

MOJIy4€HUs THIPOKCH/Ia MarHus;

THIPOKCHIa MarHusl ¢ COJITHOM KUCIIOTOH,

THIPOKCHU/Ia MarHusl ¢ TUIPOKCHIOM HATpHS.

Kaxkas peakuus He uzer ?

3) KakoB xapaktep aucconuanyy ruipokcuaa Marausi? 3anuinTe ypaBHeHHe
JUCCOLMAIIMY THAPOKCHA MarHusl.

Keiic-3ananne Ne 4 «OCHOBBI 2JIEKTPOXUMHU M)

OnpiT. IUHKOBO-MeIHbIN IraJibBAHUYECKUH JJIEeMEHT

IIpu6Gopsl u peakTuBbl: pactBopbl: CuSO4, 1 1, ZnSO4, 1 1, KC1 (Hac.); amexkTpoab —
IIMHKOBBIA U MEJTHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, MOJIOCKH (GUIBTPOBATEHON
Oymaru.

CobuparoT raqbBaHUYECKUH 2JIEMEHT: B OAMH cTakaH HanuBaroT 100 M1 pacTBopa conu
LIMHKA, B Apyroil — 100 M1 conu Meau, COEANHSIIOT UX 3JIEKTPOJUTHUYECKUM KIIFOUOM (ITOJIOCKU
(buIBTPOBAILHON OymMaru, CMOYEHHBIC PACTBOPOM XJIOpHAa Kanwus). B pacTBops! coneit
OITYCKaIOT COOTBETCTBYIOLINE UM MIEKTPOAbl. Bo BHENIHEN LieNK ralbBAHUYECKOTO AJIEMEHTA
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COEIUHSIOT AJIEKTPOABI C BOIbTMETpoM. [Ipu moaxiouennn npubopa HEOOXOAUMO CTPOTO
COOJIIOIaTh MOJIIPHOCTb.

3aganue. 3anuch JAHHLIX ONBITA.

1) 3aduxcupyiite mokazanus BoabTMeTpa: Epaktuy = B,

2) Paccuuraiite TeOpeTHUECKU HAIPSDKEHUE TaIbBAHUUECKOIO JIEMEHTA, MOJIb3YsCh
3HAUEHUSIMU CTaHJIAPTHBIX AIEKTPOAHBIX NTOTeHIHanoB Ereop = B,

3) Beruuciure KII1/[ nzygaemoro ransBanudeckoro anementa: KITJ =
Edaxr./Eteop.-100%.

4) N300pa3ute cxemy rajJbBaHUYECKOTO JIEMEHTA.

5) Hanumure ypaBHEHUS peaklMii, IPOTEKAIOLIUX Ha 3JIEKTPOJIaX raJIbBAHUUECKOTO
3JIEMEHTA, 1 CYMMApHOE YPAaBHEHHE XUMHUUECKOU PEaklMM, B pe3yJbTaTe KOTOPOH BO3ZHUKAET
AIIEKTPUYECKUI TOK B JAHHOM JIEMEHTE.

Keiic-3apanue Ne 5 « Koppo3usi 1 3ammra MeTajIoB U CILIABOB»

OnpiT. Koppo3usi cniiaBoB MeTalJI0B

HccnenoBanue MexaHu3Ma pa3jiu4YHbIX BUT0B KOPPO3UH METAJLIIOB

PeakTHBBI M MaTepuaJIbl: IMHKOBAs U MEJIHAs IJIACTUHBI C 3a)KMMOM; 2 H PacTBOP
H2S04, nuctrminmupoBanHas Boja.

3anoaHUTh CTaKaH Ha 2/3 pacTBOPOM CEPHOM KHUCIIOTHI.

OnycTuTh B pacTBOP MUHKOBYIO U MEJIHYIO TUTACTUHBI, CIIE/IS, YTOOBI INTACTHHBI HE
KOHTaKTUPOBAJIH JIPYT ¢ ApyroM. 3aUKCHUpPOBaTh BBIJEIEHNE BOJAOPOa Ha OJHOM U3 TJIACTHH.

CoenuHuTh ¢ TOMOIIBIO 32KUMa IIUHKOBYIO U MEJTHYIO IJIACTUHBI, CIEAS, YTOOBI IIJIaCTHHBI
KOHTaKTUpOBaNU Apyr ¢ Apyrom. Urto usmenumnocs? [louemy?

3aganue. 3anuch JAHHLIX ONBITA.

1) Cnenaiite BBIBOJBL, T/I€ YKQKUTE MEXaHU3M KOPPO3HH METaIa B pa3HbIX CIy4asX: MpU
3aMKHYTOH M Pa30MKHYTOW LIENIH raJIbBAHUYECKOIO IJIEMEHTA.

2) Hanumure cxemy KOppO3UH IMHKA B MPUCYTCTBUU MEIH B KHCIIOTE.

Keiic-3amanue Ne 6 «XuMusl BSKyIIUX BelIeCTB)

OnbiT. UnenTndukanmns Ka4yeCTBEHHOI0 COCTABA MOPTJIAHALIEMEHTAa U PeaKIuH
Cpeabl ero pacreopa

PeakTuBbBI: TOpPTIIAaHALIEMEHT, AUCTUIUIMPOBaHHAS BoJa, (heHondTanent, 1 H. pacTBOp
Na2CO3

OobopynoBanue: mpoOUPKHU, CTEKIISTHHAS MMAJIOYKA, TUTIETKA, IEHTpUdyTa

B npobupky HachlbTe Ha KOHYMKE LINaTeNsl MOpTIaHALlEMeHTa U 100aBbTe 5 M1 Bojbl. B
TE€YEHHE 5 MUH. DHEPIUYHO BCTPSAXHUBANTE COAEPKUMOE IPOOUPKHU, 3aTEM JAlTE OTCTOSATHCS 15
MUH. WK OTUeHTpUyrupyite. LlenTpudyrat (BepxXHHiA €0 XKUAKOCTH) OTOEpUTE IPU
MTOMOIIIU MUTIETKU B 2 MPOOUPKH, B OJIHY 100aBbTe 2 Kariu ¢eHondTalenHa B IPyryko S5 Kareib
1 . Na2CO3.

3aoanue. Coenaiime 3anuce OAHHBLIX OnbIMA.

1) CocraBbTe MOJIEKYJIIPHOE M HOHHOE YPAaBHEHHS I'MJIPOJIM3a OPTOCHIIMKATA KaJIbLUS 110 1-
U CTyIeHU

2) VKaxxuTe Kakue MPOayKThl THIPOIN3a ObUIH 00HApYKEHBI IPU TTOMOIIM PeaKIHi
denondranenHa u Npy B3aUMOACHCTBUM ¢ KapOOHATOM HATPUSL, YKAXKHUTE MPU3HAKU PEAKIINH

3) CocraBbTe MOJIEKYJIIPHOE U MOHHOE ypaBHEHMS 00pa30BaHUs Oca/lka pu J0OABICHUU K
nentpudyrary Na2CO3
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Kpurtepuu onieHuBaHMs BbINOJIHEHUS KeiiC-3aIaHMd:

OTMETKA «OTJIMYHO»
- 3aJIaHUE BBIIIOJIHEHO B IIOJIHOM 00BbeMeE ¢ COOII0IEHUEM HEOOXOAUMON
10CJIEI0BATEILHOCTH JAEUCTBHIA; B OTBETE MPABUIILHO U aKKYPATHO BBIITOJIHACT BCE 3AIIMCH,

TaOJUIIBI, PUCYHKH, YEPTEKH, rPa(UKH, BEIYUCICHHS;, TPABUIHHO BBITOIHICT aHAU3 OLIHOOK.

OTMeTKa «X0pOoLIo»

- 3aJJaHKE BBIIIOJIHEHO MPABUIIBHO C YYETOM 1-2 MENKHX MorpemHocTei wim 2-3
HEJ0YETOB, UCIPABICHHBIX CAMOCTOATEILHO MO TPEOOBAHUIO MTPEMoaaBaTelIs.

OTMeTKa «y10BJ1€TBOPHUTETbHO»

- 3a/1aHUE BBINOJHEHO NPABUIILHO HE MEHEe YeM HAIOJIOBUHY, JOMYIICHbI -2
MOTPEIIHOCTH WUJIM OJHA IpyOast ormmoKa.

OTMeTKa «Hey/A0BJIEeTBOPUTETbHO»

- JomyIieHs! 1Be (1 6oiiee) rpyObie OMMOKY B X0z€ paboThI, KOTOPBIC 00yJaIOIIUACS HE

MOXKCT UCIIPABUTH AAXKC I10 Tpe60BaHI/IIO nperoaaBaTeyid UK 3alaHUC HE PCIHICHO ITOJHOCTBIO.
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CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_ICI/IH)KCHGDHBIX 1 €CTCCTBCHHOHAYYHBIX THUCIUITIINH

Bonpocs pist codecenoBaHusi

10 JUCHUIUIMHE XHMHUS

Tema: OcCHOBHbBIE KJIACCHI HEOPTrAHUYECKOH XMMUM

1. Maiite popMynIupOBKY MOHSATHI OKCHJIOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM(OTEPHOTO.

[IpuBenuTe mnpuUMepsl OKCHAOB: a) KHUCIOTHBIX; ©O) OCHOBHBIX; B) aM(OTEPHBIX; T)
HecoJeo0pa3yomux (0e3pa3IndHbIX).

2. Hanmmmure dopmyiel anruapuaoB ykazaHubix kuciot: H2SO4, H3BOs, H2P207, HCIO,
HMnOa.

3. BeBenmure (hopMynbl KHCIOTHBIX OKCHIOB U3 (opmyn creayroomux kuciaor: HNO,
HoMnOg4, H3PO4, HNO3, H3BOs.

4. Hanummumre (opMyasl OKCHIOB, KOTOPbIE MOXXKHO MOJYYHTb, pasjiaras HarpeBaHUEM
cnenyronie ruapokcuap:  LiOH, Cu(OH)2, H3AsOas, Cr(OH)z, H2SiO3, H2SOs.

5. HanmmmTe ypaBHEHHs peakuii MEXIY CIECAYIONIMMA OKCHIAMH:

a) OKCHJI Kanblus u okcu azora (V);

0) oxcun cepsl (V1) u okena menu (11);

B) okcun ocdopa (V) 1 okcH Kamus;

r) okcup xkenesa (111) u okeun xpemuus (IV).

6. Kaxkue u3 cienyronmx BemiecTB OyayT pearupoBath ¢ okcuaoM azota (V): Ca(OH)z;
H2S0a4; MgCly; K20; H20; SO,?

7. Maiite (bOpMyYIHPOBKY MIOHATUHI KHCIIOT. IIpuBenure [IPUMEDPBHI
0ECKHCIOPOAOCOIePIKALIIX KUCIOT.

8. TlpuBenuTe mpuUMEpPHI KUCIOT: a) OTHOOCHOBHBIX; 0)IBYXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. Yro takoe ocHoBanme? I[IpuBemuTe mNpUMEpPH PACTBOPUMBIX W HEPACTBOPHMBIX
OCHOBaHUM.

10. Kakue BemiecTBa Ha3bIBAIOT COMSIMU?

Tema: KomMIuiekcHbIe coeIMHEHHUS

1. Kakue coenrHeHUs1 HA3BIBAOTCS KOMILJIEKCHBIMU?

2. Kakue MOJIeKyJIbl B MOHBI MOTYT SIBJISIThCS JIMTAHJITAMH B KOMIUICKCHBIX COCTUHCHHSIX ?

3. Hasosure coequnenus: [Ni(NH3)s]SO4, [Ag(NH3)2]NOs3, [Zn(H20)4]SO4, [Cr(H20)6]Cls,
Ks[Fe(CN)s], Naz[Ag(S203)2]. Hanuimure ypaBHEHHS JUCCOIMAIIAN STHX COSAMHEHUI B BOJIHBIX
pacTBopax.

4. Hanumwure KOHCTAHThI YCTOMYMBOCTHU BBIIICTIEPSUUCICHHBIX KOMIUIEKCHBIX HOHOB.

5. IlpuBeauTe MpUMEPHI PEaKIHii, KOTOPhIE CIIOCOOHBI Pa3PYLIIUTh BhIMICIEPEUNCIICHHBIE
KOMILIEKCHBIC HOHBI.

6. Ompenenure 3apsg KOMIUIEKCHOTO HOHA, KOOPAWHAIIMOHHOE YHCIO W CTEIEHb
okucneHus: komruiekcoodpazoparens B coenuHenusx: Ka[Fe(CN)s]; Na[Ag(NO2).]; Ko[MoFg];
[Cr(H20)2(NHz3)sCI]Clo.

7.  Omnpenenure 3apsiji KOMIUIGKCHOTO HWOHA, KOOPIMHAIIMOHHOE YHCJIO W CTEICHb
okucieHus: komruiekcoobpasosarens B coequneHusx: [CU(NH3)4]SOs; Ko[PtCle]; K[AQ(CN)2];
Rb[SbBrg].

8.  Ompenenurte 3apsii KOMIUIEKCHOTO HOHA, KOOPIHMHAIIMOHHOE YHCIIO M CTEMEHb
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okucieHuss KomruiekcooopasoBarens B coenuneHusx: K[ShCle]; Na[Sb(SO4).2]; Ka[Fe(CN)e];
Ka[TiClg]; K2[Hgls].

Tema: KnuHernka XuMu4ecKoil peakuuu

1. UTto Takoe roMOreHHasl ¥ reTepOoreHHasl peakuuu?

IIpuBectu npumMepsl

2. Uto Takoe CKOpPOCTh XMMHYECKOM peakuuu? UeM uzmepsieTcss CKOpPOCTh XUMHUUYECKUX
peakuuii? Kakue GpakTopbl BIUSIOT HA CKOPOCTh XUMUYECKUX PEAKIIHIA?

3. ChopmynupyiiTe 3aKOH JIEHCTBUS MacC U MPUBEAUTE €r0 MATEMAaTUYECKOE BhIPasKEHUE.

4. Yto HaA3bIBACTCS KOHCTAHTOM CKOPOCTH XMUMHUYECKOHM PEaKIMU U KaKoB (PU3MYECKHIA
CMBICJI 3TON BEIUYHMHBI?

5. Hanmmure BbIpakeHNUE 3aKOHA JEHCTBUS MACC U1 PEAKLIUMI:

2NaOH + H2SO4 = NaxSO4 + 2H0

Ca0O + CO2 = CaCOs

N2 + 3H2 = 2NH3

6. Uro Takoe karanuz? Karanuzarop? B uem npunumn nedcTBus Kataauzaropa?

7. Kakue peakuuu Ha3bIBatoT oOpatuMbeiMu? [IpuBeanTe mpumepsl.

8. Uemy paBHA KOHCTaHTa paBHOBECHS 0OPAaTUMON peakinu?

9. Chopmynupyiite npuniun Jle-Ilatense.

Tema: PacTBOpHI

1. Kakue crocoObl BEIpaKEHHSI KOHIIEHTPAIMH pacTBOpa CyLIECTBYIOT?

2. Yro Takoe TUTp pactBopa? Uem OH OTJIMYAETCS OT IUIOTHOCTU?

3. B kakux equHHUIIAX BbIpAXXaeTCs MaccoBast 10Jis, MOJIIpHasi, MOJIsIIbHAsL KOHLIEHTPALUU
pactBopa, TUTp?

4. J151s yero nNpuMeEHseTCsl METOJ] KUCIOTHO-OCHOBHOTO TUTPOBAaHMSI?

5. Kakue BeliecTBa Heb3sl UCIIOJIb30BATh IS IPUTOTOBICHUS CTAHJAPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TuTpoBaHuu? [louemy?

6. Hanumure ypaBHeHUE peakIMy CUIIbHOW KUCIOTHI C COJIBIO CIIA00M KUCIOTHI B
MOJIEKYJISIPHOM, HIOHHOM U COKpPAIlleHHOM MOHOM BUJIE.

7. UTO Takoe XKECTKOCTh BOAbI? B KakMX eJMHUIIaX OHA BBIpaXKaeTcs?

Tema: OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKINHA

1. Yro Takoe OKHUCIUTENb, BOCCTAHOBUTEIb, CTETIEHb OKUCIIEHUS?

2. Moryt 11 JaHHBIE BellleCTBa MPOSBIATh B peakuusax cBoiicTBa okucnutens: Mg, HNOo,
HCIO, S, Cr203 , KOH? IlpuBenute mpuMepbl peakiuii.

3. IIpuBenuTe 3 npumepa BeLIECTB, MPOSBIAIOLUIMX KaK CBOWCTBA OKUCIINTENS, TaK U
BOCCTAaHOBUTEI.

4. MoXHO 11 OKMCITHTh HOHBI Fe?* xopom B cranmapTHsie ycnoBusax? B o60cHoBaHHH
OTBETA IPUBEAUTE CTAHAAPTHBIE IOTEHIIUAIIBI Oy PEAKIIUH.

5. MOXHO JI¥ OKHCIIUTB HOHKI Fe?" HooM B cTaHAapTHHIX ycnoBusax? B 060cHOBaHHH
OTBETA NPUBEAUTE CTAHAAPTHBIE IOTEHIHUAIIBI IOy PEAKIIHi.
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Kpurtepuu oneHuBaHus 0TBETA 00YYAKOLIUXCH NMPH co0eceT0BAHUM:

OneHka «OTINYHO»

- BBICTaBJISETCS OOydYaroLIEMycCsi, €CJIM JlaH IIOJHBIM, pa3BepHYTbI OTBET Ha
IIOCTaBJICHHBIA  BOINPOC, IIOKa3aHa COBOKYHNHOCTh OCO3HAHHBIX 3HAaHUH 00 0OBeKTe,
IPOSIBIIAIONIASCS B CBOOOJHOM ONEPUPOBAHUM MOHATUSIMHU, YMEHUH BBIICIUTh CYLIECTBEHHbIE U
HECYIIECTBEHHbIE €r0 MPU3HAKH, MPUYMHHO-CIEICTBEHHbIE CBs3H. OTBeT (opmynupyercs B
TEPMHMHAX HAYKH, U3JI0KEH JIMTEPATypHBIM SA3BIKOM, JIOTMYEH, JOKAa3aTEJICH, JNEMOHCTPUPYET
aBTOPCKYIO MO3ULHIO 00y4aromerocs.

