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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IMPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 73ET

YacoB 1o yueOHOMY IIaHy 252
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 126
4acoB Ha KOHTPOIb 36

Pacnpezlenelme YacoB IMCHUIIVIMHBI IO ceMeCTPpamM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henens 13 5/6 16 3/6
Bup zanstuii yon | po | vo | poo| vio | PO
Jlexuun 14 (14 |16 |16 |30 |30
JlaboparopHsie 14 |14 |16 |16 (30 |30
IIpakruueckue 14 (14 |16 |16 |30 (30
Hroro ayn. 42 142 |48 |48 [90 (90
KonrakrHas padora |42 |42 (48 [48 |90 |90
Cawm. pabora 66 |66 |60 |60 |[126 126
Yacel Ha KOHTPOIIb 36 |36 36 (36
HUroro 144 | 144 | 108 | 108 | 252 | 252
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 1 ceMecTp
PacuerHo-rpaduyeckas padora 1 ceMecTp
3auer 2 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

3. MECTO JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPUTEIbHOMH 0AT0TOBKE 00y4al01Ierocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOEHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HEO0X0AUMO KaK
npejauecTByionee:

3.2.1 | TunporasoauHamMuka

3.2.2 [ Merpomnorus, CTaHAapTH3aMU U cepTH(QUKALIIL

3.2.3 | CtpourenbHble MaTepHabl

3.2.4 | Teopernyeckass MEXaHUKa

3.2.5 | Okonorus

3.2.6 | OxoHOMUKA

3.2.7 | KommbtotepHas rpaduka B mpodecCHOHATEHON e TeNbHOCTH

3.2.8 | ConpoTuBiieHNE MaTEpUAIOB

3.2.9 | Teopus ropeHus u B3pbiBa

3.2.10 [ Y4eOHas npakTyka: HayqHO-HCCIIENOBaTENbCKas paboTa (I0JIyYeHNe IePBUYHBIX HABBIKOB HAYYHO-HCCIIEI0BATENBCKOM
paboTsI)

3.2.11 | YueOHas TeXHOJIOTHYECKAS (TIPOEKTHO-TEXHOJIIOTHIECKast) TPAKTHKA

3.2.12 | [IporHo3upOBaHKE OMACHBIX (haKTOPOB MOXKapa

3.2.13 | [IpoekTupOBaHKUE CHCTEM MPOTHBOIOXKAPHOTO BOTOCHAOKEHHSI

3.2.14 | [IpoTuBONIOKApHOE BOAOCHAOKEHUE

3.2.15 | DnexTpoHNKa U 3IEKTPOTEXHUKA

3.2.16 | 3nanus1, COOpYKEHUS U UX YCTOWYUBOCTD IIPU MOXKAPE

3.2.17 | HanéxHOCTh TEXHUYECKUX CUCTEM U TEXHOT€HHBIN PUCK

3.2.18 | [ToxapHas 6e301MacHOCTh TEXHOJIOTHYECKIX MPOIIECCOB

3.2.19 | [ToxapHast 6€30MacHOCTh JIEKTPOYCTaHOBOK

3.2.20 | [Ipon3BoaCTBEHHAs! SKCILTyaTallMOHHAS IPaKTUKA

3.2.21 | Ynpasnenue TexHochepHOil 6€30MacHOCTHIO

3.2.22 | KoMnbloTepHOE MOJIEIUPOBAHUE T102Kapa B IOMEILEHUH

3.2.23 | Hamzop 1 KOHTPOIIb B cepe 0e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX FICCIICOBAHUH B TPOECCHOHATBHOHN IESTeNEHOCTH

3.2.25 [ [ToxapHasi 6€30MacHOCTh B CTPOUTENIBCTBE

3.2.26 | [Ipou3BoACTBEHHAS W TIOYKapHAasi aBTOMATHKA

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHON KBaMU(UKAIIMOHHOM paboTHI, BKIII0YAs IOATOTOBKY K IPOIEIype 3alUThl U MIPOLEAYPY 3allUThI

3.2.29 [ I[Ipon3BoACTBEHHAS NIPEAUIIOMHAS IPAKTHKA




3.2.30 | PaccnenoBaHue U 3KCIEPTHU3a [10KAPOB

3.2.31

[IpoexTupoBaHHue CHCTEM MTPOTHBOTIOKAPHOTO BOJTOCHAOKEHHISI

4. KOMIIETEHIINY OBYYATIOIIET OCSI, ®OPMUPYEMBIE B PE3VJIbTATE OCBOEHUS JUCIUTLINHBI
(MOJILYJIST)

MIK-13 : CniocoGHOCTH HCNOIb30BATH 3aKOHBI U METOAbl MATEMATHKHU, €CTECTBEHHbIX, TYMAHUTAPHBIX U IKOHOMHYECKHX
HAaYK MPH pelieHuN NpodecCHOHATBHBIX 32124

IIK-13.3 : BiageeT onbpITOM UCMOJIb30BAHUE HAYYHBIX 3HAHUH [T PEIICHHS KOHKPETHBIX 3a/1a4 B 00JIaCTH TeXHOCHEPHOM
0e301acHOCTH

IK-3 : Cioco6eH KOHTPOJIMPOBATH CTPOSILINECS U PEKOHCTPYHPYeMble 31aHHs, TOMeLeHHs], B YaCTH BbIIIOJTHEHUSs
NPOEKTHBIX PellieHu i 0 MoKAPHOii 6e30MACHOCTH

ITK-3.11 : 3HaeT OrHECTOMKOCTh CTPOUTEIHHBIX MATEPUATIOB U METOIbI €€ TTOBBIIICHHSI

[IK-3.4 : Ymeer onpenensiTs (pacCUUTHIBATh, 0OOCHOBBIBATH) XapaKTEPUCTHUKH HIIH MTapaMEeTPhI CUCTEM O0HAPYKEHHUS TOXKapa,
OIOBEIICHNS U YIIPaBICHNUS 3BaKyalleil Toaei pH Mokape, CUCTEM HPOTHBOIBIMHOI 3aIllUThI

[IK-3.5 : YMeeT 000CHOBBIBATH TApaMETPHI CHCTEM IMTOKAPOTYIICHHUS, B TOM YHCIIE HAPYKHOTO M BHYTPEHHETO
MIPOTHUBOIIOKAPHOTO BOJIOCHA0KEHHS

I1K-3.8 : 3HaeT MeTO bl MPOTHO3UPOBAHMSI B3PHIBOIIOKAPHOH 0OCTAHOBKM M IIPOTHO3WPOBAHUS OITACHBIX (DAaKTOPOB ITOXKapa

ITIK-5 : Crioco0eH pa3padaTbiBaTh MEpPONPUSITHS 110 CHHZKEHHIO II0KAPHBIX PUCKOB

[IK-5.9 : 3HaeT roproune U B3pHIBOONACHBIE XapaKTCPUCTHUKH BEIICCTB M MATEPHAIIOB

5. CTPYKTYPA U COAEP KAHUE JJUCHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3iesoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | HuTepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kype
Pazges 1. OcHOBHBIE 3aKOHBI
XUMMH
1.1 OrnpeieneHue YKBUBAJICHTHON 1 2 I1K-3.4 TIK- JI1.1 J11.2 0 TK-1
Macchl MeTalia 1o 00beMy 3.51IK-3.8 JI1.3 J11.4
BBIIENUBIIETOCS Bogopoa. /J1ab/ T1IK-3.11 IIK- JI1.5J12.1
5.91IK-13.3 2.2
JI2.3J13.1
21
Pazgen 2. Ctpoenue aToma.
Ilepuonnyeckas cucrema
jemMenTOB /.. MeHnneseeBa
2.1 Crpoenue atoMma. XuMHUYECKast 1 1 ITK-3.4 T1K- JIT.1JI1.2 0 [K-1
cBs13b. CTpoeHue aToMa u 3.5TIK-3.8 | JI1.3J12.1J13.
CHUCTEMaTHKa XUMHUYECKUX IMK-3.11 TIK- 1
a1eMeHTOoB. [lepuonuyeckas 5.91IK-13.3 21
CHCTEMa 3JIEMEHTOB 1 U3MEHEHHE
cBoMicTB 21eMeHTOB. /IIp/
2.2 Crpoenne aroma. CoBpeMeHHAs 1 2 I1K-3.4 TIK- JI1.1 J11.2 0 IK-1
MOJIEJIb COCTOSIHHSI DJICKTPOHA B 3.5TIK-3.8 JI1.3J12.1J13.
aToMe. DICKTPOHHbBIC 000JIOUKH B ITK-3.11 TIK- 1
atome. KBaHToBbIE yncna. 5.91IK-13.3 21
IIpunnun [Maynu. IpaBuno Xyuna.
Ilepuognueckuii 3axkon J[.U.
MenzeneeBa B CBETE COBPEMEHHOM
Teopuu cTpoeHus aroma. /JIex/
Paznen 3. Xumnueckasi cBsSI3b U
CTPOeHHe MOJIEKY.JI




3.1

XuMHuecKas CBSI3b U CTPOCHUE
MOJIEKY L.

THIIBI XUMUYECKON CBSI3U:
KOBaJICHTHAsI, HOHHA,
BOJIOPOJIHASI, METAJITUUECKAs.
Crpoenue moneky. BisHue Tumna
XHMHYECKOM CBS3U Ha CBOMCTBA
BEILIECTB.

/Jlex/

I1K-3.4 TIK-
3.5TIK-3.8
IK-3.11 IIK-
5.91IK-13.3

J1.1J11.2

JI1.3J12.1J13.

1
31

IK-1

32

THIBl XUMHYECKUX CBI3EH U MX
xapakrepuctrka. CTpoeHue u
cBoiictBa Monexyn /I1p/

I1K-3.4 TIK-
3.5TIK-3.8
IIK-3.11 IIK-
5.9T1IK-13.3

J1.1J11.2

JI1.3J12.1J13.

1
€]

IK-1

Paznen 4. 3akoHOMepHOCTH
MPOTeKAHUA XUMHUYCCKUX
NMPOLECcCOB. JHepreTuKa
XHMHAYECKHX MPOIECCOB.
CKopocTh XMMHYECKHX peaKIuii
U XHMH4YecKoe paBHOBecHe

4.1

DHepreTuKa XMUMHYECKUX
npoleccoB. XUMUYECKas
KUHETHKa DHEPreTH4ecKue

3¢ EKThI XUMUYECKUX PEAKITHH.
BuyTpenHss sHeprus u
sHTaIbIMA. TepMoxumus. 3akoH
Iecca. Temnora oO6pa3oBaHus
XUMHUYECKUX COSAMHEHHU.
[onsatue 06 SHTPONTUH U SHEPTHU
I'n66ca. CKOpOCTh XUMHUYECKHX
peakiuii, BIusSHUE HA Hee
Ppa3nuUHBIX (PaKTOPOB.
XUMHUYECKOe paBHOBECHE.
IIpunnn

Jle-1llaTenne, cMenieHne
paBHOBecHs. (AHAIN3 KOHKPETHBIX
CUTYyaIni)

/J1ex/

I1K-3.4 IIK-
3.5TIK-3.8
ITK-3.11 IIK-
5.91IK-13.3

JI1.1 J11.2

JI1.3J12.1J13.

1
Ol

TIK-1

4.2

1. Omnpenenenue SHTAIBIINN
peaky HeHTpanu3aluuu
2.CKopOoCTbh XUMHUYECKUX PEAKIUH
1 XMMHUYECKOE PaBHOBECHE

/J1a6/

IK-3.4 IIK-
3.5TIK-3.8
ITK-3.11 IIK-
5.91IK-13.3

JI1.1 J11.2

JI1.3J12.1J13.

1
Ol

TK-2, TIK-1

43

1. DHepreTuKa XUMHYECKUX
npoueccoB. Pacuet sHTaNBINN
XUMHYECKUX PEaKIIHA.

2. Kunetnka XuMH4eCKUX
npoueccoB. PacueT ckopocTu
XUMHUYECKUX PEAKLMH.

[pasuno Baar-T'odda. [MpuaImm
Jle-lllaTenwe, cmerieHue
XUMHYECKOTO0 PaBHOBECHS
(pelieHre CUTYAIIMOHHBIX 33]1a4).
Mp/

I1K-3.4 TIK-
3.5TIK-3.8
IK-3.11 IIK-
5.91IK-13.3

J1.1J11.2

JI1.3J12.1J13.

1
Ol

TK-2, TIK-1

Paznen 5. Oomas
XapaKTepPUCTHKA PAaCTBOPOB

5.1

OO01mas XxapaKTepucTuKa
pacTBOpPOB.

Crnoco0bI BEIpaXEHHUsI COCTaBa
pacTBOpoB. DUIUKO-XUMUICCKHE
CBOJCTBa PacTBOPOB HE
JIIEKTPOJIUTOB U IEKTPOIIUTOB.
3axon Bant-T'oda u Payms.
(AHasM3 KOHKPETHBIX CUTYAIHil)
/J1ex/

I1K-3.4 TIK-
3.5TIK-3.8
TIK-3.11 IIK-
59T1IK-13.3

J1.1J11.2

JI1.3J12.1J13.

