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[Tpu pa3paboTke paboueit mporpaMmMbl yueOHOW JUCIUILIMHBI B OCHOBY MOJOKEHBI:

1) ®1rOC BO mo wnampasiaennto moarotoBkn 35.03.02 TexHoJorus J1€co3aroTOBUTEIBHBIX H
JepeBorepepadaThIBAIONINX MMPOU3BOJICTB, YTBEPXKICHHBIH MHUHUCTEPCTBOM 00pa3OBaHHs M HAYKH
P® «26» utonst 2017r., mpukas Ne 698.

2) VY4eOHBIH TUIAaH OCHOBHOM oOpaszoBarenbHOM mporpamMmbl  35.03.02 TexnHomorus
JIeCO3arOTOBUTEINILHBIX U JiepeBoIiepepadaThIBAIONINX TPOU3BOJICTB, Mpodmib NHxKeHepHoe 1e510
B JICCONPOMBINIJIEHHOM KOoMIUIeKce 0100peH YueHbiM coBetoM @I'BOY BO I'AY CeepHoro
3aypanbs ot «25» mas 2023 r. [Iporoxon Ne 10

Pabouas mporpaMma y4eOHOH AUCHMIUIMHBI OJ00peHa Ha 3aceqaHuu Kadeapsl oOmel xumun um. M./
Komuccapona ot «5» uronst 2023 r. IIpotokon Ne 12

N.o. 3aBenyromero kadempoit JI.H. bapabanrukoBa

Pabouas mporpamma yueOHOM TUCTIUILTHHBI (MOAYIISA) OJOOpPEHA METOAMYECKON KOMUCCHEW HHCTUTYTA OT
«20» urons 2023 r. [Ipotokon Ne 9

IIpencenarens METOAUYECKOH KOMUCCUH HHCTUTYTA VP s T.B. CumaxoBa

Pazpa6oTumnkmu:

Bonkosa H.A., nouent kageapsl odmieit xumuu um. npod. N.J1. Komuccaposa, x.c.-x.H

/‘7 = H.H. Ycrunos

JupeKTOop HHCTUTYTA:




1. IlepevyeHb NIaHNPYeMBIX Pe3yJIbTATOB 00y4eHHS 110 AUCIHUILINHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

MaTeMAaTUYECKUX U
€CTECTBCHHBIX HayK C
IPUMEHEHUEM
UH(POPMAITHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI

XUMHYECKHX TPOIIECCOB B
obOacTu
npodeccuoHaIbHOM
IEeITEIbHOCTH

Koo [Tepevenp TuIaHUPYEMBIX
WMuaukaTop JOCTHKCHHS
Komne- Pe3y.]'IBTaTI)I OCBOCHUA PE3YJIbTATOB O6yLIeHI/IH 110
KOMIICTEHIIUHN
merHyuu JUCHUITIINHE
3HAMb:
- OCHOBHBIE TIOHSTHS U 3aKOHBI
XHMUH;
- METO/IBI AHAJIU3a XUMUYECKUX
CriocoOeH periathb MPOTIECCOB;
TUIIOBBIE 3a]1a4K ymemo:
npodeccuoHaNbHOM NJ1-1lon-1-Ipumensier - OOBSICHATB CYILLHOCTD
JESITEIIbHOCTHU HA OCHOBE | OCHOBHBIC IIOHATHS U XHMHYCCKHUX IIPOLICCCOB;
3HaHHI>i OCHOBHBIX 3aKOHBI XI/IMI/II/I, - UCIIOJIb30BATh TCOPETUIECKUE
3aKOHOB JIEMOHCTPUPYET IOHUMaHKe | >HAHWT 1 IPAKTICCKNC HABBIKH,
OIIK-1 TIOJTyYEHHBIE TIPU U3YYEHUH

JCLUILIMHBI;
enadems:

- OCHOBHBIMH HaBBIKAMHU
oOpareHus ¢ 1ab0paTOPHBIM U
pUOOPHEIM 000pPyIOBaHUEM;

- METOJIaMH XUMHYECKOTO
aHaJIM3a IS IOCIISAYIOLIETro ero
UCIIOB30BaHHUS B
npodecCHOHATBHON
JIeATEIbHOCTH.

2. MecTO AMCUUILIUHBI B CTPYKTYpe 00pa30BaTe/ibHOH NPOrpaMMbI

JlanHast QUCHUIUIMHA OTHOCHUTCA K bBrnoky [ o00s3areapbHOM dYacTH 00pa3oBaTeIbHOU
nporpaMmsl. /{1 ycnenrHoro u3yd4eHus: AMCUUILUIMHBI CTYJIeHTaM He00X0AUMBbI 0a30BbIe 3HAHUS
HIKOJIBHBIX KYPCOB PU3IUKU, MAMEMAMUKU U XUMUU.

Xumus SBISETCS MPEIIECTBYIONMIEH TUCIUIUIMHON I MUCUUIUIMH: Mamepuaiogeoerue u
meopusi KOHCMPYKYUOHHBIX MAMEPUATIOS.

Jucuunnrna usydaercs Ha 1 u 2 kypcax Bo 2 1 3 cemecTpax 1o ouyHoi ¢opme 00yueHUs..




3. O0beM JUCUMIITIMHBI M BB Y4eOHOH padoThl

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 216 4acoB (6 3a4ETHBIX CIMHMII).

Ounas dpopma
Bun yuebHO# paboTh BCET0 YacoB ceMecTp
2 3
AyauTOpHBIE 3aHATHS (BCEro) 98 50 48
B mom uucne: - - -
JIeKIMOHHOTO THUIIA 32 16 16
CeMHHapCKOro THUIa 66 34 32
CamocrosiTesibHas padoTa (Bcero) 100 58 42
B mom uucne: - - -
[TpopaboTka MaTepuana JeKIuH,
OATOTOBKA K 3aHATUSIM 50 29 21
CaMocTOsATENbHOE U3YYEHHUE TEM 3 4 4
KonTtponbHbie paboThI - - -
Pedepar 25 15 10
NunuBuayanbHble 3a1anus (COOO0IIEeHNE) 17 10 7
Bun npomexyTouHol arTectauuu
3auer 9K3.
9K3aMCH 18 18
OO0mas Tpy10€eMKOCTh:
4acoB 216 108 108
3a4E€THBIX €IUHUILL 6 3 3

4. Conep:xkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3iesoB I CHUNITHHBI

Ne | HammeHoBanme pazzena Coneprxanue paszaena
/11 | JUCIUILIMHEI
1. | Beenenue. OcHoBHBIE 3aK0HBI | Ompenenenue npeamera «xumus» Llenu u 3agauun kypca.
Y TIOHSITHUS XUMHHU [lonsiTis  aToMm, MOJEKyJa, MOJIb, JKBHBAJICHT.
MonekynsapHas u  MossipHas Macchl. OCHOBHBIE
XUMHYECKHE 3aKOHBI.
2. | Ctpoenue aroma Pa3Butue mpeacTaBiIeHHMI O CTPOEHHWHM  ATOMOB.

OCHOBHBIE TIOJIOKEHUSI KBAaHTOBOW TEOPUH CTPOEHUS
aroma. PacrpeneneHue 3JIeKTpOHOB B aTOME, KBAHTOBBIE
yciaa. DopMbl AIEKTPOHHBIX O0OJOYEK ATOMOB.
IMpunuun Ilaynu, mnpaswio [I'yHma wu  npasuiia
KneukoBckoro.  OnekTpoHHbIE  (QOpPMYJIbl  aTOMOB
aneMeHTOoB. (CBoiicTBa aToMoB (paguyc, DJHEpPrus
MOHU3ALINH, CPOJCTBO K JIIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTB).




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

ITepuonnueckuii 3akon .M. MengeneeBa. Ctpykrypa
nepuoanueckoi cucremsl .11 Menneneesa. CemelictBa
snemMenToB B IIC. Ileprnoanueckuii 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 (KOBaJCHTHAs, MOHHa,
MeTaJuIMuecKasi, BOJOPOJHasA). MeXMOIeKyIspHbIe
B3aUMOJICUCTBUS (cwtbl Ban-nep-Baanbca):
OPUEHTAIIMOHHbIC, UHAYKIIMOHHBIC, JUCTIEPCHOHHBIE.

PacTtBOpBI

Hucniepcubie cuctemsl, kiaaccudukaius J{C. Vctuanbie
pacTBopbl. @Dusznueckas U XUMHYECKas TEOPUHU
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]
(axTMBHOCTH, WOHHas cwia pacTtBopa). CralObie
DIIEKTPOJIUTHI (CTETNIEHh W KOHCTAaHTA JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3IM4yHbIX (DAKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VIOHHO-MONEKYJspHbBIE
YpaBHEHMsI peakliMii HOHHOIO0 OOMEHa.

HNonHoe nponsseneHne BOJBI.
I'maponus coneit

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

KommnekcHble coeTMHEHNS

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

DnekTpuyeckas
MIPOBOJMMOCTh PACTBOPOB

PacTBOpbI ANIEKTPOJIUTOB — HOHHBIE POBOAHUKHU
IIEKTPUYECKOTO TOKA. Y I€TIbHAs 2JIEKTPOIPOBOAHOCTD,
3aBHCHUMOCTb OT MPHUPOABI BELIECTBA, PAaCTBOPUTEINS,
TEMIIEPATYPHI, KOHIICHTPALIUH. DOKBUBaJICHTHAs
AIIEKTPONPOBOIHOCTh. KOHTyKTOMETpHSI, MPaKTUYECKOE
IIPUMEHEHHUE METOJIA.

10.

OO01me CBOMCTBAa METAJIOB.

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

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

XUMHUYECKUE CBOKCTBA METAILIOB. [IpruMeneHue.




11.

XuMuyeckast KHHETHUKA

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

12.

OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIMH

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

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuna paspsiga KaTUOHOB M aHUOHOB. OJIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
@apanes. Hanpsixenue pasznoxenus. [lepenanpsixenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
npoueccel. CTpoeHHe U MexaHu3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
NoTeHuMan, ypaBHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
DONeKkTpoABMKyIIasi cuja M €€ HU3MEpEHHe.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4eckas W JJICKTPOXUMHUECKAs KOPPO3Us METaJLJIOB.
Koppo3zus MeramioB B pa3Hbix cpenax. CrmocoObl 3alIUTH OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

Konnurarusaele cBoiictBa pactBopoB. Jduddysus u ocmoc.
OcmoTrueckoe JaBieHue, 3akoH Banr-T'odda. [Tonmkenue
JIaBJICHHS HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM,
nepBbli 3akoH Payind. IloBeleHNEe TeMIiepaTypbl KUIIEHUS U
MOHIKEHUE TEeMIlepaTypbl KPUCTAJUIM3AallMd  pPacTBOPOB,
BTOpoil 3akoH Paymsa. Kpuockonuss u 30ymuinockonus.
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 TPOTEKaHMUSI XMMHUYECKOH peakuuu B
KOHKPETHBIX YCIIOBHSIX.




