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I[Tpu pazpabotke paboueii mporpaMMbl yueOHOM AUCHUIIIMHEI B OCHOBY TOJIOKEHBI:

1) ®T'OC BO no HampapiaeHHIO MOATOTOBKH (crieruanibHOCTH) 35.03.06 ArpourKeHepHst YTBEPIKACHHbIIH
MunucrepcTBoM o6pazoBaHust U Hayku P® «23» asrycra 2017r., mpuka3z Ne 813

2) YueOHBIH IUTAaH OCHOBHOW oOpa3oBarenbHOW mporpamMmbl 35.03.06 ArpowmHxkeHEpHs, MTPOQIIIH
TexHudeckue cucTeMsl B arpodusnece of00peH YuenbiM coBetoM @I'EOY BO I'AY Ceseproro 3aypaibs

ot «23» cents16ps 2020 r. [IpoTokomn Ne 2

Pabouas mporpamma y4eOHON AMCHHILINHBI 0J00peHa Ha 3acenaHuu Kadeapsl odmeit xumuu um. U 1.
Komuccaposa ot «19» oxta6pst 2020 r. [Ipotoxon Ne 3

/3aBemyromtuii Kadeapoit N. /1. Komuccapos

Pabouast mporpamma y4eOHOH TUCIMIUIMHBI (MOIYJIsI) OJJOOpEHa METOANYECKOH KOMUCCHEH HHCTHTYTA OT
«21» oktsiopst 2020 . [Iporoxom Ne 2

[Ipencenarens METOAMYECKOM KOMUCCUU HWHCTHUTYTA 0O.B. KoBaneBa

Pa3paboTumnku:

PazmanoBa B.E, ct. npenonaBarens kadeaps! oomeit xumuu um. mpod. M.J1. Komuccaposa

JIMpeKTop MHCTUTYTA: / ) I'.A. TopH
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1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO INCHUILIIUHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pPa30BaTeJbHOMH MPOrpaMMbl

MaTeMaTHIECKUX U
€CTEeCTBEHHBIX HayK C
IPUMEHEHUEM
UH(POPMAITHOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOT Ui

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTbHOM
JEATEILHOCTH

Koo [Tepeuenp IaHUPYEMBIX
WNHpukaTop noCTHKEHUS
Komne- | Pe3ynbTaThl OCBOEHUS pe3ynbTaTOB OOYUEHHUS TIO
KOMITETCHITH
meHyuu JICITUTUINHE
3Hamb.
- OCHOBHBIC IIOHATHUA U 3aKOHBI
XUMUH;
- MCTOJbI aHAaJIM3a XUMHYCCKUX
Crioco0eH periathb [IpOIIECCOB;
THUIIOBBIC 3a1a49H ymemp:
npodeccuoHaIbHON NJ1-60onk-1-Ipumensier - OOBSCHATH CYIIHOCTD
JESITEIIbHOCTH HA OCHOBE | OCHOBHBIC ITIOHATHSA U XUMHUYCCKUX ITPOLECCOB,
3HAHUN OCHOBHBIX 3aKOHBI XMMHUH, - MCHIOJIL30BATh TEOPETHUCCKUE
3aKOHOB JIEMOHCTPHPYET MOHUMaHHe | >HAHwi 1 PAKTIHCCKNC HABBIKH,
OIIK-1 TOJTy9IEHHbIE [IPU U3YYEHUH

JMCIUTIIAHBI;
-enaoemp:

- OCHOBHBIMH HaBbIKaMH
oOpareHus ¢ 1ab0paTOPHBIM U
IpUOOPHEIM 000pPYIOBaHUEM;

- MCTOAaAMHU XUMHUYCCKOT'O
aHaIM3a A7 HOCJIEAYIOLIEro ero
UCTIONIb30BaHMSA B
npodeccrnoHaIBEHOI
JIESITEIIbHOCTH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlanHast QUCHUIUIMHA OTHOCHUTCA K bBnoky [ o00s3aredpbHOM dYacTH 00pa3oBaTeIbHOU
nporpaMMel. J[jsl ycrenrHoro u3yueHus: TUCIUIUIMHEI CTYAeHTaM HeOOXOAUMbI 0a30BbIe 3HAHUS
HIKOJIBHBIX KYPCOB PUIUKU, MAMEMAMUKU U XUMUU.

Xumus sIBIS€TCS MPEANISCTBYIOMICH NUCIUTUTHHON ISl AUCUUTUINH: Mamepuaiogeoerue u
meopusi KOHCMPYKYUOHHBIX MAMEPUATIO8.

Jucnunnuza u3yyaetcs Ha 1 u 2 Kypcax Bo 2 1 3 ceMecTpax Mo 04HO# popme o0ydeHus,
Ha | u 2 xypcax Bo 2 u 3 cemecTpax - 3a04HOU opme.




3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO01mast TpyA0€MKOCTh JUCIUTLIINHBI COCcTaBiseT 216 yacoB (6 3a4eTHBIX SIUHULY).

Ounas hopma 3aouHas popma
Bun yuebno# paboThl BCETO cemMecTp BCETO ceMecTp
4acoB 2 3 JacoB 2 3

AyIUTOPHBIE 3aHATHS 98 50 48 28 14 14
(Bcero)
B mom uucne: - - - - - -
JlekumoHHOrO THIIA 32 16 16 8 4 4
CeMHHaApCKOTO THIIA 66 34 32 20 10 10
CamocrosiTesibHasi padoTa 100 58 42 170 94 76
(Bcero)
B mom uucne: - - - - - -
[IpopaboTka MaTepuana
JIEKIHH, 50 29 21
MOJATrOTOBKA K 3aHATUSIM 1275 70,5 57
CaMocTosTenbHOE U3yUEHNE 8 4 4
TeEM
KonTtposnbHbie paboThl - - - 42,5 23,5 19
Pedepar 25 15 10 - - -
NuauBuayanbHble 3a0aHUS 17 10 7 i i i
(coobmienue)
fiﬁgﬂiﬁ;ﬂﬁom{on 3a4eT 9K3. 3a4eT 9K3.

JK3aMeH 18 18 18 18
OO0mas Tpy10€eMKOCTh:
4acoB 216 108 108 216 108 108
3a4ETHBIX €IUHUILI 6 3 3 6 3 3

4. Copepsxkanue QM CHUITHHBI

4.1. Conep:xaHue pa3/iei0B M CHUILTHHbBI

Ne | HanmeHnoBanue paszzena Coneprkanue pasjaena
/T | JUCIUILTAHBI

1. | Beenenune. OcHOBHBIE 3aKOHBI | Omnpenenenue npeameta «xumus» Llenu u 3agaun kypca.
Y TIOHATHUS XUMUU [lonsiTs aTtoMm, MOJEKyJa, MOJb, 3KBHBAJICHT.
Monekynsapuas u  MossipHas Macchl.  OCHOBHBIE
XUMUYECKHE 3aKOHBI.

2. | Ctpoenue aToma PasButre 1peAcTaBIEHUMH O CTPOEHHHM  aTOMOB.
OcHOBHbBIE TIOJIOKEHUSI KBAHTOBOM TEOPUU CTPOCHUS
aroma. PacrpeneneHue 3JIeKTpOHOB B aTOME, KBAHTOBBIE
yrciaa. DopMbl  AIEKTPOHHBIX O00OJIOYEK ATOMOB.
IMpunuun Ilaynu, mnpaswio [I'yHma wu  npasuiia
KneukoBckoro.  OnekTpoHHbIE  (QOpPMYJIBl  aTOMOB
aneMeHTOoB. (CBoiicTBa aToMoOB (paguyc, DHEPrus
MOHU3ALINH, CPOJCTBO K JIIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTB).




[lepuonuueckuii  3aKOH U
[Tepuonnueckas cucrema
anemenToB .M. MenaeneeBa

ITepuonnueckuii 3akon .M. MengeneeBa. Ctpykrypa
nepuoanueckoi cucremsl .11 Menneneera. Cemerictea
snemMenToB B IIC. Ileprnoandeckuii xapakTep U3MEHEHUS
CBOMCTB DJJIEMEHTOB B TIEPUOJUYECKON  CHUCTEME.
XapakTepucTuKa 73JIEMEHTa M €ro COEAUHEHUH 110
nosioxenuto B [1C.

Xumudeckas CBSI3b B
CTPOCHUC MOJICKYIJI

OCHOBHBIE TEOpUM XHMHYECKOW CBsi3U. Metox
BaJICHTHBIX CBs3ed. MeEToj MOJEKYISIPHBIX OpOUTAIICH.
Tunel XUMUYecKOM CBs3M (KOBaJIGHTHAs, WOHHas,
MeTaJuIMuecKasi, BOJOPOJHasA). MeXMOIeKyIspHbIe
B3aUMOJICUCTBUS (cwtbl Ban-nep-Baanbca):
OPUEHTAIIMOHHbIC, UHAYKIIMOHHBIC, JUCTIEPCHOHHBIE.

PacTtBOpBI

Hucniepcubie cuctemsl, kiaaccudukaius J{C. Vctuanbie
pacTBopbl. @Dusznueckas U XUMHUYECKas TEOPHUH
pacTBOPOB. PactBopuMOCTSb. Knaccudukanus
pacTtBopoB.  HackllieHHble,  HEHACBHIIICHHBIE U
nepechleHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIMM PACTBOPOB (MaccoBasi 10Jis,
MOJIbHAs J10JIsI, MOJISIpHAsi U MOJISUIbHAS KOHIICHTPAIUH,
MOJISIpHAsT KOHIICHTPALIMS SKBUBAJICHTA).

Teopust 3IEKTPONTUTAUECKOU
JIACCOLAALINH. Peakiuun
HOHHOTO OOMEHa

Teopus 3JEKTPOIIMTHUECKON Anucconnanuu AppeHuyca.
CunpHbple  2JEKTPOJIUTHI B coBpeMeHHOHM  TOJ]
(akTMBHOCTH, HOHHas cuja pactBopa). Crnalbie
DIIEKTPOJIUTHI (CTETNIEHh W KOHCTAaHTA JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3lMyHbIX (DAKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VIOHHO-MONEKYJspHbBIE
YpaBHEHMsI peakliMii HOHHOIO0 OOMEHa.

HNonHoe nponsseneHne BOJBI.
I'maponus coneit

Huccounanus Boxabl. MoHHOE nNpoU3BENCHUE BOIDL.
Bonoponueni nokaszarens. IIporonutuueckas Teopus
KHUCIIOT u OCHOBAHMI. TpynHopacTBOpUMBIE
AIIEKTPOJINTHI. IIponsBenenune pPacTBOPUMOCTH.
I'unponu3 coneil. CreneHb W KOHCTaHTa THJIPOJIM3A.
bydepHsbie crucTeMbl.

KommnekcHble coeTMHEHNS

CnocoOHOCTh aTOMOB K  KOMILIEKCOOOpa30BaHMIO.
OCHOBHBIE TOJIOKEHHUS KOOPAMHAIMOHHOM TEOpUu
Bepnepa. Xumuueckas CBSI3b B KOMIUIEKCHBIX
coeauHenusx. Homenknarypa, nuccouuans, n30Mepus
KOMIIJIEKCHBIX COGI[HHGHHﬁ. HpI/IMeHeHI/IC KOMIIJIEKCHBIX
COCIMHECHU.

DnekTpuyeckas
MIPOBOANMOCTH PACTBOPOB

PacTBOpbI ANIEKTPOJIUTOB — HOHHBIE POBOAHUKHU
IIEKTPUYECKOTO TOKA. Y I€TIbHAs JIEKTPOIPOBOAHOCTD,
3aBHCHUMOCTb OT MPHUPOABI BELIECTBA, PAaCTBOPUTEINS,
TEMIIEPATYPHI, KOHIICHTPALIUH. DOKBUBaJICHTHAs
AIIEKTPONPOBOIHOCTh. KOHTyKTOMETpHSI, MPaKTUYECKOE
IIPUMEHEHHUE METOJ1A.

10.

OO01me CBOMCTBAa METAJIOB.

[Tonoxxenne metamioB B nepuoandeckon cucreme .M.
MenpneneeBa. CTpoeHue aroMoB MeTaiioB. Duznueckue

CBOMCTBA METAUIOB. Mertamisl - AJIEKTPOHHBIE
npoBOoJHUKU. CrocoObl MOJNydyeHHs METauloB U3
OKCUJHBIX, CYIb(PUIHBIX W  KapOOHAaTHBIX  PYA.

XUMHYECKUE CBOKMCTBA METAILIOB. [IpruMeHeHue.




11.

XuMuyeckast KHHETHUKA

AOcomoTHasE ~ CKOPOCTh ~ XMMHYECKHUX  pPEaKITuil.
3aBUCUMOCTh CKOPOCTH OT KOHLIEHTpPAllMu U TPHUPOIbI
pearupyromux BeLIECTB, TaBICHUM U TEMIIEpPaTyphl.
OcHoBHOM 3akoH kuHetuku (3/IM). Ilopsamox wu
MOJIEKYJISIPHOCTh peakuuii. OCHOBHOW 3aKOH KUHETHKH
n1st peakuuu 0-ro, 1-ro, 2-ro, 3-ro nopsiakos. Koncranra
CKOPOCTH XUMHUYECKON peaxuu, nepuos
nonynpeBpamienus. Karanmmz.  CrloxkHble peakiuH.
Xumuyeckoe paBHoBecue. KoHcCTaHTa paBHOBECHS.
CwmenieHre XUMUYECKOTO PAaBHOBECHS TMOJ BIUSHUEM
paznuuHbIX (hakTopos. [Tpuniun Jle-1llaTensbe.

12.

OKHUCIIUTETBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH

CreneHb OKHUCJICHHS, OKHCIHUTEIN W BOCCTAHOBUTEIH.
OJIGKTPOHHBIH ¥ MOHHO-DJICKTPOHHBIH  METOJBI
paccraHoBku Kod(¢uimeHToB B ypaBHeHusx OBP.

CrangapTHbIN OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBII
noTeHMan. BausHue cpeabpl Ha  HampapBlieHUE
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIILHON peaKIuu u

xapaktep npoaykroB. Tumsi OBP. 3OkBuBameHTbI
OKHUCJIMTENS] 1 BOCCTAHOBHTETIS.

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[TpaBuna paspsiga KaTHOHOB M AHUOHOB. DIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
®apanes. Hanpsoxkenue pasznoxxenus. [lepenanpsokenue.
[Ipumenenne  snekTpoiu3a.  DJIEKTPOXUMUYECKUE
nporeccel. CTpoeHME U MeXaHM3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
noreHuan, ypaBHeHue Hepucra. Psan nanpsbxkeHuit
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
ONEeKTPOJBMKYIAsT ~ CWJIa U €€  H3MEpEHue.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4eckass W JJICKTPOXUMHUECKAs KOPPO3UsS METaJLIOB.
Koppo3us MetaiiioB B pa3Hbix cpefaax. CriocoObl 3aIIUThI OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

KonnurarusHelie cBoiicTBa pactBopoB. Jduddysus u ocmoc.
OcmoTrueckoe JaBieHue, 3akoH Banr-T'odda. [Tonmkenue
JIaBJICHHS HACBIIIEHHOTO Mapa pacTBOPHUTENS HaJl paCTBOPOM,
nepBbli 3akoH Payind. IloBeleHNEe TeMIiepaTypbl KUIIEHUS U
MOHIKEHUE TEeMIlepaTypbl KPUCTAJUIM3AallMd  pPacTBOPOB,
BTOpoil 3akoH Payms. Kpuockomuss u 30yuinocKoOmus.
IIpyMeHeHne KpHOCKOIMMYECKOr0 METO1A.

