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[Tpu pa3paboTke paboueit mporpaMMbl Y4eOHON JTUCIUTIIIUMHBI B OCHOBY TIOJIOKCHBI:

1) ®I'OC BO mno HampaBieHHIO MOATOTOBKH (creruanbHoctd) 35.03.06 ArpoumH:KeHEepHs
yTBEpKIeHHBIII MuHHCcTepcTBOM 00pa3oBanus 1 Hayku PD «23» aBrycra 2017r., mpuka3 Ne 813

2) Y4eOHblii IJ1aH OCHOBHOUM 00pa3oBarenbHOi porpammel 35.03.06 ArpounnskeHepusi, mpoQuiib

TexHU4YeCKHi CEpBUC B arpoNpPOMBIIIIIEHHOM KOMILIeKce 0100peH YdueHbiM coBeToM ®I'BOY BO
['AY Ceepnoro 3aypanbs oT «23» centsops 2020r. [Iporokon Ne 2

Pabouast mporpamma y4eOHOM AMCIMIUIMHBI (MOYJIs1) og00peHa Ha 3acenannu Kadeapbl ooIei
xumun um. W.J1. Komuccapoa ot «19» oktsi6pst 2020 r. [TpoTokomn Ne 3

[3aBenyronuii kadempoit N.J1. Komuccapon

Pabouas mporpamma y4eOHON AUCIHUITIUHBI (MOTYJIs1) OA00pEHa METOINISCKOM KOMUCCUEH
UHCTUTYTA OT «21» okTs10ps 2020 r. [TpoTokomn Ne 2

[Ipencenarens METOANYECKONH KOMUCCUU MHCTUTYTA A O.B. KoBanesa

PazpaGoTumnkm:

Pasmanosa B.E, ct. npenogaBarens kadenpst oomieit xumuu um. npod. U.JI. Komuccapona

JIMpEeKTOp HHCTUTYTA: I''A. lopn

-
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1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

MaTEMAaTUYECKUX U
€CTECTBEHHBIX HayK C
IIPUMEHEHHEM
UH()OPMaLMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOIMH

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTBEHOM
JEATEILHOCTH

Koo [lepeuenb mIaHUPyEMBIX
Nupukarop qocTUxReHUst
Komne- | Pe3ynbTarbl OCBOCHMS pe3yabTaToOB 0OYy4EHUS 110
KOMIICTCHI U
meHyuu JUCLHUITIIINHE
3HaAmMb:
- OCHOBHBIC MOHSTHUSI M 3aKOHBI
XUMUH;
- METO/Ibl aHAJIHM3a XUMUYCCKHIX
CnocobeH pemarb MPOTIECCOB;
TUIIOBBIC 3aJa4YHn ymemp:
npogeccuoHaIbHON N-6omk-1-IIpumensier - OGBSICHATB CYLIHOCTD
OESTEIIPHOCTH HA OCHOBE | OCHOBHBIC ITOHATHSA U XUMHUYCCKUX MPOLECCOB,
SHAHMI OCHOBHEIX 3aKOHBI XHUMUH, - MCTIOJIb30BATh TEOPETHYECKUE
39KOHOB JIEMOHCTPUPYET MOHMMaHHe | SHAHIA 1 MPAKTIECKIE HABLIKL,
OIIK-1 MOJTyYSHHBIC TIPH U3yICHUH

JCIUTIIAHBI;

-611a0emp:

- OCHOBHBIMH HaBBIKAMHU
oOpameHns ¢ 1ab0paTOPHBIM U
IpUOOPHBIM 000PYIOBaHUEM;

- METOJIaMU XUMHUYECKOT'O
aHaJIM3a JIs NOCJIEYIOLIEro ero
UCIIONIb30BaHUs B
npo¢heCCUOHATBHOM
JIeSITEJIbHOCTH.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHasT TUCHMIUIMHA OTHOCUTCS K bioky [ o00s3aTenbHON dYacTh 00pa3oBaTeNbHOM
ImporpaMMal. I[J'ISI YCIICHIHOTO U3YYCHHUA JUCHUIIIMHBI CTYJCHTAM H€O6XOI[I/IMI)I 0a30BbBIE 3HAHUS
IIKOJIBHBIX KYPCOB qbu3u7<u, mamemamuKu U Xumuu.

Xumus SIBISIETCS] PEAMIECTBYIOMIEH TUCIUILTHHON ISl AUCHUTUINH: MamepuaioseoeHue u
meopusl KOHCMPYKYUOHHbIX MAmepuajlos.

Hucnurnnuna uzydaercst Ha 1 1 2 kypcax Bo 2 U 3 ceMecTpax 1o ouHo# ¢popme 00ydeHusl.




3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

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

Ounas dpopma
Bun yuebHO# paboTh BCET0 YacoB ceMecTp
2 3
AyauTOpHBIE 3aHATHS (BCEro) 98 50 48
B mom uucne: - - -
JIeKImoHHOTr O THIIA 32 16 16
CeMHHapCKOTro THIIA 66 34 32
CamocrosiTesibHasA padoTa (Bcero) 100 58 42
B mom uucne: - - -
[TpopaboTka MaTepuana JeKIuH,
OATOTOBKA K 3aHATUSIM 50 29 21
CaMocTosATENbHOE U3YYEHUE TEM 8 4 4
KontponbHbie paboThI - - -
Pedepar 25 15 10
NunuBuayanbHble 3a1aHus (COO0IIEeHNE) 17 10 7
Bun npomexxyTouHoOl arTectauuu
3a4uer 9K3.
9K3aMCH 18 18
OO0masi Tpy10€eMKOCTh:
4acoB 216 108 108
3a4E€THBIX €IUHULL 6 3 3

4. Copepsxkanue M CHUILTHHBI

4.1. Conep:xanue pa3ie0B TUCHUILINHBI

Ne | HanmeHnoBanue paszzena Coneprkanue pasjaena
/T | JUCIUILTAHBI
1. | Beenenune. OcHoBHBIE 3aKOHBI | Omnpenenenue npeamera «xumus» Llenn u 3agaun kypca.
Y TIOHATHUS XUMUU [lonsiTs aTrom, MOJEKyJa, MOJb, 3KBHBAJICHT.
MonexkynspHas u MoisipHas Maccbl. OCHOBHBIE
XUMUYECKHE 3aKOHBI.
2. | Ctpoenue aroma PazButne nmpencraBieHMH O  CTPOCHUM  ATOMOB.

OcCHOBHBIE TIOJIOKEHUSI KBAHTOBOM TEOPHUU CTPOCHMS
aToMa. Pacnipesienienne 3J1IeKTPOHOB B aTOM€E, KBAHTOBBIE
yuciaa. DOpMBI BIEKTPOHHBIX 00OJIOYEK AaTOMOB.
IMpunmun Ilaynu, mnpaBuno ['yHma wuw  mpasunia
KneukoBckoro.  DnekTpoHHblE  (QOPMYJIBI  aTOMOB
sanemeHToB. (CBoiicTBa aTromMoB (paguyc, JHEprus
MOHM3AIHH, CPOACTBO K AIIEKTPOHY,
AIIEKTPOOTPHIIATEIIHHOCTD ).




[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, MHAYKIIMOHHbIE, TUCIIEPCUOHHBIE.

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.
CranpapTHbIil OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIN
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 paznoxkenus. [lepenanpsixenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
npoueccel. CTpoeHHEe 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

TepMmorHAMHUYECKasT HEYCTOWIMBOCTh MeTaoB. Kopposusi.
XuMu4ecKkass W JJICKTPOXUMHUECKAs KOPPO3Us METaJLJIOB.
Koppo3us MetajiioB B pa3Hbix cpefax. CriocoObl 3aIIUThI OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBa
pacTBOpPOB.

KonnurarusHele cBoiicTBa pactBopoB. Jduddysus u ocmoc.
OcmoTrueckoe JaBieHne, 3akoH Banrt-T'odda. [Tonmkenue
JIaBJICHHS HACBIILIEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM,
nepBbli 3akoH Payid. [loBeleHNEe TeMIepaTypbl KUIIEHUS U
MOHIKEHUE TEeMIlepaTypbl KPUCTAJUIM3AallMM  pPacTBOPOB,
BTOpoil 3akoH Paymia. Kpuockonuss u 30y/uIHMOCKONHMSL.
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, DHTANBIUS, SHTPOMMS, SHEPrus
['ubG6ca, sueprust I'enpmronbia. HyneBoii, nepsblii,
BTOPOIl M TPETHM 3aKOHBI TEpPMOAMHAMUKH. OlieHKa
BO3MOXXHOCTH TPOTEKAHUSI XMMHUYECKON peakiuuu B
KOHKPETHBIX YCIIOBHSIX.




4.2. Pa3nenbl TUCHUILITAHBI M BU/IbI 3aHATHIA
o4Has popMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonnoro | CeMUHApCKOTO CP Bcero,
/1 JUCIUTUTAHBI TUTIA TUTIA 4acoB
1. | Beenenue. OcCHOBHBIE 3aKOHBI U 2 16 4 22

TIOHSTHS] XUMUHU
2. | Ctpoenue aToma 2 - 8 10
3. | llepuoamueckmii 3aKOH u 2 2 8 12
[lepuoanueckas cuctema
anemeHToB JI.. Meneneena
4, | Xumudeckass CBSI3b W CTPOCHHE 2 2 8 12
MOJICKYIT
5. | PactBophI 2 4 8 14
6. | Teopus AIEKTPOJIUTHUECKON 2 4 8 14
nUcconuanuu. Peakiiuyu MOHHOTO
oOMeHa
7. | oHHOE mpOM3BEIAECHHE BOJbI. 2 4 6 12
IM'maponus coneit
8. | KomIuiekcHbIE COSAMHCHHUS 2 2 8 12
9. | DnekTpuueckass MPOBOAUMOCTH 2 6 4 12
pacTBOpOB
10. | OOmme cBOMCTBA METAIIOB. 2 - 6 8
11. | XuMuueckasi KHHETHUKA 2 8 4 14
12. | OkucnurensHo- 2 4 6 12
BOCCTAHOBUTEJIHHBIC PEAKIIHH
13. | DnexkTpoxumusl. 2 4 6 12
14. | Koppo3susi MeTaJioB 2 4 6 12
15. | KomuratuBHbIe CBOMCTBA 2 4 4 10
pPacTBOPOB.
16. | Xumuyeckass TEpMOJWHAMHKA W 2 2 6 10
TEPMOXUMHUS
DK3aMeH - - 18
Uroro: 32 66 100 216
4.3. 3aHsATHSA CEMHMHAPCKOIr0 THNA
Ne Tpynoemk
n/m OCTh
No paznena Tema (dac)
JUCITUTLIAHBI ouHas
1. 1. TexHuka 6€30MaCHOCTH B XUMUYECKOW Tab0paTOpUH. 4
Xumuueckas nocyga. OCHOBHBIE KJIACCHI
HEOPTaHMYECKUX COSTMHEHU (TeopHs).
2. 1. [TonydeHre u XUMHUYECKUE CBOWCTBA OKCUIOB, 4
OCHOBaHUM, KUCIoT, conei. (K/pabota)
3. 1. Ornpezenenne SKBUBAJIEHTAa MarHUsl METOI0M 4
BBITeCHEHU. Pemmenue 3aqauy.




4, 1. OrnpeneneHne MOJICKYJISIPHOW MacChl YTJIEKHUCIIOTO 4
ra3a ( CO2). Pemenue 3anau.

5. 2,3, 4 [lepuoauueckuii  3aKOH HM  CHCTEMa XHMHYECKUX 4
aneMeHToB J[.M. Menpaeneesa.
Crpoenue atoma. THUIIBI XUMUYECKUX CBS3EH.

6. 5. PactBopsl. [IpuroroBienne pacTBOpOB 3a1aHHOM 4
KOHIIEHTPAIHH.

7. 6. PacTBOpBI 351€KTPOTUTOB. DIEKTPOTUTHICCKAS 4
nucconuanus. Peakimm noHHOro oOMeHa.

8. 1. Nonnoe npoussenenue Boibl. BogopoHelii mokasaress. 4
Cnoco6s1 onpenenenus pH. I'maponus coneil.