OuneHka «xopouo»

- BbICTaBIIAE€TCAd OOydYaloIEMyCsl, €CIM JaH IIOJHbIM, pa3BEepHYThI OTBET Ha
IIOCTaBJIEHHBI  BOIIPOC, II0Ka3aHa COBOKYIHOCTb OCO3HaHHBIX 3HaHUMl 00 oOBekTe,
JIOKa3aTeJIbHO PACKPBITBl OCHOBHBIE IIOJIOKEHUS TEMBI; B OTBETE IPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTHUYECKas IOCIEN0BAaTEIIBHOCTh, OTPaXKarollasg CYIIHOCTh PACKPBIBAEMBIX
HOHSTUN, TeOpuld, siBeHUI. OTBET U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX Hayku. MoryT
ObITh JONYUIEHbl HEIOYEeThl B ONPEACICHUM IOHSATUH, HCIPaABIEHHbIE OO0YyYarOIUMCs
CaMOCTOSITENIBHO B IIPOLIECCE OTBETA.

Onenka «yJA0BJIETBOPUTEJIBHO»

- BpICTaBisieTcss  oOydarollemycs, €cild JaH [OJHBbIH, HO  HEIO0CTaTOYHO
IIOCJIEZI0BATENbHBINA OTBET HA IIOCTABIEHHBIN BOIIPOC, HO IIPU 3TOM IOKa3aHO
YMEHHUE BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIC NMPHU3HAKM M IPUYMHHO-CIIEACTBEHHBIE
cBsi3u. OTBET JIOTMYEH U U3JIOKEH B TePMHUHAX HaykKu. MoryT ObITh JOMyIIEHb! 2-3 OMIMOKH B
ONpEIEICHUN OCHOBHBIX TIOHATHUH, KOTOpble OOydalooIuics 3aTpyAHSIETCS HCHPAaBUTh
CaMOCTOSITENIBHO.

Ouenka «Hey10BJIETBOPUTEIbHO)

- BBICTaBIIAETCS OOy4YarOLIEMyCsl, €CJIM JIaH HEMOJHbII OTBET, MPEJICTABIAIOUIMNA COO0M
pa3po3HEHHBIE 3HAHUS IO TEME BONPOCA C CYIIECTBEHHBIMH OLIMOKAMHU B OIPE/ICICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HENOTMYHOCTh H310KeHus. OOyvaromuiicss He OCO3HaeT
CBS3b JIAaHHOTO NOHSITHS, TEOPUH, SIBJICHUS C IPYTUMHU OOBEKTaMU AUCHUILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETU3aLHs U JOKA3aTeIbHOCTD U3JI0KeHUA. Peub HerpamoTHas. JloNoIHUTENbHBIE
Y YTOUHSIOIME BOMPOCHI MPEMNo/IaBaTesi He MPUBOIAT K KOPPEKIMH OTBETa 00yYaroIlerocs He
TOJIBKO Ha MOCTABJIEHHBIN BOIIPOC, HO U HA JPYTUe BOIPOCH! JUCIIUIUIMHBI.
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CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX 1 €CTCCTBCHHOHAYYHBIX THMCIUITINH

KoMmiuiekT 3agaHuil 1J1s1 KOHTPOJILHOH PadoThl

10 JUCHUIUINHE XHUMHUS

1. a) Hammucatrp ypaBHEHUS peakuuii, MPU MOMOIIN KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOIIUE
TIPEBPAIIICHHUS:

Na28n02
Sn SnCl, Sn(OH)2< SnNOJ)
3)2.

0) Kakue u3 npuBeieHHBIX BelecTB OyayT B3aumoeiicTBoBathk Mexay coboii: Ca(OH), u NaOH,;
Pb(OH), u KOH; H2SO4 u H2SO3; HCI u Na,S; HNO3z u MgO? Hanmcats ypaBHEHHSI COOTBETCTBYFOIIHX
peaKLuid.

2. a) CocTaBUTh YpaBHEHHS pPEaKIUid, MPH MTOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTDH CIIEIyIOIIUE
NpEeBpAILCHHUS:

FeCl; — Fe(OH); — Fe(OH); — Fe 03 — Fez(SO4)3.

0) Kakue u3 mpuBefeHHBIX OKcuaoB OyayT pearupoBath ¢ HCIl: N2Os; SOs; AlOs; Cl.07; Zn0O;
K>O? Hanucarb ypaBHEHHUS! COOTBETCTBYIOLINX PEAKIIHH.

3. a) CocTaBUTh ypaBHEHHs PEAaKLHH, P MOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH CIEIYIOIINE
NpeBpaILCHHUS:

P — P,0Os — H3PO4s — NazPOs — Cag(PO4)2.

0) 3aKOHYNTH ypaBHEHU peaklni, TOKa3bIBAOMMX aMmpoTepHOCTh okcuna cBuHIa (I1): ocHOBHBIE
ceoiictea PbO + HNO3; — ...;

CITaBJICHUEC

- ety
KucioTHsle cBoiicrea PhO + KOH e

4. a) Hanucath ypaBHEHHs PEaKIUil, IPU TOMOIIHM KOTOPHIX MOXKHO OCYIIECTBUTH CIEIYIOIIHE
NPEBPAICHUS:

N2 — NH3 — (NH4)2SO4 — NH4Cl — NHz — NH4NO:3.

6) Kakue u3 mpuBenenusix okcumos pearupyior ¢ NaOH: MgO; Cl,0; Na.O; CrOs; Ca0; CO,?
CocTaBUTh ypaBHEHHUS COOTBETCTBYONIUX PEAKITHH.

5. a) CoctaBUTh ypaBHEHHS peaklUii, MPH MOMOIIK KOTOPHIX MOXKHO OCYILIECTBUTH CIIEAYIOIIHE
MIPEeBPAIICHUS:

Si — Si0; — K>SiO3; — H2SiO3 — SiOs.

0) Kakue n3 yka3aHHbBIX HIKE BEIECTB MOTYT B3aumojieiictBoBath ¢ pactBopom KOH: HI; CuCly;
SO,; Ba(OH),; SnO? Hamucats ypaBHEHMSI COOTBETCTBYIOIINX PEAKIIHIA.

6. a) CocTraBUTh ypaBHEHHUsS PEakiuii, IPU MOMOIIU KOTOPBIX MOXXHO OCYIIECTBUTH CJICIYIOIINC
NPEBPAIICHUS:

SO3 « SOy « S — FeS — H,S — KHS.

6) CocrtaBuTh ypaBHEHHUS pEaKIUd MEXKIy KHUCIOTaMA W OCHOBAaHUSAMH, TPUBOIAIMIMX K
obpaszoBanuio coueit: NazS; Fea(SOa4)s; KsPOs.

7. a) Hamucath ypaBHEHUs peakiMii, MPH MOMOIIH KOTOPBIX MOXXHO OCYIIECTBHUTH CIICIYFOIIHE
MIPEeBpaIICHUS:

Ca— Ca(OH)z — CaC0O3; — CaC|2 — Ca3(PO4)2.

0) CocraBuTh YypaBHEHHS pEaKIUil MEXKAy KHCIOTAaMH M OCHOBAaHHUSMHU, NPUBOAAIIUX K
obpasosanmto cojeir: NaNOs; CaHPO4; CuOHCI.

8. a) Hammcath ypaBHEHHs peakiHif, IPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CICAYIOIIHE
MIPEeBpAIICHUS:

Cu — CuO — Cu(NO3z)2 — Cu(OH); — CuCl,.

6) Mexay KakuMH W3 TPUBEICHHBIX Map BemecTB Bo3MoskHa peakmms: CO; u SO2; LIOH u COy;
P,0s u CaO; NaOH u KOH; Li:O u ZnO; Li;O u Na;O? CocTtaBuTh ypaBHEHHS COOTBETCTBYIOIIHNX
peaKLuid.

9. a) Hanmcath ypaBHEHHs PEaKIHif, IPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIIHE
MIPEeBpAIICHUS:

Cd — CdO — Cd(NO3), — Cd(OH)2 — CdSOs.
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6) C xakuMH W3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3auMojeicTBoBaTh cepHas kuciora: HCI;
BaCl,; MgO; CO2; NaOH; ZnO? CocraButh ypaBHEHHs COOTBETCTBYIOIINX PEAKIIHIA.

10. a) CocTaBUTh ypaBHCHUs PEaKIHid, IPU TOMOIIY KOTOPBIX MOXKHO OCYLIECTBUTH CIICAYIOIIHE
MpEeBpaLICHUS:

Zn — ZnCl; — Zn(OH); — ZnO — K3ZnOs.

0) Hamucatp ypaBHeHus peakimii oopasoBanus couneit: Na;SOs; Fex(SO4)s; Ba(NOs)2 B pesynbTate
B3aUMO/JICHCTBUS OCHOBAHHMS M KHCIOTHOTO OKCHJIA.

11. a) CoctaBuTh ypaBHEHHS PEAKIHil, IPH TOMOIN KOTOPHIX MOXKHO OCYIIECTBHUTH CIIETYIOIINE
NPEeBPAICHUS:

S — SO2 — SO; — H,S04 — KHSO4 — K3S0O..

6) CocraButh ypaBHeHus peakiuii oopazoBanus coneit: CaCOs; Alx(SOs)s; NasPOs B pesynbrare
B3aUMOJICHCTBUSI OCHOBHOTO M KUCJIOTHOTO OKCHJIOB.

12. a) Hanucath ypaBHEHHs peakiii, IPH MOMOIIH KOTOPBIX MOYKHO OCYIIIECTBUTH CJICIYIONIHE
NpEeBpaLICHUS:

Al — Al(SO4); — AI(OH); — AlO3 — KAIO-.

0) 3aKOHUYNTH ypaBHEHUS peaklni, MOoKa3bIBalOMUX aMdoTepHocTh okcuaa ojiosa (I1): ocHoBHBIE
cBoiictea SnO + HCl — .. ;

CIIaBJICHUEC

5 —
KucnoTHsele cBoiictBa SNO + KOH

13. a) CoctaBuUTh ypaBHEHHS PEAKIUi, IPH TOMOIIH KOTOPHIX MOXKHO OCYIIECTBHUTH CIIETYIOIINE
NpEBpALICHUS:

Ba — BaO — Ba(OH); — Ba(NOs), — BaCO3; — BaCly.

0) Kakue n3 npuBeneHapx okcuaoB B3anmoaeicTByroT ¢ KOH: NaxO; COy; Ga,0s; MgO; CuO;
Mn,O7? HanucaTh ypaBHEHHUS] COOTBETCTBYIOIIUX PEAKITHIA.

14. a) CocTaBUTh ypaBHEHHUS PEAKIUA, PU TOMOIIM KOTOPHIX MOXKHO OCYIIECTBHUTH CIIEIYIOIIUE
MIPEeBPAIICHUS:

FE(N03)3 — FC(OH)s — Fe,0O3 — FeO — FeCl, — FeS.

0) Kakue BemiectBa MOTYT OBITH TOJyYEHBI MPH B3aUMOJICHCTBUH KUCIOTHI ¢ coybio? KUCIOTHI C
ocHoBanueM? Comnu ¢ conpro? [IpuBecTr MpUMeEpPbl COOTBETCTBYIOLIUX PEAKLIUM.

15. a) HammcaTtps ypaBHEHHS peakiHii, IPH MOMOIIHA KOTOPHIX MOKHO OCYIIECTBUTH CIIEIYIOIINE
NpEeBpaICHUS:

Mg — MgSO4 d Mg(OH)z — MgOHN03 i Mg(NO3)2.

0) CocTaBUTh ypaBHEHUS PEAKIIHA, IPH TIOMOIIN KOTOPBIX, UCXO/IS U3 YETHIPEX MPOCTHIX BEUIECTB
- Kauusi, Cephl, BOAOPOJIAa U KHCIOPOa, MOXKHO monyunth ruapokcua kanust KOH; cynedun kamus KsS;
cepoBoyiopoa HsS.

16. a) CoctaBuTh ypaBHEHHS PEAKIUi, IPH MTOMOIH KOTOPHIX MOXKHO OCYIIECTBHUTH CIIECTYOIINE
MIPEeBpAIICHUS:

ZnSO4 « ZnO « ZnS — ZnCl; — Zn(OH), — Na»ZnOs.

0) Hamucate ypaBHEeHHsI HE MEHEe YeThIPEX PEaKIUid, MPH MOMOIIH KOTOPBHIX MOXKHO MOJIYYHTh
kapOoHat kanbius CaCOa.

17. a) CoctaBuTh ypaBHEHHS pEaKIUil, IPH MOMOIIN KOTOPHIX MOKHO OCYIIECTBUTH CIETYIOIINE
NpEeBpaIICHUS:

Cu(OH); « CuSQ4 « Cu — CuO — CuCl,.

06) Hamucars ypaBHenusi peaknuii oOpasoBanusi KoCrOs, Mg(NOs),, BaSOs Ca(ClO), B
pe3yJbTaTe B3auMOJICHCTBUS OCHOBaHHS M KHCJIOTHOTO OKCHJIA.

18. a) Hanucatp ypaBHEeHHsI peaklMi, IPU MOMOILIM KOTOPBIX MOXKHO OCYLIECTBUTDH CIIEIyIOLIHE
NpEeBpaLICHUS:

Fe — FeSO4 — Fe(OH)z - Fe(OH)3 — Fe203 — FeCls.

6) Moryt nu HaxoauThcs coBMmecTHO B pactBope: Ba(OH), u FeCls; HCl u H.S; NaOH u HBr;
NaOH u KOH; HCI u Na;CO3? Jlath 000CHOBaHHBII OTBET ¥ NPUBECTH YPABHEHUSI COOTBETCTBYIOIINX
peaxiuin.

19. a) Hanmcatp ypaBHEHHsI peakiuii, P MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTDH CIIEIYOIIHE
NpEeBpaLICHUS:

Al — Al,O3 — AICl; — AI(OH)3z — NaAlO..

6) Kak, ucmomssys BaO, FeCls, H,SO. H,0, CuO, MOXHO MMOIYYHTH: THAPOKCHA Oapus;
ruapokcun xenesa (111); cynsdpar meau (11)? CocraBuTh ypaBHEHHS COOTBETCTBYIONINX PEAKIIUU.

20. a) HanucaTtp ypaBHEHHs peakUyid, IPU MOMOIIM KOTOPBIX MOKHO OCYLIECTBUTDH CIIEIyIOLIHE
NpEeBpaIICHUS:
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Pb — PbS — PbO — Pb(NOs), — Pb(OH), — K;PbO-.

0) CocTaBUTh ypaBHEHMs YETHIPEX PEAKIHM, B pe3yJibTaTe KOTOPHIX 00pa3yeTcs OpOMHI HATPHs
NaBr.

21. Peakumust mporekaer no ypasaenuto 3H> + CO = CHs + H.O. HauanpHble KOHLIEHTpauuu
pearupyromux BemectB 0bu (Moib/11): Cuo= 0,8; Cco = 0,6. Kak u3MeHUTCS CKOPOCTh pEaKiiu, eCiu
KOHIIEHTPAIIMIO BOJOPO/Ia YBETHUHUTH 10 1,2 , a KOHIIEHTpanuio okcuaa yrieposa ao 0,9 mons/n? (OTBeT:
YBEIUYUTCS B 5 pas).

22. Peaknus paznoxenus NO wmaer mo ypaBHeHuo 2NO = 2N, + O,. Koncranra ckopoctu

peakuuu pasHa 5x10. HauanpHas KOHIEHTpaLUs N-O — 0,32 momb/n1. OnpenenuTh CKOPOCTh PEaKITHH
B HauaJbHBIA MOMEHT U B TOT MOMEHT, Koraa pasnoxurcs 50 % N2O. (Otser: 5,12x10; 1,28x107).

23. Peakums mexnay BemectBaMu A W B Bblpaxkaetcs ypaBHenwemM A + 2B = D. HauanbHble
koHueHTpanuu (Moib/n): Ca = 0,3 u Cg = 0,4. Koncranra cxopoctu paBHa 0,8. BelunciauTe HayaibHYO
CKOPOCTb PEaKUUH M ONpPEAeTHTb, KaKk HM3MEHHJIACh CKOPOCTh PEaKIHH IO HCTEYCHUH HEKOTOPOTO
BPEMEHH, KOTJa KOHIEHTpanuus BemectBa A ymenbmmaack Ha 0,1 wmoms. (Otser: 3,84x107%
YMEHBIINIACh B 6 pa3).

24. Yemy paBeH TeMIEpaTypPHBIH KOIPQHUIMEHT CKOPOCTH PpEaKIHH, €CIH IMPH MOHWKEHUH
temmepatypsl Ha 30 °C, BpeMs IpOTeKaHUs pPeakiiui YBEeIHImIoch B 64 paza? (OtseT: 4).

25. Beraucnnts, IpH Kakoil TeMrepaType peakiuus 3akoHduTcs 3a 45 muH, ecnu npu 20 °C Ha 310
notpedyetcs 3 4. TemnepaTypHsiii K03 GUIHEHT ckopocTH peakimu paseH 3. (Otset: 33 °C).

26. Kak n3menutcs ckopocth peakiu CO + Cl, = COCly, ecnu noBeicHTh aBieHue B 3 pasa u
OJTHOBPEMEHHO MOBBICUTH TeMmepatypy Ha 30 °C (y = 2)? (OtBet: yBenuuurcs B 72 paza).

27. Peaxruu poTekaroT mo ypaBHeHUAM: Cyy + Oxy= COyr (1) ;

COq) + Ozpy = 2COyr (2). Kak m3menutcs ckopocth (1) u (2) peakiuii, eciiu B KaXJ0l CHCTEME: a)
YMEHBIIUTE NaBleHne B 3 pas3a; 0) yBenmuuuTh 00beM cocyaa B 3 pa3a; B) MOBBICUTH KOHIICHTPAIIUIO
kucnopona B 3 paza? (OtBer: a) ymensimmres B (1) B 3, Bo (2) B 27 pa3; 6) ymensmutcs B (1) B 3, Bo (2) B
27 pa3; B) yBenuuutcs B (1) u (2) B 3 pasza).

28. Peakumsa unet mo ypasHenuto H» + | = 2HI. Koncranra ckopoctu pasHa 0,16. Ucxomabie
koHneHTpanuu Hy u |> coorBerctBernno paBHbl 0,04 u 0,05 mMonb/n. BeraucnuTh HadaabHYIO CKOPOCTh
PEaKLu U ee CKOPOCTh, Korjaa Konuentpamus Hy craner pasnoii 0,03 mons/i. (Otser: 3,2x10%4; 1,9%10"

4
).

