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[Tpu pa3paboTke paboueit mporpaMmMbl yueOHOW JUCIUILIMHBI B OCHOBY MOJOKEHBI:

1) ®I'OC BO mno uampasmennio moaroroBkd 35.03.02 TexHOIOrus JI€C03arOTOBUTEIBHBIX U
JepeBorepepadaThIBAIONINX MMPOU3BOJICTB, YTBEPXKICHHBIH MHUHUCTEPCTBOM 00pa3OBaHHs M HAYKH
P «26» urona 2017r., npuka3 Ne 698.

2) VY4eOHBIH TUIAaH OCHOBHOM oOpaszoBarenbHOM mporpamMmbl  35.03.02 TexnHomorus
JIECO3arOTOBUTENBHBIX W JIEPEBOINEPEPadaATHIBAIOIINX IPOU3BOJCTB, MNPOPWIb TeXHOIOTHS
nepeBooopaboTku ogo0peH Yuernsim coBerom ®I'BOY BO I'AY CeepHoro 3aypanbs oT «27»
mast 2021r. ITpotokomn Ne 10

Pabouas mporpamMma y4eOHOH OUCHMIUIMHBI OJ00peHa Ha 3aceqaHuu Kadeapsl oOmel xumun um. M./
Komuccaposa ot «7» nronst 2021 r. IIpotoxon Ne 10

/3aBeayrontuii kadempoit W.J1. Komuccapos
Pabouas mporpamma yueOHOM TUCTUILTHHBI (MOIYIIA) OJOOpPEHA METOAMYECKON KOMICCHEN MHCTUTYTA OT
«16» urons 2021 r. [Ipotokon Ne 10

IIpeacenarens METOOUYECKOM KOMHUCCHUA HHCTUTYTA O.B. Koanesa

Pa3paboTunku:

Bonkosa H.A., nouent kadenps! odmei xumuu uM. ipod. M./[. Komuccapona, k.c.-X.H

JUpeKTop HHCTUTYTA: / ) I''A. opu
Vo~

/) A




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

MaTEMaTUYECKUX U
€CTECTBEHHBIX HayK C
IIPUMEHEHHEM
UH()OPMALIMOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOIMH

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTBEHOM
JEATEILHOCTH

Koo [lepeuenb mIaHUPyEMBIX
Nupukarop qocTUxReHUst
Komne- | Pe3ynbTarbl OCBOCHMS pe3yabTaToOB 0OYy4EHUS 110
KOMIICTCHI U
meHyuu JUCLHUITIIINHE
3HaAmMy:
- OCHOBHBIC MOHSTHUSI M 3aKOHBI
XUMUH;
- METO/Ibl aHAJIHM3a XUMUYCCKHX
CnocobeH pemarb MPOTIECCOB;
TUIIOBBIC 3aJa4YHn ymemp:
npogeccuoHaIbHON NJ-lonk-1-Ipumensier - OGBSICHATB CYLHOCTD
IESITEIILHOCTH HA OCHOBE | OCHOBHBIC ITOHATHSA U XUMHUYCCKUX MPOLECCOB,
SHAHMI OCHOBHEIX 3aKOHBI XHUMUH, - MCTIOJIb30BATh TEOPETHYECKHE
39KOHOB JIEMOHCTPUPYET MOHMMaHHe | SHAHIA 1 MPAKTIYECKIE HABLIKHL,
OIIK-1 MOJTyYSHHBIC TIPH U3yICHUH

JCIUIIIAHBI;

6nadems:

- OCHOBHBIMH HaBBIKAMHU
oOparmeHns ¢ 1ab0paTOPHBIM U
pUOOPHEIM 000pYyIOBAHUEM;

- METOJIaMU XUMHUYECKOT'O
aHaJIM3a JIIs NOCJIEYIOLIEro ero
UCIIOJNIb30BaHHUs B
npodeCCUOHATBHOIM
JIeSITEJIbHOCTH.

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHasT TUCHMIUIMHA OTHOCUTCS K bioky [ o00s3aTelbHON 4YacTh 00pa3oBaTeNbHOM
ImporpaMMal. I[J'ISI YCIICHIHOTO U3YYCHHUA JUCHUIIIMHBI CTYJCHTAM H€O6XOI[I/IMI)I 0a30BbIE 3HAHUS
IIKOJIBHBIX KYPCOB qbu3u7<u, mamemamuKu U Xumuu.

Xumus SIBISIETCS PEAMECTBYIOMICH TUCIUILTHHON ISl AUCHUTUINH: MamepuaioseoeHue u
meopusl KOHCMPYKYUOHHbIX MAmMepuajlos.

Hucnurnnuna uzydaercst Ha 1 1 2 kypcax Bo 2 1 3 ceMecTpax 1o oyHo# ¢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.
[TpaBuna paspsiga KaTHOHOB M AHUOHOB. DIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
®apanes. Hanpsoxkenue pasznoxxenus. [lepenanpsokenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
nporeccel. CTpoeHME U MeXaHM3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
noreHuan, ypaBHeHue Hepucra. Psan nanpsbxkeHuit
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
ONEeKTPOJBMKYIAsT ~ CWJIa U €€  H3MEpEHue.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4ecKkass W JJICKTPOXUMHUECKAs KOPPO3UsS METaJLIOB.
Koppo3us MetaiiioB B pa3Hbix cpefaax. CriocoObl 3aIIUThI OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

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

16.

XuMuueckas
TEpMOJIMHAMUKA U
TEPMOXUMHUS

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

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




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

Ne HanmenoBanue paszaena 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 U CTPOEHHUE 2 2 8 12
MOJICKYJI
5. | PactBopHI 2 4 8 14
6. | Teopus 3JIEKTPOTUTUIECKOM 2 4 8 14
Jucconpanuu. Peakiiuy HOHHOTO
oOmeHa
7. | MoHHOe mpoM3BEICHUE BOJIBI. 2 4 6 12
I'mpponus conent
8. | KoMIuiekcHbIE COEqMHEHNS 2 2 8 12
9. | DnekTpuyeckass POBOJAMMOCTH 2 6 4 12
pacTBOPOB
10. | OOmume cBO¥iCcTBA METAJIOB. 2 - 6 8
11. | XumMuueckast KHHETHKA 2 8 4 14
12. | OxucnuTenLHO- 2 4 6 12
BOCCTAHOBUTEJIBHBIE PEAKITUN
13. | Dnekrpoxumusi. 2 4 6 12
14. | Koppo3sust meTamioB 2 4 6 12
15. | KomnmuratuBHble CBOMCTBa 2 4 4 10
pPacTBOPOB.
16. | Xumuueckass TEpMOAMHAMUKA H 2 2 6 10
TEPMOXUMHUS
OK3aMeH - - 18
Hroro: 32 66 100 216
4.3. 3aHsATHSA CEMHMHAPCKOI0 THNA
Ne Ne pasena TpynoeMkocTh
n/m Tema (dac)
JIACIIUILTUHBI
OYHasl | 3a04YHas
1. 1. TexHuka 0€30I1aCHOCTH B XMMHYECKOM 4 -
naboparopun. Xumuueckas nocyaa. OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETMHEHUH (Teopust).
2. 1. [TosyuyeHne U XUMHUYECKUE CBOWCTBA OKCUIOB, 4 4
OCHOBaHUM, KUcNoT, conei. (K/pabota)
3. 1. Ornpezenenre SKBUBAJIEHTa MarHusi METOI0M 4 2
BRITeCHEHU. Permenue 3amad.
4, 1. Omnpenenenre MOJICKYIISIPHON MacChl YTIIEKHCIOTO 4 -
ra3a (CO). Pemienue 3anau.
5. 2,3,4 [lepuonnuecknii 3aKOH W CHUCTEMA XHUMHYECKUX 4 -
anemenToB .M. Menpeneena.




Ctpoenue atoma. TUIbl XUMUYECKUX CBS3CH.

PactBopsl. [IpurorosieHue pacTBOpOB 3aJaHHOU
KOHLIEHTPALUH.

PacTBOpBI 371E€KTPOIUTOB. DIEKTPOTUTHIECKAS
nucconuanys. Peakiimn HOHHOTO OOMEHa.

Nonnoe npoussenenune Boasl. BonopoaHbiin
nokazatesb. CriocoOwr onpeaenenus pH. I'maponus
COJICH.

KomMruiekcHbIie COeTMHEHUS: TTOJTYICHHE U
CBOMCTBA.

10.

DIEKTPONPOBOJHOCTH pacTBOPOB. Onpeenenue
KOHCTaHT PacTBOPOB KOHIYKTOMETPHUUYECKUM
METOJIOM.

11.

OnpeneneHHe KOHIOCHTpauu pacTBOpa MCTOJI0M
KOHAYKTOMCTPHUYCCKOI'O TUTPOBAHUA.

12.

11.

Xumuueckasi kKunetuka. OnpeneneHue
KHHETHYECKUX MapaMeTPOB PEAKIIUU.

13.

11.

CwMerieHne XuMHYECKOT0 PABHOBECHS.
XHMHYECKOE PaBHOBECHE B pacTBOpax Ci1aldbIX
HJIEKTPOJIUTOB.

14.

12.

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
DJIEKTPOIU3 pacTBOPOB U PACILIABOB
AJIEKTPOJINTOB. 3aKoHbI Dapajes.

15.

13.

OnekTpoxumuyeckue nporeccel. IloreHunomerpus
B U3Y4YEHUHU PACTBOPOB.

16.

14.

Kopposus metanoB. CiocoObl 3a1IUTL OT
KOPpO3HHU.

17.

15.

Kpuockomnus. Texnuka paboTsl ¢ TEPMOMETPOM
bexmana. OmnpezenieHre 0CMOTHYECKOM
KOHIIEHTPAllUl U OCMOTHYECKOTO JIaBJICHUS
pacTBOpa KPUOCKOIIMYECKHUM METOIOM.

18.

16.

TepMOI[I/IHaMI/IKa U TCPMOXHUMUA.

Hroro:

66

20

4.6. IIlpuMepHasi TeMaTHKAa KYPCOBBIX POEKTOB (padoT) ne npedycmompeno OIOII.

5. OpraHuszanms cCaMOCTOSITeJIbHON PadoThl 00y4aOIIMXCS M0 AUCHUILINHE

5.1. Tunsl caMoCTOATEILHOI PAadOTHI H €€ KOHTPOJIb

Tun camocrosiTe1bHON PadoThI dopma o0yueHus Texymui KOHTPOJIb
OYHas

ITpopaboTka MaTepuana JeKIHi, 50 TECTUPOBAaHUE
MOJITOTOBKA K 3aHATHUSIM
CamocrosTenbHOE U3yYeHUE TeEM 8 TECTUPOBAHUE
KonTtponbHbIe paboThI - KOHTpOJIbHAsI paboTa
Pedepar 25 3alInTa
NuauBunyanbHbIE 3a1aHUS 17 3aImTa
(cooOreHwme)

BCETO YaCOB: 100




5.2. YueOHO-MeTOANYECKHE MATEPHUAJIBI IJIsl CAMOCTOSITEILHOI padoThbI:

1. Xumusa : ydeObHO-meToauueckoe mocodbue / aBTop-coctaButenb B. E. PazmanoBa. —
Tiomens : [AY Cesepnoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Texcr : anexkTpoHHsld /  JlaHb: 3leKTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/131641— Pexwm gocTyma: Ajs aBTOPU3. OIB30BATENEH.

