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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

7 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMoCTOsITebHAs paboTa 144
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 13 5/6 16 2/6
Bun 3anarnit vo | PO | vio | pmo| vo PIT
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. pabota 84 (84 |60 |60 |144 |144
Yacel Ha KOHTPOIIb 18 |18 18 |18
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 | [IpoexrupoBaHue CHCTEM IPOTHBOIIOKAPHOTO BOIOCHAOKECHUS

4. KOMIIETEHI[UHY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI U CLIUTIJIMHBI
(MOJY.JIST)

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
JI3.2
21
Paznen 2. Ctpoenne aToma.
Ilepnognueckasi cucrema
jemenToB JI.U.MeHnnesieeBa
2.1 Crtpoenue atoma. XuMHUYECKast 1 1 [TK-3.4 T1K- JI1.1JI1.2 0 [K-1
cBs13b. CTpoeHHue aToMa U 3.5TIK-3.8 JI1.3J12.1
CHUCTEMaTHKa XUMUYECKUX IK-3.11 IIK- JI2.2J13.1
a1eMeHToB. [lepuonuyeckas 5.91IK-13.3 JI3.2
CHCTEMA 3JIEMEHTOB U U3MECHEHHE 21
CBOMCTB 211eMeHTOB. /IIp/
2.2 Crpoenue atoma. CoBpeMeHHas 1 2 ITK-3.4 T1K- JIT.1JI1.2 0 IK-1
MOJIEITb COCTOSIHHSI SJIEKTPOHA B 3.5TIK-3.8 JI1.3J12.1
aToMme. DJIeKTPOHHbBIE 000JIOUKH B TIK-3.11 IIK- JI2.2J13.1
atome. KBaHTOBBIE UHCIa. 5.91IK-13.3 JI3.2
ITpunnun [Taymu. [IpaBuno XyHna. 21
Ilepuonnueckuii 3axkon JI.1.
Menneneesa B CBETE COBPEMEHHOM
TEOpUH CTpOeHHUs aToMa. /JIex/
Paznes 3. Xumuyeckas cBsi3b U
CTpOeHHE MOJIEKY.JI




3.1 XuMHuecKas CBSI3b U CTPOCHUE I1K-3.4 TIK- J1.1J11.2 MK-1
MOJIEKY L. 3.5TIK-3.8 JI1.3J12.1
THITBI XUMUYECKOM CBSI3H: IIK-3.11 TIK- JI2.2J13.1
KOBaJIeHTHAasl, MOHHAS, 5.91IK-13.3 JI3.2
BOJIOPOJIHASI, METAJITUUECKAs. 21
Crpoenue mMonekys. Biausaue tuna
XHUMHUYECKOHN CBSI3U Ha CBOWCTBA
BELIECTB.

/J1ex/

32 TUnbl XUMHUYECKUX CBSI3eH U UX I1K-3.4 TIK- JI1.1J11.2 IK-1
xapakrepuctuka. CTpoeHue u 3.5IK-3.8 JI1.3J12.1
cBoiicTBa Monexy /I1p/ TIK-3.11 TIK- JI2.2713.1

5.91IK-13.3 JI3.2
21
Pa3znes 4. 3akoHoMepHOCTH
NPOTEeKAHUS XHMHYECKHX
Npo1eccoB. JHepPreTuKa
XHMHMYECKHX IIPOLeCCOoB.
CxopocTh XMMHYECKUX PeaKIui
U XMMHYecKoe paBHOBecHe

4.1 DHepreTuka XMMHYECKUX ITK-3.4 T1K- JIT.1JI1.2 IK-1
TPOLIeCCOB. XUMUYECKAs 3.5TIK-3.8 JI1.3J12.1
KWHETHKa DHEepPreTu4ecKue IMK-3.11 IIK- JI2.2713.1
3¢ EKThI XUMUYECKUX PEAKIHH. 5.91IK-13.3 JI3.2
BHyTpeHHss sHEprys U 21
sHTanbnus. TepMmoxumus. 3aKoH
I'ecca. Temnora o6pa3oBanms
XAUMHYECKAX COSTUHEHUH.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKopOCTh XUMUYECKHX
peakuuii, BIusHUE Ha Hee
Pa3InYHbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.
Ipunnmn

Jle-lllaTenbe, cMelIeHue
paBHOBecus. (AHaIN3 KOHKPETHBIX
CHUTYaIii)

/JTex/

4.2 1. Onpezaenenre SHTATBINH I1K-3.4 TIK- JI1.1J11.2 TK-2, T1IK-1
peaKkuuy HeHTpamu3auu 3.5TIK-3.8 JI1.3J12.1
2.CKopOoCTh XUMHUYECKUX PEAKLIUH IK-3.11 TIK- JI2.2J13.1
U XMMHYECKOE PABHOBECUE 5.91IK-13.3 JI3.2
/J1ab/ 21

4.3 1. DHepreTHka XMMHUYECKUX ITK-3.4 T1K- JIT.1JI1.2 TK-2, ITIK-1
npouieccoB. Pacyer sHTANBIINN 3.5TIK-3.8 JI1.3J12.1
XUMHUYECKUX PEaKIUH. TIK-3.11 IIK- JI2.2713.1
2. Kunetnka XuMU4eCKUX 5.9TIK-13.3 JI3.2
npouieccoB. Pacuer ckopoctu 21
XUMHUYECKUX PEaKIIU.

Ipasuno Baat-T'odda. [Mpuanmmn
Jle-lllaTenbe, cMelIeHue
XAMHUYECKOTO PABHOBECHS
(peuieHue CUTYalIMOHHBIX 33/1a4).
Mp/

Pazpnen 5. Odmas
XapaKTepUCTHKA PacCTBOPOB

5.1 OO0mmast xapakTepuUCTHKA [1K-3.4 TIK- JI1.1 J11.2 [IK-2
pacTBOpOB. 3.51IK-3.8 JI1.3J12.1
CriocoObl BEIpaXkeHHsI cocTaBa TIK-3.11 TIK- JI2.2J13.1
pacTBopoB. OUBNKO-XUMUYECKHE 5.91IK-13.3 JI3.2
CBOIICTBa pacTBOPOB HE 21

JJIEKTPOIIUTOB U NIEKTPOIUTOB.
3axon Baut-I'odda u Pays.
(AHani3 KOHKPETHBIX CUTYanuii)

/JTex/




52 1. O6mas xapakTepuCTHKA I1K-3.4 TIK- JI.1J11.2 TK-3
pacTBopoB. Pacyer KoHIIEHTpauu 3.5TIK-3.8 JI1.3J12.1
pacTBOpPOB. IIK-3.11 TIK- JI2.2J13.1
2. CBoiicTBa pacTBOPOB. 5.91IK-13.3 JI3.2
Konnurarusueie cBoiicTBa 21
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 JI1.3J12.1
IK-3.11 TIK- JI2.2J13.1
5.91IK-13.3 JI3.2
31
Paznen 6. PactBopsl
3JIeKTPOJINTOB
6.1 PacTBOpBI 371€KTPOTUTOB. [TK-3.4 T1K- JI1.1JI1.2 [K-2
DeKTpoNuTHYECKAS 3.5TIK-3.8 JI1.3J12.1
muccormanus. Kinaccudukaius I1K-3.11 IIK- J12.2J13.1
3JIEKTPOIUTOB. Teopust CUIBbHBIX 5.91IK-13.3 JI3.2
JJIEKTPOJIUTOB. 3aKOH Pa30aBICHHUS Ol
OctBanbaa. ['uaponus coneit
/J1ex/
6.2 PacTBOpHI 371€KTPOTUTOB. ITK-3.4 T1K- JIT.1JI1.2 [TK-2
CoiicTBa pacTBOpOB 3.5IK-3.8 JI1.3J12.1
anekrponautoB. Pacuer pH TIK-3.11 TIK- JI2.2713.1
pactBopoB. 3akoH OcTBalba. 5.91IK-13.3 JI3.2
Mp/ 31
6.3 Peakiun B pacTBOpax [TK-3.4 T1K- JI1.1JI1.2 TK-4
9MIeKTpoauTOB /J1ab/ 3.5TIK-3.8 JI1.3J12.1
IK-3.11 IIK- JI2.2J13.1
5.9T1IK-13.3 JI3.2
91
Pazgen 7. lucnepcHbie cUCTEMbI
U KOJUIOMHBbIE PACTBOPHI
7.1 JlucnepcHbIe CUCTEMBI. ITK-3.4 T1K- JIT.1JI1.2 [K-2
Knaccudrkanus mo creneHu 3.51IK-3.8 JI1.3J12.1
JIACIIEPCHOCTH U arperaTHOMY TIK-3.11 IIK- JI2.2J13.1
cocrosinuio. Komnonausie 5.91IK-13.3 JI3.2
pacTBopbI. AncopOrust 21
KOJUTOMTHBIX PACTBOPOB,
00pa3oBaHHe MUILIEILIBL.
Koarymnsiuus xonnouos.
/J1ex/
7.2 Komnouansie pacteopst /J1ad/ IK-3.4 TIK- JI.1 J11.2 TK-6
3.5TIK-3.8 JI1.3J12.1
IK-3.11 IIK- JI2.2J13.1
5.9T1IK-13.3 JI3.2
31
Paznen 8. OxkucaureabHo-
BOCCTAHOBHMTE/bHbIE PEeAKLIMH.
OCHOBBI JIEKTPOXUMHHU
8.1 OCHOBBI JIEKTPOXUMUH. [1K-3.4 TIK- JI1.1 J11.2 [1K-2
CraHgapTHBIE IEKTPOJHBIC 3.5 IK-3.8 JI1.3712.1
MOTCHIIMAJIBI METAJLJIOB. TIK-3.11 TIK- JI2.2J13.1
DNEKTPOXUMHYECKUH psif 5.9TIK-13.3 JI3.2
HaIpPsHKEHUH METaJJIOB. 91
T'anpBaHMYECKUE DJIEMEHTBHI.
DJeKTpoJIn3 PacIuIaBoOB U
pacTBOpPOB.
/JTex/
8.2 OCHOBBI DIIEKTPOXUMHUH. [K-3.4 TIK- JI1.1JI1.2 TK-5
CocTaBiieHHE OKUCIUTEIBHO- 3.5TIK-3.8 JI1.3J12.1
BOCCTAHOBUTEIBHBIX ITK-3.11 IIK- JI2.2J13.1
peakiuii. DIeKTpoin3 paciiiaBoB 5.91IK-13.3 JI3.2
U PacTBOPOB 31

Mp/




8.3 Peakiun oxuciienus- I1K-3.4 TIK- JI1.1J11.2 TK-5
BOccTaHOBJIeHUs /J1ab/ 3.5TIK-3.8 JI1.3J12.1
IK-3.11 TIK- J12.2J13.1
5.9T1IK-13.3 JI3.2
31
Paznen 9. Koppo3usi merasiiioB
9.1 Koppo3sus u ee Buzpl. 3amura oT [1K-3.4 TIK- JI1.1 J11.2 [1K-3
koppo3uu. /JIex/ 3.5 TIK-3.8 JI1.3J12.1
TIK-3.11 TIK- J12.2J13.1
5.9TIK-13.3 J13.2
31
9.2 Kopposzus meTaioB B Kucioi u ITK-3.4 T1K- JIT.1JI1.2 TK-7
HelTpanbHOU cpene. CocraBiieHue 3.5IK-3.8 JI1.3J12.1
3JIEKTPO-XUMUYECKUX ITPOLIECCOB, TIK-3.11 TIK- JI2.2713.1
MPOTEKAIOUINX MPH TTOBPEXKICHUU 5.9TIK-13.3 JI3.2
KaTOJIHBIX U @aHOJIHBIX TIOKPBITHA. 91
Mp/
9.3 Koppo3zus meTaisios u 3anura ot [1K-3.4 I1K- JI1.1JI1.2 TK-7
koppo3uu /J1a6/ 3.5TIK-3.8 JI1.3J12.1
ITK-3.11 IIK- J12.2J13.1
59T1IK-13.3 JI3.2
31
Paznen 10. Ctpoenue
OPraHUYeCKHX COeNHEeHU.
IIpenenbHbIe YriaeBoaOPOIbI
10.1 1. Teopust XMMUYECKOTO CTPOEHUS IK-3.4 IIK- JI1.1 J11.2 IK-3
OpPraHMYECKUX COEANHEHHH. 3.5IK-3.8 JI1.3J12.1
DNEKTPOHHOE U ITK-3.11 TIK- JI2.2J13.1
NIPOCTPAHCTBEHHOE CTPOCHUE 5.91IK-13.3 JI3.2
OPTaHUYECKUX COCANHECHUI. 31
2. IlpenenpHbIC YIICBOIOPOIBL.
Crpoenue. M3omepus. CBoiicTa.
IIpumenenue.
/JTex/
10.2 Aunxanbl. M3omepusi. XapakTepHble ITK-3.4 T1K- JIT.1 JI1.2 TK-8
XUMHUYECKHE PEAKIINH. 3.5TIK-3.8 JI1.3J12.1
VYcranosnenue TIK-3.11 IIK- JI2.2J13.1
PopMyJ1 OpraHU4YECKUX BELIECTB. 5.91K-13.3 JI3.2
/Mp/ 31
10.3 N3yueHne cBONCTB npeaenbHbIX ITK-3.4 T1K- JIT.1JI1.2 TK-8, I1K-3
yrIIeBo10po1oB /J1ad/ 3.5TIK-3.8 JI1.3J12.1
TIK-3.11 TIK- JI2.2713.1
5.9T1IK-13.3 JI3.2
31
Pa3znes 11. HenpenenbHblie
YIJ1€BOI0OPOABI
11.1 HemnpenenbHble yriieBoaopoabl. [K-3.4 TIK- JI.1J11.2 IK-3
Anxenbl, AnkuHbl. CTpoeHHeE. 3.5TIK-3.8 JI1.3J12.1
M3omepus. CrolicTaa. ITK-3.11 IIK- JI2.2J13.1
IIpumenenue. 5.9TIK-13.3 JI3.2
/TTex/ 31
11.2 AJKeHbl, ankuHbl. M3oMepus. ITK-3.4 T1K- JIT.1JI1.2 TK-8
XapakrepHble XHMUYECKUE 3.5TIK-3.8 JI1.3J12.1
peaxmun. /TIp/ TIK-3.11 TIK- J12.2713.1
5.9TIK-13.3 J13.2
31
11.3 M3yueHne cBONCTB HEMPeAEIbHBIX ITK-3.4 T1K- JIT.1JI1.2 TK-8
yrIIeBo1opooB /J1ad/ 3.5 TIK-3.8 JI1.3J12.1
TIK-3.11 TIK- JI2.2713.1
5.9T1IK-13.3 JI3.2
31