29. OxucnieHue cepsl ¥ ee TUOKCUAA IPOTEKAET [0 YPAaBHEHUSIM:

Sw T Oy = SOxr) (1) ; SOz + Oay = 2SO5(r) (2). Kak uzmenutcst ckopocts (1) u (2) peakimid, eciiu B
Ka)XJIOW CHCTEME: a) YBEJIMUUTH JaBJieHne B 4 paza; 0) yMEHbIIUTE 00BbEM cocyJia B 4 pa3a; B) TIOBLICUTb
KOHIIEHTpAIINIO Kuciopoaa B 4 paza? (Oteet: a) yBenmumuntes B (1) B 4, Bo (2) — B 64 paza; 0) yBennuuTcs
B (1) B4, Bo (2) — B 64 pa3a; B) yBenmmuutcs B (1) u (2) B 4 paza.

30. KoncranTa ckopoctu peaknuu 2A + B = D paBna 0,8. Hauanbable kKoHIeHTpauu (Moiib/m): Ca
=2,5u Cg = 1,5. B pesynbrare peakiuu KoHIeHTpaus BemectBa Cp okazanach paBHO#H 0,6 MOIB/I.
Boranciuts, yemy ctana paBHa Ca u ckopocts peakuuu. (Otsert: 0,7 Mmons/m; 0,235).

31. Peaxkius mpotekaert 1o ypasuenuto HCl + O, = 2H,0 + 2Cl..

UYepe3 HEKOTOpOE BpeMmsl TMOCJIe Hadana peakluy KOHICHTPAIllMH YYacTBYIOIIMX B HEll BeliecTB

craia (MOJIb/1): CHC' =0,85; 0, = 0,44; Cly — 0,30. Boruriciuth HavanbHbie KoHtenTpanud HCl u

C
02. (OtBer: Chcr - 1,45, 92 =0,59 mons/n).
32. HauanbHbie koHueHTpauuu BemecTs B peakuun CO + HoO <> CO2 + Hz Obuin paBHBI (MOMB/T):

Ce

C
Cco = 0,5; H0 - 0,6; 0, = 0,4; Hy — 0,2. BBIYUCIINTL KOHIIGHTPAIIMKA BCEX YYaCTBYIOLIUX B

peaKknuu BEIIECTB IOcie Toro, kak npopearuposaio 60 % H>O. (Oteer: Cco = 0,14, H0 = 0,24;

CCOZ =0,76; CH2 = 0,56 Moub/1).

33. Kak m3menutcsa ckopocth peakuu 2CO + Oz = COz, ecnu: a) 00beM PeakIHOHHOTO COcylia
YBENUYUTH 3 pasza; 0) yBenuuuTh KoHieHTpauuio CO B 3 pa3a; B) moBeIcUTh TeMnepatypy Ha 40 °C (y =
2)? (OtBert: a) ymeHsmuTcs B 27 pa3; 0) yBenmuutcs B 9 pas; B) ypenuuurcs B 16 pas).

34. IIpu 10 °C peakuums 3akaHunBaercs 3a 20 MuH. CKOJIBKO BpeMEHH OyJEeT [UINThCS Peakuus Ipu
noBbIeHHN TeMmepaTypsl J0 40 °C, eciu TemnepatypHbiii kodhurmenT pasen 3?7 (Oteet: 44,4 ¢).

35. Bo ckonbko pa3 ciaenyer yBeianuuTh a) koHueHtpanuo CO B cucteme 2CO = CO2 + C, 4To0bI
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CKOPOCTh peakIuy Bo3pocia B 4 paza? 0) KoHIEeHTpanuio Bogopoaa B cucteme N + 3H2 = 2NHs, uTo0s!
CKOpOCTh peakiuu Bo3pocia B 100 pa3? B) masienue B cucreMe 2NO + Oz = 2NO;, uT0o0BI CKOPOCTH
obpaszosanus NO; Bozpocia B 103 pa3? (OtBer: 2 pa3a; 4,64 pasa; 10 pa3).

36. Cxopocts peakiuu A + 2B=AB; npu Cx=0,15 u Cp=0,4 mMomn/n pasHa 2,4-107°. Onpenenuts
KOHCTAHTY CKOPOCTH M CKOPOCTh peakliny, Koraa KoHrerTpamus B cranet 0,2 mons/n. (OtBeT: 0,15 2%10°

4
).

37. Kak wm3meHutTcs ckopocTh peakiuu 2A + B = AjB, eciau KOHIGHTpalmio BeliectBa A
YBENMYUTHh B 3 paza, KOHIEHTPAIUIO BemecTBa B yMeHbIINTh B 2 pa3a, a TeMIeparypy MOBBICUTh Ha
40°C (y = 2)? (OtBert: yBenuuutcs B 72 paza).

38. Peakuus unpet mo ypaBHenuro 2H,S + 30, = 250, + 2H,0. Yepes HekoTOpOEe Bpems mocie

Coz =

. , CHZS _ :
Havyana peakiuy KOHIICHTPAIMH YYacTBYIOIIUX B HEW BEIECTB CTANU (MOJIB/J): =0, 009;
0,02; SO, — 0,003. BprumciauTh: a) KOHIICHTPAIIMIO BOJSHOTO IMapa B 3TOT MOMEHT; 0) HCXOJHBIC

KOHIICHTpAIMK CepoBogopoaa U kucioponaa. (OTBeT: CHZO = 0,003; HS = 0,012; 02 = 0,0245
MOJIB/JI).

39. e peakmum mporekaror mpu 25 °C ¢ OAMHAKOBOH CKOPOCTBIO. TemriepaTypHBIit
KOX(pGUITMEHT CKOPOCTH TEPBOM pPeaKIny paBeH 2, BTOpoil - 3. HaliTu oTHOIIEHHE 3THX CKOpOCTEU MpHu
75 °C. (OtBert: V2/V1 = 7,59).

40. Peaknust uaer no ypasHeHuro Nz + 3H, = 2NHs. Yepes HekoTopoe Bpems mmociie Hadajia

C CNHsz 0,1.

peaxiui KOHIICHTPAIMH Pearupyroniiux BemecTB ObUTA (MOIB/M): No=0,8; He=1p5;

BbI4ucINTh KOHIIEHTPAIIMH BEIIECTB B MOMEHT, Korna KoHieHtpamus N crana 0,5 mosnw/n. (OTBeT:

CNH3 = 0,7 MONB/I).
41. Tpu oxucnennu NH3 Ha mnaTuHOBOM Katanu3aTtope ObUIO MOMYyYeHO B TeueHue cyTok 1440 kr
HNOs. Jlns okucnenwst Opmio wmcmons3oBaHo 0,064 xr kartammzatopa. Paccumrarth aKTHBHOCTH
karanusatopa. (Oteet: 937,5 kr/(m%uac)).

42. 3aBUCHUT N 3HAYCHUE DHEPTUM AaKTHUBAIMHM PEaKUWH B Clyyae TeTEPOreHHOrO KaTajiu3a OT
IUIOIA/IM TIOBEPXHOCTH KaTaIu3aTopa U OT €ro CTPYKTYPHI?

43. Bo CKOJBKO pa3 YBEIMUYUTCH CKOPOCTh peakivu, mporekaromieil mpu 298 K, ecnm sHepruro
aKTUBAINKU ee yMeHbIUTh Ha 4 k/[x/Mons? (OTBeT: B 5 pas).

44. Yemy paBHa 3HEprusl aKTUBALUU PEAKIMH, €CIHM IPH MOBBIIEHUH Temrepatypsl ot 290 K no
300 K ckopocts ee yBenuuutcs B 2 paza? (OtBet: 49,9 xJx/Moib).

45. KakoBO 3Ha4Ye€HHWE JHEPTrMU aKTHBALMHU peakiuu, ckopoctb koTopoi mpu 300 K B 10 pa3
oombie, uem npu 280 K? (Oter: 80,3 k/[x/MoIb).

46. 3a 12 u 6bu10 cunTe3nposano 45 000 kr NHz. O6bem ncnosnb3oBaHHOTO Katanusatopa 1,2 M3,
OnpenenuTs NPOU3BOAMTENLHOCTS KaTanusaTopa. (Otser: 3125 kr/(m3-uac)).

47. Haiitn 00bem katanuszaropa s cuare3a NHs, eciin npousBoauTensHOCTh yeranosku 5000 M3
aMMuaka B dac. [Ipou3BOAUTENLHOCTD UCTIONB3yeMoro KataiausaTopa 2000 kr/(m3-uac). (Otser: 1,9 M).

48. VI3MeHuTCA 1M 3HAUYE€HHE KOHCTaHThl CKOPOCTH PEaKUMU NPH 3aMEHE OJHOI0 KaTajau3aropa
apyrum?

49. KakoB MexaHU3M Yy4YacTHsi B XHMHYECKOM IIpPOIecCe BEHIECTB, 3aMEUIIONIMX CKOPOCTh
XUMUYECKOH peaklyy U Ha3bIBaeMbIX OTPULATEIbHBIMU KaTaIu3aToOpaMu U HHTHOUTOpamMu?

50. OnuH kataau3aTop CHIKaeT SHepruio aktusaiuy npu 300 K Ha 20 k/Ix/Moib, a apyroii Ha 40
k/x/mMonb. Kakoit katamuzatop s¢dextuBHee? Bo CKOJIBKO pa3 BO3PacTET CKOPOCTh PEaKIUH IpU
HMCIIOJIb30BAHUM TOTO MM MHOTO Katanusatopa? (OTser: BTopoii; 3,1-10%; 9,4-105).

51. XKupsl U yrieBoabl OKHCISIOTCS B KUBBIX OPraHU3Max IpH TemiiepaType okono 37 °C, a BHe
’KHMBBIX OpraHu3MoB okuciieHre npoucxoaut mpu 450 - 500 °C. OObACHATH TPUUUHBI ITOTO SBICHUS.

52. IlpuBecTd NpUMEPHl KaTAJUTUYECKUX peakurid. MOKHO JIHM, C TOMOIIBIO KaTaJn3aTOPOB,
CMECTUTb XUMU4eckoe paBHoBecue? KakoBa posib kaTanuzaTopa B 0OpaTUMBIX peakuusix?

53. DHeprus akTHBAIMK HEKOTOPOW PEeaKIMy B OTCYTCTBHE KaTanu3aTopa paBHa 32,3 kJ[x/Moinb, a
B NPUCYTCTBHM KaTanmu3aropa oHa paBHa 20,9 xJlx/Monb. Bo ckoibko pa3 BO3pacTeT CKOPOCTb JTOM
peaKnuu B MpUCYTCTBUM KaTanuzaTtopa npu 25 °C? (Otset: B 100 pa3).

54. Ctenkn peakIIMOHHOTO COCY/Ia YaCTO OKAa3bIBAIOT OOJIBIIIOE BIUSHIE Ha CKOPOCTh XMMHUYIECKUX
MPOIIECCOB, YCKOPSIS HITH 3aMeIysisl uX. [IpuBecTH BOBMOKHBIE IPUYMHBI ATOTO SIBIICHHS.

=0,6;
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55. K KakuM TOCIEJCTBUSM MOXET TIPUBECTH CMEIEHHE paBHOBECHS TIOJ JICHCTBHEM
Karanmuzaropa?

56. Ilouemy BoJa B TNTMHSIHOM COCYZE HE PacTBOPSET KPEMHHIA, a B CTEKITHHOM pacTBopsier? Kak
MPOBEPUTH MPETIOKEHHOE 00bsICHEHHE?

57. KakoBo BiMsIHWE MPUPOILI PACTBOPHUTENS (TIOJIPHOCTH) HA CKOPOCTh peakiuu? MOKHO JIH
CYMTATh, YTO PACTBOPUTEIh B 3aBHCUMOCTH OT MPHUPOJBI OO0JIAAAaCT KATAIUTHYCCKUM  HIIH
MHTUOMPYIOIINM JieiicTBUEM?

58. OOBIYHO, YeM MOJISIPHEE PACTBOPUTENh, TEM CHIIbHEE OCIAOIISIOTCS CBSI3M B peardpyrONUX
MOJIEKYJIaX W TEM BBIIIE CTAHOBHUTCS WX PEaKIHMOHHAs CIIOCOOHOCTh. B kKakoM pacTBopuTelNe peakiuu
npoxonsaT OpicTpee? VIMeroTest Tu HCKIFOUEHHsSI U3 3TOTO MpaBuia’?

59. [lepeuyncanTs NPUUUHBI YCKOPEHUS PEAKIIMN TeTEPOTCHHBIM KaTaTH3aTOPOM.

60. CrnocoOCTByeT IM TOBBINICHHE TEMIIEPAaTyphl MEPBOMY JTally TeTEPOreHHOTO KaTau3a -
a7IcOpOLIMK MOJIEKYJT pearupyroIuX BeIECTB Ha MOBEPXHOCTH TBEPJOro Karainuzaropa?

61. Ilpu HarpeBaHMM IHMOKCHIA a30Ta B 3aKpBITOM COCyJe /A0 HEKOTOpOil TeMmepaTypsl
paBnoBecue peakiu 2NO; = 2NO + O, ycTaHOBUIOCH HPH CIEAYIOIMX KOHLEHTPALMAX (MOJIB/J):
[NO2] = 0,4; [NO] = 1; [O2] = 0,5. BelunciuTh KOHCTAHTY PABHOBECHS U JTOH TEMIIEPATyphl H
UCXOAHYIO KOHIICHTpaIMIO Auokcuaa azora. (Oteet: 3,125; 1,4 Monb/n).

62. Peaxius npoTekaet no ypasHenuto AB & A + B. [Ipu HexoTopoii Temmnepatype u3 1 Monb AB,
HaXOJIAIIEroCs B 3aKPBITOM cocynie eMKocThio 20 11, pasnaraerca 0,6 mons AB. OnpenenuTs KOHCTaHTY
pasHoBecus. (Oteet: 0,045).

63. Koncrtanta pasnoBecusi peakuuu N,Os = 2NO; pasna 0,16 npu 375 K. PapHoBecHas
kounenrpaius NO; pagHa 0,09 mosw/n. Beruucnuts paBHOBecHYI0 KoHIeHTpanuio N2Os. (Oteet: 0,051
MOJIB/JI).

64. PaccuutaTh paBHOBECHYIO KOHLEHTpaumuio O3 U KOHCTaHTYy paBHOBecHs B peakiuu 3O —
203, ecmu HavyanmpHas Macca Oz paBHa 24 T, a paBHOBecHas KoHueHTpanusa O paBHa 0,6 MOJB/IL.
(OtBert: 0,1 momnnw/i; 0,046).

65. HMcmonk3ys crpaBounble naHHble Tadn. b. 1, paccuntars AH®X.p. peakiuu, npoTeKaromei mo
ypaBaenio 2NOyyy = 2NOgyy + Oy M ONpEeenuTh, B KaKylo CTOPOHY CMECTUTCS PAaBHOBECHE NPH
OXJIAXKJICHHUH CHCTEMBI.

66. PaccunTarth paBHOBECHBIE KOHIIEHTpAIMU Ta3000pa3HBIX BEIIECTB B TE€TEPOTCHHOW CUCTEME
FeOuw + COw & Few + COx), ecin HavanbHas koHuenTpamus CO cocTaBisia 2 MOJb/JI, KOHCTaHTa
pasHoBecus KC = 0,6. (Otser: 1,25; 0,75 monw/n.).

67. Ilpu cocrosinuu paBHOBecus B cucteme Nz + 3H» = 2NHj; KOHIICHTpAI[MH BEIIECTB OBLIH
(mouw/m): [N2] = 0,3; [H2] = 0,9; [NH3] = 0,4. Paccunrarh, Kak H3MEHSTCSI CKOPOCTH TPSAMO# U 00paTHOM
peaKiuy, ecii KOHIEHTPAIMU BCEX YYaCTBYIOIIMX B PEaKIMH BELIECTB YBENUYWTHh B 4 paza. B xakom
HampaBlIeHUH cMecTHTCs paBHOBecue? (OTBeT: 256; 16).

68. BBIUHCITUTh KOHCTAHTY PABHOBECHS JIJISl TOMOTEHHOM CHCTEMBI
COqy + H20() & COxry + Hary, €cit paBHOBECHBIE KOHLIEHTPALUK PEarupyromux BemecTs (Momb/n): [CO]
= 0,004; [H.0] = 0,064; [CO,] = 0,016, [H2] = 0,016. UeMy paBHBI UCXOIHbIE KOHIIEHTPAIMK BOJALI U
CO? (Otser: 1; 0,08 monb/i; 0,02 MoJB/).

69. B nauanbHblii MomenT nportekanus peakuuu NiOg + Har = Nig + H2O() koHIeHTpaimu

C
ObUTM  paBHBI (MOIIB/M): Hy = 0p5; H,0 1,7. PaccumraTh paBHOBECHBIE KOHIICHTpAIHH
ra3oo0pasHbix Bemiects, eciiu KC = 5,66. (Oter: 0,33; 1,87 Mmomw/n).
70. B peakTope mmpu HEKOTOPOH TeMIepaType NpOTeKaeT peaKus

COz + H2 & CO + H20. OnpesieuTh KOHCTAHTY PaBHOBECHS], ECITH B HAYaJIbHBI MOMEHT H, =215

Monb/1, 02 =125 Monb/1, a K MOMEHTY paBHOBecHsI mpopearnposaio 60 % HavalbHOrO KOJIMYECTBA
COa,. (OtBer: 0,8).

71. OnpesienuTh, B KaKyl0 CTOPOHY NpOM30iiieT cMenienue paBHoBecHs peakiun COxq) + 4Hor =
CHyqy + 2H2O(, AH®x.p. = -165 x/[x npu ciaemayromux BO3ACHCTBUSAX: a) YBEIMYCHHH JABIICHUS; 0)
noBbiieHny KoHUeHTpauuu CO2; B) HOHMKEHUN TEMIIEPaTyphI.

72. B roMoreHHoii cucTeMe ycTaHOBWIOCH paBHoBecue 2H,S + 30, = 2S0, + 2H,0. KoncranTa
paBHoBecus KC = 3-10°. McxomHble BemeCTBAa WJIM TIPOAYKTHI PEAKIMM OyayT Npeobnanarh B
pPaBHOBECHOI cMecH BemecTB? BBUMCINTH PaBHOBECHYIO KOHIIGHTPAIMIO MOWOKCHAA CEpHl, €CIU
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PaBHOBECHbIE KOHIIEHTPAIIMK BEIIECTB, YUACTBYIOIINX B peakuuu, paBHbl (Moib/n): [HzS] = 0,02; [O2] =
0,30; [H20] = 0,40. (OtBeT: 4,5 Moms/).