4.2. Pa3znenapl IMCOUIIJIMHBI H BUALI 3aHATHNA
ouHasi (hoopMa oOyueHus

Ne HaumenoBanue pa3neina Jlexuunonnoro | CeMMHapCKOTo CP Bcero,
n/n JUCIUILTNHBI TUTIA TUTIA 4acoB
1. | BBenenue. OcHOBHBIE 3aKOHBI U 2 16 4 22
MIOHSTHS] XUMUU
2. | Ctpoenue atoma 2 - 8 10
3. | Ilepuogmueckuii 3aKOH u 2 2 8 12
IIepnonnueckas cucrema
anemenToB .M. Menaeneena
4. | Xumuueckas CBsI3b M CTPOEHHUE 2 2 8 12
MOJIEKYT
5. | PactBopHI 2 4 8 14
6. | Teopus 3JIEKTPOTUTUIECKOM 2 4 8 14
aucconuanui. Peakimu MOHHOTO
oOMeHa
7. | MoHHOe mpoM3BEIECHUE BOJIBI. 2 4 6 12
I'mpponus conent
8. | KoMIuiekcHbIE COEqMHEHNS 2 2 8 12
9. | DnekTpuyeckass POBOJAMMOCTH 2 6 4 12
pacTBOpOB
10. | OGmme cBOMCTBA METAJLIOB. 2 - 6 8
11. | XuMuueckas KHHETHKA 2 8 4 14
12. | OkucIUTEIBHO- 2 4 6 12
BOCCTAaHOBUTEJIbHBIC PEAKIINH
13. | Dnekrpoxumusi. 2 4 6 12
14. | Koppo3sust meTamioB 2 4 6 12
15. | KomumnraruBHbie CBOMCTBa 2 4 4 10
pPacTBOPOB.
16. | Xumuueckass TEpMOAMHAMUKA H 2 2 6 10
TEPMOXUMHUS
DK3aMeH - - 18
Wroro: 32 66 100 216
4.3. 3aHsATHSA CEMHMHAPCKOI0 THNA
Ne Tpynoemk
/11 Ne paznena Tema OCThb
TUCIAIIINHEBI (dac)
OYHast
1. 1. TexHuka 6€30MaCHOCTH B XUMUYECKOU T1abopaTopuu. 4
Xumugeckas ocyna. OCHOBHBIE KIacChl
HEOPraHMYECKUX COCAMHEHUN (Teopusi).
2. 1. [TonyueHne M XUMHUYECKUE CBOWCTBA OKCHJIOB, 4
OCHOBaHUM, KUCIOT, coneid. (K/pabota)
3. 1. OmnpenieneHre YKBUBAJICHTa MarHUsl METOJIOM 4
BHITECHEHUs. Perienue 3anau.
4, 1. Ornpenenenne MOJEKYISIPHOW MacChl YTIIEKUCIOTO 4
ra3a (CO). Pemenue 3agau.




5. 2,3, 4 [lepuonnuecknii  3aKOH H  CHUCTEMA XHUMHUYECKUX 4
anemenToB JI.M. Menpeneena.
Crpoenue atoma. TUIIBI XUMUYECKUX CBSA3EH.

6. S. PactBopsl. [IpurorosieHne pacTBOpOB 3aJaHHOU 4
KOHIEHTPAIUH.

1. 6. PacTBOpBI 371€KTPOIUTOB. DIAEKTPOIUTHYECKAS 4
Jqucconuanus. Peakiium HoHHOTro oOMeHa.

8. 7. Nonnoe npoussenenue Boabl. BonopoaHbiin 4
nokazatenb. CrocoOwr onpeaenenus pH. ['maponms
COJICH.

9. 8. KomMruiekcHbIe coeIMHEHUS: TTOTYYCHHE M CBOMCTRBA. 2

10. 9 DIIEKTPONPOBOIHOCTH pacTBOpoB. OnpenenenHue 4
KOHCTAHT PaCTBOPOB KOHJTYKTOMETPHUYECKHM METOJIOM.

11. 9. OrnpezesieHre KOHIICHTPALUA PACTBOPA METOIOM 2
KOHJIYKTOMETPUYECKOTO TUTPOBAHMSI.

12. 11. Xumudeckass KuHeTHKa. OnpenaeeHne KHHETHISCKUX 4
MapaMeTpPOB PEaKIIUU.

13. 11. CmMelieHne XMMUYeCKOro paBHOBECHSI. 4
XUMHUYECKOE PAaBHOBECHE B PACTBOPax CIIa0bIX
AIIEKTPOJIUTOB.

14. 12. OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 4
DJIEKTPOIU3 PaCTBOPOB U PACILIABOB AJIEKTPOJIUTOB.
3axonbl Dapanest.

15. 13. Dnexktpoxumuueckue npoueccel. [loreHunomerpus B 4
W3YYCHUU PACTBOPOB.

16. 14. Koppo3us metasnos. CiocoObl 3aIUTHI OT KOPPO3HH. 4

17. 15. Kpunockonus. Texauka paboThl ¢ TEpPMOMETPOM 4
bekmana. OnpeneneHre 0CMOTUYECKOM KOHIIEHTpaIlUU
¥ OCMOTHYECKOTO JaBJICHUS PacTBOpa
KPHUOCKOIIMYECKUM METOJIOM.

18. 16. TepMoaMHAMHKa U TEPMOXUMMUSL. 2

Hroro: 66

4.6. IIpnmepHas TeMaTHKa KYPCOBBIX POEKTOB (padoT) ne npedycmompeno OIOII.

5. Opranusanusi cCaMOCTOATEIbHOM Pa0d0ThI 00y4arOIUXCS MO0 AUCIUAIIIHHE

5.1. Tunsl caMmoCcTOATEILHOI PA0OTHI M €€ 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. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEIbLHOMH PadoThI:

1. Xumus : y4eOHO-MeToaudeckoe mocobue / aBTop-coctaButenb B. E. PazmanoBa. —
Tromens : 'AY Cesepnoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —

Tekct : snexTpoHHbi /  JlaHb: 3MeKTpoHHO-OMONMOTewHas cuctema. — URL:
https://e.lanbook.com/book/131641 — Pexwum mocTyna: Uit aBTOPU3. ITOJIb30BATEICH.

2. bapanona, JI.A. Kiacchl HeOpraHMYECKMX COCIUHCHMM (OKCHJIBI, OCHOBAHHUS, KHUCJIOTEHI,
conn): yaeb.-metoa. mocoobue — Tromenns: [AYC3, 2015 — 46 c.
3. Xumus: yuebHoe nmocobue/aBt.-cocT. JI.A. bapanosa. - Tromens.: 'AY C3,2017.-108c.

5.3. TeMbl, BBIHOCMMbIE HAa CAMOCTOATEIbHOE H3yUeHHeE:
2 cemecTp
1. Meroa MOJIEKYJISIPHBIX OpOUTAICH.
2. YcnoBust 00pa3oBaHUsl U pa3pyIICHUsT KOMIUICKCHBIX HOHOB.

3 cemecTp
1. CTaHIapTHBIN OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIN TTOTEHITUAIL.
2. IHrnGuTOphl KOPPO3UH.

5.4. Tembl pedepatoB:

ITo pa3zaeny 4 «XumMuveckasi CBSI3b H CTPOEHHE MOJIEKYJD»

1. MexmonekynsipHoe B3aumojeiicTBue. buojorudeckass poiib  MEXKMOJICKYISIPHBIX

B3aUMO/JICUCTBUL.

2. T'mbpumauzanus opoburaneii. ['eomerpruyeckas popMa MOJIEKYIL.
IIo pa3neay S «PacTBopbI»

3. Xumuueckas u (pu3nUecKas TEOPUU PacTBOPOB.

4. TlpousBeneHHe paCTBOPUMOCTH.

5. CusbHbIE 3JIEKTPOIUTHI B COBPEMEHHOM TEOPUH AIIEKTPOIUTHIECKON JUCCOIHAIIIH.
ITo pa3neny 8 «KommiiekcHbie coeIMHEHM D>

6. 3HavueHHE KOMIUIEKCHBIX COEAMHEHUN.

7. MarauTHbIe ¥ ONTHYECKHE CBONCTBA KOMIUIEKCHBIX COCTUHEHUH.

8. TlpoctpaHcTBeHHAasI CTPYKTYpa KOMITJIEKCHBIX COSTUHEHHI.

9. Knaccudukanus raapbBaHIYECKHX dJIEMEHTOB.

10. XuMuyecKkue HCTOYHUKH TOKA.

11. TonnuBHBIE JIEMEHTHI.

12. DnexTpopl CpaBHEHMSL.

13. NHauKaTOpHBIC AICKTPOIHI.

14. Dnextpodopes. DnexTpoocmoc. O6IACTH TPUMEHEHHUS.
ITo pa3neny 15 «KosuturaTuBHbie CBOMCTBA PACTBOPOB)

15. MeTobI U3MepeHus: OCMOTHYECKOTO JaBJICHUS.

16. 3akon Paynst u anTU(DPU3EL.

17. Onpenenenrie MOJNEKYISIPHON MacCchl KPHOCKOMTUYECKHUM METO/IOM.

Tembl co00IEHUI:

1. 'a30BBIC 3aKOHEI.

2. KopnyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

3. Penko3eMenbHbBIE DIIEMEHTEL.

4. Kpucrammoruaparsl.

5. IlporonuTryeckast TeOpusi KUCIOT U OCHOBaHUW. KucinoTel u ocHOBaHus JIpronca
6. TpynHopacTBopuMsble coeuHenus. [IponsBeaenne pacTBOPUMOCTH.



7. IlppHUOUIIAAIIBHASA CXEMa U3MEPEHHUS DIIEKTPOIIPOBOJHOCTH PACTBOPOB.

8. [TonmydyeHue cBepXUUCThIX METAIJIOB. ["asibBaHOCTET M. ["anbBaHOIIIACTHKA.

9. Karanu3z. Teopus rereporeHHoro katanu3a. @epMEeHTaTUBHBIN KaTaIu3.

10. DnexkTpoABHIKYILAs CUJIa U HAIIPaBJICHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuu.

11. Iuddy3uonnsiii norennuai. bruonornueckoe 3HaueHne 1udpy3noOHHBIX 1 MEMOPAHHBIX
NOTEHLIMAJIOB.

12. Ocmoc. DaeKTpoocMoc.

13. ArperatHoe cocrosinue Bemects. [Ipouecc. Busl nporieccos. 3akon ['ecca u ero cienctBus

6. MDOHI OLEHOYHBLIX CPEACTB /Js1 MPOBEIEHUS TMPOMEKYTOUHON AaTTecTaluu
00yYaKOIIHUXCS 10 TUCIHIIJINHE

6.1 IlepeyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIeTeHIU I

Koo [lepeuens mIaHUPyEMBbIX HanmenoBanue

Nupukatop A0CTHXKEHUS

Komne- pe3yabTaTOB OOYYEHHS 110 OIICHOYHOTO
KOMIIETEHIINHU

menyuu JUCLUHUIIIINHE CpeJicTBa

3Hamb:

- OCHOBHBIC MOHSATHS ¥ 3aKOHBI
XHMHUY;

- METOJIbI aHAJIN3a XUMUYECKUX
HPOLECCOB;

ymemp:

- OOBSCHSTH CYIIHOCTD

N/I-1 onk-1 [Tpumensier XMMHUYECKHX IIPOLIECCOB; Tect
OCHOBHBIC IIOHSTHS K - MCIIOJIb30BaTh TEOPETHUECKUE

3HAHMSA U PAKTHYECKHUE HABBIKH,
3aKOHbI XUMHUH,

TIOJTyYeHHBIE TIPH U3yICHUH
OIIK-1 | neMOoHCTpUPYET MOHUMAHHUE | pcIMIuIHMHLL
XUMHUYECKUX IIPOLIECCOB B enaoems: OK3aMEHAMOHHBIHA
061acTH MPo(eCCHOHANBHOI | - OCHOBHBIMU HaBbIKaMH ouner
CSTETBHOCTH oOpamieHus ¢ 1abopaTOpHBIM U
npuOOPHBIM 000PYIOBaHUEM;

- METOJIaMU XUMHYECKOTO
aHAJIN3a I IIOCIEAYIOIEro ero
UCIIOJIb30BAHNS B
npoQeCcCHOHATBHOM
JeATENbHOCTH.