Paznen 12. CnnupThl, anbaeruibl
U KEeTOHBI, KApOOHOBBIE
KHCJIOTHI




12.1 CrupTsl, aTbAETHB U KETOHHI, I1K-3.4 TIK- JI1.1J11.2 [1K-4
KapOOHOBBIE KUCITOTHI. CTpOCHHE. 3.5TIK-3.8 JI1.3J12.1
N3zomepus. IK-3.11 IIK- JI2.2J13.1
Caotictsa. [Ipumenenne 5.91IK-13.3 JI3.2
/JTex/ 21
12.2 CrnupThl, alIbJETUABI U KETOHBI, [1K-3.4 TIK- JI1.1 J11.2 TK-9
KapOOHOBBIE KUCIIOTHI. 3.5TIK-3.8 JI1.3J12.1
XapakrepHble XUMU- TIK-3.11 IIK- JI2.2J13.1
YECKUE PEaKIIUH. 5.91IK-13.3 JI3.2
/Mp/ 31
12.3 M3yueHne cBONCTB CIUPTOB, ITK-3.4 T1K- JIT.1JI1.2 TK-9, I[IK-4
KETOHOB, KapOOHOBBIX 3.5TIK-3.8 JI1.3J12.1
xucinort /J1a6/ TIK-3.11 TIK- J12.2J13.1
5.91IK-13.3 JI3.2
21
Paznen 13. ApomaTnueckue
YIJ1€BOAOPOABI
13.1 ApoMaTHYeCKue yIiIeBOI0POIbL. [K-3.4 TIK- JI1.1J11.2 [K-4
Benzoubl 1 ero roMosory. 3.5TIK-3.8 JI1.3J12.1
®enoubl. /JIex/ IK-3.11 TIK- JI2.2J13.1
59T1IK-13.3 JI3.2
21
13.2 BeH3ouibl 1 ero roMosory. I1K-3.4 TIK- JI1.1J11.2 [1K-4
®eHoubl. XapaKTepHble 3.51IK-3.8 JI1.3J12.1
xumudeckue peaxuu. /Tp/ TIK-3.11 IIK- JI2.2J13.1
5.91IK-13.3 JI3.2
31
Paznen 14. Cioxubie 3¢upsl,
JKMPBI. YTJIeBOAbI
14.1 CrnoxHBIe YQUPHL, )KUPBL I1K-3.4 IIK- JI1.1 J11.2 TIK-4
YT1eBoAbI: MOHOCAXapHIBI, 3.5TIK-3.8 JI1.3J12.1
JUcaxapu/ibl, Kpaxmal, ITK-3.11 TIK- JI2.2J13.1
LEJII0II03a 5.91IK-13.3 JI3.2
/JTex/ 21
14.2 CrnoxHble 3GUPHIL, )KUPBHIL. ITK-3.4 T1K- JI1.1JI1.2 TK-10
XapakrepHble XHMUYECKUE 3.5TIK-3.8 JI1.3J12.1
peaxuuu /Tp/ IK-3.11 TIK- JI2.2J13.1
59T1IK-13.3 JI3.2
o1
14.3 M3yueHue cBONCTB XHUPOB ITK-3.4 T1K- JIT.1JI1.2 TK-10, ITIK-4
N3y4deHue cBONUCTB yI€BO0B 3.51IK-3.8 JI1.3J12.1
/J1a6/ TIK-3.11 TIK- JI2.2713.1
5.91IK-13.3 JI3.2
91
Pa3znea 15. Beaxu. Ilonumepsl
15.1 benku. Ctpoenue. ITK-3.4 T1K- JIT.1JI1.2 [TK-4
ITonumepsl, nonuMepHbIE 3.5TIK-3.8 JI1.3J12.1
MaTepuallbl, UX MOJIy4YEeHUE. IIK-3.11 TIK- JI2.2713.1
/J1ex/ 5.91IK-13.3 JI3.2
21
15.2 Ilmactmaccel. CHHTETHUECKHE [1K-3.4 TIK- JIT.1 J11.2 [1K-4
BOJIOKHA. Peakiiun 3.5TIK-3.8 JI1.3J12.1
nonumepusanuu. /I1p/ ITK-3.11 TIK- JI2.2J13.1
5.9T1IK-13.3 JI3.2
31
153 Pacno3naBanue niuactmace u [1K-3.4 I1K- JI1.1JI1.2 [IK-4
BOJTOKOH /J1a6/ 3.5TIK-3.8 JI1.3J12.1
IK-3.11 IIK- JI2.2J13.1
5.9T1IK-13.3 JI3.2
21

Pa3znea 16. CamocrosiTeIbHAsA
padora




16.1 IoxnroroBka k sk3aMeHy /DKk3ameH/ 1 18 I1K-3.4 TIK- JI1.1J11.2 0
3.5TIK-3.8 JI1.3J12.1
IK-3.11 TIK- JI2.2J13.1
5.9T1IK-13.3 JI3.2
31

16.2 Pemmenwue 3ana4 u ynpaxHeHHMA. 1 84 ITK-3.4 T1K- JIT.1JI1.2 0
PaboTa ¢ 31eKTpoHHOM 3.5TIK-3.8 JI1.3J12.1
OubMMoTeKoH (MMOITOTOBKA K TIK-3.11 IIK- JI2.2713.1
CUTYallMOHHBIM 5.91IIK-13.3 JI3.2
3amadam). OpopmieHrEe OTYeTa MO 21
n1abopaTOpHBIM paboTaM.

/Cp/

16.3 Pemienue 3aga4 1 ynpaxHeHUH. 2 60 I1K-3.4 TIK- JI.1J11.2 0
Pabora c anexrpoHHO# 3.5TIK-3.8 JI1.3J12.1
OoubNMoTeKol (MoArOTOBKA K IIK-3.11 TIK- JI2.2J13.1
CUTYallMOHHBIM 5.91IK-13.3 JI3.2
3aiayam). [TonroroBka u 21
oopmiieHHE OTYETA 1O
n1abopaTOpHBIM paboTaM.

/Cp/

6. ®OHJ] OLIEHOUYHBIX CPEJICTB

6.1. KoHTpoJIbHBIE BONPOCHI M 3aJaHUS

Mo mucummmrae XuMus popMaMy TEKYIIEro KOHTPOJIS SBISIOTCS:

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

TKG6 - Bemmonnaenue PI'P.

B teuenue cemectpa npoBoasarcs no 2 npomexxkytodnbix koutposis (ITK1, TTIK2, T1K3, T1K4) B Buze KOJIJIOKBUYMa T10 TIPOHICHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIHIA.

HWrorossrit korTpons (UK) B 1 cemecTpe— sx3amMeH;

BO 2 ceMecTpe — 3ayer.

PacuerHo-rpadudeckas paborta CTyAEHTOB 09HOH (HPOPMEI 00yIEeHHS

PacuetHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuersn». Llensto BeimonHeHus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKHUX 3HAHUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYAEHTOB, HO3BOJISIOIIMX OCBOUTD CIICIUAIbHBIC Pa3/ielIbl
JVICITUTIIHHEL.

B 3amauu PI'P BxoauT:

. HAYYHUTHCS 3alUCHIBATh YPaBHEHHs PEAKIHMHU B MOJIEKYJIIPHOH M MOHHOW (opmax;
. BECTH pacyeTsl 1Mo (GopMyJaM M YPaBHCHUSIM XUMHUYCCKHAX DPEaKIIHIA;

. paboTaTh CaMOCTOSITENIBHO;

. HAYYHUTHCS HACHTU(UIIMPOBATH BEUIECTBA

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

JucnepcHble CUCTEMBI.

KomrnekcHble coeTMHEHMS.

OCHOBBI HACHTU(HKAIIMN HEOPTAaHWIECCKAX COCTHHEHHUI.
lanpBanndeckue »neMeHTHl. DJ]C raapBaHUYECKUX AIIEMEHTOB.
. OneKTponu3 paciiuaBoB U pacTBopoB. 3akoH dDapanes

CIMCOK HCTTOTb30BaHHBIX UCTOYHUKOB (0,5¢.)

DR~

Bemonnsiercst PI'P cTyieHTOM MHAMBHAYaIBEHO MO PYKOBOACTBOM IPEIOIaBaTes BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITENBHO.
Cpok caun 3aKOHYEHHOH pabOThI Ha IPOBEPKY PYKOBOJMTEIIO YKa3bIBacTCs B 3a1aHKu. [locie 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 MAcCCy CJIEIYIOIINX COeIUHEHUI:

H3BO3, NaH2PO4

2. | T AByXBaJIGHTHOTO METaJlIa BHITECHSET U3 PacTBOpa MeAHOM comu 2,61 r Menu. BorunciuTe SKBUBaJICHTHYIO U aTOMHYIO Macchl
Y Ha30BUTE METAJLI, €CITM DKBUBAJICHTHAst Macca Menu pasHa 31,8 r/Moib.

Bapuanr 2

1. PaccunTtaTh SKBUBAJIEHTHYIO MacCy CJIEIYIOIINX COEIUHEHUN:

P205, CaOHNO3




2. Brraucnure SKBUBAJIEHTHYIO MAaCCy METaJlIa, €CIIH ero OKCUA coaepxut 19,66 % xucnopona.

BapuanT 3

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:

Fe(OH)2, Ba(NO3)2

2. 10 r MeTas1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa, U3MEPEHHOTr0 IpH H.y. HaliTu sKBHBaNeHTHYIO Maccy MeTasuia.
Bapuanr 4

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CJIEIYIOIINX COeTUHEHUI:

PbS, CuOHCI

2. OnpenennTe SKBUBAJICHTHYIO MacCy METaJlIa, €CIIM €ro COeJUHEHNE ¢ TOPOM CollepkuT 87,5 % Metaina. DKBUBaIEHTHAs
Macca ¢ropa paBHa 19 r/MOIB.

Bapuanr 5

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEeIYIOLNX COCTUHEHUI:

Si02, K2HPO4

2. 13 2,4 r merayuia ony4eHo 4,8 r cynpduaa Merayuia. JKBHBaIEHTHAsI Macca cephl paBHa 16 r/Monb. Halfure SKBHBAICHTHYIO
Maccy MeTaia.

BapuanT 6

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIUHCHHUI:

Ca(OH)2, Al2(SO4)3

2. ITpu pactBopenuu B kuciote 11,9 r merasnna BeLaeaniaocs 2,24 1 BoAopoia, U3MEPEHHOTO MpH H.y. OnpenennTe SKBUBAJICHTHYIO
Maccy MeTaia.

Bapuanr 7

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeIUHEHUN:

HNO3, Fe(NO3)3

2. OmHO U TOXEe KOJIMYECTBO MeTalula pearupyet 6e3 ocratka ¢ 0,4 r kuciopona u 0,8 npyroro sinemenTa. Haliqute S5KBUBAICHTHYIO
Maccy 3JIEeMeHTa.

Bapuanr 8

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOIINX COCUHEHNI:

NH4Cl, MgOHBr

2. Ha mefitpanusanuro 19,6 r kucnotsl Tpedyercs 16 r runpokcuna HaTpus. OnpeaennTe SKBUBAJICHTHYIO MacCy KHCIIOTHL
BapuanTt 9

1. PaccunTaTrh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHHUIH:

H2S04, NaHSiO3

2. Ilpu cxxuranuu 1,8 T TpexBaJeHTHOTO MeTajula Mony4deHo 3,4 T ero okcuaa. Halaure s5KBUBaJIEHTHYIO U aTOMHYIO MacChl
MeTaa.

Bapuanr 10

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJIEIyIOIINX COeTUHEHUN:

Zn(OH)2, FeSO4

2. Onpenenure 3KBUBAJICHTHYIO Maccy MeTamia, 0,12 T KOTOpOro BBITECHSIIOT U3 KUCIOTHI 112 Mil BOJOpOAa, U3MEPEHHOIO IIPU H.Y.
BapuanT 11

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

Na2Si03, Cr203

2. 4,4 v AByXBaJICHTHOTO MeTaJu1a pearupytoT ¢ 0,56 11 kuciopoaa, K3MEpPEHHOTO NpH H.y. UeMy paBHa aTOMHas Macca metasuia?
Bapwuanr 12

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHHUIL:

CaO, Cr2(S04)3

2. CKONBKO JIUTPOB BOOPOAA, H3MEPEHHOTO IIPHU H.y. BeinenuTces npu pacTBOPEeHNH B KUCIIOTE § T MeTallla, SKBUBAJICHTHAS Macca
kotoporo 20 r/MoJb.

BapwuanT 13

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

Al, NH4NO3

2. Oxcup HemeTaa coepkut 27,27 % HeMmeTanna. Beraucnute 3KBUBaJIEHTHYIO MacCy HEMETANIa U €ro OKCHIA.

Bapuant 14

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

BaBr2, CH3COONa

2. Ha ne#itpanmsanuro 9,8 r kucinotel Tpedyetcst 11,2 T ruapokcuaa kanus. OnpenennTe SKBUBaJICHTHYIO MacCy KACIOTHI.
Bapmnanr 15

1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:

MnO2, AIPO4

2.21,3 r maraus 1 13,8 T HEM3BECTHOTO MeTaJIa pearupyloT 0e3 ocTaTka ¢ OXHUM U TEM K€ KOJMYeCcTBOM Kuciopona. Haianre
SKBHBAJICHTHYIO MAacCy HEM3BECTHOTO METaJlIa.

