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

7 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 252
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 90
caMocCTOsTebHas paboTa 126
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Uroro
Henens 13 5/6 16 3/6
Bun 3anaruit vo | PO | vio | pmo| vo PIT
Jlexuun 14 (14 |16 |16 |30 |30
JlaboparopHsbie 14 |14 |16 |16 (30 |30
IIpakruueckue 14 (14 |16 |16 |30 (30
Hroro ayn. 42 142 |48 |48 [90 (90
KonrakrHas pabota |42 |42 (48 [48 |90 |90
Cawm. pabota 66 |66 |60 [60 |126|126
UYacel Ha KOHTPOIIb 36 |36 36 (36
HUroro 144 | 144 | 108 | 108 | 252 | 252
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp
PacuerHo-rpaduyeckas padora 1 ceMecTp
3auer 2 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOoOX0IMMOM JUISl OCBOSHHUS (PUBMYECKUX, XHMHYECKUX M OMOJIOTMYECKIX OCHOB B 9KOJIOTHHU U NTPUPOOIIOIb30BAHMS;
METOZaMH XUMHYECKOTO aHAJIN3a, 3HAaHUSIMH O COBPEMEHHBIX AMHAMHYECKUX Ipolieccax B IPUPOJE U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0T0Opa U aHaNIN3a Te0JIOTHYECKUX U OMOJIOTHUYECKIX MPo0, a TakKe HaBbIKAMU HICHTH(GUKALIUH U OTIMCAHUS
OMOJIOrNYEeCcKOro pa3sHoo0pasysl, €ro OLEHKN COBPEMEHHBIMU METOJAMH KOJIMYECTBEHHOI 00paboTKi HHpOpMaLK

3. MECTO JUCIUAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPUTEIbHOM 0AT0TOBKE 00y4al011erocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaAHHOM JMCUMIIJIMHBI (MOYJIs1) HEO0X0AUMO KaK
npejauecTByionee:

3.2.1 | TunporasoauHamMuka

3.2.2 | Merpomnorus, CTaHAapTH3aMU U cepTH(QUKALIUL

3.2.3 | CtpourenbHble MaTepHabl

3.2.4 | Teopernyeckass MEXaHUKa

3.2.5 | Oxonorus

3.2.6 | OxoHOMUKA

3.2.7 | KommbtotepHas rpaduka B mpodecCHOHATFHON e TeNbHOCTH

3.2.8 | ConpoTuBiieHHE MaTEpUaIOB

3.2.9 | Teopus ropeHus u B3pbiBa

3.2.10 [ Y4eOHas npakTyKa: Hay9HO-HCCIIEOBaTENbCKas paboTa (I0JIyYeHNe IePBUYHBIX HABBIKOB HAyYHO-HCCIIEI0BATENbCKOM
paboTsl)

3.2.11 | YueOHas TeXHOJIOTHYECKAS (TIPOSKTHO-TEXHOJIIOTHIECKast) PAKTHKA

3.2.12 | [IporHo3upOBaHKE OMACHBIX (PaKTOPOB MOXKapa

3.2.13 | [IpoekTupOBaHKUE CHCTEM MPOTHBOIIOXKAPHOTO BOJTOCHAOKEHHMSI

3.2.14 | [IpoTuBONIOKAapHOE BOAOCHAOKEHUE

3.2.15 | DnexTpoHNKa U 3IEKTPOTEXHUKA

3.2.16 | 3nanus1, COOpYKEHUS U UX yCTOMYUBOCTD IIPU MOXKApE

3.2.17 | HanéxHOCTh TEXHUYECKUX CUCTEM U TEXHOT€HHBIN PUCK

3.2.18 | [ToxapHas 6e301MacHOCTh TEXHOJIOTHYECKIX MPOIIECCOB

3.2.19 | [ToxapHas 6€30MacHOCTh IEKTPOYCTAHOBOK

3.2.20 | [Ipon3BoaCTBEHHAs SKCILTyaTallMOHHAS IPaKTUKA

3.2.21 | Ynpasnenue TexHochepHOil 6€30MacHOCTHIO

3.2.22 | KoMnbroTepHOE MOJIEIUPOBAHUE T102Kapa B IOMEILEHUH

3.2.23 | Hamzop 1 KOHTpOIIb B cdhepe 0e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX FCCIICOBAHUH B TPOYECCHOHAIBHOMN ESITeNEHOCTH

3.2.25 [ TToxapHas 6€30MaCHOCTh B CTPOUTENIBLCTBE

3.2.26 | [Ipou3BoACTBEHHAS W TIOXKapHAasi aBTOMATHKA

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHON KBaMU(HKAIIMOHHOM paboTHI, BKIIFOYAs IOATOTOBKY K IPOIEIype 3alUThl U IPOLEAYPY 3allUTEI

3.2.29 | [Ipon3BoACTBEHHAS NIPEAUIIOMHAS IPAKTUKA




3.2.30 | PaccnenoBaHue U 3KCIEPTHU3a [10KAPOB

3.2.31

[IpoexTupoBaHHue CHCTEM MTPOTHBOTIOKAPHOTO BOJTOCHAOKEHHSI

4. KOMIIETEHIIUHY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI IV CLIUTLJIMHbBI
(MOJY.JIST)

IIK-13 : Cnioco6HOCTH HCNOIb30BATH 3aKOHBI U METOIbl MATEMATHKH, €CTECTBEHHbIX, TYMAHUTAPHBIX U IKOHOMHYECKHX
HAaYK MPH pelieHuN NpoecCHOHATBHBIX 32124

IIK-13.3 : BiazieeT onpITOM UCMOJIb30BAHUE HAYYHBIX 3HAHUH JUTSI PEIICHHS KOHKPETHBIX 3a/1a4 B 00JIaCTH TeXHOCHEPHOM
0e301acHOCTH

IK-3 : Cioco6eH KOHTPOJIMPOBATH CTPOSILIHECS U PEKOHCTPYHPYeMble 31aHHs, TOMeLeHHs], B YaCTH BbIITOJTHEHHSs
NPOEKTHBIX PellleHnii 10 NMoKAPHOii 0e30MACHOCTH

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

[IK-3.4 : Ymeer onpenensiTs (pacCUUTHIBATh, 0OOCHOBBIBATH) XapaKTEPUCTHUKH WIIH MTapaMeTPhI CUCTEM OOHAPYKEHHUS ToXKapa,
OIOBEIICHNS M YIIPaBICHNUS 3BaKyalleil Toaei pH nokape, CUCTEM HPOTHBOIBIMHOI 3aIlUThI

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

I1K-3.8 : 3HaeT MeTO bl MPOTHO3UPOBAHHSI B3PHIBOIIOKAPHOH 0OCTAHOBKM M IIPOTHO3WPOBAHUS OITACHBIX (DAaKTOPOB IOXKapa

ITIK-5 : Crioco0eH pa3padaTbiBaTh MEpPONPUSITHS 110 CHHZKEHHIO II0KAPHBIX PUCKOB

[IK-5.9 : 3HaeT roproune U B3pHIBOONACHBIE XapaKTCPUCTHUKH BEIICCTB 1 MaTEPHAIIOB

5. CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI (MOAYJIA)

Kon HaumeHoBaHue pa3iesoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | HuTepakr. IIpumeyanne
3aHATHS TeM /BUA 3aHATHS/ Kype
Paznes 1. OcHOBHBIE 3aKOHBI
XUMMH
1.1 OrnpeieneHue YKBUBAJICHTHON 1 2 I1K-3.4 TIK- JI1.1 J11.2 0 TK-1
Macchl MeTaJlia 1o 00beMy 3.5TIK-3.8 JI1.3J11.4
BBIJIENUBIIETOCS Bogopoa. /J1ab/ T1IK-3.11 IIK- JI1.5J12.1
5.91IK-13.3 2.2
JI2.3J13.1
21
Pazgen 2. Ctpoenue aToma.
Iepuonnyeckas cucrema
jeMenTOB /.. MeHnaeseeBa
2.1 Crpoenue atoma. XuMHUYECKast 1 1 ITK-3.4 T1K- JIT.1JI1.2 0 [K-1
cBs13b. CTpoeHue aToMa u 3.51TIK-3.8 | JI1.3J12.1J13.
CHUCTEMAaTHKa XUMHUYECKUX TIK-3.11 TIK- 1
a1eMeHTOoB. [lepuonuyeckas 5.91IK-13.3 21
CHCTEMa 3JIEMEHTOB 1 U3MEHEHHE
cBoMcTB 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. DJICKTPOHHbBIC 000JIOUKH B ITK-3.11 TIK- 1
atome. KBaHToBbIe yncna. 5.91IK-13.3 21
IIpunnun [Maynu. Ipasuno Xynna.
Ilepnognueckuii 3axkon J[.U.
MenzeneeBa B CBETE COBPEMEHHOM
TEopuu cTpoeHus aroma. /JIex/
Paznen 3. Xumnueckasi cBsI3b U
CTPOeHHe MOJIEKY.JI




3.1

XuMHuecKas CBSI3b U CTPOCHUE
MOJIEKY L.

THIIBI XUMUYECKON CBSI3U:
KOBaJICHTHAsI, HOHHA,
BOJIOPOJIHASI, METAJITUUECKas.
Crpoenue molnekyJ. BimsHue Tumna
XHMHYECKOM CBS3H 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 XUMUYECKUX CBI3EH U MX
xapakrepuctruka. CTpoeHue u
cBoiictBa Monexyn /ITp/

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

J1.1J11.2

JI1.3J12.1J13.

1
o1

IK-1

Paznen 4. 3akoHOMepHOCTH
MPOTeKAHUA XUMHUYCCKUX
NMPOLEeCcCOB. JHepreTuKa
XHMHAYECKHX MPOIECCOB.
CropocTh XMMHYECKHX peaKIuii
U XHMH4YecKoe paBHOBecHe

4.1

DHepreTuka XUMUYECKUX
TpoueccoB. XUMHUYECKast
KUHETHKa DHEpreTU4ecKue

3 EKTHI XUMUYECKUX PEAKITHH.
BuyTpenHss sHeprus u
sHTaNbIMA. TepMoxumus. 3akoH
I'ecca. Temtora oOpa3oBaHus
XUMHUYECKUX COSAMHEHU.
[onsaTue 06 SHTPONTUH U FHEPTHU
I'n66ca. CKOpOCTh XUMHUYECKHX
peakiuii, BIASHUE HA Hee
Ppa3IuUHBIX (aKTOPOB.
XUMHUYECKOE paBHOBECHE.
IIpunin

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

/J1ex/

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

JI1.1 J11.2

JI1.3J12.1J13.

1
Ol

TIK-1

4.2

1. Omnpenenenue SHTAIBIUN
peakuuy HeHTpaau3aluuu
2.CKopOoCTbh XUMHUYECKUX PEaKIUi
1 XMMHUYECKOE PaBHOBECHE

/J1a6/

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

JI1.1 J11.2

JI1.3J12.1J13.

1
Ol

TK-2, TIK-1

43

1. DHepreTuka XMMHYECKAX
npoueccoB. Pacuet sHTaIBINN
XUMHYECKUX PEaKIIHA.

2. Kunetnka XuMH4eCKUX
npoueccoB. PacueT ckopocTu
XUMHUYECKUX PEAKLMH.

[pasuno Baar-T'odda. [Mpuammm
Jle-lllaTrenwe, cmenieHne
XUMHYECKOT0 PaBHOBECHS
(penieHre 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

OO0r1mas xapakTepucTuKa
pacTBOpPOB.

Crnoco0bI BEIpaXEHUsI COCTaBa
pacTBOpoB. DUIUKO-XUMUICCKHE
CBOJCTBa PacTBOPOB HE
SIIEKTPOJIUTOB U IEKTPOIIUTOB.
3axon BanT-T'oda u Payms.
(AHasn3 KOHKPETHBIX CUTYAIHil)
/J1ex/

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

JI1.1J11.2

JI1.3J12.1J13.

