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1. EJIX OCBOEHUA JUCHUITJINHBI

Lensamu oceoenus Oucyuniunsvl « Xumusy:
dbopMUPOBaHUE CHUCTEMBI 3HAHHA OO0 OCHOBHBIX TOHATHUSX W 3aKOHAX XUMHUHU, O CBOHCTBax
XUMHYECKHUX AJIEMEHTOB U MX COCAMHEHUH, OCBOCHUE XMMUYECKUX PACYCTOB MO CTEXHOMETPHH,
XUMUYECKOM KHHETUKE, XHMMHMYECKOM TEPMOJMHAMMKE, pacTBOpaM, 3JIEKTPOXUMUYECKUM
cucreMaM B 00beMe, HEOOXOIMMOM JIJIsl PEIICHUs] TPOM3BOJCTBCHHBIX M HMCCIIEIOBATEIBCKHX
pabor.

Ipu smom 3a0auamu OUCYUNIUHbL ABTAIOMCA:

® M3yYEHHUE CTPOCHUS HEOPraHMYECKUX BEIIECTB U 3aBUCUMOCTb UX CBOMCTB OT IIPUPOIBI
BEILIECTBA;

e u3ydeHue (HPakTOpOB, ONPENENAIONUX CAMOIIPON3BOJIEHOE IPOTEKAHNE PA3THIHBIX
XUMHYECKHUX IIPOLIECCOB;

® U3y4yeHHe OCHOB COBPEMEHHON XUMUH — 0a3bl 115l yCBOSHUS MOCIEAYIOIINX
0011e0MOIOrMUECKUX U CIIEHUANbHBIX JUCIUILINH, a TaKXKe 0a3bl AJ11 HOHUMAaHUS XUMHUKO-
OMOJIOTMYECKHX aCIIEKTOB, SIBJICHUI U MTPOLECCOB PA3IMUHBIX OTpaciieil HApOJHOTrO
XO3SMCTBA;

® OPUEHTUPOBKHU B CBOMCTBAX XUMHYECKUX COCIUHEHNN, TPUMEHSIEMBIX B CEIbCKOM XO03SIICTBE
U B TEXHHUKE, a TaK K€ CO3/IaHus MPE/ICTaBICHUH 0 cr1ocobax MoyyuyeHHs! TAKUX BELIECTB;

e BpI0Opa XMMHUYECKOTO CrIoco0a aHajIM3a 3a/laHHbIX BEIIECTB B 00BbEKTAX OKPYXKAIOLIEH cpeibl;

® 03HAKOMUTH 00YYAIOLIMXCS C METOAMKON BbIOOpA U aHAJIM3a BELECTB, IPUMEHIEMbIX B
TEXHOJIOTMYECKUX MPOLECCax;

® [IPUBUTH HABBIKM PACYETOB C UCIIOJIB30BAHUEM OCHOBHBIX ITOHATUH U 3aKOHOB CTEXUOMETPHH,
3aKOHA JEHCTBYIOIINX MACC, IOHATUN BOLOPOIHBIN U TMAPOKCUIIbHBIN MIOKA3aTEIN U
pacdeToB, HEOOXOAUMBIX JUIsl IPUTOTOBJIEHUS! PACTBOPOB 33JaHHOTO COCTAaBa;

® Hay4uTh OOYUaAIOLIUXCS ONPEEIIATh HAIIPABJICHUS U ONITUMAJIbHbBIE YCIOBUSI IPOTEKAHUS
XUMHYECKHX ITPOLIECCOB;

e 00y4MTh METO/IaM IKCIEPUMEHTA B XMMHH, BEIpAa0OTAaTh YMEHHUS [10JIb30BAThCS TPOCTEHIIINM
1a00paTOpPHBIM 000y I0BaHUEM, XUMHUECKON MOCY 10 U U3MEPUTENLHBIMU PUOOPaAMU;

e (opmMHUpoBaHUE Yy 00yUaIOIINXCS HABBIKOB U3yUEHHsI HAyYHON XUMHUYECKOU JIUTEpaTyphl U
IIOJIB30BaHUsl COBPEMEHHON XUMHYECKOW TEPMUHOJIOTHEN.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

2.1. IucuumuinHa « XMMHs» OTHOCUTCS K 4acTu, OpMUPYEMON yYaCTHUKaMHU
oOpa3oBaTenbHbIX OTHOIIEHNH broka 1. Jlucuuninnel (MOAY M), UMEET TECHYIO CBSI3b C
JPYTMMH JUCLUIUIMHAMM.

2.2. B rabnume mpuBEAEHBI MNPEIIICCTBYIONIME W MOCJICAYIONNE JUCIUTIINHBI,
HamnpaBlieHHbIE HAa (OPMHUPOBAHWE KOMIIETCHIUH AUCHUIUIMHBI B COOTBETCTBHM C MATpUIIEH
koMmnerennui OI1.

IIpexmecTByomue 1 Nocjaeay0Uue TUCHHILINHBI,
HANPaBJEeHHbIE HA (POPMHPOBAHUE KOMIIETCHIM I

No

y [IpenmecTByOMME TUCITUATIITAHBI [Tocnenyromuye TUCITUTITUHBI
/1

3HaHWA, TIOTyYeHHbBIE Ha IPEBIAYIIEM YPOBHE | WH)KEHEPHas I'e0JIOTHs

2. oOpa3oBaHus 0€30ITacHOCTh JKU3HEICITEIIBHOCTH




CTPOUTCIIbHBIC MAaTCpUAJIbI ‘

[Inanupyembie

3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUA

pE3yNbTaThI

OCBOCHU

oOpasoBarenbHOM mporpammer  (OIT) —

KOMIICTCHIIN U O6y‘IaIOIJ_[I/IXCH OIIpCACIIAOTCA TpC6OBaHI/I5IMI/I CTaHIapTa II0 HaAIIpaBJICHUIO

MOJTOTOBKHU (CHEMAIBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuliel komneTteHuuii OI1

No Homep/ HaumenoBanue B pe3ysabTate n3yueHus JMCHUIIIHHBI
/i HHJIEKC KOMIIeTEeHIIUH o0yyarouecsi J0JKHbI:
KOMIIeTeHIM U (nJIn ee 4acTH)
1 2 3 4
Crnoco0eH pemarb OIIK-1-1Ananusupyer 3a/1a4u
L. OIIK-1 3a/1a4u npohecCUOHANBHOM ACSITENbHOCTH BbIIEISSA
npodeccCHOHATBLHON ec 0a30BbI€ COCTABIISIIOIINE;
nesitenbHocTH Ha ocHOBe | OINK-1-20cymiecTBiser nmouck uHpopManuu
HCII0JIb30BAHUS JUIs pelIeHHs TIOCTaBJICHHOM 3ajauyud Ha
TEOPETUYECKUX U OCHOBE HCIIOJIb30BAHUSI TEOPETUYECKUX U
MPaKTUYECKUX OCHOB MPaKTUYECKUX OCHOB €CTECTBEHHBIX U
€CTECTBEHHBIX U TEXHUUYECKUX HayK, a TaKxKe
TEXHUYECKUX HayK, a MaTeMaTHYECKOro anmnapara;
takke maremarnueckoro | OIIK-1-3  PaccmarpuBaer u  mpemiaraer
anmnapara BO3MOKHbIE BapUaHThI pelieHus
MOCTAaBICHHOW  3aJa4yd, OIEHMBas  HX
JIOCTOMHCTBA U HEJAOCTATKHU.
CrnocoGeH BecTH OIIK-2.1. Cobupaer u cucreMaTHU3UPyeET
2. OIIK-2 00paboTKy, aHAIN3 U Hay4YHO-TEXHUYECKYIO uH(popManun 0
IIPE/ICTaBICHHE paccmMaTpuBaeMoM  00beKTe, B T.U. C
nH(popmManuu B HCIIOIb30BAHUEM MH(GOPMAIIMOHHBIX
npodeccuoHaIbHON TEXHOJIOT U,
JEATEIBbHOCTH C OIIK-2.2. Hcnonssyer cpencTaa
HCII0JIb30BAHUEM NPUKJIAJHOTO TPOrpaMMHOrO oOOecTedeHus
MH(OPMALIMOHHBIX U Ui OOOCHOBaHUSI pe3yJIbTaTOB pPElICHUs
KOMIIBIOTEPHBIX 3aa4u Npo(ecCHOHANbHOMN NesATeTbHOCTH;
TEXHOJIOTUI OIIK-2.3. MW cnonb3dyer uHGMOPMALMOHHO-
KOMMYHHMKAIlUOHHBIE ~ TEXHOJOTMM I
odopmIIeHUS JIOKyMEHTAITUU "

npeacTaBieHus HWHPOpMAIMKM B 00JacTH
poeCCHOHAITBHON e TEITHHOCTH.




4. CTPYKTYPA U COAEP) KAHUE JUCTIUITJIMHBI

4.1. OFbEM JUCIHUIIINHBI 1 BUJIbl YYEBHOM PABOThHI
Ounas popma o0yueHust

Bun yuedHol padoTnl Bcero yacos | Cemectp 11
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 50 50

B ToMm yucie:

Jlexumnm (JI) 16 16

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

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

CamocrosiTesbHas padora odyuarwuuxcs (CPO) (Bcero) 56 56
B ToMm uncie:
KOHTAKTHAsl BHeayIuTOpPHas padora 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JeKIUIMHU, KHUKHBIMU U 3JICKTPOHHBIMH 16 16
HCTOYHUKAMH
MIOJITOTOBKA K JJAOOPATOPHBIM 3aHATUSAM 10 10
OKJIazI 10 10
MIOJITOTOBKA K TEKYLIEMY KOHTPOJIIO 10 10
MOJIrOTOBKA K MPOMEKYTOUHOU aTTeCTalluU 10 10
IIpomexyToUuHAs aTTEeCTAMSA 3ader (3) 3 3
[Ipuem 3auera, yac 0,3 0,3
HUTOIoO:
O0mas Tpy10eMKOCTh 4acoB 108 108

3aYeTHBIX eUHUII 3 3




OuHo-3204Has popma o0OyueHUust

Bua y4eOHoii padoTbl Bcero yacoB | Cemectp 111
1 2 3
AyIMTOpHBIE 3aHATHS (BCEro) 32 32
B ToMm unce:
Jlekuuu (JI) 16 16
[Tpaxtrueckue 3ansarus (I113), Cemunaps (C)
B toM uucrne, npakTuueckasi moJIroTOBKa - -
JlaGopaTtopHbie padoTsr (JIP) 16 16
B toMm uncrne, npakTuueckasi moJIr0TOBKa
CamocrosiTesibHas padora odyuarwmuxcs (CPO) (Bcero) 74 74
B ToMm uncrne:
KOHTAKTHAsl BHeayIUTOPHas padora 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JeKIUAMU, KHUKHBIMU U 3JIEKTPOHHBIMH 24 24
HMCTOYHUKAMU
MTOATOTOBKA K JIJAOOPATOPHBIM 3aHATHSIM 20 20
OKJIaz 10 10
MIOJITOTOBKA K TEKYLIEMY KOHTPOJIIO 10 10
MOJIrOTOBKA K MPOMEKYTOUHOU aTTeCTalluU 10 10
IIpomMe:xxyTouHasi aTTecTanus 3ader (3) 3 3
[Ipuem 3auera, yac 0,3 0,3
HUTOIO:
OO0wmas Tpy10eMKOCTh 4acoB 108 108
3aYeTHBIX e JUHHIL 3 3




3aounas popma o0yueHUs

. Bcero
Buj yueoHoii pa6oThI 4ACOB Cemectp 11
1 2 3
AyauTopHbIe 3aHATHS (BCEro) 6 6
B Tom uncne:
Jlexmmm (JI) 2 2
[Ipaktuueckue 3anarus (I113), Cemunaps (C)
B Tom uucne, npakTHueckas MoAroToBKa i i
Jlaboparopusie pabots (JIP) 4 4
B Tom uucne, npakTHueckas MoAroToBKa
CamocrosiTesibHas padora odyuaromierocs (CPO) (Bcero) 97 97
B ToMm unce:
KOHTAaKTHasi BHeay IMTOpHas pabora 1 |
Hpyrue Buael CPO:
paboTa ¢ JEeKUMUSIMU, KHHKHBIMHU U 3JIEKTPOHHBIMHU 24 24
HUCTOYHUKAMU
MOJrOTOBKA K J1a00OPaTOPHBIM 3aHATHSIM 20 20
MOJATOTOBKA M BBITIOJIHEHHE KOHTPOJIBHBIX pabOT 20 20
MOJTrOTOBKA K MPOMEXKYTOUHOMN aTTeCTalluu 20 20
IIPOCMOTP BUICOJEKIUI 13 13
3auet (3) 3 3
IIpome:xyTouHasi aTTeCTALMA [Ipuem 3auera, yac 0,3 0,3
CPO,uac 3,7 3,7
HUTOIO: 4acoB 108 108
Obmast Tpynoemiocts 3a4eTHBIX eJUHHUIL 3 3




4.2. COAEPKAHUE JUCIIUIIJINHbI
4.2.1. Pa3neJibl AMCOMIIIMHDBI, BUIbI Y4eOHOM 1eATEeJLHOCTH U (POPMBI KOHTPOJISI

Ounast popma oOydeHUS

Buapl yueOHOM neSTeIbHOCTH,
BKJIIOYAs1 CAMOCTOSITEIbHYI0
e HaunmenoBanne padoty oby4aromuxcs (B ®opMBI TEKYLIET0
Ne N pasnena yacax) KOHTPOJISA
ceMmecTpa
n/n AUCUUIIHHBI ycrneBaeMocTH
J | JP | I3 | CPO | Becero
1 2 3 4 5 6 7 8 9
1. I CrpoeHme BemecTBa Bxoasmuii TECTOBBIN
koHTpoib Ne 1 (1,2,3,4)
2 4 6 12 Ormpoc 1o Teme
Kelic-3amanus
3amuTa 1a0. paboT
2 11 KommiekcHbie 3amuTa 1a0. paboT
COEIVHEHUS 2 4 4 10 Onpoc no Teme
Kelic-3amanus
3 I DHepreTuka Pemenue 3amau u
XUMHUYECKUX 2 4 2 8 YIpaKHEHUH
MPOLIECCOB Omnpoc no Teme
4 I Kuneruka TectoBplif KOHTpOJH Ne2
XUMHUYECKON peakiuu (D
2 6 4 12 Onpoc no Teme
Keiic-3amanus
3amuTa 7a0. pabor
5 I PactBopsI TecToBbIif KOHTpOIE Ne3
(1,2,3)
2 6 8 16 | Ompoc no Teme
Keiic-3amanuns
3ammra 5a0. pabot
6 11 OxHCANTENBHO- TecToBBIi KOHTpOJIE Ne4
BOCCTaHOBHUTEIIbHBIE (D
peakuuu 2 4 6 12 Omnpoc o Teme
Keitic-3amanus
3ammra jab. pabot
7 11 XUMUS 3IEMEHTOB 3amuTa 1a0. paboT
) 4 12 18 TecToBplii KOHTpONBL Ne5
(1
[ToaroroBka gokianga
8 I AHanmuTH4IeCcKas 3ammra 1a0. paboT
XUMUS 5 ) 14 13 INoaroroska k §
MIPOMEKYTOUHOU
aTTeCTaIlH
I BueaynuropHas
KOHTaKTHast paboTa HMHABHAYATLHRIC 1
1,7 | rpymmoBbie
KOHCYJIbTalluu
I IIpomexyTounas 03 | 3auer
aTTecTanus
HUTOroO: 16 | 34 - 56 108




Ouno-3a04yHas popma oOydeHUs

Bunsbi yueOHOii 1eTeJILHOCTH,
BKJIIO4Yasd CAMOCTOATECJIbHYIO (I)OI)M],I Tekymero
Ne HaumenoBanue padoty 00y4arommxcsi (B yacax)
Ne KOHTPOJIsI
/x| CEMECTPa | pasjiena IHCHHUILIHHEI yenesaemocTH
J JIP | 113 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. 111 CrtpoeHnue BemecTna Bxopgsammii
TECTOBBII
2 2 8 12 | kouTpoas Ne 1
(1,2,3,4)
3amuTa 1a6. paboT
2. m Komrrexcrbie 2 2 8 12 | 3amuTa ab. pabot
COEIMHEHUS
3. m Juepreruia Pemenue 3amay u
XUMHYECKUX 2 2 8 12 o
YIpaKHECHUH
IPOIIECCOB
4. I Kunernka TecToBbIit
XUMHYECKON 2 2 8 12 | koHTpOoab Ne 2 (1)
peaKkIuu 3ammra 1a6. padboT
5. m PactBOpEI TecToBbIi
KOHTPOJIb No 3
2 2 8 12 (1.2.3)
3ammra y1ab. pabot
m OKHCITUTEITEHO- TecToBbII
BOCCTAHOBUTEIIbHBIC 2 2 8 12 | kouTponb Ne 4 (1)
peaKIuu 3ammra 1a6. padbot
7. I XUMHUS 3IEMEHTOB 3amuTa 51a6. paboT
TectoBblii
2 2 12 16 | kouTpons Ne 5 (1)
[ToaroroBka
JIOKJIaa
8. I AHanuTHueckas 3amuTa nab. pabot
XUMUS ) ) 14 18 IToaroroBka x §
MIPOMEKYTOYHOMN
aTTecTaluu
I BreaynuropHast VHIMBHUyallbHbIE
KOHTaKTHas pabora 1,7 | u rpymmnoBsie
KOHCYJIbTAllUU
1Ix [TpomexyTounas 03 | 3auer
aTTecTalus
HUTOro: 16 16 | - 74 | 108




3aouHas (hopma oOydeHHS

Buabl yueoHOM aeaTeILHOCTH dopmbl
Ne HaumenoBanue y ’ p
Ne BKJIIOYAS] CAMOCTOSITEJIbHYIO TeKyIllero
ceMecT pasnena
n/n a N — paboTy obdyuamommxcs (B yacax) KOHTPOJIA
P J | JIP | II3 | CPO | Becero | ycmeBaeMoCTH
1 2 3 4 5 6 7 8 9
1. 2 Crpoenue Bxomsmiue
BEIlECTBA CUTYAaIIMOHHbIE
3aJaud U
KOHTPOJIbHBIE
BOIIPOCHI
2. 2 KomiiekcHrnie Pemenue 3amau u
COEIMHEHUSA MPaKHEHU I
2 50 | 54 |2
3amura naob.
pabor
3. 2 DHepreTuka 2
Pemenue 3amau u
XUMHYECKHUX "
yIpaXHEHU I
MPOLIECCOB
4. 2 Kunernka
o Pemntenue 3agad u
XUMHUYECKOH g
yIpaxHEHU N
peakiuu
5. 2 PactBOpsI Pemenwne 3anau u
yIpaKHEHUN
6. 2 OKUCIUTEIHLHO-
Pemenue 3amau n
BOCCTAaHOBUTEIIHLHEI DaKHEHIH
€ peakiu 2 47 49 yap
7. 2 XHUMUS 3JIEMEHTOB Pemntenue 3agaq u
yIpaKHEHUN
8. 2 Anpanutnueckas Pemrenue
XUMUS KOHTPOJIbHOM
paboThI
2 Bneaynuropnas WHJMBH]lyaJIbHbIE
KOHTaKTHas pabora 1 Y TPYHIOBbIE
KOHCYJIbTAllUU
2 [IpomexyTouHas 0,3 | 3auer
aTTecTalus (3,7) | (xoHTpOIIB)
HUTOIO: 2 4 - 97 108




4.2.2. JIeKIIHOHHBIH KypC

Ne | HaumeHoBaHue HanmenoBanue Tembl |(Cojep:kaHue pas3jiena B Bcero yacos
n/n | pasaeja IMCUMILVIMHBI | JIEKIHMH MUAAKTHYECKUX eJHHULAX
O0PO 0390 BPO
1 2 3 4 5 6 7
Cemectp 11
1. | Ctpoenue Brenenue B CoBpemeHHast MOJIETTh
BeIlleCTBa HEOPraHUYECKYIO cTpoenus atroma. KBaHTOBBIE 2 2
XxUMHUI0. OCHOBHBIE uucia. CtpoeHue
[TOHSTHUS U 3aKOHBI DIIEKTPOHHBIX 000JI0UEK
X MHH. aTomMoB. CTpoeHue siapa u
Xumuueckas npupoja paIvOaKTUBHBIE
pemiecTB. CTpoeHue [peBparIeHUs.
ATOMA U XUMUYeCKast [Tepunoanueckuii 3aKoH U
CBA3b. CHUCTEMA 3JIEMEHTOB
/I.N.Menneneesa. [Ipupona
XMMHYECKOH CBSI3U.
KoBaneHTHas CBs3b.
[MmOpunm3anys opoOUTaICH.
2. | KommekcHele KoMIuiekcHble [Teopus Bepuepa. 2 2
COEIMHEHUS CoeIMHEHUs Howmenknarypa
KOMILIEKCHBIX COEJIMHEHHUH. 2
Knaccudukarus
KOMIUIEKCHBIX COEIMHEHUII.
3. | DHepreTuka OCHOBBI XUMHYECKOM OcHoBuble noHsTHUs. [lepBoe 2 2
XUMHYECKUX TePMOJUHAMUKHI HA4YaJI0 TEPMOAUHAMUKH.
MIPOLIECCOB Baxon ['ecca. Bropoe Hauaino
TEPMOIMHAMUKH.
Hamnpasnenue
CaMOIIPOM3BOJILHOTO
MPOTEKAHMUS TPOLIECCOB.
Ouneprus ['n66ca.
4. | Kuneruka xumuueckoil [Xumudeckas KuHeTHKa:  [CKOPOCTb PEAKIUH. 2 2
peakuuun CKOPOCTh peakluu 1 3aBUCHUMOCTbH CKOPOCTHU
MEeTO/IbI €€ peaKK OT KOHLIEHTPALUK.
PETyJIMPOBAHUS, MonekynsipHOCTb U TOPSII0K
Kose0aTenbHbIe PeaKluU. [Peakuuy. 3aBUCUMOCTb
Xumuueckoe U (pa3oBoe  CKOPOCTH OT TEMIIEPATYPHI.
paBHOBECHE. Karanurnueckue peakuuu.
Karanuzatops! u XUMHUYeCKOe paBHOBECHE.
KaTaTUTHYECKUE
CHCTEMBI.
5. | PactBopHI PactBopsl. OOmIMe OO6111e npeacTaBIeHus O 2 2

OpCACTaBJICHHUA O
daCTBOpax.

[paCcTBOpaAx. Mexanuzm
O6pa30BaHI/I$I pacTBOPOB.

PacTBopsl. PacTBOpBI
BIIEKTPOJIUTOB.

(CBoiicTBa pacTBOPOB.
PacTBOpBI 2JIEKTPOIUTOB.
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PactBopbl. MoHHOE [Maaponms conelt. bydephsie
[IPOU3BEACHUE BOJIBI. pactBOpbI. JucnepcHbie
['unponus coneil. CUCTEMBI U UX
KJTacCU(UKAIHSI.
6. | OxucnurenbHO- OKHUCINTENBHO- CTerneHp OKUCIEHUS. 2 2
BOCCTAHOBUTEJIbHBIE BOCCTaHOBUTEJIbHbBIE OKHCIUTENBHO-
peakuuun peakuun BOCCTAHOBUTEJIbHBIE
[peakuuu. XapakTepHbIE
ocobenHoctit OBP. Tursr
OBP. MeToauka cocTaBieHUs
OBP.
7. | XuMHsl 3JIEMEHTOB XuMHUs 3JIEMEHTOB S-3JIEMEHTBI. p-3JIEMEHTHI. d- 2 2
DIIEMEHT
8. | AHanuTnueckas XUMHs | AHaJIUTHYECKas XUMUs |KauecTBEHHBIN aHAIU3. 2 2
KonnuecTBeHHBIN aHATIU3.
DU3NKO-XUMUYECKHE U
(bu3uUecKre METO bl aHAJIH3A.
HUTOI'O yacoB B cemecTtpe: 16 16 2
4.2.3. JIaGopaTOpHbIii MPAKTUKYM
Ne | HaumeHoBaHMe HanmeHoBaHue Conep:xanue J1a00pPaTOPHBIX Bcero
n/m | pa3gena JadopaTopHOi padort 4acoB
AUCHMILIMHBI padoThI 0®0 | 0390 |30
1 2 3 4 5 6 7
Cemectp 11
1. | Crpoenue BemecTBa | OCHOBHBIE KJIACCHI ITpaBuna paboTsl B
HEOPraHUYECKOU naboparopuu. MHCTpyKTa) 4 2
XUMUHU M0 TeXHHUKE 0€30IacHOCTH.
N3yuenue pacnpeneneHus
AJIEKTPOHOB MO OPOUTAIISAM,
KBaHTOBBIE YHUCIIA,
NEPUOANYECKOTO U3MEHEHHUS
CBOICTB aTroMoB. M3yueHue
MPOCTPAHCTBEHHOTO CTPOSHUS
MOJIEKYJI C Pa3INIHBIMHU
Bujiamu cBsizu. Tect Ne 1.
2. | KommiekcHeie Komnnekcusie CocraBrieHus ypaBHEHUE 4 2
COEJIMHEHUS COEJIMHEHUS JUCCOLMAIMKN U COCTABIICHUS
Ha3BaHUS KOMIUIEKCHBIX 2
coenuHeHui. Onpenenenus
Kh.
3. | DHepreTuka - Pacuert ternoBsIx 3¢ (eKToB, 4 2
XUMHYECKHUX W3MEHEHUS DHTPOIIUU U
IIPOLIECCOB TEPMOJUHAMHUYECKHUX
MOTEHLUAJIOB XUMHUYECKUX
MIPOLIECCOB.
4. | Kuneruka CkopocThb Pacuetsl ckopocTell peakiuil
XUMHYECKOMN XUMHUYECKHUX B 3aBHCUMOCTH OT pa3iHYHBIX 6 2
peakuuu peakuui. ycioBuil (pupoja u
KOHIEHTpALUs pearupyromux
Karanus. BEILIECTB, TEMIIEpaTypa).
PacueTs! cmemenus
XUMHYECKOE XUMHYECKOTO PABHOBECHS B
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paBHOBECHE. 3aBHCHUMOCTH OT pa3iNYHbIX
tdhakTopoB. Tect Ne 2,
5. | PacTBOpHBI Peakuuu B pactBopax | Pemenue 3amay Ha
3JIEKTPOJIUTOB. BBIYMCIIEHHE KOHIIEHTPALUH 6 2
pactBopoB. [ncconnarus
I'moponus comneit KHCJIOT, OCHOBAaHHM, COJICH B
BOJIHBIX pacTBOpax.
CocTaBieHUs1 HOHHBIX
pEaKINH U YPABHEHUH.
['unponusa pa3nuyHbIX TUTIOB
coueit. Tect Ne 3.
6. | OxucnuTenbHO- OKHCIHUTENBHO- CocraBiieHrEe ypaBHEHUI 4 2 2
BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTENIbHBIE | OKHCIUTEIBHO-
peakuuun peaxuun BOCCTAHOBUTEJIBHBIX PEAKIINH
METOJIOM 3JIEKTPOHHOIO
OanaHca 1 METOIOM
nonypeakiui. Tect Ne 4.
7. | Xumus 31€MEHTOB KauecTBeHHbIE S-3JIEMEHTBI. p-3JIeMEHTHI. d- 4 2
peaKiii Ha aHUOHBI aneMeHT. Tect Ne 5,
8. | Ananutuueckas KauectBennsiii u OCHOBHbIE OHATHS 2 2
XUMHS KOJIMYECTBEHHBIN KaueCTBEHHOI'0 aHalln3a
aHaIN3
HNTOI'O yacoB B cemecTpe: 34 16 4

4.2.4. TlpakTnyecKkue 3aHATHUS

[To maHHOM TUCHUTIIIMHE HE TPEIT0NIaratoTcsa

4.3. CAMOCTOATEJBbHASA PABOTA OBYYAIOIIIUXCHA

Buasr CPO
Ounasn ¢popma o0y4eHus
Ne HaunmenoBaHue pasgena Ne Bcero
n/n )II/ICIIHHJII/II-II)I)I ! n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp 11
1. | Crpoenue BeniecTa 1.1 PaGora ¢ KOHCTIEKTOM, KHUTaMH U
3JEKTPOHHBIMA UCTOYHUKAMHU
1.2 ITonroroBka k 1a00paTOPHOMY 3aHATHIO 6
1.3 [ToaroroBka K TEKylemMy KOHTPOJIIO
2. | KommiekcHbie 2.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMH U
COCIMHEHMS 3JEKTPOHHBIMA HCTOYHUKAMHU 4
2.2 [TonroroBka K 1a00paTOPHOMY 3aHSITHIO
3. | DHepreruka 3.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U )
XUMHUYECKHUX IIPOLIECCOB 3JEKTPOHHBIMH HCTOYHUKAMHU
4. | Kuneruka xummdeckoin | 4.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMH U
peakuuu 3JEKTPOHHBIMA HCTOYHUKAMHU 4
4.2 [TonroroBka k 1a00paTOPHOMY 3aHSATHIO
4.3 [ToaroToBKa K TEKyIIEeMy KOHTPOJIIO
5. | PactBopsl 5.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U
AJIEKTPOHHBIMA UCTOYHUKAMHU 8
5.2 [ToarotoBka K 1a00PaTOPHOMY 3aHSITHIO
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53

