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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» uronsa 2017t., npukas Ne 698.

2) VY4eOHBIH TUIAaH OCHOBHOM oOpaszoBarenbHOM mporpamMmbl  35.03.02 TexnHomorus
JI€CO3arOTOBUTENILHBIX U JiepeBorepepadaThIBAIONINX IMPOU3BOACTB, Npoduias TexHoIorus
nepeBooopadboTku og00peH YueHnsiM coBetoM @I'BOY BO I'AY Cesepnoro 3aypainbs oT «1»
utonst 2022r. [Tpotokon Ne 11

Pabouas mporpaMma y4eOHOH AUCHMIUIMHBI OJ00peHa Ha 3aceqaHuu Kadeapsl oOmel xumun um. M./
Komuccaposa ot «4» uronst 2022 r. [Iporokon Ne 15

N.o. 3aBenmyromero kadempoi JI.H. bapabanrukoBa

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

IIpencenarens METOAUYECKOH KOMUCCHUN MHCTUTYTA VP s T.B. CumaxoBa

Pazpa6oTumnkmu:

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

H.o0. nupexkTOpa HHCTUTYTA: JIL.LH. Annpees




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 PAKTICCKNC 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 AUCHHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

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




3. O0beM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl

OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 216 4acoB (6 3a4€THBIX CIMHMII).

Ounas dpopma

Bun yuebHO# paboTh BCETO YacoB ceMecTp
2 3
AyIMTOpHBIE 3aHATHS (BCEro) 98 50 48
B mom yucne: - - -
JlekupoHHoOroO THITA 32 16 16
CeMHHapCKOro THUIa 66 34 32
CamocrosiTesqbHasi padoTa (Bcero) 100 58 42
B mom uucne: - - -
[TpopaboTka MaTepuana JeKIuH,
OATOTOBKA K 3aHATUSIM 50 29 21
CaMocTosTeNbHOE U3YUEHHUE TEM 3 4 4
KonTtponbHbie paboTh - - -
Pedepar 25 15 10
NunuBuayanbHble 3a0anus (COOOIIEeHNE) 17 10 7
Bun npomexxyTouHOM artectauuu
3a4eT 9K3.
JK3aMeH 18 18
OO0masi Tpy10€eMKOCTh:
4acoB 216 108 108
3aYETHBIX €IUHHAL] 6 3 3




4. Coepsxkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/ies0B 1 CHUIIITHHbBI

Ne
/o

HaunmenoBanue
MUCLUIITUHEI

paszznena

Coneprxanue pasjaena

1.

Beenenie. OCHOBHBIE 3aKOHBI
U IIOHATHSA XUMHUHA

Onpenenenne npeamera «xumusi» Llenu u 3agauu Kypea.
[lonsTust aToM, MOJEKyJa, MOJb, OSKBHBAJICHT.
Monekynsapuas u  MousisipHas Macchl.  OCHOBHBIE
XUMHUYECKHE 3aKOHBI.

CrpoeHue aToma

Pasutne 1npencraBieHMM O  CTPOEHHHM  aTOMOB.
OcCHOBHBIE TIOJIOKEHUSI KBAHTOBOM TEOPHUU CTPOCHMS
aroma. PacnipeneneHue 3JIeKTpOHOB B aTOME, KBAHTOBBIE
yuciaa. DOpMbl  3IEKTPOHHBIX 000JIOYEK aTOMOB.
IIpunuun Ilaynu, mnpaswio [I'yHma wu  npaswiia
KneukoBckoro.  DnekTpoHHble  (QOPMYJIBI  aTOMOB
aneMeHToB. (CBoiicTBa aToMoB (paguyc, DJHEpPrus
MOHM3ALMH, CPOACTBO K JIIEKTPOHY,
AJIIEKTPOOTPHUIIATEIILHOCTD ).

Ilepuonuueckuii  3aKOH H
[Iepnonnueckas cucrema
anemenToB .M. Menneneepa

[lepuonnueckuii 3axkon .M. Menneneea. CtpykTypa
nepuoaunueckoi cucremsl . Menneneesa. CemeiicTBa
snemenToB B I1C. Ilepuoanueckuii xapakTep U3MEHEHUS
CBOWMCTB JJIEMEHTOB B IEPHUOJUYECKON CHUCTEME.
XapakTepucThKa 3JIEMEHTa M €ro COCJAMHEHUU TI0
nojiokenuto B I1C.

