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1. Llenn n3agayun gucyumnianHbl

Llenblo ANCUMNAUHBI ABNSETCA NpuobpeTeHUe CTyfLeHTaMW 3HaHWi B 06/1acTv XUMuK,
(hopMupoBaHue (hyHAAMEHTaNbHbIX 3HAHWI NO 06Leil, HEOPraHNYeCKOW Y aHaNUTUYECKON XMMUK
YMEHUI N HaBbIKOB 3KCMEePUMEHTaIbHOW paboThl.

OCHOBHble 3afja4M pPackpbIBalOTCA Ha OCHOBE M3/I0XEHUA TPe6OBaHMI K 3HAHWUAM, YMEHUAM
1 HaBblKaM, KOTOPbIMU JO/KHbI 0BNafeTb CTYAEHTbI:

* C(hOPMUPOBATL TEOPETUYECKMI (PYHAAMEHT COBPEMEHHON XUMWW Kak efUHOM, NOrnYecKu
CBA3aHHOW CUCTEMbI;

* pacwupuTb U 3aKpenuTb 6a30Bble MOHATUS XUMUKU, HEOOXOAWMble [NS AaNbHeiwero
M3yYeHUs pas3finyHblX 06nacTeil eCTeCTBO3HAHUS;

e copmMMpoBaTh YMEHWA U HaBbIKW 3KCNEPUMEHTaNbHOW paboTbl, CAMOCTOATE/IbHOW paboThbl
C Hay4YHO-TeXHMNYECKOM NuTepaTypoil;

* pa3BUTb CMOCOGHOCTM K TBOPYECTBY, B TOM 4uMC/le K Hay4YHO-UCCNefoBaTeNbCKol paboTe, u
BblpaboTaTb NOTPE6GHOCTb K CAMOCTOATENbHOMY NMPUOGPETEHNIO 3HAHUIA.

2. MecTo gucumnnuHbel (Moaynsa) B cTpykType Ol 6akanaespunarta

AvcuunnanHa BXOAWUT B nepeyveHb KypcoB 6a30BOM YacTuM y4yebHOro nnaHa.

AvcunnnnHa BOOPYXXaeT MNOHATUAHBIM WM KaTeropuinHbIM annapaTtoM Mo 3TOW OTpac/im
3HaHWI W COOTBETCTBYHOLWEW TEPMUHONOTMEN, NPUMeEHSAeMOn B oTpacin. OHa HenocpeACcTBEHHO
CBfA3aHa C AWCUUMIMHAMMW: XUMUS MUK, TeXHUKa 3aluTbl OKPYXalLen cpefbl, TEXHONOrMA
MULLEBbIX MPOM3BOACTB, 06WMWe MNpuHUMNbLI  06paboTKM  MWLLEBOr0  Cbipbs, NULLEBas
6roTexHoMoruns.

3. MepeyeHb NNaHUPYEMbIX Pe3yNbTaToB 06yUYeHMs Mo gucunnanHe (Moaynio),
COOTHECEHHbIX C MaHMPYEMbIMU pe3y/ibTaTamMu 0CBOeHUs 06pa3oBaTe/ibHOM NPOrpaMMbl.

Mpouecc U3yYyeHUs AUCUUNAMHBI  «XUMUS» HanpaBneH Ha W3yyeHue Ccregyowmx
KOMMETEHLWIA:

MpodeccnmoHanbHble KOMMNETEHLNN:

MK-9 - ymMeHueM NPUMEHATb METOAbl KOHTPONS KauyecTBa M3Aenuii M 06bLEKTOB B cdepe
npotheccnoHanbHOl AeAaTeNbHOCTW, MPOBOAWTL aHaNM3 MPUYUH HapyLeHWA TEXHOMOTMYECKNX
MPOLLECCOB M pa3pabaTbiBaTb MEPONPUATUS NO UX NPEAYNPEXAEHUIO.

O6LLEeKYNbTYPHbIE KOMMNETEHLNN:
OK-7 - cnoco6HOCTb K cCaMoopraHm3aLuy 1 camoo6pa3oBaHmio.

B pe3ynbTate U3yd4eHuna ANCUunn/inHbl CTYAEHT AO/DKEH

3HaTb, Uenu, 3ajayv XMMUK, NYTU U CNOCOObI UX peLleHUs; pofib U 3HaYeHWe MeTOAOB
XMMUU B 061aCTM TOBapOBeAEeHWA; MOHMMATb CYLWHOCTb W COLMAaNbHYIO 3HaYMMOCTb CBOeW
Oypywein npodeccun, NpPosBAATL K HeW YCTONYMBBLIA WHTEpec; WMeTb MpeAcTaBneHue o
COBPEMEHHOM MWpe KaK [AYyXOBHOW, KYyNbTYPHOW, WHTeNNeKTyanlbHON U 3KOMO0rMyecKonm
LLeNOCTHOCTK; OCO3HaBaTb Ceb6si M CBOE MeCTO B COBPEMEHHOM OO6LLeCTBE; OCHOBHblE pasfgefbl
XVMWKW; OCHOBHble MOHATUS W MeTOAbl AWCLMUN/NHBI, OCHOBHblE 3Tarnbl PasBUTUA XUMUK, eé
COBPEMEHHOE COCTOSIHME; MEPUOSMYECKUIA 3aKOH W XapaKTepUCTUKY 3/1IEMEHTOB MepUoSMYecKol
cuctembl O.U. MeHpeneeBa; OCHOBblI TEOPUWM MPOTEKAHWA XUMUYECKUX MPOLECCOB; OCHOBHbIE
npaBuna oXpaHbl Tpyfa M TeEXHUKK 6e30nacHOCTY npu paboTe B XMMUYeCKoW nabopatopuu;

yMeTb: [0Ka3blBaTb C MOMOLLbIO XMMUUYECKMNX PeakLnii XMMUYecKne CBOWCTBA BELLECTB
HEeOpPraHM4Yeckoi M  OpPraHUYecKoil MNPUPOAbI; MOMb30BaTbCS  OCHOBHLIMW  peakTMBaMW,
PacTBOPUTENSMM U XMMUYECKO MOCY[oii; OMUCbIBATb [JEMOHCTPALMOHHbBIE U CAMOCTOSTENbHO
NpoBefeHHbIe 3KCMEPUMEHTbI, UCMOMb3ys AN 3TO0 eCTeCTBEHHbI (PYCCKWUiA, POAHOIA) A3bIK K
A3bIK XMMWUW; OMWUCbIBaTb W pasnnyaTb WU3YYeHHble KNacCbl HEOPraHWYECKUX W OpPraHUYecKmx
COE/INHEHMWI, MPOCTble W CMOXHble BeLecTBa, XUMUYECKME peakuuun; KhnaccugpuumposaTb
N3yuyeHHble 06BEKTbI U ABNEHMS; HabNOAaTb AEMOHCTPUPYEMbIE U CAMOCTOATENIbHO MPOBOAUMbIE
ONbITbl, XUMWYECKME peakuun, MpoTeKawlWme B Npupoge W B ObITY; [AenaTb BbIBOAbI W
YMO3aK/OUeHNs 13 HabMaeHN, U3YUYEeHHbIX XMMUUYECKMX 3aKOHOMEPHOCTEN, MPOrHo3upoBaTh



CBOICTBA HEM3YYEHHbIX BELLECTB MO aHa/0rMn Co CBOMCTBAMM M3YYEHHbIX; COCTaBATL (DOPMY bl
KOMM/MEKCHbIX COEAMHEHWIA W AaBaTb UM Ha3BaHWSA; PacCUMTbIBaTb OCHOBHbIE 3HEpPreTUYecKue
XapaKTePUCTUKM XUMUYECKMX MPOLECCOB; FOTOBWUTb pPacTBOpbl C 3afjaHHON KOHLEHTpauuel
PacTBOPEHHbIX BELLECTB; NPOrHO3MPOBaTb BO3MOXHOCTb 06pa3oBaHMsA OCafKOB MPW CMELUNBAHUN
pacTBOPOB C W3BECTHOM KOHLEHTpaLMeil pacTBOPEHHbIX BELLECTB; CAMOCTOSTENIbHO paboTaTb C
y4yebHON ¥ CnpaBOYHOW NMTepaTypoil Mo 06Llell, HEOPraHWYEeCKOW, M aHaNIMTUYECKON XUMUW;
OKasblBaTb MepPBYH MOMOLLb MNPU OTPaBNEHMAX, OXOrax W APYrux TpaBMax, CBA3aHHbIX C
BelecTBaMmn 1 nabopaTopHbIM 060pyA0BaHUEM;

BNafeThb: OCHOBHbIMW MPUEMaMM N TEXHWUKOWN BbINONHEHWS 3KCMEPUMEHTOB MO 06LLei,
HEOPraHWYecKon 1  aHaNUTMYECKON XWMWKM, HaBblKaMU ANS  NPOBEAEHUS  PasINUHbIX
NCCNefoBaHUA, NPUMEHATb MNOMYYEHHbIE 3HAHWA Ha MNpakTUKe MpyW aHannse XUMUYECKUX
SIBNEHUI 1 pelleHUn PacuUETHbIX U IKCMEePUMEHTANbHbIX 3aAay; HaBblKaMu paboTbl C Yy4eGHO
NNTEPaTYpPoit N 3NeKTPOHHLIMU 6a3amiy fAaHHBbIX.



4. OOBEM AUCUMNMVHBLI WU BUAbl Yy4yebHOM paboTbl. O6wWasi TPYyAOEMKOCTb
AVCLUNTNHBI.
4.1. OO6bEM AMCUMNNMHBbI N BUAbI Y4e6HOW paboTbl MO O4YHON hopme 06yYeHUs.
Ob6uasa TpyaoEMKOCTb ANCLUUNANHBLI COCTaBnseT 4 3a4éTHbIX eagnHunL, (144 yaca).

. Bcero CemecTpbl
Bug y4yebHoM paboThl 4aCOB/3.6. 1
KOHTaKTHbIe yacbkl (BCero) 51,35/1,43 51,35/1,43
B Tom uncne:
Nekyun (1) 17/0,47 17/0,47
NabopaTopHble paboThl (J1P) 34/0,94 34/0,94
KoHTakTHas paboTa B nepuog attectaymm (KPAT) 0,35/0,01 0,35/0,01
CamocTtosTennHas pabota nof pPyKOBOACTBOM MpenojaBartens
(CPIM)
CamocTtoaTensHas pabota (CP) (Bcero) 57/1,58 57/1,58
B TOM yucne:
PacueTHO-rpagunyeckne paboThbl
Pethepat 9,6/0,27 9,6/0,27
Opyrue Bugbl CP  (ecnn npegycmaTpuBalwTCA, NPUBOAUTCA
nepeyeHs Bugos CP)
1 CocTaBneHune nnaHa-KoHCMNeKTa 15,4/0,43 15,4/0,43
2. MpoBegeHMe MOHUTOPUHIA, NOLOGOP W aHa/M3 CTATUCTUYECKUX
AAaHHbIX
3. MoaroToBKa K nabopaTopHbIM paboTam 32/0,88 32/0,88
KypcoBoli npoekT (paboTa)
KoHTposb (BCero) 35,65/0,99 35,65/0,99
dopma NPOMEXYTOUYHOW aTTecTaluu: 3K3ameH JK3aMeH
Obuwas TpyaoéMKOCTb (4achl/ 3.e.) 144/4 144/4
4.2. O6BbEM AMCUNNNHBLI U BUAbI Y4ebHON paboTbl HO 3a04HON hopMe 0BYyUEHUS.
Ob6uwasa TpyaoEMKOCTb ANCLMNNUHBLI COCTaBNsAeT 4 3a4éTHbIX eagnHnLbl (144 vaca).
o Bcero CemecTpbl
Bug yuye6Ho paboThbl 4acoB/3.6. 1

KOHTaKTHbIe vacbkl (BCero) 14,35/0,39 14,35/0,39
B ToM uncne:
Nexkunn (J1) 6/0,16 6/0,16
NabopaTopHble paboTbl (J1P) 8/0,22 8/0,22
KoHTakTHas paboTta B nepuog atrectaumm (KPAT) 0,35/0,01  0,35/0,01
CamocTosTenbHas paboTta noj pykoeoAcTBOM npenogasartens (CPIT)
CamocToaTenbHasa pabota (CP) (Bcero) 121/3,36 121/3,36
B TOoM uucne:
PacueTHO-rpagumyeckue paboThbl
Pethepar 20/0,55 20/0,55
Opyrue Bugbl CP  (ecnv  npegycmaTpuBalwTCd, NPUBOAUTCS
nepeyeHb Bngos CP)
1. CocTaBneHue nnaHa-KoHCMNekTa 24/0,67 24/0.67
2. MpoBegeHMe MOHUTOPUHIa, NOA6GOP W aHanM3 CTaTUCTUYECKUX
JaHHbIX
3. MpopaboTka yyebHOro Matepunana 41/1,14 41/1,14
4. MoparoToBKa K nabopaTtopHbIM paboTam 36/1 36/1
KypcoBoit npoekT (paboTa)
KoHTponb (BCero) 8,65/0,24  8,65/0,24
dopma NPoOMEXYTOUHOW aTTecTayuu: 9K3ameH JK3ameH

O6was TpyaoEMKOCTb (4achl/ 3.e.) 144/4 144/4



No
n/n

5. CTpyKTypa un cofep>aHne gUCLUNUHbBI

5.1. CTpyKTypa AUCUUNAUHBI ANS 0UYHOI (DOPMbI 06YyUEHUS

Pasgen
OUCLUUNVHBI

Hegens cemectpa

OCHOBHbIE Kacchl
HeopraHn4ecKux
COeIMHEHWIA. 1-3

CTpoeHune aToma 1
nepuonyecKui
3aKOH.

OCHOBHbIe NMOHATUSA
0 XUMWNYECKO
CBSI3U.

OHepreTnka u
KNHETMKa
XUMUYECKUX
NnpoLLeccos.
Xumunyeckoe
paBHOBeCHeE.
PacTeopbl 1 nx
XapakTepucTumka
Teopusa
3NEKTPOINTK-
yeckoi
anccoumaymn.
CunbHble 1 cnabble
3NEKTPONNUTHI.
PaBHOBeCKE B
pacTteopax
rTMAPONN3YIOLLNXCA
conen n B
OyhepHbIX
pacTteopax.
KomnnekcHble
CcoeAMHeHNnS.

6-8

n

12

OKucnuTenbHo-
BOCCTAHOBUTESIbHbIE
Nnpouecchbl N ux
XapakTepucTumka.

DNeKTponms
pacTBOpOB U 15
pacnasos.