6.2. HIkaasl oueHNBaAHUA

IIkaja oueHMBAHUS YCTHOIO 3a4eTa

Onenka Onucanue

3aYTeHO | OOyYaroMIMKCS CaMOCTOATENBHO OTBETHII Ha TEOPETUUECKHE BOIPOCHI, HAMCa
BBIPQKEHUS IS 3aKOHOB, YKa3aJl BEIUYMHBI B HHUX BXOISIINE ¥ €IUHHIIBI
U3MEpPEHUs; pellaeT 3aJjaHue, UCIOJb3ys BECh apceHall MMEIOIUXCsS 3HAHUMH,
YMEHUW W HABBIKOB, yMEET OIICHWBATh, aHAJIIM3UPOBATh W 000OIIATh, JENaTh
BBIBOJIbI; BJIQJIEET CIIOCOOAMU peIlIeHHs 33aJaHHs; OCBOMJI M3y4aeMble 3aKOHBI,
NpaBUJIA U TIOHSTHS

HE 3a4T€HO | OOyYaloUIUIiCs JOMYCTHII TpyOble OMIMOKU U HE MOT NMPUMEHUTH IOJIyYE€HHBIE
3HAHUS JUIsl BBIMOJHEHHUS 3a/aHus; HE CMOI OOOCHOBaTh MpPHUMEHSEMbIE
TIOJIOXKCHHUST; 3aKOHBI, PABHJIA M TIOHATHUSI HE OCBOCHBI




Ilxana oneHUBaAHUS YCTHOI'0 39 K3aM€CHA

Orenka

Omnucanue

OrneHka «OTJIIMYHOY» BBICTABISETCS O0y4aroUIeMycs, €CJId OH TIIyOOKO U MPOYHO
YCBOWJI MPOrPAMMHBIA MaTepHa, UCYEPIBIBAIONIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, MOKa3bIBaeT BEPHOE MOHMMAaHUE XUMUYECKOMN
CYILIHOCTH PacCMaTpUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPUI,
JAeT TOYHOE OIPEAEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUN, 3aKOHOB, TEOPUH,
a TaKXKe MPaBUIILHOE OINPEACIEHNE XUMUYECKUX BEJIMUYUH, YMEET TECHO YBSA3bIBAThH
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIIETCS C 3a/1a4aMM, BOIPOCAMHU U IPYTUMHU
BHUJIaMHU TIPUMEHEHHMsI 3HAHUMU, MPABWIHHO OOOCHOBBIBAET MPUHSITOE PEIICHHE,
BJIAJICET Pa3HOCTOPOHHUMH HABBIKAMHU M IIPUEMAaMU BBIIOJHEHHUS IPAKTUUYECKUX
3a/1a4.

OHGHKa «XOpOo1O» BBICTABJIACTCA O6yLIaI-OI_HCMYCH, €ClIi OH TBEPAO 3HACT
Marepuajl, rpaMOTHO U IO CYIICCTBY MU3JIaracT €ro, HE A0IMyCKasa CYICCTBCHHBIX
HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IMpPaBUIIBHO IIPUMCHACT TCOPCTHUYCCKUC
IOJIOKCHHA IIPpU PCHICHHUH IIPAKTUYCCKHUX BOIPOCOB MW 3aadad, BJIAACCT
H€O6XOI[I/IMBIMI/I HaBbIKaMH1 U IIPUCMaMH UX BbIIIOJIHCHHA.

OneHka «yZ0BJIETBOPUTEIIBHO» BBICTABIIAETCA O0YyYarOIIEMYCs, €CIM OH MMEET
3HAHHA TOJIBKO OCHOBHOI'O MaTrepuajla, HO HE YCBOMJI €r0 JeTaJlel, JOIyCKAeT
HETOYHOCTH, HEJOCTaTOYHO  MpaBHJIbHBIE  (OPMYIHUPOBKH,  HaPYIICHUS
JIOTUYECKOU IIOCJIEIOBATEIbHOCTH B M3JI0KEHUM IPOIPaMMHOIO Marepuaa,
WCIBITHIBACT 3aTPYAHEHUS [IPU BBIIIOJIHEHUU MPAKTUYECKUX PadoOT.

OneHka «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCS O0ydaroleMycs, KOTOPbIH He
3HAET 3HAYUTEIbHON YaCTH IIPOrPaMMHOI0 MaTepuaa, JOIyCKaeT CyILleCTBEHHBIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMU BBINOJIHAET MPAKTHUECKUE
pabotel. Kak  mpaBuio, OLEHKAa  «HEYJOBJIETBOPUTEIBHO»  CTAaBUTCSA
00y4aroImumMcsi, KOTOpble He MOTYT NMPOJODKUTE 00ydeHHe 0e3 TOMOTHUTENbHBIX
3aHATUN

IlIxana oneHUBaAHUA TCCTUPOBAHUS HA IK3aMCHE

%o BLINOJHEHUS 3aaAHUA Bajaa mo 5-0ajabHO# cucreme

86 — 100 5

71 -85

4
50-70 3
2

meHee 50

IkaJsia oueHMBaHUsI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHNS 3a1aHUS Pe3yabTar

50 -100 3a4YTEHO

Mmeree 50 HE 3a4YTEHO




6.4. TunoBble KOHTPOJILHBIC 321aHUS WJIM HHbIE MATEPHAJIBI:

VYka3aHbl B IPWIOKEHUU 1.

7. IlepeyeHb OCHOBHOI M JONMOJHUTEILHOI YU4eOHOMH JINTepaTypbl, HEOOXOAUMOM sl

OCBOEHHSI THCIMIIJIHHBI
a) OCHOBHas JiuTeparypa

1.

Eropos, B.B. TeopeTrnueckrue 0CHOBbI HEOPraHMYECKOM XuMUM. KpaTtkuii Kypc 715l CTyIEHTOB
CETbCKOXO035HCTBEHHBIX BY30B [ DJIEKTPOHHBIA pecypc]: yued. — DnekTpoH. paH. — CaHKT-
[TeTepOypr : Jlanw, 2017. — 192 c. — Pexxum noctyna: https://e.lanbook.com/book/91304. —
3arii. ¢ sKpaHa.

Eropos, B. B. O0mas xumus : yaeOHuK 1iis By30B / B. B. EropoB. — 2-¢ u3j., crep. — CaHKT-
[erepOypr : Jlanb, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — TeKcT : 31eKTpoHHbIi //
Jlanb : snekTpoHHO-OuOMoTeynas cucrema. — URL: https://e.lanbook.com/book/153684 —
Pexwum noctyna: asist aBTOpU3. MOJIb30BaTENCH.

Oo6mas xumus. Teopus u 3amaum : ydebHoe mocodue nns By3oB / H. B. Koposun, H. B.
Kynemos, O. H. I'onuapyk [u ap.] ; nox penakiueii H. B. Koposuna, H. B. Kynemosa. — 5-
e u31., crep. — Cankr-IlerepOypr : Jlanw, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbId /  Jlamb : 2JeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexxum mocTyma: i aBTOPHU3. MOJIb30BaTEIEH.
IIpecc, K. A. O6mas xumus : yaeonoe nocodue st cro / 1. A. IIpecc. — Canxkr-IletepOypr
: Jlamb, 2021. — 496 c. — ISBN 978-5-8114-7073-0. — Tekcr : anmekrponHbii // Jlaub :
aneKTpoHHO-0ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/154410 — Pesxxum
JocTyna: JUisi aBTOpU3. MOJIb30BaTeNeH.

Xomuenko ['.I1. Heopranuueckast xumusi [DIEKTPOHHBIA pecypc] : yUeOHUK AJSl CETbCKO-
xo3siiicTBeHHBIX BY30B / ['.I1. Xomuenko, UK. [lutoBud. — DIEKTPOH. TEKCTOBBIC JaHHBIE.
— CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryna:
http://www.iprbookshop.ru/57335.html

0) ToNoJIHUTENIbHAS TUTEPATYPA

1.

2.

I'muuaka H. JI. O6mas xumus: yae6noe nocodue / H. JI. I'nmunka. - M. : Unarterpan-IIpecc, 2008.
- 728 c.

bokosa, T.M. Xumusi: NpaKTUKYM JJIsl CTYZEHTOB MHKCHEPHBIX HAPABICHUH [ DJIEKTPOHHBIN
pecypc] : yue6. mocodue / T.W. bokosa, 11.B. Bacunsiiosa, H.A. Kycaknna. — DneKkTpoH. 1aH.
— Hosocubupck : HI'AY, 2011. — 106 c¢. — Pexum gocryna:
https://e.lanbook.com/book/4554. — 3ari. ¢ skpaHa.

Eropos, B.B. Teopernueckre OCHOBbI HEOPTAaHUYECKOW XMMHU: KPATKUHM KypC IS CTYAEHTOB
CeNIbCKOX03sHCcTBEeHHBIX BY30B. /B.B. Eropos. — CI10.: U3marensctBo «Jlauby, 2005. — 192 c.
KoBanbuykoBa O.B. Xumus [DnektpoHHbIi pecypc]: yueOHoe mocobue / O.B. KoBanbuykoBa,
O.A. EropoBa. — DneKTpOH. TEKCTOBbIE 1aHHble. — M. : Poccuiickuii yHuBepcurer ApyxObl
HaponoB, 2011. — 156 «c¢. — 978-5-209-03615-9. — Pexum goctyna:
http://www.iprbookshop.ru/11429.html

Kpatkuii cnpaBodyHUK (DU3MKO-XMMHUYECKHUX BEJIMYMH HEKOTOPBIX HEOPraHWYECKUX U
OpraHMYECKUX COeTUHEHUH [DneKTpoHHbIN pecypc] / . — DIEeKTPOH. TEKCTOBbIE JaHHbIE. —
Camapa: PEABU3, 2011. — 68 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranuueckas xumus [DNeKTpOHHBIN pecypc] : yuebHoe mocobue / O.B.
MakapoBa. — DJIeKTpOH. TeKCTOBBIE JaHHbIe. — CapartoB: Ait [Tu Op Meana, 2010. — 99 c.
— 2227-8397. — Pexum nocryna: http://mwww.iprbookshop.ru/730.html

7. Xomuenko I'. TI. Heoprannueckas xumusi: yueOHoe mocobue / I'. II. Xomuenko, U. K.

HuroBuu. - 2-¢ u3a., nepepad. u fgoi. (penpuntHoe uzganue). - CI16: OO0 "UTK TPAHUT",
20009. - 464 c.


http://www.iprbookshop.ru/57335.html
http://www.iprbookshop.ru/11429.html
http://www.iprbookshop.ru/18405.html
http://www.iprbookshop.ru/730.html

8. [lepeyeHb pecypcoB HHGPOPMANIMOHHO-TEJIEKOMMYHUKANMOHHOI ceT ""UHTepHeT"

. WWw.en.edu.ru - ecTeCTBEHHOHAayYHBIH 00pa30BaTeIbHBIN OPTAT,
. http:/mww.km.ru - sanuxnonenus Kupuina u Medoaus;

. ru.wikipedia.org - suukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIN KOJUICIK;

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

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

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

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

CONO Ol A~ WN P

9. MeToauyeckne yKazaHus JJisl 00yYAKOIIUXCSI 10 OCBOEHHIO TUCIIHIJIMHBI

Memoouueckue ykazanus 0151 6bINOIHEHUS 1AOOPAMOPHBIX pabom xumuu (2cemecmp) no memam.
Tema 1. Kitaccel HeopraHu4eckux coelMHEHUI.

Tema 2. OmnpeneneHue MOJISIPHON MacChl YIIIEKHCIOTO ra3a.

Tewma 3. Onpezenenrie S5KBUBAJICHTa MarHusl.

Tema 4. [IpuroroBineHue pacTBOPOB 3aJaHHOW KOHIIEHTPAIUH.

Tema 5. DnekTponuTHdecKas quccoruaus. Peakiimym noHHOTro oOMeHa

Tema 6. Bomopoansliii mokaszatenb. ['uapoaus conen.

Tema 7. KoMIuieKCHbIE COETUHEHUS

Memoouueckue ykasanusi 015 GbINOIHEHUs 1AOOPAMOPHLIX pabom uuyeckol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMHU METOJAMH.