1
o1

I1K-2




52 1. O6mas xapakTepuCTHKA I1K-3.4 TIK- JI.1J11.2 TK-3
pacTBopoB. Pacyer KoHIIEHTpauu 3.5TIK-3.8 | JI1.3J12.1J13.
pacTBOpPOB. IIK-3.11 TIK- 1
2. CBoiicTBa pacTBOPOB. 5.91K-13.3 21
KonnurarusHele cBoiicTBa
pacTBOpPOB (pemicHUe
CUTYaIlMOHHBIX 33]1a4).
/Mp/
53 [IpuroToBienue pacTsopa [K-3.4 TIK- JI.1J11.2 TK-3
3aJlaHHO# KOHLIeHTparmu /J1ad/ 3.5TIK-3.8 JI1.3J12.1J13.
IK-3.11 TIK- 1
5.91IK-13.3 21
Paznen 6. PactBopbl
3JIeKTPOJINTOB
6.1 PacTBOpBI 371€KTPOTUTOB. ITK-3.4 T1K- JIT.1JI1.2 [TK-2
DNEKTPOTUTHYECKAS 3.5TIK-3.8 | JI1.3J12.1J13.
mucconmanys. Knaccuguxarus TIK-3.11 IIK- 1
3JIEKTPOIUTOB. Teopusi CUITBbHBIX 5.9TIK-13.3 21
AJIEKTPOJIUTOB. 3aKOH pa30aBIeHUs
OctBanbna. I'ugponus coneit
/JTex/
6.2 PacTBOpBI 3JEKTPOTUTOB. ITK-3.4 T1K- JIT.1JI1.2 [TK-2
CaoiicTBa pacTBOpOB 3.5TIK-3.8 | JI1.3J12.1J13.
anexrpoauToB. Pacuer pH TIK-3.11 TIK- 1
pactBopoB. 3akoH OcTBajbAA. 5.91IK-13.3 21
Mp/
6.3 Peakiuu B pacTBOpax ITK-3.4 T1K- JIT.1JI1.2 TK-4
AMeKTposuTOB /J1ab/ 3.5TK-3.8 | JI1.3J12.1J13.
TIK-3.11 TIK- 1
5.91IK-13.3 31
Pa3znen 7. lucnepcHble cCHCTEMBI
U KOJJIOMIHBIE PACTBOPHI
7.1 JucnepcHble CUCTEMBI. [1K-3.4 TIK- JI1.1 J11.2 [TK-2
Knaccudukanus no crenenu 3.5T1K-3.8 | JI1.3J12.1J13.
JIUCTIEPCHOCTH U arperaTHOMY IMK-3.11 TIK- 1
cocrosiHuio. Komnonaasie 5.9TIK-13.3 21
pacTBOpEL. AncopOuus
KOJUIOMJTHBIX PaCTBOPOB,
00pa3oBaHHE MHUIICIUTBL.
Koarynsmuus xoimonos.
/JTex/
7.2 Komnouansie pactBopsl /J1ab/ [K-3.4 TIK- JI.1J11.2 TK-6
3.51K-3.8 | JI1.3J12.1JI3.
IK-3.11 TIK- 1
5.91IK-13.3 21
Paznen 8. OxkuciaureabHo-
BOCCTAHOBHMTE/IbHbIE PeAKLMH.
OCHOBBI 3/1eKTPOXMMUH
8.1 OCHOBBI JIEKTPOXUMUH. [1K-3.4 TIK- JI1.1 J11.2 [TK-2
CraHgapTHBIC JJIEKTPOIHEIE 3.51IK-3.8 | JI1.3J12.1JI3.
MOTEHIMAJIBI METAJIOB. I1K-3.11 IIK- 1
DNEKTPOXUMHYECKUH psif 5.91IK-13.3 21
HaIpsHKEHUN METaIJIOB.
T'anpBaHMYECKUE DIIEMEHTBHI.
DJeKTpoJIN3 PacIuIaBoOB U
PacTBOpOB.
/JTex/
8.2 OCHOBBI DJIEKTPOXUMHUH. [K-3.4 TIK- JI.1J11.2 TK-5
CocTaBieHUE OKUCIUTENbHO- 3.51K-3.8 | JI1.3J12.1JI3.
BOCCTaHOBHTEIBHBIX IMK-3.11 IIK- 1
peakiuii. DIeKTPOoNIn3 pacIIaBoB 59T1IK-13.3 31

U PacTBOPOB
Mp/




8.3 Peakiun oxuciienus- I1K-3.4 TIK- JI1.1J11.2 TK-5
BOccTaHOBJIeHUs /J1ab/ 3.5TIK-3.8 | JI1.3J12.1J13.
IK-3.11 TIK- 1
5.9T1IK-13.3 21
Pa3znen 9. Koppo3us Meranios
9.1 Koppo3sus u ee Bunbl. 3ammura oT [1K-3.4 I1K- JI1.1JI1.2 [K-3
xoppo3zud. /JIex/ 3.5TIK-3.8 | JI1.3J12.1J13.
IK-3.11 IIK- 1
5.9T1IK-13.3 31
9.2 Kopposust meTaisioB B KUCioi u [1K-3.4 I1K- JI1.1JI1.2 TK-7
HelTpanpHoU cpene. CocTaBlieHe 3.51K-3.8 | JI1.3J12.1J13.
AJIEKTPO-XUMUYECKUX MTPOLIECCOB, ITK-3.11 TIK- 1
MIPOTEKAIOIIMX IIPU MOBPEXKIEHUH 5.91IK-13.3 91
KaTOIHBIX U aHOJHBIX MOKPBITHH.
Mp/
9.3 Kopposzus meTannos u 3aniura ot ITK-3.4 T1K- JIT.1JI1.2 TK-7
xoppo3snu /J1a6/ 3.5TIK-3.8 | JI1.3J12.1JI3.
TIK-3.11 TIK- 1
5.91IK-13.3 21
Paznen 10. Ctpoenne
OpPraHuYecKHuX coeMHEeHH .
IpenenbHbie YrieBoa0POabI
10.1 1. Teopust XMMUYECKOTO CTPOEHUS I1K-3.4 TIK- JI1.1 J11.2 IK-3
OpPraHUYECKUX COCIMHEHUH. 3.5IK-3.8 JI1.3J12.1J13.
DNEeKTPOHHOE U ITK-3.11 TIK- 1
IIPOCTPAHCTBEHHOE CTPOCHUE 5.91IK-13.3 €]
OpPraHUYECKUX COEeIMHEHUI.
2. IIpenenvHble YIIeBOAOPOIBL.
Crpoenue. M3omepus. CBoiicTa.
IIpumenenue.
/JTex/
10.2 Ankanbl. MI3omepusi. XapakrepHbie ITK-3.4 T1K- JIT.1JI1.2 TK-8
XUMHUYECKHE PEaKLINH. 3.5TIK-3.8 | JI1.3J12.1J13.
VYcraHnosnenue TIK-3.11 IIK- 1
DopMyJ1 OpraHMYeCKUX BELECTB. 5.9TIK-13.3 21
Mp/
10.3 M3yueHne cBONCTB npeaenbHbIX [1K-3.4 TIK- JI1.1 J11.2 TK-8, T1K-3
yrieBogopooB /J1a6/ 3.51IK-3.8 | JI1.3J12.1JI3.
TIK-3.11 TIK- 1
5.91IK-13.3 31
Paznen 11. HenpenesbHble
YIJ1€BOAOPOABI
11.1 HermnpenenbHble yriieBoA0pOAbL. [1K-3.4 TIK- JI1.1 J11.2 TIK-3
Aunxensl, Ankunbl. CTpoeHue. 3.5TIK-3.8 | JI1.3J12.1J13.
M3omepus. CrolicTaa. ITK-3.11 TIK- 1
IIpumenenue. 5.91IK-13.3 21
/JTex/
11.2 AJKeHbl, ankuHbl. M30Mepus. ITK-3.4 T1K- JIT.1 JI1.2 TK-8
XapakrepHble XHMUYECKUE 3.51TIK-3.8 | JI1.3J12.1J13.
peaxuuu. /TIp/ IK-3.11 TIK- 1
59T1IK-13.3 21
11.3 W3ydeHue cBOWCTB HENPEAEIbHBIX I1K-3.4 TIK- J1.1J11.2 TK-8
yTJ1eBO10po10B /J1ab/ 3.5TIK-3.8 JI1.3J12.1J13.
IK-3.11 TIK- 1
59T1IK-13.3 31
Paznen 12. CiupTbl, aabaeruabl
U KeTOHBbI, KApOOHOBBIE
KHCJIOTBI
12.1 CrnupTsl, aNbJETUABI U KETOHBI, [1K-3.4 TIK- JI1.1 J11.2 [1K-4
KapOOHOBBIE KUCIOTHL. CTpoeHueE. 3.51IK-3.8 | JI1.3J12.1J13.
Hzomepust. TIK-3.11 TIK- 1
CeoiictBa. [Ipumenenue 5.9TIK-13.3 21

/Jlex/




12.2 CrupTsl, aTbAETHB U KETOHHI, 4 I1K-3.4 TIK- JI1.1J11.2 TK-9
KapOOHOBBIE KUCIIOTHI. 3.5TIK-3.8 | JI1.3J12.1J13.
XapakrepHble XUMH- IIK-3.11 TIK- 1
YECKUE PEaKIUH. 5.91K-13.3 21
Mp/
12.3 W3ydenue cBOWCTB CIUPTOB, 4 ITK-3.4 T1K- JIT.1JI1.2 TK-9, I[IK-4
KETOHOB, KapOOHOBBIX 3.5TIK-3.8 | JI1.3J12.1J13.
xuciot /J1ab/ TIK-3.11 TIK- 1
5.9TIK-13.3 31
Paznen 13. ApomaTtnyeckue
yIJIEBOTOPOIBI
13.1 Apomarnyeckue yrieBoA0POIbL. 2 [1K-3.4 TIK- JI1.1 J11.2 [1K-4
Bensonsl 1 ero romosory. 3.51IK-3.8 | JI1.3J12.1J13.
®enomnbl. /Jlex/ TIK-3.11 TIK- 1
5.9T1IK-13.3 31
13.2 BeH3oubl 1 €ero roMoJIory. 2 I1K-3.4 IIK- JI1.1 J11.2 I1K-4
®enoubl. XapaKTepHble 3.51IK-3.8 | JI1.3J12.1J13.
XuUMu4deckue peakuuu. /IIp/ TIK-3.11 TIK- 1
5.9T1IK-13.3 31
Paznen 14. Cnoxubie 3¢upsl,
JKMPBI. YTJIeBOAbI
14.1 CrnoxHble 3OUPHIL, YKUPHIL. 2 [1K-3.4 TIK- JI1.1 J11.2 [K-4
YT71eBoAbI: MOHOCAXapHIBI, 3.5TIK-3.8 | JI1.3J12.1J13.
JUcaxapu/Ibl, Kpaxmal, ITK-3.11 TIK- 1
LIEJUTION03a 5.9TIK-13.3 21
/JTex/
14.2 CrnoxHble dQUPHIL, )KUPBHIL. 2 MK-3.4 TIK- JI.1J11.2 TK-10
XapakrepHble XHMUYECKUE 3.5TIK-3.8 | JI1.3J12.1J13.
peaxuwnu /TIp/ ITK-3.11 TIK- 1
59T1IK-13.3 21
14.3 W3ydeHue cBOUCTB KUPOB 4 I1K-3.4 TIK- J1.1J11.2 TK-10, ITK-4
H3ydenue cBOWCTB yI1€BO0B 3.51K-3.8 | JI1.3J12.1J13.
/J1ab/ IK-3.11 TIK- 1
59T1IK-13.3 31
Pazpnea 15. beaku. Ilonumepst
15.1 Bbenku. Ctpoenue. 2 [1K-3.4 I1K- JI1.1JI1.2 TIK-4
[omumepsl, mouMepHbIE 3.51K-3.8 | JI1.3J12.1J13.
MaTepHabl, UX MOJTyUYEHHE. ITK-3.11 TIK- 1
/J1ex/ 59T1IK-13.3 31
15.2 Ilmactmaccel. CuaTETHUECKHE 2 [1K-3.4 TIK- JI1.1 J11.2 [1K-4
BosIokHA. Peakiiumn 3.5TIK-3.8 | JI1.3J12.1J13.
nonumepu3anuu. /I1p/ IK-3.11 TIK- 1
5.9T1IK-13.3 31
15.3 Pacno3znaBanue miuacTMacc u 2 I1K-3.4 IIK- JI1.1 J11.2 [K-4
BOJIOKOH /J1a6/ 3.5TK-3.8 | JI1.3J12.1J13.
ITK-3.11 IIK- 1
5.9T1IK-13.3 21
Pa3znes 16. CamocTosiTesbHAS
padora
16.1 IoxnroroBka k sk3amMeHy /JKk3ameH/ 36 [K-3.4 TIK- JI.1J11.2
3.5TIK-3.8 | JI1.3J12.1J13.
IK-3.11 TIK- 1
59T1IK-13.3 21
16.2 Pemienue 3agau 1 ynpaxxHeHUM. 66 I1K-3.4 TIK- J1.1J11.2
Pabora c anexrpoHHO# 3.5TIK-3.8 | JI1.3J12.1J13.
OoubNMoTeKO! (IMOATOTOBKA K IK-3.11 TIK- 1
CUTYallMOHHBIM 5.91IK-13.3 Ol

3agadam). OpopmieHre oTdeTa mno
71a00paTOPHBIM PabOTaM.
/Cp/




16.3 Pewienue 3aga4 1 ynpaxHeHUM. 2 60 I1K-3.4 TIK- JI.1J11.2 0

Pabora c anexrpoHHO# 3.5TIK-3.8 | JI1.3J12.1J13.
OoubMoTeKol (MoArOTOBKA K IK-3.11 TIK- 1
CHTYaI[HOHHBIM 5.9T1IK-13.3 31

3aiayam). [TonroroBka u
oopmieHHE OTYETA TTO
n1abopaTOpHBIM paboTaM.
/Cp/

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI M 3aJaHUS

Mo mucummrae XuMus popMaMy TEKyIIEro KOHTPOJIS SBISIOTCS:

TK1, TK2, TK3, TK4, TKS, TK7, TK8, TK9, TK10 - pemenue 3a1au 110 npeacTaBIeHHbIM BapHaHTaM 3aJJaHHMA.

TKG6 - Bemmonnenue PI'P.

B teuenue cemectpa npoBoasarcs no 2 npomexxytodnbix koutposis (ITK1, TTIK2, T1K3, T1IK4) B Buze KOJIJIOKBUYMa T10 TIPOHICHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIHHA.

HWrorossrit korTpons (UK) B 1 cemecTpe— sx3amMeH;

BO 2 ceMecTpe — 3ayer.

PacuerHo-rpadudeckas pabora CTyAEHTOB 09HOH (HOPMEI 00yIEeHHS

PacuetHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuets». Llensto BermonHeHus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKHUX 3HAHUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, O3BOJISIOIIMX OCBOUTD CIICIUAIbHBIC Pa3/ielIbl
JVICITUTIIHHEL.

B 3anauu PT'P Bxonut:

. HAYYHUTHCS 3alUCHIBATh YPaBHEHHs PEAKIMHU B MOJEKYJIIPHOH M MOHHOW (opmax;
. BECTH pacyeTsl 1Mo (GOopMyJaM M YPaBHCHUSIM XUMUYCCKHAX DPEaKIIHIA;

. paboTaTh CaMOCTOSITENBHO;

. HAYYHUTHCSI HASCHTU(UIIMPOBATH BEUIECTBA

CrpykTypa pacdeTHO-TpapUIecKoil paboTHI U e OPUEHTHPOBOYHEIH 00BEM
3amanue (1 c.)

JucnepcHble CUCTEMBI.

KomrnekcHble coeTMHEHMS.

OCHOBBI HACHTU(HKAIIMN HEOPTAaHWIECKAX COCTIHEHHI.
l'anpBanndeckue »neMeHTHL. DJ]C raapBaHUYECKUX HIIEMEHTOB.
. OnekTponu3 paciiuaBoB U pacTBopoB. 3akoH PDapanes

CIMCOK HCITONTb30BaHHBIX UCTOYHUKOB (0,5¢.)

DR~

Bemonnsiercst PI'P cTyieHTOM MHIMBHAYaIBHO MO PYKOBOACTBOM IMPEIOIaBaTeNs BO BHEAYAUTOPHOE BPEMSI, CAMOCTOSTENBHO.
Cpok caun 3aKOHYEHHON pabOThI Ha IPOBEPKY PYKOBOJHTEIIO YKa3bIBacTCs B 3a1aHKu. [loce mpoBepku 1 10pabOTKM yKa3aHHBIX
3aMeuaHni, paboTa 3amumiaercs. [Ipy MoI0KUTEIFHOM OIIEHKE BEINOJ- HEHHOH CTYAGHTOM paboTe Ha TUTYJIEHOM JHCTE PAOOTHI
CTaBUTCA - "3a4TeHO".

