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

1) ®T'OC BO 1o HanpaieHHO MTOATOTOBKH (creruanbHocTr) 35.03.06 ArpormkeHepHs: YTBEPKICHHbIH
MunucrtepcTBoM 0OpazoBaHust U Hayku PD «23» asrycra 2017r., mpuka3z Ne 813

2) YueOHBIH IUTAaH OCHOBHOW oOpa3oBareinbHOW mporpammbl 35.03.06 ArpowmHxkeHEpHs, MTPOQIIIH

TexHudeckue cucTeMbl B arpodusnece of00peH Yuenbim coBetoM @I'EOY BO I'AY Ceseproro 3aypaibs
oT «1» urons 2022 r. IIpotokon Ne 11

Pabouas mporpamma y4eOHOW AUCIMILIMHBI 0JJOOpEHA Ha 3aceiaHuu Kadeapsl oomedt xumuu um. W /1.
Kowmmccaposa ot «4» uromns 2022 . [Ipotokon Ne 15
N.o. 3aBenmyromero kadempoi JL.H. bapabanrmukoBa

Pabouas mporpamma yueOHOM TUCTIUILTHHBI (MOAYIIA) OJO0OpEHA METOAMYECKON KOMUCCHEW HHCTUTYTa OT
«T» nrons 2022 r. IIporokon Ne 11

IIpencenarens METOAUYECKOH KOMUCCHUN MHCTUTYTA VP s T.B. CumaxoBa
Pa3paboTumnku:
Pazmanosa B.E, ct. npenonaBarens kadeaps! oomeit xumuu um. mpod. M.J1. Komuccaposa

J
H.o0. nMpexkTOpa MHCTUTYTA: / JLH. Aunpeen




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 AUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlanHast QUCHUIUIMHA OTHOCHUTCA K bBnoky [ o00s3aredpbHOM dYacTH 00pa3oBaTeIbHOU
nporpaMmsl. /{1 ycnenHoro u3yd4eHus: AMCUUIUIMHBI CTYJI€HTaM He00X0AUMBbI 0a30BbIe 3HAHUS
HIKOJIBHBIX KYPCOB PUIUKU, MAMEMAMUKU U XUMUU.

Xumus SBISETCS MPEIIIECTBYIONMIEH TUCIUIIMHON I MUCUUIUIMH: Mamepuaioseoerue u
meopusi KOHCMPYKYUOHHBIX MAMEPUATIOS.

Jucuunnuna usydaercs Ha 1 u 2 kypcax Bo 2 1 3 cemecTpax Mo o4yHOH Gopme o0yueHus,
Ha | u 2 xypcax Bo 2 u 3 cemecTpax - 3a04HOU opme.




3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO0m1ast TpyA0€MKOCTh JUCIHHUIUIMHBI COCTABIISIET 216 4acoB (6 3a4ETHBIX €AMHMII).

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
KoHTponbHbIe paboThI - - - 425 23,5 19
Pedepar 25 15 10 - - -
NuauBuayanbHble 3a0aHUS 17 10 7 i i i
(coobmienue)
féﬁiﬂiﬁ;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. Copnep:xanue pa3ie10B TUCHUILINHBI

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.
MonekynsapHas ©u  MoyisipHas 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, mnpasuwno I'yHma wu  mpasuia
KneukoBckoro.  OnekTpoHHbIE  (QOpPMYJIbl  aTOMOB
aneMeHTOoB. (CBoiicTBa aToMoOB (paguyc, DHEPrus
MOHU3ALINH, CPOJCTBO K JIIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTB).




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

ITepuonnueckuii 3axkon .M. Menneneea. CtpykTypa
nepuoanueckoi cucremsl .11 Menneneesa. CemelictBa
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 XHUMHYECKOW CBA3U. Merton
BaJICHTHBIX CBs3ed. MeEToj MOJEKYISIPHBIX OpOUTAIICH.
Tunel XUMUYecKOM CBs3M (KOBaJIGHTHAs, WOHHas,
MeTaJuIMuecKasi, BOJOPOJHasA). MeXMOIeKyIspHbIe
B3aUMOJICUCTBUS (cwtbl Ban-nep-Baanbca):
OPUEHTALIMOHHBIC, HHAYKIIMOHHbIE, TUCTIEPCUOHHBIE.

PacTtBOpBI

Hucniepcubie cuctemsl, kiaaccudukaius J{C. Vctuanbie
pacTBopbl. @Dusznueckas U XUMHUYECKas TEOPHUH
pacTBOPOB. PactBopuMOCTSb. Knaccudukanus
pacTtBopoB.  HackllieHHble,  HEHACBHIIICHHBIE U
nepechleHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIMU PACTBOPOB (MaccoBasi J10Jis,
MOJIbHAs J10JIsI, MOJISIpHAsi U MOJISUIbHAS KOHIICHTPAIUH,
MOJISIpHAsT KOHIICHTPALIMS SKBUBAJICHTA).

Teopust 3IEKTPONTUTAUECKOU
JIACCOLAALINH. Peakiuun
HOHHOTO OOMEHa

Teopus 3JEKTPOIIMTHUECKON Anucconnanuu AppeHuyca.
CunpHbple  2JEKTPOIMTHI B coBpeMeHHOM  TOJ]
(axTMBHOCTH, WOHHas cwia pacTtBopa). CralObie
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

Huccouunanus Boxabl. MoHHOE mnpou3BeAeHHE BOJBI.
Bonoponueni nokaszarens. IIporonutuueckas Teopus
KHUCIIOT u OCHOBAHMI. TpynHopacTBOpUMBIE
AIIEKTPOJINTHI. IIponsBenenune pPacTBOPUMOCTH.
I'unponu3 coneil. CreneHb W KOHCTaHTa THJIPOJIM3A.
bydepHsbie crucTeMbl.

KommnekcHbIe coeTMHEHHS

CnocoOHOCTH aTOMOB K  KOMILIEKCOOOPa30BaHMUIO.
OCHOBHBIE TOJIOKEHHUS KOOPAMHAIMOHHOM TEOpUu
Bepnepa. Xumuueckas CBSI3b B KOMIUIEKCHBIX
coeauHenusx. Homenknarypa, nuccouuans, n30Mepus
KOMIIJIEKCHBIX COGI[HHGHHﬁ. HpI/IMeHeHI/IC KOMIIJIEKCHBIX
COCIMHECHU.

DnekTpuyeckas
MIPOBOJMMOCTh PACTBOPOB

PacTBOpbI ANIEKTPOJIUTOB — HOHHBIE POBOAHUKHU
IIEKTPUYECKOTO TOKA. Y I€TIbHAs JIEKTPOIPOBOAHOCTD,
3aBHCHUMOCTb OT MPHUPOABI BELIECTBA, PAaCTBOPUTEINS,
TEMIIEPATYPHI, KOHIICHTPALIUH. DOKBUBaJICHTHAs
ANIEKTPONPOBOIHOCTh. KOHIYKTOMETpH S, TPaKTHUECKOE
IIPUMEHEHHUE METOJIA.

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(PUAHBIX U  KapOOHATHBIX  PYI.

XUMHUYECKUE CBOKCTBA METAILIOB. [IpruMeneHue.




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 peakuuidl. OCHOBHOW 3aKOH KHMHETHUKH
nist 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-
BOCCTaHOBHUTEJIbHBIC PEAKIIMH

CreneHb OKHUCJICHHS, OKHCIHUTEIN W BOCCTAHOBUTEIH.
OJIGKTPOHHBIH ¥ MOHHO-DJICKTPOHHBIH  METOJBI
paccraHoBku Kod(¢uimeHToB B ypaBHeHusx OBP.
CranpapTHbIil OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBII
noTeHMan. BausHue cpeabpl Ha  HampapBlieHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkiuu u
xapaktep npoaykroB. Tumsi OBP. 3OkBuBameHTbI
OKHUCJIMTENS] 1 BOCCTAHOBHTETIS.

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuna paspsiga KaTUOHOB M aHUOHOB. OJIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
@apanes. Hanpsixenue pasznoxenus. [lepenanpsixenue.
[Ipumenenne  snekTpoiu3a.  DJIEKTPOXUMUYECKUE
npoueccel. CTpoeHHe U MexaHu3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
NoTeHuMan, ypaBHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
DONeKkTpoABMKyIIasi cuja M €€ HU3MEpEHHe.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4eckas W JJICKTPOXUMHUECKAs KOPPO3Us METaJLJIOB.
Koppo3sus MetamioB B pasHbIx cpenax. CrnocoObl 3alUTH OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

KonnurarusHelie cBoiicTBa pactBopoB. Jduddysus u ocmoc.
OcmoTrueckoe JaBieHue, 3akoH Banr-T'odda. [Tonmkenue
JIaBJICHHS HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM,
nepBbli 3akoH Payind. IloBeleHre TemMnepaTypbl KATIEHUS 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, BHEIHSAS cpeaa, COCTOSIHME CHCTEMbI(BUBI),
napaMeTpbl  CHCTEMBI,  Mpolecc(BUIbl), IHEPrus,
TerioTa, pabota. 3akoH ['ecca.

Xumuueckass TepMoaWHaMHKa. (DYHKIIMM COCTOSHHS:
BHYTPEHHSSl DHEPIrUsi, DHTAJbIMS, DHTPOINUS, DHEPIUs
['ubG6ca, sueprust I'enpmronbia. HyneBoii, nepsblii,
BTOpPOIl M TpETHIl 3aKOHBI TEepMOAMHAMHKH. OlieHKa
BO3MOXXHOCTH TPOTEKAHUSI XMMHUYECKON peakiuuu B
KOHKPETHBIX YCIIOBHUSX.




4.2. Pa3znenapl IMCOUIIJIMHBI H BUALI 3aHATHNA
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 CTPOEHHUE 2 2 8 12
MOJICKYJI
5. | PactBopHI 2 4 8 14
6. | Teopus JIEKTPOITUTUIECKOM 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 TEpMOAMHAMUKA 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 PEAKIIMH
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
OCHOBaHUH, KUCIIOT, coneid. (K/paboTa)
3. 1. Ornpenenenre 5KBUBAJICHTa MarHus METOJIOM 4 2
BRITeCHCHU. Permenue 3amad.
4. 1. Omnpenenenne MOJIEKYJISIPHON Macchl YIIIEKHCIIOTO 4 -
ra3a (CO). Pemenue 3anau.
5. 2,3,4 [lepuonnueckuii 3aKOH W CHUCTEMA XHUMHYECKUX 4 -
snemeHTOB J[.M. Meneneena.
Crtpoenue atoma. THUIIBI XUMHYECKUX CBSI3CH.
6. 5. PactBopsl. [Ipurorosiienue pacTBOpoB 3aJaHHOU 4 -
KOHI[CHTPAIHH.
7. 6. PacTBOpBI 27EKTPOIUTOB. DIEKTPOIUTHYECKAS 4 4
nucconuaiys. Peakiiuu HOHHOr0 0OMeHa.
8. 7. HNonnoe npoussenenue Boabl. BonopoaHblit 4 -
nokazatenb. CriocoOwl onpeaenenus pH. ['maponus
COJIEH.
9. 8. KomriekcHbIe coeTMHEHHS: TTOTyYeHUE | 2 -
CBOICTBA.
10. 9 DIEKTPOIPOBOTHOCTL PacTBOPOB. OnpeieieHne 4 4
KOHCTAHT PaCTBOPOB KOHYKTOMETPHUECKUM
METO/IOM.
11. 9. Ornpenenenre KOHIIEHTPALUU PacTBOPA METOJOM 2 -
KOHJYKTOMETPUYICCKOTO THTPOBAHHSI.
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 PACILIaBOB
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 -

bexmana. OnpeneneHre 0CMOTHYECKON
KOHLIEHTPALIUK U OCMOTHYECKOTO AaBJICHUS
pacTBOpa KPUOCKOIIUMYECKUM METO/IOM.

18. 16. TepMoIMHAMHUKaA U TEPMOXUMHUS. 2 -

Hroro: 66 20

4.6. [lpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (padoT) ne npedycmomperno OIIOII.

5. Opranusanus caMoCTOATEIbHOH PadoThI 00yUAIOIIUXCS M0 JUCHUIIINHE

5.1. Tunsl caMOCTOATEIbHOM PA0OTHI U €é 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-MeTOAMYECKHE MAaTePHAJIbI JIsl CAMOCTOATEIbLHOH padoThI:

1. Xwumus : ydeOHO-METOIUYecKoe mocodue / aBrop-coctaButedb B. E. PasmanoBa. —
Tiomenp : ['AY Cesepnoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Texcr : oanexktpoHHsld // Jlawb: 3aexkTpoHHO-OMOMMOTe4yHass cuctema. — URL:
https://e.lanbook.com/book/131641 — Pexwum gocTyIma: ajisi aBTOPHU3. MOJIb30BaTEIIECH.