XuMHYecKas CBSI3b U
CTPOCHUC MOJICKYIJI

OCHOBHBIE TEOpUHM XUMHUYECKOM CBs3u. Meton
BaJICHTHBIX CBsi3ed. MeETO | MOJICKYIISIPHBIX OpOUTAIICH.
Tunel XUMUYECKOM CBs3M (KOBaJICHTHAs, WOHHas,
MeTaJlJIM4ecKasi, BOAOpOAHAas). MeXMOJIEKYIsIpHbIE
B3aMMO/ICUCTBUS (cwtbl Ban-nep-Baanbca):
OPHUEHTALIMOHHBIC, HUHAYKIIMOHHBIE, JUCIIEPCUOHHBIE.

PactBOpBI

Hucnepcusie cucreMsl, knaccupukanus J{C. Mctunnbie
pacTBopbl. @Dusznueckas W XUMHYECKas TEOPHH
pacTBOpOB. PactBOopuMOCTS. Knaccudukanus
pPacTBOPOB. Hacrerimennsie, HEHACBHIIIICHHBIE U
nepechieHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIUU PACTBOPOB (MaccoBast J0JIA,
MOJIbHAs 107151, MOJISIpHAsl U MOJISUTbHAsT KOHIIEHTPALIVH,
MOJISIpHAsI KOHIIEHTPAIIHS SKBUBAJICHTA).

Teopust dAEKTPOIUTUYECKOMN
JTUCCOINAIINH. Peakun
HOHHOIO 0OOMeHa

Teopus >MEKTPOIMTHUECKON Anucconnanuu AppeHunyca.
CunpHbple  2JEKTPOJIUTH B coBpeMeHHONM  TOJ]
(akTMBHOCTB, WOHHas cuia pactBopa). Calble
AIIEKTPOJINTHl (CTENEHb W KOHCTAaHTA JMCCOLMAIUH,
BIMSIHUE Ha HUX pa3lIM4yHbIX (DAaKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VloHHO-MOJEKYJspHbBIE
ypaBHEHMsI peakIIMii HOHHOTO OOMEHa.

HNonHoe mpon3BeieHuE BOIBI.
I'mpponus conen

Huccommarus Boasl. MoHHOE NpPOM3BEACHUE BOJIBI.
Bonopoansiii mokazatens. [Iporonutudeckass Teopus
KHUCIIOT u OCHOBAHMII. TpynHOopacTBOpUMBIE
AIEKTPOJIUTHI. [IpousBenenue PacTBOPUMOCTH.
['mapomu3 comeid. CremeHb WM KOHCTaHTa THUIPOJIH3A.
Bbydepnbie cucTeMsl.




KommrekcHbie COCAMHCHU

CnocoOHOCTh aTOMOB K  KOMIUIEKCOOOPAa30BaHUIO.
OcCHOBHBIE TOJIO)KEHHS KOOPAMHALMOHHON TEOPUH
Bepuepa. Xumwnueckas CBA3b B KOMIUIEKCHBIX
coenuHeHUsX. HoMeHknarypa, qucconuaus, n30Mepus
KOMIUIEKCHBIX coeuHeHuil. [IpuMeHeHne KOMITJIeKCHBIX
COEIMHECHUM.

DJIeKTpuyecKas
MIPOBOJIUMOCTb PaCTBOPOB

PacTBOpel  3MEKTPOJUTOB — MOHHBIE IPOBOJHUKU
AJIIEKTPUYECKOT0 TOKA. Y AEIIbHAS 3JIEKTPOIPOBOAHOCTb,
3aBUCUMOCTb OT IIPUPOJBI BEIIECTBA, PACTBOPUTEIS,
TEeMIIepaTyphl, KOHLEHTPALUH. OKBUBaJICHTHAS
ANEKTPONPOBOAHOCTh. KOHAYKTOMETpHS, IPAKTHUECKOE
IIPUMEHEHNE METO/A.

10.

OO01me CBOMCTBAa METAJLIOB.