1 cemectp
TK 1 «OxBuBaneHT. 3aKOH YKBUBAJICHTOBY

Bapwuanr 1

1. PaccunrtaTh 5KBUBaJICHTHYIO MACCy CJIEIYIOIINX COeIUHEHUI:

H3BO3, NaH2PO4

2. 1 T AByXBaJIGHTHOTO METaJlIa BHITECHSET U3 PacTBOpa MeAHOM comu 2,61 r Menu. BoruncinTe SKBUBaJICHTHYIO U aTOMHYIO Macchl
¥ HAa30BUTE METaJLI, €CIIM SKBHBAJICHTHAst Macca Meu paBHa 31,8 r/Mois.

Bapuanr 2

1. PaccunTtaTh SKBUBAJIEHTHYIO MacCy CJIEIYIOIINX COEIUHEHUN:

P205, CaOHNO3

2. BerancnuTe 3KBUBaJICHTHYIO MacCy MeTalljia, €CiH ero okcu coaepxut 19,66 % xucnopona.

Bapuanr 3

1. PaccuntaTh S5KBUBAJICHTHYIO Maccy CIEeIYIOLUNX COCTUHEHUI:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIIOT U3 KUCIOTHI 5,6 J1 BOJOPO/1a, U3MEPEHHOTO IpH H.y. HaliTh 3KBHBaJIeHTHYIO MacCcy MeTallja.
Bapuanr 4

1. PaccunraTh S5KBUBAJEHTHYIO Maccy CIEeIYyIOLMX COCAUHEHUI:

PbS, CuOHCI

2. Onpenenure SKBUBAICHTHYIO MacCcy METala, €CIIM €T0 COeAnHeHue ¢ Gpropom coaepxut 87,5 % Mmeramna. DKBUBaIICHTHAS
Macca ¢Topa paBHa 19 r/MoIb.

BapuanT 5

1. PaccunrtaTh 5KBUBAJICHTHYIO MacCy CJIEIYIOIINX COeTUHEHUI:




Si02, K2HPO4

2. U3 2,4 r metasa nonydeHo 4,8 T cynbduaa MeTauia. DKBUBATICHTHAs Macca cepbl paBHa 16 r/Moib. HaiiinTe SKBUBAJICHTHYIO
Maccy MeTaia.

Bapuanr 6

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUNX COCTUHEHUI:

Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopeHu B kuciaore 11,9 r meramna Beaenuinocs 2,24 1 BOAOpo1a, U3MEPEHHOTO MU H.y. OnpeenTe SKBUBAJIEHTHYIO
Maccy MeTaia.

Bapuant 7

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:

HNO3, Fe(NO3)3

2. OzHO U TOXEe KOIMYEeCTBO MeTajula pearupyet 6e3 ocratka ¢ 0,4 r kucnopona u 0,8 apyroro snementa. Haiigure s5KBUBaNIEHTHYIO
Maccy 3JI€MEHTa.

Bapuanr 8

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeIUHEHUN:

NH4Cl, MgOHBr

2. Ha ne#itparmzanuro 19,6 T xuciaots! Tpedyercs 16 T ruapokcuaa Hatpust. OnpenennuTe SKBUBAICHTHYIO MacCy KHCIIOTHI.
Bapuanr 9

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLNX COCTUHEHUI:

H2S04, NaHSiO3

2. Ilpu cxxuranuu 1,8 r TpexBaJIEHTHOTO MeTajuIa NoIy4eHo 3,4 I ero okcuaa. Halinure 3KBUBaJIEHTHYIO U aTOMHYIO MacChl
MeTaa.

BapuanTt 10

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:

Zn(OH)2, FeSO4

2. Onpenenure SKBUBAJICHTHYIO Maccy MeTamia, 0,12 T KOTOPOro BBITECHSIIOT U3 KUCIOTHI 112 Ml BOJOpOAa, H3MEPEHHOTO MpPHU H.Y.
Bapmuanr 11

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COETUHEHUI:

Na2Si03, Cr203

2. 4,4 r 1ByXBaJIEeHTHOTO MeTajuia pearupyrot ¢ 0,56 1 kucinopoja, U3MEPEHHOTo NpH H.y. YeMy paBHa aToMHasi Macca MeTasa?
BapuanT 12

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:

CaO, Cr2(S04)3

2. CKoIIbKO JTMTPOB BOJOPO/a, U3MEPEHHOI'O NPH H.Y. BBIIENUTCS MpU pacTBOPEHHH B KUCIIOTE 8 T MeTaslla, SKBUBAJIEHTHAs Macca
koToporo 20 I/MOJIb.

Bapuanr 13

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:

Al, NH4NO3

2. Okcup HeMeTauia coaepkut 27,27 % HemeTaia. BeruuciuTte 5KBUBaIEHTHYIO MacCy HEMETAJIA U €10 OKCUAA.

Bapuanr 14

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOIINX COCUHEHNI:

BaBr2, CH3COONa

2. Ha nefitpanmusanuro 9,8 r kucnots! Tpedyercs 11,2 T ruapoxcuna kamusa. OnpenenuTe 3KBUBATICHTHYIO MacCy KUCIIOTHL.
Bapuanr 15

1. PaccunTath SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHHUM:

MnO2, AIPO4

2.21,3 r marnus u 13,8 T HEU3BECTHOTO METaJlIa pearupyroT 0e3 ocTaTka ¢ OJHUM M TEM XK€ KOJHUECTBOM Kuciopona. Haiinure
SKBHMBAJIEHTHYIO MacCy HEHM3BECTHOIO MeTaJlIa.

Bapuanr 16

1. PaccunTtaTh 3KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeIUHEHU:

AlF3, H3PO4

2. Ilpu cxxuraHuu 6 T IByXBaJIEHTHOTO MeTaiIa ObUIO ImoirydeHo 8,4 T okcuia MeTauia. HaliinTe SKBUBaJICHTHYIO U aTOMHYIO
MacChl 3TOTO MeTaa.

Kpurepuu oneHku:

- OIIEHKA «OTJINYHO» BBICTABIACTCS CTYCHTY, €CJI OH HaOpan 4 06aioB

- OLIEHKA «XOPOIL0» BBICTABIAETCA CTYICHTY, €CIIU OH Habpan 3 Gaimios

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABIISIETCS CTY/ICHTY, €CIIM OH Habpai 2,5 GaimioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTY/ICHTY, €CIIM OH Habpai MeHee 2,5 6aios.

TK 2 «KoHueHTpauu pacTBOPOB»
Bapuanr Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o macce) pactBopa.

2,5
2 Omnpenenuts MaccoByto gomo HNO3 B 10 H. pacTBope, ¢ mioTHOCThIO 1,29 t/mim. 3.5




Bapuant Ne 2

1 B 45 r Bogs! pactBopeHO 6,84 1 caxapo3sl C12H22011. Beuucauth MOJbHBIE JONH caxapa U BOJBL.
2 zBfl‘{l/lCHl/ITb HopManbHOCTb 14,7 %-Horo pactBopa H2SO4, ecnu mnoTHOCTh pacTBopa paBHa 1,1 r/mi. 3,5
Bapuant Ne 3
1 B kakom o6weme 0,05 M pactBopa Ca(OH)2 comepxwurcs 2,8 r BemecTa?
2 zBflqnanTL mossipHocTh 10 %-Horo pactBopa Na2SO3, miotHOoCcTh KoToporo 1,05 r/min. O6bem pacTBopa paBeH 1 I
3,5
Bapuanr Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
2 zBflqncnnTL MossipHOCTE 18 %-Horo pactBopa HCI ¢ minotHOCTHIO 1,09 T/MIIL 3,5
BapuanT Ne 5
1 B xakoit macce Boxsl cinexyeT pacTBoputh 30 T KBr, 4To0sI momy4uTs pacTBop ¢ MaccoBoil noneit KBr, paBnoit 6 %.
2 ZBfIchnMTB HOpMaNbHOCTH 10 %-Horo pactBopa Na2SO3, mrotHocTs KoToporo 1,05 r/mi. O0beMm pacTBopa paBeH |
JL. 3,5
Bapuant Ne 6
1 Kaxkas macca xopuna 6apust cogepxkurcs B 0,1 1 0,1 H. pacTBopa?
2 ZBfmucnt MoisipHOCTh 10 %-HOTO pacTBOpa KapOOHATa HATPHS, IIOTHOCTH KoToporo 1,08 r/mi. O0beM pacTBopa
paBeH 1 . 3,5
Bapuant Ne 7
1 Beruncnuts HOpManbHyHO KoHIEHTpanuio pactBopa K2S5S04, B 0,02 1 xotoporo coxepxutcs 1,74 T pacTBOPEHHOTO
BEILIECTBA.
2,5
2 Kaxoit o6vem 2 H. pactBopa H2SO4 notpebyercs ms npurorosnerns 500 miu 0,5 H. pactBopa? 3,5

BapuanT Ne 8

1 Omnpenenure MaccoByrO 00 (B %) xjopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,

MIOTHOCTB KOoTOporo pasua 1,053 r/mi.

2 %iomocm 10 %-noro (mo macce) pactBopa Na2SO4 pasHa 1,091 r/mi. PaccuutaTs MOISITBHOCTB 3TOTO pacTBOpa.
3,5

Bapuanr Ne 9

1 B kakom o6weme 0,1 H. pacTBOpa comepxkutcs 8 T CuSO4?

2 %:Kof/i oosem 0,1 M pactBopa H3PO4 Moo mpuroroButs u3 75 miu 0,75 H. pactBopa? 3,5

Bapuant Ne 10

1 U3 400 r 20 %-Horo (1m0 Macce) pacTBopa NMpH OXJIaXIe-HUM BbLAEIHIoCh S0 I' pacTBOPEHHOro BellecTBa. YeMy paBHa
MaccoBasi JOJIA 3TOTO BEIIECTBA B OCTAaBIIEMCS pacTBope? 2,5
2 BeranennTs MaccoByIo HOMIO rHApokcuaa HaTpus B 9,28 H. pactBope NaOH, minotHOCTRIO 1,310 I/MIT.

3,5

Bapuant Ne 11

1 Ckonpko moneit KOH Haxomures B 4 11 25 %-Horo (o macce) pactBopa KOH mmotHocTsiO 1,24 1/Mn?
2,5
2 ITnotHOCTE 15 %-HOTO (TI0 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BeraucnnTs MONSIBHOCTB 3TOTO

pacTtBopa. 3,5




BapuanT Ne 12

1 Haiitu MaccoByro 10JIIO INIIOKO3BL B pacTBope, cogepxaiieM 350 T Bogsl 1 70 I MIFOKO3BL.
2,5
2 Kakoii 06vem 6,0 M pactBopa HCl HyxHO B3sTh Uit ipuroToBieHus 25 mi 2,5 M pactBopa? 3,5

Bapuant Ne 13

1 Crompko TpammoB NaCl notpebyetces ans npurotosieHus 450 T 20 %-Horo (1o Macce) pactBopa?

2,5
2 K 500 mn 32 %-noit (mo macce) HNO3, mnotHocThlo 1,20 r/mn, mpubasunu 1 1 Boasl. YeMy paBHa mMaccoBast A0Jist
HNO3 B nosnyuenHom pactBope? 3,5

Bapuant Ne 14

1 BbruucnnTh MOJISUIBHYI0O KOHLIEHTPALUMIO pacTBOpa, IPUIOTOBIEHHOIO pacTBopeHueM 45 T rioko3sl C6H1206 B 400 r
BOJIBL.

2,5
2 Boruncnute HopMansHocTh 0,2 M pactBopa H2S04.

3,5

Bapuant Ne 15

1 BbramcnnTs MONBHBIC 0NN CHEPTa U BOObI B 96 %-HOM (110 Macce) pacTBope dTminoBoro crmpra C2HSOH.
2,5
2 CKOJIBKO MIJUTHIIUTPOB KOHIIGHTPHPOBAHHOW COJISTHOM KHCJIOTHI, INIOTHOCTRIO 1,19 1/Mi1, coneprkaei 38 % (mo macce)

HCI, myx#HO B34Th Ayt mpurotoBieHus 1 i 0,5 H. pacTBopa? 3,5
Bapuant Ne 16

1 Haiitin maccy NaNO3, neobxomumyto mist nmpurotosienus 250 ma 0,2 H. pactBopa. 2,5
2 Kakoii 06vem 0,05 . pactBopa KNO3 moxxno nomayuuts u3 100 mu 1 H. pactBopa? 3.5

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCA CTYJEHTY,ECIIH OH Habpan 6 OannoB

- OLICHKA «XOPOIIO» BBICTABILSIETCS CTYACHTY,ECIIN OH Habpan 4,5 6amios

- OIIEHKA «YJIOBJICTBOPUTENEHOY» BBICTABIACTCA CTYICHTY,eCclIM OH Habpan 3,5 6amioB

- OLICHKA «HEYAOBJIECTBOPUTEILHO) BBICTABISIETCSA CTYACHTY,ECIIU OH Habpas MeHee 3,5 6asoB.