2. bapanosa, JI.A. Knaccel HEOpraHM4eCKUX COEIMHEHHM (OKCUIbI, OCHOBAHUS, KUCIIOTHI,
comm): yueb.-meron. mocooue — Tromenb: [AVC3, 2015 — 46 c.

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

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yYeHHUE:
2 cemecTp
1. MeTon MONEKyJIApHBIX OpOUTAJIEH.
2. YcnoBust 00pa3oBaHUs U pa3pyIICHNs KOMIUIEKCHBIX HOHOB.




3 cemecTp
1. CTaHgapTHBIN OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIN TTOTEHIUAIL.
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'uGpumauzanus opourtaneit. ['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 U3MepeHus: OCMOTHYECKOTO JaBJICHUS.

16. 3akon Paynst u anTU(PU3EL.

17. Onpenenenrie MOJIEKYJISIPHON MacChl KPHOCKOMTUYECKHUM METO/I0M.

Tembl co00IEHNI:

. 'a30BbI€ 3aKOHBI.

. KopriyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

. Penko3eMenbpHbIE 3JIEMEHTHI.

. Kpucrannoruapatst.

. IIporonuTrnyeckast Teopusi KUCIOT U OCHOBaHUW. KucinoTel u ocHOBaHus JIpronca

. TpynHopactBopuMsble coenuHenus. [IponsBeaenne pacTBOPUMOCTH.

. [IpuHIMIManbHAs cXeMa U3MEPEHHUS IJIEKTPOIIPOBOIHOCTH PACTBOPOB.

. [lonyuyenue cBepX4UCThIX METAILIOB. ['anpBaHocTerus. I'aapBaHOIIIACTHKA.

. Karanus. Teopus rereporeHHoro karainsa. @epMeHTaTUBHbBINA KaTajus.

10. DnexkTpoaBMKYIIAs CUJIAa M HAIIPABJIEHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu.

11. duddy3nonnsrii norenman. buonornyeckoe 3nauenne qudGy3MOHHBIX 1 MEMOPaHHBIX
MOTEHITUAIIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosiuue BemecTB. [Ipomecc. Buasr nporieccos. 3akon ['ecca u ero crnenctBus
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6. DoHA OLEHOYHBIX CPEeACTB /AJsl NPOBEICHHS MPOMEXKYTOYHOH aTTeCcTaAluH
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIeTeHIIU I

Koo [lepeuens mIaHUPyEMBbIX HanmenoBanue

NHpukatop A0CTHXKEHUS

Komne- pe3yabTaTOB OOYYEHHS 110 OLICHOYHOTO
KOMIIETEHIINHU

menyuu JUCLHUTIIINHE CpeJiCTBa

3HaAmMb.

- OCHOBHBIC ITOHSTHS M 3aKOHBI
XVMHH;

- METOJIBI aHAJIM3a XUMHYCCKIX
IIPOLIECCOB,;

ymemp:

- OOBSICHSTH CYIHOCTh

N]I-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 onleHNBaAHUSA

IIkaja oueHMBAHUS YCTHOIO 3a4eTa

Onenka Onucanue

3a4TE€HO | 0Oy4YaroIMHCSA CAaMOCTOATEIBLHO OTBETUI Ha TEOPETUYECKUE BOIIPOCHI, HamMcall
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, J1€NaTh
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, IPaBUJIA U IOHSITHS HE OCBOEHBI

IIkaJjia oneHMBaHUsI YCTHOI0 IK3aMeHa

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 PacCMaTpUBAEMBIX SIBJICHUW W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUIA,
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 TPUMEHEHHUs 3HAHWUH, NMPABUIBHO OOOCHOBBIBAECT NPUHATOE pPEILEHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABBIKAMU UM IIPUEMAaMM BBIIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHKa «XOpoUIO» BBICTABISAETCA OOyYarolleMycCs, €CIM OH TBEPIO 3HAET
MaTepHaj, FpaMOTHO M II0 CYLIECTBY M3JIaraeT ero, He JOIyCKas CYIECTBEHHBIX
4 HETOYHOCTE B OTBETE Ha BOIPOC, IMPABUIBHO IPUMEHSET TEOPETHYECKHE
IIOJIOKEHHUS IIPH PEIICHUM IPAaKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HEOO0XOAMMBIMU HaBBIKAMH M IIPUEMAMH UX BBITIOJTHEHUS.

OneHka «yA0BICTBOPUTEIBHO» BBICTABIAECTCA O0ydYaroIIeMycs, €ClIM OH HMMeeT
3HAHHA TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOMJI €ro JeTajel, JOIYyCKAeT
3 HETOYHOCTH, HEJOCTAaTOYHO  MpaBHIbHbIE  (OPMYIUPOBKH,  HApYIICHUS
JIOTUYECKOW TOCJIEIOBATEIbHOCTH B M3JI0KEHUHM TPOTPAMMHOI0 Marepuaa,
UCIBITHIBACT 3aTPYAHEHUS MIPH BBITIOJIHEHUH MPAKTUYECKUX PaboT.

OrneHKa «HEYIOBJIETBOPUTEIIBHO» BBICTABIISECTCS 00YyYaromeMycsi, KOTOPbIA He
3HAeT 3HAUYUTEIBHON YaCTH IPOrPAMMHOTO MaTepuaa, JOIMyCKaeT CyIlleCTBEHHBIE
2 OIHUOKH, HEYBEPEHHO, C OOJIBIIUMH 3aTPYJAHCHUSIMHU BBIMOJIHSAET MPAKTUYCCKUE
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBJIETBOPUTEIBHO»  CTAaBUTCSA
00yJaromuMcsi, KOTOpPbIe HE MOTYT MPOJIOJDKUTE 00ydeHue 0e3 JOMOIHUTEIbHBIX
3aHATHUN

HIkana oneHNBaHNMS TECTUPOBAHUA HA IK3aMEHE

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

HIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

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

6.4. TunoBbie KOHTPOJILHBIC 321aHUS WJIM HHbIE MATEPHAJIBI:

YKa3aHbl B IPUIOKEHUN 1.




7. IlepevyeHb OCHOBHOI U JONOJTHUTEJLHOM y4eOHOM JTUTEPATYPhI, HEO0X0AMMOMH IS

OCBOEHMS TMCIUIIHHBI
a) OCHOBHasI TUTepaTypa

1.

Bocrpukopa, H. M. Xumus : yueonoe nocooue / H. M. Boctpukosa, . B. Jlyoosa, I'. A.
KoponeBa. — Kpacnosipck : COVY, 2020. — 226 c¢. — ISBN 978-5-7638-4420-7. — Texcr :
3JICKTPOHHBIH // Jlanp : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL.:
https://e.lanbook.com/book/181657— Pexxum gocTyma: ajs aBTOpHU3. MOJIb30BATEIIEH.
JlabopaTopHbIi MPAKTUKYM MO HEOPTaHUIECKOW XUMUH : Y4eOHO-METOUYECKOE TOCOOHE : B
2 gactax / cocraBurenu O. B. Anexuna [u np.]. — Tam6oB : TT'Y um. I'.P.depxaBuna, 2020
— Yacte 1 : Ousuko-xummdeckue ocHoBel — 2020. — 102 ¢. — ISBN 978-5-00078-352-
8.— Texkcr : anexTpoHHbIl / JlaHb : 2JIEKTPOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/177084. — Pexum moctyna: ajis aBTOPHU3. I0JIb30BaTEIICH.
O6mas xumus. Teopus u 3agaum : ydyeOHoe mocobue s By3oB / H. B. Koposun, H. B.
Kynemos, O. H. I'onuapyk [u 1p.] ; mox penakuueit H. B. Koposuna, H. B. Kynemosa. — 5-
e m31., crep. — Cankr-IletepOypr : Jlanw, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbld /  JlaHb : 2JIEKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexxum moctyma: it aBTOPH3. MOJIB30BATEIICH.
Coxkonos, B. H. Xumus: kypc nekiuii : yaeonoe mocodue / B. H. CokonoB. — ExatepunOypr
., 2019. — 133 ¢. — Tekcr : anekTpoHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/170422 — Pexxum ocTyma: Ajis aBTOPU3. MOJIb30BATEIICH.
Xomuenko [.Il. Heopranmueckas xumus [DIEKTpOHHBIM pecypc]: y4eOHHMK IS
cenbekoxo3siucTBeHHBIX By30B / ['.I1. Xomuenko, M.K. [{uTtoBud. — DIJIEKTPOH. TEKCTOBBIC
nannsle. — CII6. : KBangpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryma:
http://www.iprbookshop.ru/57335.html

0) ToNOJIHUTENIBbHAS TUTEPATYPA

1.

2.

5.

6.

Eropos, B.B. TeopeTtnueckne 0oCHOBbI HEOPraHMYECKOU XUMHUH. KpaTKuil Kypc 1Jisi CTYI€HTOB
CeITbCKOXO3SMCTBEHHBIX BY30B [DJEKTpOHHBIA pecypc]: yued. — DmekTpoH. madH. — CaHKT-
[TerepOypr : Jlanp, 2017. — 192 c. — Pexxum nocryna: https://e.lanbook.com/book/91304. —
3ari. ¢ ’KpaHa.
KoBansuykoBa O.B. Xumus [DnexktpoHHbIH pecypc]: yueOHoe mocobue / O.B. KoBanbuykoBa,
O.A. EropoBa. — DneKTpOH. TEKCTOBbIE 1aHHble. — M. : Poccuiickuil yHuBepcurer ApyxObl
HaponoB, 2011. — 156 «c¢. — 978-5-209-03615-9. — Pexum goctyna:
http://www.iprbookshop.ru/11429.html
KpaTkuii cripaBOYHHMK (PH3HKO-XMMUYECKHX BEIMYMH HEKOTOPHIX HEOPraHWYECKUX U
OpPraHUYECKUX COeMHEHHH [ DIeKTpOHHBIN pecypc] / . — DIEeKTPOH. TEKCTOBBIE JaHHbIE. —
Camapa: PEABMU3, 2011. — 68 c¢. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/18405.html
Makaposa O.B. Heoprannueckas xumusi [ D1eKTpoHHBIN pecypc] : yueOHoe mocodue / O.B.
MakapoBa. — DJeKTpOH. TeKcTOBbIe 1aHHble. — CapatoB: Ail [Iu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexwum nmoctyna: http://www.iprbookshop.ru/730.html
[Tonropuora, T. B. Dnexrpoxumus : yuebHoe mocodue / T. B. Iloaropnoma, A. IO.
Mutpodanos, . M. Cy3naneneBa. — Kemeposo : Kem['Y, 2019. — 42 c. — ISBN 978-5-
8353-2344-9. — Texkcr : 21eKTpoHHBIH // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/135248. — Pexxum gocTyma: it aBTOPHU3. MOJIb30BATEIICH.
Xomuenko [I'. I1. Heopranuueckas xumus: yde6Hoe mocodbue / I'. Il. Xomuenko, U. K.
[{uToBwu. - 2-¢ U31., mepepad. u joi. (penpunatHOe w3aanue). - CI16: OO0 "UTK TPAHUT",
20009. - 464 c.



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

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TETeKOMMYHUKANIMOHHOH ceTu "UHTepHeT"

. Www.en.edu.ru - ecteCTBeHHOHAaYyUHBIN 00pa30BaTEIbHBIN MTOPTAT,
. http:/mvww.km.ru - samuknonenus Kupuiia u Medoaus;

. ru.wikipedia.org - suiuksioneaus Bukunenus;

. www.college.ru - OTKpsITBIH KOJIIEIK;

. http://knowledge.allbest.ru/chemistry - baza 3nanmii Allbest;

. www.e.lanbook.com - uznarensctBo «JIaHby;

. http://www.iprbookshop.ru. - «IPRbooksy;

. http://elibrary.ru — snexrponHast Hay4Hass OMOIMOTEKA.
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9. MeToauuyecKkue YKazaHnus 1Jist oﬁyqammnxm 110 OCBOCHHIO TUCHHUIIIMHBI

Memoouueckue ykazanus 015 bINOIHEHUs 1aOOPAMOPHBIX pabom xumuu (2cemecmp) no memam:
Tema 1. Kitaccel HEOpraHMYECKUX COCTMHEHUH.

Tema 2. Onpezaenenrie MOJISPHON MacChl YTIEKUCIIOTO ra3a.