9. 8. KomMIuiekcHble cOeqMHEHMS: TOTYYEHUE U CBOMCTBA. 2

10. 9 DNEKTPOIPOBOIHOCTE pacTBOpoB. OmpeneneHne 4
KOHCTaHT PaCTBOPOB KOHTYKTOMETPHUUECKUM METOJIOM.

11. 9. OrnpenenieHre KOHIICHTPALIMUA PACTBOPA METOAOM 2
KOHIYKTOMETPUYECKOTO TUTPOBAHHUS.

12. 11. Xumuyeckasi KuHetuka. OnpeneeHne KHHETHYECKUX 4
MapaMeTPOB PEAKIIUH.

13. 11. CwmenieHre XUMUYECKOT0 paBHOBECHSL. 4
XUMUYECKOE PAaBHOBECHE B PACTBOPAX CIIA0BIX
AEKTPOJIUTOB.

14. 12. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 4
DIEKTPOIN3 PACTBOPOB U PACILUIABOB JICKTPOJIUTOB.
3akonbl Dapajes.

15. 13. DnekTpoxumuieckue npoueccol. [lorenunomerpus B 4
W3YYCHHUH PACTBOPOB.

16. 14. Kopposus metannos. CiocoObl 3alIUTEI OT KOPPO3HH. 4

17. 15. Kpuockonus. TexHuka paboThl ¢ TEpMOMETPOM 4
bexmana. OmnpeneneHre 0CMOTHUYECKOW KOHIIEHTPALIUU
¥ OCMOTHYECKOTO JaBJICHUS PacTBOpa
KPHUOCKOTTMYECKUM METOJIOM.

18. 16. TepMonnHaMuUKa W TEPMOXHMHSL. 2

Uroro: 66

4.6. IlpuMepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT) ne npedycmompeno OINOII.




5. Opranusanusi cCaMoCTOSITeIbHON PadoThI 00y4AKIINXCH M0 JUCHHUILINHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocrosiTe/IbHOI padoThI dopma 00yyeHust Tekyiuii KOHTPOJIb
OuHas

[IpopaboTka MaTepuana JEKIUH, 50 TECTUPOBAHUE
MOJITOTOBKA K 3aHATHSIM
CaMocTosTeIbHOE U3YYEHHUE TEM 8 TECTUPOBAHUE
KonTponbHbie paboThl - KOHTpOJIbHAsI paboTa
Pedepar 25 3aluTa
NupuBuyanbHbIe 3a1aHUS 17 3aIuTa
(cooOtienue)

BCET0 YacOB: 100

5.2. quﬁno-MeTounquRue MaTepHuaJibl 1Jisd CaMOCTOSITEIbLHOM paGOTLI:

1. Xumus : y4eOHO-MeTomaudeckoe mocobue / aBTop-coctaButenb B. E. PazmanoBa. —
Tromens : 'AY CesepHoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Texcr :  anekTpoHHBIM /  JlaHb: 3JEKTPOHHO-OMOMMOTeUHass cucrema. — URL:
https://e.lanbook.com/book/131641 — Pexxum mocTyna: i aBTOPU3. IOIL30BaTENEH.

2. bapanona, JI.A. Kitacchl HEOpraHU4eCKUX COCAMHEHUH (OKCHUJIbI, OCHOBAaHUS, KUCIIOTHI,
conm): yue0.-mero. mocoone — Tromenn: [AYC3, 2015 — 46 c.

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

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHUe:
2 cemecTp
1. Meroa MOnEKyISpHBIX OpOUTANIEH.
2. YcnoBus 00pa3oBaHus U pa3pyIICHUsT KOMIUIEKCHBIX HOHOB.

3 cemecTp
1. CraHgapTHBIN OKUCIATEIEHO-BOCCTAHOBUTEBHBIA MOTEHITHAI.
2. ITHruOuTOpHI KOPPO3UHU.

5.4. Temsl pedpepaToB:

ITo pa3zaeny 4 «XumMuveckasi CBsI3b H CTPOEHHE MOJIEKYJD)

1. MexmonekynspHoe B3auMojeicTBHe. buonoruueckas poiab  MEXMOJIEKYISIPHBIX

B3aUMOJICVCTBUI.

2. T'ubpunmausanus opburaneil. 'eomerpudeckas popma MOJIEKYII.
IIo pa3neny S «PacTBopbI»

3. Xumuueckas ¥ pusnyeckas TECOpUH pacTBOPOB.

4. TlpousBeneHHe paCTBOPUMOCTH.

5. CunbHbIE 3JEKTPOIUTHI B COBPEMEHHON TEOPUH IEKTPOIUTUYECKOM TUCCOLUAIIHH.
ITo pa3neny 8 «KommiiekcHbie coeMHEHM D>

6. 3HaueHME KOMIUIEKCHBIX COCTMHEHUH.

7. MarHuTHbBIE U OTITHYECKHE CBOHCTBA KOMIUIEKCHBIX COCTMHEHHN.

8. IIpocTpaHCTBEHHas CTPYKTypa KOMITJIEKCHBIX COCIMHEHUH.

9. Krnaccudukanus raJpbBaHIYECKHX dJIEMEHTOB.

10. Xumuueckue HCTOYHUKH TOKa.

11. TonnmuBHBIE JIEMEHTHI.

12. DnexTpoabl CpaBHEHHUS.



13. UHaukaTopHbIEC SIEKTPOIBI.
14. Bnextpodopes. Dnekrpoocmoc. OOIaCTH TPUMEHEHUS.
ITo pa3neny 15 «KouturaTuBHbIE CBOHCTBA PACTBOPOB)
15. Mertonbl U3MEpEeHUsI OCMOTUYECKOTO JIaBJICHHUSI.
16. 3akon Paynst u anTU(pU3BL.
17. OnpeneneHre MOJICKYISIPHOW MacChl KPUOCKOITUYECKUM METOJIOM.

Tembl coo01IeHNI:

. 'a30BbI€ 3aKOHBI.

. KopyckynsapHo-BoTHOBBIE CBOWCTBa MUKPOUYACTHII.

. Peiko3emenbHbIe 3JIEMEHTHI.

. Kpucrannoruapartsi.

. IIporonuTndeckas Teopust KUCIOT U OCHOBaHUM. Kucnorsl u ocHoBaHus JIpronca

. TpynnopactBopumblie coeauHenus. [IpousBenenrne pacTBOPUMOCTH.

. [IpuHnunuanbHas cxema U3MEepeHus IEKTPONPOBOJHOCTH PACTBOPOB.

. [omyuenue cBepxuncThix MeTaisioB. ['anbpBanocTerus. ['aapBaHOMIaCTHKA.

. Katanus. Teopus rereporennoro karanusa. @epMeHTaTUBHBINA KaTaau3.

10. DnekTpoaABHMKYIIAs CHJIa U HAMPABJICHHE MPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu.

11. Iuddy3uonnslit noteHman. buonornyeckoe 3HaueHue 1upPy3MOHHBIX 1 MEMOPAHHBIX
NOTEHLINAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. Arperatroe cocrostaue BemecTB. [Iponecc. Bunbl mpomeccon. 3akon ['ecca u ero ciencTBus

OO NO O WN PR

6. @OoHJ OIEHOYHBIX CPEICTB /Js TMPOBeAeHHS TPOMEXKYTOUHOH aTTecTaAlUU
o0yyarommxcsi Mo JMCHHIINHE

6.1 IlepeyeHb KOMIETEHIHIi W OIEHOYHbIE CPEACTBA HWHIMKATOPA JTOCTHKEHHS
KOMIIETeHIM A

Koo [Iepeuens naHupyeMbIX HaumeHnoBaHue

Nunukatop AoCTHXKEHUS

KoMmne- pe3yabTaTOB OOYYEHHS 110 OIIEHOYHOTO CPEACTBA
KOMIIETCHIINU

meHyuu JUCLUIIINHE

3Hamy:

- OCHOBHBIE ITOHSTHS ¥ 3aKOHBI
XHMUH;

- METOJIBI aHAJIM3a XUMHYIECKHUX
HPOLIECCOB;
ymemb:

- 0OBSICHATH CYIIIHOCTh

I/Iﬂ_6 OHK'I HpI/IMeHHeT XUMHUYECKUX MPOLICCCOB; Tect
- UCITI0JIb30BAaTh TCOPETUICCKUC
OCHOBHBIC ITOHATHUSA U P
3HAaHUA U MPAKTUYICCKUEC HAaBbIKH,
3aKOHBI XMMHH,

HOJTy9eHHbIE TIPH U3YdeHHN
OHK'l JACMOHCTPUPYET NIOHUMAHUC JUCIHITIAHEI;

XMMHYCCKHUX MPOLECCOB B enademo: OK3aMeHAMOHHBIH OHIIET
obsacTi MpoeCCHOHAIBHON | ~ OCHOBHBIMH HABBIKAMH

NESTEIBHOCTH oOparteHust ¢ 1a00opaTOpPHBIM U
MIpUOOPHBIM 000PYIOBAHUEM;

- METOAaMU XUMHUYCCKOT'O
aHaM3a JUIs OCJIETYIOIIEro ero
HCIIOIb30BAHUS B
npodeccuoHaTbLHOM
JIeSITEIBPHOCTH.




6.2. HIkaabl oeHUBAHUSA

IlIxana oneHUBAHUS YCTHOTO0 3a4€Ta

OneHka

Onucanue

3a4TCHO

06yanOH.II/II\;ICSI CaMOCTOATCIILHO OTBCTUJI HA TCOPECTUUCCKUC BOIIPOCHI, HAITUCAJI
BBIpAXKCHUA [JIA 3aKOHOB, YKasaJl BCIWYMHBI B HHUX BXOIAAIINE W CAWMHHUIIBL
HU3MCPCHUA; pPCIIACT 3aJaHUC, HUCIIOJIb3YSA BCCh apCCHAJI MMCIOIIUXCA 3HaHHﬁ,
YMeHI/Iﬁ N HaBBIKOB; YMECT OLICHHMBATb, aHAJIIM3WPOBATH U O606HIaTB, JCI1aThb
BBIBOJbI, BJIaAACCT criocobaMu peliCHud 3agaHusA; OCBOWJI H3Y4aCMbIC 3aKOHBI,
IMpaBujia 1 TTOHATHA

HE 3a4TCHO

00y4aromuics JOMyCTHI TPyOble OMMOKH M HE MOT MPUMEHUTH MOJTYYECHHBIC
3HAHUS JUIs BBINOJIHEHMs 3aJlaHus; He CMOI OOOCHOBAaThb IPUMEHsIEMbIE
IIOJIOXKEHUST; 3aKOHBI, TPaBUJIA U TIOHATHUS HE OCBOCHBI

IIkajia oneHMBaHMsl YCTHOI'O IK3aMEHa

Orenka

Omurcanue

OrneHka «OTJIIMYHOY» BBICTABISETCS O0y4arolIeMycs, €CJI OH TIIyOOKO U MPOYHO
YCBOMJI MPOrpaMMHBIA MaTepuaj, UCYEPIBIBAIOUIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, MOKa3bIBaeT BEPHOE MOHUMAHUE XUMUYECKON
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUM W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JTaeT TOYHOE OIPEAEIICHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUMN, 3aKOHOB, TEOPUA,
a TaKXke MPaBUIILHOE OINPEJEICHNE XUMUYECKUX BEJIMYHUH, YMEET TECHO YBA3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMM, BOIIPOCAMH U IPYTUMHU
BHJIaMH TIPUMEHEHHUsI 3HAHUM, MPABWIBHO OOOCHOBBIBAET MPUHSTOE DPEIICHHE,
BJIAJICET Pa3HOCTOPOHHUMH HABBIKAMHU U IIPUEMaMU BBIIOJHEHHUS MPAKTUUYECKUX
3a/1a4.

OneHka «xopolo» BBICTAaBIAETCS OOydaroIeMycsi, €CIM OH TBEpAO 3HaeT
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX
HETOYHOCTE B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU  PEIIEHUM IPAKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HEO0OXOIMMBIMU HaBbIKAMU U MPUEMaMH UX BbBITIOJTHEHHUS.