Bapuanr 16

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOIMINX COCUHEHUI:

AlF3, H3PO4

2. Ilpu cxuranuu 6 T AByXBaJEHTHOTO MeTasuIa ObLIO MOMTy4YeHo 8,4 T okcuaa MeTauia. Haliure SKBUBaICHTHYIO H aTOMHYIO
MacChl 3TOTO MeTalia.

Kputepuu ouenku:
- OLICHKA «OTJIIMYHOY» BBICTABIISICTCS CTYICHTY, €CIIM OH Habpan 4 6ansioB




- OLIEHKA «XOPOIL0» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpan 3 Ga/mios
- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 2,5 GaiioB
- OLICHKA «HEYJOBJIECTBOPUTEIILHOY» BHICTABILSIETCS CTY/ICHTY, €CIIM OH Habpai MeHee 2,5 6aos.

TK 2 «KoHueHTpanuu pacTBOPOB»

Bapuant Ne 1

1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o macce) pactBopa.
2 (z)’ipez[ennn Maccosyto oo HNO3 B 10 H. pactBope, ¢ mrotHocThiO 1,29 r/mm. 3,5
BapuanTt Ne 2
1 B 45 r Bogs! pactBOpeHo 6,84 r caxapossl C12H22011. Beruucauts MOJIBHBIE JONH caXxapa W BOABL.
2 ZBfIchnMTB HOpMaNbHOCTH 14,7 %-Horo pactBopa H2SO4, ecim mioTHOCTH pacTBopa paBHa 1,1 T/MiL. 3,5
Bapuant Ne 3
1 B xakom o6weme 0,05 M pactBopa Ca(OH)2 comepxkutcs 2,8 T Bemiectsa?
2 zBflqncnnTb MossipHocTh 10 %-Horo pactBopa Na2SO3, minotHocts koToporo 1,05 r/mi. O0bseM pactBopa paBeH 1 1.
3,5
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOr0 pacrsopa?
2 zBflqncnnTb MossipHOCcTh 18 %-Horo pactBopa HCI ¢ miotHOCTBIO 1,09 T/MIL 3,5
Bapuanr Ne 5
1 B xakoit macce Boxsl cinenyet pactBoputh 30 T KBr, 4To0sI momy4nTs pacTBop ¢ MaccoBoii noneit KBr, pasHoit 6 %.
2 zBfquanTL HopManbHOCTh 10 %-Horo pactBopa Na2SO3, mnotHOCTh KoToporo 1,05 r/mi. O6sem pacTBopa paBeH 1
JL. 3,5
Bapuanr Ne 6
1 Kakas macca xmopuna 6apust conepxurcs B 0,1 m 0,1 H. pacTBopa?
2 zBfquanTL MomsipHOCTE 10 %-Horo pacTBopa KapOoHaTa HATpHs, INIOTHOCTH KoToporo 1,08 r/mi. O6bem pacTBopa
paBeH 1 . 3,5
Bapuant Ne 7
1 Borurcnute HOpManibHYHO KOHIeHTpaluo pactBopa K2S04, B 0,02 1 kotoporo coaepxwurcs 1,74 r pacTBOPEHHOTO
BEII[ECTBA.
2,5
2 Kaxoit 06wem 2 H. pactBopa H2S04 notpedyercs nns npurotosneHus 500 mn 0,5 H. pactBopa? 3,5

Bapuant Ne 8

1 Omnpenenure MaccoByro OO (B %) Xiopuaa Kanus B pactBope, coxepxarieM 0,053 xkr KCI B 0,5 1 pactBopa,

IUTOTHOCTB KOTOporo paBHa 1,053 r/mir.

2 IZ—I’J?OTHOCTL 10 %-noro (mo macce) pactBopa Na2SO4 pana 1,091 r/mi. PaccuntaTh MOJSUIBHOCTB 3TOTO PacTBOPA.
3,5

Bapuant Ne 9

1 B xakom ob6weme 0,1 H. pactBopa comepxurcs 8 T CuSO4?

2 12(’a51<0p“1 o6wvem 0,1 M pactBopa H3PO4 moxHo mpuroroButh u3 75 miu 0,75 H. pactBopa? 3,5

Bapuant Ne 10




1 U3 400 r 20 %-Horo (110 Macce) pacTBopa MpH OXJaXJIe-HUM BbLAEIHI0Ch S0 I' pacTBOPEHHOro BeliecTBa. YeMy paBHa

MaccoBasi OJI 3TOTO BEIIECTBA B OCTABIIEMCS PacTBOpe? 2,5
2 BerunennTs MaccoByro m0MI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH, mnotHOCTBIO 1,310 I/MIT.
3,5

Bapuant Ne 11

1 Ckonbko moneit KOH Haxomures B 4 11 25 %-Horo (o macce) pactBopa KOH mmotHocThIO 1,24 1/MAI?
2,5

2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BeraucnnTs MONSIBHOCT 3TOTO

pacTtBopa. 3,5

Bapuanr Ne 12

1 Haiiti MaccoBy1o [0JI0 IIIOKO3BI B pacTBope, cojeprkamieM 350 r Bojasl ¥ 70 T TIIIOKO3BL
2,5
2 Kaxoit 06vem 6,0 M pactBopa HCI HyxHO B3sTH Ut mpurotoBieHus 25 ma 2,5 M pactBopa? 3,5

Bapuant Ne 13

1 Cxonpko rpammoB NaCl morpebyercst anst nmpurotosienus 450 r 20 %-Horo (mo macce) pactBopa?

2,5
2 K 500 mut 32 %-Ho#t (o macce) HNO3, miotHOCTRIO 1,20 r/™Mi1, mpubaBmmm 1 i1 Bogsl. UeMy paBHa MaccoBast OIS
HNOS3 B nonydensom pactBope? 3,5

BapuanT Ne 14

1 BbIuucnnTh MONATBHYIO KOHICHTPAIMIO PACTBOpPA, IPUTOTOBIEHHOTO pacTBopeHueM 45 1 rmoxo3st C6H1206 B 400 T
BOJIBI.

2,5
2 Beruucnuts HopMmaneHOCTH 0,2 M pactBopa H2S04.

3,5

Bapuanr Ne 15

1 BbruuciuTh MOJBHBIE O CHUPTa U BOAbI B 96 %-HoM (10 Macce) pactBope 3tuioBoro cnupra C2HSOH.

2,5
2 CKOJIBKO MWJUTHIIUTPOB KOHIIEHTPHPOBAHHON COJSHOHN KHCIIOTHI, INIOTHOCTHIO 1,19 1/Mi, comeprkamei 38 % (mo macce)
HCI, nyxHo B3s1b ans npurotosienus 1 i 0,5 H. pacTBopa? 3,5

Bapuanr Ne 16

1 Haiitu maccy NaNO3, Heobxoqumyro amis npurotosieHus 250 mn 0,2 H. pactBopa. 2,5
2 Kakoii o6wem 0,05 . pactBopa KNO3 MoxxHo moiyduts u3 100 M 1 H. pactBopa? 3,5

Kpurepuu oneHku:

- OIIEHKA «OTJINYHO)» BBICTABIIACTCS CTYJICHTY,CCIIH OH Habpan 6 6amioB

- OLIEHKA «XOPOIIOY» BBICTABIAETCA CTYCHTY,eCIH OH Habpan 4,5 6annos

- OLICHKA «YIOBJIETBOPUTEIILHO» BBICTABISCTCS CTYICHTY,ECIIH OH Habpain 3,5 6ajuioB

- OLICHKA «HEYJIOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTYACHTY,ECIIN OH Habpas MeHee 3,5 6auioB.

TK 3 «Peaxuuu nonnoro oomena. I'uaponusz»

BapuanTt Ne 1

1. Hanmmwte ypaBHEHHS peaKiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:
a) AlICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2SO4 —

2. Hanmmmre ypaBHEHHsI PeaKIHii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH —

BapuanT No 2

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

a) CuSO4 + Na2S —

0) KOH + HNO3 —




B) CaCO3 + HCl —

2. Hanmmmwure ypaBHEHHS peaKiiiii B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuaHT Ne 3

. Ykaxure cpeny pactBopa u pH:

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

a) FeSO4 + KOH —
0) NH4Br + NaOH —
B) K2S + HNO3 —

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

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuanr Ne 4

. Ykaxure cpeny pactBopa u pH:

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

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

2. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH U HOHHO-MOJIEKYJLIpHO#T hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

BapuanT No 5

. Ykaxure cpeny pactBopa u pH:

1. Hanmmwre ypaBHEHHS peaKiiuii B MOJIEKYIISIPHOH ¥ HOHHO-MOJIEKYJIIpHOI (hopme:

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

2. Hannmmre ypaBHEHHsI peakiii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH Gopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

. Ykaxure cpeny pactBopa u pH:

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYIIIPHOH (opMe:

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

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOM U HOHHO-MOJIEKYIISIpHOi! hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

. Ykaxure cpeny pacrsopa u pH:

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

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

2. Harmummre ypaBHEHHS Peakiiii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIpHOI (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K25+ HOH —

Bapuant Ne 8

. Ykaxkute cpexy pactsopa u pH:

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

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

2. Hanmmure ypaBHEHHS peaKiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

. Ykaxwure cpeny pactBopa u pH:

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




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

2. Hanmmmre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:

a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

BapuanT Ne 10

1. Hanmmwre ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:
a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

2. Hanmimure ypaBHEHHMS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHO (opMe. YKaxuTe cpeny pacTsopa u pH:

a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

Bapuant Ne 11

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:
a) CrCI3 + NaOH —

6) K2CO3 + HCl —

B) CH3COONa + H2S0O4 —

2. Harmmmmre ypaBHEHHS peakiuil B MOJICKYJIIPHOI 1 HOHHO-MOJIEKYIISIpHO# (hopme. Ykaxute cpeny pactBopa u pH:

a) CH3COONH4 + HOH —
6) Zn(NO3)2 + HOH —
B) Na3PO4 + HOH —

BapuanT Ne 12

1. HanmmmTe ypaBHEHUS peakyii B MOJIEKYISIPHOH i HOHHO-MOJIEKYJIIPHOH (opMe:
a) AgNO3 + MgBr2 —

6) CaCO3 + HNO3 —

B) NH4Cl + NaOH —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYIAPHOH U HOHHO-MOJIEKYIISIPHO (opMe. YKaxuTe cpexy pacTsopa u pH:

a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuant Ne 13

1. Hanmmmre ypaBHEeHHs! peakiyii B MOJICKYJIAPHON U HOHHO-MOJIEKYIIIpHOH (hopMme:
a) ZnCI2 + H2S —

6) CH3COOK + H2S04 —

B) NaCN + HCI —

2. Harmmmmre ypaBHEHHS peakiuii B MOJICKYJIIPHOI 1 HOHHO-MOJIEKyIIsIpHO# hopme. Ykaxute cpemy pactBopa u pH:

a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

1. Hanmmmre ypaBHeHMs peakiyid B MOJICKYJIIPHOH W HOHHO-MOJIEKYIISIpHO# (hopme:
a) FeCI2 + KOH —

6) CH3COONH4 + NaOH —

B) K2SiO3 + HCI —

2. Harmmmwure ypaBHEHUS peaKIiii B MOJIEKYJISIPHOW M HOHHO-MOJICKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:

a) NaCN + HOH —
6) Snl2 + HOH —
B) K2SO4 + HOH —

Kpurepuu onenku:

- OIICHKA OTJIMYHO» BBICTABIIACTCS CTYICHTY, €CIIH OH Habpan 9 O6aiioB

- OIICHKA «XOPOIII0Y» BBICTABIISIETCS CTYACHTY, €CII OH Habpan 7 6ayuioB

- OILICHKA «YJIOBIICTBOPUTEIILHOY BBICTABIISCTCS CTYICHTY, €CIIH OH Habpau 5,5 6amios

- OLICHKa «HCYIOBJICTBOPUTECIIbHO» BBICTABIACTCA CTYACHTY, €CJIN OH Ha6pan MCHEC 5,5 0aIloB.

TK 4 «OxucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUNY




Bapuanr 1
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PacCTaBUTh KOI(QQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) NaBr + PbO2 + H2S0O4 —PbSO4 + Na2SO4 + Br2 + H20
6) C12 + KOH — KCI + KCIO3 + H20

Omnpenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapwuanr 2
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PacCTaBUTh KOI(QQPUIIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

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

Omnpenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapwuanr 3
Ha ocHOBaHNY 3JIEKTPOHHBIX yPABHEHHUH PacCTaBUTh KOI(QQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) 12 + KOH — KIO3 + KI + H20

Ompenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapmuanr 4
Ha ocHOBaHNY 3JIEKTPOHHBIX yPABHEHHUH PacCTaBUTh KOI(QQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

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

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLIUI
BapuanTt 5
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PacCTaBUTh KOI(QQPUIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) AsH3 + 02 — As203 + H20
6) CI2 + KOH —KCIO + KCI + H20

Omnpenenure THI MPUBEICHHBIX BBIIIE OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITHH
Bapuanr 6
Ha ocHOBaHNY 3JIEKTPOHHBIX YPABHEHHUH PacCTaBUTh KOI(PQPUIIMCHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) H2S + HIO3 — S + 12 + H20
6) KC103 + HCl — CI2 + KC1 + H20

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKLIUI
Bapuanr 7
Ha ocHOBaHNM 3JIEKTPOHHBIX YPABHEHUI PaccTaBUTh KOI(QQPUIMCHTBI, YKa3aB OKHCINTENb U BOCCTAHOBHTEb

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

6) KNO3 — KNO2 + 02

Ompezenute THIT IPUBEICHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii

Bapuanr 8

Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Ompezenute THIT IPUBEJCHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInii
Bapuanr 9
Ha ocHOBaHHM 3JEKTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(DUINUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) KMnO4 + HCl — CI2 + MnCI2 + KC1 + H20
6) HCIO3 —ClO2 + HClIO4 + H20

Omnpenenure TUM MPUBEICHHBIX BBIIIE OKUCIUTENILHO-BOCCTAHOBUTEBHBIX PEAKIHH
Bapuanr 10
Ha ocHOBaHHM 3JEKTPOHHBIX yPaBHEHUH PacCTaBUTh KO3()(DUINUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20
6) Cul2 — Cul + 12




OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINi
Bapwuanr 11
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
BapuanT 12
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) 12 + CI2 + H20 — HIO3 + HCl
6) KCIO3 — KCI + 02

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIN
Bapwuant 13
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) FeCI3 + SnCl2 — FeCI2 + SnCl4
6) H2S + 02 — SO2 + H20

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuanr 14
Ha ocHOBaHHMHM 3NIEKTPOHHBIX YPaBHEHUI PacCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEITb

a) KMnO4 + KI + H2S04 — K2S04 + MnSO4 + I2 + H20
6) KCIO3 — KCl0O4 + KCl

OnpeznenuTte TUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapwuant 15
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
Bapuanr 16
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3()(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) H2S + CI2 + H20 — HCI + H2S04
6) NH4NO2 — N2 + H20
OHpeIIeJ'II/ITe THUIT HpI/IBeI[eHHI)IX BBIIIC OKUCIINTCIIBHO-BOCCTAHOBHUTCIIBHBIX peaKI_[I/Iﬁ

Kputepuu oneHku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY,ECIIN OH Habpan 6 OajuioB

- OIIEHKA «XOPOIIO» BRICTABIACTCS CTYICHTY,eCIH OH Habpan 4,5 6amios

- OLICHKA «yJIOBJIETBOPUTENHHO» BBICTABISAETCS CTYCHTY,eClU OH Habpai 3,5 6aioB

- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABILSIETCS CTYAEHTY,ECIIN OH Habpas MeHee 3,5 6auioB.