2. bapanona, JI.A. Kiaccbel HeOpraHMYeCKMX COCIUHEHHUH (OKCHIbI, OCHOBAHHMS, KHCIIOTHI,
coin): yuel.-meto. mocooue — Tromens: AV C3, 2015 — 46 c.

3. Xumwus: yueOHoe mocodue/aBT.-cocT. JI.A. bapanosa. - Tromens.: AY C3,2017.-108c.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHUe:
2 cemecTp
1. Meroa MoneKyIspHBIX OpOUTaIEH.
2. YcnoBus 00pa3oBaHus U Pa3pyIICHUsT KOMIUIEKCHBIX HOHOB.

3 cemecTp
1. CtangapTHBINA OKUCIIUTEIFHO-BOCCTAHOBUTEIIBHBIN MTOTCHITHAI.
2. IHrnGuTOphl KOPPO3UH.

5.4. Tembl pedepaToB:

ITo pa3zaeny 4 «XumMuveckasi CBSI3b H CTPOEHHE MOJIEKYJD»

1. MexMoneKkynsapHOe B3auUMOJCHCTBUE. buomormyeckas poyib  MEXKMOJEKYISIPHBIX

B3aUMO/JICUCTBUL.

2. T'ubpumauzanus opoburaneit. ['eomerpruueckas hopMa MOJIEKYIL.
IIo pa3neay S «PacTBopbI»

3. Xumuueckas u (pu3nuecKas TCOPUU PacTBOPOB.

4. TlpousBeneHHe paCTBOPUMOCTH.

5. CubHBIE 2JIEKTPOIUTHI B COBPEMEHHOM TEOPUH ANEKTPOIUTUIECKON JUCCOIIUAIIH.
ITo pa3neny 8 «KommiiekcHbie coeIMHEHM D>

6. 3HavueHHE KOMIUIEKCHBIX COEAMHEHUN.

7. MarauTHbIe ¥ ONTHYECKHE CBONCTBA KOMIUIEKCHBIX COCTUHEHUH.

8. TlpocTpaHcTBeHHAas CTPYKTypa KOMIUIEKCHBIX COeIMHEHUH.

9. Knaccudukanus raapbBaHIYECKHX dJIEMEHTOB.

10. XuMuyeckue HCTOUYHUKH TOKA.

11. TonnuBHBIE JIEMEHTHI.

12. DnexTpopl CpaBHEHMSL.

13. NHauKaTOpHBIC AICKTPOIHI.

14. Dnextpodopes. DnexTpoocmoc. O6IACTH TPUMEHEHHUS.
ITo pa3neny 15 «KosumuraruBHbie CBOMCTBA PACTBOPOB»

15. MeTobI U3MepeHUs: OCMOTHYECKOTO JaBJICHUS.

16. 3akon Paynst u anTU(DPU3EL.

17. OnpeneneHrie MOJNEKYISIPHON MacChl KPHOCKOMTUYECKHM METO/IOM.

Tembl coo01IeHMIA:

1. 'a30BbIe 3aKOHBI.

2. KopnyckynsipHO-BOJTHOBbIE CBOWCTBA MUKPOUYACTHIL.

3. Penxo3zeMenbHbIE DIIEMEHTEHL.

4. Kpucramioruaparsl.

5. [IpoTonuTnyueckas Teopus KUCIOT U ocHoBaHUI. KucinoTsl 1 ocHoBanus JIptonca
6. TpyaHopacTBopuMble coeannenus. [IpousBeaeHne pacTBOPUMOCTH.



7. IllpuHIMNIMATHHAS CXeMa H3MEPEHUS AIEKTPOTPOBOHOCTH PACTBOPOB.

8. [TomyyeHune cBEpXUUCTHIX METAIIOB. ["anpBaHocTerus. ['aapBaHOIIIACTHKA.

9. Karanus. Teopus rereporeHHOro karanusa. @epMeHTATHBHBINA KaTau3.

10. DnexkTpoaBUXKYIIAs CHJIa U HAlpaBJICHHE MPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
pEaKINu.

11. Iuddy3nonnsiii moreHman. buonorudyeckoe 3nadeHue 1u¢Gy3noHHBIX 1 MEeMOpPaHHBIX
MOTEHIINAJIOB.

12. Ocmoc. DiekTpoocMoc.

13. Arperataoe cocrostaue BemecTB. [Ipomecc. Bunbl nponecco. 3akon ['ecca u ero ciencTsust

6. @OHI OIEHOYHBIX CPEICTB /Js TMPOBeAeHHS TMPOMEXKYTOUYHOH AaTTecTalUu
00yYaKOIIHUXCS 10 TUCIHIIINHE

6.1 IlepeyeHb KOMIETEHIHIi W OIEHOYHBIE CPEACTBA HWHIMKATOPA JTOCTHKEHHS
KOMIIETeHIM A

Koo [lepeuyens mmaHUpyeMbIX HaumeHnoBaHue

Nupukatop JoCTHKEHUS

Komne- pe3yabTaTOB OOYYEHHS 110 OLIEHOYHOT'O CPEACTBA
KOMIIETEHITNHT

meHuuu IUCIHIIINHE

3Hamb:

- OCHOBHBIC MOHSATHS ¥ 3aKOHBI
XHMHUY;

- METOJIbI aHAJIN3a XUMUYECKUX
HPOLECCOB;

ymemp:

- OOBSCHSTH CYIIHOCTD

N/I-1 onk-1 [Tpumensier XMMHUYECKHX MPOLIECCOB; Tect

- UCTI0JIb30BaTh T THYCCKHU
OCHOBHBIC ITOHATHA U CTIOTIb30BATE TECOPETIHCCKNE

3HAHUS U MPAKTUICCKUC HABBIKH,
3aKOHBI XUMHHU,

TIOJTyYeHHBIE TIPH U3yICHUH
OIIK-1 | neMOoHCTpUPYET MOHUMAHHUE | pcIMIuIHMHLL
XUMHUYECKUX MPOLIECCOB B enaoems: OK3aMeHalMOHHBIN Ouier
obnacTi Npo(ECCUOHATBHON | - OCHOBHBIMI HABBIKAMHU
CSTETBHOCTH oOparieHus ¢ J'Ia60paTOpHLIM.I/I
npuOOPHEIM 000pPyIOBAaHUEM;
- METOAAMH XMMHUYECKOTO
aHAJIN3a I IIOCIEAYIOIEro ero
HCIOJIb30BaHHUS B
npoQeCcCHOHATBHOM
JeATENbHOCTH.

6.2. HIkaasl oueHUBAHUA

IIkaja oueHMBAHUS YCTHOIO 3a4eTa

OneHka Onucanue

3a4TEHO 00y4JaroNIUiCs CaMOCTOSTETFHO OTBETUII Ha TEOPETUUECKUE BOIIPOCHI, HAIMCAIl
BBIPQXXCHHS I 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIINAE W CIUHHIIBI
U3MEpEHUS; peliaeT 3aJaHue, MCIOJb3ys BeCh apCeHal MMEIOIIUXCS 3HAHUH,
YMEHUW W HABBIKOB, YMEET OIIEHWBATh, aHAIM3UPOBATh W 0000IIATH, NeiaTh
BBIBOJIbI; BIIAJIEET CIOCOOAMU PEIICHUS 3a/IaHUs; OCBOWJ HM3Yy4aeMbIe 3aKOHBHI,
TIPaBHJIA U TIOHSATHUS




HEC 3a4TCHO

oOyJaronuiicss TOMyCTUI TpyOble OMMOKKA M HE MOT NPUMEHHUTH MOTYyYEHHbIE
3HaHWUS JUIS BBIIOJIHGHUS 3aJlaHUs; HE CMOT OOOCHOBaTh MPUMEHSEMBIC
MOJIO’KEHUS; 3aKOHBI, TPaBUJIa U IOHSTHUS HE OCBOCHBI

Ilxana oneHUBaAHUS YCTHOI'0 3K3aM€Ha

OneHka

Onucanue

O1eHKa «OTJIIMYHO» BBICTABISIETCS 00YYarOIEMYCsl, €CIIH OH ITyOOKO U MPOYHO
YCBOWJI IIPOrpaMMHBIM MaTepuall, HCUEPIIbIBAOLIE, MOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JaraeT, 0Ka3blBaeT BEPHOE IOHUMAHUE XMMHUECKON
CYIIHOCTH PAacCcMaTpUBAEMbIX SBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TE€OpUl,
JJa€T TOYHOE OIPEIEIIEHUE U UCTOJIKOBAaHUE OCHOBHBIX IIOHATUH, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEIeIEHNEe XUMUYECKHUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPHIO C MPAKTHKON, CBOOOIHO CIPABIISIETCS C 3a7ayaMH, BOIIPOCAMH U IPYTUMHU
BUJAMU TPUMEHEHUS 3HAHUH, MPABUIBHO OOOCHOBBIBAET NPHUHATOE PELICHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABbIKAMU U IIPUEMaMM BBIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHka «XOpomIo» BBICTABIAETCA OOy4arolleMycs, €CIM OH TBEPIO 3HAeT
MaTepHaj, FpaMOTHO U IO CYILIECTBY M3JIaraeT e€ro, He JOIYyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, IIPAaBUIBHO IPUMEHSET TEOPETUYECKHE
MIOJIOKEHHUS IIPU  PELIEHUM IPAaKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HEOOXOMMBIMU HaBBIKAMH M ITPUEMaMH UX BBITIOJTHEHUSI.

OneHka «yA0BJIETBOPUTEIILHO» BBICTABIIAECTCA OOYYaroOIIEMYCs, €CIIM OH UMEET
3HAHHA TOJIBKO OCHOBHOI'O MaTrepHajla, HO HE YCBOMJI €r0 JEeTaJlel, JOIYCKAeT
HETOYHOCTH, HEJOCTaTOYHO  MpaBHIbHBIE  (OPMYIHUPOBKH,  HaPYIICHUS
JIOTUYECKOU IIOCJIEI0BATEIbHOCTH B U3JI0KCHUHM IIPOIPaMMHOI0 Marepuala,
WCIBITHIBACT 3aTPYAHEHUS [IPU BBIIIOJIHEHUU MPAKTUYECKUX PadoOT.

OrneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISETCA OOy4arolmeMycs, KOTOpPbIH He
3HAET 3HAUYUTEIbHON YaCTH IPOrPaMMHOT0 MaTepuaa, JOIMyCKaeT CyIleCTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJNBIIMMH 3aTPYyIHEHUSIMH BBIOJHSACT MPAKTUUECKUE
pabotel. Kak  mpaBuio, OLEHKAa  «HEYJOBJIETBOPUTEIBHO»  CTaBUTCS
00y4aroImuMcsi, KOTOpble HE MOTYT NMPOJODKUTE 00ydeHHEe 0e3 TOMOTHUTENbHBIX
3aHATUN

HIkajia oneHMBaHMsI TECTUPOBAHMS HA JK3aMeHe

% BBLINMOJHEHUS 3aJaHUA Baaa mo 5-0ajabH0# cucreme

86 — 100 5

71 -85

4
50-70 3
2

MmeHee 50




IIkaJia oneHMBaHUSI TECTUPOBAHMS HA 3a4eTe

% BBINOJHECHUSA 3aJaHUSA Pe3yabTar
50-100 3a4TEHO
MmeHee 50 HE 3a4TEHO

6.4. TunoBbIe KOHTPOJIbHBIC 3aIaHUA WJIN UHBIC MaTEpHAJIbI:

VYkaszans! B npuiiokeHuu 1.

7. TlepeyeHb OCHOBHOIi M IONOJTHUTEIbHOMH YUeOHO JTUTEPATYPBHI, HEOOX0IMMOI /1151

OCBOEHUS TUCHUILINHBI
a) OCHOBHasI TUTepaTypa

1.

Eropos, B.B. TeopeTtnueckre oCHOBbI HEOpraHuyecKo xuMuu. Kpatkuii Kypc Jij1st CTyIEHTOB
CEeIBCKOXO035MCTBEHHBIX BY30B [DJIEKTPOHHBIN pecypc]: yued. — DinekTpoH. naH. — CaHKT-
[TetepOypr : Jlanp, 2017. — 192 c. — Pexxum noctyna: https://e.lanbook.com/book/91304. —
3ari. ¢ sKpaHa.

Eropog, B. B. O6mas xumus : yaeOHuK 1715 By30B / B. B. EropoB. — 2-¢ u3 ., crep. — CaHKT-
[MetepOypr : Jlanb, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — TekcT : aeKTpoHHbIi //
Jlans : anekTpoHHO-O0nOmoreunas cucrema. — URL.: https://e.lanbook.com/book/153684 (—
Pexxwum noctyna: st aBTOpU3. TOJIB30BATEINCH.

Ob6mas xumus. Teopus u 3amaun : ydyeObHoe mocodue ais By3oB / H. B. Koposun, H. B.
Kynemos, O. H. 'onuapyk [u np.] ; nox penakiueit H. B. Koposuna, H. B. Kynemosa. — 5-
e m31., crep. — Cankr-IletepOypr : Jlanw, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbld /  JlaHb : 2JIEKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexxum mocTyma: Juist aBTOPH3. ITOJIb30BATEICH.
[Tpecc, U. A. Obmas xumus : yaebnoe mocobue mis ciio / U. A. Tlpecc. — Cankr-IletepOypr
: Jlanb, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — Tekcr : a5ekTpoHHbIH // JlaHb :
3NEKTPOHHO-OMbOIoTeunas cucrema. — URL: https://e.lanbook.com/book/154410 — Pexxum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTeNeH.

Xomuenko ['.I1. Heoprannueckas xumus [DIEKTPOHHBIA pecypc]| : YUeOHHUK IJisi CEbCKO-
xo3stiicTBeHHbIX By30B / I'.Il. Xomuenko, M.K. LlutoBry. — DJIEKTPOH. TEKCTOBbIE JaHHBIE.
— CII6. : Kgampo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryma:
http://www.iprbookshop.ru/57335.html

0) AONOJIHUTENbHAS IUTepaTypa

1.

2.

I'muaka H. JI. O6mas xumust: yuebHoe nocobue / H. JI. 'munka. - M. : Unrerpain-Ilpecc, 2008.
- 728 c.

bokosa, T.W. Xumusi: NpakTUKYM JJIsl CTYZEHTOB MHKEHEPHBIX HApPaBICHUH [ DIE€KTPOHHBIN
pecypc] : yueb. mocobue / T.U. bokosa, .B. Bacunbsuosa, H.A. Kycakuna. — DneKkTpoH. 1aH.
— Hosocubupck : HI'AY, 2011. — 106 c¢. — Pexum gocryna:
https://e.lanbook.com/book/4554. — 3ar. ¢ skpaHna.

Eropos, B.B. Teopetnueckre 0CHOBBI HEOPraHUYECKON XMMHH: KPAaTKUI KypcC ISl CTYJIEHTOB
cenbCKoX03sicTBeHHBIX BY30B. /B.B. Eropos. — CII6.: M3xarensctBo «Jlanby, 2005. — 192 c.
KoBanbuykoBa O.B. Xumus [DnexTpoHHbii pecypc]: yuedHoe nmocodue / O.B. Kopanbuykosa,
O.A. EropoBa. — DnekTpoH. TeKCTOBbIe JaHHbIe. — M. : Poccuiickuii yHUBEpCUTET APYKObI
Hapogos, 2011. — 156 «c¢. — 978-5-209-03615-9. — Pexwum jgocryma:
http://www.iprbookshop.ru/11429.html

KpaTtkuii crnpaBoYyHUK (PU3MKO-XMMUYECKUX BEJIMYMH HEKOTOPBIX HEOPraHW4YeCKUX H
OpPraHUYeCKUX COEIMHEHHH [ DIeKTPOHHBINA pecypc] /. — DIEeKTPOH. TEKCTOBBIE JaHHbIE. —


http://www.iprbookshop.ru/57335.html
http://www.iprbookshop.ru/11429.html

o

CONO OB~ WN B

9.

Camapa: PEABM3, 2011. — 68 c¢. — 2227-8397. — Pexum jgocryna:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranuueckass xumus [ IIeKTpOHHBIN pecypc] : yuebHoe mocobue / O.B.
MakapoBa. — DJIeKTpOH. TeKcToBbIe AaHHbIe. — CapatoB: Al [1u Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexum noctyna: http://www.iprbookshop.ru/730.html

Xomuenko . TI. Heopranmueckas xumus: ydeOnoe mocoome / I'. Il. Xomuenko, M. K.
[{uToBuu. - 2-¢ U3 1., nepepad. u goi. (penpuntHoe u3nanue). - CI16: OO0 "UTK TPAHUT",
2009. - 464 c.

Ilepedyensb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH ""UHTepHeT"

. WwWw.en.edu.ru - ecTeCTBEHHOHAaYyUYHBIH 00pa30BaTEIbHBIN MTOPTAT,
. http:/mww.km.ru - sanuxnonenus Kupuina u Medoaus;

. ru.wikipedia.org - suukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIN KOJUISIK;

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

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

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

. http://elibrary.ru — snexrponHast Hay4Hast OMOJIMOTEKA.

MeTtoauyeckue ykazaHus AJsl 00y4alOIUXCS 110 OCBOEHUIO THCIUIIHHBI

Memoouueckue ykazanus 015l 6bINOIHEHUS 1AOOPAMOPHLIX paOOmM Xumuu (2cemecmp) no memam:
Tema 1. Kiaccel HeopraHu4eckux coeiMHEHUH.

Tema 2. OmnpeneneHue MOJISIPHON MacChl YTIIEKHCIOTO ra3a.

Tema 3. OnpeneneHue SKBUBaJICHTa MarHUsL.

Tema 4. [IpurortoBneHue pacTBOPOB 3aJaHHON KOHIIEHTPALIUH.

Tema 5. DnekTponuTH4ecKas qucconuanys. Peakinu noHHOTo oOMeHa

Tema 6. Bomopoanslii mokaszatenb. [ uapoaus comnen.

Tema 7. KoMruiekCHbIE COETMHEHUS

Memoouueckue ykazaunusi 0151 8bINOAHEHUS 1AOOPAMOPHLIX pabom huzuieckol U KOAIOUOHOU
xumuu (3cemecmp) no memam.

Tewma 1. 3yueHne pacTBOPOB KOHAYKTOMETPUYECKHUMH METOJAMU.

Tema 2. Kunetruka xumudeckux peakiuii. CKOpOCTh XUMHUYECKHX PEAKITHIA.

Tema 3. XuMHuecKkoe paBHOBECHE.

Tema 4. U3yuyeHue pacTBOPOB MOTEHIIHOMETPHUECKUMU METOIAMHU.

Tema 5. M3yueHue sIBIICHHSI KOPPO3UU.

Tema 6. Kpuockonusi B ©3y4eHHUH paCTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUU U XUMHUYECKON TEPMOTUHAMUKH.

10. Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MarepuajJibHO-TeXHHYECKOE o0ecriedeHne U CHUININHbI
Crienianu3upoBaHHbIC JTA0OPATOPUU O XUMHUU, CYIIWIbHBIE MIKAa(bl, YCTAHOBKH IS

BaKyyMHOT'O (GUJIBTPOBAHUS, FIEKTPOIUIUTKH C aCOECTOBBIMU CETKaMHU, BOJISIHbIE OaHU, TeCYaHbIe
0aHH, IITAaTUBBI C IPOOMPKAMU, TOPKH Il PEaKTHBOB, CTEKJISTHHAA U (pappopoBasi XuMHUECKast
1ocyza, IepKareiau g NpoOUpPOK, COUPTOBKU, pepaKkTOMETPHI, BBHITSKHBIE IIKadbl, KaMephbl
JUIs XpoMaTtorpaduu, XUMUYECKHE PEaKTUBBI, TaOIHIIbI.


http://www.iprbookshop.ru/18405.html
http://www.iprbookshop.ru/730.html
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
HEOOXOJMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE QJalNTHPOBAHHOM paboyeil mporpaMMbl C
UCIIOJIb30BAaHUEM  CIELMATbHBIX METOAOB OOy4YeHHMs U JUJAKTHYECKUX  MaTepHalioB,
COCTaBJICHHBIX C YY€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Pa3BUTHUS, WHAWBUAYATIbHBIX
BO3MOXKHOCTEH U COCTOSIHUS 3[J0OPOBBS TAKUX 00ydaromuxcs (00y4aromerocs).