Tewma 3. Onpeznenenrie S5KBUBAJICHTa MarHusl.

Tema 4. [lpurorosieHue pacTBOpOB 3aJJaHHON KOHLEHTPALUU.

Tema 5. DnexktponuTuueckas quccouuanus. Peakiimu HoHHOTO oOMeHa

Tema 6. BonoponHslil nokaszarens. ['uaponus coneil.

Tema 7. KoMIUIeKCHBIE COEIUHEHUSA

Memoouueckue yxkazaunusi 015 8bINOIHEHUSL 1AOOPAMOPHLIX pabom Gusuueckol u KoaL1OUOHOU
xumuu (3cemecmp) no memam:

Tewma 1. 3yueHue pacTBOPOB KOHAYKTOMETPUUECKUMH METOJAMHU.

Tema 2. Kuneruka xumudeckux peakiuil. CKOpoCcTb XUMHUYECKUX PEAKIIU.

Tema 3. XuMH4EeCKOE paBHOBECHE.

Tema 4. U3yueHue pacTBOPOB MOTEHIIUOMETPUUECKUMU METOIAMHU.

Tema 5. M3yueHue sBIIeHUS KOPPO3HH.

Tema 6. Kpuockonusi B U3y4eHUH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUH U XMMUYECKON TEPMOJIUHAMUKH.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MaTepnanbHO-TeXHH4YECKOe o0ecnedyeHne I CIUIIIMHbI

Criennanu3upoBaHHbIE JIA0OPATOPUHU IO XMUMHH, CYHIMJIbHbIE MIKa(bl, YCTAHOBKU IS
BaKyyMHOI'O (DMJITPOBAHUSL, SJIEKTPOIUIUTKHU ¢ acOECTOBBIMU CETKAMU, BOSHbIE OaHHU, TeCYaHble
0aHM, MITAaTUBBI C IPOOMPKAMHU, TOPKH ISl pEaKTUBOB, CTEKJIIHHAS U (apdopoBasi XUMUYeCKast
nocyJa, AepkaTenu Juis NpoOUPOK, CIIUPTOBKU, pepakTOMETphl, BBHITSDKHBIE IIKA(bl, KaMepbl
JUISL XpoMaTorpaguu, XUMHUUECKUE PEaKTUBBI, TAOIHUIIBI.


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

12. OcobGeHHOCTH OCBOEHHS TUCIHUILUINHBI S HHBAJIHUI0B U JHI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSA

OOyyenune oOy4arolUUMXcsi C OTrPAaHUYEHHBIMU BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXOJUMOCTH OCYILECTBISIETCS. HAa OCHOBE aJalTHUPOBaHHOW pabouell mporpammsl C
UCIIOJIb30BAaHUEM  CIELMATBHBIX METOJOB OOY4YeHHMs] M JUAAKTHYECKUX MaTepHalioB,
COCTaBJICHHBIX C YY€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS TAKUX 00y4daromuxcs (00y4aroerocs).

B nensix ocBoeHus yueOHON MporpaMMbl TUCIUILTMHBI MHBAIUIAMHU H JIULIAMU C OTPAaHUYCHHBIMH
BO3MO>KHOCTSIMU 37I0POBbsI 00ECIIeUnBaCTCS:

* JUI1 WMHBAIMAOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI IO 3PEHUIO:
pa3MelleHne B JOCTYIHBIX i1 00y4YaroluXcs, SBJSIONIMXCS CIENbIMU WM CIa00BUIAIIUMU,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOPMAIIK O PACTUCAHUN YI€OHBIX 3aHATHIA;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKUX MaTepUANIOB (KPYMHBIA mpudT wim
aynuodaiinel), WcHojb30oBaHUe Bepcuu caita g crnadoBupammx OBC PR BOOKS wu
cnenuaibHoro MmoomisHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K MHQOpMAaIMH, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPONCTB, pabOTalomMX Ha
oneparmonHoii cucreme Android u 10S, koTtopas He TpeOyer crnenuaabHO OOYYEHHOTO
accucteHrta, T.K. jmoan ¢ OB3 mo 3peHuto paboTaroT CO CBOMM YCTPOHCTBOM MPUBBIYHBIM
CIOCOOOM, UCIIONB3YS CIEIUANIbHBIC MITATHBIE MPOTPAMMBI JUIS HE3PSUUX JIOACH, C KOTOPBIMHU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* JUI1 WHBAIWAOB M JUIl C OrPAaHUYECHHBIMH BO3MOXKHOCTSMHU 37I0POBbS IO CIIyXY:
Ha/JIeKAIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHNE HH(POPMAIIH;

* U1 WHBAIMAOB W JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBS, HMMEIOLINX
HapYIICHUS ONOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO J0CTyIa
o0yJaromuxcsi B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U IPYTHe MOMEIeHHs Kadeapsl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOyYaIOIIUMUCS, TaK U B OTAEIbHBIX IPYIax WU B
OTJENBHBIX OPTaHU3aAIIUSX.
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JI.H. bapabanmkoBa
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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 aTTeCTallui U TEKYIE€ro KOHTPOJIs1

Komnerennust OIIK-1. Criocoben pemarsk TUTIOBBIE 33a/1a4d MPOPECCHOHANBHON ASSITELHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA IS 3a4eTa B (pOpMe TeCTUPOBAHUS

K paszgeay 1. OcHOBHBIE NOHATHS U 3AKOHbI XUMHHU

@)
@)

@)
@)

Macca N MoJb THIPOKCH]IA HATPHUS PaBHA

Macca BelecTB, BCTYHAOIIUX B PEAKIMIO, pAaBHA Macce BEIIeCTB, 00pa30BaBIIMXCS B
pe3yabTaTe peakiuu, TO 3aKOH

HawMeHbI1ast yacTuiia BeniecTna, 00Ja1aomias ero CBOUCTBaMH

B paBHBIX 00BeMax pa3IMYHBIX T'a30B MPU OJMHAKOBBIX YCIOBHUSIX COACPKHUTCS OIMHAKOBOE
YHCII0 MOJIEKYI — 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 atoma u [lepuoanyeckas cucreMa 3J1eMEeHTOB

O O O O O O O

o O

o

Kakas u3 mogeneit aroma 60sbli1e cOrinacyeTcss C COBpeMEHHON MOJAEIIbIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatsl Mmonenu aroma o H. bopy

Haumenpmast yactuma, KOTopast COXpaHsieT CBOMCTBA JAHHOTO XMMUYECKOTO COSTUHEHHUS
Menpyaiiiye 4acTHIbI XUMUUECKU HEJIIMMBbIE, U3 KOTOPBIX COCTOSIT MOJIEKYJIbI

ATOMHOE SI7IPO CONEPKHUT ... TPOTOHOB U ... HEUTPOHOB. 3apsJl ATOTO SApa

Haspath dneMeHT, d1eKTporHas popMyna kotoporo 1s22s?2p®3s23p®3d34s? Hassath anemeHT,
anexTpoHHas opmyna kotoporo 1822522P%3523p*

Ha3Bath 5J1eMeHT, o1neKTpoHHas popMya kotoporo 1522522P83523P°3d°

Kakwe riiaBHbIe KBaHTOBBIEC YHCIIA €CTh Y 3JICKTPOHOB aTOMa, AJIEKTPOHHAs (popMyIia KOTOPOTO
15225226

Kakne opOWTanbHbIE KBAHTOBBIE YMCIIA €CTh Y JJEKTPOHOB aToMa, JJIEKTPOHHas (opmyla
koToporo 1s22s?2p®

K pasneny 4. Xumuueckasi cBsi3b

o

o

CoenuHenus oOpasyeTcs 3a CUET B3aMMHOTO MPHUTSKEHHUS BIIEKTPONOJIOKHUTEIBHOTO U
AIIEKTPOOTPHIIATEIIEHOTO HIIEMEHTOBY. JTO YTBEPIKICHHE

K xakomMy MeTO/ly KOBAaJICHTHBIX CBS3€H OTHOCUTCS yTBEpKACHUE: « XMMUYECKast CBSA3b MEXKAY
JIBYMsI aTOMaMH OCYIIECTBIISIETCSI C IMOMOIIBIO OJHOM MM HECKOJIBKUX AJIEKTPOHHBIX Tap,
KOTOpbIE JIOKAJM30BaHbl MPEUMYIIECTBEHHO MEXIy HUMH. XHUMHUYECKas CBS3b BCEria
JIBYXDJICKTPOHHAS M 0053aTEIIFHO IBYXIIEHTPOBast. YNCII0 AIIeMEHTapHBIX XUMUYECKUX CBSI3EH,
KOTOpbIE CIIOCOOEH 00pa3oBBIBATh aTOM WJIM MOH, PABHO €ro BaJICHTHOCTHU. B oOpa3oBaHuun
XUMHYECKOH CBSI3U MPUHUMAIOT y4acTHE BAJICHTHBIC QJIEKTPOHBL. »

XuMHUecKasi CBs3b, 0Opa3yrolascs MeXAy aToMaMu ¢ 0oiblIoi pazHocThio (6onee 1,5 mo
mkane [lonmwHTa) S7IEKTPOOTPHUIIATEIHFHOCTEH, MPU KOTOPOM oOO0IIas AJIEKTPOHHAs Tapa
MOJTHOCTBIO TMEPEXOTUT K aTOMY € OOJIbIIEH JIeKTPOOTPHIIATEIBHOCTBIO.



O O O O O O

XuMHUecKas CBs3b, 00pa3yloIIascs MeXly aroMaMu ¢ HeOOJbIIOi pa3HocThIO (MeHee 1,5 mo
mkane [lonmwHra) SJIEKTPOOTPUIIATEIHPHOCTEH, MPU KOTOPOM oOOIIas AJICKTPOHHAs Tapa
CMeEIIEHA K aTOMY € OOJIbIICH JIeKTPOOTPUIIATEIBHOCTHIO.

B BemecTBax, 00pa30BaHHBIX ITyTEM COCIHMHEHHS OJJMHAKOBBIX aTOMOB, XUMHUYECKasi CBS3b
XuMHUYECKas CBSI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tt CBsI3M MEXIy aTOMaMH KaJlusl ¥ KHCJIOPOJa B KapOoHaTe KaJIust

Kakoii Tun cBsi3u MeX 1y aToMaMu KUCIIOPOJIa M yriiepoja B KapOoHaTe Kaaus

Kaxkoii TvI1 cBsI3M MEXy aTOMaMH KUCIIOPOAA M BOOPO/Ia B KapOoHaTe Kasus

KoBasieHTHBIE HENOJSAPHBIE XUMUYECKUE CBSI3U UMEIOTCS B BELIECTBAX

K pasneay 5. lucnepcunblie cucrtembl. PacTBopbl. Crioco0bl BbIpaskeHHsl KOHIEHTPALMU

O O O O O O O O

O

HcTruHHBIA pacTBOp — 3TO

YacTuubl 1ucnepcHoi a3l HCTUHHBIX PACTBOPOB UMEIOT pa3Mephbl:

JucnepcHas ¢da3a MHUITYyINX HATTUTKOB

Adp03011eM ABIIAETCA:

OMyIbCHSI — 3TO CUCTEMa, 00pa30BaHHAs

[Tpumepamu pacTBOpOB, OJIM3KUMU 110 CBOMCTBAM K UI€AIbHBIM, SBJISIFOTCS PACTBOPHI

IIpu pacTBOpeHUN IPOUCXOAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JIaHHON Temreparype OoJjibllle HE pacTBOpsETCs, T.C.
pacTBOp, HAXOAIINIACS B COCTOSIHUU PAaBHOBECHS C TBEPI0i (ha3oii pacTBOpSEMOro BEIIECTBa,
Ha3bIBACTCS

HewnacelleHHpIi pacTBOpP — 3TO pacTBOP, B KOTOPOM IPH JTAHHBIX TEMIIEpaType U AaBICHUHU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHHUE YKE COJEPKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllleHHBI pacTBOP — 3TO PacTBOpP, KOHLEHTpalus BELIECTBA B KOTOPOM BBIIIE
KOHIIEHTPALlM1 HACBILIEHHOT0 pacTBOpa (IIpH JaHHBIX TEMIIEPAType U JaBJIeHUH) (1a-HET)

K pa3sneny 6. Teopus 3jieKTpoJMTHYECKOH qucconnanus. Peaknuu mnoHHOro o0MeHa.