16.

XuMuueckas
TEpMOJIMHAMUKA U
TEPMOXUMHUS

Tepmoxumusi. OCHOBHBIE MOHATUSA: cucTeMa(BUAbI),
¢daza, BHEIHsS cpeAa, COCTOSHUE CHCTEMBI(BUBI),
napaMeTpbl  CHCTEMBI,  Mpolecc(BUIbl), IHEPrus,
TerioTa, pabota. 3akoH ['ecca.

Xumuueckass TepMoaWHaMHKa. (DYHKIIMM COCTOSHHS:
BHYTPEHHSS DHEPIUs, DHTANbBIUSA, SHTPOMHS, SHEPrus
['ubG6ca, sueprust I'enpmronbia. HyneBoii, nepsblii,
BTOPOIl M TPETHM 3aKOHBI TEpPMOAMHAMUKH. OlieHKa
BO3MOXXHOCTH TPOTEKAHUSI XMMHUYECKON peakiuuu B
KOHKPETHBIX YCIIOBHSIX.




4.2. Pazgesbl IMCHUILIMHLI U BUABI 3aHATHH
ouHasi (hoopMa oOyueHus

Ne HaumenoBanue pa3neina Jlexuunonnoro | CeMMHapCKOTo CP Bcero,
n/m JUACIUATUTMHEI THIIA THIIA 4acoB
1. | BBenenue. OcHOBHBIE 3aKOHBI U 2 16 4 22

MOHSATHS XUMHU
2. | Ctpoenue atoma 2 - 8 10
3. | Ilepuogmueckuii 3aKOH u 2 2 8 12
IIepnonnueckas cucrema
anemenToB .M. Menaeneena
4. | Xumuueckas CBsI3b M CTPOCHHUE 2 2 8 12
MOJICKYJI
5. | PactBopHI 2 4 8 14
6. | Teopus 3JIEKTPOTUTUIECKOM 2 4 8 14
Jucconpanuu. Peakiiuy HOHHOTO
oOmeHa
7. | MoHHOe mpoM3BEICHUE BOJIBI. 2 4 6 12
I'mpponus conent
8. | KoMIuiekcHbIE COEqMHEHNS 2 2 8 12
9. | DnekTpuyeckass POBOJAMMOCTH 2 6 4 12
pacTBOPOB
10. | OOmume cBO¥iCcTBA METAJIOB. 2 - 6 8
11. | XumMuueckast KHHETHKA 2 8 4 14
12. | OxucnuTenLHO- 2 4 6 12
BOCCTAHOBUTEJIBHBIE PEAKITUN
13. | Dnekrpoxumusi. 2 4 6 12
14. | Koppo3sust meTamioB 2 4 6 12
15. | KomnmuratuBHble CBOMCTBa 2 4 4 10
pPacTBOPOB.
16. | Xumuueckass TepMOAMHAMHKA H 2 2 6 10
TEPMOXUMHUS
OK3aMeH - - 18
Hroro: 32 66 100 216
3aoyHas (hopma oOydeHUst
Ne HaumenoBanue paziena Jlexumonnoro | CeMUHApCKOTO CP Bcero,
n/m JIACIIUILTUHBI THIA THIA 4acoB
1. | Beenenme. OCHOBHBIE 3aKOHBI U 1 6 8 15
MMOHSATHS XUMHU
2. | Ctpoenue atoma 1 - 12 13
3. | llepuoanueckuii 3aKOH Hu - - 12 12
[Iepnonnueckas cucrema
anemenToB .M. Menaeneepa
4. | Xumuueckasi CBsI3b M CTPOEHHUE 1 - 14 15
MOJICKYIT
5. | PactBophI - - 12 12
6. | Teopus ANEKTPOJIUTUIECKON 1 4 10 15

nuccouuanuu. Peaknum MOHHOTO
oOmeHa




7. | UonHoe mpousBeeHUE BOJIBI. - - 12 12
I'mpponus conen
8. | KoMIuiekcHbIE cCOEIUHEHNS - - 14 14
9. | DnekTpuyeckass TPOBOAUMOCTH 1 4 6 11
pacTBOPOB
10. | OOmume cBoO¥icTBa METAJIOB. - - 10 10
11. | XumMuueckast KHHETHKA - - 10 10
12. | OxucnuTenbHO- 1 2 8 11
BOCCTAaHOBUTEJIbHBIC PEAKIIHH
13. | DnekTpoxumusi. 1 4 8 13
14. | Koppo3sust meTamioB 1 - 12 13
15. | KomnuraTuBHble CBOMCTBa - - 12 12
pacTBOPOB.
16. | XuMuueckas TepMOIMHAMUKA H - - 10 10
TEPMOXUMHUS
OKk3aMeH - - - 18
Hroro: 8 20 170 216
4.3. 3aHATHS CEMUHAPCKOIO THIIA
No Ne paszena TpynoemkocThb
/11 Tema (dac)
JIACIIUIUTHHBI
OYHas | 3a04Has
1. 1. TexHuka 0€30MacHOCTH B XUMHYECKOM 4 -
naboparopun. Xumudeckas nocyaa. OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETUHEHUN (Teopust).
2. 1. [TonyueHnue U XUMUYECKUE CBOWCTBA OKCHJIOB, 4 4
OCHOBaHMHU, KUCIOT, conel. (K/paboTta)
3. 1. Ornpenenenre 5KBUBAJICHTa MarHus METOJIOM 4 2
BRITeCHCHU. Permenue 3amad.
4. 1. Omnpenenenne MOJIEKYJISIPHON MaccChl YTIIEKACIOTO 4 -
ra3a ( CO2). Pemenue 3agau.
5. 2,3,4 [lepuonnueckuii 3aKOH W CHUCTEMA XHUMHYECKUX 4 -
snemeHTOB J[.M. Meneneena.
Ctpoenune atoma. TUITBI XUMHUYECKUX CBSI3EH.
6. 5. PactBopsl. [Ipurorosiienue pacTBOpoB 3aJaHHOU 4 -
KOHI[CHTPAIHH.
7. 6. PacTBOpBI 27EKTPOIUTOB. DIEKTPOIUTHYECKAS 4 4
nucconuaiys. Peakiiuu HOHHOr0 0OMeHa.
8. 7. HNonnoe npoussenenue Boasl. Bogopoanslit 4 -
nokazatesb. CriocoOwl onpeaenenus pH. I'maponus
COJIEH.
9. 8. KomriekcHbIe coeTMHEHHS: TTOTyYeHUE | 2 -
CBOICTBA.
10. 9 DIEKTPOIPOBOTHOCTL PacTBOPOB. OnpeieieHne 4 4
KOHCTAHT PaCTBOPOB KOHYKTOMETPHUECKUM
METO/IOM.
11. 9. Ornpenenenre KOHIIEHTPALUKU PaCTBOPA METOJOM 2 -
KOHJIYKTOMETPUYICCKOTO TUTPOBAHHUS.
12. 11. Xumudeckast KuHeTrka. Onpeaenenue 4 -
KMHETUYECKUX MapaMeTPOB PEaKIIUU.




13. 11. CwmenieHne XUMHIECKOTO PaBHOBECHS. 4 -
XUMHUYECKOE PAaBHOBECHE B PACTBOPaX CIIa0bIX
3JICKTPOJIUTOR.

14. 12. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU. 4 2
DJIEKTPOIIU3 PACTBOPOB U PACIIIABOB
AIIEKTPOIUTOB. 3akoHbI Dapases.

15. 13. DIIeKTpOXUMUYECKUE Tporecchl. [loTeHmomeTpus 4 4
B M3YYCHUU PACTBOPOB.

16. 14, Koppo3zus metamioB. CriocoObl 3alIUTHI OT 4 -
KOPPO3HHU.

17. 15. Kpuockomnus. Texauka paboThl ¢ TEPMOMETPOM 4 -

bexkmana. OnpeneneHre 0CMOTHYECKON
KOHIIEHTPALMU U OCMOTUYECKOI'0 1aBJICHHUs
pacTBopa KpMOCKOINYECKHM METOJIOM.

18. 16. TepMoIMHAMHUKaA U TEPMOXUMHUS. 2 -

Hroro: 66 20

4.6. IlpuMepHasi TeMATHKA KYPCOBBIX MPOeKTOB (PadoT) ne npedycmompeno OINOII.

5. Opranmu3anusi CaMoCTOSATEIbHOH PadoThl 00yUAIOIIUXCS 110 JUCIHUIJINHE

5.1. Tunbl caMOCTOATEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosATeIbHON PadoThI ®dopma 00yueHus Tekymmii KOHTPOJIb
OuHas 3a04Has

[TpopaboTka MaTepuana JeKIuH, 50 128 TECTHPOBAHUE
MOITOTOBKA K 3aHATHSIM
CamocTosTenbHOE H3YyYCHHE TEM 8 TECTUPOBAHUE
KoHTponbHble paboThl - 42 KOHTpOJIbHAsI paboTa
Pedepar 25 - 3amuTa
NuauBuayanbHble 3a0aHUS 17 - 3aImTa
(coobmienue)

BCEIr'0 4acOB: 100 170

5.2. Y4eOHO-MeToHYeCKHE MATEPUAJIbI 1JIsl CAMOCTOAITE/ILHON PadoThI:

1. Xumusa : yyebHO-MeToAuueckoe mocodbue / aBTop-coctaButTenbs B. E. PazmanoBa. —
Tromens : [AY Cesepnoro 3aypanss, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Tekct :  snexkrponHsiit //  JlaHb: 3IeKTpoHHO-OMOMHOTeYHass cucrema. — URL:
https://e.lanbook.com/book/131641 — Pexxwum mocTyma: Uit aBTOPHU3. ITOJB30BATEIICH.

2. bapanona, JI.A. Kiaccel HeOpraHW4ecKuX COEIUHEHHH (OKCHUIbI, OCHOBAHHUSI, KUCIOTHI,
conm): yue0.-meroa. mocooue — Tromenn: TAYC3, 2015 — 46 c.

3. Xumus: yue6Hoe nocobue/aBt.-cocT. JI.A. bapanosa. - Tromens.: 'AY C3,2017.-108c.

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOAITE/ILHOE U3yYeHHe:
2 cemecTp
1. Metoa MoNEKyISpPHBIX OpOUTANIEH.
2. YcnoBust 00pa3oBaHMs U pa3pyIIeHUs] KOMIUIEKCHBIX HOHOB.




3 cemecTp
1. CtanaapTHBINA OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIN MOTCHITHAI.
2. IHrnOGuTOphl KOPPO3UH.

5.4. Tembl pedepaToB:

ITo pa3neny 4 «XumMHYecKasi CBSI3b U CTPOEHHE MOJIEKYJD)

1. MexmonekynsipHoe B3aumojeiicTBue. buonormdeckass poiib  MEXKMOJICKYISIPHBIX

B3aUMO/JICHCTBUML.

2. T'uOpumauzanus opoutaneid. ['eomerpudeckas Gpopma MOJICKYII.
IIo pa3geay S «PacTBopbI»

3. Xumuueckas u (pu3nuecKas TCOPUU pacTBOPOB.

4. Tlpou3sBeneHUE paCTBOPUMOCTH.

5. CusbHbIE 3JIEKTPOIUTHI B COBPEMEHHOM TEOPUH AIIEKTPOIUTHUECKON UCCOIHAIINH.
Ilo pa3neny 8 «KomniiekcHble coeIMHEHUSD)

6. 3HaueHHe KOMIUIEKCHBIX COEIUHEHUI.

7. MarauTHbIe ¥ ONTHYECKHE CBONCTBA KOMIUIEKCHBIX COCTUHEHUH.

8. IlpoctpaHcTBeHHAasI CTPYKTYpa KOMILJIEKCHBIX COSTUHEHHIA.

9. Kiaccudukamms raibBaHUYECKUX JJIEMEHTOB.

10. XuMuyeckue HCTOYHUKH TOKA.

11. TonnuBHBIE JIEMEHTHI.

12. DnekTpo bl cpaBHEHHUS.

13. NauKaTopHBIE SJEKTPOIBL.

14. Dnextpodopes. InekTpoocmoc. O6IacTH TPUMEHEHUS.
ITo pazneny 15 «KosuturaTuBHbIe CBOMCTBA PACTBOPOB»

15. MeTo1bl U3MEpEeHUs: OCMOTHYECKOTO JaBJICHUS.

16. 3akon Paynst u anTU(PU3EL.

17. Onpenenenrie MOJIEKYJISIPHON MacChl KPHOCKOMTUYECKHUM METO/I0M.

Tembl coo0ICHMIA:

. 'a30BbIE 3aKOHBI.

. KopryckyiisspHO-BOTHOBBIE CBONCTBA MUKPOUYACTHLI.

. Peiko3emenbHbIe 2JIEMEHTHI.

. Kpucramnoruaparst.

. IIpotonuTndeckas Teopust KUCIOT U OCHOBaHUM. Kncnotsl u ocHOBaHus JIpronca

. TpynHopacTtBopuMble coequHenus. [IponsBeneHne pacTBOPUMOCTH.

. [lpuHIMNIIanbHAs cXeMa U3MEPEHHUs AIEKTPOIPOBOHOCTH PACTBOPOB.

. ITomyuenune cBepxuncThIX MeTaJIoB. ['anpBaHoCcTerus. ['anpBaHoIIIaCTHKA.

. Katanus. Teopus rereporenHoro karanusa. @epMeHTaTUBHBINA KaTalu3.

10. DnexTpoaBMKYILAs CUJIa U HAPABJIEHUE MPOTEKAHHUs OKUCINTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu.

11. Mucddy3uonnslii norenuuan. buonorndeckoe 3HaueHre nudy3nOHHBIX U MEMOPAHHBIX
MOTEHLINAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. ArperatHoe cocrostHue BemecTB. [Iporiecc. Bumbl mpormeccon. 3akon ['ecca u ero ciencTBus
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6. @OoHA OLEHOYHBIX CPEACTB /UIA NPOBEJAEHUS MPOMEKYTOUYHOH AaTTecTAlMH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIETEHIHIi W OIEHOYHBIE CPEACTBA HWHIMKATOPA JOCTHKEHUS
KOMIIeTeHIIU I

Koo [lepeuens mIaHUPyEMBbIX HanmenoBanue

NHpukatop A0CTHXKEHUS

Komne- pe3yabTaTOB OOYYEHHS 110 OLICHOYHOTO
KOMIIETEHIINHU

menyuu JUCLHUTIIINHE CpeJiCTBa

3HaAmMb.