Tema 2. Kunetnka xuMuueckux peakiuii. CKOpOCTbh XMMUYECKUX PEAKIIUM.

Tema 3. XuMHUeCcKOe paBHOBECHE.

Tema 4. U3yuyeHue pacTBOPOB MOTEHIIHOMETPHUECKUMU METOIAMHU.

Tema 5. M3yueHue sIBIICHUS] KOPPO3HUHU.

Tema 6. Kpuockomnusi B U3y4eHHH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUHU U XUMHUYECKON TEPMOIMHAMUKH.

10. Ilepeyenb HH(OPMALITMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI

Crennanu3upoBaHHbIE JTA0OPATOPUU IO XUMUU, CYIIWIbHBIE MIKa(bl, YCTAHOBKU IS
BaKyyMHOTO (DUIIbTPOBAHUS, DJIEKTPOIIUTKU C aCOECTOBBIMU CETKAMM, BOJISTHbIE OaHU, TIECYAHbIC
0aHM, MTATUBHI C TPOOHPKAMHU, TOPKH ISl PEAKTUBOB, CTEKIsIHHAS U (hapdopoBasi XuMUYecKas
NoCy/a, IepKaTeiu g NpOOUPOK, COUPTOBKU, PEPPAKTOMETPHI, BBITSKHBIE IIKa(dbl, KaMephbl
JUTSL XpoMaTorpaduu, XUMHUECKUE PEaKTHBBI, TAOTHUIIBI.

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

OOyuenue oOydalImUXCd C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH  370pOBbS  IPU
HEOOXOIMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJalTHPOBAHHOM paboyell mporpamMMmsl ¢
UCTOJIb30BAHUEM  CHEIMAJbHBIX METOJOB OOy4eHUS M JAUJAKTHYECKHUX MaTepHasos,
COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEeH TNCHUXO(pU3UYECKOTO pPAa3BUTHUS, WHIUBUIYaTbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3710pPOBBS TAKUX 00ydaronmxcs (00ydaronierocs).


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

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

* JUId MHBAJUAOB W JIMI[ C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS MO 3PEHUIO:
pa3MelieHue B JOCTYIHBIX Ui 0Oy4YaroluXcsl, SBISIOIUXCS CICTBbIMU WU CIa0OBUISALIIMH,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOpPMAIMK O paCIICaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIMTYCK abTEPHATUBHBIX ()OPMATOB METOJIMYECKUX MATEepPHAIOB (KPYMHBIH MPUPT WIH
aynuodaiinel), WcHojib3oBaHUE Bepcuu caita i cimaboBumsaumx OBC IPR BOOKS wu
cnernuanbHoro MmoomibHoro npuinoxerust [IPR BOOKS WV-Reader (mporpammbl HEBU3YaJIbHOTO
noctyna K HMHQOpMAaIMM, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPOMCTB, paboOTalomMX Ha
omneparmonHoii cucreme Android u 10S, koTopas He TpeOyeTr chnenuaabHO OOYYEHHOTO
accucteHra, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
Croco0oM, UCIOJIb3Ysl CHEIUAIbHBIC IITATHBIE IPOrPAMMBI JIJISI HE3PSUUX JIIOJEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT 1oaHy0 COBMECTUMOCTH);

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

* JUIA WHBAJIUAOB M JHI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBBS, HMEIOIINX
HapYIICHUsS OMOPHO-JBUTATEIBHOTO armapaTra: BO3MOXHOCTb OECHpEesTCTBEHHOrO JIOCTyIa
00yJarmuxcs B y4eOHbBIC MOMEIIECHUS, TYaJIeTHbIC KOMHATHI U JIPyrUe MOMEIIeHUs Kadeaphl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIMMUCS, TaK U B OTAEIBHBIX TPYIIAX UIU B
OT/ICIIbHBIX OPTaHU3AIUAX.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

XuMus

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui U TEKYHIEro KOHTPOJIA

Komnerennust OIIK-1. CriocobeH pemarh THUIOBBIE 33a4u TPO(HECCHOHATLHOM AeITeTbHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA IS 3a4eTa B (pOpMe TeCTUPOBAHUS

K paszgeay 1. OcHOBHBbIE NOHATHS U 3AKOHbI XUMHUU

o Macca n MO THAPOKCHA HATPUS PaBHA

o Macca BemecTB, BCTYNAlOIUX B PEAKLHUIO, paBHA Macce BEILECTB, 00pa30BaBIINXCS B
pe3yabTaTe peakiuu, TO 3aKOH

o HaumenspIas yacTua BemecTBa, 001a/1ar011as ero CBONCTBaMu

o B paBHBIX 00beMax pa3lIWYHBIX T'a30B MPU OJUHAKOBBIX YCIOBHUSIX COJEPKHUTCS OJMHAKOBOE
YHCII0 MOJIEKYI — 3TO

o KonnuectBo BemectBa B okcuae yriepoaa (IV) maccoit 22r paBHo

o O6bem (1) coctapmstomiee 0,2 MOJIb KUCIOPOAA MIPH H.Y.

K pa3geny 2 u 3. Ctpoenue atoma u Ilepuoanyeckasi cucreMa 3JieMeHTOB

Kakas u3 mogeneil aroma 60blie cOrnacyercsi C COBpeMEHHON MOJETbIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatsl Mmonenu aroma o H. bopy

Haumenpmast yactuma, KOTopast COXpaHsieT CBOMCTBA JAHHOTO XMMHYECKOTO COSAMHEHUS

Menpyaiiiye 4acTHIbI XUMUUECKU HEJIIMMBbIE, U3 KOTOPBIX COCTOSIT MOJIEKYJIbI

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

Ha3Bpath d1eMeHT, oneKTpoHHas popMyna kotoporo 1s22s22pf3s23p53d34s?

Has3Bars 25eMeHT, d1ekTporHas GopMyna kotoporo 1S22522P%3523p*

Ha3Bath 5J1eMeHT, o1eKTpoHHas popMya kotoporo 1522522P83523P%3d°

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

15225226

o Kakune opOuTanbHBIE KBAaHTOBBIE YHCIIA €CTh y JJIEKTPOHOB aTOMa, JJIEKTPOHHAs (GopmyIia
koToporo 1s22s?2p®

K pa3aeny 4. Xumnueckasi cBsi3b

o CoenuHenuss oOpaszyercs 3a CU€T B3aMMHOIO MPUTSIKEHUS DICKTPONOIOKUTEIBHOTO U
AIIEKTPOOTPHIIATEIIEHOTO HIIEMEHTOBY. JTO YTBEPIKICHHE

o K kakoMmy MeTO/ly KOBAaJICHTHBIX CBS3€H OTHOCUTCS YTBEP)KACHHE: « XUMHUYECKAs! CBA3b MEXIY
JIBYMsI aTOMaMH OCYIIECTBJISIETCS C TOMOIIBIO OJHON MJIM HECKOJBKUX AJIEKTPOHHBIX TIap,
KOTOpbIE JIOKAJM30BaHbl MPEUMYIIECTBEHHO MEXIy HUMH. XHUMHUYECKas CBS3b BCEria
JBYXDJICKTPOHHAS M 00513aTEIIFHO IBYXIICHTPOBas. YNCIIO AIIeMEHTapHBIX XUMHUYECKUX CBSI3EH,
KOTOpbIE CIIOCOOEH 00pa3oBBIBATh aTOM WJIM MOH, PABHO €ro BaJICHTHOCTHU. B oOpa3oBaHuun
XUMHYECKON CBSI3U MPUHUMAIOT YIaCTHE BAJICHTHBIC DJIEKTPOHBL. )

o XumHueckas CBs3b, 00pa3ylolIascs Mexay aToMamu ¢ OousblIoi pasHocThio (Oonee 1,5 mo
mkane [lonmwHra) SIEKTPOOTPHUIIATENBLHOCTEH, MpPU KOTOPOM oOIIas dJIEKTPOHHAS TMapa
MOJTHOCTBIO TMEPEXOTUT K aTOMY € OO0JIBIIEH AJIEKTPOOTPHIIATEIbHOCTHIO.
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XuMHUecKas CBs3b, 00pa3yloIIascs MeXly aroMaMu ¢ HeOOJbIIOi pa3HocThIO (MeHee 1,5 mo
mkane [lonwHra) SJIEKTPOOTPHUIIATEIHLHOCTEH, MPU KOTOPOM 00Ias >SJIeKTpOHHas Iapa
CMeEIIEHA K aTOMY € OOJIbIICH JIeKTPOOTPUIIATEIBHOCTHIO.

B BemecTBax, 00pa30BaHHBIX ITyTEM COCIMHEHHS OJMHAKOBBIX aTOMOB, XMMHUYECKasl CBSI3b
XuMHUYECKas CBSI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tt CBsI3M MEXIy aTOMaMH Kalus ¥ KHCIOpo/a B KapOoHaTe Kayus

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

Kaxkoii TvI1 CBSI3M MEXAy aTOMaMy KUCIOPOAa ¥ BOIOPO/a B KapOoHATe KaJHst

KoBasieHTHBIE HENOJSAPHBIE XUMUYECKUE CBSI3U UMEIOTCS B BELIECTBAX

K paspeay 5. lucnepcunie cucrtembl. PacTBopbl. Crioco0bl BbIpa:keHU s KOHIEHTPANU
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HcTruHHBIA pacTBOp — 3TO

YacTuubl 1ucnepcHoi a3l HCTUHHBIX PACTBOPOB UMEIOT pa3Mephbl:

JucnepcHas ¢a3a MHUMYINX HAITUTKOB

Adp03011eM ABIIAETCA:

OMyIbCHSI — 3TO CUCTEMa, 00pa30BaHHAs

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

IIpu pacTBOpeHUN IPOUCXOAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JIaHHON Temreparype OoJjibllle HE pacTBOpsETCs, T.C.
pacTBOp, HAXOSAIINICS B COCTOSIHUM PaBHOBECHS € TBepAOH (ha3oii pacTBOpSIEMOro BEIIECTBa,
Ha3bIBACTCS

HewnacelleHHpIi pacTBOpP — 3TO pacTBOP, B KOTOPOM IPH JTAHHBIX TEMIIEpaType U AaBICHUHU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHHUE YKE COJEPKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllleHHBI PAacTBOP — 3TO pPacTBOpP, KOHLEHTpalus BELIECTBA B KOTOPOM BBIIIE
KOHIIEHTPALM1 HACBILIEHHOT0 pacTBOpa (IIpH JaHHBIX TEMIIEPAType U JaBJIeHUH (Ja-HeT)

K pa3sneny 6. Teopus 3jieKTpoJMTHYECKOH qucconnanus. Peaknuu mnoHHOro o0MeHa.
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Cremnenp AMCCOIMAIIMK PACTBOPEHHOIO AJIEKTPOJIUTA BO3PACTALT MPHU

Kucnsle conu npu qucconuaniy a0t

["a3 BIgENIACTCS TPU B3aUMOJICHCTBUU PaCTBOPOB

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

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

UMHUYecKOl peakuuu Mexnay ruapokcugoM Meau (II) m pactBopoM cepHOM KHCIOTHI
COOTBETCTBYET COKPALIEHHOE HOHHOE YPaBHEHHUE

B BogHOM pacTBOpeE CTyneHYaTo JUCCOLUUPYET

paBuenuto peakiuu CuClz + 2 KOH = Cu(OH)2, + 2 KCI cooTBeTCTBYET COKpamiéHHOE
MOHHOE ypaBHEHHE

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

VYpaBuenuto peakuuun Zn(OH)2 + H2SOs = ZnSO4 + 2 H20  cooTBETCTBYET COKpAIIEHHOE
MOHHOE ypaBHEHHE