0O O O O

o

o

CremneHp AMCCOIMAIIMH PACTBOPEHHOTO IEKTPOIUTA BO3pACTAET IPU

Kuciblie conu mpu aucconuanyu JarT

["a3 BIgENACTCS TPU B3aUMO/ICHCTBUU PACTBOPOB

CokpameHHoe HoHHOe ypaBHeHHe Ba?*t + SO42 = BaSOs COOTBETCTBYET B3aMMOIEHCTBHIO
MEX]1y BEIlleCTBaMU

Cokpamennoe nornsoe ypapHenne CO3z> + 2H* = CO2 + H20 coOTBETCTBYET B3aMMOIEHCTBHIO
MEX]y BEIlleCTBAMU

UMHUYecKol peakuuu Mexnay ruapokcuaoM Mmean (II) m pactBopoM cepHON KHCIOTHI
COOTBETCTBYET COKPALIEHHOE HOHHOE YPaBHEHHUE

B BoHOM pacTBOpe CTyneHYaTo JUCCOIMUPYET

paBuenuto peakimu CuClz + 2 KOH = Cu(OH)2 + 2 KCI cooTBeTCTBYET COKpaIEHHOE HOHHOE
ypaBHEHUE

B cokpaméHHOM MOHHOM ypaBHEHUHU PEaKIUU a30THOW KHUCIOTHI ¢ Tuapokcuaom meau (II)
cymma K03 HUIIMEHTOB paBHA

Vpasuenuto peaximu Zn(OH)2 + HaSOs4 = ZnSO4 + 2 H20 coOTBETCTBYET COKpaIiEHHOE
MOHHOE YpaBHEHUE

K pasneny 7. MonHoe npon3BeaeHne BOAbI, BOAOPOAHBIN MOKa3aTeab. 'napoaus cosei

o

OO O O O

o O

[TpousBeneHne KOHUEHTpAalUN THAPOKCHA-MOHOB M MOHOB BOJOPOJA HA3bIBACTCSI MOHHBIM
POM3BEACHUEM BOBI (Ja-HET)

3HaueHue MOHHOTO NMPOU3BEACHNE BObI IPU KOMHATHON TeMIepaType

BonoponHbeiM nokaszarenem Ha3bIBaeTCs

B nelirpansHoO# cpene pH

KoHIeHTpamus HoHOB Boopoza 10 Moyib/n1. BEIUMCIUTS KOHIIEHTPAIMIO THAPOKCHI-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauennn pH=11

Peakuus cpenpl npu 3nauennu pH=11 xucnas (na-uer)

[Tpu 3nauenun pH=7 peakuus cpessl meI04Has (J1a-HeT)



(@) 0 O O O
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ITpu 3Hauenun pH=2 peaxuus cpeasl Kucias (Ja-HET)

[Tpu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpepl

3anummuTe 1udpoit pH BogHOTO pacTBOpa, B KOTOPOM KOHIIEHTpAIs ruapokcua-nonos OH-
pasHa 107° moms/n

3anummTte 1udpoit pH pacTBopa, KOHIIEHTpAIUs BOJIOPOIHBIX HOHOB B KoTopoM paBHa 0.001
M

XHUMHUYECKOE B3aUMOJICHCTBUE COJIM C MOJIEKYJIAaMH BOJIbl HA3bIBACTCS

Peakuust ruaposinza OTHOCUTCS K pEaKLUsIM

['unponu3y He moJBepraroTCs coyu, 00pa3oBaHHbIE

Bribepure comnu, 00pazoBaHHOM c1ab0if KUCIOTON M CUIBHBIM OCHOBAaHHEM

K paszneay 8. KoMmiuiekcHble coeTUHEHUS

@)
@)
@)

O O O O O O

O

(@]

o

Teoprs KOMIUIEKCHBIX COCIMHEHUI OCHOBAaHA

IlenTpanbHOE MECTO B KOMIUIEKCHOM HOHE 3aHUMAET

Yactuna(kaTuoH, AaHWOH, HEWTpaimbHas  MOJIEKyJa), KOTOpas  KOOPAWHUPOBAaHA
KOMILJIEKCOOOpa30BaTesieM Ha3bIBaeTCs

KoopanHanmoHHOE YKCIIO YKa3bIBaeT Ha

CrerneHb OKUCIIEHUS HOHA-KOMILIEKCOOOpasoBaresis B komiuiekcHoM none [Ni (NHz)sCI]*
Bribepure ¢popmyny nenranuanoakBadeppara (1) kamus

KomrutekcHomy coenunennio K3[Co(NHz)2 (NO2)s] cooTBeTCTBYET Ha3BaHue

B coenunennu Ks[Fe H2O (CN)s] koopAMHAIIMOHHOE YHCIIO PABHO

KommiekcHble coeuHeHHsT MO0 MEepBUYHOM JUCCOLMALIMM BBICTYHNAIOT KaK CHUJIbHbIC
AIIEKTPOJIUTHI (Aa-HET)

KommiekcHble coeuHeHHsl 0 BTOPUYHOM JUCCOLMALMU BBICTYHNAIOT KaK CUJIbHbIE
AIIEKTPOJIUTHI (Aa-HET)

KoHcTanTa paBHOBeCHsI JUCCOLMALIMU KOMIUIEKCHOTO HOHA Ha3bIBAETCS

KoHcTanTa yCTOMYMBOCTH - 3TO BEIMYMHA 00paTHAast KOHCTAHTE HECTOWKOCTH (J1a-HET)

YeMm MeHblIIE 3HaYEHHE KOHCTaHThl HECTOMKOCTH, TeM YCTOHYMBEE KOMIIJIEKCHBIN MOH (1a-
HET)

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

CreneHb OKUCIICHHS HOHA-KOMILICKCO00pa3oBareist B KoMiuiekcHOM coeauaeHun K[PFs]
HasBanuto — rekcanutpoxo6banstar (I1I) kanus coorBeTcTByeT popmyna

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIM BAPHAHT)

TectupoBanue 00y4darOIIUXCs UCTIONB3YETCS B TEKYILIEM KOHTPOJIE U B MIPOMEXYTOUHOMN

aTTeCTAIlMU JUIS OIICHUBAaHUS YPOBHS OCBOSCHHOCTH CTYICHTAMHU Pa3JIMYHBIX Pa3fiejioB U TEM
JTUCHUTUTMHBL U TIPOM3BOIUTCS B cucteme moodle Ha caiite «Test DUOC ®I'BOY BO T'AY
CesepHoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3padbaThIBaeT U pa3MelIaeT Ha CTPAHULIE CBOEr0 Kypca TECTbI, YKa3bIBas

B UX HAacTpoOMKax JaThl, KOTJa TeCThl OyayT JOCTYNHBIMU JUIsl TIPOXOXKAEHUS, BpeMs, KOTOpoe
OTBOJUTCS Ha BBIMOJIHEHUE OJHON MOMBITKH, KOJHMYECTBO MOIBITOK, MPEAOCTABISIEMOE KAXKIOMY
cTyaeHty. OOyuwaromuecss MOIy4aroT HMH(OpMAIMIO O JaTe U BPEMEHH TecTHpoBaHUs. B
HAa3HAYCHHOE BpPEMsl CTYACHTHI 3aXOJiIT B cucTeMy Moodle ¢ JMYHOro akkayHTa M MPOXOMSAT
tectupoBanue. [locne TectupoBanust GopmupyeTcst Tabiuua ¢ oueHkamu oOydvaronmxcs. Ilo
pe3ysibTaTaM MPOBEPKH PE3yJIbTaTOB TECTUPOBAHUS BBICTABIIAIOTCS OILEHKH B COOTBETCTBHUH C
KPUTEPHSIMHU.


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

IIkaJia oneHMBaHUSI TECTUPOBAHMS HA 3a4eTe

%0 BBINOJIHEHHH 321aHUA Pe3yabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEHO

BOHpOCLI AJIA CIaYII YCTHOI'O0 3a1€eTa
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28.

ATOMHO-MOJIEKYJIsIpHOE YueHUE. OCHOBHBIE MIOHATHS XUMHH.

3aKOH COXpaHEHUsI MaCChl BEIIECTB, €r0 3HAUEHUE B XUMHUH.
3aKOH KpaTHbIX OTHOLLIEHUM.
3aKOH ITOCTOSIHCTBA COCTABA.
3akoH ABoOrazpo, CIeACTBUA U3 3aKOHA. MOJISIpHBIN 00BEM.

OCHOBHBIE Ta30BbIEC 3aKOHHI.
3aKOH OSKBUBAJICHTOB, TNoOHATHE 00 okBuBaieHte. CnocoOsl pacuera
AKBUBAJIEHTA ITPOCTOTO U CJI0KHOT'O BEILIECTBA.

OTKpBITHE JIEKTPOHOB U PEHTT€HOBCKUX JIYUEH.

OTKpBITHE ¥ CYITHOCTD SBJICHUS PAAHOAKTHBHOCTH JIEMEHTOB, O-, 3-, Y-JIydH.
Monens atoma Ix.Tomcona. Ilnanerapuas monens Pezepdopaa. [ToctynaTs
bopa.

CoBpeMeHHbIE NpPEACTaBIeHUsI O cTpoeHuu aroma. CocTaB aTOMHBIX sJEp.
[TonsiTue 06 n3oTOMNAXx.

KBanTOBBIE UNCHA.

Pacnpenenenue anekTpoOHOB MO 3HEpreTu4eckuM ypoBHsaM. [Ipunnun [Taynu.

[IpaBuno Xynpaa. IIpaBuna KineukoBckoro.

[MombITkH KIaccuukanum XuMHYECKUX dieMeHToB 1o [1.M1. Menneneena.
OtkpbiTHE MeHeneeBbIM IEPUOANIECKOro 3akoHa. [lepuonnueckuii 3aKoH.
CTpyKTypa TEpHOIWYECKOW CHCTEMBI JJIEMEHTOB. l3MeHeHHe CBOWCTB
AJIEMEHTOB MO MEPUOAAM U TPYIIIIAM.

S-, p-, d-, f-a;memMeHTHI ¥ UX MeCTO B mepuoauueckoit cucteme. CemelicTBa B
IC.

XapakTepUCTHUKA 3JIEMEHTA 10 UX MOJ0KEHUIO B IEPUOJUYECKON CUCTEME.
Xumuyeckass cBsa3b [loHste 00 »Heprum cBsizu. Hacklmaemocts
HaIpPaBJIECHHOCTh XUMHUYECKOM CBSI3H.

[TonsitTue o THOpUAM3ALMKM DJIEKTPOHHBIX OOJIAKOB W MPOCTPAHCTBEHHOM
KOH(UTYpAIIMU MOJIEKYIL. G- U T-CBSI3b.

KoBanentnas xumuueckas cBsizb. OOMEHHBII U JTOHOPHO-aKLIENTOPHBIM
MEXaHHU3MbI 00pa30BaHUS KOBAJIEHTHOU CBSI3U.

NonHas xumuyeckas CBs3b.

Merannnueckas CBA3b.

Bonoponnas cBa3p. MexXMOIEKyIsIpHbIE B3aUMOICHCTBUSA.

Hucnepcusie cuctembl. CTeneHb AUCIIEPCHOCTH BemlecTBa. Knaccudukanus
JIACTIEPCHBIX CUCTEM. PacTBOpHI Kak TUCTIEPCHBIE CUCTEMBI.

Knaccudukanus MCTHHHBIX pacTBOpoB. PacTBopumocTh. ['mapatHas Teopus
pactBopoB [I.11. Menaeneena.

PactBopumocTs  BemiecTB. TemnoBble 3(pQexTsl MpU  PaCTBOPEHHH.
3aBUCUMOCTbH PACTBOPUMOCTH OT JIABJIEHUS U TEMIIEPATyPHI.

OO01mas xapakTepucTUKa paCTBOPOB U IpOIecca pacTBOPEHUS. PacTBOPUMOCTH
TBEPJBIX, KUAKUX M Ta3000pa3HBIX BEUIECTB.