73. Paccuutats KC peakiuu PClsey & PCligy + Clyr) mpu 500 K, eciu k MOMEHTY paBHOBECHUs
pasnoxuinock 54 % PCls, a ucxonnas kourentpaius PCls 6sima paBaa 1 mons/. (OtseT: 0,634).

74. Tlocne cmemuBanus razoB A u B B cucreme Ay + Bp = Cyy +D() ycranasnupaetcs
paBHOBecHe TIpU cienyronmx koHnentpamusx: [B] = 0,5 mone/m; [C] = 0,2 mone/n. Koncranra
paBHOBecHs peakuuu pasHa 4x 1072, Haifth ncxomuele KOHIEHTpanuu Bemectsa A u B. (Otser: 2,2; 0,7
MOJIB/JI).

75. Cucrema Capaguny + COzpy &= 2COn, DHOx.p. = 172,5 x/I Haxomurcss B COCTOSHUM
paBHOBecHs. Kak MoBIMseT Ha paBHOBECHE CHUCTEMBI: a) TMOBBINICHHE TEMIEPATyphl; 0) MOHMKCHUE
JABJICHHS; B) IOHMKeHHE KOHIeHTpanuu CO,?

76. I1pu HEKOTOPOI TemMIepaType paBHOBECHBIE KOHLIEHTPALIUU B CUCTEME

SO; + O, & 2S0; cocrasnsum (Monw/1): [SO2] = 0,04; [O2] = 0,06; [SOs] = 0,02. Onpenenurs
KOHCTaHTY paBHOBeCHS U HcXoHbIe KoHIeHTpanuu SO, u Oy. (OtBer: 4,17; 0,06 monb/1; 0,07 Moib/1).

77. Peakuus npotekaet no ypasaenuto NO + Cl, = NOCI,, DH < 0.

Kakmne m3meHenns a) temrmepaTypsl; 0) MaBICHHS;, B) KOHIEHTPAIM y4YaCTBYIONIUX B PEaKIIUU
BEIIECTB CITOCOOCTBYIOT YBEIMUECHHUIO BBIXO/IA MPOAYKTA PEaKIuU?

78. Koncranra paBHoBecus peakiuu FeOy) + COq) = Few) + COxy IPH HEKOTOPOI TeMIeparype
paBHa 0,5. Haiitu paBHOBecHble KOHUeHTpauuu CO u COz, ecnu HavyanbHbIE KOHILIEHTPALUU 3TUX

C C
BeIleCTB cocTapysu (Monb/n): O =0,08; €O, = 0,02. (OtBert: 0,67; 0,33 MOIB/M).
79. Cucrema Ny + 3Hor) = 2NHs; DHOx.p. = - 92,4 xJIx
HAaXOAWTCS B COCTOSIHUM paBHOBecHs. OpeaennTh, B KAKOM HAIIPABICHUH CMECTUTCSI PAaBHOBECHE:
a) ¢ pOCTOM TeMIepaTypbl; 0) IPX MOBHIIICHNH IaBICHUS;, B) IPX NOHMKEeHUH KoHIeHTpamna NHa.

80. Haiitu koucranty pasHoBecus peakiuu 204 = 2NO,, ecnu HauanbHas koHueHtpauus NpOq
cocrapisuia 0,08 Monb/J, a K MOMEHTY HACTYyIUICHHS paBHOBecus pasioxmiock 50 % NoOs (Otser:
0,16).

81. CocTaBUTh MOJEKYJSIpHBIC U MOHHO-MOJIEKYJISIPHBIC YPaBHEHUS PEaKIHMil B3aUMOJCHCTBHS B
pactBopax Mexay: a) KoS u CuSQOs; 6) AGNO; 1 NH4Cl; B) Na:SiOs 1 HSO4; 1) CaCO3z 1 HNO:s.

82. CocraBuTh MO J1Ba MOJICKYJISIPHBIX YpaBHEHHS pPEaKIWH, KOTOPbIE BBIPAXKAIOTCS HWOHHO-
MOJIEKYJISIPHBIMU YPAaBHEHHUSIMU:

a) Fe*" + 30H™ = Fe(OH)3; 6) H" + OH™ = H.0; B) Cu®* + S* = CuS.

83. M0oHO JI1 IPUTOTOBUTH PACTBOP, COJCPIKAIINN OJHOBPEMEHHO CJIEAYIONIHNE Taphl BEIIECTB: a)
KOH u Ba(NOs3)2; 6) NiSOs u (NH4)2S; B) Pb(NOs3)2 u KCI; r) CuCl; u Na,S? TlpeacraButh BO3MOMKHbIE
pEaKIMK B MOJICKYJIIPHOM U HOHHO-MOJICKYJISIPHOM BHJIE.

84. CmemmBarot nonapHo pactBopsl: a) KOH u Mg (NOs)2; 6) Li2CO3z u HCI; B) Fe(NO3); u KOH,;
r) NH4sCl u NaOH. B kakux ciy4asx peakiiu NpakTHYeCKH Moyt no Kouia? IlpencraButh ux B
MOJIEKYJISIPHOM U HOHHO-MOJICKYJIIPHOM BHJIE.

85. CocTaBuTh MOJNEKYJSPHbIE U MOHHO-MOJIEKYJISIPHBIE YPaBHEHUs Peakluil B3aUMOICHUCTBHS B
pactBopax Mexay: a) BaCOs u HNOs; 6) Fex(SO4)s 1 KOH; 8) HCI u K;3S; 1) CH;COOK u HCI.

86. CocTaBUTh MOJEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIC YPaBHEHUS PEaKIMi B3aUMOJCHCTBHS B
pactBopax mexay: a) Mg(OH), u CH3;COOH; 6) NHsNO3 u KOH; B) Ca(NOs), u K»CrOs; 1) AICI; 1
Ba(OH)..

87. CmemmBarot nonapuo pactBopsl: a) KoSO3 u HCI; 6) Na;SO4 u KCI; B) CH;COONa u HNO3;
r) Al2(SO4)3 1 u36pTok KOH. B Kakux W3 NpHUBEICHHBIX CIIy4aeB PEaKLIUH MPAKTUYECKH TMOHIYT 10
koH1a? CoCTaBHUTh JUUISI STHX YPAaBHEHUH MOJICKYIISIPHbIC U HOHHO-MOJIEKYJISIPHBIE PEaKIIHi.

88. Kaxwue u3 BemiecTs OyIyT B3aUMOIEHCTBOBATE ¢ THAPOKCHIOM Kanus: a) Ba(OH)z; 6) Sn(OH).;
B) NiSOy4; 1) H3PO4? BeipazuTh 3TH peakiuuu MOJIEKYJISIPHBIMUA 1 HOHHO-MOJICKYJISIPHBIMU YPaBHEHUSIMH.

89. CocraBuTh 10 J]Ba MOJICKYJISIPHBIX YPaBHEHUS, KOTOPBIE BHIPAXKAIOTCS HOHHO-MOJICKYJISIPHBIMH
ypasHenusmu: a) OH™ + HS™ = H,0 + $?7; 6) COz? + 2H* = H,0O + CO;,; B) OH™ + NH," = NH,OH.

90. CocTaBuUTh MOJEKYJISPHbIE U MOHHO-MOJIEKYJISIPHbIE YPaBHEHHs PEaKUUi B3aUMOACHUCTBHS B
pactBopax Mexuy: a) Na;SOs u H2SO4; 6) CHsCOOH u KOH; B) Na;HPO4 u NaOH; r) Be(OH). 1 KOH.

91. CmemmBarot momapHo pactBopsl: a) CU(NOs), u Na;SO4; 6) BaCl, u K;SO4; B) NaHCO3 u
NaOH; r) Cd(OH). u HCI. B kakux u3 npuBeICHHBIX CIIy4aeB PEaKIMU NPAKTHYESCKH MOHIYT 10 KOHLA?
CocTaBuTh IS 3TUX PEAKLUH MOJIEKYJISIPHBIE M HOHHO-MOJICKYJISIPHBIE YPaBHEHHUSL.

92. CocTaBuTh MOJEKYJSPHbIE M MOHHO-MOJICKYJISIPHBIC YPaBHEHUs PEakiuii B3aUMOJCUCTBHS B
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pactBopax mexay: a) KoS u HCI; 6) KHCOs u HSO4; 8) MgSO. u BaCly; r) Ba(OH); u H2SOa4.

93. Hammcarts MoJieKyNsipHbIE U HOHHO-MOJICKYJISIPHBIE YPAaBHEHUS PEakKlUil, COOTBETCTBYIOIINE
CIIEAYIOIINM TPEBPALICHHUSIM:

a) COs>” — CaCO; — Ca?* — CaS0y ; 6) S* — FeS — Fe?*

94. Hamucath MOJEKYJISPHbIC U UOHHO-MOJICKYJISIPHBIC YPAaBHEHUS PEaKIUi B3aWMOJICHCTBUS B
pactBopax mexmy: a) HJ(NOs)2 u NazS; 6) Li>SOs u HCI; B) Ca(HCOs), u Ca(OH)..

95. CocraBuTh MO [Ba MOJEKYJSIPHBIX YpaBHEHHs, KOTOpPHIE COOTBETCTBYIOT CIEAYIOLINM
COKpAIIEHHBIM HOHHO-MOJIEKYJIApHBIM ypaBHeHusM: a) CHz;COO™ + H* = CH;COOH; 6) Ba** + CrO4* =
BaCrOyg;

B) Ag* + 17 = Agl.

96. CocTaBUTh MOJCKYJSPHBIC M MOHHO-MOJICKYJISIPHBIC ypaBHEHHs PEaKIHii, MPOTCKAIOIINX B
pacTBOpax MeXAy: a) TUOKCHIOM YIJIepoJa W THAPOKCHIOM Oapus; 0) CHIMKATOM HATpUs U
XJIOPOBOIOPOJTHON KHCIIOTOH; B) cynbduaom sxene3a (Il) m cepHOl KMCIOTOH; I') MOAWAOM Kamus U
HHUTPATOM CBHHIIA.

97. 3aKOHYUTH MOJEKYJSIPHBIE M COCTABUTh HOHHO-MOJICKYJISIPHBIC YPAaBHEHHUS CIIEIYFOIHX
peaKIui:

a) Fe2(S04)s + KsPOs = ...; 6) Ba(NOs)2 + Na2COs = ...; B) Cu(NO3)2 + K2S = ...

98. 3aKOHYHTH MOJNCKYJSIPHBIE M COCTABUTh HOHHO-MOJICKYJISIPHBIC YPABHEHHUS CIIECITYFOIIHX
peaKLmii:

a) Pb(NOs), + H2SO4 = ...; 6) CaCl, + AQNOs = .. ;

B) SNCl; + NaOH = ...; 1) KOH + HNOz; = ...

99. Hcxonms W3 COKpalleHHOH HOHHO-MOJIEKYISAPHOW (DOpMBI YpaBHEHHWS, COCTaBUTH IO JIBa
MOJIeKyIApHBIX ypaBHenus: a) CaCOs + 2H* = Ca?* + H,0 + COy; 6) Ba?* + SO4*> = BaSOq; B) Cu(OH);
+ 2H* = Cu?" + 2H,0.

100. Hamucath MOJNEKYJSpPHBIC U UOHHO-MOJICYJISIPHBIC YPABHEHUS PEaKIMii B3aUMOJICHCTBUS B
pactBopax mexmy: a) HJ(NOs)2 u Nal; 6) MgCO; u HCI; B) CuSO4 1 H2S.

101. Kakue w3 mepedyuciaeHHBIX HiKe coneit moxBeprarores ruaponusy: NaCN, KNOs, CuCly,
ZnS04? CocTaBUTh MOHHO-MOJIEKYJISIPHBIC U MOJICKYJISIpHBIC YpaBHEHHS Peakluii, yka3ats pH cpensl.

102. K pactBopy Cr2(SOs)s nobamau pactBop KzS. O0bsACHUTh NPUUUHY 00pa30BaHMs OcCaIKa U
BbIJIesIeHNsI Ta3a. COCTaBUTh MOJIEKIISIPHOE M HOHHO-MOJICKYJISIPHBIE YPAaBHEHHUS PEaKIHH.

103. Kakwme w3 comeii: Na,SOs, K;SOs, NH4CN, LiCl, Fex(SOs)s moaseprarorcst ruapoiusy?
CocTaBUTh HOHHO-MOJICKYJISIPHBIE U MOJICKYJIIPHBIC YPaBHEHHS THIIPOJIN3a 3THX coyiell. Kakoe 3HaueHue
pH (> 7 <) uMeroT pacTBOPHI 3TUX CONEH?

104. CoctaBuTh MOJEKYJISIPHBIE W MOHHO-MOJICKYJSIPHBIC YPAaBHEHHsI COBMECTHOTO THJPOIIU3a,
npoucxosiero npu ciuBanuu pactBopos: a) Fe(NOs)s u NaxCOs; 6) CuCl, u KCOs.

105. TlomgoOpath Mo JBa ypaBHEHHS B MOJCKYJISIPHOM BHAE K KaXJIOMy H3 TpeX HOHHO-
MOJIEKYNISIPHBIX ypaBHeHuii: a) AlF*+H,0 = AIOH?*+H*; 6) S* + H,0 = HS™ + OH; B) CH;COO™ +
H,O = CH;COOH +OH".

106. IlomoOparb Mo ABa ypaBHEHHS B MOJEKYISAPHOM BHAE K KaXIOMy H3 TpeX HOHHO-
MOJIEKYISpHBIX ypaBHeHuii: a) Fe3* + 2H,0 = Fe(OH),* + 2H*; 6) COs* + H,O &= HCO5 + OH; B)
NHs* + H,0 = NH:OH + H*.

107. CocTaBUTh HOHHO-MOJICKYJIIPDHBIE W MOJCKYJSPHbIC YpPaBHEHHs peakiMid s COJeH,
HOJIBEPraOIMXCs TUIPOIH3Y, yKa3aTh peakiuio cpenbl: KoSOs, Cr(NOs)s, NaNO2, NiSOa.

108. B kaxoii mBer Oyaer okpaiieH JakMyc B BOAHBIX pacTBopax: KzS, (NH4):SO., Na,COs,
Li>SO4? OtBer 000CHOBaTh HMOHHO-MOJICKYJIAPDHBIMH W MOJICKYJSIPHBIMH YPaBHEHUSMH PEaKIi
TUAPOJIN3a COJIEH.

109. CocraBuTh HWOHHO-MOJIGKYJISIDHBIE W MOJEKYJISIPHbIE YpaBHEHHS peakIHud sl COJeH,
HO/IBEPralOLIMXCsl TUIPOIN3Y, yka3ath peakiuto cpensl: Kl, Cu(NOs)2, K2SiO3, ZnSOs.

110. Kakue W3 NpPUBEICHHBIX COJIEH IOJIBEPralTCs THUAPONU3Y 10 KAaTHOHY, MO aHHUOHY, MO
katuony u aauony: BaS, Mn(NOs)2, AICls, Cr,S3? Ykaszartes pH cpems! s BOAHBIX pacTBOPOB COJIEH.
CocTaBuTh HOHHO-MOJIEKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHHUSI THIIPOJIN3A.

111. Kaxue w3 comeit Nal, CrCls, NHsNOsz;, NHiNO. momsepratorcs ruaponusy? CocTaBuTh
WMOHHO-MOJICKYJISIPHBIC W MOJICKYJISIPHBIC YPaBHEHUSI THJIPOJIN3a 3TUX COJIeH, YKa3aTh PEaKIUIO CPEJIbL.

112. K pactopy Alx(SO4)3 mobasunu crenyromue Bemectsa: a) HaSOs; 6) KOH; B) Na,SOs; 1)
ZnS0O4. B kakux cinywasx ruapoiu3 cyibgarta amoMmubus ycunutca? Ilouemy? CocTaBuUTh HMOHHO-
MOJICKYJISIPHBIC YPaBHEHHUS THPOJIM3a COOTBETCTBYIOLIMX COJICH.

113. Kakue u3 BemectB: NapCOs, Li»SO3z, CuCly, MgSO., BaS co3maayT n30GBITOK THIPOKCHI-
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HOHOB B pacTBope cBoeii conn? [Touemy? CocTaBUTh HOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC ypaBHEHUS
TUJIPOJIN3a ITUX COJIEH.

114. TIpu cnusanuu pactBopoB coneii CrClz u Na,COs obpasyercs ocagok Cr(OH)s u BeigenseTcs
ra3z COz. O0BACHUTD NPUUMHY M HAIIKCATh MOJICKYJISIPHOE M MOHHO-MOJIEKYJIAPHbBIC YPaBHEHUS PEaKIHH.

115. Hamucats ypaBHEHUS peakIvii THIPOJIM3a B HOHHO-MOJICKYJISIPHOM M MOJIEKYJISIPHOM BHJIC:
arterara siutuss CH3COOLI, xmopuna amromuaus NH4Cl, nnannmga ammonnst NH4CN, cynehuna 6apust
BaS.

116. OOwsicauth, mouemy BoaHbie pacTBopbl NaNO., LioCOs;, NasPOs umeror mienodnyio
peakiuio. OTBET MONTBEPANUTh YPABHECHUSMU PEaKIMii B HIOHHO-MOJICKYJISIPHOM ¥ MOJICKYJISIPHOM BHJIE.

117. K pactBopy FeCls no6aBunu cnenyrommue Bemectsa: a) HCI; 6) KOH; B) CuCly; r) Na,COs. B
KaKMX Ciydasx TUApoNu3 xyopuzaa skeneza ycunurcs? I[louemy? CocTaBHTh HOHHO-MOJIEKYJISIPHBIE
YpaBHEHHUS TUAPOIHM3a COOTBETCTBYIOIINX COJICH.

118. Ilpu cmemmBanuu pactBopoB Fex(SOs)z m K>S oOpasyercs ocamok W BBLACISACTCS TIas.
Hanwucats MonekynsipHOE 1 MOHHO-MOJIEKYJISPHBIC YpPaBHEHUS! COBMECTHOTO THAPOJIN3a COJICH.

119. CocraBuTh HWOHHO-MOJICKYJISIDHBIE W MOJCKYJSIDHBIE YpaBHEHUS THAPONHM3a COJEH:
NH4CH3COO, Ca(NOZ)z, K3PO4, MnC|2.

120. Tlouemy mpu n00aBIeHHM Tropsiyeid BOABI K BOAHOMY pactBopy xsopuma sxeneza (Il1)
BhIMaaaeT ocagok? [ToATBEpIUTh 3TO yPaBHEHUSMU PEAKIUil B HOHHO-MOJICKYIISIPHOM M MOJICKYJISIPHOM
BUJIC.