- OCHOBHBIC ITOHSTHS M 3aKOHBI
XMMHH,;

- METOJIBI aHAJIM3a XUMHYCCKIX
IIPOLIECCOB,;

ymemp:

- OOBSICHSTH CYIHOCTh

N]1-6 onk-1 ITpumensier XUMUYECKUX MPOIIECCOB,; Tect
-H

OCHOBHBIC MTOHSTHUS U CIT0JIb30BaTh TCOPETHUCCKHE
3HAHMS U TPAKTUYCCKUE HABBIKH,

34KOHbI XUMUHU,

MOJTy4YEHHBIE IPU H3yYCHHH
OIIK-1 | neMoHCTpUPYET MOHUMAHHUE | fpcIMIuHMHLL
XUMHUYECKUX IIPOLIECCOB B enaoems: OK3aMEHAMOHHBIHA
061aCTH TIPO(ECCHOHATBHOM | ~ OCHOBHBIMH HABBIKAMH ouer
CSTEBHOCTH oOparmieHus ¢ 1abopaTOpHBIM U
IpUOOPHBIM 000PYIOBAHUEM;
- METOJIaMH XUMHYECKOTO
aHaIIN3a AN IOCIEAYIOIEro ero
UCIIONIb30BaHUS B
poeCCHOHATBHOM
JeATENbHOCTH.

6.2. HIkaasl oneHUBaAHUA

IIkaja oueHMBAHUS YCTHOIO 3a4eTa

Onenka Onucanue

3a4Te€HO | 0Oy4YaroIMHCSA CaMOCTOSITEIbHO OTBETUJI Ha TEOPETUUYECKUE BOIIPOCHI, Hamucasl
BBIPQXECHUS U1 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EOUHUIIBI
U3MEpEHMs; pelIaeT 3aJaHue, UCIOJb3Ysl BECh apCeHal MMEIOLIUXCs 3HaHUH,
YMEHUH U HaBBIKOB; yMEET OLIEHHWBaTh, aHAJIM3UPOBATh U 0000IaTh, JeNaTh
BBIBO/JIbI; BJIaJICET CIOCOOAMU PELIEHUS 3a/1aHUs; OCBOWJ M3Yy4aeMble 3aKOHBI,
IpaBWJia U TOHSATUS

HE 3a4T€HO | OOyYaroLUIiCs JOMYCTHJI TpyOble OLIMOKU U HE MOT NMPUMEHUTH IOJIyYE€HHBIE
3HAHUS JUIs BBIMOJHEHHUS 3a/laHus; HE CMOI OOOCHOBaTh IpPHUMEHSEMbIE
M10JIO’KEHUST; 3aKOHBI, TPaBUJIa U IOHSITHS HE OCBOEHBI

IIka/jia oneHMBaHUs YCTHOI0 YK3aMeHa

OneHka Onucanue

OrneHKa «OTJIIMYHOY» BBICTABISETCS O0yUaIOLIEMYCs, €CJIM OH TITyOOKO U MPOYHO
YCBOMJI MPOTrPaMMHBIA MaTepuas, UCYEPIBIBAIONIE, MOCIEA0BATEIBHO, YETKO U
5 JIOTUYECKH CTPOMHO €ro M3J1araeT, MOKa3bplBaeT BEPHOE IMTOHUMAaHUE XUMHUUYECKON
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JIa€T TOYHOE OIIPEICIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHH, 3aKOHOB, TEOPHIA,




a TaKKe IPABUIIbHOE OIIPEIEIEHNE XUMUYECKHUX BEJINYUH, YMEET TECHO YBSI3bIBATh
TEOPHIO C MPAKTHKON, CBOOOIHO CHPABIISIETCS C 3a7ayaMH, BOIIPOCAMH U IPYTUMHU
BUJAMU TPUMEHEHUs 3HAHUH, MPABUIBHO OOOCHOBBIBAET NPHUHATOE PELICHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABBIKAMU UM IIPUEMAaMM BBIIIOJHEHUS MPAKTUYECKUX
3ajau.

OueHka «XOpOIIO» BBICTABIAETCA OOYYAIOUIEMyCs, €CIM OH TBEPAO 3HAET
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3JIaraeT e€ro, He JOIyCKas CYIIECTBEHHBIX
4 HETOYHOCTE B OTBETE Ha BOIPOC, IMPABUIBHO IPUMEHSET TEOPETHYECKHE
IIOJIOKEHHUS IIPH PEIICHUM IPAaKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HEOO0XOAMMBIMU HaBBIKAMH M IIPUEMAMH UX BBITIOJTHEHUSI.

OneHka «yaOBIETBOPUTEIILHO» BBICTABIIAECTCA O0yYaroIIeMycs, €CIH OH UMEET
3HAHHA TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOMJI €ro JeTajel, JOIYyCKAeT
3 HETOYHOCTH, HEJOCTAaTOYHO  MpaBHIbHbIE  (OPMYIUPOBKH,  HApYIICHUS
JIOTUYECKOW TOCJIeIOBATEILbHOCTH B M3JI0KEHUH MPOrpaMMHOTO Marepuarna,
UCIBITHIBACT 3aTPYAHEHUS MIPH BBITIOJIHEHUH MPAKTUYECKUX PaboT.

OrneHKa «HEYIOBIETBOPUTEIHHOY» BBICTABIACTCS OOydaromeMycs, KOTOPbIA HE
3HAeT 3HAUYUTEIBHON YaCTH IPOrPAMMHOTO MaTepuaa, JOIMyCKaeT CyIlleCTBEHHBIE
2 OIUOKHM, HEYBEPEHHO, C OOJIBIIMMH 3aTPYJAHCHUSMHU BBHIMOJIHSAET MPAKTUYECCKUE
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBJIETBOPUTEIBHO»  CTAaBUTCS
o0yJaromumMcsi, KOTOPbIe HE MOTYT MPOJIOJDKUTE 00ydeHne 0e3 JOMOIHUTEIbHBIX
3aHATHUN

Ikana oneHNBaHNSI TECTUPOBAHUSA HA YK3aMEHE

% BBLINMOJHEHUS 3aJaHNA Baaa mo 5-0ajabH0# cucreme
86 — 100 5
71 -85 4
50-70 3
menee 50 2

HIkaJia oneHMBaHUsI TECTUPOBAHUS HA 3a4eTe

% BBINOJHEHUS 3aJAHUS Pe3yabTar
50 - 100 3a4TEHO
meHee 50 HE 3a4TEHO

6.4. TunoBbie KOHTPOJIbHBIC 3a/I1aHUSA WM HHBIC MaTEPpHUAJIbI:

VYka3aHbl B IPWIOKEHUU 1.




7. IlepevyeHb OCHOBHOI U JONOJTHUTEJLHOM y4eOHOM JTUTEPATYPhI, HEO0X0AMMOMH IS

OCBOEHMS TMCIUIIHHBI
a) OCHOBHAs JINTEpaTypa
Buxpesa, B. A. Xumus : metonuueckue ykazanus / B. A. Buxpea. — Ilensa : [II'AY, 2019. —
83 c¢.— Tekct: snexkTpoHHbI // Jlanbk : 3neKTpoHHO-OMOMMOTewyHass cuctema. — URL:
https://e.lanbook.com/book/131176. — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEICH.
Eropos, B.B. TeopeTnueckue OCHOBbI HEOPraHUYECKOM XUMUHU. KpaTkuil Kypc i CTYIAEHTOB
CETbCKOXO03SHCTBEHHBIX BY30B [DJEKTpOHHBIA pecypc]: yued. — DnektpoH. naH. — CaHKT-
[TetepOypr : Jlanb, 2017. — 192 c. — Pexxum nocryma: https://e.lanbook.com/book/91304.
O6mas xumus. Teopust 1 3ama4u : yaeOHoe nocooue nist By30B / H. B. Koposun, H. B. Kynemios,
O. H. l'onuapyk [u ap.] ; mox pexakuueit H. B. Koposuna, H. B. KynemoBa. — 5-e uzn., ctep. —
Cankrt-Ilerepoypr : Jlamp, 2020. — 492 c¢. — ISBN 978-5-8114-7334-2. — Tekcr :
3JICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOJIMOTECYHAS cUcTeMa. — URL:
https://e.lanbook.com/book/158949 — Pekum mocTyma: i aBTOPH3. MOJIb30BaTEICH.
. Honropuoga, T. B. Dnekrpoxumus : yae6Hoe nmocobue / T. B. [Toaropuosa, A. 0. Murpodanos,

. M. CyznanbrieBa. — Kemeposo : KemI'Y, 2019. — 42 ¢. — ISBN 978-5-8353-2344-9. —
Tekct : onekTpoHHsli / Jlamb @  2JIEKTpOHHO-OMONmMoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/135248. — Pexxum mocTyma: st aBTOPU3. OJIb30BATEIICH.
Coxkomnos, B. H. Xumus: kypc nekmuii : yaeonoe nocooue / B. H. CokonoB. — ExarepunOypr: ,
2019. — 133 ¢. — Tekcr : anekTpoHHbIN // JlaHb : 3neKkTpoHHO-OMOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/170422 — Pexxum gocTyma: Juisi aBTOPH3. ITOJIb30BATEICH.
. Xomuenko [.Il. Heopranuueckas xumusi [DIEKTPOHHBIA pecypc] : y4eOHUK IJs CEelIbCKO-
xo3stiicTBeHHBIX By30B / I'.I1. Xomuenko, M.K. LlutoBud. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum pgocryma:
http://www.iprbookshop.ru/57335.html

0) TomoJIHUTENIBbHAS TUTEPATYPA

bapkosckuii E.B. O6mas xumus [DnekTpoHHbI pecypc] : yueOHoe nocodue / E.B. bapkosckuii,
C.B. Tkaues, JL.I'. Ilerpymenko. — DIEKTpOH. TEKCTOBbIE NaHHbIE. — MuHCK: Bpimmiimas
mkona, 2013. — 641 c. —  978-985-06-2314-0. —  Pexum  jgocryma:
http://www.iprbookshop.ru/35509.html

bokosa, T.M. Xumus: npakTUKyM Ul CTyIE€HTOB WH)KEHEPHBIX HAIIPABJICHUN [DIEKTPOHHBIN
pecypce] : yue6. mocobue / T.W. bokosa, 11.B. Bacunsiiosa, H.A. Kycakuna. — D1eKTpoH. 1aH. —
HoBocubupck : HI'AY, 2011. — 106 c. — Pexxum noctymna: https://e.lanbook.com/book/4554.
I'munka H. JI. O6mas xumus: yue6Hoe mocooue / H. JI. I'munka. - M. : Unarerpan-Ilpecc, 2008. -
728 c.

Eropos, B.B. Teopernueckue OCHOBBI HEOPraHWYECKOM XHMMM: KPAaTKUH KypC Ul CTYIEHTOB
cenbcKoXx03sicTBeHHBIX By30B. /B.B. Eropos. — CII06.: M3aarensctBo «Jlanby, 2005. — 192 c.
KoBanbuykoBa O.B. Xumus [DnekTpoHHBIN pecypc]: yueOHoe mocobdue / O.B. KoBanpuykona,
O.A. EropoBa. — DNeKTpOH. TEKCTOBbIe JaHHble. — M. : Poccuiickuii yHHBEpCUTET APYKObI
Hapogos, 2011. — 156 c¢. — 978-5-209-03615-9. — Pexum jgocTyma:
http://www.iprbookshop.ru/11429.htmi

Kpatkuit cnpaBoYHMK — (U3MKO-XMMHYECKMX BEJIMYMH HEKOTOPBIX HEOPraHWYeCKUX U
OpPraHUYeCKUX COEeTUHEHUN [DNeKTpOHHBIN pecypc] / . — DIEKTPOH. TEKCTOBBIE JaHHBIE. —
Camapa: PEABM3, 2011. — 68 «c¢ — 2227-8397. — Pexum jgocryma:
http://www.iprbookshop.ru/18405.html

MakapoBa O.B. Heopranudeckass xumusi [DIeKTpOHHBIA pecypc] : ydebnoe mocodme / O.B.
MakapoBa. — DIeKTpoH. TeKcToBble naHHble. — CapaToB: Al [Tu Op Meaua, 2010. — 99 ¢. —
2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/730.html

. Xomuenko I'. I1. Heopraunueckas xumus: yueonoe nocodue / I'. I1. Xomuenko, . K. [lutoBuu. -
2-e u31., iepepad. u got. (penpuaTHOE M3Aanue). - CI16: OO0 "UTK TPAHUT", 20009. - 464 c.



https://e.lanbook.com/book/91304
https://e.lanbook.com/book/158949
https://e.lanbook.com/book/170422
http://www.iprbookshop.ru/57335.html
http://www.iprbookshop.ru/35509.html
https://e.lanbook.com/book/4554
http://www.iprbookshop.ru/11429.html
http://www.iprbookshop.ru/18405.html
http://www.iprbookshop.ru/730.html

o

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOU ceTH ""UHTepHeT"

. WWw.en.edu.ru - ecTeCTBEHHOHAay4YHBIH 00pa30BaTEIbHBIN MOPTAIT,
. http:/mww.km.ru - sanuxnonenus Kupuina u Medoaus;

. ru.wikipedia.org - suukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIN KOJUICIK;

. http://knowledge.allbest.ru/chemistry - basa 3uanwuii Allbest;

. www.e.lanbook.com - uzgarenscTBo «JIanby;

. http://www.iprbookshop.ru. - «IPRbooks»;

. http://elibrary.ru — snexrponnas Hay4Hasi OMOIHOTEKA.
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9. Meroanuyeckue yKa3aHusl J1JIs1 00y4alOMXCH M0 OCBOCHHUIO THCHUIITTHHBI

Memoouueckue ykazanus 05l 6bINOIHEHUS 1AOOPAMOPHLIX paOOm Xumuu (2cemecmp) no memam:
Tema 1. Kitaccel HeopraHu4eckux coeiMHEHUH.

Tema 2. OnpeneneHue MOJSIPHOIM MaccChl YTTIEKUCIIOTO ra3a.

Tewma 3. Onpexnenennie S5KBUBaJICHTa MarHusl.

Tema 4. I[lpuroroBneHue pacTBOPOB 3aJJaHHOW KOHIICHTPAIUHY. .

Tema 5. DnekTponuTHveckas qucconuanus. Peakinu noHHOTO oOMeHa

Tema 6. Bonmopoanslii mokaszatenb. ['uapoaus comnen.

Tema 7. KoMIuieKCHbIE COETUHEHUS

Memoouueckue ykasanusi 05 8bINOJHEHUsL 1AOOPAMOPHLIX pabom u3uueckol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMHU METOJAMH.

Tema 2. Kunetnka xumuyeckux peakuuid. CKOpOCTh XUMUYECKUX PEAKLIUN.

Tema 3. XuMHuecKoe paBHOBECHE.

Tema 4. U3yuyeHue pacTBOPOB MOTEHIIHOMETPHUECKUMU METOIAMHU.

Tema 5. M3yueHue sIBIICHUSI KOPPO3UU.

Tema 6. Kpuockomnusi B U3y4eHHH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUHU U XUMHUYECKON TEPMOIMHAMUKH.