TK 3 «Peaxuuu nonHoro oomMena. ['uaponusy

Bapuant Ne 1

1. Hanmmure ypaBHEHHS peakiid B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hammmwure ypaBHEHUS PeaKIMidi B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hanummre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hammure ypaBHEHUs PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykaxkute cpeny pactBopa u pH:
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuaHT Ne 3

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOi (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —




2. Hanmimure ypaBHEHHS peaKiiii B MOJIECKYISIPHOH U HOHHO-MOJIEKYIISIpHOi hopme
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

. Ykaxure cpeny pacrsopa u pH:

1. Hanmmure ypaBHEHHS peakiuii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

a) CaCl2 + K2CO3 —
6) HBr + Ba(OH)2 —
B) NaF + HCIl —

2. Harmummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOM U HOHHO-MOJIEKYIISIpHOI (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

. Yxaxute cpexy pactsopa u pH:

1. Hanmmure ypaBHEHHS peakiiid B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHO#T (hopme:

a) Na2S04 + BaCl2 —
6) KCN + HCl —
B) (NH4)2S04 + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

. Ykaxure cpeny pactBopa u pH:

1. Hannimre ypaBHEHHS PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) FeCI2 + Na2S —
6) CH3COOK + H2S04 —
B) CaCO3 + HNO3 —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

. Ykaxwure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) NH4CI + AgNO3 —
6) Na2CO3 + H2S04 —
B) H2S + KOH —

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

. Ykaxure cpeny pactBopa u pH:

1. Hanmmwre ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) H2SO4 + BaCl2 —
6) Ba(OH)2 + HNO3 —
B) HI + AgNO3 —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH U HOHHO-MOJICKYJLIpHO#T (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxure cpeny pactBopa u pH:

1. Hanmmwte ypaBHEHHS peaKiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:

a) CuSO4 + NaOH —
6) NaOH + H2S04 —
B) CaCO3 + HBr —

2. Hannmure ypaBHEHHsI peak1ii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2SO4 + HOH —

BapuanT Ne 10

. Ykaxure cpeny pactBopa u pH:

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMme:

a) Na2CO3 + Ca(NO3)2 —
0) (NH4)2SO4 + NaOH —




B) HI + KOH —

2. Hammure ypaBHEHUS PEaKIHid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

Bapuant Ne 11

1. Hanmmure ypaBHEHHMS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) CrCI3 + NaOH —

6) K2CO3 + HCIl —

B) CH3COONa + H2S04 —

2. Hanmmure ypaBHEHHS peakiuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (opMe. YKaxuTe cpey pacTBopa u pH:
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

Bapuant Ne 12

1. Hanummre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:
a) AgNO3 + MgBr2 —

6) CaCO3 + HNO3 —

B) NH4Cl + NaOH —

2. Hammure ypaBHEHUS PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMe. Ykakute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuanr Ne 13

1. Hanmmure ypaBHEHHs peaKiiii B MOJIECKYIIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) ZnClI2 + H2S —

6) CH3COOK + H2S04 —

B) NaCN + HCIl —

2. Hanmmmre ypaBHEHHS peakiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIpHO# (hopMme. YKaxure cpery pactBopa u pH:
a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

1. Hanmmure ypaBHEHHS peaKiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOH (hopme:

a) FeCI2 + KOH —

6) CH3COONH4 + NaOH —

B) K2SiO3 + HCl —

2. Hanmmure ypaBHEHMs PEAKIHid B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaCN + HOH —

6) SnI2 + HOH —

B) K2SO4 + HOH —

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYCHTY, €CIH OH Habpan 9 6annoB

- OLIEHKa «XOPOILO» BBICTABIAETCA CTYJEHTY, €CIIU OH Habpan 7 Gaios

- OLICHKA «YIOBJIETBOPUTEIILHO)» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai 5,5 6amioB

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpas MeHee 5,5 6aios.

TK 4 «OxucnuTeIbHO-BOCCTAHOBUTEIHHBIC peaKkuum»

Bapuanr 1
Ha ocHOBaHNM 3JIEKTPOHHBIX YPABHEHHUH PaccTaBUTh KOI(PQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) NaBr + PbO2 + H2S04 —PbSO4 + Na2SO4 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

Omnpenenute THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapwuanr 2
Ha ocHOBaHNY 3JIEKTPOHHBIX yPABHEHHUH PaccTaBUTh KOI(QQPUIMEHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2SO3 — K2S0O4 + K2S




Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
BapuanT 3
Ha ocHOBaHMM 3IE€KTPOHHBIX yPaBHCHUH PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
0) 12 + KOH — KIO3 + KI + H20

Ormpezenute THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
BapuanT 4
Ha ocHOBaHHM 3JI€KTPOHHBIX YPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20
6) H3PO3 —PH3 + P205 + H20

Ompezesute THIT IPUBEJCHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
BapuanT 5
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEINb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCI + H20

OmpezenuTte THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
BapuanTt 6
Ha ocHOBaHMM 3J€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb M BOCCTAHOBUTEINb

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI1 + H20

Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuant 7
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(OUINCHTEHI, YKa3aB OKUCIUTENb i BOCCTAHOBUTEINb

a) H202 + KMnO4 — MnO2 + KOH + O2 + H20

6) KNO3 — KNO2 + 02

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi

Bapuanr 8

Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3()(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) PbO2 + HC1 — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIN
Bapuant 9
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PAcCTaBUTh KO3()QUITMEHTHI, YKa3aB OKHCIUTEbh U BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI2 + MnCI2 + KCI1 + H20
6) HCIO3 —ClO2 + HClIO4 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapmuant 10
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUIH PACCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTETb U BOCCTAHOBHUTEIb

a) H202 + CrC13 + KOH — K2CrO4 + KCI + H20
6) Cul2 — Cul + 12

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapmuanr 11
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTETbh U BOCCTAHOBHUTEIb

a) Cu + H2SO4 — CuS04 + SO2 + H20
6) S + KOH — K2S03 + K28 + H20

Omnpeznenurte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIN
BapuanT 12

Ha ocHoBanmnu SJICKTPOHHBIX ypaBHeHI/II‘/‘I pacCTaBUTh KO3(1)(1)I/ILII/ICHTBI, YKa3aB OKHUCJIMTCIIb 1 BOCCTAHOBUTCIIb

a) I2 + C12 + H20 — HIO3 + HCI




0) KCIO3 — KCI1 + 02

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUI
Bapuanr 13
Ha ocHOBaHMM 7€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) FeCl3 + SnCI2 — FeCl2 + SnCl4
6) H2S + 02 — SO2 + H20

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUI
Bapuant 14
Ha ocHOBaHMM 37€KTPOHHBIX YpaBHEHUH paccTaBUTh KO3((DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) KMnO4 + KI + H2SO4 — K2504 + MnSO4 + 12 + H20
6) KC103 — KCIO4 + KC1

Onpeznenure THUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUI
Bapuanr 15
Ha ocHOBaHMM 27€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3((DUINEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) KCIO3 + FeSO4 + H2S04 — KCl + Fe2(S04)3 + H20
6) H202 — H20 + 02

Onpeznenure TUII IPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLU
Bapuanr 16
Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3()(DUIUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H2S + C12 + H20 — HCI + H2804
6) NH4NO2 — N2 + H20
OnpezlenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY,ECJIM OH Habpan 6 6asoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTYAEHTY,ECIIN OH Habpan 4,5 Gaymuios

- OLICHKA «YIOBJICTBOPUTEIIBHOY» BBICTABIACTCS CTYACHTY,ECIIH OH Habpan 3,5 6ayios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY,ECIIH OH HaOpais MeHee 3,5 OaioB.

TK 6 PI'P Ha TeMy «XuMHUYECKHE pacUEThI»

Crpykrypa pacueTHO-rpaduuecKoil paboThl U ee OPUEHTUPOBOYHBIH 00BEM
3amanue (1 c.)

1. luciepcHbIe CUCTEMBI.

2. KoMmmiekcHbIe COeINHEHHS.

3. OcHOBBI HJICHTH()HUKALUE HEOPTaHMICSCKUX COCTHHEHHH.

4. I'appBanndeckue dneMeHTsl. DJ]C raJbBaHHISCKUX 2JIEMEHTOB.

5. DneKTpoau3 paciiaaBoB U pacTBOpPoB. 3akoH Dapazest

Kpurepuu oneHku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYICHTY ,eClIi OH Habpan 15 6amroB

- OLIEHKA «XOPOIIO0Y» BBICTABIAETCA CTYICHTY, €CIIM OH Habpan 12 6annos

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 9 Oayuios

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY ,€CII OH HabOpain MeHee 9 Gaios.

HaumenoBanue n1abopaTopHBIX paboT

OrmpenenieHne 3KBUBAJICHTHON Macchl MeTalla 0 00beMy BBIACIUBIIEIOCS BOAOPOAA.
OmnpeneneHne YHTATBINN PEAKIMN HEHTpaTn3aIin

CKOPOCTh XUMHUECKHIX PEAKIUH U XUMHIECKOE PABHOBECHE

ITpurorosneHue pacTBopa 3a1aHHON KOHLIEHTPALUH

Peaxiin B pacTBOpax 3JIEKTPOIIUTOB

Konnonanslie pactBopst

Peaxiiu okucieHHA-BOCCTaHOBICHUS

IIK 1 na Temy «OcHOBHBIE 3aKOHBI U onpeaeneHus xuMun. Ctpoerue atoma. Ilepuoamueckas cucrema JI.I1. Menneneesa.
Xumudeckasi CBA3b U CTPOSHHE MOJIEKyJI. DHEpPreTuKa XMMUUECKUX MTPOLECCOB. XUMHUUECKast KHHETHKa

Bapuant Ne 1
I. CocTaBbTe MOJHYIO ANEKTPOHHYIO (popMyny anementa Ne 85. HazoBuTe 3TOT 3/IeMEHT M yKa)XHMTE, B KAKOM MEPHOAE,




IpyIIe U NOATPYIIE OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS U Ha KAKUX SHEPIreTUUECKUX YPOBHSAX U NONYPOBHAX
HaXOZATCS €r0 BAJICHTHBIE 3JICKTPOHBIL.

2. Uro Takoe o- U ©- cBsA3u? M300pa3uTh reoMeTpudeckyro cxemy odpasoaHus monekyd H2 u N2. Ckonbko G- U 7- cBszei
B 3THX MOJIEKyJax?

3. TemnoBoit apdexr peaxiuu C(x) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/Ix. BoluncnuTh cTaHIapTHYIO
sHTaNIbIHI0 00pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kJI»/MOJb.

4. Kaxk cnenyer M3MeHHTH JTaBlIeHHE Ta30BOM CMECH IS TOTO, YTOOBI YBEIWIUTH CKOPOCTh PEAKIIHH 2802 (1) + 02 (1)
— 2S03 () B 27 pa3?

5. Beruncnuth TeMneparypHbiid K03()(GHUIUEHT CKOPOCTH PEaKIWH, €CIIU MPU MOBBIIICHUH TeMueparypsl Ha 40 °C peakuus
yckopsercs B 16 pas.

6. Kak cMecTuTh BI€BO PaBHOBECUE PEAKIUH

N204 ()] 2NO2 (1) — 184,6 x/Ix?
Bapuanr Ne 2
L. CocTaBbTe MOJHYIO AIEKTPOHHYIO (opMyiy Hoaa M rpadMUEcKyro CXeMy PACIPEACNICHUS €ro JICKTPOHOB 110

BHCPFCTI/I‘-IGCKI/IM quﬁKaM B HOpMaJ'IBHOM nu B036y)KZ[eHHOM COCTOSAHUAX. KaK BJIIUSICT CTCIICHB B036y)KZ[€HI/I$I SHGKTPOHOB I\/‘IOZ[a Ha
€ro BaJICHTHOE COCTOSTHUE?

2. Kakue Tumel xumuyeckoil cBsi3u UMEIOT MecTo B Moiiekyinax CO2, C12? M300pa3uTh reOMETPHUYECKOE CTPOEHHE MOJIEKYIT
Y CXEMBI NIEPEKPBIBAHUSI HIICKTPOHHBIX 00JIAKOB.
3. PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, nucxons n3 TepMOXUMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(7),
eciu AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib
4. Kak uzmenwurcst ckopocts obparHoii peaknmu N2 (1) + O2 (r)(] 2NO (T), ecnu yBeIHYUTh JaBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUThb IOCTOSIHHONU?
5. Kak m3MeHHTCSl CKOPOCTh peakimu mpu noHmwkeHuu temmneparypsl ¢ 80 °C no 50 °C, ecnu TemneparypHbIi
KO3 (PHUIIEHT CKOPOCTH PEaKyy paBeH 27
6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU
2CO (r) + 02 (r)[12CO2 (1) — 566 xIx
a) IPU NOHW)KEHUH TEMIIEPATYPhI;
0) Ipy MOHVKEHWUH JTaBJICHUS?
HammmmTe BIpakeHHE KOHCTAHTHI PABHOBECHS 3TOH PEaKIIHH.

BapuanT Ne 3

1. Kak u3MeHsIoTCsA CBOMCTBA P- 3JEMEHTOB C YBEIUYEHUEM 3apsiOB sIEpP UX aTOMOB:

a) B IpeJieliax JaHHOTO Ieprosa; 0) B mpeaenax AaHHOU rpyniisl. OTBET NPOMILTIOCTPUPOBATH IIPUMEPAMH.

2. Kaxk o6pasyercst nonHas cBs3p? Kakie ameMeHTHI clocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMepsI.

3. CKOJIIBKO TEIUIOTHI BBIACIUTCS NpHU OKucieHun 103 1 aMMHuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMH:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH° =-904,8 kJl:x

4. Kax u3menurcst ckopocts npsimoit peakiuu 2CO (1) + 02 (1)[] 2CO2 (1), ecnu IaBjeHUe B CUCTEME yBEJIUYUTh B 4 paza?

5. BeramennTs TeMneparypHbIi K03 (GUINEHT CKOPOCTH PEaKIMH, €CJIU IIPU MOBBIMEeHHH TeMnepartypsl ¢ 10 °C mo 70 °C

CKOpPOCTh peakuuu Bo3pocna B 729 pas.

6. KakumMu M3MeHEHUsIMU TeMIepaTypsbl, JaBICHUS U KOHILEHTPAIUU MPOAYKTOB PEAKIMU MOXKHO CMECTUTh PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + 02 (1)) 2H20 (1) + 483,6 klx

Bapuant Ne 4
1. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOON caMblif aKTUBHBIM METAJI U CaMblii aKTUBHBIN
HemeTta/u1? JlaTb OOBSICHEHHS M COCTABUTH IOJIHBIC JIEKTPOHHBIE (POPMYJIBI 3THX SJIEMEHTOB.
2. W306pa3uts crpykrypHble dopmyis! coeauHernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTEIIEHH OKHUCICHHOCTH
3JIEMEHTOB B 3THX coeIUHEHUAX? Kakue TUIbl XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?
3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCSA NpU oOxkure 1 kr cyinbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 xJ/]x
4. Bo ckombko pa3 3amemmures npsamast peakuus  3H2 (t) + N2 (1)) 2NH3 (1) €CIIU JIaBJICHUE B CUCTEME yNajeT B 2
paza?
5. Ha ckonpko rpagycoB Hago yBEITHUYHTh TEMIIEPATypy, UTOObI CKOPOCTb PEAKIMU BO3pocia B 27 pa3s, eclu
TEeMITepaTypHBII KO QUIIEHT CKOPOCTH PEaKiy paBeH 37
6. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEAKLUU

2CO (r)0 CO2 (r) + C (1) — 172,5 xlIx
a) TIPY TIOBBILICHUY 1aBJICHUS;

0) Py NOHIKCHUH TEMIIEPaTyPHI;

B) MpH MOBBIIEHNH KoHIIeHTpauuu CO27?

Bapuant Ne 5

I. N306pa3uth pacnpepencHue dJIEKTPOHOB MO KBAHTOBBIM SUYeiKaM B aTOMax aproHa, Kaiublmsi, ¢ocdopa.




2. IMpuBectn mpuMep MONEKYJBI ¢ Sp2- THOpUIU3anUeH EKTPOHHBIX 00nakoB. Kakoit yrom mMexay cBA3sSMH B 3TOH
Monekyne? M300pa3uts ee NpOCTPAHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO oOpa3zoBanus CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+2S02 + 1100 x/Ix,

eciiu AH CO2 (1) = - 393 xJI»x/ monb, AH SO2 (1) = - 297 xJIx/ Mmonb

4. Kak u3MeHHUTCsI CKOpOCTh peaKiuu 2NO (r) + CI2 (r)[] 2NOCI (1) IIpH yBelrueHUH KoHIeHTpanuun NO B 2 paza?
5. Kak m3Menurcs ckopocTs peakiuu npu nosblmeHun teMunepaTtypsl ¢ 0 °C go 50 °C, eciu TemneparypHbIi

KO3 PUITHEHT CKOPOCTH peaKiuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (r)[1 2NO (1), AH° >0
a) MU NOBBIIIEHUU TEMIIEPATYPHI;
0) mpu MOHKEHUU AaBICHHUs?
Hanumute BeIpayKeHHE KOHCTAHTHI PAaBHOBECHS 3TON PEaKIUH.