121. a). Mcxons U3 cTeneHu OKUCICHUs cephl B BemecTtBax S, HzS, NaSOs, HoSO., onpenenuts,
Kakoe W3 HHX SIBJISIETCS TOJBKO OKHCIIMTENIEM, TOJNBKO BOCCTAHOBHUTENEM W KaKHe MOTYT OBITh U
OKHCITUTENEM, H BoccTaHoBHUTeNeM. OTBET 000CHOBATS.

0). Ha ocHOBaHMM BJIEKTPOHHBIX ypaBHEHUH Moao0paTh KOA(GUIMEHTH B YpaBHEHHU PEaKIHy,
UIYIIEH 110 CXEME:

Nal + NalOz+ H>SOs — [+ NaxSO4 + H20. OnpenenuTs THIT OKHCITUTENFHO-BOCCTAHOBUTEILHOM
peakiuu.

122. Peakiuu BhIpaKarOTCS CXEMaMH:

Zn + HNO3 (pas6) — Zn(N03)2 + N0 + H0;

SnCl; + KyCr;07 + HxSOs — Sn(SO4)2 + CrCls + K3;SOs + HO. CocraButh 3J71€KTpOHHBIE
ypaBHEHHUs, MOA00paTh KOA((UIMEHTHI, yKa3aTh, KaKOE BEIICCTBO B KaXIOW pEaKIUU SBISICTCS
OKHCITHTENEM, KAKOE BOCCTAHOBUTEIIEM.

123. a). CocraBuTb D3JEKTPOHHBIE YpPaBHEHUS W yKa3aTb, Kakod mpouecc (OKUCICHHE WIIH
BOCCTaHOBJICHUE) TIPOUCXOIUT MPHU CIICAYIOIUX MPEBPAIICHUSX:

P2 — P*; N*® — N3; CI'— (Cl0O3)7; (S04)* — S2.

0). Peakius BhIpasKaeTCs CXEMOM

KMnO4 + H,S + H,SO4 — MnSO4 + S + K,SO4 + HL0.

OnpeiennuTs OKUCIUTENb U BOCCTAHOBHUTENb, HA CHOBAHWH JJICKTPOHHBIX YPaBHEHHH PAacCTaBHTh
K03(pPUIIMECHTHI B YpaBHEHHH PEAKITUH.

124. a). MoryT 51 IPOTEeKaTh OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKIIMH MY BEIICCTBAMH: a)
Cly 1 H2S; 6) KBr u KBrO; B) HI u NH3? OtBeT 060CHOBATS.

0). Ha ocHOBaHWM »3JIEKTPOHHBIX YpaBHEHWH NOJ00paTh KO3()OUIMEHTHI, ONPEACIUTh THUI
OKHCITUTEbHO-BOCCTAHOBUTEIBHOM PEAKIIUH, WYIIEH Mo cxeme

NaCrO, + PbO, + NaOH — Na,CrO4 + Na,PbO, + H-0.

125. a). Bo3MOXHBIE CTEIICHH OKHCICHUS *Kelie3a B coeuHeHusx +2, +3, +6. OnpenenuTs, Kakoe
U3 BELIECTB MOXET OBITh TOJBKO BOCCTAHOBUTENIEM, TOJIBKO OKHUCIHUTEIEM M KAaKO€ - U OKHCIHUTENEM U
BoccranosureiieM: FeSQO,, Fe;03, KoFeO,4. OtBeT 0600CHOBATE.

0). Ha ocnosanuu s1eKkmpoHHBIX YpasHeHUull nooodpams Kodpuyuenmol ONsi 6eujecms 6
VpasHeHuu peaxyuu, uoyueli no cxeme

CrClz + Brz + NaOH — NaxCrO, + NaBr + NaCl + H.0.

126. a). CocraBuUTb 3JEKTPOHHBIC YpaBHEHUS W YyKa3aTh, Kakod mpouecc (OKUCICHHE HIIH
BOCCTaHOBJIEHUE) TIPOUCXOIUT MIPHU CIIEAYIOIUX NPEBPaIICHUSX:

As*® — As*™®; (CrOs)* — (CrOy)7; (MnO4)  — (MnO4)%; Sit* — Si°.

0). Ha ocHOBaHWU SJEKTPOHHBIX YPAaBHEHUH paccTaBUTh KOA(P(HUIMEHTHI B Peakluy, WAYIIEH 110
cxeme H2S + HSO3 — S + H20.

127. Peakiuu BEIPAXKAIOTCS CXEMaMH:

NaNO;— NaNO; + O;
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MnSQOs+ KCIO3; + KOH — KoMnOs + KCI + K,SO4 + H,0.

CoCTaBUTh 3JICKTPOHHBIC YpPABHEHHS, PACCTaBUTHh KOI()(UIIMCHTHI, ONPEACIUTh OKUCIHUTENb H
BOCCTAHOBUTEIb B KAXKIOW peakiuu. K kakoMy THUITy OTHOCHTCS KaX/1ast U3 IPUBEICHHBIX PEaKIuii?

128. Peakiuu BeIpaskaroTcs CXEMaMH:

KBr + KBrOs; + H,SOs — Bry + KoSO4 + Hzo;

HNO3z; + HNO3; — N,O + H,0.

CoCTaBUTh 3JICKTPOHHBIC YpPABHEHUS, PACCTaBUTH KOA((UIIMCHTHI, ONPEICIIUTh OKUCIHUTENb H
BOCCTaHOBHUTEIH B KAXKIOHW peakiun. K kakoMy THUITy OTHOCHTCS Ka)XAas U3 TIPUBEICHHBIX PEaKIuii?

129. Peakiuu BEIPAKAIOTCS CXEMaMH:;

H2S + KoCr207 + HaSO4 — S + Cra(SO04)3 + K2SO4 + H20;

NaBrO — NaBrOs; + NaBr.

CocCTaBUTh 3JEKTPOHHBIE ypPaBHEHHS, PACCTaBUTH KOI((DUIIMEHTHI, OMPENEIUTh OKUCIHUTENb H
BOCCTAHOBUTEIb B KAXKIOW peakiuu. K kakoMy THUITy OTHOCHTCS Ka)/1asi U3 IPUBEICHHBIX PEaKIuii?

130. a). Mcxops 3 creneHn OKUCICHHS XJI0pa OMPESNIUTh U JaTh MOTUBUPOBAHHBINA OTBET, KAKOE
u3 coequnenuii Cly, HCI, HCIO, sBnseTcst TONbKO OKHCIUTENEM, TOJBKO BOCCTAHOBUTENEM U KAKOE U3
HUX MOXKET UMETh (DYHKITHIO ¥ OKUCIIUTEINS, U BOCCTAHOBUTEIIS.

0). Ha ocHOBaHWU AJIGKTPOHHBIX YpaBHEHUH PacCTaBUTh KOI(DPUIIMECHTH B YPAaBHCHHU PEaKIIUU,
UAYILIEH IO cXeMe

HNO; + Bi — NO + Bi(NO3); + H20.

131. Peakiuu BEIPaXKAKOTCS CXEMaMU.

H3AsO3z + KMnO4 + H,SO4 — H3AsSO4 + MNnSO4 + K,SO4 + HL0;

AgN03 — Ag + NO;, + O,.

CoCTaBUTh 3JICKTPOHHBIE YpPaBHEHHS, PACCTaBUTh KOA((UIIUCHTHI, ONMPEICIUTh OKUCIUTENb H
BOCCTAHOBHUTEIb B KOO peakiuu. K kakoMy THUITy OTHOCHTCS Ka)/1asi U3 IPUBEICHHBIX PeaKIuii?

132. a). Moryr nM TPOUCXOAWUTH OKHCIHUTEIHHO-BOCCTAHOBHUTENBHBIE PEAKIHH MEXKIY
BemecTBaMu: a) HzS u Bro; 6) HI 1 HIOs; B) KMNnO4 u K2Cr,07? OtBeT 000CHOBATS.

0). Ha ocHOBaHWU 3JIEKTPOHHBIX YpaBHEHUH PacCTaBUTh KO3(D(PHUIMEHTHI B YPAaBHCHUU PEaKIUy,
UIYIIEH 110 CXeMe

H20; + KMnO4 + H;SO4 — Oz + MnSO4 + K2SO4 + H20.

133. a). CocTaBUThb 3JEKTPOHHBIC YPaBHEHHS M YKa3aTh, KakOW mpolecc (OKHUCICHHE WU
BOCCTAHORBJICHUE) POUCXONT IPU CICIYIOIINX TPEBPAIICHUSX

(BrO4)" — Bry; Bi — (BiOs); (VO3) —V; Si* — Sit.

0). Ha ocHOBaHMH 3IIEKTPOHHBIX ypaBHEHUH Momo0parh KO3(QQUIMEHTH B YPaBHEHUU pEaKIIUH,
UIYIIEH 110 CXeMe

Al + KMnQ4 + H,SO4 — A12(804)3 + MnSQO, + Ky,SO,4 + H>0.

134. Peakiuu BEIPaXKAIOTCS CXEMaMU:

Na,SO3 + NayS + H,SO4 — S + NaSO4 + Ho0;

KMnO4s—K>MnO4 + MnO, + O,.

CocCTaBUTh 3NEKTPOHHBIE ypPaBHEHHS, PACCTaBUTH KOA(D(UIIMEHTHI, ONPEACIUTh OKUCIUTEIh M
BOCCTAHOBHUTEJb B KAXKI0M peakiuu. K kakoMy THUITy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PeaKIuii?

135. a). Moryt jM HMATH OKUCIMTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIUU MEKIY CJCIYOIIUMU
BemectBamu: a) PbO; u KBiOs; 6) HoS 1 HoSOs3; B) HoSO3 u HCIO4? OtBer 060cHOBATS.

0). Ha ocHOBaHWU AIIEKTPOHHBIX ypaBHEHUH paccTaBUTh KOI(DPUIMEHTH B YPaBHEHHU PEaKIUH,
uaymiei mo cxeme S + KOH — K3SOs + KoS + H0.

OnpeenuTh TUIT OKUCITUTEIBHO-BOCCTAHOBUTEIILHOMN PEaKITUH.

136. Peakiuu BEIpaXKaroTCs CXEMaMH:

(NH4)2Cr207 — N2 + Cr203 + H,0;

Ps+ HNOz; + H,O — H3PO4 + NO.

CoCTaBUTh 3JEKTPOHHBIE YpPaBHEHUS, PACCTaBUTH KOA((UIIMEHTHI, OMPENEIIUTh OKUCIHUTENb H
BOCCTaHOBHUTEJIb B KOXKI01 peakiuu. K kakoMy THITy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PeaKiuii?

137. Peakiiuu BEIPAXKAIOTCS CXEMaMH:

Ba(OH)z +1, - Ba(I03)2 + Bal, + H20;

MnSQ; + PbO; + HNO3 — HMnO,4 + Pb(N03)2 + PbSO,4 + H,0.

CoCTaBUTh 3JICKTPOHHBIE YpPaBHEHHS, PACCTaBUTh KO3((UIIUCHTHI, OMPEACIUTh OKUCIUTENb H
BOCCTAHOBHUTEJIb B KaXKI01 peakiuu. K kakoMy THITy OTHOCHTCS KaX/1asl U3 IPUBEICHHBIX PeaKiuii?

138. Peakiuu BEIpaXKarOTCS CXEMaMU:

AgN03+ H,O; + KOH — Ag + 0O, + KNO3 + Hzo;
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Ni(NOs)z — NiO + NO, + O.,.

CoCTaBUTh 3JEKTPOHHBIE YpPaBHEHHS, PACCTaBUTh KOI((UIIMEHTHI, OMPENeNIUTh OKUCIHUTENb H
BOCCTaHOBHUTEJb B KaXK101 peakiun. K KakoMy THITy OTHOCHTCS KayKAasl U3 IPUBEICHHBIX PeaKIii?

139. Ha ocHOBaHUH 3JIEKTPOHHBIX YPaBHEHHI PacCTaBUTh KOA(PPHUIMEHTH B YpaBHEHUSAX PEAKINH,
WAYIINX TI0 CXeMaM

HNO, — HNO3; + NO + Hzo;

Cr,03 + KCIO3 + KOH — K3CrO4 + KCI + H20.

YKka3aTh OKUCIHUTENb U BOCCTAHOBHUTENh B K&KIOW PEAKIINH, OMPEIEIUTh €€ THIL.

140. Peaknu BEIpa)KArOTCS CXEMaMH:

Si + O, + NaOH — Na;SiO; + H,0;

NHsNO, — N, + H,0.

CocCTaBUTh 3JEKTPOHHBIE ypPaBHEHHS, PACCTaBUTH KOI((DUIIMEHTHI, OMPENEIUTh OKUCIHUTENb H
BOCCTaHOBHUTEJb B KaXK101 peakiyu. K KakoMy THITy OTHOCHTCS KayKAasl U3 IPUBEICHHBIX PeaKIiii?

141. Hanmcath QoOpMymnbl CIEAYIOMIMX COCAMHEHHH: a) XJIOPHI AUOPOMOTETPaaMMHHIUIATHHEI
(IV); ©) terpaponanoguakBaxpomat (Ill) kamums; B) cynbdar mnenraammunakBanukens (I1); 1)
tpuxioporpuaMMuuaK006aisT (I11). K xakoMy THITY OTHOCUTCS Ka)KI0€ M3 KOMIUIEKCHBIX COSTUHEHHU TI0
ANEKTPHYECKOMY 3apsay KOMIUIEKCHOTO HOHA?

142. CoctaBuTh KOOPAWHAIMOHHBIE (DOPMYIIBI CIEAYIONINX KOMIUIEKCHBIX COSAMHECHUH TUIATHHBI:
a) PtCls - 6NHs; 6) PtCls - 4NHs; B) PtCls - 2NHs. Koopaunannonunoe uucio miatuasl (IV) pasHo 6.
HammcaTth ypaBHeHHsI IUCCOIMAlMM 3THUX COEJMHEHHH B BOAHBIX pacTBopax. Kakoe coenuHeHue
SBJISICTCS] KOMIUIEKCHBIM HEAJIEKTPOIUTOM?

143. Hammcatp MoNeKyJsIpHBIE W HMOHHBIC YpaBHEHHs peaknuid oOMeHa ¢ o0pa3oBaHHEM
HEPACTBOPUMBIX KOMILJICKCHBIX COETMHCHU:

a) CuSO; + K4[Fe(CN)e] = ...; 6) KCI + Nay[PtCls] = ...;

B) AgNOs + K3[Fe(CN)s] = ...; r) FeSOs + Nas[Co(CN)s] = ....

HazBatp 0Opa3yromuecs Ipu peakusax KOMIDIEKCHBIE COJH.

144, OnpenenuTh CTEHCHb OKUCICHUS M KOOPIWMHAIMOHHOE YHMCIIO KOMILICKCOOOpa3oBaTess B
CIIEIYIOMINX KOMIUIEKCHBIX HOHAX:

a) [Ni(NH3)sCl]**; 6) [Co(NH3)2(NO2)4];

B) [Cr(H20)4Br2]*; r) [AuCls]™; x) [CA(CN)4]>.

145. CoctaBuTh KOOpIUHALMOHHBIE (POPMYIIBI CIEMYIONMX KOMIUIEKCHBIX COEJANHEHUH KOOabTa:
a) CoCls - 6NHs; 6) CoCls - SNHs; B) CoCls - 4NH3. Koopaunarmonnoe uucio kobansra (111) pasro 6.
HarmucaTh ypaBHEHUS TUCCONMAIINY 3TUX COCIMHEHHI B BOJHBIX PaCTBOPaX.

146. HammcaTh KOOpAMHAIIMOHHBIE (OPMYIBI CIEAYIONIMX KOMIUIEKCHBIX COCJUHEHUHA: a)
rexkcanutpokobanetat (I11) xamus; 6) xmopun rekcaammunnaukens (11); B) TerpaxiopoauaMMHUHILIATHHA;
r) Tpudroporuapokcodepuuiar MarHus. K KakoMy THITy OTHOCHUTCS KaXJ0€ W3 KOMIUIEKCHBIX
COCJIMHEHUIA 10 3apsTy KOMIUIEKCHOT'O HOHA?

147. U3 coueranus gactun Cré*, H,0, CI7, K* M0%kHO cOCTaBUTH CeMb KOOPIMHAMOHHBIX (hOPMYJI
KOMILJIEKCHBIX COeIMHEeHUIT XpoMa, 0aHO 13 KoTopsiX [Cr(H20)s]Cls. CocTaButh hOpMyIIbl APYTHX LIECTH
COCJIMHEHMI U HAIIKCATh YPAaBHEHHUS MX TUCCOIMAIIUN B BOJHBIX PACTBOPAX.

148. Hamucats MOJNIEKYJISIpHBIE U MOHHBIE YpaBHEHUS peakiuii 00MeHa, MPOUCXOIAIINX MEKIY: a)
rekcarmanogepparoM (1) kamus u cynedarom mMenm;

0) rexcarmanoko6ansTatoM (1) Hatpus u cynehartom xenesa; B) rekcanmanodepparom (1) kamus
U HUTPATOM cepebpa; r) rekcaxioporuiatuHatoMm (1) Hartpus u xyopuaoM kamus. OOpasyromnuecs B
pe3yJbTaTe peakunuii KOMIUIEKCHBIE COSTUHEHHUS] HEPACTBOPUMBI B BOJE.

149. Koncrautsl Hectoiikocti KomiuiekcHbix HOHOB [Co(CN)s]*, [HQ(CN)4*", [CA(CN)4*
cooTBeTcTBeHHO paBHbEI 8:1072; 4-107!; 1,4-107"7. B xakom pacTtBope conep:xanue noHoB CN~ Gonpmie?
Hanwmcath BbIpakeHUs Ui KOHCTAHT HECTOWKOCTH YKa3aHHBIX KOMITICKCHBIX HOHOB.

150. Onpexnenuts, yeMy paBeH 3aps KOMIUIEKCHBIX HOHOB:

a) [Cr(NH3)sNO2], 6) [Pd(NH3)Cls], B) [Ni(CN).], ecimu xKoMIekcooOpa3oBaTEIIMU SBIISTFOTCS
Cr¥, Pd?*, Ni?*. Hanucath (pOpMyJIb KOMIDIEKCHBIX COEIMHEHHMI, CONEP/KAIIUX STU UOHBI.

151. U3 coueranns wactun C0%*, NHs;, NO,”, K' MOXHO COCTaBUTH CeMb KOODAMHALMOHHBIX
(GopMyn KOMIUIEKCHBIX coenuHeHud KoOanbra, omHO u3 KOTOphix [CO(NHa3)s](NO2)s. CocraButh
(bOopMyIIBI IPYTUX IIECTH COSJIMHEHUI ¥ HATIMCATh YPAaBHEHUS UX JUCCOIMAIMH B BOJHBIX PACTBOPAX.