10. Ilepeyenb HH(OPMALITMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue JUCHUTINHBI

Crnenuanu3upoBaHHbIe JIAOOPATOPUHU IO XWMHUH, CYIIUJIbHBIE IMIKa(bl, YCTAHOBKH IS
BaKyyMHOT'O (UJIbTPOBAHUS, FIEKTPOIUIUTKH C aCOECTOBBIMU CETKaMHU, BOJISIHbIE OaHU, TeCYaHbIe
0aHH, IITAaTUBBI C MPOOMPKAMU, TOPKH Uil pEaKTHBOB, CTEKJISTHHAsA U (pappopoBasi XuMHUECKas
NoCyza, IepKaTeiau i NpoOUPOK, COUPTOBKU, pepaKkTOMETPHI, BBITSKHBIE IIKa(dbl, KaMephbl
JUIs XpoMaTorpaduu, XUMUYECKHE PEaKTUBBI, TaOIHIIbI.

12. OcobeHHOCTH OCBOEHHS TUCIHUILUINHBI JJISI HHBAJIHI0B M JIHI[ ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OOyuenue oOydalImUXCd C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH  370pOBbS  IPU
HEOOXOIMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOM paboyell mporpamMMmsl ¢
UCTOJIb30BAHUEM  CHEIMAJbHBIX METOJOB OOy4eHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEeH TNCHUXO(pU3UYECKOTO pPAa3BUTHUS, WHIUBUIYaTbHBIX
BO3MOXKHOCTEH U COCTOSHUS 310pPOBBS TAKUX 00ydaronmxcs (00y4daronierocs).


http://knowledge.allbest.ru/chemistry
http://www.iprbookshop.ru/
http://elibrary.ru/

B niensix ocBoeHus yaeOHOM TPOrpaMMBbl AUCIUILTUHBI MHBAIMAMH U JIUIIAMU C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMU 37J0POBbsI 00€CIIeUnBaETCS:

* JUId MHBAJUAOB W JIMI[ C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS MO 3PEHUIO:
pa3MelieHne B JOCTYIHBIX Ui 0Oy4aroluXcsl, SBISIOMUXCS CIETbIMU WU CIa0OBUISALIINIMH,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOpPMAIMK O paCIICaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIMTYCK abTEPHATUBHBIX ()OPMATOB METOJIMYECKUX MATEePHAIOB (KPYIHBIM MPUPT WIH
aynuodaiinel), WcHojib3oBaHUE Bepcuu caita i cimaboBumsaumx OBC IPR BOOKS wu
cnernuanbHoro MmoomibHoro npuinoxerust [IPR BOOKS WV-Reader (mporpammbl HEBU3YaJIbHOTO
noctyna K HMHQOpMAaIMM, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPOMCTB, paboOTalomMX Ha
oneparmonHoit cucreme Android u 10S, koTopas He Tpebyer crnenuaabHO OOYYEHHOTO
accucteHra, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
Croco0oM, UCIOJIb3Ysl CHEIUAIbHBIC IITATHBIE IPOrPAMMBI JIJISI HE3PSUUX JIIOJEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT noiHyr0 COBMECTUMOCTH );

* JUIA WHBAJIWAOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI IO CIIYXY:
Ha/JIeXKAIlMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIeHNE HH(POPMAIIH;

* JUIA WHBAJIUAOB M JHI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBBS, HMEIOIINX
HapYIICHUS OMOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO JIOCTyMa
00yJarmuxcs B y4eOHbBIC MOMEIIECHUS, TYaJIeTHbIC KOMHATHI U JIPyrUe MOMEIIeHUs Kadeaphl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIMMUCS, TaK U B OTAEIbHBIX TPYIIAX UIU B
OT/ICIIbHBIX OPTaHU3AIUAX.
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KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH

3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

XuMus

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluUd U TEKYIIEro KOHTPOJIsA

Komnerennust OIIK-1. Criocoben pemarsk TUTIOBBIC 33a4i MPOPECCHOHATBHON AeITeTbHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA ISl 3a4eTa B (popMe TECTUPOBAHUSA

K pa3zneay 1. OcHOBHBIEe NOHATHS U 3AKOHbI XUMHUU

@)
@)

Macca N MoJIb THAPOKCHIA HATPUS PaBHA

Macca BelecTB, BCTYHAOIIUX B PEAKIIHMIO, paBHA Macce BEIIeCTB, 00pa30BaBIIMXCS B
pe3yJbTaTe peakiuu, TO 3aKOH

Haummenpmast yactuma BeniecTsa, 00J1a1ar0mas ero CBOMCTBAMH

B paBHBIX 00BeMax pa3IMYHBIX T'a30B MPU OJMHAKOBBIX YCIOBHSIX COJIEPIKHUTCS OJUHAKOBOE
YHCII0 MOJIEKYJI — 3TO

KonuuecTBo BemecTBa B okcue yriaepozaa (IV) maccoit 22r paBHO

O6bewm (1) cocraistoniee 0,2 MOJIb KUCIOPOia TIPU H.Y.

K pa3neay 2 u 3. Ctpoenue aroma u [lepuoanyeckas cucrema 3JieMEHTOB

O O O 0O O O O

(@]

Kaxas u3 mojneneit atoma 00JibIlie COTJIACYETCSI C COBPEMEHHOM MOJIENBIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatel Moaenu aroma o H. bopy

Hanmenrnias JaCTHlld, KOTOpas COXPaHICT CBOMCTBA JaHHOT'O XUMHNYECKOI'O COCIMHECHU A
Menpuaiinime YaCTHLbI XUMHUYCCKU HEACIUMBIC, U3 KOTOPBIX COCTOAT MOJICKYJIbI

ATOMHOE SI7IPO CONEPAKHUT ... TPOTOHOB U ... HEUTPOHOB. 3apsJl ATOTO sApa

HasBats a1eMeHT, 31eKTpoHHas GopMyna kotoporo 1522s22p°3s23p®3d34s? Haspare amemenT,
aneKkTpoHHas hopmyma koToporo 1522522P53523p4

HasBars 21eMeHT, d1ekTporHas GopMyna kotoporo 1S522522P%3523P°3(°

Kakwue riiaBHbIe KBAaHTOBBIE YHCIIA €CTh Y JIEKTPOHOB aTOMa, 3JIEKTPOHHAs popMysia KOTOPOTo
15225226

Kakune opOutanpHble KBAHTOBBIE YHCIA €CTh y DJEKTPOHOB aTOMa, DJIEKTPOHHAs (opmyra
koToporo 1s22s?2p°

K pasneny 4. Xumnueckas cBsi3b

o

o

COCI[I/IHGHI/ISI 06pa3yeTCﬂ 3a CY€T B3aHUMHOIO IMPUTAKCHUA JDJICKTPOIIOJIOKHUTCIBHOTO U
SJICKTPOOTPULATCIIBHOTO 3JICMCHTOB). 910 YTBCPIKACHUC

K KaKOMYy METOAY KOBAJICHTHBIX CBsI3€i1 OTHOCHUTCS YTBCPIKIACHUC! «XHUMHYECKas CBA3b MCKAY
ABYMSA aTOMaMH OCYHICCTBJIACTCA C IMOMOIIBIO OJHON MJIH HECKOJBbKHX QJICKTPOHHBIX I1ap,
KOTOPBIC JIOKAJIM30BaHbLI IPCUMYIICCTBCHHO MCXKAY HUMH. XuUMH4YecKas CBSI3b BCeraa
ABYXOJICKTPOHHAA U 00s13aTeNBHO ABYXTCHTpPOBA4. Yucno QJICMCHTAPHBIX XUMHUYCCKHUX CBHBCﬁ,
KOTOPBIC CII0CcOOCcH 06pa3OBBIBaTB aTOM HJIM WOH, PAaBHO €TI0 BAJICHTHOCTH. B 06pa3OBaHI/II/I
XUMHYECKOM CBA3U MNPUHHUMAIOT Y4aCTUC BAJICHTHBIC 3JICKTPOHBI. »
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Xumu4deckasi CBsi3b, 0Opasyromascs MeXay aToMaMHu ¢ OOJbINoN pa3sHoCcThio (Oosee 1,5 mo
mkane [lonmuHra) »7MeKTPOOTPHULIATENILHOCTEH, MpH KOTOpPOM o0Ias >JIeKTpOHHAs mapa
MOJTHOCTBIO TIEPEXOTUT K aTOMY € OOJIBIIEH AJIEKTPOOTPHIIATEIBHOCTHIO.

XuMHUecKas CBs3b, 00pa3yIomIascs MeXly aroMaMu ¢ HeOOoJbIIOl pa3HocThIO (MeHee 1,5 1o
mkane [lonmmMHra) 37I€KTPOOTPHLATENLHOCTEH, MpH KOTOPOM o00Immas >JIeKTpPOHHAs Mapa
CMeEIIEHA K aTOMY € OOJIbIIEH AIEeKTPOOTPUIIATEIBHOCTHIO.

B BemecTBax, 00pa30BaHHBIX IIyTEM COEAMHEHUS OJMHAKOBBIX aTOMOB, XMMUYECKasl CBS3b
XuMHUYECKas CBsI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tum cBsi3u MeX1y aTOMaMu KaJlnsl ¥ KUCIIOpPOJa B KapOoHaTe Kaus

Kakoii Tun cBsi3u MeX/1y aTOMaMH KHCIIOpOJia U yriiepoja B KapOoHaTe Kaius

Kakoii Tun cBsi3u MeX 1y aTOMaMu KUCIIOPOJIa H BOJOPO/Ia B KapOOHATE Kallus

KoBasieHTHbIE HETTOJISIPHBIE XUMUYECKHE CBSI3U UMEIOTCS B BEILIECTBAX

K paspneay 5. lucnepcHbie cucreMbl. PacTtBopbl. Cioco0bl BbIPa:KeHUs] KOHIEHTPaluH

O O O O O O O O

HcTrHHBIA pacTBOp — 3TO

YacTuipl aucnepcHoi (a3bl MICTHHHBIX PACTBOPOB UMEIOT Pa3MEpHI:

JucnepcHas ¢a3a MHITYIHX HAITUTKOB

AdpO030J1eM SABIIAETCA:

OMyJIbCHsI — 3TO CUCTEMa, 00pa30BaHHasI

[Tpumepamu pacTBOPOB, OJIM3KUMU 110 CBOMCTBAM K H/I€AIbHBIM, SBJISIIOTCS PACTBOPHI

ITpu pacTBOpEHUH IPOUCXOAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JIaHHOM Temreparype OoJjibllle HE pacTBOpsETCs, T.C.
pacTBOp, HAXOAMIMUICS B COCTOSSHUM PaBHOBECHs C TBEPI0# (hazoil pacTBOpseMOro BelleCcTBa,
Ha3bIBACTCS

HenacslIleHHbIN pacTBOp — 3TO PacTBOP, B KOTOPOM IIPH JaHHBIX TEMIIEPAType U IaBICHUU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHUE YK€ COJEPKAILErocsi B HEM BelecTBa (J1a-HeT)
IlepechllieHHBII pacTBOp — 3TO pPacTBOp, KOHLEHTPALMs BEIIECTBA B KOTOPOM BBIIIE
KOHIIEHTPALM1 HACBILIEHHOT0 pacTBOpa (IIpH JaHHBIX TEMIIEpAType U JaBJICHUH )(/1a-HEeT)

K pa3neay 6. Teopus 3;1eKTpoMTHYECKOH Trcconnanus. Peakiium noHHOro oomMeHa.

0O O O O

CreneHp qUCCOLMALIMN PACTBOPEHHOTO 3JIEKTPOJINTA BO3PACTAET MPH

Kucnble conu npu qucconuanuy JaroT

["a3 BbIeNsIeTCS IPU B3aUMOCHCTBUU PACTBOPOB

CokpamieHHoe HoHHOe ypaBHeHHe Ba?*t + SO42 = BaSOs COOTBETCTBYET B3aMMOIEHCTBHIO
MEX/y BEIIeCTBAMH

Coxpamennoe nonHoe ypapHenne CO3z> + 2H* = CO2 + H20 cooTBETCTBYET B3aHMOIEHCTBHIO
MEX/y BEIIeCTBAMH

UMUYeckol peakuuu Mexnay ruapokcuaoM Mmeau (II) m pactBopoM cepHON KHCIOTBI
COOTBETCTBYET COKpAIEHHOE HOHHOE YpaBHEHUE

B BoiHOM pacTBOpE CTYIIEHYaTO TUCCOIUUPYET

paBaenuto peakiun CuCly + 2 KOH = Cu(OH)2 + 2 KCl cooTBeTcTBYeT COKpaméHHOe
WOHHOE ypaBHEHHE

B cokpam€HHOM MOHHOM ypaBHEHUHU peakIUU a30THOW KHUCIOTHI ¢ ruapokcuaom meau (II)
cyMMma ko3¢ (UIIMEHTOB paBHa

VYpasaenuto peakimun Zn(OH), + H2SO4 = ZnSO4 + 2 H2O  cooTBETCTBYET COKpaIIEHHOE
MOHHOE ypaBHEHUE

K pasneay 7. MoHHOe npousBeaeHe BOAbI, BOAOPOAHBIH OKa3aTedb. ['uapom3 cosei

o

[Ipou3BeneHrne KOHIEHTPAMN THAPOKCHUI-MOHOB W MOHOB BOJIOPOJAa HA3BIBACTCS MOHHBIM
MIPOU3BEICHUEM BOJIBI (7]a-HET)
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3HaueHue HOHHOTO NMPOU3BEACHNUE BObI IIPU KOMHATHON TeMIepaType

BonopoaHbeiM nokaszarenem Ha3bIBaeTCs

B neirpansHon cpene pH

KouienTparus noHoB Bogopoza 10 Mons/n. BEIYHCINTS KOHIIEHTPAIINIO THAPOKCU I-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauenun pH=11

Peakuus cpenst npu 3Hauenun pH=11 kucnas (1a-Her)

ITpu 3Hauenun pH=7 peakuus cpeasl meaouHas (J1a-HeT)

[Tpu 3Hauenun pH=2 peakuus cpeasl Kucias (Ja-HET)

[Ipu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpepl

3anummuTe 1udpoit pH BogHOTO pacTBOpa, B KOTOPOM KOHIIEHTpAIs ruapokcua-nonos OH-
paBHa 1071 momb/n

3anummTe 1udpoit pH pacTBopa, KOHIIEHTpAIUs BOJOPOAHBIX HOHOB B KOTOpoM paBHa 0.001
M

XUMHYECKOE B3aUMOJICHCTBUE COJIM C MOJIEKYJIaMH BOJIbI HA3bIBACTCS

Peakuust ruiponinza OTHOCUTCS K pEeaKIHsIM

['unponu3y He moJBEpraroTCs cou, 00pa3oBaHHBIC

Bribepure comm, 00pazoBaHHOM c1ab0# KHCIOTON M CHIIBHBIM OCHOBAaHHEM

K pasneay 8. KommiekcHbie coequHeHust

@)
@)
@)

O O O O O O

O

Teopusi KOMIUIEKCHBIX COEIMHEHUH OCHOBaHA

LlenTpanbHOE MECTO B KOMIIJIEKCHOM MOHE 3aHUMAET

Yactuna(kaTHOH, aHUOH, HEWTpaidbHas  MOJIEKyla), KOTOpas  KOOPAMHHUPOBaHA
KOMIUIEKCO0Opa30BaTeIeM Ha3bIBACTCS