K paspeny 7. MonHOe npon3BeaeHne BOAbI, BOAOPOAHBIN NMOKa3aTeab. 'mapoans conei
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[TpousBeneHne KOHUEHTpAalUN THAPOKCHA-MOHOB M MOHOB BOJOPOJA HA3bIBACTCSI MOHHBIM
POM3BEACHUEM BOBI (Ja-HET)

3HaueHue MOHHOTO NMPOU3BEACHNE BObI IPU KOMHATHON TeMIepaType

BonoponHbeiM nokaszarenem Ha3bIBaeTCs

B nelirpansHoO# cpene pH

KoHIeHTpamus HoHoB Bogopoza 10 Mosib/m1. BEIUMCIUTS KOHIIEHTPAIMIO THAPOKCHI-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauennn pH=11

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

[Tpu 3nauenun pH=7 peakuus cpessl men04Has (J1a-HeT)
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ITpu 3Hauenun pH=2 peaxuus cpeasl Kucias (Ja-HET)

[Tpu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpepl

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

3anummte g poit pH pacTBopa, KOHIIEHTpAIUs BOJOPOIHBIX HOHOB B KOTOpoM pasHa 0.001
M

XUMHUYECKOE B3aUMOJICHCTBUE COJIH C MOJIEKYJIaMH BOJIbI HA3bIBAETCS

Peakuust ruaposinza OTHOCUTCS K pEaKLUsIM

['unponu3y He moJBepraroTCs coyu, 00pa3oBaHHbIE

Bribepure comnu, 00pazoBaHHOM c1ab0if KUCIOTON M CUIBHBIM OCHOBAaHHEM

K paszneay 8. KoMmiuiekcHble coeIUHEHUS
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Teopus KOMIUIEKCHBIX COCIMHEHUI OCHOBAaHA

[lenTpanbHOE MECTO B KOMILJIEKCHOM HOHE 3aHUMAET

Yactuna (KaTMoH, aHWOH, HEWTpajdbHAas MOJIEKyJa), KOTopas KOOPIMHHpPOBaHA
KOMIUIEKCO0Opa30oBaTeieM Ha3bIBACTCS

KoopanHanmoHHOE YKCIIO YKa3bIBaeT Ha

Crenenb OKUCIIEHHS HOHA-KOMILIEKCOOOpasoBares B komiuiekcuom none [Ni (NH3)sCI]*
Bribepure ¢popmyny nenranuanoakBadeppara (1) kamus

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

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

KomruiekcHble CcOeUHEHUS MO TEPBUYHON IUCCOLMALMM BBICTYNAIOT KaK CHUJIbHBIC
AIIEKTPOJIUTHI (Aa-HET)

KomrmuiekcHble COeIUHEHUS 1O BTOPUYHOM JTUCCOLMAIMU BBICTYHAIOT KaK CUJIbHBIC
AIIEKTPOJIUTHI (Aa-HET)

KoncTanTa paBHOBECHs TUCCOLMALIMN KOMIUIEKCHOTO MOHA HA3bIBACTCS

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

YeM MeHbIIIE 3HAU€HHUE KOHCTAHTHI HECTOMKOCTH, TEM YCTOWYHMBEEe KOMILIEKCHBIM MOH (1a-
HET)

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

CreneHb OKUCIICHHS HOHA-KOMILICKCO00pa3oBareis B KoMiuiekcHoM coeanaennu K[PFs]
HasBanuto — rekcanutpoko6banstat (I1I) kanus coorBercTBYyeT hopmyina

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIM BAPHAHT)

TectupoBanue 00y4darOIIUXCs UCTIONB3YETCS B TEKYILIEM KOHTPOJIE U B MIPOMEXYTOUHOMN

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

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

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


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

IIkaJia oneHMBaHUSI TECTUPOBAHMS HA 3a4eTe

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

BOHpOCLI AJIA CIaYII YCTHOI'O0 3a1€eTa
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ATOMHO-MOJIEKYJIsIpHOE YueHUE. OCHOBHBIE MIOHATHS XUMHH.

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

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

OTKpBITHE JIEKTPOHOB U PEHTT€HOBCKUX JIYUEH.

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

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

KBanTOBBIE UNCHA.

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

[IpaBuno Xynpaa. IIpaBuna KineukoBckoro.

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

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

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

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

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

NonHas xumuyeckas CBs3b.

Merannnueckas CBA3b.

Bonoponnas cBa3p. MexXMOIEKyIsIpHbIE B3aUMOICHCTBUSA.

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

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

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

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




29. KoHneHTpaIus pacCTBOPOB U CITOCOOBI €€ BBIPaKEHUS.

30. Teopust  amekTponmuTudeckod  mucconmanuu.  CTemeHb,  KOHCTaHTa
ANEKTPOIUTUYECKON TUCCOLUAIUH.

31. IlpuMeHenue 3akoHA JICWCTBYIONIMX Macc K HMOHH3AIMUA  CIIA0BIX
AEKTPONUTOB. 3akoH pa3baBnenus: OcTBaibaa.

32. OCHOBHBIE TIOJIOKEHUS TEOPHH CHIIBHBIX 3JIEKTPOIUTOB. [[OHATHE aKTHBHOCTH
HOHOB.

33. Peakuuu nonnoro oomeHa. Ycnosus nporekanusi. CocraBieHne ypaBHEHHN
peaxkuii HOHHOTO OOMeHa.

34. lucconmanusi BoAbl. MOHHOE TpPOW3BEJNCHHE BOJABI M €ro CBOMCTBA.
Bonopoansrii mokazarens. bydepHbie pacTBOpHI.

35. Pacuér u metop1 u3mepenust pH pacTBopos.

36. I'maponm3 coneit. Tunnunbie cirydan ruaponansa. O6paTuMblii 1 HEOOpaTUMBII
THJIPOJIN3.

37. OCHOBHbBIE  TOJOXEHHS  KOOPIMHAIMOHHOW  TEOpuH  0OpazoBaHUs
KOMIUIEKCHBIX COEIMHEHUM.

38. Homenknatypa # H30MepHsl KOMIUIEKCHBIX COCJUHEHHH. 3HaueHue
KOMIUICKCHBIX COSAMHCHHUN B XHMUH.

39. Jluccoumanusi KOMIUICKCHBIX COCAMHCHUN. YCTOWYHMBOCTh KOMILICKCHBIX
coenuHeHnil. KOHCTaHTBI HECTOWKOCTH M YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.

Oo0pa3sen 3aueTHOro0 0MJIeTa (2 ceMecTp)

OI'BOY BO I'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypalibs
ATpOTEXHOJIOTHYECKUNA UHCTUTYT

Kadenpa obmeii xumun um.N.J1. Komuccaposa

Y4eOHast qucuuiuinHa XuMHs

JUIs1 HanpaBiieHUs moaroToBku 35.03.06 « ArpouHxeHepus»

3auerHbiil onner Ne 1

1. Xwumnueckass cBa3b [lonstue o0 sHeprum cBsa3u. HacblmaeMocTh M HampaBIEHHOCTh
XUMHYECKOMN CBSI3U.

2. Homenknarypa M wu30MepHUs KOMIUIEKCHBIX COEAMHEHHUH. 3HaueHHEe KOMIUIEKCHBIX
COCTMHEHUN B XUMUMH.

3. HaiiTu npoueHTHYI0 M HOPMajbHYIO KOHLEHTpanuu 1,5M pacTBopa COJSIHOM KHCIOTHI
(mmotHOCTH pacTBopa 1,05r/mi)

CocraBui: Bonkosa H.A. / / « » 20 T
3aBenyromuii kageapoit / « » 20 T

IIpoueaypa oueHuBaHus 3a4era
3ader MPOXOAWT B MHUCbMEHHOW (opmMe U B QopMe cobecemoBaHUS IO MaTepuUaly
mucturinabel. OOydaromeMycst JOCTAaeTCsl BapUaHT 3aJaHus IyTeM COOCTBEHHOTO CIIy4aiiHOTO
BbIOOpA U MpefocTaBisieTcs: 15 MUHYT Ha MOATOTOBKY. 3allUTa FOTOBOTO PEIIEHUs IPOUCXOANT B
BUJIE cOOECceIOBaHUs, Ha YTO OTBOAMUTCS 5 MUHYT. 3aJJaHUE COCTOUT U3 3 BOIIPOCOB, TPEOYIOITHE
YCTHOI'O U TIMCbMCHHOTI'O OTBETA (TCSI/ICLI OTBC€TAa, CbOpMy.]'II)I 3aKOHOB 1 BCJIMYHH B HCT'O BXOOAIIINX,
CXEMBI, YpABHEHU).



IIkana oueHMBaHUS YCTHOIO 3a4eTa

OueHka Omnucanue

3a4TCHO CTYACHT CaMOCTOATCIbHO OTBETUJII Ha TCOPETHYCCKUE BOIIPOCHI, HAIIHMCAI

BBIPQXEHUS I 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EIUHUIIBI
U3MEpPEHUs; pellaeT 3aJaHue, UCIONb3ys BeChb apCeHal MMEIOLIUXCsS 3HaHUM,
YMEHUH U HaBBIKOB; YMEET OIICHWBATh, aHAJIM3HPOBATh U 0000IIaTh, JENaTh
BBIBOIbI; BJIAJIEET CIIOCOOAMU peIleHHs 33aJaHMs; OCBOMJI M3y4aeMble 3aKOHBI,
IIpaBWJIa U OHATUS

HE 324TEHO | OOYYaIOUIUIICS MOMYCTHII TpyOble OMIMOKU U HE MOT NMPUMEHUTH IOJIyYE€HHBIE

3HaHUA AJId BBIIIOJIHCHHA 3aJdaHusi; HE CMOTr 000CHOBATH MMPUMCHACMBIC
ITOJIOKCHM; 3aKOHBI, ITpaBUJIa U ITOHATHA HE OCBOCHBL

IIpuMepHbIe 3a0aHuA AJIM IK3aMeHa B (JOpMe TeCTHPOBAHMS

Komnerennus OIIK-1. CniocobeH pemath TUMOBBIE 3a/1a4 TPO(HECCHOHANBHOM ASITENFHOCTU
Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB MAaTEMAaTHYE€CKUX M €CTECTBEHHBIX HAYK C MPUMEHEHUEM
MH(OPMAaLIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUN

O

0O000O0ROOOOOO o

o

K pazneay 9. DiiekTponpoBoaHocTh pacTBopoB. Konaykromerpus

XO0poII0 TPOBOJIUT AICKTPUICCKHI TOK PACTBOP

Br16epuTe MpOBOAHUKH IEKTPUIECKOTO TOKA

Pacrionoxxure HOMEpa BOJHBIX PACTBOPOB B TOPSIKE YBEIMUYCHHUS JICKTPOIPOBOTHOCTH 1 —
KOH, 2 — HCI, 3 - H2CO3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCIEI0BATEIHHOCTH
ugp 6e3 mpoOesioB)

MeTo1, OCHOBaHHBIN Ha M3MEPEHUH AJICKTPOIIPOBOIHOCTH PACTBOPOB, HA3BIBACTCS
KonaykromMeTpuss TpUMEHSICTCS ISl ONPEICICHHS BJIAXKHOCTH IOYBHI, 3€PHA, KOPMOB,
MPOIYKTOB (J1a-HET)

Bripakenue 3aKoHa HE3aBUCUMOTO TIEPEMEISHUST HOHOB JIJIST PACTBOPA AJICKTPOIUTA HMEET
B

3aKoHa HE3aBHCUMOTI'0 TIepeMEIIEHNs] HOHOB OTKPBIT CBaHTe AppeHnycoM(J1a-HET)

3aKoHa HE3aBHCUMOTO TIepeMEIIeHHsI HOHOB OTKPHIT Bunbreasmom Komnbpayiiem (na-Her)