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

6. | OxucinuTenpHO- 6.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
BOCCTaHOBHUTEIIbHBIC 3JEKTPOHHBIMU UCTOYHUKAMHU 6
peakuuu 6.2 [ToaroroBka K J1ab0paTOpHOMY 3aHATHIO
6.3 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
7. | XuMus 31€MEHTOB 7.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
3JEKTPOHHBIMA UCTOYHUKAMHU
7.2 [ToaroroBka K J1ab0paTOpHOMY 3aHATHIO 12
7.3 [ToaroToBka mokiama
7.4 [ToaroToBKa K TEKyIemMy KOHTPOJIIO
8. | AnamuTuueckas xumusa | 8.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMHU U
3JIEKTPOHHBIMU UCTOYHUKAMU 14
8.2 [ToaroroBka k J1abOpaTOpHOMY 3aHSITHIO
8.3 IToaroToBka K MpOMEKYTOYHOM aTTECTallKN
HNUTOI'O yacoB B cemecTpe: 56
OuHo-3204Hast GopMa 00yUeHUsA
Ne HaumenoBaHue pa3aesa Ne Bcero
n/n JII/ICIIHHJII/II-E,I)I ! n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp 11
1. CtpoeHue BelecTBa 1.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
3JEKTPOHHBIMA UCTOYHUKAMHU o
1.2 [ToaroroBka k 1a6OPaTOPHOMY 3aHATHIO
1.3 [ToaroToBka K TEKyIIEMY KOHTPOJIIO
2. | KommiexcHeie 2.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
COCTMHEHHUS AIEKTPOHHBIMA UCTOYHUKAMHU 8
2.2 [ToaroroBka K 1a60paTOPHOMY 3aHSITHIO
3. | DHepreTnka 3.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH 1 3
XUMHUYECKUX ITPOLIECCOB 3J€KTPOHHBIMH UCTOYHUKAMHU
4. | Kuneruka xummudeckoit | 4.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
peakuumn 31EKTPOHHBIMA UCTOYHUKAMHU 3
4.2 [ToaroroBka k J1a00paToOpHOMY 3aHSITHIO
4.3 [ToaroroBka K TEKyIIeMYy KOHTPOJIIO
5. | PactBOpsI 5.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH 1
3J€KTPOHHBIMU UCTOYHUKAMHU 3
5.2 [ToaroroBka K J1a00paTOpHOMY 3aHSITHIO
5.3 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
6. | OkucIUTEILHO- 6.1 PabGora ¢ KOHCITIEKTOM, KHUT'aMH U
BOCCTaHOBUTECIILHBIC 3JIEKTPOHHBIMU UCTOYHUKAMU ]
peakuuu 6.2 [TonroroBka k 1a00paTOPHOMY 3aHATHIO
6.3 [loaroTroBka K TEKylieMy KOHTPOJIIO
7. | XuMus 3J1€MEHTOB 7.1 PabGora ¢ KOHCIIEKTOM, KHUT'aMH U
AJIEKTPOHHBIMA UCTOYHUKAMHU
7.2 ITonroroBka k 1a00paTOPHOMY 3aHSATHIO 12
7.3 IloaroroBka nokianma
7.4 IToaroroBka K TEKyILIEMY KOHTPOJIIO
8. Anamutmueckas xumus | 8.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
3JIEKTPOHHBIMU UCTOYHUKAMU 14
8.2 [ToaroToBka K J1abOpaTOPHOMY 3aHITHIO
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83

‘ [ToaroroBka K IpOMEKYTOYHOHN aTTECTALUU

HNUTOI'O yacoB B cemecTpe: 74
3aounas popma o0yueHus
Ne HaunmeHoBaHue Ne Bt CPO Bcero
n/n | pasaesa IMCHUIUVIMHBI | 1/I JacoB
1 2 3 4 5
Cemectp 2
1. | CtpoeHue BeliecTBa 1.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH 1 3JIEKTPOHHBIMU
HUCTOYHUKAMHU
1.2 [ToaroTroBka v BHIMOTHEHHUE KOHTPOJIBHBIX Pa0dOT
2. | KommiekcHble 2.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH H 3JIEKTPOHHBIMHU
COEIMHEHUS HUCTOYHUKAMHU
2.2 [ToaroroBka 1 BBINOJIHEHHE KOHTPOIbHBIX padbOT
2.3 [IpocmoTp BuaeoIeKIMI 50
3. | DHepreruka 3.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH ¥ JIEKTPOHHBIMHU
XUMHYECKHUX HUCTOYHUKAMHU
IIPOLIECCOB 3.2 [ToaroTroBKa M BHINOJIHEHUE KOHTPOJIbHBIX padbOT
4. | Kuneruka xumuueckoit | 4.1 PaboTa ¢ KOHCIIEKTOM, KHUT'aMH U 3JIEKTPOHHBIMU
peakuuu HMCTOYHUKAMHU
4.2 [TonroToBka U BBIIOJHEHHE KOHTPOJIbHBIX PadOT
4.3 [IpocMoTp BuaEOIEKIUN
5. | PactBopsl 5.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
HMCTOYHUKAMHU
5.2 [TonroToBKa U BBIIIOJHEHUE KOHTPOJIbHBIX PadOT
6. | OxucnurenbHO- 6.1 Pa6ora ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
BOCCTaHOBUTEJIbHBIE HUCTOYHUKAMHU
peakuuu 6.2 [ToAroTroBKa U BHINOJIHEHHE KOHTPOJIbHBIX padbOT
7. | XuMHus 3JIEMEHTOB 7.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU 47
HMCTOYHUKAMHU
7.2 [ToaroToBKa U BBIOJHEHHE KOHTPOJIbHBIX PadoOT
8. | Anamutnueckas xumus | 8.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
HUCTOYHUKAMHU
8.2 [ToaroroBka 1 BBINOJIHEHHE KOHTPOJIbHBIX padbOT
8.3 [ToaroroBka K MpOMeEKyTOYHON aTTECTALUN
HNTOI'O yacoB B cemecTpe: 97
S. INHEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHMUA JJIA

CAMOCTOSITEJBHOMN PABOTHI OBYYAIOHINXCS IO JUCHUILINHE

5.1. Meroan4yeckue YKa3aHusl Uil NOATOTOBKM K JIEKIIHOHHBIM M JIaDOPaTOPHBLIM
3aHATUAM MO IMCUMILUINHE «XUMUD)
OOyueHne cCKIaabIBaeTCsl M3 ayAMTOPHBIX 3aHATHM, BKIIOYAIOIIMX JIEKIIMOHHBIN Kypc,
1abopaToOpHbIE 3aHATUS U CAMOCTOSTENbHON paboThl. OcHOBHOE ydeOHOE BpEMs BBIICISETCS Ha
na6opaTopHHe 3aHATUSA, Ha KOTOPBIX OTpa6aTI)IBaIOTC$[ pe€liCHUd CUTYAllMOHHBIX 3aJad,
BBITIOJHSIOTCSL TaOOpaTOpHbIE PAa0OTHI C 3aKpEIICHUEM MPAKTUYECKHX HABBIKOB, PEIIAIOTCS
TECTOBBIC 3aJaHUS.
[To xaxxgoMy pazgeny pa3paboTaHbl METOJMYECKHE PEKOMEHIAIMH sl O0YyYarolIuXcs.
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PaboTta oOy4arommxcs B rpymnme GopMUPYET 4yBCTBO KOJUIEKTUBH3MA M KOMMYHHUKAa0€IbHOCTb.

Tekylmmii KOHTPOJIb YCBOCHUS MPEAMETA ONPEAEIISIETCS YCTHBIM OIIPOCOM B XOJ€ 3aHATHUM,
IpU PEIICHUU THUIOBBIX CHUTYAllMOHHBIX 3aJla4y, TECTOBBIX KOHTPOJIbHBIX 3aJaHUN U IIpH
BBITIOJTHEHUH KOHTPOJIBHBIX PaboT.

[To oxoHYaHUU Kypca MPOBOAUTCS SK3aMEH, BKIIIOYAIOLIHI:

— cobecetoBaHME MO0 TEOPETUIECKUM BOTIPOCAM JTUCIUILIHHEI;

— pelleHHe CUTYallMOHHBIX 3ajJjad, BKIIOYash TPAKTOBKY pPe3yJbTaTOB JAOOPATOPHBIX U
WHCTPYMEHTAJIbHBIX HCCIICIOBAHUH.

5.2. Meroguueckue yKkazaHus JJisl MOATOTOBKH K CAMOCTOSITEJILHOI padoTe 00y4aromuxcs
M0 THCHHUIJIHHE « XHMHD»
CognepxaHrie BHEAYJUTOPHOW CaMOCTOSITEIIBHONH pPAa0OTHl OOYYaIOIIUXCS TIO JTUCIUIUIMHE
«XuMUsD BKITIOYAET B Ce0s pa3IMUHbIC BUIBI IESITCILHOCTH:

— YTEHHUeE TeKcTa (yueOHMKa, NePBOMCTOUYHHUKA, TOMOJTHUTEIHHON TUTEpaTyphl);

— COCTaBJICHHE TJIaHA TEKCTa;

— KOHCIICKTHPOBAHUC TCKCTA,

— paboTa co CJIOBapsSIMU M CITPABOYHUKAMHU;

— IOJATOTOBKA K JTabopaTOpHOi paboTe;

— pellieHre BapUaTUBHBIX 33/1a4 U YIIPAXKHCHUH;

— TMOATOTOBKA K KOHTPOJIbHBIM padboTam;

— paboTa C IEKTPOHHBIMUA UHPOPMALIMOHHBIMU PECYPCAMU;

— IIOAr0TOBKA K TECTOBBIM 3a1aHUAM.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

Bcero yacos
Ne
Buabi yueOHol padoThl O0pa3oBaTe/ibHbIE TeXHOJIOTHH
n/n 0®O0 | 0320 | 300
1 2 3 4 5 6
1. | Jlekums: KommnekcHble coenunenus | O030pHas JEKIusI. 2 2 2
Busyanu3zanus u npe3eHranus
2. | Jleknus: PactBopsl O0630pHas JTeKIusl. 2 2
Busyanu3zanus u npe3eHTanus
3. | JIlexknust: OKUCIUTENBHO- O0630pHas JeKIusl. 2 2
BOCCTAHOBUTEJbHbBIE PEAKIIMH Busyanu3zanus u npe3eHranus
4. | JIaboparopHas pabota 2. Kuneruka IIpakTHueckue METOBI 6 2 2
XUMHUYECKUX PEAKLUN BbIPa0OTKH MPOPECCUOHAIBHBIX
YMEHUHU
5. | JJaboparopnas pabota 7. IIpakTHueckue METOBI 4 2
OKuCINTENIBHO-BOCCTAHOBUTEIIBHBIE | BEIPAOOTKH NMPO(ECCHOHAIBHBIX
peakuuu YMEHUHU
6. | JlaGoparopnas padota 9. [IpakTHueckue METOIbI 4 2
KayecTBeHHBIE peakIIMi Ha aHUOHBI | BBIPAOOTKHU MPO(EeCCHOHATBHBIX
YMEHHUH
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7. YYEBHO-METOIMYECKOE W HWH®OPMAIMOHHOE OBECIIEYEHUE
JUCHUITIIMHBI
7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

CnHcoOK OCHOBHOM JIMTEPaTyphbl

Axumos, JI. . Xumus : yuebnoe nocobue / JI. . Akumos, A. U. [1aBnos. — Cankr-IletepOypr : CaHkT-
[TeTepOyprckuit ToCynapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBINA yHIBepcuTeT, DbC ACB, 2011. — 142 c.
— ISBN 978-5-9227-0291-1. — Texkct : snmexrponHbid // Lludposoii obpazoBarensHBI pecypc [PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/19054.html — Pexxum nmoctyma: st aBTOPHU3UP.
0JIb30BATENCH

I'puropsesa, JI. C. Xumus B ctpourtensctse : kKype seknuii / JI. C. I'puropseBa. — MockBa : MOCKOBCKHIA
roCyJapCTBeHHBIN cTpouTenbHblil yHuBepcuter, O6C ACB, 2010. — 104 c. — TekcT : 3MeKTPOHHBIH //
Hudposoit 00pa3oBaTeIbHbIH pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/16316.html — Pexxum moctyna: 1uis aBTOpu3Up. MoJIb30BaTeNeH

I'puropeeBa, JI. C. Xumus B cTpouTenascTBe : ydeOHOoe mocobme / JI. C. I'puroppeBa. — Mocksa :
MocKOBCKHI TocyapCTBEHHBIN CTpOUTENbHBIN yHUBEepcuTeT, Al [lu Op Meaua, 9bC ACB, 2017. — 173
c. — ISBN 978-5-7264-1443-0. — Texct : anextponnsiid // LludpoBoit obpazoBatenbHblii pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/60767.html . — Pexxum moctyma: ans aBTOPHU3UP.
[0JIb30BaTENIEH

Kosanpuykosa, O. B. Xumust : yaueOHoe nmocodue / O. B. Koanbuykosa, O. A. EropoBa. — Mocksa :
Poccwiickuii yauBepcuTet Apyk0b1 HapoaoB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — Tekcr :
anektpouHsbIi // Lndpooit oopazoBarensHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11429.html — Pexum goctyna: ajisi aBTOPU3UP. MOJIb30BATENIEH

Kouerkos, B. A. Xumust B crpoutesnbctse. [lonnmepsl, miacTMacchl, Kpacku : yaeOHoe mocobue / B. A.
Kouetxos, B. B. BoponkoBa. — MockBa : MOCKOBCKHIi TOCYAapCTBEHHbII CTPOUTENBHBIN YHUBEPCUTET, Al
[Iu Op Menua, O5C ACB, 2015. — 186 c. — ISBN 978-5-7264-1088-3. — TekcT : 3J1E€KTPOHHBIH //
Hudporoit o0Opa3oBarenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/35442.html — Pexxum mocTyna: s aBTOpU3UP. MOIB30BATENEH

Jlucos, H. . Xumus : yue6Hoe nmocodbue / H. U. Jlucos, C. U. TromenneBa. — 2-¢ m3n. — Camapa :
Camapckuil rocynapcTBeHHbI TexHuuecknii yHuepcuter, ObC ACB, 2017. — 120 c¢. — Tekcr :
anekTpounbit  //  lludposoii oOpaszoBarenbHbii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91145.html — Pexxum mocryna: uis aBTOpU3Up. MOJIb30BaTENEH

Cemenos, U. H. Xumus : yueOnuk ais By3oB / U. H. Cemenos, U. JI. Ileppunosa. — Cankr-IletepOypr :
XUMM3IAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Tekcr : snexkrponssii // Ludposoit
obpazoBarenbHblil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html —
Pexum focTyma: 1yisi aBTOPH3HP. TOJIb30BaATEINICH

Yukun, E. B. Xumusa : yuebnoe mocobue / E. B. YUukun. — Tomck : ToMCKHI rocynapCTBEHHBIN
YHUBEPCUTET CHUCTEM YMIPABICHUS W PaguodIeKTpoHUKH, Db Kontent, 2012. — 170 c. — ISBN 978-5-
4332-0034-0. — Texkcr : anexktponnslii // Ludpposoit odpazosatensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/13873.html — Pexwum goctyna: ajisi aBTOPU3HP. MOJIb30BATENEH

Cnucok 10N0JTHUTEILHOI JIUTepaTyphl

Amnppeesa, H. A. Xumust ieMeHTa U BSDKYIIMX BEIIECTB : yueOHoe mocooue / H. A. AuapeeBa. — CaHKT-
ITerepOypr : Cankrt-IleTepOyprckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHEBIN yHUBEpcUTET, DBC
ACB, 2011. — 67 c¢. — ISBN 978-5-9227-0293-5. — Tekct : anekrponHbid // [ludpoBoit
oOpasosarenbhbiii pecypc IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/19053.html —
PexxuM foctyna: g aBTOpU3HP. MOJIb30BaTeNeH

10.

Xumus ;. Meroandeckue ykasanus / coctaButenu JI. M. Akumos [u ap.], noa penakiueit JI. M. AkumoB. —
Cankr-IletepOypr : Cankr-lleTepOyprekuil rocy 1apCcTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIH YHUBEPCUTET,
3BC ACB, 2013. — 114 c¢. — Tekcr : anektponnsii // [lndposoii obpazosarenbhbiii pecype IPR SMART :
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https://www.iprbookshop.ru/60767.html
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https://www.iprbookshop.ru/13873.html
https://www.iprbookshop.ru/19053.html

[caiir]. — URL: https://www.iprbookshop.ru/26881.html — Pexum goctyna: ansi aBTOPH3HP.
I0JIb30BaTENICH

11.

Xumus : yaebroe nmocooue / A. I'. Kpusnena, JI. I'. bapcykosa, I'. FO. Boctpukosa [u mp.]. — 2-e u31. —
Boponex : BopoHnexxckuii rocynapcTBeHHbIN TexHuueckuil yausepcuret, ObC ACB, 2022. — 131 c. —
ISBN 978-5-7731-1050-7. — TexkcT : anekTponnsiit // Llndposoit oOpazoBaTensHblil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/127256.html — Pexum pmocTyma: nmjas aBTOPHU3HUDP.
110JIb30BaTENEN

12.

XUMHS B CTPOWUTEIBCTBE : KYpHAI JabopaTOpHBIX padot / coctaBurenn H. M. Mansickuit [u mp.], mox
penaknueii 0. B. YcruaoBa. — MockBa : MOCKOBCKHN TOCY/IapCTBEHHBIH CTPOUTENBHBIN YHUBEPCHUTET,
OBbC ACB, 2014. — 22 ¢. — Tekcr : anextporHbIH // LludpoBoii oOpa3oBatenbHblil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/30366.html — Pexxum goctyma: ansi aBTOpH3HP.
I0JIb30BaTENICH

7.2. Tlepeyens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHHKAITMOHHOU CETH
«HTEepHET

http://window.edu.ru - EJMHOE OKHO JOCTYIIA K 00pa30BaTEILHBIM PECYPCaM;
http://fcior.edu.ru - PegepanbHLI IIEHTP MHPOPMALIMOHHO-00pa30BaTENLHBIX PECYPCOB;
http://elibrary.ru - HaydHas saekTpoHHast OMOIMOTEKA.

7.3. ndopManinoHHbIE TEXHOJIOTUH, JIMIICH3NOHHOE MMPOTpaMMHOE oOecTieueHue

JIMIeH3H0HHOE MPOrPaMMHOe PexBu3UTHI THIIEH3HI/ JOTOBOPOB
obecneyeHue

AnTtuupyc Dr.Web Desktop Security Suite | JIunen3unonnsiii gorosop Ne 621

Cpok geiictBus: ¢ 25.09.2025 no 24.09.2026

KoncynpranT [1mroc Jorosop Ne 7 ot 15.01.2026 .
[Tudposoii 00pa3oBaTENbHBIN PeCcypc Jlnuensuonssklit norosop Ne 12873/2511 ot
IPR SMART 02.07.2025 1.

Cpok geiictBus: ¢ 01.07.2025 r. no 30.06.2026 .

MATLAB

I'oc. koHTpakT
Ne 0379100003114000018 ot 16 mas 2014 r.

Becmiataoe [10

7-Zip, Sumatra PDF, 7-Zip, Adobe Acrobat Reader, VBA, ArchiCAD yueGnas Bepcusi.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
8.1. TpeGoBaHusi K ayIuTOPHAM (MOMEIIEHUSIM, MeCTAM) /ISl IPOBeICHUs 3AHATHIL:
1. YueOHas ayiuTopus i IPOBEACHUS 3aHITHH JICKITMOHHOTO THIIA:
- HabOp IEMOHCTPAIMOHHOTO 000PYI0BaHUS U Y4eOHO-HATIISIIHBIX TOCOOM, 00€CTIeYHBAIOIINX
TEMaTUYECKHE WILTIOCTPAIIUU: IPOSKTOP, IKPaH, HOYTOYK;
- CIIeIMaTU3UpOBaHHast MeOesIb: CTOM MPENoIaBaTeNbCKUH, CTYI JUIs MIpenoaaBaTes, CTOI
YYCHUYECKHUH, CTYJl yUSHUUECKHH, I0CKa yUYeHnYecKas, Tym0a kadeapa.
2. VYueOHas ayauTopus AN TPOBEACHUS 3aHATUH 1TaOOpPaTOPHOTO THIIA, TPYIIOBBIX 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 KOHCYJIbTAllU|, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHON aTTeCTallUu:

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

- CHenMaTu3upoBaHHAas MeOenb: JOCKAa YYCHHUYECKas, CTOJbl OJHOTYMOOBBIC, CTOJIBI
YUEHHUYECKHUE, CTYJIbsI MATKUE, CTYJIbsl YUYEHUYECKHUE.

3. ITomemieHue sl CAMOCTOATEIBHOU PabOTHI.

bubnnoTeuHO-N31aTeILCKHUM IEHTD.

Otnen oOcimy)XMBaHUS TIEYATHBIMU U3JAHUSMU: KOMITJICKT MPOEKIMOHHBINA, MyJIbTUMEIUHHOE
000pyI0BaHUE: 3KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK, pabouue cToibl Ha 1 MeCTo, CTYJIbS.

8.2. TpeGoBaHusi K 000PY10BAHNIO PA00YMX MECT MPeNnoaaBaTesi U 00y4arIuXCcs

1. pa6oqee MCCTO Ip€rogaBaTeiisi, OCHAIICHHOC KOMIIBIOTECPOM C JOCTYIIOM K CETHU I/IHTepHCT;
2. pa6oqI/Ie MECTa O6y‘laIOH_II/IXCH, OCHaAIICHHBIC J'Ia60paTOpHBIMI/I CTOJIaMH, CTYJIBSIMU ,

8.3. TpeGoBanus K ceHAIN3UPOBAHHOMY 000PY/I0BAHUIO:

1. JTaGopaTopHOoe 0060OpyI0BaHHE: CTOJBI TAOOPATOPHBIE I XUMUYECKUX HCCIEIOBAHUM,
CTYJIbs TabopaTopHbIe 0€3 MOATOKOTHHUKA, BBITSHKHBIC IKA(bI, ITATHBBI, CTUPTOBKH, MEIITATKH-
MarHUTHBIE, IITATENH, YIEKTPOILIIUTKA.

2. JlaGoparopras mocyna: (aphopoBbie THTIH, DKCHKATOPHI, CTCKJISHHBIC CTaKaHbBI
BMecTUMOCThIO 250, 100 u 50 mi, mepHbie nHIMHAPH BMecTuMOocThio 250, 100, 50 u 10 M,
WHIUKaToOpHass Oymara (yHUBEpCaibHasi, KpAacHBIA JIAKMYC, CHHHUM JIAKMYC), CTEKJISIHHbBIC
NAJOYKH, CTEKISHHBIE NPOOHPKH, OIOPETKH BMECTHUMOCTBIO 25 MII, KamellbHbIe MUIETKH,
MUTIETKH, TPOMBIBAIIKK, MEPHBIE KOJOBI BMECTUMOCTHIO 50 M, COUPTOBBIE TepMoMeTpbl (-
100°C, nunerku Mopa BmecTUMOCTBIO 10 M, KOHMYECKHE KOJIOBI JUIsI TUTPOBAHUSA
BMecTUMOCThIO 100 1 250 mut.

3. XuMHU4ecKre peakTUBBI COTIACHO JTA00PATOPHOMY MPAKTHKYMY.

9. OCOBEHHOCTH PEAJIMBALIIMU JUCHUIIJIMHBI 111 UHBAJIM/10OB U JIMI C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMMU 310POBbS

Just  obecrnieueHus 00pa3oBaHMs WHBAIMIOB M OOydaromMxcs ¢
OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU  37I0pOBbsl  pa3palarbiBaeTcsi (B  ciydae
HEO00XO0IUMOCTH) aZanTUPOBAaHHAS oOpa3oBarenbHas nporpamma,
WHIUBUYAJIbHBIN YYEOHBIN TUIAH C YYETOM OCOOEHHOCTEH X MCUXO0(PU3UYECKOTO
Pa3BUTHUS U COCTOSIHUSL 370POBBS, B YAaCTHOCTU MPUMEHSIETCS WHIUBUIYaJIbHBIN
HOJIXO0J K OCBOCHUI JUCHUIUIMHBL, WHIUBUAYaJbHBIC 3alaHus: pedeparsl,
NUCHbMEHHBbIE pPa0OThl M, HAOOOPOT, TOJBKO YCTHbIE OTBETHl W JMAJIOTH,
UH/IMBHUIyaJIbHbIE KOHCYJbTAllMM, HCIIOJIb30BAHWE JAUKTOPOHA U  JIPYTHX
3aMKMCBIBAOIINX CPEICTB JUIsl BOCIIPOM3BEIEHUS JEKIHOHHOTO M CEMHHAPCKOIO
Marepuana.

B nensx oGecnevuenus o0ydaromuxcsi MHBAIUAOB U JIML C OrPaHUYCHHBIMU
BO3MOXKHOCTSIMH ~ 3[IOpPOBbSl  KOMIUIEKTyeTcs  (POHA  OCHOBHOW  y4eOHOI
JUTEPATYPOU, aJallTUPOBAHHOM K OIPaHUYEHMIO 3JEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, ocTyn K koTopbiM opranuzoBaH B BUIl Axanemun. B OGubnmorexe
NPOBOJSATCA  WMHJMBHIAyalbHbIE  KOHCYJbTAMM JUIsl  JAHHOM  KaTeropuu
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M0JIb30BATENICH, OKA3bIBAECTCS MMOMOIIb B PETUCTPALIMU U UCTIOJIb30BAHUU CETEBbIX
U JIOKAJIbHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEIOCTABIISIIOTCS MECTa
B YUTAJILHOM 3aJi€.

®OH/I OHEHOYHbIX CPEIACTB

MO AMCIUITVIMHE XuMus
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1. HACHOPT ®OHJIA OHEHOYHbBIX CPEJACTB
MO ANCHMIIJIMHE

XHMHUHA

1. Komnerenuun, popmMupyemblie B mpoiecce n3y4eHusi JUCHUNITHHBI

HNunpexc DopMyJIMPOBKA KOMIIETEHINH

OI1K-1 CniocoOeH pemiath 3a1a4u NpodecCHOHATBHON AeITeTbHOCTA HAa OCHOBE
MCIIOJIb30BAHUS TEOPETHUECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUUYECKUX HAyK, a TAK)Ke MaTEeMaTHYECKOro arnmnapara

OIIK-2 Cnioco0eH BecTH 00paboTKy, aHAIU3 U IIPeCTaBlIeHne HHPOpMaIuU B
npodhecCHOHATBHON NeATENbHOCTH C UCIIOJIB30BaHUEM HH(POPMAIIMOHHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

2. Jranbl GopMHUPOBAHUSA KOMIIETEHIIMH B MPoOIleCCe OCBOEHUS TN CIIUILIHHBI

OcHOBHBIMU 3TaniaM# (YOPMUPOBAHHS YKA3aHHBIX KOMIIETEHIMH TPH U3yUECHUH
00yYaroIMUMUCs TUCLMIUIMHBI SBISIOTCS MOCIEA0BaTEIbHOE U3YUEHHUE COEePIKATEIbHO
CBSI3aHHBIX MEXIY cOo00i pa3nenoB (TeMm) yueOHbIX 3aHATHI. V3yueHne kaxaoro pasaena
(Tembl) mpenmnonaraeT opiajgeHre 00yJaroUMUCT HEOOXOJUMBIMU KOMIETEHIIUAMU. Pe3ynpTar
aTTecTalry o0y4YarolUXCsl Ha Pa3IMYHBIX 3Tarnax (OpMUPOBAaHUS KOMIETEHIIUN TOKA3bIBAET
YPOBEHBb OCBOEHUS KOMIIETEHIIUN CTYIEHTaMH.

OTanHoCTh (bOpMI/IpOBaHI/IS{ KOMHCTGHHI/Iﬁ IIpsAMO CBA3aHa C MCCTOM JHUCHUILIMHBI B
00pa3oBaTeNbHON IPOrpaMMe.

n/n Pasnesbl (Tembl) @opmupyeMbie KOMIIETEHIIUHN (KOABI)
JUCHHUILIMHDBI OIIK-1 OIIK-2

l. Crtpoenue BemecTna + +

2. KoMrutekcHbIe COeTUHEHHS + +

3. DHepreTuka XUMHUYECKUX + +
IIPOLIECCOB

4. KuneTtnka XuMu4ecKkoi peakuuu + +

3. PactBops! + +

6. OKHCIIUTENBHO- + +
BOCCTAHOBUTEJIbHbBIE PEAKIIUU

7. XUMHUS SIIEMEHTOB + +

8. AHanuTHuecKas XUMH + +
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3. I/IHIII/IKaTOPLI HOCTHKRCHUSA KOMHeTeHHHﬁ, (l)OpMI/lpyeMbIX B [IPO1E€CCEe U3YICHUA TUCHUILIUHDBI

NHauKaTOPHI 10CTHKEHUS

Kpurepun oueHuBaHusi pe3yJbTaToB 00y4eHUs!