KoopauHanuonHoe 4uciio yka3blBaeT Ha

CreneHb OKUCIIEHHs HOHA-KOMILIEKCOOOpasoBares B komiuiekcHom none [Ni (NHz)sClI]*
Bribepure ¢popmyny nenranuanoaksadeppara (1) kamms

Kommnekcaomy coeaunennto Ka[Co(NHz)2 (NO2)s] cooTBeTcTBYET Ha3BaHue

B coenunennu Ks[Fe H2oO (CN)s] koopAMHAIIMOHHOE YHCIIO PABHO

KommuiekcHble COeIUHEHUS MO MNEepPBUYHOM IMCCOLMALMM BBICTYNAIOT KaK CHUJIbHBIE
AIIEKTPOJIUTHI (Aa-HET)

KommuiekcHble CO€IUHEHUS 1O BTOPUYHOM JUCCOLMALMU BBICTYHAIOT KakK CHUJIbHBIE
AIIEKTPOJIUTHI (Aa-HET)

KoHcTaHnTa paBHOBECHSI TUCCOLMALIMN KOMIUIEKCHOI'O MOHA HA3bIBAETCS

KoHcTaHTa ycTOHYMBOCTH - 3TO BETMYMHA 0OpaTHasi KOHCTAHTE HECTOMKOCTH (Aa-HET)

Uewm meHbIIIe 3HaYE€HNE KOHCTAHTHI HECTOMKOCTH, TEM YCTOMUYMBEE KOMIUIEKCHBIN HOH (1a-
HET)

ITpu pactBopennu Naz[Zn(OH)4] B Boze 06pa3yrotcst

CrerneHb OKUCIICHUs HOHA-KOMILIEKCO00pa3oBaTessi B KoMIuiekcHOM coennHeHnn K[PFe]
HazBanuto — rexcanurpoko6anstar (I11) kamus coorBeTcTByeT hopmya

IIpoueaypa oueHuBaHUS TECTUPOBAHUS (IJTEKTPOHHbIM BAPUAHT)

TectupoBanue 00y4arOIIUXCS UCTIONB3YETCS B TEKYIIEM KOHTPOJIE U B MPOMEKYTOUHOM

aTTecTallid JUIsl OLICHWBAaHUs YPOBHS OCBOCHHOCTH CTYJAEHTAMH DPA3JIUYHBIX PA3AEIOB U TEM
JUCHUTUTMHBL U TIPOM3BOaUTCS B cucteme Moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3padbaTbIBaeT U pa3MelIaeT Ha CTPAHULIE CBOETr0 Kypca TECTbI, YKa3bIBas


https://lms-test.gausz.ru/

B UX HACTpOMKax JaThl, KOTJa TeCThl OyIyT NOCTYNHBIMU JUIS TIPOXOXKACHUS, BpeMs, KOTOpOe
OTBOJIUTCS HA BBIMIOJIHEHUE OJIHOM MOMBITKU, KOJMYECTBO MOMBITOK, MPEAOCTABIIEMOE KaXIOMY
cryneHty. OOydarommecsi MoJly4aroT WH(POPMAIMIO O JaTe M BPEMEHU TeCTHpOBaHMs. B
Ha3HAYCHHOE BPEMsI CTYACHTHI 3aXOIAT B cucTeMy Moodle ¢ JIMYHOro akkayHTa ¥ MPOXOMSAT
tectupoBanue. llocne TecrupoBanus dopMupyercss Tabmuia ¢ oneHkamu oOydarommuxcs. [lo
pe3ysibTataM MPOBEPKH PE3yJIbTATOB TECTUPOBAHUS BBICTABJISIOTCS OLICHKHA B COOTBETCTBUU C

KPUTEPUSMH.

IMIkana omeHUBaAHUSA TCCTHUPOBaAHUS HaA 3a4Y€TC

% BBINOJHEHUS 3aJJaHuA PQSyJ'IbTaT

50 - 100 3a4TEHO

meHee 50 HE 3a4TE€HO

BOHpOCLI AJIA CIaYII YCTHOI'0 3a1€eTa

Kon
KOMIIETEH
85041

Bompocsr

NoabkowhE

© ®

23
24

10.

OIIK-1 11.

12.
13.

14.
15.
16.
17.

18.
19.

20.
21.

22.

ATOMHO-MOJIEKYIIIpHOE yueHUEe. OCHOBHBIE MIOHATUS XUMHUH.

3aKOH COXpaHEHMsI MACChl BEILIECTB, €r0 3HAUEHHUE B XUMUH.
3aKOH KpaTHBIX OTHOLLIEHUM.
3aKOH MOCTOSIHCTBA COCTaBA.
3akoH ABOrajpo, ClIeACTBHs U3 3aKoHa. MOJISIpHBINA 00BEM.

OcCHOBHBIE T'a30BbIE 3aKOHBI.
3aKOH SKBHUBAJIEHTOB, MOHATHE 00 »sKBUBaneHTe. CrnocoObl pacuera
HKBHUBAJIEHTA IIPOCTOTO U CJIIOKHOTO BELIECTBA.

OTKpbITHE DJIEKTPOHOB U PEHTI€HOBCKUX JIyYEH.

OTKpBITHE ¥ CYITHOCTb SIBJICHUS PAIHOAKTUBHOCTH JIEMEHTOB, O-, B-, Y-JIy4H.
Monens atoma Ix.Tomcona. Ilnanerapuas monens Pezepdopaa. [ToctynaTst
bopa.

CoBpeMeHHbIE TIPENCTaBICHUS O CTpOeHMH aroma. CocTaB aTOMHBIX SIED.
[TonsiTrie 06 U30TOMAX.

KBaHTOBBIE UnCIa.

Pacnpenenenue anekTpoHOB MO 3HEpreTU4eckuM ypoBHM. [Ipunnun [Taynu.

[TpaBmiio Xynna. [Ipasuna Kieukosckoro.

[TonbITKM KITaccupUKauu XUMHUYECKuX 31eMeHToB a0 .. Menneneesa.
OtkpriTHe MeHieneeBbIM EPUOINUECKOr0 3aKoHa. [lepuonnyueckuit 3aKoH.
CTpykTypa NEpHOAMYECKON CHCTEMBI JJIEMEHTOB. l3MeHeHue CBOMCTB
AJIEMEHTOB I10 MIEPUOJAM U TPYIIIIAM.

S-, p-, d-, f-ameMeHTBI ¥ UX MeCTO B mepHoauueckoii cucreme. CeMeiicTBa B
I1C.

XapakTepuCTUKa DJIEMEHTA 110 UX MOJO0KEHHUIO B IIEPUOJUYECKON CUCTEME.
Xumuyeckass cBa3b Ilonstue o006 »sHeprum cBs3u. Hacklmaemocts u
HaIIPaBJICHHOCTb XUMHUYECKOU CBS3U.

[TonsiTue o ruUOpUAM3aLUU BIEKTPOHHBIX OOJAKOB W MPOCTPAHCTBEHHOU
KOH(UTypauu MOJIEKYI. G- U T-CBA3b.

KoBanentnas xumuueckas cBsizb. OOMEHHBII U JOHOPHO-aKLIETTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.

HNonHas xumudeckas CBs3b.

. Meramueckas CBs3b.
. BogoponHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICHCTBUSL.
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26.

217.

28.

29.
30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

. Hucnepcupie cuctembl. CTeneHb MUCIIEPCHOCTH BemecTBa. Kiaccudukamms
JUCIIEPCHBIX cUCTeM. PacTBOPHI KaK AUCHIEPCHBIE CUCTEMBI.

Knaccudukanus MCTUHHBIX pacTBOpoB. PacTBopumocTth. I'mapatHas teopus
pactBopoB [I.11. Menaeneena.

PactBopumocth  BemiecTB. TerioBble  3(@exTsl HpU  PaCTBOPEHHH.
3aBUCUMOCThH PACTBOPUMOCTH OT JIaBJICHUS U TEMIIEPATYPHI.

OO611as XxapakTepUCTUKa pacTBOPOB U MpoIiecca pacTBOpeHus. PactBopumoctsb
TBEPABIX, KUJKUX U Ta3000pa3HBIX BEIIECTB.

Konnentpanus pacTBOpoB U CIOCOObI €€ BhIPaKEHUS.

Teopuss  snexkTponutnyecko  aucconuanuu.  CreneHb,  KOHCTAaHTa
3JIEKTPOJINTUYECKON JUCCOLMAIIIH.

[IpumeHeHre 3akoHA JCHCTBYIOIIUX MacC K  HWOHHM3AIMH  CIIa0BIX
AJEKTPONUTOB. 3aKoH pa3bapnenuss OcTBayiba.

OCHOBHBIE MOJOKEHUS TEOPUU CHUITBHBIX 3JIEKTPOIUTOB. [loOHSATHE aKTUBHOCTH
MOHOB.

Peakuuu monHoro ooMeHa. Ycnosus nporekanusi. CocTaBieHUE YpaBHEHHM
peaxiuii HFOHHOTO OOMEHa.

Huccoumanusa Boawsl. MoHHOE Tmpou3BeneHHE BOALI M €ro CBOKWCTBA.
Bonoponnsiii nokaszarens. bydepHsie pacTBOpBbI.

Pacuér u meroael nsmepenust pH pactBopos.

I'maponus coneit. Tunnynelie cirydan ruaponnsa. OOpaTUMbIN 1 HEeOOPaTUMBII
TUAPOIH3.

OCHOBHBIE  TIOJIOKEHUST ~ KOOPAMHAIMOHHOW  TEOpHUM  0Opa3oBaHMs
KOMILJIEKCHBIX CO€ITMHEHUM.

Homenkmarypa # wu30oMepusi KOMIUIEKCHBIX COCIMHEHHWH. 3HaueHue
KOMILJIEKCHBIX COEIMHEHUI B XUMHUH.

Juccounanuss KOMIUIEKCHBIX COCIUHEHUH. YCTOMYMBOCTh KOMIUIEKCHBIX
coeMHeHUI. KOHCTaHThI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHOT'O HOHA.

O0pa3en 3aueTHOro 0uwiiera (2 cemectp)

®OI'BOY BO T'ocynapcTBeHHbIN arpapHbiii yHuBepcuteT CeBepHOTo 3aypanbs
ATpOTEXHOIOTHYECKUN UHCTUTYT

Kadenpa obmeii xumun um.N.J1. Komuccaposa

VYyeOHas qucuuminHa XuMus

JUTst HanpaByieHust ToaArotoBku 35.03.06 « ArponHKeHepHus»

SauerHbril Omiter Ne 1

1. Xumunueckas cBsi3b [lonsiTue 00 sHeprum cBsi3u. HackllmaeMocTh M HanpaBiIEHHOCTh
XUMHUYECKOU CBS3U.

2. Homenknarypa u wu30MepHs KOMIUICKCHBIX COEIMHEHHWH. 3HaueHHWEe KOMIUIEKCHBIX
COCIMHEHUHN B XUMUH.

3. Haiiti npoIeHTHYI0 ¥ HOpMaJIbHYI0 KOHIIeHTpanuu 1,5M pacTBopa CONSTHOW KHCIOTHI
(mmotHOCTH pactBopa 1,05r/mi)

Cocrasui: Pasmanosa B.E. / / « » 20 .
3aBemyromuit kadenpoit / « » 20 T

IIpouenypa oueHuBaHUsI 32a4eTa




3ayer MpPOXOAUT B NMHCbMEHHOM (opme u B (opme cobecenoBaHHs O MaTepuary

quciuminHel. OOydaromeMycsi JOCTaeTcsl BApUaHT 3a/laHus IMyTeM COOCTBEHHOTO CIy4YaiHOro
BBIOOpA M MPEOCTABISETCS 15 MUHYT Ha MOATOTOBKY. 3allliTa TOTOBOI'O PEIICHUS POUCXOJIUT B
BUJIE coOeceIoBaHusl, Ha UTO OTBOAMUTCA 5 MUHYT. 3aJaHUE COCTOUT U3 3 BOIIPOCOB, TpeOyrolne
YCTHOTO U MUCbMEHHOTO OTBETA (TE3UCHI OTBETA, OPMYJIIBI 3aKOHOB U BEJIMYHH B HET'O BXOISIINX,
CXEMBbI, YpaBHEHHUS).

Ixkana oneHMBaHUS YCTHOI'O 3a4eTa

OueHka Omnucanue

3a4T€HO | CTYAEHT CaMOCTOSATEIBHO OTBETHJI Ha TEOPETUYECKHE BOIPOCHI, HamMcal
BBIPQXEHUS I 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EIUHUIIBI
U3MEpPEHUs; pellaeT 3aJaHKe, UCIOJb3ys BECh apceHall MMEIOUIMXCSl 3HaHUM,
YMEHUH U HaBBIKOB; YMEET OLIEHMWBATh, aHAIM3MPOBATh W 0000IaTh, JEnaTh
BBIBOIbI; BJIAJIEET CIIOCOOAMU pEIleHHs 33aJaHMs; OCBOMJI M3y4aeMble 3aKOHBI,
IIpaBWJIa U TOHATUS

HC 3a4TCHO O6yanOIHHﬁCﬂ AOITYCTHII FPY6BIG OIIMOKHM U HE MOT MNPUMCHUTDH IMOJYYCHHBIC

3HaHUA AJId BBIIIOJIHCHHA 3aJaHusi, HE CMOTr 000CHOBATh IMPUMCHACMBIC
ITOJIOKCHU A ; 3aKOHBI, ITpaBuUJjid U ITIOHATHUS HC OCBOCHLI

HpI/IMeprIe 3aJaHud JJId JK3aM€EHa B q)opMe TECTHUPOBaHUSA

Komnerennusi OIIK-1. CriocoGeH pemark TUIIOBBIC 3a/1a4d MPOPECCHOHATBHON ACSITETLHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH()OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHUA

O

K pazneay 9. DiiekTponpoBoaHoCcTH pacTBopoB. Konaykromerpus

XO0poII0 TPOBOAUT AIIEKTPUUECKHI TOK PacTBOP

Br16epute mpoBOTHUKH NEKTPUYECKOTO TOKA

Pacnonoskute HOMepa BOJHBIX PAaCTBOPOB B MOPSAKE YBETUUCHUS HIEKTPOIPOBOIHOCTH 1 —
KOH, 2 — HCI, 3 - H2COs3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCIEI0BATEIBHOCTH
ugp 6e3 mpoOenos)

MeTo/, OCHOBaHHBIN Ha U3MEPEHUH IIIEKTPONIPOBOJHOCTH PACTBOPOB, HA3bIBACTCA
KongykromeTpus TpUMEHseTCS [UIsl ONMpeNeleHHs] BIaXHOCTH TMOYBBI, 3€pHA, KOPMOB,
IPOAYKTOB (J1a-HET)

BripakeHne 3aKkoHa HE3aBUCHMOTO TIEPEMEIIEHUS] HOHOB ISl pACTBOPa AJIEKTPOIUTA HMEET
BUJ

3aKOHa HE3aBHCHUMOTI'0 TIepeMEIIeHHsI HOHOB OTKPBIT CBaHTe AppeHnycoM(J1a-HET)