152. CocraBUTh KOOpAWHAIMOHHBIE (POPMYIIBI CIEAYIONINX KOMIUIEKCHBIX COSIWHEHUH TUIATHHEI
(1), xoopnuHaoHHOE YKCIIO KOTOpOit paBHO 4: a) PtClz - 3NH3; 6) PtCl2 - NH3 - KCI; B) PtCl, - 2NHs.
Hanucare ypaBHEHMs JOMCCOLIMAIlMM 3THUX COEJUHEHHWNA B BOJHBIX pacTBopax. Kakoe coeauHeHue
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SIBIISICTCS] KOMIUIEKCHBIM HEAJIEKTPOIUTOM?

153. Koncrantel HecroiikocTn kommiuekcHeix HoHOB [CO(NH3)s]®*, [Fe(CN)s]*, [Fe(CN)s]*~
COOTBETCTBEHHO paBHBI 6,2:107%%; 1,0-107%7; 1,4-10™*. Kakoli M3 3TUX MOHOB HamOojee NPOYHBIN?
Hamucartp BbIpakeHUsI UIi KOHCTAHT HECTOMKOCTH YKa3aHHBIX KOMILUICKCHBIX MOHOB M MOJICKYJISIPHBIC
(bOpMYIIBI COSTMHEHUA, COIEPIKAIIUX 3T HOHBI.

154. N3BecTHBI IB€ KOMIUIEKCHBIE COJIM KOOaNbhTa, OTBEYAIOIINE OJHOW M TOH YK€ IMITHPUICCKOM
dopmyne CoCISO4s5NH;. Omna u3 Hux B pactBope ¢ BaCly maet ocamok BaSOa, HO He maeT ocamka ¢
AgNOs, apyras ¢ AgNOs naer ocagox AgCI, a ¢ BaCl, ocanka e naet: a) Hanmcath GopmyIsibl 000MX
KOMITJICKCHBIX COCJMHEHWH; 0) HAa3BaTh 3TH KOMIUICKCHBIC COCJMHCHHS W HAIHMCATh YPaBHEHHS WX
JMCCOIMAIIMK; B) HANUCAaTh MOJCKYJISIPHBIC M HMOHHBIC YPaBHCHHUS pEaklMii B3aMMOJCHCTBHS
KOMIIJICKCHBIX COSIMHEHUH ¢ 00pa3oBaHueM ocajka - B oHoM ciaydae AgCl, a B mpyrom - BaSOa.

155. OmnpenmenuTh 3apsx KOMIUIEKCOOOpa3oBaTelss W Ha3BaTh KOMILICKCHBIC COCIMHCHHS: a)
Cuz[Fe(CN)s]; 6) [Ag(NH3)2]Cl; B) [Co(NH3)3(NO2)s]; T) Naz[PtCla].

156. HazBatp kaxaoe u3 ciaenyromux coequnernit: a) Ks[Ni(CN)e];

6) [CF(NH3)4(SCN)C|]NO3; B) [Pt(NH3)2(H20)2Brz]C|2; F) K4[COF6].

157. U3 pactBopa komiuiekcuoi comu PtCls - 6NH; HuTpar cepedpa ocaxmaeT BeCh XJIOp B BHIE
xjopuzaa cepedpa, a u3 pacreopa coiu PtCls:3NH3 - Tonbko Y4 yacTh BXOZSIIEro B €ro COCTaB XJOpa.
Hanwucats kooparHAIIMOHHBIE (OPMYIIBI STHX COJICH, ONPENEUTh KOOPANHAIIMOHHOE YHCIO MIATHHBI B
KKJI0M U3 HUX.

158. KoopaunanumonHoe ynucino Os*™ u Ir** paBHo 6. CocTaBUTh KOOpAMHAIMOHHEIE (HOPMYIIBI U
HalmMcaTb YpaBHCHHA JUCCOLUAIIMN B PACTBOPC CICAYIOINX KOMIIJICKCHBIX COGI[I/IHGHI/II\/'I 9THUX MCTAJIJIOB:
a) 2NaNO,-OsCly; 6)1r(SO4)2-2KCl; B) OsBrs-Ca(NO3)2; 1) 2RbCI-IrCl..

159. HanucaTth KoOpAMHAIMOHHBIE (POPMYJIBI COCAHMHEHHUN
a) Co(NO2)3:3KNO3; 6) Co(NO2)s-KNO2-2NHs; B) CoCls:3NHs, ecin KoopauHaAIMOHHOE YHCITIO KOOAThTa
6. CocTaBUTh YPABHEHUS AUCCOLUALUN ITUX COECIUHEHU.

160. HmwxenpuBeaeHHbIE MOJICKYIISPHBIC COCTUHECHUS TPEACTABUTh B BUJC KOMIUICKCHBIX COJICH:
a) KCN-AgCN; 6) 2KCN-Cu(CN)z; B) Co(NOs3)s:6NHs; r) CrCls6H20; n) 2KSCN-Co(SCN)2; e)
2KI-Hgl,. Hamucatb ypaBHEHUS TUCCOIMAIIUH ATHX COJICH B BOJHBIX PACTBOPAX.

161. Hanmcath MoNeKyIApHBIE U MOHHBIE YPaBHEHUS TPEX peakiuii, IO3BONISIOIINX OOHAPYKUTH B
pactBope noHbl SO47".

162. Kakue BerecTBa MOXHO B3STh IIPH BBITIOJIHCHUHN CIICIYIONIUX PEAKIIHIA:

Ag* + S = Angl; Ba?" + CO327 = BaC03l; H' + C0327 =H,0 + COzT.

163. Hanwmcath MONEKyISpHBIE M WOHHBIC YPaBHEHHS TpeX peakiuil oOpasoBaHHs CyJb(aToB
Oapwsi, KaJIBIMSI ¥ CBHHIIA.

164. Tlpu aHanu3e pacTBoOpa MOJ JCHCTBUEM pacTBopa HUTpara cepebpa Bbiman Oenbiii ocamok. O
NPUCYTCTBUM KAKHX AHUOHOB MOXET 3TO CBHIETENbCTBOBAaTh? [IpMBECTH MOJEKYJISPHOE W HOHHOE
ypaBHEHHSI COOTBETCTBYIOIICH pEaKInH.

165. Hanmcats MoseKyJIsSipHbIE U MOHHBIE YPaBHEHHS TPEX PEaKIHi, IIO3BOJISIONINX OOHAPYKUThH B
pactBope nonsl COz”".

166. Hanmcats MoneKyJIsipHbIe U MOHHBIE YPaBHEHHS PEAaKIUK B3aUMOJICHCTBHS PacTBOpa HUTpaTa
Oapwus ¢ pacTBopoM, cofepxkammm norsl COs?, POs*, SO4*.

167. Ion nelicTBHeM HUTpaTa cepedpa Ha MCCIIEAYEMBbIi pacTBOp oOpasyeTcs 4depHblit ocagok. O
NPUCYTCTBUM KAKHX AHUOHOB MOXET 3TO CBHJIETENbCTBOBAaTh? [IpHMBECTH MONEKYISPHOE W WOHHOE
ypaBHEHHSI COOTBETCTBYIOIICH PEaKInH.

168. Kakwue BeniecTBa MOKHO B3SITh IIPH BBITIOJHEHUH CIICAYFOIIMX PEaKIHA:

a) Zn** + S> =ZnS|; 6)2Ag* + CrOs = Ag.CrOa/;

B) 2H* + SO = SO,1 + H,0.

169. Tlpu aHanmm3e pacTBOpa YCTAHOBJICHO, YTO OOpa3yercst KeThli OCAIOK MO NCHCTBUEM U
pacTBOpa HUTpara Oapusi, W pacTBopa HuTpara cepeOpa. Kakoli aHHMOH MOXET INPHCYTCTBOBAaTh B
pactBope? [IpuBecTr MOJICKYIISIpHBIC U HMOHHBIE YPABHEHUS COOTBETCTBYIOIIUX PEAKITHIA.

170. Hammucath MOJNIEKYJISIpHBIE M HOHHBIE YPaBHEHHS TPEX PEaKIHid, C TOMOIIHIO KOTOPBIX MOKHO
OTKPBITH HOHBI S*°.

171. Kakue U3 nepeyrciIeHHbIX pEaKTUBOB MOKHO HCIIOJIb30BaTh JJIsl KAYECTBEHHOT'O OIIPE/ICIICHHS
kapOOHAT-WOHOB: HUTpAT cepedpa, HATpAT HaTpus, HUTpaT Oapus? Hamucats MONEKyIsIpHBIE H HOHHBIE
YpaBHEHUS pPeaKLUid.

172. KakuMm peakTHBOM MOKHO OOHApy>KuUThb B pacTBOpe HOHBI xyopa u Opoma? IlpuBectn
MOJICKYJIAPHBIC U HOHHBIC YPAaBHCHHUA COOTBETCTBYIOIIUX peaKuHﬁ.

g+ r4+
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173. Kakoifi H3 TIEPCUUCIICHHBIX PEAKTHUBOB MOXKHO WCIIONB30BATh Il  KadyeCTBEHHOTO
OTIpeJIeJICHUsI CYyITb(UT-HOHOB: HUTPAT KaJIUsl, HUTPAT HATPHsL, HUTpAT Oapus? Hamucats MoyekysipHOE U
MOHHOE YpaBHEHHsI PEaKLInH.

174. Tlpu no6aBiIeHUN PacTBOPA KUCIOTHI K aHATM3UPYEMOMY PACTBOPY HaOIIO/AaeTCsl BBIICICHUE
raza. Kakue aHHMOHBI MOTYT cojiepkaThcsi B pactBope? I[IpuBecTH ypaBHEHHS COOTBETCTBYFOIIHX
peaKiui.

175. Kakoili H3 TEpEUUCICHHBIX pPEaKTUBOB MOXKHO HCIIONB30BAaTh MJIsi KadyeCTBEHHOTO
oTpeJieNiCHYsI CyNb(aT-HOHOB: HUTPAT KaJIHs, HUTPAT HATPUs, HUTpaT Oapus? HanucaTh MoNeKysipHOE U
WOHHOE YPaBHEHHUSI PEaKIIUH.

176. Ilpu anamm3e pacTBOpa YCTaHOBJIEHO, YTO IOJ JICHCTBUEM pacTBOpa HHUTpaTa Oapus
oOpaszyercss Oenlblii OcaloK, a Tpd B3aUMOJACHCTBUU pacTBOpa C MOAKUCICHHBIM pPacTBOPOM
nepMaHraHata Kaiusi HaOmrojaercsi ero obOeciBeunBanue. Kakue aHMOHBI MOTYT MPHUCYTCTBOBaTh B
pactBope? [IpuBecTr ypaBHEHUS] COOTBETCTBYIOIINX PEAKIHH.

177. Kakoii 13 TepeuuCICHHbIX aHWOHOB MOXHO OOHapyXUTh C TIOMOUIBIO TMOJKHUCICHHOTO
pacTBopa TMepMaHTaHaTa Kalvs: HUTpaT-, cyibdar-, kapOoHaT-, cynbun-nonsl? Hammcars ypaBHEHHE
COOTBETCTBYIOIIEH PEaKLINU.

178. [lpu amanm3e pacTBOpa yCTAaHOBJICHO, YTO TPU B3AMMOJCHCTBHM C HHUTpPATOM cepedpa
obOpasyeTcss 4YepHbBI Ocamok, a MoJ JACHCTBHEM TNOJKUCICHHOTO pacTBOpa IMEpMaHTaHaTa Kajlusl
HabmogaeTcs obeciBeunBanre pacTBopa. Kakoil aHHOH MOXeT mpHUCyTCTBOBaTh B pactBope? IlpuBectn
YpaBHEHHUSI COOTBETCTBYIOIIUX PEAKIHA.

179. Kakue BelecTBa MOYKHO B3ATh IIPU BBINOJIHEHUHU CIEAyIOIUX peakiumii: a) Fe¥* + 3SCN™ =
Fe(SCN)s; 6) Ag" + I” = Agl|; B) Sr** + SO,> = SrSO.1.

180. Ha Hanuuue Kakoro MOHA yKa3aBaeT BBIJCIICHUE ra3a MpH J00aBJICHUM CUIIBHOW KUCIOTHI B
uccnenyembiii pactsop: Cl-, NO*", COs? ? Hamucarh MONIEKy/ISpHOE M HOHHOE YPABHEHHUS PEAKIIHH.

BapuaHTbhl KOHTPOJILHBIX 3a1aHUI

Homep BapmanTa onpeneiseTcs mocjaeaHei mudpoil HoMepa 3auéTHON KHIKKH

Bapuant Ne 1: 1, 11, 21, 31, 41, 51, 61, 71, 81, 91, 101, 111, 121, 131, 141, 151, 161, 171,

Bapuant Ne 2: 2, 12, 22, 32, 42,52, 62, 72, 82, 92, 102, 112, 122, 132, 142, 152, 162, 172,

Bapuant Ne 3: 3, 13, 23, 33, 43, 53, 63, 73, 83, 93, 103, 113, 123, 133, 143, 153, 163, 173;
Bapuant Ne 4: 4, 14, 24, 34, 44, 54, 64, 74, 84, 94, 104, 114, 124, 134, 144, 154, 164, 174;
Bapuant Ne 5: 5, 15, 25, 35, 45, 55, 65, 75, 85, 95, 105, 115, 125, 135, 145, 155, 165, 175;
Bapuant Ne 6: 6, 16, 26, 36, 46, 56, 66, 76, 86, 96, 106, 116, 126, 136, 146, 156, 166, 176;
Bapuanr Ne 7: 7, 17, 27, 37, 47,57, 67, 77, 87, 97, 107, 117, 127, 137, 147, 157, 167, 177,
BapuanTt Ne 8: 8, 18, 28, 38, 48, 58, 68, 78, 88, 98, 108, 118, 128, 138, 148, 158, 168, 178;
Bapuant Ne 9: 9, 19, 29, 39, 49, 59, 69, 79, 89, 99, 109, 119, 129, 139, 149, 159, 169, 179;

Bapuant Ne 10: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180.
Kpurepuu oueHuBaHus1 KOHTPOJIbHBIX padoT:

Ouenka «OTIHYHO»

- BBICTABJISIETCS, €CIIM 00YYaroLMiics BBIMOIHII paboTy 0e3 omMO0K U HEe0UETOB,
JOIYCTHI He 0oJiee OJJHOTO HeloueTa.

Ounenka «xopomo»

- BBICTABIISIETCS, €CJIN 00yUaroIIUiics BBIOIHUI PadOTy MOJIHOCTHIO, HO IOMYCTHII B HEH
He Gosee oHOM HerpyOoil OIMOKY U OJHOTO HEJ0YETa, WU He OoJiee IBYX HEIOUETOB.

OneHka «y10BJ1€TBOPUTEIbHO»

- BBICTABIISIETCS, €CJIM 00YYaIOIIUIICS MPAaBUIILHO BBITIOJHII HE MEHEE MOJIOBUHBI PaOOTHI
WIM TOTIYCTHII He OoJiee ABYX IpyObIX OoIMOOK, WK He 6ojee ogHOM Tpy0oil u 0HOM HerpyOon
OLIMOKH M OJJTHOTO HEJ0UeTa, UM He OoJiee ABYX-TpeX HerpyObIX OMNOOK, WM OJHON HerpyOoit
OIIMOKH U TPEX HEJ0YETOB, WM MPU OTCYTCTBHH ONIMOOK, HO MPH HAJTMYHH YETHIPEX-TISATH
HEJI0YETOB, TJIOXO0 3HAET TEKCT MPOU3BENICHH S, JOMYCKAeT HCKaKEeHHE (DAaKTOB.

OneHka «Hey/10BJIeTBOPUTEIbHOY

- BBICTABJISIETCS, €CIM 00yYaOLIHIiCA JOMYCTHII YHCIIO OMIMOOK U HEI0UETOB
IPEBOCXOIAIIEe HOPMY, TPH KOTOPOH MOXKET OBITH BBICTaBIICHA OLICHKA «3%, HIIH €CITH
NPaBUILHO BBIIIOJHUII MEHEE MOJIOBUHBI paOOTHI.



CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_[CI/IH)K6H6DHBIX 1 €CTCCTBCHHOHAYYHBIX THUCIUITIINH

KoMILIIEKT TeCTOBBIX 3aJaHUI

0 JUCLMIUIMHE XUMUSI

TECT Ne 1

I.Ctpoenne atoma. KBaHTOBBIE UncJIA.
CTpoeHue 3JIeKTPOHHBIX 000JI04€K AaTOMOB.

3aganue 1 O1MHAKOBOE YUCIIO 3JIEKTPOHOB COJICPIKAT YACTHUIIBI
1) APt u N3-

2) Ca” n Cl5+
3) SY u Cl™
4) NL*‘.— U P:;‘.—

OIIK-1

3amanne 2 Briciumii OKCUI SJIEMEHTA ¢ DIEKTPOHHOM KOHPUTYparyei 1s%25%2p"3s*3p”
1) D205

2) 903

3) 9207

4) 90,4

OIIK-2

392962230
3ajanue 3 DiekTponHas kondurypauus 1S 25 2P 3573p
1) Qd+

3—
2P

COOTBCTCTBYCT 4aCTULIC

OIIK-2

3az[alme 4 QHGKTPOHHYIO KOH(I)I/IpraI_II/II-O HWHEPTHOI'O raza UMECT NOH
1 F03+

OIIK-2

3ananue 5 Kakue 1Ba aToMa UMEIOT OJIMHAKOBOE YHCIIO S—AJIEKTPOHOB B OCHOBHOM CO-
CTOSTHUH?

1) Nau K

2) Clu Na

3) Cl u Fe

4) P uCl

OIlK-1

3aganue 6 OgUHAKOBOE YHCIIO AJIEKTPOHOB COJIEPIKAT YACTHUIIBI
A13+ N3—
1) u
o2+ +5
2) CEL H Cl
0 _
3) S u Cl
3— p3—
4) N - P

OIIK-2

3ananme 7 Kakas ayekTpoHHasi KOHQUTYpalusi COOTBETCTBYET PACIPE/IeIEHUIO BAJICHT-

OIIK-2
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HBIX 3JICKTPOHOB B aTOMC XpOMa?