OI_ICHKa «YHAOBJICTBOPUTCIIbEHO» BBICTABJISACTCA 06yqa}omeMycsl, €CJIM OH HUMCECT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HEC YCBOHJI €TO )IeTaﬂefl, A0IyCKacT
HCTOYHOCTH, HCOOCTAaTOYHO [MpaBUJIbHBIC (bOpMy.]'IHpOBKPI, HapYIICHUA
JIOTHYCCKOM MOCJICAOBATCIIbHOCTU B M3JIOKCHHUH IPOTrpaMMHOI0 Marepuala,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUUCCKUX pa60T.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMyCﬂ, KOTOpI:Iﬁ HE
3HAET 3HAUYUTEIBbHON YaCTH MPOrPaMMHOT0 MaTepurana, JOMyCKaeT CyllleCTBEHHbIE
OI_HI/I6KI/I, HCYBCPCHHO, C OOJIBIIUMU 3aTPYAHCHUAMMU BBIIIOJHACT IMPAKTHYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIECTBOPHUTEIHHO»  CTAaBUTCS
00yJaronmmMcs, KOTOpbIe HE MOTYT MPOJAOHKUTE 00ydeHHE 0€3 JOTOTHUTETHHBIX
3aHATUI




Ilxana oneHUBaAHUS TCCTUPOBAHUS HA IK3aMCHE

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

IlIkajsia oueHMBaHKMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHHUS 3aJAHUS Pe3yabTar
50 - 100 3a4TEHO
menee 50 HE 3aYTEHO

6.4. TunoBble KOHTPOJIbHBIE 32 IaHUS] UJIH MHbIE MATEPHAJIBI:

VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOI M IONOJTHUTEIbHOMH YUeOHOM JTUTEPATYPbI, HE00X0AMMOI /1151

OCBOEHHUSI THCIHUILIHHBI
a) OCHOBHAsI IUTEpaTypa

1.

Buxpesa, B. A. Xumus : metonnyeckue ykazanus / B. A. Buxpesa. — Ilensa : [II'AY, 2019.
— 83 ¢. — Tekcrt : anekTpoHHbIH // JIaHb : 3eKTpoHHO-OnOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/131176. — Pexxum gocTyma: ajist aBTOPU3. TOJIb30BATEIICH.
Eropos, B.B. Teopernueckue 0CHOBBI HEOpraHU4eCKOM XuMuu. Kpatkuii Kypc s
CTYZICHTOB CEIbCKOX03AHCTBEHHBIX BY30B [ DIIEKTPOHHBIN pecypc]: yued. — DIIeKTpOH. JaH.
— Camnxkr-IletepOypr : Jlans, 2017. — 192 c. — Pexum pocrtyna: https://e.lanbook.com/
book/91304. —3aru. ¢ skpaHa.

O6mas xumust. Teopus u 3aaun : yueobHoe nocodue ais By3o8 / H. B. Koposun, H. B.
Kymnemos, O. H. T'onuapyk [u ap.] ; mox penakuueii H. B. Koposuna, H. B. Kynemoa. — 5-
e u3., crep. — Cankr-IletepOypr : Jlans, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2.—
Tekcr : anexkTpoHHbIH // JlaHb : aneKTpoHHO-OnOMMoTeyHas cuctema. —  URlhttps:/
e.lanbook.com/book/158949 — Pekum gocTyma: Juist aBTOPH3. MOJIb30BATENCH.
[Toaropuoga, T. B. Dnexrpoxumus : yueobnoe nocodue / T. B. [Toaropnosa, A. 1O.
Mutpodanos, . M. Cyznansiea. — Kemeposo : KemI'V, 2019. — 42 c. — ISBN
978-5-8353-2344-9. — TekcT : aneKTpoHHbIHN // JIaHb : 31eKTpOHHO-0MOINOTEeYHAs CUCTEMA.
—URL.: https://e.lanbook.com/book/135248. — Pexwum qocTyma: 1jsi aBTOPH3.
I0JIB30BATENCH.

Coxkomnos, B. H. Xumus: kypc nekuuii : yue6Hoe nocodue / B. H. Cokonon. —
ExatepunOypr : , 2019. — 133 ¢. — TekcT : aneKTpoHHBIH // JIaHb : 31€KTpOHHO-
oubmmoteuynas cuctema. —URL: https://e.lanbook.com/book/170422 (mata oOpareHus:
13.10.2020). — Pexwum nocTyna: ajis aBTOpHU3. M0JIb30BATEIEH.

Xomuenko I'.I1. Heopraamdeckast Xxumusi [ DJIEKTPOHHBINA pecypc] : yUeOHUK JJIsl CENBCKO-
xo3siicTBeHHbIX By30B / I'.I1. Xomuenko, M.K. [{lutoBuy. — DIEKTPOH. TEKCTOBBIE TaHHBIE.
— CII6. : KBaapo, 2017. — 464 c.— 978-5-91258-082-6. — Pesxum mocryma: http://
www.iprbookshop.ru/57335.html



https://e.lanbook.com/book/158949
http://www.iprbookshop.ru/57335.html

0) AONOJIHUTENbHAS IUTEpaTypa

1.

bapkosckuii E.B. OOmas xumusi [DneKTpoHHBIN pecypce]| : ydueOHoe mocobme / E.B.
bapkosckuii, C.B. Tkaues, JL.I'. Ilerpymenko. — DJI€KTpOH. TEKCTOBbIE JaHHbIE. — MMHCK:
Bemmiimrast mkoma, 2013. — 641 c¢. — 978-985-06-2314-0. — Pexum pgocrtymna:
http://www.iprbookshop.ru/35509.html

bokosa, T.. Xumusi: MpakTUKyM JIJI CTYJICHTOB MHKEHEPHBIX HAIIPABJICHUMN [ DJIE€KTPOHHbBIN
pecypc] : yueb. mocobue / T.U. bokosa, N.B. Bacmibnosa, H.A. Kycakuna. — DieKTpoH. 1aH.
— Hoocubupck : HI'AY, 2011. — 106 ¢ — Pexum pgocrymna:
https://e.lanbook.com/book/4554. — 3aru. ¢ skpaHa.

I'muuka H. JI. O6mas xumus: yaeonoe mocooue / H. JI. I'munka. - M. : Unaterpan-Ilpecc, 2008.
- 728 c.

Eropos, B.B. Teopetnueckre 0CHOBbI HEOPTAaHUYECKOM XUMHU: KPATKUH KypC JIJIsl CTYJICHTOB
ceNbcKox03sicTBeHHBIX BY30B. /B.B. Eropos. — CII6.: U3marensctBo «Jlauby», 2005. — 192 c.
KoBanbuykoBa O.B. Xumus [DnekTpoHHbli pecypc]: yauedHoe nmocodue / O.B. Koanbuykosa,
O.A. EropoBa. — DneKTpoH. TeKCTOBbIe JaHHbIe. — M. : Poccuiickuii yHUBEpCUTET APYKObI
Hapomo, 2011. — 156 c¢. — 978-5-209-03615-9. — Pexum pgocryna:
http://www.iprbookshop.ru/11429.html

Kpatkuii crnpaBoYyHUK (PU3UKO-XMMUYECKUX BEIUYMH HEKOTOPHIX HEOPraHWYEeCKUX H
OpPTaHWYECKUX COCTUHEHUH [ DIeKTPOHHBIN pecype| /. — DIEKTPOH. TEKCTOBEIC JTaHHBIC. —
Camapa: PEABHU3, 2011. — 68 c. — 2227-8397. — Pexum jgocrymna:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranuyeckas xumusi [DneKTpoHHbIH pecypc] : yueOHoe mocodue / O.B.
MakapoBa. — DJIEeKTpOH. TeKCTOBbIe HaHHbIe. — CapatoB: Aii [Tu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/730.html

8. Xomuenko I'. Il. Heopranmueckas xumus: ydeOHoe mocobue / I'. Il. Xomuenko, U. K.

8.

coONO OlThA~ WN -

©

[{utoBHu. - 2-¢ u31., nepepad. u goi. (penpuntHoe uzganue). - CI16: OO0 "UTK TPAHUT",
20009. - 464 c.

Ilepeuenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH "UHTepHer"

. Www.en.edu.ru - ecteCTBeHHOHayUYHBIN 00pa30BaTEIbHBIN MTOPTAIT,
. http://www.km.ru - saruknoneus Kupumia u Medoaus;

. ru.wikipedia.org - suuksioneaus Bukuneaus;

. www.college.ru - OTKpBITBIi KOJIEK;

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

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

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

. http://elibrary.ru — snexrponHas Hay4Has OMOIMOTEKA.

MeTtoanueckue YKazaHusd AJis oﬁyqamumxcsl 10 OCBOCHHIO JUCHHUIIJIMHBI

Memoouueckue ykazanus 0715 8bINOIHEHUsI 1AOOPAMOPHLIX pabom xumuu (2cemecmp) no memam.
Tema 1. Kitaccbl HeOpraHn4eckux COeAMHEHUM.

Tema 2. OnpeneneHue MOJISPHON Macchl YIIIEKHCIIOTO rasa.

Tema 3. OnpeneneHue 5KBUBAJICHTA MarHusl.

Tema 4. IlpurorosieHue pacTBOpOB 3aJaHHOW KOHIEHTPALUHY. .

Tema 5. DnexkTponuTHYecKas AUccouarus. Peakiium HoOHHOTO 0OMeHa

Tema 6. BogoponHslil nokasarens. ['uaponns conen.

Tema 7. KoMrirekcHBIE COeTMHEHUS

Memoouueckue ykazanusi 015 8bINOJHEHUS 1AOOPAMOPHBIX pAOOM Pu3uuecKkol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:


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

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMHU METOJAMH.

Tema 2. Kunetnka xuMuueckux peakiui. CKOpoCTbh XMMUYECKUX PEaKIIHiA.
Tema 3. XuMHuuecKoe paBHOBECHE.

Tema 4. M3yueHue pacTBOPOB MOTEHIUOMETPUUYECKUMHU METO/IAMH.

Tema 5. M3yuyeHue sIBIICHUsI KOPPO3UU.

Tema 6. Kpuockonus B U3y4e€HUH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUU U XUMUYECKON TEPMOAMHAMUKH.

10. Ilepeyens HH(POPMALMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MaTepuajibHO-TeXHUYECKOe o0ecnieyeHue T CHUIITUHBI

Crnennanu3upoBaHHbIE JTAOOPATOPUU IO XUMHH, CYIIWIBHBIC IIKA(bl, YCTAHOBKU IS
BaKyyMHOT'O (DHIITPOBAHHUSL, DJIEKTPOILUIUTKHU ¢ aCOECTOBBIMU CETKaMH, BOASHbIE OaHH, TeCYaHbIe
0aHM, ITAaTUBBI C NPOOMPKAMH, TOPKH ISl PEaKTUBOB, CTEKIITHHASA U (apPopoBasi XMMUIECKast
nocysa, JAepkaTenu Ui NMPOoOUPOK, CIIUPTOBKU, pepaKkTOMETphI, BBHITSDKHBIC IIKA(BI, KaMephl
JUISL XpoMaTorpapyuu, XAMUIECKUE PEaKTUBBI, TAOIHIIBL.

12. Oco6eHHOCTH OCBOEHHS AUCHUIIJIMHBI IJI UHBAJIMAOB U JHUII ¢ OrPAHNICHHBIMHA
BO3MOKHOCTHAMH 310POBbA

OOyuenue oOydamomuxcsd € OrPaHUYCHHBIMH BO3MOKHOCTSIMM  370pOBbs  IIpU
HEOOXOJUMOCTH OCYILECTBJISIETCSI HAa OCHOBE aJalTHUPOBAaHHOW pabouell mporpammsl C
UCIOJIb30BAaHUEM  CHELMAIbHBIX METOJOB OOyYeHUs U JMJAKTHYECKUX MaTepHajos,
COCTaBJIEHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO PpA3BUTHUS, WHAWBUIYATIbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/10pOBbS TAKUX 00ydarouuxcs (00yyaromerocs).