B nensix ocBoeHus y4eOHOM MpOrpaMMBbl IUCIUILTUHBI MHBATUAMH U JTULAMU C OTPAaHUYCHHBIMH
BO3MO>KHOCTSIMU 37I0POBbsI 00ECIIeUnBaCTCS:

* JUIl MHBAIMJIOB M JMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBbSl IO 3PEHHUIO:
pa3MelieHne B JOCTYIHBIX Ui OOy4YaroluXcsl, SBISIOMUXCS CIETbIMU WU CIa0OBUISALINMH,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOpPMAIMK O paCIICaHUH YUEOHBIX 3aHATHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOAMYECKHX MaTepHasioB (KPYMHBIA mpudT wim
aynuodaiinel), WcHojib3oBaHUE Bepcuu caita i cinadoBupsanmx OBC IPR BOOKS wu
cnenuaibHoro MmoomisHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K MHQOpMAaIMH, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPONCTB, pabOTalomMX Ha
oneparmonHoit cucreme Android m 10S, koTopas He TpeOyer crenuaabHO OOYYEHHOTO
accucteHrta, T.K. jmoau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPONCTBOM NPHUBBIYHBIM
CI0CcOO0M, UCHOJb3YS CHELMAIbHBIE IITAaTHbIE IPOrPaMMBbl JUIsl HE3PSIUUX JIFOJIEH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHyo COBMECTUMOCTH);

* Uil MHBAIWJAOB M JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI IO CIyXY:
Ha/JIeKAIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHNE HH(POPMAIIH;

* Uil MHBAIMJIOB M JIML C OTrPAaHUYEHHBIMM BO3MOYKHOCTSMHM 3J0POBbs, HMEIOLIUX
HapyIICHHUS OMOPHO-JBUTATEIBLHOTO armapaTa: BO3MOXHOCTb OECHpEensTCTBEHHOrO JIOCTyIa
o0yJaromuxcst B yueOHbIe IOMEIICHUS, TyaleTHbIe KOMHATHI U JIpyrue MOMENIeHUs Kadeapsl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIMMUCS, TaK U B OTAEIbHBIX TPYIIAX UIU B
OTJIENIbHBIX OpPraHU3alUsX.
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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 aTTeCTAallUd H TEKYIIEro KOHTPOJIsA

Komnerennust OIIK-1. CniocobeH pemarh THUIOBBIE 3a/1a9¥ TPO(HECCHOHATBLHON ACSITETLHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA Uil 3a4eTa B (popMe TECTUPOBAHUSA

K pa3zneay 1. OcHOBHBIEe NOHATHS U 3AKOHbI XUMHUU

@)
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Macca N MoJIb THAPOKCHIA HATPUS PaBHA

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

Haummenpmast yactuma BemiecTsa, 00J1aaromas ero CBONCTBAMH

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

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

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

K pa3neay 2 u 3. Crpoenue aroma u [lepuoanyeckas cucrema 3JieMEeHTOB
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Kaxas u3 mojneneit atoma 00JibIlie COTJIACYETCSI C COBPEMEHHOM MOJIENBIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatel Moaenu aroma o H. bopy

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

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

Has3Bars 251eMeHT, d1eKTporHas GopMyna kotoporo 1s22s22p®3s23p®3d34s?

Has3Bars 21eMeHT, d1eKTporHas GopMyna kotoporo 1S22522P%3523p*

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

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

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

K pasneny 4. Xumnueckas cBsi3b

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

K KaKOMYy METOAY KOBAJICHTHBIX CBsI3€i1 OTHOCHUTCS YTBCPIKIACHUC! «XHUMHYECKas CBA3b MCKAY
ABYMSA aTOMaMH OCYHICCTBJIACTCA C IMOMOUIBIO OJHON WM HECKOJbKHX QJICKTPOHHBIX II1ap,
KOTOPBIC JIOKAJIM30BaHbLI IPCUMYIICCTBCHHO MCXKAY HUMH. XuUMH4YecKas CBSI3b BCeraa
ABYXOJICKTPOHHAA U 00s13aTeNBHO ABYXTCHTpPOBA4. Yucno QJICMCHTAPHBIX XUMHUYCCKHUX CBHBCﬁ,
KOTOPBIC CII0CcOOCcH 06pa3OBBIBaTB 4aTOM WJIM UOH, PaBHO €ro BAaJICHTHOCTH. B O6pa3OBaHI/II/I
XUMHYECKOM CBA3U MNPUHHUMAIOT Y4aCTUC BAJICHTHBIC 3JICKTPOHBI. »
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Xumu4deckasi CBsi3b, 0Opasyromascs MeXay aToMaMHu ¢ OOJbINoN pa3sHoCcThio (Oosee 1,5 mo
mkane [lonuHra) 37IeKTPOOTPHLIATENILHOCTEH, MpH KOTOpPOM oOIas >JIeKTpOHHAs Mapa
MOJTHOCTBIO TIEPEXOTUT K aTOMY € OOJIBIIEH AJIEKTPOOTPHIIATEIBHOCTHIO.

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

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

Kakoii Tum cBsi3u MeX1y aTOMaMu KaJlnsl ¥ KUCIIOpPOJa B KapOoHaTe Kaus

Kakoii Tun cBsi3u MeX/1y aToOMaMH KHCIIOpOJia U yriiepojia B KapOoHaTe Kaaus

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

KoBasieHTHbIE HETTOJISIPHBIE XUMUYECKHE CBSI3U UMEIOTCS B BEILIECTBAX

K paspneay 5. lucnepcHbie cucreMbl. PacTtBopbl. Cioco0bl BbIPa:KeHUs] KOHIEHTPaluH
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HcTrHHBIA pacTBOp — 3TO

YacTuisl aucnepcHoi a3bl MCTHHHBIX PAaCTBOPOB MMEIOT Pa3MEpHI:

JucnepcHas ¢a3a MHITYIHX HAITUTKOB

AdpO030J1eM SABIIAETCA:

OMyJIbCHsI — 3TO CUCTEMa, 00pa30BaHHasI

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

ITpu pacTBOpEHUH IPOUCXOAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JAaHHOM Temreparype Oojbllleé HE pacTBOpsETcs, T.€.
pacTBOp, HAXOAMIMUICS B COCTOSSHUM PaBHOBECHs C TBEPI0# (hazoil pacTBOpseMOro BelleCcTBa,
Ha3bIBACTCS

HenacplleHHbIN pacTBOp — 3TO pacTBOP, B KOTOPOM IIPHU JaHHBIX TEMIIEPATYPE U JaBJICHUU
HEBO3MOXKHO JlaJIbHEMIIIee paCTBOPEHUE YK€ COJIEPIKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllieHHBII pacTBOp — 3TO pPacTBOp, KOHLEHTPALMs BEIIECTBA B KOTOPOM BBIIIE
KOHIICHTPALIMK HACBIIIIECHHOTO pacTBOpa (IPH JaHHBIX TEMIIEpaType U JaBicHUH (1a-HeT)

K pa3neay 6. Teopus 3;1eKTpoIMTHYCCKOH qucconnanus. Peakiium HOHHOro oOMeHa.
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CreneHp qUCCOLMALIMN PACTBOPEHHOTO 3JIEKTPOJINTA BO3PACTAET MPH

Kucnble conu npu qucconuanuy JaroT

["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 YpaBHEHNE

B BoiHOM pacTBOpeE CTYIEHYaTO TUCCOIUHPYET

pasuenuto peakiu CuCly + 2 KOH = Cu(OH)2 +2 KC1 cooTBeTcTBYeT COKpAIEHHOE HOHHOE
ypaBHEHHE

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

VYpaBuenuto peakuuu Zn(OH)2 + H2SOs = ZnSO4 + 2 H20 coOTBETCTBYET COKpaIEHHOE
MOHHOE ypaBHEHUE

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

o

[Tpon3BeneHre KOHIIEHTPAIIUH THAPOKCHI-WOHOB M MOHOB BOOPOJa HA3BIBACTCS MOHHBIM
MIPOM3BEICHUEM BOJIBI (7]a-HET)
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3HaueHue HOHHOTO NMPOU3BEACHNUE BObI IIPU KOMHATHON TeMIepaType

BonopoaHbeiM nokaszarenem Ha3bIBaeTCs

B neirpansHon cpene pH

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

Peakuus cpeas! 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

3anummuTe 1udpoit pH BogHOTO pacTBOpa, B KOTOPOM KOHIIEHTpaIus TUIpokcua-nonoB OH-
paBHa 1071 momb/n

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

XUMHYECKOE B3aUMOJICHCTBUE COJIM C MOJIEKYJIaMH BOJIbI HA3bIBACTCS

Peakuust ruiponinza OTHOCUTCS K pEeaKIHsIM

['unponu3y He moJIBEpPraroTCs cou, 00pa3oBaHHBIC

Bribepure comm, 00pazoBaHHOM c1ab0# KHCIOTON M CHIIBHBIM OCHOBAaHHEM

K pasneay 8. KommiekcHbie coequHeHust
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Teopusi KOMIUIEKCHBIX COEIMHEHUH OCHOBaHA

LlenTpanbHOE MECTO B KOMIIJIEKCHOM MOHE 3aHUMAET

Yactuna(kaTHOH, aHUOH, HEWTpaidbHas  MOJIEKyNa), KOTOpas  KOOpAMHHpPOBaHA
KOMIUIEKCO0Opa30BaTeIeM Ha3bIBACTCS

KoopauHanuonHoe 4uciio yka3blBaeT Ha

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

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

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

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

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

KoHcTanTa paBHOBECHSI TUCCOLIMALIMN KOMIUIEKCHOI'O MOHA HA3bIBAETCS

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

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

ITpu pactBopennu Naz[Zn(OH)4] B Boze 06pa3yroTcst

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

IIpoueaypa oueHuBaHUS TECTUPOBAHUS (IJTEKTPOHHbIM BAPUAHT)

TectupoBanne 00ydarOIIUXCs UCTIONB3YETCS B TEKYILIEM KOHTPOJIE U B MIPOMEXKYTOUHOMN

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

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


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

B UX HACTpOMKax JaThl, KOTJa TeCThl OyIyT NOCTYNHBIMU JUIS TIPOXOXKACHUS, BpeMs, KOTOpOe
OTBOAMTCS HA BBHIMOJHEHHUE OHOW MOMBITKU, KOJIMYECTBO MOMBITOK, IPEIOCTABISIEMOE KaXKIOMY
crygenty. OOyuaromuecst MOIydaroT HH(OPMAILMIO O JaTe M BPEMEHHM TeCTHpoBaHUs. B
Ha3HAUCHHOE BpPEMs CTYICHTHI 3aXOIiT B cuctemy moodle ¢ imyHOro akkayHTa M IPOXOIST
tectrupoBanue. [locne TectupoBanust Gopmupyercs Tabnuua ¢ oueHkamu oOydarommuxcs. Ilo
pe3yabTaTaM MpPOBEPKU PE3YJIbTATOB TECTHPOBAHHMS BBICTABISIOTCS OLCHKH B COOTBETCTBUH C

KPUTEPUSMH.

IMIkana omeHUBaAHUSA TCCTHUPOBaAHUS HaA 3a4Y€TC

% BBINOJHEHUA 3aJaHuA PQSyJ'IbTaT

50 - 100 3a4TEHO

meHee 50 HE 3a4TE€HO

BOHpOCLI AJIA CIaYII YCTHOI'0 3a1€eTa

Kon
KOMIIETEH
85041

Bompocsr

NoabkowhE

© ®
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OIIK-1 11.
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22.

ATOMHO-MOJIEKYIIIpHOE yueHUEe. OCHOBHBIE MIOHATUS XUMHUH.

3aKOH COXpaHEHMsI MACChl BELLIECTB, €r0 3HAYE€HUE B XUMHUHU.
3aKOH KpaTHBIX OTHOLLIEHUM.
3aKOH MOCTOSIHCTBA COCTaBA.
3akoH ABOrajpo, ClIeACTBHs U3 3aKoHa. MOJISIpHBINA 00BEM.

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

OTKpbITHE 3JIEKTPOHOB U PEHTI€HOBCKHUX JIyYEH.