[Tonoxxenue metamioB B nepuoandeckon cucreme .M.
MenneneeBa. CTpoeHue aroMmoB MeTaiioB. Duznyeckue
CBOMCTBA METAUIOB. Mertamisl - 3JIEKTPOHHBIE
npoBoAHUKU. CrocoObl TONYy4eHUS METaUIOB U3
OKCUJHBIX, CyIb(PUIHBIX U  KapOOHATHBIX Y.
XUMHYECKUE CBOMCTBA METAILIOB. [[pruMeHeHue.

11.

XuMHYecKass KHHETHUKA

AOcomoTHAsT ~ CKOPOCTh ~ XMMHUYECKHUX  pEaKIui.
3aBUCHMOCTh CKOPOCTH OT KOHLIEHTPAIMU U TPHUPOIBI
pearupyromux BEIIECTB, JaBJICHUM U TEMIIEpaTyphl.
OcHoBHOM 3akoH kuHetuku (3/IM). Ilopsmox wu
MOJIEKYJIAPHOCTh peakuuii. OCHOBHOM 3aKOH KMHETHKHU
n1st peakuuu 0-ro, 1-ro, 2-ro, 3-ro mopsiakos. Koncranra
CKOpOCTH XUMUYECKOU peakuuu, nepuos
nonynpeBpamienus. Kartaim3.  CilokHbIE peakiuH.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecHS.
CwmelnieHre XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
paznuuHbiX (hakTopoB. [Tpuniun Jle-IllaTense.

12.

OKHUCIIUTETBHO-
BOCCTaHOBUTEIbHBIE PEAKIIHH

CreneHb OKHUCIICHHS, OKHCIUTEIN W BOCCTAHOBHUTEIIH.
DONEKTPOHHBIM ¥ HMOHHO-DJIEKTPOHHBI  METO/bI
paccTtaHOBKH K03 ¢uineHToB B ypaBHeHusx OBP.
CranpapTHbIi OKHCIIUTEIbHO-BOCCTAHOBUTEbHBII
MoTeHIMal. BnusiHue cpenpl Ha  HampaBlieHUE
OKHCITUTENbHO-BOCCTAHOBUTEILHOMN peakuuu u
xapaktep npoaykrtoB. Tumbsi OBP. OkBuBameHTbI
OKHCITUTENS] 1 BOCCTAHOBUTEIISL.

13

DNEeKTPOXUMHUSL.

DNEeKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuiia paspsa KaTUOHOB M aHHUOHOB. JJIEKTPOJIN3
pPacTBOPOB C MHEPTHHIM M PACTBOPUMBIM aHOJIOM. 3aKOH
@apanes. Hanpsbxenue pasnoxenus. [lepenanpsbxenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
nporeccel. CTpoeHHe U MexXaHu3M 00pa3oBaHUs
JBOMHOTO  JJIGKTPUYECKOTO  CIOSl.  ODJIEKTPOJHBII
noTreHuuan, ypasHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOAbl U TaJbBAaHUYECKHE 3JIEMEHTHI.
ONeKTpoABMXKyllass CHJa WU €€ H3MEpEHHeE.
[ToreHumomeTpus, mnpuMeHeHHe Meroxa. IO mud
usmepenus pH.

14.

Kopposus merannos

TepMO}lI/IHaMI/ILIGCKaH HeyCTOﬁ‘lHBOCTB MCTAJJIOB. KOppOBI/IH.
XumMmuyeckas H QJICKTPOXUMHYCCKAs KOppo3uss MCTAJJIOB.




Kopposus MeTamioB B pasHbix cpeaax. CrocoObl 3alUThl OT
KOPPO3HWH.

15. | KomuratusHbie cBoiictBa | KomurarusHbele cBoiicTBa pacTBopoB. duddysus u ocmoc.
pPacTBOpPOB. OcmoTrueckoe naBieHue, 3akoH Bant-T'odda. [lonmkenue
JIaBJICHUS HACBHIIIIEHHOIO Iapa PacTBOPUTENISL HaJl paCTBOPOM,
nepBblil 3akoH Payid. IloBelieHre TeMepaTypsl KUIIEHUS U
MMOHMXKXCHUEC TEMIICPATYpPhl KpUCTAJUIM3allUM  pPacCTBOPOB,
BTOpoi 3akoH Payms. Kpuockomus wu 30ymmmockomus.