29. KoHneHTpaIus pacCTBOPOB U CITOCOOBI €€ BBIPaKEHUS.
30. Teopust  amekTponmuTudeckod  mucconmanuu.  CTemeHb,  KOHCTaHTa
ANEKTPOIUTUYECKON TUCCOLUAIUH.
31. IlpuMeHenue 3akoHA JICWCTBYIONIMX Macc K HMOHH3AIMUA  CIIA0BIX
AEKTPONUTOB. 3akoH pa3baBnenus: OcTBaibaa.
32. OCHOBHBIE TIOJIOKEHUS TEOPHH CHIIBHBIX 3JIEKTPOIUTOB. [[OHATHE aKTHBHOCTH
HOHOB.
33. Peakuuu nonnoro oomeHa. Ycnosus nporekanusi. CocraBieHne ypaBHEHHN
peaxkuii HOHHOTO OOMeHa.
34. lucconmanusi BoAbl. MOHHOE TpPOW3BEJNCHHE BOJABI M €ro CBOMCTBA.
Bonopoansrii mokazarens. bydepHbie pacTBOpHI.
35. Pacuér u metop1 u3mepenust pH pacTBopos.
36. I'maponm3 coneit. Tunnunbie cirydan ruaponansa. O6paTuMblii 1 HEOOpaTUMBII
THJIPOJIN3.
37. OCHOBHbBIE  TOJOXEHHS  KOOPIMHAIMOHHOW  TEOpuH  0OpazoBaHUs
KOMIUIEKCHBIX COEIMHEHUM.
38. Homenknatypa # H30MepHsl KOMIUIEKCHBIX COCJUHEHHH. 3HaueHue
KOMIUICKCHBIX COSAMHCHHUN B XHMUH.
39. Jluccoumanusi KOMIUICKCHBIX COCAMHCHUN. YCTOWYHMBOCTh KOMILICKCHBIX
coenuHeHnil. KOHCTaHTBI HECTOWKOCTH M YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.

Oo0pa3sen 3a4eTHOrO0 OMJIeTa (2 ceMecTp)

OI'BOY BO T'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOTo 3aypabs
ATpOTEXHOIOTMYECKUN UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VyebOHas TucHUAILUINHA XUMUA

JUIsl HarlpaBiieHUs oAroToBkU 35.03.06 «ArpouHxKeHepus»

SauerHbril Omier Ne 1

1. Xumunueckas cBsi3b [lonstue o0 sHeprum cBsi3u. HacblliaeMocTh M HaIlpaBIEHHOCTb
XUMHUYECKOU CBS3U.

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

3. Haiitu nporneHTHYI0 ¥ HOpMalbHYIO KOHIeHTpanuu 1,5M pacTBopa COJISHOW KHUCIOTHI
(mnotHOCTH pactBopa 1,05r/mi)

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

IIpouenypa oueHuBaHus 3a4eTa
3ayer MpoXOAUT B NMHCbMEHHOM (opme M B (opme cobecenoBaHHMs IO MaTepuary
quciuminHabel. OOydaromeMycst JOCTAaeTCsl BapUaHT 3aJaHus IyTeM COOCTBEHHOTO CIIy4aHOTO
BBIOOpA U MpesjocTaBisieTcs 15 MUHYT Ha MOATOTOBKY. 3aliTa TOTOBOTO PEIIEHHUs IPOUCXOINT B
BHJIE COOECEIOBaHMS, HA YTO OTBOJAMUTCS 5 MUHYT. 3aJjaHue COCTOUT U3 3 BOMPOCOB, TpeOyromne
YCTHOTO U MMCHbMEHHOTO OTBETA (TE€3HUCHI OTBETA, POPMYIIbI 3aKOHOB U BETTMYHH B HETO BXOISIIUX,
CXEMBbI, YPaBHEHUS).



Ika/ja oueHMBaHUs YCTHOI'O 3a4eTa

OneHka Onucanue

3a4TCHO CTYACHT CaMOCTOATCIIBHO OTBCTUJI Ha TCOPCTHYCCKUC BOIIPOCHI, HaluMcal

BBIpAXKCHUA [JIA 3aKOHOB, YKasaJl BCIWYMHBI B HHUX BXOIAAIIHNE W CAWMHHUIIBL
HU3MCPCHUA; pPCIIACT 3aJaHUC, HUCIIOJIb3YS BCCh apCCHAJI MMCIOIIUXCA 3HaHHﬁ,
YMeHI/Iﬁ N HaBBIKOB; YMECT OLICHHMBATb, aHAJIIM3WPOBATH U O606HIaTB, J€1aThb
BBIBOJbI, BJIaAACCT crocoboaMu peliCHuA 3agaHuA; OCBOUJ U3Yy4aCMbIC 3aKOHBEI,
ImpaBujia 1 TTOHATHA

HE 3aUTCHO | O0YYaroIuiicss AOMYCTHI rpyOble OMMOKA M HE MOT IPUMEHHTDH IOJy4YEeHHBIC

3HaHUA [JJIs1 BBIIIOJIHCHUS 3adaHus, HE CMOT 000CHOBATh IIPUMCEHSACMBIC
TMOJIOKCHM A, 3aKOHBI, ITPaBUJIa U ITOHATHA HC OCBOCHBI

IIpumepHble 3anaHusA I IK3aMeHa B ()OpMe TeCTUPOBAHUS

Komnerennus OIIK-1. Criocoben pematy TUMOBBIE 33a4l MPOPECCUOHAIBHON AEITeIbHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMAaTHYE€CKUX M €CTECTBEHHBIX HAYK C MPUMEHEHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN

OO0 000ROOOOOO (@) @)

(0]

K pazneay 9. DiiekTponpoBoaHOCTH pacTBopoB. Konaykromerpus

XOopo110 MPOBOIUT IEKTPUUECKUIN TOK PacCTBOP

Br10epuTe mpoBOIHUKH IEKTPUIECKOTO TOKA

Pacnonoxxure HOMepa BOJHBIX PACTBOPOB B MOPSAKE YBEIUYCHHUS IIEKTPOIPOBOIHOCTH 1 —
KOH, 2 — HCI, 3 - H2CO3, 4 — KCI 5 - C2HsOH (oTBeT BBeCTH B BHJIE MTOCICI0BATEIBHOCTH
uudp 6e3 mpobeson)

MeTtoJ1, OCHOBaHHBIN HAa H3MEPEHUH DIICKTPOIPOBOTHOCTHA PACTBOPOB, HA3hIBACTCS
KoHnyKkTOMETpUsT TPUMEHSETCS JUIsl ONPEACICHHUS BJIOKHOCTH IIOYBBI, 3€pHA, KOPMOB,
IPOAYKTOB (J1a-HET)

BhipakeHue 3akoHa HE3aBUCHMOTO TIEPEMEIICHHS] HOHOB JJIsi PACTBOPA JIEKTPOJIUTAa UMEET
BU]I

3aKoHa HE3aBHCUMOTO TIepeMEIIeHHsI HOHOB OTKPHIT CBaHTe AppeHNYyCOM(1a-HET)

3aKoHa HE3aBHCHMOTO TIEpEMEIICHHSI HOHOB OTKPHIT Bribreasmom KombpayieM (j1a-Her)
VY aenbHas 3MeKTPONPOBOIHOCTD —

DKBUBAJICHTHAS JJICKTPOIPOBOJTHOCTD —

[Tpu yBenrueHUH KOHIICHTPAILIMH JICKTPOJIUTA yISIbHAS 3JICKTPOIPOBOAHOCTh PacTBOpa
DNEKTPOMPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOR C IMOBBIICHUEM TeMITepaTypsl Ha 1 rpagyc

pazaeay 10. O61mue cBOCTBAa METAVIOB

Kpurepuii, nexxaiuii B OCHOBE pa3/IeICHUsI METAJIOB Ha JIETKUE U TSAKEIIbIE

B 3emHoIi KOpe Oosibliie Bcero

Br16epuTe ps caMoro TBEpIOro ¥ CaMoro TYromjaaBKOro METaIJIOB COOTBETCTBEHHO

[Tpu HarpeBaHuu 3IEKTPONPOBOAHOCTh METAJUIOB YMEHbBINACTCA(Aa-HET)

SIBieHue CylIecTBOBaHMSI MeTalla B pa3HbIX (OpMax B TBEPIOM COCTOSHUU, WIIU
CHOCOOHOCTh MPUHUMATh Pa3IMyHble KPUCTALTHUECKHE (DOPMBI

CBolicTBO MeTa/lIOB  BbIOpachiBaTh JJEKTPOHBI C MOBEPXHOCTU TOJ JEUCTBHEM
3JIEKTPOMArHUTHBIX BOJIH, YTO 00YCIIOBICHO C1a00M CBA3bI0 BAJICHTHBIX SJIEKTPOHOB C SJIPOM
CBoHCTBO META/IOB, OOYCJIOBJIEHHOE TMPUCYTCTBUEM B HEM CBOOOJHBIX 3JEKTPOHOB,
KOTOpBIE HAIIPaBJICHHO IIEPEMELIAIOTCS IIPY HAJIOKEHUU DIIEKTPUYECKOTIO TOKA

Merami, uCnoNb3yeMbld JUIsl CILNIABOB, NPUMEHSEMBIX B CaMOJIETOCTPOCHMM; IS
BOCCTaHOBJICHUS METAJVIOB U3 OKCUOB: YCTOMYMBBI KOPPO3UU, C MAJIOU IIJIOTHOCTBIO —



O

[Tapa meTanioB, KoTopas OyaeT BbIpabaThIBaTh HANOOJIbILIEE HAPSKEHUE B TAIbBAHUYECKOM
JJIEMEHTE

OHeprus, HeoOXoauMast IS yaJIeHUs 3JIEKTPOHA U3 U30JIMPOBAHHOIO aTOMa Ha OECKOHEUHO
00JIBIIIOE PACCTOSIHNE

BennuuHa, KOJIMYECTBEHHO XapaKTEPH3yeT CIIOCOOHOCTh METajula OTAAaBaTh AJIEKTPOHBI B
pacTBOpE, T. €. €r0 BOCCTAHOBUTEIBHBIE CBOHCTBA

K pazpeny 11. Xumu4eckasi KHHeTHKA

@) o O O O

O

O

OCHOBHOH 3aKOH XUMHUYECKOW KUHETUKHU IJIACUT

OCHOBHOM 3aKOH XUMHYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KUHETUKU CPOPMYITUPOBAH

[Topsiiok XMMHYECKON pEeaklUh — 3TO CTENEHb B KOTOPYIO HYXXHO BO3BECTH KOHCTaHTY
CKOPOCTH XUMHUYECKOM PeaKkI[Mi B BIPAXKEHUU 3aKOHA ACHCTBYIONIMX MaccC (J1a-HET)

[Topsiiok XMMHUYECKOM peaKIMu — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHIIEHTPALUIO
pearupyroux BelecTB B BRIPAKEHUH 3aKOHA JEHCTBYIOMUX Macc (Aa-HeT)

Hucnio MoJieKyJl, y4acTBYIOIIMX B SJIEMEHTAPHOM aKT€ XMMHUECKOU PEaKIMU — 3TO

Ennnuna nzamepenns CKOpoCTH TOMOT€HHOW XMMUYECKON peakuuu

Bo ckonbko pa3 Bo3pacTeT CKOpOCTh xumuueckod peakuuu 2A(r) + B(r)= C, ecmu
KOHIIEHTpalus BellecTBa A yBenu4yuTcs B 3 paza? (oTBeT gaiite uudpoii)

Bo CKkobKO pa3 yMEHBIIMTCS CKOpOCTh Xumuueckod peakuuu A(r) + 3B(r)\= C, eciwm
KOHIIeHTpanus BeniectBa B ymensiutes B 3 pa3a? (oTBeT aaiite nudpoit)

OueHute N3MEHEHUE CKOPOCTH XuMHuuecko peakuuu 2A(r) + B(r)= C, eciiu KOHLIIEHTpaL1iO
BEILECTBA A YMEHBIIUTH B 3 pa3a, a KOHIEHTpalLHIo BeuecTsa B yBennuuts B 3 pasza
CKopoCTh TOMOTEHHOM peaKIMy MPOTEKAIOIICH B BOJHOM PacCTBOPE 3aBUCUT OT

CpenHsis CKOpPOCTh TOMOTE€HHOM XMMHYECKON peakuuu [0 HW3MEHEHUIO KOHILIEHTPALUU
U3MEpSIeTCs

K kako#l TeOpuu OTHOCUTCS JAHHOE ONPEJIEICHUE: B PEAKI[MU MOTYT y4acTBOBAaTh TOJBKO T€
MOJIEKYJIbI, SHEPTUS KOTOPBIX O0JIbIIIE CPETHEN SPHEPTHUH MOJIEKYJT HA KaKyIO-TO ONPECICHHYIO
BEJIMYUHY

DHeprusi akTUBAIIUU JICKUT B JIUAMA30HE

K pazneay 12. OkucuTeIbHO-BOCCTAHOBHTEIbHbBIC PEAKIIUHA

O O O O O O O O
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OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

OxucauTens — 310

[Tpouecc BoccTaHOBIIEHUS — 3TO MPOLIECC

JlaHHOE BEIIECTBO SABISAETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BelIecTBO SABISETCS TOIbKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBUE MEKY ITOJIypEaKIIMEW U Ha3BaHUEM IIpoLecca

YcTaHOBHUTE COOTBETCTBUE MEKY YPaBHEHHEM XMMHUECKOH peakluy U €€ TUIIOM
YcTaHOBUTE COOTBETCTBHE MeXay artomMoM ¢ochopa B (opMmyne BelecTtBa MU €ro
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBIISATH
OKHCIUTENBHO-BOCCTAHOBUTEIBHONW PEAKIIUEN SIBIIAETCS

BoccTanoBuTtenbHbIE CBOICTBA a30T MPOSBISET B peakluu

B coenunenusax: PH3, P205, H3PO3 dochop umeer creneHn OKHCIEHHS, COOTBETCTBEHHO
paBHBbIE:

BoccTanoBuTENBHBIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHNMAaNIbHYIO CTETIEHb OKUCIICHUSI XJIOP MPOSBIISET B COSIMHEHUH

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

Haubonpbiyto cTenenb OKUCIeHHs] MapraHell UMEET B COEIMHEHUN

B ypaBHenun peakumu, cxema koropodr H202 + HI — H20 + 12 kosdpdunment nepen
(hOpMyJIOi OKUCIIUTENS paBeH

OnnHaKOBYIO CTENEHb OKUCIEHUS JKEIIE30 MPOSBISIET B COEINHEHUSX !