3aKoHa HE3aBHCHMOTO TIEpEMEIICHHSI HOHOB OTKPHIT Bribreasmom KombpayieM (j1a-Her)
Y nenpHast AIEKTPOIIPOBOTHOCTD —

DKBUBAJICHTHAS JICKTPOIPOBOTHOCTH —

[Tpu yBenmueHNH KOHIICHTPALINH JICKTPOIIUTA yIEIbHAS dJIEKTPOIPOBOIHOCTh PacTBOpPa
DIEKTPOMPOBOJHOCTH PACTBOPOB AIIEKTPOIIUTOB C MOBBIIIEHUEM TeMIiepaTypsl Ha 1 Tpagyc

pasaeay 10. O61ue cBoiicTBa MeTALJIOB

Kpurepuii, nexxamuii B OCHOBE pa3/iesIEHNs METAJIJIOB Ha JIETKUE U TSKEIIbIE

B 3emHo0i1 KOpe OosbIie Bcero

Bri6epuTe psi1 caMoro TBEpIOro U caMoro TYroIjIaBKOTO METAJIIOB COOTBETCTBEHHO
[Tpu HarpeBaHUU ANIEKTPONPOBOIHOCTh METAJNIOB YMEHbIIaeTCsA(qa-HEeT)



SIBneHME CYIIECTBOBAHWS MeETallla B Pa3HBIX (QOpMax B TBEPAOM COCTOSHUH, WU
CIIOCOOHOCTH MPUHUMATh PA3TUYHBIC KPUCTATUTMYECKUE (POPMBI

CBOWCTBO METaNIOB BBIOpPAchIBATH DJIGKTPOHBI C MMOBEPXHOCTH TMOJ JCHCTBHEM
AIIEKTPOMATHUTHBIX BOJIH, YTO O0YCIIOBIICHO CJIa00M CBSA3bIO BAJICHTHBIX 3JIEKTPOHOB C SIPOM
CBOICTBO MeTayuioB, OOYCIOBIEHHOE NPUCYTCTBHEM B HEM CBOOOIHBIX 3JIEKTPOHOB,
KOTOPBIC HAMIPABIICHHO MEPEMEIIAIOTCS TP HATIOKEHUU IIEKTPHUIECKOTO TOKA

Mertann, UWCHONB3YEMBId I CIUIABOB, MPHUMEHSIEMBIX B CAMOJICTOCTPOCHHH; JUIS
BOCCTAHOBJICHHSI METAJJIOB U3 OKCUIOB: YCTOMYHBBI KOPPO3UH, C MAJIOW TUIOTHOCTHIO —
[Tapa meTamioB, KoTopast OyAeT BhIpadaThIBATh HANOOJBIIICE HAMPSHKEHUE B TaIbBAHUYECKOM
JIIEMEHTE

DHeprusi, HeoOXxoauMast Ui yAaJeHUS dJIEKTPOHA U3 M30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0O0JIBIIIOE PACCTOSTHHE

BennunHa, KOJTUYECTBEHHO XapaKTEPH3YeT CIIOCOOHOCTh METajlla OT/JaBaTh JJICKTPOHBI B
pacTBope, T. €. €r0 BOCCTAaHOBHUTEJIbHBIC CBOIICTBA

K pazneay 11. XumMnuyeckasi KHHeTHKA

O O O O

o

OCHOBHOM 3aKOH XUMHUUYECKOW KUHETUKU TJIACUT

OCHOBHOM 3aKOH XMMHUYECKON KHHETHKHU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KHHETHKHU CPOPMYITUPOBAH

[Topsimok XMMHYECKOH peakuuu — 3TO CTENeHb B KOTOPYIO HYKHO BO3BECTH KOHCTAHTY
CKOPOCTH XUMHUYECKOM PeaKkI[Mi B BBIPAXKEHUU 3aKOHA JEHCTBYIOLIUX Mace (J1a-HET)

[TopsmoK XMMHUYECKOM peakluyd — 3TO CTENEHb B KOTOPYIO HY>KHO BO3BECTH KOHIICHTPAIIHIO
pearupyronux BelecTB B BRIPAKCHUH 3aKOHA JEHCTBYIOMIUX Mace (J1a-HeT)

Yucno MoJIeKyI, YYaCTBYIOIINX B AJIEMEHTAPHOM aKTe XUMUYECKOM PEaKIuu — 3TO

Enunuiia uaMepeHusi CKopocTd TOMOT€HHOM XUMHUYECKON peakinu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh xuMmHueckod peakuuun 2A(r) + B(r)= C, ecmu
KOHIIEHTpalus BellecTBa A yBenu4yuTcs B 3 paza? (oTBeT faiite uudpoii)

Bo CkobKO pa3 yMEHBIIMTCS CKOPOCTh Xumuueckod peakuuun A(r) + 3B(r)\= C, eciwu
KOHIeHTpalus Beniectsa B ymensiutes B 3 pa3za? (0TBeT aaite [udpoi)

OneHuTe N3MEHEHUE CKOPOCTH XuMHuuecko peakuuu 2A(r) + B(r)= C, eciiu KOHIIEHTpaIUIO
BellecTBa A yMEHBIINUTH B 3 pa3a, a KOHLEHTpPAlMIO BellecTBa B yBenuuuts B 3 paza
CkopocTh TOMOT€HHOH peaklny IpOTEKarolel B BOJHOM PacTBOPE 3aBUCUT OT

Cpenssisi CKOpOCTb TOMOT€HHOM XHMMHMUYECKON peaklUd [0 H3MEHEHHIO0 KOHIEHTpaluu
u3MepsieTcs

K kakoii TeopuH OTHOCUTCSI JaHHOE OIpe/eNIeHUE: B PEAKI[MM MOTYT y4aCTBOBaTh TOJIBKO TE
MOJIEKYJIbI, SHEPTHsI KOTOPBIX OOJIbIIIE CPEAHEN SJHEPT UM MOJIEKYJI Ha KaKyl0-TO OIIPEIETICHHYIO
BETTUYUHY

DHeprusi akTUBALlUU JIEKUT B INANIA30HE

K pazneay 12. OkucnTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

O 0O 0O O O O O O

OKI/ICJ’[I/ITCJ'[BHO-BOCCTaHOBI/ITCJ'[BHBIMI/I peaKHI/ISIMI/I Ha3bIBAKOTCA

OKHCINUTEIH — 3TO

[Ipouiecc BocCTaHOBIEHUS — 3TO MPOLECC

JlaHHOE BEIIECTBO SABISETCI TOJABKO OKUCIUTEIEM

JlaHHOE BEIIECTBO SABISETCS TOJIBKO BOCCTAHOBUTEIEM

YcraHOBUTE COOTBETCTBUE MEXKAY MOJYPEAKIIMEN U Ha3BaHUEM ITPOLIECCA

YcTraHOBUTE COOTBETCTBUE MEXKAY YPABHEHUEM XMMHUECKON PEAKIUU U €€ TUIIOM
YcTaHOBHTE COOTBETCTBHE MeEXIy atomoM d¢ocdopa B ¢opMyne BemecTBa H €ro
OKHCJIMTENBHO-BOCCTAHOBUTEIBHBIMUA CBOMCTBAMU, KOTOPBIE OH MOKET MPOSBIISATH
OKHUCIUTENbHO-BOCCTAHOBUTEIBHOW pEaKIINEl sIBIsIETCS



O

O O O O O

BoccranoBurtenbHbIe CBOMCTBA a30T MPOSIBIISIET B PEAKIIUU

B coemunenusax: PH3, P205, H3PO3 ¢docdop mmeer creneHn OKUCIEHUS, COOTBETCTBEHHO
paBHBbIE:

BoccTanoBuTenbHBIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHUMaNbHYIO CTENEHb OKUCIEHUS XJI0P MPOSIBIISIET B COEIMHEHUHU

Cxewme npespamenus Fe — Fe?* cooTBeTCTBYeT XMMHUECKOE YpaBHEHHE

HaunbGonpuiyto cTenenb OKUCIEHUS MapraHell UMEET B COEAMHEHUU

B ypaBHenun peaknmu, cxema koropod H202 + HI — H20 + 12 xosddunment nepen
bopMyIIOi OKHCTUTEIIS PaBeH

OaMHAaKOBYIO CTEIIEHb OKUCIICHHUS JKEJIE€30 MPOSIBISIET B COCIMHEHUSX

K paszgeay 13. DuekTpoin3. 3aK0OHBI J1EKTPOJIH3A.

@)
@)

O

o

DJIEKTPOJIN3 —

JlonoTHUTEIbHOE HANPSHKEHUE, KOTOPOE HAJ0 MPWIOKUTH K AJIEKTPOAaM, JUISl TOTO YTOOBI
AJIEKTPOJIH3 M)l OSCIPEIATCTBEHHO HA3bIBACTCS

[poreccer Ha katoae K(-) mpu anmekTponunse

[Tporeccer Ha aHOIE A(+) TP IEKTPOIIU3E

Omnpexnenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJIE TPHU DIIEKTPOIIU3e
BOIHOTO pactBopa conu KCI

Omnpexnenute BepHOE YpaBHEHHE IPOIECCA, MPOTEKAIOMIETO0 Ha KaTOAE IMPH DJIEKTPOIIU3e
BOIHOTO pactBopa conu KCI

Omnpeznenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJIE TPHU DIIEKTPOIIU3e
BOJHOTO pactBopa coiii AgNOs3

Omnpexnenute BepHOE ypaBHEHHE IPOIECCa, MPOTEKAIOMIET0 HA aHOAE NpPU DIIEKTPOIIN3E
pacmaBa coiu AgNOs3

Omnpexnenute BepHOE YpaBHEHHE IPOIECCA, MPOTEKAIOMIETO0 Ha KAaTOIE IMPH DJIEKTPOIIU3e
pacmaBa coiu AgNO3

Omnpenenute BepHOE ypaBHEHHE IIpolecca, MPOTEKAIOUIEr0 Ha aHOJe NpHU DJIIEKTPOJIU3e
pactBopa conmu AgNO3

[Tpu snexTponu3e paciuiaBa cyjib(ara MarHusi Ha KaToJIe BBIACISICTCS BOJIOPOI (J1a-HET)

K paspeny 14. Duaexkrpoxumuueckue npoueccol. [lorenumomerpus

O O O O O O O

o

Ha rpanune pasznena a3 Tk BOZHUKaeT

YpasHenue HepHera oTpakaer 3aBUCUMOCTD

YpaBHeHuE, nexKallee B OCHOBE TOTCHIIMOMETPUYECKOTO METO1a

DeKTpOIHBINA MOTEHIIMA BO3HUKAET Ha IpaHulle pa3zaena (a3

PaBHOBECHBIN 3JIEKTPOAHBIN MOTEHIMAT PACCUUTHIBAIOT 110 yYpaBHeHHI0 Bant-I'odda (na-Her)
VYpasuenue HepHera, onpenensiomero paBHOBECHbBIN JIEKTPOIHBIN IOTEHIUAIl UMEET BUJ
Ha rpanuue pa3zaena ¢a3 T[>k BOZHUKAET CJION U3 3apsHKEHHBIX YaCTHI], KOTOPBIA Ha3bIBaeTCs
(3 cnosa)

Meron  uccnenoBaHMs, OCHOBAaHHBIM  HAa  M3MEPEHUM  DIIEKTPOABMKYIIEH  CHJIBI
raJbBaHUYECKOIO AJIEMEHTA, HA3bIBAETCS

[ToreHOMETpHUS TPUMEHSETCS ISl ONpEeIeNeHHs] KOHLUEHTPAaluu BOJOPOJHBIX MOHOB (J1a-
HET)

[ToreHunomMeTpUs NPUMEHSETCS U1 ONPEIEIIEHUS COJIECOAEPKAHUS (J1a-HET)

K paszgeay 15. Koppo3usi mera/uioB. Crioco0bl 3a1IIUTHI OT KOPPO3UHU

@) KOppOSI/ISI SABJIICTCA HCKOHTPOJIHMPYEMBIM OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIM IIPOIECCOM,

IIPU KOTOPOM METaJll, TepAs FIEKTPOHBI, OKUCIIAETCS (J1a-HeT)



o O O O @)

o

o

Koppo3us nporcxoauT ¢ BeIJEIECHUEM YHEPTUU U pacCEMBaHUEM MeTajlla (J1a-Her)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPH
KOTOPOM MOH METaJljIa EPEXOAUT B BOCCTAHOBJICHHYIO (hopMy (Ha-HeT)

Koppo3zus — 3to

Merann npu Koppo3uu

IIpnurHOM KOPPO3UU SABISAETCA

Haubonpiiee pacrnpocTpaHeHHME HMEET KOPPO3HMsl METAIOB TOJIBKO C  KUCIOPOIHOU
Jenossipu3anuen (1a-uer

Haubonee akTuBHO KOppoaupyer

PesynpTar mpoTekaHus KakuX XMMHMUYECKHX PEaKIHUil, B KOTOPBIX IOCIE pa3pyllIeHUs
METAJIJIMYECKON CBA3M, aTOMbl METajyla W aTOMbI, BXOJSIIME B COCTaB OKHUCIMTEIEH,
00pa3yIoT XUMUYECKYIO CBSI3b

VYpaBHEHME, KOTOPOE MOXKET OBITH IPUMEPOM Ia30BON KOPPO3UU

K pasneny 16. Kosuurarusubie csoiictBa. Kpuockonus

o

o O O O

MeTtoa, OCHOBaHHBIM Ha W3MEPEHUU TMOHIKEHHUS TEMIIEPATyphl KPUCTAILIM3AIMHA PACTBOPA,
Ha3bIBACTCS

Kpuockomnus npumeHsieTcs Juist ONpeaeIeHus OCMOTUYECKOTO JaBiIeHHUsI (Ja-HeT)

B ocHOBe KpHOCKOMIMYECKOTO METOAA JICKUT

Bripaxkenue nepBoro 3akoHa Paysis 1715 pacTBopa 2JIeKTpOJIMTa UMEET BU/T

Hax pacTBOpoM JnaBjeHHE HACBHIIIEHHOTO Iapa pPAcTBOPUTENS BbIIIE, YeM HaJ YHUCTHIM
pacTBopuTesieM (1a-HeT)

Hanx pacTBopoM faBiieHHe HACHIIIEHHOTO Mapa PacTBOPUTENS BCETAa HIXKE, YEM HaJ YHCTHIM
pacTBopHTesieM (1a-HET)

PacTBop caxapa u pacTBOp MOBapE€HHOM COJNIM MPU OJMHAKOBBIX MOJISUTBHBIX KOHIIEHTPALIUAX
3aMEep3HYT MIPHU OJHOU U TOM ke TeMreparype (1a-HeT

3akon Bant-T'odda mno3BonseT paccyUThHIBATE OCMOTHYECKOE [aBJeHHE pa30aBICHHBIX
pacTBOpOB (1a-HET)

[Tpy oaMHAKOBOM KOHIIEHTpAallMM PAacTBOPEHHOI'O BEIIECTBA KOJIJIUTATUBHBIE CBOMCTBA (Ap,
pocm, ATkp, ATkum) pacTBOpOB 3JIEKTPOIUTOB

Pacnonoxure HOMepa BOJHBIX pacTBOpOB B TOpPSAOKE TMOHWKEHHUS TEMIIEpaTyp
kpuctaumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(oTBeT BBECTH B BUJIE MOCIIEOBATEILHOCTH (P 6e3 MpoOenoB)

IIxana oneHUBaAHUA TCCTUPOBAHUS HA IK3aMECHE

%o BLINOJHEHUS 3aaHUA Bajaa mo 5-0aabHOH cucTreMme
86 — 100 5
71 -85 4
50-70 3
Menee 50 2

BOHpOCLI AJIA C1aY4 YCTHOI0 3K3aMEHa

KOMIICTCHIIN U

Ko Bormpocsr




OIIK-1
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

DNeKTPONPOBOAHOCTh Cpeld, YyHAedbHas 3JIEKTPONpoBOAHOCTh. Crocob
U3MEpEeHUs U NpakTudeckoe npuMeHeHne. Konaykromerpusi.
OKBHUBAJICHTHASI AJIEKTPONPOBOAHOCTh. COOTHOLIEHHE €€ C YyIEIbHON
NEKTPOIPOBOJIHOCTHIO M C MOJBUHOCTBIO MOHOB. 3akoH Konbpayiia.
[IpakTHueckoe NpuMeHEeHHE

[IpakTueckoe onpeneseHne KOHAYKTOMETPUYECKUM METOJIOM CTEIIEHU U
KOHCTAHTBI AJIEKTPOJIUTHUECKON AUCCOIMAINH CIa0bIX 3JIEKTPOIUTOB.
IIpakTueckoe  ompeneneHue  KOHIYKTOMETPUYECKMM  METOIOM
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTU CHJIBHBIX AJIEKTPOJIUTOB.
Konnykromerpuueckoe TutpoBanue. OCHOBBI METOAA, IPUMEHEHHUE.
[Tonoxenune meramnoB B mnepuoandeckor cucreme .M. Menneneena.
CtpoeHre aTOMOB METAJIJIOB.