TK 6 PI'P Ha TeMy «XUMHYECKHE PaCUETh»

Crtpykrypa pacueTHO-rpaduIecKoii paboThl U €€ OPUCHTUPOBOYHBIN 00BEM
3amanme (1 c.)

1. lucniepcHbIE CUCTEMBI.

2. KomIiekcHbIe COEIMHEHHUS.

3. OcHOBBI HJICHTH()HUKAINE HEOPTAaHHIECKUX COCTIMHEHHH.

4. l'anpBannyeckue dneMeHTsl. DJ]C raJpbBaHUYECKIX SJIEMEHTOB.

5. DnekTpoau3 paciiiaBoB U pacTBOpoB. 3akoH Dapajes

Kputepuu ouenku:

- OLICHKA «OTJIMYHOY» BBICTABIISIETCS CTYJCHTY ,eClId OH Habpan 15 6amios

- OLICHKA «XOPOIIO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 12 Gamios

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 Oamios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY ,eCIH OH Habpax MeHee 9 6aioB.

HaumeHoBanue 1abopaTOpHBIX paboT
OmnpeeneHne SKBUBAICHTHON MacChl META/UIA IO 00bEMY BBIICIHBILETOCS BOIOPO/IA.
OrmpezienieHre SHTANBINN PEAKIMH HEUTPaTU3aIuK




CKOpOCTh XUMHUECKHX PEAKIUH U XUMHIECKOE PABHOBECHE
ITpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPALUH
Peakuiu B pacTBOpax 3JIEKTPOJIUTOB

Konnonansie pactBopst

Peaxiiu okucieHHA-BOCCTaHOBICHUS

IIK 1 na Temy «OcHOBHBIE 3aKOHBI U onpeaeneHus xuMun. Ctpoenue atoma. Ilepuoamueckas cucrema JI.I1. Menneneesa.
Xumudeckasi CBA3b U CTPOSHHE MOJIEKYJI. DHEPreTHKa XMMUUECKUX MTPOLECCOB. XUMHUUECKask KHHETHUKAY

Bapuant Ne 1

I. CocTaBbTe MOJHYIO AEKTPOHHYIO (popMyny anementa Ne 85. HazoBuTe 3TOT 3/IeMEHT M yKa)XHMTE, B KAKOM MEPHOAE,
TpyNIie ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHYECKHX YPOBHSX U MOLYPOBHSX
HaXOMATCS €T0 BAJIICHTHBIC AJIEKTPOHEL.

2. UYro Takoe o- u 7- cBsA3u? M300pa3uts reoMeTpuyeckyo cxemy obpaszoBanus moiekyn H2 u N2. Ckoiabko ©- U 7- CBSI3eH
B 3THX MOJIEKynax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/I)x. BerauciuTh cTaHIapTHYIO
sHTaIbIHI0 00pazoBanus N20, ecnmi AHCO2 (r) =-393, 5 kI[»/MOTb.

4. Kak cnenyer n3MeHHUTh AaBJIeHUE ra30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTH CKOPOCTh PEAKLIUU 2802 (1) + O2 (r)
— 2S03 () B 27 paz?

5. BerunennTs TeMnepatypHbI K03(h(GUINEHT CKOPOCTH PEaKIWH, €CIIH MPH MOBBINICHNH TeMueparypsl Ha 40 °C peakuust
yckopsiercst B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r)[1 2NO2 (1) — 184,6 xJIx?
Bapuant Ne 2
1. CocTaBbTe MOJHYIO MIIEKTPOHHYIO (popMymy #oga U rpadHUuecKyio CXeMy pacIpeesieHus ero JIEKTPOHOB IO

SHEPreTHUECKUM sfueiikaM B HOpMaIIbHOM U BO30YI€HHOM COCTOSHUX. Kak BIusieT cTeneHs BO30YK/ICHUS IEKTPOHOB Hoja Ha
€ro BaJICHTHOE COCTOsIHUE?

2. Kakue THITBI XUMHYECKOH CBSI3W HMEIOT MecTo B MoJiekyinax CO2, C12? M300pa3nuTh reOMETPHYECKOE CTPOCHHE MOJICKYIT
U CXEMBI IICPEKPHIBAHUS MICKTPOHHBIX 00IAKOB.
3. Paccuurats sHTanenuio obpasosanust HCI, ucxons u3 TepMOXUMHUECKOTO YpaBHEHUS

4 HCI (r)+ O2(r) = 2 H20(r) + 2 CI2(1),
ecm AHx.p. = -114,2 x/I)x, AHH20(1) = -241,8 x/I>x/Monb
4. Kak u3menurcst ckopocts o0patHoii peakunu N2 (r) + O2 (1)) 2NO (1), ecnu yBeIM4YUTh AaBJeHUE B 2 pasa, a
TeMIIEpaTypy OCTaBUTb NOCTOSIHHOMN?
5. Kak m3MeHuTCsl CKOpOCTh peakiuu Mpu noHmwkeHuu temneparypsl ¢ 80 °C no 50 °C, ecnu TemneparypHbIi
KO3 (PUIIEHT CKOPOCTH PeaKuy paBeH 27
6. B xakoM HampaBIeHHM CMECTUTCS PaBHOBECUE PEaKLUH
2CO (1) + 02 (r)[12CO2 (r) — 566 xJlx
a) TIpY TTOHIDKCHNH TeMITepaTypHI;
0) npy MOHIKEHUN AaBICHUSA?
HanumuTe BbIpakeHHe KOHCTaHTHI PABHOBECHS 3TOM pEeaKIMu.

Bapuant Ne 3

1. Kax m3MeHsI0TCsl CBOIMCTBA - 3JEMEHTOB C YBEIMYECHHEM 3apsIOB sSAep HX aTOMOB:

a) B IIpeJieTIax JaHHOTO Ieprofa; 0) B mpeaenax JaHHo! rpymmsl. OTBET MPOMILIIOCTPUPOBATE IPUMEPaMH.

2. Kaxk o6pasyercst nonnas cBa3p? Kakue anemMeHTsI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpUMeEpBI.

3. CKOJIBKO TEIUIOTHI BBIACIHUTCS NPpH okuciaeHun 103 J1 aMMHaka, M3MEPEHHOTO IPU HOPMAaJbHBIX YCIOBHSX, MO PEAKIHUH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ]x

4. Kak uzmenurcst ckopocts npsimoii peakimu 2CO (1) + O2 (1)1 2CO2 (T), ecnu JaBieHNE B CHCTEME YBEIHMYUTH B 4 paza?

5. BoruuciuTh TemnepatypHblii K03 (QUIIMEHT CKOPOCTH peakuuy, eciau Npu MmoBbleHun temneparypsl ¢ 10 °C go 70 °C

CKOPOCTb peaKiuu Bo3pocia B 729 pas.

6. Kaxumy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIlMH MPOAYKTOB PEAKIIMH MOXKHO CMECTHUTH PaBHOBECHE B

CHCTEME BIIEBO?
2H2 (r) + 02 (r)[] 2H20 (1) + 483,6 kI

Bapuanr Ne 4

1. Kaxue s5eMeHThl NEpHOJUIECKON CHCTEMBI TIPEACTABISAIOT CO0OI CaMblil aKTUBHBIH METAJI ¥ CaMbli aKTHBHBIN
HemeTaun? JlaTh 0OBSICHEHUS U COCTAaBHUTH MTOJHBIE 3JICKTPOHHBIE (POPMYJIBI 3THX SJIEMEHTOB.
2. N306pa3uts crpykrypHsle dopmymsl coequnenuit K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTEIIEHH OKHUCICHHOCTH
9JICMEHTOB B 3THX CoeIMHEeHHsIX? Kakie TUIIbI XUMHYECKUX CBsI3eH NMEIOT MECTO B MX MOJIEKyJIax?
3. BeramcnnTh, CKOJIBKO TEIUIOTHI BBIACIUTCS MPH 00KuUre 1 Kr Cynb(uaa MUHKA IO PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0O (x) + 2S02 (1), AH° =-943,6 x/]x
4. Bo ckonbko pa3z 3amemnutes mpsiMast peakuus  3H2 (1) + N2 (1)0J 2NH3 (1) €CII JIaBJIEHUE B CHCTEME ymajeT B 2




paza?

5. Ha ckonbko rpajsycoB Haj0 YBEIMYUTH TEMIICPATypy, YTOObI CKOPOCTh PEAaKUUH BO3pocia B 27 pas, eciiu
TeMITepaTypHBII KO QUITEHT CKOPOCTH PeaKiy paBeH 37
6. B xakoM HanpaBJIeHUM CMECTUTCSI PABHOBECUE PEAKLUU

2CO (r)0 CO2 (r) + C (1) — 172,5 xlIx
a) MpH TIOBBINICHUN JTaBJICHNUS;

0) Ipy NOHKCHUH TEMIIEPaTyPHI;

B) MpH MOBBIIEHNH KoHIeHTpauuu CO27?

Bapuant Ne 5

I. N306pa3uth pacnpeaencHue dJIEKTPOHOB MO KBAHTOBBIM SUYeHKaM B aTOMax aproHa, Kaiubimsi, ¢ocdopa.

2. [TpuBecTy mprMep MOJICKYJIbI ¢ Sp2- THOpUIU3ALMEeH 3IEKTPOHHBIX 0071akoB. Kakoi yronm Mexziy cBSA3sIMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY

3. Omnpenenuts dHTANBINIO 00pa3oBanusa CS2, ucxons u3 ypaBHEHHS

CS2+302— CO2+ 2502 + 1100 xJIx,
eciim AH CO2 (r) = - 393 kJI»x/ monb, AH SO2 (r) = - 297 xJIx/ Mo

4. Kak u3MeHHTCS CKOPOCTh PEaKIuu 2NO (1) + C12 (r)[] 2NOCI (1) pu yBenuueHuu KoHneHTpauuu NO B 2 paza?
5. Kak m3MeHuTcst CKOpOCTh peakiyy mpu nosbimeHnn temmnepatypsl ¢ 0 °C go 50 °C, ecnu TemneparypHbIi
K03()(DUIMEHT CKOPOCTH PEaKIUH paBeH 37

6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE pEAKLIUU

N2 (r) + 02 (r)[1 2NO (1), AH° >0
a) TIpY MTOBBILICHHH TEMIIEPATYPBI;
0) pY TOHVDKEHWH JTaBIICHUS?
Hanwmmte BeIpaykeHHe KOHCTaHTHI PABHOBECHS 9TON PEaKIUH.

Bapuanr Ne 6
L. BaneHTHBIC 7IEKTPOHBI aTOMOB 3JIEMEHTOB ONHCBHIBAIOTCA (pOpMynamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. Ha30BUTE 3TH 3JIEMEHTBI K COCTABbTE MOJIHBIC 3JICKTPOHHBIC (POPMYJIBI KX ATOMOB.
2. IpuBecTH mpUMepsI MOJIEKYIN BEIIECTB, B KOTOPHIX aTOMBI COCIHHSIINCH ObI KOBAJICHTHOH IOJISIPHON W HEMOJIAPHON
CBS3BI0. 11300pa3uTh CXEMbI CTPOCHHUS 3THX MOJIEKYJL.
3. Boruucnuth sHTaNBINI0 00pazoBanus npornaHa C3HE mcxoas U3 ypaBHEHHUS €O CrOpaHus

C3HS(1) + 502(t) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 Ik,
eciim AHCO2(t) = -393, 5 x/Ix/monb, AHH20(t) = -241,8 x/[)/MoIb!
4. Paccuuraiite ckopocth xummuyeckoir peakumu — 2NO (1) + O2 (1) — 2NO2 (1), ecnu KOHIEHTPAIH BEIeCTB
cocrarisitot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/i;
[NO2]=0,01 monb/n

5. BerumenuTs TeMnepatrypHbI KO3 (OUINEHT CKOPOCTH PEaKIMH, €CJIU MIPU MOBBIMICHUH TeMneparypsl Ha 30 °C
CKOPOCTb PEaKI1K Bo3pocia B 64 pasa.
6. KakuMu M3MeHEHUsIMU TeMIepaTypsbl, JaBIEHUS U KOHIEHTpauuu [O2] MOXKHO CMECTHUTh BIIPAaBO PaBHOBECHE PEAKLUH

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

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYCHTY,eCIH OH Habpan 15 6anioB

- OLICHKA «XOPOLIOY BHICTaBJISIETCS CTYJCHTY,EClIM OH HaOpan He MeHee 12 6anoB

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY,ECIIN OH Habpal He MeHee 9 6aiioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILSIETCA CTYACHTY, €CIIH OH HabOpain MeHee 9 6aios.

1K 2 Bopa. O0miast XxapakTepuCTHKa PaCTBOPOB. PacTBOPHI 371€KTPOIIUTOB.