B nensix ocBoenus yue6HoM nporpaMMbl AUCUMILIMHBI MHBAIWAMU U JINLIAMU C OTPAHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10pOBbs 00€CIICUNBACTCS:

* Ul UMHBAIMJIOB U JMIl C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBbSl IO 3PEHHUIO:
pasMelleHre B JIOCTYIHBIX ISl 00y4YaroIIUXcCsl, SIBISIOLUXCS CICNbIMU WM CIA0OBUASIIMMH,
MecCTax ¥ B aalTUPOBaHHON (popMe CTIpaBOYHOM HH(OPMALINK O PACTIHCAHUYU YU€OHBIX 3aHATUM;
NPUCYTCTBUE aCCUCTEHTa,  OKAa3bIBAIOLIETO 00yyaromeMycs HEe00X0AUMYI0  MTOMOIIb;
BBIYCK abTEPHATUBHBIX ()OPMATOB METOJMYECKUX MaTepHasioB (KPYMHBIM MIPUPT WM
ayauogaiiel), Ucrnosib3oBaHUe Bepcuu caiita g cinaboupamux OBbC [PR BOOKS u
cnenuanbHoro moomibHoro npuioxenus IPR BOOKS WV-Reader (mporpammsl HEBU3yallbHOTO
JocTyna K HMHGOpMauM, MpeAHa3HAaYeHHOW Ui MOOMJIBHBIX YCTPOMCTB, pabOTalOImIMX Ha
onepanronHoit cucreme Android m 10S, koTopas He TpeOyeT cHeruaibHO OO0yYEeHHOTO
accucteHTta, T.K. jmoau ¢ OB3 mo 3peHuto paboTaroT cO CBOMM YCTPOWCTBOM HPHUBBIYHBIM
CIocoO0M, UCHOJB3Ys CHElHalbHbIE IITAaTHbIE IPOrpaMMBbl JUIsl HE3PSIUUX JItOJIeH, C KOTOPHIMU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* Uil MHBAIWJAOB M JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI IO CIyXY:
Ha/IJIeKaIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEICHHE HH(POPMALINY;

* Ul MHBAIMJIOB M JIML C OTPaHUYEHHBIMM BO3MOXKHOCTSMHU 3/0POBbs, HMEIOLIUX
HapyLIEeHUs OMOPHO-JBUTATENIBHOTO armapaTa: BO3MOXKHOCTh OECHpPEeNsATCTBEHHOIO JOCTyIa
oOyJaromuxcsi B ydeOHbIe TOMEIEHUs, TyaJleTHble KOMHATHI U JIpyrue moMmenieHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX  MTOMEIICHHUSX.

OO6pa3oBaHre 00y4aroIMXCs ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYTUMH OOYUYaIOUIMMHUCSH, TaK U B OTAEIbHBIX TpyNIax HId B
OTJIENbHBIX OpPraHU3aLUsX.



ITpunoxxenue 1
MuHUCTEPCTBO CeNbCKOro Xo3siicTBa Poccuiickon denepanun
®I'BOY BO I'ocynapcTBeHHBIN arpapHblii yHuBepcUTET CeBEpHOT0 3aypaibs
ATpOTEXHOJIOTUYECKUNA UHCTUTYT
Kadenpa obmeit xumun um. N.J1. Komuccaposa
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KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH

3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA JeATeJIbHOCTH, XapaKTepU3yoLue

Tanbl GopMUPOBaAHHUS KOMIIETEHIINH B MpoLiecce 0CBOEHUS TUCHHUIIINHBI

XuMus

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTalluil U TEKyIE€ro KOHTPOJIsi

Komnerennust OIIK-1. Criocoben pemars TUTOBBIC 33a4i MPOPECCHOHATBHOMN AeITeTbHOCTH
HA OCHOBE 3HAHWUU OCHOBHBIX 3aKOHOB MaTEMAaTHUYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHus VISl 3a4eTa B (popMe TECTUPOBAHUSA

K paszneay 1. OcHOBHBIE NOHATHS U 3AKOHbI XUMHUU

@)
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Macca N MoJIb THAPOKCHIA HATPUS PaBHA

Macca BelIecTB, BCTYIAIOIIUX B PEAKIIMIO, pAaBHA Macce BEIIeCTB, 00Pa30BaBIIMXCS B
pe3yJbTare peaKkiuu, 3TO 3aKOH

Haummenpmast yactuna BeniecTsa, 00J1a1aomas ero CBOWCTBAMH

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

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

O6bem (1) cocraistoniee 0,2 MOJIb KUCIOPOia TIPU H.Y.

K pa3neay 2 u 3. Ctpoenue atoma u [lepuoanyeckas cucreMa 3J1eMEeHTOB

O O 0O 0O O O O O O O

Kaxas u3 mojneneit atoma 00JibIlie COTJIACYETCSI C COBPEMEHHOM MOJIENBIO

«TynuHr ¢ U3FOMOM» - 3TO

Bri6epute nocrynatel Moaenu aroma no H. bopy

Hanmenrnias JaCTHlld, KOTOpas COXPaHICT CBOMCTBA JaHHOT'O XUMHNYECKOI'O COCIMHCHU A
Menpuatinimie YaCTHULbI XUMHUYCCKU HEACIIUMBIC, U3 KOTOPBIX COCTOAT MOJICKYJIbI

ATOMHOE PO CONEPHKHUT ... TPOTOHOB H ... HEUTPOHOB. 3apsi/i ATOTO siapa

Has3Bars 251eMeHT, d1eKTporHas GopMyna kotoporo 1s22522p®3s23p®3d34s?

Has3Bars 25eMeHT, d1eKTporHas GopMyna kotoporo 1S22522P%3523p*

HasBars 35eMeHT, d1eKTporHas GopMyna kotoporo 1S522522P%3523P°3(°

Kakwue riiaBHble KBAaHTOBBIE YHCIIA €CTh Y JIEKTPOHOB aTOMA, 3JIEKTPOHHAs popMysia KOTOPOTo
15225226

Kakune opOutanpHble KBAHTOBBIE YHCIIA €CTh y DJEKTPOHOB aTOMa, JJIEKTPOHHAs (opmyna
koToporo 1s22s?2p°

K pasneny 4. Xumnueckas cBsi3b

o

o

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

K KaKOMY METOAY KOBAJICHTHBIX CBsI3€i1 OTHOCHUTCS YTBCPIKACHUC! «XHUMHYECKas CBA3b MCKIAY
ABYMSA aTOMaMH OCYHICCTBJIACTCA C IMOMOIIBIO OJHOM WIIM HECKOJbKHX QJICKTPOHHBIX II1ap,
KOTOPBIC JIOKAJIM30BaHLI IMPCHUMYIICCTBCHHO MCKAY HUMMU. XuUMHU4YecKas CBsI3b BCeraa
ABYXOJICKTPOHHAA U 00s13aTeNBHO ABYXTCHTpPOBA4. Yucno QJICMCHTAPHBIX XUMHUYCCKHUX CBHBCﬁ,
KOTOPBIC CII0CcOOCcH 06pa3OBBIBaTB aTOM HJIM UOH, paBHO €ro BaJICHTHOCTH. B 06pa303aH1/11/1
XUMHYECKOM CBA3U MNPUHHUMAIOT Y4aCTUC BAJICHTHBIC 3JICKTPOHBI. »



O O O O O O

XuMmu4deckasi CBsi3b, 0Opasyromascs MeXIy aToMaMHu ¢ O0JbINoi pa3sHocThio (Oosee 1,5 mo
mkane [lonmuHra) »7MeKTPOOTPHULIATENILHOCTEH, MpH KOTOpPOM o0Ias >JIeKTpOHHAs mapa
MOJTHOCTBIO TIEPEXOTUT K aTOMY € OOJIBIIEH AJIEKTPOOTPHIIATEIBHOCTHIO.

XuMHUecKas CBs3b, 00pa3ylomIascs MeX/ly aTOMaMy ¢ HeOOIbIION pa3HOCThIO (MeHee 1,5 1o
mkane [lonmmMHra) 37I€KTPOOTPHLATENLHOCTEH, MpH KOTOPOM o00Immas >JIeKTpPOHHAs Mapa
CMeEIIEHA K aTOMY € OOJIbIIEH JIeKTPOOTPUIIATEIBHOCTHIO.

B BemecTBax, 00pa30BaHHBIX IIyTEM COEAMHEHUS OJMHAKOBBIX aTOMOB, XMMUYECKasl CBS3b
XuMuyeckas CBs3b B MOJIEKYJie OpoMOBOAOpOJA

Kakoii Tum cBsi3u MeX1y aTOMaMu KaJlnsl ¥ KUCIIOpPOJa B KapOoHaTe Kaus

Kakoli Tun cBsizu Mex1y aToMamMH KUCJIOpoJa U yIiepoaa B KapOoHaTe Kaaus

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

KoBajieHTHbIE HETTOJISIPHBIE XUMUYECKHUE 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

Yactuibl 1ucnepcHoi ¢a3bl HICTUHHBIX PACTBOPOB UMEIOT pa3MephI:

JucnepcHas ¢a3a MHITYIHX HAITUTKOB

AdpO030J1eM SABIIAETCA:

OMyJIbCHsI — 3TO cUCTeMa, 00pa30BaHHas

[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 ¢ TBEPI0H (pa3oii pacTBOpseMOro BeIlecTBa,
Ha3bIBACTCS

HenacplleHHbIN pacTBOp — 3TO pacTBOP, B KOTOPOM IIPHU JaHHBIX TEMIIEPATYPE U JaBJICHUU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHUE YK€ COJEPKAILErocsi B HEM BelecTBa (J1a-HeT)
[lepechllieHHBI pacTBOp — 3TO pPacTBOp, KOHUEHTpalus BEIIECTBA B KOTOPOM BBILIE
KOHIIEHTPALM1 HACBILIEHHOT0 pacTBOpa (IIpH JaHHBIX TEMIIEpAType U JaBJICHUH )(/1a-HEeT)

K pazneay 6. Teopus 3j1ekTposiuTHYecKoi qucconuanus. Peakunu noHHoro oomena.
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CreneHp qUCCOLMALIMN PACTBOPEHHOTO 3JIEKTPOJINTA BO3PACTAET MPH

Kucnble conu npu 1ucconyanuy AaroT

["a3 BbIeNsIeTCS IPU B3aUMOCHCTBUU PACTBOPOB

CokpamieHHoe HoHHOe ypaBHeHHe Ba?* + SO42 = BaSOs COOTBETCTBYET B3aMMOEHCTBHIO
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 pacTBOpeE CTYIEHYaTO TUCCOIUHPYET

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

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

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

K pasneay 7. MoHHOe npousBeaeHne BOAbl, BOAOPOAHbIN MOKa3aTeab. ['uapoms 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 Boaopoza 10 Mons/n. BEIYHCINTS KOHIIEHTPAIINIO THAPOKCU I-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauenun pH=11

Peakuus cpens! 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

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

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

XUMHYECKOE B3aUMOJICHCTBUE COJIM C MOJIEKYJIaMH BOJIbl HA3bIBACTCSI

Peakuust ruiponinza OTHOCUTCS K pEeaKIHsIM

['unponu3y He moJBEpraroTCs coyu, 00pa3oBaHHbIE

Bribepure comm, 00pazoBaHHOM c1ab0# KHCIOTON M CHIIBHBIM OCHOBAaHHEM

K pasneay 8. KommiekcHbie coequHeHust
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Teopusi KOMIIEKCHBIX COEIMHEHUH OCHOBaHA

LlenTpanbHOE MECTO B KOMIIJIEKCHOM MOHE 3aHUMAET

Yactuna(kaTHOH, aHUOH, HEWUTpalpHAs  MOJIEKyNla), KOTopas  KOOpAMHHpPOBaHA
KOMIUIEKCO0Opa30BaTeIeM Ha3bIBACTCS

KoopauHanuonHoe 4uciio yka3blBaeT Ha

CreneHb OKUCIIEHHs HOHA-KOMILIEKCOOOpasoBares B komiuiekcHoM none [Ni (NH3)sClI]*
Bribepure ¢popmyny nenranuanoaksadeppara (1) kamms

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

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

KommuiekcHble CO€IUHEHUS MO NEPBUYHOM IUCCOLMALMK BBICTYNAIOT KaK CHJIbHBIE
AIIEKTPOJIUTHI (Aa-HET)

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

KoHcTanTa paBHOBECHSI TUCCOLIMALIMN KOMIUIEKCHOI'O MOHA HA3bIBAETCS

KoHcTaHTa ycTOHYMBOCTH - 3TO BETMYMHA 0OpaTHasi KOHCTAHTE HECTOMKOCTH (J]a-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 — rekcanutrpokodanstar (II1) kamus coorBeTcTBYET PopMyna

IIpoueaypa oueHuBaHUS TECTUPOBAHUS (IJTEKTPOHHbIM BAPUAHT)

TCCTHpOBaHI/IC o6yqarom1/1xc;[ HCIOJIB3YCTCA B TCKYHICM KOHTPOJIC U B HpOMC)KYTOHHOﬁ

aTTeCTAIlMU JIJIsi OIEHWBAHHS YPOBHS OCBOCHHOCTH CTYJAEHTAMU PA3JIMYHBIX DPA3JCIOB U TEM
JTUCIUTUTMHBL U TIpou3BoauTcst B cucteme moodle na caiite «Test DUOC ®I'BOY BO T'AY
CesepHoro 3aypanbs» https://Ims-test.gausz.ru.