Bapuant Ne 6
1. BaneHTHBIC 3JIEKTPOHEI ATOMOB 3JEMEHTOB ONHCHIBAIOTCS (hopMynamMu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHBIE AJICKTPOHHBIE ()OPMYJIIBI HX aTOMOB.
2. [IpuBecT mpUMeEpbI MOJIEKYJI BELIECTB, B KOTOPBIX aTOMBI COSTUHSITUCH OBl KOBaJCHTHOW TMOJIIPHOM W HEMOJSPHON
CBs13b10. M300pa3uTh CXEMBI CTPOCHHUS STUX MOJICKYJL.
3. Beranennts sHTanBINI0 00pazoBanus mpornana C3H8 ucxons n3 ypaBHEHHS €ro CropaHUs

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 x/Ix,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[»/Mo0Jb:
4. PaccunTaiite ckopocts xuMmmueckoit peakuuu  2NO (1) + O2 (r) — 2NO2 (1), ecay KOHIEHTPAIHH BEIIECTB
cocrapistot: [NO] = 0,02 mons/it; [O2] = 0,03 Mob/I1;
[NO2]=0,01 monb/n

5. Beraucnuth TemnepatypHblii KO3 GUIIMEHT CKOPOCTH PEaKLMH, €CIIH IPH MOBBIICHNH Temreparypsl Ha 30 °C
CKOPOCTb PEaKIMK Bo3pocia B 64 pasa.
6. KaxuMu u3MeHEHUsIMU TeMIIepaTypsl, JaBICHUS U KOHIeHTpanuu [O2] MOXKHO CMECTHTH BIIPABO PaBHOBECHE PEAKIIUH

2802 (r) + 02 (r)[1 2803 (1) + Q ?

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY,EC)IN OH Habpan 15 Gamnos

- OIIEHKA «XOPOIIO» BEICTABIAETCS CTYICHTY,CCIIH OH Habpai He MeHee 12 6amioB

- OLEHKAa «yHOBJIETBOPUTEIILHO» BBICTABIACTCA CTYICHTY,ECJIN OH Ha6pan He MeHee 9 6aIoB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 9 Gauios.

[1K 2 Boga. O6m1as xapakTepHCTHKa PaCTBOPOB. PacTBOPHI 37I€KTPOINTOB.

BapuanTt Ne 1

1. Jaiite onpenenenue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTBa. OnpeaenuTe pacTBOPUTENb U PACTBOPEHHOE
BEIIIECTBO B PAaCTBOpE, MOJydeHHOM mpu cMemuBanuu: a) 100 r Boasr u 200 r caxapa; 6) 200 r Boas! u 100 r areToHa.

2. Kak obecrieunth ycioBus, 3aMmemstomue ruaposn3? Kak yckoputs ruapoin3?

3. Omnpenenuts pH 1 pOH pactBopa, comepxamero 6,75¢10-10 moms/m OH™.

4. PactBop, B 200 M3 KOTOpOro HaxomuTcs 3 T HednekTpoauta, obnagaeT npu 20 0C ocmotuueckum naieHuem 500 xlla.
Onpeznenure MOJIEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D6ynnmnockonuueckas koHcTanta Boasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammuzyercs npu temneparype -0,13 °C. Beiuncnurb

Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas koncranTa BoJisl K = 1,86 °C.

Bapuant Ne 2

1. Kak u3Mensiercss pacTBOPUMOCTb Ia30B B JKUIKOCTAX C MOBBIIEHHEM TeMIepaTypbl? C MOBBIIEHUEM JaBICHUA?

2. Uro Takoe 3IEKTPOIUTHUYECKas AUCCOIMAIMSA M KaK 3aBUCHUT ITOT IpoIecC OT HOHU3UPYIOIEH CHUIBI PaCTBOPUTEINS H
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJI€ JJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. Bbruucinuth 0CMOTHYECKOE ABIEHUE pacTBOpa, cogepxauiero B 1,4 i1 63 r rmroko3sl C6H1206 mpu 0 °C.

5. BoruuciuTh Temneparypy KpUCTaJUIM3allid pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckas koncranta Boasl K = 1,86 °C.

6. PactBop, conepxammii 2,5 r NaOH B 200 r Boxb! kunut nipu temneparype 100,31 0C. Haiigure nyist sToro pactsopa

u3oToHnueckui ko3dpunuent. EH20= 0,52.
Bapuant Ne 3

1. Kax npuposa pacTBOpUTEINst U pacTBOPEHHOTO BEILECTBA BIMSAIOT HA PaCTBOPUMOCTH? B KakoMm pacTBopuTelie — BOJE WIIH




6eH301€e — OyIyT JydIlle pacTBOPATHCS aMMHaK u cepoyriepoy CS2?

2. [aiite onpeneneHys cleayOMUM TEPMUHAM: IEKTPOIUTHYECKasT TUCCOLMALMS, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
KaTHOHBI, aHWOHEL. [IpuBeanTe IpIMEPhI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts koHIEeHTpanuio nonos OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
4. Haiitu ocmoTuueckoe maBieHue pactBopa, coxepkamero B 2 1 18,4 r munepuna C3H803, npu 27 °C.

5. Brruncniute temmeparypy 3amep3anusi pactBopa, coaepkaiiero 20 r caxapa C12H22011 B 400 r Boxsl. KH20=1,86

6. BeramennTs kaxyImryrocs cTeneHs auccormanm ximopuaa kanus KCl B pactBope, comepxamniem 4,47 r KCI B 100 T Boxsl,

€CITH 3TOT pacTBOp kpuctamausyercs npu -2 °C. Kpuockonndeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

I. Uro Takoe AuarpamMMa cocTOsHUsI Bojbl? KakoBo arperaTHOe COCTOsSIHHE BOJBI IIpU cleayromux yciaoBusax: a) T = 293 K,
P =100 kI1a; 6) t = 50 °C, P =200 ITa?

2. UYro Takoe KOHCTaHTa aucconuanuu’? Kax cBs3aHa KOHCTAaHTa AWCCOIMAIIMN CIIA0BIX SJIEKTPOIUTOB CO CTEICHBIO MX
JMCCOIMaIu?

3. Haiiti cTenens quccouyanuy cepoBOAOPOJHOM KUCIOTHI 1Mo mepBoil crynenu B 0,1 M pacTBope, eciiu KOHCTaHTa
JIMCCOLIMAIINY JJIsl 3TOM cTyneHu paBHa 1,1¢10-7.

4. ITpu 0 °C ocmotuueckoe ngasineHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Cxonbko rpaMMOB caxapa
conepxurcs B 1 11 pactBopa?

5. Ipu kakoit mpubmM3uTeNsHO Temmepatype Oyner kuners 40 %-HbIil pacTBop 3THIOBOrO criupta C2H50H B BOsE?
D0ymnockonuaeckas KOHCTanTa Bojbl E = 0,52.

6. PactBop, comepxamuit 4 r K2CO3 B 250 r Bogsl, 3amep3aet mpu -0,520C. HaliauTte At 3TOro pacTBopa M30TOHHUYECKHH

ko3¢ ¢urment. KH20=1,86

Bapuanr Ne 5

1. IIpu oMMHAKOBBIX JIM TEMIeEpaTypax KUIAT M KPHCTAJUIM3YIOTCS pacTBOpUTENh U pacTBop? Chopmynupyiite
COOTBETCTBYIOIIHE 3aKOHEI.

2. UYro Takoe M30TOHMYECKHH KO3((UIMEHT U KaK OH CBA3aH CO CTENEHBIO AUCCOIMAIMU SJIEKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE pacragaeTcsi B BOAHOM PacTBOpE €ro MoJieKyia?

3. KoncranTa maucconnannu oprodocdopHoii kiuciaorst H3PO4 no mepsoit crynenn pasrHa 7,11¢10-3. IIpeneOperas
Juccolyanuei o ApyruM CTyIEeHsM, BBIYACINUTh KOHLEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHIL.

4. [Tpu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, coiepikamiero 18,6 r anmimaa COHSNH2 B 3 1 pactBopa,
nocturuer 2,84+105 I1a?

5. KaxoBa temmeparypa KUMeHHsI pacTBOpa HEAJIEKTPOJIUTa, conepsxamiero 3,01+1023 monexyn B TuTpe BOABI?
D0ymnmnockonuueckas KoHcTanta Bogsl E = 0,52 °C.

6. Ipu kakoit Temneparype Oyner kunets 1| m pactBop NaCl, eciu crenenp auccounanuu NaCl paBHa 84%?. EH20=0,52
Bapuanr Ne 6

1. [Nepeuncnure ¢usmyeckie cBONCTBA BoABL Kakie M3 3THX CBOWCTB aHOMaNbHBI? B WeM nmpHYMHA MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJBI B IpUpoae?

2. Uro Takoe CTENeHb JUCCOIMAINY U KaK OHA 3aBHCHT OT KOHIIEHTpaLUH pacTBopa?

3. Bo ckonbko pa3 xoHuentpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiue, yem B 1 H. pactBope H2S04 (o =
51 %)?

4. Paccunrars MONEKYISPHYIO MAacCy HEIIEKTPOJIUTA, €CIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 I' HEDIEKTPOJIUTA,
ocMoTHYecKoe AaBieHue 3Toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.

5. Ha ckosibpko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmnockonuaeckas kKoHcTanTta Boasl E = 0,52 °C.

6. PactBop, comepxamuit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, kpuctamausyercs: npu Temneparype -0,230C.

Onpepenure KaKyyocs crenenb aucconuarnuu ZnCl2 B atom pactsope. KH20=1,86

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY,eClIi OH Habpan 15 GamioB

- OLICHKA «XOPOIIO» BBICTABILSIETCS CTYACHTY,ECIIN OH HabpaJ He MeHee 12 OayuioB

- OLICHKA «YIOBJIETBOPUTEIILHO)» BBICTABILSIETCS CTYACHTY,ECIIN OH HaOpall He MeHee 9 6aiioB
- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIM OH Habpax MeHee 9 6aioB.

Bomnpocs! 1 mpoBeieHns IPOMEXKYTOUHOI aTTecTaly B opme sx3amena (1 cemectp):

I. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHs MAacChl U DHEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTaJpO M €T0 CIEICTBHUSL. METOIBI ONpereIeHHs
MOJIEKYJIIPHBIX Macc ra3os.

3. [lepuoanueckuii 3akoH u nepuoanueckas cucrema Jl. 1. Menneneesa. [lepuonpl, rpynisl U MOATPYIIIEI EPHUOIUYECKOI
cucteMbl. CBs3b CTPOEHUS aTOMA C IIOJIOXKEHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenue aroma. Iloctynarsl bopa.

5. KBanToBbIe uncia, UX QU3MYECKUI CMBICI.




6. OnekTpoHHas OpOUTaNb U «KBaHTOBas stuekika». [Ipunrun Ilaymum. ITpasuno XyHnga.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKOH CHCTEME JIEMEHTOB. DJIEKTPOHHbIE (hPOPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 000J0YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBS3H, HX OCOOCHHOCTH.

10. XuMudeckasi CBsI3b U €€ OCHOBHBIE XapaKTE€PUCTUKH.

11. KoBanenTHas xuMudeckas: CBsA3b, €€ Pa3HOBUIHOCTH. MeTos BalCHTHBIX CBA3EH.

12. Crioco65! 00pa30BaHusI KOBAJICHTHON XMMHUECKON CBSA3H.

13. I'uGpuuzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel u e€ BUBI.

14. IonsipHOCTH XUMUYECKON CBSI3HM. DNEKTPUYECKUH MOMEHT AMIIONSA MOJIEKYJIbI.

15. WNonnast cBs3b, €€ 0co0eHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cCOOEHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHbIE OIpeeneHus. 3akoH ['ecca u ero ciencTue.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKUX ITPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHME BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIIHUS.

20. HamnpaBneHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHHUST XMMHUYECKUX peakuui. DHeprus ['ndoca.

21. Xumuyeckas KMHEeTHKa. CKOPOCTh XUMUYECKHX PEaKIHii B TOMOT€HHOH M reTepOreHHON CHCTEME.

22. BnusHue npuposl pearupyroliuX BEIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BiusiHue xaranuzaTopa Ha CKOPOCTh XMUMHYECKOH peakuuu. MexaHu3M JeHCTBUS KaTaau3aTopa.

24. OO6parumble 1 HEOOpAaTUMbIE XUMUYECKHE PEaKu. XUMHUECKOE PABHOBECHE.

25. Cwmemenue xumudeckoro pasHoBecusi. [Ipunnun Jle larense.

26. Bopna, e€¢ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

217. AHOManbHbIe CBOMCTBA BOJbI, UX NMPUYKMHA U POJIb B IPUPOJE.

28. Pacropsl. 'mapatraas teopus [[.J1. Menneneea. TemmoBeie 3¢h(eKTs pacTBOpeHUS.

29. PacTBOpuMOCTh TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBopuMOCTb Ta30B B KHIKOCTSIX.

31. KoHuenTpanust pactBopoB, €€ BHUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBIIeHHE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIUTOB U JICKTPOIUTOB.
33. INoHmkeHne QaBlIeHHUs HACBIIEHHOTO Iapa pacTBOPHUTENS HAJ pacTBOPOM. 3akoH Paymst 1 pacTBOPOB HEINEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TEMIEpaTyphl KUIIEHUsI pacTBOPOB. 3aKOoH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U AJIEKTPOIUTOB.
35. IloHnxeHue Temneparypbl KpUCTAUIM3aUM pacTBOpa. 3aKoH Payiis A1 pacTBOPOB HEANIEKTPOIUTOB U AIIEKTPOIHUTOB.
36. Teopust 2NEKTPONUTHUECKON TUCCOIMALIUH.

37. IIpumenumocTtsb 3akoHOB Bant — 'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

38. Crna0ble 3NEKTPONIUTHI, UX AUCCOUMANMA. 3aKkoH pazOaBieHuss OCTBalbaA.

39. CuJIbHBIE DJIEKTPOJIMTHI, UX AUCCOUUAINS. AKTUBHOCTh HOHOB.

40. Peakuyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIOBUS HEOOPATHMOCTH PEaKIHA.

41. DeKTpoIuTHUYECKas: AUccouuanus Boasl. HeldTpaibHble, KUCIBIE U ILEJI0YHBIE PACTBOPHI.

42. Bopoponnsiii nokaszarens. Illkana pH, meroast onpenenenus pH.

43. I'unponus, ero KONUYECTBEHHbIE XapaKTePUCTUKU. 3aBHCUMOCTh TMIPOIM3a OT KOHIIEHTpPAlUU M TeMIepaTyphsl pacTBopa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHbIe CHCTEMBI, UX KIacCH(UKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCU(HUKAIUA 10 CTeNeHH AucnepcHOCTH. CBOOOAHO- U CBA3HOJHCIEPCHBIE CUCTEMBI.
47. VYcToHunBOCTh AUCHEPCHBIX cUCTEM. DaKTOpPhl CTAOMIM3ALUH AUCTIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Konnounnele pactBopsl. CTpoeHHE KONIOUAHON MULENIIBL.