Buabl y4ebHol paboTbl, BKIOYas
CamMoCTOSATE/IbHYIO PaboTy W TPYAOEMKOCTb

2/0.056

(B yvacax)
|_
g~ < L
[a
=3} & O
1 cemecTp
4/0,11

2/0,056 2/0,056

2/0,056

9-10 2/0.056

2/0,056

2/0,056

13-14 2/0.056

2/0.056

4/0.11

4/0,11

4/0,11

4/0.11

4/0,11

4/0,11

KoHTponb

6/0,17

6/0.17

6/0,17

6/0,17

6/0,17

6/0,17

6/0,17

6/0,17

dopMbl TEKYLLIETo
KOHTPO/1A
ycrneBaemocTu
(Mo Hegenam
CeMecTpa)
dopma
NPOMEXXYTOYHOM
arrectaumm
(no cemecTpam)

Mposepka
AOMaLLHero
3agaHuns. OTYeT no
nabopaTopHoii
paboTe
Bauny-onpoc
OTtyet no
nabopaTopHOW
pa6oTe

Bauny-onpoc.
OTtyet no
nabopaTopHO
pa6orTe.
O6eyxaeHune
[0KNazfoB
[poBepka
JOMaLLHEro
3agaHund. Otyer
no nabopaTopHoOW
pa6oTe

lMpoBepka
[LOMaLLHero
3agaHna. OTuer
no nabopaTopHOl
pabote

bnuu-onpoc.
OTyeT no
nabopaTopHOii
pa6oTe.
O6eyxaeHne
[L0KNanoB
lNpoBepka
LoMaLlHero
3afaHuda. Otyer
no nabopaTopHoi
pa6oTe
lMpoBepka
LomallHero
3agaHuda. OTyer



YpaBHeHune no nabopatopHoW

HepHcta. Kopposus paboTte
MeTannos.

9.  OO6wwe cBoicTBa MpoBepka
MeTasnnoB u JlOMaLLHEro
HemeTannos. 16  1/0,03 2/0,056 9/0,25 3apaHudA. OTuer

no nabopaTopHOM
pa6oTe

10. TTpomexyTouHas 35,65/ SK3aMeH B
arTecrayms: 17 o

0,99 YCTHOI (hopme
3K3aMeH
oro: 17047 340004 035 3565 5o o4

0,01 0,99

5.2. CTpYKTypa ANCLUUNINHBI 415 3a04HON POPMbI 00yUEHUS

Buapbl y4e6HOM paboTbl, BKIKOUAs CaMOCTOSITE/TbHYHO
paboTy U TPYAOEMKOCTL (B Yacax)

Ne P = 5
H/n asfen aucumnnanHbl o, E E g_ @
= n
X O z
X
1 cemecTp
OCHOBHbIe Knaccol
1 HeopraHMYecKnXx coefvHeHIA. 1/0.028  2/0,056 9/0.25
CTpoeHune aToma u
2. NPUOAMHECKNN SaKOH. 1/0,028  2/0,056 16/0,444

OCHOBHbIe MOHATUA O
XUMUNYECKOIN CBA3N.
JHepreTnka N KMHETMKa

3.  XMMWYECKUX MPOLECcCoB. 1/0,028 16/0,444
XUMmnyeckoe paBHoBecue.

PacTBOpbI 1 UX XapaKTepucTmka.
Teopust 3NEKTPONUTUYECKOIA

4. 1/0.028  2/0.056 16/0.444
anccouymaunmn. CunbHble U
cnabble 3NeKTPOINTHI.
PaBHOBecKe B pacTeBopax

5. rMAPON3YIOLLNXCA CONeiln 1 B 16/0,444
6yepHbIX pacTBopax.

6. KomnnekcHble coeMHEHNS. 11/0,306
OkucnuTensbHo-

7.  BOCCTaHOBMTeNbHble npoueccbl 1 1/0,028  2/0.056 12/0,333

NX XapaKTepucTuKa.
DNeKTpPoin3 pacTBopos U

8. pacnnaBoB. YpaBHeHMe HepHcta.  1/0,028 12/0,333

Koppo3ns meTtansos.

O6lLune cBOICTBA META/NOB 1

9. 13/0,36
HEMEeTaN/oB.
MpomexxyTouHasa atTecTayms:

10. 3K3ameH 8,65/0,24
NToro: 6/0,16 8/0,22 0,35/ 8,65/0,24 121/3,36

0,01



5.3. CogepxxaHue pasienoB AUCUUNANHBbI «XMMUS», 06pa3oBaTeNbHbIE TEXHOMOTNN

JTeKUMOHHbIN Kypc

No HanmeHoBaHue TeMbI
n/n AVNCLUNNNHBI
/ 2

Tema OCHOBHbIe Knacchbl
1 HeopraHM4ecKmx
COEINHEHWIA.

Tema CTpoeHue atoma u
2 NEepuoanYecKunii 3aKoH.
OCHOBHbIe MOHATUA O

XUMWYECKOW CBSA3MN.

Tema 3HepFETVIKa N KMHETUKa

TpynoeéMKOCTb
(vacol /3.e)) CopepxaHue
(0]0]e) 390
3 4 5
2/0,056 OCHOBHble Knaccbl HeOPraHMYecKux

2/0.056

2/0,056

BellecTB. OKCUfbl: COCTaB, CTPOEHMUE,
CBOWACTBa, NOMy4YeHUEe, HOMEHKNATYPA;
KWCNOTbI: COCTaB, CTPOEHMUE,
CBOWACTBA, NO/MyYeHNEe, HOMEHKNATYPA;
rMAPOKCUABI: COCTaB, CTPOEHNE,
CBOIACTBa, MOMYyYeHNE, HOMEHKNATYPA;
CONW: COCTaB, CTPOEHME, CBOIMCTBA,
nonyyeHune, HOMeHKNaTypa.

CTpoeHune atoma 1 nepuognyecKunii
3aKOH. OCHOBHbIe KO/MIMYECTBEHHbIE
XapaKTepucTnkKM atoma.
KBaHTOBO-rpauyeckme opmybl
anemeHTOB. lMeproanyeckas cuctTema,
KaK rpagMyeckoe oTpaxeHue
nepuoanNYecKoro 3akoHa.

Buabl XMMMYECKOW CBA3W U CTPOEHME
MOMeKYy/I.

KoBasieHTHaa cBA3b: MonspHas,
HernonspHasa n UX XapakTePUCTUKN,
o6pa3oBaHue CBA3N.

VioHHasa cBAa3b.

MeTannnyeckasa cBa3b.

BogopoaHas cBA3b.

1/0,028 OCHOBHbIE 3aKOHOMEPHOCTH

dopmupye
uble
KOM MeTeH
umn
6
OK-7
MK-9

OK-7
MK-9

OK-7

Ob6pa3oBarefb
Pe3ynbTaTbl 0CBOEHUSA Hble
(3HaTb, yMeTb, BafeTh) TeXHONOr N
7 8
3HaTb: COCTaB KaX/[0ro Knacca Nekuyms-
BELLECTB, Knaccupukauymio, BM3Yyanunsauus
(hn3nyeckme N XMMnYECKune
CBOICTBa.
YMeTb: COCTaBNATb POPMYIbl
BELLECTB U YPaBHEHUS XUMUYECKNX
peakuuii, XapaKTepmayoLnx
XUMMYECKNe CBOMCTBA M CNOCO6BI
NONYYEHWS.
BnageTb: HaBblkamu 0606LLeHNS
MONYYEHHON NHGOPMALMN.
3HaTb: OCHOBHbIE MOMOXEHUS Nekuyma-
3aKOHOB KBAHTOBOW MeXaHUKMU, BM3Yyanusayms

KBaHTOBbIE YMC/NA, 3aKOHbI
3arno/IHEHNA 3NEKTPOHaMU
3N1EeKTPOHHbIX YPOBHEW;
PasHOBUAHOCTMN CBA3EW U UX
XapaKTePUCTUKMN.

YMeTb: pasnuyatb Nepuoasl,
rpynnbl, NOAFPYNMbl, CEMENCTBA
3/1EMEHTOB;

COCTaB/ATb KBaHTOBO-rpafnyeckme
(hopMy /bl 3/1EMEHTOB; COCTaBNATb
3NEKTPOHHbIE U CTPYKTYpPHbIE
thopMynbl 1 N306paxaThb
NPOCTPaHCTBEHHOE CTPOEHME
MOJIEKY.

Bnagetb: HaBblkamu cbopa un
aHanusa nHgopmaymu.

3HaTb: Npouecchbl NpoTeKaHNA



ema PactBopbl 1 nx

4

Tema PaBHOBecue B pacTBopax

5

XUMUYECKNX NMPOLECCOB.
XUMUYeCcKoe paBHOBECHE.

2/0,056
XapaKTepucTumka.

Teopus

3NEKTPONIUTUYECKOW
auccounaumn. CunbHble 1

cnabble 3NeKTPONUTHI.

2/0,056
TMAPONN3YIOLLNXCA CONeit
1 B ByhepHbIX pacTeopax.

1/0.028

NPOTEKaHUS XUMUYECKUX peakLuu.
3akoH ecca v cnefcTBUA U3 Hero.
PacuyeTbl N0 TEPMOXUMUYECKUM
ypaBHeHusAM. MoHATME 06 aHTpONUK ©
aHTanbNuKU. SHeprus Mmob6ea.
CTaHAapTHble TepMOAMHAMUYECKME
BEIMUYMHbI. KMHETUKA XUMNYECKNX
npoueccoB. CKOpPOCTb peakuunin B
FTOMOTEHHbIX U reTePOreHHbIX
cucTemMax u pakTopsl, BANAIOLLME HA
Heé. Buapl Katanusa. XuMnyeckoe
paBHOBECMKE 1 CMOCOObI ero
CMeLLeHUs.

Ob6Lee npefacTaBeHNe 0 pacTBopax;
npoLecc pacTBOpPeHKs.
PactBopumocTb BewecTts. OcMmoc.
3amep3aHue ¥ KuneHve pacTBOPOB.
PacTBOpbl 31EKTPONNTOB.

Teopus aneKTPOIMTNYECKO
auccoumagmn.

CunbHble 1 cnabble aNeKTPONUTBI U UX
OCHOBHbIe XapaKTepUCTUKMN.

VoHHas cmna pactsopoB. KOHCTaHThI
aunccoumanumn.

3akoH pasbaBnieHns OcTBasbia.

NOHHbIE peakynn B pacTBOpax.
PeaKLunn MOHHOIo 0bMeHa.
MOHHO-MONEKYNSIPHbIE YPaBHEHMS.

XUMMYECKUX peakuunii, cnefcTensa u3
3aKoHa lNecca n MeToAMKY pacyeTa
no HYUM; (hOpMY/bl NS pacyeTa
CKOPOCTMN peakuunu, 3aKoH
[eicTBYOLWMX Macc, npuHumn Jle-
LWaresnbe.

YMeTb: Mo/sb30BaTbCca Tabnmuamm
CTaHLAPTHbIX 3NEKTPOAHbIX
NMOTEHLNAN0B 3HTaNbNUU U
SHTPONUU; ONpPeaensaTb TUM
CUCTEMbI, B KOTOPOI NPOUCXOAUT
XUMUYecKasa peakumns; BblAensaTb
(haKTopbl, BAUAKOLLNE Ha ee
CKOPOCTb.

Bnagetb: meTogMKamm
onpefeneHns CKOpoCTU XMMUYECKOW
peakuumn B 3aBUCUMOCTU OT YC/IOBUN
peakuumn; HaBblkamun cbopa u
06paboTKM MHMOpMaL UK.

3HaTb: TeOpui0 pacTBOPEHUS
BeLLeCTB; PakTopbl, BANAIOLWME Ha
pacTBOPMMOCTb BellecTs; Teoputo C.
AppeHunyca; hopmynbl ansa
onpefeneHnsa CTerneHn guccoumnaymm
I3NeKTPONINTOB.

YMeTb: onpeAensaTb KOHUEHTpaumm
BELLEeCTB Mo opmynam;
nonb30BaTbCA TabMIMUYHBIMU
3HaYeHAMUN 36YNITMOCKONUYECKUX Y
KPUOCKOMUYECKNX MOCTOSAHHbIX.
Bnapgetb: HaBblKamu
NMPUroTOB/IEHUS PacTBOPOB
pa3fIM4HON KOHLEHTpaLuu;
jpasnnyatb CUSIbHbIE U cnabble
[3aneKkTpoNnTbLI, NCNOJL30BATb
MOHATUA MOHHOW CUMbl pacTBopa u
KOHCTaHTbl Auccounanmnm;

Nekuunsa-
BM3yannsauuns

Nekuunsa-
BM3yannsauns

Nekuyma-
BM3yannsauuns



Tema KomnneKkcHble 2/0,056
6 coefuHeHUs.
Tema OKuUCAUTENbHO- 2/0,056
7  BOCCTAHOBWUTE/bHbIE
npouecchbl U nx
XapaKTepucTuKa.
Tema 3nekTponus pacteopoB n  2/0,056
8 pacnnaBOB. YpaBHeHue
HepHcTa. Kopposua
MEeTannos.
Tema OO6liMe cBoicTBa 1/0,03

1/0,028

1/0,028

Peakuun ¢ o6pasoBaHneM ocajka.
"a30BblgeNUTENbHbIE peakuun.
MoHHOe npoun3BeaeHne BOAbI.
BofopoaHbIvi noKasaTenb.
KoopanHauMoHHbIE COeAMHEHNS.
OCHOBHbIe NONOXKEHNS
KOOPAWHALMOHHON TEopuHN.
OCHOBHbI€ TUMbl U HOMEHKNaTypa
KOMMNEKCHbIX COeANHEHWIA.
N30Mepus KOMNIEKCHbIX
COeANHEHNIA.

Mpnpoja XMMNYECKON CBA3N B
KOMMIEKCHbIX COEUHEHUAX.
YCTOWUYMBOCTb KOMMIEKCHbIX
COEfMHEHUI B pacTBOpax.
OKNCANTENbHO-BOCCTAaHOBUTENbHbIE
peakymn. OCHOBbI 3NEKTPOXUMUMN.
OKucneHne 1 BOCCTaHOBEHNE.
Knaccugpmkauma XumMmnyeckmx
peakuuin. CoctaBneHne ypaBHeHNiA
OKUC/INTENbHO-BOCCTAHOBUTENbHbIX
peakumnii. BaxHelwmne oKMCAMTenn un
BOCCTaHOBUTENN.

OK-7
MK-9

OK-7
MK-9

OK-7
MK-9

CyLWHOCTb 3N1EKTPO/IN3A.
JN1IeKTPON3 pacnnaBoB ¥ pacTBOPOB.
3aKOHbI 3/1eKTpoNun3a.

XUMUYECKNE UCTOUYHUKN 3HEPTUN
FanbBaHWYECKMNE 3NIEMEHTHI.
ONeKTpoaHble NoTeHUManbl 1
3NEKTPOABUXYLLNE CUSbI.

Pag Hanps>XeHWn meTannos..
Koppo3unsa meTansos.

MeTannbl N nX BakHenLwmne OK-7

HaBblkaMu onpezeneHus pH
pacTBopa.

3HaTb: Teoputo BepHepa,
HOMEHK/IaTYpPy KOMMJIEKCHbIX
BELLECTB, KOOPAWHALMOHHYIO CBA3b.
YMeTb: OnpefeNiaTb KOHCTaHTY
CTOMKOCTW N HEYCTOMNUMBOCTU
KOMMIEKCHbIX COeANHEHNA.
BnageTb: HaBblKaMu MONYy4YeHUs
KOMMEKCHbIX COeANHEHWIA.

Nekuyna-

3HaTb: Teoputo OBP, cxembl
noBeAeHNs BaXKHEMLLINX
OKMCAUTeNei B pacTBopax C pasHbiM
3HayeHuem pH.

YMeTb: onpefenatb npoayktol OBP,
cocTasnAaTb cxembl OBP.