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

CoBpeMeHHbIE TIPENCTaBICHUS O CTpOeHMH aroma. CocTaB aTOMHBIX SIED.
[TonsiTue 06 n30TOMAX.

KBaHTOBBIE UnCIa.

Pacnpenenenue anekTpoHOB MO 3HEpreTu4eckuM ypoBHAM. [IpuHnmn Ilaymnn.

[TpaBmiio Xynna. [Ipasuna Kieukosckoro.

[TonbITKM KITaccupUKauu XUMHUYECKuX 31eMeHToB a0 .. Menneneesa.
OtkpriTHe MeHeneeBbIM NEPUOANUECKOT0 3aKoHa. [lepuonnyeckuil 3aKoH.
CTpykTypa NEpHOAMYECKON CHCTEMBI JJIEMEHTOB. l3MeHeHue CBOMCTB
AJIEMEHTOB I10 MIEPUOJAM U TPYIIIIAM.

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

XapakTepuCTUKa DJIEMEHTA 110 UX MOJO0KEHHUIO B IIEPUOJUYECKON CUCTEME.
Xumuueckasi cBsi3b [lonsitue 00 »sHeprum cBs3u. Haceimaemocts u
HaIIPaBJIECHHOCTb XUMUUYECKOU CBSI3H.

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

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

HNonHas xumudeckas CBs3b.

. Meramueckas CBs3b.
. BogoponHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICHCTBUSL.
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. Hucnepcupie cuctembl. CTeneHb MUCIIEPCHOCTH BemecTBa. Kiaccudukamms
JIACTIEPCHBIX CUCTEM. PacTBOpBI Kak IUCIEPCHBIE CUCTEMBI.

Knaccudukanus ucTuHHBIX pacTBOpoB. PactBopumocts. ['mapaTHas teopus
pactBopoB [[.1. Menzaeneesa.

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

OO611as XxapakTepUCTUKa pacTBOPOB U MpoIiecca pacTBOpeHus. PactBopumoctsb
TBEPABIX, KUJKUX U Ta3000pa3HbIX BEIIECTB.

Konnentpanus pacTBOpoB u ciocoObl €€ BHIPAKEHUSI.

Teopuss  snexkTponutnyecko  aucconuanuu.  CreneHb,  KOHCTAaHTa
3JIEKTPOJINTUYECKON JUCCOLMAIIIH.

[IpumeHeHre 3akoHA JCHCTBYIOIIUX MacC K  HWOHHM3AIMH  CIIa0BIX
AJEKTPONUTOB. 3akoH pa3baBnenus: OcTBaibaa.

OCHOBHBIE MOJI0KEHUS TEOPUU CHIIBHBIX 3JIEKTPOJIUTOB. [IOHSITHE aKTUBHOCTH
MOHOB.

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

Huccoumanusa Boawsl. MoHHOE Tmpou3BeneHHE BOALI M €ro CBOKWCTBA.
Bopopoansrii mokaszarens. bydepHbie pacTBOpHI.

Pacuér u meroael nsmepenust pH pactBopos.

I'unponus coneit. Tunuynsle cayyaun rugpoausa. OOpaTuMblil 1 HEOOpaTUMBIN
TUAPOIH3.

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

Homenkmarypa u wu30oMepusi KOMIUIEKCHBIX COCIWHEHMHA. 3HAYCHHUE
KOMILJIEKCHBIX COEIMHEHUI B XUMHUH.

Juccounanus KOMIUIEKCHBIX COCIMHEHUW. Y CTOWYHMBOCTh KOMIUIEKCHBIX
coeMHeHUI. KOHCTaHThI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHOT'O HOHA.

O6pa3en 3a4eTHOro dUJiera (2 ceMecTp)

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

Kadenpa obmieit xumuu um.1.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 KOMIUICKCHBIX COEAMHEHHH. 3HaueHHe KOMIUIEKCHBIX
COCTMHEHUN B XUMUMH.

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

Cocrasui: Bonkosa H.A. / / « » 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

IlpuMepHbIe 3agaHuA 1JI4 IK3aMeHA B (opMe TeCTHPOBAHUS
Komnerennus OIIK-1. CriocoGeH pemaTh THIOBBIE 3a7a4i MPO(HEeCCUOHATBHOM IS TEIIbHOCTH
Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB MAaT€MaTHYECKUX U €CTECTBEHHBIX HAYK C MIPUMEHEHUEM
MH()OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUA
K pazneay 9. DiiekTponpoBoaHOCTH pacTBopoB. KoHaykTomerpus

o XOopoIIo MPOBOIHUT IEKTPHUSCKHUIT TOK paCTBOP

BriOeprTe MPOBOJHUKH IEKTPHUECKOTO TOKA

o Pacmonoxkute HOMepa BOJHBIX PACTBOPOB B MOPSIKE YBEIUUCHHUS dJICKTPONPOBOAHOCTH | —
KOH, 2 — HCI, 3 - H2COs3, 4 — KCI 5 - C2HsOH (oTBeT BBeCTH B BHJIE MTOCICIOBATEIBHOCTH
uudp 6e3 mpobeson)

o Mero, OCHOBaHHBIN Ha U3MEPEHUH JICKTPOIPOBOAHOCTH PACTBOPOB, HA3BIBACTCS

o KoHaykTOMEeTpHs NPUMEHSETCS U ONpeAeCHHUs BIOKHOCTH IOYBBI, 3€pHA, KOPMOB,
NPOIYKTOB (J1a-HET)

o BelpaxxeHue 3akoHa HE3aBUCHMOTO TIEPEMEIIICHHS] HOHOB JJIsl PACTBOPA AJIEKTPOIUTA HMEET

BH

3akoHa HE3aBHCUMOTO TIEpEMEIIICHHSI HIOHOB OTKPBIT CBaHTe AppeHHycOM(1a-HeT)

3akoHa HE3aBHCUMOT0 TIEpEMEIIIEHHsI HOHOB OTKPHIT Buibrensmom Kombpaymem (1a-Her)

Y nenbHast 3IEKTPOIPOBOTHOCTD —

OKBUBAJICHTHAS 3JIEKTPOIPOBOJIHOCTD —

[Tpu yBenrueHHH KOHIICHTPALUH JICKTPOJIUTA yISIbHAS 3JICKTPOIPOBOAHOCTh PacTBOpa

DJIEKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOIMTOB C MOBBIIIEHUEM TEMITEpaTyphl Ha 1 Tpamyc

o

0O O 0O O O O

K paszpeny 10. O0mme cBoiicTBa MeTaLJI0B
o Kpurepuii, nexxamuii B OCHOBE pa3eiIeHUsI METAJIJIOB HA JIETKUE U TSXKEIIbIE
o B 3emHoli kope Gonbliie Bcero
o BeiGepuTe psia caMoro TBEpAOro M caMoro TYrorIaBKOro MeTasioB COOTBETCTBEHHO



[Ipn HarpeBaHUM IEKTPOIPOBOTHOCT METAIJIOB YMEHbBIIACTCS(/1a-HET)

SIBneHue CyIIecTBOBaHMS MeTalla B pasHbIX (GopMax B TBEPAOM COCTOSHUHU, WIH
CHOCOOHOCTh MPUHUMATh PA3IMYHbIC KPUCTALTHYECKIE (DOPMBI

CBOICTBO METaJUIOB  BBIOPAChIBATH 3JEKTPOHBI C TOBEPXHOCTH TOJ JeHCTBHEM
AIIEKTPOMArHUTHBIX BOJH, YTO 00YCIIOBICHO C1a00i CBS3bI0 BAJICHTHBIX JIEKTPOHOB C SIPOM
CBOIHCTBO METaNIOB, OOYCIOBIEHHOE IPHUCYTCTBUEM B HEM CBOOOIHBIX 3JEKTPOHOB,
KOTOpbIE HAIIPABJICHHO MEPEMEIIAIOTCS TIPU HAJIOKEHHUH AJIEKTPUUYECKOTO TOKA

Mertami, HWCHOJB3YyEeMBId JUIS CIUIABOB, IPHMEHSEMBIX B CaMOJIETOCTPOCHHUH; IS
BOCCTaHOBJICHHS METAJIOB M3 OKCUIOB: YCTOWYHMBBI KOPPO3UH, C MAJION TUIOTHOCTBIO —
[Tapa meTanioB, KoTopas Oy/eT BbIpadaThIBaTh HANOOJIbIIEE HAPSKEHNE B TAIbBAHUYECKOM
3JIEMEHTE

OHeprus, He0OX0oaUMasl IS yIAJICHHS 3JIEKTPOHA U3 U30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
00JIBIIIOE PACCTOSIHNE

BennunHa, KOJMYECTBEHHO XapaKTEpPHU3YyeT CIIOCOOHOCTh METajlla OTJaBaTh JJIEKTPOHBI B
pacTBOpE, T. €. ET0 BOCCTAHOBUTEIbHBIE CBONCTBA

K pa3neay 11. XumMnuyeckass KHHeTHKA

o O O O

o

OCHOBHO# 3aKOH XMMHUYECKONH KHHETUKH IJIaCUT

OCHOBHOI 3aKOH XUMHUYECKOW KHHETUKH HA3bIBAETCS

OCHOBHOM 3aKOH XUMHUYECKONW KHHETUKH C(HOPMYIUPOBaH

[Topsimok XMMHUYECKOH peakluu — 3TO CTENEHb B KOTOPYIO HYXXHO BO3BECTH KOHCTaHTY
CKOPOCTH XUMHYECKOM peakliy B BBIPAKEHUH 3aKOHA JEHCTBYIOIUX Macc (Aa-HeT)

[Topsiiok XMMHUYECKOH peakMi — 3TO CTENEHb B KOTOPYIO HYXKHO BO3BECTH KOHIIEHTPALUIO
pearupyonux BeIeCTB B BBIPAKEHUH 3aKOHA JEHCTBYIOIINX Macce (a-HeT)

Yucno MoeKyl, y4acTBYIOIIMX B 3JIEMEHTAPHOM aKTe XMMUUYECKON peakLuu — 3TO

Enununa n3mMepenus: CKopocTd TOMOT€HHON XMMUUECKOH peakiuu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh xXuMmHueckod peakuuun 2A(r) + B(r)= C, ecmu
KOHLIEHTpalus BeuiecTsa A yBenuuures B 3 paza? (oTBeT Aaiite uudpoii)

Bo CKkoIbKO pa3 yMEHBHIMTCS CKOPOCTh Xumuueckoi peakuuu A(r) + 3B(r)\= C, ecim
KOHIIeHTpalus Beniectsa B ymensintes B 3 pa3za? (0TBeT aaite [udpoi)

OneHute N3MEHEHUEe CKOPOCTH XuMHuuecko peakuuu 2A(r) + B(r)= C, eciiu KOHIIEHTpaIUIO
BellecTBa A yMEHBIINUTD B 3 pa3a, a KOHLIEHTpalMIo BemlecTBa B yBennuuts B 3 pasza
CxopocTb TOMOT€HHOM peaklny MpOTEKaroLIei B BOJHOM PacTBOPE 3aBUCUT OT