CpencrBa onieHMBaHUA

KOMIIeTEeHIIUH Pe3yJIbTATOB 00y4eHUsI
HEY/I0BJIETB. VAOBJIETB. XOpOILLI0 OT/INYHO Texymii IIpomexyTrounas
KOHTPOJIb arrecTalys

OIIK -1 Cnocoben peuiaTts 3aaa4u HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTU Ha OCHOBC HMCIIOJIb30BAHUA TCOPCTUUCCKUX U MMPAKTHUYICCKUX OCHOB CCTCCTBCHHBIX H
TCXHUYCCKHUX HAYK, a4 TAKIKC MAaTCMAaTUYCCKOI'O allmapara

OIIK-1-1Ananu3upyer @®parmenrapHele (B nenom ycnemnsle, (B nenom ycnemnsie, |CpopmMupoBaHHBIE
3amaun  MpodeccHoHaNbHOM | IPEICTABICHHUS O  |HO HE HO cojiepKalue IPEJICTaBICHUS O
JESTEIbBHOCTH  BBIJENSISI  €€|COBPEMEHHBIX CUCTEMATUYECKUE OTJeNbHBIC IPOOEIbI, |COBPEMEHHBIX
0a30BbIE COCTABISIONINE crocobax MIPEJICTaBICHHUS O MPEJICTaBICHUS crocobax
UCIIOJIb30BaHUs COBPEMEHHBIX 0 COBPEMEHHBIX HCIIOJIb30BAHUS
nH(pOpMaIMOHHO- |crIOcO0ax criocobax nH(pOpMaIMOHHO-
KOMMYHMKAIIMOHH |MCIIOJIb30BaHUs UCTIOJIb30BaHUS KOMMYHHKAIIHOHHBIX
BIX TEXHOJIOTUN B [MH(OPMALIMOHHO- UH(OPMALIMOHHO- TEXHOJIOTH B
BBIOpaHHOM cepe |KOMMYHHUKAIIMOHHBIX |KOMMYHUKAIIMOHHBIX |BBIOpaHHOM chepe
JeSITeIbHOCTH TEXHOJIOTUH B TEXHOJIOTUH B JeSITebHOCTH
BbIOpaHHOM cdepe BbIOpaHHOU cdepe
JIESTEIIBHOCTH JIeSITeIbHOCTH
OIIK-1-20cymectBiuser ®parmenrapuoe  |B nenom ycnemmnoe, |B nenom ycnemnoe,  |ChopmupoBaHHOE
NOUCK MH(pOPMALIUU TS UCIIOJIb30BaHNE HO He HO coJiepKariee yMEHHUe BBIOMpaTh U
pelIeHHs TOCTABIEHHOM YMEHHUS BBIOUPATh |CHCTEMATHUYECKOE OTJIeIbHBIE IPOOEIBl  (MCIOJIB30BATh
3a/1a4i Ha OCHOBE U HCII0JIb30BaTh UCIOJIb30BaHUE UCIIOJIb30BaHUE 9KCHEPUMEHTAJIbHbIE U
UCIIOJIb30BaHUs IKCIIEpUMEHTAIbHBI| YMEHHS BEIOUPATh M |YMEHHS BHIOUPATh M |pacueTHO-
TEOPETUYECKUX U € ¥ pacyeTHo- HCII0JIb30BaTh HCII0JIb30BaTh TEOPETUYECKUE
MPAKTUYECKUX OCHOB TEOpETUYECKHE AKCIIEPUMEHTAJIbHBIE [IKCIIEPUMEHTAJIbHbIE |[METOJBI ISl peIIeHUs
€CTECTBEHHBIX U TEXHUYECKHUX |METOJIBI JJIsI U pacyeTHO- U pacueTHO- Hay4YHOH 331241
HayK, a TaK¥kKe pellleHus] HAyYHOU |TeopeTHYecKHe TEOpETUYECKHE

MaTCMaTUYCCKOro aliapara

3aJa4uyu

METO/IbI JJIsI PELICHUS
HAay4YHOU 3a/1a4u

METO/IbI JJIsI PELICHUS
HAay4YHOM 3a/1auu

O0DO0:

- Onpoc 1o reme
3aHSITHS,

- TECTUPOBaHUE,

- 3aIllUTa OTYETOB
o
1a00paTOPHBIM
paboram

03dO0:

- Onpoc o Teme
3aHATHS,

- 3aIUTa OTYETOB
o
1a00paTOPHBIM
pabotam

300:

- 3aIUTa OTYETOB
o
1a60paTOPHBIM U
KOHTPOJIbHBIM
pabotam

3auer
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OIIK-1-3 PaccmarpuBaet u

npeajaaract BO3MOXXHBIC
BAapHUAHTBI pCHICHUA
ITOCTaBJICHHOU 3ajJadyu,

OLICHUBAas1 UX JOCTOMHCTBA U

HCOOCTAaTKH.

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

B nenom ycnensoe,
HO HE
CUCTEMATUYECKOE
MIPUMEHEHHUE HABbIKOB
IIOMCKa U
KPUTHYECKOTO
aHaJIu3a HaAy4YHOU U
TEXHUYECKON
uHpopMaun

B nenom ycneunnoe,
HO cojieprKariee
OTJENIbHBIC TIPOOEITBI
IPUMEHEHHE HaBBbIKOB
MIOUCKA U
KPUTUYECKOTO
aHaJIn3a Hay4YHOU U
TEXHUYECKON
uHpopMaun

Ycnemninoe u
CHCTEMATHYECKOE
MIPUMEHEHUE HAaBBIKOB
MOMCKA U KPUTUYECKOTO
aHaJIM3a Hay4HOU U
TEXHHUYCSCKOU
uH(pOopMaIU

OIIK — 2 Cnocoben Bectu 00paboTKy, aHaIHM3 U MpeacTaBIeHrne nHpopmanuu B npodeccnoHanbHOM eSTENbHOCTH C UCMOIB30BaHNeM HH(GOPMAIIMOHHBIX U

KOMITBIOTCPHBIX TEXHOIOT I

OIIK-2.1. Cobupaer
CHCTEeMaTH3UPYEeT

T.4. c
UH(GOPMAIIMOHHBIX
TEXHOJIOTHI;

Hay4HO-
TEXHUYECKYI0 MH(OpMAIH O
paccMaTpuBaeMoOM OOBEKTE, B
HCIIOJIb30BaHUEM

Hesnanne
OCHOBHBIX ITOHATHH
1 MCTOJIOB
OCHOBHEIE
¢duznueckue
SIBIICHHS M 3aKOHBI
MEXAaHUKH;
OCHOBHEIC 3aKOHBI
HEOPraHUYECKON 1
aHAIIMTHYECKON
XUMHHU,
KJIaCCU(UKALIUIO U
CBOMCTBaA
XHUMHYECKHUX
DJIEMEHTOB,
BCIISCTB U
COCTUHEHUN.

YacTuuHbIe 3HAHUS
OCHOBHBIX TOHATHH U
METOJIOB OCHOBHEIC
buznueckue SBICHU
¥ 3aKOHBI MEXaHHUKH,
OCHOBHBIE 3aKOHBI
HEOPraHUYECKOU 1
aHAIIMTHYECKOM
XUMHHU,
KJIacCU(UKALIUIO U
CBOMCTBA XUMHYECKHIX
3JIEMEHTOB, BEIIECTB U
COCTUHEHUN.

Xopouue 3HaHuA
IMOHATHHA U METOJIOB
OCHOBHEIC
buznueckue SBICHU
Y 3aKOHBI MEXaHHKH,
OCHOBHEIC 3aKOHBI
HEOPraHUYECKOU 1
aHAIIMTHYECKOM
XUMHHU,
KJIacCU(UKALIUIO U
CBOMCTBA XUMHYECKHIX
3JIEMEHTOB, BEIIECTB U
COCTUHEHUN.

OTnn4YHbIE 3HAHUS
TTOHATHIA U METOJIOB
OCHOBHBIE (pU3MUECKUEe
SIBJICHHS M 3aKOHBI
MEXaHUKH, OCHOBHBIE
3aKOHBI
HEOPraHWYECKON 1
aHAJIMTUYECKOM
XUMHHU,
KJIacCU(UKALHIO U
CBOMCTBA XUMHYECKHUX
9JIEMEHTOB, BEIICCTB U
COCIUHCHUH.

O0DO0:

- Onpoc 1o reme
3aHATHS,

- TECTUPOBaHUE,

- 3aIUTa OTYETOB
o
1a00paTOPHBIM
pabotam

0390:

- Onpoc o Teme
3aHATHS,

- 3aIUTa OTYETOB
o
1a00paTOPHBIM
paboram

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 UCIOJIb30BaTh OCHOBHBIE OCHOBHBIE
pe3yNIbTAaTOB PELICHUS 3a/1a4H|3JEMEHTapHbIE OCHOBHbBIE 3JIEMEHTapHbIE 3JIEMEHTapHbIE METOBI
npodeccuoHanbHOM METO/IBI 3IIeMEHTapHbIE METO/Ibl XUMHYECKOTO (XMMHUYECKOTO
JESTEIIbHOCTH; XUMHUYECKOI0 METO/Ibl XUMUUECKOI'O [UCCIIEJOBAHUS HCCIIEI0OBaHMs BEILIECTB
WCCJIEIOBAHMUS WCCIIEIOBAHMUS BEIIECTB U U COCMHEHUIA.
BELIECTB U BELIECTB U COEIMHEHUI.
COCTUHEHUN. COCIUHEHUN.
OIIK-2.3. Vcnonb3yer He Bnaneer [TocpencTBenHoe Xoporiiee BlazeHue O1muHOE BiaieHUE
uH(GOPMaIMOHHO- WHCTPYMEHTApUEM |BIIAJICHUE UHCTPYMEHTapueM UHCTpYMEHTapUeM st
KOMMYHHKAI[IOHHBIE JUISL peIIeHUs MHCTpyMEHTapueM JUTSL peIIeHUs peLIeHNs XUMHUYECKUX

TEXHOJIOTUH TSI OPOPMIICHHSI
IIOKYMGHTB.III/II/I nu
npe/ICTaBICHUs HHPOPMAITUU
B 00y1acTH
npoeCCUuOHATBLHON

eI TEILHOCTH.

XUMHUYECKHX 3a]1a4;
METO/IaMH aHaJIn3a
buznuecKkux
SIBJICHUH B
TEXHUUYECKUX
YCTpPOMCTBAX U
CUCTEMAX;
uH(popMmanuei o
Ha3HAUYCHHUU U
obmacTsax
MPUMEHEHUS
OCHOBHBIX
XUMHUYECKHUX
BEIIIECTB U UX
COEMHEHUM.

JUISL peLLeHUs
XUMUYECKUX 3a]1a4;
METOJaMH aHaJIn3a
(bu3HYeCcKuX SIBJICHUN
B TEXHUYECKUX
YCTpPOMCTBAX U
CHUCTEMAX;
uH(popManuei o
Ha3HA4YCHHUU U
00JacTsIX NTpUMEHEHUS
OCHOBHBIX
XUMHUYECKHUX BEIIECTB
U UX COEIUHEHHU.

XUMHMYECKHX 3a7ay;
METOJaMH aHaJIN3a
bu3nUecKux sABICHUN
B TEXHUYECKHUX
YCTPOMCTBAX U
CHUCTEMAX;
uHpopmanueit o
Ha3Ha4YCHHUU U
001acTAX NPUMEHEHUS
OCHOBHBIX
XUMUYECKUX BELIECTB
¥ UX COCIUHEHUMN.

3aJ1a4; METOJaMHU
aHanmn3a pu3nyecKux
SIBJICHUM B
TEXHUYECKUX
YCTPOMCTBAX U
CHCTEMaXx;
uHpopmanuei o
Ha3HAUYCHHMH U 00J1aCTIX
MIPUMEHEHHUSI OCHOBHBIX
XAMUYECKHX BEIICCTB U
HUX COCIUHECHUH.

3DO0:

- 3aIUTa OTYETOB
o
71a00paTOPHBIM U
KOHTPOJIbHBIM
paboram
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4. Kommiekrt KOHTPOJ/JIBHO-OLICHOYHBIX CPECACTB M0 TUCHUILJIMHE «XHMHSD)

CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHAS AKAJIEMUA

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

Bonpocsl K 3auety

110 IUCUMIUIMHE XUMUSA

1. OCHOBHBIE ITOJIOKEHHUS COBpCMeHHOﬁ MOZCIIN CTPOCHUA aToMa. 9HepFeTI/I‘{eCKI/Ie YPOBHHU U

N

INOJYpPOBHU aToMa; MOPSJOK 3al0JHEHUS DSJIEKTPOHHBIX O000J0Y€K; CHOCOOBI 3aluCH
3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux Gopmy1 aTomMa.

KBanToBble umcna, WX 3HaYeHue, Qusmueckuii cmbica. [lpuanun Ilaymm. ITlpuHmmn
HauMeHblen sHeprun. [Ipasuna Xynna.

CoBpemenHass (OpMYJIHPOBKA TEPHOAMYECKOTO 3aKOHA W CTPYKTypa TEPHOAMYECKON
cucrtembl JI.MI. MenneneeBa. [lepmogu4HOCT, M3MEHEHHs CBOMCTB aTOMOB 3JIEMEHTOB:
SHEPrUil HMOHM3ALMH, CPOIACTBA K DIEKTPOHY, OJJIEKTPOOTPHULATEIBLHOCTH, PaINnyCOB;
NEPUOANYECKUN XapaKTep U3MEHEHHSI XUMUYECKUX CBOMCTB I10 IPYIIIaM, IIEPUOIaM.

. Tuner n XapaKTCPUCTUKHU XUMHYECKOM CBSI3H: QJICKTPUYCCKUC NHUITOJIbHBIC MOMCHTBI, CTCIICHDB

MOHHOCTH, HAIllPaBJIEHHOCTb M HACBIIIEHHOCTb, SHEPTUs U JUIMHA CcBsi3U. VlOHHas CBS3b U ee
CBOMCTBA.

. KoBanienTHas cBs3b u ee cBolicTBa. MexaHN3Mbl 00pa30BaHUS M TUIBI KOBAJICHTHOM CBS3H.
. 'eomeTprueckoe cTpoeHre MoJIeKyIl. G- U T-CBSI3U, THnbl THOpUIN3aLINY.

. Meramnnueckas cBA3b. TUIBI KPUCTAIIIMYECKUX peLIETOK. Bogopoanas cBs3b.

. Kommnexcueie coenunenusi. OcHOBHBIE mosioxkeHus Teopun Bepaepa. Knaccuduxanus

KOMIUIEKCHBIX coeiuHeHn. HoMeHknaTypa, nuccouranus KOMILIEKCHBIX COCIUHEHUN.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

9. [ToHsiTe 0 BHYTpEHHEW SHEPrUH, SHTAIBIUU, SHTPONUH. TernoBele 3PPEeKThl XUMUYECKHX

10.

11.

12.

13.

14.

15.

peakuuil. 3akoH I'ecca u cnencrBue u3 Hero. Temora (9HTanbnMs) oOpa3zoBaHUS.
CBoboaHas sueprus ' ub6ca. Hanpasienue XuMHYECKUX peakLU.

Knnernka xumuueckoi peakiiuy. QakTopsl, BAMSIONIINE Ha CKOPOCTh XUMUYECKON PEAKIINH B
TOMOTEHHBIX U TETEPOreHHBIX CUCTEMaX. 3aKOH JieicTBytomux macc. [Ipasuno Bant-I'odda.
Karanu3s n xatanusaTopsl.

Xumunueckoe paBHoBecre. KoHcranTa paBHoBecHs. PaKTOPHI, BIUAIONIME HA CMEIIICHUE
xumuueckoro pasHosecus. [Ipunnun Jle-Illarense.

OO0m1as xapakTeprucTHKa pacTBOPOB. XUMHUYECKast TeOpHs pacTBOpoB. CriocoObI BEIPAKECHUSI
KOHIIEHTPALMU pacTBOPOB: MaccoBas 10JIs, MOJISIPHOCTh, MOJISUIBHOCTb, HOPMaJIbHOCTb.
PactBoprMOCTb. 3aBUCMOCTH PACTBOPUMOCTH TBEPIbIX BEILIECTB U T'a30B OT TEMIIEPATYPBHI.
Hacpiiennele, HeHachleHHbIE pacTBOPBI. COlbBaThl, THAPATHI, KPUCTAIIOTUAPATHL.
PactBops! 251ekTpoauToB. CUIIBHBIE U Cl1a0ble AJIEKTPOIUTHL. TeopHs MeKTPOIUTHUECKON
nuccouuanuu Appennyca. CTeneHb 1 KOHCTaHTa Juccoluanuu. BonopoaHblil mokasaress.
I'mpponus comnent.

OOmue cBoiicTBa paz0aBieHHBIX PacTBOPOB. [loHIKEHNE 1aBIeHUs HACBILIEHHOTO Mapa Hajl
pactBopoM. 3akoH Paynsa. IloHmwkeHue TtemmepaTypsl 3aMep3aHds U IOBBILICHHE



TeMIiepaTypbl kurenus pactBopa. Ocmoc. OcmoTnueckoe AaBieHue. 3akon Bant-I'odda.

16. OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuuu. CTENeHb OKUCICHMS, OKUCIMTENN H
BOCCTAHOBUTEJIM;, METOJbl COCTaBICHUS YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmwmii. Kinaccugukarus OBP.

17. OCOOEHHOCTH CTPOCHUS AaTOMOB, CIIOCOOBI IMOJIYYEHHS, CBOMCTBA S-3JIEMEHTOB M HX

COCIUHCHHI.

18. OcOOEHHOCTH CTPOEHHUSI aTOMOB, CIOCOOBI TOJYYEHHs, CBONCTBA pP-IJIEMEHTOB M HX
COCIUHCHHI.

19. OcoOEHHOCTH CTPOEHHUsI aTOMOB, CIOCOOBI MOJYy4YeHHs, CBOHCTBa d-3JIEMEHTOB M HX
COCIUHCHHI.

20. [Ipenmer u 3a1aun aHATUTUYECKON XUMHH. Knaccn(bHKauI/m METOJIOB aHAJIM3A.
21. KauecTBEeHHBIN 1 KOJIMYECTBEHHBIN aHAIN3.
22. XUMHAYECKHE U (bHSPIKO-XI/IMI/I‘IeCKI/Ie METOAbI aHaJIN3a.

Kpurtepun ouenkmu:

OrneHka 3a4YTEHO BBICTABISICTCS, €CIM OTBET JIOTMYECKH W JICKCHYECKH T'PaMOTHO
W3TIOKEHHBIM, COJEep)KAaTeIbHBIH W apryMEHTUPOBAHHBI OTBET, MOJKPEIUICHHBIN 3HAHUEM
JUTEPATypPhl ¥ UCTOYHUKOB 110 TEME 3aJIaHus, YMEHHE OTBEYATh HA JIOMOJHUTEIBHO 3aJlaHHBIC
BONPOCHI; HE3HAUUTETHHOE HapylIeHWEe JIOTUKU U3JIOKEHUS Marepuana, MNepUOAHYecKOoe
UCIIOJIb30BAaHNE PA3TOBOPHOM JIGKCHKH, JOMYIICHUE HEe 0oJiee OMHON OIMMOKU B COJEP)KaHUU
3aJaHus, a TakKe He 0oliee OJHOW HETOYHOCTU MPU apryMEHTAIMU CBOEH MO3UIIMHU, HETIOTHbBIE
WM HETOYHBIC OTBETHI HA JIONOJHUTEIILHO 3aJaHHBIC BOMPOCHI;, HE3HAYUTEIILHOE HapyIICHUE
JIOTUKUA H3JI0OKEHUS MaTepHala, NepUOJAMYECKOe HCIOJIb30BAHUE DPA3TOBOPHOM JIEKCHKHU TpU
JOTMyIIeHHnH He Oosiee ABYyX OMMUOOK B COACPKAHUM 3aJaHHs, a Takke He OoJjiee IBYyX
HETOYHOCTEH TpU apryMEHTAIlMd CBOEH MO3WIIMM, HEMOJHBbIE WM HETOYHBIE OTBETHI Ha
JIOTIOTHATEILHO 33/IaHHBIC BOIIPOCHI.

OreHKa He3a4YTeHO BHICTABIISCTCS, €CIM B OTBETE JOMYIICHO CYIIECTBEHHOE HapyIICHUE
JIOTUKHA W3JIOKCHUS Marepualia, CHUCTEeMAaTHYCCKOE WCIIOIb30BAHUE PA3TOBOPHOU JICKCHKH,
JOMyIIeHne He Oojee ABYX OMMOOK B COACpXKAHWM 3aJaHusi, a Takke He Oojee ABYX
HETOYHOCTEH TpPU apryMEHTallMd CBOCH ITO3WIIUH, HENPABWJIBHBIC OTBETHI HA JIOTIOJHUTEIIEHO
3a/laHHbIe BOMPOCHI; CYIIECTBEHHOE HApYyIICHHWE JIOTUKHU HM3JI0XKEHHUS MaTepuaia, MOCTOSHHOE
UCIIOJIb30BaHUE PA3TOBOPHOM JIEKCHKH, IOIMYIICHWE He Oosiee TpeX OIMOOK B COJEPKaHUU
3aJaHus, a TaKke He Oollee TpeX HETOYHOCTEH TMpH apryMEHTAllMil CBOEW MO3UIINH,
HENPAaBWJILHBIC OTBETHI HA JIOMOJHHUTEIBHO 3aJIaHHBIC BOMIPOCHI, MOJHOE OTCYTCTBHE JIOTHKHU
M3IIOKEHUSI MaTepuana, MOCTOSHHOE HCIIOJIb30BaHUE PA3rOBOPHON JIEKCHKH, JOMyIIeHne 0oJee
TpeX OMMOOK B COJCP)KAaHUU 3a/JaHUS, a Takke Ooyiee TpeX HETOYHOCTEeH MPH apryMEHTAIUN
CBOCH MO3UIIMU, MOJIHOE HE3HAHUE JIUTEPATyPhl U MCTOYHUKOB 1O TEME BOMPOCA, OTCYTCTBHE
OTBETOB Ha JIONOJHUTEIIBHO 3aJaHHBIE BOIIPOCHI.
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NO VAL~

10.

11

14.

15.

16.

17.

18

CEBEPO-KABKA3CKASA I'OCYOJAPCTBEHHASA AKAJTEMUA

Kadenpa O6H_ICI/IH)K6HGDHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

TeMbl 10KJIA10B
10 TUCLHUIINHE XUMUS

Xumuyeckas cBsi3b. TUIBI B3aUMOAEHCTBUS MOJIEKYJT. KOMIUIEKCHBIE COETUHEHUS.
XUMHUECKas CBA3b. XMMUS BEILIECTBA B KOHJICHCUPOBAHHOM COCTOSIHHUH.

PaBHoBecue B rereporennsix cuctemax. Kosonansie cucteMsl (pacTBOPHI).
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

OnexTponus. ['anbBaHUUECKHE JIEMEHThI. XEMOTPOHBI.

Crexna. Cutamnsl. @apdop, TeXHUUECKAs U CTPOUTEIbHAS KePaMHUKA.

Xumusi TUIATUHOBBIX MeTauioB. CmjiaBel Ha WX OCHOBe. HHTepMerayumMueckue
COEIMHEHUS U TBEP/bIE PACTBOPHI ITUX METAIIOB.

XuMHsi METaUIOB MOArpynn wMead u  1uHka. CrojaBel Ha WX OCHOBE.
HNHTepMeTaminuecke COeIMHEHUS U TBEPAbIE PACTBOPBI 3TUX METAJIOB.

XuMUA D3JIEMEHTOB CEMEHCTBA Keje3a, MX CIUIaBbl M XUMHUYECKHUE COCIUHECHUS.
NHTepMeTaminueckue COeIMHEHHs U TBEPAbIE paCTBOPBI 3TUX METAJLIOB.

OO01mmas XxapaKTeprCTHUKA JISTKUX KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

. O0m1as xapakTepUCTHKA TSKEIIbIX KOHCTPYKIIMOHHBIX MaTepHAJIOB.
12.
13.

XUMUs BSIKYIIUX BELIECTB.

Metoabl MHCTPYMEHTAJIBHOIO aHalM3a MHCCIENYyEeMOro BeulecTBa. KonMuecTBEHHBIM U
KAuECTBEHHBIA aHAIIN3.

Opranunueckoe ToruBo. [IpoayKThl TOpeHHs TOIUIMBA UM 3all[UTa BO3YIIHOIO OacceliHa
OT 3arpA3HEeHH.

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

Heoprannueckue M »IE€MEHTOPraHWYECKHE NOJIMMEpbl: OCOOCHHOCTH HUX CTpPOEHUS,
IIOJIyYEHHUE, CBOMCTBA U IpUMEHeHNe. KpeMHUHOPraHn4eCKre COCIMHEHUS.
TexHuueckuil mpouecc W SKoJOrHueckue mpobiaemsl. Poiab XuMHM B pelIeHUH
9KOJIOTUYECKUX MpoOsieM. MeTo1bl MaJTOOTXOJHON TEXHOIOTHH.

. XapaKTepI/ICTI/IKa CTOYHBIX BOJ. MeETOAbl OUMCTKH CTOYHEIX BOJA. MeTObl 3aMKHYTOI'O

Boi0o0opoTa. OXpaHa BOJAHOT0 OaccelHa.
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Kpurepuu oneHku:

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 aHAIIN3a
poOIIEMBI;

- HAJIMYKE aBTOPCKOM MO3MIMH, CAMOCTOSITEIIBHOCTD CYXKICHHH.

2. CreneHb pacKpbITHs
CYIIHOCTH MTPOOIIEMBI
Makec. - 30 6aymuioB

- COOTBETCTBUE IIaHa TeMe pedepara;

- COOTBETCTBHUE COJIEpPKaHUs TEME U IJIaHy pedeparta;

- IOJTHOTA ¥ TTyOWHA PAaCKPBITHS OCHOBHBIX MOHATHH MPOOIIEMBL;
- 000CHOBaHHOCTh CIIOCOOOB U METOZIOB PabOThI C MAaTEpUATIOM;
- yMeHHue paboTaThb ¢ IUTepaTypoil, CHCTEMaTH3UPOBATh U
CTPYKTYpUPOBaTh MaTepHall;

- yMEHHe 000011aTh, COTTOCTABIIATh PA3IMYHBIC TOUYKU 3PEHUS IO
paccMaTpuBaeMOMy BOIIPOCY, ApIYMEHTHUPOBATh OCHOBHBIE
10JIOKEHHUS. U BBIBOJIBL.

3. O6ocHOBaHHOCTH BbIOOpA
HUCTOYHUKOB
Makc. - 20 6amioB

- KpyT, OJIHOTA UCIIOJIb30BAHUS JINTEPATYPHBIX UCTOYHUKOB T10
npobieme;

- IPUBJICYCHUE HOBEUIIINX paboT 1Mo mpoodiieme ()KypHaIbHbIC
nyOIMKayy, MaTepuaibl COOPHUKOB HAYYHBIX TPYAOB H T.JI.).

4. Cobmoierre TpeOoBaHUM
K opopmienuto Makc. - 15
OaiuIoB

- IpaBHIILHOE 0()OPMIICHHE CCHUIOK Ha UCIIOJIb3YEMYIO
JTUTEPaTypy;

- TPaMOTHOCTH ¥ KYJIbTypa H3JI0KCHUS;

- BJIaJICHUE TEPMUHOJIOTHEN U TIOHATUHHBIM aIapaTom
MPOOJIEMBI;

- cobmmoieHne TpeboBaHnil K 00beMy pedepara;

- KyJlbTypa oOpMJICHHUS: BbIIeNICHHE a03alleB.

5. I'paMOTHOCTB
Makec. - 15 6auioB

- oTCcyTCTBUE OporpaduIecKux U CHHTAKCHYECKUX OIIHOOK,
CTWJINCTUYECKUX NIOTPELIHOCTEN;

- OTCYTCTBHUE OII€YATOK, COKPALLEHUH CJIOB, KpOMe
OOIIETTPUHATHIX;

- JINTEPATyPHBIN CTHJIb.

OuenuBanue J0KJaaa

Hoxnan ouenuBaercs mo 100 OamnpHOM 1IKane,

Oasibl TEPEBOASATCS B OICHKH

YCHEeBAaeMOCTH CIIEAYIOMUM 00pa3oMm:
* 86 — 100 6a1I0B — «OTIIUYHOY;
* 70 — 75 GannoB — «XOPOIIOY;
* 51 — 69 GamIoB — «yJOBJIETBOPUTEIHHO;
» MeHe 51 6amna — «HeyIOBIETBOPUTEIHHOY.
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CEBEPO-KABKA3CKASA I'OCYOJAPCTBEHHASA AKAJTEMUA

Kadenpa O6H_ICI/IH)K6H6DHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

Keiic-3a1anus

[0 JUCHUIUIMHE XHMHUS

Keiic-3apanue Ne 1 «Kiiaccbl HeOpraHu4ecKux coeuHeHu i

OnbIt. Ilonyyenue cpegnux cone

a) PeakTuBbl: pacTBOp XJy0opuaa 6apust 1 H., pacTBop cyibdara HaTpus 1 H., npoOupka

Haiute B mpobupky 3-4 xarum pacTBopa xyiopuaa 6apusi, 100aBUTh 3-4 Karii pacTBopa
cyibdara U HaTpus.

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

Hanute B npobupky 3-4 xarmuiu pactBopa cyibhaTa Meau, OpoCUTh KyCOUeK IIUHKA.

B) PeakTMBBI: HAaCBIICHHBIN PACTBOP FMAPOKCUAA Kalblus, okcu yriepoaa (IV), anmapar
Kunmna

Hayute B mpobupky 1o 1/3 o0beMa pacTBopa ruipoKcua KaabIys (M3BECTKOBAs BOJIA) U
HPOIYCTUTH Yepe3 Hero okcup yraepoaa (IV) (yriekucnslii ra3) us annapara Kumnna 1o
HOSIBJIICHUS MYTH.

3aganne. 3anuch JAHHBIX ONMbBITA.

1) OTmeTbTE U3MEHEHHUS B TPOOUPKAX B XO/I€ MPOBEIECHUS OIIBITOB.

2) Hanumure ypaBHEHUsI XUMHUYECKUX PEAKIMHA, IPOTEKAIOMX B IPOOUpPKAX.

3) on xax a0 U3 peakuil ykaKuTe Npu3HaK peakuuu (Harnpumep, Oeblid 0caIokK,
oOecrBe4YBaHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaklnu, 32 UCKIOYEHUEM BOJbI.