50. Koarymnsiuys KoJIOMJHBIX pacTBOPOB U (akTOphl, €€ BHI3BIBAIOIINE.

51. Turbl OKMCINTETBHO-BOCCTAHOBUTENIBHBIX PEAKLUI.

52. Peaxuun oxucnenus. Bakueilie BOcCTaHOBUTEIH.

53. Peakniuu BoccranoBieHus. BaxkHeHIIINEe OKMCINUTEIH.

54. OKHCITUTENBHO-BOCCTAHOBUTENbHASL IBOIICTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUABI U PSIl HANPSDKEHUH METaIoB.

56. INonsaTne xumudeckoil uneHTudukanuy. KadecTBeHHbIE pPeaKii Ha MOHHI.

57. Kommnexcuble coenunenus. Teopust crpoenus Beprepa. Homenknarypa. [lepBuuHas U BTOpUUYHas AMCCOLUAIIMS.
2 cemecTp

TK 7 Kopposus meTaiioB

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYICHTY, eciii oH Habpan 11 6amroB

- OLICHKA «XOPOLIOY» BHICTaBJISIETCS CTYICHTY, €CIIM OH Habpals He MeHee 7,5 6ayioB

- OIICHKA «YJIOBIICTBOPUTEIBEHO» BBICTABISACTCS CTYICHTY, €CIIM OH Habpai He MeHee 6 0aiioB
- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABIIACTCS CTY/ACHTY, €CIH OH HaOpax MeHee 6 OasioB.

TK 8 AnkeHbl. AJKUHBI. ApeHBI

Kpurepuu onenku:




- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYICHTY, €ClI OH HabOpan 12 6amnoB

- OLICHKA «XOPOILIO» BBICTABIISIETCS CTYAEHTY, €CII OH Habpai He MeHee 9,5 6aios

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan He MeHee 7 Oanos
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BEICTABISICTCS CTYACHTY, €CIH OH Habpax MeHee 7 6aioB.

TK 9 CriupThl, alibAeruabl ¥ KETOHBL, KAPOOHOBBIC KHUCIOTHI

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 OaymuioB

- OLICHKA «XOPOIIO» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpan He MeHee 9,5 6amios

- OIIEHKA «YJOBJIICTBOPUTEIEHOY BEICTABIACTCA CTYJICHTY, €CII OH HaOpas He MeHee 7 6anioB
- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €CIM OH HaOpasa MeHee 7 6asoB.

TK 10 Cnoxusle 3¢pupsl, JKUPBI

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYICHTY, eClii oH Habpan 11 6amroB

- OLIEHKa «XOPOILO» BBICTABIAETCA CTYJICHTY, €CIIU OH HabOpal He MeHee 7,5 6aninoB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai He MeHee 6 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH HaOpai MeHee 6 6asos.

TK 2 AnkeHbl. AJTKUHBI. ApeHBI

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 6aymuioB

- OLICHKA «XOPOIIO» BBICTABISIETCA CTYACHTY, €CIIH OH HaOpan He MeHee 9,5 6amios

- OLIEHKA «YyJIOBJIETBOPUTENBHOY» BBICTABIACTCA CTYICHTY, €CIIM OH HaOpas He MeHee 7 O6anioB
- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpai MeHee 7 GaluioB.

Terpanp 1abopaTopHBIX paboT
HaumenoBanue 1abopaTopHBIX paboT

Peakuuu okucIeHNUA-BOCCTAHOBIICHUS

Koppo3us MeTamios u 3a1iuTa 0T KOppO3UH

HM3y4enue cBOICTB NpeenabHBIX YIIEBOJOPOIOB
N3yueHne CBOWCTB HENPEAEIbHbBIX YIIIEBOLOPOIOB
W3yueHne cBOHCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
M3yuenune cBONCTB )KUPOB

H3y4yeHue cBOICTB yIieBoJOB

PacrniozHaBaHMe mI1aCTMAcC U BOJIOKOH

Kpurepuu onenku:

- OIIEHKA «OTJINYHO» BBICTABIIACTCS CTYCHTY, €CJIM OH HaOpan 5 6amioB

- OLICHKA «XOPOLIOY» BBICTaBJISIETCS CTYJCHTY, €CIIM OH Habpals He MeHee 3,5 6ayuioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 2,5 0ayuioB
- OLICHKA «HEYOBIECTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIH OH Habpaia MeHee 2,5 6aos.

[IK 3 «Ankanbl, AnkeHbl. AJIKHHBI. APEHBD)

1. Anxanpl. Obmas ¢gopmyna. JlaiiTe Ha3BaHMS IEPBBIM JIECATH MPEACTABUTETIM aJIKAHOB.

2. INepeuncaure OCHOBHBIE METO/BI NMOMY4YEHHs alKaHOB. IIpHBeaNTEe COOTBETCTBYIONIHE PEAKIHH.

3. VKa)XuTe OCHOBHOE OTIMYHE XMMHUUYECKUX CBOWCTB AJIKAHOB OT APYTHX OpraHMYecKHX coeauHeHHH. IIpu momomu
YPaBHEHUN XUMHUYECKUX PEAKUNH TTOKAXKHUTE, KaK B3aMMOECHCTBYIOT aJIKAHBI C TaJIOT€HAMHU.

4. Kakue peakuun xapakTepHB! Ui ankaHOB. Kax ankaHbel B3auMOAEHCTBYIOT ¢ kucimotamu? IIpuBennte ypaBHEHUS
peakuuii HUTpoBaHus 1o Konosanony.

5. Kak mpoTexaloT peakuuu OKUCIEHUs Yy alkaHoB? Hamuimre ypaBHEHHS COOTBETCTBYIOIIMX PEAKLUI.

6. Anxensl. Obmas popmyna. JlaiiTe Ha3BaHHS IEPBBIM YETHIPEM IIPEICTABBINTEIIIMAIKEHOB.

7. [lepeuncnure OCHOBHBIE METO/IbI MTOJIyUYEHHUs AIKEHOB. lIprBeuTe COOTBETCTBYIOIINE YPABHEHUS pEaKuil.

8. B uem 3akmrouaercss 0COOCHHOCTh PEAKIIMOHHOM CIIOCOOHOCTH ankeHOB. CpaBHHUTE TX PEaKIHI0 CIIOCOOHOCTH €
aJIKaHAMU.

9. Kaxue peakuun Hamboiee XapaKTepHBI Ul alkeHOB. Hammmmrte peakuuu ruapHpoBaHUS U OPOMHPOBAHHS.

10. ITpaBuno MapkoBHuKoBa. HanumuTe peaxiuio B3auMoAeiCTBHs MporieHa ¢ OpOMOBOIOPOIOM U PEAKIMIO I'MApATAlHIO,
11. Kak ankeHbl B3aUMOJIEHCTBYIOT C OKUCIUTEISAIMU?

12. Anxunsl. Obmas ¢opmyna. JlaliTe Ha3BaHUS IEPBEIM YETHIPEM IIPEICTABUTEISAM AIKHHOB.

13. [lepeuncnure OCHOBHBIE CUHTETHUYECKHE METObI IOJYUYEHHs aleTuieHoBbIX YB. IlpuBeaure cooTBeTCTBYOMNE




YPaBHEHHUS PEAKLIM.

14. Kaxue peakuun XapakrepHbl Ul alKHHOB. UTO SBISETCS OTIMYMTENBHONH OCOOEHHOCTBIO AIKHMHOB OT AJIKCHOB?
15. Hamummure peaxuuu npucoeaunenus k ankuHam H2, Br2,HBr, H20.

16. Hammmute peaxiuio TpUMEpH3aIliK alleTUIeHa, IPH KaKUX yCIOBHAX OHA MPOTEKaeT?

17. Apenbl. Obuias ¢popmyna. YkaxuTe Ha 0COOEHHOCTH CTPOEHUs apeHOB. [IpuBeanTe COOTBETCTBYIONINE ypaBHEHUS
peaKuui.

18. INepeuncaure ciocoOBI MOTydeHUS apeHoB. [IpiBeaUTe COOTBETCTBYIOIINE YPABHEHNS PEAKIIHIA.

19. OOBsicHUTE crennu(HIIHOCT CBOUCTB apOMaTHYECKUX YB ¢ yd4eToM uX CTpOEHHUS.

20. Kakue peakuun xXapakrepHs! Ui apeHoB. Kak AeHCTBYIOT OKUCITUTENN HA apeHBL.

21. Hanmmmure peaknuio mpucoenuaenuss H2 k 6eHzouy.

22. Kaxk npotekaror peakuun B3aumozeiictsus 6enzona ¢ C12, H2SO4, HNO3.

23. ITo xakoMy NPUHIMITY IPOXOIUT 3aMelleHHe B OEH30IBHOM SJIPE, €CIIH B HEM YK€ €CTh 3aMECTUTEb.

24. [IpuBenuTe MpUMEp peakUyy B3aMMOACHCTBUS METHIOCH30J1a ¢ a30THOH KUCIOTOM.

25. ITpuBemure mpuMep peaknuy B3aMMOJCHCTBHS HUTPOOEH30JIa C A30THOM KHCIOTOM.

26. Kak neifcTBYIOT OKHUCIHTENN HAa TOMOJOTH O€H30I51a, KaKie MPOMYKThI IIPU 3TOM 00pa3yrOTCs.

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYICHTY, €CJI OH Habpan 15 6amios

- OLICHKA «XOPOLIOY» BHICTaBJISIETCS CTYICHTY, €CIIM OH Habpaln He MeHee 12 GayioB

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai He MeHee 9 Oaios
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH HaOpan MeHee 9 6aros.

IIK 4 «Kucnopoaconepskaiiye yriaeBo10poabh»

1. Kakne coenmHEHHs OTHOCSAT K KHCIOPOJACOACPKAIINM OPTraHMYeCKIM coequHeHHAM. IIpuBenurte ux obmme (GopMyIbL.
ITo xakoMy IpHU3HAKY OHH OTJIMYAIOTCA?

2. Crouptsl. Oxapakrepu3yiTe 3TOT KIacc OpraHM4ecKux coequHeHuid. [IpuBenure nx wiaccudukarmio.

3. Ilepeuncnaure MEeTOB! MONYYEHHs] CIUPTOB, YKa3blBasi IIPU 3TOM COOTBETCTBYIOLIME YPABHEHUS PEAKLUI.

4. Kak pearupyroT cnupThl ¢ METAITIMYECKUM HATPUEM M YKCYCHOM kucioroil. Hanumure ypaBHeHus peakuuil. Kaxue
HPOAYKTHI IPH 3TOM 00pa3yroTcsl.

5. Hammmmute peaknuro aeruaparanuy 3raHona. Uto oOpa3yeTcst ecinm peakiio IPOBOAUTE B M30BITKE crmpra?

6. HasoBute m30Mephl BaJIepHaHOBOM KHCIIOTHI IO MEXIYyHapOIHOW HOMeHKIaType. M3o0pasure ux cTpyKTypHBIE
(hopmyIIbL.

7. Kakue KHCIIOTHI OTYyYaroTCsl IPY OKUCIICHUH CIICTYIOIINX BEIIECTB!
a) 3-MeTunOyTaHanb; 0) MPOTEHANb; B) 3TAHON, T)MACISHBIN abIETH/.
Hanumure ypaBHeHUs peakuuil.

7. Kakyio peaxiyiro Hy>KHO IIPOBECTH, YTOOBI IIPEBPATUTD JINHOJIICHOBYIO KUCJIOTY B JIMHOJICBYIO, @ 3aTEM B CTCAPUHOBYIO?
8. ITpn moMomy KakkX XMMHYIECKHX PEaKIHi MOXXHO Pa3IHYHUThH CIEAYIONINE BEIIECTBA: IIPOIAHON, YKCYCHAs KHCIIOTa,
3TaHalb?

9. Pacnionoxxute coequHEHUs B MOPSAKE BO3PACTAHUS KUCIOTHBIX CBOWCTB:

a) YKCyCHasl KMCJIOTa; 0) 3TaHoJd; B) (eHoM; T') MypaBbUHAs KUCIIOTA.

10. C noMOIIbI0 KAKMX pEaKUUd MOXHO OCYILIECTBUTH IPEBPALICHUS:

a) 9TaHOJ — X [ amerar HaTpHs;

6) MeTaHos — y [] hopMHAT KaJus;

B) YKCYCHas KHcoTa [1Z[] TuXJIOpyKCyCHas KUCIIOTA.

11. ConsAMU KaKMX KUCJOT SIBJIIOTCSL:

a) BaJIepHHAT HaTpuUs; O) KAIpOHAT Kajlus; B) CTeapaT HaTpHS;

) GOpMHAT KaJIHsl.

HazoBute KuCI0TH 10 MEXAYHAPOAHON HOMEHKIAType. Hanumure ypaBHEHUS XUMUUECKUX PEaKLU.

12. Hammmute ctpykrypHble (OpPMYIIBI CIOXKHBIX 3(UPOB M KapOOHOBBIX KHCIOT, nMeronux coctaB C7H1402. Hazosute
9TH BEILECTBA.

13. V3 KakuX KHCJIOT W CITUPTOB MOTYT OBITH ITOJyYCHBI:

a) sTmiopmuar; 0) METIIIBAICPHHAT;, B) METHJIIPOIIHOHAT; T) MPOMMIHUTPAT. Hammmute ypaBHEHUS peakuuii.

14. Hanummre ypaBHEHHs peakiuuil dTepupuKalui MeXIy:

1) MypaBbHUHOM KUCIOTOM U 3—METHII-TIEHTaHOJIOM —1;

2) BaJIEpUAaHOBOW KUCIIOTOW U 3TAaHOJIOM—1;

3) 2,2— numeTnn0yTaHOBOM KUCIOTOH U MypaBbUHBIM CIIUPTOM.

15. Hanumure ypaBHeHUs peakUuii, ¢ MOMOIIBbIO KOTOPBIX MOXKHO OCYLIECTBHUTH CIEAYIOIIUE IPEBPAIICHUS:
a) oyranos—1 [] OytaHanb [ | OyTaHOBas KACJIOTA [ | MPOMHUIOYTHPAT;

0) meTmanerar [| arerat HaTpus [ yKCycHas KHCJIOTa || MeTHarerar.