Bnagetb: MeToAammn 3N1eKTPOHHOIO
6anaHca 1 nonypeakunii onsa
noabopa KoathduumneHtos B OBP.
3HaTb: npasuna paspsagkM MOHOB Ha
KaToge n aHofge, CTaHAapTHble
3N1eKTPOAHbIE NOTEHUManbl, pag
Hanps>KeHWA MeTanoB..

YMeTb: onpeaensTb peanbHble
noTeHLMasbl pasfIniyHbIX CUCTEM,
NCNONb3ys ypaBHeHMe HepHcTa;
COCTaBNSATb CXEMbI Pa3NYHbIX
TUNOB KOPPO3UW MEeTas0B.
Bnagetb: HaBblKaMn COCTaB/eHUS
NPOCTENLWMNX ranbBaHN4YeCKNX
3/1EMEHTOB.

3HaTb: NOMOXEeHNe MeTasNoB U

Nekuymna-

Nekuymsa-

Nekuyuns-

BU3Yyanu3awms

BU3Yyanu3aLus

BU3yanu3aus



9

MeTannoB N HEMETas/10B.

MpomexxyToyHas
arTecTauus: sK3ameH

17/0,47

6/0,16

coeuHeHns. XapakTepucTtuka
METaNN0B FNaBHbIX U NOGOYHBIX
NOArpynn: 0COGEHHOCTU CTPOEHMS

dTOMOB METa/IZIOB aBHbIX noarpynm.

HemeTannbl 1 nx BaxKHelLLmne
COeAVHEHUS.

dur3nyeckme 1 XMMMYecKne CBOICTBa
HeMeTan/oB.

MonoXxeHNss HeMeTannoB B
NepuoAnYecKoii cucteme.
MonyyeHne HeMeTaN/oB.

MK-9

HeMeTann 0B B NEPUOANYECKOIA
CUCTEME M CTPOEHME UX aTOMOB.
OC06EHHOCTN CTPOEHUS aTOMOB
3/IEMEHTOB NaBHbIX Y NOBOYHBIX
noarpynn.

YMeTb: COCTaBNsATb YpaBHEHUS
XMMUYECKUX peakuuid,
XapakTepusyrLwmx cnocobbl nx
NoMy4YeHUs 1 CBOMCTBA.
BnageTb: HaBblKaMW BbIMOMHEHUS
XUMMNYECKUX peakLuid,
XapaKTepu3younx nx CBOMCTBA.

BuU3yanmnsaumna



5.4, MpaKTU4yeckne M CeMUHaAPCKME 3aHATUSA, UX HaMMEHOBaHWe, coaepykaHue Wu
00BbEM B Yyacax

npaKTVIHECKI/Ie 3aHATNA yLIeﬁHbIM naaHOM He npegycMoTpPeEHbI.

5.5. NabopaTopHble 3aHATUSA, UX HAMMeHOBaHMe N 06BEM B Hacax A1 cTyaeHToB OPO
n3db0
O61bém B yacax /
No Ne pasgena HanmeHoBaHuMe TPYZ0EMKOCTb B 3.6.
n/n ANCUMNNHBI nabopaTtopHbIX paboT
(0]0J0) 390
| cemecTp
1. OCHOBHbIe KJiacchl Knaccbl HeopraHu4yeckunx 4/0,11 2/0,056
HeopraHM4yeckmnx BELLeCTB: OKCUAbl, OCHOBaHWA,
COeIVHEHNA. KWUCNOTbI,COMN.
2. CTpoeHue aToma u KBaHTOBO-rpauyeckme 4/0,11 2/0.056
nepuoanYecKkmnii 3aKoH.  (POPMYy/bl pasIMyHbIX aTOMOB.
OCHOBHble MOHATUA O SNeKTPOHHbIe, CTPYKTYPHbIE Y
XUMWUYECKON CBA3MN. MPOCTPAHCTBEHHbIE (hOPMY/bl
MONEKYI.
3. OHepreTuka v KMHeTUKa TepmoAMHaAMUYECKNE pacyeTsbl 4/0,11
XUMMWYECKUX MPOLLECCOB. MO YPABHEHUAM XUMUYECKNX
XumMunyeckoe peakuWii: aHTaNbMNuA, 3HTPONKUS,
paBHOBeCHeE. 3Heprusa M'mbébca. CKopocTb
XUMUYECKUX peakuuii,
XMMUYeCcKoe paBHOBECHE.
4. PacTBopbl M KX MpuroTosneHne pacTBOPOB 4/0,11 2/0,056
XapaKTepucTuka. Pa3NIMYHON KOHLEHTpaLmu.
Teopus
3NEKTPONNTNYECKONA
anccoymaumn. CunbHble
1 cnabble 3NeKTPONINTBI.
5. PaBHoBecue B pacTBopax [uaponus coneit. OnpegenexHve 4/0,11
TMAPOIN3YIOLLLNXCA pH 6ydepHbIX pacTBOPOB.
coneli n B 6ythepHbIX
pacTBopax.
6. KomnnekcHble KoopanHauoHHbIE 4/0,11
COeflMHEHNA. COefIHeHNA.
7. OKMCNNUTeNbHO- OKucnuTenbHo- 4/0,11 2/0,056
BOCCTAHOBUTE/IbHbIE BOCCTAHOBUTE/IbHbIE PeaKLUW.
npouecchbl U nx
XapaKTepmucTunka.
8. DneKTponn3 pacTBOpoB  INEKTPO/M3 PacTBOPOB U 2/0,05
M pacnnaBoB. YpaBHEHVe pacrn/aBos.
HepHcTa. Koppo3us
MeTasinoB.
9. O6uiue cBolicTBa MeTannbl u HemeTanbl, UX 4/0,11 -

MeTann0B W HeMeTaNioB. CBOICTBaA.
NToro: 34/0,94 8/0,22



No
n/n

5.6. lNpumepHas TemaTuKa KypCOBbIX NMPOEKTOB (paboT)
KypcoBble npoekTbl (paboTbl) y4ebHbIM MI1aHOM He NpeayCMOTPEHbI.

5.7. CamocToaTeNbHaA paboTa CTyAeHTOB
CogfepxaHune 1 06BbEM caMOCTOATE/IbHOM paboThbl CTYAEHTOB
MNepeyeHb foMaLLHUX

Pasgenbl 1 Tembl paboyeii 3aflaHnii 1 Jpyrmx ErpaA
nporpaMmbl BOMNPOCOB A/14 BbINO/HEHMS
CamMOCTOSATENIbHOTO M3y Yeununs CaMoCTOATENIbHOIO
n3yyeHns
I cemecTp

OCHOBHbIe Knacchbl "eHeTnYecKaa CBA3b: 2 Hefens
HeopraHM4yecKnx COeAMHEHWNA. COCTaB/IEHWNE CXEM.
CTtpoeHuve atoma u XapakTepucTunka 4 Hepens
MepUOLNYECKUNIA 3aKOH. 3/1EMEHTOB MO MONOXEHNIO
OCHOBHbIe MOHATUA O B NEpUOANYECKOl cucTeme.
XUMMWYECKON CBA3MN. OnpepfeneHvie Buja cBa3n B

pas3fiMyHbIX COEAUHEHUAX.
DHepreTuka v KUHeTUKa PelleHve pacyeTHbIX 3a4au. 6 Hepens
XUMWYECKNX MPOL,ECCOoB. PelueHue 3agay Ha
XMMMYecKoe paBHOBeCKE. onpejesieHne CKopocTn 1

CMelLleHre XMMUYeCcKoro

paBHOBecus.
PacTBopbl 1 nX PelleHune 3ajay Ha 8 Hefens
XapaKTepucTuKa. onpeseneHne pasnyYHbIX
Teopus aNeKTPOIUTUYECKOM BW0B KOHLEHTpaLuu.
anccounaumun. CunbHble U OnpepeneHvie MOHHOM
cnabble 3NeKTPONUTLI. aKTMBHOCTW PacTBOpOB,

CTerneHn W KOHCTaHTbl

auccoumanun,
PaBHOBecKWe B pacTBopax CocTaBfieHne cxem 10 Hegens
rMAPONN3YIOLNXCS COMEN U B Pas/IMYHbIX TUMOB
Oy(hepHbIX pacTBopax. rmgponusa. PewweHue 3agay

Ha onpegeneHve pH
OyhepHbIX pacTBOPOB.
KoMnieKcHble COefUHEHMS. BbinonHeHne 3aaHnin Ha 12 Hepens
onpefeneHne CTPYKTypbl
KOMM/IEKCHbIX COeAMHEHWIA.
PelleHune 3ajay Ha
Hax0oX[eHNe KOHCTaHTbI

YCTOYMBOCTH.
OkucnuTensHo- OKucnutensHo- 14 Hepens
BOCCTaHOBUTE/IbHbIE NPOLECChl BOCCTAHOBUTESIbHbIE
N YX XapaKTepuCcTuKa. npoLecchbl U nx

XapaKTepucTuka.
ONeKTponn3 pacTsopos U ONeKTponn3 pacTsopos u 16 Hepena
pacnnasoB. YpaBHeHue pacnfiiaBoB. Y paBHeHue
HepHcTta. Kopposusa metansnos. HepHcTa. Kopposus

MeTas/oB.
O6wwue cBoiicTBa MeTannoB 1 O6wwme cBOWCTBA MeTa/ioB 17 Hepens
HeMeTasnoB. N HEMeTas/oB.

Toro:

O6bEm B 4yacax /

OO0

6/0,17

6/0.17

6/0,17

6/0,17

6/0.17

6/0,17

6/0,17

6/0.17

9/0,25

57/1,58

TPYAOEMKOCTb B 3.€.

390

9/0,25

16/0,444

16/0.444

16/0,444

16/0.444

11/0,306

12/0,333

12/0,333

13/0,36

121/3,36



6. MepeyeHb y4ebHO-MeTOAMYECKOrO Ob6ecrneyeHns AN CamMOCTOSATENIbHOW pPaboTbl
obyyaroLmxca no gucumnanHe (Mogyso)

6.1. MeTognueckume ykazaHus (Co6CcTBeHHble pa3paboTKu)

1 CranbHaa M.W., CupgopuHa T.U., Oxes A.H. Xumnsa. MeToanmyeckme pasbACHeHuUA
A/1 CAMOCTOATENbHOIO M3YYeHUs AUCLUNANH «XuMua» N «ObLwaa n HeopraHuyeckas XvumMms».
- Maiikon: n3a-so MI'TIA, 2003. 45 c.

2. CtanbHaa M.MW., CwngopuHa T.M. Xumua. MeToanyeckme  ykKasaHua  no
CaMOCTOATE/IbHOMY W3YYEHUIO AUCUUNAUH «XUMUA» K «O6Las n HeopraHnyeckas Xumus»
ANa cTyAeHToB By30B. YacTb Il. Mavikon: nsg-so MI'TIA, 2004. 45 c.

3. CranbHaa M.N. Xwumwna: y4yebHoe rmocobve MO CaMOCTOATENbHOMY W3YYEHUIO
AUCUMMNHBL «XUMUA» CTyAeHTaMW OYHOM U 3a04HO (opM 06ydeHus. - Maiikon: WM
KyuepeHko B.O, 2015. 134 c.

6.2. NInTepatypa 415 CaMOCTOATENIbHON paboThl

1 nuHka. HJ1. O6wasa xumus: yyebHoe nocobue / H.J1. TnuHka. - M.: KHOPYC, 2012.
- 752 c.

2. CemeHoB. W.H. Xumua [ONneKTpoHHbIA pecypc]: Yy4uyebHMK [/ CemeHoB W.IT,
Mepgunosa WN.J1. - CM6.: XUMNIOAT, 2016. - 656 c. - IbC «IPRbooks» - Pexum goctyna:
http://www.iprbookshop.ru/49800

3. MBaHoB, B.I". OCHOBbI XnMUK [SNeKTPOHHbIN pecypc]: yyebHuk / B.I'. NBaHoB, O.H.
MeBa. - M.: KYPC: MH®PA-M, 2014. - 560 c. - 3bC «Znanium.com» - Pexum pgocTtyna:
http://znanium.com/catalog.php?bookinfo=421658

4. Obwas n HeopraHM4yeckas Xxumusi. JlTabopaTOpPHbIA NpakTUKyM: y4yebHoe nocobue /
[C.C. babkuHa v ap.]. - Mocksa: KOpainT, 2012. - 481 c.

5. Engmmos. B.N. OcHoBbl 06Weit xumun [SneKTpoHHbIW pecypc]: y4ebHoe nocobue /
B.N. Engummos. - Mockea: MH®PA-M, 2015. - 256 c. - 3bC «Znanium.com» - Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=469079

6. MBaHoB, B.I". OCHOBbI XUMuUK [INeKTPOHHbIN pecypc]: yyebHuk / B.I'. NBaHoB, O.H.
leBa. - M.: KYPC: MH®PA-M, 2019. - 556 c. - 9bC «Znanium.com» - Pexum focTyna:
http://znanium.eom/catalog/product/l 022478

COTIA0OBAHD
C BB VOIRKOA MITY

MICAMYCOBA E.E./


http://www.iprbookshop.ru/49800
http://znanium.com/catalog.php?bookinfo=421658
http://znanium.com/catalog.php?bookinfo=469079
http://znanium.eom/catalog/product/l

7. ®OH[ OLEHOYHbIX CPeACTB [1s1 MPOBEAEHUS MPOMEXYTOUYHON aTTecTauun
0ByyatoLLMXCa Mo AUCUMNIMHE (MOAY/HO)

7.1 MNepevyeHb KOMMNETEHUWA C YKaszaHWEM 3TarnoB MX POPMUPOBaAHMSA B MpoLecce
0CBOEHUA obpasoBaTeNibHOM NporpamMmbl

oTanbl
hopmMmnpoBaHuA
KOMMeTeHU MK
(Homep HanmeHoBaHMe y4ebHbIX ANCLUUMNINH, GOPMUPYIOLLMX KOMIMETEHLUN B
cemecTpa npoLecce 0CBOEHUS 06pa3oBaTe/IbHON NporpamMmmbl
CornacHo
yuye6HOMY

nnaHy)

MK-9 - ymMeHMeM NPUMEHATb MEeTO/bl KOHTPONA KayecTBa WU3LeNUA N 06bEKTOB B
coepe npoheccMoHaNbHOM  AesATeNbHOCTW, MPOBOAUTL  aHaIM3  MPUYUH  HapyLUEeHWI
TEeXHONOrMYEeCcKMX NPOLLECCOB M pas3pabaThbiBaTb MEPONPUATUA MO X NPeaynpexKaeHnto

1 Xnmus

7 D UN3NKO-MexaHnveckne MeTofbl 06paboTKM NULLLEBLIX CPej
8 TexHoNnorns nuLeBbIX NPOU3BOACTB
8 TexHWKa U TEXHONOTMS MUHM 3aBOJ0B
8 KOHTpO/Ib KayecTBa M ynpaB/iieHUs TEXHONOMMYECKUMM npoLeccamu
8 CepBuCHOe 06cnyxmnBaHmue o6opyLoBaHnA
6 MpakTMka NO  MOMYYEHUKO  NPOMPECCMOHANbHbIX YMEHWA 1 oMnblTa
npogeccnoHanbHOW AesTeNbHOCTH
8 TexHonornyeckas npakTuka
OK-7- cnocobHOCTb K caMmoopraHmsaumm 1 caMoobpasoBaHuio
1 VcTopus
1,2,3 VHOCTpaHHbIN A3bIK
1,2,3 MaTtemaTnka
1,2,3 dun3snka
1 Xnmus
fl Jkonorus
1 VHeHepHaa rpaduka
4 MeTposiorus, ctaHgapTM3aumns n cepTugmrkaymns
2 llcnxonorua
4 Coumnonorung
2 KoHnnkTonoruns
1 AQbITEACKNIA A3bIK
0 Monntonorus
4 XumMmua nuwm
6 O6uime NpMHUKUNBLI 06paboTKM MULLEBOrO ChIpbs
6 P U3NKO-MexaHNYeCcKmne CBOMNCTBA Cbipbs M FOTOBbLIX MPOAYKTOB
4 Muwesas 6UoTexHONOrnA
4 CoBpeMeHHble MeTOAbl TEXHOXMMMUYECKOTO KOHTPOA MULLEBLIX NPOU3BOACTB