1) 3d*4s?
2) 382 3p4
3) 3d4st
4) 4s24pS
3ananue 8 AToMy aproHa B OCHOBHOM COCTOSIHMHM COOTBETCTBYET dJIeKTpoHHas KoHu- | OITK-2
Cypawuust YacTHLbI
1)S*
2) Zn>t
3) Sitt
4) SCU
I1.Ilepuoanyueckuii 3akoH u cucrema iemenToB .M. MeHnaesieeBa.
3aganue 1 CxogHyro KOHGUIYypalMiO BHEIIHEro »HepreTuueckoro ypoBHs umeroT | OITK-1
aTtoMsbl P u
1) Ar
2) Al
3) Cl
4) N
3ananme 2 Jlerue Bcero npucoeIuHIET AIEKTPOHBI aTOM OIIK-1
1) cepbr
2) xynopa
3) cenena
4) 6poma
3aganue 3 B KakoM psy XHMHUYECKHE DIIEMEHTHI PACMONIOKEHBI B Iopsiike ymeHsbIre- | OITK-2
HUS UX aTOMHOTO pajauyca?
1)C — B — Be
2P —5—CI
3)Si— Al — Mg
HF — 0 —N
3aganue 4 CxoqHyr0 KOH(UIYypalMiO BHEIIHEro »HepreThueckoro ypoBHs umeroT | OINTK-1
aTOMBI MarHus u
1) kanprus
2) xpoma
3) kxpeMHus
4) amoMUHUS
3aganue 5 B kakoMm psaay XMMHUYECKUE DJIEMEHTHI PAcloIOXKeHbl B mopsiake Bo3pacta- | OITK-1
HUS AJIEKTPOOTPULIATEIBHOCTH ?
1) O,N,C
2) Be, Mg, Ca
3) N, P, As
4) As, Se, Br
3aganue 6 Hemeraminyeckue cBoiicTBa Haubosee BbIPaKEHBI y OIIK-2
1) xpemHuUs
2) kucnopoa
3) 6opa
4) cepnl
3aganue 7 Xapakrep OKCHIO0B B Py OIIK-1
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Ligo — BeO — Bgo;g
U3MEHSETCS OT
1) OCHOBHOTO K KHUCIIOTHOMY
2) OCHOBHOTO K aM(OTepHOMY
3) am$pOoTEepHOr0 K KUCIIOTHOMY
4) KHCIOTHOTO K OCHOBHOMY

3aganue 8 B kakom psAay XMMUYECKUE 3JIEMEHThI PaclojoXKeHbl B nopsake Bospacra- | OITK-1
HUS UX aTOMHOTO pajanyca’?
1) Li, Be, B, C
2) P, S, Cl, Ar
3) Sb, As, P, N
4) F, CI, Br, I
1. Xumuueckas cBs3b.
3aganue 1 KoBasieHTHas NOJsSpHAs CBSI3b XapaKTEepHA JUIsl KaKI0T0 U3 IBYX BEILLIECTB! OIIK-2
1) yriekucioro rasa 1 cepoBoopoJa
2) a30Ta 1 aMMHUaKa
3) XJ10pOBOJIOPOJIA U XJIOPUAA HATPUS
4) okcua JUTHUS U TUAPOKCUIA JIUTHS
3aganue 2 YKaKuTe BEIIECTBO, B KOTOPOM KHCIOPOJ 00pa3yeT HOHHBIE CBSI3U. OIIK-2
1) o30H
2) OKCHJT KQJIbITHS
3) yriekuciblii ra3
4) Bosa
3aganue 3 BemiecTBa TOJBKO C KOBAJIGHTHOW MOJIIPHON CBSA3BIO YKa3aHbI B PSAY: OIlK-1
1) CaFs, NasS, Ny
2) P4, FeCl3, NHj
3) SiF4, HF, HsS
4) NaCl, Lizo, SO;
3aganue 4 BonopoaHas cBA3b XapaKkTEpHa IS OIIK-2
1) ankaHoOB
2) apeHOB
3) cnuproB
4) aTKuHOB
3aganue S CoelMHEHUS C KOBAJIEHTHON HEMOJISIPHOM CBS3bIO PACIIOJIOKEHBI B PAY: OIIK-1
1) Oz, Clz, Hy
2) HC], No, Fo
3) O3, P4, HoO
4) NH3, Sg, NaF
3apanue 6 Xumuyeckas CBsI3b MEXK/y MOJIEKYJIaMU BOJIbI OIlK-1
1) BomoponHas
2) noHHas
3) KOBaJIeHTHAas NOJIIpHAst
4) KoBaJIEeHTHAsI HETIOJISIpHAs
3aganue 7 CoelMHEHUS C HIOHHOM CBSA3bIO PACIIOJIOKEHBI B PAY: OIIK-2
1) F2, KCI, NO2, NHs
2) NH4CI, LiBr, CaO, BaF2
3) CaF,, CaS04 H20, NH4F
4) NaNOs, HF, NF3,Zn0O
3aganue 8 BemnecTBoOM ¢ KOBaAJIEGHTHOW HENOJISIPHOM CBSI3bIO SIBIISIETCS: OIIK-1
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1) aMMUaK

2) CEPOBOIOPOST

3) okcuz cepsl (1V)
4) 6enbliii hochop

IV. Kuaaccel HeopraHu4ecKux coeIuHeHH .

3anaﬂne 1 (DOpMYJ'IBI KHCJIOTBI, OCHOBaHHA U OCHOBHOI'O OKCH A ITOCIEA0BATCIIbPHO YKa-

3aHBI B pAAY:
1) Na-QSiO;g, KOH, Kgo

2) Ca(OH)2, HsS, CaO
3) HF, Mg(OH)2, BaO
4) HQSO.1, Ba(OH)g, SlOg

OIIK-2

3aganue 2 AM(OTEpHBIM OKCHUIOM SIBISETCS
1) NO

2) ZnO

3) MgO

4) CO

OIIK-1

3aganue 3 AMdoTrepHbIe CBOIMCTBA HE MPOSBISET TUAPOKCU]T
1) 6epunnus

2) muTus

3) anroMUHHS

4) nuaKa\

OIIK-1

3ananue 4. K Heconeobpa3yronmm oOKCUaaM OTHOCUTCSA
1) NQO

2) NO.

3) N2 Os

4) P203

OIIK-2

3aganue 5. K 0CHOBHBIM OKCHIaM HE OTHOCHTCS
1) Ag20

2) MgO

3) Mn»O~

4) CaO

OIIK-2

3ananue 6. Xumnueckue coemuuenns:CaC0s, Ca(HCO3)2, CH3COONa gryocares k
1) kuciaoram

2) OCHOBaHUAM

3) consim

4) oxcugam

OIIK-2

3az[alme 7. TOIBKO KMCJIOTHEIE OKCHUABI COACPIKATCS B pALY:
1) NO, SiOz, P205

2) Mg(), COQ, N02

3) CO2, N2Os, P20Os

4) Zn0, Cl,07, CaO

OIIK-1

3amanne 8. K KucioTHpIM OKCHIAM OTHOCHUTCH:
1) BaO

2) Nago
3) P,0s5
4) Ca0

OIIK-2
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TECT Ne 2
1.OcHOBBI XUMHYECKON KHHETHKH M KATAJIU3.

Baganme 1 /s yBenuuenns ckopoctu xummueckoit peakuun He+I2 = 2HI geo6xomu-
MO

1) yBenM4YUTH TEMIIEPATYPY

2) n06aBUTH MOJOBOIOPOT

3) yMEHBIIUTH 1aBJICHUE

4) yBenuuuTh 00BEM PEAKLIMOHHOIO COCYAa

OIIK-2

3aganue 2 Ot yBeJWYEHUS TUIOMIAU TOBEPXHOCTH COMTPUKOCHOBEHUSI PEareHTOB HE 3a-
BUCHUT CKOPOCTh PEAKIIUU MEXKITY

1) dpochopom u kuciaopogoM

2) kucinopoioM u okcugom azota (II)

3) cepoii ¥ BOJOPOIOM

4) Maruiem 1 a30THOW KHUCIIOTOMI

OIIK-1

3ananme 3 Kakoe yTBepaeHHE OTHOCUTEIBHO KaTaIM3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOUN peakuuu

2) Katanu3zaTopsl CMELIal0T XMMUYECKOE paBHOBECHE

3) KaranuszaTopsl U3BMEHSIOT CKOPOCTh PEAKIIUU

4) KartanuzaTopsl yCKOPSIOT KaK MPSIMYIO, TaK U OOpaTHYIO PEAKILIUIO

OIIK-2

3amanue 4 J{ng yBenu4yeHUs: CKOPOCTH peakuy 00KHUTra MUPUTA HYKHO

1) W3MEJTBYUTH [TUPUT

2) OXJIAX/IATh MeYb JUIs 00XKHIa C HOMOIIBIO BOJSTHOTO XOJIOANIbHHUKA
3) MIOHU3UTH JABJICHUE B TICYH

4) pa30aBUTh BO31YX, IOCTYIAIOIIUIL B I1€4b, 830TOM

OIIK-1

3ananue 5 Kopposuio TpyO OTOMUTEIBHONW CHCTEMBI MOKHO 3aMEIIUTh, €CITH

1) MOBBICUTDH TEMIIEPATypPy B CUCTEME

2) pacTBOPUTH B BOJE, IIUPKYJIUPYIOUIEH B CHCTEME, KUCIOPO/ 10 HACHIIIECHHS
3) MIOBBICUTD JIaBJIEHHE B CUCTEME

4) PacTBOPUTH B BOJIE€ MHTHOUTOP KOPPO3HUH

OIIK-1

3aganue 6 OueHnTe CIPaBeUINBOCTh YTBEPKICHUM!

A. JloGaBiieHue Kataau3aTopa MPUBOIUT K YBEIWMUYCHUIO CKOPOCTH PEaKITUH.

B. IIpu HarpeBaHUM PEAKIIMOHHON CMECH CKOPOCTh IK30TEPMUUECKON peakiuu
YMEHBIIAeTCsl.

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKJICHUS

4) o0a yTBep>KJIeHHUsI HEBEPHBI

OIIK-1

3amanme 7 Ipu 0 °C peakuus, Juis KOTOPOH TeMIIEPaTypHbIi K03(p(UIMEHT paBeH 2, 3aKaHUYMBAETCA 32
120 cex. Pacuuraiite, mnpu Kakoil TemmepaType dTa peakuus 3akoHUMTcsS 3a 15 cek.?
Ortser:

OIIK-2

3ananue 8 3a xaxoe Bpems 3akonumTcs peakims npu 30 °C, eciu npu 10 rpajgycax oHa 3aKaHUMBETCS
3a 20 MunyT?

TemneparypHbIi KO3(QQHUIUEHT paBeH 2.

Ortser:

OIIK-1

TECT Ne 3
1. Omnpeaenenne maccol 4 00béMA.
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3ananme 1 Kakas macca 6poma Boiaenutcs npu Bzaumoneiictsuu 0,3 mons 6pommna | OIIK-1
KaJIis ¢ U30BITKOM XJjtopa? (3amuIImTe YUCIIO C TOYHOCTHIO JI0 IEJTIX. )
OtgerT:
3ananue 2 Ilpu pactBopenunu cynbduaa xenesa (II) B u3dpiTke constHon KuciaoTsl Bbl- | OITK-1
nemunock 2,8 1 (H.y.) raza. Macca cyneduna xeneza (II) paBHa r. (anumure
YHCIIO C TOUHOCTBIO JI0 1IEJIBIX.)
Otser:
3ananme 3 Paccuuraiite Maccy ocajika, oOpasyromerocs npu B3anmozaeiicTeuu n3opitka | OIMK-1
pacTBopa HUTpaTa 6apusi C pacCTBOPOM, CoJiepKanum 7,84 T cepHOM KUCIOTHI. (3anuIim-
T€ YHUCJIO C TOYHOCTHIO JI0 JECATHIX.)
Otser:
3aganue 4 [Ipu nomHom B3aumozeiicteun 11,2 11 cepoBonopoaa (mpu H.y.) ¢ u3dsitkom | OITK-2
CEpHUCTOrO rasa MoJjiyueHa cepa Maccou
Otser:
3apanue S J{na nonyuenus 70 r xenesa u3 oxkcupa xxenesa(lll) morpebdyercs Bogopoa OIIK-1
00BEMOM (IIpH H.Y.)
Otser:
3aganue 6 /[ monyuenust 134,4 1 Bogoponaa (ipu H.Y.) U3 COISTHONU KUCIIOTHI OIIK-1
noTpedyeTcs aATfOMUHUNA Maccon
Ortger:
3aganme 7 Macca xene3a, BCTyNMBILEro B peakiuio ¢ 16,8 11 xjopa (H.y.), paBHa OIIK-1
Orger:
3ananmne 8 O0BEM KHCIOPOAA, HEOOXOJUMOTrO /ISl TOJIHOTO Cropanus 5 nutpoB 3taHa, | OIIK-1
paBeH
Otser:

2. Cnoco0bl BbIpakeHHs] KOHIEHTPALUH PACTBOPOB.
3aganue 1 113 200 r 40%-HOro HACKILIEHHOTO PacTBOpa COJMU IMpH oxJjaxaeHuu Boimana | OIMK-1
coisib Maccoi 40 r. B mosry4eHHOM pacTBOpe MaccoBast JOJIS COJIM paBHA
Orger:
3aganue 2 MaccoBasi 1051 COJITHON KMCIIOTHI, BEIpAaXKEHHAs B MPOLEHTax, B pacTtBope, | OIIK-1
MOJTy4eHHOM TIpu pactBopenuu 11,2 1 (H.y.) xsopoBonopoaa B 1 1 Bojabl, paBHa (C TOU-
HOCTBIO JI0 JI€CATHIX )
Otser:
3ananue 3 Macca BoJbl, KOTOpyto Hajgo ucnaputh u3 800 r 15%-ro pactBopa Bemiectsa, | OIIK-1
9TOOBI YBEJIMUUTH €T0 MAaCCOBYIO JIONIO Ha 5% paBHa
Ortser:
3aganue 4 Cvemanu 300 r 20%-ro pactBopa, i 500 T 40%-ro pactBopa NaCl. Uemy paBHa OIIK-2

MPOIIEHTHAs] KOHIIGHTPAIHSI TOJIYYSHHOTO pacTBopa?
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Ortser:

3aganue 5 OnpenenuTs MPOIEHTHYIO KOHIICHTPAIINIO XJIOpHIa HATPUS B PaCTBOPE, IMOTyICHHOM IIPH OIIK-2
pacTBopeHuu conu Maccoil 20 r B Boze maccoit 300 r.
OrtBer:
3aganne 6 K 300 mu rugpokcuia kamust ¢ koneHrpamueii 20% (mwiotHocts 1,2 r/mm) mpubaswiu KOH | OITK-1
Maccoit 40 rpammoB. Ompenenuts mpoleHTHyl0 KkoHneHtpauuto KOH B HOBOM pactBope.
OtBer:
3amanmne 7 K 200 M pactBopa cepHoit kuciotsl (1. 1,0660) ¢ konnenTpanueit 10% mpummnm 1 1 Bozs! OIIK-1
(. 1). OnpenenuTs MPOLEHTHYIO KOHIIEHTPAIMIO CEPHON KHUCIOTH B HOBOM PacTBOPE.
OrtBer:
3aganue 8 ITpu ynapusanuu pacTBOpa XJI0puaa HATpHs Maccoil 500 rpaMMOB ¢ KOHILIEHTpaLuei OIIK-2
pactBopa 1% nosyunnu HOBBIH pacTBop Maccoi 100 rpammoB. KakoBa mpolieHTHas! KOHIIEHTPAIIHs
MOJIy4€HHOTO pacTBopa’?
OtBer:
3. I'maposus couteid.
3apanue 1 Oerondraaens MOKHO UCIIOJIB30BATh JJII OOHAPYKEHHUS B BOJTHOM OIIK-1
pacTBope conu
1) areraTa aFOMUHUS
2) HUTpaTa Kanus
3) cynbdaTa aTFOMUHUS
4) cunukara HaTpusi
3ananme 2 Cpena pacTBopa KapOOHaTa Kaus OIIK-2
1) menoynas
2) Kkucnas
3) HeltTpanbHas
4) cmabokucas
3aganue 3 Bonubie pacTBopsl cynbhara u Gochara HATPUS MOKHO Pa3TUIUTh C OIIK-1
MTOMOUIBIO
1) runpokcuaa HaTpus
2) cepHOM KUCIOTHI
3) denondranenna
4) dpochopHOit KUCTOTHI
3aganue 4 ['uaposn3y B BOIHOM pacTBOPE HE MOJABEPraeTcs: OIIK-2
1) Kapbonat Harpus
2) cynbdun HaTpHUs
3) docdar HaTpus
4) HUTpAT HATpUs
3ananmue 5 Kucnas cpena o6pasyercs B pe3yJbTaTe THAPOJIH3A; OIIK-2
1) HUTpaTa KaJablus
2) XJIOpU/Ia KaTbIIUs
3) XJIOpHJIa ITUHKA
4) CyabduIa HATPHSL.
3ananme 6 Cpeny pacTBopa, OJU3KYIO K HEUTpaTbHOU, UMEET BOAHBII pacTBOp OIIK-1

1) xkapboHaTa Kanus
2) xnopuza xenesa (111)
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3) HUTpaTa aMMOHUS
4)HUTpHUTA AMMOHHMSI

3ananue 7 Comb, KOTOpas MOJBEPraeTcs HEOOPATUMOMY TUIPOIIU3Y OIIK-1
1) x7a0pua amoOMUHUS
2) cynbdu amoMUHHS
3) cynbdaT arOMUHUS
4) HUTpAaT aTIOMUHUS
3ananue 8 B pacTBope cyliecTByeT B BUJI€ HOHOB OIIK-2
1) cynbdun sxenesa (111)
2) cynbdur xpoma (111)
3) cynbdun xpoma (111)
4) cyandar xeneza(lll)
TECT Ne 4

1. OxuCcAUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
3aganue 1. Mcronb3ys MeTOJ 3JIEKTPOHHOTO OajlaHca, cocTaBbTe ypaBHeHue peakuuu | OITK-2
NasSO5 + ... + KOH — KsMnOy4 + ... + HxO
Onpenenure OKUCIUTENb.
Ortger:
3ananme 2. Vcnonb3yst METOA 3JIEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHue peakuuu: | OIIK-2
NasCrOy4 + ... + HQSOLL(V') — I + CrQ(SO4);5 + .o+ .
Onpeznenure BOCCTAHOBUTEIIb.
Ortger:
3ananme 3. Vcnonb3yst METOA 3JEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHue peakuuu: | OIIK-1
Na>CrOy4 + ... + HQSO4([)8.36) —Is + CI‘Q(SOq)g + ... + ...
Onpenenute OKUCIUTENb.
Orger:
3ananue 4. Vcnonb3yst METOA 3JEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHHe peakuuu: | OIIK-1
FeSO, + KsCroO7 + ... — ...+CI‘2(SO_.1)3 + ...+ H0O
Ornpenenute BOCCTAaHOBUTEITb.
Otser:
3aganue 5. Vcnonp3yst METO JIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHHe peakuuu: | OITK-2
KCIO;; + CI‘CI;; + ... »2K5CrOy4 + ... + H20
Onpenenute OKUCIUTENb.
Otser:
3aganue 6. Vcronb3ys MeTOJT 3JIEKTPOHHOTO OanaHca, cocTaBbTe ypaBHeHHe peakiuu: | OITK-1
NaNQOsz + Cu + ... =+ ...4+NasS04 + NOs + H-0
Onpenenvute BOCCTAHOBUTEIb.
Ortser:
3aganue 7. Vcnonb3ys MeTOJl 3JIEKTPOHHOTO OanaHca, cocTaBbTe ypaBHeHHe peakuuu: | OITK-1

NaBrOs + ... + NaOH —NaF + NaBrOy4 + ...