Y enbHas 3JIeKTPOTPOBOTHOCTD —

DKBUBaJICHTHAS IEKTPOIPOBOIHOCTD —

[Tpu yBeTMUEHUN KOHIICHTPAIIHH JICKTPOIHTA yIeIbHAS JICKTPOITPOBOAHOCTL PacTBOPa
DIEKTPONPOBOJHOCTH PACTBOPOB AIIEKTPOIIUTOB C MOBBIIIEHUEM TeMIiepaTypsl Ha 1 rpagyc

pasaenay 10. O6mme cBoiicTBa MeTAJLII0B

Kputepuii, nexaiuii B OCHOBE pa3/ieJICHHs] METAJUIOB Ha JIETKUE U TSXKETbIe

B 3eMHoi#1 KOpe OosbIle Bcero

Bri6epuTte psii caMoro TBEpIOTO M CaMOT0 TYTOIJIaBKOTO METAIIIOB COOTBETCTBEHHO

[Tpu HarpeBaHWUU IEKTPOIPOBOTHOCTh METAIOB YMEHBIIAeTCs(1a-HET)

SIBieHHWe CyIIeCTBOBaHMs MeTalyla B pa3HBIX (opMax B TBEPAOM COCTOSHUU, WU
CIIOCOOHOCTH MPUHUMATh Pa3IMYHbIE KPUCTAJUINYECKUE (POPMBI

CBOHCTBO MeETaNIOB BBIOpPAchIBaTH JJIEKTPOHBI C TMOBEPXHOCTH TOJ JACHCTBHEM
OJICKTPOMAariuTHBIX BOJIH, YTO O6YCJ'IOB.]'IGHO CJIa00M CBA3BI0 BAJIEHTHBIX SJICKTPOHOB C AAPOM
CBOHCTBO METAIOB, OOYCJIOBIEHHOE TPUCYTCTBUEM B HEM CBOOOJHBIX J3JEKTPOHOB,
KOTOPBIC HAITPABJIICHHO NEPEMEINAIOTCA IMTPU HAJIOKCHHUU DJICKTPHICCKOT'O TOKA

Mertann, UWCHONB3YeMBI sl CIUIAaBOB, MPHUMEHSIEMBIX B CAMOJETOCTPOCHHUH; JUIS
BOCCTAHOBJICHHSI METAJUIOB U3 OKCHIOB: YCTOHYHBBI KOPPO3UH, C MAJIOW TNIOTHOCTHIO —



O

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

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

Bennuuna, KOJIMYECTBEHHO XapaKTEPH3yeT CIIOCOOHOCTh METajula OTAaBaTh AJIEKTPOHBI B
pacTBOpE, T. €. €r0 BOCCTAHOBUTEIBHBIE CBOHCTBA

K pazpeny 11. Xumu4eckasi KHHeTHKA

@) o O O O

O

O

OCHOBHOH 3aKOH XUMHUYECKOW KUHETUKHU IJIACUT

OCHOBHOM 3aKOH XUMHYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KUHETUKU CPOPMYITUPOBAH

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

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

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

Ennnuna nzamepenns CKOpoCTH TOMOT€HHOW XMMUYECKON peakuuu

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

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

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

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

K kakoil TeOpuu OTHOCUTCSI JAHHOE ONPENEICHUE: B PEAKI[MU MOTYT y4acTBOBAaTh TOJBKO T€
MOJIEKYJIbI, SHEPTUS KOTOPBIX O0JIbIIIE CPETHEN SPHEPTHUH MOJIEKYJT HA KaKyIO-TO ONPECICHHYIO
BEJIMYUHY

DHeprusi akTUBAIIUU JICKUT B JIUAMA30HE

K pazneay 12. OkucuTeIbHO-BOCCTAHOBHTEIbHbBIC PEAKIIUHA

O O O O O O O O

O O O

O O O O O

o

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

OxucauTens — 310

[Tpouecc BoccTaHOBIIEHUS — 3TO MPOLIECC

JlaHHOE BEIIECTBO SABISAETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BelIecTBO SABISETCS TOIbKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBUE MEKY ITOJIypEaKIIMEW U Ha3BaHUEM IIpoLecca

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

BoccranoBuTenbHbIE CBOICTBA a30T MPOSBISET B peakluu

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

BoccTanoBuTENBHBIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHNMAaNIbHYIO CTETIEHb OKUCIICHUSI XJIOP MPOSBIISET B COSIMHEHUH

Cxeme mipespamenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

Haubonpbiyto cTenenb OKUCIeHHs] MapraHell UMEET B COEIMHEHUN

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

OnnHaKOBYIO CTENEHb OKUCIEHUS JKEIIE30 MPOSIBIISIET B COEIMHEHUSX !



K paszpenay 13. Daekrposns. 3aKoHbI 3J1eKTPOIN3A.

©)
@)

O

o

DIJIEKTPONIN3 —

JlonomHUTEIbHOE HANPSKEHUE, KOTOPOE HA/I0 MPUIIOKHUTH K 3JIEKTPOAaM, JUIsi TOTO YTOOBI
AJIEKTPOIIN3 1IeNT OECIPEnITCTBEHHO HAa3bIBACTCS

[Ipoueccol Ha katozae K(-) mpu anexTpoinuse

[Tpomieccrl Ha aHO/IE A(+) MPHU AIEKTPOIIU3E

Onpenenure BEpHOE ypaBHEHME IIpoliecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU BJIEKTPOJIH3E
BoaHOTO pactBopa conu KCl

Onpenenure BEpHOE ypaBHEHHE IPOLIECCA, MPOTEKAIOIIEr0 HAa KaToJe IpHU 3BJIEKTPOIHU3E
BoaHOTO pactBopa conu KCl

Onpenenure BEpHOE YpaBHEHME IIpolLiecca, IMPOTEKAIOIIEr0 Ha aHOAE IPHU 3JIEKTPOJIM3E
BOJIHOTO pacTtBopa coiu AgNO3

Onpenenure BEpHOE ypaBHEHME IIpOLiecca, MPOTEKAIOIIEr0 Ha AHOJE IPHU 3BJIEKTPOIH3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE ypaBHEHHE IpOLiEcca, MPOTEKAIOIIEr0 Ha KaToAe IMpHU 3JIEKTPOIU3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE ypaBHEHUE IIpollecca, MPOTEKAIOIIEr0 Ha aHOJE IPU BJIEKTPOJIH3E
pactBopa conu AgNOs3

[Ipu anexTponu3e paciuiaBa cyiab(ara MarHus Ha KaToJie BBIACISIETCS BOJAOPOI (1a-HET)

K pazneay 14. daexrpoxumudeckue npoueccobl. [lorenumomerpust

O O O O O O O

O

Ha rpanwuie pa3nena ¢a3 T/ BO3HUKaET

VYpaBuenue HepHcTa oTpakaeT 3aBUCUMOCTD

VYpaBHeHue, Jexallee B OCHOBE NOTEHIIMOMETPUYECKOTO METOAa

DNEeKTPOIHBINA MOTEHIIMAI BO3HUKAET Ha TpaHuUIle pa3aena das

PaBHOBECHBII AJIEKTPOAHBIN MOTEHIIMAN PACCYUTHIBAIOT M0 ypaBHeHUIO Bant-I'odda (na-uer)
VYpaBnenue HepHcTa, onpeaessitonero paBHOBECHbIN AIEKTPOAHBIN NOTEHUUAI, UMEET BU/T
Ha rpanune pasnena ¢a3 T)k BOSHHUKAET CIOW U3 3apsSHKEHHBIX YaCTHUII, KOTOPBIM Ha3bIBaeTCS
(3 cnoBa)

Meron  uccnegoBaHHMs, OCHOBAHHBIM  HAa  M3MEPEHUU  DIIEKTPOABMKYILIEH  CHUJIBI
rajJbBaHUYECKOTO JIEMEHTA, HA3bIBACTCS

[ToTeHIMOMETpPHUS TPUMEHSETCS 7S OMpEeeleHHs] KOHIIEHTPAllMu BOJOPOJHBIX MOHOB (-
HET)

[ToreHIOMETpHS TPUMEHSETCS JJIs OTPEIeNICHHUs COTECOePKAHUS (J1a-HET)

K pa3neay 15. Koppo3ust Mmera/uioB. Cnioco0bl 3a1MTHI OT KOPPO3UU

o

o

o O O O @)

o O

Koppo3usi SBASETCSI HEKOHTPOIMPYEMBIM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM TPOLIECCOM,
IIPU KOTOPOM METaJll, TepSAs FIEKTPOHBI, OKUCIIAETCS (J1a-HeT)

Koppo3us nporcxoauT ¢ BeIJIEICHHEM SHEPTUU U pacCeMBaHUEM MeTaslla (J1a-HeT)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPU
KOTOPOM MOH MeTaJljla IEPEXOAUT B BOCCTAHOBJIEHHYIO (hopMy (Aa-HeT)

Koppo3us — 3to

Mertann npu Koppo3uu

[TpynanHOM KOpPO3UU SABISAETCA

Haubounbiiee pacnpocTpaHeHHE HMEET KOPPO3Us METaIOB TOJBKO C KHUCIOPOAHOM
Jenospusaiuent (qa-Her

Haubosnee akTuBHO KOppoaupyeT

Pe3ynbrar mpoTekaHMs KakuX XHMHUYECKUX PEaKIHi, B KOTOPBIX IOCIE pa3pylleHus
METAIJIMYECKON CBA3M, aTOMbl METallla M aTOMBbI, BXOZSIIME B COCTaB OKHUCIIUTENEH,
00pa3yroT XUMHYECKYIO CBSI3h

YpaBHeHHE, KOTOPOE MOXKET OBITh IPUMEPOM Ia30BOM KOPPO3UHU



K pasneny 16. Konmurarusubie csoiicrBa. Kpuockonus

o Meron, ocHOBaHHBI Ha W3MEPEHUU MOHWKEHUS TeMIepaTyphl KpUCTAIIIU3ALUU PacTBOPA,
HA3bIBACTCS
o Kpuockonus npumensieTcst 1ist onpeieeHuss OCMOTUYECKOT0 JaBJieHUs (Ja-HeT)
o B ocHOBe KpHOCKOTMYECKOTr0 METOA JICHKHUT
o Bripaxxenue nepBoro 3akona Payns ans pactBopa 31€KTpOIUTa UMEET B
o Han pacTtBopoMm naBieHWE HACHIIEHHOTO IMapa pPAacTBOPUTENS BBIIIC, YEM HAJl YHCTHIM
pacTBopuTesieM (1a-HeT)
o Hax pacTBopoM naBneHHe HACBHIIIICHHOTO IMapa PaCTBOPHUTENS BCETAa HIKE, YeM HaJ YHCTHIM
pacTBopuTesieM (1a-HeT)
o PacrtBOp caxapa u pacTBOp MOBapPEHHOHN COJM MPH OJUHAKOBBIX MOJISUTBHBIX KOHIIEHTPALIUIX
3aMEp3HYT IIPH OJHOU U TOH ke TeMIeparype (1a-HeT
o 3akon Bant-T'opda mno3BoiseT paccuuUThIBATH OCMOTHYECKOE JaBIICHHE Pa30aBICEHHBIX
PacTBOpPOB (71a-HET)
o Ilpu oguHakoBON KOHLIEHTpAlUMU PAacCTBOPEHHOI'O BELIECTBA KOJUIMTAaTHBHBIE CBOMcTBa (Ap,
pocm, ATkp, ATKuUIT) pacCTBOPOB AIEKTPOIUTOB
o Pacrionoxxure HOMepa BOJHBIX pPacTBOPOB B TOPSAKE IOHMKEHUS TEMIIEpPaTyp
kpucraumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(OTBET BBECTH B BUJIC MTOCIICOBATEILHOCTH (P Oe3 mpoOeioB)
IIkajia oneHUBAHUS TECTHPOBAHUS HA DK3aMeHe
% BBINOJHEHHUS 3aJaHUAS Banaa mo 5-0ajabH0# cucreMme
86 — 100 )
71-85 4
50-70 3
MeHee 50 2
Bonpocs! U151 ¢c1a4M YCTHOI0 IK3aMeHa
Koxn Bomnpocsr
KOMITCTCHITHH
1. DnekTpompoBOIHOCTH Cpell, yAeNbHAas 3IEKTPONpoBOgHOCTh. Crocob
M3MEpEHUs U MPaKTHIecKoe MpuMeHeHne. KoHaykromeTpus.
2. DKBHBaJIGHTHAs! 3JEKTPONPOBOAHOCTh. COOTHOIIEHHE €€ C YAEeNbHOM
AIEKTPOIPOBOJTHOCTHIO M C TIOJIBIYKHOCTBIO HOHOB. 3akoH Konbpayra.
[IpakTueckoe mpUMeHEHNE
3. Tlpakthueckoe oOmpelneieHHe  KOHAYKTOMETPHYECKUM  METOJIOM
CTEMEHH M KOHCTAHTHI JJIEKTPOJUTUYECKOW JAUCCOIMAINM CIIa0BIX
AJIEKTPOJIUTOB.
OIlK-1 4. TlpakThueckoe oOIpeaeleHHe  KOHIYKTOMETPHUYECKHUM  METOJIOM

AKTUBHOCTH U KO3(PPHUIIMEHTAa aKTUBHOCTH CHJIBHBIX YJIEKTPOJIUTOB.,

Konnykromerpuueckoe TutpoBanue. OCHOBBI METO/1a, IPUMEHEHUE.