1
o1

I1K-2




52 1. O6mas xapakTepuCTHKA I1K-3.4 TIK- JI.1J11.2 TK-3
pacTtBOpoB. Pacyer KoHIIEHTpaluu 3.5TIK-3.8 | JI1.3J12.1J13.
pacTBOpPOB. IIK-3.11 TIK- 1
2. CBoiicTBa pacTBOPOB. 5.91IK-13.3 21
KonnurarusHele cBoiicTBa
pacTBOpPOB (pemieHUe
CUTYaIlMOHHBIX 33]1a4).
Mp/
53 [IpuroToBienue pacTsopa [K-3.4 TIK- JI.1J11.2 TK-3
3aJlaHHO# KOHIIeHTparmu /J1ad/ 3.5TIK-3.8 JI1.3J12.1J13.
MK-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. Knaccuduxarms TIK-3.11 IIK- 1
3JIEKTPOIUTOB. Teopusi CUITbHBIX 5.9TIK-13.3 21
AJIEKTPOJIUTOB. 3aKOH pa30aBICHUs
OcrtBanbna. I'ugponus coneit
/JTex/
6.2 PacTBOpBI 3JEKTPOTUTOB. ITK-3.4 T1K- JIT.1JI1.2 [TK-2
CaolicTBa pacTBOpOB 3.5TIK-3.8 | JI1.3J12.1J13.
anexrponuToB. 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
aeKTposuToB /J1ab/ 3.5TK-3.8 | JI1.3J12.1J13.
TIK-3.11 TIK- 1
5.91IK-13.3 31
Pa3znen 7. lucnepcHbie CHCTEMBI
U KOJJIOMIHBIE PACTBOPHI
7.1 JucnepcHble CUCTEMBI. [1K-3.4 TIK- JI1.1 J11.2 [TK-2
Knaccudukanus no crenenu 3.51K-3.8 | JI1.3J12.1J13.
JTIUCTIEPCHOCTH U arperaTHOMY ITK-3.11 TIK- 1
cocrosiHuio. Komnonaasie 5.91IK-13.3 21
pacTBOpbL. Ancopouus
KOJUIOMJTHBIX PAaCTBOPOB,
00pa3oBaHHE MUICIUTBL.
Koarynsmuus koimonos.
/JTex/
7.2 Komnnouansie pactBopsl /J1ab/ [K-3.4 TIK- JI.1J11.2 TK-6
3.51IK-3.8 | JI1.3J12.1JI3.
MK-3.11 TIK- 1
5.91IK-13.3 21
Paznen 8. OxkuciaurenbHo-
BOCCTAHOBHMTE/IbHbIE PeAKLIMH.
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.
MOTEHIAAJIBI METAJIOB. I1K-3.11 IIK- 1
DNEKTPOXUMHYECKUH psif 5.91IK-13.3 21
HaNpsHKEHUN METaIJIOB.
T'anpBaHMYECKUE DIIEMEHTBHI.
DJeKTpoJIN3 PacIuIaBoOB U
PacTBOpOB.
/JTex/
8.2 OCHOBBI DJIEKTPOXUMHH. [K-3.4 TIK- JI.1J11.2 TK-5
CocTaBieHUE OKUCIUTENbHO- 3.51IK-3.8 | JI1.3J12.1JI3.
BOCCTaHOBHTEIBHBIX IMK-3.11 IIK- 1
peakmuii. DIeKTPOIn3 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
59T1IK-13.3 21
Pa3znen 9. Koppo3us Meranios
9.1 Koppo3sus u ee Bunbl. 3ammura oT [1K-3.4 I1K- JI1.1JI1.2 [K-3
xoppo3zuu. /JIex/ 3.5TIK-3.8 | JI1.3J12.1J13.
IK-3.11 IIK- 1
5.9T1IK-13.3 31
9.2 Kopposus meTaisios B Kucioil u [1K-3.4 I1K- JI1.1JI1.2 TK-7
HelTpanpHOU cpene. CocTaBieHue 3.51K-3.8 | JI1.3J12.1J13.
AJIEKTPO-XUMHUYECKUX 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 .
IIpenenbHbie YrieBoa0POabI
10.1 1. Teopust XMMUYECKOTO CTPOEHUS I1K-3.4 TIK- JI1.1 J11.2 IK-3
OpPraHUYECKUX COCIMHEHUH. 3.5TIK-3.8 JI1.3J12.1J13.
DNEeKTPOHHOE U ITK-3.11 TIK- 1
IIPOCTPAHCTBEHHOE CTPOCHUE 5.91IK-13.3 €|
OpPraHUYECKUX COEeIMHEHUI.
2. IIpenenvHble yIiIeBOAOPOIBL.
Crpoenue. M3omepus. CBoiicTsa.
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.
VYcranosnenue 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€BOIOPOABI
11.1 HemnpenenbsHble yriieBoA0pOAbL. [1K-3.4 TIK- JI1.1 J11.2 TIK-3
Aunxensl, Ankunbl. CTpoeHue. 3.5TIK-3.8 | JI1.3J12.1J13.
Mzomepus. CrolicTaa. ITK-3.11 TIK- 1
IIpumenenue. 5.9TIK-13.3 21
/JTex/
11.2 AJkeHbl, ankuHbl. M3oMepus. ITK-3.4 T1K- JI1.1 JI1.2 TK-8
XapakrepHble XHMUYECKUE 3.5TIK-3.8 | JI1.3J12.1J13.
peaxuuu. /TIp/ ITK-3.11 TIK- 1
59T1IK-13.3 21
11.3 W3ydeHue cBOWCTB HENPEAEIbHBIX I1K-3.4 TIK- J1.1J11.2 TK-8
yII1eBO10po10B /J1ab/ 3.5TIK-3.8 JI1.3J12.1J13.
IK-3.11 TIK- 1
59T1IK-13.3 31
Paznen 12. Cnuprsl, aabaeruabl
U KeTOHBbI, KAPOOHOBBIE
KHCJIOTBI
12.1 CrnupTsl, abJETUABI U KETOHBI, [1K-3.4 TIK- JI1.1 J11.2 [1K-4
KapOOHOBEIE KUCIOTHL. CTpoeHue. 3.51IK-3.8 | JI1.3J12.1J13.
Hzomepust. TIK-3.11 TIK- 1
Ceoiictsa. [Ipumenenue 5.91IK-13.3 21

/Jlex/




12.2 CrupTsl, abAETHB 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. 5.91IK-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. Apomarnyeckue
yIJIEBOTOPOBI
13.1 Apomatnyeckue yrieBoA0POIbL. 2 [1K-3.4 TIK- JI1.1 J11.2 [1K-4
Bensonsl 1 ero romosory. 3.51IK-3.8 | JI1.3J12.1J13.
®Oenombl. /Jlex/ TIK-3.11 TIK- 1
5.9T1IK-13.3 31
13.2 BeH3oubl 1 ero roMos1ory. 2 I1K-3.4 IIK- JI1.1J11.2 I1K-4
®eHoubl. XapaKTepHble 3.51IK-3.8 | JI1.3J12.1J13.
XuUMU4deckue peakuuu. /I1p/ TIK-3.11 TIK- 1
5.9T1IK-13.3 31
Paznen 14. Cnoxubie 3¢upsl,
JKMPBI. YTJIeBOAbI
14.1 Crnoxuble 3OUPHIL, YKUPHIL. 2 [1K-3.4 TIK- JI1.1 J11.2 [K-4
YT1eBoAbI: 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 /Tp/ IK-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 yIi1€BOA0B 3.51K-3.8 | JI1.3J12.1J13.
/J1ab/ IK-3.11 TIK- 1
59T1IK-13.3 31
Pazpnea 15. beaku. Ilonumepst
15.1 benku. Ctpoenue. 2 [1K-3.4 I1K- JI1.1JI1.2 TIK-4
[omumepsl, moMMepHbIE 3.51K-3.8 | JI1.3J12.1J13.
MaTepHabl, UX MOJyUYEeHHE. ITK-3.11 TIK- 1
/J1ex/ 5.9T1IK-13.3 31
15.2 Ilmactmaccel. CuHTETHUECKHE 2 [1K-3.4 TIK- JI1.1 J11.2 [1K-4
BoJIoKHA. Peakiiumn 3.5TIK-3.8 | JI1.3J12.1J13.
nonumepu3amu. /I1p/ IK-3.11 TIK- 1
59T1IK-13.3 31
15.3 Pacno3znaBanue niuacTMacc 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
Paznes 16. CamocTosiTesibHAS
padora
16.1 IoxnroroBka k sk3amMeHy /DK3ameH/ 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.
OubNMoTeKOM (IMOATOTOBKA K IK-3.11 TIK- 1
CUTYallMOHHBIM 5.91IK-13.3 €|

3agadam). OgopmieHre oTdeTa mno
na00paTOPHBIM 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.
OoubnmoTekol (MoArOTOBKA K IK-3.11 TIK- 1
CHTYaI[HOHHBIM 59T1IK-13.3 31

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

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI M 3aJaHUS

Mo mucummmrae Xumus popMaMy TEKyIIEro KOHTPOJIS SBISIOTCS:

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

TKG6 - Bemonnaenue PI'P.

B teuenue cemectpa npoBoasarcs no 2 npomexxkytodnbix koutposis (ITK1, TTIK2, T1K3, T1IK4) B Buze KOJIJIOKBUYMa T10 MPOHICHHOMY
TEOPETUICCKOMY MaTepUAITy JICKIHIA.

HWrorossrit korTpons (UK) B 1 cemecTpe— sx3amMen;

BO 2 ceMecTpe — 3ayer.

PacgerHo-rpadudeckas paborta CTyAEHTOB 09HOH (HOPMEI 00yIEeHHS

PacuetHo-rpadudeckas padora (PI'P) Ha Temy «Xumudeckue pacuers». Llensto BermonHenus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKUX 3HAHUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYAEHTOB, O3BOJISIOIIMX OCBOUTD CIICIUAIbHBIE Pa3/ielIbl
JVICITUTIIAHEL.

B 3anauu PT'P Bxonut:

. HAYYHUTHCS 3aUCHIBATh YPaBHEHHs PEAKIHMHU B MOJEKYJIIPHOH M MOHHOW (opmax;
. BECTH pacyeTsl 1Mo (GopMyJaM M YPaBHCHUSM XUMHUYCCKAX DPEaKIIHiA;

. paboTaTh CaMOCTOSITENIBHO;

. HAYYHUTHCS HASCHTU(UIIMPOBATH BEUIECTBA

Crpykrypa pacdeTHO-rpaduaecKoii paboThl U €€ OPUCHTUPOBOYHBIN 00BEM
3amanue (1 c.)

JucnepcHble CUCTEMBI.

KommnekcHble coequHeHus.

OCHOBBI WICHTU(DHUKAIIMA HEOPTAaHHYECKUX COEJTUHEHHI.
lanpBanudeckue dmemenTsl. DJIC rarpBaHHYECKUX DIIEMEHTOB.
. DJEeKTpoNIN3 paciiiaBoB U pacTBopoB. 3akoH Dapanes

CIMCOK HCITONTb30BaHHBIX UCTOYHUKOB (0,5¢.)

DA~

Bemonnsiercst PI'P cTyieHTOM MHIMBHAYaIBHO MO PYKOBOACTBOM IPEIOIaBaTes BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSITENBHO.
Cpok caun 3aKOHYEHHON pabOThI Ha IPOBEPKY PYKOBOJHTEIIO YKa3bIBAa€TCs B 3a1aHKU. [locie mpoBepku U 10pabOTKM yKa3aHHBIX
3aMeuaHni, paboTa 3amuniaeTcs. [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 COeIUHEHUN:

H3BO3, NaH2PO4

2. 1 T ABYXBaJIGHTHOTO METaJlIa BHITECHSET U3 PacTBOpa MeAHOM comu 2,61 r Menu. BoruncinTe SKBUBaJICHTHYIO U aTOMHYIO Macchl
¥ HA30BUTE METAJLI, €CIIM SKBHBAJIECHTHAst Macca Meu paBHa 31,8 r/Moisb.