Bapuant Ne 1

1. [laiiTe ompezeneHue pacTBopa, paCTBOPUTENS, PACTBOPEHHOTO BemiecTBa. ONpenennuTe pacTBOPUTEND U PACTBOPEHHOE
BEIIIECTBO B pacTBOpE, ITOIydIeHHOM IIpy cMenmBanuy: a) 100 T Boaer u 200 T caxapa; 6) 200 r Bogs! u 100 r aneToHa.

2. Kak obecnieunts ycnoBus, 3ameanstomue rugponns? Kak yckoputs ruaponus?

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

4. PactBop, B 200 M1 KOTOpOTO HaXOAWTCS 3 T HeanmekrposuTa, obnanaer mpu 20 0C ocmorndecknM pasierreM 500 xla.
Omnpenenure MOJIEKYSIPHYIO MacCy BEIECTBa.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KumeHust Bofbl, ecinu B 300 r Boasl pactBoputh 27 r rimoko3sl C6H1206?
DOymnockonuieckas kouctanta Boabl E = 0,52 °C.

6. PactBop, cogepxxamuii 0,265 r Na2CO3 B 100r Boas!, kpucramiausyercs npu temneparype -0,13 °C. Beruncnurs

KaXKyInyrocs creneHs quccornuauy Na2CO3 B atom pactBope. Kprockonuueckast konctanTa Boasl K = 1,86 °C.
Bapuant Ne 2

I. Kak u3Mensiercs pacTBOPUMOCTh Ta30B B KUIKOCTAX C MOBBIIEHHEM TemiiepaTypbl? C MOBBILIEHHEM JaBICHUA?




2. Uro Takoe 3IEKTPONUTUYECKAs OUCCOLMALMA U KaK 3aBUCUT JTOT IIPOLECC OT HOHU3UPYIOLIEH CHIIBI PACTBOPUTEINS U
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJIE JJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparmu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,07

4. BerumennTs ocMOTHYECKOE JABJICHHE pacTBOpa, copepskamero B 1,4 1 63 r rmoxo3sr COH1206 npu 0 °C.

5. BoruucnuTh Temneparypy KpUCTaJUIM3allii pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckas koncranra Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kumnut nipu temneparype 100,31 0C. Haiigute nyst sToro pactsopa

n3oToHnueckui ko3dpunuent. EH20=0,52.

Bapuant Ne 3

I. Kak mpupozaa pacTBopuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA pacTBOPUMOCTH? B kakoMm pacTBopuTese — BOJAE MU
OcH30I1e — OYAyT Jy4Ille pacTBOPATHLCS aMMHak U cepoyriepon CS2?

2. JlaiiTe ompeneneHus CIEeIyIOINM TePMHUHAM: 3JIEKTPOIUTHYECCKAs ANCCONMANNS, IIEKTPOIUTHI, HEMICKTPOIIHUTEL,
KaTHOHBI, aHHOHBI. [IprBeauTe IpUMEphl COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHust pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BorunciuTh Kaxyilyrocs crenens auccouuanuu ximopuna kanus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r Boasl,

€CJIM 3TOT pacTBOp kpucraumsyercs npu -2 °C. Kpnockonuueckas koncranra Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe auarpamMmMa cocTOsiHUs Bozbl? KakoBo arperaTHO€ COCTOsSHHE BOJBI IIpU cleayromux ycioBusx: a) T = 293 K|
P =100 xIIa; 6) t =50 °C, P =200 IIa?

2. Uro Takoe KOHCTaHTa aucconuanuu? Kak cBsfizaHa KOHCTaHTa JUCCOLMAIMH CIIAOBIX DJIEKTPOJIUTOB CO CTENEHBIO MX
Jucconuanumn?

3. Haiitu crenens aucconuanyy cepoBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pacTtBope, ecinu KOHCTaHTa
JUCCOIMALIUY JUIs 3TOH cTyneHu paBHa 1,1¢10-7.

4. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 IMa. Cxonbko rpaMMoB caxapa
conepxxurcs B 1 1 pactBopa?

5. IMpu xaxoit mpubmm3uTeNnsHO Temneparype Oyner xumers 40 %-Hblil pacTBop 3THIIOBOTO criupta C2ZH50H B BOme?
O0yanuockonuueckas koHctanta Boasl E = 0,52.

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure ass 3Toro pactBopa M30TOHUYECKUN

koaddurmment. KH20=1,86

BapuanT Ne 5

1. ITpy onmMHAKOBBIX JIM TEMIEpaTypax KHIAT M KPHCTAJUIN3YIOTCS pacTBOpHUTeNb U pacTBop? Chopmynupyiite
COOTBETCTBYIOIINE 3aKOHBI.

2. YTo Takoe M30TOHWYECKAN KO3()(HUIMEHT U KaK OH CBA3aH CO CTCIEHBIO JAWCCOIMAIMHU AJICKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE pacraacTcsi B BOJHOM PACTBOPE €ro MOJIeKyia?

3. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenu pasra 7,11+10-3. IIpeneGperas
JUCCOIMalUel o APYTUM CTYIEHSM, BBIYMCINTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

4. [Ipu kakoif TemmepaTrype OCMOTHYECKOE JaBJeHHE pacTBopa, coaepkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

5. KakoBa Temmneparypa KurieHHs pacTBOpa HedNeKTpoiuTa, cofepxauiero 3,01¢1023 monexyn B nuTpe BoAbI?
DOymrnockonuyeckas KoHcTanTta Boabel E = 0,52 °C.

6. ITpu xakoii Temmeparype Oyzner kumeth 1 m pactBop NaCl, ecnu crenens aucconunanuu NaCl pasaa 84%?. EH20=0,52
Bapuant Ne 6

1. [epeuncnure Qusmueckne CBOWCTBA BOABL. Kakue M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa pojib aHOMAJINUK BOJBI B Ipupoje?

2. Yro Takoe CTENEHb AUCCOLMALMU M KaK OHA 3aBUCUT OT KOHLEHTpalUu pacTBopa?

3. Bo ckonpko pa3 xoHmeHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiie, yem B 1 H. pactBope H2S04 (a0 =
51 %)?

4. Paccuntare MOJNEKYJSIpHYIO MacCy HEdJIEKTPOJIUTa, €ClU B 5 J1 pacTBOpa COAEPIKUTCS 2,5 T HEdJIEKTPOINTa, a
ocMoTudeckoe nasienue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

5. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H12067?
D0ymnuockonuueckas koHctanrta soasl E = 0,52 °C.

6. PactBop, coaepxkammii 1,7 T xnopuaa nuaka ZnCl2 B 250 r Bojbl, KpucTauiu3yercs: npu temmnepatype -0,230C.

Omnpenenure KaXyIIyocs crenens qucconuanun ZnCl2 B stom pactsope. KH20=1,86

Kpurepnu onenku:

- OIIEHKA OTJIMYHO» BBICTABIIACTCS CTYICHTY,eCIH OH Habpax 15 6amioB

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

- OLIEHKa «YyJIOBIETBOPUTENBHOY BBICTABIIAETCA CTYJCHTY,eCIM OH Habpan He MeHee 9 6aioB




- OILIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

Bompocs! i mpoBeieHns IPOMEXKYTOUHOI aTTecTaru B opme sx3amena (1 cemectp):

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

2. OCHOBHBIE 3aKOHBI XHUMHH: 3aKOH OOBEMHBIX OTHOIICHHH, 3aKOH ABOTaJpO M €T0 CIEACTBHUSL. METOIBI ONpereIeHHs
MOJIEKYJIIPHBIX MAaccC ra3os.

3. [lepuoanueckuii 3akoH u nepuoauueckast cucrema Jl. 1. Menneneesa. [lepuonpl, rpynmsl U MOATPYIIIEI NEPHUOIUYECKOI
cucteMbl. CBs3b CTPOEHUS aTOMA C IIOJIOKEHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenne aroma. IToctynater bopa.

5. KBanToBbIe uncia, UX QU3MYECKUI CMBICI.

6. DrekTpoHHas opOUTaNb U «KBaHTOBas suerka». [Ipuarmn [laynn. [Ipasuno XyHna.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHS MX JICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
3JIEKTPOHY.

9. THIIBI XUMAYECKON CBSI3HM, HX OCOOECHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKHU.

11. KoBanentHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTOll BaJIEHTHBIX CBS3EH.

12. Crioco0b1 00pa3oBaHusI KOBAJICHTHOH XHMMHYECKOW CBS3H.

13. I'mOpran3anus aTOMHBIX SJIEKTPOHHBIX OpOWTaneif n e€ BHUIBIL.

14. INonspHOCTS XUMHYECKOIT CBSI3H. DNIEKTPUYECKUII MOMEHT JUIOINS MOJEKYIIbI.

15. Hounas cBsi3b, €€ ocodeHHOCTH. CTENCHh HOHHOCTH CBSI3U.

16. BonoponHas cBs3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. TepMmoxumusi, ee OCHOBHBIE OlpefeneHus. 3akoH ['ecca u ero cieacraue.

18. BHyTpeHHsIs1 Heprus U SHTaNbNUs. JHepreTuueckue dPEGeKTbl XUMUIECKUX MPOLIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposSTHOCTb COCTOSHUS CUCTEMBI U SHTPOIHUS.

20. HanpaBieHHOCTh caMOITPON3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX peakimid. JHeprus [mdOca.

21. Xumudeckass KHHeTHKa. CKOPOCTh XMMHUYECKHX Peakluil B TOMOTEHHOII M TeTepPOreHHOI cucTeMe.

22. BnusiHue npupoibl pearupyromux BEIIeCTB U TEMIIEPATYPhl HA CKOPOCTh XUMHUYECKOH PEeaKUu.

23. BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHUYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. OO6parnMele 1 HEOOpATUMBIC XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

25. CwMmernienue xumuueckoro pasHoBecus. [Ipunuun Jle [aTense.

26. Bona, e¢ ¢pusudeckue cpoiictBa. J[marpaMma cOCTOSIHHS BOIBI.

27. AHOMaNbHBIE CBOMCTBA BOJIBI, X MPUYMHA U POJb B MPUPOJE.

28. PactBopsl. 'mapatnas teopus J|.J1. Menneneesa. TemnoBeie 3(h(eKTsl pacTBOpEHUSI.

29. PacTBopuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTb Ta30B B JKHUIKOCTSIX.

31. KoHueHTpanus pacTBopos, €€ BUABL.

32. OcmMoc, 0OcMOTHYECKOE JIaBlIeHHe pacTBOpOB. 3akoH BauT — ['odda nys pacTBOPOB HEINEKTPOIUTOB U IEKTPOJIUTOB.
33. IToHnxeHue naBiieHUs] HACBIIEHHOIO Mapa PacTBOPUTENS HaJl pacTBOpoM. 3akoH Payis mist pacTBOPOB HERIEKTPOJIUTOB
1 3JIEKTPOJIUTOB.

34. INoBeIIeHNE TeMIIEpaTyphbl KUIICHUS PACTBOPOB. 3aKkoH Payist 11 pacTBOPOB HEIIEKTPOIUTOB U 3JIEKTPOIUTOB.
35. [ToHnxeHue Temmneparypsl KpUCTaJUIM3ALMKM pacTBOpa. 3akoH Payist A pacTBOPOB HEIJIEKTPOIUTOB U AJIEKTPOIHUTOB.
36. Teopust >1EKTPOIIMTUUECKON TUCCOLIMAIIUH.

37. IMpumennmocts 3akoHOB BanTt — I'odda u Payns x pacTBopam 3JI€KTPOIUTOB.

38. CnaOble 2JIEKTPOIUTHI, UX AUccoUManus. 3akoH pazbasieHus OcTBaibaa.

39. CuJIbHBIE JIEKTPOJIUTHL, UX AUCCOLUAlMsl. AKTUBHOCTh HOHOB.

40. Peakinm moHHOTO OOMEHa B pacTBOpax DJIEKTPOIHMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKAsT AUCCOUUANNsS BOAbl. HeHTpaibHble, KUCIBIE U IIENIOYHBIE PACTBOPHL.

42. Bonopoansrit nokazatens. [llkana pH, metons! onpenenenust pH.

43. I'maponus, ero KONMYEeCTBEHHbIE XapaKTePUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TeMIIEPaTyphl pacTBopa.
44. I'mpponus conei u ero BUABI (Ha IpUMeEpe YpPaBHEHUH THUIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JucnepcHble cUCTEMBI, X KIacCHU(UKalMs MO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHBIe CUCTEMBI, MX KIacCH(HUKAIMS 110 CTCIICHH JUCIepcHOCTH. CBOOOIHO- M CBS3HOIHUCIICPCHBIC CUCTEMBI.
47. YcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOphl CTAOMIM3aNH AUCTIEPCHBIX CHCTEM.

48. CopOuust 1 e€ BUIBL.

49. Komnounneie pactBopbl. CTpoeHUE KOJUIOUTHOW MUIICIUIBI.

50. Koarynsmnus KOJUTOMIHEIX pPAacTBOPOB M (haKTOPHI, € BBI3BIBAIOIIHUE.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxuuu oxucienus. Bakneiine BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENH.

54. OKHCIUTENBHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTD.

55. DIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC MOTEHIMANIBI U PAI HANIPSHKCHUH METalIoB.

56. [Tonsatue xumuueckoil naeHTuukanuy. KayecTBeHHbIE peakuuy Ha UOHBI.

57. KommnekcHele coenunenus. Teopus crpoenust Bepuepa. Homenwiarypa. IlepBuuHasi 1 BTopu4Hasi AUCCOLUALIUS.




2 cemecTp

TK 7 Kopposust meTaiioB

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCA CTY/ICHTY, ecii OH Habpan 11 6amros

- OLICHKA «XOPOLIOY» BBICTaBJISIETCS CTYJCHTY, €CIIM OH Habpals He MeHee 7,5 6ayuioB

- OIICHKA «YJIOBIICTBOPUTEIEHO» BBICTABISACTCS CTYICHTY, €CIIM OH Habpar He MeHee 6 OaiioB
- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BEICTABIICTCS CTY/ACHTY, €CIH OH HaOpax MeHee 6 OasioB.

