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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, XMMHMYECKOM TEPMOJMHAMMKE, pacTBOpaM, 3JIEKTPOXUMUUYECKUM
cucreMaM B 00beMe, HeOOXOIMMOM JIJIsl PEIICHUsS] TPOM3BOJCTBEHHBIX M HMCCIEIOBATEIBCKHX
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-
OMOJIOTNMYECKUX ACIIEKTOB, SIBJICHUIN 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, BEIPA0OTAaTh YMEHHUS [10JIb30BAThCS MTPOCTEHIINM
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 JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBbBI

2.1. TuciunnuHa « XUMHUsD» OTHOCUTCS K 4acTH, GopMUpyeMOl y4acTHUKaMU
oOpa3oBaTenbHbIX OTHOIIEHNH broka 1. Jlucuuninnel (MOAY M), UMEET TECHYIO CBSI3b C
JPYTMMH JUCLUIUIMHAMM.

2.2. B Tabmume mnpuBENEHBl TPEIIIECTBYIOIIME U MOCIEAYIOMINE IUCIUIUIHHBL,
HarpaBJIeHHble Ha (OPMHPOBAHME KOMIIETCHLUH TUCHMIUIMHBI B COOTBETCTBHHM C MaTpULEH
koMmnerennui OI1.

IIpenmecTByomue 1 nocjaeayouue THCHHILINHBI,
HANPaBJCHHbIE HA (POPMHUPOBAHUE KOMIIETCHIM I

No
/ [peaecTByOIIME AUCIUATUIAHBI [Mocnenyromue TUCIUILTHHBI
/i
1 3HaHUs, IOJTYYCHHBIE Ha TPENbIYIIIEM YPOBHE | HHXXCHEPHAs Te0JI0TUs
2. oOpa3oBaHus 0€30ITacHOCTh JKU3HEICITEIIBHOCTH




CTPOUTCIIbHBIC MAaTCpUAJIbI ‘

[Inanupyembie

3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUA

PE3yNbTaThI

OCBOCHU

oOpasoBarenbHOM mporpammer  (OIT) —

KOMIICTCHIIM U O6y‘IaIOIJ_[I/IXCH OIIpCACIIAOTCA TpC6OBaHI/I5IMI/I CTaHIapTa II0 HAIIPpaBJICHUIO

MOJTOTOBKHU (CHEHAIBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHH ¢ MaTpuliel kommneTreHuuii OI1

IIpeJCTaBICHUE
nH(popManuu B
npodeccnoHanbHOM
JESITETbHOCTH C
HCTOJIb30BaHUEM
MH(OPMALIMOHHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

Ne Homep/ HaumeHnoBanue B pe3yabTate u3y4yeHusl TUCHMIIHHBI
/i HHJIEKC KOMIIeTEeHIIUH o0yyaromuecsi J0JKHbI:
KOMIIeTeHIM U (nJIn ee 4acTH)
1 2 3 4
Crnoco0eH pemarb OIIK-1-1Ananusupyer 3a/1a4u
1 OIIK-1 3a/1a4u npo(hecCHOHANBbHOM ACSITENbHOCTH BBIIEISSA
npodeccCHOHATBLHON ee 0a30BbBIE COCTABIISIONINE;
nesitenbHocTH Ha ocHOBe | OINK-1-20cymiecTBiser nmouck uHpopManuu
WCTIOJIb30BAHUS JUIE  PEUIeHHs TOCTaBJICHHOW 3aJadd Ha
TEOPETUYECKUX U OCHOBE HCIIOJIb30BAHUSI TEOPETUYECKUX U
MPAKTUYECKUX OCHOB MPAaKTUYECKHNX OCHOB  €CTECTBEHHBIX U
€CTECTBEHHBIX U TEXHUUYECKUX HayK, a TaKxkKe
TEXHUYECKHX HAYK, a MaTeMaTHYECKOTO arnmnapara;
takoke maremaruyeckoro | OINK-1-3 PaccmaTtpuBaer u mpenjaraer
ammapara BO3MOJKHBIE BapHaHTHI permeHus
MOCTAaBIEHHOW  3aJadyd, OICHMBas  HX
JIOCTOMHCTBA U HEJIOCTATKH.
CrnocoGeH BecTH OIIK-2.1. Cobupaer u cucTeMaTHU3UPYET
2. OIIK-2 00paboTKy, aHAIN3 U Hay4YHO-TEXHUYECKYIO uH(popManun 0

paccMaTpuBaeMoM  00BEKTe, B T.4. C
HCTIOJIb30BAHUEM nH()OPMAITMOHHBIX
TEXHOJIOTHIA;

OIlK-2.2. Hcnonsiyer cpencTBa

NPUKJIAJHOTO TPOrPpaMMHOrO OOecTedeHus
Uil OOOCHOBaHMSI Ppe3yJIbTaTOB PELICHUS
3a1a4u Npo(ecCuOHANbHOMN NesATeTbHOCTH;

OIIK-2.3. Hcmompzyer WHPOPMALUOHHO-
KOMMYHUKAI[IOHHBbIE ~ TEXHOJIOTUU  JUIA
odopmIteHUs JIOKyMEHTAITU! "

mpeacTaBieHus HWHPOpMAIMKM B 00JacTH
poheCCHOHAITBHON NeATEITHHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCTIIUITJIMHBI

4.1. OFbEM JUCIATIJIAMHBLI U BUAbI YYEBHOU PABOTHI

Ounas popma o0OyueHust

Bun yueoHoii padoTsi Bcero yacos | Cemectp ||
1 2 3
AyauTopHble 3aHATHS (BCero) 50 50
B ToMm unce:
Jlexumnm (JI) 16 16
[Ipaktuueckue 3ausarus (I113), Cemunaps (C)
B ToM uucrne, npakTuyeckas moJroToBKa - -
JIaboparopusie paboTs (JIP) 34 34
B ToM umcrne, mpakTuyeckas moJroToBKa
CamocrosiTesibHasi paboTa ooyuarwmmuxcsa (CPO) (Bcero) 56 56
B ToMm uncie:
KOHTAKTHAasl BHeayJAUTOpPHAasi padoTa 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JeKIUAMHU, KHUKHBIMU U 3JICKTPOHHBIMH 16 16
HCTOYHUKAMH
MIOJITOTOBKA K JJAOOPATOPHBIM 3aHATUSAM 10 10
JTIOKJIa T 10 10
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 10
MTOATOTOBKA K MPOMEKYTOYHOM aTTeCTallu 10 10
IIpomexyToUuHAs aTTEeCTAMSA 3ader (3) 3 3
ITpuem 3adera, yac 0,3 0,3
HUTOIO:
O01mas Tpy/10eMKOCTh 4acoB 108 108
324Y€THBIX eIUHUIL 3 3




OuHo-3204Has popma o0yueHust

Buj yuedHoii paGoTsi Bcero yacoB | Cemectp |11
1 2 3
AyIUTOpHBIE 3aHATHUS (BCEro) 32 32
B ToMm unce:
Jlekuuu (JI) 16 16
[Tpaxtrueckue 3ansarus (I113), Cemunaps (C)
B Tom uucne, mpakTHdecKas oAroTOBKa - -
JlaGopaTtopHbie padoTsr (JIP) 16 16
B ToMm uucne, mpakTHYecKas MoAroOTOBKa
CamocrosiTesibHas padora odyuarwuuxcs (CPO) (Bcero) 74 74
B ToMm uncrne:
KOHTAKTHAasl BHeayJAUTOpHAasi padoTa 1,7 1,7
Hpyrue Bugsl CPO:
paboTa ¢ JeKIUAMHU, KHUKHBIMU U 3JIEKTPOHHBIMH 24 o4
HMCTOYHUKAMU
MTOATOTOBKA K JIJAOOPATOPHBIM 3aHATHSIM 20 20
JOKJIaL 10 10
MIOJITOTOBKA K TEKYIIEMY KOHTPOJIO 10 10
MTOATOTOBKA K MPOMEKYTOYHOM aTTeCTaIlN 10 10
IIpomexyTouHast aTTeCTANMSA 3ader (3) 3 3
ITpuem 3auera, yac 0,3 0,3
UTOroO:
OO0wmas Tpy10eMKOCTh 4acoB 108 108
324Y€THBIX eUHUIL 3 3




3aounas popma o0yueHUs

. Bcero
Buj yueoHoii pa6oThI 4ACOB Cemectp |1
1 2 3
AyauTopHbIe 3aHATHS (BCero) 6 6
B ToM uucae:
Jlexmmm (JI) 2 2
[Ipaktuueckue 3anarus (I113), Cemunaps (C)
B Tom uucne, npakTHueckas MoAroToBKa ) )
Jlaboparopusie pabots (JIP) 4 4
B Tom uucne, npakTHueckas MoAroToBKa
CamocrosiTesibHas padora odyuaromierocs (CPO) (Bcero) 97 97
B Tom uncne:
KOHTAaKTHasi BHeay IMTOpHas pabora 1 1
Hpyrue Buael CPO:
paboTa ¢ TeKIUAMU, KHUKHBIMU U 3JICKTPOHHBIMH 24 o4
HUCTOYHUKAMU
MOJrOTOBKA K J1a00OPaTOPHBIM 3aHATHSIM 20 20
MOJATOTOBKA M BBITIOJIHEHHE KOHTPOJIBHBIX pabOT 20 20
MOATOTOBKA K MPOMEXYTOYHOM aTTeCTAIIK 20 20
IPOCMOTP BUACOTIEKIUI 13 13
3auet (3) 3 3
IIpoMeskyTOUHAsI aTTeCTALUSA [Tpuem 3auera, yac 0,3 0,3
CPO,uac 3,7 3,7
HUTOTIO: 4acoB 108 108
Obmast Tpynoemiocts 3a4eTHBIX eJUHHUIL 3 3




4.2. COAEPKAHUE JUCIIUIIJINHbI
4.2.1. Pa3neJbl AMCOMIIMHBI, BUIbI Y4eOHOM 1eATeJbHOCTH U (POPMBI KOHTPOJISI

Ounast popma oOyueHUS

Buapl yueOHOM neSTeIbHOCTH,
BKJIIOYAsI CAMOCTOATETBHYIO
e HaunmenoBanne padoTy oby4aromuxcs (B ®opMBI TEKYLIET0
Ne N pasnena yacax) KOHTPOJISA
cemecTpa
n/n AUCUUIIHHBI ycrneBaeMocTH
J | JP | II3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1 I CrpoeHme BemecTBa Bxopgsmmii TECTOBBII
koHTpoib Ne 1 (1,2,3,4)
2 4 6 12 | Ompoc 1o Teme
Kelic-3amanus
3amuTa 1a0. paboT
2. I KommiekcHbie 3amuTa 1a0. paboT
COCIMHEHUS 2 4 4 10 Ompoc o Teme
Kelic-3amanus
3. I OHepreTHka Pemenue 3anau u
XUMHYECKUX 2 4 2 8 yIpaKHEHUH
MPOLIECCOB Omnpoc no Teme
4. I Kunernka TecToBbIil KOHTpOIE Ne2
XUMHUYECKOU PeaKiuu Q)
2 6 4 12 | Ompoc mo Teme
Keiic-3amanus
3amura ja0. pabor
5. I PactBOpEI TecroBblit KOHTPOIL N3
(1,2,3
2 6 8 16 | Onpoc no Teme
Keiic-3amanuns
3ammra 5a0. pabot
6. I OxHCANTENBHO- TecroBblil kKoHTpOAL Ned
BOCCTAHOBUTEIIBHBIC Q)
peaxiuu 2 4 6 12 | Onpoc no Teme
Keitic-3amanus
3ammra 5a0. pabot
7. I XUMUS 3IEMEHTOB 3amuTa 1a0. paboT
> 4 12 18 TecToBbIil KOHTpONE Neb
(1)
[ToaroroBka gokianga
8. I AHanmuTH4IeCcKas 3ammra 1a0. paboT
XUMUS > > 14 18 [Moaroroska }
MIPOMEKYTOYHOH
aTTeCTalluH
I Bueaynuropnas
KOHTaKTHast paboTa HMHABHAYATLHRIC 1
1,7 | rpynmoBbie
KOHCYJIbTalluu
I IIpomexyTounas 03 | 3auer
aTTecTauus
HUTOIO: 16 | 34 - 56 108




OuynHo-3a04yHas popma oOydeHUs

Bunsbi yueOHOii 1eTeJILHOCTH,
BKJIIO4Yasd CAMOCTOATECJIbHYIO (I)OpM],I Tekymero
Ne HaumenoBanue padoty 00y4arommxcs (B yacax)
Ne KOHTPOJIsI
/n | CEMECTPa | pasjiena IHCHHILIHHEI yeneBaemocTH
J JIP | 113 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. Il CrpoeHue BelecTBa Bxopasmmuit
TECTOBBII
2 2 8 12 | xonTtposib N 1
(1,2,3,4)
3amuTa 1a6. paboT
2. " Komrrexcrbie 2 2 8 12 | 3ammTa 5ab. pabot
COCJIMHCHUS
3 " Juepreta Pewenue 3anau n
XUMHUYECKHX 2 2 8 12 .
YIpaKHECHUH
IPOIIECCOB
4. Il Kunernka TecToBBII
XUMHUYECKON 2 2 8 12 | xkonTposs Ne 2 (1)
peakIuu 3ammra 1a6. padboT
5. I PactBOpEI TecToBbIi
KOHTPOJIb No 3
2 2 8 12 (1,2.3)
3ammra y1ab. paboT
I OKHUCITUTEIIbHO- TecroBbIit
BOCCTAHOBUTEJIbHBIE 2 2 8 12 | xonTponp Ne 4 (1)
peaKkIuu 3ammra 1a6. padbot
7. I XUMUS 3JIEMEHTOB 3amuTa n1a0. paboT
TectoBblii
2 2 12 16 | xonTposnb Ne 5 (1)
[ToaroroBka
JIOKJIa1a
8. i AHanuTu4eckas 3amura 51ad. paboT
XUMUS ) ) 14 18 IToaroroBka x §
MIPOMEXKYTOYHOMN
aTTeCTalluu
I BreaynuropHas WHIUBHTy aJIbHbIE
KOHTaKTHas pabora 1,7 | ¥ rpyIIIOBbIC
KOHCYJIbTAllUU
1 [TpomesxyTouHas 03 | 3aser
aTTecTalus
HUTOro: 16 16 | - 74 | 108




3aouHas (hopma oOydeHHS

Buabl yueOHo# JesITeILHOCTH dopmbl
Ne HaumenoBanue y ’ p
Ne BKJIIOYAsi CAMOCTOATEIbHYI0 TeKyIIero
ceMecT pasnena
n/n a N — paboTy obdyuamommxcs (B yacax) KOHTPOJIA
P J | JIP | II3 | CPO | Beero | ycmeBaeMoCTH
1 2 3 4 5 6 7 8 9
1. 2 Crtpoenue Bxopgsamue
BEIlECTBA CUTYaIlMOHHBIE
3a/1a4d U
KOHTPOJIbHBIE
BOITPOCHI
2. 2 Kommnekcusie Pemenue 3ama4d u
COEIUHEHNS TIpaKHEHU I
2 50 | 54 |3
amura Jao.
pabor
3. 2 DHepreTuka 2
Pemenue 3amau u
XUMHAYECKAX o
YOpaKHEHUH
MIPOIIECCOB
4. 2 Kunernka
o Pemntenue 3agad u
XUMHAYECKON 9
YIpaKHECHUH
peakIu
5. 2 PactBophI Pewenue 3amay u
yYIpaXKHEHUN
6. 2 OKUCIUTEIHLHO-
Pemenue 3amau n
BOCCTAHOBUTEIIBbHEI DaKHEHIH
¢ peaKiun 2 47 49 yup
7. 2 XUMHA DIIEMEHTOB Pemrenue 3amad u
yIpaKHEHUN
8. 2 AHanuTndeckas Pemenue
XAMUAS KOHTPOJIbHON
paboThI
2 Bueayauropnas WHUBUIyaIbHbIE
KOHTaKTHas pabora 1 Y TPYHIOBbIE
KOHCYJIbTaIluU
2 [TpomesxyTouHas 0,3 | 3auer
aTTeCTaIus (3,7) | (xoHTpOJIB)
UTOIO: 2 4 - 97 108




4.2.2. JIeKIIHOHHBIH KypC

Ne | HaumeHoBaHue HanmenoBanue Tembl |(Cojep:kaHue pas3jiena B Bcero yacos
n/n | pasaeja JIMCUMILVIMHBI | JIEKIHH MUAAKTHYECKUX eJUHULAX
O0PO 0390 BPO
1 2 3 4 5 6 7
Cemectp ||
1. | Ctpoenue Brenenue B CoBpemeHHast MOJIETTh
BEIIECTBA HEOPTaHHMYECKYIO cTpoeHus aroma. KBaHTOBBIC 2 2
XxuMHI0. OCHOBHBIE uucia. Ctpoenue
[MOHSITHUS U 3aKOHBI DIIEKTPOHHBIX 000JI0UEK
X MHH. aTomMoB. CTpoeHue siapa u
Xumuueckas npupoja [paIvOaKTUBHBIE
pemiecTB. CTpoeHue [peBpareHUs.
ATOMA U XUMUYeCKast [Tepunoanueckuii 3aKoH U
CBA3b. CHUCTEMA 3JIEMEHTOB
/I.N.Menneneesa. [Ipupona
XMMHYECKOH CBSI3U.
KoBaneHTHas CBs3b.
[MuOpunn3anys opOUTaICH.
2. | KommiekcHbie KommuiekcHbie [Teopust Bepnepa. 2 2
COEIMHEHUS CoeIMHEHUs Homenknarypa
KOMILIEKCHBIX COEJIMHEHHUH. 2
Knaccudukarus
KOMIUIEKCHBIX COEIMHEHUI.
3. | DHepreruka OCHOBBI XUMHYECKOM OcHoBuble noHsTHUs. [lepBoe 2 2
XUMHYECKUX TePMOJUHAMUKHI HAYaJI0 TEPMOAMHAMUKH.
MIPOLIECCOB Baxon ['ecca. Bropoe Hauaino
TEPMOIMHAMUKH.
Hamnpasnenue
CaMOIIPOM3BOJILHOTO
MPOTEKAHMUS TPOLIECCOB.
Oneprus ['n66ca.
4. | Kuneruka xumuueckoil [Xumudeckas KuHeTHKa:  [CKOPOCTb PEAKIUH. 2 2
peakuuun CKOPOCTh peakluu 1 3aBUCHUMOCTBH CKOPOCTHU
MEeTO/IbI €€ peaKK OT KOHLIEHTPALUK.
PETyJIMPOBAHUA, MonexkysipHOCTb U HOPSII0K
Kose0aTenbHbIe PeaKluU. [PeakuuH. 3aBUCUMOCTb
Xummueckoe U (pa3oBoe  CKOPOCTH OT TEMIIEPATYPHI.
paBHOBECHE. Karanurnueckue peakuuu.
KaranuzaTopsr u XMMHUYeCKOe paBHOBECHE.
KaTaTUTHYECKUE
CHCTEMBI.
5. | PactBopsh! PactBopsl. OOmIMe OO6111e npeacTaBIeHus O 2 2
[IpEeCTaBICHUS O pacTBOpax. MexaHu3m
acTBOpax. 0Opa3oBaHMs paCTBOPOB.
PacTBopsl. PacTBOpBI CBolicTBa pacTBOPOB.
BIIEKTPOJIUTOB. PacTBOPBI 3JIEKTPOIHUTOB.
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PactBopbl. MoHHOE [Maaponms conelt. bydephsie
[IPOU3BEACHUE BOJIBI. pactBOpbI. JucnepcHbie
['unponus coneil. CHCTEMBI U UX
KJ1acCU(UKAIHSI.
6. | OxucnauTenabHO- OKHCAUTENBHO- CTeneHb OKHCIICHHUSI. 2 2
BOCCTAHOBUTEJIbHBIE BOCCTaHOBUTEJIbHbBIE OKHCIUTENBHO-
peakuuun peakuun BOCCTAHOBUTEJIbHBIE
[peakuuu. XapakTepHbIE
ocobenHocti OBP. Tursr
OBP. MeToauka cocTaBieHUs
OBP.
7. | XuMHUs JIEMEHTOB XUMHUS HIIEMEHTOB S-3JIEMEHTBI. P-3JIEMEHTHI. d- 2 2
DIIEMEHT
8. | AHanutnueckas xuMusi | AHanuTHuecKas Xxumus |KadecTBEHHBIH aHAIN3. 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 6 I
Cemectp |
1. | Crpoenue BemecTBa | OCHOBHBIE KJIACCHI ITpaBuna paboTsl B
HEOPraHUYECKOU naboparopuu. MHCTpyKTa) 2
XUMUHU M0 TeXHHUKE 0€30IacHOCTH.
N3yuenue pacnpeneneHus
AJIEKTPOHOB MO OPOUTAIISAM,
KBaHTOBBIE YHUCIIA,
NEPUOANYECKOTO U3MEHEHHUS
CBOICTB aromMoB. M3yueHue
MPOCTPAHCTBEHHOTO CTPOSHUS
MOJIEKYJI C Pa3INIHBIMU
Bujiamu cBsizu. Tect Ne 1.
2. | KommnekcHele KomnuekcHbie CocraBieHusl ypaBHEHUE 2
COEJIMHEHUS COEJIMHEHUS JUCCOLMAIMKN U COCTABIICHUS
Ha3BaHUS KOMIUIEKCHBIX 2
coenuHeHui. Onpenenenus
Kh.
3. | DHepreTtuka - Pacuert ternoBsIx 3¢ (eKToB, 2
XUMHYECKHUX W3MEHEHUS DHTPOIIUU U
IIPOLIECCOB TEPMOJUHAMHUYECKHUX
MOTEHLUAJIOB XUMHUYECKUX
MIPOLIECCOB.
4. | Kuneruka CkopocThb Pacuetsl ckopocTell peakiuil
XUMHYECKOMN XUMHUYECKHUX B 3aBHCUMOCTH OT pa3iHYHBIX 2
peakuuu peakuui. ycioBuil (pupoja u
KOHIEHTpALUs pearupyromux
Karanus. BEILIECTB, TEMIIEpaTypa).
PacueTs! cmemenus
XUMHYECKOE XUMHYECKOTO PABHOBECHS B
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paBHOBECHE. 3aBUCHMOCTH OT Pa3InYHBIX
tdhakTopoB. Tect Ne 2,
5. PacTtBopHI Peakiuu B pactBopax | Pemenue 3agad Ha
AIIEKTPOJIUTOB. BBIYKCJICHHE KOHIICHTPAIIMU 2
pactBopoB. [ncconnarus
I'moponus comneit KHCJIOT, OCHOBAaHHM, COJICH B
BOJTHBIX pacTBOpax.
CocTaBieHUs1 HOHHBIX
pEaKINH U YPABHEHUMU.
'uaponu3a pa3invHbIX THIIOB
couseil. Tect Ne 3.
6. | OxucnurenbHO- OKHCIHUTENBHO- CocraBiieHrEe ypaBHEHUI 4 2
BOCCTAHOBUTEIIbHBIE | BOCCTAHOBHUTEIIBHBIC | OKHCIUTEIBHO-
peakuum peakuu BOCCTaHOBHTEIIHHBIX PEAKIIUH
METOJIOM 3JICKTPOHHOTO
OanaHca ¥ METOJIOM
nonypeakiui. Tect Ne 4.
7. | Xumust 3IeMEHTOB KauecTBeHHbIC S-3JIEMEHTBI. P-3JIEMEHTHI. d- 4 2
peaKiii Ha aHUOHBI aneMeHT. Tect Ne 5,
8. | AnanmuTnueckas KauectBennsiii u OCHOBHBIE TTOHSATHUS 2 2
XUMUSI KOJINYECTBEHHBIIH Ka4eCTBEHHOTO aHaJIHM3a
aHaJm3
HNTOI'O yacoB B cemecTpe: 34 16
4.2.4. IlpakTnyecKkue 3aHATHUS
[To maHHOI TUCHUIUIMHE HE MPEANOIaralTcs
4.3. CAMOCTOSTEJBHAS PABOTA OBYYAIKOIIIUXCSI
Buasr CPO
Ounasn ¢popma o0yueHus
Ne HaunmenoBaHue pasgena Ne Bcero
n/n )II/ICIIHHJII/II-II)I)I ! n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp ||
1. | Ctpoenue BemiecTBa 11 PaGora ¢ KOHCTIEKTOM, KHUTaMH U
ANEKTPOHHBIMU UCTOIYHHUKAMHU
12 ITonroroBka k 1a00paTOPHOMY 3aHATHIO 6
13 [ToaroroBka Kk TEKyIieMy KOHTPOJIO
2. | KommiekcHbie 2.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMH U
COETMHEHUS ANEKTPOHHBIMU UCTOYHUKAMU 4
2.2 [TonroroBka K 1a00paTOPHOMY 3aHSITHIO
3. | DHepreruka 31 PaGota ¢ KOHCTIEKTOM, KHUTaMH U 5
XUMHUYECKHX TPOIIECCOB NEKTPOHHBIMU UCTOYHUKAMU
4. | Kuneruka xumuueckon | 4.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMH U
peakuuu ANEKTPOHHBIMU UCTOYHUKAMU 4
4.2 [TonroroBka k 1a00paTOPHOMY 3aHATHIO
4.3 [ToaroroBka K TEKyIIeMy KOHTPOJIO
5. | PacTBopnl 5.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH U
ANEKTPOHHBIMU UCTOIHHUKAMHU 8
5.2 [TonroroBka K 1a00paTOPHOMY 3aHSITHIO