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

K kakoii TeoprH OTHOCUTCSI JaHHOE OIpE/ETICHUE: B PEaKI[M MOTYT y4acTBOBaTh TOJIBKO TE
MOJIEKYJIbI, JHEPTHsI KOTOPBIX OOJIbIIIE CPEAHEN SHEPTUN MOJIEKYJI Ha KaKyI0-TO OIIPEIEIICHHYIO
BEJIMYNHY

OHeprus akTUBAILIUU JIEKUT B IMaNa30He

K pazneay 12. OkucjnTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

O 0O O O O O O O

OKI/ICJ’II/IT@J'IBHO-BOCCTaHOBHTeHBHBIMI/I peaKHI/IﬂMI/I HAa3bIBAKOTCA

OKHCINUTEIH — 3TO

IIpouecc BocCTaHOBIEHHUS — 3TO MTPOLECC

JlaHHOE BEIIECTBO SABISETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BEIIECTBO SABISETCS TOJIBKO BOCCTAHOBUTEIEM

YcraHOBUTE COOTBETCTBUE MEXKIY MOJYPEAKIIMEN U Ha3BaHUEM ITPOLIECCA

YcTraHOBUTE COOTBETCTBUE MEXKAY YPABHEHUEM XUMHUYECKON PEAKLUU U €€ TUIIOM
YcTaHOBHTE COOTBETCTBHE Mexay atomoM dochopa B ¢opMyne BemecTBa U €ro
OKHCJIMTENBHO-BOCCTAHOBUTEIBHBIMUA CBOMCTBAMU, KOTOPBIE OH MOKET MPOSBIISATH



(@]

O O O O O

OKHCIUTENIBHO-BOCCTAHOBUTEILHON PEaKLUEN SBIISIETCA

BoccranoBuTENBHBIE CBOMCTBA a30T MPOSIBIAET B PEAKLIUU

B coemunenusx: PH3, P205, H3PO3 ¢docdop umeer crerneHn OKUCICHHS, COOTBETCTBEHHO
paBHBbIE:

BoccTanoBuTenbHbIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHUMaNbHYIO CTENEHb OKUCIEHUS XJI0P MPOSIBIISIET B COEIMHEHUU

Cxewme npespamenus Fe — Fe?* cooTBeTCTBYeT XMMHUECKOE YpaBHEHHE

Haunbonpuiyto cTeneHb OKMCIEHUS MapraHell UMEeT B COSUHEHUH

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

OnrHaKoBYIO CTENEHb OKUCIEHUS JKEIIE30 MPOSIBIISAET B COCAUHEHUAX:

K paszgeay 13. DuekTposin3. 3aK0OHBI J1EKTPOJIH3A.

@)
@)

(@]

o

DJIEKTPOJIN3 —

JlononHurenbHOE HaMpshHKEHHE, KOTOPOE HAA0 MPUIOKHUTH K AJIEKTPOAaM, AJS TOrO 4TOOBI
AJEKTPOIIN3 1IeT OECIPENATCTBEHHO HAa3bIBACTCS

[Tpouecce! Ha kaTone K(-) mpu snexTponuse

[Ipoueccol Ha aHOE A(+) NP AIEKTPOIU3E

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

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

Omnpexnenute BepHOE ypaBHEHHE IpOIEcca, MPOTEKAIOUIETO Ha AaHOAE MNPHU DIIEKTPOIIH3E
BOJHOTO pactBopa coiii AgNOs3

Omnpeznenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJIE NPHU DIIEKTPOIIU3e
pacmaBa coiu AgNO3

Omnpexnenute BepHOE YpaBHEHHE IPOIECCA, MPOTEKAIOMIETO0 Ha KaTOAE IMPH DJIEKTPOIIU3e
pacmiaBa conu AgNOs3

Omnpenenute BepHOE ypaBHEHHE IIpolecca, MPOTEKAIOUIEr0 Ha aHOJE NpHU DIIEKTPOJIU3e
pactBopa conmn AgNO3

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

K paspeny 14. Duexkrpoxumunueckne npoueccol. [lorenumomerpus

O O O O O O O

Ha rpanune pasznena a3 Tk BOZHUKaeT

YpasHenue HepHera oTpakaer 3aBUCUMOCTD

YpaBHeHuUE, IexKallee B OCHOBE TOTCHIIMOMETPUUECKOI0 METOAA

OeKTpOIHBINA MOTEHIIMAI BO3HUKAET Ha IpaHulle paszaena (a3

PaBHOBECHBIN 3JIEKTPOAHBIN MOTEHIMAT PACCUUTHIBAIOT 110 ypaBHeHHI0 Bant-I'odda (na-ner)
Ypasuenue HepHcra, onpeensronero paBHOBECHBIN JIEKTPOIHBIN IIOTEHIIMAII UMEET BUJ
Ha rpanuue paszaena ¢a3 Tk BOZHUKAET CJIONW U3 3apsUKEHHBIX YaCTHIL, KOTOPBIH Ha3bIBAETCS
(3 cnoBa)

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

[ToreHuHOMETpUS TPUMEHSETCS ISl ONpEeeeHHs] KOHLUEHTPAalluu BOJOPOJHBIX MOHOB (J1a-
HET)

[ToreHunomeTpuss NpUMEHSETCS U1 ONPEIEIIEHUS COJIECOAEPKAHUS (J1a-HET)



K paspeny 15. Koppo3us mera/ioB. Crioco0bl 3allIMTHI 0T KOPPO3UH

o

o O O O O

O

o

Koppo3us siBnsieTcss HEKOHTPOJIUPYEMBIM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM ITPOLIECCOM,
IpU KOTOPOM METaJLI, TepAs AIEKTPOHBI, OKUCIIAETCS (J1a-HET)

Koppo3ust npoucxoauT ¢ BeIIEICHUEM YHEPTUHU U pacCCEMBAaHUEM MeTalia (J1a-HeT)
Koppo3us siBisieTcss KOHTPOIUPYEMBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM ITPOLIECCOM, TIPU
KOTOPOM HOH MeTaJula MEPEXOIUT B BOCCTAHOBJICHHYIO GopMYy (Ia-HET)

Koppo3us — 310

Mertasnn npu Koppo3uu

[IprurHOI KOPPO3UH SBIACTCS

Haubonbinee pacrnpocTpaHeHHE HUMEET KOPPO3US METAIOB TOJIBKO C  KUCIOPOIHOU
nenospusanueit (qa-uer

Haubonee akTuBHO KOppoaupyeT

Pesynbrar mpoTekaHusi KaKMX XMMHYECKHUX pEaklUil, B KOTOPBIX IMOCIE pa3pylICHUS
METaJUIMYECKOW CBSI3M, aTOMbl METajula M aTOMbl, BXOJSIIME B COCTaB OKHCIIUTEIEH,
00pa3yroT XUMHUYECKYIO CBSI3b

YpaBHEHHE, KOTOPOE MOKET ObITh MPUMEPOM T'a30BON KOPPO3UU

K pazneay 16. Kosuurarusnsblie coiictsa. Kpuockonus

o

o O O O

MeTto/, OCHOBaHHBI Ha W3MEPEHUU IMOHWKCHUS TEMIIEPaTyphl KPUCTALIU3AINN PacTBOPA,
Ha3bIBACTCS

Kpuockomnus mpuMeHsIeTCs TSl ONPEISICHUSI OCMOTHYICSCKOTO JTaBJICHHMSI (J]a-HET)

B ocHOBE KpHOCKOTTMYECKOTO METO/IA JICHKHUT

Bripakenue nepBoro 3akoHa Payms st pacTBopa 3JIEKTPOIUTa UMEET BUJT

Han pacTtBopoM naBiieHWE HACHIIICHHOTO Iapa PacTBOPUTENS BBIIIC, YeM HAJl YHCTHIM
pacTBopuTeNeM (Ja-HET)

Han pacTBopoM J1aBiieHHE HACBIIICHHOTO ITapa PaCTBOPHUTENS BCETAa HUKE, YeM HaJl YHCTHIM
pacTBopuTeNeM (Ja-HET)

PactBOp caxapa m pacTBOp IMOBapeHHOW COJIM MPH OJMHAKOBBIX MOJISIILHBIX KOHIICHTPAIHSIX
3aMEep3HYT MPU OJTHOM U TOU ke TeMIieparype (1a-HeT

3akon Bant-T'odda mno3BonseT paccUUTHIBATE OCMOTHYECKOE [aBJeHHE pa30aBICHHBIX
pacTBOPOB (Ja-HET)

[Ipu oaMHAKOBOW KOHIIEHTpAIMM PACTBOPEHHOTO BEIIECTBAa KOJUIUTATUBHBIE CBOMCTBa (Ap,
pocM, ATkp, ATkuIr) pacTBOPOB NEKTPOIUTOB

Pacnonokxure HOMepa BOJHBIX pacTBOPOB B TMOpPSAKE TMOHIDKEHUS TeMIIEpaTyp
kpuctaumsaiuu 0,1m Boausix pactBopos 1 — CaCly, 2 — CoHsOH, 3 - KCl, 4 - CH3COOH
(OTBET BBECTH B BHJIE MTOCJIEIOBATEILHOCTH UG P 0e3 mpoOesoB)

HIkajia oneHMBaHMsI TECTUPOBAHMS HA JK3aMeHe

% BBLINMOJHEHUS 3aJaHUA Banaa mo 5-0ajabHO# cucreme
86 — 100 5
71 -85 4
50-70 3
Mmenee 50 2




BOl'lpOCLI IJIA ¢1a4Y4 YCTHOI0O 3K3aMeEHa

Kon Bonpocsr
KOMIIETEHIIUH

1. DnexTponpoBOAHOCTb CpeA, YIelbHas 3JIEeKTPONpoBOAHOCTh. Crocol
M3MEpEHUs U NpaKkTudeckoe npumeHenne. Konaykromerpusi.

2. DKBUBQJIEHTHAs 3JEKTPONPOBOAHOCTh. COOTHOLIEHHE €€ C yAeIbHOH
NEKTPOIPOBOJHOCTBIO M C MOJBUHOCTBIO MOHOB. 3akoH Konbpayia.
IIpakTH4eckoe NpUMEHEHNE

3. IIpakTtuueckoe omnpeneneHne KOHIYKTOMETPHUECKUM METOJIOM CTETIICHU U
KOHCTaHTBI 3JIEKTPOJINTHYECKON JUCCOLMALIUM CIa0bIX 3JIEKTPOJIUTOB.

4. llpakTHueckoe  ONpENEIIEHHE  KOHJIYKTOMETPUYECKMM  METOJOM
aKTUBHOCTH U K03()(pULIMEHTa aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB.

5. Konnykromerpuueckoe TutpoBanue. OCHOBBI METO/1a, IPUMEHEHHUE.

6. Ilomoxenue meramioB B mepuomuueckor cucreme [[.1. MeHnneneena.
CrtpoeHne aTOMOB METAJIJIOB.

7. ®usnyeckue CBOWCTBa MeTaJUIOB. [IpuMeHeHne MeTaloB.