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

[IpenogaBaTens pa3pabaThIBacT U pa3MelIaeT Ha CTPAHUIIE CBOETO Kypca TECThI, YKa3hIBast
B MX HacCTpPOMKax JaThl, KOTJa T€CThl OYAYT MOCTYMHBIMHU ISl MPOXOXKACHUS, BPEMs, KOTOpOe
OTBOJIUTCS HA BBITIOJIHEHHE OJIHOM IMOMBITKU, KOJTUYECTBO MOMBITOK, MPEJOCTABISIEMOE KaXKIOMY
ctyneHty. OOyuaroluecss MojiydyaroT HHGOpPMAIMI0O O JaTe W BpPEMEHU TecTupoBaHus. B
HA3HAUYCHHOE BPeMs CTYACHTHI 3axX0[i4T B cuctemy moodle ¢ nuyHOro akkayHTa M MPOXOIST
tectupoBanue. llocne TecrupoBanus dopmupyercs Ttabnuia ¢ oneHkamu odOydaromuxcs. [lo
pe3yibTaTaM MPOBEPKH PE3yJIbTATOB TECTUPOBAHUS BBICTABIISIIOTCA OIIEHKU B COOTBETCTBHUH C

KPUTEPUSMHU.

IlIkasia oueHMBaHKMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aaHUSA Pe3yabTatr

50 -100 3a4TEHO

meree 50 HE 3aYTEHO

Bonpocsl U151 ¢1a4M YCTHOTO 3a4eTa

Kon
KOMIIETEH
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Bompocsr

NoakowhE
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17.
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20.
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22.

ATOMHO-MoOJIeKyIsIpHOE yueHrue. OCHOBHBIE MOHATUS XUMHUU.

3aKOH COXpaHEHUs1 MacChl BELIECTB, €r0 3HAYEHUE B XUMUMU.
3aKOH KpaTHBIX OTHOILIEHUH.
3aKOH NOCTOSIHCTBA COCTAaBA.
3akoH ABOraapo, CIeACTBHS U3 3aKOHA. MOJISIPHBINA 00BEM.

OCHOBHBIE Ta30BbIE€ 3aKOHBI.
3aKOH OSKBUBAJICHTOB, TNOHATHE 00 dSkBuBaieHTe. CrnocoObl pacuera
SKBHUBAJIEHTA MPOCTOTO U CIOKHOTO BEIIECTBA.

OTKpBITHE 3JIEKTPOHOB U PEHTI€HOBCKHX JIYUEH.

OTKpBITHE U CYIIHOCTD SIBIICHUS PAAHOAKTUBHOCTH 3JIEMEHTOB, 0., 3-, Y-JIy4H.
Mopnens atoma [x.Tomcona. [1nanerapnas monens Pesepdopnaa. Iloctynate
bopa.

CoBpemeHHbIE MpeICTaBIeHUs] 0 CTpoeHUH aroma. CocTaB aTOMHBIX sJEp.
[TonsiTre 06 M30TOMAX.

KBaHTOBBIC UKCIIA.

Pacnipenienenue 31€KTpOHOB 1O 3HEpPreTndeckuM ypoBHAM. [Ipunnun [Taynm.
IIpaBuno Xynnaa. IIpaBuna Kneukosckoro.

[TonbITKM KITaccupUKaUU XUMHUYECKUX 31eMeHToB a0 .. Menneneesa.
OtkpeiTHe MeHneneeBsIM NEPUOANIECKOrO 3aKoHa. [lepnonnyeckuil 3aKoH.
CtpyKkTypa TEpHOIWYECKOW CHCTEMBI JJIEMEHTOB. l3MeHEeHHe CBOWCTB
AJIEMEHTOB 110 IEPUOAAM U TPYIIIIaM.

S-, p-, d-, f-a;meMeHTBI ¥ UX MeCTO B mepuoauueckoit cucreme. CemelicTBa B
I1C.

XapakTeprucTUKa AJIEMEHTA 0 UX MOJIOKEHHIO B IEPUOINYECKON CUCTEME.
Xumnueckass cBsi3b  Ilonatue o0 oHeprum cBs3u. Haceimaemocts u
HAIpPaBJIEHHOCTh XUMHYECKOMN CBS3H.

[Tonsatne o rUOpUAM3ALUU DIEKTPOHHBIX OOJAKOB M MPOCTPAHCTBEHHOMH
KOH(UTYpalui MOJIEKYIL. G- U T-CBS3b.

KoBanentHas xumuueckas cBs3b. OOMEHHBII M JOHOPHO-aKIENTOPHBIN
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H.

HonHast xuMu4ecKkast CBsI3b.

. Merannuyeckas CBsI3b.
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. Bonoponnas cBsizb. MexXMOJIEKYISIPHBIE B3aUMOJEHCTBUS.

. lucniepcHbie cucteMbl. CTeneHb MUCIEPCHOCTH BemlecTBa. Knaccudukarus
JUCIIEPCHBIX cUCTeM. PacTBOPBI KaK AUCHIEPCHBIE CUCTEMBI.

Knaccugukarnus ucTHHHBIX pacTBOpoB. PacTBopuMocTs. I'maparHas teopust
pactBopoB [I.1. Menpeneena.

PactBopumocTs  BemecTB. TemnoBble  3(PQexTsl MpU  PaCTBOPSHHH.
3aBUCUMOCTbH PACTBOPUMOCTH OT JIaBJICHUS U TEMIIEPATYPHI.

OO6m1as xapakTepuCTHUKA PACTBOPOB U ITpoliecca pacTBOpeHust. PacTBOpUMOCTh
TBEPABIX, KUAKUX U Ta3000pa3HbIX BEIIECTB.

KonnenTpaius pacTBOpOB U CIOCOOBI €€ BRIPAKEHUSI.

Teopus  snextponuthyeckod — auccounanuu.  CreneHb,  KOHCTaHTa
ANEKTPOJIUTUYECKON AUCCOLUALINH.

[IpumeHeHrne 3akoHa JEHCTBYIOIIMX MacC K HOHM3AIMM  CIa0BIX
AIIEKTPOJIUTOB. 3aKOH pazbasieHust OcTBaIbaA.

OCHOBHBIE MTOJI0KEHNS TEOPUU CUIIBHBIX 3JIEKTPOJIUTOB. [[OHATHE aKTUBHOCTH
VOHOB.

Peakuuu vonHoro odMeHna. YcioBusi nporekanus. CoctaBieHue ypaBHEHUN
peakIiit HFOHHOTO OOMEHa.

Huccoumanusa Boawsl. MoHHOE Tmpou3BeAeHHE BOABI M €ro CBOKWCTBA.
Bonopoausiii mokasaress. bydepHsie pacTBOpEI.

Pacuér u meroasl uamepenust pH pacTBopos.

['unponus coneii. Tunuynsle cayyan ruaponausa. OOpaTuMbIil 1 HEOOpATUMBIN
TUPOJIN3.

OcHOBHBIE  TIOJIOKEHUS ~ KOOPAMHALIMOHHOW  TeopuH  0OpazoBaHUs
KOMILJIEKCHBIX CO€TMHEHUMN.

Homenkiatrypa u wu30MepHs KOMIUIEKCHBIX COEIMHEHUWA. 3HaueHUE
KOMILJIEKCHBIX COCIMHEHUM B XUMHUH.

Juccoumanuss KOMIUIEKCHBIX COEIWHEHUW. YCTOMYMBOCTh KOMILIEKCHBIX
coequHeHn. KOHCTaHThl HECTOMKOCTH M YCTOMYMBOCTH KOMIUIEKCHOTO MOHA.

O6pa3en 3a4eTHOro dUJiera (2 ceMecTp)

®I'BOY BO I'ocynapcTBeHHBIN arpapHblil yHUBEpcUTET CEBEPHOTO 3aypaibs
ATpOTEeXHOJIOTMYECKUN UHCTUTYT

Kadenpa obmieit xumuu um.M.J{. Komuccaposa

VYyeOHas qucuuminHa XuMus

JUIsl HatlpaBJIeHHs TOAroToBkH 35.03.06 «ArponHxeHepus»

3auerHbIi Onser Ne 1

1. Xwumnueckass cBa3b [lonstue o0 sHeprum cBsa3u. HacblmaeMocTh M HampaBIEHHOCTh
XUMHYECKOMN CBS3U.

2. HomeHnknarypa M wu30MepHs KOMIUJIEKCHBIX COEAMHEHHUH. 3HaueHHEe KOMIUIEKCHBIX
COCTMHEHUN B XUMUMH.

3. HaiiTu npoueHTHYI0 1 HOPMaJbHYIO KOHUEHTpamuu 1,5M pacTBopa COJITHOM KHCIIOTHI
(mmotHOCTH pactBopa 1,05r/mi)

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




IIpoueaypa oueHuBaHusA 3a4eTa
3ader MPOXOAWT B MHUCbMEHHOW (opmMe U B ¢opme cobecemnoBaHHs MO MaTepHATy
JucuuIuIHbL. O0yJaromeMycsi T0OCTaeTCs BapUaHT 33JaHUs IyTeM COOCTBEHHOTO CIIy4aifHOTO
BbIOOpA U TIPEAOCTABIsETCS |5 MUHYT Ha MOJITOTOBKY. 3alTa TOTOBOTO PEIICHHS IPOMCXOIUT B
BUJIE COOECEeIOBaHUS, HA YTO OTBOAMUTCS 5 MUHYT. 3aJJaHUE COCTOUT U3 3 BOMPOCOB, TpeOyroImue
YCTHOTO M TIMICEMEHHOTO OTBETa (TE3MChI 0TBETA, (POPMYJIBI 3aKOHOB M BEJIMYMH B HET'O BXOJISIIINX,
CXEMBbI, YPAaBHEHHUS).