TK 8 AnkeHbl. AJNKUHBI. ApeHBI

Kpurepuu onenku:

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

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

- OLIEHKA «YyJIOBJIETBOPUTEIBHOY BBICTABIACTCA CTYICHTY, €CIIM OH HaOpas He MeHee 7 O6anioB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 7 Gauios.

TK 9 CriupTsl, abAETUABI M KETOHBI, KAPOOHOBBIC KHUCIOTHI

Kpurepuu oneHku:

- OIIEHKA «OTJINYHO» BBICTABIIACTCS CTY/ICHTY, €ClI OH Habpan 12 6amioB

- OIIEHKA «XOPOIIOY» BBICTABIAETCA CTYJICHTY, €CIIM OH Habpai He MeHee 9,5 6annoB

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 7 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILSIETCSA CTYACHTY, €CIIH OH HaOpain MeHee 7 6aluios.

TK 10 CnoxxHble 3GUPBI, KUPBI

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €ClI OH HaOpan 11 OaymuioB

- OLICHKA «XOPOIIOY» BBICTABISIETCS CTYACHTY, €CIIH OH HaOpal He MeHee 7,5 6amios

- OIIEHKA «yJOBJICTBOPUTENEHOY BEICTABIACTCS CTYICHTY, €CIIM OH HaOpas He MeHee 6 6anioB
- OILIEHKa «HEYIOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €CIM OH Habpaa MeHee 6 6amoB.

TK 2 Ankensl. ATKUHBI. ApEHBI

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYICHTY, €CJI OH Habpan 12 6amroB

- OLICHKA «XOPOLIOY» BHICTaBJISIETCS CTYJCHTY, €ClIM OH Habpals He MeHee 9,5 6amioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpai He MeHee 7 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH HaOpain MeHee 7 6asos.

Tetpanp 1a60paTOPHBIX pabOT
HaumenoBanue 1abopaTOpHBIX paboT

Peaxiiu okucieHHA-BOCCTaHOBICHUS

Koppo3usi MeTamioB 1 3amuTa oT KOPpO3HU

M3ydeHue cBOMCTB NpeENbHbIX YIIIEBOJOPOJOB
M3ydeHue cBOMCTB HENPEEIbHBIX YIIEBOLOPOLOB
H3y4enue cBOICTB CIUPTOB, KETOHOB, KAPOOHOBBIX KUCIOT
N3yueHne cBOWCTB KUPOB

H3ydeHue cBONUCTB yIIeBOAOB

Pacnio3HaBaHue miacTMacce 1 BOJOKOH

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABNIAETCS CTYJEHTY, €ClId OH Habpan 5 6ainoB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpal He MeHee 3,5 6amios

- OIIEHKA «YIIOBJICTBOPUTEIEHOY BRICTABIIICTCS CTYCHTY, €CJIH OH Habpais He MeHee 2,5 6amioB
- OLIEHKa «HEYIOBIETBOPUTEIBHOY» BHICTABISIETCS CTYAEHTY, €CIIM OH Habpaa MeHee 2,5 6asios.

IIK 3 «Ankansl, ANKeHbI. AJTKUHBL. APEHbBD»

L. Aunkanbl. O6mast ¢popmyia. JlaliTe Ha3BaHUS NEPBBIM JICCATH MPEACTABUTEISIM AIKaHOB.
2. [lepeuncnure OCHOBHBIE METO/bI MONYy4YEHUs ankaHOB. IIpuBeauTE COOTBETCTBYIOIUE PEAKIIUU.
3. VKa)xuTe OCHOBHOE OTJIMYME XMMHUUYECKUX CBOMCTB alKaHOB OT APYTMX OpraHM4yeckux coeauHeHuil. [Ipu nomoiu

YPaBHEHUI XUMHUYECKUX PEAKLNH TOKAXKUTE, KaK B3aMMOJEHCTBYIOT aJIKAHBI C TaJlOr€HaMU.




4. Kakue peakuum xapakTepHs! JUIsi ankaHOB. Kax ankaHbel B3auMOAEHCTBYIOT ¢ kucimotamu? IIpuBennte ypaBHEHUS
peakuuii HUTpoBaHus no Konosanosy.

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

6. Anxensl. Obmas gopmyna. JaiiTe Ha3BaHMS IEPBBIM YCTHIPEM IIPEICTABBINTEIIIMATIKEHOB.

7. [lepeuncnure OCHOBHBIE METO/IbI MTOJIyUYEHHUs AJIKEHOB. lIprBeauTe COOTBETCTBYIOIINE YPABHEHUS pEaKLuil.

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

9. Kakue peakuun Hamboiee XapakTepHBI Ul alkeHOB. Hanmmmrte peakuuu ruApHpOBaHMS U OPOMHPOBAHHS.

10. ITpaBuno MapkoBHuKoBa. HanumuTe peaxiuio B3auMOAEHCTBHs MporieHa ¢ OPOMOBOIOPOIOM U PEAKIMIO I'HAPATAlHIO,
11. Kaxk ankeHbl B3aUMOJIEHCTBYIOT C OKUCITUTENSAMU?

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

13. [lepeuncnure OCHOBHBIE CUHTETHUYECKHE METObI IOJYUEHHs aleTuieHoBbIX YB. IlpuBeaure cooTBeTcTBYOINE
YPaBHEHHS PEaKIHH.

14. Kakne peakuum XapakTepHBI JUIS aJKUHOB. UTO SABIACTCS OTIMYUTENBHON OCOOCHHOCTBIO aJIKWHOB OT AJKEHOB?
15. Hanmmmre peakunu npucoeauHeHus k ankunam H2, Br2,HBr, H20.

16. Hanumure peakiyio TpuMepH3alliy aleTUIeHa, IPH KakhX yCIOBHAX OHA MpOTeKaeT?

17. Apensl. O6mas dpopMyna. YKakuTe Ha 0COOCHHOCTH CTPOSHHS apeHoB. [IpuBeanTe COOTBETCTBYIONINE YpaBHEHUS
peaxIuii.

18. [epeuncnure criocoObl moiaydeHus: apeHoB. [IpuBeauTe COOTBETCTBYIOIIME YPAaBHEHHS PEAKIIMM.

19. OObsicHUTE cHEeNU(UIHOCTh CBOWCTB apOMaTHYECKUX YB ¢ ydeToM MX CTpOCHUS.

20. Kaxue peaknum xapakrepHbl i apeHOB. Kak NeiCTBYIOT OKMCIUTENN Ha apeHBI.

21. Hammmure peaxiuio mpucoenunerus H2 k 6eH3omy.

22. Kak mpoTekaroT peakimu B3aumojeiictus 6ensona ¢ C12, H2SO4, HNO3.

23. ITo xakoMy NPHHIMITY IPOXOINT 3aMeIlIeHHe B OEH30JIBHOM SIIpe, €CIIM B HEM YK€ €CTh 3aMECTUTEIb.

24. IMpuBenure nmpuMep peaknuy B3aMMOJCHCTBUS METHIOCH30JIa C a30THON KHCIIOTOI.

25. [IpuBeaure npuMep peakuuy B3aUMOACHCTBHS HUTPOOEH30Ja C a30THOM KUCIOTOM.

26. Kax neficTByIOT OKUCIHMTEIN HAa TOMOJIOTM OCH3011a, KaKHe IIPOIYKTHI IIPH 3TOM 00pa3yroTcs.

Kputepuu ouenku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CIIM OH HaOpan 15 Oaymuios

- OLICHKA «XOPOIIO» BBICTABILIETCS CTYACHTY, €CIIM OH HaOpai He MeHee 12 GaioB

- OIIEHKA «YJOBJIICTBOPUTENEHOY» BEICTABIACTCS CTYICHTY, €CIIM OH HaOpai He MeHee 9 6anioB
- OLIEHKAa «HEYIOBIETBOPUTEIBHOY» BBICTABISCTCS CTYAEHTY, €CIM OH Habpaa MeHee 9 6aioB.

TIK 4 «Kucnopoacoaepxaiiue yrieBoa0pOoab

L. Kaxue coenHEHUsI OTHOCAT K KHCJIOPOJACO/CPXKAIMM OPraHNYecKUM coeJuHeHusM. [IpuBenure ux obuiue GopMyIibL.
ITo kakoMy npu3HaKy OHU OTIAMYAOTCA?

2. Cruptel. OxapakTepu3yTe 3TOT KIacC OpPraHHYEeCKHX coeAnHeHuH. [IpuBennTe MX KIacCHHUKAIHIO.

3. Iepeuncaure METOABI MOTY4YEHHs CIIUPTOB, yKA3bIBask MPH ATOM COOTBETCTBYIOIIME YPAaBHEHHs PEaKIUi.

4. Kak pearupyroT cnupTsl ¢ METAJUIMYECKUM HAaTpUEM M YKCyCHOW kucnoToil. Hamummre ypaBHenus peaxuuid. Kakue
MPOIYKTHI IPH 3TOM 00pa3yIOTCSL.

5. Hanmmure peaxiuio geruaparanuu 3TaHona. Uto oOpa3yeTcs ecy peakiuio MPOBOAUTH B M30BITKE criupTa?

6. HasoBure n3omepsl BallepHaHOBOM KHCIIOTHI IO MEXIyHApoJHOW HOMeHKIaType. M306pasure ux cTpyKTypHbIe
(hopMyITHL.

7. Kakuie KUCIOTHI OTYYat0TCs IPH OKUCICHUH CIIEIYIOUINX BEIIECTB!
a) 3—meTunOyrananp; 0) IPONEHANb; B)3TAHON;, T') MACISHBIN ajdbIEru.
Harmmmmmire ypaBHEHUs peaKiuii.

7. Kakyro peaknuio HY>KHO IPOBECTH, YTOOBI IPEBPATUTH JTHHOJIECHOBYIO KUCIIOTY B JIMHOJIEBYIO, @ 3aT€M B CTCAPHHOBYIO?
8. [Tpu moMoIIN KaKUX XUMHUYECKHX PEAKIMi MOKHO Pa3lUYUTh CIEAYIOIINE BEIIECTBA: MPOMAHOI, YKCYCHasl KUCIOTA,
3TaHajb?

9. PacroioxxuTe coeTMHEHUS B TTOPSIKE BO3PACTAHUSI KUCIIOTHBIX CBOWCTB:

a) yKCyCHas KUCIIoTa; 0) 3TaHON; B) GEHON; T) MypaBbUHAS KUCIIOTA.

10. C nOMOIIBIO KaKUX PEaKUud MOMXHO OCYIIECTBUTH NPEBPALICHUS:

a) aTaHOI — X [] arleTaT HaTpus;

6) meraHon —y [ hopMuaT Kaius;

B) YKCYCHas Kuciora [1Z[] iuxyiopykcycHast KHCIOTa.

1. ConsiMM KakMX KHCIOT SIBISIFOTCS:

a) BaJICpHHAT HATpHs; O) KalIPOHAT KaJlks; B) cTeapaTr HaTPHS;

T) popMHAaT KaJHsL.

HasoBure k1cnoThl 10 MEXTyHapOAHON HOMeHKIaType. Hanumure ypaBHEHUS XUMUYECKUX pEeaKuil.

12. Hanwumure cTpykTypHbIe (GOPMYJIBI CIIOKHBIX 3(PUPOB U KapOOHOBBIX KUCIOT, nMeromux coctas C7H1402. Ha3oBure
9TH BEIIECTBA.

13. W3 xakuxX KHUCIOT U CHUPTOB MOTYT OBITH IOJyYCHBI:

a) atwiadopmuar; 0) METHIBAIEPUHAT; B) METHINPONNOHAT; T) IPONWIHUTPAT. HanummTe ypaBHEHUs peakiuii.
14. Harmmmure ypaBHEHUS peakuuil STepHOUKAIIH MEXKIY:

1) MypaBBHHOI KHUCTIOTOH 1 3—MeTII-TICHTaHOJIOM —1;

2) BaJIepUaHOBOM KUCIIOTOW U 9TaHOJIOM—;




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

15.

Hanumure YpaBHCHUA peakum"[, C IMOMOIIBIO KOTOPBIX MOXXHO OCYUICCTBHUTH CJIICAYIOIINE MPEBPALLICHUSA:

a) oyranos—1 [] OyTaHanb [ | OyTaHOBas KACJIOTA [ | IPOMHIOYTHPAT;
6) metmnanerar [ arerat HaTpus L] yKCycHas KHCJIOTa [ MeTMarerar.

16.

Kakue xumudeckue peakiuu HE0OXOJUMO MPOBECTH, YTOOBI ONMPENeNUTh CACAYIONINe BEIIeCTBa: ITaHO; dTUIIAIETaT;

YKCYCHas KHUCJIOTa; alCeTalbACTUI.

17.

Kaxkne u3 CICAYIOINUX XUPOB ABJIAIOTCA TBEPABIMU, a KAKHC )KI/IIIKI/IMI/I?

a) TpucTeapar; 0) TpHoNeaT; B) JHOJICHHOCTEApaT; T) TPUIMHOJNEAT;
) TUNalIbMUTOCTEapaT
Harmmure cTpykTypHBIE (GOPMYITBI 3THX BEIIECTB.

18.

OCylIecTBUTH CIEAYIONINE TPEBPAIICHUS:

SKUAKUH x&up (Macio) [] TBEpABIA skup [ MBLIO.
19 HarmmmTe ypaBHEHHUS BOJTHOTO M IISIOYHOTO THAPOIIU3a IS CICAYIOIIUX KHUPOB:
a) oJieocTeaponanbMuaT; 0) IUIMHOJIEHOOIeaT; B) JUCTeapoaIbMHUaT.