16. Kakue xuMudeckue peakiuu HE0OXOJUMO MPOBECTH, YTOOBI ONMpPENeNUTh CAECAYIONINe BEIeCTBa: dTaHO; dTUIIAIETaT;
YKCYCHAsl KMCJIOTA; alleTalbICTh/I.
17. Kakue u3 cienyromux KUpoB sIBISIOTCS TBEPABIMH, a KaKUe XUIKUMU?

a) TpucTeapar; 0) TpHoleaT; B) JHOJICHHOCTEApaT; T) TPUIMHOJNIEAT;
1) TUNaJIbMUTOCTEapaT

Harmmure cTpykTypHBIE (GOPMYITBI 3THX BEIIECTB.

18. Ocy1ecTBUTh CIIEAYIOLIME MpeBpaleHus:

SKUKUH xup (Macio) [] TBEpABIA kup [ MBLIO.




19 HanumuTe ypaBHEHUS BOJHOTO U MIETOYHOTO THAPONIN3a IS CIAEAYIOIIIX KHUPOB:
a) oyieocTeaponanbMuat; 0) IUIMHOJIEHOOJIEaT; B) JUcTeaponaibMuarT.

19. B peaxiin sTeprndukammy sTaHona Maccoi 1,61T M yKCycHO# KHCIOTH Maccoif 1,8T BBIXOA TOTOBOTO MPOIYKTa
coctaBm 75%. OnpenenuTe Maccy THIANETATa, KOTOPYIO MOXKHO TIOJTyYHUTh B JaHHOH peakuuu. Otset: 1,98r.
20. Uzobpasure cTpykrypHbsie Gopmynsl — a) JI-TiOKo3bI; 0) L—1110K035I; B) o—/[-rmokonupanossl; 1) B-1-
rmokoypaHos
21. Kakue u3 mpencTaBIeHHBIX BELIECTB ABIAIOTCS O, a Kakiue B—Tayromepamu ?
a)
22.
23.
24.
25. Hanummure ypaBHeHUs peakuuil cienyroluX IpeBpaIieHuil
KHCIIOTa MHOTOATOMHBIA CIIUPT
III0KO32
3TaHOI STUII—0—TIIIOKO3H]
26. N3o6pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.
27. Kakoii 06vem oxcuaa yriepoaa (IV) (H.y.) BeIAETUTCS NpU CIMPTOBOM OpOoXKeHUH IMOKo3bl Maccoit 100r?  Ortsert:
24,81.
28. ITpn GpoXKeHUH TIMIOKO3BI TTONYYHIN 3TaHoNI Maccoi 500r, BeIxon kotoporo coctaBun 80%. Kakas macca riTroKo3bI
HofBepriIack OPOKEHUIO?
29. CocraBbTe ypaBHEHMs peaKiUii CIeAyIOUUX MpeBpalleHuil:

a) KpaxMay — TIII0K03a — 3TaHOoJ — OKcHI yriepona (IV) — kpaxman
VkaxuTe yCcI0BUS IPOTEKAHUS peaKLui
31. caxapoza — X — 3TaHOI
HazoBute Bemectso X. Hanuiunre ypaBHEHHs peaKiHid.

30. Kak nmomyuuts U3 KpaxMana IJIIOKOHAT Kanplus. Hamuimunre ypaBHEHUs peakuui.
31. Hanumute ypaBHEHUs peakuuif, IpU MOMOIIN KOTOPBIX MOXHO OTIMYUTH BOJHBIM pacTBOP IIIOKO3BI OT pacTBOPa
Caxaposbl.

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISICTCS CTYJCHTY, €CIIM OH Habpan 15 6amios

- OLICHKA «XOPOILIO» BBICTABISIETCS CTYACHTY, €CIIM OH HaOpai He MeHee 12 GaioB

- OLICHKA «YIOBJICTBOPUTEIIBHO)» BBICTABISIETCS CTYACHTY, €CIIM OH Habpan He MeHee 9 Oannos
- OLIEHKA «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

Bompock! 11t poBeIeHAST IPOMEXYTOYHOH aTTecTalu B popme 3auera (2 cemectp):

1. Kopposust meTanioB u ee BUIBL.

2. MeTo/p! 3aIUTH OT KOPPO3HU METAJIOB.

3. Oco0OeHHOCTH CBOWCTB aTOMa yIJIeposia B OPraHUYECKHX COCIMHEHHSX

4. Xapakrep XUMHUYECKHX CBS3€H M BAJICHTHOCTH YINIEPOJa B OPraHUYECKUX COEIUHEHUSIX

5. Teopus cTpoeHus opraHuueckux coeauHenuit A.M. Byrtieposa

6. Baxneiine noHATHsI OpraHMYECKON XUMUU

7. SBiieHne nzoMepuu

8. I'omonornueckuii psg. I'omonoru

9. VYrieBogopoHbIE PaIUKaIIbI

10. Knaccugukanus opraHHueCKUX COCAMHCHHIMA

11. [Ipupona u TUIBI XUMHYECKHX CBSI3€d B OPraHUYECKUX COEIMHEHUSIX

12. TuIBl XUMHUECKIX CBSA3€il B OpraHMYEeCKHX coefuHEHHUsX. OCHOBHBIC THIBI XMMUYECKUX PEAKIUH B OpraHHYECKOil
XUMUU

13. AukaHBI (TIpelieNTbHbIC WIIH HACBHIIIEHHBIE YIIIeBOOpOIsl, mapadunsl). HomeHKIaTypa, pusndeckue, XumMudeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankans

14. AnKeHbl (3TUJICHOBBIE YIJIeBOAOpObl). HoMeHknaTypa, ¢pusnueckue, XuMudeckue cBoiicTBa. [lomydeHue, mpuMeHeHue.
15. Ankunbl (aneTUICHOBBIE yriueBogopoasl). Homenknatypa, ¢pusnueckue, xumuueckue coiictsa. [lomydeHnue,
pUMEHCHHE.

16. JlueHoBBIE YIIIEBOAOPOBI (AJIKAANEHBI)

17. Apomatunueckue yriaeBogopoasl. Homenknatypa, gusndeckue, xumudeckue cBoicTsa. [lomydeHue, mpuMeHEHHeE.
18. Cruptel. Ipenensabie MHOTOaTOMHBIE cpTHL. Denonsl. HoMeHkmaTypa, Gpusndeckne, XMMIYECKIEe CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

19. Anbnerunbl U keToHbl. HoMeHk1atypa, ¢usnueckue, XuMudeckue cBoiicTa. IlomydeHnue, mpuMeHeHue.

20. Kapbonossie kucnotsl. HomeHknatypa, ¢usnueckue, xumuueckue cpoiictsa. [lomydyeHue, npumeHeHue.

21. Crnoxwnble 2¢pupsl. HomeHnkiatypa, Qusnueckue, XuMUIeckiue cBolicTBa. [lomydeHue, mpuMeHEeHHE.

22. bronoruuecku BaxkHbIE OpraHUYecKHe BelecTBa. JKupbl

23. buonoruuecku BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

24. AzoTocoepkalie opraHudeckue coeauHeHus. benxu

25. IMommmepst. Kimaccudukarms. CrocoOsl momydeHus




6.2. Tembl NCHLMEHHBIX PadoT

1 cemectp

TK 1 «OxBuBasIeHT. 3aKOH YKBUBAJIEHTOBY

TK 2 «KoHueHTpanuu pacTBOpOB»

TK 3 «Peaxuuu nonnoro oomena. ['uaponusz»

TK 4 «OKUCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKLIUI
TK 6 PI'P Ha Temy «XuMHUECKUE pacUETh»

IIK 1 Ha remy «OcHOBHBIE 3aKOHBI U onpeaenenus: xumuu. Ctpoenue atoma. [lepuonuueckas cucrema /I.I1. Menneneesa.
Xumudeckasi CBA3b U CTPOSHHE MOJIEKYJI. DHEPreTHKa XMMUYECKUX MTPOLECCOB. XUMHUUECKask KHHETHKAY
IK 2 «Boma. O01mias xapakTeprcTiuka pacTBOPOB. PacTBOPHI 3JIE€KTPOIUTOB.»

2 cemectp

TK 7 «CtpoeHnue npeaenbHbIX yIIeBOI0POIOBY»
TK 8 «AnkeHbl. ANKuHbL. ApEHBD)

TK 9 «Cnuptel. Anpaeruasl. Ketonsr.»

TK 10 «Tetpaap 1a60paTopHBIX pabOT.»

IIK 3 «Ankansl, ANKeHbl. ATKUHBL. APEHBDY
IIK 4 «Kucnopoconepsxaiiye yriaeBo10poabh»

HammMenoBanue 1abopaTopHBIX paboT 3a 1 i 2 ceMecTpsl
OmnpeneneHue YKBUBAJICHTHOI Macchl MeTallia 10 00beMY BBIAEIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINN PEAKIMU HEHTpanu3auu
CKOPOCTh XMMHUYECKUX PEAKIUI U XUMUYECKOE pPAaBHOBECHE
IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUK
Peakuuu B pacTBOpax 3JEKTPOIUTOB

Konnounsslie pacTBopbI

Peakuuu okuCIEHUSA-BOCCTAHOBIICHUS

Kopposust MeTannos u 3amura oT KOppo3uu

H3ydyenune cBOICTB NpeeabHBIX YIIIEBOJOPOIOB

M3ydeHue cBOMCTB HENPEAENbHBIX YITIEBOAOPOLOB
W3yueHune cBONCTB CIUPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
N3yueHne cBOWCTB KUPOB

N3yueHne CBONUCTB yIJIEBOIOB

PacniozHaBaHMe II1aCTMAcCC U BOJIOKOH

6.3. ®oH/1 OLICHOYHBIX CPEACTB

B cootBerctBuu ¢ cozgannoit B HUMU JII'AY 6anibHO-peHTHHIOBOI CHCTEMOI OLICHKU 3HAHUI CTYJCHTOB OUHOM (hOpMBI, A7t
JUCIHUIUIMHBI pPa3pab0TaH KOMIUIEKC TEKYIMX 1 IPOMEXYTOUYHBIX KOHTPOJIEH 3HAHUH C UTOTOBOH OLIEHKOM 3HaHUMH 110 AUCLUIUINHE
ucxons u3 100-0ayIbHOM CHCTEMBI, KOTOpast 3aTeM IIePEBOJUTCS B OLEHKH «OTIMIHOY, «XOPOII0», «YAOBICTBOPHTEIHHOY,
«HEYIIOBIETBOPUTEIIBHOY, «3aUTEHO» U «HE 3aUTCHON.

[Mpumep cTpyKTypHl GOPMUPOBAHHS OIICHKH PACUCTHO-TpadHIeCcKOil paboTHI

HaunmenoBanue moka3aress Bamner
WutepBan 0anioB 3a mokasaTens, oT 6- go 10 ITomyueno
1 . CooTBeTcTBHE COEpIKaHUS PabOTHI 33 JaHUIO 1

2. 'paMOTHOCTD M3IIOKEHUS U KauecTBO oopmieHHs paboTsl. COOTBETCTBHE HOPMATHBHBIM TpeOOBaHISM. |

3. CaMOCTOATETHFHOCTD BRIITOTHEHHS pabOoThL, ITyOnHa IpopabOTKK MaTepHaia, HCIOIb30BaHIE PEKOMEHIOBAHHOM U CIIPaBOYHON
JIUTEPATyphl 4

4. IIpaBUIBHOCTH BBINOJIHEHHBIX pacyeToB U rpadudeckoid yacTu. OOOCHOBAaHHOCTh U JIOKA3aTEIbHOCTH BBIBOZIOB 4
HUTOI'OBAS OLIEHKA, 6amr 10




Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTYIEHTY, €CIIH OH HaOpai u Gosee OaIIOB;
- OIIEHKA «HE 3a4TEHO)» BHICTABILIETCS CTYACHTY, €CIIM OH Habpai MeHee 6aos.

ITpumep cTpyKTypHI (GOPMIPOBAHHMS OLIEHKH JIAOOPATOPHOH PabOTEI

HaumenoBanue nokasarens Bannst
WHuTepBan 6amioB 3a mokaszareib, OT 5 [Tonyueno
1. IIpenBapurenbHas mMoaroToBKa K abopaTopHOi pabore 1

2. I'paMOTHOCTD M3IOXKEHHS U Ka9eCTBO O(OpMICHHUS paboTel |

3. CooTBeTCTBHE METOAMKU PaOOTHl CTAaHAAPTHOM METOAMKE dKCIepuMeHTa |
4. IIpaBUIBHOCTD BBIMTOJHEHHBIX PAcYeTOB M Tpaduyeckol JacTH. 1
5. O00OCHOBAaHHOCTH U OKA3aTE€ILHOCTH BHIBOJIOB 1

NTOI'OBAS OLIEHKA, 6amn 5

Kpurtepun oneHku: - maboparopHas paboTa CUMTAaeTCs YCHENIHO CAAHHON, €CIIH 110 UTOraM OLICHUBAHMS CTyACHT HaOpan 5 6amios,
B JKypHAaJIe IperoaBaTerst Mo JabopaTopHOH paboTe BEICTABIIACTCS Oau

ConeprkaHue KPHTEPHEB OICHKH YPOBHS UTOTOBOH c(hOPMHUPOBAHHOCTH KOMIIETEHIINI B paMKaX y4eOHOH TUCIUIUIHHBI C
3aBepIaroniell popMoit KOHTPOIIS B BUJIE dK3aMeHa, 3a4éTa

OueHka 5Kk3aMeHa/ 3aueTa (YpoBEeHb OCBOEHHMs komreTeHuui)  bamnsr  TpeGoBaHMs K ypOBHIO OCBOCHHUS MaTepHala
«OTINIHOY / «3aUTCHO»

(BBICOKMIT) 90-100  OrmeHKa «OTIMYHO» BBICTABIISCTCS CTYACHTY, €CIIH OH INIyOOKO M IIPOYHO YCBOWJ IPOTPAMMHEIM Mat
UCUEPIBIBAIONIE, TOCIEA0BATENIFHO, Y€TKO U IOTHYECKH CTPOMHO €To U3JIaraeT, yMeeT TeCHO yBSI3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOIHO CIIPaBISIETCS C 3a/]a4aMHt, BOIIPOCAMHU U IPYTUMHU BUIaMU IIPUMEHEHHMS 3HAHUH, IpUYeM He 3aTPYIHSIECTCS C OTBETOM HPH
BU/IOM3MCHEHHH 3a/IaHMH, UCIIOIB3YET B OTBETE MaTeprall MOHOTpa(puIecKoH THTepaTyphl, IPaBHIEHO 00OCHOBBIBACT IIPUHSATOE
pelieHue, BIajgeeT pa3sHOCTOPOHHUMHE HaBBIKAMH U IIPUEMaMH BBITIOIHEHUS IPAKTUIECKUX 3a1a4. CHCTEMHO U IIIaHOMEPHO
paboTaeT B TEYEHUH CEMECTpA.