8. CmocoObl TmoNlydeHHs METAJUIOB W3 OKCHIHBIX, CYIbQUIHBIX U
KapOOHATHBIX Y.

9. XumHuueckue CBOHCTBAa METAILIOB.

10. Xumuueckass kuHeTHKa. CKOpPOCTh XMMHUYECKOM peakuuu. 3aKkoH
JNEHCTBYIOIMX Macc (OCHOBHOM 3aKOH KMHETUKH), €M0 MaTeMAaTUYECKOE
BbIpakeHue. KoHcTaHTa CKOPOCTH XMMHUYECKOM peakLuy,

11. Tlopsinok ¥ MONEKYIAPHOCTh peakuuil. OCHOBHOM 3aKOH KMHETUKU AJIs
peakuuu 1-ro, 2-ro, 3-ro MOPsAIKOB.

12. Ilepuon momynpeBpamieHus. 3aBUCUMOCTb TIEpHO/Ia MOTYIIPEBPAIICHUS OT
Ha4aJIbHOM KOHLIEHTPALIUK BELIECTBA.

OIK-1 13. Bousinue Temmepatrypbl Ha CKOPOCTh XMMHYECKHX peakuuid. IlpaBuio
Bant-T'odda. Dneprus akruBanuu, ypaBHeHue AppeHuyca.

14. Kataymz wu ero ¢QopMbl. MexaHusM JeHCTBUS — KaTaim3aropa.
@depMeHTAaTHBHBI  KaTajlu3, €ro OCOOEHHOCTH U 3HAYCHHE B
OMOJIOTMYECKHUX MpoIleccax.

15. CnoxHuble peakiuy. KuHeTnka HenmHbIX peakuui.

16. O6paTHMOCTh XUMHUYECKUX PEaKIHMid, XHMUYECKOE paBHOBecHE. 3aKOH
JeUCTBYIOMUX Macc Ui 00paTuMBbIX peakiuil. KoHctanTa paBHOBeCHS.

17. Cmemenue xumuueckoro pasHoBecus. [lpunnun Jle-1llatense.

18. OxucnuTeNbHO-BOCCTAHOBUTENBHBIE peakiuu. [IpuHIuN cocTaBieHUsS
YPAaBHEHUI  OKHCIIUTEIBbHO-BOCCTAHOBUTENIBHBIX  peakuuil. Meton
AJIEKTPOHHOTO OajaHca.

19. BaxHelinme oKMCIUTEIN U BOCCTAHOBUTENU. BriusiHue cpenpl Ha TeueHue
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

20. Tunsl OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

21. CtpoeHue W MeXaHH3M OOpa30BaHHE IABOWHOTO JJIEKTPUYECKOTO CIIOS.
OnexTpoA. DIeKTpoAHbll noTeHuan. ¥YpasHenue HepHera. BogopoaHsiii
JIEKTPONI.

22. XuMUYeCKMe M  KOHIIGHTPALMOHHBIE TalbBaHWYECKHE IIeMH, HX
aneKkTpoaBrKyas cuia. M3amepenue 9/1C.

23. [lorenumometpusi. uankatopHble 31eKTpobl. CTEKISHHBIN 3JIEKTPO,
€ro yCTPOWCTBO M TPUHIMIT JACUCTBHUS. OJNEKTPOAbl CpPAaBHEHUS.
XnopcepeOpsHbIii AJIEKTPOJ, €ro YCTPOUCTBO U MPUHIHI JeHCTBUS.

24. TIoTeHITMOMETPUIECKUI METOT OIIpeIeNICHHsI KOHIICHTPAIIMU BOJIOPOIHBIX

HOHOB CTCKIIIHHBIM 3JICKTPOAOM.




25. TepmoauHaMHuuecKasi HEYCTOMYMBOCTh MeTaLIOB. Koppo3usi MeTaiioB u
e€ Buapl. XUMHUUYECKast KOPPO3Hs METAILIIOB.

26. DneKTpoXUMHUYECcKas KOppo3ust METAaJIJIOB. Mexanuzm
ANIEKTPOXUMUYECKON KOPPO3UU METAIJIOB B PA3HBIX CpeAax.

27. CiocoObI 3aIUTH METAIOB OT KOPPO3HH.

28. KonmuraTuBHbIE CBOWCTBA PACTBOPOB AJIEKTPOJIUTOB U HEDJIEKTPOIIUTOB.
[TonmxeHue naBIeHUs HACHIILIEHHOTO Mapa PaCTBOPUTEIIS HaJl PACTBOPOM.

29. 3akonbl Payms. Kpuockomuss u  e€ mpaKTHUUECKOE TNPUMEHEHHE.
D0ynuocKomNus U e€ MPaKTUYECKOe MPUMEHEHHUE.

30. Ocmoc. OcMoTHYECKOE TaBlICHUE U ero u3Mepenue. 3akoH Bant — odda.
buonoruueckue mpoueccsl 1 0CMOC.

31. Tepmoxumus.  Durampnus. 3akoH lecca ©W  ero  CleACTBUA.
Tepmoxumuueckue pacyeThl.

32. Xumuueckas TepMOAMHAMUKA. DHTpoMHs, SHeprus [ nooca.

33.3akoHbl  TepMoAuMHAMHUKH.  OlEHKa  BO3MOXKHOCTH  IPOTEKaHUs
XMMHYECKON PEAKIUU.

IIpouenypa oueHHBAHHUS IK3aMeHA

[IpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOIIPUSTUE, BKIIFOUAET IPUEM YCTHOTO
9K3aMEHa. DK3aMEHbl IPUHUMAIOTCS IPENOAABATEIAMH, BEAYLUIMMH JICKLUOHHbIE 3aHATH. B
OTJIENbHBIX CIy4yasX MpU OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJIBIION
YUCICHHOCTU TPYIIbl C Pa3pelleHus 3aBelylollero kadexpoi IolycKaeTcsi NpUBJIECYEHUE B
IIOMOIIb OCHOBHOMY JIEKTOPY MPEI01aBaTesi, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATUS B IPyIIax.
OK3aMeH MPOBOJUTCS TOJIBKO IIPU IPEABABICHUN CTYACHTOM 3a4€THOW KHU)KKHU U IIPU YCIOBUU
BBITTOJIHEHHS BCEX KOHTPOJIBHBIX MEPOIIPHUATUHN, TPEYCMOTPEHHBIX YI€OHBIM IJIAHOM U paboueit
IIPOrpaMMoil 1o u3ydaemon aucuuiumHe. CTyneHTaM Ha JK3aMEHE IPENOCTaBIISIETCA IIPABO
BbIOpaTh OAMH U3 OuiieToB. Bpems noarorosku k otBeTy cocrapiseT 30 MunyT. Ilo ucreuenun
YCTQHOBJICHHOI'O BPEMEHH CTYJEHT JIOJDKEH OTBETUTh Ha BONPOCHI 3K3aMEHAIMOHHOIO OuieTa.
Pe3ynbTaThl SK3aMeHa OLIEHHMBAIOTCS MO YETHIPEXOAIIbHOU cUCTEME (COTIMYHO», «XOPOILIO»,
«yJIOBJIETBOPUTENBHOY, «HEYJOBIETBOPUTEIBHO») M 3aHOCATCS B 9K3aMEHAIIMOHHYIO BEZIOMOCTh
U 3a4ETHYI0 KHIKKY. B 3aueTHyl0 KHMXKKY 3aHOCATCS TOJBKO MOJIOKUTEIbHBIE OLEHKU.
[TonnucaHHBIM NpenoaBaTeNIeM dK3EMIULIP BEIOMOCTH CAAETCA HE MO3/IHEE CIEAYIOIIEro JHS B
JIeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyAE€HTa Ha D3K3aMEH B
DK3aMEHALIMOHHONW BEIOMOCTH JENAeTCsl OTMETKa «He sABWICA». CTyneHThl, HE MpOLIEAIINE
IPOMEKYTOUHYIO aTTECTAIMIO 10 IpadUKy CecCUH, JOKHBI JIUKBUAUPOBATH 3a/I0JKEHHOCTh B
YCTaHOBJIEHHOM HOPSJIKE.

IIkajia oneHMBaHMsI YCTHOIO IK3aMeHa

OueHka Omurcanue

OreHKa «OTJIIMYHOY» BBICTABISETCS O0y4aroUIeMycs, €CIU OH TITyOOKO U MPOYHO
YCBOMWJI MPOTrPaMMHBIA MaTepuaj, UCYEPIBIBAIOIIE, MOCIEA0BATEIBLHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JaraeT, MOKa3bpIBaeT BEPHOE IMTOHUMAaHUE XUMHUUYECKOMN
CYIIIHOCTH PacCMaTpPUBAEMBbIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JIa€T TOYHOE OIIPEICIICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHSTHH, 3aKOHOB, TEOPHIA,
a TaKXXe MPaBUIILHOE ONPEJEICHNE XUMUYECKUX BEJIMUHUH, YMEET TECHO YBA3bIBATh
TEOPHIO C MPAKTUKON, CBOOOTHO CIIPABIISCTCS C 33a/1a4aMU, BOIIPOCAMH U IPYTUMHU
BHJIaMH TIPUMEHEHHUsI 3HAHUH, MPABWIHBHO OOOCHOBBIBAET MPUHSITOE DPEIICHHE,
BJIaJICET Pa3HOCTOPOHHUMU HABBIKAMHU U MIPUEMAMU BBINOJIHEHUS MMPAKTUYECKUX
3a/1a4.




OneHka «XOpouio» BBICTABIsETCA OOy4arolleMycs, €CId OH TBEpIO 3HaeT
MaTepuai, FpaMOTHO U IO CYILIECTBY M3JIaraeT €ro, He JOIMYCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, INPABUIBHO IPUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS NPU pPELIEHUM IPAaKTUYECKUMX BOIPOCOB M 3a/4ay, BIAJCET
HE0O0XOAMMBIMU HaBbIKAMH U IIPUEMAMHU UX BBIIIOJIHEHUS.

O1eHKa «yZOBJIETBOPUTEIILHO» BBICTABISETCA OOYUYaIOIIEMYCs, €CIIM OH HMEEeT
3HAHHA TOJIBKO OCHOBHOI'O MaTepHajla, HO HE YCBOMJI €r0 JETaJIel, JOIyCKAeT
HETOYHOCTH, HEJOCTaTOYHO  MpaBHJIbHBIE  (OPMYIHUPOBKH,  HapPyIICHUS
JIOTUYECKOW IIOCIEN0BAaTENIbHOCTH B M3JIOKCHUHM IIPOIPaMMHOIO Marepuala,
UCTIBITHIBACT 3aTPYAHEHUS TPU BBITOJHEHUN MPAKTHYECKUX padoT.