5) ChopmynupyiiTe BBIBOA: PEAKIUAMU MEKIY KAaKUMH KJIaCCAMU HEOPraHHUUECKUX
COEITMHEHUI MOXHO MOJIyYUTh CPETHUE CONH 7

Keiic-3ananue Ne 2 «XuMu4eckoe papHOBeCHEe 1 KHHETHKA

OnbIT. 3aBUCMMOCTDH CKOPOCTH PEAKIMH 0T KOHIEHTPALMH Pearnpyoiux BemecTs

PeakTuBbI H 000py10BaHUeE: PACTBOP CEPHON KHUCIIOTHI 2 H., paCTBOP THOCYJIb(aTa HATPUS
(Na2S203) 1H., ucTUITMpOBaHHAS BOJIA, YEThIPE MEpHBIE MPOOUPKH, KalleIbHULIB! T
MUTIETKH, CEKyHI0MEpP

Tuocynbdart HaTpUs pearupyer ¢ CEpHON KUCIOTOM MO CIeIYIONEMY YPAaBHEHUIO PEAKLINU:

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

[Tpu3HakoM MpoTeKarolel peakluu SBIIeTCss 00pa30BaHKUe MYTH IPH BBINAJICHUH CEPhI B
OCaJIOK.

Jlnist mpoBeIeHHsI OMbITa B YEThIpEX MPOOMpPKaxX MPUTOTOBbTE paBHbIE 00bEMBI PACTBOPOB
THOCYJIb(aTa HATPUSI PA3TUUYHON KOHIICHTPAIMH, JJIsl 3TOTO BHECUTE B IPOOUpPKHU 4, 6, 8 1 12
Karesb THOCYJIb(aTa u 1oBeuTe 00beM B podbupkax 70 12 kanenb 100aBUB B KaXIYIO BOAY,
KaK yKa3aHo B Tabnuue 1.

3arem B 1-10 npoOHpKy 100aBbTe 1 Karuio cepHON KUCIOTHI, OJHOBPEMEHHO BKJIIOUNB
cexkyHaoMmep. IIpocnennre, 4ToOb! Kamuis He Monana Ha CTEHKU MPOOUPKH.

Kak TonpKO MOsBUTCA MYTh, BBIKJIIOUUTE CEKYHAOMED M 3aHECUTE pe3ysibTara B Tadmuiy 1.

[ToBTOpHTE OMBIT C 2, 3 U 4-11 MpoOUpPKaMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Tabymiry 1 naHHBIE, TPOBEICHHBIX HCCICIOBAHUN
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Ta6auna 1- JlanHbie omnbiTa

Ne KonnuecTBo Kamenb O6mee | OtHocuTenbHa | Bpems OTHOCHUTEIbHA
HpO6I/IpK PaCTBOp H2 PactBO YUCIIO s IIOABJICHHU | 51 CKOPOCTh
n Na2S20 | O P Kameyib | KOHIICHTPALHMs. | S MyTH, peakmuu 1/t,

3 H2S04 |, Na2S203, 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) PaccunTaiiTe OTHOCUTEIBHYIO IPAKTUYECKYIO CKOPOCTh PEAKINH IS KaXKIOTO CITydast
(1/t), 3Hast Bpems peakiuu. 3aHecuTe B Ta0auILy 1.

3) PaccunraiiTe OTHOCHTENBHYIO KOHIIEHTPAIMIO THOCY Ib(aTa: MPHHUMAsST KOHIIEHTPAIHIO
B niepBoii mpodupke ¢ 4-1 karmwisasmMu CotH = 1, ¢ 6-10 kamsimu — CotH = 1,5 u 1.1. 3aHecure
JaHHbIC B Ta0MIy 1.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTENLHOM MPAKTUYECKONM CKOPOCTH PEaKIIUU OT
OTHOCHTEJIbHOW KOHIIEHTPAIIMH THOCY Ib(haTa HaTpusl, OTKJIaAbIBast 3Ha4eHus 1/t ya ocu X u
CotH.yaocu Y.

5) Chopmynupyiite BHIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMK OT KOHIIEHTPAIIU
TUOCYJb(aTa HATPUS MPHU JAHHBIX YCIOBUSX.

Keiic-3axanue Ne 3 «PacTBOpBI 3JIEKTPOJIUTOB)

OnbIT. XapakTep JMcCONMANMM THAPOKCHIOB

ITosyyeHnue ruipoKcuaa MarHusi.

PeakTuBbI: pacTBOp XJIOpUa Maruus | H., pacTBOp rMApOKcHaa HaTpus 1 H., pacTBOp
COJIIHOM KHUCIIOTHI | H.

B nBe npobupku BBecTH 10 5-6 Kanenb 1 H. pacTBOpa XJI0opuaa MarHusi 1 J100aBUTh B
KQKIYH0 110 5-6 Kanenb 1H. pacTBOpa r’MAPOKCUAA HATPHUSL.

B nepByto npobupky k ocaaky n106aButh §8-10 xanens 1 H. pacTBOpa COJIIHOM KUCIIOTHL, a B
npyryto 8-10 xanens 1 H. pacTBOpa rMIPOKCUIA HATPHUS.

3aganue. 3anuch JaHHBIX ONBITA

1) Kakue npusnaku peakiuii Bl Habmonaere ? B kakom citydae Habnogaercs
pacTBopeHue ocaaka?

2) Hanummre MoKy IsIpHbIE U HOHHO-MOJIEKYJISIpHbIE YPAaBHEHUS PEAKLIUU:

MOJIy4€HUs THIPOKCH/Ia MarHus;

THIPOKCHUIa MarHusl ¢ COJITHOM KUCIIOTOH,

THIPOKCHU/Ia MarHusl ¢ TUIPOKCHIOM HATpHSL.

Kaxkas peakuus e uzer ?

3) KakoB xapaktep auccornuanyy ruipokcuaa Marausi? 3anuiinTe ypaBHeHHe
JUCCOLMAIIMY THAPOKCHA MarHusl.

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

OnpiT. [{IUHKOBO-MEIHbIN IraJIbBAHUYECKUH JIEeMEHT

IIpu6opsl u peakTuBbl: pactBopbl: CuSO4, 1 1, ZnSO4, 1 1, KC1 (Hac.); amexTpoab —
IIMHKOBBIA U METHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, TOJTOCKH (GUIBTPOBATBHON
Oymaru.

ColOuparoT ralbBaHUYECKUN AIEMEHT: B OJIUH cTakaH HaymBaroT 100 M1 pacTBopa conu
LIMHKA, B Apyroil — 100 M conu Meau, COEANHSIIOT UX 3JIEKTPOJUTHUYECKUM KIIFOUOM (ITOJIOCKU
(buIBTpOBAILHON OymMaru, CMOY€HHBIC PACTBOPOM XJIOpHAa Kanwus). B pacTBops! coneit
OITYCKalOT COOTBETCTBYIOLINE UM MIEKTPOAbl. Bo BHENIHEN LieNK ralbBAHUYECKOTO AJIEMEHTA
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COEIIUHSIOT AJIEKTPOBI € BOIbTMETpoM. [Ipu moaxirouennn npubopa HEOOXOAUMO CTPOTO
COOJIIO/IaTh MOJIIPHOCTb.

3aganue. 3anuch JAHHLIX ONBITA.

1) 3aduxcupyiite mokazanus BoabTMeTpa: Epaktuy = B,

2) PaccuuraiiTe TeOpeTHUECKU HANPSKEHUE TaIbBAHUYECKOTO AJIEMEHTA, TOJIb3YSCh
3HAUEHUSIMU CTaHJIAPTHBIX AEKTPOAHBIX NTOTeHIHanoB Eteop = B,

3) Beruucnure KI1/[ nzygaemoro ramsBanmdeckoro anementa: KITJ =
Edaxr./Eteop.-100%.

4) N300pa3ute cxemy rajJbBaHUYECKOTO JIEMEHTA.

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

Keiic-3apanue Ne 5 « Koppo3usi v 3ammra MeTalJIoB U CILIABOB»

OnpiT. Koppo3usi cniiaBoB MeTalJI0B

HccnenoBanue MmexaHu3Ma pa3jiu4HbIX BU0B KOPPO3UH METAJLIIOB

PeakTHBBI M MaTepuaJIbl: IMHKOBAs U MEJIHAS IJIACTUHBI C 3AKMMOM; 2 H PacTBOP
H2S04, nuctrminmupoBanHasi Boja.

3amnoaHUTh CTaKaH Ha 2/3 pacTBOPOM CEPHOM KHCIOTHI.

OnycTuTh B PacTBOP MUHKOBYIO U MEIHYIO TUTACTUHBI, CIIE/IS, YTOOBI INTACTHHBI HE
KOHTaKTUPOBAJIH JIPYT C ApyroM. 3auKCHUpOBaTh BBIJEIIEHNE BOJAOPOa Ha OJHOM U3 TJIACTHH.

CoenuHuTh ¢ TOMOIIBIO 32KUMa IUHKOBYIO U MEJTHYIO IIJIACTUHBI, CIES, YTOOBI TJIaCTHHBI
KOHTaKTUPOBaNU Apyr ¢ Apyrom. Urto nusmenumnocs? [louemy?

3aganue. 3anuch JAHHBIX ONBITA.

1) Cnenaiite BBIBOJIBI, T/I€ YKAKHUTE MEXaHU3M KOPPO3UHU METAJlIa B Pa3HBIX CIydasx: Mpu
3aMKHYTOHN M Pa30MKHYTOW LIENIH raJIbBAHUYECKOIO IJIEMEHTA.

2) Hanummre cxemy KOppO3UH LIMHKA B MPUCYTCTBUU MEIH B KHCIIOTE.

Keiic-3amanue Ne 6 «XuMusl BS:KyIIUX BelIeCTB)

OnbiT. UnenTndukanns Ka4yecCTBEHHOI0 COCTABA MOPTJIAHALIEMEHTA U PeaKIUuH
CpeAbl ero pacreopa

PeakTuBbBI: IOPTIIaHAIEMEHT, AUCTUIUIMPOBaHHAS BoJa, heHondranent, 1 H. pacTBOp
Na2CO3

ObopynoBanue: TpoOUPKHU, CTEKIISTHHAS IMAJIOYKA, TUIETKA, IEHTpUdyTa

B npobupky HachlibTe Ha KOHYMKE LINATeNsl MOpTIaHALIEMEHTa U 100aBbTe 5 M1 Bojbl. B
TE€YEHHUE 5 MUH. DHEPIUYHO BCTPSAXUBAINTE COAECPKUMOE IPOOUPKHU, 3aTE€M JalTe OTCTOSAThCS 15
MUH. WK OTUeHTpUyrupyite. LlenTpudyrat (BepxXHHiA €0 XKUAKOCTH) OTOEpUTE IpU
MTOMOIIIU MUTIETKHU B 2 MPOOHUPKH, B OJIHY 100aBbTe 2 KAy ¢eHon(TalienHa B IPyTyro S5 Kareib
1 1. Na2CO3.

3aoanue. Coenaiime 3anucey OaHHBLIX OnbIMA.

1) CocraBbTe MOJIEKYJIIPHOE M HOHHOE YPAaBHEHMS T'MJIPOJIN3a OPTOCHIIMKATA KaJIbLUS 110 1-
U CTyIEeHU

2) VKaxuTe Kakue MPOoayKThl THIPOIN3a ObUIH 00HAPYKEHBI IPU TTOMOIIM PeaKIHi
denondranenHa u Npy B3aUMOACHCTBUM ¢ KapOOHATOM HATPHUsI, YKAXKHUTE MPU3HAKU PEAKIINH

3) CocraBbTe MOJIEKYJIIPHOE U HOHHOE ypaBHEHMs 00pa30BaHUs Oca/lka pu J0OAaBICHUN K
nentpudyrary Na2CO3
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Kpurtepuu onieHUBaHMsI BHINIOJITHEHHUS KellC-3aIaHMd:

OTMETKA «OTJIMYHOY
- 3aJIaHUE BBIMOJHEHO B IIOJIHOM 00BbeME ¢ COOII0IEHUEM HEOOXOAMMON
[10CJIEI0BATEILHOCTH JAEUCTBHIA; B OTBETE MPABUIILHO U aKKYPATHO BBIITOJIHACT BCE 3AIIMCH,

TaOJUIIBI, PUCYHKH, YEPTEIKH, rPa(UKH, BEIYUCICHHS; TPABUIHHO BBITOIHIECT aHATU3 OLIHOOK.

OTMeTKa «XOpPOLI0»

- 3a/1aHUE BBINOJIHEHO MPABUIIBHO € YYETOM |-2 MEJIKMX MOrpelmHocTed niu 2-3
HEJ0YETOB, NCIPABICHHBIX CAMOCTOATEILHO MO TPEOOBAHUIO MTPEMoaaBaTels.

OTMeTKa «y10BJ1€TBOPHUTETbHO»

- 3aJ1aHUE BBINOJIHEHO MPAaBUILHO HE MEHEe YeM HAIOJIOBUHY, TOMYIICHBI 1-2
MOTPEITHOCTH WJIM OHA Tpy0ast ommoKa.

OTMeTKa «Hey/A0BJIETBOPUTETbHOY

- JomyIIeHs! 1Be (1 6oliee) rpyObie OMMOKY B X0z€ pabOThI, KOTOPBIC 00yJaIOIIUIACS HE

MOXKCT UCIIPABUTH AAXKC I10 Tpe60BaHI/IIO nperoaaBaTeid I 3aJaHUC HE PCIHICHO ITOJHOCTBIO.
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CEBEPO-KABKA3CKASA I'OCYOJAPCTBEHHASA AKAJTEMUA

Kadenpa O6H_ICI/IH)K6HGDHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

Bonpocs pis1 codecenoBaHusi

[0 JUCHUIUIMHE XHMHUS

Tema: OcCHOBHbBIE KJIACCHI HEOPTraHUYECKOH XMMHUM

1. [aiite ¢hopMyaHpOBKY MOHATHI OKCHIOB: a) KHUCIOTHOTO;

0) OCHOBHOTO; B) aM(OTEPHOTO.

[IpuBenute mnpuUMepsl OKCHAOB: a) KHUCIOTHBIX; ©O) OCHOBHBIX; B) aM(OTEPHBIX; T)
Hecoeo0pa3yomux (0e3pa3IndHbIX).

2. Hamummre Gopmynsl aHruapuaoB ykazanusix kuciot: HoSO4, H3BO3, HoP207, HCIO,
HMnOs.

3. BeBenute (hopMynbl KHCIOTHBIX OKCHIOB W3 (opmyn ciueayromux kuciaor: HNOo,
HoMnOg4, H3PO4, HNO3, H3BOs.

4. Hamummre (OpMyabl OKCHIOB, KOTOPbIE MOXXHO TOJYYHTb, pasjiaras HarpeBaHUEM
cnenyromue ruapokcuasl:  LiOH, Cu(OH)2, H3AsO4, Cr(OH)3, H2Si03, H2SOs.

5. Hanumwure ypaBHEHUS peakiuii MEXKIY CIEAYIOIUMHA OKCUIAMMU:

a) OKCHJI KanbIus U okcup azota (V);

0) okcup cepsl (VI) u okeng meau (11);

B) okcua pocdopa (V) u okenp kanus;

r) okcun xenesa (I11) u okcua kpemuus (IV).

6. Kakue u3 cnemyronmx BemecTs OyyT pearnposath ¢ okcuaoM azora (V): Ca(OH)z;
H>S04; MgCly; K20; H2O; SO2?

7. JHaiite (bopMyIHPOBKY MOHATUHI KHCIIOT. IIpusenure IIPUMEPBHI
0OeCKHUCIOPOA0COIEPIKALIUX KUCIIOT.

8. IlpuBenuTte mpuMepbl KMCIOT: a) OJHOOCHOBHBIX; 0)/IByXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. Uro Takoe ocHoBaHue? IlpuBenure mpuUMepbl PaCTBOPUMBIX U HEPACTBOPUMBIX
OCHOBaHUM.

10. Kakue BelecTBa Ha3bIBatOT COJIAMU?

Tema: KomiiekcHble coeIMHEHU

1. Kakue coenriHeHUsT HA3BIBAOTCS KOMITJICKCHBIMU?

2. Kakue MOseKybl 1 MOHBI MOTYT SIBJIATHCS JINTAHAAMHU B KOMILIEKCHBIX COEIMHEHUSIX?

3. Hazosute coequnenus: [Ni(NH3)s]SO4, [Ag(NH3)2]NO3, [Zn(H20)4]SO4, [Cr(H20)6]Cl3,
Ks[Fe(CN)s], Naz[Ag(S203)2]. Hanumure ypaBHEHHs TUCCOLUAIIMN ITUX COSAMHEHHA B BOAHBIX
pacTBopax.

4. Hanumure KOHCTaHTHl YCTOMYMBOCTH BBIIIETIEPEYUCICHHBIX KOMIIJIEKCHBIX HOHOB.

5. TlpuBenute npuMepbl peakluii, KOTOPbIE CIOCOOHBI Pa3pyIINTh BhIILIEIEPEUNCIICHHBIE
KOMILJIEKCHBIE HOHBI.

6. Ompenenute 3apsia KOMIUIEKCHOIO HOHA, KOOPAMHAIIMOHHOE YHCIO U CTENeHb
OKHUCJIeHUs KomIuiekcooOpa3oBatens B coeanHeHusx: Ka[Fe(CN)g]; Na[Ag(NOy):]; Ko[MoFs];
[CI‘(HzO)z(NH3)3C1]C12.

7.  Omnpenenute 3apsij KOMIUIEKCHOTO HOHA, KOOPAMHAIMOHHOE YKCIIO M CTEIEHb
okucneHus KomiiekcooOpaszoparens B coequneHusx: [Cu(NH3)4]SO4; Ko[PtCls]; K[Ag(CN):];
Rb[SbBrs].

8.  Ompenenute 3apsi KOMIUIEKCHOTO HWOHA, KOOPAWHAIIMOHHOE YHCIO M CTEIMeHb
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OKHcleHUs KoMmriuiekcooOpazoBatens B coeauHeHusx: K[SbClg]; Na[Sb(SO04)2]; Ka[Fe(CN)s];
K4[TiCls]; Ko[Hgl4].

Tema: KnuHernka XuMu4ecKoil peakuuu

1. UTo Takoe roMOreHHas U reTeporeHHas peakiuum?

IIpuBectu npumMepsl

2. Uto Takoe CKOpOCTh XMMHUYECKOM peakuuu? UeM m3amepsieTcss CKOpPOCTh XUMHUUYECKUX
peakuuii? Kakue GpaxTopbl BIUSIOT HA CKOPOCTh XUMHUYECKUX PEAKIIHIA?

3. CpopmynupyiiTe 3aKOH JIEHCTBUS Macc U MPUBEAUTE €r0 MATEMAaTUYECKOE BhIPasKEHUE.

4. Yo HaA3bIBAETCS KOHCTAHTOM CKOPOCTU XMUMHUYECKOM PeaKIMy U KaKoB (PU3MYECKHIA
CMBICJT 3TOU BEJTUYNHbBI?

5. Hanmmure BbIpaskeHNE 3aKOHA JEHCTBUS MACC U1 PEAKLIUN:

2NaOH + H2SO4 = NaxSO4+ 2H20

CaO + CO2 = CaCOs

N2 + 3H, = 2NH3

6. Uro Takoe karanuz? Karanuzarop? B uem npunumn neidcTBus Karaauzaropa?

7. Kakue peakuuu Ha3bIBatoT oOpatuMbeiMu? [IpuBeanTe npumepsl.

8. Uemy paBHA KOHCTaHTa PaBHOBECHS 0OPAaTUMON peakinu?

9. Chopmynupyiire npunmun Jle-latense.

Tema: PacTBOpHI

1. Kakue crocoObl BEIpaKEHUSI KOHIIEHTPAIMH PacTBOpa CyLIECTBYIOT?

2. Yto Takoe TUTp pacTBopa? Yem OH OTIMYAETCS OT MIOTHOCTHU?

3. B kakux equHMIIaX BhIpAXKaeTCs MaccoBast J10Jis, MOJIIpHasi, MOJIsIIbHAS. KOHLIEHTPALUU
pacTBopa, TUTP?

4. J11s yero npuMeHseTCsl METOJ] KUCIOTHO-OCHOBHOTO TUTPOBAaHMUSI?

5. Kakue BeliecTBa Hellb3sl UCIOIB30BATh JJIsl IPUTOTOBJICHUS CTaHAAPTHBIX PACTBOPOB B
KHUCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

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

7. YTo Takoe )KeCTKOCTh BO/bI? B Kakux eMHNLIaX OHA BhIpa)kaeTcs?

Tema: OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKINHT

1. Uto Takoe OKUCIIMTEIb, BOCCTAHOBUTEIb, CTCIICHb OKHUCIICHUS ?

2. MoryT 11 1aHHBIE BELIECTBA NIPOSIBIIATH B peakuusax cBorcTBa okucaurens: Mg, HNO2,
HCIO, S, Cr;03 , KOH? IIpuBenute npumepsl peakui.

3. IlpuBenute 3 mpuMepa BEILECTB, MPOSBISIONIMX KaK CBONCTBA OKUCIINTEINS, TaK U
BOCCTAHOBUTEJIS.

4. MoskHO T OKMCIIUTH HoHbl Fe?" x10poM B crannapThble yenoBusax? B o6ocHoBaHUH
OTBETA IPUBEAUTE CTAHAAPTHBIE IOTEHIIUAIIBI Oy PEaKIIUH.

5. MoxHO 11 OKMCIIHTL HOoHBI Fe?" nooM B cTanaapTHBIX ycnoBusax? B o6ocHoBaHUu
OTBETA NPUBEAUTE CTAHAAPTHBIE IOTEHINUAIIBI ITOJTYPEAKIIHi.
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Kpurtepuu onieHuUBaHMsI 0TBETA 00y4AIOIIUXCHA NMPHU coOeceI0BAHNH:

OneHka «OTINYHO»

- BBICTaBJIETCS OOydYaroLIEMycCsl, €CJIM JlaH IIOJHBIM, pa3BepHYThI OTBET Ha
MIOCTaBJICHHBIA  BOINPOC, IIOKa3aHa COBOKYHNHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
HPOSIBIIAIONIAsCS B CBOOOJIHOM ONEPUPOBAHUM MOHATUSIMHU, YMEHUH BBIICIUTh CYLIECTBEHHbIE U
HECYIIECTBEHHBIE €r0 MPU3HAKH, MPUYMHHO-CICICTBEHHbIE CBs3H. OTBeT (opmynupyercs B
TEPMHMHAX HAYKH, U3JI0KEH JIMTEPATypHBIM SA3BIKOM, JIOTMYEH, JOKAa3aTEJICH, JNEMOHCTPUPYET
ABTOPCKYIO MO3ULMI0 00yYaroLIEerocs.

OuneHka «xopouo»

- BBICTaBIIIETCS OOydYaromieMycsi, €Cld JaH TOJIHbIM, pa3BEepHYTbI OTBET Ha
IIOCTaBJIIEHHBI  BOIPOC, II0Ka3aHa COBOKYIHOCTb OCO3HAaHHBIX 3HaHUIl 00 oOBeKTe,
JIOKa3aTeJIbHO PACKPBITBl OCHOBHBIC IIOJIOKEHUS TEMBI; B OTBETE IPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTHYECKasi IOCIEN0BAaTEIBHOCTh, OTpaXKarollasg CYIIHOCTh PACKPBIBAEMBIX
HOHSTUN, TeOpuld, siBIeHUI. OTBET U3JI0KEH JIUTEPATYPHBIM SI3BIKOM B TEPMUHAX HayKu. MoryT
ObITh JONYLICHbI HEIOYEeThl B ONPEACICHUM IOHATUN, HCIPABIEHHbIE O0YyYarOIUMCs
CaMOCTOATENIBHO B IIPOLIECCE OTBETA.

Onenka «yJA0BJIETBOPUTEJIBHO»

- BbICTaBisieTcss  oOydarolemycs, €cild JaH [OJHBbIH, HO  HEIO0CTaTOYHO
IIOCJIEZI0BATENbHBIN OTBET HA IIOCTABICHHBIN BOIIPOC, HO IIPU 3TOM IOKa3aHO
YMEHHUE BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE NMPHU3HAKM M IPUYNHHO-CIIEACTBEHHBIE
cBsi3u. OTBET JIOTMYEH U U3JIOKEH B TEPMHUHAX HayKH. MoryT ObITh JOMyIIEHb! 2-3 OMIMOKH B
ONpEEICHUN OCHOBHBIX TIOHATHUH, KOTOpble OOydaloIuics 3aTpyAHSIETCS HCHPAaBUTh
CaMOCTOSITENIBHO.

Ouenka «Hey10BJIETBOPUTEIbHO)

- BBICTaBIIAETCS OOy4YalOLIEMYCsl, €CIIM JIJaH HEMOJHbII OTBET, MPEJICTABIAIONIMNA COO0M
pa3po3HEHHBIE 3HAHUS IO TEME BONPOCA C CYIIECTBEHHBIMH OLIMOKAMH B OIIPE/ICICHUSX.
[TpucyTcTBYIOT (hparMeHTapHOCTb, HENOTMYHOCTh H310kKeHus. OOyvaromuiicss He OCO3HaeT
CBS3b JIAaHHOTO NOHSITHS, TEOPUH, SIBJICHUS C IPYTUMHU OOBEKTaMU AUCHUILIUHBL. OTCYTCTBYIOT
BBIBOJIbl, KOHKPETU3aLUs U JOKA3aTeIbHOCTD U3JI0KeHUA. Peub HerpamoTHas. JloNoIHUTENbHBIE
U YTOUHSIOIME BOMPOCHI MPENoIaBaTeisi He MPUBOIAT K KOPPEKIMH OTBETa 00yYaroIlerocs He
TOJIBKO Ha MOCTABJIEHHBIN BOIIPOC, HO U HA IPYTUe BOIPOCH! NUCIIUIUIMHBI.
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CEBEPO-KABKA3CKAA I'OCYOAPCTBEHHASA AKAJTEMUA

Kadenpa O6H_ICI/IH)K6HGDHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

KomiuieKT 3agaHuil 1J1s1 KOHTPOJILHOU PadoThl

10 JUCHUIUINHE XHMHUS

1. a) Hammucatp ypaBHEHUs peakilvii, MPU IOMOIIM KOTOPBIX MOYXHO OCYIIECTBUTH CIIEAYIOIIHE
TIPEBPAIICHHUS:

Nazsl'l02
Sn SnCl, Sn(OH)2< SHNOY)
3)2.

0) Kakue U3 npuBeICHHBIX BEIECTB OyIyT B3auMO/ICHCTBOBaTh Mexy coboii: Ca(OH), u NaOH;
Pb(OH), u KOH; H>SO4 u H,SO3; HCI u Na,S; HNO3; u MgO? Hammcatp ypaBHEHHUS! COOTBETCTBYIOIIHIX
peaKLuid.

2. a) CoctaBUTh ypaBHEHHUS peakiuii, IpHU MOMOIIU KOTOPBIX MOYKHO OCYIIECTBUTH CIEIYIOIINE
TIPEeBpAIICHUS:

FeClz — FG(OH)z — FG(OH)3 — F6203 — Fez(SO4)3.

0) Kakue u3 npuBeneHHbIXx OKcHIOB OyayT pearupoBath ¢ HCL: N»Os; SOs; AlbOs; CLO7; ZnO;
K>O? Hanmcatp ypaBHEHHUS] COOTBETCTBYIOIIUX PEAKITHA.

3. a) CocTaBUTh ypaBHEHHS pEaKIWi, MPH MOMOIIKA KOTOPHIX MOXXHO OCYIIECTBUTH CIIEIYIOIINE
TIpeBpaIIeHuUS:

P— PzOs — H3PO4 — Na3P04 — Ca3(PO4)2.

0) 3aKOHUNTH YpaBHEHHsI peakiuii, ToKa3bIBarOIMUX aMm(poTepHOCcTh okcua cBuHIA (II): ocHOBHEIE
csoiictBa PbO + HNO; — .. .;

CITaBJICHUE

y e
KucinoTHble ceoiicta PbO + KOH e

4. a) Hammcath ypaBHEHHsI peakiHii, IPU MOMOIIHA KOTOPBIX MOXKHO OCYIIECTBHTH CIIETYIOIINE
TIPEeBpAIICHUS:

N> — NH3 — (NH4),SO4 — NH4Cl — NH3; — NHsNO:s.

0) Kakue u3 npuBeneHHbIx okcuimoB pearupyroT ¢ NaOH: MgO; Cl,O; Na,O; CrOs;; CaO; CO,?
CocTaBUTh ypaBHEHHUS COOTBETCTBYIOLINX PEAKLHH.

5. a) CoctaBuTh ypaBHEHHUS peakiuii, IpHU MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH CIETYIOIINE
TIpeBpAaIIEeHHUS:

Si — Si0; — K»Si03 — H,Si03 — Si0O..

0) Kakue n3 yxa3zaHHBIX HIKE BELECTB MOTYT B3aumozencTBoBaTh ¢ pactBopoM KOH: HI; CuCly;
SO,; Ba(OH),; SnO? Hanucats ypaBHEHHsI COOTBETCTBYIOIIHNX PEAKITUH.

6. a) CoctaBUTh ypaBHEHHUS peakiuii, IpHU MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH CIEIYIOIINE
MIpEeBpAaIICHUS:

SO; <+ SO, « S — FeS — H,S — KHS.

6) CocTaBuUTh YpaBHEHHS pEaKIUH MeXAy KHUCIOTaMH W OCHOBAaHUSIMH, MPHUBOIAIMIHNX K
obpazoBanuto coneit: NarS; Fea(S04)3; KsPOs.

7. a) Hammcate ypaBHEHHs peakIlvid, IPU MOMOIIHM KOTOPBHIX MOXKHO OCYIIECTBHUTH CIETYIOIINE
MPEeBpAIICHHS:

Ca— Ca(OH)z — CaCO;3 — CaCl, — Ca;(PO4)2.