7.2. OnucaHve nokasaTesneli U KPUTEPUEB OLLEHMBAHUSA KOMMETEHUMIA Ha pas/IMyHbIX 3Tanax Mx OPMUPOBaHUSA, OMUCAHME LUKasbl
OLeHNBaHMSA

HanmeHoBaHMe
OLLeHOYHOr 0 cpeacTBa

MnaHupyemble pesynbTaTbl
OCBOEHUS KOMMETEHLUN
(B pamKax gucuMnanHbI, MOAyNS,

KpuTepun oLegHMBaHMS Pe3yNibTaToB 06y4eHust

HEey[NOBJIETBOPUTE/IBHO  YA0BJ/IETBOPUTE/IBHO Xopouuo OTNNYHO

NPaKkTUKK)

MK-9 -yMeHNeM NPUMEHUTb MeTO/bl KOHTPO/S KAUYecTBa U3AeNniA 1 06beKTOB B cdhepe NPOgecCUOHaNbHOW AeSTeNbHOCTY, NPOBOANTb
aHaM3 NPUYMH HapyLLEHWUIA TEeXHOMOrMUYECKNX NMPOLIECCOB U paspabaTbiBaTh MEPONPUATUS MO UX NpeaynpeXKaeHnto

3HaTb: Kakue MeponpuaTua no
npeaynpexaeHnto HapyLeHWi
TEXHONOTNYECKNX
NpoLEeccoB NPUHUMAKOTCA Ha
MalWMHOCTPOUTENbHbIX
npeanpuUATUAX;
YMeTb: NPUMEHATL MeTOAbI
KOHTPONS KayecTBa uU3genuii B
cthepe npogeccnoHanbHOM
[eATeNbHOCTU; NPOBePATH
TEXHNYECKYH AOKYMEHTaLuHo;
BnasfeTb: NOMCKOM U
aHanM3oMm MpUYmnH
HapyLeHWni
TEXHO/IOTNYECKUX
npoLeccos.

®dparmeHTapHble
3HaHuA

YacTuyHble ymeHua

YactuyHoe BnageHue
HaBblKaMn

HenonHble 3HaHUSA

HenosnHble ymeHus

Hecuctematunyeckoe
NnpuMeHeHne
HaBbIKOB

OK-7- cnocobHOCTb K camoopraHusaumy n camoobpasoBaHuio

3HaTb: OCHOBHbIe NMPUHLKIbI
camoopraHusauum u
camoo6pa3oBaHus, METOAbI,
crnocobbl 1 cpeacTea
NONyYeHUs, XpaHeHUs 1
nepepaboTKM MH(opmaLmu,
Heo6xoaMmon ansa
_camoobpasoBaHus;
YmeTb: OpraHns3osaTh CBOe
Bpems, HeobxoAnmoe ans
y4ebbl M camoo6pa3oBaHus;

®parMeHTapHbIle
3HaHUS

YacTuyHble yMeHUA

HenonHble 3HaHKUA

HenonHele ymeHua

CdhopmupoBaHHbIe,
HO cofepxallme
OTAe/NbHble NPOo6esbl
3HaHWs

YMeHUs NOJHble,
JonyckaroTcs
He6OobLLUNE OLUNOKMK

B cuctematnyeckom
NMPVMEHEHUN
HaBbIKOB
JlonyckaroTcs
npo6ens

ChopMMpOoBaHHble,
HO cofepXKalLye
0TAeNbHble NPOGENb
3HaHUs

YMEHUA NONHbIE,
[lonycKaroTcs
HeboNbLUVE OLUNOKN

ChopMMpOBaHHble
cucTeMaTyeckue
3HaHUS

CdhopMupoBaHHble
YMEHWS

YcnewHoe un
cucTemaTnyeckoe
NpYMeHeHne
HaBbIKOB

CthopmurpoBaHHbIe
cucTeMaTmyeckue
3HaHWS

CthopmuMpoBaHHbIe
YMEHUS

Joknag, sonpockl K
3K3aMeHy

[oknaa, Bonpockl K
3K3aMeHy



CaMOCTOATENIbHO KPUTUYECKM
MbICAUTb, POPMYNNPOBaTL U
OTCTanBaTb CBOHK TOYKY
3peHus, NPUMEHATb METOAbI W
CpefcTBa MO3HaHMA Ans
pelleHna 3agad
NpoghecCnoHaNbHOro
XapakTepa;

BnageTb: MeTtogamu
MOBbIWEHNS KBaNMmKaLumum,
HaBblKaMMN HaKOMIeHus,
06paboTKM M MCNOMb30BaHMNSA
NH(popMaL M, METOLNKON
CPaBHMUTENbHOIO aHanm3a
CNoCO6GHOCTLIO K
camoopraHumsauuu u
camoo6pa3oBaHuio.

YacTtnyHoe BnageHue
HaBbIKaMm

Hecucrtematnueckoe
npuMeHeHWe
HaBbIKOB

B cuctematmnyeckom
NPUMeHEHNN
HaBbIKOB
LONycKaroTCH
npo6enb

YcnelwHoe n
CUCTEMATUYECKOE
nprYMeHeHue
Has. KOB



7.3. TunoBble KOHTPOJIbHbIE 3afjaHNA WU WNHbIE MaTepuasibl, HEO6XO,EI.I/IMbIe ansa

OUEHKWN 3HaHWN, YMEHWI, HaBbIKOB WM (MNX) ONbiTa AeSATENbHOCTU, XapaKTepu3yHLWnX
aTanbl (OPMUPOBAHUA KOMMETEHUWA B TMPOLECCE OCBOEHUS o0b6pasoBaTeslbHOMN
nporpamMmmbil

Tembl gOK1a40B

1. 3Ha4YeHne XMMUN B CO3[aHNM HOBbIX MaTepuanoB, KpacuTeNnein 1 BOMOKOH.
. Vicnonb3oBaHne XMMNUYeCKNX 3aKOHOB B ByayLLein npodeccun NHXeHepa
. icTopmst n306peTeHns nepBbIX ranbBaHUYECKNX 3/1eMEHTOB.
. CoBpemeHHble NPOMbILL/IEHHbIE NCTOYHUKMN TOKA.
. MpuMeHeHNe 3aKOHOB XUMWYECKOW TEPMOAMHAMUKN K OTKPbITbIM peasibHbIM CUCTEMAM.
. [eneBble akKyMynsaTopbl.
. MepcrnekTrBbl pa3BUTMA U YCOBEPLUEHCTBOBAHUA XMMUYECKNX UCTOYHMKOB TOKA.
. MpuMeHeHWe ABEHUA afcopOLUN B TEXHUKE.
. Micnonb3oBaHre B TEXHWKE CBOBOAHOAMCNEPCHBIX CMCTEM (a3p030/1eli, MOPOLLKOB, 3MY/bCUIA)
10. )KECTKOCTb BOfbl M CMOCOOLI ee YMArYyeHus.
11 XvmMud BelllecTBa B KOHAEHCUPOBAHHOM COCTOSHUN.
12. 3HayeHVe XMMKM B Pa3BUTUM CENbCKOMO XO035IMCTBA

Ooo~No o, wiN

KOHTpONbHbIe BOMPOCHI 1 3ajaHns 415 NPOBEAEHUS TEKYLLE KOHTPO/S

I. OCHOBHbIE MOHATUA U 3aKOHbI XMMUW. ATOMHO-MOJIEKYNAPHAA Teopus.

2. HanucaHve hopmyn 6UHapHbIX COeAMHEHWNIA MO CTENEHN OKWUCNEHNSA anemeHTa. OnpeseneHune
CTENeHW OKWC/IEHUS 3/1eMeHTa Mo opmye.

3. PacyeTbl mMacchl, 06beMa, KOMMYECTBa BELLECTBA W YMC/A YaCTULL.

4. PacyeTbl M0 XMMWUYECKUM (POPMY/iaM 1 YPaBHEHUAM.

5. OCHOBHble Knaccbl HeopraHuyeckmnx Bewects. Okeugbl. OcHoBaHuA. Kucnotel. Conn. Cocras.
HomeHknatypa. CBOWCTBa M NOMyYEHNE.

6. Peakummn coeguHeHWs, pasnoxXeHuns, 3aMeLLeHns, obmeHa.

7. Meproanyecknin 3akoH. Mepuoguyeckas cucteMa XMMnYecknx anemenTos .M. MeHgeneesa.
8. CTpoeHue atoma.

9. XuMunyeckasa cBA3b.

10. XapakTepucTuKa anemMeHTa o nosIOKEHUIO B MEPUOLNYECKOWA cUCTEME.

Il. OneKTpoHHbIe KOH(UrypaumMm aToMoB B OCHOBHOM (HOPMa/ibHOM) U BO36YXAEHHOM
COCTOSAHUAX.

12. Tun 1 cxema 06pa3oBaHNA XUMUYECKON CBA3WN B OMHAPHBLIX COEANHEHUSX.

13. 3aKOHOMEpPHOCTW NPOTEKaHWUS XUMUYECKOW peakuyuil.

14. PacyeT no TepPMOXUMMYECKOMY YPaBHEHUIO.

15. CKOpOCTb XMMMWYECKOI peakuum.

16. Xumunyeckoe paBHoBecue, npuHumn Jle Llatenbe.

17. OnpefeneHne KOMYECTBEHHOMO COCTaBa pacTeopa (Maccosas f0NS PaCTBOPEHHOIO BeLLECTBa,;
MO/IiPHAsA, 3KBUBA/IEHTHAA W MONAMIbHAA KOHLEHTpaLuu).

18. PacyeTbl M0 ypaBHEHUIO peakLuun € y4yacTMeM pacTBOPOB 33JaHHOr0 COCTaBa.

19. PacTBOpbl 3M1EKTPO/INTOB.

20. YpaBHEHVS peakumWin B pacTBOpax 31eKTPOSIMTOB B MONEKY/ISPHOM UM MOHHO-MONEKY/ISIPHOM
BUfE.

21. YpaBHeHWS rMaponm3a Conei.

22. KomniekcHble coefiMHeHUs. Peakuum KomnnekcoobpasosaHusa. KoopamHauuoHHas Teopus A.
BepHepa.

23. Tunbl KoMMnekcoobpasoBaTenei U nMraHAaoB, KOOPAUHALMOHHOE Yncno. HomeHKnaTypa
KOMMNEKCHbIX COeAUHEHNIA.

24. OBP. 2nekTpoxmMuyecKme aBneHus.

25. CocTaB/ieHNe yYpaBHEHNIA OKNCINTE/IbHO-BOCCTAHOBUTE/IbHbIX peakumi.

26. BaxHeiwune okucnutenn: KM104, K2CI207, S O ” kohh.), HNO3.

27. CxeMbl 3/1EKTPO/M3a pacTBopa W pacnnasa 3/1eKTPOSUTOB C UHEPTHLIM WK

pacTBOPUMbIM aHOAOM.

28. O6Lime cBOMCTBA MET/IIOB: TUMbI KPUCT/IIMYECKUX PELLETOK, XMMUYECKNe CBOMCTBA.
XUMUYeCKMe CBONCTBA MeTasI/IOB NaBHbIX M MOBOYHBLIX NOArpymMn.

29. Koppo3susi MeTannioB 1 cnocobbl 60pb0Obl C HEA.



KoHTponupyoLimne maTepuasbsl No gUCUMnInHe

Bonpockl no Teme: «CTpoeHne aToMa 1 NeEPUOLUYECKUNiA 3aKOH»
1 ToHsTre 06 aToMe.
2. CTpoeHue agpa. Msotonbl.
3. MpuHUMN KBaHTOBOW MEXaHWKW:
- HeonpegeneHHoCTH;
-NBONCTBEHHOW NPMPOAbI 3NIEKTPOHA,;
- KBaAHTOBOW 3HEPTUu;
- HAUMEHbLLIE 3Hepruu.
4. KBaHTOBble UMCNa, XapaKTepU3yloLLne COCTOSHNE 3/1eKTPOHA B aToMe.
5. MHOroaneKTpoHHbIe cUCTEMbI: NpuHUMN Maynu, npasuno MNyHAa, npasuno KneykoBecKoro.
6. 3anosHeHve 3M1eKTPOHHbIX 060/104EK aTOMOB NEPUOLNYECKON CUCTEMBI.
7. Mepuoanyecknii 3akoH anemeHToB [.M.MeHaeneesa. Mepnogmyeckas cucteMa Kak ecTeCTBeHHas
Knaccuurkaums 31eMeHTOB.
- (hOpMyNMpPOBKa 3aKOHa;
- mepuogpl, rpynnbl, NOArpynnbl. 3meHeHWe CBOCTB 3/1EMEHTOB B Nepuogax u rpynnax.
- XapakTepucTuka s-, p-, d-31eMeHTOB.
- 3Heprua noHmsaunu. CpoLCTBO K 3M1eKTPOHY. NeKTPOOTPULATEIbHOCTb
- Mepa XMMUYEeCKON aKTUBHOCTU 3/1EMEHTOB.

Bonpocbkl no Teme: «OCHOBHbIE MOHATMUSA 0 XUMUYECKON CBA3N»
1. TMOoHATME XMMWYECKOR CBSA3N.
2. [MapameTpbl CBA3N:
- 3HEPrus CBA3N;
- AIHa CBSA3N;
- Ba/IEHTHbIE YI/bl;
- pacnpefeneHune 3N1eKTPOHHONM NNOTHOCTW.
3. CBoiicTBa CBA3N:
- HacbIWaemMocCThb;
- rMépuansaums;
- Hanpas/eHHOCTb;
- NONAPU3YEMOCTb.
4, Tunbl cBSA3N:
- KOBa/IeHTHas,
- VIOHHa#,
- MeTaINYyecKas.

3agaun no Teme: «CTpPOeHNE aTOMa 1 NepUONYECKN 3aKOH»
1 3anuwimnTe MOSMHYK W KPaTKy 3MeKTPOHHYHO (OPMY/ibl XUMWYECKOTO 3/IEMEHTA, COAEp>KalLero
25 3N1eKTPOHOB B 3/1eKTPOHHON 060/104Ke.
2. 3anuwunTe MOMHYIO WU KPATKYH 3MeKTPOHHYIO (OPMY/ibl XMMUYECKOro 3/1eMeHTa, COZepXKallero
38 3/1eKTPOHOB B 3/IEKTPOHHOI 060/104Ke.
3. 3anuwmnTe MOSHYK W KPaTKYH 3/EKTPOHHYIO (hOPMY/ibl XMMUYECKOrO 3/IEMEHTA, COAepXKallero
79 3NeKTPOHOB B 3N1EKTPOHHOI 060/104Ke.