6. Tlonoxxenue mMetauioB B nepuoandeckoit cucreme J[.M. Menaeneena.

CrpoeHue aTOMOB METAJIJIOB.

du3nyecKne CBOKMCTBA METAIIIOB. [[puMeHeHne MeTaioB.

8. CrmocoObl MONy4YeHHs] METAIOB U3 OKCHJAHBIX, CYIb()UIHBIX W
KapOOHATHBIX PY/I.

9. XuMHUYECKHE CBOMCTBA METAILIOB.

o

~




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.
33.

Xumuyeckass KuHeTHKa. CKOpPOCTh XUMHUUYECKOM peakiuu. 3aKoH
JENCTBYIOIMX MacC (OCHOBHOM 3aKOH KMHETUKH ), EF0 MaTEMaTHYECKOE
BbIpakeHHe. KoHCTaHTa CKOPOCTH XMMUYECKOHN peakiuu,

[Topsiaok 1 MOJIEKYJIAPHOCTD peakiuii. OCHOBHOM 3aKOH KMHETUKU JIJIst
peakuuu 1-ro, 2-ro, 3-ro MOPsAIKOB.

[lepuon nonynpeBpaiieHus. 3aBUCUMOCTb [TEpHOa NOIYIPEBPAILEHUS
OT HAYaJbHOM KOHIIEHTPALIMH BEIIECTBA.

BinstHue temneparypsl Ha CKOPOCTb XMMHUYECKUX peakuui. IIpaBuio
Bant-T'odda. Dueprus aktuBauu, ypaBHeHHE AppeHuyca.

Karamu3s wu ero ¢opmbl. MexaHu3Mm JeicTBUSL  KaTalu3aTopa.
@depMeHTAaTUBHBIA KaTallu3, €ro OCOOCHHOCTHM M 3HAYeHHE B
OMOJIOTUYECKHX MPOIECccax.

Cioxuble peakiiuu. KuneTrnka nenHbix peakiui.

OOpaTuMOCTh XUMHUECKUX PEAKLUil, XUMUYECKOEe PaBHOBECHE. 3aKOH
NEHCTBYIOIUX Macc i1 00paTUMbIX peakiuii. KoncranTta paBHOBecHs.
Cwmenenune xumuueckoro pasHosecus. [Tpunuun Jle-Illarense.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [IpuHuun cocraBineHus
YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui. Meton
3JIEKTPOHHOTO OajaHca.

Baxneiiline OKUCIMTENM M BOCCTAaHOBUTENW. BnusHue cpenbl Ha
TE€YEHHUE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil.

THunbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

CrtpoeHue u MexaHu3M oOpa3oBaHHE ABOWHOIO JIEKTPUUYECKOTO CIIOS.
OnekTpoA.  ONEKTPOAHbIM  moTeHuuan. YpaBHeHue Hepucera.
Boxopoansiii anekrpos.

XUMHYECKUE U KOHUEHTPAIMOHHbIE TaJbBaHUYECKHE LEMU, HX
anexTpoaBrkymias cuwia. Msmepenue 3/1C.

[lorenunomerpus.  WMuaukaropusle  31ekTponabl.  CTEKISIHHBINA
9JEKTPOJl, €ro YCTPOWCTBO M TMPUHLMI JEUCTBUS. DIEKTPOIbI
CpaBHEHHUS. XIIOPCEPEOPSIHBINA IMEKTPOMA, €r0 YCTPOHCTBO M MPHUHIIUIL
JICACTBUA.

[loTeHIMOMETpUYECKUI ~ METOJ  ONPEACNICHUs  KOHLEHTPALUU
BOJOPOJHBIX HOHOB CTEKJITHHBIM 3JIEKTPOJIOM.

TepMonnHaMuyeckass HEyCTOMUMBOCTb MeTaioB. Koppo3ust Meranios
u e€ BUAbl. XUMUYECKasi KOppO3Usl METAJLIOB.

ONEKTPOXUMHUYECKAs KOppo3us METAJIJIOB. Mexanusm
ANEKTPOXUMHUYECKON KOPPO3UH METAIIJIOB B Pa3HBIX Cpelax.

CriocoOblI 3alUThl METAIIOB OT KOPPO3HH.

KomnurarusHaeie CBOMCTBA pacTBOpPOB 3JIEKTPOJIUTOB 51
HEVIEKTpOJINTOB. [lOHMKEHME  [aBIEHMsS  HACBHIILIEHHOTO Iapa
pacTBOpUTEIIS HaJl paCTBOPOM.

3akonbl Payna. Kpuockomuss um €€ mnpakTHUecKoe IPUMEHEHHE.
D0ynuockonus U €€ MPakTHIeCKOe MPUMEHEHHE.

Ocmoc. OcMOTHYECKOE JIaBIEHUE U €r0 M3MepeHue. 3akoH BaHT —
l'odda. buonornueckre mpoeccsl 1 0CMocC.

Tepmoxumusa. OHranenus. 3akoH Iecca M ero  ciencTBus.
TepMoXuMHUUYECKHE paCUETHI.

XumHuueckas TepMOAMHAMUKA. DHTponus, sHeprusa [ n6oca.

3akoHbl TepMoAMHAMHUKH. OIleHKa BO3MOXXHOCTH  IPOTEKaHUS
XMMHYECKON PEAKIIHH.




IIpoueaypa oueHuBaHHUSA IK3aMeEHAa

[IpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOTIPUSTUE, BKIIFOUAET IPHUEM YCTHOTO
9K3aMeHa. DK3aMeHBI MIPUHUMAKOTCA MpenoaaBaTC/IAMU, BCAYIIUMH JICKIIMOHHBIC 3aHATHA. B
OTJICNbHBIX CIy4asX MpU OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJBIION
YHUCICHHOCTU TPYHIBI C pa3pelIeHus] 3aBeAyIOIEro Kadenpoi IOIycKaeTcs MpPUBJICYCHHE B
MOMOII[bL OCHOBHOMY JIEKTOPY MpeIoiaBarTesisi, IPOBOAUBIIETO MPAKTUUECKHUE 3aHATHUS B IPyIIIax.
DK3aMeH IMPOBOAUTCA TOJIBKO IIPH MPCABABICHUU CTYACHTOM 3a4E€THOM KHIDKKH U Ipu yCJIOBUU
BBITIOJTHEHHS BCEX KOHTPOJIBHBIX MEPONPUATUH, IPETyCMOTPEHHBIX YU€OHBIM INIAHOM U paboueit
nporpamMmoil mo uszydaemoul nucuuiuiiHe. CTyaeHTaM Ha SK3aMEHE MPEJIO0CTaBISAECTCS IPaBO
BbIOpaTh OAMH U3 OuieToB. Bpems nmoarotoBku k otBety cocrasiseT 30 munyt. [lo ucreuenun
YCTaHOBJICHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTh HA BONPOCHI IK3aMEHAIIMOHHOTO OuieTa.
Pe3ynbrarhl 3K3aMeHa OLEHUBAIOTCA IO YETHIPEXOAUIBHOU cHUCTEME («KOTJIIMYHOY, «XOPOIIOY,
«YHOOBJICTBOPHUTCIBHOY, <<Hey,IIOBJIeTBOpI/ITeHBHO») H 3aHOCATCA B 3K3aMCHAIIMOHHYIO B€AOMOCTH
U 3a4ETHYIO KHIDKKY. B 3aueTHyl0 KHIKKY 3aHOCATCA TOJBKO IMOJIOKUTEIbHBIE OLEHKU.
[TonnucaHHpIN NpenogaBaTesieM SK3EMIUIIP BEIOMOCTH CAAETCS HE MO3IHEE CIEAYIOIIErO JIHS B
JeKaHaT, a BTOpPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyA€HTa Ha D3K3aMEH B
HK3aMEHAIMOHHON BEIOMOCTH JIENIAe€TC OTMETKa «He sBWICS». CTYIEHTHI, HE MPOIIEAIINe
MPOMEKYTOUHYIO aTTECTAIMIO MO IPadHKy CECCUU, TOJKHBI JTUKBUIUPOBATH 33J0KEHHOCTD B
YCTaHOBJICHHOM TOPSIIKE.

IIkajia oneHMBaHUs YCTHOI0 9K3aMeHa

OueHka Omurcanue

OrneHka «OTJIIMYHOY» BBICTABISETCS O0y4arolIeMycs, €CJI OH TITyOOKO U MPOYHO
YCBOMWJI MPOrpaMMHBIA MaTepuas, UCYEPIBIBAIOUIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, MOKa3bIBaeT BEPHOE MOHUMAHUE XMMUYECKON
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUIA,
JTaeT TOYHOE OIPEAEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUN, 3AKOHOB, TEOPUA,
a TaKXe MPaBUIILHOE OINPEJECIEHNE XUMUYECKUX BEJIMYUH, YMEET TECHO YBA3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISAETCS C 3a/1a4aMU, BOIIPOCAMH U IPYTUMU
BHJIaMH TIPUMEHEHHMsI 3HAHUM, MPABWIHBHO OOOCHOBBIBAET MPUHITOE PEIICHHE,
BJIaJIEET Pa3HOCTOPOHHUMU HABBIKAMHU U MIPUEMAMU BBINOJIHEHUS IMPAKTUYECKUX
3a/1a4.

OI.[GHKa «XOpOIIO» BBICTABIIACTCA O6y‘laIOHl€MYC${, €CJIn OH TBEPAO 3HACT
Marepuaj, rpaMOTHO U IO CYIICCTBY MU3JIaract €ro, HE JA0IMyCKasa CYIICCTBCHHBIX
4 HETOYHOCTEM B OTBETE Ha BOIIPOC, IIPABUJIBHO IIPUMCHACT TCOPCTHUYCCKUC
IMOJIOKCHHA TIIPU PCHICHHUH IIPAKTUYCCKHUX BOIIPOCOB MW 3aadad, BJIAJACCT
HeO6XOI[I/IMBIMI/I HaBbIKaAMH U IPUEMaMH UX BBIITOJIHCHUS.

O1eHKa «y[OBJIETBOPUTEIILHO» BBICTABISAETCS OOydarOIIEMyCs, €CIIM OH MMEEeT
3HaHUA TOJBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWIJ €r0 JETalled, AOIYCKaeT
3 HETOYHOCTH, HEJOCTaTOYHO  IMpaBWIbHbIE  (OPMYJIUPOBKH, HapyIICHUS
JIOTUYECKOU IIOCJIEOBATEIbHOCTH B M3JI0KEHUM IPOrPaMMHOIO Marepuana,
WCIBITHIBACT 3aTPYAHEHUS MIPH BBIITOJHEHUH MPAKTUYECKUX padoT.