0) CocraBUTb ypaBHEHHMS peakUMid MEXAYy KHCIOTaMH M OCHOBaHMSMH, NPUBOISAIINX K
oOpasopanuto coseii: NaNOs; CaHPO4; CuOHCIL.

8. a) Hammcate ypaBHEHHS peakinuid, IpW MOMOIIXA KOTOPBIX MOXKHO OCYIIECTBHUTH CIETYIOIINE
MIpEBpAICHUS:

Cu — CuO — Cu(NOs); — Cu(OH); — CuCl..

0) Mexay KakuMHU U3 TPHUBEICHHBIX Map BemecTB Bo3MoxkHa peaknus: CO; u SO,; LiOH u COy;
P,0s u CaO; NaOH u KOH; Li;O n ZnO; Li;O u Na,O? CocTtaBuTh ypaBHEHHS! COOTBETCTBYIOLIUX
peaKIuid.

9. a) Hammcate ypaBHEHHSI peakmHid, IPHU MOMOIIXA KOTOPBIX MOXKHO OCYIIECTBHUTH CIETYIOIINE
MIpEBpAICHUS:

Cd — CdO — Cd(NOs3); — Cd(OH), — CdSOs.
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0) C xakMMH W3 YKa3aHHBIX HIDKE BEIECTB MOXKET B3aUMOJACHCTBOBaTh cepHas kuciora: HCI,
BaCl,; MgO; CO»; NaOH; ZnO? CocTaBUTh YpaBHEHHUS! COOTBETCTBYIOIINX PEAKITHI.

10. a) CocTaBUTh ypaBHEHMsI peaklUil, IPH MOMOILIN KOTOPHIX MOYKHO OCYIIECTBUTH CJIECAYIOILIUE
MpEBpAaLICHUS:

Zn — ZnCl; — Zn(OH); — ZnO — K,Zn0,.

0) Hammucats ypaBHeHus peaxiuii oopazoBanus coneit: NaxSOs; Fea(SOs)s; Ba(NOs), B pedynbraTe
B3aUMOJICHCTBUS OCHOBAHHUS M KUCJIOTHOTO OKCHJIA.

11. a) CocTaBUTh ypaBHEHHS PEAKIH, IIPH MTOMOIIN KOTOPHIX MOYKHO OCYIIIECTBUTH CIIEAYIOIINE
MIPEeBpAIICHHS:

S — SO, — SO3 — H2S04 — KHSO4 — K»SO4.

0) CocraButh ypaBHeHUs peakuuii oopazoBanus coneii: CaCOs; Aly(SO4)3; NasPOs B pesynbraTe
B3aMMO/IEWCTBUS OCHOBHOTO M KUCIIOTHOTO OKCHJIOB.

12. a) HanwucaTth ypaBHEHHs peaKIMid, MPH MOMOIIU KOTOPBIX MOXKHO OCYIIECTBHUTH CIICAYIOIIUEC
NpEBpALICHUS:

Al — Al (SO4)3 — AI(OH); — ALO; — KAIO,.

0) 3aKOHYNTH ypaBHEHUS peakilnii, MOKa3pIBaoOMuX aM(poTepHOCTh okcraa onosa (II): ocHoBHBIE
cpoiictea SnO + HCl — .. ;

CITaBJICHUEC

KHCIOTHBIE cBofictBa SnO + KOH — 7~ ...

13. a) CoctaBuTh ypaBHEHUS PEaKLHid, IPH MOMOIIN KOTOPBIX MOKHO OCYILECTBUTH CIEIYIOLINE
TIpeBpaIleHuUs:

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

0) Kakue u3 npuBeneHHbIX okcuaoB B3anMoneicTByoT ¢ KOH: NaxO; CO,; GaxO3; MgO; CuO;
Mn,0O-? HamucaTh ypaBHEHHUS COOTBETCTBYIOIIUX PEAKIIHIA.

14. a) CocTaBuUTh ypaBHEHMsI peaKIUil, IPH MOMOIIN KOTOPHIX MOYKHO OCYIIECTBUTH CIIECAYIOILIUE
NPEBPALICHUS:

Fe(N03)3 — FG(OH)3 — F6203 — FeO — F6C12 — FeS.

0) Kakue BelecTBa MOTyT OBITh IMOJIYYCHBI PH B3aUMOCHCTBUN KUCIOTHI C cOJIbI0? KHCIOThI ¢
ocHoBanueM? Counu ¢ comnpro? [IpuBecTu npuMepbl COOTBETCTBYIOIIMX PEAKIUIL.

15. a) Hanucarp ypaBHeHUs! peakuui, IpH HOMOIIHM KOTOPBIX MOKHO OCYILECTBUTH CJIEHYIOLIHE
MIpeBpaIIeHuUS:

Mg — MgSO4 - Mg(OH)z — MgOHNO3 - Mg(N03)2.

0) CocTaBUThH ypaBHEHUsI peakLHid, IPU MOMOIIN KOTOPBIX, HCXO/S U3 YETHIPEX MPOCTHIX BEILECTB
- KaJus, Cepbl, BOJOPO/a U KHCIOPOAa, MOKHO MoyuuTh ruapokeua kanuss KOH; cynedun kamus KsS;
ceposogopoa H»S.

16. a) CocTtaBuTh ypaBHEHHUS! pPEaKLHid, IPH MOMOIIN KOTOPBIX MOKHO OCYIECTBUTH CIEYIOLINE
NPEBPALICHUS:

ZnSO04 «— ZnO « ZnS — ZnCl, — Zn(OH), — NaxZnOs.

6) Hammcare ypaBHEHHs HE MEHEe YeThIpeX peakluil, MPH MOMOIIM KOTOPHIX MOXKHO TOJYYHUTh
kapOonaTt kanbiusa CaCOs.

17. a) CocTaBUTh ypaBHEHMS PEaKIUil, IPH MOMOIIN KOTOPHIX MOYKHO OCYIIECTBUTH CIIECAYIOIIUE
TIpeBpaIIeHHUS:

Cu(OH); « CuS0O4 « Cu — CuO — CuCl,.

0) Hamucare ypaBHenusi peakuuii oOpazoBanus KoCrOs4, Mg(NOs),, BaSO4, Ca(ClO); B
pe3ynbTaTe B3aUMOACHCTBUS OCHOBAHHS U KUCIOTHOTO OKCH/IA.

18. a) HanncaTte ypaBHEHMs peakuuid, MpU MOMOIIM KOTOPBIX MOYKHO OCYIIECTBHUTDH CIEAYIOLIUE
MIpEBpAICHUS:

Fe — FeSO4 — FC(OH)z —> FC(OH)3 —> Fe203 - FeCl3.

0) MoryT nu HaxoauThcs coBMecTHO B pactBope: Ba(OH), u FeCls; HCI u H»S; NaOH u HBr;
NaOH u KOH; HCl u Na,CO;? laTh 000CHOBaHHBIN OTBET U MPHUBECTH yPaBHEHUSI COOTBETCTBYIOIIUX
peaxkium.

19. a) HanmcaTts ypaBHEHHS peakIuid, MPH MOMOIIM KOTOPBIX MOKHO OCYIIECTBHUTDH CIIEAYIOLIHNE
MIpEBpAICHUS:

Al i A1203 i A1C13 d AI(OH)3 d NaAlOZ.

0) Kak, ucmone3ys BaO, FeCl;, H,SOs4, H;O, CuO, MOXHO MOJY4YUTh: THUAPOKCHUI Oapus;
ruapokcun xenesa (I11); cynsdar meau (11)? CoctaBuTh ypaBHEHHS COOTBETCTBYIONIUX PEAKIIHU.

20. a) Hanmcate ypaBHEHHs peakUyii, MPHU MOMOIIM KOTOPHIX MOXHO OCYLIECTBUTH CIIEAYIOIIUE
MIPEeBpAIICHHUS:

37



Pb — PbS — PbO — Pb(NO3), — Pb(OH), — K,PbO,.

0) CocTaBuTh ypaBHEHHS YETHIPEX PEaKIHH, B pe3yibTaTe KOTOPBHIX 00pazyercss OpOMHUI HATPHSI
NaBr.

21. Peakuusa mpotekaer mo ypaBHenuto 3H, + CO = CH4 + H,O. HavanbHble KOHLIEHTpaIuu
pearupyronux BemectB 0butH (MoIB/): Cho= 0,8; Cco = 0,6. Kak m3MeHHTCS CKOPOCTh pEeaKilid, eCin
KOHIIEHTPAIIHIO BOJOPO/a YBEIHIUTH 10 1,2 , a KOHIIEHTpaIuio okcusa yriepoaa 1o 0,9 mons/n? (OtBer:
YBEIUYHTCS B 5 pa3).

22. Peakmmsa paznoxenust NoO wmmer mo ypaBHernoo 2N>O = 2N, + O,. KoHcraHTa ckopocTH

peakuyu pasHa 5x 10, HauanpHas KOHIEHTpaLys N0 - 0,32 mMomb/1. OnpenenuTh CKOPOCTh PEAKITHH
B HAYaJIbHBI MOMEHT M B TOT MOMEHT, Koraa pasioxutcs 50 % N»O. (Otser: 5,12x1075; 1,28x1079).

23. Peaknms mexnay BemectBamu A u B Beipaxaetrcs ypasHenneM A + 2B = D. Hauannnble
koHneHTparuu (Monb/i): Ca = 0,3 u Cg = 0,4. Koncranra ckopoctu paBHa (,8. BIUUCINTL HAYAILHYIO
CKOPOCTh PEaKUUH M ONpEeAeTHTh, KaK HM3MEHHJIACh CKOPOCTb PEaKIHMW IO HMCTEUYECHHH HEKOTOPOTO
BPEMEHH, KOTJa KOHIEHTpanus BemectBa A ymenpmiace Ha 0,1 moms. (Otser: 3,84x1072%
YMEHBIINIACE B 6 pa3).

24. Yemy paBeH TeMmImepaTypHbI KOX(QQHUIHMEHT CKOPOCTH PpEaKIHH, €CIH IPH MOHWKCHUH
temnepatypsl Ha 30 °C, BpeMs IpOTeKaHHUS PEaKIH yBeTUIHIoch B 64 paza? (OtBer: 4).

25. BprunucnuTh, MpU KaKOW TeMIEpaType peakuus 3akoHuuTces 3a 45 muH, ecnu npu 20 °C Ha 310
notpedyetcs 3 4. TemneparypHsiii K03hdUIHEHT ckopocTH peakuuu paseH 3. (Oteet: 33 °C).

26. Kak m3menurcsi ckopocts peakuun CO + Cl, = COCl,, ecnu NOBBICUTH JaBlicHHE B 3 pasa u
OTHOBPEMEHHO MOBBICUTH TeMnepaTtypy Ha 30 °C (y = 2)? (OtBet: yBenuautcs B 72 pasa).

27. Peakmuu npotekatot 1o ypaBHEeHUIM: Co + O2pm= COx¢) (1) ;

CO + Oy = 2COxr (2). Kak m3menutcs ckopocth (1) u (2) peakuuii, €ciiu B KaXKI0M CHUCTEME: a)
YMEHBIIUTh JIaBjeHne B 3 pasza; 0) yBenwmuuTh 00bEM cocyla B 3 pasa; B) MOBBICHTH KOHIICHTPAIIHIO
kucnopona B 3 paza? (OtBer: a) ymensiutcs B (1) B 3, Bo (2) B 27 pa3; 6) ymenpmutcs B (1) B 3, Bo (2) B
27 pas; B) yBenuuurcs B (1) u (2) B 3 paza).

28. Peakmus uner mo ypasaenuio H, + I, = 2HI. Koncrtanta ckopoctu paBha 0,16. McxomgHsie
koHneHTparuu Hy u I, coorBerctBenHo passbl 0,04 u 0,05 mMonp/n. BeraucianTe HavalbHYIO CKOPOCTB
PEaKLMU U €€ CKOPOCTh, Korjaa Konuentpauus H, craner pasnoii 0,03 mons/i. (Otset: 3,2x104; 1,9%10-
4)‘

29. OkucneHne cepsl ¥ €e TMOKCHIA TPOTEKAET 110 yPAaBHEHUSIM:

Sy + 02wy = SO2¢y (1) 5 SOxry + O2¢y = 2S03(y (2). Kak m3menurcst ckopocts (1) u (2) peakuuii, ecnu B
Ka)XJIOW CUCTEeME: a) YBEIIMUUThH JIaBlIeHue B 4 pa3a; 0) yMEHBIIUTh 00bEM cocy/a B 4 pa3a; B) MOBBICUTh
KOHIICHTpAaIIO Kuciopona B 4 paza? (Oteet: a) yBenmuuutcs B (1) B 4, Bo (2) — B 64 paza; 0) yBenmu4utcs
B (1) B4, Bo (2) — B 64 pa3a; B) yBenmmuures B (1) u (2) B 4 paza.

30. Koncranra ckopoctu peakiuu 2A + B = D pasna 0,8. HauanbHble KoHIIeHTpaIu (MoJib/i): Ca
=2,5u Cg = 1,5. B pesynbrare peakiuu KoHIeHTpaius BemectBa Cp okazanach paBHOU 0,6 MOJB/I.
Borancnuts, yemy ctana paBHa Ca u ckopocts peakuuu. (OtBet: 0,7 mons/m; 0,235).

31. Peakius nporekaer no ypasaenuto HCl + O, = 2H,0 + 2Cl,.

Yepe3 HEKOTOpoe BpeMs TOCIE Haydalla PeakH KOHIIEHTPAIMK YYacTBYIOIIMX B HEW BEIECTB

C
craiad (MOJIb/1): HCl = ,85; 0, - 0,44; Cl = 0,30. Berunicnuth HauanbHble KoHIeHTparmu HCl

C
0.. (Otger: Chcr 1,45;  ©92=10,59 moun/n).
32. HauansHble KoHIIEHTparuH BemecTB B peakuuu CO + H,O < CO; + H, 6bim paBHBI (MOIB/1):

CH O C'CO CH
Cco = 0,5; Y= 0,6; 2= 04; 2= (,2. BelyucnuTh KOHIICHTPAIIUH BCEX YYACTBYIOIIHX B

peaxIuu BEIIeCTB Mociie Toro, kKak mnpopearupoBaio 60 % H»O. (OtBer: Cco = 0,14; H0 - 0,24;
Ceo, _ 0,76; Cu, _ 0,56 MOJIB/1).
33. Kak usmenutcs ckopocth peakiuu 2CO + O = CO», eciu: a) 00beM PeakIOHHOIO COCyAa
yBenUIHTh 3 paza; 0) yeenmmuuth KoHIeHTparno CO B 3 pasa; B) MOBRICHTE TeMitepaTypy Ha 40 °C (y =
2)? (OtBert: a) ymeHbIUTCS B 27 pa3; 0) yBenuuuTcs B 9 pa3; B) yBeanuuTcs B 16 pas).

34. Ilpu 10 °C peaxnus 3akanunBaetcs 3a 20 MuH. CKOJIBKO BpeMEHH OyJET JUINThCSA PeakLus IpU
noBbIeHny TeMmepatypsl 10 40 °C, eciiu TemneparypHbiit kodddurmenT paser 3?7 (OtBet: 44,4 ¢).

35. Bo ckomipKo pa3 ciueayeT yBeanauTh a) koHreHTparmto CO B cucteme 2CO = CO; + C, 9T00bI
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CKOPOCTBH peakITiy Bo3pociia B 4 paza? 6) KoHIEHTpaIio Bogopoaa B cucreMe N, + 3H, = 2NH3, 9T00BI
CcKopocTh peakruu Bo3pocia B 100 pas? B) maBnenue B cucteme 2NO + O, = 2NO,, 9T00BI CKOPOCTH
oOpaszoBanus NO; Bo3pocia B 103 pa3? (Orser: 2 paza; 4,64 pa3a; 10 pa3).

36. Cxopocts peakuuu A + 2B=AB; npu C;=0,15 u Cs=0,4 mMomn/n pasHa 2,4-107°. Onpenenuts
KOHCTAHTY CKOPOCTH M CKOPOCTh peakiiuy, korna KoumnerTpanus B cranet 0,2 mons/n. (OtBet: 0,1; 2%10°
4

).

37. Kak u3meHutTcs CKOpocTh peakmuu 2A + B = A,B, ecnu KOHIEHTpanuio BemiecTBa A
YBEIUYUTHh B 3 pa3a, KOHIICHTPAIMIO BEllecTBa B yMeHbIINTH B 2 pasa, a TemIeparypy MOBBICUTH Ha
40°C (y =2)? (OtBert: yBenmmuutcs B 72 paza).

38. Peakmus unet mo ypasaenuto 2H,S + 30, = 2SO, + 2H,0. Uepes HEekoTOpOE BpeMs MOCTE

Havaja peakiiy KOHIIEHTPAIIMH YYaCTBYIOMINX B HEW BEHIECTB CTaIH (MOIB/N): HS =0, 009; ©:=
0,02; S0, = 0,003. Bprumciauth: a) KOHIEHTPAIUIO BOJSHOTO Mapa B 3TOT MOMEHT; 0) UCXOJHBIC

CH (6] H,S (6]
KOHIICHTpAIlM: CepoBoaopoaa M kuciopoma. (OTser: 2¥ = 0,003; 2= (,012; 2= 0,0245
MOJIB/JI).

39. JlBe peakuuu npoTekaroT npu 25 °C ¢ OOUHAKOBOM CKOpOCThIO. TemmepaTypHbIi
KOA(pGUIMEHT CKOPOCTH TEPBON peaklnu paBeH 2, BTopoil - 3. HaliTH oTHOIIEHHE 3TUX CKOpOCTEN MpH
75 °C. (OtBert: V2/V1 =17,59).

40. Peaxuus uzaer mo ypaBHenuio N> + 3H, = 2NHsz. Uepe3 HekoTopoe BpeMs MOCIE Hadaia
Cn, 0,8; Cri, 5, O 0,1.

b

peaxuy KOHIICHTPAIIMA Pearupyronux BemecTB ObUIA (MOIIB/M):

BbI4ucInTh KOHIICHTPAIMK BEIIECTB B MOMEHT, KOoTJa KoHIeHTpanus N, crana 0,5 mons/i1. (OTBer: H,

=0,6; CNH3 = 0,7 MONB/I).

41. Ilpu okucnennn NH; Ha maTHHOBOM KaTanu3aTope ObLIO MOJY4eHO B TedeHue cyTok 1440 kr
HNO;. [ns okucnenus Obuto wucnonb3oBano 0,064 kr karammzaropa. PaccuumTtaTh aKTHBHOCTB
karanusaropa. (Otset: 937,5 kr/(m>-4ac)).

42. 3aBHCHUT JM 3HAYEHHE DHEPIMM AaKTMBALMM PEAKIMH B Cllydyae I'eTepOreHHOTO Karaius3a OT
TUIOIA/IM TIOBEPXHOCTHU KaTalIu3aTopa U OT €ro CTPYKTYpPHI?

43. Bo CKOJBKO pa3 yBENIWYHUTCA CKOPOCTh PEAKIMH, MpoTekaromed npu 298 K, ecau sHepruro
aKTHBAIlMU €€ YMECHBIIUTH Ha 4 k/[k/Monb? (OTBET: B 5 pa3).

44. Yemy paBHa dHEprus akTUBALMU peaKLWH, €CIM IIPH MOBBIMIEHNH Temreparypsl oT 290 K no
300 K ckopocts ee ysennuutes B 2 paza? (Otset: 49,9 k/[x/Monb).

45. KakoBo 3HaueHWe JHEPTHM AKTHUBAIMHM PEaKIMH, CKOpocTh kKoTopod mpu 300 K B 10 pa3
oonbme, yem npu 280 K? (OtBer: 80,3 x/[x/MoIB).

46. 3a 12 4 GbuT0 cuHTe3MpoBaHo 45 000 kv NH3. O6beM HCIONB30BaHHOIO Katanuzartopa 1,2 m°.
OnpenenuTs NPOU3BOAUTENLHOCTS KaTanu3aTopa. (Otser: 3125 kr/(m>-uac)).

47. Haittu 00beM Katanusatopa uis cuate3a NH;, eciim IpousBoAMTENBHOCTS yeTanoBku 5000 m?
aMMuaka B uac. [[poM3BOAUTENBHOCTD UCTIOIb3yeMoro Karanusaropa 2000 kr/(m3-gac). (Otsert: 1,9 M?).

48. M3MeHHUTCS JIM 3HAYCHHWE KOHCTAHTBI CKOPOCTH PEAKLUH IMPHU 3aMEHE OJHOr0 KaTaln3aTopa
apyrum?

49. KakoB MeXaHHW3M y4YacTHS B XHMHYECKOM TIPOLIECCE BEIIECTB, 3aMENJIIOIINX CKOPOCTh
XHUMUYECKOH peaklny 1 Ha3bIBaEMbIX OTPULATEIbHBIMHI KaTANN3aTOPAMU U HHTHOUTOpaMu?

50. OnuH kataau3aTop CHIXKaeT 3Hepruto aktuBaiuu npu 300 K wa 20 xJx/Moib, a npyroi Ha 40
kJx/mMonb. Kakoit katamuzatop 3ddextuBHee? Bo CcKoIbKO pa3 BO3pacTET CKOPOCTh PEaKIMHM IMPH
WCIIOJIb30BaHUK TOrO WK MHOTro Karamusaropa? (Otser: BTopoii; 3,1-10%; 9,4-109).

51. JKupsl u yrneBonpl OKUCISAIOTCA B JKHMBBIX OpraHuU3Max IpH Temneparype okoso 37 °C, a BHE
KUBBIX OpraHu3MoB okucieHue mpoucxoaut mpu 450 - 500 °C. OOBSICHUTH TPUIHUHEI 3TOTO SBICHU.

52. IlpuBecT mpHUMeEpbl KAaTAIMTUYECKHX peaKIuil. MOYXHO 1M, C MOMOIIBIO KaTaau3aTOpOB,
CMECTUTh XMMHUUecKoe paBHOBecue? KakoBa posib KaTaau3aropa B 00paTUMBIX PeaKIHsX?

53. DHeprus aKTUBAIMK HEKOTOPOM Peakiuy B OTCYTCTBUE KaTanuzaropa paBHa 32,3 kJIx/MoJib, a
B NPUCYTCTBHM KaTanm3aropa oHa paBHa 20,9 xJ[x/monb. Bo ckoibko pa3 BO3pacTeT CKOPOCTh 3TOH
peaKkuuu B MpUCYTCTBUM KaTanuzaropa npu 25 °C? (Otser: B 100 pa3).

54. CreHKH peakIIMOHHOTO COCY/Ia YaCTO OKa3bIBAIOT OOJBIIOE BIMSIHUE HA CKOPOCTh XUMHUYECKHX
MIPOIIECCOB, YCKOPSIS Wi 3aMeisist uX. [IprBecTr BO3MOXHBIE IPUYHHBI 3TOTO SBJICHHMS.
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55. K kakuMm TIOCJIEICTBUSIM MOKET IPUBECTH CMEIIEHUE PABHOBECHUS IO/ JIEUCTBUEM
Karanuzaropa?

56. [louemy BoJia B TTIMHSIHOM COCYZE HE pacTBOPSAET KPEMHMIA, a B CTEKISIHHOM pacTBopsaeT? Kak
MPOBEPUTH MPEATIOKEHHOE 00bsICHEHHE?

57. KakoBo BIMsSHHE TPHUPOABI pacTBOPUTENSA (TMOIAPHOCTH) Ha CKOPOCTh peakmuu? MOXKHO JTH
CUHTaTh, YTO PACTBOPUTENh B 3aBHUCHUMOCTH OT MPHPOABI O0NAaaeT KaTaJTUTHYECKUM WA
MHTUOUPYIOIINM JeficTBUEM?

58. OOpr4HO, YeM TOJSIPHEE PACTBOPHUTENb, TEM CHIbHEE OCHAOJSIOTCS CBS3M B PEArHPYIOIINX
MOJIEKYJIaX W T€M BBINIE CTAHOBUTCS MX PEAKIMOHHAs CIIOCOOHOCTh. B KakoMm pacTBOpHTENe peaxiuu
npoxosT ObicTpee? MIMeloTes T UCKITIOUSHHS U3 3TOrO paBuiia?

59. [epeuncnuTh IPUYMHBI YCKOPEHUS PEAKIUN TeTePOreHHBIM KaTalnn3aTopOM.

60. CrnocoOcTByeT I TOBBIIMIEHHE TEMIIEPATYphl MEPBOMY JTally TETEPOTEHHOTO KaTalu3a -
a7IcOpOLIMU MOJIEKYJI pearupyoIX BellecTB Ha OBEPXHOCTH TBEPAOro KaTanuzaTopa?

61. Ilpu nHarpeBaHMM JUOKCHJA a30Ta B 3aKpbITOM COCYAE /[0 HEKOTOpOH TemmepaTypbl
paBHoBecue peakuuu 2NO; = 2NO + O, yCTaHOBMIIOCH HPM CIEAYIOIMX KOHLEHTPALUAX (MOJIb/J):
[NO2] = 0,4; [NO] = 1; [O2] = 0,5. Borauciaute KOHCTAHTY pPaBHOBECHS IJISi 3TOW TeMIepaTypel U
WCXOHYIO KOHIICHTpaIuIo Auokcuaa azora. (Oteet: 3,125; 1,4 Monb/n).

62. Peakuus npotekaet 1o ypasHenuto AB = A + B. IIpu HekoTopoii Temnepatype u3 1 Moib AB,
HaXOJIAIIETOCs B 3aKPBITOM cocylie eMKocThio 20 i1, pa3naraercsa 0,6 mons AB. OnpeneanTs KOHCTaHTY
paBHOBecus. (Oteet: 0,045).

63. Koncranrta pasHoBecus peakiuu N>Os = 2NO, pasna 0,16 npu 375 K. PapHoBecHas
koHneHtpaius NO, pasHa 0,09 Mosb/n. Berauciuth paBHOBeCHYI0 KoHIEeHTpaluio N>O4. (OtBet: 0,051
MOJIB/JI).

64. PaccuuTaTh paBHOBECHYIO KOHLEHTpaumuio O3 M KOHCTaHTYy paBHOBecHs B peakimu 30 —
203, ecmu HavyanmbHas Macca O, paBHa 24 T, a paBHOBecHas KoHmeHTpanus O paBHa 0,6 MOJIB/I.
(Oteert: 0,1 moms/it; 0,046).

65. Ucnonb3ys crnpaBouHble naHHble Tabd. b. 1, paccuntare AH®X.p. peakiuu, mpoTeKaromei mo
ypasaenuo 2NOoyyy = 2NOg) + Oxr) M ONpeNenuTh, B KaKyld CTOPOHY CMECTHUTCS PaBHOBECHE IIPH
OXJIQKJICHUH CUCTEMBI.

66. PaccunTtaTh paBHOBECHBIC KOHIICHTPALMK I'a3000pa3HbIX BEIIECTB B IeTEPOTCHHOW CUCTEME
FeOu + COqy = Few + COx, ecrtu HavanbHas koHuentpanus CO cocTapisga 2 MOJIb/J, KOHCTaHTa
paBHoBecus KC = 0,6. (Otset: 1,25; 0,75 Monb/11.).

67. IIpu coctosHun paBHOBecus B cucteme Ni + 3H, = 2NH; KOHLEHTpaLUu BEIIECTB ObLIU
(monw/m): [N2] = 0,3; [Hz2] = 0,9; [NH3] = 0,4. PaccunraTh, Kak U3MEHATCSI CKOPOCTH MPSIMON U OOPaTHOM
peaKIny, ecli KOHIEHTPALMK BCEX y4YacTBYIOIIUX B PEAKIMH BEIIECTB yBEIHUYUTH B 4 pa3a. B xakom
HampaBlIeHUH cMecTUTCs paBHOBecue? (OTBeT: 256; 16).

68. Bo1unciuTh KOHCTAHTY PAaBHOBECHS AJI1 TOMOTE€HHOU CUCTEMBI
COg) + HaOy & COxry+ Har), €CITM paBHOBECHBIE KOHIIEHTPAIMHU PEArupyroImX BemecTs (Mon/i): [CO]
= 0,004; [H.0] = 0,064; [CO2] = 0,016, [H2] = 0,016. Uemy paBHBI UCXOIHBIC KOHIICHTPAITUU BOABI U
CO? (Otser: 1; 0,08 momnb/i; 0,02 MoB/1).

69. B HauanbHbli MOMeHT npoTekanus peakiuuu NiOg + Har = Nig + H2O) KoHIEHTpamu

C
ObUTM  paBHBI (MOIB/M): B = 0,5; H,0 = 1,7, Paccunrars PaBHOBECHBIE KOHIICHTpAIHH
ra3oo0pasHbix Beriects, eciau KC = 5,66. (OtseT: 0,33; 1,87 monb/n).
70. B peakTope npu HEKOTOPOU TeMIepaType MPOTEKaeT peakLusl

CO; + H, & CO + H,O. Onpenenuth KOHCTAHTY PABHOBECHS, €CIIM B HAUaJIbHBI MOMEHT Hy =215

Monb/1, 02 =125 Momb/1, a K MOMEHTY paBHOBecHs popearnpoBaio 60 % HayaJIbHOTO KOJINYECTBA
COz. (Otser: 0,8).

71. OnpesienuTh, B KaKyl0 CTOPOHY NpOU30iiieT cMenienue pasHoBecus peakiun COxq) + 4Hor =
CHuqy + 2H2O(, AH®X.p. = -165 x/[k mpu clAemyronmx BO3JACHCTBUSAX: a) YBEIMYCHUH IABICHUS; O)
noBbiieHnd KoHUueHTpauun COz; B) HOHIKEHUN TEMIIEPaTyphbI.