3agaun no Teme: «lMepnofnyeckunini 3aKoH n nepuoguyeckas cuctema [l . MeHgeneesa»
1. PyKOBOACTBYACb TO/IbKO MOMIOKEHWEM XMMUYECKOrO 3/1eMeHTa B MEPUOLMYECKOA CUCTEME,
HanuLIMTe KPaTKYH W NOMHYH 3N1eKTPOHHbIe hopMyNbl credyroLmnx anemeHToB: Ne54, Ne26, Ne68.
2. Pacnonoxute B psaf NO BO3pacTaHWIO a)aTOMHbIX pagMycos, 6) 371eKTPOOTPULLATENIBHOCTH,
B)METaNMYECKUX CBOWCTB Ccnefytolme anemeHTbl: S, Se, Te, Po.
3. [ainTe xapakTepuUCTUKY NPeAsoXXeHHOro 3/IeMeHTa Mo CAefyoLWwemy niaHy:

MnaH xapak TepucT UKL XUMUYECKOTO 3/IEMEHT A U er0 COeMHEHUIA HA OCHOBE [aHHbIX CTPOEHUS
aToma:
1 XuMUYeckuin CUMBONM U Ha3BaHWe 3neMeHTa. OTHOCUTeNbHasd aTtoMHas Mmacca. ATOMHbIN
(NopsiaKOBbLI) HOMep.
2. CTpoeHne aToma XMMUYECKOro 3/1eMeHTa:
a) 3apag fd4pa  atoMa, 4WUCMo  NPOTOHOB, YWC/O  HEWTPOHOB  Hambonee  yCTOMYMBOrO,
pacrnpocTpaHeHHOro 130Tona;



6) 06LLee YMCo 3NEKTPOHOB;

B) 3/1EKTPOHHas hopmyna;

I) Ba/IeHTHble 3/1EKTPOHbI.

3. MonoxeHne anemeHTa B MepnoanYECKoin cucTeme:

a) HoMep nepuofga u rpynnel;

6) rnaBHas wm noboyHas mogrpynna.

O6ocHoBaTb NOMOXeHMe 3fieMeHTa B [Nepnoanyeckoli cucteme.

4, CBoIiCTBa aTOMa 3/1eMeHTa:

a) MeTa/IINYecKne UM HeMeTanIMYecKue;

6) BOCCTAHOBUTE/IbHbIE WM OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIE (COCTaBUTb YpPaBHEHWS MPOLIECCOB
OKWCNEHNS UM BOCCTAHOB/IEHUS U OKUCNEHNS);

B) OnpefennTb BCe BO3MOXHble Ba/IEHTHOCTU W CTENEeHW OKUCNEeHWS: rpaduyeckoe n3obpaxeHune
B&/IEHTHOrO C/108 B HOPMa/IbHOM 1 BO30Y>KAEHHOM COCTOAHUSX.

3agaun no Teme: «OCHOBHbIE MOHSATUS O XMMUYECKO CBSA3N»
1 Onpepennte CTEMEHW OKWUCMEHUA KaXOro 3/eMeHTa B C/eAylowmnx Mosekynax W MOoHax:
K2Cr40 |3 (teTpaxpomat kanust), H4ARe209, Ca3(P04)2 NaiOW|204| (annapaBofibhpamaT-UoH);
(Mnod* (WO 246 (napaBonbppamar-uoH). O6paTtuTb BHUMaHWe Ha pacdeT B NH4ANO3
(paccuutatb oTgenbHO MOH (NH4)+u (NO3) . N306pasnTe CTPYKTYpHbIe POPMY/bl AaHHbLIX MOJEKYN
1 VOHOB.
2. OnpepgenuTe, Kakue CTENeHW OKWC/MEHUA BO3MOXHbI ANs repMaHus. Mokaxute ux obpasoBaHue.
Onpefenvte, Kakue W3 CTeMeHeld OKWCMeHUs OyayT Hambonee YCTOMYMBBLI: @) AN 3NEKTPOHHO-
BO30Y>K/IEHHOI0 COCTOAAHWA; 6) AN OCHOBHOIO COCTOSIHUS.
3. TokakuTe, B Kakux K3 npuseaeHHbIX Monekyn (CsCl, SO, 02) xumu4yeckas cBsisb OyAeT: a)
KOBaNEeHTHOM HeMoNspHoW; 6) KOBaNeHTHOW NONSAPHON; B) MOHHOW. O6OCHYTe CBOW OTBET.

3agaun no Teme «3HepreTuKa N KWHETUKA XUMUYECKUX NPOLLEeCCOB»
1 Bbluncnutb Tennoty cropaHus CO B kx/M3. a3 cogepxmT 10% Heroproumx npuMeceil.
2. Paccuutatb B KIK/MOMb M3MEHEHME 3HTasbNK (Ha30BOro rnepexoaa.
H2 () —H20(08 H2D () = HD 0K
3. BbluMcnntb Tennoty cropaHua rasa B Kk/mM3 coctoswero u3 40% CO Kk 60% H2 npu
HOpMaJibHbIX yCnoBuUAX. Bofa obpasyetcs B ra3006pa3HOM COCTOSHUW.
4. BblUMCAUTb TENNOTY cropaHusi cepbl B KIK/Kr. MNpumecn coctasnaoT 15%.
5. BbluMcnmtb Tennoty (pasoBOro nepexoga rpadura B anmas, eciv M3BeCTHO, YTO CTaHAapTHas
3HTanbnua obpasoBaHMs CO2 u3 rpadmta paBHa: AHO = - 393,5 k[X/Monb, CTaHAapTHas
3HTanbnua obpasosaHus C02wu3 anmasa pasHa: AH°0P = - 395,4 k[x/Monb
6. PaccumTaTb KanopuinHOCTb Tonnmea B KIk/M”, cocTosulero n3 60% CO n40% S02
7. TennoTa cropaHusi 3TaHa paBHa: AHuyp = -1428.34 k[x/Monb. BblUMCAUTL CTaHAAPTHYIO
3HTa/IbNMIO 06pasoBaHna aTaHa AH opcH- Bofa BblgenseTca B ra3o06pa3HoOM COCTOSHUN.
8. Mpun Kakoi TemnepaType HacTynuT TEPMOANHAMUYECKOE paBHOBECME B CUCTEME:
Cno(+H2Z1) > Cu(+ H2D (K?
9. BbluncnnTb 3Hepruto Mnbbcea B peakymmn: 2NH3) + 3/2 0 A1) —» 2NO(r) + 3HD (K
OnpefennTb MPUHLMNUANIBHYHO BO3MOXHOCTbL €8 MpOTeKaHud Npv CTaHLAPTHLIX YCNOBUAX W MpU
500° C.
10. Ckonbko Tenna BblgenmTcs npu cropadun 38 r CS2?
CS2n +3020)=C02n+2S02)).

3agaun no Temam «OCHOBbI XMMUYECKOW KNHETUKN. XMWUYECKOe paBHOBECHE
1 CkopocTb peakuum npu TemnepaType 60°C paBHa 1 MoOnb/N. BbIMMCAUTL CKOPOCTb 3TOW
peakummn npu 30°C, TeMnepaTypHbIi KOIQULMEHT paBeH 3.
2. Ha CKO/IbKO rpaflyCoB HYXHO YBENMYWTbL TEMMNepaTypy, YTobbl CKOPOCTb peakummn Bo3pocna B 27
pa3? TemnepaTypHbIA KO3 PULMEHT paBeH 3.
3. lMpu Temnepatype 30°C peakuus npoTekaet 3a 25 mMuHyT, npyu 50°C - 3a 4 MUHYTLI. PaccunTtartb
Tem nepaTypH bl KO3 LIMEHT.
4. BO CKOJIbKO pa3 HYXHO YBENNYMTb KOHLEHTpauuio BOLOPOAA, YTOObl CKOPOCTb peakumn mexay
BOZOPOLOM U i0goM Bo3poc/a B 3 pasa?
5. Bbluncnntb cpefHIO0 CKOPOCTb peakumn: A+ B=2C.
HauanbHas KoHUeHTpauusa Bellectsa A pasHa 0,22 mosnb/n, a yepes 10 ¢ 0,215 monb/n.
6. Bo CKO/MIbKO pe3 yBeNMunuTCA CKOPOCTb peakuuu Mpu nosbiweHun TemnepaTtypbl oT 150°C go



200°C, ecnu npu nosblweHnn Temnepartypbl Ha 10°C CKOpPOCTb peakumu yBennuunach B 3 pasa?

7. Mpu Temnepatype 20°C peakumsi NpOTEKAeT 3a 2 MUHYTbl. KakoBa MNpPOAOMKUTENBHOCTb 3TOM

peakumMnm npu a) Temnepatype 0°C, 6) Temnepatype 50°C? TemnepaTypHbIii KO3Q(ULNEHT paBeH

2.

8. KoHueHTpauusa pearmpyrowmnx sewlects B cucteme HAT) + b(r) —» 2HL(I) ymeHbwimMnack B 1,5 pasa.

Bo cKo/ibKO pas3 yBennumuiacb CKOpPOCTb peakumun?

9. Kak M3MeHUTCSH CKOpPOCTb MPAMOW peakuuy Mpu YBENNYEHUM KOHLEHTpauMm asoTa B TpY pasa?
N2+ 02-—2NO.

10. Kak W3MeHWTCA CKOPOCTb peakuuu npu ysenunyeHun Temnepatypsl ot 0°C pgo 100°C?

TemnepaTypHbIi KO3huuneHT paBeH 3. MNepBOHaYanbHas CKOPOCTb peakLun paBHa 5 Monb/n.

11. Kak nosnuseT ysennyeHne P n T Ha CMeLLeHNe paBHOBeCUs B cucTemMax

2502+ 02— 2S03+Q, OH < 0;

4HC1 + 0 2—2C1? + 2H20 + Q, AH < 0;

2LTO —2H2+02-Q?

12, 13 KakoM Harnpas/eHUN CMECTUTCA PaBHOBECWE B CUCTEMax
2CO(NH+ 02 —2C02 JOH = - 500 kx;

N2 + 0 2->2NO() OH = 18 k[x;

C0Z)+ C(B—2CO(N- Q

a) NpX NOBBbILLEHNN AaBNEHNS;

6) NPy MOHWKEHUW TeMMepaTypbl;

B) MpW YBENNYEHUM KOHLIEHTPALMN UCXOAHBIX BELLECTB, KOHEUYHbIX MPOAYKTOB pPeakuum;
I) MNPV YMEHbLUEHNW KOHLIEHTPaLUN pearmpyroLimx BeLLeCTB?

3agaun no Teme: «PacTBOpbl U UX XapaKTepucTuka»
1 Ckonbko Munannutpos 85 % pacTBopa CEPHON KWUCMOTbI C MAOTHOCTBIO 1,77 r/MN HYXHO B3ATb
ana npurotosneHns 12 n 10 % pacteBopa ¢ NAOTHOCTbIO 1,066 r/mn?
2. OnpegennTb MOMSIPHOCTbL pacTBopa, cofdepxawero 3,84 r cepHoit kucnotbl B 400 mn pacTeopa?
3. Bbiuncnnts Om 1 Cn 10 % - Horo pactsopa caxapa CiZH20n.
4. Ha cKonbKO rpafycoB usmeHseTca 3vepaHm U Cudla pacteopa 3tuneHrnnkons C2HE0 2
cogepxatlero B 100 mn sogbl 4 mona?
5. CKOMIbKO rpaMMoB 3TuneHrnnkons C2H602 Hago pacTBopuTb B 5 N BOAbl, 4YTOOblI pacTBOp
3amep3an npu - 20 °C?
6. Kakne 13 MepeyncneHHbIX BELLECTB HABAAIOTCA CU/IbHLIMW 3MeTPONUTAMW: TULAPOKCUA Meap,
caxap, YKCyCHas KucnoTa , CoNnsiHag KWUCnoTa, rMApPOKCUA Kanus, cynbgaT Kanbuusa, HUTpaT InTna?
7. TlokaxuTte guccoumanmnio B BOAHOM pacTeope cregytowmx Bewects: H2S, NaOH, docgaT kanms.
8. OnpegenuTe, BbINAAET NN 0CAA0K, ECN CMELUATb PacTBOpbI:
1) Ca(N032un K2C0O3? Hannwwimnte MOHHO-MONEKYNSAPHbIE peakLmm.
2) Ba(IMOg)2 n K2S04? HanuwimTe MOHHO-MOJIEKYIAPHBIE peakLumu.
3) KNO3u K2504? HannwunTte MOHHO-MONEKYNSIPHbIE peakL .
4) AgNO3 n K1? HanuwmTe MOHHO-MOJIEKY/IAPHBIE PeakLui.

3agaun no Teme: «KoMNNeKCHble COeLUHEHNS»
1 Hanucatb (opmMyny KOMMIEKCHOTO COeAVHEHUSA, NONYYEHHOT0 U3 CNeAyoLNX BELLeCTB:
NaF + AIF3->
2. OnpegennTtb 3apsag U KoopaMHaUMOHHOe Yucno B coeanHeHnn: [FeJHCN)GIx
3. HaseaTb KomnnekcHoe coefgmHeHne: K4[Fe(CN)6].
4. HanucaTb ypaBHeHMe [uccoumaumm  KOMIMJIEKCHOTO  COeAMHEHWs U BblpaXeHue  KocT:
[Ag(NH3)ZCI.
5. 3aKOHUYMTb ypaBHeHVe peakuuun v 3anucatb ero B MoHHoM Buge: K3|Te(CM)6] + FeSOj —
6. Hanucatb hopMyny KOMMIEKCHOTO COeAUHEHNS: TeTpaHUTpuToauxnopompngart (111) kams.

3agaun no Teme «OKUCIUTENbHO-BOCCTAHOBUTE/bHbIE MPOLECCHI W UX XapaKTepucTuKa»
YpaBHATb peakumMn MeToLOM 3/1eKTPOHHOro 6anaHca, onpegennts Tun OBP.
1 Mg + HNO3 (,,,3) v> Mg(N03)2+ N2+ H2
2. KMnO/j + H2S + FbSO, -> K2S04+ MnSO,, + S + HDO
3. KMnO,, + HC1 >MnCI2+ KC1 + CI2+ HD
4. K+ H2504(o) K2S04+ H2S + HD
5 K+ HNQ3(po6) -4 KN03+ NHANO3+ H20



6. Mn02+ HCI -> MnCI2+ CI2+ HD

7. Zn + H2S04(kdih) —=ZnS04+ S02+ HO

8. Cu + HNO3(pet) -> Cu(N032+ NO + H2

9. Ag + HNO3(m0) -> AgN03+ NO + HD

10. KJ+ KMn04+ H2S04-> J2+ K2S04+ MnS04+ HXD

3afaun no TeMe «NeKTPOIN3 pacTBOPOB U pacniaBos»
1. CocTaBuTb CXeMy 3/1eKTponu3a pactesopa ZnS04: a) ¢ yrofibHbIM aHoLoM, 6) C MeAHbIM aHOLOM.
2. Moyemy LenoYHble MeTan/bl HeNMb3sa MOAYYUTb 3MEKTPOSIM30OM PacTBOPOB KX conein? OTBeT
MOTVBMPOBATL MPUMEPOM 3/1EKTPO/IN3A PACTBOPOB.
3. CocTaBuTb CXeMY 3N1EKTPOMN3a pacTBopa 1 pacnnasa MnCl2
4. CocTaBUTb YpaBHEHUSI MPOLIECCOB, NMpoTeKarowmux npu anektTponuse pacnnasoB NaOH n NiCR2c
HepacTBOPMMbIMY 3/IEKTPOAAMM.
5. CocTaBMTb CXEMbI 3/IEKTPONN3a BOAHbIX pacTBopoB HCL 1 Pb(NO 33 ¢ »Xefe3HbIM aHOAOM.