Ikana oneHMBaHUs YCTHOIO 3a4eTa

Orenka Onucanue

3aYTCHO | CTYJACHT CaMOCTOSTEILHO OTBETHJI HAa TEOPETUYCCKHUE BOIPOCHI, HAIHCAI
BLIpa)KeHI/ISI JJIs1 3aKOHOB, yKaBaJI BCIIMYUHBI B HHUX BXOAAIIMEC WU CAUHUIIBI
U3MEpPEHUS; pellaeT 3aJaHue, UCIOJb3ys BeCh apCceHal MMEIONIUMXCS 3HAHUH,
YMEHHI M HABBIKOB; YMEET OIEHWBATh, aHAIM3UPOBATH U 0000IIAThH, JENaTh
BBIBOJIBI; BJIQJICET CIIOCOOAMHU PEIICHHS 33aJJaHHsI; OCBOMJI M3y4aeMbIe 3aKOHBI,
HpaBI/IJIaI/I IIOHATHUA

HE 3aYTCHO | OOYYAIOIIUIICS JOMYCTHI IrpyOble OMMOKA M HE MOT IPUMEHHTDH IOJY4YCHHBIC
3HaHUA JJIAd BbIIIOJIHCHUA 3aJaHHs, HE CMOTI O6OCHOBaTI) HpI/IMerleMBIC
IOJIOXKEHHST; 3aKOHBI, TPABUJIA U TIOHATHS HE OCBOCHBI

IIpumepHble 3aAaHud 1/ IK3aMeHa B (p)OpMe TeCTUPOBAHUSA
Komnerennust OIIK-1. Cniocoben pemiate TUMOBBIE 33a4l MPOPECCUOHAIBHOMN AESITeTbHOCTH
Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB MAaTEMAaTHYE€CKUX M €CTECTBEHHBIX HAYK C MPUMEHEHUEM
MH(OPMaLIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN
K pazneay 9. DiiekTponpoBoaHoCcTH pacTBopoB. Konaykromerpus

o XOpoIIO NIPOBOJAUT AIEKTPUUECKHI TOK PacTBOP

Br16epute mpoBOTHUKH NEKTPUYECKOTO TOKA

o Pacnonoxure HoMepa BOJHBIX PACTBOPOB B MOPSIKE YBEIUUYESHHS dJEKTPOIPOBOAHOCTH 1 —
KOH, 2 — HCI, 3 - H2COs3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCIEI0BATEIBHOCTH
ugp 6e3 mpoOenos)

o MertoJ, OCHOBaHHBIN HA U3MEPEHUH AIIEKTPOIPOBOTHOCTH PACTBOPOB, HA3bIBACTCS

o KouagykromeTpust mpumeHsieTcsl A7 ONpeAeNieHUs BIKHOCTH TOYBBI, 3€pHA, KOPMOB,
IPOAYKTOB (J1a-HET)

o Belpaxkenue 3akoHa HE3aBUCHMOTO TIepEeMEIIEHIsI HOHOB JJISi PACTBOPA AJIEKTPOIUTA HMEET

BUJ

3aKoHa HE3aBHCUMOTI'0 IIepeMEIIeHHsI HOHOB OTKPBIT CBaHTe AppeHNYyCcOM(J1a-HET)

3aKoHa HE3aBHCHMOTO TIEpEMEIICHHSI HOHOB OTKPHIT Bribreasmom KombpayieM (j1a-Her)

Y nenpHast AIEKTPOIIPOBOTHOCTD —

DKBUBAJICHTHAS JICKTPOIPOBOTHOCTH —

[Tpu yBenmueHNH KOHIICHTPALIMH JICKTPOIIUTA yIEIbHAS IIEKTPOIPOBOTHOCTH pacTBOpa

DIEKTPOMPOBOJHOCTH PACTBOPOB AIIEKTPOIIUTOB C MOBBIIIEHUEM TeMIiepaTypsl Ha 1 Tpagyc

O

K pa3zaeny 10. O0mume cBoiicTBa MeTaNJI0B
o Kpwurepnii, nexammmii B OCHOBE pa3JeIeHUs] METAJIOB HA JIETKUE U TSHKEIIbIE
o B 3emHoli kope 60mBIIIE BCETO
o BribepuTte psn camoro TBEpAOro U CaMoro TYroljJaBKOro METallIOB COOTBETCTBEHHO
o [lpu HarpeBaHuM 31EKTPONPOBOJAHOCTH METAJUIOB YMEHbIIACTCS(Ja-HET)



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

CBOWCTBO METaNIOB BBIOpPAchIBaTh JJIEKTPOHBI C TMOBEPXHOCTH TOJ JICHCTBUEM
AIIEKTPOMATHUTHBIX BOJIH, YTO O0YCIIOBIICHO CJIa00M CBSA3bIO BAJICHTHBIX 3JIEKTPOHOB C SIPOM
CBOICTBO MeTayuioB, OOYCIOBIEHHOE NPUCYTCTBHEM B HEM CBOOOIHBIX 3JIEKTPOHOB,
KOTOPBIC HAMIPABIICHHO MMEPEMEIIAIOTCS TP HATIOKEHUH DIIEKTPUIECKOTO 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, HeoOXoauMast U1 yAaJeHUS SJIEKTPOHA U3 H30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0O0JIBIIIOE PACCTOSTHHE

BenuunHa, KOJTUYECTBEHHO XapaKTEPH3YeT CIOCOOHOCTh MeTajlla OT/AaBaTh DJIEKTPOHBI 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 peakIuH — 3TO CTENeHb B KOTOPYIO HYKHO BO3BECTH KOHCTAHTY
CKOPOCTH XUMHUYECKOM PEaKIMi B BBIPAXKEHUU 3aKOHA ACHCTBYIONINX MaccC (Ja-HET)

[TopsmoK XMMHUYECKOM peakluyd — 3TO CTENEHb B KOTOPYIO HY>KHO BO3BECTH KOHIICHTPAIIHIO
pearupyronux BelecTB B BRIPAKCHUH 3aKOHA JEHCTBYIOMIMX Macc (Aa-HeT)

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

Enunuiia uaMepeHusi CKopocTd TOMOT€HHOM XMMHYECKON peakinu

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

Bo CkobKO pa3 yMEHBIIMTCS CKOpOCTh Xumuueckod peakuuu A(r) + 3B(r)\= C, eciwm
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 pasza
CxopocTh TOMOT€HHOM peaklny MPOTEKaIoIIEi B BOJHOM PacTBOPE 3aBUCUT OT

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

K kakoii TeopuH OTHOCUTCSI JaHHOE OIpEENICHUE: B PEaKIIUU MOT'YT Y4acTBOBATh TOJBKO TE
MOJIEKYJIbI, SHEPTHsI KOTOPBIX OOJIbIIIE CPEAHEN SJHEPTUN MOJIEKYJI Ha KaKyI0-TO OIIPEIEIICHHYIO
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/IT CJIbHbIMU peaKIII/IS{MI/I Ha3bIBAKOTCA

OKHCINUTEIH — 3TO

[Ipouiecc BocCTaHOBIEHUS — 3TO MPOLECC

JlaHHOE BEIIECTBO SABISETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BEIIECTBO SABISETCS TOJIBKO BOCCTAHOBUTEIEM

YcraHOBUTE COOTBETCTBUE MEXKAY MOJYPEAKIIMEN U Ha3BaHUEM ITPOLIECCA

YcTraHOBUTE COOTBETCTBUE MEXKIY YPABHEHUEM XMMHUECKON PEAKIIUU U €€ TUIIOM
YcTaHOBHTE COOTBETCTBHE Mexay atomoM docdopa B ¢opMyne BemecTBa U €ro
OKHCJIMTENBHO-BOCCTAHOBUTEIBHBIMUA CBOMCTBAMU, KOTOPBIE OH MOKET MPOSBIISATH
OKHUCIUTENbHO-BOCCTAHOBUTEIBHOW pEaKIINEl sIBIsIETCS



O

O O O O O

BoccranoBurenbHbIe CBOMCTBA a30T MPOSIBIISIET B PEAKIIUU

B coemunenusx: PH3, P205, H3PO3 ¢docdop umeer crerneHu OKUCICHHS, COOTBETCTBEHHO
paBHEbIE:

BoccranoButenbHbIE CBOMCTBA JKEI€30 MPOSIBIISECT B PEAKIIHH:

MuHMMaIbHYIO CTENICHb OKUCIICHUS XJIOP IPOSBISAET B COCTMHECHUN

Cxewme npespamenus Fe — Fe?* cooTBeTCTBYeT XMMHUECKOE YpaBHEHHE

Haubounbmryto creneHb OKUCICHUS! MapTraHel] UMEET B COSIMHEHUN

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

OanHaKOBYIO CTENEHb OKHCIEHUS JKEJIE30 MPOSIBIISIET B COSIUHEHUSX !

K paszgeay 13. DuekTpoin3. 3aK0OHBI J1EKTPOJIH3A.

@)
@)

O

o

DJIEKTPOJIN3 —

JlonoTHUTEIbHOE HANPSHKEHUE, KOTOPOE HAI0 MPHIIOKUTH K AIIEKTPOAAM, IS TOTO YTOOBI
AJIEKTPOJIH3 M)l OSCIPEIATCTBEHHO HA3bIBACTCS

[poreccer Ha katoae K(-) mpu anmekTponunse

[Iporeccer Ha aHoE A(+) TIPU AIEKTPOIIU3E

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

Omnpexnenute BepHOE ypaBHEHHE IPOIECCa, MPOTEKAIOMIET0 HA aHOAE NPU DIIEKTPOJIN3E
BOJHOTO pactBopa coiii AgNOs3

Omnpexnenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJAE TPHU DIIEKTPOIIU3e
pacmaBa coiu AgNOs3

Omnpexnenute BepHOE YpaBHEHHE IPOIECCA, MPOTEKAIOMIETO0 Ha KAaTOIE IMPH DJIEKTPOIIU3e
pacmaBa conit AgNOs3

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

[Tpu snexTponuse paciuiaBa cyib(dara MarHus Ha KaTo/ie BbIAETSETCs BOJOPO (1a-HeT)

K paspeny 14. Duaexkrpoxumuueckue npoueccol. [lorenumomerpus

O O O O O O O

o

Ha rpanune paszaena a3 T))k BOZHUKaeT

YpasHenue HepHera oTpakaer 3aBUCUMOCTD

YpaBHeHuUE, JexKallee B OCHOBE TOTCHIIMOMETPUUECKOIO0 METOAA

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 paszaena ¢a3 Tk BOZHUKAET CJIONW U3 3apsUKEHHBIX YaCTHIL, KOTOPBIHA Ha3bIBAETCS
(3 cnosa)

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

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

[ToreHnnomeTpuss NPUMEHSETCS U1 ONPEAEIICHUS COJIECOAEPKAHUS (J1a-HET)

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

@) KOppOSI/ISI SABJIICTCA HCKOHTPOJIHUPYEMBIM OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIM IIPOUECCOM,

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



o Kopposus nporcxoaur ¢ BeIJEICHUEM SHEPTUU U PAaCCEUBAaHUEM MeTaslla (J1a-HerT)

Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, IIPH

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

o Pesynaprar mpoTekaHus KakuX XMMHMUYECKHX PEaKIHUi, B KOTOPBHIX IOCIE pa3pyllICHUs
METAJIJIMYECKON CBA3M, aTOMbl METajyla M aTOMbI, BXOJSIIME B COCTaB OKHCIIUTENEH,
00pa3yIoT XUMUYECKYIO CBSI3b

0 YpaBHEHME, KOTOPOE MOXKET OBITH IPUMEPOM Ia30BON KOPPO3UU

o O O O @)

o

K paspeny 16. Kosmuraruunie ceoiictBa. Kpuockonus

o Meron, OCHOBaHHBI Ha M3MEPEHUH MOHWKECHHUS TEMIEpaTypbl KPUCTAJUIM3AlUU PacTBOPA,

Ha3bIBACTCS

Kpuockonus npuMeHsieTcs A OnpeaesieH|sl OCMOTHYECKOTro JaBiieHus (1a-HeT)