®dusnueckue cBoiicTBa MeTauioB. [Ipumenenne Meramios.

CriocoObl  TONMy4YeHHsST METAUIOB M3 OKCUAHBIX, CYIbQUAHBIX H
KapOOHATHBIX PY/I.

XHMMHYECKUE CBOMCTBA METAJIIOB.

Xumnueckass KuHeTuka. CKOpPOCTb XMMHUYECKOM peakiuu. 3aKkoH
JEHCTBYIOIMX Macc (OCHOBHOM 3aKOH KMHETUKH), €M0 MaTeMAaTUYECKOE
BbIpakeHHe. KOHCTaHTa CKOPOCTH XMMUYECKON peaKIuy,

[Topsaok 1 MONEKYJISIPHOCTh peakuuid. OCHOBHOM 3aKOH KMHETHUKH s
peakuuu 1-ro, 2-ro, 3-TO MOPSIIKOB.

[Iepuon nonynpespaieHus. 3aBUCUMOCTb NIEPHO/1a OJIYIPEBPALLIEHUS OT
HA4aJIbHOW KOHUEHTPALIMK BEILECTBA.

Bnusiaue TemmepaTypbl Ha CKOPOCTh XMUMHUYECKUX peakuuidl. IIpaBuio
Bant-T'odda. DHeprus aktuBanuu, ypaBHeHHE AppeHUyca.

Karamuz wu ero ¢opmbl. MexaHusm JEHCTBUS — KaTallM3aTopa.
@depMEHTaTUBHBIA ~ KaTalu3, €ro OCOOEHHOCTHM U 3HAuU€HUE B
OHMOJOTMYECKHX MPOIECccax.

Cnoxnbie peakunu. KuHeTrKa 1EmHbIX peakiiuil.

OOpaTuMOCTh XMMHUYECKHX pEaKlUi, XMMHUYECKOE paBHOBECHE. 3aKOH
NEeNCTBYIONUX Mace A o0paTUMbIX peakuuii. KoHcTanTa paBHOBeCHS!.
Cmemenne xumudeckoro pasHosecus. [Ipunnun Jle-Illarense.
OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [IpuHIMNI cocTaBiaeHUs
YPAaBHEHUI  OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  peakuuil. Meton
AJIEKTPOHHOTO OajaHca.

Bakneimme oKuCIUTENN U BOCCTAHOBUTENH. BiusiHUE cpepl HA TeueHue
OKHCIIUTEINBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.

THUIBI OKUCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIUMN.

CrpoeHre M MexaHU3M O0pa30BaHHE JABOWHOIO 3JEKTPUUECKOIO CIIOS.
OnexTpoA. DIeKTpoAHbli noTeHuan. ¥YpasHenne HepHera. BogopoaHsiii
JIEKTPON.

XUMUYECKHE M  KOHILIEHTPALlMOHHBIE TallbBAHWYECKUE ILEMH, HX
anexTpoaBrkyias cuwia. M3mepenue 3/1C.

[Torenunomerpusa. MuaukaropHbsie 31eKTpoabl. CTEKISHHBIM 3JIEKTPOL,
€ro yCTPOWCTBO M TPUHIMIT JACUCTBHUS. OJNEKTPOAbl CpPAaBHEHUS.
XnopcepeOpsHbIii AJIEKTPO/, €ro YCTPOWCTBO U MPUHIIHIT ACHCTBUS.
[ToTeHunomMeTpuyeCKUit METO ONpPEIeNIeHNs KOHIIEHTPAIIUH BOJOPOIHBIX
HMOHOB CTEKJITHHBIM JIEKTPOAOM.

TepmoanHaMHuueckass HEYCTOMYMBOCTh METALIOB. Koppo3us meTtaiuioB u
e€ BUAbl. XUMUYECKasi KOPPO3HUs METAILIOB.

DNEeKTPOXUMHUYECKast KOppO3us METaJUIOB. Mexanusm
EKTPOXUMHUYECKON KOPPO3UH METAIIJIOB B Pa3HBIX CpElax.




27. CiocoObl 3aIUTH METAUIOB OT KOPPO3HH.

28. KonnmuraTuBHbIE CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB U HEDJIEKTPOIIUTOB.
[ToHmxeHue NaBJICHUS HACBIICHHOTO Mapa pacTBOPUTENS HAJl PACTBOPOM.

29. 3akonbl Payms. Kpuockomuss u e€ mpakTHYecKoe MpHUMEHEHHE.
D0ynHOCKOMUs U €€ PAKTUIECKOe MPHMECHEHUE.

30. Ocmoc. OcMoTHYECKOE TaBlICHUE U €ro u3Mepenue. 3akoH Bant — odda.
Buonornveckue mporeccsl ¥ 0CMOC.

31. Tepmoxumus.  Durampnus. 3akoH lecca ©W  ero  CleACTBUA.
TepMoxuMHUYECKHE PACUETHI.

32. Xumuueckas TepMOAMHAMHKA. DHTpOMHs, dHeprus [ nooca.

33. 3akoHbl  TepMoguMHAMUKHA.  OIEHKa  BO3MOXHOCTH  IPOTEKaHUS
XMMHYECKON PEAKIUU.

IIpouenypa oueHHBAHUS IK3aMEHA

IIpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOIIPUSATUE, BKIIFOUAET IPUEM YCTHOTO
9K3aMEHa. DK3aMEHbl NPUHUMAIOTCS NPENOJaBaTEsIMU, BEAYLIMMH JICKLIMOHHBIE 3aHATHA. B
OTJIENbHBIX CIy4yasX MpU OOJIBIIOM KOJMYECTBE IPYII Yy OAHOIO JEKTOpa WM IpU OOJIBIION
YUCICHHOCTU TPYIIbl C Pa3pelieHus 3aBelylollero kadexpoi IomycKaeTcsi NpUBJICYEHHUE B
MIOMOIIb OCHOBHOMY JIEKTOPY IPEI01aBaTesl, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHUS B IPyIIIax.
OK3aMeH MPOBOJUTCS TOJIBKO IIPU IPEIBABICHUH CTYACHTOM 3aU4€THOW KHWXKKHU U IIPU YCIOBUU
BBITTOJIHEHHS BCEX KOHTPOJIBHBIX MEPOIIPHUATUHN, TPEYCMOTPEHHBIX YI€OHBIM IIJIAHOM U paboueit
IIPOrpaMMoil 1o m3ydaemon aucuuiuiHe. CTyleHTaM Ha 3K3aMEHE IPEJOCTaBISAETCS IPaBoO
BbIOpaTh OAMH U3 OuiieToB. Bpems nmoaroroBku k otBery cocrasiseT 30 munyt. Ilo ucreuenun
YCTQHOBJICHHOT'O BPEMEHH CTYJEHT JIOJDKEH OTBETUTh Ha BONPOCHI 3K3aMEHAIMOHHOIO OuieTa.
Pe3ynbTaThl 5K3aMeHa OLIEHUBAIOTCA MO YETHIPEXOAIIbHOW cHucTeME («OTIIMYHO», «XOPOLIOY,
«YyJIOBJIETBOPUTEILHOY, «HEYJOBIETBOPUTEIILHO») U 3aHOCATCS B 9K3aMEHALIMOHHYIO BEIOMOCTh
U 3aUETHYI0 KHIKKY. B 3aueTHyl0 KHMXKKY 3aHOCATCS TOJIBKO IOJIOKUTEIbHBIE OLEHKU.
[ToanucanHbli MpernojaBaTeneM 3K3eMIUIIP BEIOMOCTH cIa€TCsl He MO3/IHee CIEAYIOIIEro JHs B
JIeKaHaT, a BTOpOM XpaHWTCs Ha Kadenpe. B ciayuae HesBKM CTyIeHTa Ha DK3aMEH B
DK3aMEHALIMOHHONW BEIOMOCTH JENAeTCsl OTMETKa «He sABWICA». CTynEeHThbl, HE MpOLIEAIINE
POMEXKYTOUHYIO aTTECTALUIO MO IPaUKy CECCUH, TOJIKHBI JIUKBUIUPOBAThH 330KEHHOCTD B
YCTaHOBJICHHOM HOPSJKE.

IIkajia oneHMBaHMsl YCTHOI'O IK3aMeHa

OueHka Omcanne

OrneHKa «OTIMYHOY» BBICTABISETCS O0y4aIOLIEMyCs, €CIU OH TITyOOKO U MPOYHO
YCBOMWJI MPOTrPaMMHBIA MaTepuaj, UCYEPIBIBAIONIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKHU CTPOMHO €ro M3J1araeT, MOKa3blBaeT BEPHOE ITOHUMAaHUE XUMUUYECKON
CYIIIHOCTH PacCMaTPUBAEMBIX SIBJICHUW U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH,
JIa€T TOYHOE OIIPEIEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHH, 3aKOHOB, TEOPHIA,
a TaKXe MPaBUILHOE OIMPEJEICHNE XUMUYECKUX BEJIMUYUH, YMEET TECHO YBA3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CITPABIIAETCS C 3a/1a4aMH, BOIPOCAMH U APYTUMHU
BHJIaMH TIPUMEHEHHUsI 3HAHUH, MPABWIBHO OOOCHOBBIBAET MPUHSITOE DPEIICHHE,
BJIAJIEET Pa3HOCTOPOHHUMU HABBIKAMHU U MIPUEMAMM BBINOJIHEHUS MMPAKTUYECKUX
3a/1a4.

OrneHKa «XOpOIIo» BBHICTABIAETCS OOydYarIeMycsl, €CIM OH TBEPAO 3HAeT
4 MarepHa, TPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOMYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC, MPABUIBHO MPUMEHSET TEOPETUUYECKHUE




IOJIOKCHHA TIIPU PCHICHHUH IIPAKTUYCCKHUX BOIPOCOB MW 3aaad, BJIAACCT
HGOGXO,Z[I/IMBIMI/I HaBbIKaMU U IPpUEMaMH1 UX BBITTOJIHCHUS.

OneHka «yaOBIETBOPUTEIILHO» BBICTABIIAECTCA O0yYaroIIeMycs, €CIH OH UMEET
3HAHHA TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOMJI €ro JeTajel, JOIMYyCKAeT
HETOYHOCTH, HEJOCTAaTOYHO  MpaBHIbHbIE  (OPMYIUPOBKH,  HAPYIICHUS
JIOTUYECKOW TOCJIEIOBATEIbHOCTH B M3JI0KEHUHM TPOTPAMMHOI0 Marepuaa,
WCIBITHIBACT 3aTPYAHEHUS IPU BBIIIOJIHEHUU MPAKTUYECKUX paboT.

OneHka «HEYJIOBIETBOPHUTEIBHO» BBICTABISETCS OOy4aromeMycs, KOTOPBIA He
3HAET 3HAYUTEIBHON YaCTH IIPOIPaMMHOI0 MaTepuaa, JOIyCKaeT CyILleCTBEHHBIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMU BBINOJIHAET IPAKTUUECKUE
paGorbl. Kak  npaBumio, OLEHKAa  «HEYJOBJIETBOPUTEIbHO»  CTaBUTCS
00y4aromuMcsi, KOTOpbIe HE MOTYT MPOJODKUTE 00ydeHHE 0€3 TOTOTHUTENBHBIX
3aHATAN

O0pa3en ’K3aMeHAIMOHHOTO OuJieTa (3 cemecTp)

®OI'BOY BO T'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOTo 3aypabs
ATpOTEXHOIOTMYECKUNH HHCTUTYT

Kadenpa obmeit xumuu um.M.J1. Komuccaposa

VYyeOHas TucHUAILINHA XUMUA

JUIsl HaripaBiieHUs oAroToBkU 35.03.06 «ArpouHKeHepus»

DKk3aMeHHaMOHHBII Omer Ne 1

1. DxBuBaneHTHast 3JIEKTPOIIPOBOAHOCTb. CootHolieHue eé c YAEIBbHOU

3JIEKTPOIIPOBOIHOCTBIO M € MOABMKHOCThIO MOHOB. 3akoH Konbpaymia. Ilpaktuueckoe
[IPUMEHEHUE

Ocmoc. OcMoTHUecKoe aBlieHHe U ero n3Mepenue. 3akod Bant — [Nogda. buonornueckue
IPOIIECCHI U OCMOC.

3anumure ypaBHEHUs peakIMi THApOJHM3a M YKaKUTE XapaKTep cpenbl JAJIsi pacTBOPOB
CIIEMYIONINX COJIe: a) cynbduTa HaTpus; 0) xnopuaa menu (I1).

CocraBui: Pazmanosa B.E. / / « » 20 T
3aBenyromuii kageapoit / « » 20 T

1.

Kputepun onenuBanus pedepara u npuMepHbIii epedeHb TeM

Tembl pedepartoB:

MexMonexkyJsipHOe  B3auMOJCHCTBHE. buomornueckas poiap  MEKMOJIEKYISIPHBIX

B3aUMOJIENCTBUN.

O 03O0 01k WN

. 'ubpunauzamnus opoutaneit. ['eomerpuueckas popma MOJIEKYII.

. Xumudeckast 1 (pu3ndeckast TCOpUU pacTBOPOB.

. IIpousBenenne pacCTBOPUMOCTH.

. CUJIbHBIE AJIEKTPOJUTHI B COBPEMEHHOM TEOPUHU IIEKTPOJIUTUUECKON JTUCCOLIHAIIH.
. 3HaUYeHNEe KOMIIJIEKCHBIX COSIMHEHNH.