Onpenennure OKUCIUTEND.
Ortser:
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3ananue 8. Vcnons3ys MeTo[ JEKTPOHHOTO OajlaHCca, COCTaBbTE YPaBHEHUE PEAKIIUU:
MnO + KCK); + ... - KoMnQOy + ... + H20

Omnpenenute BOCCTAHOBUTEIb.

Otser:

OIIK-1

TECT Ne §
1. B3amMocBSI3b HEOPraHMYECKHX COeJUHEHHIA.

3aganue 1. Onpenenute NpoMeKyTOYHOE BEIIECTBO X B CXEME IPEBPAILCHUIA:
CuO — X — CuCl2
Ortser:

OIlK-1

3apanme 2. Onpegenure TpoMeKyTOUHOE BEMIECTBO X B CXEME IIPEBPAILICHUM:
Fe —» X — Fe(OH):
Otser:

OIIK-1

3aganue 3. B cxeme npespaiteHuit

S—X1— X2 — CuS

BEIIECTBAMH X1 M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3aganue 4. B cxeme npespaiteHuit

Zn0 — X1 — X2 — Zn(OH)2

BEIIECTBAMH X1 M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3ananmue 5. Onpenenute BemectBa X U Y B CXeM€ MPEBPAICHUN:
X r
CuQ — = CuS0Qy — CuCl,.

OrtBerT:

OIIK-2

3ananue 6. Onpenenute BemecTBa X U Y B CXeME MPEBPALICHUN:
Fe —X3 FeCl, —*s Fe(OH),

Ortser:

OIlK-1

3aganue 7. [lana cxema npeBpaleHui:

SO2 —»NaxSO3 —NaS04
Onpenenure BemectBa X 1 Y.
Otser:

OIIK-2

3ananme 8. /lana cxema npeBpalleHu:

C0O; —-KoC0O3 —KNO3
Onpenenure BemectBa X 1 Y.
Otser:

OIIK-1
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Kpurtepun onieHKu 3HAHMHA 00y4aIOIIMXCH NP NPOBEACHUHU
TeCTHPOBAHUS

O1eHKa «OTJIHYHO»

- BBICTABJISICTCS IPU YCIIOBUHU MPABUIIBHOTO OTBETA 00YUYAIOIIErocsl HE MEHEe
yeM 85 % TeCTOBBIX 3aJaHUM;

O1ieHKa «XOpOII0»

- BBICTABJISICTCS MPU YCIOBUHU MTPABHIIBHOTO OTBETA 00YUYAOIIErocs HE MEHee
yeM 70 % TeCcTOBBIX 3aJaHUM;

OlLIeHKa «y/10BJIETBOPUTETIHHOY

- BBICTABJISICTCS MPU YCIOBUHU MTPABHIIBHOTO OTBETA 00YUAOIIErocs HE MEHEee
51 %; .

OlieHKa «HEYT0BJIETBOPUTEILHO»

- BBICTABJISICTCS IPU YCIOBUU MPABWILHOTO OTBETA 00YUYAIOIIErocsi MEHEe YeM
Ha 50 % TecTOBBIX 3aJaHUU.

Pe3ynbTaThl TEKYIIEro KOHTPOJISI UCIIOIB3YIOTCS MPU MIPOBEICHUN
MIPOMEKYTOUHON aTTEeCTALNH.
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5. MeToauueckue MaTepuaJibl, OnpeaeJasaonme npouexypsbl
OLICHMBAHUSA KOMIICTCHUUH

Texyuyuit KOHmpo.1b NPEICTABISICT COOOM MPOBEPKY YCBOCHUS yUEOHOT0 MaTepuaia
TEOPETUYECKOI0 U MPAKTHUUECKOTO XapaKTepa, PEeryIsipHO OCYIIECTBISEMYIO Ha MPOTSKEHUU
cemecTpa.

K mocromHcTBaM 1aHHOTO THIIA OTHOCHUTCS €M0 CUCTEMATUYHOCTb, HEOCPEICTBEHHO
KOppEIHPYIOMIasics ¢ TPeOOBAaHUEM IMTOCTOSTHHOTO ¥ HETIPEPHIBHOTO MOHUTOPHHTA Ka4yecTBa
00y4eHus, a TaKkKe BO3MOKHOCTh 0aJIbHO-PEUTUHIOBON OLIEHKH YCIIEBAEMOCTH 00y4YatOIIUuXCsl.

Henocratkom sBisieTcs pparMeHTapHOCTh U JIOKAIBHOCTD poBepku. KoMmeTeHnuto
LEJIUKOM, a HE OT/IETIbHBIC €€ 3JIEMEHTHI (3HAHUS, YMEHHSI, HaBBIKH) TIPU MTOI00HOM KOHTpOJIE
MIPOBEPUTH HEBO3MOXKHO.

K ocHoBHBIM hopMam TeKy1Iero KOHTPoIIs (TEKyIel aTTecTallii) MOKHO OTHECTH YCTHBIM
OTIpOC, MMCbMEHHBIE 3a/IaHHsL, JTA00OpaTOpHbIE PA0OTHI, KOHTPOJIbHbBIE PAOOTHI.

Ilpomesrcymounasa ammecmayun, Kak IpaBUI0 OCYLIECTBIIIETCS B KOHIIE CEMECTpa U
MOJKET 3aBepIlIaTh U3YYCHHE KaK OTACNbHOM TUCIUILIMHEI, TaK U ee pasfena (pa3iesaoB) /MOAYIs
(mopmyineit). [IpomexxyTouHast aTTecTaiys MIOMOTaeT OLIEHUTh 00Jiee KPYITHbIE COBOKYITHOCTH
3HAaHUU U YMEHUH, B HEKOTOPBIX CIIydasiX — Jlaxke (OpMUPOBAHUE ONPEACTCHHBIX
po(heCcCUOHATIBHBIX KOMIIETEHLIUH.

JlocTOMHCTBA: TOMOTAET OLEHUTH 00Jiee KPYIHbIE COBOKYITHOCTH 3HAHUM U YMEHHUIA, B
HEKOTOPBIX CIydasix — Jake (OpPMHUPOBAHUE ONPEACTICHHBIX TPOPECCHOHATBHBIX KOMIIETEHITHA.

OcHoBHbIE (HOPMBI: 3aUeT.

Texymuii KOHTPOJIb U IPOMEXKYTOUHAS aTTECTAlUS TPAJULMOHHO CITY’KaT OCHOBHBIM
CpeICTBOM obecrieueHus B yueOHOM Mpoliecce «0OpaTHOM CBS3W» MEXKIY MpernoaaBaTeneM 1
00yJaromuMcsi, He0OXOAMMOM [T CTUMYJIMPOBAHUS pab0ThI 00YJaIONINXCS 1
COBEPIICHCTBOBAHUS METOJIMKH MPENOJaBaHUs YUEOHBIX JUCIUILTNH.
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6. OJKCIIEPTHOE 3AKJ/IIOYEHMUME 11O U'TOTI'AM 3KCIIEPTU3bI
®OHJAA OHEHOYHBIX CPEACTB

Jducuuniuna: XuMus
Hanpasaenue moaroroBku: 08.03.01 CrpoutenbcTBo

Pa3zpaboTurkom npeacTaBieH KOMIUIEKT JOKYMEHTOB, BKIIOYAIOLIUHI:

- MacropT QOHJIa OIIEHOYHBIX CPEACTB MO JUCHUILIUHE;

- 3Tarbl JOPMUPOBAHUS KOMIIETEHIIUH B MPOIIECCE OCBOCHUS TUCUIUILIINHBI,

- TI0Ka3aTend, KPUTEPUU U CPEACTBA OLICHUBAHUS KOMIICTCHIIUH,
dbopMHpyEMBIX B MPOIIECCE U3YUCHUS TUCUIUTLIIUHBI,

- KOMIUIEKT KOHTPOJbHO-OLIEHOYHBIX CPEACTB M0 JUCLHUILINHE;

- METOJIMYECKHE MaTepHalibl, OMNPEIECISAIOIUE MPOLEAYPhl OLIEHUBAHUS
KOMIIETEHIIUH.

OueHouHbIE CpeACTBa ISl KOHTPOJIS YCIIEBAEMOCTU M y4€OHO-METONYECKOE
o0ecrieyeHne CaMOCTOSITENIbHON padOThl 00YYaIOIIMXCS MPEACTABICHBI B TIOJHOM
oobveme. [Ipu momonm (hoHAa OLEHOYHBIX CPEICTB OCYIIECTBIISIETCS KOHTPOJIb H
yIOpPaBJIEHHE MPOLIECCOM MPUOOPETEHUs O00yYaroIMMUCS HEOOXOIMMBIX 3HAHHM,
YMEHHM, MPAKTUYECKOTO OMbITa U KoMneTeHuui, onpeaeneHubix ®I'OC BO.

[IpencraBieHHble  OIEHOYHBIE CPEACTBA MO  JUCHUIUIMHE  «XHUMHS»
pa3paboTaHbl Ha OCHOBE KOMIIETEHTHOCTHOTO noaxoga K OOy4YeHHIO,
CTUMYJIUPYIOT MTO3HABATENbHYIO aKTUBHOCTH 32 CUET pazHooOpasus hopm 3a1aHuit
Pa3HOT0 YPOBHS CJIIOKHOCTH, (POPMHUPYIOT HABBIKK CaMO- U B3aUMOOLICHUBAHUSI.

KoHTponbHO-U3MepUTENbHBIE MaTepuaibl COOTBETCTBYIOT 00sS3aTEIIbHOMY
MuHumyMy coaepxkannio GI'OC BO, obecneunBaroT MpPOBEACHUE AaTTECTAlUN
OOy4YaroIMXCsl YUPEKACHUN BBICHIETO0 MPOPECCUOHATLHOTO 00pa30BaHUs, NAIOT
BO3MOKHOCTh OLICHUTh COOTBETCTBHE oOyyJaroumxcs KOHKPETHOM
KBaJTU(UKAIIMOHHON XapaKTePUCTHKE.

®oHa oneHouyHbIX cpenctB no cnenuanbHOCcTH 08.03.01 CTpouTenbcTBO
MOXET OBITh UCIIOJB30BaH B Y4eOHOM TMpollecce B paMkax MNpodUiIbHON
MOATOTOBKM OakanaBpoB. Ha 0CHOBaHMM M3JI0KEHHOTO CUUTAIO 1I€1€CO00pPa3HbIM
ytBepxkaeHne ®OC no aucuuriimae « XuMus» B MPEICTABICHHOM BUJIE.

®UO, yuenoe 3Banue, kadeapa

(HanmeHOBaHHE Kadepbl)

(naTa) (moIIHCE)
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AHHOTaIII/Iﬂ AUCIUIIVIMHBbI

JucuuniavHa
(Monvne)

XUAMUS

Peanuzyembie
Kommerennmn

OIIK-1, OIIK-2

NuaukaTopsl
ITOCTHKECHUS
KOMIIETEHIIUN

OI1K-1-1Anammu3upyet 3a/1auu podecCHOHATLHOM
NesITeIbHOCTH BBIIETISIS €€ 0a30BbIe COCTABIISIONINE;
OI1K-1-20cymecTBisieT NOUCK HH(OpPMALMU A PELICHHS
MOCTaBJICHHOW  3aJayl  HAa  OCHOBE  HCIOJIb30BAHUS
TEOPETUYECKHX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKUX HayK, a TAK)KE MAaTeMaTUYECKOTO aIapara;
OIIK-1-3 PaccmaTpuBaeT u mpejiaracT BO3MOKHbIE BapUaHThI
pELIECHUs TTOCTaBJICHHOMN 3aJauM, OLEHUBAs UX JIOCTOMHCTBA U
HEI0CTaTKU.

OI1K-2.1. CoOupaeT 1 CUCTEMATU3UPYET HAYUHO-TEXHUIECKYIO
nHDOpMalMu O paccMaTpuBaeMoM OOBEKTe, B T.4. C
MCITOJTh30BaHNEM HH()OPMAITMOHHBIX TEXHOJIOTHIA;

OI1K-2.2. Vcnonb3yeT cpeacTBa MPUKIATHOTO MPOTPAMMHOTO
oOecrieueHus 1j1si 000CHOBAHUS PE3YJIbTATOB PELIEHUS 3a/1a4u
podecCuoHaNbHOM eI TeIbHOCTH;

OI1K-2.3. HUcnonb3yeT MHPOPMAIMOHHO-KOMMYHHUKAIMOHHBIE
TEXHOJIOTUU TUTST oopmIteHuUs JIOKyMEHTAITUU u
npeAcTaBieHus uHGoOpMauu B obOJlacTH MpodeccuoHaIbHOM
e TeTbHOCTH.

TpynoeMKOCTBE,

108 /3

dopma
OTYETHOCTH (B
T.4. I10
ceMecTpam)

O®O: 3auer Bo 2 cemecTpe;
3dPO0: 3aueT BO 2 ceMecCTpe;
O3®O0: 3auer B 3 cemecTpe
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PELHEH3 U

Ha pado4yl0 NporpaMMy 1o JUCHUILINHE « XHMHS» JJIA 00y4al0UIUXCs
no HanpasJjeHuo noaroroBku 08.03.01 CrpourenbcTBo,

paspaboTraHHyo ctapmum npenogasarenem lllamanosoii O. A.

Peuensupyemas pabouas mporpaMma Mo JUCHHUIUIMHE «XUMHUS» U1 OO0ydYaroluxcs
crenanbHOcTH 08.03.01 CTpouTeNnbhCTBO COCTaBieHA C YYETOM TpeOOBaHUW pBIHKA Tpyaa Ha
ocHoBe DeiepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEILHOrO CTaHAapTa 0 COOTBETCTBYIOIIEMY
HAIPAaBJICHUIO MOJTOTOBKY BbICIIEro npodeccruonanbHoro odpaszoBanus (PI'OC BO) k ypoBHI0
MOJTOTOBKH BBIITYCKHHMKA BBICIIET0 MPO(ECCHOHATBHOTO YIEOHOTO 3aBEACHUSI.

CopepxaHue IporpaMMbl IIpeyCMaTpUBAET CUCTEMHOCTh [101a4d y4eOHOT0 MaTepuana.
Pasnensl nmporpamMmbpl  MMEIOT JIOTUYECKYIO B3aUMOCBSI3b  MexAy coOoil. Ilpu stom
IpelycMaTpuBaeTCsl ONTUMalbHas TMOJHOTa W3JIOokeHus Marepuana. CTpykrypa paboueit
POrpaMMBI Jienaet e€ yJo0HOM JJIsl UCIIOJIb30BaHUS B y4eOHOM Ipoliecce.

VYyeOHast mporpaMma COJICPXKHUT: LENH W 33Ja4l M3YYCHHUsS Kypca; TEeMaTHYECKHH IJIaH;
IUTaH JICKIMOHHBIX, J1a0OpPaTOPHBIX 3aHATHH, BONPOCH [UIS CaMOCTOSTENBHOW pPabOTHI,
KOHTPOJIbHBIE BOMIPOCHI U CIIUCOK JIUTEPATYphl; MEPEUYEHb BOIPOCOB ISl OJTOTOBKU K 3a4eTy
[0 HEOPraHWYEeCKOW M aHAIUTHUECKOW XMMHUH. B ydeOHO-TeMaTHyeckoM IJIaHe NepedrCIIeHBbI
BCE TEMBl M pasleNbl Kypca, C yKa3aHMEM KOJIMYECTBA YacOB, OTBOJMMBIX Ha JIEKIMH U
naboparopHble paboThl. PacnipeneneHue yacoB Mo TemMaMm M paszieiaM COOTBETCTBYET BPEMEHH,
HE0OXOJUMOMY JJIsi YCBOEHUS JaHHOTO MaTepuaia. bubamorpaduueckuil Ciucok mpecTaBlieH
JIOCTaTOYHO TOJIHO.

JlanHas mporpaMma COOTBETCTBYeT TpeOOBAaHUSAM, TMpPENbSABISIEMbIM K y4eOHOI
porpaMMme, ¥ MOKeT OBITh PEKOMEH/I0BaHa B KauecTBe paboueil mporpammbsl Kypca «XUMHs»
JUTsl 00yYaroIuxcs, OCBaMBaIOIIMX OCHOBHYIO 00pa30BaTeIbHYyI0 IPOrpaMMy 0 CHEHATbHOCTH

08.03.01 Crpourensctso.

JIOIIeHT, K. X. H. Bbocranosa @.A.
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JUCT NEPEYTBEPXJIEHUSA PABOYEN TPOT'PAMMBI U CHUTIIAHBI

Pabouast nporpamma:

onobpena Ha 20 /20 yueOnsiii rox. [Ipotokon No  3acemanus xadeapbl

OT « » 20 I.

B pabouyro nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHUS:
1

2

3

Benymmit npenogasareiib

3aB. kadenpoii

omobpena Ha 20 /20 y4eOnsrIii rox. [Ipotokon N 3acemanus kadeapbl

OT « » 20 I.

B pabouyro nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS:
1

2

3

Benymmit npenogasareins

3aB. kadenpoii

onobpena Ha 20 /20 yueOnsif roa. [Ipotokon Ne  3acemanus kadenpsl

oT« » 20 T.

B paGouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHHUS:
1

2

3

Beaymmii npenomasatens

3aB. kadeapoit
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