Bapuanr 2

1. PaccunTtaTh SKBUBAJIEHTHYIO MacCy CIEIyIOIINX COEIUHEHUN:

P205, CaOHNO3

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

Bapuanr 3

1. PaccuntaTh S5KBUBAJICHTHYIO Maccy CIEeIYyIOLNX COCTUHEHUI:

Fe(OH)2, Ba(NO3)2

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

1. PaccuuraTh S5KBUBAJIEHTHYIO Maccy CIEeIYyIOLMX COEIUHEHUI:

PbS, CuOHCI

2. Ompenenure SKBUBAIICHTHYIO MacCy METala, €CIIU €T0 CoeAnHeHue ¢ Gpropom coaepxut 87,5 % MmeTanna. DKBUBaJIICHTHAS
Macca ¢Topa paBHa 19 r/MoIb.

BapuanT 5

1. PaccunTtaTh 5KBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHUI:




Si02, K2HPO4

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

Bapuanr 6

1. PaccuntaTh SKBUBaJICHTHYIO Maccy CIEeIYIOLNX COeTUHEHUI:

Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopeHu B kuciaore 11,9 r meramna Beaeauinocs 2,24 1 BOAOPo1a, U3MEPEHHOTO NpH H.y. ONpeenTe SJKBUBAJIEHTHYIO
Maccy MeTaia.

Bapuant 7

1. PaccuntaTh SKBUBAJCHTHYIO MacCy CIEIYIOMNX COCIMHCHHUI:

HNO3, Fe(NO3)3

2. OHO U TOXe KOIMYEeCTBO MeTaJula pearupyet 6e3 ocratka ¢ 0,4 r kucnopona u 0,8 apyroro snementa. Haiigure s5KBUBalIeHTHYIO
Maccy 3JI€MEHTa.

Bapuanr 8

1. PaccunTtaTh 3KBUBAJICHTHYIO MAcCy CJlEIyIOIIMX COeIUHEHUI:

NH4Cl, MgOHBr

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

1. PaccunraTh SKBUBAJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:

H2S04, NaHSiO03

2. Ilpu cxxuranuu 1,8 r TpexBaJIGHTHOTO MeTajula MoIy4eHo 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 BBITECHSIOT U3 KUCIOTHI 112 Ml BOJOpOAa, M3MEPEHHOTO MpPHU H.Y.
Bapmuanr 11

1. PaccunTtaTh 5KBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:

Na2Si03, Cr203

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

1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJIEIyIOIINX COeTUHEHU:

Ca0O, Cr2(S04)3

2. CKOIIbKO JTMTPOB BOJOPO/Ia, U3MEPEHHOI'O IPH H.Y. BBIIETUTCS TPpU pacCTBOPEHHH B KUCIIOTE 8 T MeTaslla, SKBUBAJIEHTHAs Macca
koToporo 20 I/MOJb.

Bapuanr 13

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:

Al, NH4NO3

2. Okcup HeMeTauia coaepkut 27,27 % HemeTania. 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 ruapoxcuia kamusa. OnpenenuTe 3KBUBATIEHTHYIO MacCy KUCIIOTHL.
Bapuanr 15

1. PaccunTarh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCTNHCHHUIM:

MnO2, AIPO4

2.21,3 r maraus u 13,8 T HEU3BECTHOTO METaJlIa pearupyroT 0e3 ocTaTka ¢ OJHUM M TEM e KOJHUECTBOM Kuciopona. Haiinure
SKBHMBAJIEHTHYIO MacCy HEM3BECTHOIO MeTaJlla.

Bapuanr 16

1. PaccunTtaTh SKBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:

AlF3, H3PO4

2. Ilpu cxxuraHuy 6 T AByXBaJIEHTHOTO MeTallIa ObUIO ImoirydeHo 8,4 T okcuia MeTauia. HaliinTe SKBUBaJICHTHYIO U aTOMHYIO
MacChl 3TOTO MeTaa.

Kpurepuu oneHku:

- OIIEHKA «OTJIMYHO» BBICTABIACTCS CTYCHTY, €CJI OH HaOpan 4 0aioB

- OLIEHKA «XOPOILO0» BBICTABNIAETCA CTYICHTY, €CIIU OH Habpan 3 Gaimios

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai 2,5 6aimioB

- OLICHKA «HEY/IOBJIETBOPUTEIILHOY» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai MeHee 2,5 6aios.

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

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




Bapuant Ne 2

1 B 45 r Bogs! pactBopeHO 6,84 1 caxapo3sl C12H22011. Beruucauth MOJIbHBIE JONH caxapa U BOJBL.
2 zBfl‘{l/lCHl/ITb HOpManbHOCTb 14,7 %-Horo pactBopa H2SO4, ecnu ninoTHoCTh pacTBopa paBHa 1,1 r/mi. 3,5
Bapuant Ne 3
1 B kakom o6weme 0,05 M pactBopa Ca(OH)2 comepxurcs 2,8 r BemecTa?
2 zBflqnanTL mossipHocTh 10 %-Horo pactBopa Na2SO3, miotHoCcTh KoToporo 1,05 r/min. O6bem pacTBopa paBeH 1 I
3,5
Bapuanr Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutcsa 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
2 zBflqncnnTL MossipHOCTE 18 %-Horo pactBopa HCI ¢ minotHOCTBIO 1,09 T/MIIL 3,5
BapuanT Ne 5
1 B xakoit macce Boxs! cinexyeT pacTBoputh 30 T KBr, 4To6sI momy4uTs pacTBop ¢ MaccoBoil noneit KBr, paBnoit 6 %.
2 2Bflqucnmb HOpMaNbHOCTH 10 %-Horo pactBopa Na2SO3, mmotHocTs KoTOporo 1,05 r/mi. O0beMm pacTBopa paBeH |
JL. 3,5
Bapuant Ne 6
1 Kaxkas macca xstopuna 6apust cogepxkurcs B 0,1 1 0,1 H. pacTBopa?
2 2Bfmucnmb MoisipHOCTh 10 %-HOrO pacTBOopa KapOoHATa HATPHS, IIOTHOCTH KoToporo 1,08 r/mi. OOveM pacTBopa
paBeH 1 1. 3,5
Bapuant Ne 7
1 Beruncnuts HOpManbHYIO KoHIEHTpanuto pactBopa K2S5S04, B 0,02 1 xotoporo coxepxutcs 1,74 T pacTBOPEHHOTO
BEILIECTBA.
2,5
2 Kakoii 0o6wem 2 H. pactBopa H2SO4 motpedyercst st mpurotoBienus 500 mu 0,5 H. pactBopa? 3,5

BapuanT Ne 8

1 Omnpenenure MaccoByro om0 (B %) xjopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,

IUIOTHOCTBH KOoTOporo pasua 1,053 r/mi.

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

Bapuanr Ne 9

1 B kakom o6weme 0,1 H. pacTBopa conepxkutcs 8 T CuSO4?

2 %:Kof/i o6bem 0,1 M pactBopa H3PO4 moxxHO mpurotoButs u3 75 mi 0,75 H. pacTBOpa? 3,5

Bapuant Ne 10

1 U3 400 r 20 %-Horo (1m0 Macce) pacTBopa MpH OXJaXJe-HUM BbLAearIoch 50 I pacTBOPEHHOro BellecTBa. YeMy paBHa
MaccoBasi JOJIS 3TOTO BEIIECTBAa B OCTABIIEMCS pacTBope? 2,5
2 BeranennTs MaccoByro moM0 rHapokcuaa HaTpus B 9,28 H. pactBope NaOH, minotHOCTRIO 1,310 T/MIT.

3,5

Bapuanr Ne 11

1 Ckonpko moneit KOH Haxomures B 4 11 25 %-Horo (o macce) pactBopa KOH mmotHocThIO 1,24 1/MI?
2,5
2 ITnotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerucnnTs 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 Crkompko TpammoB NaCl notpebyetes ans npurotosienus 450 T 20 %-Horo (1o Macce) pactBopa?

2,5
2 K 500 mn 32 %-noit (mo macce) HNO3, mmotHocThio 1,20 r/mn, mpubasunu 1 1 Boasl. YeMy paBHa mMaccoBast A0Jis
HNO3 B nonyuenHom pactope? 3,5

Bapuant Ne 14

1 BbruuciuTh MOJISUIBHYI0O KOHLIEHTPALKMIO pacTBOpa, IPUIOTOBIEHHOIO pacTBopeHueM 45 T riroko3sl C6H1206 B 400 r
BOJIBI.

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

3,5

BapuanT Ne 15

1 BerancnnTs MONBHBIC 0K CHEPTa U BOObI B 96 %-HoM (10 Macce) pacTBope stminoBoro crmpra C2HSOH.
2,5
2 CKOJIBKO MIJUTHIIUTPOB KOHIIGHTPHPOBAHHOW COJISTHOM KHCJIOTHI, INIOTHOCTRIO 1,19 1/M11, coneprkamei 38 % (mo macce)

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

1 Haiitin maccy NaNO3, neobxomumyto mist nmpurotosieHus 250 mi 0,2 H. pactBopa. 2,5
2 Kakoii 06vem 0,05 . pactBopa KNO3 moxxno noiayuuts u3 100 mi 1 H. pactBopa? 3.5

Kputepuu ouenku:

- OLIEHKA «OTJIMYHO» BBICTABIIAETCA CTYJIEHTY,ECIIM OH Habpan 6 6annoB

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

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

- OLICHKA «HEYAOBJIETBOPUTEILHO) BBICTABISETCA CTYACHTY,ECIIU OH Habpas MeHee 3,5 6asioB.

TK 3 «Peaxuuu nonHoro oomMena. ['uapomusy

Bapuant Ne 1

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

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Harmmwure ypaBHEHUS PeaKIiii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH popMme. Ykakute cpeny pactBopa u pH:
a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

Bapuant Ne 2

1. Hannmmre ypaBHEHHs PEaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hammmre ypaBHEHUs PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# hopMme. Ykakute cpeny pactBopa u pH:
a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

apuaHT Ne 3

1. Hanmmmte ypaBHEHHS peaKiiii B MOJIECKYIIPHOH U HOHHO-MOJIEKYIISIpHOI (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —




2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT (hopme
a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

. Ykaxure cpeny pacrsopa u pH:

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

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

2. Hammummre ypaBHEHHS PEakUii B MOJIEKYIISIPHOI U HOHHO-MOJIEKYJISIpHOI1 (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

Bapuanr Ne 5

. Yxaxxute cpexy pactsopa u pH:

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

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

2. Hanmmmmure 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. Hannmmre 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 MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

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

2. Hanmmmre ypaBHeHHs! peakiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIpHOH (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

. Ykaxure cpeny pactBopa u pH:

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

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

2. Hanmmure 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. Hanmmwre ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJISIpHOI (hopme:

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

2. Hannmmre ypaBHEHHsI peakifii 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 peakiyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:

a) Na2CO3 + Ca(NO3)2 —
6) (NH4)2804 + NaOH —




B) HI + KOH —

2. Hammure ypaBHEHUS PEaKIMid B MOJICKYISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykakute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

Bapuant Ne 11

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

a) CrCI3 + NaOH —

6) K2CO3 + HCIl —

B) CH3COONa + H2S04 —

2. Hanmmure ypaBHEHHS peakuii B MOJICKYJIIPHOH 1 HOHHO-MOJICKYJISIPHOH (opMe. YKaxknuTe cpery pacTBopa u pH:
a) CH3COONH4 + HOH —

6) Zn(NO3)2 + HOH —

B) Na3PO4 + HOH —

Bapuant Ne 12

1. Hannmmre ypaBHEHHs PEAKIHii B MOJIEKYJISIPHOW M MIOHHO-MOJIEKYIAPHOH (opme:
a) AgNO3 + MgBr2 —

6) CaCO3 + HNO3 —

B) NH4Cl + NaOH —

2. Hammmre ypaBHEHUs PeaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJISIpHO# hopMme. Ykakute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CuBr2 + HOH —

B) Na2SiO3 + HOH —

Bapuanr Ne 13

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOI (hopme:

a) ZnCI2 + H2S —

6) CH3COOK + H2S04 —

B) NaCN + HCIl —

2. Hanmmmre ypaBHeHHS peakiid B MOJICKYJIIPHON U HOHHO-MOJIEKYJISIPHO# (opMe. Ykaxure cpery pactBopa u pH:
a) Nal + HOH —

6) Mn(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 14

1. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOH (opme:

a) FeCI2 + KOH —

6) CH3COONH4 + NaOH —

B) K2SiO3 + HCl —

2. Hanumure ypaBHEHMsI PEaKIHii B MOJIEKYISIPHOW U HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) NaCN + HOH —

6) SnI2 + HOH —

B) K2SO4 + HOH —

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIAETCA CTYACHTY, €CIH OH Habpan 9 6annoB

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

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

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIM OH Habpaa MeHee 5,5 6aios.