72. B roMoreHHoii cucteMe ycTaHOBUIOCh paBHoBecue 2HoS + 30, & 250, + 2H,0. Koncranra
pasHoBecuss KC = 3-10°. McxoaHele BeIeCTBA WJIM HPOAYKTHI peakuuu OyayT npeobiiagaTh B
pPaBHOBECHOM cMmecH BemecTB? BBIYUCINTH PABHOBECHYIO KOHIIEHTPAILMIO TUOKCHIAA CEpPBI, €CIH
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pPaBHOBECHBIE KOHIICHTPAITMH BEIIECTB, YIACTBYIOMIHUX B Peakiiuu, paBHEI (Moib/n): [Ha2S] = 0,02; [O2] =
0,30; [H20] = 0,40. (OTtBert: 4,5 Momb/m).

73. Paccunrats KC peakiuu PClsy) = PClsg) + Clyry npu 500 K, eciim K MOMEHTY paBHOBECHUS
pasnoxwuiock 54 % PCls, a ucxonnas konrenrparus PCls Obi1a paBHa 1 monb/i. (Oteet: 0,634).

74. Tlocne cmemmBanus razoB A u B B cucreme Ay + Br & Cgy +D() ycranaBnupaeTcs
paBHOBecne Tpu cienyromux koHueHTtpanusx: [B] = 0,5 mome/m; [C] = 0,2 moms/n. Koncranrta
paBHOBecus peakiuu paBHa 4x1072, Haiitu ucxomnble KoHIEHTpanun Bemectsa A u B. (Otser: 2,2; 0,7
MOJIB/TI).

75. Cucrema Capapury + COxry = 2COqy, DHx.p. = 172,5 kJIK Haxomurcs B COCTOSHUM
paBHOBecrs. Kak TMOBIMSET Ha PaBHOBECHE CHCTEMBI: a) IMOBBIIICHHE TeMIIEpaTypbl; O) MMOHIKEHUE
JIABJICHUS; B) TIOHIKEeHNE KoHIeHTpanuu CO,?

76. [Ipu HEKOTOPOU TeMIepaType paBHOBECHBIC KOHIICHTPAIIUY B CUCTEME

SO, + 0, & 2S0; cocrasns (Moaw/n): [SO,] = 0,04; [02] = 0,06; [SOs] = 0,02. Onpenenuts
KOHCTAaHTy paBHOBecHs U ucxoaHble KoHIeHTpanuu SO, u O,. (OtBert: 4,17; 0,06 momns/m; 0,07 Momb/m).

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

Kakue m3meHeHus a) TemmepaTypsl; 0) MaBICHHS; B) KOHIEHTPAIMA y4YacCTBYIONIUX B PEaKIUU
BEIIECTB CIIOCOOCTBYIOT YBEIMUYCHHIO BHIXOA MTPOAYKTa PEaKIIUn?

78. Koncranra paBHoBecus peakiuu FeOy) + COqy = Feg) + COxr) IIpU HEKOTOPOI Temmeparype
paBHa 0,5. Haiitu paBHoBecHble koHUeHTpauun CO u CO», ecnu HayalbHbIE KOHLEHTPAUUU 3TUX

C C
BEIIECTB COCTABIISLIN (MOJIB/T): €O =0,08; Co, - 0,02. (OtBer: 0,67; 0,33 mMonb/).
79. Cucrema Nag) + 3Haw) = 2NHspy; DHOX.p. = - 92,4 k]I
HAXOJUTCS B COCTOSIHUM paBHOBecHs. ONpeiesinTh, B KAKOM HAITPABICHUU CMECTHTCS] PABHOBECHE:
a) C pOCTOM TEMITEPaTyphl; 0) MPU MOBBIIICHUH TABJICHUS; B) MPYU MOHWKEHUH KOHIIeHTparmyd NHs.

80. Haiitu xoncranty paBHoBecus peakuuu 204 = 2NO,, ecny HauanbHas koHLeHTpauus N>Oq
cocraBisuia 0,08 Monb/J, a K MOMEHTY HACTYIUICHHs paBHOBecus paziokuiock 50 % N>Os. (Otser:
0,16).

81. CocTaBUTh MOJEKYISIPHBIE U MOHHO-MOJEKYJISAPHBIE YPaBHEHHS PEaKLUid B3aUMOJCUCTBUS B
pactBopax Mexay: a) KoS u CuSOs; 6) AgNO; u NH4Cl; B) Na,SiO3 u H>SOs; 1) CaCO3 u HNO:s.

82. CocraBuTh 1O JBa MOJEKYJSPHBIX YPaBHEHUS pEaKIHUH, KOTOPbIE BBIPAKAIOTCS HOHHO-
MOJIEKYJISIPHBIMH YPaBHEHUSIMHU:

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

83. MOXHO 11 MPUTOTOBUTE PACTBOP, COJEPIKAIITUIN OTHOBPEMEHHO CJIEAYIONINE TTaphl BEIIECTB: a)
KOH u Ba(NO3)2; 6) NiSO4 u (NH4),S; B) Pb(NO3), u KCI; r) CuCl, u NaxS? [IpencraButh BO3MOKHBIS
PeaKkuyy B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIPHOM BHUJIC.

84. CmemmBarot nomapHo pacteopsl: a) KOH u Mg (NOs),; 6) Li,CO; u HCI; B) Fe(NOs); u KOH;
r) NH4Cl u NaOH. B kakux ciayyasx peakiuy MpakTU4YeCKH MmoiayT a0 koHma? IlpencraBuTh uMX B
MOJIEKYJISIPHOM M HOHHO-MOJIEKYJIIPHOM BUJIE.

85. CoctaBuTh MOJEKYJISIPHBIE ¥ MOHHO-MOJICKYJISIDHbIC YpPaBHEHHS PEaKIidi B3aMMOJCHCTBHS B
pactBopax Mexay: a) BaCO; u HNOs; 6) Fex(SO4); u KOH; B) HCI u K,S; ) CH;COOK u HCL.

86. CocTaBuTh MONEKYJISIPHBIE 1 MOHHO-MOJIEKYJIIPHBIE YpPaBHEHHS PEaKLUi B3aMMOJACHCTBHS B
pactBopax mexay: a) Mg(OH), u CH;COOH; 6) NH4sNO3; u KOH; B) Ca(NOs), u KoCrOs; 1) AlICl; 1
Ba(OH)s.

87. CmemmuBaroT nonapHo pactBopsl: a) KoSOs u HCI; 6) Na,SO4 u KCl; 8) CH;COONa u HNO;3;
r) Al2(SO4)3 u u30bTok KOH. B Kakux U3 NpUBENEHHBIX CIIy4acB PEaKUHW MPAKTUYECKU MOHIYT 110
koH1a? COCTaBHUTH JUIS THX YPAaBHEHUH MOJIEKYJISPHBIE 1 HOHHO-MOJIEKYJISIPHBIE PEaKIIHi.

88. Kakue u3 BelecTB OyayT B3aUMOJICHCTBOBATh ¢ ruapokcuaoM kanus: a) Ba(OH),; 6) Sn(OH);
B) NiSOys; 1) H3PO4? Bripa3uts 3Tu peakiuu MOJEKYJISIPHBIMUA 1 HOHHO-MOJIEKYJIAPHBIMH YPaBHEHHUSIMH.

89. CocraButh 110 J1Ba MOJIEKYJIIPHBIX YPABHEHUsI, KOTOPbIE BBIPA)KAIOTCSI HOHHO-MOJIEKYJIIPHBIMU
ypasaenusmu: a) OH™ + HS™ = H,O + S?7; 6) COs* + 2H' = H,O + CO,; B) OH™ + NH4" = NH4OH.

90. CocTaBuUTh MOJEKYJISIPHBIE 1 MOHHO-MOJIEKYJISIPHbIE YpPaBHEHHS PEaKUUid B3aMMOJICHCTBHS B
pactBopax Mexay: a) Na;SOs u HoSO4; 6) CH3COOH u KOH; B) Na;HPO4 n NaOH; r) Be(OH), u KOH.

91. CmemmuBaror momnapHo pactBopsl: a) Cu(NO3): u Na,SOs; 0) BaCl, u K»SOs; 8) NaHCO; u
NaOH; r) Cd(OH), n HCI. B xakux 13 NpuBEICHHBIX CIy4YaeB PeaklHuy MPaKTUIECKH NOUAYT 10 KoHIa?
CocTaBuTh IS 3TUX PEAKLHH MOJICKYJIAPHBIE 1 HOHHO-MOJICKYJISIPHbIE YPaBHEHHUSL.

92. CocTaBUTh MOJICKYJISIDHBIE ¥ MOHHO-MOJICKYJISIPHbIC YPaBHEHHS PEaKMid B3aUMOJICHCTBHS B
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pactBopax mexny: a) KoS n HCI; 6) KHCO3 u HoSO4; B) MgSO4 u BaCly; 1) Ba(OH), m H2SO4.

93. HanucaTh MONEKYyJISIpHBIE M MOHHO-MOJIEKYJISIPHBIE YPAaBHEHMS PEAKLUi, COOTBETCTBYIOIUE
CJIETyIOIIMM IpeBpalleHUsIM:

a) COs> — CaCOs; — Ca** — CaSOs ; 6) S* — FeS — Fe**

94. Hammcate MOJNEKYJSIpHBIE U MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS! PEakUid B3aUMOICHUCTBHS B
pactBopax Mexay: a) Hg(NOs), u Na,S; 6) Li.SO; u HCL; B) Ca(HCO3), u Ca(OH)s.

95. CocTtaBuUTh MO [JBa MOJIEKYJSIPHBIX YpaBHEHUs, KOTOPHIE COOTBETCTBYIOT CIIEIYIOIIUM
COKpAIIEHHBIM HOHHO-MOJIEKYJIApHbIM ypasHenusam: a) CH;COO™ + H = CH;COOH; 6) Ba?" + CrO4* =
BaCrOy;

B) Ag" +1 = Agl.

96. CocTaBUTb MOJICKYJSIPHBIE U HOHHO-MOJICKYJISIpHBIE ypaBHEHHUS! Peakluii, MPOTEKAIOIUX B
pacTBOpax MeXAy: a) IOUOKCHIOM YIJepoAa M THIAPOKCHIOM Oapws; ©) CHIMKAaTOM HATpus U
XJIOPOBOJIOPOJTHON KHCIOTOH; B) cynbhuaom xene3a (II) u cepHOM KHCIOTOH; T) MOOUAOM Kalus U
HUTPATOM CBHUHIIA.

97. 3aKOHYUTh MOJIEKYJSIPHBIE U COCTaBUTh HOHHO-MOJICKYJISIPHBIE YPAaBHEHHUS CIIEILYFOLINX
peaKIumn:

a) Fex(SO4); + KsPOs = ...; 6) Ba(NO3), + NaxCO; = ...; B) Cu(NO3), + KoS = ...

98. 3aKOHYUTH MOJIEKYJSIPHBIE U COCTaBUTh HOHHO-MOJICKYJISIPHBIC YpPAaBHEHHUS CIIEIYFOLINX
peaKLuii:

a) Pb(NOs); + H.SO4 = ...; 6) CaClr + AgNO; = ...;

B) SnCl; + NaOH =...; ) KOH + HNOs; = ...

99. lcxons W3 COKpamleHHOH HOHHO-MOJICKYJSIpHOW (DOpMBI YpaBHEHHWS, COCTaBUTh II0 JIBa
MOJIEKYJIApHBIX ypaBHeHus: a) CaCO; + 2H' = Ca?* + H,0 + CO,; 6) Ba?" + SO4*” = BaSO4; B) Cu(OH),
+2H" = Cu*" + 2H,0.

100. Hanucarb MOJEKYJISPHBIE U MOHHO-MOJCYJISIPHBIE YPABHEHUS PEAKUUN B3aUMOJCUCTBUS B
pactBopax Mexay: a) Hg(NOs), u Nal; 6) MgCO3 u HCI; B) CuSOs4 u H»S.

101. Kakue u3 mepeduclICHHBIX HUXe cojeil moaeepraroTcs ruaponusy: NaCN, KNO;, CuCl,,
ZnS04? CocTaBUTH HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIpHBIE ypaBHEHUs peakiuii, ykazats pH cpezpl.

102. K pactBopy Cr2(SO4)3; nodasunu pactBop KoS. OObsAcHUTH MpuunHy 00pa3oBaHUs Ocagka U
BbIieTeHHs ra3a. COCTaBUTh MOJIEKIIIPHOE ¥ HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS peaklny.

103. Kakue u3 comeii: Na,SOs4, K:SO;, NH4CN, LiCl, Fex(SOs); moasepraroTcss THapoiusy?
CocTaBuTh HOHHO-MOJICKYJISIPHBIE U MOJIEKYJIIPHBIE YPaBHEHMS THIpONIn3a 3TUX cosiell. Kakoe 3HaueHue
pH (> 7 <) uMeroT pacTBOPHI ITHX COJEH?

104. CoctaBUTh MOJEKYJSIPHbIE U HMOHHO-MOJIEKYJISIDHBIE YpaBHEHHS COBMECTHOTO THAPOJIHU3a,
MPOHUCXOSIIEro Npu ciuBanuu pactBopos: a) Fe(NO3); u NaxCOs; 6) CuClz u K2COs.

105. IlomoOpars mo mABa ypaBHEHHS B MOJIEKYJSIPHOM BHAE K KaKIOMY M3 TpPEX MOHHO-
MOJIEKYNISIPHBIX ypaBHeHuii: a) AI*+H,O = AIOH>*+H"; 6) S> + H,O = HS™ + OH™; B) CH;COO™ +
H,0 = CH;COOH +OH".

106. IlomoOpaTh mO ABa ypaBHEHHMsS B MOJIEKYJSIPHOM BHAE K KaXXIOMy H3 TpPeX HOHHO-
MOJIEKYISApHBIX ypaBHeHuii: a) Fe’* + 2H,O = Fe(OH)," + 2H'; 6) CO;*” + H,O &= HCOs™ + OH; B)
NH4" + H,O & NH,OH + H".

107. CocTaBUTh HMOHHO-MOJEKYJSPHBIE W MOJEKYJSPHBIE YpPaBHEHMs peakUUd sl COJEH,
MOJIBEPTaIOIIUXCS THAPOIIN3Y, YKa3aTh peakiuto cpensl: KoSOs, Cr(NOs)s, NaNO,, NiSOs.

108. B kakoii mBer OymeT okpamieH JlakmMyc B BOAHBIX pacTBopax: KoS, (NH4)>SO4, NaxCOs,
Li2SO4? OtBer 000CHOBaTb HOHHO-MOJICKYJISIPHBIMA M MOJEKYJSIDHBIMH yYPaBHEHUSIMH —PEaKIUA
THUAPOJIN3a COJEH.

109. CocTaBuUTh HOHHO-MOJCKYJISIPHBIE W MOJIEKYJISAPHBIC YpPaBHEGHUS pEaKIMH IS COJICH,
MOJIBEPTAOIINXCS THAPOIIN3Y, YKa3aTh peakmuto cpensl: KI, Cu(NO3),, K>Si0s3, ZnSOs.

110. Kakue u3 mpHUBEICHHBIX COJEH MOABEPIalOTCA THUAPOIU3Y MO KaTHOHY, MO aHHMOHY, IO
katuoHy U anuoHy: BaS, Mn(NOs),, AlCl3;, Cr2S3? Ykazars pH cpenpl /Uit BOXHBIX pacTBOPOB COJICH.
CocTaBUTHh HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUS THAPOIIN3A.

111. Kakume u3 coneit Nal, CrCls, NH4sNO;, NH4sNO, noxsepratorcs rugponusy? CocTaBuUTbH
MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YpaBHEHUS THAPOIIN3a 3THX COJIEH, YKa3aTh PEaKIMIO CPEIbI.

112. K pactBopy Alx(SOs); nobasumu cnemyromue BemecTBa: a) HoSO4; 6) KOH; B) NaxSOs; 1)
ZnSO4. B kakux cimywasx rugponu3 cynbdarta amomunus ycunutcs? [louemy? CocTaBUTH HMOHHO-
MOJIEKYJISIPHBIE YPAaBHEHHUS TUAPOIIN3a COOTBETCTBYIOIINX COJIEH.

113. Kakwue u3 BemectB: Na,COs, LixSO;, CuCl,, MgSOs, BaS co3mgaayT u30BITOK THAPOKCHI-
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MOHOB B pacTBope cBoeii comu? [louemy? CocTaBUTh HOHHO-MOJIEKYIISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUS
TUJIPOJIN3a ITUX COJIEH.

114. [Tpu cnuBanuu pactBopoB coneir CrCl; u Na>,CO3 ob6pasyercst ocanok Cr(OH); u Beigensercs
ra3 CO,. OOBSICHUTH IPUYHMHY U HATIKCATh MOJICKYJIIPHOE M MIOHHO-MOJICKYJISIPHBIC YPABHCHUS PEaKIIUU.

115. Hanucarb ypaBHEHHs peakLUi TMIPOIU3a B HOHHO-MOJIEKYJIIPHOM M MOJIEKYJISIPHOM BUJE:
anterara nutus CH3COOLI, xnopuna amomunnst NH4Cl, mmarnga ammonns NH4CN, cynbduna 6apust
BaS.

116. OOwscHuTh, TodemMy BomHbie pacTBOpbl NaNO,, Li;CO;, Na;POs umeroT mienodnyro
peaxiuro. OTBET MOATBEPANTh yPABHEHUSIMHE PEAKINI B MOHHO-MOJIEKYJIIPHOM H MOJIEKYJIIPHOM BHUJE.

117. K pactBopy FeCls nodasunu cinenyronue Bemiectsa: a) HClL; 6) KOH; B) CuCly; 1) Na,COs. B
KaKUX Cllydasx THApoiu3 xjopuaa skenesa ycwiurcs? [louemy? CocTaBHTh MOHHO-MOJICKYJISIPHBIC
YpaBHEHUS THAPOJINA3a COOTBETCTBYIONIUX COJIEH.

118. Ilpu cmemmBanuu pactBopoB Fex(SOs); m KoS oOpasyercs ocagok u BbLAEISIETCS Tas.
HanucaTts MoneKynsipHOE 1 HOHHO-MOJIEKYJISIPHBIC YPaBHEHHUS! COBMECTHOTO THAPOJIN3a COJEH.

119. CocTtaBUTh HMOHHO-MOJIEKYJISAPHBIE W MOJCKYJSIPHBIE YPaBHEHHS THAPOIN3a COJIEH:
NH4CH3COO, Ca(N02)2, K3PO4, MnCh.

120. Towemy mpu no0aBiIeHHWH ToOpsiuedl BOABI K BOXHOMY pacTBopy xjopuaa xenesa (IID)
BbImanaeT ocanok? IloATBepANTH 3TO ypaBHEHUSIMU PEaKIUii B MOHHO-MOJEKYISIPHOM H MOJIEKYIIIPHOM
BUJIE.

121. a). Mcxons u3 creneHu okuciaeHus cepsl B BemectBax S, H,S, NaxSOs, HoSO4, onpenenuts,
KaKoe M3 HHX SIBJIICTCS TOJIBKO OKHCIUTENEM, TOJBKO BOCCTAHOBUTEIIEM M KaKHE€ MOTYT OBITh U
OKHCIIATENIEM, B BOCCTaHOBHUTENEM. OTBET 000CHOBATE.

0). Ha ocHOBaHMU SJIEKTPOHHBIX ypaBHEHUH MoA00paTh KOI((GUIMEHTH B YPaBHEHHU PEaKIIHH,
UAYILIEH 110 CXEME:

Nal + NalOs+ H>SO4 — I+ Na,SO4 + H>O. OnpenenauTs TUIT OKUCIUTENBHO-BOCCTAHOBUTEIBHON
peaxiuu.

122. Peakiuu BIpaXaroTCsl CXeMaMHU:

Zn + HNO; (pas6) — ZH(NO3)2 + N0 + HzO;

SnCl, + K>Cr07 + HaSOs — Sn(SOs); + CrClz + K»SO4 + H>O. CoctaBuTh 3IIEKTPOHHBIC
ypaBHEHUs, MOA00paTh KOA(M(UIMEHTHI, yKa3aTh, KAaKOE BEIIECTBO B KaXJOH PEaKIUM SBISACTCS
OKHCITHTENEM, KAKOE BOCCTAHOBUTEIIEM.

123. a). CocTaBuTb 3JCKTPOHHBIC ypPaBHEHUS M YyKa3aTb, Kakod mpouecc (OKUCICHHE HIIH
BOCCTAHOBJICHHE) TPOUCXOIUT TP CIEAYIONINX TIPEBPAIICHUSIX:

P3 — P, N — N3; ClI'— (ClO5); (SO4)* — S

0). Peakmus BeIpaskaeTcst cxeMoi

KMnOg4 + H,S + H,SO4 — MnSO4 + S + K>SO4 + HoO.

OnpeeuTh OKUCIIUTENh U BOCCTAHOBUTEIb, HA CHOBAHUHU DJICKTPOHHBIX YPAaBHEHHM PacCTaBHUTh
K03 PUITMECHTHI B ypaBHEHUU PEaKIHH.

124. a). MoryT 1 IpOTEeKaTh OKUCIUTEINEHO-BOCCTAHOBUTEIIBHBIE PEAKITUH MEX/Ty BEIIECTBAMHU: a)
Cly u H,S; 6) KBr u KBrO; 8) HI u NH3? OtBeT 060CHOBATH.

0). Ha ocHOBaHWM »3JIEKTPOHHBIX YpaBHEHHH MOAOOpaTh KOAI(GUIMEHTHI, ONPEICIUTh THII
OKHUCIIUTENEHO-BOCCTAHOBUTEILHOM PEAKITNH, WAYIIEH 0 CXeMe

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

125. a). Bo3amoHBIE CTENEHN OKHUCICHHUS JKelie3a B COeNMMHECHUIX +2, +3, +6. OnpenenuTs, Kakoe
U3 BEIIECTB MOXET OBITh TOJBKO BOCCTAHOBUTENIEM, TOJBKO OKHCIHMTEIEM M KaKO€ - M OKHCIUTEIEM U
BoccraHosurelieM: FeSOg, Fe;0s3, KoFeOs. OTBET 000CHOBATE.

0). Ha ocunosanuu s1ekmpoHHbIX YPAGHEHUll nodobpams Kod(p@uyueHmvl 015 Geuecms 6
VpagHeHuu peakyuu, uoyujell no cxeme

CrCls + Brz + NaOH — Na,CrO4 + NaBr + NaCl + HxO.

126. a). CocTaBuUTb D3JEKTPOHHBIC ypaBHEHUS M yKa3aTb, KakoOW mpouecc (OKUCICHHE WIH
BOCCTaHOBJICHHUE) POUCXOJUT MPHU CIAECTYIONNX NPEBPAILCHHSIX:

As™ — As™; (CrOs)* — (CrO,); (MnO4) — (MnOy4)*; Sit* — Si°.

0). Ha ocHOBaHHMM >JIEKTPOHHBIX ypaBHEHHH pacCTaBUTh KOI(POHUIUECHTH B PEAKINH, HAYIICH O
cxeme H,S + H,SO; — S + HoO.

127. Peakiuu BeIpaxaroTcs CXeMaMu:

NaNOs;— NaNO; + Oy;
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MnSO4+ KC10; + KOH — K,;MnQO4 + KCI + K,SO4 + H,0.

CocTaBUTh 3JEKTPOHHBIE ypPAaBHEHHs, PACCTaBUTh KOX((UIIMEHTHI, ONMPENEeNIUTh OKHCIUTENh WU
BOCCTAHOBHUTEIb B KX 101 peakiyu. K kakoMy THITY OTHOCHUTCS Kax/1asi U3 PUBECHHBIX PEAKI[Hii?

128. Peakiuu BBIpaXaroTCsl CXEMaMHU:

KBr + KBrOs; + H;SO4 — Br; + K»SO4 + H,O;

HNO; + HNO; — N»,O + H,O.

CoCTaBUTh 3JICKTPOHHBIC YPaBHEHHMsSI, PAaCCTaBUTh KOI(PDUIMCHTHI, ONPEACIUTh OKHCIUTEIb U
BOCCTaHOBHUTEIb B KO0 peakmun. K kakoMy THUIy OTHOCHTCS Kax/aast U3 IPUBEICHHBIX PEaKITHii?

129. Peakmum BEIpaKaroTCs CXeMaMHU:

HaS + KoCr07 + HaSO4 — S + Cra(S04)3 + KoSO4+ H0;

NaBrO — NaBrOs + NaBr.

CocTaBUTh D3JEKTPOHHBIE YPaBHEHHS, PACCTaBUTh KOI(PQPHUIMEHTHL, OMPEACTUTh OKHCIUTENh U
BOCCTaHOBUTEIb B KX 101 peakiyu. K kakoMy TUITY OTHOCHTCS Kax/1asi U3 PUBEICHHBIX PEaKITHii?

130. a). Mcxons u3 creneHn OKHUCIEHUS XJIOpa ONpeAeTUTh U 1aTh MOTUBHUPOBAHHBIN OTBET, KaKoe
n3 coenqunennii Cl;, HCl, HClO4 sBnsieTCst TOJIBKO OKHCIUTENIEM, TOILKO BOCCTAHOBHUTEIEM M KaKOe W3
HUX MOYKET UMETh (DYHKITHIO H OKHUCIIUTEINS, ¥ BOCCTAHOBUTEIIS.

0). Ha ocHOBaHHMHM SJIEKTPOHHBIX ypaBHEHUH paccTaBUTh KOX(PQUINEHTH B YpaBHEHHH PEaKINMH,
UAYILIEH IO cXeMe

HNO; + Bi — NO + Bi(NO3)3 + H,0.

131. Peaxiuu BEIpaXKarOTCsl CXEMaMH:

H3AsO3; + KMnOg4 + H,SO4 — H3As04 + MnSO4 + K;SO4 + HO;

AgNOz. — Ag + NO;, + Os.

CoCTaBUTh 3JICKTPOHHBIC YPABHEHHS, PACCTaBUTh KOI(PQPHUIMECHTHI, ONPEACIUTh OKHCIUTEIb U
BOCCTAHOBHUTEJIb B KX 101 peakiyu. K kakoMy THIIY OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEaKI[Hii?

132. a). Moryr 1M TPOUCXOIUTh OKHCIWUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKIHA MEXIy
BemectBaMu: a) H,S u Bry; 6) HI 1 HIOs; B) KMnOs u K,Cr,O7? OTBeT 000CHOBATS.

0). Ha ocHOBaHWMH 3JEKTPOHHBIX YpaBHEHUH PACCTaBUTH KOAI(P(OHUIMEHTH B ypaBHEHUH PEaKIIHH,
UAYIIEH 110 cXeMe

H,0O,; + KMnO4 + H,SO4 — O, + MnSO4 + K2SO4 + HO.

133. a). CocraBuTh 3JICKTPOHHBIC YpaBHEHHUS W YKa3aTh, Kakoi mporiecc (OKUCICHHUE WU
BOCCTaHOBJICHHUE) TIPOUCXOTUT NP CIETYIOIINX TPEBPAIICHHSIX:

(BrO4)” — Bry; Bi — (BiOs); (VO3) —V; Si*t — Si*,

0). Ha ocHOBaHWMH 3NEKTPOHHBIX ypaBHEHHH Moa00paTh KO3(D(OUINEHTH B ypaBHEHUU PEaKIUH,
UAYILIEH 10 cXeMe

Al + KMnO4 + H,SO4 — Alz(SO4)3 + MnSO4 + K>SO4 + HyO.

134. Peakum BeIpaaroTcsi CXeMaMu:

Na,SOs + NaxS + H,SO4 — S + Na,SO4 + HoO;

KMnOs—KoMnO4 + MnO; + O,.

CoCTaBUTh 3JEKTPOHHBIE YPaBHEHHS, PACCTaBUTh KOX(PQUIMEHTHI, ONPENEIUTh OKUCIHUTENh H
BOCCTAHOBHUTEJb B KX 101 peakiuu. K kakoMy THIIY OTHOCHTCS Kax/1asi U3 IPUBEICHHBIX PEaKIHii?

135. a). MoryT M HIOTH OKHUCIUTEIHEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH MEXIY CIICTYOIIMHI
BemectBamu: a) PbO, u KBiOs; 6) HoS u H,SOs; B) HoSO3 1 HCIO4? OtBet 000CHOBATS.

0). Ha ocHOBaHWU 3IIEKTPOHHBIX ypaBHEHUH pacCTaBUTh KOI(D(PHUIIMEHTH B YPaBHEHUW PEAKIIHUH,
unymei mo cxeme S + KOH — K,S0O; + K»S + Hy0.

OnpeenuTh TUIT OKUCIIUTEIbHO-BOCCTAHOBUTEIIEHON PEAKITUH.

136. Peakiuu BEIpaXaroTCsl CXEMAMHU:

(NH4):Cr,07 — N; + Cr,03 + H,0;

P4+ HNOs + H,O — H3PO4 + NO.

CoCTaBUTh 3JCKTPOHHBIC YPaBHEHHS, PACCTaBUTh KOA(PQPUIMECHTHI, ONPEACTUTh OKHCIUTEIh U
BOCCTaHOBHUTEJb B KXK101 peakiuu. K kakoMy THIIy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEaKIHii?

137. Peakium BBIpaKAOTCS CXEMaMHU:

Ba(OH), + I, — Ba(103), + Bal, + H,0;

MnSO4 + PbO; + HNO3 — HMnO4 + Pb(NO3); + PbSO4 + H20.

CoCTaBUTh 3JICKTPOHHBIC YPABHEHMS, PACCTaBUTh KOI(PQHUIMEHTHI, ONPEACIUTh OKHCIUTEIb U
BOCCTaHOBHUTEJIb B K101 peakiuu. K kakoMy THUIIy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEaKIHii?