«XOopomIoy / «3a4TeHO»

(HOpMaTBHBIIA) 75-89 OneHKa «XOpOILIO» BBICTABIACTCA CTYACHTY, €CIM OH TBEPAO 3HAET MaTepuall, [paMOTHO U IO
CYIIECTBY M3J1araeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOUHOCTEl B OTBETE Ha BONPOC, IPABUIBHO MPHUMEHSIET TEOPETHUECKHE
MOJIOKEHHUS TIPH PEIIEHUHU TPAKTUYECKUX BOIPOCOB M 33/1a4, BIAJIEET HEOOXOAUMBIMY HaBbIKAMU M IIPHEMAaMU HX BBITIOJIHEHUSI.
CHCTEMHO U IUTAHOMEPHO paboTaeT B TEUCHUH CEMECTPA.

«Y IOBIETBOPHUTENBHOY / «3aYT€HO» (MUHHMMAIBHBIN, TOPOTOBBIN) 60-74 OreHKa «yROBICTBOPHTEIHLHOY
BBICTABIIAETCA CTYJIEHTY, €CIIM OH UMEET 3HAHUS TOJbKO OCHOBHOTO MaTepuaa, HO He YCBOMII €ro JeTalel, JomycKaeT HETOUHOCTH,
HEJIOCTaTOYHO MPABHIIBHBIC (POPMYIIHPOBKHU, HAapYIIEHHS JIOTHIESCKOI MTOCIIE0BATEIFHOCTH B M3JIOKECHUH POTPAMMHOTO
MaTtepuaa, NCIBITEIBACT 3aTPyTHEHIS P BEITOTHEHUH IPAKTHIECKUX pabdoT.

«HeynoBneTBOpUTEIIbHOY» / «HE 3aUTE€HO» (HHMXKE MOPOTOBOIO YPOBHS) Menee 60 OueHka «HEYIOBIETBOPUTEIHHOY
BBICTaBISIETCS CTY/ICHTY, KOTOPBIH HE 3HAeT 3HAUUTEJILHONW YacTH IIPOrpPaMMHOTO MaTepHalla, IOMyCKaeT CYIIECTBEHHbIE OIIHOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHISIMHU BBITTOJHACT IIPaKTHIecKre padoThl. OIeHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS
CTyZEHTaM, KOTOpbIE HEe MOTYT IPOJOKUTE 00yueHne 6e3 JOMONMHUTENBHBIX 3aHATUI 110 COOTBETCTBYIOIECH AUCIIUILIHHE.

KpuTepnu oIieHKH 110 TUCIUILIIHE, ¢ 3aBepHIatoIeii GopMoil KOHTPOIIS - 3a9eT: OIIEHKA «3aUTCHO» BBICTABISICTCS, €CIIH CTYJICHT
Halpal 1mo uroraMm 0aJUTLHO- PEHTHHTOBOM cUCTEMBI 3a cemecTp 60 u Goree O6aIoB; OlIEHKA «HE 3a4TE€HO» BBICTABIISIETCS, €CIIN
CTYIEHT Habpa Mo uToram OalIbHO- PEUTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 6asoB.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

1 cemectp. Ilo mucnuminHe XuMusi GopMaMu TEKyIETO KOHTPOJIS SBIIOTCS:
TK1, TK2, TK3, TK4, TKS - peurenue 3aaa4 1o npeICTaBICHHBIM BapuaHTaM 3a/1aHUi.
TKG6 - Bemonnenue PI'P.
B teuenue cemectpa npoBoasarcs no 2 npomexxytounbix koutposs (ITK1, TIK2) B Buae koJjI0KBUyMa 110 MPOHIEHHOMY
TEOPETHYCCKOMY MaTepHaITy JCKIHH.
TK7, TK8, TK9, TK10 - pemenue 3a1a4d 110 IpeACTaBICHHbIM BApUAHTaM 3aJaHUM.
Otuet o nabopatopHeiM pabotam. PacueTHo-rpaduyeckas padora.
Urorossiit kouTposs (UK) B 1 cemecTpe— sx3ameH.
2 cemecTp.
B Teuenune cemectpa npoBoasaTces 1o 2 mpomexyTounbsix koHTposs (I1IK3, TTK4) B Bune Ko/IoKBHyMa MO POHICHHOMY
TEOPETUIECKOMY MaTepUally JEeKIHH.




Otuer 1o 1a60paTOPHBEIM paboTaM.

BO 2 CEMECTPE — 3a4CT.

7. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)

7.1. PexoMeHnyemasi 1uTeparypa

7.1.1. OcHoBHas1 JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3araBue W3natenscTBo, ron

JI1.1 | Jlyranckas N.A., Xumus: Kypc JEKUUH Uil CTYJEHTOB HallpaBJICHUs Hosouepkacck: , 2015,
[ataunsma E.B. "Texnoc¢epHas 6e30macHOCTB"

JI1.2 |IIsranusiHa E.B., Xumus: yaeOHoe mocobue Al CTyACHTOB HAallPaBICHHS Hosouepxkacck, 2016,
JpoBoBo3osa T.1., "TexHochepHast 6e3omacHocTh" npopuis "TloxapHas http://biblio.dongau.ru/MegaPr
Hsamropa B.B. 0e30macHOCTB" oNIMI/UserEntry?

Action=Link FindDoc&id=91
52&idb=0

JI1.3 | Jlyranckas NL.A., XuMust: Kypc JeKUUH UIsl CTYZCHTOB HalpaBIeHUs Hosouepkacck, 2015,
[Tataunbaa E.B. "TexHocdepHas 6€30MacHOCTh" http://biblio.dongau.ru/MegaPr

oNIMI/UserEntry?
Action=Link FindDoc&id=21
209&idb=0

JI1.4 |Cygsopos A. B., OO0mast XuMusi: y4eOHHK Cankr-IletepOypr: Xumusnar,
Huxonscxuii A. b. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

JI1.5 | Sxosnes U. I1., OpraHudeckasi XUMUS | YUeOHUK: YISOHHK Mocksa: [Jupexr-Menua, 2022,
KyBaeBa E. B., https://biblioclub.ru/index.php?
®enoposa E. B., page=book&id=683112
CemaxoBa T. JI.,

Kcenogonrosa . B.,
Sxosnes U. I1.
7.1.2. lonoJHUTENIbHAS JTUTEPATYPA
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron

JI2.1 | Amnapues A. 1., Xumus : COOpHUK 33724 U YIPAXKHEHUH: yIeOHO-METOINIECKOe HoBocubupck:

KazaxoBa A. A. nocobue HoBocubupckuii
roCyIapCTBEHHBIH
TEXHHUYECKUIl YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.2 | HoBouepk. HHX.- XUMUSL: METOJI. YKa3aHusl 110 U3y4. Kypca M BBIIIOJ. KOHTP. Hosouepxacck, 2023,

MEJIUOp. UH-T paboTs! I cTy . 3a04. hopMsl 00yd. Hampasi. "TexHocdepHas | http:/biblio.dongau.ru/MegaPr
Houckoit 'AVY; coct.: |6e3zomanocts", "Hedteraszosoe aeno" oNIMI/UserEntry?
E.B. [IaTHuIBIHA, Action=Link FindDoc&id=42
O.10. lanamosa, 9090&idb=0
N.A. JIyranckas
JI2.3 | Ilataunsina E.B. Xumus (crienranbHble pa3aensl): 1abopaTOpHbIi mpakTukym it | HoBouepkacck, 2023,
CTYICHTOB HampaBieHui «TexHochepHas 6e30MacHOCTDY, http://biblio.dongau.ru/MegaPr
«Hedterazosoe nemo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTAaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 |Mlanamoga O.10., Xumust: cOOPHHUK 3a/1a4 ISl CAMOCTOSITENbHON paboThI HoBouepxacck, 2018,
Jpososo3osa T.1. CTYJICHTOB [BCEX HaIpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIUOHHO# ceTu ""UnTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 IlepeyeHb NpOrpaMMHOro odecrneyeHust

7.3.1 Yandex browser




7.4 Hepeqeﬂb l/lH(l)OpMallI/IOHH])IX CIIPABOYHBIX CUCTEM

7.4.1 ba3er ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
OnOInoTEKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI (MOIAY JIST)
8.1 2313 CrienipanabHOE TIOMEIICHHE YKOMIUIEKTOBAHO CIEIMAIM3UPOBAHHON MeOEeIbI0 M TEXHUYECKUMU

cpeacTBaMu 00yUCHUsI, CITYKAIIUMU TS IPEICTaBICH s HHPOPMAIIMU OOJIBIION ay TUTOPUH:
Habop neMoHcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11T., 3xpan HacTeHHBIH — 1 WT.; YueOHO-HarIAHbIe TOcoOus — 15
mt.; Paboune mecra ctyaeHToB; Pabodee MecTo mperonaBarens.

8.2 2321 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUUECKUMHU
CpeficTBaMU 00yUEHHsI, CITyKAIIMU [T IpeAcTaBiIeHus napopMmanuu ayauropun: Habop
JEMOHCTPALIMOHHOTO 000pyAOBaHMA (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIH — | mMT.; Y4ueOHO-HAMIAAHbBIE MOCOOUSI — 9 MIT.;
Jocka - 1 miT.; Paboune mecta cTyneHToB; Pabodee MecTo mpermoaBaressl.

8.3 2102 CrnenmambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMy 00yUeHHsI, CITy>KAIIUMH IS PeACTaBICHHUs HH(POPMaLU OOJBIION ay JUTOPUH:
Habop neMOHCTpaIlMOHHOTO 000pyI0BaHUs (TEPEHOCHOM): 9KpaH - | MIT., MPOEKTOp - 1 MIT., HETOYK
- 1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; I[lnura
HarpeparenbHast ES-HA3040 — 1 wr.; Nazoananuszarop I'’XII-3M — 1 wt.; Oruerymurens — 1 wr.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas mocyna; PacTBOpbl peakTHBOB, HEOOXOAMMBIX ISt
BBITTOJTHEHHS JIADOPATOPHBIX paboT; AmNTedka ¢ MeJuKaMeHTaMu — 1 mT.; Mebenb nabopatopHasi;
Jocka MarHuTHO-MapkepHas - lmr.; CymmuiabHbli mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas neys - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
IpernoiaBaTessl.

8.4 2305 IoMeneHne yKOMIUIEKTOBAHO CIICIIAATN3NPOBAHHON MEOCIBI0 M TEXHUICCKUMH CPEICTBAMH
00y4eHHS, CIyKaIlUMH JUIS TIPEICTaBIeHNUS MHYOPMAIH 1 OCHANIIEHO KOMITBIOTEPHON TEXHHKOH C
BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTH «IHTepHeT» U 00ecnedeHneM JOCTyIIa B SIICKTPOHHYIO
nHpopMannoHHo-00paszoBatenbHyo cpexy HUMU onckoit TAY: Kommerotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mrt.; Femoza — 2 mrt.; Monutop VS — 1 mT.; MoHuTOp
OPTIQUESTQ — 2 mrt.; Monurop Intel Celeron 430 — 1 mt.; Kadenpanbnas Oubmmorexa;
Cromnsl komnbloTepHble — 6 T.; Cron-tym6a — 5 mt.; Crymbst — 16 mr.; TemaTruueckue IIaKaThl
—5wr.; Jocka—1mr.; PaGoune mecta cryaenToB; Pabouee mecTo mpenogaBates.

9. METOAUWYECKHUE YKA3ZAHUA JJIAA OBYYAIOINXCSA 110 OCBOEHHWIO JTUCITUITJIMHBI (MOIY JIA)

1. Meronu4eckrie peKOMEHIAIUH TT0 OPTaHU3AIUH CAMOCTOSTENbHOM paboThl o0y4aromuxcst B HUMU ITAY [DnekTpoHHbIH
pecypce] : (BBen. B neiictBue npukazom aupekropa Nel06 ot 19 mtons 2015r.) / HoBoduepk. wHxk.-Menuop. uH-T JJoHckoit [AY .-
OnekrpoH. naH.- HoBouepkacck, 2015.

2. TMomoxxenue o Tekyuiei arrecrauuu odydaromuxcs B HUMU JITAY [OnekrponHbiii pecype] (BBEIEHO B JCHCTBHE MTPUKA30M
mupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nHx.-menuop. uH-T JloHckoi 'AY.-Onekrpon. nan.- HoBouepkacck, 2015.-
Pexxum moctyma: http://www.ngma.su - 20.08.2016.

3. TunoBble POPMBI TUTYJIBHBIX JIUCTOB TEKCTOBOM JOKYMEHTAIIUH, BEIIOTHIEMOH CTyJleHTaMH B yueOHOM Tpoliecce
[Dnexrponnsiit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexxum goctyna:
http://www.ngma.su

4. TlomoxeHHE 0 MPOMEKYTOTHON aTTeCTALUH 00YJAIOIIMXCS MO MPOrpaMMaM BEICHIEro 00pa3oBaHUs [ DIEKTPOHHBIH pecypc)
(BBeneHo B aeiictBue npukazom aupekropa HUMMU Jlounckort TAY Ne3-OJf ot 18 suBaps 2018 r.) / HoBo4epk. MHXK.-MEITHOP. UH-T
Honckoit 'AY.-Onexrpon. nan. - HoBouepkacck, 2018.

5. llanamosa, O.10. xumus [DnekrponHbiit pecype] :COOpHUK 3a7a4 sl CAMOCTOSATENFHON paObOTHI CTYIEHTOB (BCEX
Hanpasnenuit) / O.10. Illanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nnx.-menuop. uH-T JAIAY. Hoouepkacck, 2018. —
http://www.ngma.su

6. [TataumeiHa, E.B. Xumus: yaebHOE mocobue uis cTyAeHTOB HanpasieHus "TexHochepHas 6ezomacHocTs" ipoduis "TloxapHas
6e3omacuocts" / E. B. ITarausiaa, T. U. [IpoBoBo3osa, B. B. Iamtopa ; HoBouepk.umk.-menuop. uH-T JIIAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.Jlyranckas, 1. A. XuMus:Kypc JSKIUH Ui CTyAeHTOB HarpasieHus "TexHochepHas 6€30macHOCTh"

/ A. A. Jlyranckas, E. B. Ilarauneiaa ; HoBodepk. nmxk.-menuop. uH-T JIAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. IpoBoBo3oBa, T.U.Xumus: 1ab0paTOPHBII MPAKTUKyM Ul CTYA€HTOB Beex Hanpasinenuii / T. 1. /IpoBoBo3osa, O. 1O.
[anamoga, E. B. ITaraunsiHa ; HoBodepk. urxk.-menuop. uH-T Jlonckoit [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. Xumus [Inekrponssiid  pecypc]: CO. 3amad  JUisi caMOCTOSATENBHOW pabOThl CTyN. HAampaBlIeHUN
«IIpupomooOycTpoiCTBO U BOLOMIOIB30BaHUEY, « TexHochepHas 6e3omacHOCThY, «HedTerazosoe gemo» / O.10O. lanamosa, T.W.
JpoBoBo3oBa, E.B. [IaTaunbiHa; HoBodepk. WHX.-MeNHOp. UH-T. — DIIEKTPOH. naH. — HoBouepkacck, 2018.
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