5.3

[ToaroroBka K TEKyIIeMy KOHTPOJIIO

6. | OKHCIUTENBHO- 6.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
BOCCTaHOBUTEJIHHbBIE ANEKTPOHHBIMU UCTOYHUKAMU 6
peakmu 6.2 [ToaroroBka K J1ab0paTOpHOMY 3aHATHIO
6.3 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
7. | XuMHS DJIEMEHTOB 7.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
ANEKTPOHHBIMU UCTOYHUKAMU
7.2 [ToaroroBka K J1abOpaTOpHOMY 3aHATHIO 12
7.3 [ToaroroBka moxmnana
14 [ToaroToBKa K TeKylieMy KOHTPOJIIO
8. | Anamutnueckas xumus | 8.1 Pabora ¢ KOHCIIEKTOM, KHUT'aMHU U
ANEKTPOHHBIMU UCTOYHUKAMU 14
8.2 [ToaroroBka K 1a00paTOPHOMY 3aHATHIO
8.3 [ToarotroBka K MpoOMeKyTOYHOU aTTeCTallUU
HNUTOI'O yacoB B cemecTpe: 56
OuHo-3204Hast popMma 00yUeHUA
Ne HaunmenoBanue pasjena Ne Bcero
n/n JII/ICIIHHJII/II-E,I)I ! n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp ||
1. CtpocHue BemecTBa 1.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
ANEKTPOHHBIMU UCTOYHHKAMU 8
12 [ToaroroBka k 1a60PaTOPHOMY 3aHSATHIO
13 [ToaroroBka K TEKyIIeMy KOHTPOJIIO
2. | Kommnekcubie 2.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
COCITUHEHUS ANEKTPOHHBIMU UCTOTHHKAMU 8
2.2 [TonroroBka K 1a00paTOPHOMY 3aHSTHIO
3. | DHepreruka 31 Pabota ¢ KOHCTIEKTOM, KHUTaMH 1 3
XUMHUYECKHX TPOIIECCOB ANEKTPOHHBIMU UCTOYHUKAMU
4. | Kuneruka xummdeckoii | 4.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U
peakuuu ANEKTPOHHBIMU UCTOYHUKAMU 3
4.2 [ToaroroBka k 1a00paTOpHOMY 3aHSITHIO
4.3 [ToAroToBKa K TEKyIIeMy KOHTPOJIIO
5. | PactBophI 5.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH 1
ANEKTPOHHBIMU UCTOYHUKAMU 3
52 [ToaroroBka k 1a60paTOPHOMY 3aHSATHIO
5.3 [ToAroToBKa K TEKyIIeMy KOHTPOJIIO
6. | OkucauTEILHO- 6.1 PabGora ¢ KOHCITIEKTOM, KHUT'aMH U
BOCCTaHOBUTEJIbHbBIE ANEKTPOHHBIMU UCTOYHUKAMU 3
peakuuu 6.2 IToxroroBka k 1a00paTOPHOMY 3aHATHIO
6.3 [ToAroToBKa K TEKyIIEeMY KOHTPOJIIO
7. | XuMHS DIIEMEHTOB 7.1 PabGora ¢ KOHCIIEKTOM, KHUT'aMH U
ANEKTPOHHBIMU UCTOIHHKAMHU
1.2 IToxroroBka k 1a00paTOPHOMY 3aHSATHIO 12
7.3 IToaroroska moxiama
74 [loaroroBka K TEKyleMy KOHTPOJIIO
8. | Anaymtnueckas xumus | 8.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH H
3JEKTPOHHBIMU UCTOYHUKAMHU 14
8.2 [ToaroroBka K 1a60paTOPHOMY 3aHSITHIO
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8.3

‘ [ToaroroBka K IpOMEKYTOYHOHN aTTECTALUU

HUTOI'O yacoB B cemecTpe: 74
3aounas popma o0yueHus
Ne HaumenoBanue Ne Bt CPO Bcero
n/n | pasaesa IMCHUIUVIMHBI | 1/I JacoB
1 2 3 4 5
Cemectp 2
1. | CrpoeHue BerecTBa 11 PaboTa ¢ KOHCTIEKTOM, KHUTaMH 1 3JIEKTPOHHBIMU
HMCTOYHUKAMH
12 [ToaroTroBka v BHIMOTHEHHUE KOHTPOJIBHBIX Pa0dOT
2. | KommekcHbie 21 PaboTa ¢ KOHCTIEKTOM, KHUTaMH H 3JIEKTPOHHBIMHU
COCIIMHCHUS WUCTOYHUKAMU
2.2 [ToaroroBka 1 BBIMOTHEHUE KOHTPOIBHBIX PadbOT
2.3 [IpocMoTp BUaCONIEKIUN 50
3. | DHepreruka 31 PaboTa ¢ KOHCIIEKTOM, KHUTaMH ¥ JIEKTPOHHBIMHU
XUMHYECKHX WUCTOYHUKAMU
IPOIIECCOB 3.2 [TonroToBKa M BBIOJHEHHE KOHTPOJIBHBIX PadOT
4. | Kunernka xumuueckon | 4.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH ¥ AJIEKTPOHHBIMHU
peaxuun HMCTOYHUKAMH
4.2 [ToaroroBka 1 BHIMOJIHEHHE KOHTPOIBHBIX paObOT
4.3 [IpocmoTp BUEONIEKITUT
5. | PactBopsl 5.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
HMCTOYHUKAMH
5.2 IToaroroBka v BHIMOTHEHHUE KOHTPOJIBHBIX padoT
6. | OxucnuTensHo- 6.1 Pa6ora ¢ KOHCTIEKTOM, KHUTaMH U JIEKTPOHHBIMU
BOCCTaHOBUTEIIbHBIE HMCTOYHUKAMHU
peaKIun 6.2 [TonroToBKa M BBIOJHEHHE KOHTPOJIBHBIX PadOT
7. | XuMHus 37I€MEHTOB 7.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU a1
HMCTOYHUKAMH
1.2 [ToAroToBKa U BHIMOJHEHHE KOHTPOJIBHBIX pabOT
8. | Anamutnueckas xumus | 8.1 PaGota ¢ KOHCTIEKTOM, KHUTaMH U AJIEKTPOHHBIMU
HMCTOYHUKAMHU
8.2 [ToaroroBka 1 BHINOJIHEHHE KOHTPOJIbHBIX padbOT
8.3 [ToaroToBka K MpOMEKYTOYHOU aTTeCTAlUU
HNTOI'O yacoB B cemecTpe: 97
5. INEPEYEHb YUYEBHO-METOJAUYECKOI'O OBECIIEYEHUSA JJISA

CAMOCTOSTEJBHON PABOTHI OBYYAIOHINXCS IO JUCHUIIINHE

5.1. Meroanyeckue YKa3aHusl Uil NOATOTOBKM K JIEKIIHOHHBIM M JIaDOPaTOPHBLIM
3aHATUAM MO0 IMCUUILINHE «XUMUD)
OOyueHue ckIaabIBaeTCsl M3 ayAMTOPHBIX 3aHATHM, BKIIOYAIOIIMX JIEKIIMOHHBIN Kypc,

JIa60paTOpHLIe 3aHATHUS U CaMOCTOSATEIbHOM pa6OTBI. OcHOBHOE y‘-IC6HOC BpEMA BBIACIIACTCA HA
na6opaTopHHe 3aHATUSA, Ha KOTOPBIX OTpa6aTI)IBaIOTC$I pe€liCHUA CUTYAllMOHHBIX 3aJad,
BBITIOJIHATOTCA J'Ia60paTOpHBIC pa60TBI C 3aKpCIUICHUCM HNPAKTHYCCKUX HABBIKOB, PCHIAKOTCA
TECCTOBBIC 3a/JaHU.

IIo KaxXIOMYy pasacity pa3pa60TaHLI METOAUYCCKUC PCKOMCHOAIIUU IJIsA 06yqa101u14xc;1.
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PaboTta oOy4arommxcs B rpymnme GopMUPYET 4yBCTBO KOJUIEKTUBH3MA M KOMMYHHUKAa0€IbHOCTb.

Tekylmmii KOHTPOJIb YCBOCHUS MPEAMETA ONPEAEIISIETCS YCTHBIM OIIPOCOM B XOJI€ 3aHATHUM,
IOpU PEIICHUU THUIOBBIX CHUTYAallMOHHBIX 3aJla4, TECTOBBIX KOHTPOJIbHBIX 3aJaHUNl M MpH
BBITIOJTHEHUH KOHTPOJIBHBIX PaboT.

[To oxoH4YaHUU Kypca MPOBOAUTCS HK3aMEH, BKIIIOYAIOLIHI:

— cobeceToBaHME MO0 TEOPETUIECKUM BOTIPOCAM JTUCIUILITHHEI;

— pelleHHe CUTYaIlMOHHBIX 3aj]ad, BKIIOYash TPAKTOBKY pPe3yJbTaTOB JAOOPATOPHBIX U
WHCTPYMEHTAJIbHBIX HCCIICIOBAHUH.

5.2. Meroguueckue yKkazaHus JJisl MOATOTOBKH K CAMOCTOSITE/ILHOI padoTe 00y4aromuxcs
M0 THCHHUIJIHHE « XUMHD»
CognepxaHre BHEAYIUTOPHOW CaMOCTOSITENIBHONH pPAa0OTHl OOYYaIOIIUXCS TIO JTUCIUIUIAHE
«XUMUS» BKITIOYAET B €05 pa3IMUHbIC BUbBI IESTCILHOCTH:

— YTEHHUE TeKcTa (yueOHMKa, IePBOMCTOUYHHUKA, TOMOJTHUTEIHHON TUTEPaTyphl);

— COCTaBJICHHUE TIJIaHA TEKCTA;

— KOHCIICKTHPOBAHUC TCKCTA,

— paboTa co CJIOBapsSIMU M CITPABOYHUKAMU;

— IOATOTOBKA K JTabopaTopHOi paboTe;

— pellieHre BapUaTUBHBIX 33/1a4 U YIIPAKHCHUH;

— TMOATOTOBKA K KOHTPOJIbHBIM paboTam;

— paboTa C IEKTPOHHBIMUA UHPOPMALIMOHHBIMU PECYPCAMU;

— IIOAr0oTOBKA 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 JEKIus. 2 2 2
Busyanuzanus v mpe3eHTarus
2. | Jlexuus: PactBopsl O0630pHas JTeKIusl. 2 2
Busyanuzanus v mpe3eHTarus
3. | Jlexkuusa: OKUCIUTEIBLHO- O0630pHas JeKIusl. 2 2
BOCCTAHOBHTEJBHBIC PEAKIIHU Busyanuzanus v mpe3eHTarus
4. | JJaboparopHas pabota 2. Kuneruka | IIpaktuueckue MeToibl 6 2 2
XUMHUYECKUX PEAKLUN BbIPa0OTKH MPOPECCUOHAIBHBIX
YMEHUH
5. | JJabopatopnas pabora 7. [TpakTHyeckre MeTO bl 4 2
OKuCINTENIBHO-BOCCTAHOBUTEIIBHBIE | BEIPAOOTKHU NMPO(ECCHOHAIBHBIX
peakuuu YMEHUHU
6. | JlJaboparopnas pabota 9. [IpakTHueckue METOIbI 4 2
KayecTBeHHBIE peakIIMi Ha aHUOHBI | BBIPAOOTKHU MPO(PECCHOHATBHBIX
YMEHHUH
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7. YYEBHO-METOIUYECKOE 1 HWH®OPMAIMOHHOE OBECIEYEHHUE
JUCHUITTIMHBI
7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

CnHcoOK OCHOBHOM JIMTEPaTyphbl

Axumos, JI. . Xumus : yuebnoe nocobue / JI. 1. Akumos, A. U. [1aBnos. — Cankr-IletepOypr : CaHkT-
[MeTepOyprekuii rocynapcTBEHHBIN apXUTEKTYpPHO-CTpOUTebHbIH yHEBepcuTeT, DBC ACB, 2011. — 142 C.
— ISBN 978-5-9227-0291-1. — Tekct : snektpouHbldi // I{udpoBoit oOpasoBarenbHblil pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/19054.html — Pexxum nocTyma: uisi aBTOPU3HP.
0JIb30BATENCH

I'puropsesa, JI. C. Xumus B ctpourtensctse : kKype seknuii / JI. C. I'puropseBa. — MockBa : MOCKOBCKHIA
roCyJapcTBeHHBIN cTpouTenbHblil yHuBepcuteT, O6C ACB, 2010. — 104 c. — TekcT : 3MeKTPOHHBIN //
Hudposoit 00pa3oBaTeIbHbIH pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/16316.html — Pesxum fgoctyma: Jyisi aBTOPU3HUP. MOJIb30BaTEICH

I'puropeeBa, JI. C. Xumus B cTpouTenascTBe : ydeOHOoe mocobme / JI. C. I'puroppeBa. — Mocksa :
MOCKOBCKHI TOCYTapCTBEHHBIN CTPOUTENBHBIN YHUBepcuTeT, Al [Tu Op Meaua, 35C ACB, 2017. — 173
Cc. — ISBN 978-5-7264-1443-0. — Texct : anextponHnsiid // LludpoBoit obpazoBatenbhblii pecypc [PR
SMART : [caiit]. — URL: https.//www.iprbookshop.ru/60767.html . — Pexxum moctyma: ajsi aBTOPU3HP.
[0JIb30BaTENIEH

Kosanpuykosa, O. B. Xumust : yaueOHoe nmocodue / O. B. Koanbuykosa, O. A. EropoBa. — Mocksa :
Poccwiickuii yauBepcuTeT Apyk0bI HapoaoB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — Tekcr :
aeKTpoHHbIH // LludpoBoit oOpaszoBatenbHbIN pecypc IPR SMART : [caiiT]. — URL.:
https://www.iprbookshop.ru/11429.html — Pesxum foctyma: Jyisi aBTOPU3HUP. MOJIb30BATEINCH

Kouerkos, B. A. Xumust B crpoutesnbctse. [lonnmepsl, miacTMacchl, Kpacku : yaeOHoe mocobue / B. A.
Kouetxos, B. B. BoponkoBa. — MockBa : MOCKOBCKHIA TOCYAapCTBEHHbII CTPOUTENBHBIN YHUBEPCUTET, Al
[Iu Op Menuna, O5C ACB, 2015. — 186 c. — ISBN 978-5-7264-1088-3. — TekcT : 3/1eKTpOHHBIH //
Hudposoit o0Opa3oBarenbHbIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/35442.html — Pesxum nocTyma: uist aBTOpU3HUP. MOJIb30BaTeNei

Jlucos, H. . Xumus : yue6Hoe mocodbue / H. U. Jlucos, C. U. TromenneBa. — 2-¢ m3n. — Camapa :
Camapckuil rocymapcTBeHHbIM TexHudyeckuil ynusepcuter, ObC ACB, 2017. — 120 c. — Teker :
anektpouubit  //  lludposoii oOpaszoBarenbHbii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91145.html — Pesxum fgoctyma: Jyisi aBTOPU3HUP. MMOJIb30BaTENCH

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
obpasoBarenbHblii 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 CHCTEM YIMPABJICHUS U PagnodJeKTpoHUKH, Db Konrtent, 2012. — 170 ¢. — ISBN 978-5-
4332-0034-0. — Texkcr : anexktponnslii / Ludpposoit obpazosatensubiii pecypc IPR SMART : [caiit]. —
URL: https.//www.iprbookshop.ru/13873.html — Pexxum gocTyma: uis aBTOPU3UP. TOJIb30BaTeIeH

Cnucok 10N0JTHUTEILHOI JIUTepaTyphl

Amnppeesa, H. A. Xumust ieMeHTa 1 BSDKYIIMX BEIIECTB : yueOHoe mocooue / H. A. Auapeesa. — CaHKT-
[TerepOypr : Cankr-IleTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYpPHO-CTPOUTENbHEIN yHUBEpcUTET, DBC
ACB, 2011. — 67 c. — ISBN 978-5-9227-0293-5. — Tekct : osnextponnsiii // Ludposoii
obpaszoBarenbHbiii pecypc IPR SMART : [caiit]. — URL: https.//www.iprbookshop.ru/19053.html —
PexxuM foctyna: g aBTOpU3HP. MOJIb30BaTeNeH

10.

Xumus : MeToandeckue ykazanus / coctaButenu JI. M. AkumoB [u 1p.], mox penakmueit JI. M. AkumoB. —
Cankr-IlerepOypr : Cankr-lleTepOyprekuil rocy 1apcTBEHHBINH apXUTEKTYPHO-CTPOUTEIbHBIH YHUBEPCUTET,
3BC ACB, 2013. — 114 c. — Tekcr : anextponnsii // [lndposoii obpazosarenbhbiii pecype IPR SMART :
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https://www.iprbookshop.ru/19054.html
https://www.iprbookshop.ru/16316.html
https://www.iprbookshop.ru/60767.html
https://www.iprbookshop.ru/11429.html
https://www.iprbookshop.ru/35442.html
https://www.iprbookshop.ru/91145.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/13873.html
https://www.iprbookshop.ru/19053.html

[caiit]. — URL: https//www.iprbookshop.ru/26881.ntml  — Pexum gocTyma: Aias  aBTOPH3HP.
10JIb30BaTENICH

11.| Xumus : yuebnoe mocodme / A. I'. Kpusnena, JI. I'. bapcykona, I'. FO. Boctpukosa [u mp.]. — 2-e 31, —
Boponex : BopoHexxckuil rocynapcTBeHHbIH TexHuueckuit yausepcurer, ObC ACB, 2022. — 131 ¢. —

ISBN 978-5-7731-1050-7. — Texcr : anextponnsiit // Lludpooit obpazoBarenbublii pecypc IPR SMART :

[caiir]. — URL: https.//www.iprbookshop.ru/127256.html — Pexxum mocTyma: [jist  aBTOPH3HP.
OJIL30BaTeNeH

12.

XUMHUSI B CTPOUTEIILCTBE :

[caiiT]. — URL:

Pexxum pocrymna:

OJIb30BaTeNIeH

KypHan J1abopaTopHbIX padoT / cocraButenu H. M. MansBckwuii [u ap.], mox
penakuuer FO. B. YctunoBa. — MockBa : MOCKOBCKMH TOCYJ1IapCTBEHHBIM CTPOUTEIbHBIA YHUBEPCUTET,
OBbC ACB, 2014. — 22 c. — Tekcr : anextponHbIH // LludpoBoii oOpa3oBatenbHbil pecypec IPR SMART :

https.//www.iprbookshop.ru/30366.html  — JUTSL  aBTOPHU3HUP.

7.2. Tlepedyens pecypcoB HHGOPMAITMOHHO-TEIICKOMMYHHKAITMOHHONW CETH

«HTEepHET

http://window.edu.ru - EqrHoe 0kHO gocTyma K 00pa3oBaTenbHbIM pECYpPCaM;

http://fcior.edu.ru - DenepaibHbIN HEHTP HHOOPMALIMOHHO-00Pa30BaATENILHEIX PECYPCOB;

http://elibrary.ru - Hayynas snexkrponHas oubimoreka.

7.3. ndopManinoHHbIE TEXHOJIOTUH, JIMIICH3MOHHOE MMPOTPpaMMHOE 00ecTieueHue

JInneH3noHHoOe IIPpOrpaMMHOC obecrieueHue

PeKBHU3UTHI TUIIEH3HI/ TOTOBOPOB

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

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

6. Project 2008, 2010, 2013

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

Wnentudukarop noxmucuuka: 1203743421
Cpok aeiictBus: 30.06.2022

(TpoIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

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

Jlunensus 6eccpoyHas

Awnrusupyc Dr.Web Desktop Security Suite

JIM1eH3nOHHBIN cepTuhUKaT
Cepuitabiii Ne 8DV G-VI6F-H8S7-NRBC
Cpoxk genctBus: ¢ 20.10.2022 go 22.10.2023

Koncynbrant [lroc

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

[Tudposoii 0Opa3oBaTeNbHBIN pecypc
IPRsmart

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

becriatroe 110

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBaHusi K ayTUTOPHAM (MOMENIEHUSIM, MeCTAM) /ISl IPOBeIeHUs 3AHATHIL:
1. YueOHas ayiuTopus JJis IPOBEACHUS 3aHITHH JICKITMOHHOTO THIIA:
- HabOp IEMOHCTPAIMOHHOTO 000PYI0OBaHUS U Y4eOHO-HATIISIIHBIX TOCOOM, 00€CTIeUHBAIOIINX
TEMaTUYECKHE WILTIOCTPAIIAU: IPOSKTOP, IKPaH, HOYTOYK;
- CIIeIMaTU3UpOBaHHasl MeOesIb: CTOM MPENoIaBaTebCKUH, CTYI Ui MIpernoaaBaTes, CTOI
YYCHUYECKHUH, CTYJl yUSHHUECKHH, I0CKa yUYeHnYecKas, Tym0a kadeapa.

2. YuyeOHast ayauTopusi Uil TPOBENCHMS 3aHATUH J1TaOOpAaTOPHOrO THMA, TPYNIOBBIX 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:

- TexHHueckue cpeacrta odyuenusi: moHutop Acer TFT 17, cucremusiit 6mox iRu Ergo-Corp
121W

- CHeNUaTu3upoBaHHAas MeOenb: JOCKAa YUYCHHUYECKas, CTOJBl OJHOTYMOOBBIC, CTOJIBI
YUEHHUYECKHUE, CTYJIbsI MATKUE, CTYJIbsl YUYEHUYECKHUE.

3. ITomemieHue st CAMOCTOATEIBHOU PabOTHI.

bubnnoTeuHO-N31aTeILCKHUM IEHTD.

Otaen oOcinyKUBaHUS NEYATHBIMU U3/IAHUSMU: KOMIUIEKT ITPOEKIIMOHHBIN, MyJIbTUMEAUIHOE
000py10BaHUE: 3KpaH HACTEHHBIH, IPOEKTOP, HOYTOYK, pabouue cTosbl Ha 1 MEeCTO, CTYJIbS.

8.2. TpeGoBaHus K 000pPY10BAHNIO PA00YMX MECT MPenoaaBaTesi U 00y4aroIuXcs

1. pa6oqee MCCTO Ip€rogaBaTeiisi, OCHAIICHHOC KOMIIBIOTEPOM C JOCTYIIOM K CETHU I/IHTepHeT;
2. pa6oqI/Ie MECTa 06yqa101u14xc;1, OCHaAIICHHBIC J'Ia60paTOpHBIMI/I CTOJIaMH, CTYJIbSIMU ,

8.3. TpeGoBanus K cieHAJIN3UPOBAHHOMY 000PY/I0BAHUIO:

1. JTaGopaTopHOe 000OpyI0OBaHHE: CTOJBI TAOOPATOPHBIE I XUMUYECKUX HCCIEAOBAHUM,
CTyJIbs TabopaTopHbIe 0e3 MOATOKOTHUKA, BBITSHKHBIC MTKA(DbI, IITATUBBI, CTUPTOBKH, MEIIIAIKH-
MarHuTHBIC, IITIATETH, JICKTPOTUIMTKA.

2. JlaGoparopnas mocyma: ¢GappopoBble THIIIH, 3KCHUKATOPHI, CTCKJISIHHBIE CTaKaHBI
BMecTUMOCThIO 250, 100 u 50 mi, mepHbie nHIMHAPH BMecTuMocThbio 250, 100, 50 u 10 m,
WHAWKaTOpHAas Oymara (YHUBEpCaJIbHAs, KpPAaCHBIH JAKMYyC, CHHHW JIAKMYC), CTCKJISTHHBIC
MaJOYKH, CTCKJISTHHbIC MPOOUPKH, OIOPETKH BMECTHUMOCTBIO 25 MII, KallelbHbIC IHIETKH,
MUTICTKH, TPOMBIBAJIKH, MEPHBIC KOJIOBI BMECTHMOCTBIO 50 MII, CIIUPTOBBIC TepMOMETpPHI 0-
100°C, mnumetkn Mopa BMecTUMOCTBIO 10 M, KOHMYECKHE KOJObI [JIsi TUTPOBAHUSA
BMecTUMOCTBIO 100 1 250 mit.

3. XuMHUYeCKHe PeaKTUBBI COTIACHO JIA0OPATOPHOMY IPAKTHKYMY.

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

Just  obecrnieueHus 00pa3oBaHMS WHBAIMIOB M OOydaromMxcs ¢
OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU  37I0pOBbsl  pa3pabarbiBaeTcsi (B  ciydae
HEO0OXOIUMOCTH) aJanTUPOBAaHHAS oOpa3oBarenbHas nporpamma,
WHIUBUYaJIbHBIN YYEOHBIN TUIAH C YYETOM OCOOEHHOCTEH X MCUXO0(PU3UYECKOTO
Pa3BUTHUSL U COCTOSIHUSL 370POBBS, B YACTHOCTU MPUMEHSIETCS WHIUBUYAJIbHBIN
HOJIXO0J K OCBOCHUI JUCHUIUIMHBL, WHIUBUAYaJbHBIC 3alaHus: pedeparsl,
NUCHbMEHHBbIE pPa0OThl M, HAOOOPOT, TOJBKO YCTHbIE OTBETHl W JMAJIOTH,
WHIMBHUIyaJIbHbIE KOHCYJbTAllMM, HCIIOJIb30BAHWE JAUKTOPOHA U  JIPYTHX
3aMMCBIBAIOIIMX CPEICTB JUIsl BOCIIPOM3BEIEHUS JIEKIHOHHOTO M CEMHHAPCKOIO
Marepuana.

B nemnsx oGecneuenus oOydaromuxcsi MHBAIUAOB U JIML C OrPaHUYECHHBIMU
BO3MOXKHOCTSIMH ~ 3[IOPOBBbSI  KOMIUIEKTyeTcs  (POHA  OCHOBHOW  y4eOHOI
JUTEPATYPOU, aJallTUPOBAHHOM K OTPAaHUYEHHIO 3JEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB, IocTyn K KoTopbiM opranuzoBaH B BUIl Axanemun. B OGuGnmorexe
NPOBOJSATCA  WMHJMBHIAyalbHbIE  KOHCYJbTAMM JUISl  JAaHHOM  KaTeropuu

18



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 ®OHJA OHEHOYHbBIX CPEJACTB
IO JNCHMIIJIMHE

XHUMHUA

1. Komnerenuuu, gopMupyembie B pouecce U3y4eHusl TN CHUIINHBI

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

OI1K-2 Cnioco0eH BecTH 00paboTKy, aHAIU3 U IIPeCTaBlIeHne HHPOpMaIuU B
npodhecCHOHATBHON NeATENbHOCTH C UCIIOJIB30BaHUEM HH(POPMAIIMOHHBIX U
KOMITBFOTEPHBIX TEXHOJIOTHI

2. Dranbl popMHUPOBAHNSI KOMIIETEHIIMH B MpoIecce 0CBOEHUS U CIIUNIMHBI

OcHOBHBIMU 3TaniaM# (HOPMUPOBAHHS YKA3aHHBIX KOMIIETEHIMH TPHU N3yUECHUH
00yYaroIUMUCs TUCHMIUIMHBI SBISIOTCS MOCIEA0BaTEIbHOE U3YUEHHUE COEePIKATEIBHO
CBSI3aHHBIX MEXIY cOo00i pa3nenoB (Tem) yueOHbIX 3aHATHI. V3yueHne kaxaoro pasaena
(Tembl) mpenmnonaraeT opiajgeHre 00yJaromUMUCT HEOOXOJUMBIMU KOMIETEHIUSAMU. Pe3ynpTar
aTTecTalry 00y4arolUXCs Ha Pa3IMYHBIX 3Tarnax (OpMUPOBAaHUS KOMIETEHIIUN TOKA3bIBAET
YPOBEHBb OCBOEHUS KOMIIETEHIIUN CTYIEHTaMH.