3agaun no Teme «Kopposus MeTannos»
1 Kakue npoueccbl MOWAYT Ha 3MEKTPoAax raibBAHUYECKOTO 3/IEMEHTa NPU KOPPO3MU XKENe3HOro
ncTa Ha Bo3gyxe?
2. Kakue npoueccbl NovayT Ha 3MeKTpojax raibBaHUYecKoro aneMeHTa, paboTaloLlero Ha BO3gyxe
npy KOPPO3MK Xene3Horo nucta ¢ MefHbIMK 3aKnenkamm?
3. CocTaBUTb CXeMY ra/lbBaHWYeCKOro 3/71eMeHTa, 06pasylollerocs npu Kopposuu peTaneid w3
cnna.a Xenesa ¢ genongpusaropom: H2O + S02
4. B kakom cnydae KOpposus Xenesa 6yfeT MpoMCXofuTb ObICTpee: MPW HapyLeHWW MNOKPbITUA
NY)XEHOI0 WM OLMHKOBAHHOTO >Kenesa? MpueecTy cxemy paboTbl MUKPOra/ibBaHoNap.
5. CocTaBbTe 3/IEKTPOHHbIE YPaBHEHUA MPOLECCOB KOPPO3WM >Kene3a, HaxoAALlerocs BO BaXKHOM
BO3[yXe B KOHTaKTe C XpOMOM.
6. Kakve npoueccbl NOWMAYT HA 3N1eKTpofax raJibBaHMYECKOro 3/IeMeHTa Mpu  KOppo3uu
HUKeNNPOBaHHbIX AeTasell C KNCMIOPOLAHbIM Aenonspn3aTopoM npyu HapyLleHUn NOKPbITUSA?
7. CocTaBMTb CXeMy rasibBaHMYeCKOro afnemMeHTa, 06pasyloLlerocs npyv Kopposun criaea LMHKa C
Mefbto. [lenonsapusaTopom CnyXuT anektponut: HOD + C02
8. CocTaBuUTb CXeMy rajlbBaHUYeCKOro 3/ieMeHTa, paboTaroulero npyv Kopposun OLMHKOBAaHHOIO
Xene3a C K1CNOPOAHbIM [enonsapm3atopom. HanmncaTb ypaBHEHMS NMPOLIECCOB Ha 3/1EKTPOAAX.
9. Kakve npoueccbl MOMAYT Ha 3/MeKTpojax rasbBaHWYECKOro 3/eMeHTa, paboTtarouiero npu
KOpPO31K MPOTEKTOpa Ha CTa/IbHOM Kopnyce?
10. Kakve npoueccbl NOMAyT Ha 3NeKTPoAax rasbBaHMYecKoro anemMeHTa npy Koppo3uu CBUHLO0BOIO
Kabens nop aectamem 61yXgarowmx TOKOB?

3agaun no Teme «O6LWWMe CBONCTBA MeTannos"
1 CocTaBUTb 3NeKTPOHHYIO hopmMyny MapraHua. OnpefennTb BasieHTHOCTb W CTeNeHb OKUCIEHMS.
Ha OCHOBaHWM Ba/leHTHOCTU COCTaBUTb (POPMY/IbI OKCUAOB M rnapokcuzos Mn. OnpefennTb UX
KMCNOTHO - OCHOBHOI XapakTep.
2. Kak umpget pactBopeHue MarHua B Kucnotax HCI, HNOJpe®)? HanucaTb ypaBHeHWe peakuuw.
O6ocHoBaTb KO3thmLmeHTbl. PaccuntaTs AG peakumii. YKasaTb HanpaBneHHOCTb NPOLECCOB.
3. Hanucatb peakuuto, NOATBEPXKAAIOLLYH OCHOBHbIe CBOWcTBa MnO.
4. 3akoHunTb ypaBHeHue peakyun: COCI3 + SnCl2 — YpaBHATb METOAOM 3/IEKTPOHHOro 6anaHca,
onpegennts Tun OF3P.
5. Hanucatb peakuuto Bzammogerictems: [Ag(NH32ZJCI + NaOH ->. 3anucaTb €€ B MOHHOM BUfE.
Ha3BaTb  KOMM/JEKCHble  COeAWHEHMs,  OMpefennTb  3apad  KOMMekcoobpasosaTens
KOOPAMHAUMOHHOE YMC/IO AaHHbIX COeLUHEHWA.

Bonpocbl K 3K3aMeHy Mo XuMun

OCHOBHbIe K/lacCbl HEOPraHNYeCKNX COeAUHEHWIA, Knaccumkauus, onpegeneHus.
Okcmabl, Knaccuukayms, nonyyeHne, CBOKCTBA.

Kucnotel, Knaccugmkaumsa, nonyyeHme, CBOMCTBa.

Mmapokeuasl, knaccuukayms. OCHOBaHUS, NMONYYeHME MU CBOMCTBA.
AMQOoTepHble TMAPOKCMAbI, MOMyYeHUe, CBONMCTBA.

Conu, Knaccuunkaums, nonyyeHne, CBOMCTBA.

oA WN



7. TNepnoanyecKmnin 3aKoH 1 nepuognyeckas cuctema anemeHtoB .M. MeHaeneesa.

8. CTpoeHue artoma, OCHOBHble TMOHATMA W onpegeneHns. Teopus H. bopa. TMpuHUMN
HeonpeaeneHHocTn eii3eHbepra.

9. Y4yeHMe 0 KBaHTOBbIX 4ymcnax. lMpuHUMN HamMeHbluel 3Heprun (npaBuno KneuykoBCKOro).
MpuHUMN Maynu.

10. lMpaBuna 3anofHeHNUs opbuTaneii 3NeKTPOHaMW.

11. CemelicTBa 3/IEMEHTOB, 3/IEKTPOHHbIE YpaBHEHUS.

12. TloHsATMe 06  3Heprum NOHM3ALWUKN, 3HEpPrMM  CPOACTBA K  3NEKTPOHY U
3NeKTPOOTPULATE/IbHOCTU. 3aKOHOMEPHOCTU UX U3MEHEHNUS.

13. Teopus KoBaneHTHOW cBA3n Jlbtonca. MoHATUE O BANEHTHOCTH.

14. O6pa3oBaHMe XUMUYECKOI CBA3WN. OCHOBHblE MapamMeTpbl MOMEKY/I.

15. CBoiiCTBa KOBaNeHTHOM CBS3N.

16. TloHATWE O cMUIMa W1 MU CBA3AX, KpaTHble CBA3N.

17. J1OHOPHO-aKLUEeNTOPHbIA 1 0OMEHHbI MeXaHW3Mbl 06pPa30BaHNA KOBANIEHTHOM CBA3MN.

18. 'mbpmaunsaumsa aToMHbIX opbuTaneii. Bugbl rubpugmnsaymm.

19. VMoHHasa cBA3b.

20. BopopopgHas cBs3b.

21. MeTannmyeckas CBfsb.

22. CKOpOCTb XMMWYECKOW peakuun 1 hakTopbl BAMAIOLLME HA Heé. 3aKOH AeNCTBYHOLWMX Macc.

23. Teopus akTuaumn. AKTUBMPOBAHHbIN KOMMIEKC.

24. TloHATME O KaTanmie M KaTanusatopax. AKTUBATOPbl, MHIMOUTOPLI, KaTaiMTUyeckne sapl.
Tunbl KaTaNUTUYECKUX peakLuii.

25. HeobpaTumble u ob6paTumble Mpoueccbl. 3aKOH [AeWCTBYHOLWMX Macc Ans obpaTUMbIX
peakLuuii.

26. CMelleHMe XMMmMYecKoro pasHosecus. lMpuHuwmn fle LaTense. BnamaHme KOHUEHTpauumu,
[aB/IEHNA U TemMepaTypbl HA COCTOAHWE pPaBHOBECUSA.

27. TennoBble 3PMEKTbl XUMUYECKUX peakuunii. OK30- U IHAOTEPMUYECKME peakLumu.
OHTanbLNuA.

28. TepMOXMMUYECKNE 3aKOHbI W CNEeACTBMA U3 HUX.

29. OHTponus n aHeprusa Mmobca (M306apHO-M30TEPMUYECKMI MOTEHLMAN) CUCTEMBI.

30. PacTBOpbI, Knaccupukayms.

31. PacTBOpPMMOCTb BeLLEeCTB B BOofe. JTanbl pacTBopeHus. 'mapartaunsa v conbBarayms.

32. Cnoco6bl BbIpaXXeHNA KOHLEHTpaLUmM pacTBOPOB.

33. Teopusi 3MeKTPONMTMYECKOW AMccoumauum, ee OCHOBHble MONOXEHUA. PakTopsl,
B/IMAIOLME HA 3/IEKTPOIMTUYECKYIO Auccoumnauunto. CTeneHb gnccoumnauunm.

34. Cnabble U cuNbHble 31eKTPONUThI. CBOWCTBA PACTBOPOB CNabbiX 3/1EKTPONNTOB. 3aKOH
pa3basneHnsa OcTBanbja.

35. OnekTponmMTMyeckas guccoumauns Bogbl. BoLopoaHbIA nokasaTtens.

36. BbyhepHble pacTBOpSI.

37. CgoiicTBa pacTBOpPOB CcnabbiX 3N1eKTPONMTOB. MNponsseseHe pacTBOPUMOCTH.

38. Peakuun obmMeHa B pacTBOpax 3/IEKTPO/INTOB.

39. loHsTME 0 rMAPOAN3e Conei.

40. KomnnekcHble coefnHeHUs. Peakuuu KommnnekcoobpasosaHus. KoopAvHaLWOHHas Teopus
A. BepHepa.

41. Tunbl KOMNfekcoobpa3oBaTeneim u NUraHAoB, KOOPAMHALMOHHOE 4mucno. HomeHknatypa
KOMM/EKCHbIX COeANHEHWA.

42. Ocmoc, ocmoTuyeckoe fasneHue. Auddysna. 3akoH BaHT-Iodda.

43. TlpomnsBefeHue pacTBOPMMOCTH.

44, OKUCNNTENbHO-BOCCTAHOBUTE/IbHBbIE peakumun. MOHATUE O CTEMeHWM OKUC/EHWA W npasBuna
onpegenswoLimne eé.

45. OcHOBHble nonoxeHua Teopun OBP. TunuyHble OKUCAUTENN W BOCCTAHOBUTENN.
OKWCNNTENbHO-BOCCTAHOBUTE/IbHASA LBOMCTBEHHOCTb.

46. Knaccmukaums OKUCNMTENbHO-BOCCTAHOBUTENbHbIX PeakLyii.

47. Metogmka cocTtaBfieHus OBP: meTof 3neKTpOHHOro 6anaHca U MeToj 3N1eKTPOHHO-UOHHOI0
6anaHca.

48. 3neKkTponms3, ero cyuiHocTb. 3akoHbl Papages. MNpakTMyecKoe NPUMEHEHWE 3/1EKTPOSIN3A.



49. O6wMme CBOWCTBA MeTa//IOB: TUMbl KPUCTA/IMYECKUX PELLETOK, XMMMUYECKne CBOWCTBA.
XUMUYECKME CBOMCTBA METaNI0B INaBHbIX M NOBGOYHLIX NOArPYyNM.

50. Koppo3usi meTannoB 1 cnoco6bl 60pbbbI C HEA.

51. O6wue cBOCTBA HEMETANNOB: (PU3NYECKME U XUMUYECKNE.

7.4. MeTognyeckne maTtepuanbl, onpegensiouiMe npoueaypbl OLEHMBAHUS 3HAHWUIA,
YMEHMA N HaBbIKOB, N OMNblTa AEATE/IbHOCTU, XapaKTepusywmnx atanbl POpMUpPOBaHUSA
KOMMNETEHL WA

TpeboBaHMS K HanucaHuo foKnaja

MpofgyKT camoCTosATeNbHOW paboTbl CTyAeHTa, MpeAcTaBNAlWMIA CO60M  KpaTkKoe
N3M10XeHNe B MMCbMEHHOM BWfAe NONMYYEHHbIX pe3ynbTaToB (y4ebHO-MCCNef0BaTeNbCKOMN) TEMBI,
rae aBTOp pacKpbiBaeT CyTb uccregyemoi npobnembl, NPUBOAUT pas/IMYHbIE TOUYKM 3PEHUA, a
TakXXe COBCTBEHHbIE B3rNA4bl Ha Heé.

[loknag fo/MmKeH 6bITb CTPYKTYPMPOBaH W BKAKOYAaTb pas3fesbl: BBEAEHME, OCHOBHAsA 4acTb,
3aK/IloYeHne, CMMUCOK MCNOMb30BaHHbIX MCTOYHMKOB. B 3aBUCMMOCTM OT TeMaTuKM pedepata K
HeMy MOryT O6biTb O(QOPM/IEHbI MNPUIOXKEHNS, COAepXKaline [LOKYMEHTbI, WAMKCTpaLuu,
Tabnuubl, cxembl n T.4. O6bLEM poknaga - 10-15 cTpaHWL neyaTHOro TeKCTa, BK/KOYas
TUTYNbHBIA NNCT, BBEAEHWE, 3aKNHOUYEHNE M CMIMCOK MTepaTypbl.

3afayamu foknaga ABAATCS:

1 ®opmupoBaHMe yMeHWI CaMOCTOATENbHOW paboTbl C UCTOYHUKAMWU NUTEPaTypbl, WX
cucTematmsaums;

2. Pa3BMTMe HaBbIKOB IOMMYECKOr0 MbILLNEHNS;

3. YrnybneHue TeopeTnyecknx 3HaHuiA No npobieMe nuccnegoBaHums.

Mpy oueHKe AOKaja UCMNoNb3YTCA Clefyroline KpUTepum:

- HOBM3Ha TEKCTa;

- 060CHOBAHHOCTb BbI6OPA UCTOUHUKA,;

- CTENEeHb PacKpbITUS CYLWHOCTN BOMPOCA;

- 0610 aeHNA TpeboBaHN K 0hOPM/IEHNIO.

KpuTepun oueHnBaHuA gokKnaga

OTMeTKa «OT/IUYHO» - BbIMOMIHEHbI BCe TPebOBaHWUA K HanucaHWio W 3aliuTe AOoKnaga:
o603HayeHa npob6nema M 060CHOBaHa eé aKTyanbHOCTb, CAeNaH KpaTKUIA aHain3 pasfnyHbIX
TOYEK 3peHMs Ha paccmaTpuBaemyto nNpobnemMy u NOrMYHO M3N0XKeHa COO6CTBEHHAs MO3MLWKS,
chopmMynunpoBaHbl BbIBOAbI, TEMa PacKpbiTa MOMHOCTbIO, BblAepPXKaH 06bEM, faHbl NMpPaBUSibHbIE
OTBETbI HA AOMNOJIHATENbHbIE BOMPOCHI.