TK 4 «OxucnuTeIbHO-BOCCTAHOBUTEIHHBIC peaKkuum»

Bapuanr 1
Ha ocHOBaHNM 3JIEKTPOHHBIX YPABHEHHH PaccTaBUTh KOI(QQPUIIMCHTBI, YKa3aB OKHCINTENb 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 ocHOBaHNM 3JIEKTPOHHBIX YPABHEHHUH PaccTaBUTh KOI(P(PUIIMEHTBI, YKa3aB OKUCINTENb U BOCCTAHOBHTEb

a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2SO3 — K2S04 + K2S




Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
Bapuanr 3
Ha ocHOBaHMM 3JI€KTPOHHBIX YPaBHEHUH PacCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

OmpezesuTte THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
BapuanT 4
Ha ocHOBaHHM 3JIE€KTPOHHBIX yPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb

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

Ormpezesute THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
BapuanT 5
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG (GHUIIUCHTEI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

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

Ompezesute THIT IPUBEJCHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKINii
Bapuant 6
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOG (GHUIINCHTHI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

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

OrmpezesuTe THIT IPUBEICHHBIX BBILIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInii
BapuanTt 7
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHEHUH PAacCTaBUTh KOA((PHUIINCHTHI, yKa3aB OKUCIIHTENb U BOCCTAHOBHTEIb

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

6) KNO3 — KNO2 + 02

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi

BapuanTt 8

Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3 (PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUI TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
BapuanTt 9
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3 (QUITUEHTHI, YKa3aB OKHCIUTEIbh U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIEHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
BapuanTt 10
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(PUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OmnpeznenuTte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKINi
BapuanT 11
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPAaBHEHUH PACcCTaBUTh KO3 (DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

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

OnpeznenuTte THUIT TPUBEIECHHBIX BBIIIE OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi
BapuanT 12

Ha ocHoBanmnu QJICKTPOHHBIX ypaBHeHI/II‘/‘I pacCTaBUTh KO3(1)(1)I/IHI/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 27€KTPOHHBIX ypaBHEHUH paccTaBUTh KO3 (DUINUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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 (DUINUEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpeznenure THUII IPUBEIECHHBIX BBIIIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKLUI
Bapuanr 15
Ha ocHOBaHMM 27€KTPOHHBIX ypaBHEHUH paccTaBUTh K03()(DUINEHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpeznenure TUII IPUBEIECHHBIX BBIIIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pEaKLUi
Bapuanr 16
Ha ocHOBaHMM 37€KTPOHHBIX ypaBHEHUI pacCTaBUTh K03((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 «XOPOIIO» BBICTABIISIETCS CTYAEHTY,ECIIN OH Habpan 4,5 6aymuios

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

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

TK 6 PI'P Ha TeMy «XuMHUYECKHE pacUEThI»

Crpykrypa pacueTHO-rpaduuecKoil paboThbl U ee OpUEHTUPOBOYHBIH 00BEM
3amanue (1 c.)

1. luciepcHbIe CUCTEMBI.

2. KoMmmieKcHbIe COeTUHEHHS.

3. OCHOBBI HJICHTH()HUKALUE HEOPTaHHICSCKUX COCTHHCHH.

4. I'anppBanndeckue dmeMeHThl. DJ]C raJpBaHHICCKUX dJICMEHTOB.

5. DNeKTpoan3 paciIaBoB U pacTBOpoB. 3akoH Dapanes

Kpurepuu oneHku:

- OIIEHKA «OTJIMYIHO» BEICTABIIACTCS CTYICHTY ,eClIi OH Habpan 15 6amroB

- OLIEHKA «XOPOIIIOY» BBICTABIAETCA CTYCHTY, €CJIM OH Habpan 12 6amnos

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpain 9 6ayuio

- OLICHKA «HEYJIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYACHTY ,eCII OH HaOpain MeHee 9 Gaios.

HaumenoBanue n1abopaTopHBIX paboT

OrmpenenieHne 3KBUBAJICHTHON Macchl MeTalla 0 00beMy BBIACIUBIIEIOCS BOAOPOAA.
OmnpeneneHne YHTAIBINN PEAKIMN HEHTpaTn3ain

CKOPOCTh XUMHUECKHIX PEAKIUH U XUMUIECKOE PABHOBECHE

ITpurorosnenue pacTBopa 3alaHHON KOHLIEHTPALUH

Peakiyn B pacTBOpax 3JIEKTPOIIUTOB

Konnonansie pactBopsl

Peaxiiu okucieHHA-BOCCTaHOBICHUS

IIK 1 na Temy «OcHOBHBIE 3aKOHBI U onpeaeneHus xuMun. Ctpoerue atoma. Ilepuogmueckas cucrema JI.I1. Menneneesa.
Xumudeckas CBA3b M CTPOSHHE MOJIEKyJI. DHEpPreTuka XMMUUECKUX MTPOLECCOB. XUMHUUECKast KHHETHKa

Bapuant Ne 1
1. CocTaBbTe MOJHYIO AEKTPOHHYIO popMyny anemenTta Ne 85. HazoBuTe 3TOT 3/IeMEHT M yKa)XHMTE, B KAKOM IMEPHOAE,




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

2. Uro Takoe o- U ©- cBsA3u? M300pa3uTh reoMeTpudecKyro cxemy odpaszoBaHus monekyd H2 u N2. Ckonbko G- U 7- cBszei
B 3THX MOJIEKyNax?

3. TemnoBoit apdexr peaxiu C(x) + 2 N20(r) — CO2(r) + 2 N2(1) paBen + 560 x/I>x. BoluncnuTh cTaHIapTHYIO
sHTaNIbIHI0 00pa3oBanus N20, ecniu AHCO2 (r) =-393, 5 kJI»/MOJb.

4. Kaxk cnenyer m3MeHHUTH JaBlIeHHE Ta30BOM CMECH IS TOTO, YTOOBI YBEIWIUTH CKOPOCTh PEAKIHH 2802 (1) + 02 (1)
— 2S03 () B 27 pa3?

5. BeruncnuTh TeMneparypHblid K03()(GHUIUEHT CKOPOCTH PEaKIWH, €CIIU MpPU MOBBINICHUH TeMueparypsl Ha 40 °C peakuus
yckopsercs B 16 pas.

6. Kak cMecTuTh BI€BO PaBHOBECUE PEAKIUU

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

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

2. Kakue Turel xumuyeckoi cBs3u UMEIOT MecTo B Moiiekyinax CO2, C12? M3006pa3uTh reOMETPHUYECKOE CTPOEHHE MOJIEKYIT
U CXEMBI NIEPEKPBIBAHUS HIICKTPOHHBIX 00JIAKOB.
3. PaccunTats sHTaNBINIO 00pa3oBanmsa HCI, ncxons n3 TepMOXUMHYIECKOTO yPaBHEHUS

4 HCI (r)+ O2(r) =2 H20(1) + 2 CI12(1),
eciu AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib
4. Kak uzmenwurcst ckopocts obparHoii peakumu N2 (1) + O2 (r)[] 2NO (T), ecnu yBeIHYUTh JaBJIeHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?
5. Kak u3MeHHTCS CKOPOCTh peakimu Mmpu noHmwkeHuu temrnepatypsl ¢ 80 °C no 50 °C, ecnu TemneparypHbIid
KO3 PHUIIHEHT CKOPOCTH PEaKyy paBeH 27
6. B xakoM HamnpaBIeHUHM CMECTUTCSI PABHOBECUE PEaKLUU
2CO (r) + 02 (r)L12CO2 (1) — 566 xIx
a) IIPU NOHW)KEHUH TEMIIEPATYPhI;
0) IpY MOHVKEHWUH JTaBJICHUS?
HammmmTe BBIpakeHHE KOHCTAHTHI PABHOBECHS 3TOH PEaKIIHH.

BapuanT Ne 3

1. Kak u3MeHstoTcsa CBOMCTBA P- 3JEMEHTOB C YBEIUUYEHUEM 3apsiOB SIEp UX aTOMOB:

a) B IpeJieliax JaHHOTO Ieproa; 0) B mpeaenax AaHHOU rpyniisl. OTBET NPOMILIIOCTPUPOBATH IIPUMEPAMH.

2. Kaxk o6pasyercst nonHas cBs3b? Kakue ameMeHTHI clocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuUMepsI.

3. CKOIIBKO TEIIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCJIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 kJ:x

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

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

CKOpPOCTH peakuuy Bo3pocna B 729 pas.

6. KakumMyu M3MeHEHUsIMU TeMIepaTyphbl, JABICHUS U KOHILEHTPAIUU MPOAYKTOB PEAKIIMU MOXKHO CMECTUTh PaBHOBECHE B

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

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. N306pa3ute crpykrypHble dopmyis! coeauaernit K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTEIIEHH OKHUCICHHOCTH
3JIEMEHTOB B 3THX coeqUHEHUAX? Kakue TUIbl XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?
3. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCA Npu oOxkure 1 kr cynbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k
4. Bo ckompko pa3 3amemmures npsmast peakuus  3H2 (r) + N2 (1)) 2NH3 (1) €CIIU JIaBJICHUE B CUCTEME yNajeT B 2
paza?
5. Ha ckonbpko rpagycoB Hago yBEIHUYHTh TEMIIEPATypy, UTOOBI CKOPOCTh PEAKIMU BO3pocia B 27 pa3s, ecliu
TeMITepaTypHBII KO QUITEHT CKOPOCTH PEaKiy paBeH 37
6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

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

0) Ipy NOHIKECHUH TEMIIEPaTyPHI;

B) MpH MOBBIIEHNH KoHIIeHTpauuu CO27?

Bapuant Ne 5

I. N306pa3uth pacnpepencHue dJIEKTPOHOB MO KBAHTOBBIM SUeKaM B aTOMax aproHa, Kaiubimsi, docdopa.




2. IMpuBectn mpuMep MONEKYJBI ¢ Sp2- THOpUIU3anUeH EKTPOHHBIX 00nakoB. Kakoit yrom mMexay cBA3sSMH B 3TOH
Monekyne? M300pa3uth ee IpOCTPAHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO oOpa3soBanus CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+2S02 + 1100 x/Ix,

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

4. Kax u3mMeHHUTCsI CKOpOCTh peakiuu 2NO (r) + CI2 (r)[] 2NOCI (1) MIpH yBelIMueHUW KoHIeHTpanuu NO B 2 paza?
5. Kak m3Menurcst ckopocTs peakiuu npu nosbimeHun temunepatypsl ¢ 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) MY NOBBIIIEHUN TEMIIEPATYPHI;
0) npy MOHMKEHUU AAaBIICHUs?
Hanumute BeIpayKeHHE KOHCTAHTHI PAaBHOBECHSI ATON PEaKIUH.

Bapuant Ne 6
1. BaneHTHBIC 3JIEKTPOHEI ATOMOB 3JEMEHTOB ONHCHIBAIOTCS (popMymnamu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHBIE AJICKTPOHHBIE ()OPMYJIIBI HX aTOMOB.
2. [IpuBecT mpHUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMBI COCTUHSITUCH OBl KOBaJCHTHOW TMOJIIPHOM M HEMOJSPHON
CcBs13b10. M1300pa3uTh CXeMBI CTPOCHUS STUX MOJICKYJL.
3. Beranennts sHTanBIMI0 00pazoBanus mpornana C3H8 ucxons n3 ypaBHEHHS €ro CropaHHs

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 xummueckoit peakuu  2NO (1) + O2 (r) — 2NO2 (1), eciay KOHIEHTPAIHH BEIIECTB
cocrapistot: [NO] = 0,02 mons/it; [O2] = 0,03 mMob/i1;
[NO2]=0,01 monb/n

5. Berancnuth TemneparypHblii KO3 (GUIIMEHT CKOPOCTH PEaKLMH, €CIIH IPH MOBBIICHNH Temreparypsl Ha 30 °C
CKOPOCTb PeaKIMK Bo3pocia B 64 pasa.
6. KaxuMu u3MeHEHUsIMU TeMIIepaTypsl, JaBIeHUS U KOHIEHTpanuu [O2] MOXKHO CMECTHTh BIIPABO PaBHOBECHE PEAKIIUH

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

Kpurepuu onenku:

- OLICHKA «OTJIMYHO» BBICTABISIETCS CTYACHTY,ECJIN OH Habpan 15 Gamnos

- OIIEHKA «XOPOII0» BEICTABIAETCS CTYICHTY,CCIIM OH Habpai He MeHee 12 6amioB

- OLCHKAa «yAOBJIETBOPUTEIIbHO» BBICTABIACTCA CTYICHTY,ECJIN OH Ha6pan He MeHee 9 6aIoB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpain MeHee 9 Gauios.