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

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

1 CrtpoeHue BemiecTBa + +

2. KoMiniekcHbIe coeTMHEHUS + +

3. OHepreruka XUMHYECKHUX + +
IIPOLIECCOB

4. Kunernka xuMuueckon peaknuu + +

S. PactBops! + +

6. OKHUCIUTEILHO- + +
BOCCTAHOBUTEJIBHBIE PEAKIIN

7. XHUMHUSA 3JIEMECHTOB + +

8. AHamuTHyeckas XUMHAS + +
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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 00y4eHUs
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 allrapara

OIIK-1-1Ananusupyer @®parmenrapHele (B nenom ycnemnsle, (B nenom ycnemnsie, |CpopmMupoBaHHBIE
3amaun  MpodeccHoHaNbHOM | IPEICTABICHHS O  |HO HE HO cojieprKalue IPEJICTaBICHUS O
JESTEIbBHOCTH  BBIJENSISI  €€|COBPEMEHHBIX CUCTEMATUYECKUE OTJeNbHBIC TIPOOEITBI, |COBPEMEHHBIX
0a30BbIE COCTABISIONINE crocobax MIPEJICTaBICHHUS O MPEICTaBICHUS crocobax
UCIIOJIb30BaHUs COBPEMEHHBIX 0 COBPEMEHHBIX HCIIOJIb30BAHUS
uH(pOpMaIMOHHO- |crIoco0ax criocobax nH(}OpMaIMOHHO-
KOMMYHMKAIIMOHH |MCIIOJIb30BaHUs UCTIOJIb30BaHUS KOMMYHHKAIIHOHHBIX
BIX TEXHOJIOTUN B [MH(OPMALIMOHHO- UH(OPMAaLIMOHHO- TEXHOJIOTH B
BBIOpaHHOM cepe |KOMMYHHUKAIMOHHBIX |KOMMYHUKAIIMOHHBIX |BBIOpaHHOI chepe
JeSITeIbHOCTH TEXHOJIOTUH B TEXHOJIOTUH B JeSITebHOCTH
BbIOpaHHOM cdepe BbIOpaHHOM cdepe
JIESTEIIBHOCTH JIeSITeIbHOCTH
OIIK-1-20cymecTBiser ®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-
TEOPETUYECKHUX U € M pacyeTHo- HCII0JIb30BaTh HCII0JIb30BaTh TEOPETUYECKUE
MPAKTUYECKUX OCHOB TEOPETUYECKHE AKCIIEPUMEHTAJIbHBIE [IKCIIEPUMEHTAJIbHbIE |[METOJBI ISl peIIeHUs
€CTECTBEHHBIX U TEXHUYECKHUX |METOJIBI JJIst U pacueTHoO- 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 no teme
3aHSITHS,

- TECTUPOBAHUE,

- 3aIllUTa OTYETOB
o
1a00paTOPHBIM
pabotam

03dO0:

- Ompoc no Teme
3aHSATHS,

- 3alIATa OTYECTOB
o
1a00paTOPHBIM
pabotam

300:

- 3alIUTa OTYECTOB
o
1ab0paTOPHBIM U
KOHTPOJIbHBIM
pabotam

3auer
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OIIK-1-3 PaccmatpuBaeT u

npeajaaract BO3MOXXHBIC
BAapHUAHTBI pCHICHUA
IMOCTaBJICHHOU 3ajJa4u,

OLICHUBAas1 UX JOCTOMHCTBA U

HCOOCTAaTKH.

®parMeHTapHOE
IIPUMEHEHNE
HaBBIKOB IIOMCKA U
KPUTHYECKOIO
aHaJIn3a Hay4YHOU U
TEXHUYECKON
uHpopMaun

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

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

Ycnemninoe u
CHCTEMATHYECKOE
MIPUMEHEHUE HAaBBIKOB
MOMCKA U KPUTHYECKOTO
aHaJIM3a Hay4YHOU U
TEXHHUYCSCKOU
uHpOopMaIU

OIIK — 2 Cnocoben Bectu 00paboTKy, aHaIHU3 U MpeacTaBieHrne nHpopmanuu B npodeccuoHanbHOM e TENbHOCTH C UCMOIB30BaHNEeM HH(GOPMAIIMOHHBIX U

KOMITBIOTCPHBIX TEXHOIOTHI

OIIK-2.1. Cobupaer
CHCTEeMaTH3UPYEeT

T.4. c
UH(GOPMAIMOHHBIX
TEXHOJIOTHI;

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

Hesnanne
OCHOBHBIX ITOHATHH
1 MCTOJIOB
OCHOBHEIE
¢duznueckue
SIBIICHHS M 3aKOHBI
MEXaHUKHU;
OCHOBHEIC 3aKOHBI
HEOPraHWYECKON 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
COCIMHEHNH.

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
COCIMHEHNH.

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

O0DO0:

- Onpoc no teme
3aHATHS,

- TECTUPOBAHUE,

- 3alIUTa OTYECTOB
o
1a00paTOPHBIM
pabotam

0390:

- Ompoc no Teme
3aHSATHS,

- 3alIATa OTYECTOB
o
1a00paTOPHBIM
pabotam

3auer
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OIIK-2.2. Hcnone3yer|He ymeer u He ITocpencTBeHHBINM Xopommii ypoBeHb  |OTJIMYHBIN yPOBEHb
CpencTBa MPUKIIATHOTO|TOTOB YpOBEHb TOTOBHOCTH M|[TOTOBHOCTH U YMEHUS [TOTOBHOCTU U YMEHUS
IPOTPAMMHOTO  00€CIICUEHUS | HCII0Ib30BATh YMEHUS UCII0JIb30BaTh HCII0JIb30BATh
TUIs 000CHOBaHHSI|OCHOBHbBIE UCIIOJIb30BaTh OCHOBHbIE OCHOBHBIE
Pe3yNIbTAaTOB PELICHUS 3a/1a4H|3JIEMEHTapHbIE OCHOBHBIE 3JIEMEHTapHbIE 3JIEMEHTapHbBIE METOBI
npodeccuoHanbHOM METO/IBI AIIeMEHTapHbIE METO/Ibl XUMHUECKOTO (XMMHUYECKOTO
JESITEIIbHOCTH; XUMHUYECKOIO METO/Ibl XUMUUECKOI'O [MCCIIEJOBAHUS HCCIIEI0OBaHM BEILIECTB
WCCIICIOBAHMUS WCCJIETIOBAHMUS BEIIECTB U U COCMHECHUA.
BELIECTB U BELIECTB U COEIMHEHUM.
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
npeICTaBICHUs HHPOPMAITUU
B 00Jy1acTH
npoeCCUuOHATBLHON
ESITEILHOCTH.

XUMHYECKHX 3a]1a4;
METO/aMH aHaJIn3a
buznueckux
SIBJICHUH B
TEXHUUYECKUX
YCTpPOMCTBAX U
CUCTEMAX;
uH(popMaluei o
Ha3HAUYECHHUU U
obmacTsax
MPUMEHEHUS
OCHOBHBIX
XUMUYECKHX
BEIIIECTB U UX
COEMHEHUM.

JUISL peLLeHUs
XUMUYECKUX 33]1a4;
METOJaMH aHaJIn3a
(bu3HYeCcKuX SIBJICHUN
B TEXHUYECKUX
YCTpPOMCTBAaX U
CHUCTEMAX;
uH(popManuei o
Ha3HA4YECHHUU U
00JacTsIX TPUMEHEHUS
OCHOBHBIX
XUMUYECKHUX BEIIECTB
U UX COEIUHEHU.

XUMHMYECKHX 3a7ay;
METOJAaMH aHAJIN3a
bu3nUecKux sABICHUN
B TEXHUYECKHUX
YCTPOMCTBAX U
CHUCTEMAX;
uHdpopmanueit o
Ha3Ha4YCHHUU U
001acTAX NPUMEHEHUS
OCHOBHBIX
XUMUYECKUX BELIECTB
¥ UX COCIUHECHUM.

3aJ1a4; METOJaMHU
aHanmn3a pu3nIecKux
SIBJICHUM B
TEXHUYECKUX
YCTPOMCTBAX U
CHCTEMaXx;
uHpopmanuei o
Ha3HAUYCHHMH U 00J1aCTIX
MIPUMEHEHHUSI OCHOBHBIX
XAMUYECKHX BEIICCTB U
HUX COCIUHECHUH.

3DO0:

- 3alMTa OTYECTOB
o
71a00paTOPHBIM U
KOHTPOJIbHBIM
paboram
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4. Kommiekrt KOHTPOJ/IBHO-OLICHOYHBIX CPECACTB MO0 TUCHUILJIMHE «XHMHS»

CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHAS AKAJIEMUA

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

Bonpocsl Kk 3auety

0 JUCLMIUIMHE XUMUSI

1. OCHOBHBIE MOJIOKEHUSI COBPEMEHHON MOJENIN CTPOCHMSI aTOMa. DHEPreTUYeCKHE YPOBHU U
HOJYpPOBHU aTOMa; IOPSAJOK 3alOJHEHHsS] 3JEKTPOHHBIX OO0O0JIOUEK; CIIOCOOBI 3amucu
3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux popmy1 aToMa.

2. KsanroBble umcna, ux 3HaueHuwe, ¢usnueckuii cmbica. [lpuamun Ilaymu. IlpuHmmn
HauMeHblen sHepruu. [Ipasuna Xynna.

3. CoBpemeHHasi (GOPMYIHPOBKA MEPUOANYECKOTO 3aKOHA M CTPYKTypa MEpHOANYECKON
cucrembl JI.MI. MenpneneeBa. [lepnogu4HOCT, M3MEHEHHs CBOMCTB aTOMOB 3JIEMEHTOB:
SHEpruil HMOHM3ALMM, CPOJCTBA K DJEKTPOHY, 3JIEKTPOOTPHULATEIbHOCTH, pPaJnyCoB;
NEPUOANYECKUN XapaKTep U3MEHEHHSI XUMUYECKUX CBOMCTB I10 IPYIIIaM, IIEPUOIaM.

. Tunel U XapaKTEePUCTUKU XUMHUUECKON CBSI3U: 3JIEKTPUUECKUE IUIIOJIbHBIE MOMEHTBI, CTENEHb
VMOHHOCTH, HaIIPaBJIIEHHOCTb U HACBILIEHHOCTb, SHEPTUA U JUIMHA CBA3U. VIoHHasI CBS3b U ee
CBOMCTBA.

. KoBaneHnrtHas cBs3b 1 ee cBoiicTBa. MexaHNU3Mbl 00pa30BaHUs U TUIIBI KOBAJIEHTHOH CBSI3H.

. I'eomeTpuueckoe CTpoeHHE MOJIEKYJI. G- U T-CBA3H, TUIIbI THOPUAU3AIIIH.

. Meramnueckas cBsA3b. TUIIBI KpUCTAIIIMYECKUX pelIETOK. BogopoiHas cBs3b.

. Kommiekcuble coequnenus. OcHOBHbIE MoJ0keHUs Teopun Bepuepa. Knaccudukanus
KOMIUIEKCHBIX coeiMHeHnid. HoMeHKiaTypa, nucconyanys KOMIIEKCHBIX COEAMHEHUH.
KoHcTanTa HECTOMKOCTH KOMILIEKCA.

9. [lonatue o BHYTpPEHHEH SHEPrUM, SHTAIBIUM, SHTPONHUU. TerioBble 3(P(HEKTHl XUMUYECKUX
peakuuii. 3akoH I'ecca u cnenctBue u3 Hero. Temora (9HTanbNMs) oOpa3oBaHUS.
CBoboaHas sueprus ' ub6ca. Hanpasienue XuMHUYECKUX peakLUi.

10. KuHeTnka XuMu4eckoi peakiiuy. OakTopsl, BAUSIONINE Ha CKOPOCTh XUMUYECKON PEAKIINH B
TOMOTEHHBIX U TETEPOreHHBIX CUCTEMaX. 3aKOH JieicTBytomux macc. [Ipasuno Bant-I'odda.
Karanu3s n xatanusaTopsl.

11. Xumnueckoe paBHoBecue. Koncranta paBHoBecus. @akTopbl, BIUSIONINE HA CMEIIEHUE
xumuueckoro pasHosecus. [Ipunnun Jle-Illarense.

12. O0mras XapakKTepUCTHKA PACTBOPOB. XUMHUYECKasi TEOPHUs pacTBOPOB. CIIOCOOBI BBIpAKCHUS
KOHIIEHTPALlMU pacTBOPOB: MaccoBas 10JIs, MOJISIPHOCTh, MOJISUIBHOCTb, HOPMaJIbHOCTb.

13. PacTBOpUMOCTB. 3aBUCMMOCTb PACTBOPUMOCTH TBEPBIX BEILECTB U T'a30B OT TEMIIEPATYPBI.
Hacpiiennele, HeHachleHHbIE pacTBOPBI. COlbBaThl, THAPATHI, KPUCTAIIOTUAPATHL.

14. PactBOpHI 351eKTponuTOB. CHIIBHBIEC U CIa0BIE DIEKTPOIUTHI. TeOopHsl JIEKTPOTUTHIESCKOU
quccouuanuu Appennyca. CTeneHb 1 KOHCTaHTa Juccoluanuu. BonopoaHblil mokasaress.
I'mpponus comnent.

15. O6mue cBoiicTBa pa30aBiIeHHBIX pacTBOPOB. IIoHMKEeHUE AaBIEHHs HACHIILIEHHOTO Mapa Haj
pactBopoM. 3akoH Paynsa. IloHmwkeHue TtemmepaTypbl 3aMep3aHds U IOBBILIECHHUE
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TeMIiepaTypbl kurenus pactBopa. Ocmoc. OcmoTnueckoe AaBieHue. 3akon Bant-I'odda.

16. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuuu. CTENeHb OKUCIEHMS, OKUCIMTENN H
BOCCTAHOBUTEJIM; METOJbl COCTaBJICHUS YPaBHEHHH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmwmii. Kinaccugukarus OBP.

17. OcoOEHHOCTH CTPOEHHUSI aTOMOB, CIOCOOBI TOJy4Y€HHUs, CBOMCTBAa S-3JIEMEHTOB U HUX

COCIUHCHHI.

18. OcoOeHHOCTH CTPOEHHUS aTOMOB, CIIOCOOBI TMOJIYYEHHS, CBOMCTBA [P-3JIEMEHTOB M HUX
COCIUHCHHI.

19. OcoOeHHOCTH CTPOEHHUS aTOMOB, CIIOCOOBI MOJIyYE€HHS, CBOMCTBa d-3IEMEHTOB M HUX
COCIUHCHHI.

20. [IpenmMer u 3aaun aHATUTUYECKON XUMHHU. KilaccuUKaIus METOJ0B aHaIH3a.
21. KauecTBEHHBI U KOJIUYECTBEHHBIN aHAIIN3.
22. XumMu4eckre U (PU3uKO-XUMHUYECKHUE METO/IbI aHATHM3A.

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

18.

CEBEPO-KABKA3CKASA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_ICI/IH)K6HGDHI>IX 1 CCTCCTBCHHOHAYYHbIX THCIUITINH

TeMbl J0KJIA10B
10 TUCLUIINHE XUMUS

Xumuueckas cBsi3b. TUIBI B3aUMOAEHCTBUS MOJIEKYJT. KOMIUIEKCHBIE COCTUHEHUS.
XuMunyeckas CBsI3b. XMMHUS BEIIECTBA B KOHICHCUPOBAHHOM COCTOSTHUHU.

PaBHOBecue B rereporeHHbIx cucremax. Komioninele cuctemMsl (pacTBOpbI).
OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIEC PEAKLIUH.

OnexTponus. ['anbBaHMUECKUE JIEMEHThI. XEMOTPOHBI.

Crekna. Cutamubsl. @apdop, TexHUUYECKas U CTPOUTENbHAs KepaMHKa.

XuMmus niaaTMHOBbIX MeTaioB. CrmiaBpl Ha HMX OCHOBe. VHTepmeramumMueckue
COEJIMHEHUS U TBEPBIE PACTBOPHI 3TUX METAJIIOB.

XuMusi METAJIOB  MOATpymn Meau W uuHKa. CrnjgaBpl Ha HMX  OCHOBE.
HHTepMeTaInyecKue COEIUHEHUS U TBEPbIE PACTBOPHI 3TUX METAJIJIOB.

XHWMHS DJIEMEHTOB CEMEMCTBA Keie3a, MX CIUIAaBbl M XHMHYECKHE COCIMHEHHS.
HHTepMeTainyeckue COeqUHEHUS U TBEPbIE PACTBOPBI 3TUX METAJIJIOB.

OOm1ast xapaKTEePUCTHKA JIETKUX KOHCTPYKIIHOHHBIX MaTEPHAJIOB.

OO1m1ast xapaKTepUCTHKA TAKEIbIX KOHCTPYKIIMOHHBIX MaTepHAIIOB.

XUMHUS BSXKYIIMX BEUIECTB.

Metoabl MHCTPYMEHTAJIBHOIO aHalIM3a MHCCIENYEeMOro BellecTBa. KoaM4ecTBEHHBIM U
KAuEeCTBEHHBIA aHAIIN3.

Opranunueckoe TormuBo. [IpoayKThl TOpeHHs TOIUIMBA M 3all[UTa BO3YIIHOIO OacceliHa
OT 3arpA3HEeHH.

Opranuueckue MoJuMepbl U MaTepHaibl: 0COOCHHOCTH CTPOEHMS, MOIyueHHe, CBOMCTBA,
IIPUMEHEHHE U YTUIIN3aLHs.

Heoprannueckue M »IE€MEHTOPraHWYECKHE NOJIMMEpbl: OCOOCHHOCTH HUX CTpPOEHUS,
IIOJIyYEHHUE, CBOMCTBA U NpUMeHeHne. KpeMHUHOPraHu4eCcKre COeIMHEHUS.
TexHuueckuil mpouecc W 3KoJOrMueckue mpobiaemsl. Poib XuMHM B pelIeHUH
AKOJIOTUYECKUX MpoOsieM. MeTo1bl MaJT0OTXOJHON TEXHOIOTHH.

XapakTepuCcTUKa CTOYHBIX BOJA. MeTOIbl OUMCTKU CTOYHBIX BOJX. MeTolbl 3aMKHYTOIO
Boi0o0opoTa. OXpaHa BOJAHOTO 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 BHIOPAaHHOM /I aHAIN3a
poOIIEMBI;

- HAJIMYKE aBTOPCKOM MO3MIMH, CAMOCTOSITEIIbHOCTD CYKICHHH.

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

- COOTBETCTBUE IIaHa TeMe pedepara;

- COOTBETCTBHUE COJIEPKaHUs TEME U IJIaHy pedeparta;

- IOJTHOTA ¥ TIyOWHA PaCKPBITHS OCHOBHBIX MOHATHH MPOOIIEMBL;
- 000CHOBaHHOCTH CIIOCOOOB U METOZIOB PabOThI C MAaTEPUATIOM;
- yMeHHUe paboTaThb ¢ IUTepaTypoil, CHCTEMaTH3UPOBATh U
CTPYKTYpUPOBaTh MaTepHall;

- yMEHHE 00001aTh, COTOCTABIIATh PA3IMYHBIC TOUYKU 3PEHUS IO
paccMaTpuBaeMoOMy BOIIPOCY, ApIYMEHTHUPOBATh OCHOBHBIE
10JIOKEHHUSL U BBIBOJIBL.

3. O6ocHOBaHHOCTH BbIOOpA
HUCTOYHUKOB
Makc. - 20 6amioB

- KpyT, [IOJIHOTA UCTIOJIb30BAHUS JINTEPATYPHBIX UCTOYHUKOB T10
npobieme;

- IPUBJICYCHUE HOBEUIIINX paboT 1Mo mpoodiieme ()KypHAIbHbIC
nyOIMKanuu, MaTepruaibl COOPHUKOB HAYYHBIX TPYIOB H T.JI.).

4. Cobmoierre TpeOoBaHUM
K opopmienuto Makc. - 15
OaiuIoB

- IpaBHIILHOE 0()OPMIICHHE CCHUIOK Ha UCIIOJIb3YEMYIO
JTUTEPaTypy;

- IPaMOTHOCTH ¥ KYJIbTypa H3JI0KCHUS;

- BJIaJICHUE TEPMUHOJIOTHEN U TIOHATHHHBIM aIapaTom
MPOOJIEMBI;

- cobOmoieHne TpeboBaHnil K 00beMy pedepara;

- KyJlbTypa oOpMJICHHUS: BbIJIe/ICHHE a03alleB.

5. I'paMOTHOCTB
Makec. - 15 6auioB

- oTCcyTCTBUE OporpaduIecKux U CHHTAKCHYECKUX OIMIMOOK,
CTWJINCTUYECKUX NIOTPEIIHOCTEN;

- OTCYTCTBHUE OII€YATOK, COKPAILLEHUH CIIOB, KpOMe
OOIIETTPUHATHIX;

- JINTEPATyPHBIN CTHIIb.

OuenuBanue J0KJaaa

Hoxnan ouenuBaercs mo 100 OamnpHOM 1IKane,

Oasibl TIEPEBOASTCS 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'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_ICI/IH)K6H6DHI>IX 1 CCTCCTBCHHOHAYYHbIX THCIUITINH

Keiic-3a1anus

10 JUCHUIUIMHE XHMHUS

Keiic-3apanue Ne 1 «Kiiaccbl HeOpraHu4ecKux coeuHeHu i

OnbIt. Ilonyyenue cpegnux cosei

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

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

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

Hanute B npobupky 3-4 xarmuim pacTBopa cyibhaTa Meau, OpOCUTh KyCOUeK IIUHKA.

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

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

3aganne. 3anuch JaAHHBIX ONMbBITA.

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

2) Hanumure ypaBHEHUsI XUMHUYECKUX PEAKIMHA, IPOTEKAIOMX B IPOOUpPKAX.

3) on xaxa0i U3 peakiuil ykaKuTe NpU3HaK peakuuu (Harpumep, Oeblid 0caIokK,
oOecrBe4YBaHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaklnu, 32 UCKIOYEHUEM BOJbI.

5) ChopmynupyiiTe BBIBOA: PEAKIUAMU MEKIY KAKUMH KJIaCCAMU HEOPraHHMYECKUX
COEIMHEHUI MOXHO MOJIyYUTh CPETHUE CONH 7

Keiic-3axanue Ne 2 «XuMu4eckoe papHOBeCHEe 1 KHHETHKA»

OnpIT. 3aBUCMMOCTDH CKOPOCTH PEAKIMH 0T KOHIEHTPALMH Pearnipyoiux BemecTs

PeakTuBbI H 000py10BaHUeE: PACTBOP CEPHON KHUCIIOTHI 2 H., paCTBOP TUOCYJIb(paTa HATPUs
(Na2S203) 1H., ucTUITMpOBaHHAs BOJIA, YEThIPE MEPHBIE MPOOUPKH, KalleIbHULIB! T
MIUTIETKH, CEKyHI0MEpP

Tuocynbdart HaTpUs pearupyer ¢ CEpHON KUCIOTOM MO CIeAYIONEMY YPAaBHEHUIO PEaKLIUu:

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

[Tpu3HaKoM MpoTeKarolel peakluu SBIIeTCs 00pa30BaHKUe MYTH IIPH BBITAJICHUH CEPHI B
OCaJIOK.

Jlnist mpoBeIeHHsI OMbITa B YEThIpEX MPOOUpPKaxX MPUTOTOBbTE paBHbIE 00BbEMBI PACTBOPOB
THOCYJIb(aTa HATPUSI PA3TMIYHON KOHIICHTPAIMH, JJIsl 3TOTO BHECUTE B IPOOUpPKHU 4, 6, 8 1 12
Karesb THOCYJIb(aTa u 1oBeuTe 00beM B podbupkax 10 12 kanenb 100aBUB B KaXIYI0 BOAY,
KaK yka3aHo B Tabnuue 1.

3arem B 1-10 npoOHpKy 100aBbTe 1 Karuio cepHON KUCIOTHI, OAHOBPEMEHHO BKJIIOUNB
cexyHaoMmep. IIpocnennre, 4TOOb! Kamuis He Monana Ha CTEHKU POOUPKH.

Kak TonpKO MOsIBUTCA MYTh, BBIKJIIOUUTE CEKYHAOMED M 3aHECUTE pe3yiibTara B Tadbmuiy 1.

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

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Tabyuiry 1 naHHbBIC, TPOBEICHHBIX UCCIEIOBAHUN
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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 Karesnb | KOHIEHTpAlus. | s MyTH, peakmuu 1/t,

3 H2s04 |, Na25203, t, cex cek.-1

VoOur. | CorH.

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

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

3) PaccunraiiTe OTHOCHTENBHYIO KOHIIEHTPAIMIO THOCYJIb(aTa: MPHHUMAsST KOHIIEHTPAIHIO
B niepBoii mpodupke ¢ 4-1 karmsasmMu CotH = 1, ¢ 6-10 karsimu — Cota = 1,5 u 1.1. 3anecure
JaHHbIe B Ta0miy 1.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTENILHOM MPAKTUYECKOW CKOPOCTH PEaKIIUU OT
OTHOCHTEJIEHOW KOHIIEHTPAIlUU THOCYIb(haTa HaTpusl, OTKJIa(bIBast 3Ha4eHus 1/t ya ocu X u
CotH.yaocu Y.

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

Keiic-3axanue Ne 3 «PacTBOpBI 3JIEKTPOJIUTOB)

OnbIT. XapakTep I1MCCONMANMM THAPOKCHIOB

ITosyyeHue ruipoKcuaa MarHusl.

PeaxkTuBbI: pacTBOp XJI0opUa Maruus | H., pacTBOp rMApOKCcHAa HaTpus 1 H., pacTBOp
COJIIHOM KHUCIIOTHI | H.

B nBe npobupku BBecTH 1o 5-6 kanenb 1 H. pacTBOopa XJI0puAa MarHusi 1 J00aBUTh B
KKIYH0 110 5-6 Kanenb 1H. pacTBOpa r’MAPOKCUAA HATPHUSL.

B nepByto npobupky k ocaaky 106aButh §8-10 kanens 1 H. pacTBOpa COJIIHOM KUCIIOTHL, a B
npyryto 8-10 xanens 1 H. pacTBOpa rMIPOKCHUIA HATPHUS.

3aganue. 3anuch JaHHBIX ONBITA

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

2) Hanummre MOJEKyJIsIpHbIE U HOHHO-MOJIEKYJISIpHbIE YPAaBHEHUS PEAKLIUU:

MOJIy4€HHUs THIPOKCH/Ia MarHus;

THIPOKCHIa MarHusl ¢ COJITHOM KUCIIOTOH,

THIPOKCHU/1a MarHusl ¢ TUIPOKCHIOM HATpHSL.

Kaxkas peakuus e uzer ?

3) KakoB xapaktep aucconanuy ruipokcuaa Marausi? 3anuinTe ypaBHeHHe
JUCCOLMAIIMU THAPOKCHUA MarHusl.

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

OnpiT. [{IUHKOBO-MeIHbIN IraJIbBAHUYECKUH JIEMEHT

IIpu6Gopsl u peakTuBbl: pactBopsl: CuSO4, 1 v, ZnSO4, 1 1, KC1 (Hac.); ameKkTpoab —
IIMHKOBBIA U METHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, MOJTOCKH (GUIBTPOBATEHON
Oymaru.

CobuparoT ralbBaHUYECKUN AIEMEHT: B OJIUH cTakaH HaymBaroT 100 M1 pacTBopa conu
LIMHKA, B Apyroil — 100 M1 conu Meau, COEANHSIIOT UX 3JIEKTPOJUTHUYECKUM KIIFOUOM (ITOJIOCKU
(buIBTPOBAILHON OymMaru, CMOY€HHBIC PACTBOPOM XJIOpHAa Kanwus). B pacTBops! coneit
OITYCKaIOT COOTBETCTBYIOLINE UM MIEKTPOAbl. Bo BHENIHEN LieNM rajlbBAaHUYECKOTO AIIEMEHTA
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COEIIUHSIOT AJIEKTPOBI € BOIbTMETpoM. [Ipu moaxirouennn npubopa HEOOXOAUMO CTPOTO
COOJIOIATh 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) Beruuciure KI1/] nzygaemoro ramsBanndeckoro anementa: KIT/ =
Edaxr./Eteop.-100%.