. MarHuTHbIE ¥ ONITUYECKUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUI.

. IIpocTpaHCTBEHHAs CTPYKTYpa KOMIUIEKCHBIX COEAMHEHUM.

. Knnaccudukanus rabBaHUYECKUX 3JIEMEHTOB.




10. XuMuueckre UICTOYHUKH TOKA.

11. TorvBHBIE 37EMEHTHI.

12. DnexkTpoabl CpaBHEHUSI.

13. UaauKaTOpHBIE JICKTPOIBI.

14. Dnextpodopes. InekrpoocMoc. O6IACTH TPUMECHEHUS.

15. MeTo1ibI U3MEpEeHUs: OCMOTHYECKOTO aBIICHUS.

16.3axon Payns u anTHQPU3EI.

17. Onpenenenre MOJIEKYJISIPHON MacChl KPHOCKOITUYECKUM METOJIOM.

IIpouenypa ouenuBanus pedepara

B paboueii nporpaMmMe AUCHUIUIMHBI TPUBOAUTCS MEPEUEHb TEM, CPEIN KOTOPBIX CTYACHT

MOXKET BBIOpaTh TeMy pedepara.

[TapameTppl OLIEHOYHOTO CPEACTBA:

- ”H(GOpPMAaLIMOHHAs JOCTATOYHOCTh;

- COOTBETCTBUE MaTEpUaa TEME U ILIaHy;

- CTWJIb U A3bIK U3JI0KEHUS (Lle1eco00pa3HOe UCIOJIb30BaHNE TEPMUHOJIOIUH, MTOSICHEHNE

HOBEIX IIOHATHM, TAKOHUYHOCTD,

- IOTUYHOCTh, IPABUIIBHOCTh MPUMEHEHUS U O(DOPMIICHHS ITUTAT | JIp.);

- HAJIMYUE BBIPAKEHHON COOCTBEHHOM MO3UIINH;

- aJIEKBaTHOCTb U KOJHYECTBO MCIIOJIb30BaHHBIX HCTOYHUKOB (10-15);

- BIIQJICHUE MaTEPUAJIOM.

Ha 3amuty pedepara, cocTosmyro u3 3auuThl pedepara 1 OTBETOB Ha BOIIPOCHI, OTBOJUTCS

10-15 munyT.

Kpurepun ouenku pedepara

Orenka Onucanue

BBICTABJIICTCS O0Yy4YalIeMycsi, €cli Tema pedepara IMOJHOCTBIO pPACKphITa,
3a4TE€HO | cojep)kaHue pedepara COOTBETCTBYET IUIaHY, CTYACHT XOpOIIO BIaJeeT
MaTepHajioM, YCIECITHO OTBEYaeT Ha BOIIPOCHI.

BBICTaBJISIETCSl 00ydaroneMycsi, ecii TeMa pedepara He pacKphiTa, COAepKaHNE
pedepara He COOTBETCTBYET IIaHy, BJaJIeHHE MaTepUaIOM YaCTHYHOE, CTYICHT He
oTBeuaeT Ha 6osee ueM 50% BOIpoCoB.

HE
3a4TCHO

3.

KpnTepml OICHUBAHUA 0006Illel-ll/lﬂ Hu le/lMeprIﬁ NnepeICeHb TEM

TeMmbl COOOIIIEHUIT:

O©oOoONO OIS~ WN B

. 'a30BBIC 3aKOHBI.

. KopnyckyipHO-BOJIHOBBIE CBOMCTBA MUKPOYACTHLL.

. Peiko3eMenbHbIEC DJIEMEHTHI.

. Kpucrannoruapatsr.

. IIpoTonuTnyeckas Teopus KUCIOT U ocHOBaHUI. KucioTs! u ocHoBanus JIptonca
. TpynHopacTBOpuMBIe coenHeHus. [Ipon3BeneHre pacTBOPUMOCTH.

. [IpuHIMnIManpHas cxema U3MEpEHUs dJIEKTPOIPOBOJHOCTH PACTBOPOB.

. [lony4yeHnue cBEpXUNCThIX METAIIIOB. ['anpBaHoCTErMs. ["anpBaHOIIIIACTHKA.

. Karanus. Teopus rereporennoro karanuza. @epMeHTaTUBHBIN KaTalu3.

10. DnexTpoaABMIKYIIAs CHJIAa M HATIPABJICHUE MPOTEKAHMS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuu.

11. Iuddysuonnslit noreHman. buonornyeckoe 3HaueHue 1UPPy3MOHHBIX 1 MEMOPaHHBIX
MOTEHLINAJIOB.

12. OcMoc. DieKTpoocMoc.



13. Arperataoe cocrostHue BemiecTB. [Iponecc. Bunbl mponeccon. 3akon ['ecca u ero ciencTBus

IIpouenypa oneHMBaHUA COOOIIEHUIH

[To COOTBETCTBYIOIIMM TEMaM CTYASHTHI TOTOBST COOOIICHHS W BBICTYIAIOT IEpe
ayJUTOpUEH ¢ TOKIaaMu, pACCUUTaHHBIME He OoJiee yeM Ha 10 MUHYT, COTPOBOXKAArOIIHECS (10
BO3MOXXHOCTH) JEMOHCTpalMed ClaijoB JMOO HArsIIHBIM —Pa3aTOYHBIM  MaTepPHaJIOM.
[TpucyTcTByIOImMIKE MOTYT 3aJaBaTh BOMPOCHI JIOKJIQJAYUKY, BHOCHUTH CBOM JOOABICHHS K
CKa3aHHOMY.
[Tpu omeHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYITHOCTh M3 CIICTYIOIINX
Kpumepues.
— COOTBETCTBHE BBICTYILJICHUS TEME, TOCTABIICHHOM LIEJIH U 3a/1a4aM;
— IpOOJIEMHOCTh / aKTyaJIbHOCTB;
— HOBH3HA / OPUTUHAIBHOCTH IMMOTYYCHHBIX PE3YJIbTATOB;
— IIIyOMHAa / TIOJIHOTA PACCMOTPEHUS TEMBI;
— JIoKa3zarenpHas 0a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOIOB;
— JIOTUYHOCTD / CTPYKTYPUPOBAHHOCTb / IIEIIOCTHOCTh BBICTYIUICHUS;
— pedeBasi KyJbTypa (CTUIIb H3JI0OKECHHSI, SICHOCTh, YeTKOCTh, JAKOHUYHOCTbD, KPACOTa S3bIKa, YICT
ayJUTOPUH, IMOIMOHAIBHBIA PHCYHOK PEYH, OXOMYMBOCTH, IMYHKTYAJIbHOCTh, HEBEpOAIHHOE
COIPOBOXKICHHE, OKUBIICHUE peur ahopu3Mamu, MPUMEPAMH, ITUTATAMH U T.11.);
— MCIIOJIL3YIOTCS CChUIKH Ha MH(POPMALIMOHHBIE PECYPCHI (CalThI, TUTEpaATypa);
— HATJSAHOCTH / IPE3eHTa0eIbHOCTh (eCiH TpeOyeTcs);
— CaMOCTOSITEIIBHOCTD CYKICHUH / BIIQJICHUE MAaTEPUATIOM / KOMIIETEHTHOCTb.
— OTBETHI HA JIOTIOJTHUTEIHHBIC BOTIPOCHI.

IkaJjsa oueHUBAHNSA COOOIIEHU I

Orenka Onucanune

JleMOHCTpUpyeT TIOJIHOE [OHUMAHHE BOMNpPOCA IO TEMATHKE

OTJIMYHO
COO6IJ_I6HI/I$I, HAACT Pa3BCPHYTHIC OTBCTHI HA BCC 3aIaHHBIC BOIIPOCHI
I[CMOHCTpI/IpyeT SHAYUTCJIBHOC IMOHMMAHHUE BOIIPpOCAa IO TEMATUKE
XOopomo COO6IJ.I€HPIH, HO KOC-TAC HOOITyCKaAcCT HeOO/IbIIINE HETOUYHOCTH B

OTBE€Tax

I[eMOHCTpI/IpyeT YaCTHYHOC IMOHHMMAHHEC I10 TEMATUKE COO6H.[€HI/I$I,
YAOBJICTBOPHUTCIBHO ciabo BJIaACCT TCpMI/IHOJ'IOFI/ICI\/’I N OTBECYACT TOJBKO Ha 4YacCThb
3alIaBa€MbIX BOIIPOCOB

JleMOHCTpHUpYeT HEeOONbIIOE MOHMMAHUE B IIEJIOM, HO HE 3HAET

HCYOOBJICTBOPUTCIBHO
TCPMHUHOB U HEC MOXKCET OTBETUTH HHA Ha OAHWH BOIIPOC

4. Kpurepuu BbINOJTHEHHS] KOHTPOJIBLHBIX padoT (3a0uHas ¢gopma o0yueHust)
IIpouenypa oneHMBAHUSI KOHTPOJbHOI PadoThI

TemaTnka 3aaHuil K KOHTPOJIBHBIM paboTaM YCTaHOBIIEHA B COOTBETCTBHH C y4EOHBIM
wiaHoM. K HammcaHuio KOHTPOJBHOW pa®OThl HAMO MPHUCTYNaTh MOCIE U3YyUEHHs pasjiena
JTVICIIATUTHHBIL B COOTBETCTBUH C TIPOTPAMMOM M METOAMYECKIMH YKa3aHHUSMHU.

B coctaB KOHTPOJIbHOM pabOTHI BXOJAT HE TOJIBKO CTaHJApTHBIC 3aJJaHus, HO U 3aJJaHMu,
TpeOyroIMe, OMUCAaHUs MPOIIECCOB WM aHATN3a SBJICHUM B KOHKPETHOW CUTYaIUH.

O6wvem pabotbl cocraBisier 9-10 BapuaHTbl KOHTPOJIBHOW pPabOTHI BBIOMPAIOT 110
METOJAMYECKUM YKa3aHUSM JTUCIHMILIMHBI COTJIACHO JIBYM TOCJIEIHUM IHdpaM HOMepa 3a4eTHOH
KHKKH. Ilpu odopmiieHnr pabGoOTBl BOMPOCH KOHTPOJIBHOTO 33JaHUSl IEPENUCHIBAIOTCS
noaHOCThI0. [lociie Kaxaoro BOmpoca AAeTcsd YETKUWA W SICHBIM OTBET. YPABHEHHS PEAKIIM



OpPTaHMYECKUX BEHIECTB CIIEyeT MHCaTh CTPYKTYpPHBIMH GOpMyllaMd U TOANHCHIBATH
HAaVMEHOBAHMS BCEX BEIIECTB MO0 MEKIYHAPOJHON HOMEHKIATYpeE.

CTyneHTHI BBITIOHSIOT 33aHHsI KOHTPOJILHOUM paboThI B TETpaau, peructpupytot B 110
Y OT/IAIOT Ha MPOBEPKY IPENOIABATEIIO B HAYaJIE CECCUMU.

[Ipu oreHke ypOBHS BBIMOJTHCHHUS KOHTPOJIBHOW pPabOTBl, B COOTBETCTBHH C
MOCTaBJICHHBIMU LIEJIIMU U 33Ja4yaMu JUIsl JAHHOTO BHJIa Y4eOHOM JeATeIbHOCTH, MOTYT OBbITh
YCTaHOBJICHBI CIIEYIOIINE KPUTECPUH:

e yMeHHe paboTaTh ¢ 00bEKTaMU M3yYEHUS, KpUTHUECKUMH UCTOYHUKAMH, CIIPABOYHOMN

Y SHIUKIIONEANYECKON JINTEpaTypoOii;

® yMeHHe coOMpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUN MaTepua;

® yYMEHHE CaMOCTOSITENIbHO OCMBICIISTH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOAMK;

® yMEHHE JIOTUYHO U IPaMOTHO U3JIaraTh COOCTBEHHBIE YMO3AKIIOUEHUS U BBIBO/IBI,

® yMEHHE aHAJIM3UPOBATh U 00001IaTh MaTepuUa;

® yMEHHE MOJIb30BaThHCS II100aTbHBIMU HHPOPMAIIMOHHBIMU PECYPCAMHU U MPABUIBHO UX

MPENOAHECTH B KOHTPOJIbLHOM padoTe.

[Ipu oueHke ompenensieTcsi MOJHOTA M3JIOXKEHHsS] MaTepuaia, KadyeCTBO U YETKOCTb, U
MOCJIEIOBATEIbHOCTh M3JI0KEHUSI MBICIICH, HaJU4he JOCTATOYHBIX IOSICHEHUH, KyJIbTypa B
MPEIMETHOM 00JIaCTH, YUCIIO U XapaKTep ONTHOOK (CYIICCTBCHHBIE HIIM HECYIIICCTBCHHBIC).

Cywecmsennvie owubKy CBA3aHbI C HEIOCTATOYHOM TTyOWHOM U OCO3HAHHOCTBHIO OTBETA
(HampuMmep, CTYJEHT HETPABWIILHO YKa3aJl OCHOBHBIEC TPU3HAKH MMOHATUMN, SIBJICHUH, HETIPABUILHO
c(hOopMyIMPOBaHbI 3aKOHBI WU MPaBUIa U T.I. WIK HE CMOT MIPUMEHHUTh TEOPETUUECKUE 3HAHUS
JU1s1 OOBSICHEHUSI PAKTHUECKUX SBJICHHIA. )

Hecywecmeennvle owubku OnpenensroTcsl HEMOIHOTONH OTBeTa (HalpuMep, CTYACHTOM
VIYIICH W3 BHJA KaKOW — MO0 HEXapaKTepHBIM (DaKT IMpH OTBETE HA BONMPOC) K HUM MOIYKHO
OTHECTH OIUCKH, JIOMYILIEHHbIE 10 HEBHUMATEILHOCTH ).

3a KOHTPOJBHYIO PabOTy BBICTABIISICTCS OIICHKA «3a4eT/HE3a4eTy.

IIkana oneHUBaHUS KOHTPOJIbHOM padoThl (3a0uHasi popma 00yueHust)

OueHka Omurcanue

KonTtponbHas paboTa BBIIOIHEHA 10 CBOEMY BapuaHTY, IPABUIBHO 0(hOpMIIEHA;
JIOTYILIEHO MO Ka)X/10MYy 3aJaHHIO [0 OJJTHOW HECYIIECTBEHHOM OIINOKE U B OJTHOM

3auer
3aJJaHMU JIOMYIIEHA OJJHA CYIIECTBEHHAs OLIMOKa; MPUBEICHBI PUCYHKHU, CXEMBI,
(opMyIIbl; BBIIIOJIHEHHBIE PACU€Thl COOTBETCTBYIOT IIPABHIIBHOMY OTBETY.
KontponbHast paboTa BBINOJIHEHA HE MO CBOEMY BapHaHTy; JOMYLIEHO IO
Hesaqer | [ITHACCATH  IPOLEHTaM 3aJlaHuil 10 OJHOM CYIIECTBEHHOH oImubKe, He

MIPUBEJICHBI PUCYHKH, CXEMBbI, (OPMYJIbI; pacueThl OTCYTCTBYIOT WJIU MIPUBEIH K
HEBEPHOMY OTBETY.