[IprMmeHeHrne KPUOCKOMTMYECKOT0 METO/IA.

16. | Xumuueckas Tepmoxumusi. OCHOBHBIE TMOHSATUSA: CcUCTEeMa(BUIbI),
TepMOJUHAMUKA U ¢daza, BHemHSS cpeAa, COCTOSHUE CHCTEMbI(BUbI),
TEPMOXUMHUS napamMeTpbl  CHUCTEMbl,  Tpolecc(BUbI), IHEPrus,

TerioTa, padora. 3akoH ['ecca.

Xumudeckass TepMoaMHAMHUKA. DYHKIMU COCTOSHHUSA:
BHYTPEHHSISI SHEPTUs, DHTAJbIMS, SHTPOIHUS, IHEPIHs
['u66ca, »nueprus I'empmronbua. HyneBo#, mnepBblid,
BTOPOM U TPETUH 3aKOHbl TEpMOJIMHAMUKH. OlleHKa
BO3MOXKHOCTH TIPOTEKAHHS XWMHUYECKOW pEaKluu B
KOHKPETHBIX YCIOBHUSX.

4.2. Pa3nenbl JMCUMILIMHBI U BU/IbI 3AHATHH
ouHasi opma oOyueHus

Ne HaumenoBanue paznena Jlexuuonnoro | CeMHMHAapCKOTO CP Bcero,

n/m JUCIUTLTAHBI TUTIA TUTIA 4acoB

1. | BBenenue. OcCHOBHBIE 3aKOHBEI U 2 16 4 22
TIOHSITHS] XUMUU

2. | Ctpoenue atoma 2 - 8 10

3. | Ilepuogmueckuii 3aKOH u 2 2 8 12
[Iepnonnueckas cucrema
anemenToB .M. Menaeneepa

4. | Xumuueckas CBSI3b M CTPOEHHUE 2 2 8 12
MOJIEKYJI

5. | PactBopsl 2 4 8 14

6. | Teopus AIIEKTPOITUTHIECKOM 2 4 8 14
aucconuanuu. Peaknum MOHHOTO
oOMeHa

7. | loHHOE TmpOW3BEIACHHE BOJIBI. 2 4 6 12
I'mpponus conen

8. | KoMIuiekcHbIE COETUHEHNS 2 2 8 12

9. | DnekTpuyeckass TPOBOJAUMOCTH 2 6 4 12
pacTBOPOB

10. | OOmme cBOMCTBA METAILIOB. 2 - 6 8

11. | XuMuueckasi KHHETHKA 2 8 4 14

12. | OxucnurenapHO- 2 4 6 12
BOCCTAHOBUTEIBHBIE PEAKITUN

13. | DnexkTpoxumusl. 2 4 6 12

14. | Koppo3sust meTamioB 2 4 6 12

15. | KonnuratuBHbIC CBOMCTBa 2 4 4 10
pacTBOPOB.

16. | Xumuueckass TEpMOAMHAMUKA H 2 2 6 10
TEPMOXUMHUS




DK3aMeH - - 18
HUroro: 32 66 100 216
4.3. 3aHsATHS CEMHMHAPCKOI0 THNA
Ne TpynoeMKoCTE
/i Ne pasnena Tema > (gac)
JTUCIUTUTAHBI
OouyHas | 3a04Has

1. 1. TexHHKa 0€30NaCHOCTU B XUMUYECKOU 4 -
naboparopun. Xumuueckas nocyjaa. OCHOBHBIE
KJIACChl HEOPTaHMYECKUX COCTMHEHUM (TeopHsl).

2. 1. ITony4yeHnue u XMUMHYECKUE CBOMCTBA OKCUIOB, 4 4
OCHOBaHUH, Kuciot, coneit. (K/padora)

3. 1. Ornpezenienre SKBUBAJIEHTa MarHusi METOI0M 4 2
BbITeCHEHUs. Penienue 3aqau.

4, 1. Ornpezenenre MOJEKYISIPHOM MAcChl YTIEKUCIOTO 4 -
ra3a (CO»). Pemenue 3amay.