4) N300pa3ute cxemy rajJbBaHUYECKOTO JIEMEHTA.

5) Hanumure ypaBHEHUS peaklMid, IPOTEKAIOLIUX Ha 3JIEKTPOJIaX raJlbBAHUUECKOTO
3JIEMEHTA, U CYMMApHOE YPAaBHEHHE XUMHUUECKOU PEaklMK, B pe3yJbTaTe KOTOPOH BO3ZHUKAET
AIIEKTPUYECKUI TOK B JAHHOM JIEMEHTE.

Keiic-3apanue Ne 5 « Koppo3usi v 3ammra MeTalJiIoB M CILIABOB»

OnpiT. Koppo3usi cniiaBoB MeTalJI0B

HccnenoBanue MexaHu3Ma pa3jiu4HbIX BUJ0B KOPPO3UH METAJLIIOB

PeakTHBBI M MaTepuaJIbl: IMHKOBAs U MEJIHAs IJIACTUHBI C 3a)KMMOM; 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 ¢ ApyroM. 3aUKCHUpOBaTh BbIJEIIEHNE BOJAOPOa Ha OJHOM U3 IJIACTHH.

CoenuHuTh ¢ TOMOIIBIO 32KMUMa IIUHKOBYIO U MEJTHYIO IIJIACTUHBI, CIEs, YTOOBI TJIaCTHHBI
KOHTaKTUpOBaNuU Apyr ¢ Apyrom. Urto nusmenumnocs? [louemy?

3aganue. 3anuch JAHHBIX ONBITA.

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

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

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

OnbiT. UnenTndukanmus Ka4yecCTBEHHOI0 COCTABA MOPTJIAHALIEMEHTA U PeaKIuH
Cpeabl ero pacTreopa

PeakTuBbBI: IOPTIIaHAIIEMEHT, AMCTUIUIMPOBaHHAS Boja, (heHosdranent, 1 H. pacTBOp
Na2CO3

OobopynoBanue: TpoOUPKHU, CTEKIISTHHAS MMAJIOYKA, TUIETKA, IEHTpUdyTa

B npobupky HachlbTe Ha KOHYMKE LINATeNs MOpTIaHALIEMEHTa U 100aBbTe 5 M1 Bojbl. B
TE€YEHHUE 5 MUH. DHEPIUYHO BCTPSAXHUBAINTE COAEPKUMOE IPOOUPKHU, 3aT€M JailTe OTCTOSAThCS 15
MUH. WK OTUeHTpUyrupyite. LlenTpudyrat (BepxHHiA CI0H KUAKOCTH) OTOEpHUTE pU
MTOMOIIIU MUTIETKHU B 2 MPOOUPKH, B OJIHY 100aBbTe 2 KAy ¢eHon(TaienHa B IPyTyIo S5 Kareib
1 . Na2CO3.

3aoanue. Coenaiime 3anuce O0aHHBLIX OnbIMA.

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

2) VKaxuTe Kakue MpOoayKThl THIPOIN3a ObUIH 00HAPY>KEHBI IPU TTOMOIIH PEaKIHi
denondranenHa u Npy B3aUMOACHCTBUH ¢ KapOOHATOM HATPHUsL, YKAXKHUTE MIPU3HAKU PEAKIINH

3) CocraBbTe MOJIEKYJIIPHOE U HOHHOE ypaBHEHMs 00pa30BaHUs Oca/lka pU J0OABICHUU K
nentpudyrary Na2CO3
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Kpurtepuu onieHUBaHMsI BHINIOJTHEHHUS KellC-3aIaHMd:

OTMETKA «OTJIMYHO»
- 3aJIaHUE BBIMOJIHEHO B IIOJIHOM 00BbeME ¢ COOII0IEHUEM HEOOXOAMMOMN
[10CJIEI0BATEILHOCTH JAEUCTBHIA; B OTBETE MPABUIILHO U aKKYPATHO BBIITOJIHACT BCE 3AIIKMCH,

TaOJUIIBI, PUCYHKH, YEPTEKH, rPa(UKH, BEIYMCICHHS;, TPABUIHHO BBIOIHIECT aHAU3 OLIHOOK.

OTMeTKa «XOpPOoLI0>»

- 3aJJaHKE BBIMOJIHEHO MPABMIIBHO C YYETOM 1-2 MENKHX MorpemHocTei wim 2-3
HEJ0YETOB, UCIPABICHHBIX CAMOCTOATEILHO MO TPEOOBAHUIO MTPEToaaBaTels.

OTMeTKa «y/10BJ1€TBOPHUTEIbHO»

- 3a/1aHUE BBINOJHEHO MPAaBUILHO HE MEHEE YeM HaroJIOBHHY, TOMyLIeHBbI 1-2
MOTPEIIHOCTH WJIM OHA Tpy0ast ommokKa.

OTMeTKa «HeyA0BJIEeTBOPUTETbHO»

- JomyIIeHs! 1Be (1 6oiiee) rpyObie OMMOKY B X07€ pabOThI, KOTOPBIC 00yJaIOIIUCS HE

MOXKCT UCIIPABUTH AAXKC 110 Tpe60BaHI/IIO nperoaaBaTeid UK 3aJaHUC HE PCIHICHO IMOJHOCTLIO.
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CEBEPO-KABKA3CKASA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_ICI/IH)K6H6DHI>IX 1 CCTCCTBCHHOHAYYHbIX THCIUITINH

Bonpocs pist codecenoBaHusi

10 JUCHUIUIMHE XHMHUS

Tema: OCHOBHbBIE KJIACCHI HEOPTraHUYECKOH XMMHUM

1. Jlaiite popMynupoBKY MOHIATUN OKCHOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM(OTEPHOTO.

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

2. Hanmmmmre dhopmyinsl aHTUApUAOB ykasaHHbIX kuciot: H2SO4, HaBOs, H2P207, HCIO,
HMnOa.

3. BeBenmure (hopmynbl KHCIOTHBIX OKCHIOB U3 (opmyn cienyroomux kuciaor: HNOo,
HoMnOa4, H3PO4, HNO3, H3BOs.

4. Hanummte (OpMyIbl OKCHIOB, KOTOPbIE MOXXKHO TOJYYHTbh, pasjiaras HarpeBaHUEM
cnenyroutie ruapokcuap:  LiOH, Cu(OH)2, HaAsOa, Cr(OH)z, HoSiO3, H2SOa.

5. HanmmmTe ypaBHEHHs peakuii MEXIY CIEAYIOIIMMA OKCHIAMH:

a) OKCHJI Kanblus u okcun azora (V);

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

B) okcua pocdopa (V) u okenp kanus;

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

6. Kaxkue u3 cnenyromux BemecTB OyayT pearupoBats ¢ okcuaom azora (V): Ca(OH)z;
H2SO4; MgCly; K20; H20; SO2?

7. Jaiite (bopMyIHPOBKY MIOHATUHI KHCIIOT. IIpusenure IIPUMEDPBHI
0ECKHCIOPOAOCOCPIKALIIX KUCIIOT.

8. IlpuBenute mpUMepbI KUCIOT: @) OJTHOOCHOBHBIX; 0)/IByXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. Yro takoe ocHoBanme? I[lpuBemuTe mNpUMEpPH PACTBOPUMBIX U HEPACTBOPHMBIX
OCHOBaHUM.

10. Kakwue BemiecTBa Ha3bIBAIOT COISIMU?

Tema: KomMIuiekcHbIe coeIMHEHHUS

1. Kakue coenriHeHUsT HA3BIBAIOTCS KOMILJICKCHBIMU?

2. Kakue MOJIeKyJIbl U HOHBI MOTYT SIBJISIThCS JIMTAHIAMH B KOMIUICKCHBIX COCITUHCHHSIX ?

3. Hazosute coemunenus: [Ni(NHz3)e] SOs, [Ag(NH3)2]NOs3, [ZN(H20)4] SO4, [Cr(H20)e] Cl3,
K3[Fe(CN)e], Nag[AQ(S203)2] . Hanuiure ypaBHEHHS JUCCOIMAIIAN STHX COCAMHEHUI B BOJIHBIX
pacTBOpax.

4. Hanummure KOHCTAHThI YCTOMYMBOCTHU BBIIICTICPEUNCICHHBIX KOMIUIEKCHBIX HOHOB.

5. TlpuBemute mpUMEpPHI pEaKIHii, KOTOPbIE CIOCOOHBI Pa3PyIIUTh BHIIICIICPEUHCICHHBIC
KOMILICKCHBIC HOHBI.

6. Ompenenure 3apsij KOMIUICKCHOTO HWOHA, KOOPAWHAIIMOHHOE YHCIO W CTETCHb
okucieHust komruiekcoodpazoparens B coequHenusx: KaFe(CN)e]; NaJAg(NO»)2]; Ko[MoFg];
[Cr(H20)2(NH3)3Cl]Cl>.

7.  Omnpenenure 3apsiji KOMIUIGKCHOTO HOHA, KOOPIMHAIIMOHHOE YHCJIO W CTCICHb
okucieHus: komiuiekcoobpasoBarens B coequneHusx: [CU(NH3)4]SOs4; Ko[PtCle]; K[AQ(CN)2];
Rb[SbBre].

8.  Ompenenute 3aps KOMIUICKCHOTO HOHA, KOOPJAWHAIMOHHOE YHCIO M CTEIeHb
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OKHCIIeHHs KomruiekcooOpasoBarens B coenuneHusx: K[SbClg]; Na[Sb(S0a)2]; KaFe(CN)eg);
K4[TiClg]; K2[Hgl4].

Tema: KnuHeTnka XuMU4ecKoil peakuuu

1. UTo Takoe roMOreHHas U reTeporeHHas peakiuum?

IIpuBectr npumMepsl

2. Uto Takoe CKOpPOCTh XMMHUYECKOM peakuuu? UeM m3mepsieTcss CKOpPOCTh XUMHUUYECKUX
peakuuii? Kakue GpaxTopbl BIUSIOT HA CKOPOCTh XUMHUYECKUX PEAKIIHIA?

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

4. Yo HaA3bIBACTCS KOHCTAHTOM CKOPOCTU XHUMHUYECKOM PEaKIMU U KaKOB (PU3MYECKHIA
CMBICJT 3TOU BEJTUYNHbBI?

5. Hanmmnre BeIpaskeHNe 3aKOHA JEHCTBUS MACC U1 PEAKLIUI:

2NaOH + H2S04 = NapSO4+ 2H20

CaO + CO2 = CaCOs3

N2 + 3H2 = 2NH3

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

7. Kakue peakuuu Ha3bIBatoT oOpatuMbeiMu? [IpuBeanTe npumepsl.

8. Uemy paBHA KOHCTaHTa PaBHOBECHS 0OPAaTUMON peakinu?

9. Chopmynupyiire npuniun Jle-Ilatense.

Tema: PacTBOpBI

1. Kakue crocoObl BEIpaKEHHsI KOHIIEHTPAIMH pacTBOpa CyIIECTBYIOT?

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

3. B kakux equHMIIAX BhIpAXKaeTCs MaccoBast 10Jis, MOJIIpHasi, MOJIsIIbHAsL KOHLIEHTPALUU
pacTBopa, TUTP?

4. J151s 4yero npuMeHsEeTCsl METOJ] KUCIOTHO-OCHOBHOTO TUTPOBAaHMUSI?

5. Kakue BeliecTBa Hellb3sl UCIOIB30BATh JJIsl IPUTOTOBJIEHUS CTaHAAPTHBIX PAaCTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

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

7. YTo Takoe )KeCTKOCTb BO/bI? B KakuX eMHNIIaX OHA BhIpa)kaeTcs?

Tema: OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKINHT

1. Yro Takoe OKUCIHUTEIb, BOCCTAHOBUTENb, CTEIIEHb OKHCIIEHUS?

2. MoryT /11 JaHHBIE BEILIECTBA MIPOSABIATH B peaklusax cBoiicTBa okucauresns: Mg, HNOz,
HCIO, S, Cr20s , KOH? IlpuBenute mpuMepbl peakiuii.

3. [IpuBenuTe 3 npumepa BeLIECTB, MPOSBIAIOLUIMX KaK CBOWCTBA OKUCIINTENS, TaK U
BOCCTAaHOBHUTEI.

4. MoXHO JTH OKMCITHTh HOHBI Fe?* xopom B cTanmapTHsle ycnoBusax? B o60cHOBaHHH
OTBETA IPUBEAUTE CTAHAAPTHBIE IOTEHIIUAIIBI 1Oy PEaKIIUH.

5. MOXHO JI¥ OKHCIIUTB HOHKI Fe?" HooM B cTanaapTHEIX ycioBusax? B o60cHOBaHHH
OTBETA NPUBEAUTE CTAHAAPTHBIE IOTEHIUAIIBI MOy PEaAKIIHi.



Kpurtepuu onieHuUBaHMsI 0TBETA 00y4AIOIIUXCHA NMPHU coOeceI0BAHNH:

OneHka «OTINYHO»

- BBICTaBJIFETCS OOydYaroLIEMycCsi, €CJIM JlaH IIOJHBIM, pa3BepHYTbI OTBET Ha
MIOCTaBJICHHBIA  BOINPOC, IIOKa3aHa COBOKYHNHOCTh OCO3HAaHHBIX 3HaHUH 00 0OBeKTe,
HPOSIBIIAIONIAsCS B CBOOOJIHOM ONEPUPOBAHUM MOHATUSIMHU, YMEHUH BBIICIUTh CYLIECTBEHHbIE U
HECYIIECTBEHHBIC €r0 MPU3HAKH, MPUYMHHO-CIEICTBEHHbIE CBs3H. OTBeT (opmynupyercs B
TEPMHMHAX HAYKH, U3JI0KEH JIMTEPATypHBIM SA3BIKOM, JIOTMYEH, JOKAa3aTEJICH, JNEMOHCTPUPYET
ABTOPCKYIO MTO3ULUI0 00yYaroLerocs.

OuneHka «xopouo»

- BBICTaBIIIETCS OOydYaromieMycsi, €ClM JaH TOJIHbIM, pa3BEepHYTHI OTBET Ha
IIOCTaBJIIEHHBI  BOIPOC, II0Ka3aHa COBOKYIHOCTb OCO3HaHHBIX 3HaHUII 00 oOBekTe,
JIOKa3aTeJIbHO PACKPBITBl OCHOBHBIC IIOJIOKEHUS TEMBI; B OTBETE IPOCIEKUBACTCS YETKas
CTPYKTypa, JIOTHYECKasi IOCIEN0BAaTEIBHOCTh, OTpaXKarollasg CYIIHOCTh PACKPBIBAEMBIX
HOHSTUN, TeOpull, siBeHUI. OTBET U3JI0KEH JIUTEPATYPHBIM SI3bIKOM B TEPMUHAX Hayku. MoryT
ObITh JONYLICHbI HEIOYEeThl B ONPEACICHUM IOHATUN, HCIPABIEHHbIE O0YyYarOIUMCs
CaMOCTOATENIBHO B IIPOLIECCE OTBETA.

Onenka «yJA0BJIETBOPUTEJIBHO»

- BpICTaBisieTcss  oOydarolemycs, €cild JaH [OJHBbIH, HO  HEIO0CTaTOYHO
IIOCJIEZI0BATENbHBIN OTBET HA IIOCTABICHHBIN BOIIPOC, HO IIPU 3TOM IOKa3aHO
YMEHHUE BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBIE NMPHU3HAKM M IPUYMHHO-CIIEACTBEHHBIE
cBsi3u. OTBET JIOTMYEH U U3JIOKEH B TEPMHUHAX HayKu. MoryT ObITh JOMyIIEHb! 2-3 OMIMOKH B
ONpEEICHUN OCHOBHBIX IIOHATHUH, KOTOpble OOydYaloIuics 3aTpyAHSETCS HCHPAaBUTh
CaMOCTOSITENIBHO.

Ouenka «Hey10BJIETBOPUTEIbHO)

- BBICTaBIIAETCS 0Oy4YalOLIEMyCsl, €CIIM JIJaH HEMOJHbII OTBET, MPEICTABIAIONIMNA 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 MPENoIaBaTelisi He MPUBOIAT K KOPPEKIMH OTBETa 00yYaroIlerocs He
TOJIBKO Ha MOCTABJIEHHBIN BOIIPOC, HO U HA IPYTUe BOIPOCH! NUCIIUIUIMHBI.
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CEBEPO-KABKA3CKASA I'OCYOAAPCTBEHHASA AKAJIEMUA

Kadenpa O6H_ICI/IH)K6HGDHI>IX 1 CCTCCTBCHHOHAYYHbIX NHCIUITINH

KoMmiuiekT 3agaHuil 1J1s1 KOHTPOJILHOH PadoThl

10 JUCHUIUINHE XHMHUS

1. a) Hammucatp ypaBHEHUS peakilvii, MPU IOMOIIH KOTOPBIX MOXXHO OCYIIECTBUTH CIIEAYIOIIHE
TIPEBPAIICHHUS:

Na,SnO
Sh —= SnCl, Sn(OH)2< Sna(zl\Sl';;

0) Kakue u3 npuBeicHHBIX BeLIeCTB OyayT B3auMoelicTBoBaTh Mexay coboii: Ca(OH), u NaOH;
Pb(OH)2 u KOH; H2SO4 n H2SOs; HCl u N&:S; HNO3z u MgO? Hanmcath ypaBHEHHUSI COOTBETCTBYIOIINX
peaKLuid.

2. a) CocTaBUTh YpaBHEHHS PEAKIHH, MMPH IMOMOIIHN KOTOPBIX MOYKHO OCYIIECTBHUTH CJIETYIOIIHE
NPEBPAIICHUS:

FeC|2 — Fe(OH)z — FC(OH)g —> Fezos — Fez(SO4)3.

0) Kakue u3 mpuBemeHHBIX oKcuaoB OyayT pearuposaTh ¢ HCI: N2Os; SOs; AloOs; CloO7; ZNn0O;
K20? HanncaTh ypaBHEHHUS! COOTBETCTBYIOLINX PEAKIIHM.

3. a) CocTaBUTh ypaBHEHUS PEaKIUi, MPH MOMOIIH KOTOPHIX MOXKHO OCYIICCTBUTH CIIEIYIOIIUC
TIPEBPAICHHUS:

P — P,0Os — H3PO4 — NazPOs — Caa(PO4)2.

0) 3aKOHUNTH YpaBHEHHsI peakiuii, TOKa3bIBAOIMKX aMpoTepHOCTh okcua cBuHIA (I1): ocHOBHEIE
ceoiictea PbO + HNO; — .. ;

CITaBJICHUE

y ety
KucioTHsle ceoiictea PbO + KOH e

4. a) Hanmcarp ypaBHEHUs peakiMii, PU IMOMOLIM KOTOPHIX MOYXHO OCYIIECTBHTH CIICAYIOILIHE
NpEBpaILCHHUS:

N2 — NHz — (NH4)2SOs — NH4Cl — NH3 — NH4NO:s.

6) Kakue u3 mpuBenennnix okcumoB pearupyor ¢ NaOH: MgO; Cl.0; NaO; CrOs; Ca0; CO,?
CocTaBUTh ypaBHEHHUSI COOTBETCTBYIOIINX PEAKIHH.

5. a) CocTaBUTh ypaBHEHHUS peaKIUil, IpU MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIETYIOIINE
NPEBPALICHUS:

Si — Si02 — K2Si03 — H2SiO3 — SiOa.

0) Kakue n3 yKka3aHHBIX HIKE BEIIECTB MOTYT B3auMoieiicTBoBath ¢ pactBopom KOH: HI; CuCly;
SO,; Ba(OH),; SnO? HamrcaTh ypaBHEHHST COOTBETCTBYIOIIUX PEAKITHIA.

6. a) CocTaBuTh yYpaBHEHHS pPEaKIHi, IMPH IMOMOIIA KOTOPBIX MOXKHO OCYIIECTBHUTH CJICIYIOIIHE
NpEeBpaILCHNUS:

SOz «+— SO2 «— S — FeS — H>S — KHS.

0) CocraBUTh ypaBHEHHUS peaklHMid MEXAy KHCIOTaMA M OCHOBAaHHSMH, NPUBOISAIINX K
obpaszosanuio couneit: NaS; Fex(SO4)3; K3POa.

7. a) Hamucate ypaBHEHHs peakuuii, IpH MOMOIIA KOTOPBIX MOXKHO OCYIIECTBUTH CIICITYOIINE
NPEBPAIICHUS:

Ca— Ca(OH)z — CaCO3; — C&Clz — Ca?,(PO4)2.

0) CocraBUTb ypaBHEHHMS peakUMid MEXAy KHCIOTaMH M OCHOBaHMSMH, NPUBOISAIINX K
obpazosanmuto coseii: NaNOs; CaHPO.; CUOHCI.

8. a) Hamucarp ypaBHEHUs peakiui, MPH MOMOIIM KOTOPHIX MOXKHO OCYIIECTBUTH CICTYIOIIHE
NpEBpaLICHUS:

Cu — CuO — Cu(NO3)2 — Cu(OH)2 — CuCl..

6) Mexmy KakKuMH U3 MPHBEIECHHBIX Map BemecTB Bo3MoskHa peakuust: CO; u SOy, LiOH u COy;
P.0Os u CaO; NaOH u KOH; Li-O un ZnO; Li2O u Na&O? CoctaBuTh ypaBHEHHS COOTBETCTBYIOIINX
peaKIuid.

9. a) Hanmcarp ypaBHEHUsI peakiui, MPH MOMOIIM KOTOPHIX MOXXHO OCYIIECTBUTH CJICTYIOIIHE
NpEeBpaLICHUS:

Cd — CdO — Cd(NOgz)2 — Cd(OH)2 — CdSOa.
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6) C xakuMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJEHCTBOBaThH cepHas kuciora: HCI;
BaCly; MgO; CO,; NaOH; ZnO? CocTaBuTh ypaBHEHMS COOTBETCTBYIOIINX PEAKITHIA.

10. a) CocTaBuTh ypaBHEHHUS peakiyii, IPU MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH CIEYIOILIHE
MIPEBPAIICHUS:

Zn — ZnCl; — Zn(OH)2 — ZnO — K2Zn0Os..

0) Hamicatp ypaBHeHHs peakimii oopasoBanus coneii: NapSOs; Fex(SOs)s; Ba(NOs)2 B pesynbrare
B3aMMO/ICHCTBUSI OCHOBAHHS U KUCJIIOTHOI'O OKCH/IA.

11. a) CocTaBUTh ypaBHEHHS PEAKIHii, IIPH MTOMOIIN KOTOPHIX MOYKHO OCYIIIECTBUTH CIICAYIOIIUE
NpEBPAIICHUS:

S — SO2 — SO3 — H2S0O4 — KHSO4 — K,S0s4.

6) CoctaBuTh ypaBHEHHs peakuuii oopasosanus comeii: CaCOs; Alx(SOs)s; NasPOs B pesynbTare
B3aUMOJICHCTBHSI OCHOBHOTO U KUCIIOTHOT'O OKCHJIOB.

12. a) Hanucath ypaBHEHHS pPeaKiuil, MPH MOMOIIKM KOTOPBIX MOYKHO OCYIIECTBUTEH CIICAYIOIINE
MIPEBPAIICHUS:

Al — Alx(SO4)3 — Al(OH)3 — Al:O3 — KAIOs.

0) 3aKOHYNTH ypaBHEHUS peakilnii, TOKa3pIBaOMuX aM(poTepHOCTh okcraa onosa (l11): ocHoBHBIE
cBoiictBa SNO + HCl — .. ;

CITaBJICHUEC

i e
kucinoTHsle coiictBa SNO + KOH

13. a) CocTaBuUTh ypaBHEHHS PEAKIU, IIPH MTOMOIIN KOTOPHIX MOYKHO OCYIIIECTBUTH CIICIYIOIUE
NPEBPALICHUS:

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

0) Kakue n3 npuBeneHHbx okcuaoB B3anMoneicTBytoT ¢ KOH: NaO; CO,; Ga0z; MgO; CuO;
Mn;O7? HanncaTh ypaBHEHHUSI COOTBETCTBYIOIIMX PEAKITUI.

14. a) CocTaBUTh ypaBHEHMsI pEaKIUil, IPH MOMOIIN KOTOPHIX MOYKHO OCYIIECTBUTH CIIEAYIOIIUE
MIPEeBpAIICHUS:

Fe(N03)3 — Fe(OH)g — Fezos — FeO — F6C12 — FeS.

0) Kakue BeliecTBa MOTyT OBITh IMOJIYYCHBI PH B3aUMOCHCTBUN KUCIIOTHI C COJIbI0? KHCIOTHI €
ocHoBanueM? Coinu ¢ comnpro? [IpuBecTy npuMepbl COOTBETCTBYIOIIMX PEAKIUIA.

15. a) HanmcaTth ypaBHEHHs peaKIuid, MPH MOMOIIH KOTOPBIX MOXKHO OCYIIECTBHTDH CIIEIYIOIINE
NPEBPALICHUS:

Mg — MgSOA — Mg(OH)z — MgOHNO3 — Mg(NO3)2.

0) CocTaBuTh ypaBHEHUS PeaKIUi, TPH TTOMOIIH KOTOPBIX, UCXOS U3 YETHIPEX MPOCTHIX BEIIECTB
- KaJusi, Cepbl, BOJOPOJIAa U KHCIOPOJa, MOXKHO MONy4uTh rumpokcun kamust KOH; cynpdun kamusa KaS;
cepoBojopoa HoS.

16. a) CoctaBUTh ypaBHEHHS PEAKIUi, IIPH MTOMOIIN KOTOPHIX MOXKHO OCYIIIECTBUTH CIIEIYIOIIUE
MIpEeBpAaIICHHUS:

ZnSO4 «— ZnO « ZnS — ZnCl; — Zn(OH)2 — NaZnO-.

0) Hamucars ypaBHEHHsI HE MEHEe YETHIPEX PEaKIHid, MPH ITOMOIINA KOTOPBIX MOXKHO TOJYYHThH
kapOoHat kanbius CaCOs.

17. a) CoctaBuTh ypaBHEHMS PEaKIfil, IPH MOMOIIN KOTOPHIX MOYKHO OCYIIECTBUTH CIIEAYIOIIUE
NPEBPALICHUS:

Cu(OH)z « CuS0O4 « Cu — CuO — CuCl,.

6) Hamucare ypaBHenust peakuuii ooOpasoBanusi KoCrOs, Mg(NOs),, BaSOs Ca(ClO), B
pe3yJbTaTe B3auMOJICHCTBUSI OCHOBAHHUS M KHCIIOTHOTO OKCHJIA.

18. a) Hanucarp ypaBHeHHUsI peakuui, MPH MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOLINE
NpEBpaLICHUS:

Fe —» FeSO4 — Fe(OH)z — Fe(OH)3 — Fe203 — FeCI3.