OTMeTKa «XOpOLIO» - OCHOBHble TpeboBaHWSA K AOKNAAy W ero 3awuTe BbIMOSHEHbI, HO
npyv 3TOM [LONYyLLeHbl Hefo4YéTbl. B 4aCTHOCTW, UMEKTCA HETOYHOCTU B U3/I0XKEHUWU MaTepuana,
OTCYTCTBYeT /lOrMyeckas NOCNefoBaTe/IbHOCTb B CYX[EHUAX, He BblgepXaH 00bEM [OKNaja,
MMEITCA yNnyLweHns B OOPMIEHUN, He LOMYCKaeT CyLLeCTBEHHbIX HETOYHOCTEe B OTBeTe Ha
LOMONHUTENbHBIA BOMPOC.

OTMeTKa «y[0BNETBOPUTE/IbHO» - UMEIKOTCA CYLLeCTBEHHbIE OTCTYMN/NEHUS OT TPe60oBaHWMI
K HanucaHuio foknaga. B 4yacTHOCTM, TeMa OCBelleHa NNLb YacTUYHO, LONYyLLeHbl (haKTUYecKne
OWNOKM B COoAepXaHUW [OKNnaga WM npu OTBeTe Ha AOMOSIHWUTENbHble BOMPOCHI, BO BpeMms
3allMTbl OTCYTCTBYET BbIBOL,.

OTmMeTKa «HeyJOBNeTBOPUTENbHO» - Tema [OKnafja He packpbiTa, 0OHapyXXuBaeTcs
CYLLLECTBEHHOE HeMoHWMaHue Npo6nembl.

TemaTvka [OKNajoB BblgaeTcs npenojaeaTtenem, W CTYAeHT Bbl6upaetr Temy
CaMOoCTOATeNIbHO B TeYEHWe NepBbIX ABYX Hefenb 06y4yeHus.

OcBOeHVE AUCLUMINHBI OLleHVBaeTCA B (DOPMe 3a4éTa: «3a4YTEHO», «HEe 3a4TEHOY.

KpuTepumn oueHKN 3HaHUIN Ha 3K3ameHe

3JK3aMeH MOXeT NPOBOAUTLCS B (hOpPMe YCTHOro onpoca no éunetam (Bonpocam) nam 6e3
6unetoB, € npeABapuTeNIbHOM  MOArOTOBKOM  waM 6€3  NOATOTOBKW, MO YCMOTPEHUIO
npenogasartens. OK3aMeHaTop BMpaBe 3ajaBaTb BOMPOCbl CBepx 6useta, a Takxe, MOMUMO
TeopeTUYeCcKMX BOMPOCOB, faBaTb 3afayn No nporpaMme AaHHOro Kypca.

JK3aMeHaUWOHHble  6ueTbl  (BOMPOCHI)  YTBEPXAAKOTCA  Ha 3acefaHun  Kagenpsl
M NOANUCBLIBAKOTCA 3aBefyloW MM Kadeapoir. B 6unete [OMKHO cogepxatbCsi He 60nee Tpex



BONPOCOB. KOMMNEKT 3K3amMeHauMOHHbIX GMNeTOB N0 AUCUMNAMHE [LO/MKEeH cofepxaTtb 25-30
6nneTos.

JK3amMeHaTOp MOXET MpoCTaBUTb 3K3amMeH 6e3 onpoca uaM cobecefoBaHUs TeM
CTyAeHTaM, KOTOpble aKTUBHO y4acTBOBa/IM B CEMUHAPCKNX 3aHATUAX.

OTMeTKa «OT/INYHO» - CTYAeHT rAy60KO M NPOYHO YCBOWMA BeCb MNPOrpaMMHbIii
matepuan, ucuyepnbiBatolLe, NocnefoBaTe/IbHO, FPAMOTHO W JIOTUYECKN CTPOMHO €ro msnaraert,
TECHO YBSI3bIBAET TEOPUIO C MNpaKTUKON. CTyaeHT He 3aTpyfAHseTca ¢ OTBeTOM Mpw
BMAOM3MEHEHUN 3afaHusi, CBOOOAHO cnpaBnseTca C 3agavyaMmu, 3afaHUsMyU U APYTMMWU BUAAMU
NPUMEHEHNA 3HaHWI, MOKa3blBaeT 3HAHWA 3aKOHOAATENbHOr0 W HOPMATUBHO-TEXHWYECKOIO
mMaTepuanoB, NpaBUIbHO 060CHOBbIBAET MNPUHATbIE pPeLUeHns, BnageeT PasHOCTOPOHHUMMU
HaBblKaMW W MNpuMemMamn  BbINO/IHEHMUA NPaKTUYeCKMX paboT, O06HapyXuBaeT YMeHMe
camMocToATeNbHO 0606WaTh U U3naraTb MaTepuarn, He AoMycKas oWwmno6oK.

OTMeTKa «X0poLWo» - CTYAEeHT TBEPAO 3HAeT MPOrpaMMHbIA MaTepuan, rpaMoTHO W No
CYLLeCTBY M3naraet ero, He AONYCKaeT CYLeCTBEHHbIX HETOYHOCTEW B OTBETE Ha BOMPOC, MOXET
NpaBWAbHO MPUMEHATb TeopeTUYecKne MOMOXEHUS U BnageeT HeO6XOAMMbIMW HaBblKaMy MpK
BbINOTHEHNW NPaKTUYECKNX 3afaHUiA.

OTMeTKa «yA0B/IETBOPUTENIbHO» - CTYAEHT YCBOWA TOMbKO OCHOBHOW MaTepuan, HO He
3HaeT OTAeNbHbIX AeTanei, 4oNyCKaeT HETOYHOCTU, HELOCTATOYHO NpaBU/ibHbIE (DOPMYNIUPOBKH,
HapylwaeT nocnefoBaTeNlbHOCTb B W3/0XKEHWW MPOrpaMMHOro Matepuana W UCNbITbIBaeT
3aTPYAHEHNA B BbIMOSIHEHUM NPAKTUYECKMUX 3afaHNiA.

OTMeTKa «HeyJOBNeTBOPUTENbHO» - CTYAEHT He 3HaeT 3HauyMTeNbHOM 4acTu
NPOrpaMMHOro martepuana, LONYCKaeT CyWeCTBEHHble OWMNOKM, ¢ 60NbWMMU 3aTPYAHEHNAMM
BbIMO/THAET NpaKTUYecKme paboTsbl.



8. YuebHOo-MeTo4MYECKOE U MHPOPMALMOHHOE 06ecneyeHme AUCLUMIIUHDI

8.1. OcHOBHaAa nuTepaTtypa

1 FnuHka, H.. Obwas xumusa: yyebHoe nocobue / H.J1. TnuHka. - M.: KHOPYC, 2012.
- 752 c.

2. O6ulas 1 HeopraHuyeckas Xumus. JlabopaTOpPHbIN MpakTUKyM: ydyebHoe nocobue /
[C.C. babknHa 1 gp.]. - Mocksa: KOpaiiT, 2012.-481 c.

3. CemeHoB, W.H. Xumua [DneKkTpoHHbIA pecypc]: ydyebHuk [/ CemeHoB W.H.,
Mepdunosa WN.J. - Creé.:. XUMU3OAT, 2016. - 656 c. - 3bC «IPRbooks» - Pexum pgoctyna:
http://lwww.iprbookshop.ru/49800

4. NBaHoB. B.I'. OCHOBbI XMMUW [INEKTPOHHbLIA pecypc]: yyebHuK / B.I'. NBaHoB, O.H.
leBa. - M.: KYPC: MH®PA-M, 2019. - 556 c. - 3BC «Znanium.com» - Pexum poctyna:
http://znanium.com/catalog/product/1022478

5. Aipo3gos, A. A. HeopraHmnyeckas xumus [SneKTpoHHbI pecypc]: yyebHoe nocobue /
A. A. Apo3gos. - CapatoB: Hay4yHas KHura, 2019. - 158 c. - 9bC «IPRbooks» - Pexxum goctyna:
http://www. iprbookshop.ru/81031 .html

8.2. [ononHuntenbHada nutepartypa

1 Endumos, B.N. OcHOBbI 06Liei XM [DNeKTPOHHbIA pecypc]: yvyebHoe nocobue /
B.N. Engvmos. - Mocksa: MH®PA-M. 2015. - 256 c. - 9b6C «Znanium.com» - PeXum goctyna:
http://znanium.com/catalog.php?bookinfo=469079

2. )KonHuH. A.B. O6was xummna [IneKTpoHHbIl pecypc]: yuyebHuK / A.B. XKonHuWH; nog
pes. B.A. Tlonkoea, A.B. XonHuHa. - M.. T'O0TAP-Megua, 2014. - 400 c. - 3BC
«KOHCYnbTaHT CTYLEeHTa» - Pexxum JocTyna:
http://www.studentlibrary.ru/book/ISBN9785970429563.html

8.3. VHMhopmaLMOHHO-TeNeKOMMYHUKaALNOHHbIe pecypcbl ceTu «IHTepHeT»

1 Oo6pasoBatencHblii noptan ®PreOY BO «MITY» [3neKTpoHHbIA pecypc]: Pexum
poctyna: https://mkgtu.ru/

2. HayyHas anekTpoHHas 6ubnmoteka www.eLIBRARY.RU - Pexum pgoctyna:
http://elibrary.ru/
3. ONEKTPOHHbIN Katanor 61bAnoTEKN - Pexxnm pocTyna:

/Inttp://lib.mkgtu.ru:8004/catalog/fol2

4. EagMHOEe OKHO pgocTyna K ob6pasoBaTenbHbIM — pecypcam: Pexum  goctyna:
http://window.edu.ru/

5. becnnaTHas aneKTpoHHas 6ubnnoTeka oHNaiH «EgnHoe okHO» http://window.edu.ru/

6. ®egepanbHad 3/1IEKTPOHHAA MeAULMHCKadA onénnoteka MUHMCTepCTBA
3npaBooxpaHeHuna Poccuitckoin depepaunm www.femb.ru, http://193.232.7.120

7. HayuyHasa anekTpoHHasa 6ubnunoteka «KnbepneHnHka» https://cyberleninka.ru/

COrMACOBAHO
C BUB/LWEKON MTTY

, ~ L [CAWCOBA E.E./
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9. MeToaMyecKme yKasaHus a1si 06yUatoLLmMXcsl M0 OCBOEHUIO ANCUMNANHBI (Mofy st)

O6wwme BONpPOCHI OpraHn3aLuy N3yvyeHns SUCLUNINHBI.

Ha wu3yuyeHue [AUCLMNAUHBI COrNacHoO Yy4eb6HOMY MiaHy Ha O4HOW opme 06yyeHus
otBoauTcA 144 vaca, 13 Hux 51,35 KOHTaKTHbIX 4acos, 57 uvacoB npwuxogutca pna CPC.
KOHTaKTHbIe Yacbl noapasfensatoTcs Ha nekuumn (17 yacos), nabopaTtopHble paboTbl (34 4YacoB) K
KOHTaKTHas pabota B nepuog atrectaymm (0,35 yaco). Ha 3a04Hoil hopme 06yUeHUS N3YUEHNIO
ANCUUNANHBI COFNacHO yYeb6HOMY nnaHy oTBoauTcs 144 yaca, U3 HUX 14,35 KOHTaKTHbIX 4acoB
n 121 yac gna CPC. KoHTaKTHble 4acbl nogpasfensatoTcs Ha nekuymm (6 yacos), nabopaTopHble
paboTbl (8 YacoB) M KOHTaKTHas paboTta B nepuof aTTectauum (0,35 yacos).

N3yyeHne kypca TpebyeT noceweHns NeKuuid, akTUBHOM paboTbl Ha N1abopaTopHbIX
3aHATUAX, BbIMOMHEHUA BCeX Y4YeOHbIX 3afaHuii npenogasaTeniss, 03HAKOM/EHUS C OCHOBHOMN W
JononHuTenbHoW nutepatypo, CPC. Bo Bpems fekuuu CTYLEHT [O/DKEH BeCTM KpaTKui
KOHCMeKT. PaboTa C KOHCMEKTOM nekuuii npegnonaraeT B pamkax CPC npocmoTp KOHCMNeKTa
(>KkenaTe/lbHO B TOT Xe [eHb Mocfe 3aHATUIN). Heo6xogMMo OTMeTUTb MaTepuanbl KOHCMeKTa,
KOTOpbI€ BbI3bIBAKT 3aTPyAHEHUA 418 NOHUMaHWA. Mpyu 3TOM obyyatoLmiica AOMKEH CTapaThbes
HaliTW OTBeT Ha 3aTPYAHWUTENbHbIA BOMPOC, MUCMONbL3YsS PEKOMEHAO0BaHHYI nuTepaTtypy. Ecnu
eMy CamOCTOATe/NIbHO He y[anocb pa3obpartbCA C Matepuanom, Heob6xoAuMO CHOpMYNUpoBaTb
BOMPOCbI U 06paTUTLCA K MpenojaBaTenito Ha KOHCy/NbTauuuv wnu 6avkailied Nexkuuw.
Obyvarowemycsd Heob6X0aMMO perynspHo OTBOAWTbL BpeMs AN MNOBTOPEHWS MPOALEHHOrO
maTepuana, npoBepsAs CBOW 3HAHWA, YMEHUS W HaBblKM MO KOHTPOJ/IbHbLIM BOMpocam (B npegenax
BpemeHu CPC).

Mporpammoli NpegycMoTpeH N1abopaTopHbIi NPakTUKYM. Y TnybneHue M KOHKpeTusauus
3HaHWI  MPOM3BOAWUTCA NpW  €ero nposedeHUn. Heob6XOAMMbIM  YCNOBUEM  SIBNSETCA
camocToaTeNbHas paboTa CTYLEHTOB C MCMO/Ib30BAHWMEM HarfafgHbIX MOcobuid, Heo6X0AUMOIA
TEXHWYECKOW [OKYMeHTauum v nutepatypbl. Kaxzgoe 3aHATME OCHAaLLaeTcs AUAAKTUYECKMMMU
maTtepuanamun: nnakatamu, cxemamu. OCHOBHasi LUeNb MNPOBEAEHUS  3TUX  3aHATUIR -
(hopMupoBaHne y CTYAEeHTOB aHa/JMTUYECKOro, TBOPYECKOTO MbIL/IeHUSA MYyTEM MPUOBpeTeHuns
NpakTUYeCcKUX  HaBblKOB. JlabopaTOpHble  3aHATUS  BbIMOMHAKT  Cclefylowme  3ajayu:
CTUMYNIUPYIOT PerynsapHoe usyyeHne pPeKOMeHOBaHHOW NUTepaTypbl, a TakKXe BHUMAaTeNbHOe
OTHOLUEHME K NEKLVNOHHOMY KypCy; 3aKpennsatT 3HaHWA, MONy4YeHHble B NpoLecce NeKUNOHHOro
06y4YeHUs 1 camoCTONATeNIbHOM paboThbl Hag NUTepaTypoii; paclmMpsaoT 06BbEM NPodeccroHanbHO
3HAYUMbIX 3HAHWIA, YMEHWI, HaBbIKOB; MO3BOMAKT MNPOBEPUTL MNPaBUBLHOCTL  paHee
NOMyYeHHbIX  3HaHWIA; MPUBMBAKOT  HABbIKM  CaMOCTOATE/NIbHOrO  MbIWAEHWS,  YCTHOrO
BbICTYMNJ/IEHNA; CMOCOOCTBYOT CBOOOLHOMY OMEpMpPOBAHUIO TEPMWUHOJIOTNEN; NpeaocTaBnAlT
npenojaBaTento BO3MOXHOCTb CUCTEMATUYECKM KOHTPOAMPOBaTb YPOBEHb CamMOCTOATENbHON
paboTbl CTYAEeHTOB. Yrny6/ieHne W KOHKpeTu3auus 3HaHW NpPOM3BOAUTCH MPU MNPOBEAEHUN
nabopatopHbiXx  paboT. OCHOBHbIM  METOLOM  MPOBeAeHUA  3TUX  3aHATUWA  ABNSETCH
camocTosTenbHags paboTa CTYAEeHTOB C MWCMO/Mb30BaHWMEM nabopaTtopHoro o6opynoBaHusA,
HarnagHbIX Nocobuii, Heo6XOLMMOW TEeXHUYECKOW [OKyMeHTauuu u nuTepatypbl. Kaxpgoe
3aHATME OCHalaeTca AMAAKTUYECKMMW MaTtepuanamu: nnakaramu, cxemamu. CopepxaHue
nabopaTopHbIX 3aHATUIA ukcupyetca B PV B pasgene 5.5, HacTosALLein nporpaMmbl.