K paszpeny 13. Duekrpons. 3aKoHBbI 3J1eKTPOIN3A.



o

DNEeKTpOIn3 —

JlonoTHUTEIbHOE HANPSHKEHHE, KOTOPOE HAI0 MPHIIOKUTH K AIIEKTPOAAM, IS TOTO YTOOBI
AIIEKTPOJIM3 1IeT OeCIPEnsITCTBEHHO HAa3bIBACTCS

[poreccer Ha katoxae K(-) mpu anmekTponmse

[Ipouieccol Ha aHO/E A(+) MPHU AIEKTPOIU3E

Onpeznenute BEpHOE ypaBHEHHE IpoIecca, MPOTEKAIONIET0 Ha aHOJIE TPHU DIICKTPOJIU3e
BOHOTO pactBopa conu KClI

Onpeznenute BepHOE YpaBHEHHE IPOIIECCa, MPOTEKAIONIET0 Ha KaToIE IPH SJICKTPOJIU3e
BOJHOTO pactBopa conu KCI

Onpeznenute BEpHOE ypaBHEHHE IMpOIEcca, MPOTEKAIONIEr0o Ha aHOAe TPU DIIEKTPOJIU3E
BOJHOTO pactBopa conu AgNOs3

Onpeznenute BEepHOE ypaBHEHHE IpoIlecca, MPOTEKAIONIET0 Ha aHOJIE TPHU DIICKTPOIIU3e
pacmiaBa conu AgNOs3

Onpeznenute BepHOE YpaBHEHHE IPOIECCa, MPOTEKAIOMIET0 Ha KaTOIE IPH SJICKTPOJIU3e
pacmiaBa conu AgNOs3

Onpeznenute BEpHOE ypaBHEHHE Ipolecca, MPOTEKAIONIET0 Ha aHOJIE TPHU DIICKTPOIIU3e
pactBopa coinu AgNO3

[Tpu anexTponuse paciuiaBa cyjib(ara MarHusi Ha KaToJIe BbIACISCTCS BOIOPOI (J1a-HET)

K pasneay 14. daexkrpoxumudeckue npoueccobl. [loreaumomerpus

O O O O O O O

(@]

o

o

Ha rpanune pa3aena ¢as T/ BO3HUKaeT

Ypasuenue HepHcra oTpakaeT 3aBUCUMOCTD

VYpaBHeHMe, jexallee B OCHOBE IOTEHIIMOMETPUUECKOTO METOAA

DNEeKTPOJHBINA MOTEHIIMAT BOSHUKAET Ha TpaHuIle pa3zaena a3

PaBHOBeCHBIH ICKTPOAHBIN TTOTEHITUAT PACCUUTHIBAIOT 110 ypaBHeHHIO BauT-T'odda (1a-Her)
VYpasuenue HepHcTa, onpeaensionero paBHOBECHBIHM 31€KTPOAHbBIN MOTEHIA UMEET BH/]T
Ha rpanune pasnena ¢a3 Tk BOZHUKAET CJIOH U3 3apsHKEHHBIX YaCTHUI], KOTOPBIA HAa3bIBACTCS
(3 cnoBa)

Meton  uccnenoBaHUs, OCHOBAaHHBIM  Ha  M3MEPEHUU  DJIEKTPOABMKYIIEH  CHIIBI
raJIbBAHUYECKOTO 2JIEMEHTA, HAa3bIBACTCS

[ToreHOMETpUS PUMEHSETCS ISl ONpPEJENeHHs] KOHLEHTPAlluu BOJOPOJHBIX MOHOB (J1a-
HET)

[ToTeHIIMOMETPHS MPUMEHSIETCS AJI ONIPEICIICHUS COJIECOIEPKaHUS (J1a-HeT)

K paspeny 15. Koppo3us mera/uios. Crioco0bl 3alliMThI 0T KOPPO3HH

o

o
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Koppo3us sBiasieTcs HEKOHTPOJIUPYEMBIM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM IIPOLIECCOM,
IpU KOTOPOM MeTalll, Tepsis JIEKTPOHbI, OKUCIIAETCS (1a-HeT)

Koppo3ust npoucxoaur ¢ BeIJIEIEHUEM SHEPTUHU U pacCEMBaHUEM MeTailia (J1a-HeT)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIM ITPOLIECCOM, TIPH
KOTOPOM HMOH MeTaJula NEPEXOIUT B BOCCTAHOBJICHHYIO (GOopMY (Ha-HET)

Koppo3sus — 3ro

Merann npu Koppo3uu

IIprn4ynHOM KOPPO3UU ABIAETCA

Haubonpiiee pacrnpocTpaHeHre HMEET KOpPPO3HMsI METaIOB TOJBKO € KHUCIOPOJHOU
Jenoaspusanuent (qa-Her

Haubonee akTuBHO KOppoaupyeT

PesynpTar mpoTekaHus KakuMX XMMHMUYECKHX PEaKIHUil, B KOTOPBIX IOCIE pa3pylICHUs
METaJUIMYECKOW CBSI3M, aTOMBl METajula M aTOMBI, BXOJSIIME B COCTaB OKMCIINTEIEH,
00pa3yIoT XUMHUYECKYIO CBSI3b

VYpaBHeHHEe, KOTOPOE MOXKET OBITH TPUMEPOM Ia30BOM KOPPO3UHU

K pasneny 16. Kosumurarusabie csoiicrBa. Kpuockonus
@) MGTOH, OCHOBAHHBII Ha HU3MEPCHHUU NMOHUKCHHA TCMIICPATYpPhl KpUCTAJIM3allUKU pacTBOpa,

Ha3bIBACTCA



o Kpuockonus mpumeHsieTcs Uil ONpeAesIeHUs] OCMOTUYECKOT0 JaBJieHus (1a-HeT)
o B ocHOBe KpHOCKONMMYECKOT0 METO/1a JIEKHUT
o BeIpaxkenue nepsoro 3akoHa Payns ans pactBopa 31€KTpOIUTa UMEET BUJL
o Han pacTtBopoM JaBiieHHE HACBIIIEHHOTO IIapa pPAacTBOPUTENS BBIIIE, YEM HaJ YHUCTHIM
pacTBopUTeieM (Aa-HET)
o Han pactBopom JaBieHue HACBILIEHHOTO M1apa pacTBOPUTEINS BCETJa HUXKE, YEM HAJl YUCTHIM
pacTBopuTeieM (Aa-HET)
o PacTtBOp caxapa u pacTBOp IOBAPEHHOU COJNM MPU OJMHAKOBBIX MOJISIIBHBIX KOHILIEHTPALUAX
3aMEep3HYT MPU OJHOU U TOM ke TeMiiepaType (aa-HeT
o 3akon Baut-T'opda nos3Bonser paccuuThiBaTb OCMOTHYECKOE JaBlieHHUE pPa30aBIEHHBIX
pPacTBOPOB (Ja-HET)
o Ilpu ognHakoBOW KOHIIEHTpPAI[MM PACTBOPEHHOTO BELIECTBA KOJUIMTAaTHUBHBIE CBOMCTBA (Ap,
pocM, ATkp, ATkui) pacTBOPOB NEKTPOIIUTOB
o Pacnonoxure HOMepa BOJHBIX pacTBOpPOB B TIOPAJIKE IOHWKEHUS TEMIEPATYp
kpuctauusaiuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(OTBET BBECTH B BHJIE MTOCIIEIOBATEILHOCTH ITUGP 6€3 mpoOenoB)
IIlkajia OeHUBAHUS TECTUPOBAHUS HA DK3aMeHe
% BBINOJHEHUS 3a]aHUSA Baau no 5-6anbHoii cucreme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2
Bomnpocsl 1J11 ciauM yCTHOTO 3K3aMeHa
Kon Bormpocsr
KOMITETCHITHT
1. DnexTponpoBOAHOCTb CpeA, YJelbHass 3JIEeKTPONpOBOAHOCTh. Crocol
W3MEPEHUS U MPAKTHIECKoe nMpuMeHeHne. Konaykromerpusi.
2. DKBUBAQJIEHTHAs 3JEKTPONPOBOAHOCTh. COOTHOIIEHHE €€ ¢ yAeIbHOH
ANEKTPONPOBOJIHOCTHIO M C MOJBUKHOCTHIO MOHOB. 3akoH Konbpayiia.
[IpakTHueckoe npuMeHeHHE
3. TIpakTtHueckoe ornpeneneHne KOHIYKTOMETPHUECKUM METOJIOM CTETICHU U
KOHCTAHTBI AJIEKTPOTUTHUECKON AUCCOIMAINU CIa0bIX ANEKTPOIUTOB.
4. Ilpaktuueckoe  ompenelieHne  KOHIYKTOMETPHYECKUM  METOJIOM
AKTUBHOCTH U KOA((UIIMEHTa aKTUBHOCTH CHIIBHBIX AJIEKTPOJIUTOB.
OIlK-1 5. Konnykromerpuueckoe TutpoBanue. OCHOBBI METO/1a, IPUMEHEHHUE.
6. Ilonoxenue metamioB B mnepuogudeckour cucreme JI.VM1. Menneneesa.
CrpoeHue aTOMOB METAJIJIOB.
7. dusmnydeckue CBONCTBa MeTaLIOB. [[puMeHeHne MeTaioB.
8. CmocoObl TMONydeHHs] METAUIOB W3 OKCHIHBIX, CYIbQUIHBIX U
KapOOHATHBIX PY/I.
9. XumHYecKue CBOHCTBAa METAILIOB.
10. Xumuueckass kuHeTHKa. CKOpOCTh XHMHUYECKOW pEaKIuH. 3aKoH
JEHCTBYIOMUX Macc (OCHOBHOW 3aKOH KWHETHKH), €r0 MaTeMaTHYECKOe
BbIpakeHne. KoHcTaHTa CKOpOCTH XMMUYECKOM peakIuu,




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.
33.

[Topsanok 1 MOJEKYJIIpHOCTh peakunil. OCHOBHOW 3aKOH KWUHETHUKHU JJIsSt
peakuuu 1-ro, 2-ro, 3-T0 NOPSIIKOB.

[Iepuon nonynpespaieHus. 3aBUCUMOCTb IIEPHO/1a OJIYIPEBPALLIEHUS OT
HAa4aJIbHOW KOHUEHTPALIMKU BELLECTBA.

BiusiHue TemmepaTypbl Ha CKOPOCTh XMMHUYECKHUX peakuuil. IIpaBuio
Bant-T'odda. DHeprus aktuBanuu, ypaBHEHHE AppeHuyca.

Karamuz wu ero @Qopmbl. MexaHusm JeHCTBUS — KaTallM3aTopa.
@depMEHTaTUBHBIA ~ KaTalu3, €ro OCOOEHHOCTM U  3HAU€HUE B
OMOJIOTrMYECKHX MpoIeccax.

Cnoxnbie peakunu. KuHeTrka 1enHbIX peakiiuii.

OOpaTuMOCTh XMMHUYECKHX peaklUi, XMMHYECKOe paBHOBEcHE. 3aKOH
JEUCTBYIOIMX Macc /Ui 00paTuMBbIX peakiuii. Koncrtanta paBHOBeCHS.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle-Ilarense.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [IpuHImMn cocraBiaeHUs
YpPaBHEHUH  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil. Meron
AJIEKTPOHHOTO OaJiaHca.

Baxxneiilne okuCIUTENU U BOCCTAHOBUTENH. BiinsiHME cpelibl Ha TeueHue
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.