OI_ICHKa CHCYHOBJICTBOPUTCIIBHO» BBICTABJISACTCA OGy‘-IElIOIlICMYC}I, KOTOpBIﬁ HEC
3HACT 3HAYNTEIIFHOMN YacTH IIporpaMMHOTO MaT€puraia, 10I1yCKacT CyIECCTBCHHEBIC
OI_HI/I6KI/I, HCYBCPCHHO, C OOJIBIIIMMU 3aTPYAHCHUAMU BBIITOJHACT IMPAKTHYCCKUC
pa60TLI. Kax IIpaBuiio, OIICHKa CHCYOOBJICTBOPUTECIILHO CTaBHUTCA
O6y‘IaIOIJ_II/IMC${, KOTOPBIC HC MOT'YT NPOJOJIKUTDH 06y‘-ICHI/IC 0e3 JAOIIOJIHUTCIIbHBIX
3aHATUHU




Oo0pa3sen 3x3aMeHAIIMOHHOT0 OuJieTa (3 cemecTp)

®I'bOY BO I'ocygapcTBeHHBIH arpapHblii yHuBepcUTeT CeBepHOro 3aypaibs
ATpOTEXHOJIOTHYECKUNA UHCTUTYT

Kadenpa obmeii xumun um. M. J1. Komuccaposa

YyeOHas qucuuruinHa XuMust

JU1s1 HanpaBiieHUs noaAroToBku 35.03.06 «ArpouHkeHepus»

DK3aMeHHaIMOHHLIN OmiteT Ne 1

1. DxBuBaneHTHas 3IEKTPOIPOBOJIHOCTD. CootHo1ieHue eé c yIenbHOU
AIIEKTPOIPOBOTHOCTHIO U C IMOJABWXHOCTHIO MOHOB. 3akoH Kombpayma. IIpaktuueckoe
pUMEHEHHE

2. Ocmoc. OcMoTHUECKOE JJaBlieHUEe U ero u3Mepenue. 3akod Bant — [N'o¢¢da. buonorunueckue
IPOIIECCHI U OCMOC.

3. 3anummTe ypaBHEHHs peakIUil TUAPOIU3a U YKAKUTE XapaKTep CpPeabl JJIs PacTBOPOB
CIIEYIOIIUX coJei: a) cynbuTa Hatpus; 0) xmopuaa meau (11).

CocraBmi: Bonkosa H.A. / / « » 20 T
3aBenyromnuii kKageapoit / « » 20 1.
2. Kpurepun ouenuBanusi pedpepara v NpUMeEPHbIii epevYeHb TeM

Tembl pedeparTos:

1. MexmMonekynsipHoe B3auMoOJeHcTBHE. buosorudeckas pojib  MEXKMOJIEKYISPHBIX
B3aUMO/JICHCTBUL.

. 'ubpunnuzauus opoutaneit. 'eomerpuueckas popma MOJIEKYIL.

. Xumu4aeckas U pu3ndecKas TCOpUn pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CUJIbHBIE BJIEKTPOJIUTHI B COBPEMEHHOU TEOPHH JIEKTPOJIUTHUECKOM TUCCOIUAINH.
. 3HaYeHNE KOMIUIEKCHBIX COECUHEHU.

. MarHuTHBIE U ONTUYECKUE CBOMCTBA KOMIUIEKCHBIX COEUHEHHIA.

. [IpocTpancTBeHHas CTPYKTYpa KOMIUJIEKCHBIX COEIUHEHUH.

. Kimaccudukanus rarbBaHHYECKUX 2JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonuBHBIE 3JIEMEHTHI.

12. DnexTponab! CpaBHEHUS.

13. UnqukaTopHbIC AJEKTPOIBI.

14. Dnextpodopes. Dnexkrpoocmoc. O0IaCTH MPUMEHEHUS.

15. Metoibl u3MEpEHUsI OCMOTHYECKOTO JIABJICHUS.

16.3axon Payns u aHTHQpU3BI.

17. Onpenenenne MOJEKYISIPHON MacChl KPHOCKOITUYECKUM METOJIOM.

O 03O L B~ Wi

IIpouenypa ouenuBanus pedepara

B paGoueii mporpaMme AUCHMILTUHBI MPUBOAUTCS TIEPEYCHD TEM, CPEIN KOTOPBIX CTYICHT
MOET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIECHOYHOTO CPECTBA:

- nH(opMaLIMOHHAs 10CTATOYHOCTb;

- COOTBETCTBHE MaTepuaia TeMe U IJIaHy;



- CTHJIb U S3BIK M3JIOKEHUS (L1eecoo0pa3zHoe UCIOIb30BaHUE TEPMUHOJIOTHH, TIOSCHEHHUE
HOBBIX IOHATUH, JAKOHUYHOCTb,

- JOTMYHOCTb, IPABUIBLHOCTH IPUMEHEHHSI U 0(hOPMIICHHUS LIUTAT | Ip.);

- HJINYME BbIPA)KEHHON COOCTBEHHOW MO3ULINY;

- QJICKBaTHOCTh M KOJIMYECTBO UCIOJIb30BaHHBIX UCTOUYHUKOB (10-15);

- BJIaJICHUE MaTEPUAJIOM.

Ha 3amury pedepata, cocTosyto U3 3amThl pedepara 1 OTBETOB Ha BONIPOCHI, OTBOIUTCS
10-15 munyT.

Kpurepuu ouenku pedepara

OneHka Onucanue

BBICTABJIIETCS OOYydYaromeMycsi, €cid Tema pedepara MOJHOCTHIO PACKpPHITa,
3a4TeHO | cojepkaHue pedepara COOTBETCTBYET IUIaHY, CTYACHT XOPOLIO BJaJeeT
MaTepUaIoM, yCIICITHO OTBEYAST Ha BOIIPOCHI.

BBICTABIIICTCSA OOydYaroniemycs, eciu Tema pedepara He pacKphITa, COACpKAHKE

HE pedepara HE COOTBETCTBYET IUIaHY, BJIaJICHUE MaTEpUaIOM YaCTUYHOE, CTY/IEHT HE
3a4TCHO | orpeyaeT Ha Gosee ueM 50% BOIIPOCOB.
3. Kpurepun oueHuBanusi COO0IEHUs U NIPUMEPHbIH NepeYeHb TeM

Tembl co00IEHNI:

. ['a30BbI€ 3aKOHBI.

. KopnyckynspHo-BOIHOBBIE CBOWCTBa MUKPOUYACTHII.

. Penko3eMenpHbIE 3JIEMEHTHI.

. Kpucramnoruaparsi.

. IIlporonuTrnyeckas Teopust KUCIOT U OCHOBaHUW. KucnoTel u ocHOBaHus JIpronca

. TpyanopactBopumbie coenquHeHus. [IponsBeaeHre pacTBOPUMOCTH.

. [lpyHMnuanpHas cxeMa U3MEpEeHUsl 3JEKTPOIIPOBOAHOCTH PACTBOPOB.

. IlonydeHne cBepx4uncThIX MeTauIoB. ['apBaHoCTETHSA. ['anpBaHOIIIACTHKA.

. Karanns. Teopus rereporeHHoro katanusa. @epMEHTATUBHBIN KaTalu3.

10. DnexTpoABMKYILAs CUJIa U HAIIPABJIEHUE MPOTEKAHMSI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHOM
peakuuu.

11. duddy3nonnsrii norenman. buonornyeckoe 3nauenne qudGy3MoHHBIX 1 MEMOPaHHBIX
MOTEHLINAJIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosinue BemecTs. [Iporecc. Buast nporieccos. 3akon ['ecca u ero crienctBus

OO0 IO DN W BE

IIpouenypa oneHMBaHUA COOOIIEHU I

ITo COOTBETCTBYIOIIMM TeMaM CTYJAEHTHI TOTOBST COOOLICHHMS M BBICTYHAIOT MeEpen
ayIUTOPHUEN ¢ JOKJIalaMH, PaCCUMTAaHHBIMU HE OoJiee ueMm Ha 10 MUHYT, conpoBOXKAatonHecs (1o
BO3MOXHOCTH) J€MOHCTpaluel claiioB MO0 HarasHBIM pa3JaTOYHBIM MaTepHajIoM.
[IpucyTcTByIONME MOTYT 3a/aBaTh BOIPOCHI JOKIAJIYHKy, BHOCHUTH CBOW HOOABICHHS K
CKa3aHHOMY.
[Ipu oneHke cooOuIeHUs MOXET OBbITh HCIIOJIb30BaHA JH00ask COBOKYMHOCTh W3 CIEAYIOIIMX
Kpumepuees:
— COOTBETCTBHE BBICTYIICHHS TEME, TIOCTABICHHON IIe]TN U 33]1a9aM;
— MPOOJIEMHOCTH / aKTYaJIbHOCTb;
— HOBW3HA / OPUTHHAIBHOCTD MOJTYYCHHBIX PE3yJIbTaTOB;
— ITyOMHa / TIOJIHOTA PACCMOTPEHUS TEMBI;
— JloKa3arenibHas 0aza / apryMeHTHPOBAHHOCTD / YOEIUTETbHOCTh / 000CHOBAaHHOCTH BHIBOJIOB;



— JIOTHYHOCTD / CTPYKTYPHUPOBAHHOCTH / IETIOCTHOCTD BBICTYIUICHHS,

— pedeBast KyabTypa (CTHIIb U3JI0KEHHUS, SICHOCTD, YeTKOCTh, JAKOHWYHOCTD, KPacoTa SI3bIKa, y4eT
ayJUTOPUH, IMOLMOHAIBHBI PUCYHOK PEYH, TOXOAYHUBOCTH, MYHKTYAIBHOCTh, HEBEPOAIBHOE
COIIPOBOXKJICHHE, O)KHUBIICHHE peur ahopru3MaMu, MPUMEPaMH, IIUTATAMH U T.]1.);

— UCTIOJNB3YIOTCS CCBUIKU Ha MH(OPMAIIMOHHBIC PECYPCHI (CalTBI, JIUTEpPaTypa);

— HarJIAHOCTH / IPe3eHTa0eIbHOCTh (€Ciu TpedyeTcs);

— CaMOCTOSITETTLHOCTD CYXKJCHUH / BIIaJICHIEC MaTEPHAIOM / KOMIIETEHTHOCTb.

— OTBETHI HA JOMOJHUTEIBHBIC BOIIPOCHI.

[IIxaja oneHUBAHNUS COOOIEHUI

OneHka Omnucanue

JleMOHCTpUpYeT TMOJHOE€ TOHMMAHUE BOMpOca IO TEMaTHKE

OTIIMYHO
COO6H_ICHI/I${, Aac€T pa3sBEPHYTHIC OTBETHI HA BCC 3aJaHHBIC BOIIPOCHL
I[eMOHCTpI/IpyeT SHAYUTCJIBbHOC IMOHMMAHHUEC BOIIPOCAa IO TEMATUKCE
Xopomo COO6H_ICHI/I${, HO KOC-ITAC OOIIyCKacT HeOOJIbIIINE HETOYHOCTH B

OTBE€Tax

HGMOHCTpI/IpyeT YaCTUYHOC INOHHMMAHUEC IIO0 TCMATHKE COO6H.[€HI/I$I,
YAOBJICTBOPHUTCIBHO ci1abo BJIaACCT TepMHHOHOFHGﬁ n OTBCYACT TOJIBKO Ha 4YacCTb
3a/1aBaCMbIX BOIIPOCOB

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

HCYOOBJICTBOPUTCIBHO
TCPMHUHOB U HC MOXET OTBETUTH HHU HA OAWH BOIIPOC