6) Moryt nmu HaxomuThes coBMmecTHO B pactBope: Ba(OH), n FeCls; HCl u H,S; NaOH u HBr;
NaOH u KOH; HCl u NaCOs? Jlatb 000CHOBaHHBIIl OTBET M IPUBECTH YPAaBHEHHUSI COOTBETCTBYIOIINX
peaKiuu.

19. a) Hamucatp ypaBHEeHHUs] peaKlui, IPH TOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE
NpEBpaLICHUS:

Al — Al;Os — AICl3 — Al(OH)3 — NaAlOs.

6) Kak, ucmomssys BaO, FeCls, HySOs, H,0O, CuO, MOXHO MOJY4YHTh: THAPOKCHI Oapws;
ruapokcun xenesa (111); cynsdar menu (11)? CoctaButh ypaBHEHHS COOTBETCTBYIONIUX PEAKIIHU.

20. a) HanucaTtp ypaBHEHHs peaklMid, IPU MOMOIIM KOTOPBIX MOXKHO OCYIIECTBHUTH CJIETYIOLIHE
NpEBPALICHUS:
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Pb — PbS — PbO — Pb(NOs), — Pb(OH), — K2PbOs..

0) CocTaBuTh ypaBHEHHS YETHIPEX PEaKIHi, B pe3yibTaTe KOTOPBIX 00pazyercss OpOMHUI HATPHSI
NaBr.

21. Peakuus nportekaer mo ypaBuenuto 3H> + CO = CH4 + H>O. HauanpHble KOHLEHTpaunuu
pearupyronux Bemiects Obutd (Monb/1): Cuo= 0,8; Cco = 0,6. Kak H3MEHUTCS CKOPOCTh PEaKIUH, €CITU
KOHIICHTPAIIHIO BOJOPO/a YBEIHIUTH 10 1,2 , a KOHIEHTpaIuio okcua yriepoaa 1o 0,9 mons/n? (OtBer:
YBEIUYHUTCS B 5 pa3).

22. Peaknus paznoxenus N>O wmaer mo ypaBHeHuo 2N>O = 2N, + O,. KoHcTanTa CKOpOCTH

peakuuu pasHa 5x 10, HauanpHas KOHIEHTpaLys NO — 0,32 momw/n. OnpenenuTh CKOPOCTh PEAKITHH
B HaYaJIbHBI MOMEHT ¥ B TOT MOMEHT, Koraa pasioxutcs 50 % N2O. (Otset: 5,12x107; 1,28x10°).

23. Peakuus mexay BemectBaMd A U B Belpaxaercs ypaBHennemM A + 2B = D. HauanbHble
koHneHrparuu (Monb/i): Ca = 0,3 u Cg = 0,4. Koncranra ckopoctu paBHa (,8. BeIYUCINTL HAYAILHYIO
CKOPOCTh PEaKUUH M ONpeAeTHTh, KaK HM3MEHHJIACh CKOPOCTh PEaKIHMW IO HMCTEUYECHHH HEKOTOPOTO
BPEMEHH, KOTJa KOHIEHTpauus BemectBa A ymenpmmwiace Ha 0,1 momb. (Otser: 3,84x107%
YMEHBIINIACE B 6 pa3).

24. YeMy paBeH TeMIEpaTypPHBI KOI(QQHUIMEHT CKOPOCTH pEaKIMU, C€CIH IPH MOHWKCHUH
temnepatypsl Ha 30 °C, BpeMsi IpOTeKaHHUS PEaKINH yBeTUIHIoch B 64 paza? (OtBer: 4).

25. BeraucnnTs, pyu Kakoi TeMmrepaType peaknus 3aKoHYuTes 3a 45 muH, eciu pu 20 °C Ha 310
notpedyetcs 3 4. TemneparypHsiii Ko3hdUIHEHT ckopocTH peakuuu paBeH 3. (Oteet: 33 °C).

26. Kak nsmenutcsi ckopocth peakiuu CO + Clz = COCl,, ecnu noBbICUTH JaBlicHHE B 3 pasa u
OJTHOBPEMEHHO TOBBICUTH Temnepatypy Ha 30 °C (y = 2)? (OtBet: yBenuuutcs B 72 pasa).

27. Peaxruu ipoTekaroT 1mo ypaBHeHUAM: Cuy + Oy = COyr (1) ;

CO + Oy = 2COxr (2). Kak m3menutcs ckopocth (1) u (2) peakuuii, eciiu B KaKI0W CHUCTEME: a)
YMEHBIINTh JaBjieHHe B 3 pa3a; 0) yBenuuuTb 00bEM cocyla B 3 pasa; B) MOBBICUTh KOHLEHTPALHIO
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. Peakuus uzper no ypaBHenuto Ho + I> = 2HI. KoncranTta ckopoctu pasHa 0,16. McxomHbie
koHHeHTparuu Hy u |2 cootBerctBenHo pasubl 0,04 u 0,05 mMonp/n. BeraucianTe HavalbHYIO CKOPOCTB
PEaKLUU U €€ CKOPOCTh, Korjaa Konuentpauus Hy craner pasnoii 0,03 mons/i. (Otset: 3,2x10%; 1,9x10
4

).

29. OxucneHue cepsl 1 ee JUOKCHAA IPOTEKAET MO YPABHEHHSM:

S T 020 = SOury (1) ; SOy + Oary = 2805y (2). Kak msmenwurcst ckopoceth (1) u (2) peakuuii, eciu B
Ka)XJIOW CUCTEeME: a) YBEIIMUUTh JIaBlIeHue B 4 pa3a; 0) yMEHBIIUTH 00bEM cocy/a B 4 pa3a; B) MMOBBICUTh
KOHIICHTpAaIIo0 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) yBenmuures B (1) u (2) B 4 paza.

30. KoncranTa ckopoctu peaknuu 2A + B = D paha 0,8. Hauanbubie koHmeHTpanuu (Moib/i): Ca
=2,5u Cg = 1,5. B pesynbrare peakiuu KoHUeHTpaius BemectBa Cp okazanach paBHO# 0,6 MOJB/I.
Borancnuts, yemy ctana paBHa Ca u ckopocts peakuuu. (OtBet: 0,7 mons/m; 0,235).

31. Peakiust mpoTekaert mo ypasuennto HCl + O, = 2H,0 + 2Cl».

Yepe3 HEKOTOpoe BpeMs TOCIE Hayalla PeakH KOHIIEHTPAIMK YYacTBYIOIIMX B HEW BEIECTB

C
craiad (MOJIb/1): HCl = 0,85: O, = 0,44, Cly — 0,30. Beruriciuth HavanbHbie KourenTpanusn HCl u

C
02. (OtBer: Chci = 1,45, ©2=0,59 mons/1).
32. HauanpHble koHIeHTpaluu Bemiects B peakiuu CO + H20 «» CO2 + H, 6putn paBHBI (MOJIB/T):

Ce

C
Cco = 0,5; H0 - 0,6; 0, = 0,4; Hp — 0,2. BBIYHCINTh KOHIIEHTPALMH BCEX YYaCTBYIOIIMX B

peaknuu BEIIECTB IMOcie Toro, kak mpopearuposaio 60 % H>0. (Oteer: Cco = 0,14, H0 = 0,24;
CC02 =0,76; CH2 = 0,56 Moub/1).

33. Kak m3menutcsa ckopocth peakun 2CO + Oz = CO», ecnu: a) 00beM peakIHOHHOTO COCyia
yBenUIHTh 3 paza; 0) yeenmmuuTh KoHIeHTparto CO B 3 pasa; B) MOBRICHTE TeMitepaTypy Ha 40 °C (y =
2)? (OtBert: a) ymeHbIUTCS B 27 pa3; 0) yBenumuuTcs B 9 pas; B) yBeanuuTcs B 16 pas).

34. TIpu 10 °C peakuus 3akaHumBaercs 3a 20 MuH. CKOJIBKO BpeMeHH OyAET ATUTHCS PEaKLHsl IPH
noBbIeHny Temnepatypsl 10 40 °C, eciiu TemneparypHbiii koddhurmenT paser 3?7 (OtBet: 44,4 ¢).
35. Bo ckonbko pa3 cienyer yBenuuuTh a) konueHTpaiuio CO B cucteme 2CO = CO2 + C, uTo0bI
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CKOPOCTh PeakIiy Bo3pociia B 4 paza? 0) KoHueHTpaiuio Bogopoaa B cucreme Nz + 3Hz = 2NHas, uTo0s!
CKOpOCTh peakiuu Bo3pocia B 100 pa3? B) masnenue B cucreme 2NO + O, = 2NOy, 4yT00BI CKOPOCTH
obpaszosanus NO; Bo3zpocia B 103 pa3? (Orser: 2 paza; 4,64 pa3a; 10 pa3).

36. Cxopocts peakiuu A + 2B=AB; npu Cs=0,15 u Cp=0,4 mMonn/1 paHa 2,4-107°. Onpenenuts
KOHCTAHTY CKOPOCTH M CKOPOCTh peakiiuy, korna KoHmnerTpanus B cranet 0,2 mons/n. (OtBet: 0,1; 2%10°

A
).

37. Kak um3meHutcs ckopocTh peakiuu 2A + B = AjB, ecnu KOHIGHTpaluio BeliecTBa A
YBENWYUTHh B 3 pa3a, KOHIEHTPAIMIO BemlecTBa B yMeHbIIMTH B 2 pa3a, a TeMIepaTypy HMOBBICHTH Ha
40°C (y =2)? (OtBert: yBenmuuutcs B 72 paza).

38. Peakuus unet no ypaBHenuwo 2H>S + 30, = 2S0, + 2H,0. Yepes HekoTOpOE BpeMsl MOCIE

Coz =

. . CHZS _ :
Havyaya peak[ii KOHIICHTPAIMK YYaCTBYIONIMX B HEH BellecTB cTaiu (MOJb/J): =0, 009;
0,02; ~L2=0,003. Boruucauts: a) KOHIEHTpAIMIO BOJSHOTO Mapa B 3TOT MOMEHT; 0) HCXOAHBIC

KOHIICHTpAIlMK CepoBoopona u kuciopoaa. (OTBer: CHZO = 0,003; HzS = 0,012; Oz = 0,0245
MOJIB/JI).

39. Jlee peakmmm mporekaror mpu 25 °C ¢ OAMHAKOBOM CKOpPOCTHIO. TemmepaTypHBIN
KOX(PGUIIMEHT CKOPOCTH MEPBOU peaklny paBeH 2, BTopoil - 3. HaliT oTHOIIEHHE 3TUX CKOpOCTEN MpH
75 °C. (OtBert: V2/V1=7,59).

40. Peakuusa unmer mo ypaBHeHuto Nz + 3H> = 2NHs. Uepe3 HexoTopoe Bpems Iocie Hadajia

C C

peaxiuy KOHIICHTPAIIMA Pearupyronix BemecTB ObUIA (MOJIB/M): Nz = 0,8; H, = 1,5; NH; — 0,1.

BbIucanTh KOHIIGHTpAIMK BEIIECTB B MOMEHT, Koraa KoHieHTpanus Na crana 0,5 mons/i1. (OTBer: CHZ
=0,6; CNH3 = 0,7 MONB/J).

41. Tlpu okucnennn NH3 Ha maTnHOBOM KatanuzaTope ObLIO MOJTY4eHO B TedeHue cyTok 1440 kr
HNOs. [lns okucnenmst Obmio wucnonbzoBaHo (0,064 kr karammzatopa. PaccumraTh akTUBHOCTH
karanusaTopa. (Oteer: 937,5 kr/(m3uac)).

42. 3aBUCHT M 3HAYCHUE DHEPTHH AKTHUBAIMU PEaKIMH B ClIy4ae TeTEpOTeHHOr0 Karaiui3a OT
TUIOILA/IM TIOBEPXHOCTHU KaTalIu3aTopa U OT €ro CTPYKTYpPbI?

43. Bo cKoIbKO pa3 yBEIHYUTCS CKOPOCTh peakuuu, nporekaromeid npu 298 K, ecnu snepruro
aKTUBAIIMHU ee YMEHbIIUTH Ha 4 k/[x/Mons? (OTBeT: B 5 pas).

44. Yemy paBHA SHEPrus aKTHBALUHN PEAKLMH, €CIIM MPH MOBBILICHUH TeMrepaTypsl oT 290 K no
300 K ckopocts ee ysennuutes B 2 paza? (Otset: 49,9 k/[x/Monb).

45. KakoBo 3Hau€HWE JHEPTHM AKTHUBAIMM pPEaKIHH, CKopocTh koTopoi mpu 300 K B 10 pa3
oombie, uem npu 280 K? (Oter: 80,3 k/[x/Moib).

46. 3a 12 4 6610 cunTesuposano 45 000 kr NHs. O6bem ucnonb3oBanHoro Karaiuszaropa 1,2 m3,
OnpenenuTs NPOU3BOANTENLHOCTS KaTanusaTopa. (Otser: 3125 kr/(M>4ac)).

47. Haittu o0beM katanuzaropa s cuaTe3a NHas, ecnu npousBoautensHOCTs yeTanoBku 5000 M
aMMuaKa B dac. IIpou3BOIUTENLHOCTh UCTIONb3yeMoro kKatanuszaropa 2000 kr/(m3uac). (Otset: 1,9 M°).

48. M3MeHHUTCS M 3HAYCHHE KOHCTAHTBI CKOPOCTH PEAKLUH IMPHU 3aMEHE OJHOr0 KaTalnu3aTopa
apyrum?

49. KakoB MexaHHM3M ydYacTHsi B XUMHYECKOM IIPOIIECCE BEIICCTB, 3aMEISIFOIIUX CKOPOCTb
XMUMUYECKOH peaklny 1 Ha3bIBaEMbIX OTPULATEIbHBIMHI KaTANN3aTOPAMU U HHTHOUTOpaMu?

50. OnuH karanu3atop cHmkaet sHepruro aktusaruu mpu 300 K Ha 20 k/[x/mMoib, a qpyroi Ha 40
kJx/mMonb. Kakoit katanuzatop 3ddextuBHee? Bo cKoIbKO pa3 BO3pacTET CKOPOCTh PEaKIMHM IMPH
WCTIOJIE30BaHMHU TOTO MJIM MHOTO Katanu3aropa? (Otset: Bropoi; 3,1-10%; 9,4-10°).

51. XKupsl 1 yrieBosl OKUCIAIOTCS B )KHMBBIX OpraHM3Max Ipu temneparype okoino 37 °C, a BHe
JKUBBIX OPraHU3MOB OKHCiIeHne npoucxoauT npH 450 - 500 °C. OObACHUTH MPUUNHBI 3TOTO SBJICHHUS.

52. IlpuBecTn mpUMeEpbl KaTATUTHUYECKUX peakuui. MOXHO 1M, ¢ MOMOIIBIO KaTaJH3aTOpOB,
CMECTUTh XMMHUUecKoe paBHOBecue? KakoBa posib KaTaau3aropa B 00paTUMBIX PeaKHsX?

53. DHeprus aKTUBAIMKM HEKOTOPOU PEeaKIMK B OTCYTCTBUE KaTaiu3aTopa paBHa 32,3 kJ[k/Mojb, a
B NPUCYTCTBHM KaTanm3aropa oHa paBHa 20,9 xJ[x/monb. Bo ckoibko pa3 BO3pacTeT CKOPOCTh 3TOM
peaKkuuu B MpUCYTCTBUM KaTanuzaropa npu 25 °C? (Otser: B 100 pa3).

54. CTeHKH peaKIOHHOT0 COCYla 9aCcTO OKa3bIBAIOT OOJIBIIOE BIUAHNE HA CKOPOCTh XUMHUECKHUX
MIPOIIECCOB, YCKOPSIS Wi 3aMeuisist uX. [IprBecTr BO3MOXHBIE IPUYHHBI 3TOTO SBJICHHMS.
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55. K KakuM TMOCNIEACTBUSM MOXET MPHUBECTH CMEIICHHE pPAaBHOBECHS IO JEWCTBUEM
Karanuzaropa?

56. [Touemy BojJa B TIMHSIHOM COCYZE HE PacTBOPSIET KPEMHHH, a B CTEKISIHHOM pacTBopsier? Kak
MPOBEPUTH MPEATIOKEHHOE 00bsICHEHHE?

57. KakoBo BIWsSHHE MPHUPOABI PacTBOPUTENS (IIOJSIPHOCTH) Ha CKOPOCTh peakmuu? MOoXHO U
CUMTaTh, YTO PACTBOPUTENh B 3aBHUCHUMOCTH OT MPHPOABI O0NagaeT KaTaJUTHYECKUM WA
MHTUOUPYIOIINM JefcTBUEM?

58. O0bIYHO, YeM TOJSIpHEE PACTBOPHUTENb, TEM CHIbHEE OCNAONSIOTCS CBA3U B PEarHPYIOIINX
MOJIEKYJIaX W T€M BBINIE CTAHOBUTCS WX PEAKIMOHHAs CIIOCOOHOCTh. B Kakom pacTBOpHTEse peakinu
npoxosT ObicTpee? MIMeloTes T UCKITFOUSHHS U3 3TOrO paBuiia?

59. lepeuncnuTs MPUYMHBI YCKOPEHUS PEAKIUU TeTePOreHHBIM KaTalnu3aTopOM.

60. CrocoOCTByeT IIM TOBBINICHHE TEMIIEPATYpPhl MEPBOMY STaly TE€TEPOrCHHOTO KaTaiu3a -
a7IcOpOLIMU MOJIEKYJI pearupyoIX BelecTB Ha OBEPXHOCTH TBEPAOrO KaTanuzaTopa?

61. Ilpu HarpeBaHMM OMOKCHIA a30Ta B 3aKpPBITOM COCYIEe A0 HEKOTOPOH TeMIepaTypsl
pasrosecue peakuuu 2NO; = 2NO + O ycTaHOBMIIOCH HPM CIEAYIOIIMX KOHLEHTPALUAX (MOJIb/J):
[NO;] = 0,4; [NO] = 1; [O2] = 0,5. BelunuciuTh KOHCTAHTY PaBHOBECHS Ul 3TOM TEMIIEPATyphbl H
UCXOJHYIO KOHIICHTpaIuio Auokcuaa azora. (Oteet: 3,125; 1,4 Monb/n).

62. Peaxius npoTekaeT 10 ypapHenuio AB & A + B. [Ipu HekoTopoii TemnepaType u3 1 Mons AB,
HaXOJIAIIETOCs B 3aKPBITOM cocylie eMKocThio 20 i1, pa3naraercsa 0,6 mons AB. OnpeneanTs KOHCTaHTY
pasHOBecus. (Oteet: 0,045).

63. Koncranta panoBecusi peakuuu NOs = 2NO, pasna 0,16 npu 375 K. PapHoBecHas
kounenrpaius NO; pasHa 0,09 mosb/n. Berauciuth paBHOBecHY10 KoHIeHTpaiuo N2Os (Oteet: 0,051
MOJIB/JI).

64. PaccuutaTh paBHOBECHYIO KOHLEHTpamuo Oz U KOHCTaHTYy paBHOBecHs B peakimu 30 —
203, ecmu HavyambHas Macca Oz paBHa 24 T, a paBHOBecHas KoHreHTpanus O paBHa 0,6 MOJB/I.
(OtBert: 0,1 moms/it; 0,046).

65. Hcnonk3ys cripaBouHble qaHHble Tabm. b. 1, paccuntate AH®X.p. peakiuu, mpoTeKamomei no
ypasaenuo 2NOy) = 2NOyy + O,y M ONpenenuTh, B KaKyl CTOPOHY CMECTHUTCS PaBHOBECHE IIPH
OXJIQKJICHUH CUCTEMBI.

66. PaccunTaTth paBHOBECHBIC KOHIIEHTPAIUU Ta3000pa3HBIX BENIECTB B TE€TEPOTCHHOW CUCTEME
FeOu) + COw) & Fey + COx), ecin HauanbHas koHuenTpamus CO cocTaBisna 2 MoJb/JI, KOHCTaHTa
pasHoBecus KC = 0,6. (Otset: 1,25; 0,75 Monb/11.).

67. Ilpu cocrosiuuu paBHoBecus B cucteMe Nz + 3Hz = 2NH3 KoHIEHTpalMy BeIeCTB ObLIH
(momw/m): [N2] = 0,3; [H2] = 0,9; [NH3] = 0,4. Paccunrarh, Kak H3MEHSATCSI CKOPOCTH MPSIMON U 0OpaTHO#M
peaKInu, ecli KOHIEHTPALMK BCEX y4YacTBYIOIIUX B PEaKIMU BEIIECTB yBEIHUYUTh B 4 pa3a. B xakom
HampaBlIeHUH cMecTUTCs paBHOBecue? (OTBeT: 256; 16).

68. BerarcnuTh KOHCTAaHTY PAaBHOBECHS IS TOMOTEHHON CHCTEMBI
COq) + H20) & COxry + Har), €cin paBHOBECHBIE KOHIIEHTPALIMH PEArMPYIOIIUX BelecTs (Mob/m): [CO|
= 0,004; [H2Q] = 0,064; [CO;] = 0,016, [H2] = 0,016. YUemy paBHBI HCXOIHBIE KOHIICHTPAI[UX BOJALI U
CO? (Otser: 1; 0,08 momnb/i; 0,02 MoB/1).

69. B nauanbHblii MomeHT mpotekanus peakiuu NiOw) + Haw = Nig + H2Oq) koHIeHTpamu

C
ObUTH paBHBI (MOIB/M): He = op5; H,0 1,7. PaccunmraTh paBHOBECHBIE KOHIICHTpAIHH
ra3oo0pasHeix Berects, eciau KC = 5,66. (OtseT: 0,33; 1,87 monb/n).
70. B peakTope mpu HEKOTOPOH TemIepaType MpoTeKaeT peaKuus

COz + H2 &= CO + H20. OnpenienuTh KOHCTAHTY PABHOBECHS, €CIIM B HAUAJIbHBI MOMEHT Hy =215

Monb/1, P2 =125 Momb/1, a K MOMEHTY paBHOBeCHs popearupoBaio 60 % HayaJbHOTO KOJINYECTBA
COa. (Otser: 0,8).

71. OnpesienuTh, B KaKylo CTOPOHY MPOHM30iiieT cMelienue paBHoBecus peakiuu COxq) + 4Hor &
CHuqy + 2H20(, AH®X.p. = -165 x/[k mpu clemyronmx BO3ACHCTBUSAX: a) YBEIMYCHUH IABICHUS; O)
noBbiieHnd KoHUeHTpauuu CO2; B) TOHIKEHUN TEMIIEPaTyphbl.

72. B roMoreHHo#i cucTeMe ycTaHoBHIIOCh paBHOBecue 2H,S + 30, & 230, + 2H,0. Koncranta
paBrHoBecus KC = 3-10° HcxomHele BemecTBa WM TPOAYKTHl PEAKIMHM OyayT mpeobiagath B
pPaBHOBECHOH cMmecH BemecTB? BBIYUCINTH PABHOBECHYIO KOHIIEHTPAILMIO TUOKCHIAA CEpPBI, €CIH



PaBHOBECHBIE KOHIIEHTPAIIMK BENIECTB, YUACTBYIOIINX B peakiiuu, paBHbl (Monb/n): [H2S] = 0,02; [O7] =
0,30; [H20] = 0,40. (OtBer: 4,5 Moib/1).

73. Paccuutats KC peaktuu PClse) & PClsyy + Clayr) mpu 500 K, ecimu kK MOMEHTY paBHOBeECHs
paznoxunock 54 % PCls, a ucxonnas kounenrpaius PCls 0buta pasaa 1 mone/n. (Otset: 0,634).

74. Tlocne cmemuBanus razoB A u B B cucreme Ay + Bp = Cg) +D(y ycranasnupaetcs
paBHOBecHe TpH cieaylonmx KoHleHtpanusx: [B] = 0,5 monw/m; [C] = 0,2 mone/n. Koncranra
paBHOBecus peakiuu paBHa 4x1072, Haiitu ucxomHble KoHIEeHTpauun Bemectsa A u B. (Otser: 2,2; 0,7
MOJIB/TI).

75. Cucrema Capaguny + COzpy & 2COq, DHCx.p. = 172,5 x/Ik HaxoauTcs B COCTOSHUU
paBHOBecHs. Kak mMoBiusieT Ha paBHOBECHE CHUCTEMBI: a) TIOBBINICHUE TEMIIEPATYpHl; 0) MOHMKECHUE
JIABJICHUSI, B) MOHMWXKEeHNE KoHIeHTparu CO?

76. TIpu HeKOTOpOIi TeMIIepaType PAaBHOBECHBIC KOHIICHTPAIIMY B CUCTEME

SO, + 02 & 2803 cocrasnsu (Monw/1): [SO2] = 0,04; [O] = 0,06; [SOs] = 0,02. Onpenenurs
KOHCTaHTY paBHOBecHs M ucxoHble KoHnenTpanuu SOz u O,. (OtBer: 4,17; 0,06 Monb/; 0,07 Monb/m).

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

Kakue maMeHeHUs a) TemIiepaTypbl; 0) JaBICHUS; B) KOHIICHTPAIMHA YYACTBYIONIMX B pPEaKIMU
BEIIECTB CIIOCOOCTBYIOT YBEITMUEHHIO BBIXO/Ia TPOAYKTA PEaKIum?

78. Koncranra paBHoBecus peakiuu FEOy) + COq) = Fey) + COxry pH HEKOTOPOIi TeMIeparype
paBHa 0,5. Haiitu paBHoBecHble koHUeHTpauuu CO u CO2, ecnu HayalbHbIE KOHLEHTPAUUU STUX

C C
BEIleCTB cocTaBysu (Monb/n): O =0,08; €O, = 0,02. (OtBer: 0,67; 0,33 mMonb/).
79. Cucrema Ny + 3Haor) = 2NHs; DHOx.p. = - 92,4 xJIx
HaXOJANTCS B COCTOSIHUM paBHOBecHs. OnpeesnTh, B KAKOM HAIPaBJICHUH CMECTHTCSI PaBHOBECHE:
a) ¢ pOCTOM TeMIIepaTypbl; 0) pY TOBBIIICHNHN TaBICHHS; B) IPY OHWKEeHNN KOHIeHTpanud NHa.

80. Haiitu koncranty pasHoBecusi peakuuu 204 = 2NO,, ecnu HauanbHas koHueHTpanus NpOg
cocraBisuia 0,08 Monb/J, a K MOMEHTY HACTyIUICHHs paBHOBecus pazinokuiaoch 50 % N2Os (Otser:
0,16).

81. CocraBuTh MOJEKYJISpHBIE M MOHHO-MOJIEKYJISIpHbIE YPAaBHEHUS PEaKknuil B3aMMOJCHUCTBHS B
pactBopax Mexay: a) KoSu CuSOg; 6) AGNOs 1 NH4Cl; B) NaSiOs 11 H2SO4; 1) CaCOs 1 HNO:s.