OrneHka «HEYJOBIETBOPUTEIBHO» BBICTABISETCA OOy4aroleMycs, KOTOpPbIH He
3HAET 3HAUUTEIbHON YaCTH IIPOrPaMMHOT0 MaTepuaa, JOIyCKaeT CyILleCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJIBIINMH 3aTPYyIHEHUSIMH BBIOJIHSACT MPAKTUUECKUE
paborel. Kak  mpaBuio, OLEHKAa  «HEYJOBIETBOPUTEIBHO»  CTAaBUTCA
00yJaroImuMcsi, KOTOpble HE MOT'YT MPOJODKUTE 00ydeHHEe 0e3 TOMOTHUTEIbHBIX
3aHATUN

OO0pa3sen dxk3aMeHAlIMOHHOTO OmJieTa (3 cemecTp)

OI'BOY BO I'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypanbs
ATpOTEXHOJIOTHYECKUN UHCTUTYT

Kadenpa obmeii xumun um. M. J1. Komuccaposa

Y4eOHas qucuuiuinHa XuMHs

JUU1s1 HanpaBiieHUs moaroToBku 35.03.06 «ArpouHxeHepus»

DK3aMeHHAMOHHLIH Omer Ne 1

1. DkBuBaneHTHas JIEKTPOIPOBOTHOCTb. CooTHo1IEHNE eé C yIIeIbHOM
AIIEKTPONPOBOTHOCTRIO M C TOJABIKHOCTHIO MOHOB. 3akoH Kombpayma. [Ipaktmueckoe
IpUMEHEeHHe

2. Ocmoc. OcMoTHYECKOE JJaBJIeHUE U ero n3Mepenne. 3akoH Bant — ['o¢da. buonormueckue
IPOIIECCHl U OCMOC.

3. 3anummTe ypaBHEHHs peakdil TUAPOJIN3a U YKAKUTE XapakTep CpeIsl Ui pacTBOPOB
CIEYIOIIUX coJiel: a) cynbhuTa Hatpus; 0) xmopuaa meau (11).

Cocrasun: Bonkosa H.A. / / « » 20 T
3aBenyromuii kadenpoit / « » 20 T
2. Kputepun onenuBanns pedepara u NpuMepHbIN NepeYeHb TeM
Tembl pedepaToB:
1. MexmonekyasipHoe B3auMojieiicTBue. buonoruueckass pojb MEXKMOJEKYISIPHBIX
B3aNMOJICHCTBHH.

2. 'mbpunnuzamnus opouraneit. 'eomerpuyeckas popma MOIEKyI.

3. Xumnueckast v Gu3nIecKasi TCOPHHA PaCTBOPOB.

4. IIpousBenieHnEe paCTBOPUMOCTH.

5. CuiibHBIE DIIEKTPOJIUTHI B COBPEMEHHOM TEOPHHU AIIEKTPOIUTHICCKOH TMCCOIHAIINH.
6. 3HaueHNe KOMIUIEKCHBIX COeIMHEHUH.



7. MarHUTHBIE U ONTUYECKUE CBOKMCTBA KOMIUIEKCHBIX COEUHEHHUI.
8. [IpocTpaHcTBeHHAs! CTPYKTYpa KOMIUICKCHBIX COSAMHEHUH.

9. Knaccudukarus raibBaHH4eCKUX SJIEMEHTOB.

10. XuMuueckre HICTOYHUKH TOKA.

11. ToruBHBIC 3JIEMEHTHI.

12. DnexTpoasl CpaBHEHUS.

13. NaukaTopHbIE SJEKTPOIBI.

14. Bnextpodopes. Dnekrpoocmoc. OOIaCTH TPUMEHEHUS.

15. MeTto/p1 U3MEpEeHUst OCMOTUYECKOTO JIABJICHUS.

16.3axon Payns u antudpussi.

17. Onpenenenne MONCKYJISIPHON MAaCChl KPUOCKOTTUYECKUM METOOM.

IIponenypa onennBanusi pedgepara

B paGoueiil nporpamme IUCHUIIMHBI TPUBOJUTCS MIEPEUEHb TEM, CPEIU KOTOPBIX CTYACHT
MOJKET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIEHOYHOIO CPEACTBA:

- nH(OpMaLIMOHHAs 10CTATOYHOCTb;

- COOTBETCTBUE MaTepuaa TeMe U IUIaHy;

- CTWJIb U S3BIK M3JI0KEHUs (1ies1eco00pa3Hoe UCIOIb30BaHUE TEPMUHOJIOTHH, MTOSICHEHHE
HOBBIX IIOHSATHH, TaKOHUYHOCTD,

- JIOTUYHOCTb, IPAaBUIbHOCTh IPUMEHEHUS U 0(hOpMIIEHUS LIUTAT U Jp.);

- HJINYKME BbIPA)KEHHONU COOCTBEHHOM MO3UILINH;

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

- BJIaJICHHE MaTepHaJIOM.

Ha 3amury pedeparta, cocTosmyto u3 3ammThl pedepara 1 OTBETOB Ha BOIIPOCHI, OTBOIUTCS
10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTaBIIsIeTC OOydaroleMycs,, eciu Tema pedepara NOJHOCTbIO PAaCKphITa,
3aYTeHO | colepXaHue pedepaTa COOTBETCTBYET IUIAHY, CTYJEHT XOpOILO BiaJeeT
MaTepuaioM, YCIEITHO OTBEYAET Ha BOIPOCHI.

BBICTABJIACTCA o6y11a101ueMyc>1, €CJIn TEMa pe(bepaTa HE paCKpbITa, COACPIKAHUC

HE pedepara He COOTBETCTBYET IIaHy, BJaJeHHE MAaTEPUAIOM YaCTHYHOE, CTY/IEHT He
3a4TCHO | rpeuaer Ha Gomee ueM 50% BOMPOCOB.
3. KpuTepuu oneHuBaHusl COODIIEHHsI ¥ TIPMMEPHBIii IepedeHb TeM

Tembl coo01IeHMIA:

. 'a30BbIE 3aKOHBI.

. KopryckyiisspHO-BOTHOBBIE CBONCTBA MUKPOUYACTHLI.

. PenikozeMenbHbIE 2I1€EMEHTEI.

. Kpucrannoruaparsi.

. [IporonuTndeckas Teopust KUCIOT U OCHOBaHUM. Kncnotsl u ocHOBaHMs JIpronca
. TpynHopacTtBopuMsble coenuHenus. [Iponssenenne pacTBOPUMOCTH.

. [IpuHIMnIManpHas cxema U3MepeHns dJIEKTPOIPOBOJHOCTH PACTBOPOB.

. Ilony4enue cBEpXUUCTHIX METAIIOB. ['anpBaHocTerys. ['anpBaHoIIACTHKA.

. Karann3s. Teopus rereporeHHoro katanusa. @epMEHTATUBHBIN KaTalIn3.

10. DnexTpoaBMKyILAsk CHJIAa U HAPaBJIEHUE MMPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu.

OO NO O~ WN B



11. Mucddy3uonnsnii norennuan. buonornueckoe 3HaueHne A1 Py3nOHHBIX 1 MEMOPAHHBIX
MOTEHIIHAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. ArperarHoe coctostHue BemiecTB. [Iporecc. Buapl mpomeccos. 3akon ['ecca u ero ciaeactpus

IMpoueaypa oneHuBaHUs COOOIIEHUIT

[To cOOTBETCTBYIONIMM TE€MaM CTYJIEHThI TOTOBSIT COOOIICHUS W BBICTYIAIOT MEPe.
ayIuTOpHUEl ¢ T0KJIalaMU, paCCUUTaHHBIMU He Oosiee yeM Ha 10 MUHYT, conpoBOXKAaroImuecs (1o
BO3MOXXHOCTH) JIEMOHCTpAIlMEel ClIaliJloB JIMOO HAMNSIHBIM pPa3/IaTOUYHBIM MaTepPUAIOM.
[IpucyTcTByIOmEe MOTYT 3aJaBaTh BONPOCHI JIOKJIAJAYUKY, BHOCHUTH CBOM J00aBICHUS K
CKa3aHHOMY.
[Ipu oneHKe cOOOILIEHUS MOXET OBbITh HCIIOJIb30BaHA JI00Asi COBOKYIHOCTh M3 CIEIYIOIIUX
Kpumepues.
— COOTBETCTBHE BBICTYIIJICHUS TEME, TOCTABIICHHOM LU U 3a/la4aM;
— MPOOJIEMHOCTH / aKTYalIbHOCTb;
— HOBM3HA / OPUTHHAIBHOCTH IMOJTYYEHHBIX PE3YJIbTATOB;
— TyOuHa / TIOJTHOTa PACCMOTPEHUS TEMBI;
— JI0Ka3zarenpHas 6a3a / apryMeHTUPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOJIOB;
— JIOTHYHOCTB / CTPYKTYPHUPOBAHHOCTH / IIETIOCTHOCTD BBICTYIUICHHSI,
— pedeBasi KyJIbTypa (CTUIIb U3JI0KEHHUS], ICHOCTb, YeTKOCTh, TAKOHUYHOCTbh, KPAacOTa S3bIKa, YUeT
ayJIMTOPUH, IMOLIMOHAIBGHBI PUCYHOK PEYH, OXOAYHUBOCTH, MYHKTYAIBHOCTh, HEBEPOAIbHOE
COIIPOBOKICHHE, O’KUBIIEHUE peur ahopuzMamu, IpUMEPAMHU, ITUTATAMHU U T.11.);
— UCIIOJIB3YIOTCS CCHUIKU Ha MH(OPMAIIMOHHBIE PECYPCHI (CalThI, IUTEPATypa);
— HArJISAHOCTH / MPe3eHTa0eNbHOCTD (eciu TpedyeTcs);
— CaMOCTOSITEIILHOCTD CYXKJICHUH / BIIAJICHIEC MAaTEPHAJIOM / KOMITIETEHTHOCTb.
— OTBETHI HA JIOTIOJIHUTEIbHBIE BOTIPOCHI.

IkaJjsa oueHUBAHNSA COOOIIEHU I

OueHka Omurcanue

OTIHYHO JleMOHCTpHpYET TOJHOE IOHUMaHUE BOIpoca IO TEMaTHKE
COOOIIIEHUSs, 1aeT pa3BEPHYTHIE OTBETHI HAa BCE 3aJJaHHBIE BOIPOCHI
JleMOHCTpHpYeT 3HAYUTEIHLHOE TOHMMAaHUE BOMpPOCa MO TEMAaTHKE

XOpOIIIO COOOIIIeHUsI, HO KOe-TJe JAOMycKaeT HeOOJbIINEe HETOYHOCTH B

OTBE€Tax

ﬂeMOHCTpI/IpyeT YaCTHYHOC INOHHMMAHHEC I10 TCEMATHUKE COO6H.[€HI/I$I,
YAOBJICTBOPHUTCIBHO ciabo BJIaACCT TCpMI/IHOJ'IOFI/ICI\/’I N OTBEYACT TOJBKO Ha 4YacCThb
3a1aBa€MbIX BOIIPOCOB

JleMOHCTpUpYeT HEeOONbIIOE MOHMMAHUE B IIEJIOM, HO HE 3HAEeT

HCYOOBJICTBOPUTCIBHO
TCPMHUHOB U HEC MOXKXCET OTBETUTb HU Ha OAWH BOIIPOC