138. Peakiuu BEIpaXaroTCsl CXEMaMHU:

AgNO3+ H,O, + KOH — Ag + O, + KNO; + HO;
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Ni(NO3)2 — NiO + NO; + O,.

CocTaBUTh 3JEKTPOHHBIE YPaBHEHHS, PACCTaBUTh KOI(PQHUIMEHTHL, OMPEACTUTh OKHCIUTENh U
BOCCTaHOBHUTEJb B KaXK0W peakiuu. K KakoMy THITy OTHOCHUTCSI Ka)1asi U3 PUBEICHHBIX PEaKIHii?

139. Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHHN pAcCTaBUTh KOAPQPHUIUEHTH B yPaBHEHUSIX PEAKIIUH,
UAYIINX TI0 CXeMaM

HNO, — HNO; + NO + H;O;

Cr,0O3 + KCIO; + KOH — K»CrO4+ KC1 + H»0.

YKazaTh OKHUCIHATENb U BOCCTAHOBHUTENH B KAKAOW PEaKIiH, ONPEIEeIUTh €€ THUIL.

140. Peaknnu BEIPa)KAIOTCS CXEMaMHU:

Si + O, + NaOH — Na,SiOs + H»O;

NHsNO; — N2+ H>O.

CocTaBUTh D3JEKTPOHHBIE YPaBHEHHS, PACCTaBUTh KOI(PQPHUIMEHTHL, OMPEACTUTh OKHCIUTENh U
BOCCTaHOBUTEJb B KaXK01 peakuu. K KakoMy THITy OTHOCHUTCS KaXasi U3 IPUBEICHHBIX PEaKIiii?

141. Hanmcats QopMynbl CIEAyIOIIUX COSAWHEHHN: a) XJIOpHJ ITUOPOMOTETpaaMMHUHIIATHHBI
(IV); 6) TterpapomanonuakBaxpomar (III) xammsa; B) cympdar mnenraammmHakBanumkens (II); 1)
tpuxioporpuaMMuaKo0ansT (III). K xakomMy THITY OTHOCHTCS Ka)XI0€ M3 KOMIIJIEKCHBIX COCTUHEHHH TI0
3JEKTPUIECKOMY 3apsay KOMIUIEKCHOro HoHa?

142. CoctaBUTh KOOPAWHAIIMOHHBIE (DOPMYIIBI CIEAYIOMINX KOMILIEKCHBIX COSAMHEHUH TUIATHHEL:
a) PtCls - 6NH3; 6) PtCls - 4NHj3; B) PtCls - 2NH3. Koopaunrannonnoe wncno miatussl (IV) pasHo 6.
HanucaTth ypaBHEHHsI IUCCOIMAlMM JTUX COCJMHEHWH B BOAHBIX pacTBopax. Kakoe coenuHeHue
SIBJISICTCS] KOMIUIEKCHBIM HEIIIEKTPOIUTOM?

143. Hammcatp MoneKkyIsipHbIE W HMOHHBIE YpaBHEHHS peaknuii oOMeHa ¢ oOpa3oBaHUEM
HEPACTBOPUMBIX KOMIUIEKCHBIX COSIMHEHU:

a) CuSO4 + K4[Fe(CN)s] = ...; 6) KCl + Na,[PtCls] = .. ;

B) AgNO; + K3[Fe(CN)g] = ...; 1) FeSO4 + Naz[Co(CN)s] = ....

HasBatp oOpa3yromuecs mpu peakiusx KOMIUIEKCHEIE COITH.

144. OmnpenenuTh CTENCHb OKUCIICHUS M KOOPIMHALMOHHOE YHUCIIO KOMILIEKCOOOpa3oBaresis B
CJIeTyIOIINX KOMIUIEKCHBIX HOHAX:

a) [Ni(NH3)sC1]*; 6) [Co(NH3)2(NO2)4]

B) [Cr(H,0)4Br.]"; ) [AuCly]~; 1) [CA(CN)4]*.

145. CoctaBuTh KOOpIUHAIMOHHBIE (GOPMYIIBI CIETYIONIMX KOMIUIEKCHBIX COSIMHEHUH KOOabTa:
a) CoCls - 6NH3; 6) CoCls - SNH3; B) CoCls - 4NH;. Koopaunanmonnoe yucio kob6ansta (I1I) pasHO 6.
HamucaTh ypaBHEHUS TUCCONMAIIIH 3THX COSTMHEHH B BOJHBIX PacTBOPaX.

146. Hanwmcath KOOpAMHAIMOHHBIE (OPMYIIBI CIEAYIONIUX KOMIUIEKCHBIX COCJIMHEHUH: a)
rexcanutpokobanbrat (1) kamus; 6) xiaopun rekcaammunaukens (11); B) TeTpaxiopoJuaMMHUHILIATAHA;
r) TpudroporuapokcodepmiaT Marauia. K KakoMy THITy OTHOCHTCS KaXKII0€ U3 KOMILIICKCHBIX
COEIMHEHMH 10 3apsAay KOMILIEKCHOTO HOHA?

147. U3 coueranus gactun Cr**, H>O, CI", K* MOkHO cOCTaBUTH CeMb KOOPAMHALMOHHBIX (hOPMYJT
KOMIIJIEKCHBIX coelMHEeHnI xpoma, ogHo u3 KOTophIX [Cr(H20)s]Cls. CoctaButh GOpMYIIBI APYTHX IIECTH
COCJIMHEHH U HAIMCATh YPaBHEHHUS X TUCCOIMAIMH B BOJHBIX PaCTBOPAX.

148. Hanucath MoneKyssipHbIe ¥ HOHHBIE YPaBHEHUS PeaKIMii 0OMEHa, MPOUCXOIAIINX MEXIY: a)
rekcaunanogepparom (II) kanus u cynsdarom meny;

0) rexcarmanokodansraroM (1) Hatpus u cynedatom xenesa; B) rekcannanodepparom (111) kamus
U HUTPATOM cepebpa; r) rekcaxioporuiatuHatoM (1) Hatpus u xmopuaom kamusi. OOpasyromiuecs B
pe3yJbTaTe peakuuii KOMIUIEKCHbIE COSMHEHHSI HEpaCTBOPUMEBI B BOJE.

149. Koncrautsl Hecroiikocti komiuiekcHbix MOHOB [Co(CN)4]*, [Hg(CN)4J*", [CA(CN)4]*
cooTBeTCTBEHHO paBHEI 8:1072%; 4-1074; 1,4:-107". B xakom pacTtBOpe cozmepskanue HoHoB CN™ Gosbime?
Hanwucath BeIpakeHUs U1 KOHCTAHT HECTOMKOCTH YKa3aHHBIX KOMIUIEKCHBIX HOHOB.

150. Onpenenutsb, 4eMy paBeH 3aps]l KOMIUIEKCHBIX HOHOB:

a) [Cr(NH3)sNO:], 6) [Pd(NH3)Cls], B) [Ni(CN)4], eciu KOMIUIEKCOOOPa30BaTEIIMU SIBJISIOTCS
Cr**, Pd?*, Ni*". HanucaTs (pOpMYyJIbI KOMIUIEKCHBIX COSIMHEHHI, CONEP/KAIIUX STH HOHBI.

151. U3 coueranus uyactunr Co**, NH3, NO,~, K' MOXHO COCTaBUTH CEMb KOOPAMHALMOHHBIX
(dopMyNT KOMIUIEKCHBIX COEIUWHEHMI KoOanbra, omHO U3 KOTophix [Co(NH3)s](NO,)s. CocraBuTh
(bopMyIIBI IPYTHX IIECTH COENWHEHNUHN M HAMMCATh YPaBHEHUS UX JUCCOIUAIINN B BOJHBIX PacTBOpaXx.

152. CocraBuTh KOOpAWHANMOHHBIE (DOPMYIIBI CIIEAYIOIINX KOMIUIEKCHBIX COCMHEHHUH IIaTHHBI
(II), xoopAMHAIMOHHOE YUCTIO KOTOpoH paBHO 4: a) PtCl, - 3NH3; 6) PtCl, - NHs - KCl; B) PtCl, - 2NHs.
Hanucate ypaBHEHMsI JuUCCOLMAIIMM 3TUX COEAUMHEHUWH B BOJHBIX pacTBopax. Kakoe coeauHeHue
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SIBIISIETCS] KOMITJIEKCHBIM HEJJIEKTPOIATOM?

153. Koncrantel HecToiikocTn kommekcHbix HOHOB [Co(NH;)s]**, [Fe(CN)g]*, [Fe(CN)s]*~
COOTBETCTBEHHO paBHBI 6,2:107%%; 1,0-107%7; 1,4-10™*. Kakoli M3 >TMX HMOHOB HauboJEe NPOYHBIN?
Hanwucaths BblpaskeHHs 17151 KOHCTAHT HECTOMKOCTH YKa3aHHBIX KOMIUIEKCHBIX MOHOB M MOJIEKYJSPHBIC
(hOopMyITBI COETUHEHHIA, COACPKAIIUX STH UOHBI.

154. V3BecTHBI IB€ KOMIUTIEKCHBIE COJIM KOOAbTa, OTBEYAIOIIHE OTHOM M TOH K€ dMITMPHICCKOM
dopmyne CoClSO45NH;3. Onna u3 Hux B pactBope ¢ BaCly naer ocamok BaSOs, HO HE maeT ocajka ¢
AgNOs, npyras ¢ AgNO; naer ocamox AgCl, a ¢ BaCl, ocaaka He maer: a) HammucaTh GOpMyIsl 000X
KOMIUIEKCHBIX COeIWHEHMA; 0) Ha3BaTh STH KOMIUIEKCHBIE COEIWHEHHS M HAHUCaTh ypaBHEHUS WX
JUCCOLMAIMM; B) HamucaTh MOJICKYJISIpHBIE M HWOHHBIE YpaBHEHUS peakIuid B3aUMOACHUCTBUS
KOMIUICKCHBIX COSIMHEHUN C 00pa3oBaHuEeM ocanika - B ogHoM ciiydae AgCl, a B mpyrom - BaSOs.

155. Ompenenuts 3apsn KOMILIEKCOOOpa3oBaTeNss W Ha3BaTh KOMIUIEKCHBIE COCIUHEHHS: a)
Cuy[Fe(CN)s]; 6) [Ag(NH3)2]CI; B) [Co(NH3)3(NO2)3]; T) Naa[PtCls].

156. Ha3zBath kaxaoe u3 cienyronux coequnenuii: a) Ks[Ni(CN)g];

0) [Cr(NH3)4(SCN)CIINOs3; B) [Pt(NH3)2(H20)2Br2]Clo; 1) K4[ CoFs].

157. U3 pactBopa xomrurekcHoi comu PtCls - 6NH3; HuTpaT cepebpa ocaxxmaeT Bech XJIOp B BHIE
xnopuna cepebpa, a u3 pacteopa conu PtCly-3NH3 - Tonbko 4 4acTh BXOISIIErO B €ro COCTaB XJopa.
Hammucate koopauHanOHHBIE POPMYIIBI 3THX COJICH, OMPENETUTh KOOPAUHAIMOHHOE YHCIIO IIATHHEI B
KAKI0U U3 HUX.

158. Koopmunaumonnoe uucino Os*" u Ir** pasuo 6. CoctaBuTh KOOPAMHALMOHHBIE (HOPMYIIBI U
HaIKCaTh YPaBHEHUS TUCCOLMAIINH B PACTBOPE CIESAYIONNX KOMIUIEKCHBIX COCAMHEHUN 3THX METAIIOB:
a) 2NaNO;'OsCly; 0)Ir(SO4)2-2KCl; B) OsBrs-Ca(NO3)2; 1) 2RbCI-IrCls.

159. HanmcaTh KoOpaIuHAIMOHHBIE (OPMYIIBI COSANHEHUN
a) Co(NO»)3-:3KNO3; 6) Co(NO2)3*KNO»-2NH3; B) CoCl3-3NH3, eciii KOOpAMHAIMOHHOE YUCIIO KOOaIbTa
6. CocTaBUTh ypaBHEHUS TUCCOIUAIINH dTHX COSAMHEHUH.

160. HixkenpuBeqeHHBIE MOJEKYJISIPHBIE COCIUHEHUS MPEACTABUTh B BUAEC KOMIUIEKCHBIX COJICH:
a) KCN-AgCN; 6) 2KCN-Cu(CN)2; B) Co(NO3)3:6NH3; r) CrCls:6H20; n) 2KSCN-Co(SCN),; e)
2KI-Hgl,. Hanncate ypaBHEHHS JUCCOLMAIMH ITHX COJEH B BOJAHBIX PaCTBOPaXx.

161. Hanmcate MoneKyIipHbIE ¥ MOHHBIE YPaBHEHUS TPEX PEaKInii, IIO3BONSIONINX OOHAPYKUTH B
pactBope HoHBI SO47".

162. Kakue BerecTBa MOKHO B3STh TP BBIMOTHEHUH CICTYIOIINX PEAKITHI:

Ag'+S* = AgS|; Ba’" + CO3* = BaCOs|; H' + COs*” = H,O + CO»1.

163. Hammcate MOJEKyNspHbIE W WOHHBIE YpaBHEHUS TpeX peakiuii oOpa3oBaHHs CyIb(haToB
Oapwsi, KaJIbIUSI U CBHUHIIA.

164. ITpu ananuse pacTBopa MO IEHCTBHEM PacTBOpa HUTpaTa cepedpa Bhiman Oenblii ocagok. O
MPUCYTCTBUHA KAaKWX AHHOHOB MOXET 3TO CBHUICTENbCTBOBaTh? lIpWBecTH MOIEKyJIspHOE W HOHHOE
YpaBHEHHUSI COOTBETCTBYIOIIEH PEAKIIH.

165. Hancats MoJeKyIIsipHbIC U HOHHBIE YPAaBHEHHUS TPEX PEaKIUii, MO3BOJISIFOMMX O0OHAPYKHUTH B
pactBope nonbl COs*".

166. Hancats MonekyJsipHbIe W MOHHBIE YPaBHEHHS PeaklMi B3aMO/ICHCTBUS PacTBOpPa HUTpaTa
Oapus ¢ pacTBopoMm, cogepxkammm norsl COs2, PO4*~, SO4%.

167. Ilon nmeiictBuemM HuTpata cepebpa Ha HCCIELyeMBIH pacTBOp o0pasyercst YepHbIl ocanok. O
MPUCYTCTBUHA KAaKUX AaHHOHOB MOXXET 3TO CBUJETENBCTBOBaTH? lIpuBecTH MONEKyIsIpHOE W WOHHOE
YpaBHEHHUSI COOTBETCTBYIOIIEH PEAKIINH.

168. Kakue BemiecTBa MOKHO B3Th [P BBIMOIHEHUH CICAYIOMINX PEAKIU:

a) Zn** +S* =7ZnS|; 6)2Ag" + CrOs* = AgCrO4];

B) 2H" + SO327 = SOzT + H,O.

169. Ilpu aHanmm3e pacTBOpa YCTAHOBJICHO, YTO OOpa3yeTcsl JKENTHIM OCATOK IMOJA ICUCTBHEM H
pacTBopa HuUTpara Oapusi, U pacTBopa HHUTpara cepeOpa. Kakoil aHMOH MOXKET NPHCYTCTBOBATH B
pactBope? [IpuBecTr MOJNEKYISAPHBIC U HOHHBIC YPABHEHUS COOTBETCTBYIOIIMX PEAKIINH.

170. Hanmucatp MONEKyJIsIpHBIE ¥ HOHHBIE ypaBHEHUS TPEX Peaklnid, C TOMOIIBIO KOTOPhIX MOXKHO
OTKPBITH HOHBI S*°.

171. Kakue 13 nepeyrcieHHbIX PeakTUBOB MOYKHO MCIIOIBb30BATh Il KAUECTBEHHOT'O OIpeeICHUs
KapOOHAT-MOHOB: HUTpAT cepedpa, HUTpAT HaTpus, HATpAT Oapus? HamucaTh MOJEKYISpHbIE U WOHHBIE
YpaBHEHUS PeaKLU.

172. KakuM peakTHBOM MOXHO OOHAapy>KUThb B PacTBOpPEe HOHBI xjopa u Opoma? Ilpusectn
MOJIEKYJISIPHBIE 1 MOHHBIE YPAaBHEHHUSI COOTBETCTBYIOIIMX PEaKITH.
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173. Kakoil w©3 TmepeunclIeHHBIX PEaKTUBOB MOXKHO HCIIONB30BaTh M1  KAYECTBEHHOTO
oTIpeJieNICHNsI CYyTb(HUT-HOHOB: HUTPAT KallUsl, HUTPAT HATpHs, HUTpaT Oapus? HanucaTs MoNeKymsipHOE
HOHHO€ YPaBHEHUS pPEAKIIUU.

174. Ilpu no6aBICHUU PacTBOPa KUCIOTHl K aHATH3UPYEMOMY pacTBOpY HaOIIOAAaeTCs BhIICICHNE
raza. Kakue aHHMOHBI MOTYT cojepkaThCsi B pactBope? [IpuBecTH ypaBHEHHUS COOTBETCTBYIOIIUX
peaKiuu.

175. Kakoil u3 mepeurCIeHHBIX PEAKTUBOB MOXHO HCIIONB30BaTh IJS KAYECTBEHHOTO
oTpeJieNieHNsI CyITb(aT-HOHOB: HUTPAT KaJHs, HUTPAT HATPUs, HUTpaT Oapus? HamucaTh MONEKyIsIpHOE U
WOHHOE YPaBHEHHUS PEaKIUH.

176. Ilpu anamu3e pacTBOpa YCTaHOBJICHO, YTO TMOJ JEHCTBUEM pacTBOpa HHTpaTa Oapus
oOpazyercsi Oenblii ocagok, a TNpPH B3aMMOJCHCTBMM pacTBOpa C MOJKUCIECHHBIM pacTBOPOM
nepMaHraHara Kajiusi HaOmojaercss ero obeciBeunBaHue. Kakue aHMOHBI MOTYT TPUCYTCTBOBAaTh B
pactBope? [IpuBecTr ypaBHEHUS] COOTBETCTBYIOLINX PEAKIIHH.

177. Kakoil M3 MNepeunuclIeHHBIX AHHOHOB MOXKHO OOHApyXUTh C TOMOIIBIO TOJKUCIEHHOTO
pacTBopa MepMaHTaHaTa Kallus: HUTpaT-, cyibdar-, kKapOoHaT-, cyiappua-uonel? Hammcats ypaBHeHHE
COOTBETCTBYIOILIEH PEaKLUU.

178. [lpu ananm3e pacTBOpa YCTAaHOBJICHO, YTO TNPH B3aWMOJECHCTBHM C HHUTPATOM cepedpa
obOpaszyeTcss 4YepHbBI OcCagoK, a TMojJ JCHCTBHEM TOJKHCICHHOTO pacTBOpa IepMaHTaHaTa Kajus
HaOroaeTest obecrBeunBanue pacTBopa. Kakoii aHHOH MOMKET MpUCYTCTBOBaTh B pactBope? [IpuBecTu
YPaBHEHUS COOTBETCTBYIOLIUX PEAKIIMN.

179. Kakue BeliecTBa MOXKHO B3ATh IIPU BBIIOJHEHUH CIEAyIomuX peakuuii: a) Fe** + 3SCN™ =
Fe(SCN);; 6) Ag™ + 1" = Agl|; B) Sr** + SO4* = SrSO41.

180. Ha Hanmuue Kakoro MOHa yKa3aBaeT BBIACICHUE ra3a MpH J0O0ABICHUN CHILHOH KHCIOTHI B
uccnenyemsiii pacteop: Cl, NO*~, COs? ? Hamucarh MOJEKY/ISPHOE M HOHHOE YPABHEHUS PEAKIIMH.

BapuaHThI KOHTPOJILHBIX 331aHUH

Homep BapmanTa onpenenseTcs mocjaeaHel mudpoii HoMmepa 3a4€THON KHIKKH

Bapunant 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;

Bapunanr Ne 7: 7, 17,27,37,47, 57, 67,77, 87,97, 107, 117, 127, 137, 147, 157, 167, 177,

Bapuant 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 oueHuBaHNsI KOHTPOJbHbIX PadOT:

OueHka «OTJIMYHO»

- BBICTABIISIETCS, €CJIM 00YyYarOIIUiics BHITOTHUI paboTy 6e3 OMOOK U HEJI0UETOB,
JIOTTyCTHJI HE O0Jiee OJTHOTO HeJ0ueTa.

Ounenka «xopomo»

- BBICTABIIACTCSI, €CITU 00YYarOUTUICS BBHITIOJHIII PaOb0Ty MOJHOCTHIO, HO IOMYCTHII B HEH
He Oosiee 0/1HOI HerpyOOl OMIMOKK U OJHOTO HEJ0YeTa, UIH He OoJiee IBYX HEJOUETOB.

OuneHka «yJa0BJIEeTBOPUTEIbLHO»

- BBICTABIISIETCS, €CJIM 00YYArOIIUICS TPABIIIBHO BBIMOJHUI HE MEHEe TIOJIOBHHBI pa0OThI
WJIU JIOITYCTHIT HE OoJiee ABYX rpyObIX ommMOOK, Wik He 6osiee 0HO# TpyOoit 1 0JIHOM HerpyOon
OLIMOKH U OJJTHOTO HEJ0YeTa, UM He OoJiee ABYX-TpeX HerpyObIX OMMOOK, WM OJHON HEerpyOoii
OIMMOKHU M TPEX HEJA0UYETOB, WM MIPH OTCYTCTBUU OMIMOOK, HO TIPU HAJTMYUH YETHIPEX-TIATH
HEJ0YETOB, TUI0XO 3HAET TEKCT MPOU3BEACHHUS, JOMTYCKAET HCKaKeHUE (DaKTOB.

OueHka «Hey10BJIeTBOPUTEILHO

- BBICTABIISIETCS, €CJIM O0YYArOIIUICS JOMYCTHII YUCIIO OIUOOK ¥ HEJIOUETOB
MIPEBOCXOIAIIEE HOPMY, IIPU KOTOPOU MOXKET OBITh BBHICTaBJICHA OLICHKA «3», HIIA €CITU
MIPABUJILHO BBITIOJIHUJ MEHEE TIOJIOBUHBI PAOOTHI.
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CEBEPO-KABKA3CKAA TTOCYJAPCTBEHHA I AKAJAEMUA

Kadenpa O6H_[eI/IH)KeHeDHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

KoMILJIEKT TeCTOBBIX 3aJaHUM

10 IUCLMIUIMHE XUMUS

TECT Ne 1

I.Ctpoenne aroma. KBaHTOBBIE UMCIIA.
CTpoeHue 3JIeKTPOHHBIX 000JI04€K ATOMOB.

3aganne 1 OqQUHAKOBOE YHCIIO 3JIEKTPOHOB COAEPIKAT YACTHIIBI
p ) p p
1) APt u N3-

2) Ca‘” n CI5+
3) SY u Cl™
4) NS— U Pfj—

OIIK-1

3amanne 2 Briciumii OKCU]l SJIEMEHTA ¢ SIEKTPOHHOM KOHPHUTYpalyei 1s%25%2p"3s3p”
1) D205

2) 903

3) 9207

4)90,4

OIIK-2

352962230
3ajanue 3 DiekTponHas kondurypauus 1S 25 2P 3573p
Qd+

COOTBCTCTBYCT 4aCTULIC

OIIK-2

3aganue 4 DIEKTPOHHYIO KOH(DUTYpAIUIO0 HHEPTHOTO ra3a UMEET HOH
D Fe3+

2) Cl™

3) Cu?t

4 Fo2+

OIIK-2

3apanue 5 Kakue JABa aToOMa UMCIOT OAMHAKOBOC YHUCJIO S—3JICKTPOHOB B OCHOBHOM CO-

CTOSTHUM?
1)Nau K

2)CIHNa
3)CIHFO
4)P u Cl

OIIK-1

3aganue 6 OgUHAKOBOE YKCIIO AJIEKTPOHOB COJIEPIKAT YACTHUIIBI
34+ 73—
1) Al " N

2) Ca2+H C1+5
0 —
38 Cl
3— 3—
H N, P

OIIK-2

3ananme 7 Kakas 2y1eKTpoHHAasi KOH(QUTYpaLUsi COOTBETCTBYET pPaclpeAeICHHIO BaJICHT-

OIIK-2
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HBIX 3JICKTPOHOB B aTOMC XpOMa?

1) 3(14482
2) 382 3p4
3) 3(15 4Sl
4) 4824p6
3ananue 8 AToMy aproHa B OCHOBHOM COCTOSIHMHM COOTBETCTBYET dJIeKTpoHHas KoHpu- | OITK-2
rypanust 4YaCTUIIbI
nsS
2) ZI_12+
3) Sitt
4) SCU
IL.Ilepuoauyecknii 3akoH u cucrema jiemeHToB /.. MenaesieeBa.
3aganue 1 CxoaHyro KOH(UIypalMiO BHEIIHEro »HepreTuueckoro yposHs umeroT | OIIK-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 kakoMm psjay XMMHUYECKHE 3JIEMEHTHI PaclojoXKeHbl B nopsjake ymensie- | OITK-2
HUS UX aTOMHOTO pajauyca?
HC — B — Be
)P —5—CI
3)Si— Al — Mg
4) F—-0—N
3aganue 4 CxoaHyr0 KOH(UIYypallUIO BHEIIHEro »HepreTuueckoro ypoBHs umeroT | OIIK-1
aTOMBI MarHus u
1) kanpIus
2) xpoma
3) kpeMHus
4) amoMHUHUS
3aganue 5 B kakom psAay XMMUYECKHE 3JIEMEHTBI PaclojIOkeHb! B nopsake Bo3pacra- | OIIK-1
HUS AJIEKTPOOTPULIATEIHHOCTH ?
1) O,N,C
2) Be, Mg, Ca
3) N, P, As
4) As, Se, Br
3ananue 6 Hemerammmueckue cBoiicTBa HanOOJIEe BEIPAKEHBI Y OIIK-2
1) xpemHuUs
2) kucnopoja
3) 6opa
4) cepnl
3aganue 7 Xapakrep OKCHIOB B Py OIIK-1

49



L]go — BeO — B203
U3MEHSETCS OT
1) OCHOBHOTO K KHUCIIOTHOMY
2) OCHOBHOTO K aM(OoTepHOMY
3) am$pOoTepHOTO K KUCIIOTHOMY
4) KHCJIOTHOTO K OCHOBHOMY

3aganue 8 B kakom psay XMMUYECKHE 3JIEMEHTBI PaclojoXeHbl B nopsake Bospacra- | OIIK-1
HUS UX aTOMHOTO pajanyca’?
1) Li, Be, B, C
)P, S, Cl Ar
3) Sb, As, P, N
4 F, CI, Br, I
III.Xumu4eckasi CBs3b.
3aganue 1 KoBasieHTHas NOJspHAs CBSI3b XapaKTepHA JUIsl KaKJI0TO U3 IBYX BEILLIECTB: OIIK-2
1) yriekucoro ra3a 1 cepoBoopoa
2) a30Ta 1 aMMHUaKa
3) XJ10poBOJIOPOJIA U XJIOPUAA HATPUS
4) okcuaa JUTHS 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 CBA3BIO YKa3aHbI B PSAY: OIIK-1
1) CaFs, NasS, Ny
2) P4, FeCls, NHj
3) SiF4, HF, HsS
4) NaCl, Lizo, SO;
3aganue 4 BonopoaHas cBA3b XapakTEpHa IS OIIK-2
1) ankaHoB
2) apeHOB
3) cnuproB
4) aTKuHOB
3aganue S CoelMHEHNUS C KOBAJIEHTHON HEMOJISIPHOM CBS3bIO PACIIOJIOKEHBI B PAY: OIIK-1
1) 02; Clz» H»
2) HCl, Nz, Fs
3) O3, Py, H20
4) NH3, Sg, NaF
3ananue 6 XuMuueckas CBA3b MEKY MOJIEKYJIaMH BOIbI OIIK-1
1) BomoponHas
2) noHHas
3) KOBaJIeHTHAas NOJIIpHAsI
4) KOBaJICHTHAs1 HEMOJIIpHAs
3aganue 7 CoelMHEHUS C HIOHHOM CBSA3BIO PACIIOJIOKEHBI B PAY: OIIK-2
1) F2, KCl, NO2, NH3;
2) NH4Cl, LiBr, CaO, BaF»
3) CaF,, CaSO4, H2O, NH4F
4) NaNOs, HF, NF3,ZnO
3aganue 8 BemecTBoOM ¢ KOBaAJIEGHTHOW HENOJISIPHOM CBSI3bIO SIBIISIETCS: OIIK-1
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1) aMMHaK

2) CEPOBOIOPOT

3) okcun cepsl (1V)
4) oenbiii hochop

IV. Kuaacchl HeopraHm4ecKux coeuHeHuil.

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 SIBIISETCS
1) NO

2) Zn0O

3) MgO

4)CO

OIIK-1

3aganue 3 AMdoTepHbIe CBOMCTBA HE MPOSBISET TUAPOKCU]T
1) 6epunnus

2) muTus

3) amroMUHHS

4) nuHKa\

OIIK-1

3ananue 4. K Heconeobpa3yronmm OKCUIaM OTHOCUTCS
1) N2O

2) NO2

3) N2 Os

4) P20s3

OIlK-2

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

2) MgO

3) Mno O+

4) CaO

OIIK-2

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

2) OCHOBaHUSAM

3) comsim

4) okcugam

OIIK-2

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

2) Mg(), COQ, N02

3) CO2, N2Os, P2Os

4) Zn0, Cl,07, CaO

OIIK-1

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

2) Nago
3) P20s
4) CaO

OIIK-2
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TECT Ne 2
I.OCHOBBI XUMHYECKO KHHETUKHN U KATAJIN3.