82. CocraBuTh MO JBa MOJEKYJSPHBIX YpPAaBHEHHUS PEaKIHid, KOTOPBIE BBIPAKAIOTCS HOHHO-
MOJIEKYJISIPHBIMU YPAaBHEHUSIMU:

a) Fe*" + 30H™ = Fe(OH)3; 6) H* + OH™ = H20O; B) Cu** + $* = CUS.

83. MOXHO JT1 PUTOTOBUTH PACTBOP, COICPIKAIIUI OJTHOBPEMEHHO CIIEAYIOIINE Maphl BEIIECTB: a)
KOH u Ba(NOs)2; 6) NiSOs u (NH.)2S; B) PO(NOs)2 u KCI; 1) CuCl, u N&S? TIpeactaButh BO3MOXKHbIE
pEaKIK B MOJICKYJIIPHOM U HOHHO-MOJICKYJISIPHOM BHJIE.

84. CmemmBarot momapuo pactBopsl: a) KOH u Mg (NOs)2; 6) LizCOsz u HCI; B) F&(NOs); u KOH,;
r) NHsCl u NaOH. B kakux ciydasx peakiuy MpaKTHYecKH MouayT ao koHma? IlpeiacraButh vX B
MOJIEKYJISIPHOM U HOHHO-MOJICKYJIIPHOM BHJIE.

85. CocraBUTh MOJIEKYIISIPHBIE W MOHHO-MOJICKYJISIPHBIC YPaBHEHHS PEaKkivid B3aMOJCHCTBHS B
pactBopax Mexay: a) BaCOs u HNOs; 6) Fex(SO4)s 1 KOH; B) HCI u K3S; 1) CH3COOK 1 HCI.

86. CocTaBUTh MOJEKYJSPHBIE ¥ MOHHO-MOJICKYJISIDHbIC YPAaBHEHUS PEakiuil B3aMMOJCHCTBHS B
pactBopax mexay: a) Mg(OH), u CH3COOH; 6) NHsNOs u KOH; B) Ca(NOs). u K2CrOs; 1) AlCls 1
Ba(OH)..

87. CmemmBarot nonapHo pactBopsl: a) K>SOz u HCI; 6) NaSO4 u KCI; B) CH:COONa u HNO3;
r) Al2(SOs)3 n u36pITok KOH. B kKakux M3 NpHBEACHHBIX CIIy4aeB PEAKLUUH IPAKTUYSCKH TMOHIYT 10
koH1a? COCTaBHUTH JUTS THX YPAaBHEHUH MOJIEKYJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE PEaKIIHi.

88. Kakwe u3 BemecTB OyAyT B3aMMO/IEHCTBOBATE ¢ TUApoKcuaoM Kamus: a) Ba(OH)z; 6) Sn(OH)y;
B) NiSOy; 1) H3PO4? BeipasuTb 3TH peakiuuu MOJICKYISIPHBIMA ¥ HOHHO-MOJICKYJISIPHBIMU YPaBHEHHSMHU.

89. CocTaBuTh 10 1Ba MOJIEKYJISIPHBIX YPaBHEHHS, KOTOPBIE BBIPAXKAIOTCS HOHHO-MOJIEKYJIIPHBIMH
ypasHeHusmu: a) OH™ + HS = H,0 + $7; 6) COs* + 2H* = H,0 + COy; 8) OH™ + NH4* = NH4OH.

90. CocTaBUTh MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPaBHEHMS pEaklUid B3aMMOJACHCTBHS B
pactBopax Mexay: a) NaeSOs 1 H2SOs; 6) CH3COOH u KOH; B) NaeHPO, u NaOH; r) Be(OH)2 1 KOH.

91. CmemmBaror momapao pacTBopbl: a) CU(NQOs), n NaSOs; 6) BaCl, u K2SOs; 8) NaHCOs u
NaOH; r) Cd(OH). nu HCl. B kakux n3 npuBEJICHHBIX CIIy4aeB PEaKIMU NPAKTHYECKH MOWIYT 10 KOHIA?
CocTaBuTh IS 3TUX PEAKLHH MOJICKYJIAPHBIE 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHHUSL.

92. CocraBUTh MOJIEKYIISIPHBIE H MOHHO-MOJICKYJISIPHbIC YPaBHEHHS PEaKkIMid B3aHMOJCHCTBHS B

41



pactBopax Mexay: a) K:Swu HCl; 6) KHCO3 u H2SO4; 8) MgSO4 u BaCls; 1) Ba(OH)2 u H2SO..

93. HanmcaTe MONEKyJISIpHbIE M HOHHO-MOJICKYJISIpHBIC YPaBHEHHS PEakIHil, COOTBETCTBYIOIIHE
CIICAYIOIIMM MPEBPAILCHHSM:

a) COs> — CaCO; — Ca* — CaS0s; 6) S — FeS — Fe?*

94. HammcaTh MOJEKYJSpHBIE W HMOHHO-MOJIEKYJSIDHBIE YPaBHEHHS PEaKkIUil B3aUMOJCHCTBHS B
pactBopax mexay: a) Hg(NOs)2 u Na:S; 6) Li-SOs u HCI; B) Ca(HCO3)2 u Ca(OH)s.

95. CocrtaBuTh 1O JBa MOJICKYJSIDHBIX YypaBHEHHUS, KOTOpBIE COOTBETCTBYIOT —CJIEIYIOIIUM
COKpAIIEHHBIM HOHHO-MOJIEKYJIApHBIM ypaBHeHusm: a) CH;COO™ + H* = CH3COOH; 6) Ba?* + CrO4* =
BaCrOq;

B) Ag"+ 1" =Adgl.

96. CocTtaBuTh MOJIEKYJSpHBIE W HOHHO-MOJIEKYJSIDHBIE YpaBHEHHUS Peakluil, MPOTEKAIOIUX B
pacTBOpax MeXAy: a) IOUOKCHIOM YTJIepoAa M THIPOKCHIOM Oapws; ©) CHIMKAaTOM HATpus U
XJIOPOBOJIOPOJTHON KHCIOTOMH; B) cynbhuaom sxene3a (I1) u cepHO KHCIOTOH; T) MOOUAOM Kalus U
HUTPATOM CBUHIIA.

97. 3akOHUYUTH MOJEKYISIPHBIE W COCTABUTH HOHHO-MOJICKYJISIPHBIE YPaBHEHUS CIICTYIOIINX
peaKIui:

a) Fex(SO4)3 + KsPOs = ...; 6) Ba(NOs)2 + N&eCOz = ...; B) CU(NO3)2 + KoS = ...

98. 3aKOHUYUTH MOJEKYJSIPHBIE W COCTaBUTh HOHHO-MOJICKYJISIPHBIC YPaBHEHUS CIICTYIOIINX
peaKLmii:

a) Pb(NQOs), + HoSO4 = ...; 6) CaCl, + AQNOsz = .. ;

B) SNCl2 + NaOH = ...; 1) KOH + HNOs = ...

99. Ucxons M3 COKpAaIleHHOW HOHHO-MOJICKYJSIDHOW (OPMBI YpaBHEHUs, COCTAaBHTH IO JBa
MOJIEKYIApHBIX ypaBHeHus: a) CaCOs + 2H* = Ca&2* + H,0 + COy; 6) Ba?* + SO = BaSOq; B) Cu(OH)2
+2H" = Cu?* + 2H:0.

100. HamucaTh MOJEKyJSIpHBIE W HOHHO-MOJICYJISIPHBIC YPABHEHUS PEaKLUi B3aUMOJICHCTBHS B
pactBopax mexay: a) Hg(NOs)2 u Nal; 6) MgCOs u HCI; B) CuSOs u HS.

101. Kakue W3 mepeyuciaeHHBIX HIKe cojie momseprarorcs ruapoiausy: NaCN, KNOs, CuCl,,
ZnS0O,4? CocTaBUTh HOHHO-MOJICKYJISIPHBIE U MOJIEKYJSIpHBIC YpaBHEHHS Peakiuii, yka3ats pH cpensl.

102. K pactBopy Cra(SOs)s nobasmau pactBop K2S. OObSCHUTH MPUUHHY 00pa30BaHMs OCalKa U
BbIJeNIeHNs Ta3a. COCTaBUTh MOJICKIISIPHOE ¥ HOHHO-MOJICKYJISIPHBIC ypaBHEHHUS PEaKIIHU.

103. Kakue w3 comeii: NapSOs K:SOs;, NH4CN, LiCl, FexSOs)s moaseprarorcst ruapoiusy?
CocTaBUTh HOHHO-MOJICKYJISIPHBIC I MOJICKYJISIPDHBIC YPaBHEHUS THAPOINN3a 9THX coiieid. Kakoe 3HaueHue
pH (> 7 <) UMeI0T PacTBOPHI ATUX CONEH?

104. CoctaBUTh MOJEKYISAPHBIE W HOHHO-MOJICKYJISIPHBIC YPaBHEHHS COBMECTHOTO THAPOJIH3a,
npoucxosiiero npu ciuBanuu pactBopos: a) FE(NOs)z u NaCOsz; 6) CuClz u K2COs.

105. IlomoOpare TO aBa ypaBHEHHS B MOJICKYJSIPHOM BHIE K KaKIAOMYy M3 TpeX HOHHO-
MOJIEKYJIAPHBIX ypaBHenuii: a) Al¥*+H,O = AIOH*+H"; 6) $ + H,O & HS + OH™; B) CH3COO™ +
H.0 = CH3zCOOH +OH".

106. TlomoOparh Mo ABa ypaBHEHHS B MOJIEKYJSIDHOM BHJIE K KaXJIOMY H3 TpPEX HMOHHO-
MOJIEKYISpHBIX ypaBHeHuii: a) Fe* + 2H,O = Fe(OH),* + 2H*; 6) COs?” + H,O &= HCO5 + OH; B)
NH4" + H20<_—’ NH,OH + H*.

107. CocTtaBUTh HOHHO-MOJICKYIISIPHBIE M MOJICKYJSIDHBIC ypaBHEHHS peakUuil IS CoJeH,
MTOIBEPTaOIIUXCsI THAPONN3Y, YKa3aTh peakimio cpeabl: K2SOs, Cr(NOs)s, NaNO,, NiSO..

108. B kaxoii mBer Oymer OKpaiieH jJakMyc B BOAHBIX pactBopax: KzS, (NHi)2SOs, NaCOs,
Li>SO4? OtBer 000CHOBaTb HOHHO-MOJICKYJSIDHBIMH W MOJICKYJISIPHBIMH YPaBHCHUSIMH —pEaKIUii
TUAPOJIN3a COJIEH.

109. CocTtaBuTh HOHHO-MOJIEKYJISIDHBIC M MOJIEKYJSIDHBIE YPABHEHUS PEAKIUH IS COJIeH,
HO/IBEPraloUIMXCs THIPOIH3Y, ykazaTh peakimto cpenpl: KI, Cu(NOs)2, K2SiOs, ZnSOs.

110. Kakue W3 NpHBEOCHHBIX COJNEH MOJABEPTarOTCs THUAPONM3Y MO KaTHOHY, MO aHHOHY, IO
katuony u anmony: BaS, MN(NOs),, AlCIs, Cr,Ss? Ykazars pH cpems! s BOIAHBIX pacTBOPOB COJEH.
CocTaBUTh HOHHO-MOJIEKYJISIPHBIE U MOJICKYJISIPHBIC YPaBHEHUsI THIIPOJIN3A.

111. Kakume u3 comeit Nal, CrCls, NHsNOs, NHsNO. nmoasepratorcs ruapommsy? CocraBuUTh
WOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHHS THPOITU3a DTHX COJIEH, yKa3aTh PEaKIfio Cpebl.

112. K pactopy Alx(SOs)3 mobasmnu crepyrommue Bemecta: a) HSOs; 6) KOH; B) N&SOs; 1)
ZnSO4. B kakux cinywasx ruaponus cyibgara amoMubus ycunutca? Ilogemy? CocTaBUTh HMOHHO-
MOJIEKYJISIPHBIE YPAaBHEHHUS TUAPOIIN3a COOTBETCTBYIOIINX COJICH.

113. Kakue u3 BemiectB: NapCOs, Li2SOs, CuClz, MgSO., BaS co3mamyT n30BITOK THAPOKCHI-
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WOHOB B pacTBope cBoeii conu? [Touemy? CocTaBUTh HOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC ypaBHEHUS
TUJIPOJIN3a ITUX COJIEH.

114. TIpu cnusanuu pactBopoB coneil CrCls u NapCOs obpasyercs ocamok Cr(OH)s u BeigenseTcs
ra3 CO2. OOBSCHUTH IPUYHMHY U HATIKCATh MOJICKYJIIPHOE M MIOHHO-MOJICKYJISIPHBIC YPAaBHCHUS PEaKIIUU.

115. Hamucats ypaBHEHUs peakiMii THIAPOIN3a B MOHHO-MOJICKYJIIPHOM H MOICKYJISIPHOM BUJIE:
arterara siutuss CH3COOLI, xmopuna amomunans NH4Cl, nnannna ammonnst NH4CN, cynehuma 6apust
BaS.

116. OOwsicuuth, mouemy Boaubie pacTBOpbl NaNO;, LioCOsz, NaPOs uMET MIEeI0vHY0
peakiuio. OTBET MOJTBEPANTDh YPABHEHUSIMH PEAKIIUN B MOHHO-MOJICKYJSIPHOM M MOJICKYJIIPHOM BHJIC.

117. K pactBopy FeCls nobasunu cnenyronue Bemectra: a) HCI; 6) KOH; B) CuCly; r) NaeCOs. B
KaKUX Cllydasx THApoiu3 xjopuaa skenesa ycwiutcs? [louemy? CocTaBHTh MOHHO-MOJICKYJISIPHBIC
YPaBHEHHUS TUAPOIIM3a COOTBETCTBYIOIINX COJICH.

118. Ipu cmemmBanun pactBopoB Fe(SOs)3 m KoS oOpasyercs ocamok W BbLIENsETCS Tas.
HanwucaTth MoneKynsipHOE 1 HOHHO-MOJIEKYJISIPHBIC YPaBHEHHUS! COBMECTHOTO THAPOJIN3a COJEH.

119. CoctaBuTh HWOHHO-MOJICKYJIIDHBIE W MOJCKYJSIpHBIE YpaBHEHHS THIpOJN3a COJeH:
NH4CH3COO, Ca(NC)z)z, K3PO4, MnC|2.

120. Tlouemy mnpu no0aBieHMM TOps4Yel BOABI K BOJHOMY pactBopy xiopuaa sxenesa (I11)
BhINaaaeT ocagok? [ToATBEpAUTE 3TO YPaBHEHUSIMH PEaKIHii B HOHHO-MOJICKYJISIPHOM M MOJICKYJISIPHOM
BUJIC.

121. a). Mcxons U3 creneHu OKUCIeHUs cepbl B BemiectBax S, HoS, NapSOs, HoSO4, onpenenuts,
KaKoe W3 HHX SIBJISIETCS TOJBKO OKHCIUTENEM, TOJIBKO BOCCTAHOBUTEIEM M KakKhe MOTYT OBITh H
OKHCITHTENEM, U BoccTaHoBUTeNIeM. OTBET 000CHOBATb.

0). Ha ocHOBaHMU AJIEKTPOHHBIX ypaBHEHUH Moa00paTh KOI((GUIMEHTH B YPaBHEHHU PEaKIIHH,
UAYIIEH 110 CXEME:

Nal + NalOs+ H2SO4 — [+ NapSO4 + H20. OnipenenuTh THIT OKHCIUTENFHO-BOCCTAHOBUTEILHON
peakiuu.

122. Peakuyu BBIpayKarOTCsI CXEMaMHU:

Zn + HNOs (pas6) — Zn(N03)2 + N2O + H20;

SnCl; + KaCro07 + H2SOs — Sn(SO4)2 + CrCls + KSOs + H20. CocraBuTh 3JIEKTPOHHBIE
ypaBHEHUs, MOA00paTh KOA((UIMEHTHI, yKa3aTh, KAaKOE BEIIECTBO B KaXJOH PEaKIUM SBISCTCS
OKHCITHTENEM, KAKOE BOCCTAHOBUTEIIEM.

123. a). CocTaBuTb 3JEKTPOHHBIC ypPaBHEHUS M YyKa3aTb, Kakod mpouecc (OKUCICHHE HIIH
BOCCTaHOBJICHHUE) MPOUCXOTUT TP CIACTYFONIUX MPEBPAICHHSIX:

P2 — P*; N — N3 ClI'— (ClO3); (SOs)* — S=

0). Peakmus BhIpasKaeTCsi CXeMOM

KMnO; + HS + HoSO4 — MnSO4 + S + KySO4 + HL0.

OnpenennuTs OKHCIUTENb U BOCCTAHOBHTENb, HA CHOBAHWH JJICKTPOHHBIX YPaBHEHUH PacCTaBUThH
K03 PUITMECHTHI B ypaBHEHUN PEaKIHH.

124. a). MoryT 11 MpOTEeKaTh OKUCIUTETbHO-BOCCTAHOBUTEILHBIE PEAKIIMU MEX/Ty BEIIECTBAMH: a)
Cl> 1 H2S; 6) KBr u KBrO; B) HI u NH3? OtBet 060cHOBATS.

0). Ha ocHOBaHWM »3JIEKTPOHHBIX YpaBHEHHU TOAOOpaTh KOAI(DQGUIMEHTHI, ONPEIESIUTh THII
OKHCITHTENbHO-BOCCTAHOBUTEIBHOM PEAKIUH, UIYIICH 10 CXEME

NaCrO, + PO, + NaOH — Na,CrOs + NaoPhO, + H-0.

125. a). Bo3MokHBIE CTEIICHU OKHMCICHHMS Kelie3a B coenuHeHusx +2, +3, +6. Onpenenurb, Kakoe
U3 BEIECTB MOXET OBITh TOJBKO BOCCTAHOBUTEIIEM, TOJBKO OKHCIHTEIEM M KaKO€ - U OKHCIUTEIEM U
BoccranoBureneM: FeSO,, Fe0s, KoFeOs. OTBeT 000CHOBATE.

6). Ha ocnosanuu s1ekmpoHHbIX YPAGHEHUll nodobpamv Kod(p@uyueHmvl 015 Geuecms 6
VPagHeHuu peakyuu, uoyujell no cxeme

CrCls + Bro + NaOH — Na>CrO4 + NaBr + NaCl + H-0.

126. a). CoctaBuTb D3JEKTPOHHBIC ypaBHEHUS M yKa3aTb, KakoW mpouecc (OKUCICHHWE WIH
BOCCTaHOBJICHHE) POUCXOJUT MPHU CIACTYIONINX NPEBPAILCHHSIX:

As™ — As™; (CrO)?% — (CrO2)7; (MNOs) — (MnOg4)?; Si** — Si°,

6). Ha ocHOBaHMM >JIEKTPOHHBIX ypaBHEHHH pacCTaBUTh KOI(OHUIUECHTH B PEAKINH, HAYIICH MO
cxeme HoS + HaSO03 — S+ H20.

127. Peakiuu BEIPaXKArOTCSI CXEMaMHU:

NaNOz— NaNO; + Oy;



MnSO,+ KCIO3; + KOH — KoMnO4 + KCI + K»SO4 + H0.

CocTaBUTh 3JEKTPOHHBIE ypPAaBHEHHs, PACCTaBUTh KOA((UIIMEHTHI, ONPEAEIUTh OKHCIUTENb WU
BOCCTAHOBHUTEIb B KX 101 peakiyu. K kakoMy TUITy OTHOCHTCS Kax/iasi U3 PUBEJICHHBIX PEAKI[Hii?

128. Peakiyu BeIpasKaroTCsl CXeMaMHu:

KBr + KBrOsz + H,SO4 — Br, + KoSO,4 + HzO;

HNO3z; + HNOz; — N>O + H>0.

CoCTaBUTh 3JICKTPOHHBIC YPaBHEHHMsSI, PACCTaBUTh KOI(PDUIMCHTHI, ONPEIACIUTh OKHCIUTEIb U
BOCCTaHOBHUTEIb B KAXKI0M peakmun. K kakoMy THUIy OTHOCHTCS KaX/ast U3 IPUBEICHHBIX PEaKITHii?

129. Peakiuu BEIPAKAIOTCS CXEMaMH.

H2S + K2CroO7 + HaSOs — S + Crp(SO4)3 + K2SO4 + H20;

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 PEaKITHiA?

130. a). Mcxoas u3 cTeneHn OKHUCIICHUS XJIOpa ONpeNeIuTh U 1aTh MOTUBHPOBAaHHBII OTBET, Kakoe
u3 coequnenuii Cly, HCl, HCIO, saBnseTcs TOIbKO OKUCIUTENIEM, TOJIBKO BOCCTAHOBUTENIEM M KaKOe U3
HUX MOKET UMETh (DYHKITHIO ¥ OKUCIIUTEINS, U BOCCTAHOBUTEIIS.

0). Ha ocHOBaHHMHM JIEKTPOHHBIX YpaBHEHUH paccTaBUTh KOXPQUIMEHTH B YpaBHEHHH PEaKINH,
UAYLIEH IO cxeMe

HNO; + Bi — NO + Bi(NO3)3 + H20.

131. Peakiuu BEIPAXKAIOTCS CXEMaMH:

H3ASO3 + KMNnO;4 + HSO4 — H3ASO4 + MNSO4 + K2S04 + HL0;

AgN03 — Ag + NO, + O,.

CoCTaBUTh 3JICKTPOHHBIC YPaBHEHHS, PACCTaBUTh KOA(PQHUIMECHTHI, ONPEACIUTh OKHCIUTCIb U
BOCCTAHOBHUTEJIb B KX 101 peakiyu. K kakoMy TUIIy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEAKIHii?

132. a). Moryr 1M TPOUCXOIUTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE pPEAKIHA MEXIy
BemectBaMu: a) HoSu Bro; 6) HI 1 HIOg; B) KMNO4 u K2CroO;? OtBeT 000CHOBATS.

0). Ha ocHOBaHMH 3JIEKTPOHHBIX YpaBHEHUH PACCTaBUTh KOI(P(OHUIMEHTH B ypaBHEHUH PEaKIIHH,
UAYIIEH 110 cXeMe

H>05 + KMNO4 + HoSO4 — Os + MNSO4 + K2SO4 + H0.

133. a). CocTaBUTh 3JEKTPOHHBIC YPaBHEHUS M YKa3aTh, KakoW mporecc (OKUCICHHUE WU
BOCCTAHORBJICHHE) TPOUCXOIUT P CICAYIOUINX MIPEBPAICHUAK:

(BrO4)” — Brz; Bi — (BiOs); (VO3) —V; S* — S*4,

0). Ha ocHOBaHWMH 3NEKTPOHHBIX ypaBHEHHH Moa00paTh KOd(D(OUIMEHTH B ypaBHEHUW PEaKIUH,
UAYILIEH 110 cXeMe

Al + KMnQO4 + H,SO4 — Alz(SO4)3 + MnSO4 + K2S0O,4 + H0.

134. Peakiuu BRIPaXKArOTCS CXEMaMH:

NaSOs + NapS + H,SO4 — S + NaoSO4 + H0;

KMnOs—KoMnOs + MNO, + Os,.

CoCTaBUTh 3NEKTPOHHBIE YPaBHEHHS, PACCTaBUTh KOX(PQUIMEHTHI, ONPENEINTh OKUCIHUTENh H
BOCCTAHOBHUTEJb B KOXI0M peakiuu. K kakoMy THIIY OTHOCHUTCS KaX/1asi U3 IPUBECHHBIX PEaKI[Hii?

135. a). Moryr M WATH OKHCIHMTEIBHO-BOCCTAHOBUTENIBHBIC PEAKIIUU MEKIY CICIYIOIIUMHU
BemectBamu: a) PO, u KBiOs; 6) HaS 1t HoSOs; B) H2SO3 u HCIO4? OtBet 060cHOBATS.

0). Ha ocHOBaHWU 3IIEKTPOHHBIX ypaBHEHUH pacCTaBUTh KOI(D(PHUIIMEHTH B YPaBHEHUU PEAKIIUH,
uaymiei mo cxeme S+ KOH — K,SOs + KzS + H20.

OnpeenuTh TUIT OKUCIIUTEIEHO-BOCCTAHOBUTEIIEHON PEaKITUH.

136. Peakiuu BEIpaXarOTCsl CXEMaMHU:

(N H4)2CI’207 — Nz + Cr203 + H0;

Ps+ HNOs + H,O — H3PO4 + NO.

CoCTaBUTh 3JCKTPOHHBIC YPaBHEHHS, PACCTaBUTh KOI(PQPUIMECHTHI, ONPEACTUTh OKHCIUTEIh U
BOCCTAHOBHUTEJb B KaXK10M peakiuu. K kakoMy THIIy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEaKIHii?

137. Peakiuu BEIPAXKAIOTCS CXEMaMH:

Ba(OH)z +,— Ba(I03)2 + Bal, + H20;

MnSO; + PbO, + HNO; — HMNnQO4 + Pb(NO3)2 + PbSO, + H,0.

CoCTaBUTh 3JICKTPOHHBIC YPaBHEHMS, PACCTaBUTh KOA(PQPHUIMEHTHI, ONPEACIUTh OKHCIUTEIb U
BOCCTaHOBHUTEJb B KXK/10M peakiuu. K kakoMy THIIy OTHOCHTCS KaX/1asi U3 IPUBEICHHBIX PEaKIHii?

138. Peakiuu BRIpaXKaroTCs CXEMaMH.

AgN03+ H,O, + KOH — Ag + O, + KNO3 + Hzo;



Ni(NOg)z — NiO+ NO + O..

CocTaBUTh 3JIEKTPOHHBIC YPaBHEHHS, PACCTaBUTh KOI(MQDHUIIMEHTHI, ONPENEIUTh OKUCIUTENh U
BOCCTaHOBHUTEJb B KaXK0U peakiuu. K KakoMy THITy OTHOCUTCSI Ka)X1asi U3 IPUBEIICHHBIX PEaKIHii?

139. Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHHI pACCTaBUTHh KOA(P(PHULIUEHTH B yPaBHEHUSIX PEAKIIU,
WAYIIUX TIO0 CXeMaM

HNO, — HNO3z + NO + HzO;

Cr203 + KCIO3 + KOH — K;CrOs+ KCI + H0.

YkazaTh OKUCIUTEIh U BOCCTAHOBHUTEIh B KAKIOH PEakIlny, ONPENEIIUTh €€ THIL.

140. Peakninu BEIPa)KAIOTCS CXEMaMHU:

S + O, + NaOH — N&SiOs + H:0;

NHsNO>; — No+ H0.

CocCTaBUTh 3JICKTPOHHBIC YPAaBHCHHS, PACCTaBUTh KOI(MQPHUIIMEHTHI, ONPENCINUTh OKUCIUTENh H
BOCCTaHOBHUTENb B KaX01 peakiuu. K KakoMy THITy OTHOCHUTCS KaXasi U3 IPUBEICHHBIX PEaKIHii?