B ocHOBE KpHOCKOIIMUYECKOT0 METOAA JIEKUT

Beipaxxenue nepBoro 3akoHa Payns 115 pacTBopa 3J1eKTpOoIUTa UMEET BT

Han pactBOpoM jaBiieHHE HACHILIEHHOI'O Iapa pacTBOPUTEINS BBILIE, YEM HaJ YHUCTBIM

pacTBopuTesieM (1a-HeT)

o Han pacTBopoMm jiaBieHHe HACBILIEHHOTO Mapa PacTBOPUTENS BCerja HIKE, YeM HaJ YUCTBIM
pacTBopHTesieM (1a-HET)

o PactBop caxapa u pacTBOp IMOBApPEHHOM COJIM IPU OJMHAKOBBIX MOJISIIbHBIX KOHLEHTPALMIX
3aMep3HYT IIPHU OJIHOM U TOH ke TemnepaType (1a-Hert

o 3akoH Banrt-I'opda mnosBomser paccuuThIBATH OCMOTHYECKOE JaBlIeHHME pa30aBIEHHBIX
pacTBOpOB (1a-HET)

o Ilpm ognHakoBON KOHIIEHTpAIMM PAaCTBOPEHHOI'O BEIIECTBA KOJUIMTaTHBHBIE CBOWCTBa (Ap,
pocm, ATkp, ATkum) pacTBOpOB 3JIEKTPOIUTOB

o Pacnonoxure HoOMepa BOAHBIX pacTBOpOB B TOpSAAKE TIOHM)KEHHUS TeMIIepaTyp
kpuctaumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(oTBeT BBECTH B BUJIE MOCIE0BaTeIbHOCTH 1P 6e3 mpoOenoB)

o O O O

IIxana oneHUBaAHUA TCCTUPOBAHUS HA IK3aMECHE

%o BLINOJHEHUS 3aaHUA Banaa mo 5-0aabHO# cucreme
86 — 100 5
71 -85 4
50-70 3
Menee 50 2

BOHpOCLI AJIA C1aY4 YCTHOI0 3K3aMEHa

Ko
S Bormpocsr
KOMIIETCHIIUU
OIK-1 1. DneKkTponmpoBOIHOCTb Cpell, YAeNbHas 3JIEKTPONpPOBOAHOCTh. Crocod
M3MEpEHNs U NIpakTudeckoe npuMeHeHne. Konpykromerpusi.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

DKBUBAJICHTHASI 3JIEKTPONPOBOAHOCTh. COOTHOILIEHHE €€ C YIEeIbHOU
ANEKTPOIPOBOIHOCTBIO M C MOJBUKHOCTBIO MOHOB. 3akoH Konbpayiia.
[IpakTHueckoe NpuMeHEeHHE

[IpakTnueckoe onpeseseHne KOHAYKTOMETPUIECKUM METOJIOM CTEIIEHU U
KOHCTAHTBI AJIEKTPOJIUTHUECKON AUCCOIMAINU CIa0bIX AIEKTPOJIUTOB.
[IpakTnueckoe  ompeneneHUe  KOHAYKTOMETPUYECKUM  METOJIOM
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTU CHIIBHBIX AJIEKTPOJIUTOB.
Konnykromerpuueckoe TurpoBanue. OCHOBBI METOJIa, IPUMEHEHHUE.
[Tonoxenune meramnoB B mnepuoandeckor cucreme .M. Menneneena.
CrtpoeHne aTOMOB METAJIJIOB.

dusnueckue cBoiicTBa MeTauioB. [I[pumenenne Meramios.

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

XHUMUYECKUE CBOKWCTBA METAJLJIOB.

Xumnueckass KuHeThKa. CKOpPOCTh XMMHUYECKOM peakuuu. 3aKkoH
JNEHCTBYIOIMX Macc (OCHOBHOM 3aKOH KMHETUKH), €M0 MaTeMAaTUYECKOE
BbIpakeHre. KoHCTaHTa CKOPOCTH XMMUYECKOHN peakiuu,

[Topsaox 1 MoJeKyIsIpHOCTh peakiuil. OCHOBHOW 3aKOH KUHETHKHU IS
peakuuu 1-ro, 2-ro, 3-TO MOPSIKOB.

[Iepuoa nonynpespaieHus. 3aBUCUMOCTb NIEPHO/1a OJIYIIPEBPALLIEHUS OT
HA4aJIbHOW KOHUEHTPAILIMK BEIECTBA.

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

Karamuz wu ero @Qopmbl. MexaHusMm JEHCTBUS  KaTallM3aTopa.
@depMEHTaTUBHBIA ~ KaTalu3, €ro OCOOEHHOCTHM U 3HAuU€HUE B
OHMOJIOTMYECKHX MPOIeccax.

Cnoxnbie peakunu. KuHeTHKa 1EMHBIX peaKiuii.

OOpaTuMOCTh XMMHUYECKHX pEeaKlUi, XUMHUYECKOE paBHOBECHE. 3aKOH
JEUCTBYIOIMX Macc it 00paTUMBIX peakiuii. KoncranTa paBHOBECHS.
Cwmemenne xumuueckoro paBHosecus. [Ipunuun Jle-Illarense.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [IpuHIMNI cocraBiaeHUs
YpaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakiuil. Mertona
AJIEKTPOHHOTO OajaHca.

Baxxneiiine okMCIUTENN U BOCCTAHOBUTENN. BiiusiHME cpeibl HA TeueHue
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH.

THunbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

CrpoeHre M MexaHU3M O0pa30BaHHE JABOWHOIO 3JEKTPUUECKOIO CIIOS.
OnexTpon. DIeKTpoAHbli noTeHuuan. ¥YpasHenne HepHera. BogopoaHsiii
JIEKTPON.

XUMHYECKHE W  KOHIICHTPALIMOHHBIE TallbBAHUYECKUE LIEMH, HX
anexTpoaBrkyias cuwia. M3mepenue 3/1C.

[Torenunomerpus. UnnukatopHble 37eKTpoabl. CTEKISHHBIN 3JEKTPOJ,
€ro yCTPOWCTBO MW MPHUHLIMII JEHCTBUSA. OJEKTPOAbl CpaBHEHUS.
XnopcepeOpsHbIA AIEKTPO, €ro YCTPOUCTBO U MPUHIIMIT ACHCTBUS.
[ToTeHunomeTpruyeCKuit METOA ONpeieNIeHUs] KOHIIEHTPAIMH BOAOPOIHBIX
HMOHOB CTEKJITHHBIM 2JIEKTPOAOM.

TepmoanHaMHuueckass HEYCTOMYMBOCTh METAILIOB. Koppo3us meTtaiuioB u
e€ BuAbl. XUMUYECKasi KOPPO3Us METAILIOB.

DIIEKTPOXUMHUYECKAs KOPpPO3Ust METAJIJIOB. Mexanusm
MEKTPOXUMHUUYECKON KOPPO3UH METAIIJIOB B PA3HBIX CPElax.

CriocoObl 3alIUTHl METAJJIOB OT KOPPO3HH.




28. KonnuratuBHble CBOWCTBAa PaCTBOPOB JIEKTPOJIUTOB M HEIIEKTPOIUTOB.
[ToHmxeHre naBIeHUs] HACHIIIEHHOTO Mapa PaCTBOPUTEINS HAJl PACTBOPOM.

29. 3akonsl Payns. Kpuockonuss u e€ mpakTH4ecKoe MpUMEHEHHE.
D0ynuockomnus 1 e€ MPaKTUIECKOe MIPUMECHECHHE.

30. Ocmoc. OcmoTrueckoe AaBjIeHUE U ero u3Mepenue. 3akoH Baut — [N'odda.
buonorunueckue nmpouecce 1 0CMocC.

31. Tepmoxumus. ODHranmenusg. 3akoH lecca W ero  CJICACTBHAL.
TepMOXUMHUYECKHUE PACYETHI.

32. XuMuueckasi TepMOoJuHaMUKa. DHTponus, sHeprus ['uooca.

33. 3akonbl  TepMoaMHAMUKHA.  OIEHKa  BO3MOXHOCTH  NPOTEKAHUS
XUMHUYECKON peakKItu.

IIpoueaypa oueHUuBaHHUSA IK3aMeHAa

[IpoMexxyTouHas aTTecTaus, Kak KOMIUIEKCHOE MEPOIIPUSATHE, BKIIOYAET MPUEM YCTHOTO
39K3aMCHa. 3K3aMeHBI HpI/IHI/IMaIOTCSI HpeHOI[aBaTeJISIMI/I, BCIIyH_II/IMI/I JICKOUOHHBIC 3aHSTHS. B
OTJICNbHBIX CIy4asX MpH OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJIBIION
YUCJICHHOCTH TPYIIIBI C Ppa3pelieHUs 3aBEAyIONIero Kadeapoi AOIMyCKaeTcs IMpUBICYCHUE B
MIOMOILIb OCHOBHOMY JIEKTOPY MPENOAaBaTENsl, IPOBOJAMUBIIETO MPAKTUUECKUE 3aHATHS B TpyIax.
3K3aM€H HpOBOZII/ITCﬂ TOJIBKO HpI/I HpeI[’I)ﬂBJIeHI/II/I CTyIIeHTOM 3aquH0171 KHUKKHU U HpI/I yCJIOBI/II/I
BBITIOJTHEHHSI BCEX KOHTPOJIBHBIX MEPOTIPUSATHI, IPEyCMOTPEHHBIX yU4eOHBIM IJIAHOM U paboyeit
nporpamMmoil 1mo uszydaemou nucuuriuinHe. CTyleHTaM Ha 9K3aMEHE IMPEeOCTaBIIICTCS MPaBO
BbIOpaTh OAMH U3 OuneToB. Bpems moarotoBku k otBeTy cocraBiseT 30 munyt. [lo ucreuenun
YCTaHOBJICHHOTO BPEMEHH CTYACHT JIOJDKEH OTBETUTH HA BOMPOCH IK3aMECHAIIMOHHOTO OWIIeTa.
Pe3ynbrarhl 3K3aMeHa OIEHUBAIOTCS IO YETHIPEXOAJUIbHON cHUcTeME («OTIIMYHOY, «XOPOIIOY,
((YIIOBJIGTBOpI/ITeJII)HO», <<HeyIIOBJIeTBOpI/ITeJH)HO))) 1 3aHOCATCS B BKSaMeHaHI/IOHHYIO BCAOMOCTH
MU 3a4ETHYK0 KHUXKKY. B 3a4eTHYI0 KHUXKY 3aHOCSTCS TOJBKO IIOJIOXKHUTEIIbHBIE OLICHKHU.
[ToanucanHbIi NpenogaBaTesieM 3K3eMIUISP BEIOMOCTH CHAETCA HE MO3AHEE CIEAYIOUIEro AHS B
JEeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B cinydae HesBKM CTyA€HTa Ha DJK3aMEH B
HK3aMEHAIIMOHHON BEIIOMOCTH JEJIaeTCd OTMETKa «He sABWICS». CTyIEHTHI, HE MPOUICAIINE
MPOMEKYTOUHYIO aTTECTAIMIO MO TPaUKy CECCUU, TOJKHBI TUKBUIUPOBATH 330KEHHOCTH B
YCTaHOBJICHHOM TOPSIIKE.

IIkajia oneHMBaHMsI YCTHOIO IK3aMeHa

OrueHka Omnucanue

OneHka «OTJIIMYHOY» BBICTABISETCS 00ydarouemMycs, €Ciid OH IIIyOOKO U MPOYHO
YCBOWJI IIPOTPaMMHBIA MaTepHajl, UCUEPIBIBAIOLIE, M1OCIEN0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, MOKa3blBaeT BEPHOE MOHUMAaHUE XMMHUYECKON
CYLIHOCTH PAcCMaTpPUBAEMBIX SIBICHUHM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH,
JlaeT TOYHOE ONPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IIOHATUMN, 3aKOHOB, TEOPUH,
a TaK)Ke IIPaBUJIHOE OINPEIEICHNE XUMUYECKUX BEJIMUNH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMM, BOIPOCAMHU U IPYTUMU
BUJAMU TIPUMEHEHUS 3HAHUH, MPAaBUIBHO OOOCHOBBIBAET NMPHUHATOE PELICHHE,
BJIaZACCT pa3HOCTOPOHHUMMH HABBIKAMH W IIPUEMAMM BBIITIOJTHCHUA MPAKTUYCCKUX
3azad.

OneHka «xopolo» BbICTaBIAETCS OOydarleMycsi, €cid OH TBEpAO 3HaeT
MaTepuaj, FpaMOTHO M IO CYILIECTBY M3JIaraeT €ro, He JOIMYCKas CYIIECTBEHHBIX
4 HETOYHOCTEH B OTBET€ Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU PELIEHUM IPAaKTUYECKMX BONPOCOB M 3a/4ay, BIAACET
HE0OXOIMMBIMU HAaBbIKAMU U MPUEMaMH UX BBITOJTHEHHUS.