3apanme 1 [ yBeIM4YEeHUsI CKOPOCTU XMMHUUYECKOW peakiuu Ho+1Iy = 2HI geo6xomu-
MO

1) yBeIU4HUTH TEMIIEPATYPY

2) 106aBUTH MOJJOBOIOPOT

3) yMEHBIIIUTH AaBICHUE

4) yBenuuuTh 00BEM PEAKLIMOHHOTIO COCya

OIIK-2

3aganue 2 Ot yBeJWYEHUS TUIOMIAIU TOBEPXHOCTH COITPUKOCHOBEHHUS PEareHTOB HE 3a-
BHCHUT CKOPOCTh PEAKIIUU MEXKITY

1) pochopom u kuciaopogoM

2) kucinopojioM u okcuaom azota (II)

3) cepoii ¥ BOJOPOIOM

4) Maruvem U a30THOW KHUCIIOTOMN

OIIK-1

3ananme 3 Kakoe yTBepkIe€HUE OTHOCUTENIBHO KaTaau3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOUN peakuu

2) KaTanu3aTopbl CMEIIAIOT XUMHUYECKOE paBHOBECHE

3) KaranuszaTopsl U3BMEHSIOT CKOPOCTh PEAKIIUN

4) KaranuzaTopbl yCKOPSIIOT KakK MPsIMYI0, TaK U OOPATHYIO PEAKITHIO

OIIK-2

3aganue 4 /{7151 yBeIMUeHUs CKOPOCTH peaKlUy 00XKHUTa MUPUTA HY>KHO

1) WU3MENBbYHUTH IIUPUT

2) OXJIAKIATh MeYb AJISl 00KHUTra C IOMOIIBIO BOJSHOTO XOJIOIUIbHUKA
3) MTOHU3HTH JIaBJICHUE B MEUU

4) pa30aBUTh BO3AYX, MOCTYNAIOUINI B 1€Yb, a30TOM

OIIK-1

3ananue 5 Kopposuio TpyO OTONMUTEIBHONW CUCTEMBI MOKHO 3aMEIIUTh, €CITH

1) MIOBBICUTDH TEMIIEPATYpPy B CUCTEME

2) pacTBOPUTH B BOJE, IIMPKYJIUPYIOIIEH B CHCTEME, KUCIOPO/ 10 HACHIIIICHHS
3) MOBBICUTD JIaBJICHHE B CUCTEME

4) PacTBOPUTH B BOJI€ MHTUOUTOP KOPPO3HH

OIIK-1

3aganue 6 OueHnTe CIPaBeUIMBOCTh YTBEPIKICHUN!

A. Jlo6aBiieHue KaTanu3aTopa NpUBOJUT K YBEIUYEHUIO CKOPOCTH PEAKIUU.

b. IIpu HarpeBaHUU PEAKLIMOHHOM CMECU CKOPOCTb HK30TEPMUUYECKON PEAKLIUU
YMEHbIIIAETCS.

1) BepHO TONIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKICHUS

4) o0a yTBEep>KJIeHHUsI HEBEPHBI

OIIK-1

3amanme 7 Ipu 0 °C peakuus, Juis KOTOPOH TeMIEPaTypHbIi KO3(p(UIMEHT paBeH 2, 3aKaHUYMBAETCA 32
120 cex. Pacumraiite, mnpu Kakoll TemmepaType JTa peaknus 3akoHUMTCI 3a 15 cek.?
Ortser:

OIIK-2

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

TemneparypHbIi KO3(QQHUIUEHT paBeH 2.

Ortser:

OIIK-1

TECT Ne 3
1. Omnpeaesenne maccol 4 00béMA.
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3ananme 1 Kakas macca 6poma Beiaenutcs npu Bzaumopeiictsuu 0,3 mons 6pomuaa | OIK-1
KaJIis ¢ U30BITKOM XJjtopa? (3amuIImTe YUCIIO C TOYHOCTHIO JI0 IEJTbIX. )
OtserT:
3ananue 2 Ilpu pactBopenuu cynbduaa xene3a (II) B uzdbitke consaon kucinotsl Bel- | OITK-1
nemunock 2,8 1 (H.y.) raza. Macca cyneduna xeneza (II) paBHa r. (anumure
YHCIIO C TOUHOCTBIO JI0 1IEJIBIX.)
OtgerT:
3ananme 3 Paccuuraiite Maccy ocajika, oOpasyromerocs npu B3anMozaeicTsun n3opitka | OITK-1
pacTBopa HUTpaTa 6apusi C pacTBOPOM, CoaepKamuM 7,84 T CepHOM KUCIOTHI. (3anuiim-
T€ YHUCJIO C TOYHOCTHIO JI0 JECATHIX.)
OtserT:
3aganue 4 [Ipu nomHom B3aumoeiicteun 11,2 11 cepoBonopoaa (mpu H.y.) ¢ u3dsitkom | OIIK-2
CEpHHUCTOrO rasa MoJjiyueHa cepa Maccou
Otser:
3aganue 5 J{ns monyuyenust 70 rxene3a u3 okcuaa xenesa(lll) morpedyercst Bogopo OIIK-1
00BEMOM (IIpH H.Y.)
Ortser:
3ananue 6 J{ns nonyyenus 134,4 1 Bomoposa (ipu H.y.) U3 COJSTHON KUCIIOTHI OIIK-1
noTpedyeTcs aATFOMUHUNA Maccon
Orger:
3aganue 7 Macca jxene3a, BCTYIUBIIETO B peakiuio ¢ 16,8 11 xmopa (H.y.), paBHa OIIK-1
Orger:
3ananmne 8 O0BEM KHCI0POAA, HEOOXOUMOTIO JUIs TOJIHOTO Cropanus 5 nutpoB 3taHa, | OIIK-1
paBeH
Otser:

2. Cnoco0bl BbIpa:keHUus1 KOHIEHTPALMU PacTBOPOB.
3aganue 1 13 200 r 40%-HOro HACKIILIEHHOTO PacTBOpPa COJU IpU oxJjaxaeHuu Beinana | OIIK-1
coiib Maccoit 40 r. B nmoiyyeHHOM pacTBOpe MaccoBas J0Jis COJIM paBHA
Ortger:
3aganue 2 MaccoBas 101151 COJISIHOM KHCJIOTBI, BRIpaKEHHAs B MPOLIEHTax, B pacTBope, | OIIK-1
MOJIy4EeHHOM TIpu pacTtBopeHuu 11,2 11 (H.y.) XsopoBojoposaa B 1 1 Bojsl, paBHa (C TOY-
HOCTBIO JI0 JI€CATHIX )
Otser:
3ananme 3 Macca Bojbl, KoTOpyto Hazno ucnaputh u3 800 r 15%-ro pactBopa Bemectra, | OIIK-1
YTOOBI YBEJIMYUTH €r0 MaCCOBYIO /10110 Ha 5% paBHa
Ortser:
3aganue 4 Cvemanu 300 r 20%-ro pactBopa, i 500 T 40%-ro pactBopa NaCl. Uemy paBHa OIIK-2

MPOLIEHTHAs] KOHIIGHTPAIHSI TOJIYYSHHOTO pacTBopa’?
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Ortser:

3aganue 5 OnpenenuTs MPOIEHTHYIO KOHIICHTPAIINIO XJIOpHIa HATPUS B PaCTBOPE, IMOTyICHHOM IIPH OIIK-2
pacTBopeHuu coiu Maccoit 20 r B Boze maccoit 300 r.
OtBet:
3aganme 6 K 300 mu ruapokcua kamust ¢ konueHrpamueii 20% (rwiotHoets 1,2 r/min) mpubasmwiun KOH | OITK-1
maccot 40 rpammoB. OmpeaenuTh MpoueHTHYIO KoHueHTpauuio KOH B HOBOM pacTBOpe.
OtBer:
3amanne 7 K 200 M pactBopa cepHoit kuciotsl (1. 1,0660) ¢ konnenTpanueit 10% npummnm 1 1 Boxs! OIIK-1
(. 1). OnpenenuTs IPOLEHTHYIO KOHIIEHTPAIMIO CEPHON KHUCIOTH B HOBOM PacTBOPE.
OrtBet:
3aganue 8 ITpu ynapusanuu pacTBopa XJI0puaa HATpHs Maccoil 500 rpaMMOB ¢ KOHILIEHTpaLei OIIK-2
pactBopa 1% noxyuuiau HOBbII pacTBop Maccoit 100 rpammoB. KakoBa mporieHTHas! KOHIIGHTpaLus
MOJIy4€HHOTO pacTBopa’?
Otser:
3. I'maponus coueid.
3ananue 1 OeHondraaenH MOKHO UCIIOJIB30BATh JJII OOHAPYKEHHUS B BOJTHOM OIIK-1
pacTBope conu
1) areraTa aFOMUHUS
2) HUTpaTa Kanus
3) cynbdaTa aTFOMUHUS
4) cunukaTa HaTpUs
3ananme 2 Cpena pacTBopa kapOOHaTa Kaus OIIK-2
1) menoynas
2) Kkucnas
3) HeltTpanbHas
4) cmabokucas
3ananue 3 BoaHble pacTBoOpbI cynbdata u pocdara HATPHUSI MOKHO PA3IUUUTH C OIIK-1
MTOMOIIBIO
1) runpoxcuia HaTpus
2) cepHOM KUCIOTHI
3) denondranenna
4) dochopHOit KUCTOTHI
3aganue 4 ['uaponnsy B BOIHOM pacTBOpE HE MOABEPracTcs: OIIK-2
1) Kapbonat Harpus
2) cynbdun HATPHUs
3) docdar natpus
4) HUTpAT HATpUS
3ananue 5 Kucnas cpena o6pasyercs B pe3yibTaTe THAPOJIH3A; OIIK-2
1) HUTpaTa KaJablus
2) XJIOpUAa Kaablus
3) XJIOpHJIA [IUHKA
4) cyJpdua HATpUS.
3ananme 6 Cpeny pacTBopa, OJU3KYIO K HEUTpaTbHOU, UMEET BOAHBIN pacTBOp OIIK-1

1) xkapboHaTa Kanus
2) xnopupa xenesa (11I)
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3) HUTpaTa aMMOHUS
4)HUTPHUTA AMMOHHMSI

3aganue 7 Coib, KOTOpas MOABEPracTCs HEOOPATUMOMY THUIPOITH3Y OIIK-1
1) xmopuz amOMHUHUS
2) cynbdu amoMUHHS
3) cynbdaT arOMUHUS
4) HUTpaT aTIOMUHUS
3ananue 8 B pacTBope cyliecTByeT B BUJI€ HOHOB OIIK-2
1) cynedun xenesa (I1I)
2) cynbdut xpoma (I11)
3) cynsdua xpoma (I1I)
4) cyandar xeneza(lll)
TECT Ne 4

1. OxHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE PEaKIHH.
3aganue 1. Mcnonb3ys MeTOJ 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHue peakuuu | OITK-2
NasSO5 + ... + KOH — KsMnOy4 + ... + HxO
Onpenenute OKUCITUTENb.
Ortger:
3aganue 2. Mcnonb3ys METOJ JIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHue peakiuu: | OITK-2
NasCrOy4 + ... + HQSOLL(V') — Is + CrQ(SO4);5 + o1+
Onpenenute BOCCTAHOBUTEIb.
Ortger:
3aganue 3. Mcnonb3ys METOJ 3NIEKTPOHHOTO OanaHca, coctaBbTe ypaBHeHue peakiuu: | OITK-1
Na>CrOy4 + ... + HQSO,i(panS) —Is + CFQ(SOi)‘;} + ... + ...
Onpenenure OKUCIUTED.
Ortger:
3ananme 4. Vcnonb3yst METOA JIEKTPOHHOrO OallaHca, cocTaBbTe ypaBHeHHe peakiuu: | OIIK-1
FeSO, + KsCro0O7 + ... — ...+CI‘2(SO4)3 + ... + H2O
Ornpenenute BOCCTAaHOBUTEITb.
OrtBer:
3aganue 5. Vcnonb3ys MeTOJl 3JIEKTPOHHOTO OajlaHca, cocTaBbTe ypaBHeHHe peakiuu: | OITK-2
KCIO;; + CI‘CI;; + ... »2K5CrOy4 + ... + H20
Onpenenure OKUCIUTEND.
Otser:
3aganue 6. Vcronb3ys MeTOJ 3JIEKTPOHHOTO OanaHca, cocTaBbTe ypaBHeHHe peakuuu: | OITK-1
NaNOsz + Cu + ... =+ ...4+NaxS04 + NOs + H>0
Omnpenenute BOCCTAHOBUTEb.
Ortser:
3aganue 7. VMcnonb3ys MeTOJl 3JIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHHe peakuuu: | OITK-1

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

Ornpenennure OKUCIUTEND.
OTtBeT:
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3ananue 8. Vcnons3ys MeTo/ 3JEKTPOHHOTO OallaHca, COCTaBbTE yPaBHEHUE PEAKIIUU:
MnO + KCI(); + ... - KoMnQOy + ... + H20

Omnpenenute BOCCTAHOBUTEIb.

OtBet:

OIIK-1

TECT Ne §
1. B3amMocBsI3b HEOPraHMYECKHX COeJUHEHHIA.

3aganue 1. Onpenenute NPpoMeKyTOUHOE BEIIECTBO X B CXEME IPEBPAICHUIA:
CuO — X — CuCl»
Ortser:

OIIK-1

3aganme 2. Onpeaenure TpoMeKyTOUHOE BEMIECTBO X B CXEME ITPEBPAILICHUH:
Fe — X — Fe(OH):
Otser:

OIIK-1

3aganue 3. B cxeme npespaiteHuit

S—Xj— X2 — CuS

BEIIECTBAMH X| M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3aganue 4. B cxeme npespaiteHuit

Zn0 — X; — X3 — Zn(OH)»

BEIIECTBAMH X| M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3ananmue 5. Onpenenute BemecTBa X U Y B CXeME IMPEBPALICHUN:
X r
CuO — CuS0Oy — CuCl,.

OrtBer:

OIIK-2

3ananue 6. Onpenenute BemecTBa X 1 Y B CXeME MPEBPALICHUN:
Fe —X3 FeCl, —*s Fe(OH),

Ortser:

OIIK-1

3aganue 7. [lana cxema npeBpalieHui:

SO2 —»NaxSO3; —NaxSO4
Onpenenure BemectBa X 1 Y.
Otser:

OIIK-2

3ananme 8. /lana cxema npeBpalleHu:

CO; —-K>2CO3 —KNO3
Onpenenure BemectBa X 1 Y.
Otser:

OIIK-1
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Kpurtepun onieHKku 3HaHMH 00y4arOIIMXCH NIPH NPOBEACHUHU
TeCTHPOBAHUS

O11eHKa «OTIHYHOY

- BBICTABJISICTCS IPU YCIOBUHU MPABWILHOTO OTBETA 00YYAIOLIErocsl HE MEHEe
yeM 85 % TeCcTOBBIX 3aJIaHUH;

O11eHKa «XOPOI0»

- BBICTABJISCTCS IIPH YCIOBUHU MPABHIIBHOTO OTBETA 00yJaroIerocss He MEHee
yeM 70 % TecTOBBIX 3aJIaHUH;

O1ieHKa «y10BJIE€TBOPUTEIbHOY

- BBICTABJIACTCS IPH YCIOBUHU MPABMIIFHOTO OTBETa 00yJaroIerocss He MeHee
51 %; .

OlieHKa «HEYT0BJIETBOPUTEIbLHOY

- BBICTABJISACTCS MIPU YCIOBUU MPABUIILHOTO OTBETA 00YYAIOIIErocsi MEHEe YeM
Ha 50 % TecTOBBIX 3aIaHUM.

Pe3ynbTaThl TEKYIIETO KOHTPOJIS UCIIOIB3YIOTCS TIPU MPOBEACHUU
IIPOMEKYTOYHOM aTTECTALINH.
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5. MeToauuyeckue MaTepuaJibl, ONpeaeJasaonue npoueaypsbl
OLICHMBAHUA KOMIIETEHIMH

Texyuyuit KOHmpo.1b NPEICTABIISICT COOOM MPOBEPKY YCBOCHUS yUEOHOTO MaTepuaia
TEOPETUYECKOI0 U MPAKTHUECKOTO XapaKTepa, PEeryIsipHO OCYIIECTBISIEMYIO Ha MPOTSHKEHUU
cemecTpa.

K mocromHcTBaM 1aHHOTO THIIA OTHOCHUTCS €0 CUCTEMAaTUYHOCTh, HEMOCPEICTBEHHO
KOPPETHPYIOMIAsiCs ¢ TPEOOBAHUEM ITOCTOSTHHOTO M HETIPEPHIBHOTO MOHUTOPHHTA KauyecTBa
00y4eHus, a TaKkKe BO3MOKHOCTh 0aJIbHO-PEUTUHIOBON OLIEHKH YCIIEBAEMOCTH 00y4JatOIIUXCSl.

Henocratkom sBisieTcs pparMeHTapHOCTh U JIOKAIBHOCTh PpoBepku. KoMmeTeHnuio
LEIUKOM, a HE OT/ETbHBIC €€ 3JIEMEHTHI (3HAHUS, YMEHHSI, HaBBIKH ) TIPU MTOI00HOM KOHTpOJIE
MIPOBEPUTH HEBO3MOXKHO.

K ocHOBHBIM hopMam TeKy1Iero KOHTPOIIs (TEKyIIel aTTeCTallui) MOKHO OTHECTH YCTHBIM
OTIpOC, MUCEMEHHBIE 3a/IaHHsL, JTA00PaTOpHBIE PA0OTHI, KOHTPOJIbHBIE PaOOTHI.

Ilpomesrcymounasa ammecmayus, Kak IpaBUI0 OCYLIECTBIIIETCS B KOHIIE CEMECTpa U
MOJKET 3aBepIlIaTh U3YYCHHE KaK OTACNbHOM TUCIUILINHEI, TaK U ee pasfena (pa3ienaoB) /MOIYIS
(mopmyineit). [TpomexxyTouHast aTTecTaliys MIOMOTaeT OLIEHUTh 00Jiee KPYITHBIE COBOKYITHOCTH
3HAaHUU U YMEHUH, B HEKOTOPBIX CIIydasiX — Jlaxke (OpMUPOBAHUE ONPEACTCHHBIX
PO ECCHOHAIBHBIX KOMIIETEHITUH.

JlocTOMHCTBA: TOMOTAET OLEHUTH 00Jiee KPYIHbIE COBOKYITHOCTH 3HAHUI U YMEHHI, B
HEKOTOPBIX CITydasx — JAake (POPMUPOBAHHE OTPECIICHHBIX IPOPECCUOHATHHBIX KOMITICTCHITHH.

OcHoBHbIE (HOPMBI: 3aUeT.

Texkymuit KOHTPOJIb U TPOMEKYTOYHAS ATTECTAIMS TPAJAUIIMOHHO CITY>KaT OCHOBHBIM
CpeICTBOM obecrieueHus B yueOHOM Mpoliecce «0OpaTHOM CBSI3U» MEXKIY MpernoaaBaTeieM U
00y4JaroImuMcs, HEOOXOMMOU TSl CTUMYJIHPOBAHUS pa0OTHI 00YYarOIINXCS U
COBEPIICHCTBOBAHUS METOJIMKH MPENOJaBaHUs YUeOHBIX JUCIUILTNH.
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6. ODKCIIEPTHOE 3AK/IIOYEHMUME 11O UTOI'AM 3KCIIEPTU3bI
®OHJIA OHEHOYHBIX CPEACTB

JAucunmmiauna: Xumus
Hanpasaenue noarorosku: 08.03.01 CrpourensctBo

Pa3zpaboTunkom npeacTaBieH KOMIUIEKT JOKYMEHTOB, BKIFOYAIOIIHIA:

- macnopT GoH/1a OIIEHOYHBIX CPEACTB MO TUCHUILIUHE;

- 9Tarnbl GOPMHUPOBAHUS KOMIIETEHIIMH B MPOIECCE OCBOCHUS TUCHUTLIIUHBI,

- TIOKa3aTelid, KpUTEPUU U CPEJCTBA OILECHUBAHMUS KOMIICTCHLUH,
bopMHpYEMBIX B MTPOLIECCE U3YUEHUS JTUCITUTUTHBL

- KOMIUIEKT KOHTPOJIbHO-OIEHOYHBIX CPEJCTB MO TUCIHUILINHE;

- METOJMYECKHE MaTepHuaibl, ONpEIeNsIolue MNPOUEAYpPhl OLICHUBAHUS
KOMITETCHIIUH.

OueHouHbIE CpeACTBa JUIsl KOHTPOJS YCIEBAEMOCTH U YYEOHO-METOUYECKOE
oOecrieyeHue CaMOCTOSITEIbHOM padOThl 00YYaIOIIUXCS MPEACTABICHBI B TIOJHOM
oobveme. [Ipu nmomomm (oHAA OLIEHOYHBIX CPEJCTB OCYIIECTBISIETCS KOHTPOJIb U
yOpaBJIEHHE MPOLECCOM MPUOOpPETEeHUs O0yYarolMMUCS HEOOXOIUMbIX 3HAHUIMA,
YMEHHI, MPaKTUYECKOT0 OMbITa U KoMneTeHuui, onpeaeneHHsix I'OC BO.

[IpeacTaBieHHbIE  OIEHOYHBIE CpEACTBA MO  JUCIHUIUIMHE  «XUMHS»
pa3paboTaHbl Ha OCHOBE KOMIIETEHTHOCTHOI'O noaxoga K oOydeHHIO,
CTUMYJIUPYIOT TTO3HABATEILHYIO aKTUBHOCTH 32 CUET pazHooOpasus GopM 3adaHHi
Pa3HOTO YPOBHS CIOKHOCTH, (GOPMUPYIOT HABBIKA CaMO- ¥ B3aMOOIICHUBAHMSI.

KoHTposIbHO-U3MepUTENbHBIE MaTE€pHaIbl COOTBETCTBYIOT 0053aT€ILHOMY
mMuHumyMy cojaepxkanuio GI'OC BO, obGecneunBaroT MpoBEeACHHE aTTeCTallui
OoOy4YaroImMXcsl YUPEXKIACHUN BBICIIETO MPOQECCHOHATBLHOIO 00pa3oBaHusl, JAIOT
BO3MOKHOCTh OLICHUTD COOTBETCTBUE oOyyJaronmxcs KOHKPETHOMN
KBATM(PUKALUOHHON XapaKTEpUCTHKE.

®oHja oneHouyHbIX cpenctB no cnenuainbHocTH 08.03.01 CTpouTenbcTBO
MOXET OBITh UCIIOJB30BaH B Y4eOHOM TMpollecce B paMkax MNpoduiIbHON
NOATOTOBKM OakanaBpoB. Ha OCHOBaHMM M3J05KEHHOTO CUUTAIO LEJIECO00Pa3HBIM
yrBepxkaenne @OC no guciuIuinie « XUMHEsD B MPEJCTABICHHOM BHJIE.

®UO, yuenoe 3Banue, kadeapa

(HanmeHoBaHHE KadeIphl)

(naTa) (moIHCE)
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AHHOTAIMSA JTHCIHHUILIMHBI

Jucuunimaa
(Monvnn)

XUMUASA

Peanuzyembie
Kommerennmnn

OIIK-1, OIIK-2

NuaukaTopel
ITOCTYKEHUS
KOMIIETEHIINI

OIIK-1-1Ananuzupyet 3a1a4uu npodeccuoHanTbLHOM
NesITeIbHOCTH BBIIETISIS €€ 0a30BbIE COCTABIISIONINE;
OI1K-1-20cymecTBiseTr MOUCK HH(OpPMALUK Al PEHICHUS
[OCTABJICHHOW  3a/Jlaid  Ha  OCHOBE  HCIIOJIb30BaHUS
TEOPETUYECKUX M MPAKTUYECKHUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAyK, a TAK)K€ MAaTEMaTUYECKOTO anmnapara;
OIIK-1-3 PaccmaTpuBaeT U npeajaracT BO3MOKHBIE BapUAHTHI
[pELIEHMUs MTOCTaBJICHHOW 3aJ1ayM, OLICHWBAasl WX JOCTOMHCTBA M
HEOCTATKHU.

OIIK-2.1. CoOupaet u cucTeMaTU3upPyeT HAYUYHO-TEXHUUYECKYIO
nHpopMaluu O paccMaTpuBaeMoM OOBEKTEe, B T.4. C
MCITOJTh30BaHNEM MH()OPMAITMOHHBIX TEXHOJIOTHH;

OIIK-2.2. Ucnonws3yeT cpelicTBa NPUKIAAHOTO MPOTPAMMHOTO
oOecrieueHus s 000CHOBAHUS PE3YJIbTATOB PEUICHUS 3a/1auu
podeCCUOHATILHON eATeIbHOCTH;

OI1K-2.3. Hcnonb3yer MHDOPMAIMOHHO-KOMMYHHUKAIITMOHHbBIE
TEXHOJIOTUU TUTSI oopmIteHus JIOKyMEHTAITUU u
npeAcTaBieHus HHGoOpMaluu B 00JacTH MPpodheCCHOHAIBHOM
NEeATEIIbHOCTH.

TpynoeMKOCTb,

108 /3

dopma
OTYETHOCTH (B
T.4. [10
ceMecTpam)

O®O: 3auer Bo 2 cemecTpe;
3dPO0: 3aueTt BO 2 ceMecTpe;
O3®0: 3auer B 3 cemecTpe
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PELHEH3 U

Ha pa0o4yl0 NporpaMMy 1o JUCHUIIMHE « XHMHSA» 1JI5 00y4alOUIUXCs
no HanpasJjeHuio noaroroBku 08.03.01 CrpourenbcTBo,

paspaboranHyo ctapmum npenogasarenem lllamanosoii O. A.

Peuensupyemas pabGouas mporpamMma MO JUCHHUIUIMHE «XUMHS» U1 OO0ydYaromuxcs
crenuanbHOcTH 08.03.01 CTpouTeNnbCcTBO COCTaBieHa C YYETOM TpeOOBaHUW pBIHKA Tpy/aa Ha
ocHoBe DeniepalIbHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEeILHOTO CTaHAapTa IO COOTBETCTBYIOIIEMY
HAIpPAaBJICHUIO MOJTOTOBKY BbICIIEro NpodeccruonanbHoro odpazoBanus (PI'OC BO) k ypoBHIO
MOJTOTOBKH BBIITYCKHHMKA BBICIIET0 MPO(ECCHOHATBHOTO YYEOHOTO 3aBEACHUSI.

CopepxaHue IporpaMMsbl IpeyCMaTPUBAET CUCTEMHOCTh [101a4d y4€OHOr0 MaTepuana.
Pasnensl mporpamMmbpl  MMEIOT JIOTUYECKYIO B3aUMOCBSI3b  MexIQy coOoil. Ilpu »sTom
pelycMaTpuBaeTCsl ONTUMAalbHas TMOJHOTa W3JIOokKeHus Mmarepuana. CTpykTypa paboueit
pOrpaMMBI Jienaet e€ yJo0HOM sl UCIIOJIb30BaHUS B Y4eOHOM Ipoliecce.

VY4yeOHast mporpaMma COJICPXKHUT: LENH W 33Ja4l M3YYCHHUS Kypca; TEeMaTHYECKHH IJIaH;
IUTaH JICKIMOHHBIX, Ja0OpPATOPHBIX 3aHSATHH, BONPOCH [UIS CaMOCTOSTENBHOW PabOTHI,
KOHTPOJIbHBIE BOIPOCH U CIIUCOK JIMUTEPATYphl; MEPEUYEHb BOIPOCOB ISl OJATOTOBKU K 3a4eTy
[0 HEOPraHWYEeCKOW M aHATUTHUECKOW XMMHUH. B ydeOHO-TeMaTHyecKoM IJIaHe NepedrCIIeHBI
BCE TEMbl M paslieNbl Kypca, C YKa3aHMEM KOJIMYECTBA YacOB, OTBOJMMBIX Ha JIEKLIMH U
naboparopHble paboThl. PacnipeneneHue yacoB Mo TemaMm M paszielaM COOTBETCTBYET BPEMEHH,
HE0OXOUMOMY JJIsi YCBOEHUS JaHHOro MaTepuaia. bubanorpaduueckuii Ciucok mpecTaBlieH
JIOCTATOYHO TOJIHO.

JlanHass mporpaMma COOTBETCTBYeT TpeOOBAaHUSAM, MPEIbSIBIIEMbIM K y4eOHOI
porpaMMme, ¥ MOKeT OBbITh PEKOMEH/I0BaHa B KauecTBe paboueil mporpammbsl Kypca «XHUMHs»
JUTsl 00yYaroIuxcs, OCBaMBaIOIIMX OCHOBHYIO 00pa30BaTeIbHYyI0 IPOrpaMMy 0 CHENHaTbHOCTH

08.03.01 Crpoutensctso.

JIOIIeHT, K. X. H. bocranosa @.A.
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JUCT NEPEYTBEPXJIEHUS PABOYEN TPOTPAMMBI JUCHUIIIAHBI

Pabouast nporpamma:

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

OT « » 20 T.

B pabouyro nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHUS:
1

2

3

Benymmit npenogasareiib

3aB. kadenpoii

omobpena Ha 20 /20 y4eOHsIii rox. [Ipotokon N 3acemanus kadeapbl

oT« » 20 T.

B pabouyro nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS:
1

2

3

Beaymmit npenoaaBatesnb

3aB. kadenpoii

onobpena Ha 20 /20 yueOnsIii roa. [Ipotokon Ne  3acemanust kadenps

oT« » 20 T.

B paGouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHHUS:
1

2

3

Benymmii npenonasatens

3aB. xadeapoit
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