141. Hanmcath QopMymnbl CIEAYIOIIUX COSAMHEHHN: a) XJIOpHJ ITUOPOMOTETpaaMMHUHIIATHHBI
(IV); ©6) terpaponanoauakBaxpomar (l11) xamus; B) cynbpar nenraammuHakBanukenst (I1); 1)
tpuxioporpuaMMuHK00ansT (111). K xakomMy THITY OTHOCHTCS Ka)XA0€ M3 KOMIIJIEKCHBIX COSTUHEHHH TI0
ANEKTPHYECKOMY 3apsay KOMIUIEKCHOTO HoHA?

142. CocTaBuUTh KOOPAWHAIMOHHBIC (POPMYJIBI CIEAYIONIMX KOMIUICKCHBIX COCAWHCHHUN TIATHHBI:
a) PtCls - 6NH3; 6) PtCls - 4NHs; B) PtCls - 2NHs. Koopaunanuonunoe uuciio miatunsl (1V) pasHo 6.
Hamucath ypaBHEHHsI IUCCOIMAlMM JTUX COCJMHEHWH B BOAHBIX pacTBopax. Kakoe coenuHeHue
SIBJISICTCS] KOMIUIEKCHBIM HEAIIEKTPOIUTOM?

143. Hamucath MOJEKYJSIpHBIC W HOHHBIC YPaBHECHUS peakinuii oOMeHa ¢ o0pa3oBaHHEM
HEPACTBOPUMBIX KOMIUIEKCHBIX COSIMHEHU:

a) CuSO4 + K4[Fe(CN)g] = ...; 6) KCI + Ng[PtCl¢] = ...;

B) AgNO:s + K3[Fe(CN)e] = ...; 1) FeSO4 + Nag[Co(CN)s] = ....

HazaTh oOpa3yroruecs Mpu peakiusIx KOMIUIEKCHBIE COITH.

144. OmnpenenuTh CTENCHb OKUCIICHUS M KOOPJMHALMOHHOE YHUCIIO KOMILIEKCOOOpa3oBareis B
CIIEIYIOMINX KOMIUICKCHBIX HOHAX:

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

B) [Cr(H20)4Br2]*; 1) [AUCI4]™; 1) [CA(CN)4]?* .

145. CoctaBuTh KOOpIUHAMOHHBIE (GOPMYIIBI CIETYIONIMX KOMIUICKCHBIX COSIMHEHUI KOOabTa:
a) CoCl3 - 6NHs; 6) CoCls - 5SNHs; B) CoCls - 4NHs. Koopaunarontoe uucio kobansra (I11) pasro 6.
Hanucath ypaBHEHHS TUCCOIMAIMH STHUX COCTUHEHUI B BOHBIX PACTBOPAX.

146. HanwcaTh KOOpAWHAIMOHHBIE (OPMYJIBI CIEAYIONIUX KOMIUICKCHBIX COCJIMHEHUH: a)
rexkcanutpokobanbrat (1) xamus; 6) xaopun rekcaammunnaukens (11); B) TeTpaxiopoguaMMHUHILIIATAHA;
r) TpudTOoporuapokcodepriuiaT Maruus. K KakoMy THIY OTHOCHUTCS KaXJO€ W3 KOMIUICKCHBIX
COCJIMHEHHI TI0 3apsTy KOMIUIEKCHOTO HOHA?

147. U3 coueranus gactun Cr¥*, H,0, Cl~, K* M0OkHO cOCTaBUTH CeMb KOOPAMHALMOHHBIX (hOPMYJT
KOMIUTEKCHBIX COEAMHEHU Xpoma, 01HO 13 KoTophiX [ Cr(H20)e] Cls. CoctaButh GOpMyIIbl APYTHUX MIECTH
COCJIMHEHHI U HAIMCATh YPaBHEHUS HX TUCCOIMAIMH B BOJHBIX PACTBOPAX.

148. Hammucats MOJNIEKYJISIpHBIE M HOHHBIE YPaBHEHUsI Peakui 0OMEHa, TPOUCXOSIINX MEXKITY: a)
rekcaunanogepparoM (1) kanus u cynsdarom meny;

0) rexcarmanokodansTaroM (I1) Hatpus u cynedaTom xenesa; B) rekcannanodepparom (1) kamus
U HUTPATOM cepebpa; r) rekcaxioporuiatuHatoM (I1) Hatpus u xmopumom kanmusi. OOpasyromiuecs B
pe3yJbTaTe peakluii KOMIUIEKCHbIE COSMHEHHsI HEpAaCTBOPUMBI B BOJE.

149. Koncrautsl Hectoiikocti komiuiekcHbix MOHOB [Co(CN)4]*, [HQ(CN)4*", [CdA(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. Onpenenuts, yeMy paBeH 3aps KOMIUIEKCHBIX HOHOB:

a) [Cr(NH3)sNO2], 6) [Pd(NH3)Cls], B) [Ni(CN)4], ecnn koMImiekcooOpa3oBaTeIsiMK SIBIISTFOTCS
Cr3, Pd?*, Ni?*. Hanucats (pOpMyJIbI KOMILIEKCHBIX COCAMHEHUM, COAEPKAIMX TH HOHEL.

151. U3 coueranms yactury Co®", NHsz, NO;, K* MOXHO COCTaBHTH CEMb KOOPJIMHALMOHHBIX
(GopMyn KOMIUIEKCHBIX coequHeHHH KoOanbTa, omHO 13 KOTOpbiX [CO(NH3)e](NO2)s. CocraButh
(bopMyIIBI IPYTHX IIECTH COENWHEHNH M HAMMCATh YPaBHEHUS UX JUCCOIUAIINN B BOJHBIX PacTBOpaXx.

152. CocTaBuTh KOOpAMHAIIMOHHBIC (POPMYJIBI CIEIYIOIINX KOMIUICKCHBIX COCIUHEHHUH IJIAaTHHBI
(1), xoopnuHaonHOE YKcio KoTopoii paBHO 4: a) PtCl2 - 3NHz; 6) PICl2 - NH3 - KCI; B) PtCl> - 2NHs.
Hanucate ypaBHEHMsI JUCCOLMAIIMM 3TUX COEAMHEHUWH B BOJHBIX pacTBopax. Kakoe coeauHeHue



SIBTISICTCS] KOMIUIEKCHBIM HEDIIEKTPOIUTOM?

153. Koncrantel HecToiikocTn kommekcHbix HoHOB [CO(NH3)el®, [F&(CN)g]*", [FE(CN)e]*~
COOTBETCTBEHHO paBHBI 6,2:107%%; 1,0-107%7; 1,4-10™*. Kakoli M3 >TMX HMOHOB HaubOJEe NPOYHBIN?
Hanwucath BbIpaskeHHs 17151 KOHCTAHT HECTOMKOCTH YKa3aHHBIX KOMIUIEKCHBIX MOHOB M MOJIEKYJSPHBIC
(bOpMYJIBI COSIIMHEHIH, COEPIKANUX 3T HOHBI.

154. N3BecTHBI IBe KOMIUTIEKCHBIE COJIM KOOAbTa, OTBEYAIOIIHE OTHOM M TOH K€ dMITMPHICCKOM
dopmyne CoCISOs5NHs. Ogna u3 Hux B pactBope ¢ BaCl, maet ocamok BaSOs, HO He maeT ocamka ¢
AgNOs, apyras ¢ AgQNOs naet ocamgok AQCl, a ¢ BaCl, ocanka He naet: a) Hamucath GOpMYIIBI 000HX
KOMITJICKCHBIX COCJMHEHMI; 0) Ha3BaTh ST KOMIUICKCHBIC COCJMHCHHS W HAMWCATh YPAaBHEHUS WX
JUCCOLMAIMK; B) HamucaTh MOJIEKYJISIpHBIE M HWOHHBIE YpaBHEHUS peakIuid B3aUMOACHUCTBUS
KOMITJICKCHBIX COeTUHEHH ¢ 00pazoBaHueM ocajka - B ogHoMm ciydae AQCl, a B apyrom - BaSOa.

155. Ompenenuts 3apsn KOMILIEKCOOOpa3oBaTeNss W Ha3BaTh KOMIUIEKCHBIE COCTUHEHHS: a)
Cuz[Fe(CN)s]; ©6) [Ag(NHS3)2]Cl; B) [Co(NH3)3(NOy)s]; T) Nag[ PtCl4].

156. HazBath kaxaoe u3 cneayronux coeauuenunii: a) Ks[Ni(CN)gl;

6) [CF(NH3)4(SCN)C|]NO3; B) [Pt(NH3)2(Hzo)zBr2] Cly; F) K4[COF6].

157. U3 pactBopa komiuiekcuoi coimu PtCls -+ 6NH3 HuTpar cepebpa ocakaaer BeCh XJIOp B BHIE
xjopuzaa cepedpa, a u3 pacrsopa coiau PCls3NH3 - Tonbko % 4yacTh BXOASIIEro B €ro COCTaB XJopa.
Hanwucats koopanHAIMOHHBIE (HOPMYIIBI STHX COJICH, ONPEIeTUTh KOOPIUHAIMOHHOE YUCIIO TUTATUHBI B
KaKI0U U3 HUX.

158. Koopaunaumonnoe uucino Os* u Ir* pasuo 6. CocTaBUTh KOOPAMHALMOHHBIE (HOPMYIIBI U
HaIKCaTh YPaBHEHUS TUCCOLMAIINH B PACTBOPE CIESAYIONNX KOMIUIEKCHBIX COCAMHEHUN 3THX METAIIOB:
a) 2NaNO» OsCls; 6)I1r(SO4)2-2KCl; B) OsBraCa(NOs)2; 1) 2RbCI-IrCl..

159. HanmcaTh KOOpIUHALMOHHBIE (OPMYIIBI COSAUHEHUN
a) Co(NO2)3:3KNOz; 6) Co(NO,)sKNO22NHs; B) CoCls3NHs, ecin KoOpIuHAIMOHHOE YHCIIO KOOaIbTa
6. CocTaBuTh YpaBHEHHUS AUCCOIUAIINHN STUX COCTUHECHUI.

160. HuxenpuBeeHHbIC MOJICKYJISIPHBIC COCTUHECHUS TPEICTABUTL B BUJIC KOMILICKCHBIX COJICH:
a) KCN-AgCN; 6) 2KCN-Cu(CN)z; B) Co(NOs)z6NHs; r) CrClz6H20; n) 2KSCN-Co(SCN)2; e)
2K1-Hgl>. Harmucats ypaBHEHUS JUCCOMUAIMH 3TUX COJEH B BOAHBIX pacTBOpax.

161. Hanicats MOJIEKYJIIPHBIC U HOHHBIC YPABHEHHS TPEX PEAKIINH, MO3BOJISIOIINX OOHAPYKHUThH B
pactBope nonbl SO47 .

162. Kakwue BemiecTBa MOKHO B3Th TP BHITIOJIHEHHN CIICAYIOIINX PEAKITHIA:

Ag* +S = AQQSl; Ba% + C0327 = BaC03i; H"+ COz =H,O + COzT.

163. HanwmcaTh MONEKYJSIpHbIE W HOHHBIC YPAaBHEHUS TPEeX peakiuii oO0pa3oBaHUs Cylb(haToB
Oapwsi, KaJIbIUSI U CBHUHIIA.

164. Ipu aHanu3e pacTBOpa MOJ JeHCTBHEM PAacTBOpa HHUTpaTa cepedpa Bhiman Oenblit ocagok. O
NPUCYTCTBUU KAaKUX AHUOHOB MOXET 3TO CBHJCTEIbCTBOBATH? [IpUBECTH MONEKYJISPHOE W HOHHOE
YpaBHEHHUSI COOTBETCTBYIOIIECH PEaKIINH.

165. Hanmcats MoJIeKyIIsipHbIC U HOHHBIE YPAaBHEHHUS TPEX PEaKILUil, MO3BOJISIIONMX O0OHAPYKHUTH B
pactBope nonsl CO3> .

166. Hanmcats MoneKyJIsipHbIe W MOHHBIE YPaBHEHHS PEaKIUi B3aMO/ICHCTBUS PacTBOpPA HUTpaTa
Gapus ¢ pacTBopoM, coaepxkammm norsl COz?, PO, SO4*.

167. Ton nelicTBUeM HUTpaTa cepedpa Ha MCCIeNyeMbId pacTBOp 00pa3yercst uepHbIii ocamok. O
NPUCYTCTBUU KAaKUX AHWOHOB MOXKET 3TO CBHICTENHCTBOBATH? IIpHMBECTH MONECKYISpPHOE W WOHHOE
YpaBHEHHUSI COOTBETCTBYIOIIEH PEaKIINH.

168. Kakue BeniecTBa MOKHO B3SITh IIPH BBITIOJHCHUY CIICAYIOIIHX PEaKIHA:

a) Zn* + $ =7ZnS|; 6)2Ag" + CrOs = Ag:CrOa/;

B) 2H* + 80327 = SOzT + H.0.

169. Tlpu anaim3e pacTBOpa yCTAHOBJIEHO, YTO 0Opa3yeTcsl JKENTBHIA OCAJOK TOJA JIeHCTBUEM U
pacTBOopa HUTparta Oapus, W pacTBOpa HuUTpara cepeOpa. Kakoil aHMOH MOXET NpPUCYTCTBOBAaTh B
pactBope? [IpuBecTr MOJEKYISAPHBIC U HOHHBIC YPABHEHUS COOTBETCTBYIOIIMX PEAKIINH.

170. Hammucats MOJICKYJISIpHBIE M HOHHBIC YPABHEHHUS TPEX PEaKIHid, C TIOMOIIBIO KOTOPBIX MOKHO
OTKPHITh HOHBI S

171. Kakue 13 nepeyrcieHHbIX PeakKTUBOB MOXHO HCIIOJIBb30BaTh Il KAUECTBEHHOT'O OIpeeIeHUs
KapOOHAT-WOHOB: HUTpAT cepedpa, HUTpAT HATpus, HATpAT Oapusa? HamucaTh MOJEKyISIpHbIE U HWOHHBIE
YpaBHEHUS PEaKLU.

172. KakuM peakTHBOM MOXHO OOHApy>KUTh B PacTBOpPEe HOHBI xjiopa U Opoma? Ilpusectn
MOJIEKYJISIPHBIE 1 MOHHBIE YPAaBHEHHUSI COOTBETCTBYIOIIMX PEaKITHH.

re
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173. Kakolf W3 TEpPEYHCICHHBIX PEAKTUBOB MOXKHO HCIIONIB30BaTh ISl KadyeCTBEHHOT'O
olpeJiesIeHNs CyIb(QUT-MOHOB: HUTPAT Kallusi, HUTpAT HaTpus, HUTpaT Oapus? HanucaTs MoJeKyJsipHOE U
MOHHOE YpaBHEHHS PEAKLUH.

174. Tlpu no6aBICHUU PacTBOPa KMCIOTHl K aHATH3UPYEMOMY pacTBOpY HaOIOAAeTCs BhIICICHNE
raza. Kakme aHMOHBI MOryT coiepxaTbCsi B pacTBope? IllpuBecTu ypaBHEHHUSI COOTBETCTBYIOIIUX
peaKiui.

175. Kakoili M3 TEpEYUCICHHBIX pPEAaKTUBOB MOXHO HCIONB30BaTh ISl KaueCTBEHHOTO
ompeJiesieHHsl CyIb(GaT-MOHOB: HUTPAT Kalus, HUTPAT HAaTpusl, HUTpat Oapus? Hanucats MoneKkyssipHOE U
HMOHHOE YPaBHEHHS PEAKLUH.

176. Ilpu anamu3e pacTBOpa YCTaHOBJIEHO, YTO TMOJ JEHCTBHEM pacTBOpa HHTpaTa Oapus
oOpaszyercsi Oenlblii ocagok, a TpH B3aMMOJCHCTBUM pacTBOpa C IOJKUCIECHHBIM pacTBOPOM
nepMaHraHara kKajuusi HaOiojaercsi ero obOecrupeuuBaHue. Kakue aHHOHBI MOI'YT NIPHCYTCTBOBAaTh B
pactBope? [IpuBecTr ypaBHEHUs] COOTBETCTBYIOLINX PEAKIIHH.

177. Kakoii W3 NEPEUUCIICHHBIX AHUOHOB MOXXHO OOHAPYXHTh C IIOMOIIBIO TOJKUCICHHOTO
pacTBOpa MepMaHTaHaTa Kallus: HUTpaT-, cyibdar-, kKapOoHaT-, cyiappua-uonel? Hammcats ypaBHeHHE
COOTBETCTBYIOILIEH PEaKLUU.

178. llpu ananm3e pacTBOpa YCTAaHOBICHO, YTO NPH B3aWMOJECHCTBHM C HHUTPATOM cepedpa
oOpa3syeTcss dYepHbIM OcCagoK, a MoJ ACHCTBUEM IOAKHCICHHOIO pacTBOpa II€pMaHIaHaTa Kajus
HaOronaercs: odecuBednBanue pacTBopa. Kakoil aHMOH MOKeT mpucyTcTBoBaTh B pactope? [IpuBectu
YpaBHEHHUSI COOTBETCTBYIOIMX PEaKIIHH.

179. Kakue BeliecTBa MOKHO B3STh IIPU BBHITIOJHCHUN CIICAYIOIIUX PEaKIUil: a) Fe3* + 3SCN™ =
Fe(SCN)s; 6) Ag™ + 1" = Agl|; B) Sr** + SO4* = SrSOu1.

180. Ha Hannuue Kakoro MOHa yKa3aBaeT BBIACICHUE ra3a MpH J00ABICHUN CHILHOH KHCIOTH B
uccnenyemsiii pacteop: Cl-, NO*~, COs? ? Hammcarh MOJIEKY/ISPHOE M HOHHOE yPABHEHUS PEAKIIMH.

BapuaHThI KOHTPOJILHBIX 321aHUH

Homep BapmanTa onpenenseTcs mocjaeaHel mudpoii HoMmepa 3a4€THON KHIKKH

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

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

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

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

Ouenka «OTIHYHO»

- BBICTABIISIETCS, €CJIM 00YyJaroIIUiics BHITOTHII paboTy 6e3 OMOOK U HEJ0UETOB,
JIOITyCTHIT He 00JIee OTHOTO HeJ0YeTa.

Ounenka «xopomo»

- BBICTABJISIETCS, €CITH 00YYAIONIHIACS BBIITOJHUII PadOTy MOIHOCTHIO, HO JIOMYCTHJ B HEH
He OoJiee 0/1HOM HerpyOoit OIIMOKK M OIHOTO HeJoYeTa, UK He OoJiee IByX HeJl0UEeTOB.

O1eHKa «y/10BJIETBOPUTEIHHO)

- BBICTABIISIETCS, €CJIM O0YYArOIIUICS TPABIIIBHO BBIOJHUI HE MEHEE TIOJIOBHHBI pa0OThHI
WJIU JIOITYCTHIT HE OoJiee ABYX rpyObIX ommMOOK, Wik He 6osiee 0HO# TpyOoit 1 0JIHOM HerpyOon
OLIMOKH U OJJHOTO HEJ0YeTa, UM He OoJiee ABYX-TpeX HEerpyObIX OMMOOK, WK OJHON HEerpyOoii
OIIMOKH U TPEX HEOYETOB, WITU MPH OTCYTCTBUU ONIMOOK, HO NP HATMYHUU YETHIPEX -TISITH
HEJI0YETOB, TJIOXO0 3HAET TEKCT MPOU3BEICHHS, JOMYCKAET HCKaKEHHE (DAKTOB.

OneHKka «HeyT0BJIETBOPUTEIHHOY

- BBICTABJISIETCS, €CIIM 00YYaIOUIHIiCA JOMYCTHII YHCIIO OMIMOOK U HEI0UETOB
MIPEBOCXOIAIIIEe HOPMY, TIPH KOTOPOH MOXET OBITh BHICTABIICHA OIIEHKA «3%, MU €CITH
MIPABUJILHO BBITIOJIHUJ MEHEE TIOJIOBUHBI PAOOTHI.

47



CEBEPO-KABKA3CKAA TTOCYJAPCTBEHHA I AKAJAEMUA

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

KoMILJIEKT TeCTOBBIX 3aJaHUM

0 JUCLMIUIMHE XUMUI

TECT Ne 1

|.CTtpoenue aroma. KBanToBbI€ YncIa.
CTpoeHue 3JIeKTPOHHBIX 000JI04€K AaTOMOB.

3aganue 1 O1MHAKOBOE YUCIIO 3JIEKTPOHOB COJICPIKAT YACTHIIBI
1) APt u N3—

2) Ca?* 1 Cl5+
3) SO u Cl™
4) NS— u PB—

OIIK-1

3amanne 2 Briciumii OKCU]I SJIEMEHTA € DIEKTPOHHOM KOHPHUTYpaLyei 1s%25%2p"3s3p”
1) 92 05

2) 903

3) 9207

4) 90,4

OIIK-2

7529623230
3ajanue 3 DiexTponHas kondurypauus 1S 25 2P 3573p
1) Qd+

3—
2P

COOTBCTCTBYCT 4aCTULIC

OIIK-2

3ananne 4 DICKTPOHHYIO KOH(DHUTYPAIMIO HHEPTHOTO ra3a UMeeT HOH
1 FC;3+

OIIK-2

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

CTOSTHUM?
1) Nau K

2) Clu Na
3) Clu Fe
4) P uCl

OIIK-1

3aganue 6 OgMHAKOBOE YKCIIO AJIEKTPOHOB COJIEPIKAT YACTHUIIBI
A13+ NB—
1) u
o2+ +5
2) Ca u Cl
0 _
3) S u Cl
3— p3—
4) N - P

OIIK-2

3ananme 7 Kakas sekTpoHHasi KOHQUTYpalusi COOTBETCTBYET PACIPE/IeNICHUIO BAJICHT-

OIIK-2




HBIX 3JICKTPOHOB B aTOMC XpOMa?

1) 3d4482
2) 382 3[)Ljr
3) 3d4s*
4) 4s24pS
3ananue 8 AToMy aproHa B OCHOBHOM COCTOSTHMHM COOTBETCTBYET JIeKTpoHHas KoHpu- | OITK-2
rypanust 4aCTUIIbI
15"
2) Zn>t
3) Sitt
4) Se
|l . Ilepuoauyeckuii 3akoH u cucrema jiemenTon .M. MenaeseeBa.
3aganue 1 CxogHyro KOHGUIypalHiO BHEIIHEro »HepreTuueckoro yposHs umerot | OITK-1
aTtoMsbl P u
1) Ar
2) Al
3) Cl
4) N
3ananme 2 Jlerue Bcero npucoeIUHIET AIEKTPOHBI aTOM OIIK-1
1) cepbr
2) xynopa
3) cenena
4) 6poma
3aganue 3 B kakoMm psgy XHMHYECKHE DJIEMEHTHI PACMOJIOXKEHBI B TIopsiike ymeHbie- | OITK-2
HUS UX aTOMHOTO pajauyca?
1) C — B — Be
P — 5 —CI
3)Si— Al — Mg
HF — 0 — N
3aganue 4 CxoqHyr0 KOH(UIYypalHiO BHEIIHEro »HepreTuueckoro ypoBHs umeroT | OITK-1
aTOMBI MarHus u
1) kanpIus
2) xpoma
3) kpeMHus
4) amoMHUHUS
3aganue S5 B KakoM psaay XMMHUYECKHE 3JI€MEHTHl PACHOJIOkKEeHbI B mopsake Bo3zpacra- | OIIK-1
HUS AJIEKTPOOTPULIATEIBHOCTH ?
1) O,N,C
2) Be, Mg, Ca
3) N, P, As
4) As, Se, Br
3ananue 6 Hemerammmueckne cBoiicTBa HanOOJIee BEIPAKEHBI Y OIIK-2
1) xpemHus
2) kucnopoja
3) 6opa
4) cepnl
3aganue 7 Xapakrep OKCHIOB B Py OIIK-1
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L]QO — BeO — B203
U3MEHSETCS OT
1) OCHOBHOTO K KUCIIOTHOMY
2) OCHOBHOTO K aM(OoTepHOMY
3) am$poTepHOT0 K KUCIIOTHOMY
4) KHCIOTHOTO K OCHOBHOMY

3aganue 8 B xakom psqy XMMHUYECKHE 3JIEMEHTHI PaclojokeHbl B nopsake Bospacra- | OIIK-1
HUS UX aTOMHOTO pajanyca’?
1) Li, Be, B, C
2) P, S, Cl, Ar
3) Sb, As, P, N
4) F, CI, Br, I
[11.Xumu4yeckas cBsI3b.
3aganue 1 KoBasieHTHas NOJsSpHAs CBSI3b XapaKTEpHA JUIsl KaKJI0TO U3 IBYX BEILLIECTB: OIIK-2
1) yriekucioro ra3a 1 cepoBoopoa
2) a30Ta 1 aMMHUaKa
3) XJ10poBOJIOpPOJIA U XJIOPUAA HATPUS
4) oxcuaa 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) Bona
3aganue 3 BemiecTBa TOJBKO C KOBAJIGHTHOW MOJIIPHON CBA3BIO YKa3aHbI B PSAY: OIIK-1
1) CaFs, NasS, Ny
2) P4, FCCI;;, NHg
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 CoelMHEHUS C KOBAJIEHTHON HEMOJISIPHOM CBS3bIO PACIIOJIOKEHBI B PAY: OIIK-1
1) 02; C12, Ho
2) HCI, Nz, Fs
3) Os, Py, H2O
4) NH3, Sg, NaF
3ananue 6 XuMuueckas CBA3b MEXKy MOJIEKYJIaMH BObI OIIK-1
1) Bomoponnas
2) noHHas
3) KOBaJIeHTHAas NOJIIpHAsI
4) KOBaJICHTHAs1 HEMOJISIpHAs
3aganue 7 CoelMHEHUS C HIOHHOM CBSA3bIO PACIIOJIOKEHBI B PAY: OIIK-2
1) Fo, KCI, NO2, NH3
2) NH4Cl, LiBr, CaO, BaF:
3) CalF, CaS04, H20, NH4F
4) NaNQOsz, HF, NF3,ZnO
3aganue 8 BemnecTBoOM ¢ KOBaAJIEGHTHOW HENOJISIPHOM CBSI3bIO SIBIISIETCS: OIIK-1
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1) aMMUaK

2) CEPOBOIOPOST

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

V. Kiaaccbl HEOPraHMYeCKHX COeTHHEeHMId.

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

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

2) Ca(OH)2, HsS, CaO
3) HF, Mg(OH)2, BaO
4) HQSO/l, 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 MPOSBISAET TUAPOKCUT
1) 6epunnus

2) muTus

3) anroMUHHS

4) raKa\

OIIK-1

3ananue 4. K Heconeobpa3yronmm oOKCUuIaM OTHOCUTCS
1) N20O

2) NO»

3) N2 Os

4) P20s3

OIIK-2

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

2) MgO

3) MnsO~

4) CaO

OIIK-2

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

2) OCHOBaHUAM

3) comsim

4) oxcugam

OIIK-2

3apanme 7. TonbKO KUCITOTHBIE OKCHUJIBI COJEPKATCS B PSY:
1) NO, SiOz, P205

2) h’IgO, COQ, N02

3) CO3, N2Os5, P205

4) Zn0, Cl,07, CaO

OIIK-1

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

2) NaQO
3) PQO5
4) Ca0

OIIK-2
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TECT Ne 2
|.OCHOBBI XMMHUYECKOH KMHETHKH U KATAJIN3.