[1K 2 Boga. O6m1as xapakTepuCcTHKa 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 Boas! u 200 r caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecrieunth ycinoBus, 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 ocmoruueckum nasieHuem 500 xlla.
Onpeznenure MOJIEKYJSIPHYIO Maccy BELIECTBA.

5. Ha cxonbpko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymnmnockonuueckas konctanta soasl E = 0,52 °C.

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

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

Bapuant Ne 2

1. Kak u3Mensiercss pacTBOPUMOCTb Ia30B B JKUIKOCTAX C MOBBIIEHHEM TeMiepaTypbl? C MOBBIIIEHUEM JaBICHUA?

2. Uro Takoe 3IEKTPOIUTHUYECKas AUCCOIMAINSA M KaK 3aBUCHUT 3TOT IpoIecC OT HOHU3HUPYIOIMEH CHUIBI PAaCTBOPUTEINS U
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJIE AJIEKTPOIUTa?

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

4. Bbruucinuth 0CMOTHYECKOE JaBIEHUE pacTBOpa, cogepxauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

5. BoruucnuTh Temneparypy KpUCTaJUIM3allMi pacTBopa, coxepxkamero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckast koncranta Boasl K = 1,86 °C.

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

u3oToHnueckui ko3punuent. EH20=0,52.
Bapuant Ne 3

1. Kax npuposa pacTBOpUTENst U pacTBOPEHHOTO BEILECTBA BIMSAIOT HA PaCTBOPUMOCTH? B KakoM pacTBopuTele — BOJE WIIH




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

2. Haiite onpenenenus cleayOUM TEPMUHAM: IEKTPOIUTHYECKasT TUCCOLMALMS, IIEKTPOIUTHI, HEAIEKTPOIUTHI,
KaTHOHBI, aHWOHBL. [IpuBeanTe IPIMEPEI COOTBETCTBYIOIINX BEIIECTB.

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

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

6. BeramennTs kKaXxymryrocs cTeneHs auccormann xmopuna kamust KCl B pactBope, comepxamnieM 4,47 r KCI B 100 T Boxsl,

€CITH 3TOT pacTBOp kpuctammusyercs mnpu -2 °C. Kpuockonngeckas konctanTa Boas! K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe auarpamMMa cocTOosiHUsI Bozbl? KakoBo arperaTHOe COCTOsSIHHE BOJBI IIpU cleayromux yciaoBusax: a) T = 293 K,
P =100 kITa; 6) t = 50 °C, P =200 ITa?

2. UYro Takoe KOHCTaHTa Jaucconuanun? Kax cBs3aHa KOHCTAaHTa AWCCOIMAIMN CIA0BIX SJIEKTPOIUTOB CO CTEICHBIO MX
MCCOIMaIu?

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

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

5. Ipu kaxoit mpubmm3uTeNnsHO Temneparype Oyner kunets 40 %-HbIil pacTBop 3THIIOBOrO criupta C2H50H B BOsE?
D0ynockonuaeckas KOHCTaHTa Bojbl E = 0,52.

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

ko3¢ ¢purment. KH20=1,86

Bapuanr Ne 5

1. IIpu oMMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIM3YIOTCS pacTBOpUTENh U pacTBop? Chopmynupyiite
COOTBETCTBYIOIIIHE 3aKOHEI.

2. Uro Takoe M30TOHMYECKHH KO3((UIMEHT U KaK OH CBA3aH CO CTENEHBIO AUCCOIMAIMU 3JIEKTPOJIUTA U YHCIOM HOHOB, Ha
KOTOpBIE pacrajgaeTcsi B BOAHOM PacTBOPE €ro MoJieKyia?

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

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

5. KaxoBa temmeparypa KUneHHsI pacTBOpa HEANIEKTPOJIUTa, conepskamiero 3,01+1023 monexyn B TuTpe BOABI?
D0ymmnockonuueckas 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 cBoiCTBA BoAbL. Kakie M3 3THX CBOWCTB aHOMaNbHBI? B WeMm nmpHuYMHa MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJBI B Ipupoae?

2. Uro Takoe CTeNeHb JUCCOIHAINY U KaK OHA 3aBUCHT 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 MacCy HEIIEKTPOJIUTA, €CIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 I' HEAIEKTPOIUTA, &
ocMOTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.

5. Ha ckosipko rpamycoB moBbICHTCS TeMIepaTypa KureHus Bojsl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmmockonuaeckas kKoHcTanta Boasl E = 0,52 °C.

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

Onpepenure KaKyIIyocs crenensb aucconuarnuu ZnCl2 B atom pactsope. KH20=1,86

Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJEHTY,eClIi OH Habpan 15 6amioB

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

- OLICHKA «YIOBJIIETBOPUTEIILHOY» BBICTABILSIETCS CTYACHTY,ECIIN OH Habpal He MeHee 9 6aiioB
- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIICTCS CTYACHTY, €CIM OH Habpax MeHee 9 6aioB.

Bomnpocs! u1s mpoBeieHns IPOMEXYTOUHOI aTTecTary B popme 3x3amena (1 cemectp):

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

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00bEMHBIX OTHOIICHUH, 3aKOH ABOTAJIpO M €r0 CIEeICTBH. METOIbI ONpeeIeHHS
MOJIEKYJIIPHBIX MAacc ra3os.

3. [Tepuoanueckuii 3akoH u nepuoanueckast cucrema Jl. 1. Menneneesa. [lepuonpl, rpynmsl ¥ MOATPYIIIEI EPUOIUYECKOI
cuctembl. CBA3b CTPOCHHUS aTOMA C TIOJIOKEHUEM 3JIEMEHTOB B IIEPUOIMYECKOM CHCTEME.

4. Crpoenue aroma. Iloctynarsl bopa.

5. KBanTOBBIE uMcHa, UX QPU3MUYECKUI CMBICI.




6. OnekTpoHHas opOUTaNb U «KBaHTOBas stuerika». [Ipunrun Ilaymum. ITpasuno XyHpga.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKOH CHCTEME JIEMEHTOB. DJIEKTPOHHbIE (hOPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JICKTPOHHBIX 000J0YeK. DHEpPrusl HOHU3AINHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

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

11. KoBanenTHas xuMudeckas cBsA3b, €€ Pa3sHOBUIHOCTH. MeToN BaJICHTHBIX CBA3EH.

12. Croco65! 00pa30BaHusI KOBAJICHTHON XMMHUYECKON CBS3H.

13. I'uGpuauzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNell U e€ BUJBI.

14. IonsipHOCTH XUMUYECKON CBSI3HM. DJIEKTPUUECKUH MOMEHT AMIIOJNSA MOJIEKYJIbI.

15. Wonnast cBsi3b, €€ 0co0eHHOCTH. CTereHb HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0cOOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHbIE OIpeeneHus. 3akoH ['ecca U ero ciencTBHe.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUS.

20. HampaBneHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHUST XMMHUYECKUX peakuui. DHeprus ['udoca.

21. Xumuyeckas KMHETHKa. CKOPOCTh XUMHUYECKHX PEaKIHii B TOMOT€HHOH M reTepOreHHON CHCTEME.

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

23. BiusiHue xaranuzaTopa Ha CKOPOCTb XMMHYECKOH peakuuu. MexaHu3M JeHCTBUS KaTaau3aTopa.

24. OO6parumble 1 HEOOPAaTUMbIE XUMUYECKIE PEaKu. XHUMHUUECKOE PABHOBECHE.

25. Cwmemenue xumuydeckoro pasHoBecus. [Ipuniun Jle larense.

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

217. AHOManbHble CBOMCTBA BOJbBI, UX NMPUYKMHA U POJIb B IPUPOJE.

28. PacrBopsl. 'mapatraas teopus J[.J1. Mernneneea. TenmoBeie 3¢h(eKTs pacTBOpEHNS.

29. PacTBOpuMOCTh TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpUMOCTh Tra3oB B KHIKOCTSIX.

31. KoHueHnTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBIIeHHE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIUTOB U IEKTPOIUTOB.
33. INoHmkeHne DaBIeHHUs HACBHIMIEHHOTO Mapa pacTBOPHUTENS HAJA pacTBOpPOM. 3akoH Payms 1 pacTBOpOB HEINEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEPATYphl KMIIEHUsI pacTBOPOB. 3aKOoH Payiis 1ist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOJIHUTOB.
35. IloHnxeHue Temneparypbl KpUCTAUIM3alUM pacTBOpa. 3akoH Payiis A pacTBOPOB HEAIEKTPOIUTOB U AJIEKTPOIHUTOB.
36. Teopust >MEKTPONUTHUECKON TUCCOIMALIUH.

37. [TpumenumocTsb 3akoHOB Bant — I'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

38. Crna0ble 3NEKTPONIUTHI, UX AUCCOUMANHA. 3aKkoH pazOasiieHuss OCTBabaA.

39. CuJIbHBIE DJIEKTPOJIMTHI, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakuyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHS HEOOPATUMOCTH PEaKIHA.

41. DeKTpouTHYeCKass AUccouuanus Boasl. HeldTpaibHble, KUCIBIE U IEJI0YHbIE PACTBOPEI.

42. Bonoponnsiii nokaszarens. Illkana pH, meronst onpenenenus pH.

43. I'unponus, ero KONUYECTBEHHbIE XapaKTePUCTUKU. 3aBHCUMOCTh TMIPOIM3a OT KOHIIEHTpPAlUU M TeMIepaTypsl pacTBoOpa.
44. I'uaponus coneit u ero BUABI (Ha IpUMeEpe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JluctiepcHble CHCTEMBI, X KIacCH()UKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHble CUCTEMBI, UX KIacCH(HUKAIUA IO CTENeHH AUcnepcHOCTH. CBOOOAHO- U CBA3HOJHUCIEPCHBIE CUCTEMBI.
47. VYcToHunBOCTh AUCHEPCHBIX cUCTEM. DaKTOpPhl CTAOMIM3ALUH AUCTIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MMLENIIBL.

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

51. TuIbel OKMCINTETBHO-BOCCTAHOBUTENBHBIX PEAKLUIL.

52. Peaxuun oxucnenus. Bakueiline BocCTaHOBUTEIH.

53. Peakiiuu BoccranoBieHus. BaxkHeHIIINEe OKMCIUTEIH.

54. OKHCITUTENBHO-BOCCTAHOBUTENbHASL JBOIICTBEHHOCTb.

55. DIEKTPOXUMHUYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIBI U PSIl HANPSDKEHUH METaIoB.

56. INonsTne xumudeckoil uneHTuukanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

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

TK 7 Kopposus meTaiios

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYCHTY, eClIi oH Habpan 11 6amroB

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

- OIICHKA «YJIOBIICTBOPUTEIBEHO» BBICTABISACTCS CTYICHTY, €CIIM OH HaOpas He MeHee 6 0aiioB
- OIICHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABIICTCS CTY/ICHTY, €CIH OH HAaOpax MeHee 6 6asioB.

TK 8 AnkeHbl. AJKUHBI. ApeHbl

Kpurepuu onenku:




- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYJICHTY, €ClIi OH Habpan 12 6amnoB

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

- OLICHKA «YIOBJICTBOPUTEIILHO)» BBICTABISIETCS CTYICHTY, €CIIHM OH Habpan He MeHee 7 OanoB
- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BEICTABIISCTCS CTYACHTY, €CIH OH HaOpax MeHee 7 6aioB.