OneHka «yAOBIETBOPUTEILHO» BBICTABIIAECTCA OOydaroIIeMycsl, €CIH OH UMEET
3HaHUSl TOJILKO OCHOBHOTO MaTepHalia, HO HE YCBOWJ €ro JAeTajied, AOIyCKaeT
3 HETOYHOCTH, HEJOCTaTOYHO  TMpaBHIbHbIE  (OPMYIUPOBKH,  HAPYIICHUS
JIOTUYECKOW TOCJIeIOBATEIbHOCTH B HM3JIOKEHUH MPOrpPaMMHOTO Marepuarna,
WCIBITHIBACT 3aTPYAHEHUS [IPH BBIIOJHEHUH MPAKTUYECKUX PaboT.

OrneHka «HEYTOBICTBOPUTEIHHOY» BBICTABISICTCS OOYYarOIMIEMYCs,, KOTOPBIA HE
3HACT 3HAYUTEILHOMN YaCTH MMPOTPaMMHOTO MaTepraa, J0IMyCKaeT CyIeCTBCHHBIC
2 OIIMOKY, HEYBEPEHHO, C OOJBITUMH 3aTPYJHEHHUSIMH BBITIONHSET MPAKTUICCKHE
pabotel. Kak  mpaBuiio, OIICHKA  «HEYJOBJICTBOPHUTEIBHO»  CTaBHTCS
o0yJaromumMcsi, KOTOPbIe He MOTYT MPOIOJDKUTE 00yueHne 0e3 JOMOIHUTEIbHBIX
3aHATHN

O0pa3en ’K3aMeHAIMOHHOTO OuJieTa (3 cemecTp)

®I'BOY BO I'ocynapcTBeHHBI arpapHblil yHHBepcuTeT CeBEepHOTo 3aypaibs
ATpOTEXHOJIOITMYECKUN UHCTUTYT

Kadenpa obmeit xumuu um.M.J1. Komuccaposa

VYyebOHas TucHUAILINHA XUMUA

JUIsl HatipaBiieHUs oAroToBkH 35.03.06 «ArpouHKeHepus»

1.

DKk3aMeHHaMOHHBII Omer Ne 1

OKBUBaJIEHTHAA 3JIEKTPOIIPOBOAHOCTb. CootHo1ieHue eé c YACIBHOU
3JIEKTPOIIPOBOIHOCTBIO M € MOABMKHOCTBIO MOHOB. 3akoH Konbpayma. Ilpaktuueckoe
HpUMEHEHNUE

Ocmoc. OcMoTHyecKoe aBiieHue U ero n3Mepenue. 3akod Bant —[Nogda. buonornueckue
IIPOLIECCHI U OCMOC.

3anumure ypaBHEHUs peaklMi THMApOIM3a U YKaKUTE XapaKTep Cpeabl AJIs pacTBOPOB
CIIEYIOIIUX cojel: a) cynbuTa Hatpus; 0) xsmopuaa meau (11).

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

Kpurtepun ouennBanus pedepara u npuMepHbI epeyeHb TeM
Tembl pedepartoB:

MeXMONEeKyJIIpHOE  B3auMOJACHCTBUE. buonornueckas poiab  MEXMOJIEKYISPHBIX

B3aMOJIECTBUM.

O 03O0 01Tk WN

. 'ubpunauzamnus opoutaneit. ['eomerpruueckas popma MOIEKYII.

. Xumuyeckas u pu3nUecKas TEOpUU pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CUIIbHBIE AJIEKTPOJINTHI B COBPEMEHHOM TEOPUH MIEKTPOIINTUIECKON JUCCOLIUALINH.
. 3HaUYeHNEe KOMIIJIEKCHBIX COSIMHEHNH.

. MarHMTHbIE ¥ ONTUYECKUE CBOMCTBA KOMIUIEKCHBIX COEMHEHUH.

. IIpocTpaHCTBEHHAs CTPYKTypa KOMIUIEKCHBIX COEAMHEHUM.

. Knaccugukanus ranbBaHH4eCKHUX 3J€MEHTOB.

10. XumMnueckre UCTOUYHUKHN TOKA.
11. ToIIMBHEIE DJIEMEHTHI.
12. DnexkTpoasl CpaBHEHUS.




13. UHauKaTopHBIC AIMEKTPOIBIL.

14. Bnextpodopes. Dnekrpoocmoc. OOIACTH TPUMEHEHUS.

15. MeTop1 U3MEpEeHUst OCMOTUYECKOTO JIABJICHUS.

16.3axon Payns u antudpussl.

17. Onpenenenne MONCKYJISIPHON MAaCChl KPUOCKOTTUYECKUM METOOM.

IIpounenypa ounennBanus pedgepara

B paboueii nporpamme TUCHUIUIMHBI TPUBOJUTCS MEPEUYEHb TEM, CPEIU KOTOPBIX CTYACHT

MOJKET BBIOpaTh TeMy pedepara.

[TapameTpsl OIIEHOYHOT'O CPEICTBA:

- nH(OpMaIMOHHAS TOCTATOYHOCTH;

- COOTBETCTBUE MaTepuasa TeME U IIaHy;

- CTWIb U S3BIK M3JI0KEHHUS (LIeJIeco00pa3Hoe UCIOIb30BaHUE TEPMHUHOJIOTHUU, TTOSICHEHUE

HOBBD(HOHHTHﬁ,HaKOHHQHOCTB,

- JOTMYHOCTb, IPABUIBLHOCTH IPUMEHEHHS U 0(hOpMIICHHUS LIUTAT | Jp.);

- HJINYKME BbIPA)KEHHONU COOCTBEHHOW MO3UIIUH;

- QJICKBaTHOCTh M KOJIMYECTBO UCIOJIb30BAaHHBIX UCTOUYHUKOB (10-15);

- BJIaJICHHE MaTepHaJIOM.

Ha 3amuTy pedepara, cocTosryro u3 3amuThl pedepara 1 0OTBETOB Ha BOIPOCHL, OTBOAUTCS

10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTABIIIETCS OOydYaroImemMycsi, eciu Tema pedepaTa IMOJHOCTHIO PACKPHITA,
3a4TeHO | colepkaHue pedepara COOTBETCTBYET IUIaHY, CTYIEHT XOpOIIO BIaJEeT
MaTepuaioM, YCIIEITHO OTBEYAET Ha BOIIPOCHI.

BBICTaBJISIETCSl 00yUaroNIeMycsi, €Clii TeMa pedepara He pacKphiTa, COACpKAHUE
pedepaTa HE COOTBETCTBYET IUIAaHY, BIIaJICHUE MAaTEPHAIIOM YaCTHYHOE, CTYICHT HE
oTBeuaeT Ha 6onee ueM 50% BOIpPOCOB.

HC
3a4TCHO

3.

Kpurtepun oneHuBanns coo01IeHNUs] M IPUMEPHBIH NepeYeHb TeM

Tembl cooOLIEHUTT:

OO NO O WN B

. 'a30BbIE 3aKOHBI.

. KopryckyiisspHO-BOTHOBBIE CBONCTBA MUKPOUYACTHLI.

. Peiko3emenbHbIe 2JIEMEHTHI.

. Kpucrannoruaparsr.

. IIpotonuTndeckas Teopust KUCIOT U OCHOBaHUM. Kncnotsl u ocHOBaHus JIpronca
. TpynHopacTtBopuMsble coenuHenus. [Iponssenenne pacCTBOPUMOCTH.

. [IpuHIMnManpHas cxema U3MEepEHUs dJIEKTPOIPOBOJHOCTH PACTBOPOB.

. Ilony4enue cBepXUUCTBIX METAIIOB. ['anpBaHoCTErMs. ['anpBaHOIIIACTHKA.

. Katanus. Teopus rereporenHoro karanusa. @epMeHTaTUBHBIN KaTalu3.

10. DnexTpoaBMKYILAs CHJIa U HAPaBJIEHUE MMPOTEKAHHS OKUCINTEIbHO-BOCCTAHOBUTEIBHOM
pEaKIHH.

11. Tucddy3uonnsnii norenuuan. buonornvyeckoe 3HaueHne A1 Py3nOHHBIX 1 MEMOpPaHHBIX
MIOTEHIINAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. ArperatHoe cocrostaue BemecTB. [Iporecc. Buubl mporeccon. 3akon ['ecca u ero ciencTBus



IIpouenypa oueHMBaHUA COOOIIEHUIH

[To COOTBETCTBYIOIIMM TE€MaM CTYIEHTHI TOTOBST COOONICHUS W BBICTYMAIOT IEpeN
ayJIUTOpUEH ¢ TOKIaaMu, pACCUUTaHHBIME He OoJiee yeM Ha 10 MUHYT, COTPOBOXKAAFOIIHECS (10
BO3MOXKHOCTH) JEMOHCTpalMed ClaioB JMOO HArsIIHBIM —Pa3aTOYHBIM  MaTepPHaJIOM.
[TpucyTcTByIOIME MOTYT 3a/JaBaTh BOMPOCHI JOKJIAAYUKY, BHOCHUTH CBOM JOOABJICHUS K
CKa3aHHOMY.
[Tpu omeHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYITHOCTh M3 CIICTYIOIINX
Kpumepues:
— COOTBETCTBHE BBICTYILJICHHSI TEME, TOCTABJICHHOMW IIC]TH U 33/1a4aM;
— IPOOJIEMHOCTh / aKTyaJIbHOCTB;
— HOBH3HA / OPUTHHAJIBHOCTD MOJYYCHHBIX PE3yJIbTaTOB;
— rIyOMHAa / TIOJTHOTA PACCMOTPEHUS TEMBI;
— JIoKazarenpHas 0a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOIOB;
— JIOTUMHOCTD / CTPYKTYPUPOBAHHOCTb / IIEIIOCTHOCTh BBICTYIUICHUS;
— pedeBasi KyabTypa (CTHIIb U3JI0KCHHUS, ICHOCTbD, YETKOCTh, JAKOHUYHOCTD, KPacoTa A3bIKa, YUeT
ayJIUTOPUH, SMOIMOHAIBHBIA PHCYHOK PEYH, IOXOMYMBOCTH, IYHKTYAJIbHOCTh, HEBEpOAIbHOE
COITPOBOK/ICHHE, OXKHMBIICHHE PeuH ahopru3MaMu, MPUMEpPaMH, [IUTATAMH U T.]1.);
— MCIIOJIL3YIOTCS CChUIKU Ha MH(OPMAIIMOHHBIC PECYPCHI (CalThI, IUTEPATypPa);
— HArJSAHOCTH / IPE3eHTa0CIbHOCTh (eCiH TpeOyeTcs);
— CaMOCTOSITEIIBHOCTD CYKICHUH / BIIQJICHUE MaTEPUATIOM / KOMIICTEHTHOCTb.
— OTBETHI HA JOMOJHUTEIBHBIC BOIPOCHI.

HIkaga oueHUBAHNA COOOIIEHU I

OueHka Omucanue

HGMOHCTpI/IpyeT IIOJIHOC IIOHMMAaHHMC BOIIpOCa II0 TCMATHUKEC

OTJINYHO
COO0OILIEeHUs, 1aeT pa3BEPHYThIE OTBETHI HA BCE 3aJIaHHBIE BOIIPOCHI
JleMOHCTpUpYeT 3HAUUTEIHbHOE MOHMMAHUE BOMpPOCa MO TEMAaTHKE

XOpOLIO COOOIIEHUsI, HO KOe-TJe JO0IycKaeT HeOOJbIIME HETOYHOCTH B

OTBE€Tax

JIeMOHCTpUpYET YacTUYHOE TOHHUMAaHUE MO TEeMaTHUKE COOOIIEHUS,
YIOBJIETBOPUTENBHO | cmabo BlaJeeT TEPMUHOJIOTHEH W OTBEYaeT TOJBKO Ha YacTh
3a/1aBa€MbIX BOIIPOCOB

I[CMOHCTpI/IpyeT HeOO/IbIIOC TTOHUMAaHUE B OcjoM, HO HC 3HACT

HEYAOBJICTBOPUTCIBHO
TCPMHUHOB U HEC MOXKET OTBETUTH HHU HAa OAWH BOIIPOC