Tunbl OKMCINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIHH.

CrtpoeHue M MexaHH3M O0pa30BaHHE JABOWHOTO 3JEKTPHUUECKOTO CIIOS.
OnexTpoi. DIeKTpoAHbli noTeHuuan. Ypasuenue Hepucera. Bonopoanbiit
3IEKTPOJ.

XUMUYECKHE M  KOHILIEHTPAllMOHHBIE TaJlbBAHUYECKUE LENH, HUX
anexkTpoaBxymias cuia. smepenue 3/1C.

[Torenunometpus. Munukaropusie 3eKTpobl. CTEKISHHBIM 3JIEKTPOL,
€ro YCTPOWCTBO M MPUHUHUII JEUCTBUS. OJEKTPOAbl CpPaBHEHUS.
XnopcepeOpsiHbINA 3JEKTPOI, €ro YCTPOHCTBO U MIPUHIUI ICUCTBUSI.
[ToTeHMOMETPUYECKUI METOI OTIPEAEIICHHS KOHIIEHTPALMH BOJOPOIHBIX
HMOHOB CTEKJISIHHBIM JIEKTPOJOM.

TepmoanHaMuueckass HEYCTOMYMBOCTh MeTaIoB. Koppo3us meTaiioB u
€€ BuJpl. XMMHUYECKasi KOPPO3Hs METAILIIOB.

ONEKTPOXUMHUYECKAs] KOppo3us METAJIJIOB. Mexanusm
3JEKTPOXUMHUYECKON KOPPO3UU METAJLIOB B Pa3HBIX CpElIax.

CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

KomurarusHele CBOMCTBA PaCTBOPOB JJIEKTPOJIMTOB U HEIJIEKTPOJIUTOB.
ITonm>xeHne NaBIeHUs HACBHIILIEHHOTO I1apa paCTBOPUTEIIS HaJl PACTBOPOM.
3akonsl Payns. Kpuockomust u €€ mnpakThyecKkoe MpPUMEHEHHUE.
D0ynuockomnus 1 €€ NpakTHYecKoe MpUMEHEHHE.

OcMmoc. OcmoTtrueckoe AaBiaeHUE U ero u3mepenne. 3akoH Baut — [N'ododa.
buonornueckue npoueccsl ¥ 0CMoc.

Tepmoxumusa. Onrampnus. 3akoH Iecca u  ero  ciueacTBUs.
TepMoxuMuuecKue pacyeThl.

Xumudeckasi TEpMOJIMHAMUKA. JHTpoOIHs, SHeprus [ nbdoca.

3akoHbl  TepMoauHaMHMKU. OILlEHKa  BO3MOXXHOCTH  IPOTEKAHMS
XMMHYECKON PEaKIUU.

IIpoueaypa ouneHMBaHUA IK3aMeHA

[IpomexxyTouHas arrectanus, Kak KOMIUIEKCHOE MEPOIIPUATHE, BKIFOUAET IPUEM YCTHOTO
9K3aMeHa. DK3aMEHbl NPUHUMAIOTCS NPENOJABATENIIMU, BEAYIIMMHU JIEKIIMOHHBIE 3aHATUA. B
OTJIENbHBIX CIy4asX MpH OOJIBIIOM KOJMYECTBE TPYII y OAHOIO JEKTOpa WM IpU OOJBIION
YHUCJICHHOCTU TPYINBI C pa3pelleHusl 3aBenyloIlero kadenpoi IOIycKaeTcs MpPUBJICYCHHE B




IIOMOIb OCHOBHOMY JIEKTOPY IPENOAAaBATENs, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHUS B IPyIIIax.
DK3aMeH MPOBOJUTCS TOJIBKO IPH MPENABIBICHUM CTYICHTOM 3a4€THOW KHUKKHU U MPU YCIOBUU
BBITOJIHEHHS BCEX KOHTPOJIBHBIX MEPOTNIPHUATUHN, IPEYCMOTPEHHBIX YU€OHBIM IIJTAHOM U paboueit
nporpamMmoil mo uszydaemoil nucuuiuinHe. CTyaeHTam Ha SK3aMEHE IPEAOCTaBIIsAECTCA IPaBO
BBIOpaTh OAMH U3 OmieToB. Bpemst moaroroBku k orBery cocraBiser 30 munyT. Ilo ucreuenuun
YCTaHOBJICHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTh Ha BOIPOCHI SK3aMEHAIIMOHHOTO Ouiera.
Pe3ynbraThl 3K3aMeHa OLEHUBAIOTCA IO YETHIPEXOAJUIbHOW CcHUCTEME (COTJIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHO») U 3aHOCSATCS B 3K3aMEHAIIMOHHYIO BEIOMOCTb
U 3a4ETHYI0 KHIKKY. B 3aueTHyl0 KHHMXKKY 3aHOCATCS TOJBKO IOJIO)KUTEIbHBIE OLEHKH.
[ToanucanHbIi TpenogaBaTeneM 3K3eMILUISP BEIOMOCTH CAAETCS HE MO3/IHEE CIECAYIOUIEro ITHS B
JIeKaHaT, a BTOpPOW XpaHWTcs Ha Kadenape. B ciaydae HEsBKM CTyAeHTa Ha 5JK3aMEH B
9K3aMEHALIMOHHOM BEIOMOCTH JEJIAeTCs OTMETKa «He sABWICS». CTyHEeHTbl, HE NPOILUEIIINE
IPOMEXYTOUHYIO aTTECTAIMIO 10 IpaduKy Ceccuu, JOKHBI JIUKBUANPOBATH 3a/I0JKEHHOCTh B
YCTaHOBJICHHOM IOPSIKE.

IIkana oneHMBaHUs YCTHOI0 9K3aMeHa

Orenka Onucanune

O1eHKa «OTJIIMYHO» BBICTABISIETCS 00YYArOIIEMYCsl, €CIIH OH TITyOOKO W MPOYHO
YCBOWJI IPOTPaMMHBIM MaTepHuall, UCUEpIBIBAIOLIE, MOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, 0Ka3blBaeT BEPHOE OHUMAHUE XMMHUECKON
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JlaeT TOYHOE OIPEIEICHUE U UCTOJIKOBAaHUE OCHOBHBIX IIOHSTUM, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEeJIeIEHNEe XUMUYECKUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMU, BOIIPOCAMHU U IPYTUMU
BUJAMU TPUMEHEHUs 3HAHUH, MPABUIBHO OOOCHOBBIBAECT MPHUHATOE pPEIEHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABbIKAMU U IIPUEMaMM BBIIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHka «XOpowIo» BBICTABISAETCA OOy4arolleMycs, €CIM OH TBEpIO 3HAeT
Marepua, 'paMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOIyCKas CYLIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BONPOC, IPABUIBHO NPHUMEHSET TEOPETUUYECKUE
IOJIOKEHUs IIPU PELIEHUM MPaKTUYECKUX BOIPOCOB U 3aj1ay, BIaaeeT
HEO0OXOIMMBIMU HAaBbIKAMU U MPUEMaMH UX BBITIOJTHEHHUS.

O1eHKa «yZOBJIETBOPUTENILHO» BBICTABISETCS OOydaromeMycs, €Ciid OH UMEeT
3HaHUS TOJIbKO OCHOBHOI'O MaTepHaja, HO HE YCBOWJ €ro JeTaleil, JOIyCKaeT
3 HETOYHOCTH,  HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYIHUPOBKH,  HapyIIEHUS
JIOTUYECKOW TMOCIEA0BATENbHOCTH B M3JI0KEHUH MNPOrpaMMHOI0 Marepuana,
UCTBITHIBACT 3aTPYAHEHUS IPU BBIOJHEHUN PAKTUYECKUX paboT.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMycsi, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH IPOrpaMMHOT0 MaTepuraa, JOIMyCKaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C OOJIBIITUMHU 3aTPYAHCHUAMU BBIIIOJIHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIETBOPUTENHHO»  CTAaBUTCS
00yJaronuMcs, KOTOpPbIe HE MOTYT MPOAOKUTE 00ydeHHe 0e3 TOTOTHUTETbHBIX
3aHATUI




OO0pa3sen 3x3aMeHalIMOHHOTO OuJieTa (3 cemecTp)

®I'BOY BO I'ocynapcTBeHHBIN arpapHblil yHHBEpcUTET CeBEpHOTO 3aypaibs
ATpOTEXHOJIOTUYECKUA UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VYyebOHas nucuuIuInHa XUMUA

JUIsl HatipaBiieHUs ToAroToBkH 35.03.06 «ArpouHKeHepus»

Dk3amMeHHaUMOHHbBIN OuiteT Ne 1

1. DOxBuBaneHTHas 3JIEKTPOIIPOBOAHOCTb. CootHo1ieHne eé c YAEIBbHOU
3JIEKTPOIIPOBOIHOCTBIO M € MOABMIKHOCTBIO MOHOB. 3akoH Konbpayma. Ilpaktudeckoe
MpUMEHEHHE

2. Ocmoc. OcmoTHYECKOE TaBjIeHHUE U ero n3Mepenue. 3akoH Bant — N'odda. buonornyeckue
IIPOLIECCHI U OCMOC.

3. 3anummure ypaBHEHHs PEaKIMil THIPOIN3a U YKAXKHUTE XapakTep cpeibl JUisl paCTBOPOB
CIIEAYIONINX COJIeH: a) cynbduTa HaTpus; 0) xinopuna meau (I1).

Cocraswr: Pazmanosa B.E. / / « » 20 T
3aBenyromnuii kageapoit / « » 20 T
2. Kputepuu oneHuBanus pedepara u NpuMepHbIii epevyeHb TeM

Tembl pedepartoB:

1. MexmonekyaspHoe B3auMojeicTBUE. buonormyeckas posib  MEXMOJIEKYISIPHBIX
B3aUMOJICHUCTBUIA.

. 'uOpumnnsanmst opouraiet. 'eomerpudeckas popma MOJICKYIL.

. XuMudeckas 1 puandeckasi TEOpUH pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CUJIbHBIE 3EKTPOJIUTHI B COBPEMEHHOU TEOPHUH SJIEKTPOJIUTHUECKONW TUCCOIUAIUY.
. 3HAaYeHNE KOMIUJICKCHBIX COSUHEHUH.

. MarHuTHbIE ¥ ONITUYECKUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUI.

. [IpocTpancTBeHHAs! CTPYKTYpa KOMIUJIEKCHBIX COCTMHEHUMN.

. Knaccudukanus raibBaHUYECKUX 2JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonvBHBIE 37IEMEHTHI.

12. DnexTpoabl CpaBHEHUS.

13. UHaukaTopHbI€ 371€KTPOIBI.

14. Dnextpodopes. Inexkrpoocmoc. ObacT MPUMEHEHHUS.

15. MeTo1bl U3MEpEeHUs OCMOTHYECKOTO JIABJICHHUS.

16.3akoH Payns u antTupussl.

17. Onpenenenrne MONEKYJISIPHON MAacChl KpHOCKOITUMYECKUM METOAOM.

O 00 1N DN K~ W

IMpouenypa ouennBanusi pedgepara

B paboueii mporpamMmme TUCIUILTUHBI TTPUBOIUTCS MTEPEUCHD TEM, CPEIU KOTOPBIX CTYACHT
MOXeET BbIOpaTh TeMy pedepara.

[TapaMeTpsI OLIEHOYHOTO CPEICTBA:

- "H(GOPMALMOHHAS JOCTATOYHOCTh;

- COOTBETCTBHE MaTepHaja TeMe U IUIaHYy;

- CTHJIb U SI3BIK M3JIOKEHUS (11es1ecoo0pa3Hoe MCIOIb30BaHHE TEPMUHOJIOTHUH, MTOSICHEHUE



HOBBIX HOHSATHH, JTAKOHUYHOCTD,

- IOTUYHOCTH, IPABUIIBHOCTh MPUMEHEHUSI U O(DOPMIICHHS ITUTAT U JIp.);

- HaJIM41e BBIPAKCHHONW COOCTBEHHOM MO3UIINY;

- 4JIEKBAaTHOCTb U KOJHYECTBO MCIIOJIb30BaHHBIX HCTOYHUKOB (10-15);

- BJIQJICHUE MATEPUAIIOM.

Ha 3amuty pedepara, COCTOSIIYIO U3 3aIIUTH pepepara 1 OTBETOB Ha BOIPOCHI, OTBOIUTCS
10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTaBIIsIeTCS oOyuaromeMycs, eciu TeMa pedepara MOJHOCTHIO PACKpPHITa,
3aYTeHO | cofepaHue pedepata COOTBETCTBYET IUIAHY, CTYJCHT XOpOIIO BJaJeeT
MaTepuajIoM, yCIIEITHO OTBEYAET Ha BOIIPOCHI.