TK 9 CriupThl, aJibAETUIbI M KETOHBI, KAPOOHOBBIC KHUCIOTHI

Kputepuu ouenku:

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

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

- OIIEHKA «YJOBJIICTBOPUTENEHOY BEICTABIACTCA CTY/ICHTY, €CII OH HaOpas He MeHee 7 6anioB
- OILIEHKa «HEYIOBIETBOPUTEIHHOY» BBICTABISECTCS CTYACHTY, €CIM OH Habpaa MeHee 7 6asoB.

TK 10 Cnoxusle 3¢upsl, sKUPBI

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYICHTY, eCiI OH Habpan 11 6amroB

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

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

TK 2 Ankenbl. ATKUHBI. ApeHBI

Kpurepuu onenku:

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

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

- OILIEHKa «YyJIOBJIETBOPUTENBHOY BBICTABIACTCA CTYICHTY, €CII OH HaOpas He MeHee 7 O6anioB
- OLICHKA «HEY/IOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpain MeHee 7 GaluioB.

Terpanp 1abopaTopHBIX paboT
HaunmenoBanue nabopaTopHBIX paboT

Peaxiiun okuCIEHUA-BOCCTaHOBICHHUS

Koppo3us MeTaios u 3a1uTa 0T KOppO3UH

H3y4enue cBOICTB NpeeabHBIX YIIIEBOJOPOIOB
W3yueHne cCBOWCTB HENPEAEIbHbBIX YIIIEBOLOPOIOB
W3yueHne cBOHCTB CIMPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
M3yuenue cBOMCTB KUPOB

N3yueHne cBOWCTB yIJIEBOJOB

PacnioznaBaHue miuacTMacc U BOJIOKOH

Kpurepuu onenku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCA CTYCHTY, €CJIM OH HaOpan 5 6amioB

- OLICHKA «XOPOLIO» BBICTABJISIETCS CTYICHTY, €CIIM OH Habpal He MeHee 3,5 6ayuioB

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

IIK 3 «Ankanbl, AnkeHbl. AJIKHHBI. APEHBD)

1. Anxaner. O6mas gopmyna. JlaliTe Ha3BaHHUS MEPBBIM AECATH MPEICTABUTENSM aJTKAHOB.

2. [lepeuncnanre OCHOBHBIE METOBI TONYyYEHHsI ankaHOB. [IpuBeanTE COOTBETCTBYIOIIUE PEAKIIUH.

3. VYKa’KUTe OCHOBHOE OTJIMYHME XMMUYECKUX CBOICTB aJIKaHOB OT APYI'MX OpraHMYeckux coenuHeHuil. [Tpu momomum
YPaBHEHUN XUMHUYECKUX PEAKINH TTOKAXKHUTE, KaK B3aMMOECHCTBYIOT aJIKAHBI C TaJIOT€HAMHU.

4. Kakue peakium xapakTepHB! JUIsi adkaHOB. Kax ankaHbel B3auMOAEHCTBYIOT ¢ kucimotamu? IIpuBennte ypaBHEHUS
peaxuuii HuTpoBanus no Konosanosy.

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

6. Anxensr. O6mas gopmyna. JlaliTe Ha3BaHUS MEPBBIM YETHIPEM MPEACTABBINTEIIMAIKEHOB.

7. [lepeuncnure OCHOBHBIE METO/IbI MTOJIyUYEHHUs AJIKEHOB. lIprBeuTe COOTBETCTBYIOIINE YPAaBHEHUS pEaKUuil.

8. B dem 3akmouaercsi 0COOEHHOCTh PEaKIIMOHHON CIIOCOOHOCTH ankeHOB. CpaBHUTE TX PEAKIHUIO CIIOCOOHOCTH C
aJIKaHAMU.

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

10. [IpaBuino MapkoBHuKoBa. HamumuTe peaxiuio B3auMOACHCTBHSI MIpOIieHa ¢ OPOMOBOJOPOAOM U PEAKLUHMIO TMAPATALHUIO,
11. Kax ankeHbl B3aUMOJIEHCTBYIOT C OKUCIUTEISAMU?

12. Anxunsl. Obmas ¢opmyna. JlaliTe Ha3BaHUS IEPBEIM YETHIPEM IIPEICTABUTEIISAM AIKIHHOB.

13. [lepeuncnure OCHOBHBIE CUHTETHUYECKHE METObI IOJyUEHHs aleTuieHoBbIX YB. IlpuBeaure cooTBeTcTBYOMNE




YPaBHEHHUS PEAKLMM.

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

16. Hammmute peaxiuio TpUMEpH3aIiK alleTUIeHa, IPH KaKUX yCIOBHAX OHA MPOTEKaeT?

17. Apenbl. Obuias ¢popmyna. YkaxuTe Ha 0COOEHHOCTH CTPOEHUs apeHOB. [IpuBeanTe COOTBETCTBYIOUINE yPaBHEHUS
peaKuui.

18. INepeuncaure ciocoOB! MoTydeHUs apeHoB. [IpiBeauTe COOTBETCTBYIOIINE YPABHEHNS PEAKIIHIA.

19. OOBsicHUTE crenu(HIIHOCT CBOUCTB apOMAaTHYECKUX YB ¢ y4eToM uX CTpOCHUS.

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

21. Hanmmmure peaknuio mpucoenuaenuss H2 k 6eHzouy.

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

23. ITo xakoMy NPUHIMITY MPOXOIUT 3aMelleHHe B OEH30IBHOM SJIpE, €CIIH B HEM YK€ €CTh 3aMECTUTENb.

24. [IpuBenuTe MpUMEp peakUyy B3aUMOACHCTBUS METHIOCH30J1a ¢ a30THOH KUCIOTOH.

25. ITpuBemure mpuMep peakyuy B3aMMOJCHCTBHS HUTPOOEH30JIa C A30THOM KHCIOTOM.

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

Kpurepuu onenku:

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

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

- OLICHKA «YOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH Habpai He MeHee 9 OayioB
- OLICHKA «HEYOBJICTBOPUTEIILHO» BBICTABILIETCA CTYACHTY, €CIIH OH Habpain MeHee 9 6aios.

IIK 4 «Kucnopoconeprkaiiye yriaeBo10poabhy

1. Kakne coenmHEHHsSI OTHOCSAT K KHCIOPOJACOACPKAIINM OPTraHMYeCKIM coequHeHHAM. IIpuBenure ux obmme (GopMyIbL.
ITo xakoMy IpU3HAKY OHH OTJINYAOTCA?

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

3. Ilepeuncnaure MeTOB! MONYYEHHs] CIUPTOB, YKa3blBask IIPHU 3TOM COOTBETCTBYIOLIME YPABHEHUS PEAKLUI.

4. Kak pearupyroT cnupThl ¢ METAITIMYECKAM HATPUEM M YKCYCHOM kucioroil. Hanumure ypaBHeHus peakuuil. Kakue
HPOAYKTHI IPH 3TOM 00pa3yroTCsl.

5. Hammmmure peaknuro aerupparanuy 3raHona. Uto oOpasyercst ecinm peakiuio HPOBOAUTE B U30BITKE crupra?

6. HasoBute n30Mephl BaJIepHaHOBOH KHCIIOTHI II0 MEXIyHapOJHOW HOMEHKIaType. M3o00pasure ux cTpyKTypHBIE
(hopmyIIbL.

7. Kakue KHCIIOTHI OTyYaroTCs IPY OKUCIICHUH CIICIYIOIINX BEIIECTB!
a) 3—meTunOyTaHanb; 0) MPOTEHANb; B) 3TAaHON, T)MACISHBIN abIETH].
Hanumure ypaBHeHUs peakuui.

7. Kakyio peakiyiro Hy>KHO IIPOBECTH, YTOOBI IIPEBPATUTD JINHOJIICHOBYIO KUCJIOTY B JIMHOJICBYIO, @ 3aTEM B CTCAPUHOBYIO?
8. ITpn moMomy KakuX XMMHYIECKHX PEaKIUi MOXXHO Pa3IHYHUThH CIEAYIONINE BEIIECTBA: IPONAHON, YKCYCHAs KHCIIOTa,
3TaHalb?

9. Pacnionoxxute coequHEHUS B MOPSAKE BO3PACTAHUS KUCIOTHBIX CBOWCTB:

a) YKCyCHas KMCJI0Ta; 0) 3TaHoid; B) (eHoM; T') MypaBbUHAs KUCIIOTA.

10. C noMoIIbI0 KaKMX peakUud MOXHO OCYLIECTBUTH IIPEBPALICHUS:

a) 9TaHOoJ — X [ amerar HaTpHs;

0) MeTaHoa — y (] hopMHAT KaJus;

B) YKCYCHas KucioTa [1Z[] TuXJIOpyKCyCHasl KUCIIOTA.

11. ConsAMu KakMX KUCJOT SIBJISIOTCSL:

a) BaJIepHHAT HAaTpus; O) KAaIpOHAT Kajlus; B) cTeapaT HaTpHS;

) GOpMHAT KaJIHsl.

HazoBute KuCI0TH IO MEXAYHAPOAHON HOMEHKIAType. Hanumure ypaBHEHUS XUMUUECKUX pPeaKLUi.

12. Hanmmute cTpykrypHble (OpPMYIIBI CIOXKHBIX 3(UPOB M KapOOHOBBIX KuCIOT, nMeronux coctaB C7H1402. Hazosute
9TH BEILECTBA.

13. 3 KakuX KHCIIOT W CITUPTOB MOTYT OBITH ITOJyYCHBI:

a) sTwiopmuar; 0) METIIIBAICPHHAT, B) METHJIIPOIIHOHAT; T) MPOMMIHUTPAT. Hammmute ypaBHEHUS peakumii.

14. Hanummre ypaBHeHHs peakuuil sTepupuKalui Mexay:

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

2) BaJIEpUAaHOBOW KUCIIOTOW U 3TAaHOJIOM—1;

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

15. Hanumure ypaBHEHHUs peakluii, ¢ MOMOIIBbIO KOTOPBIX MOXKHO OCYLIECTBHUTH CIEAYIOIIUE IPEBPAICHUS:
a) oyranosn—1 [] OytaHanb [ | OyTaHOBas KACJIOTA [ | IPOMHUIOYTHPAT;

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

16. Kakue xumudeckue peakiuu HE0OXOJUMO MPOBECTH, YTOOBI ONMpPENeNUTh CACAYIONINe BEIIeCTBa: dTaHO; dTHUIIAIeTaT;
YKCYCHAsl KMCJIOTA; alleTalbICTh/I.
17. Kaxue u3 cienyromux KUpoB sIBISIOTCS TBEPABIMH, a KaKHe XHIKUMU?

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

Harmmure cTpykTypHBIE (GOPMYITBI 3THX BEIIECTB.

18. Ocy1ecTBUTh CIIEAYIOLIUE MpeBpalleHus:

SKUZKUH xup (Macio) [] TBEPABIA kup [ MBLIO.




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

19. B peaxiin sTeprndukanmmy sTaHona Maccoi 1,61T M yKCycHO# KHCIOTH Maccoit 1,8T BBIXOZ TOTOBOTO MPOIYKTa
coctaBm 75%. OmnpenenuTe Maccy 3THIIANETATa, KOTOPYIO MOXKHO TIOJTyYHUTh B JaHHOH peakuun. Otset: 1,98r.
20. Wzobpasute cTpykrypHbie GopMmynsl — a) JI-TioKo3bl; 0) L—1110K035I; B) o—/l-rmokonupanossl; 1) B-1-
rmokoypaHos
21. Kakue u3 mpencTaBIeHHBIX BELIECTB ABIAIOTCS ¢, a Kakue B—rayromepamu ?
a)
22.
23.
24.
25. Hanummure ypaBHeHUs peakuuil ciexyroluX NpeBpaIleHuil
KHCIIOTa MHOTOATOMHBIA CIIHPT
III0KO32
3TaHOI STUII—0—TIIFOKO3H]
26. N306pa3ute TayToMepHbIE (GOPMBI (PPYKTO3HI.
27. Kakoii 06vem oxcuaa yriepoaa (IV) (H.y.) BeIAETUTCS NpU CIMPTOBOM OpOoXKeHUH IMOK03bl Maccoit 100r?  Ortsert:
24,81.
28. ITpn GpoXKEeHUH TIMIOKO3BI TTONYYIHIH 3TaHoN Maccoi 500r, BeIxon kotoporo coctaBua 80%. Kakas macca riroKo3bI
HofBepriIachk OPOKEHUIO?
29. CocraBbTe ypaBHEHMs peaKiUii CIeAyIOLUIMX MpeBpalleHuil:

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

30. Kak nmomyuuts U3 KpaxMana INIIOKOHAT Kanplus. Hamuimunre ypaBHEHUs peakuui.
31. Hanumute ypaBHEHHUs peakuuif, IpU MOMOIIHN KOTOPBIX MOXHO OTIMYUTH BOJHBIM pacTBOP IMIOKO3BI OT pacTBOpa
Caxaposbl.