19. B peaxiuu sTepudukammu sTaHona Maccoi 1,61r u ykCycHOI KuCIOTHI Maccoit 1,8T BBIXOA FOTOBOTO MPOIYKTa
cocraBuil 75%. Onpenenure Maccy 3TUiIaLeTaTa, KOTOPY MOKHO NOJTY4YHTh B JaHHOM peakuuu. Oteet: 1,98r.
20. W3o0pasute cTpykrypHBIE GOpMYIBI  a) JI-TIFOKO3HI, 6) L—ryroxo3sr; B) o—Jl-Tmokonmpano3sl; 1) B-JI—
TITIIOKO(ypaHo3
21. Kaxue n3 mpeicTaBlIeHHBIX BEIIECTB SIBIAIOTCSA 0, a Kakue P—rayromepamu ?
a)
22.
23.
24.
25. Hanummure ypaBHeHUs peakiuil cieqyromux NpeBpaieHui
KHCIJIOTa MHOTOaTOMHBIH CHHPT
TITFOKO032
9TaHOI STUI—0—TIIFOKO3U]
26. N3o0pa3ute TayroMepHbie GOpMbl HPYKTO3BI.
27. Kaxkoit 06vem okcnpa yrinepona (IV) (H.y.) BELIENUTCS NMPH CIUPTOBOM OpOKEHUH TITFOKO3BI Maccoit 100r?  Ortser:
24,81
28. ITpu GpoxkeHUH TIMIOKO3bI MONYyYHaH 3TaHonl Maccoi 500r, Beixon koToporo coctaBun 80%. Kakas macca riaroko3bl

HOZBEpIriIach OPOXKEHHIO?

29.

CocTraBbTe YpaBHEHHS pEaKIMid CIEAYIOIIUX MPEeBPaLCHHIH:

a) KpaxMan — TIJII0K03a — 3TaHOoJ — OkcHn yraepona (IV) — kpaxman
VKakuTe ycI0BUs IPOTEKAHUS peakuuit
31. caxapoza — X — 3TaHOI
Hazosure Bemectso X. Hanumure ypaBHEHUS peaKLMid.

30.
31.

caxapos3bl.

Kax nonyuuts n3 kpaxmana IIIOKOHAT Kajiblus. Hanuinure ypaBHEHUs peakuuid.
Hanunmure ypaBHeHUs peakuuii, Ipy MOMOMIM KOTOPBIX MOXHO OTIIMYUTH BOJHBIA pacTBOP IMIIOKO3bI OT pacTBOpa

Kpurepnu onenku:

- OIIEHKA «OTJIMYHO» BBICTABIIACTCS CTYJICHTY, €ClI OH Habpan 15 6amioB

- OIIEHKA «XOPOIIO» BEICTABIAETCS CTYICHTY, €CJIM OH HaOpais He MeHee 12 6amoB

- OLIEHKa «YyJIOBJIETBOPUTENBHOY» BBICTABIAETCA CTYICHTY, €CIIU OH HaOpan He MeHee 9 6anoB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpain MeHee 9 Gaiuios.

Bomnpocs! 1 mpoBeieHns IPOMEXKYTOUHOH aTTecTaluy B (hopme 3aueTa (2 ceMecTp):

RN

10.
11.
12.
XUMUHU
13.

Koppo3sust MetansioB u ee BUIBL

MeToabl 3aUThl OT KOPPO3UU METAIUIOB.

OcCoOeHHOCTH CBOMCTB aToMa yTIiIepoa B OPraHHYECKHX COCTUHEHHIX

Xapakrep XUMHUECKUX CBS3eH M BAJIEHTHOCTH yIIIEpO/a B OPraHUYECKUX COEIUHEHUSIX
Teopus crpoeHus oprannyeckux coeauHeHuit A.M. bytneposa

Baxnelinye NoHATUA OPraHUYECKOW XMMUU

SIBieHne uzoMepuu

l'omonoruueckuii psan. I'omonoru

VYI1eBOAOPOIHBIE PATUKATIBI

Krnaccudukarust opraHIIecKux COeIMHEHUN

[Ipupoaa u TUIIBI XUMUYECKUX CBSI3€i B OPraHUYECKUX COEIMHEHHUSIX

THUnbl XUMUYECKUX CBSA3EH B OpPraHMYECKUX COeIUHEHUsIX. OCHOBHBIE THIbI XUMHUYECKHX PEAKLHMH B OpraHMYecKoil

AnxaHbl (IpefeNbHBIe WIN HACHIIIEHHbBIE YITIeBOOpoAbl, Mapadunsl). HomenkiaTypa, pusndeckue, Xumudeckue

cBoricTBa. [lonyuenue, mpumenenue. L{uknoankanel

14.
15.

AJKeHBI (3THJICHOBBIEC YTIIEBOIOPOABI). HoMeHKmaTypa, Gu3ndeckne, XMMIYeCcKie cBoiicTBa. [lomydenue, mpruMeHeHHE.
AnxuHBI (aIeTHICHOBBIE yIrieBogoponasl). HoMmeHnwaTypa, ¢pusndeckne, XuMmudeckne cBoicTsa. [lomydenue,

IIPUMEHEHUE.




16. JlueHoBbIE YIII€BOAOPOIBI (AJIKAJAUEHBI)

17. Apomaruueckue yrieBonoponsl. Homenknarypa, ¢usnueckue, Xumuueckie cBoiictsa. [lomydyenue, npuMeHeHue.
18. Cruptel. Ipenensabie MHOTOaTOMHBIE cpTHL. Denonsr. HoMeHkmaTypa, Gpusndeckne, XUMIYECKIEe CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

19. Anbrerubl U KeToHbl. HoMeHk1atypa, ¢usnueckue, XuMudeckue cBoiicTa. IlomydeHnue, mpuMeHeHue.

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

21. Crnoxwnble 2¢pupsl. HomeHkatypa, Qusndeckue, XuMU4Ieckiue cBoiicTa. [lomydeHue, mpuMeHEHHE.

22. bronoruuecku BaxkHbIE OpraHUYecKHe BelecTsa. JKupbl

23. buonoruuecku BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

24. AzoTocoepkale oOpraHideckue coeuHeHus. benxu

25. Iommepst. Kimaccugukarms. CnocoOsl momydeHus

6.2. Tembl NHCbMEHHBIX padoT

1 cemectp

TK 1 «DxBrBaIeHT. 3aKOH YKBUBAICHTOB)

TK 2 «KoHueHTpanuu pacTBOPOB»

TK 3 «Peaxuuu nonHoro oomMena. ['uaponnsy

TK 4 «OKucnuTenbHO-BOCCTAHOBUTEIbHBIEC PEAKIINNY
TK 6 PI'P Ha TeMy «XUMHUYECKHE PAaCUEThI»

I1K 1 Ha Temy «OCHOBHBIE 3aKOHBI M onpeneneHus xumuu. Ctpoenue atroma. Ilepuoguueckas cucrema JI.I1. Menneneesa.
XuMugeckas CBA3b M CTPOCHHE MOJIEKyJI. DHEpreTHKa XMMHUUECKUX IIPOLECCOB. XUMUUECKast KHHETHKAY
IIK 2 «Boga. O01m1as xapakTeprcTuka pacTBOPOB. PacTBOPHI 371€KTPOIUTOB.»

2 cemectp

TK 7 «CtpoeHue npeaenbHbIX YIIeBOJ0POI0BY
TK 8 «AnkeHbl. AJTKHHBI. APEHBD»

TK 9 «Cnuptsl. Anpaerugsl. KeTonsr.»

TK 10 «Terpans mabopaTopHBIX paboT.»

IIK 3 «Ankanbl, AnkeHbl. AIKHHBL. APEHBD)
TIK 4 «Kucnopoacoaepxamiue yrieBoa0poab»

HanmenoBaHue nabopatopHbIx pabor 3a 1 u 2 cemecTpsl
OmnpeneneHne YKBHBAJICHTHOI MacChl METa/lIa 110 00bEMY BBLICIUBIIETOCS BOJOPO/IA.
OmnpeneneHne YHTAIBINN PEAKIUN HEHTpaTn3anum
CKOpOCTh XUMHUECKHX PEAKLIUH U XUMHYIECKOE PABHOBECHE
ITpuroroBneHue pacTBopa 3aJaHHON KOHLIEHTPALUH
Peakiiuu B pacTBOpax 31€KTPOIUTOB

Konnonansie pactBopsl

Peakiuu okucleHnsA-BOCCTAHOBICHUS

Koppo3sus MeTanos u 3aluTa 0T KOppO3UU

M3ydeHue cBOMCTB IpeNENbHbIX YIIIEBOJOPOJOB

M3yuenne cBONCTB HENPEAEIbHBIX YIIIEBOJOPOI0B
N3y4eHne CBOWCTB CITMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
M3ydeHue cBONUCTB )XUPOB

H3ydeHue cBOUCTB yIrIeBOA0B

Pacnio3HaBaHue miacTMacc ¥ BOJIOKOH

6.3. IIpouenypa oueHuBaHUs

B cootBercTBHH ¢ co3gannoii B HUMU JITAY 6amibHO-pedTHHIOBOW CHCTEMOM OICHKH 3HAHUN CTYICHTOB OYHOM (HOPMBI, ISt
JUCTIATUTAHBI pa3paboTaH KOMILIEKC TEKYIUX U IPOMEXYTOYHBIX KOHTPOJIeH 3HAHUH C UTOTOBOM OIEHKOW 3HAHWH MO JUCITUTUTHHE




ucxons u3 100-6amIbHOM CHCTEMBI, KOTOpast 3aTeM IEePEBOJUTCS B OLEHKH «OTIMYHOY, «XOPOIIOY, «YAOBICTBOPHTEIHHOY,
«HEYJIOBJICTBOPUTEIBEHOY, «3aU4TCHO» M «HE 3aUTCHON.

IIpumep cTpykTyphI HOPMUPOBAHUS OLEHKH PACUETHO-TpadHIecKoil paboThI

HaumenoBanue nokasarens Bbannst
WuTepBan 6amioB 3a mokasaresb, oT 6- g0 10 IToyueno
1 . CooTBeTcTBHE COmepKaHUS PAOOTHI 3aTaHHIO 1

2. I'paMOTHOCTD U3JIOKEHHUS U KauecTBO odopmieHus padoTsl. COOTBETCTBUE HOPMATUBHBIM TpeOOBaHHUSM. |

3. CaMOCTOSTENFHOCTD BBITIOTHEHHS paOdOTEHI, ITyOHHA ITPOPaOOTKH MaTepuala, HCIOIb30BaHNEe PEKOMEHJOBAHHON U CIIPaBOYHOM
JIUTEPATYPBI 4

4. IlpaBUNBHOCTH BBIIONHEHHBIX PAacueToB U rpadudeckoil yactu. OOOCHOBAHHOCTH U JOKAa3aTEIBHOCTh BBIBOJOB 4
HUTOI'OBAA OLIEHKA, 6amn 10

Kputepuu onenku:

- OLIEHKA «3a4TEHOY» BBICTABISIETCS CTYACHTY, €CIIH OH Habpan u Oonee 6annos;
- OLICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYAEHTY, €CII OH Ha0Opall MeHee 0aJoB.

[Tpumep cTpyKTYpHl GOPMHUPOBAHUS OLIEHKH Ja00paTOpHON pabOTHI

HanmenoBanue noxaszatenst Banner
WuTtepBan 0auioB 3a MoKaszaTemnb, OT 5 ITomyuyeno
1. IlpeaBaputenbHas MOATOTOBKA K J1a0OpaTopHOH padoTte 1

2. 'paMOTHOCTb M3JIOKEHHS M KauecTBO oopmieHus paboTel 1

3. CoOTBETCTBHE METOANKH PaOOTHI CTAHAAPTHON METOMUKE AKCIEepHMeHTa |
4. IlpaBUIBHOCTH BBIIOIHEHHBIX PACUeTOB U rpadudeckoil JacTu. 1
5. O0O0CHOBAHHOCTb U JOKA3aTEILHOCTh BBEIBOJOB 1

HNTOT'OBAS OLIEHKA, 6ann 5

Kpurepun onenxu: - mabopaTopHast paboTa CUUTASTCS YCIEIIHO CIAHHOM, €CITH M0 HTOraM OLIEHUBAHHS CTYACHT Habpai 5 6amios,
B JKypHaJIe IIperoiaBaTess 110 J1abopaTopHoii paboTe BbICTaBIACTCS OaLT

ConeprkaHnue KPUTEPHEB OIICHKH YPOBHS HTOTOBOH c(hOPMHUPOBAHHOCTH KOMITCTEHIINI B paMKaX y4eOHOH TUCIUIIINHEI C
3aBepiuaromeii GopMoii KOHTPOJIS B BUJE SK3aMEHa, 3auéTa

OreHka dKk3aMeHa/ 3a4eTa (YpOBEHb OCBOCHHS KOMITETeHIMH)  bammsr TpebOoBaHMS K YPOBHIO OCBOCHHUS MaTeprala
«OTANYHOY / «3aYTEHO»

(BBICOKHI) 90-100  OreHKa «OTJIMYHO» BBICTABIACTCS CTYACHTY, €CIIM OH NIyOOKO W MPOYHO YCBOWJI MPOTPAMMHBINH Mat
HCUYEPIBIBAIONIE, [TOCIECAOBATEIIFHO, YETKO 1 JIOTHIECKH CTPOHHO €T0 M3JIaraeT, yMEeeT TECHO YBS3BIBATH TEOPHIO C IPAKTHUKOM,
CBOOOJTHO CTIPABIISIETCS C 3a/1a9aMH, BOIPOCAMH U APYTHMH BHIAMH MIPUMEHEHUS 3HAHUH, TPUYEM He 3aTPYIHSIETCS C OTBETOM IPH
BUJIOM3MCHEHHH 3a[IaHU, UCTIONB3YET B OTBETE MaTepUall MOHOTpa(pUIECKO IUTepaTyphl, IPAaBHIBHO 00OOCHOBBIBACT IIPUHSITOEC
perieHue, BIaaeeT pa3sHOCTOPOHHUMHE HaBBIKAMH M IPUEMaMH BBITIOHCHHUS MIPAKTHICCKHX 3a1a4. CHCTEMHO W ITIAHOMEPHO
paboTaeT B TEUCHUH CEMeCTpa.