BBICTABIISICTCSl 00YYaIOLIEMyCsl, €CIIM TeMa pedepara HE pacKpbiTa, COJACPKAHUC

HE pedepara He COOTBETCTBYET IIJIaHY, BlIaJeHHe MaTepPHaIoM YaCTHUYHOE, CTYIEHT He
3a9ICHO | orpeyaer Ha Gosee ueM 50% BOIPOCOB.
3. Kputepuu oneHHBAHHS COOOIEHHUs M IPUMeEPHBIii IepeyeHb TeM

Tembl cooO1eHuMit:

. 'a30BbIE 3aKOHBI.

. KopnyckynsipHo-BOIHOBbBIE CBOWCTBa MUKPOUYACTHII.

. PenxozeMenbHbIE DJIEMEHTBHI.

. Kpucramnornaparst.

. IIporosnntuyeckas Teopust KUCJIOT U OCHOBaHUMU. Kucnorel u ocHoBanus JIpronca

. TpyanopactBopumble coequHeHus. [IponsBeeHre pacTBOPUMOCTH.

. [IpyHnmMnuanpHas cxeMa U3MEpPEHMsI dJIEKTPOIIPOBOAHOCTH PACTBOPOB.

. [lomyyenue cBepX4HUCTBIX METAILIOB. ['anpBaHOCTErMs. | 'aIpBaHOIIIIACTHKA.

. Karanus. Teopust rereporeHHoro katannsa. @epMeHTaTUBHBIM KaTaus.

10. DnexkTpoABIIKYILas CUJIa U HAIIPaBJIEHUE MPOTEKaHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuuu.

11. Juddy3nonnsiii norenuuan. buonoruueckoe 3nauenne qu¢p@Gy3suoHHbIX 1 MEMOPAHHBIX
MOTEHLINAJIOB.

12. OcMmoc. DnexTpoocMoc.

13. ArperatHoe cocrosinue BemecTs. IIponecc. Buasl nponeccos. 3akoH I'ecca u ero cinencraus

O 01N DN WP

IIpoueaypa oneHnBaHUA COOOILICHUH

[To COOTBETCTBYIONIMM TEMaM CTYJIEHTHI TOTOBSIT COOOIICHHUS ¥ BBICTYIIAIOT MEPE.
ayIuTOpHUeEl ¢ TOKIaaMU, paCCUUTaHHBIMH He Ooree yeM Ha 10 MUHYT, cCOTpOBOXKAArOIIUEcs (110
BO3MOXXHOCTH) JIEMOHCTpAIlME CJIaliJoB JIMOO HATJSIIHBIM pPa3aTOYHBIM  MaTepHAJIOM.
[TpucyTcTByIOmUKE MOTYT 3aJaBaTh BONPOCHI JOKJIAIYMKy, BHOCHUTH CBOHM JO0aBICHUA K
CKa3aHHOMY.
[Ipu omeHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYIMHOCTh M3 CIEIYIOIINX
Kpumepues.
— COOTBETCTBHE BBICTYIIJICHUS TEME, TOCTABIICHHOM 1IEJIH U 3a/1a4aM;
— IpOOJIEMHOCTD / aKTYaJIbHOCTb;
— HOBH3HA / OPUTUHAIBHOCTH MMOTYYCHHBIX PE3YIbTATOB;
— TJIyOWHa / TIOJTHOTA PACCMOTPEHUS TEMBI,
— JIoKazarenpHas 6a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOJIOB;
— JIOTUYHOCTD / CTPYKTYPHUPOBAHHOCTH / 11I€JI0OCTHOCTD BBICTYIUICHHUS,;



— pcUcBa KyJbTypa (CTI/IJH: H3JI0KCHUA, ICHOCTb, UCTKOCTDb, IAKOHUYHOCTb, KpaCoTa A3bIKa, YUCT
ayJUTOPUH, SMOIMOHAIBHBIA PHCYHOK PEYH, TOXOMYHBOCTH, IMYHKTYAJIbHOCTh, HEBEpOAIHHOE
COIIPOBOKJICHHE, O)KHUBIICHHE peul ahopu3MaMu, MpUMEpaMu, IIUTATAMU U T.11.);
— MCIIOJIL3YIOTCS CCHIIKM Ha WH(OPMAIIMOHHBIE PECYPCHI (CalThI, IUTEPaTypa);
— HATJSAHOCTH / IPE3eHTa0eIbHOCTh (eCiu TpedyeTcs);
— CaMOCTOSITEIIBHOCTD CYKICHUH / BIIQJICHUE MaTEPUATIOM / KOMIIETEHTHOCTb.
— OTBCTHI HAa JOMOJHUTCIIbHBIC BOIIPOCHI.
[IIxajia oneHUBAHNUS COOOIEHUI

OneHka Omnucanue

OTILIHHO JleMOHCTpUpYeT TMOJHOE€ TOHUMAHUE BOMpOca IO TEeMaTHKE
COOOIIICHUS, Ta€T Pa3BEPHYTHIC OTBETHI HA BCE 3a/IaHHBIC BOITPOCHI
JleMOHCTpUpYeT 3HAUUTENbHOE MOHMMAaHHE BOMPOCa MO TEMaTHKE

XOPOIIIO COOOIIeHUsI, HO KOe-TJIe JOIMyCKaeT HeOOIbIIMEe HETOYHOCTH B

OTBE€Tax

HGMOHCTpI/IpyeT YaCTUYHOC INOHHMMAHUEC IIO0 TCMATHKCE COO6H.[€HI/I$I,
YAOBJICTBOPHUTCIBHO ciabo BJIaACCT TepMHHOHOFHGﬁ N OTBCYACT TOJBKO Ha 4YacCThb
3a/1aBaCMbIX BOIIPOCOB

HGMOHCTpI/IpyeT HeOOJIbIIIOE ITOHMMAHHE B ocjaoM, HO HE 3HACT

HCYOOBJICTBOPUTCIBHO
TCPMHUHOB U HC MOXXET OTBETUTH HHU HAa OAWH BOIIPOC

4. Kpurepuu BbINOJTHEHHS] KOHTPOJIBLHBIX padoT (3a0uHasi popma o0yueHus)
IIpouenypa oneHMBaHUSA KOHTPOJIbLHOI PadoThI

Temaruka 3agaHuil K KOHTPOJIbHBIM pa0OTaM YCTaHOBJIEHA B COOTBETCTBUU C yYEOHBIM
wianoM. K HanmucaHuio KOHTPOJBHOW paboThl HAAO MPHUCTYNATh IMOCJIE U3YYEHHUs pasjesa
JUCLUIUIMHBI B COOTBETCTBUHU C IIPOTPAaMMON U METOJUYECKUMU YKa3aHUSIMU.

B coctaB KOHTPOJIBHOM pabOTHl BXOJAT HE TOJIBKO CTaHJIApPTHBIE 3aJJaHMsl, HO U 3aJlaHMus,
TpeOyroIne, OMUCaHUs MPOIIECCOB WM aHATN3a SBJICHUM B KOHKPETHOW CUTYaIUU.

Ob6wvem pabotbl cocraBisier 9-10 BapuaHTbl KOHTPOJIBHOW pPabOTHl BBIOMPAIOT IO
METOJMYECKUM YKa3aHUAM JMCLUUIUIMHBI COTJIACHO JBYM IOCIEIHUM LM(paM HOMEpa 3a4E€THOM
KHKKH. Ilpu odopmiieHnn paboThl BOMPOCHl KOHTPOJIBHOTO 3aJaHusl TEPENUChIBAIOTCS
noyHOCThIO. [locie kaxaoro Bompoca JAaeTcs YeTKHW W SICHBIM OTBET. YPAaBHEHUS PEAKLUN
OpPraHMYeCKHUX BEIECTB CcJeNyeT MHucaTh CTPYKTYpHBIMH (OopMyslaMd U TMOANUCHIBATH
HaVMEHOBAHMS BCEX BEIIECTB 10 MEKIYHAPOJHON HOMEHKJIAType.

CTyneHThI BBIOTHSAIOT 33/1aHUSI KOHTPOJIBHOM paboThl B TeTpaau, peructpupyrot B /10
Y OTZAIOT Ha MPOBEPKY IPETOIABATEIIO B HAYAJIE CECCUMU.

IIpu oueHke YpOBHS BBIOJHEHHUS KOHTPOJbHON paOOThl, B COOTBETCTBHM C
MOCTaBJIEHHBIMU LIEJIIMU U 33JadyaMu JUIsl JAHHOTO BHJa Y4eOHOM AESITeNbHOCTH, MOTYT OBITh
YCTaHOBJIEHBI CIEYIOIINE KPUTEPUH:

e yMeHHe paboTaTh ¢ 00BEKTAMU M3yYEHUS, KPUTHUECKUMU UCTOYHUKAMH, CIIPAaBOYHOMN
Y SHIUKIIONEANYECKON JINTEepaTypoil;
yMeHHue coOupaTh U CUCTEMAaTU3UPOBATh MPAKTHUECKUI MaTepualr;

YMEHHUE CaMOCTOSITETIbHO OCMBICIIATH IPOOJIEMY Ha OCHOBE CYILECTBYIOLINX METO/MK;
YMEHUE JIOTUYHO U TPAaMOTHO U3J1araTb COOCTBEHHbIE YMO3AKIIOUEHUS U BBIBOJIBI;
yYMEHHUE aHAIM3UPOBATh U 0000IATh MaTepUal;

YMEHHUE T0JIb30BaThCs INT00ANbHBIMA HHPOPMALMOHHBIMU PECYpPCaMU M MTPABUIILHO MX
MIPENOTHECTH B KOHTPOJIHHOM padoTe.



IIpu oueHke omnpenensieTcss NOJHOTA MU3JI0KEHHUS MaTepualla, KaueCTBO M YETKOCThb, U
IOCJIEI0BATENIBHOCTh HW3JI0KEHUSI MBICJIEH, HalM4yhe JOCTaTOYHBIX IOSCHEHUH, KylbTypa B
IpeIMETHOM 001aCTH, YUCIIO U XapaKTep OMNOOK (CYIIECTBEHHbIE WIH HECYIIECTBEHHBIE).

Cywecmeennvie owubKy CBS3aHbl C HEJOCTATOYHOM TITyOMHOM M OCO3HAHHOCTBIO OTBETA
(HarpuMmep, CTYIEHT HETIPaBUIJIBHO YKa3aJl OCHOBHbIE IPU3HAKU IIOHATUH, SIBJIEHUH, HENIPABUIIBHO
c(hOopMyIHpPOBaHbl 3aKOHBI WM MpPaBWIa U T.II. WIK HE CMOT IPUMEHUTh TEOPETUUECKUE 3HAHUS
JU1s1 OOBSICHEHUSI PAKTUUECKUX SIBICHUIA. )

Hecywecmeennvie owubKku ONpenessoTcss HEMOJHOTOW oTBeTa (Hampumep, CTYAEHTOM
yIyIIEeH U3 BUJA Kakoil — 1100 HexXapaKTepHbIH (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTH OIUCKH, JIOMYILEHHbIE 10 HEBHUMATEIbHOCTH).

3a KOHTPOJBHYIO Pa0OTy BBICTABIISIETCS OLIEHKA «3aueT/He3aueT».

IIkaJjia oeHUBAHHMS KOHTPOJILHOM padoThl (3a04Hasi popma 00yueHust)

OueHka Omnucanue

KonTponbHast paboTa BbIIIOJIHEHA [10 CBOEMY BapUaAHTY, MPABUILHO OPOPMIICHA;
JOMYIICHO MO KaXKJOMY 33/IaHUIO 110 OJJHOM HECYIIECTBEHHOM OMMOKE U B OJJHOM

3auger
3aJlaHuU JOMYIIeHa OJ[Ha CYIIECTBEHHAs OINOKA; MPUBEACHBI PUCYHKHU, CXEMBI,
(OpMyIIBI; BBITOJIHEHHBIC PAacUeThl COOTBETCTBYIOT IPABHIILHOMY OTBETY.
KontponbHast paboTta BbIIIONHEHA HE MO CBOEMY BapHaHTy; IOMYIIEHO IO
Hesauer MATUIECATH TIPOLICHTaM 3aJaHUil IO OJHOW CYIIECTBEHHOM oOIuOKe, He

MIPUBEICHBI PUCYHKH, CXeMBbI, (DOPMYIIbI; pacyeThl OTCYTCTBYIOT WIJIH MPUBEIH K
HEBEPHOMY OTBETY.