Kputepuu ouenku:

- OLICHKA «OTJIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpan 15 6amioB

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

- OLICHKA «YIOBJIETBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIHM OH Habpan He MeHee 9 Oamnos
- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIM OH Habpaa MeHee 9 6amoB.

Bompock! 11t poBeIeHHST IPOMEXKYTOYHOH aTTecTalu B popme 3auera (2 cemectp):

1. Kopposust meTanioB u ee BUIBL.

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

3. Oco0OeHHOCTH CBOWCTB aTOMa yIJIEposia B OPraHWYECKHX COCIMHEHHSX

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

5. Teopus cTpoeHus opraHuueckux coeauHennit A.M. Bytieposa

6. Baxneiine noHATHsI OpraHMYeCcKON XUMUU

7. SBieHne nzoMepuu

8. I'omonornueckuit psg. I'omonoru

9. VYrieBogopoHbIE PaIUKaIIbI

10. Knaccugukanus opraHHYeCKUX COCAMHCHHIMA

11. [Ipuposa u TUIBI XUMHYECKHX CBSI3€ B OPraHUYECKUX COEIMHEHUSIX

12. TuIBl XUMHUECKUX CBSA3€il B OpraHMYEeCKHX coefMHEHHUsX. OCHOBHBIC THITBI XHMUYECKUX PEAKIUH B OpraHUYECKOil
XUMUU

13. AukaHBI (TIpelieNTbHBIC WIIH HACHIIIEHHBIE YIIIeBOIOpOIsl, mapadunsl). HomeHKIaTypa, pusndeckue, XumMudeckue
cBoiictBa. [lomyuenue, npumenenue. L{uknoankans

14. AnkeHbl (3TUJICHOBBIE yIJIeBOAOpobl). HoMeHknatypa, ¢pusnueckue, XuMuieckue cBoiicTBa. [lomydeHue, mpuMeHeHue.
15. AnkuHbl (aneTUICHOBBIE yriaeBogopoasl). Homenknatypa, ¢usnueckue, xumuueckue coiictsa. [TomydeHnue,
IpUMEHCHHE.

16. JlueHoBBIE YIII€BOAOPOIBI (AJIKAJANEHBI)

17. Apomatuueckue yriaeBopopoasl. Homenknatypa, gusndeckue, xumudeckue cBoicTpa. [lomydeHue, mpuMeHeHue.
18. Cruptel. IIpenensabie MHOTOaTOMHBIE cpTHL. Denonsr. HoMeHkmaTypa, Gpusndeckne, XNMIYECKIEe CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

19. Anbrerubl U keToHbl. HoMmeHk1atypa, ¢pusnueckue, XuMudeckue cBoiicta. IlomydeHnue, mpuMeHeHue.

20. Kapbonossie kucnotsl. HomeHknatypa, ¢usnueckue, xumuueckue coiicta. [lomydeHue, npumeHeHue.

21. Crnoxwnble 2¢pupsl. HomeHnkiarypa, Gusndeckue, XuMUIeckue cBoiicTBa. [lonydeHue, mpuMeHEHHE.

22. bronornuecku BaxkHbIE OpraHUYeCKHEe BelecTBa. JKupbl

23. buonoruueckn BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

24. AzoTocoepkalie opraHudeckue coeuHeHus. benxu

25. IMommmepst. Kimaccudukarms. CrocoObl momydeHus




6.2. Tembl NCHLMEHHBIX PadoT

1 cemectp

TK 1 «OxBUBaIeHT. 3aKOH YKBHBAJIEHTOB

TK 2 «KoHueHTpanuu pacTBOpOB»

TK 3 «Peaxuuu nonnoro oomena. I'uaponusz»

TK 4 «OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEAKLIUI
TK 6 PI'P Ha TeMy «XUMHUYECKHE pacueTh»

IIK 1 Ha remy «OcHOBHBIE 3aKOHBI U onpeaenenus: xumuu. Ctpoenue atoma. [lepuonuueckas cucrema /I.I1. Menaeneesa.
Xumudeckasi CBA3b M CTPOESHHE MOJIEKYJI. DHEPreTHKa XMMUYECKUX MTPOLECCOB. XUMHUUECKask KHHETHKAY
IIK 2 «Bomga. O01mias xapakTeprcTiuka pacTBOPOB. PacTBOPHI 3JIEKTPOIUTOB.»

2 cemecTp

TK 7 «CtpoeHnue npeaenbHbIX yIIeBOL0POIOBY»
TK 8 «AnkeHbl. ANKuHBL. ApEHBD)

TK 9 «Cnuptel. Anpaerusl. KetoHsr»

TK 10 «Tetpaap 1a60paTopHBIX pabOT.»

IIK 3 «Ankansl, ANKeHbI. ATKUHBL. APEHBDY
[1K 4 «Kucnopoconepskaiiye yriaeBo10poabh»

HammMenoBanue 1abopaTopHBIX paboT 3a 1 1 2 cemMecTpsl
OmnpeneneHue SKBUBAJICHTHOI Macchl MeTallla 110 00beMY BBIIEIUBILETOCS BOJOPOA.
OmnpeneneHue SHTANBINU PEAKIMU HEHTpanu3auu
CKOPOCTh XMMHUYECKUX PEAKIII U XUMUYECKOE pAaBHOBECHE
IIpuroroBneHue pacTBopa 3alaHHOM KOHLIEHTPaLUK
Peaxiiu B pacTBOpax 3MEKTPOIUTOB

Konnounselie pacTBOpbI

Peakuuu oKuCIEHUSA-BOCCTAHOBIICHUS

Kopposust MeTannos u 3auura oT KOppo3uu

H3y4yenune cBOICTB NpeeabHBIX YIIIEBOJOPOIOB

N3yueHne cBONCTB HENPEAEIbHBIX YIIIEBOAOPOIOB
W3yueHune cBONCTB CIUPTOB, KETOHOB, KAPOOHOBBIX KUCIIOT
N3yueHne cBOWCTB KUPOB

N3yueHne CBONCTB yIJIEBOIOB

PacrniozHaBaHMe II1aCTMAcCC U BOJIOKOH

6.3. Ilpouenypa oueHnBanus

B cootBerctBuu ¢ cozgannoit B HUMU JII'AY 6anibHO-peHTHHIOBOI CHCTEMO OLIEHKU 3HAHUI CTYJEHTOB OUHOM (hOpMBI, A7t
JUCIHUIUIMHBI pa3pab0TaH KOMIUIEKC TEKYIMX 1 IPOMEXYTOUYHBIX KOHTPOJIEH 3HAHUH C UTOrOBOH OLIEHKOM 3HaHUH 110 AUCLHUIUINHE
ucxons u3 100-0ayuIbHOM CHCTEMBI, KOTOpast 3aTeM IIEPEBOJUTCS B OLEHKH «OTIMIHOY, «XOPOII0Y, «YAOBICTBOPHTEIHHOY,
«HEYIIOBIETBOPUTEIIBHOY, «3aUTCHO» U «HE 3aUTCHON.

[Mpumep cTpyKTYypBI GOPMUPOBAHHS OIICHKH PAaCUETHO-TpadHIecKoil paboThI

HaumeHnoBanune moxazaTenst Bamner
WurepBan 0annoB 3a mokasaTemns, oT 6- go 10 ITomyueno
1 . CooTBeTcTBHE COEpIKaHUS PabOTHI 33 JaHUIO 1

2. 'paMOTHOCTD M3JIOKEHUS U KauecTBO oopmieHHs paboTsl. COOTBETCTBHE HOPMATHBHBIM TpeOOBaHISM. |

3. CaMOCTOATETHHOCTD BRIITOTHEHHS PabOTHI, ITyOnHa IpopabOTKH MaTepHaia, HCIOIb30BaHIE PEKOMEHIOBAHHOM U CIIPaBOYHON
JUTEPATypH 4

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




Kpurepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTYACHTY, €CIIH OH HaOpai u Gosee OaIIOB;
- OIIEHKA «HE 3a4TCHO» BHICTABILSIETCS CTYACHTY, €CIIM OH Habpai MeHee 6anmos.

ITpumep cTpyKTypHI GOPMIPOBAHMS OLIEHKH JIAOOPATOPHOH PabOTEI

HaumenoBanue nokasarens Bannst
WNHuTepBan 6amioB 3a mokasarenb, OT 5 [Tonyueno
1. IIpenBapurensHas mMoaroToBka K abopaTtopHoi pabore 1

2. I'paMOTHOCTD M3TOXKEHHS W Ka9eCTBO O(OpPMICHUS paboThl |

3. CooTBeTcTBHE METOAMKU PaOOTHl CTAaHAAPTHOM METOAMKE dKCIepuMeHTta |
4. TIpaBUIBHOCTD BBIMTOJHEHHBIX PAcUeTOB M Tpaduyeckol YacTH. 1
5. O00OCHOBAaHHOCTh U OKA3aTE€ILHOCTH BHIBOJIOB 1

HNTOI'OBAS OLIEHKA, 6amn 5

Kputepun oneHku: - maboparopHas paboTa CUMTAaETCs YCHENIHO CAAHHOM, €CIIH 110 UTOraM OLICHUBAHMS CTyACHT HaOpan 5 6amios,
B JKypHaJIe TIPerojaBaTelst Mo JabopaTopHOH paboTe BEICTABIIACTCS Oau

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

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

(BBICOKMIT) 90-100  OmeHKa «OTIMYHO» BBICTABIISCTCS CTYACHTY, €CIIH OH INIyOOKO M IIPOYHO YCBOWIJ IIPOTPAMMHEIM Mat
UCUEPIBIBAIONIE, TOCIEA0BATENIFHO, Y€TKO U IOTHYECKH CTPOMHO €To U3JIaraeT, yMeeT TECHO yBSI3bIBATh TEOPUIO C MPAKTUKOM,
CBOOOIHO CIIPaBIISIETCS C 3a/]a4aMHt, BOIIPOCAMHU U IPYTUMHU BUIaMU IIPUMEHEHHMS 3HAHUH, IpUYeM He 3aTPYIHSAECTCS C OTBETOM HPH
BUIOM3MCHEHHH 3a/IaHUH, UCIIOIB3YeT B OTBETE MaTeprall MOHOTpa(hpUIeCKOH TUTepaTyphl, IPaBHIBEHO 00OCHOBHIBACT IIPUHSATOE
pelieHue, BIajgeeT pa3HOCTOPOHHUMHE HaBBIKAMH M IIPUEMaMH BBITIOIHEHUS IPAKTUYIECKUX 3a1a4. CHCTEMHO U IIIaHOMEPHO
paboTaeT B TEYEHUH CEMECTpA.

«X0opomIoy / «3a4TeHO»

(HOpMAaITBbHBIN) 75-89 OrneHka «XOpOULIO» BBICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAeT MaTepHall, IPaMOTHO U 1O
CYIIECTBY M3J1araeT ero, He JOIyCKasl CylIeCTBEHHBIX HETOUHOCTEIl B OTBETE Ha BONPOC, IPABUIBHO MPHUMEHSIET TEOPETHUECKHE
MOJIOKEHHUS TIPH PEIIEHUH TPAKTUYECKUX BOIPOCOB M 33/1a4, BIAJEET HEOOXOAUMBIMH HaBbIKAMU M IIPHEMaMU HX BBITIOJIHEHUSI.
CHCTEMHO U IITAaHOMEPHO paboTaeT B TEUCHHH CEMEeCTpa.