Mpy nNOArOTOBKE K 9K3aMeHY B [JOMOSHEHWE K U3YYEHWI0 KOHCMEKTOB JIeKLUWH,
Heob6Xxo4MMO  MONb30BaTbCA  Y4yebHOW NuUTepaTypol, PeKOMEeHAOBaHHOW K  HacTosLel
nporpamme. py NOAFOTOBKE K 3K3aMeHY He0OXOAUMO WM3Yy4nTb TEOpWIO: OnpefesieHns Bcex
MOHATUIA W 3aKOHOB [0 COCTOSHUSA MOHMMAHWA MaTepuana U CaMOCTOATE/IbHO pewuTb Mo
HeCKOJIbKY TUMOBbIX 3aJay M3 Kaxgoin Tembl. MNpy peleHUM 3afay Bcerga Heo6XoaMMo yMeTb
KayeCTBEHHO WUHTEPMNPeTUPOBaTb UTOT PeLLeHus.

CamocTodATenbHaa pabota ctygeHTo (CPC) no gucunniamHe urpaeT BaXHYH pPosib B X0Ae
BCero yuyebHoro npouecca. MaTepuasnbl 1 MeTOLMYECKUE peKOMeHAaLmn ana obecneyeHns CPC
roToBATCA MpenojaBaTenemM W BbIJAKOTCA CTYAEHTY npenojasaTtesiemM v 6MO6NNMOTEKON.



10. MepeyeHb MHMOPMALMOHHbIX TEXHOMOTUM, NUCMOMb3YEMbIX MPU OCYLLECTBNEHNN
obpaszoBaTeNlbHOro  npouecca no  gucumnamHe  (MOAY/K),  BKAWOYasA  MepeyeHb
nporpaMMHoOro ob6ecrneyeHuUss WM  UHGPOPMALMOHHBLIX CNPaBOYHbIX cuctem  (npwu
Heo6X04MMOCTN)

VNH(popMaLOoHHbIE TEXHONOMUKU, UCMONb3YeMble MPU OCYLLECTBNEHUN 06Pa30BaTENbHONO
npouecca no AMCUMNANHE NO3BONAOT:

- opraHm3oBaTb npouecc o6pa3oBaHUA MyTeM Bu3yanusauuu M3yyvaemoln MHgopmaymmn
nocpeacTBOM MCNOMIb30BaHUS Npe3eHTauni, y4ebHbIX PUIbMOB;

- KOHTPONIMpPOBaTb pe3y/bTaTbl 00yYeHNs Ha OCHOBE KOMMbIOTEPHOI0 TECTUPOBAHNS;

- aBTOMATM3MpOBaTb pacyeTbl aHaNUTUYECKMX MOKas3aTenei, MpeayCMOTPEHHbIe
NPOrpamMmMoin Hay4HO-UCCNef0BaTeNbCKON pPaboThl;

- aBTOMaTU3MpoBaTb MOWUCK MHGOPMaLMM MOCPeACTBOM WUCMONb30BaHMA CMNPaBOYHbIX
CUCTEM.

10.1. MNepeyeHb HEO6XOAMMOIO NPOrpaMMHOro obecneyeHms

PeKBM3NTbI NOATBEPXKAAKOLLErO JOKYMEHTA

HavmeHOBaHMe NPOrpaMMHOro o6ecneyeHus,
(Ne nnueH3nK, faTta NpUobpeTeHUs, CPOK

Npon3BOAUTENb o
LencTBus)

Microsoft Office Word 2010 Homep npogykTa 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

Y1 BO v22.4.73, oT 17.11.2017

Kaspersky Anti-virus 6/0 Ne nnueH3um 26FE-000451-5729CF81 Cpok
nvuensum 07.02.2020

Adobe Reader 9 BecnnatHo, 01.02.2019,

OCWindows7 T[podeccnmoHanbHad. MicrosoftNe  00371-838-5849405-85257,  23.01.2012,

Corp. 6eCcCpOYUHbIi

VLC Media Player, VideoLAN 01.02.2019, cBoboaHas NULEH3NSA

7-zip.org GNU LGPL

Inkscape- npogeccnoHanbHblil  BEKTOPHLI CBOGOAHO pacnpocTpaHaemoe MO

rpagmyecknii pegaktop ans Linux, Windows nGNU GENERAL PUBLIC LICENSE Version 3,

macOS. 29 June 2007

OdmcHbIn nakeT WPSOffice CBobogHo pacnpocTtpaHsemoe MO

GIMP- pacTpoBblili rpagumuecknin pegaktop ans CsobogHo pacnpocTtpaHsemoe MO

Linux, Windows CraHpapTHas O6uecTBeHHas JlnueHsnsa
GNU(GNUGPL), ony6nnkosaHHaa ®oHAOM
cBO60AHOrO nporpaMMHoro obecneyeHuns (FSF)

QGL1S- reorpatuyeckas NHopMaLnoHHaa CBo60AHO pacnpocTpaHaemoe MO

cuctema (M'P1C) GNUGeneralPublicLicense.

MponssoguTens: ®oHp no OTKPbLITOMY

reornpocTpaHCTBEHHOMY nporpaMMHoOMy

ob6ecneveHunto (OSGeo)

Autodesk AutoCAD- lMpogeccnoHanbHoe MO YuebHas Bepcus
ana 2Dh 3I'3npoeKTnpoBaHuns

MpounszBogutens: KomnaHusa Autodesk

Autodesk  3DMAX- lMporpamma ana  30- YyebHas Bepcus
MO/EeNMPOBaHUA. aHUMaLMn 1 BU3yanmsaunm

Mpounssogutens: KomnaHusa Autodesk

OracleVMVirtualBox- nporpammHbiii  NpoAyKT Y HUBepcasibHasa obuefocTynHas nuueHsns GNU
BUpTYyanu3aumm Ana  onepauuoHHbIX  CUCTEM

Microsoft Windows, Linux, FreeBSD. macOS.
Solaris/OpenSolaris, ReactOS, DOS un gpyrux

Mpoussogmutens: Oracle



10.2. MNepeyveHb HEOOXOANUMBIX MHDOPMALMOHHBIX CNPaBOYHbIX CUCTEM

Kaxablit  obyvarowmiics B TeyeHMe Bcero nepumoga o06yyeHus  obecnedeH
WHAMBUAYaNbHbIM HEOTPAHUYEHHbIM LOCTYNOM K 3N1€KTPOHHO-6MBINOTEYHBIM CUCTEMAM:

1. OneKTpoHHas 6nbnmoTeyHasn cuctema «KOHCYNbTaHT CTyfeHTa»
(http://www. studentlibrary.ru/)

2. ONeKTpOHHan 6mbnnoTeyHas cuctema «IPRbooks» (http://www.iprbookshop.ru/)

3. DNeKTpoHHas 6nbnmnoTeYHas cucTema «ZNAN1UM.COM»
(http: /lwww:.znanium.com).

Ona  obydvatowmxcs obecneyeH pgoctyn  (yAaneHHbId  [OCTYn) K Chnegylowmm
COBPEMEHHbIM npodeccMoHanbHbIM  6a3aM  [JaHHbIX, WHMOOPMaLUOHHbIM CMPaBOYHbIM W
MOUCKOBbIM CUCTEMAM:

1 KoHcynbTaHT MNntoc - cnpaBoyHas npasosas cuctema (http://consultant.ru)

2. Web of Science (WoS) (http://apps.wcbofknowledge.com)

3. HayuHas anekTpoHHasa 6ubnuoteka (H3B) (http://www.elibrary.ru)

4. dnekTpoHHaa bubnuoteka Aucceptaymii (https://dvs.rsl.ru)

COTIACBAHD
C BEVOIEKOA MITY

MNCAMYCOBA ELEL/


http://www.iprbookshop.ru/
http://consultant.ru
http://apps.wcbofknowledge.com
http://www.elibrary.ru
https://dvs.rsl.ru

11. OnucaHue MaTepuanbHO-TEXHMYECKON 6as3sbl,
(moaynto)

HeobXxoaMMO ANns OCyLlecTB/eHNA o06pa3oBaTe/lbHOr0 npouecca Mo ANUCUUMANHE

HanmeHoBaHMA cnewlnanbHbIX OcCHalleHHOCTb creunanbHbIX I'IOMGLLI,E‘HVIVI

MOMELLEHNI 1 MOMELLEHWIA ans
CaMOoCTOATEe/IbHOW pPaboThbl

JNabopaTopus aHaNIUTUYECKON XUMUK
Kadeapbl XUMUK, PUNKL 1 DU3UKO-

XUMNYECKUX METOA0B MNCCENOBAHUA:

a. 302.

Nabopatopus obuiei n
HeopraHM4yecKom Xummmn Kageapbl
XUMUW, UMK U PU3NKO-
XUMUYECKMX METOAOB UCCNeA0BaHNSA
C npenapatopckoii: a. 303, a. 304.

B kayecTBe nomeLleHUn ans
CamMOCTOATENbHOM paboTbl MOryT
6bITb: MynbTUMeaNiiHas
nabopatopus a.228, yn.
MepBoMmaiickan,191,2 atax;
YMTaNIbHbIN 3a:

yn. Mepeomalickan, 191,3 aTax.

1 NOMELLEHNI 418 CaMOCTOSATENbHOIA
paboTbl

MepeyeHb NMLEH3MOHHOTO MPOrpPaMMHOro 06ecreyeHns. PeKBU3NTDI
MOATBEPXXAAIOLLEr0 AOKYMEHTA

CneupanbHble NOMeLLeHMA

YyebHas mMebesb: CTOMbI, CTY/bS, AOCKA
AN NMcbMa Mefnom; nabopaTopHble CTONMbI,
LWKabl, HarnsaHble NOCoO6UsA, PeakTuBbI,
o6opyaoBaHuMe - BECbl TEXHUYECKWNE, BECHI
aHaNMTUYecKne, aBTOMaTUYECKWNA
TUTPATOP, POTOPHbIV UCMapUTensb,
MarHuWTHas Meluasnka, pH-metp,
CYLUNNMbHBIN LWKad, yNbTpa3ByKoBas 6aHs
YuebHas mebenb: CTOMbI, CTY/bSA, AOCKA
ANa nMcbmMa Menom; nabopaTtopHble CTONbI,
BbITSXKHOW LKA, MOiKa, cnpaBo4Has
nutepaTypa, HarnsgHble nocobus,
peakTuBbl, 060pYyA0BaHNE - BECHI
TeXHUYeCcKue, BeCbl LNPoBbIe,
aBTOMaTUYECKNIl TUTPATOP, MarHUTHas
Meluasika, pH-meTp, aHanmMsaTop
BONbTaMMNEpPMETPUYECKNIA, TepMOCTaT,
yNbTpa3ByKoBas 6aHs, LeHTpugyra,
ANCTUNNSATOP, NOTEHLMOCTAT.

1. OnepaymoHHasa cuctema «Windows», [orosop
0376100002715000045-0018439-01 ot 19.06.2015;

CcBOBGOAHO pacnpocTpaHaeMoe (6ecnnatHoe He TpebytoLlee
NMLLeH3UPOBaHNA) NporpammMHoe o6ecreyveHue:

1 Mporpamma ana BocrnponsBefeHns ayamo u sugeo ganos «VLC
media player»;

2. Mporpamma Ans BOCNpoOM3BeAeHNS ayamo v Buaeo ainos «K-lite
codecy;

3. OhmcHbI nakeT «WPS office»;

4. Mporpamma Ana paboTbl ¢ apXuBaMn «7zip»;

5. Mporpamma ana pabotbl ¢ foKyMeHTaMu ¢opmata .pdf «Adobe
reader».

MomeLLeHUs AN CaMOCTOATENbHOI PaboThl

KoMnbloTepHbIin Kiace Ha 8 nocagouHbIX
MeCT, OCHaLLEeHHbIA KOMNbOTEPaMm C
BbIXOLOM B VIHTEpHET, nabopaTopHbIM
o6opyfoBaHMeEM, HarnsgHbIMU
nocobusmun, cnpaBoYHON NMTepaTypo.
UnTanbHblii 3an. MNepeHocHoe
My/bTUMeNIHOe 060py0BaHme,
KOMMblOTEpPb! Ha 15 nocafoyHbIX MecT,
OCHalLleHHbI KoMMbloTepamu Pentium ¢
BbIXOLOM B VIHTEPHET, y4ebHo-
MEeTOLMNYECKOWN NnTepaTypoil.

1 OnepauynoHHasa cuctema «Windows», orosop
0376100002715000045-0018439-01 ot 19.06.2015;

cBob0aHO pacnpocTpaHaeMoe (6ecnnaTHoe He Tpebytollee
NNLEH3NPOBAHMA) NporpaMMHoe obecreyeHue:

1 Mporpamma gna BocnpounssefeHns ayamo v sugeo gainnos «VLC
media player»;

2. Mporpamma ans BoCNpounsBeaeHns ayano u suaeo tainos «K-lite
codec»;

3. OucHbIi nakeT «WPS office»;

4. Mporpamma ana paboTbl C apxmMBamun «7zip»;

5. Mporpamma ana paboTbl ¢ AokymeHTaMu opmata .pdf «Adobe
reader».



[lornonHeHUA 1 M3MeHeHMs1 B paboyeli nporpamme
3a / yUebHbIN rof

B pabouyto nporpammy
(HaMMeHOBaHMe AMCUUNANHBI)

AN HanpaefieHns (cneymansHOCTH)
(HomMep HanpaBsneHuns)

BHOCATCS Cnefytole OMONHEHUS N N3MEHEHMS:

JononHeHnsa u UsMeHeHUss BHeC

(monxHoctb, ®.1.0., nognucs)
Pabouas nporpammMa rnepecmoTpeHa 1 ogobpeHa Ha 3acefjaHnn Kadgeqpbl

(HanmeHoBaHuMe Kadeapbl)

« » 20 T.

3aBeayrowmii Kaeapo
(nognuce) (®.1N.0)