3apanme 1 [ yBeIM4YEeHUsI CKOPOCTU XMMUYECKOW peaKkIuu Ho+Iy = 2HI geo6xomu-
MO

1) yBeIU4HUTh TEMIIEPATYPY

2) n06aBUTH MOJOBOIOPOT

3) yMEHBIIIUTH AaBICHUE

4) yBenuuuTh 00BEM PEAKLIMOHHOTIO COCyAa

OIIK-2

3aganue 2 Ot yBeJWYEHUS TUIOIIAIU TTOBEPXHOCTH COITPUKOCHOBEHUS PEareHTOB HE 3a-
BHCHUT CKOPOCTh PEAKIIUU MEXKTY

1) dpochopom u kuciaopogom

2) kucinopojioM u okcuaom azota (II)

3) cepoii ¥ BOJOPOIOM

4) Maruiem U a30THOW KHUCIIOTOMN

OIIK-1

3ananme 3 Kakoe yTBepikaeHUE OTHOCUTEIBHO KaTaIN3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOUN peakuu

2) Katanu3zaTopsl CMELIal0T XMMUYECKOE paBHOBECHE

3) KaranuszaTopsl U3BMEHSIOT CKOPOCTh PEAKIIUU

4) KartanuzaTopsl yCKOPSIOT KaK MPSIMYIO, TaK U OOpaTHYIO PEaKILIUIO

OIIK-2

3amanue 4 J{ng yBenu4eHUs: CKOPOCTH peakuy 00KHUTra MUPUTA HYKHO

1) W3METBYUTH TUPUT

2) OXJI&X/IATh MeYb JUIs 00XKHIa C HOMOIIBIO BOJSHOTO XOJIOANIbHHUKA
3) TIOHU3UTH JABJICHUC B TICUH

4) pa30aBUTh BO3IYX, IOCTYIAIOIIUII B I1€4b, 830TOM

OIIK-1

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

1) MIOBBICUTDH TEMIIEPATYpPy B CUCTEME

2) pacTBOPUTH B BOJE, IIUPKYJIUPYIOIICH B CHCTEME, KHCIOPO/ 10 HACHIIIICHHS
3) MOBBICUTD J[aBJICHHE B CUCTEME

4) PacTBOPUTH B BOJI€ MHTUOUTOP KOPPO3HH

OIIK-1

3aganue 6 OueHnTe CIPaBeUINBOCTh YTBEPIKICHUMN!

A. Jlob6aBiieHue KaTanu3aTopa NpUBOJUT K YBEIUUEHUIO 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(HUIMEHT 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, eciiu npu 10 rpagycax oHa 3aKaHUMBETCS
3a 20 MuHyT?

TemneparypHbIi KO3(pQHUIUEHT paBeH 2.

Ortser:

OIIK-1

TECT Ne 3
1. Omnpeaesenne maccol 4 00béMa.
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3ananme 1 Kakas macca O6poma Beiaenutcs npu Bzaumopeiictsuu 0,3 mons 6pommaa | OIIK-1
KaJIis ¢ U30BITKOM XJstopa? (3amuIInuTe YUCIIO C TOYHOCTHIO JI0 IEJTBIX. )
OtgerT:
3ananue 2 Ilpu pactBopenuu cynbduaa xene3a (II) B u3dbitke consaor kucmotsl Bel- | OITK-1
nemunock 2,8 1 (H.y.) raza. Macca cyneduna xeneza (II) paBHa r. (anuimure
YHCIIO C TOYHOCTBIO JI0 1IEJIBIX.)
OtgerT:
3ananme 3 Paccuuraiite Maccy ocajka, oOpa3yromerocs npu B3anMoaeicTBuu n3opitka | OITK-1
pacTBopa HUTpaTa 6apusi ¢ pacCTBOPOM, CoJiepKaniuM 7,84 T CepHOM KUCIOTHI. (3anuIim-
T€ YHUCJIO C TOYHOCTHIO JI0 JECATHIX.)
OtgerT:
3aganue 4 [Ipu nomHom B3aumozeiicteun 11,2 11 cepoBonopoaa (mpu H.y.) ¢ u3dsitkom | OIIK-2
CEpHUCTOrO rasa MoJjiyueHa cepa Maccou
Otser:
3apanue S J{na nonyuenus 70 r xenesa u3 oxkcupa xxenesa(lll) morpedyercs Bogopoa OIIK-1
00BEMOM (IIpH H.Y.)
Otser:
3ananue 6 /s monyuenust 134,4 1 Bogoponaa (Tipy H.Y.) U3 COISTHONW KUCIIOTHI OIIK-1
noTpedyeTcs aAfOMUHUNA Maccon
Orger:
3aganme 7 Macca xene3a, BCTyNMBILEro B peakiuio ¢ 16,8 11 xjopa (H.y.), paBHa OIIK-1
Orger:
3ananmne 8 O0BEM KHCI0POAA, HEOOXOJUMOTIO JUIsl TOJIHOTO Cropanus 5 nutpoB 3taHa, | OIIK-1
paBeH
Ortser:

2. Cnoco0bl BbIpa:keHHs] KOHIEHTPALUH PACTBOPOB.
3aganue 1 13 200 r 40%-HOro HACKIILIEHHOTO PacTBOPa COJU IpU oxJaxaeHuu Beinana | OITK-1
coiib Maccoii 40 r. B nosrydeHHOM pacTBOpe MaccoBast J0JIs COJIM paBHA
Ortger:
3aganmue 2 MaccoBasi 1051 COJISTHOM KMCIIOTHI, BEIpaXKEHHAs! B MPOLIEHTax, B pactBope, | OIIK-1
HOJIyYeHHOM IIpu pactBopeHuu 11,2 1 (H.y.) xsopoBogopoza B 1 J1 Bojpsl, paBHa (¢ TOY-
HOCTBIO JI0 JI€CATHIX )
Ortser:
3aganue 3 Macca Bojbl, KoTOpyto Hago ucnaputh u3 800 r 15%-ro pactBopa Bemectsa, | 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] KOHIIGHTPAIIHSI MTOJIYYSHHOTO 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.
OtBer:
3aganme 6 K 300 mu ruapokcuna kamust ¢ konuenrpanueii 20% (mwiotHocts 1,2 r/vun) mpubasunu KOH | OITK-1
maccoit 40 rpammoB. Ompenenuts mpoleHTHyl0 KoHreHtpauuto KOH B HOBOM pactBope.
OtBer:
3amanne 7 K 200 M pactBopa cepHoit kuciotsl (1. 1,066) ¢ konnenTpanueit 10% npummnm 1 1 Bozs! OIIK-1
(. 1). OmpenenuTs MPOLEHTHYIO KOHIIEHTPAIMIO CEPHON KHUCIOTH B HOBOM PacTBOPE.
OrtBer:
3aganue 8 ITpu ynapusanuu pacTBopa XJI0puaa HATpHs Maccoil 500 rpaMMOB ¢ KOHILIEHTpaLei OIIK-2
pactBopa 1% mosyunnu HOBBIH pacTBop Maccoi 100 rpammoB. KakoBa mporieHTHas: KOHIIEHTPAIHsI
MOJIy4€HHOTO pacTBopa’?
OtBer:
3. I'uapoaus coJieid.
3ananue 1 OerondraaenH MOKHO UCIIOJIB30BATh JJII OOHAPYKEHHUS B BOJTHOM OIlIK-1
pacTBope conu
1) areraTa aFOMUHUS
2) HUTpaTa Kanus
3) cynbdaTa aTFOMUHUS
4) cunukara HaTpUsi
3ananme 2 Cpena pacTBopa KapOOHaTa Kaus OIIK-2
1) menoynas
2) Kkucnas
3) HeltTpanbHas
4) cmabokucas
3aganue 3 Bonubie pacTBopsl cynbhara u Gochara HATPUs MOKHO Pa3TUIUTh C OIIK-1
MTOMOIIIBIO
1) runpoxcuia HaTpus
2) cepHOM KUCIOTHI
3) denondranenna
4) dochopHOit KUCTOTHI
3aganue 4 ['uaposn3y B BOIHOM pacTBOpPE HE MOJABEPraeTcs: OIIK-2
1) Kapbonat Harpus
2) cynbdun HATPHUs
3) docdar natpus
4) HUTpAT HATpUS
3ananue 5 Kucnas cpena obpasyercs B pe3yibTaTe THAPOJIH3A; OIlK-2
1) HUTpaTa KaJablus
2) XJIOpU/Ia KaTbIIUs
3) XJIOpH/JIA ITUHKA
4) CyIb(uIa HATPHSL.
3ananme 6 Cpeny pacTBopa, OJU3KYIO K HEUTpaabHOU, UMEET BOAHBIN pacTBOp OIIK-1

1) xkapboHaTa Kanus
2) xnopuna xenesa (111)




3) HUTpaTa aMMOHUS
4)HUTPHUTA AMMOHHMSI

3aganue 7 Coib, KOTOpas MOABEPracTCs HEOOPATUMOMY THIPOITH3Y 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) cynbdun sxemnesa (111)
2) cynbdur xpoma (111)
3) cynbdun xpoma (I11)
4) cyandar xeneza(lll)
TECT Ne 4

1. OxucAUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
3aganue 1. Mcronb3ys MeToJ 3JEKTPOHHOTO OajlaHca, cocTaBbTe ypaBHeHHe peakiuu | OITK-2
NasSO53 + ... + KOH — KsMnOy4 + ... + HxO
Onpenenute OKUCITUTENb.
Orser:
3aganue 2. Vcnonb3ys METOJ 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHue peakiuu: | OITK-2
NaQCI‘O{;L + ... + HQSOLL(P') — Iy + CI‘Q(SO4);; + e T ...
Onpenenute BOCCTAHOBUTEIb.
Orger:
3aganue 3. Mcnonb3ys METOJ 3NIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHue peakiuu: | OITK-1
Na>CrOy4 + ... + HQSO,i(panS) —Is + CI‘Q(SO,l):-} + ... + ...
Onpenenute OKUCIUTENb.
Ortger:
3ananme 4. Vcnonb3yst METOA JEKTPOHHOrO OanlaHca, cocTaBbTe ypaBHeHue peakuuu: | OIIK-1
FeSO, + KoCraO7 + ... — ...+CI‘2(SO4)3 + ... + H20
Ornpenenute BOCCTAaHOBUTEITb.
Otser:
3aganue 5. Vcnonp3yst METO JIEKTPOHHOTO OanlaHca, coctaBbTe ypaBHeHHe peakiuu: | OITK-2
KCIO;; -+ CI‘C13 + ... »2K5CrOy4 + ... + H20
Onpenenute OKUCIUTENb.
Otser:
3aganue 6. Vcronb3ys MeTOJl 3JIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHHe peakiuu: | OITK-1
NaNOsz + Cu + ... =+ ...4+NayS04 + NOs + H-0
Omnpenenute BOCCTAHOBUTEIb.
Ortser:
3aganue 7. VMcnonb3ysa MeTOZ 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHHe peakuuu: | OITK-1

NaBrOs; + ... + NaOH —NaF + NaBrOy + ...

Ornpenennure OKUCIUTEND.
OTtBeT:
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3ananue 8. Vcnons3ys MeTo JEKTPOHHOTO OallaHCca, COCTaBbTE yPaBHEHUE PEAKIIUU:
MnO + KCIO; + .. - KoMnQy + ... + H20

Onpenenute BOCCTAHOBUTEIb.

Otser:

OIIK-1

TECT Ne §
1. B3amMocBSI3b HEOPraHMYECKHX COeJUHEHHIA.

3aganue 1. Onpenenute NpoMeKyTOUHOE BEIIECTBO X B CXEME IPEBPAICHUIA:
CuO — X — CuCl2
Ortser:

OIIK-1

3apanme 2. OnpeaenurTe NpoMeRKyTOUHOE BEMIECTBO X B CXEME IPEBPAILICHUH:
Fe — X — Fe(OH)2
Otser:

OIIK-1

3aganue 3. B cxeme npespaiteHuit

S—X1— X2 — CuS

BEIIECTBAMH X1 M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3aganue 4. B cxeme npespaiteHuit

Zn0 — X1 — X2 — Zn(OH)2

BEIIECTBAMH X1 M X2 MOTYT OBITh COOTBETCTBEHHO
Ortser:

OIIK-1

3ananue 5. Onpenenute BemectBa X 1 Y B CXEME NMPEBPALICHUN:
X r
CuO — 7 CuS0Oy; — — CuCl.

OrtBer:

OIIK-2

3ananue 6. Onpenenute BemecTBa X 1 Y B CXEME MPEBPALICHUN:
Fe—%3 FeCl, —Vs F&(OH),

Ortser:

OIIK-1

3aganue 7. [lana cxema npeBpaleHui:

SO2 —Na2S03 —Na2S04
Onpenenure BemectBa X 1 Y.
Otser:

OIIK-2

3ananme 8. /lana cxema npeBpalleHU:

CO2 —-K2CO3 —KNO3
Onpenenure BemectBa X 1 Y.
Otser:

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

O11eHKa «OTJIHYHO»

- BBICTABJISICTCS MPU YCIOBUU MPABUIIBHOTO OTBETA 00YUYAIOIIErocsi HE MEHEe
yeM 85 % TeCcTOBBIX 3aJIaHHUH;

O1ieHKa «XOpOII0>»

- BBICTABJISICTCS MPU YCIOBUH MTPABUJIBHOTO OTBETA 00YUAOIIEToCcs HE MEHee
yeM 70 % TecTOBBIX 3aJIaHUH;

O1ieHKa «y10BJIE€TBOPUTEIbHO»

- BBICTABJISICTCS MPU YCIOBUH MTPABUJIBHOTO OTBETA 00YUYAOIIETOCcs HE MEHEee
51 %; .

OlieHKa «HEYT0BJIETBOPUTEILHO»

- BBICTABJISICTCS MPU YCIOBUHU MPABUIIBHOTO OTBETA 00YUYaIOIIErocsi MEHEee YeM
Ha 50 % TecTOBBIX 3aIaHUMN.

Pe3ynbTaThl TEKYIIETO KOHTPOJIS UCIIOJIB3YIOTCS TIPU MPOBEACHUU
IIPOMEKYTOYHOM aTTECTALINH.
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5. MeToauuyeckue MaTepuaJibl, ONpeaeJasaonue npoueaypsbl
OLICHMBAHUA KOMIICTEHIIMH

Texyuyuit KOHmMpoO.1b NPEICTABISICT COOOM MPOBEPKY YCBOCHUS yUEOHOTO MaTepuaia
TEOPETUUECKOI0 U MPAKTHUUECKOTO XapaKTepa, PEeryIsipHO OCYIIECTBISIEMYIO Ha MPOTSKEHUU
cemecTpa.

K mocromHcTBaM TaHHOTO THIIA OTHOCHUTCS €0 CUCTEMAaTUYHOCTh, HEMOCPEICTBEHHO
KOPPEIHPYIOMIasics ¢ TPeOOBAHUEM ITOCTOSTHHOTO M HETIPEPHIBHOTO MOHUTOPHHTA KauyecTBa
00y4eHus, a TaKkKe BO3MOXKHOCTh 0aJIbHO-PEUTUHIOBON OLIEHKH YCIIEBAEMOCTH 00yYatOIIUXCsl.

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

K ocHOBHBIM popMam TeKy1Iero KOHTPOIIs (TEKyIIel aTTeCTallii) MOKHO OTHECTH YCTHBIM
OTIpOC, MMUCEMEHHBIE 3a/IaHHsL, JTaA00PaTOpHBIE PA0OTHI, KOHTPOJIbHBIE PaOOTHI.

Ilpomesrcymounas ammecmayus, Kak IpaBUI0 OCYLIECTBIIIETCS B KOHIIE CEMECTpa U
MOJKET 3aBepIlaTh U3YUCHHE KaK OTACIbHOM TUCIUIUIMHEI, TaK U ee pasfena (pa3ienaoB) /MOAYIS
(mopmyieit). [TpomexxyTouHast aTTecTaius 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 — Jake (POPMUPOBAHHE OTPEACIICHHBIX IPOPECCUOHATHHBIX KOMITICTCHITHH.

OcHoBHbIE (HOPMBI: 3aUeT.

Texkymuit KOHTPOJIb U IPOMEKYTOYHAS aTTECTAIMS TPAJAUIIMOHHO CITY>KaT OCHOBHBIM
CpeICTBOM obecrieueHus B y4eOHOM Mpoliecce «00paTHOM CBSI3M» MEXKIY MpernofaBaTeieM u
00y4JarIuMCcs, HEOOXOMMOH TSl CTUMYJIHPOBAHUS pabOThI 00YYarOIINXCS U
COBEPIICHCTBOBAHUS METOJIMKH MPEMOJaBaHUs YUeOHBIX JUCIUILINH.
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6. ODKCIIEPTHOE 3AK/IIOYEHMUME 11O UTOI'AM 3KCIIEPTU3bI
®OHJIA OHEHOYHBIX CPEACTB

JAucunmiauna: Xumus
Hanpasaenue noarorosku: 08.03.01 CrpourensctBo

Pa3zpaboTunkom npeacTaBieH KOMIUIEKT JOKYMEHTOB, BKIIFOYAIOIIHIA:

- acnopT QOH/Ia OLIECHOYHBIX CPEICTB MO JUCHUILINHE;

- 3Tarnbl OPMUPOBAHUS KOMIIETEHIIMU B MPOIIECCE OCBOCHUS JTUCITUTUIHHBL

- TI0Ka3aTenu, KPUTEPUM U CPEACTBA OLEHUBAHHUS KOMIETEHLHM,
(bopMHpYEMBIX B MIPOLIECCE U3YUEHUS TUCITUTUTHBL

- KOMIUIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB MO AUCIUILINHE;

- METOJIMYECKHE MAaTepHalbl, OMNPEIEISAIOIME MPOLEAYPbl OLEHUBAHUS
KOMIIETEHIIUH.

OueHouHbIE CpeACTBa JUIsl KOHTPOJS YCIEBAEMOCTH U YUYEOHO-METOUYECKOE
o0ecrieyeHnue CaMOCTOSITENIbBHOM pabdOThl 00YYaIOIIUXCsl MPEACTABICHBI B TIOJTHOM
oowveme. IIpu nmomomm (hoHAA OLIEHOYHBIX CPEJCTB OCYIIECTBISIETCS KOHTPOJIb U
YIOpPaBJIEHHE MPOLECCOM MPUOOPETEHU O0YyYarolMMHUCS HEOOXOIUMBIX 3HAHHIM,
YMEHHI, MPaKTUYECKOT0 OIbITa U KoMneTeHuui, onpeaeneHHsix @I'OC BO.

[IpencraBiieHHBIE  OIIEHOYHBIE CPEACTBA MO  AUCUHUILIMHE  «XUMHUSD»
pa3paboTaHbl Ha OCHOBE KOMIIETEHTHOCTHOTO noaxoga K oOydeHHIO,
CTUMYJIMPYIOT TO3HABATEILHYIO aKTUBHOCTH 32 CUET pazHooOpasus GopM 3adaHHi
Pa3HOTO YPOBHS CIOKHOCTH, (GOPMUPYIOT HABBIKA CaMO- ¥ B3aMMOOIICHUBAHMSI.

KoHTposbHO-U3MepUTENbHBIE MaTE€pHaIbl COOTBETCTBYIOT 0053aT€ILHOMY
mMuHumyMy cojaepxkanuio GI'OC BO, obGecneunBaroT MpoBeACHHE aTTeCTallui
oOy4YaroImmXxcsl YUPEXKIACHUN BBICIIETO MPOQECcCHOHATBLHOIO0 00pa3oBaHusl, JAIOT
BO3MOKHOCTh OLICHUTD COOTBETCTBUE oOyyJaronmxcs KOHKPETHOM
KBaJTU(UKAIIMOHHON XapaKTePUCTHKE.

®oHpa oneHouyHbIX cpenctB no cnenuanbHocTH 08.03.01 CTpouTenbcTBO
MOXET OBITh UCIIOJB30BaH B Y4eOHOM TMpollecce B paMkax MpoduiIbHON
NOATOTOBKM OakanaBpoB. Ha 0CHOBaHMM M3JI05KEHHOTO CUUTAIO LEJIECO00Pa3HBIM
ytBepxaeHne ®OC o AucuuIimie « XuMus» B MPEICTABICHHOM BUJIE.

®UO, yuenoe 3Banue, kadeapa

(HanmeHoBaHHE KadeIphl)

(nata) (moIIHCE)
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AHHOTAIMSA JTHCIHHUILIMHBI

Jucuunimaa
(Monvnn)

XUMUASA

Peanuzyembie
Kommerennmnn

OIIK-1, OIIK-2

NuaukaTopel
ITOCTYKEHUS
KOMIIETEHIINI

OIIK-1-1 Ananuzupyet 3a1a4uu npodeccuoHanTbLHOM
NesITeIbHOCTH BBIIETISIS €€ 0a30BbIE COCTABIISIONINE;
OI1K-1-20cymecTBisgeT MOUCK HH(OpPMALUK Al PEHICHUS
MOCTaBJIEHHOW  3aJa4yd  HAa  OCHOBE  HCIOJb30BAHUS
TEOPETUYECKUX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAK)Ke MaTEeMaTHYECKOTO armnapara,
OI1K-1-3 PaccMmarpuBaeT U mpeajgaraeT BO3MOXHbBIE BapUAHTBI
pelIeHUs] TOCTABJICHHOM 3aJauM, OL[EHUBAsl UX JIOCTOMHCTBA U
HEI0CTaTKU.

OIIK-2.1. CoOupaer u CHCTEMATU3UPYET HAYUHO-TEXHUYECKYIO
nHDOpMaIMu O paccMaTpWBaeMOM O0BEKTEe, B T.4. C
MCITOJTh30BaHNEM MH()OPMAITMOHHBIX TEXHOJIOTHH;

OI1K-2.2. Vicnonmb3yeT cpeacTBa MPUKIATHOTO MPOTPAMMHOTO
oOecrieueHus s 000CHOBAHUS PE3YJIbTATOB PEUICHUS 3a/1auu
podeCCUOHATILHON eATeIbHOCTH;

OI1K-2.3. HUcnonb3yer MHDOPMAIMOHHO-KOMMYHHUKAIITMOHHbBIE
TEXHOJIOTUU TUTSI oopmIteHus JIOKyMEHTAITUU u
npeAcTaBieHus HHGoOpMaluu B 00JacTH MPpodheCCHOHAIBHOM
e TeTbHOCTH.

TpynoeMKOCTb,

108 /3

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

O®O: 3auer Bo 2 cemecTpe;
3dO0: 3aueTt BO 2 ceMecTpe;
O3®0: 3auer B 3 cemecTpe
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PELHEH3 U

Ha pa0o4yl0 NporpaMMy Mo JUCHUILIMHE « XHUMHSA» I 00y4aI0UIUXCS
no HanpajeHuo noaroroBku 08.03.01 CrpouresbcTBO,

paspadoranHyo ctapmum npenogasarenem lllamanosoii O. A.

Peuensupyemas pabGouas mporpamMma Mo JUCHHUIUIMHE «XHUMHUS» U1 O0ydYarouuxcs
crenanbHOcTH 08.03.01 CTpouTeNnbCcTBO COCTaBieHa C YYETOM TpeOOBaHWUW pBIHKA Tpy/aa Ha
ocHoBe DeniepalIbHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa IO COOTBETCTBYIOIIEMY
HAIPAaBJICHUIO MOJATOTOBKY BbICIIEro NpodeccruonanbHoro odpazosanus (PI'OC BO) k ypoBHIO
MOJrOTOBKH BBIITYCKHHMKA BBICIIET0 MPO(ECCHOHATBHOTO YIEOHOTO 3aBEACHUSI.

CopepxaHue IporpaMMbl IIpeyCMaTpUBAET CUCTEMHOCTh [101a4d y4eOHOT0 MaTepuana.
Pasnensl mporpaMMmbpl  MMEIOT JIOTUYECKYIO B3aUMOCBSI3b  MexIy coOoil. Ilpu »sTom
nmpelycMaTpuBaeTCsl ONTUMalbHas TMOJHOTa W3NOokKeHus Marepuana. CTpykrypa paboueit
POrpaMMBI Jienaet e€ yJoOHOM sl UCIIOJIb30BaHUS B Y4eOHOM Ipoliecce.

VY4yeOHast mporpaMma COJICPXKHUT: LENH W 33Ja4l M3YYCHHUS Kypca,; TEeMaTHYECKHH IJIaH;
IUTaH JICKIMOHHBIX, J1a0OpPaTOPHBIX 3aHSATHH, BONPOCH [UIS CaMOCTOSITENBHOW PabOTHI,
KOHTPOJIbHBIE BOIPOCHI U CIIUCOK JIMUTEPATYphl; MEPEUYEHb BOIPOCOB ISl OJTOTOBKU K 3a4eTy
[0 HEOPraHWYEeCKOW M aHAIUTHUECKOW XMMHUH. B ydeOHO-TeMaTHyeckoM IJIaHe NepedrCIIeHBI
BCE TEMbl M paslielbl Kypca, C YKa3aHMEM KOJIMYECTBA YacOB, OTBOJMMBIX Ha JIEKLIMH U
naboparopHble paboThl. PacnipeneneHue yacoB Mo TemaMm M pasjielaM COOTBETCTBYET BPEMEHH,
HEoOX0MMOMY JJIsi YCBOEHUS JaHHOro MaTepuaia. bubanorpaduueckuil Ciucok mpecTaBlieH
JIOCTaTOYHO TOJIHO.

JlanHast mporpaMma COOTBETCTBYET TpeOOBAaHHUSAM, MPEIbSIBIIEMbIM K y4eOHOI
porpaMMme, ¥ MOKET OBbITh PEKOMEH/I0BaHa B KauecTBe paboueil mporpammbsl Kypca «XUMHsD
JUTsl 00y4aroIMXxcs, OCBaBAIOIIMX OCHOBHYIO 00pa30BaTeIbHYyI0 IPOrpaMMy 0 CHENHATbHOCTH

08.03.01 Crpoutensctso.

JIOIIeHT, K. X. H. bocranosa ®@.A.

61



JUCT NEPEYTBEPXJIEHUS PABOYEN TPOT'PAMMBI JUCHUILIAHBI

Pabouyast nporpamma:

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

OT « » 20 T.

B pabouyro nporpamMmy BHECEHBI CIIEIYIOIINE U3MEHEHUS:
1

2

3

Benymmit npenogasareiib

3aB. kademnpoii

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

oT« » 20 T.

B pabouyro nporpaMmy BHECEHBI CIIEIYIOIINE U3MEHEHHUS:
1

2

3

Benymmit npenonaBatenb

3aB. kadenpoii

onobpena Ha 20 /20 yueOnsit roa. [Ipotokon Ne  3acemanust kadenpsl

oT« » 20 T.

B paGouyto mporpaMmy BHECEHBI CIIEAYIOLINE U3MEHEHMS:
1

2

3

Beaymmii npenomaBatens

3aB. xageapoi
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