«Y IOBIETBOPHUTENBHOY / «3aYT€HO» (MUHHMMAIBHBIN, TOPOTOBBIN) 60-74 OreHKa «yROBICTBOPUTEIHLHOY
BBICTABIIAETCA CTYJIEHTY, €CIIM OH UMEET 3HaHUS TOJIbKO OCHOBHOTO MaTepuaa, HoO He YCBOMII €ro JeTalei, JomycKaeT HETOUHOCTH,
HEJIOCTaTOYHO MPABHJIBHBIC (OPMYIIHPOBKHU, HAapYIIEHHS JIOTHIESCKOI MTOCIIE0BATEIFHOCTH B M3JIOKECHUH POTPAMMHOTO
MaTtepuaa, NCIBITEIBACT 3aTPyTHEHHS P BEITOTHEHUH IPAKTHIECKUX pabdoT.

«HeynoBneTBOpUTEIILHOY» / «HE 3aUTE€HO» (HHMXKE MOPOTOBOIO YPOBHS) Menee 60 OueHka «HEYIOBIETBOPUTEIHHOY
BBICTaBISIETCS CTY/ICHTY, KOTOPBIH HE 3HACT 3HAUUTEJILHON YacTH IPOrpPaMMHOTO MaTepHalla, IOMyCKaeT CYIIECTBEHHbIE OIIHOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHISIMH BBITTOJHSACT IIpaKTHIecKre padoThl. OIeHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS
CTyZEHTaM, KOTOpbIE HEe MOTYT IPOJOKUTE 00yueHHe 6e3 JOMONHUTENBHBIX 3aHATUI 110 COOTBETCTBYIOIECH AUCIIUILIHHE.

KpuTepnu oIieHKH 10 TUCTIUILIIHE, ¢ 3aBepHIatoIieii GopMoil KOHTPOIIS - 3a4eT: OLEHKA «3aUTCHO» BBICTABISIETCS, €CIIH CTYJCHT
HaOpal 1mo uroraMm 0aUTLHO- PEHTHHTOBOM cUCTEMBI 3a cemecTp 60 u Goree O6aIoB; OlIEHKA «HE 3a4TE€HO» BBICTABIISIETCS, €CIIN
CTYIEHT HabpaJ Mo uToram OaIbHO- PEUTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 6asioB.

6.4. IlepevyeHb BUI0B OLIEHOYHBIX CPEICTB

1 cemectp. 1o mucnuminHe XuMusi GopMaMu TEKyIETo KOHTPOJIS SBIIOTCS:
TK1, TK2, TK3, TK4, TKS - peurenue 3aaa4 1o npeICTaBICHHBIM BapuaHTaM 3a/1aHUi.
TKG6 - Bemmonnenue PI'P.
B teuenue cemectpa npoBoasarcs no 2 npomexxyrounbix koutposs (ITK1, TIK2) B Buae koJI0KBUyMa 110 MPOHIEHHOMY
TEOPETHYECCKOMY MaTepHaTy JCKIHH.
TK7, TK8, TK9, TK10 - pemenue 3a1a4 110 IpeACTaBICHHBIM BApUAHTaM 3aJaHUM.
Otuert o nabopatopusiM pabotam. PacueTHo-rpaduyeckas padora.
Urorossiit kouTposs (UK) B 1 cemectpe— sx3ameH.
2 cemecTp.
B Teuenue cemectpa npoBoasaTes 1o 2 mpomexxyTounsix koHTpos (I1IK3, ITK4) B Buae Ko/uIoKkBHyMa MO IPOHICHHOMY
TEOPETUIECKOMY MaTepHally JEKIHH.




Otuer 1o 1a60paTOPHBEIM paboTaM.

BO 2 CEMECTPE — 3a4CT.

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

7.1. PexoMeHnayemast 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN 3araBue W3natenscTBo, ron

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

JI1.2 |IIsraunsiHa E.B., Xumus: yaeOHoe mocoOue Al CTyACHTOB HallPaBICHHS Hosouepxkacck, 2016,
JpoBoBo3osa T.1., "TexHochepHast 6e3omacHocTs" npopuip "TloxxapHas http://biblio.dongau.ru/MegaPr
Hsmropa B.B. Oe3o0macHOCTB" oNIMI/UserEntry?

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

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

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

JI1.4 |Cygsopos A. B., OO0mas XuMusi: yIeOHHK Cankr-IletepOypr: Xumusnar,
Huxonscxkuii 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,
KysaeBa E. B., https://biblioclub.ru/index.php?
®enoposa E. B., page=book&id=683112
CemaxoBa T. JI.,

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

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

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

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

MEJIUOp. UH-T paboTs! I cTy . 3a04. hopMel 00yd. Hampasi. "TexHocdepHas | http:/biblio.dongau.ru/MegaPr
Houckoit 'AV ; cocrt.: |6ezomanocts", "Hedterazosoe aeno" oNIMI/UserEntry?
E.B. [IaTHuIBIHA, Action=Link FindDoc&id=42
O.10. lanamosa, 9090&idb=0
N.A. JIyranckas
JI2.3 | IIsataunsiHa E.B. Xumus (cienranbHbIe pas3aensl): 1abopaTOpHbIi mpakTukym it | HoBouepkacck, 2023,
CTYICHTOB HarmpaBieHui «TexHochepHas 6€30macHOCTDY, http://biblio.dongau.ru/MegaPr
«Hedterazosoe memo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTAaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 |HMlanamoga O.10., Xumust: cOOpPHHUK 3a/1a4 U1l CAMOCTOSITEIbHON paboThI HoBouepxacck, 2018,
Jpososo3osa T.. CTYJICHTOB [BCEX HaIpaBJICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKAIUOHHO# ceTu ""UnTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 IlepeyeHb NporpaMMHOro odecrne4eHus

7.3.1 Yandex browser
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733 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeia»

7.4 Tlepevyenb nHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

7.4.1 basbr manabix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
oubmoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
8.1 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOCNBIO M TEXHIYECKIMU

CpenCTBaMH O0YYEHHS, CIy KaIllUMHU JJIsI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpaimoHHOro 060pynoBaHus (IepeHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoektop Acerx113PH — 11uT., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAAHBIE TOcoous — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemomaBarens.

8.2 2321 CrnennambHOE TIOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeAcTBaMH 00Yy4eHHsI, CIy KaIllluMHU ATl IpeAcTaBlIeHus nHpopmalu ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | WT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 mIT.;
Hocka - 1 mT.; Paboumne mecra cTyaenToB; Pabodee MecTo mpermoaaBaress.

8.3 2102 CrienanbpHOE MOMENICHHE YKOMIUIEKTOBAHO CIISHATN3UPOBAHHON MeOENIbI0 U TEXHUUECKUMHU
CpelCTBaMH O0YUYCHUs, CITyXKaIlUMU JUIS IPeJICTaBICHUs MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpamoHHOTO 000pyA0BaHNUS (IIEPEHOCHOIT): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Ammapar TB3 — 1 wit.; ITnura snexrpudeckas — 1 mr.; Ilnmura
narpeBatensHast ES-HA3040 — 1 wt.; azoanamuzarop I'’XI1-3M — 1 wit.; OruerymuTens — 1 mrT.;
Benpo xonycHoe — 1 mrt.; Jlaboparopras nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIS
BBITTOJTHEHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHslil mikad - 1mT.; Becs! Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas neds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaenros; Pabouune mMecta
TIpEroAaBaTels.

8.4 2305 [TomemneHne yKOMIUIEKTOBAHO CIICIIAAIN3NPOBAHHON MEOEIBI0 M TEXHUIECKUMH CPEICTBAMH
00yd4eHHs, CIy>KaIllUMHU IS IpeICTaBIeHNs HH(HOPMAIHY 1 OCHAIIIEHO KOMIIBIOTEPHON TEXHHKOHU ¢
BO3MOKHOCTBIO TIOAKITIOUEHH K ceTU «IHTepHeT» 1 obecreueHneM JOCTyIa B AJIEKTPOHHYIO
nHpopManmoHHo-00pa3zoBaTenbHyo cpexy HUMU Jlonckoit TAY: Kowmmsrotepsr Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpampnas 6ubnuorexa;

Crombl KoMnbIOTEpHBIE — 6 IT.; Ctoy-TyMOa — 5 tiT.; Crynbs — 16 mit.; TeMmaTHUecKue TIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyseHToB; Pabodee MecTo mpenoaBaTes.

9. METOAUMYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JUCTIMIIIMHBI (MOLY JIS)

1. Meronu4eckre peKOMEHIAINH TT0 OPTaHU3AINH CAMOCTOSITENBHOM paboThl o0ydaromuxcst B HUMU ITAY [DnekTpoHHBIH
pecype] : (BBen. B aeiictBue mpukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. uHx.-menuop. uH-T JoHckoii [AY .-
OnekTpoH. naH.- HoBouepkacck, 2015.

2. Tonoxxenwue o Texyme# arrectanmuu odydaronmxcs B HUMU ITAY [DnexrpoHHEIH pecype] (BBEIEHO B JEHCTBHE IPUKA30M
nupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHckoi 'AY.-Onexrpon. nan.- HoBouepkacck, 2015.-
Pesxxum noctymna: http://www.ngma.su - 20.08.2016.

3. TunoBsle HOPMBI THTYIBHBIX JINCTOB TEKCTOBOI JOKYMEHTALNH, BBITOIHIEMOH CTYICHTaMH B Y4eOHOM Tpolecce
[Dnexrponnstit pecype] / HoBodepk. urk.-menmuop. uH-T JloHcko#t ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexum mgoctyna:
http://www.ngma.su

4. TlonoxeHue 0 MPOMEKYTOUHOM aTTecTalry 00y4aroLUIuXcs 0 MporpaMMaM BhICIIEro 00pa3oBaHus [DIeKTPOHHBIHN pecypc]
(BBeneHo B neiicTeue npukasoM aupekropa HUMMU Jlonckoit TAY Ne3-OJ1 ot 18 stHBapst 2018 1.) / HoBOUepK. MHX.-MEIHOp. HH-T
Honckoit 'AY.-Onexrpos. nan. - HoBouepkacck, 2018.

5. Hlanamosa, O.1O. xumus [DnexrponHsiit pecype] :COOpHUK 3a7a4 115l CAMOCTOSATENFHON pabOTHI CTYIEHTOB (BCEX
Hanpasienuit) / O.10. Illanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nHx.-menuop. uH-T JJI'AY. Hoouepkacck, 2018. —
http://www.ngma.su

6. ITataumeiaa, E.B. XumMus: yaeOHoe mocobue 11 CTyAeHToB HampasieHus "TexHocdepHas 6ezonacHocTs" mpoduns "IloxapHas
6e3onacuocts" / E. B. ITataunsina, T. W. JIpoBoBo3oBa, B. B. Isatopa ; HoBouepk.unxk.-menuop. uH-T JII'AY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XuMus:Kypc JIeKnuit [uis cTyJeHToB HanpasieHns "TexaocdepHas 6e30macHOCTS"

/ . A. Jlyrauckas, E. B. [Tatauupiaa ; HoBouepk. nmx.-menuop. uH-T JATAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. JIpoBoBo3oBa, T.U. XumMus: 1a00paTOPHBII MPAKTHKYM I CTYAEHTOB Beex Hamnpasienuit / T. 1. /IposoBo3osa, O. 1O.
[Mamamoga, E. B. ITarannsiHa ; HoBouepk. uHxk.-menuop. uH-T JJorckoii [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. Xumus [OnexTpoHHeI pecypc]: CO. 3amad [I8 CaMOCTOATENBHOM pPabOTBI CTyA. HAMpaBICHUI
«IIpupo1000yCTPONCTBO M BOIOMONIb30BaHKEY, « TexHochepHas 6e3omacHocTh», «Hedrerazooe meno» / O.10. llanamosa, T.U.
JpoBoBo3osa, E.B. IIatuunsina; HoBouepk. MHXK.-MENUOp. UH-T. — DIIEKTPOH. 1aH. — HoBouepkacck, 2018.