«Xopomoy / «3a4TeHO

(HOpMaJbHBIN) 75-89 Ol1leHKa «XOpOLIO» BBICTABISICTCS CTYICHTY, €CIIM OH TBEPJO 3HACT MaTepual, TPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IIPABIIIEHO IPHMEHSET TEOPETHYECCKIE
TIOJIOXKEHUS TIPU PEIISHIH MPAKTHIECKUX BOMPOCOB | 3a]1ad, BIaIeeT HEOOXOAMMBIMH HaBBIKAMU ¥ ITPHEMaMH UX BBITIOJTHEHUSI.
CHCTEeMHO U TJTAHOMEPHO PabOTaeT B TEUCHUU CEMECTpa.

«Y IOBJICTBOPUTEIBHOY» / «3a4T€HO» (MUHHMAJBHBIN, TOPOTOBBIi) 60-74 OrneHka «yIOBIECTBOPUTEIHLHOY
BBICTABIIACTCS CTYICHTY, €CIIH OH UMEeT 3HAHHS TOJBKO OCHOBHOTO MaTepraia, HO He YCBOHII €ro JAeTallel, TOMyCKaeT HeTOUHOCTH,
HEIOCTaTOYHO MPaBUIbHBIE (POPMYTUPOBKU, HAPYIIEHHS JIOTHYECKON TTOCIEA0BATEILHOCTH B H3JI0KEHUH POTPAMMHOTO
Marepuana, UCIBITHIBACT 3aTPyIHCHUS P BHITOJHEHHU MPAKTHYCCKUX padoT.

«HeynoBneTBopHUTENEHO» / «HE 3a4TEHO» (HM)KE ITOPOTOBOTO YPOBHS) Menee 60 OreHKa «HEYIOBIETBOPUTEIHHO»
BBICTABIISIETCS CTYJICHTY, KOTOPBIN HE 3HAET 3HAUNUTENFHON YaCTH MPOTrPaMMHOTO MaTepHrala, JOMyCKaeT CYIIeCTBEHHbIE OLIHOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSET [IPaKTHYeCKue padoThl. OLIeHKa «HEYIOBICTBOPUTEIBHOY» CTABUTCS
CTy/ICHTaM, KOTOpPBIC HE MOTYT MIPOJIOJDKUTE 00ydeHHe 03 JONOIHUTEIBHBIX 3aHATHH IT0 COOTBETCTBYIOIIECH AUCIIAIUIHE.

Kpurepun oLeHKu 110 AUCIUILIHHE, C 3aBepLIaronel popMoit KOHTPOIS - 3a4eT: OIIEHKA «3a4TEHO» BBICTABIISIETCS, €CIH CTYICHT
HabpaJ 1o uToram OaIbHO- PEHTHHIOBOH cHcTeMBI 3a cemecTp 60 U Gosiee 6a/IOB; OLICHKA «HE 3aYTEHO» BBICTABIISIETCS, €CITH
CTY/IEHT HaOpaJ 1o UToraM OaIbHO- PEHTHHTOBOM CHCTEMEI 3a ceMecTp MeHee 60 6aioB.




6.4. l'[epeqem, BU/JI0B OLICHOYHBIX CPEACTB

1 cemectp. Ilo gucrumanHe XuMus GopMaMu TEKyILIETO KOHTPOJIS SBIISIOTCS:
TK1, TK2, TK3, TK4, TKS - peuenue 3aaa4 1o npeICcTaBICHHBIM BapUaHTaM 3a/1aHui.
TK6 - Bemonnenue PI'P.
B Teuenne cemectpa npoBosaTes 1o 2 mpomexxyrounbsix koHTpos (1K1, TTK2) B Buae kKo/mutokBiuyMa Mo IpoiIeHHOMY
TEOPEeTHYECKOMY MaTepHaly JIeKIUil.
TK7, TK8, TK9, TK10 - penienue 3a1a4 1o npeacTaBIeHHBIM BapUaHTaM 3aJaHHH.
Ortuer o n1abopaTopHEIM pabotaM. PacueTHo-Tpadudeckas padora.
Hroroseriii kouTpoas (MK) B 1 cemecTpe— dKk3aMeH.
2 cemecTp.
B Tedenme cemectpa mpoBosTCS 1Mo 2 IpoMekyTOIHBIX KoHTpois (ITK3, [1K4) B Bue KOJUTOKBIYyMa 110 TPOHICHHOMY
TEOPETUYECKOMY MaTepUaIly JIEKIUH.
Otuet no 1abopaToOpHBIM paboTaMm.
BO 2 CEMecTpe — 3a4eT.

7. YHAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ron

JI1.1 | Jlyranckas N.A., Xumus: Kypc JEKUUH U1l CTYJEHTOB HallpaBJICHUs Hosouepxacck: , 2015,
Iataunsma E.B. "TexHoc¢epHas 6e30macHOCTB"

JI1.2 | IIataunsiHa E.B., Xumus: yaeOHoe mocodue Uist CTYJCHTOB HalpaBIeHUs Hosouepxacck, 2016,
JpoBoBo3osa T.1., "TexHochepHas 6e3omnacHocTh" nmpopuib "TloxapHas http://biblio.dongau.ru/MegaPr
Hsamropa B.B. Oe3omacHOCTB" oNIMI/UserEntry?

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

JI1.3 | Jlyranckas U.A., XuMHus: Kypc JICKIUH 7151 CTYZCHTOB HalpaBJICHHs Hosouepkacck, 2015,
[TatHunbaa 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: yIeOHHK Cankr-IletepOypr: Xumusnar,
Huxonsckuii A. b. 2020,

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

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

Kcenodonrosa . B.,
Skosnes U. I1.
7.1.2. lonoJHUTEIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron

JI2.1 | Apososo3osa T.H., Xumus: 1a00paTOPHBIN MPAKTHKYM UIS CTYJECHTOB BCEX Hosouepxacck, 2018,
[Manamosa O.10., HaTpaBJIeHUH http://biblio.dongau.ru/MegaPr
IIstHuueHa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&i1db=0

JI2.2 | Amapues A. U., Xumus : COOpHUK 3324 ¥ yIpaKHEHHI: y4eOHO-METOANIECKOe Hoocubupck:

KazakoBa A. A. rnocooue HoBocubupckuii
rOCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.3 | IIataunsiHa E.B. Xumus (CrenuagbHbIe pa3/ielsl): 1a00paTopHBIi npakTukyM st | HoBouepxkacck, 2023,

CTyIeHTOB HanpaBieHuil « TexHochepHas 6e30MacHOCThY, http://biblio.dongau.ru/MegaPr

«HedrerazoBoe nemno» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0

7.1.3. MeTtonuueckue pa3padoTKu




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
JI3.1 |IHamamosa O.10., Xumus: cCOOpPHUK 3314 AT CAMOCTOSATENIFHON pabOThI Hogouepxkacck, 2018,
HpoBoso3osa T.H. CTYZICHTOB [BCEX HalpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI3.2 | HoBouepk. HHX.- XUMUS: METOI. YKa3aHUs 10 U3y4. Kypca U BBIIOJ. KOHTD. HoBouepxacck, 2023,
MEJIAOP. WH-T paboThI I CTYA. 3a04. GopMbl 00y4. Hampari. "TexnocdepHas | http://biblio.dongau.ru/MegaPr
Houckoit AV ; cocrt.: |6e3omanocts", "HedTeraszosoe aeno" oNIMI/UserEntry?
E.B. ITaTuuisina, Action=Link FindDoc&id=42
0.10. lanamosa, 9090&idb=0
N.A. Jlyranckas

7.2. IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UHTepHeT"

7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 TlepevyeHb MPOrPaMMHOro odecreyeHust

7.3.1 Yandex browser
7.4 IlepeyeHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazer manabix OOO Hayunas anekrpoHHas http://elibrary.ru/
6ubnuorexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITJINHBI (MOIY JIA)
8.1 2313 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpencTBaMH O0YYEHUSI, CIy KaIllUMH JIsI IPEICTaBICHI HH(QOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHcTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., nmpoekrop Acerx113PH — 1mT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HAMIAAHBIE Tocoous — 15
wr.; Paboune mecra ctyneHToB; Pabodee MecTo mpernonaBarens.

8.2 2321 CrieraabHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZicTBaMH O0YUEHHsI, CITYKAIIUMHU [T TIpeCcTaBIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPALHOHHOTO 000pyJ0BaHNUS (IIEPEHOCHOIT): HOyTOyK Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1wT., 5xpan HacTeHHbIH — 1 WT.; Y4yeOHO-HarIsAAHbIE MOcOOUs — 9 1mT.;
Jocka - 1 mT.; Paboune Mecta cTyaeHTOB; Pabodee MecTo mpemnomaBaTesisl.

8.3 2102 CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOEIBI0 M TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIlUMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060py10BaHus (IEPEHOCHON): 9KpaH - | mT., mpoekrop - | mrt., HeTOyK
- 1 wrr.; Anmapar TBO — lmt.; Anmapar TB3 — 1 wir.; Iliura anexrpudeckas — 1 wr.; I[lnmura
nHarpesatenbHas ES-HA3040 — 1 wr.; azoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycHoe — 1 mt.; JlabopaTtopHas mocyzna; PacTBOphI peaKTHBOB, HEOOXOIHMMBIX AT
BBITIOJTHEHUS JTAOOPATOPHBIX paboT; AnTeuka ¢ MequKkaMeHTaMu — 1 mT.; Mebens tabopaTopHasi;
Jlocka MarHUTHO-MapkepHas - lmt.; CynmibHsli mikag - 1mT.; Becsr Texnoxummaeckue BJIKT-
500 - 1mT.; MydenbHas meus - 2 mT.; JJocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IpernojaBaTes.

8.4 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATHN3UPOBAHHON MEOENIBIO0 M TEXHUUECKUMU CPEeNICTBAMU
00yUYeHHS, CITY)KAIUMH TS TIPSACTABICHIS MHPOPMAIUU U OCHAIIEHO KOMIBIOTEPHOM TEXHUKOM C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K ceTH «VIHTepHET» 1 00eCTIeYeHHEM JIOCTYIIA B AIEKTPOHHYTO
nH(popMannoHHO-o0pa3zosatenbHyto cpexy HUMU Jlonckoit TAY: KommeroTeps! Mapoxk: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOD
OPTIQUESTQ — 2 mit.; Monurop Intel Celeron 430 — 1 mt.; Kadenpanprnas Oubmmoreka;
Cromnsl komnbloTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; TemaTruueckue IIaKaThl
—5mwr.; Jocka—1mr.; PaGoune mecta cryaenToB; Paboudee MecTo mpenogaBaTes.

9. METOAUWYECKHE YKA3ZAHUA JJIAA OBYYAIOINXCSA 110 OCBOEHHUIO JTUCHUITIJIMHBI (MOIY JISA)

1. MeToauveckne peKOMEHIAIUH 110 OPTaHU3allii CaMOCTOSITeNIbHOM paboThl oOyuatonuxcss B HUMU [ITAY [DnekrpoHHBIN
pecypce] : (BBen. B neiictBue npukazom aupekropa Nel06 ot 19 mrons 2015r.) / HoBodepk. wHxk.-Mennop. uH-T JloHckoi [AY .-
OnexrpoH. AaH.- HoBouepkacck, 2015.

2. Tlonoxxenue o Tekyuei arrecranuu oOyyaromuxcs B HUMU ATAY [DnexrponHslii pecype] (BBeneHO B IeiicTBUE MPUKA30M
mupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHckoi I'AY.-Dnekrpon. aan.- HoBouepkacck, 2015.-
Pexxum nmocryma: http://www.ngma.su - 20.08.2016.

3. TunoBbie POPMBI TUTYJIBHBIX JIUCTOB TEKCTOBOM JOKYMEHTAIUH, BBITOTHIEMOM CTyJJeHTaMH B y4eOHOM Tporiecce
[Onexrponnsiii pecypce] / HoBouepk. nmk.-menuop. uH-T JJoHckor [AY.-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum gocryma:
http://www.ngma.su

4. TlonoxeHue o MPOMEKYTOUHOM aTTECTANK 00YJAIONINXCS IO TIPOTpaMMaM BBICIIET0 00pa3oBaHusl [ DIEKTPOHHEIN pecypc
(BBeneHo B neiictBue npukazoMm nupekropa HUMMU JJonckoit TAY Ne3-OJ1 ot 18 suBaps 2018 1.) / HoBouepK. HHX.-METHOP. UH-T
Honckoit 'AY.-Dnexrpon. nan. - HoBouepkacck, 2018.

5. Hlanamoga, O.1O. xumus [DnekrporHbiit pecype] :COOpHUK 3a7a4 JIsl CAMOCTOSATENLHON paObOTHI CTYIEHTOB (BCEX
Hanpasnenuit) / O.10. [llanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nnx.-menuop. uH-T JJTAY. Hoouepkacck, 2018. —




http://www.ngma.su

6. [Tataumpina, E.B. Xumus: yaeOHOe mocoOue i CTyAeHTOB HanpasieHus "TexHochepHas 0ezomacHocTts" npoduis "TloxapHas
6ezomacHocts" / E. B. [larauisiaa, T. . [IpoBoBo3osa, B. B. Iamropa ; HoBouepk.umxk.-menuop. uH-T JJIAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.Jlyranckas, 1. A. XuMusi:Kypc JeKUUi Ui CTyAeHTOB HarpasieHus "TexHocgepHas 6€30macHOCTb"

/ W. A. JIyrauckas, E. B. ITataunpina ; HoBouepk. nmxk.-menuop. uH-T JICAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. IpoBoBo3oBa, T.U. XumMusi: 1abopaTOPHBIN MPAKTHKYM JUIsI CTYI€HTOB Beex HampasieHuii / T. Y. [IpoBoBo3osa, O. TO.
lanamosa, E. B. [Tsatauneiza ; HoBodepk. nmk.-menuop. uH-T JloHckoi I'AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. Xumus [Dnexrponnsiii  pecypc]: CO6. 3amad sl CaMOCTOSATENBbHOW pabOThl CTyHd. HampaBiICHHIH
«IIprpomooOycTpoHCTBO 1 BOIOIIOIB30BaHNEY, « TexHochepHas 6e3omacHocThY, «HedTerazosoe nemo» / O.}0O. llanamosa, T.W.
Jpososo3osa, E.B. ITarauisiaa; HoBowepk. HHX.-METHOP. HH-T. — DIEKTpoH. AaH. — HoBodepxkacck, 2018.
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