5. 2,3,4 [lepuonnuecknii 3aKOH W CHUCTEMa XHUMHUYECKUX 4 -
anemedToB .M. Menneneena.
Crpoenue atoma. TUITBI XUMUYECKUX CBSI3CH.

6. 5. PactBopsl. [IpuroroBieHre pacTBOpOB 3aIaHHON 4 -
KOHIICHTPAIUH.

7. 6. PacTBOpBI 371€KTPOIUTOB. DIIEKTPOIUTHYECKAS 4 4
Jucconmanus. Peakumum noHHOTO 0OOMeHa.

8. 7. HNonnoe npouspeneHue Boabl. BomopoaHbrit 4 -
nokasarenb. CriocoOsr onpenenenust pH. ['maponus
COJICH.

9. 8. KomruiekcHbie coeTuHeHHs: TTOTyYeHHEe U 2 -
CBOMCTBA.

10. 9 DNeKTpONpPOBOJHOCTh pacTBOPOB. OnpeneneHue 4 4
KOHCTAHT PaCTBOPOB KOHTYKTOMETPHYCCKUM
METOOM.

11. 9. Ornpezenenre KOHIIEHTPAIIUA PACTBOPA METOJIOM 2 -
KOHIYKTOMETPUYECKOTO TUTPOBAHHUS.

12. 11. Xumndeckasi KuHeTuka. Onpeaenenue 4 -
KMHETUYECKUX MapaMeTPOB PEaKIIUu.

13. 11. CwmenieHne XUuMUIeCKOT0 PaBHOBECHS. 4 -
XUMHUYECKOE PAaBHOBECHE B PACTBOPaX CIa0bIX
DIIEKTPOJIUTOB.

14. 12. OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH. 4 2
DJEeKTPOIU3 PaCTBOPOB U PACIIIABOB
AIIEKTPOIUTOB. 3aKoHBI Dapases.

15. 13. DnekTpoxumuueckue mnpoueccsl. [lorennmomerpust 4 4
B M3YYE€HUU PACTBOPOB.

16. 14. Koppo3sus metamioB. CriocoObl 3aIUTHI OT 4 -
KOPPO3HH.

17. 15. Kpunockonus. TexHuka paboTbl ¢ TEPMOMETPOM 4 -
bexmana. OnpenesieHne 0CMOTHYECKOM
KOHI[EHTPAIIUU ¥ OCMOTUYECKOTO JIaBICHUS
pacTBOpa KPHOCKOITNIECKHM METOJIOM.

18. 16. TepMoaMHAMUKa U TEPMOXUMMUSL. 2 -

HUroro: 66 20




4.6. llpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (padoT) ne npedycmomperno OIIOII.
5. Opranuszanusi CaMOCTOSITEIbHOM PA00THI 00Yy4aIOUIUXCH M0 TUCHHUILUIHHE

5.1. Tunsl caMmoCTOATEILHOMH PadOTHI U €€ KOHTPOJIb

Tun camocrosiTe1bHONH PadoThI dopma 00yueHHst Texkynui KOHTpOJIb
OuHas

[TpopaboTka MaTepuana JeKIuH, 50 TECTHPOBAHUE
MOJITOTOBKA K 3aHATHSIM
CamocTosTenbHOE U3YYeHUE TEM 8 TECTUPOBAHUE
KonTtposnbHbie paboThI - KOHTpOJIbHAst paboTa
Pedepar 25 3aIuTa
NuauBuayanbHble 3a0aHUs 17 3aIuTa
(cooO1ieHue)

BCET'0 YacoB: 100

5.2. YueOHO-MeTOuYecKHe MATEPHAJIBI IJIsl CAMOCTOAITEILHOI padoThI:

1. Xumusa : ydeObHO-MeToauueckoe mocodbue / aBTop-coctaButenb B. E. PazmanoBa. —
Tromens : [AY Cesepnoro 3aypainbs, 2019. — 100 ¢. — ISBN 978-5-98249-114-5. —
Texcr : anexkTpoHHbId /  JlaHb: 3NEKTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/131641— Pexwm gocTyma: Ajas aBTOPU3. MOIL30BATENEH.

2. bapanona, JI.A. Kiacchl HEOpraHMYECKMX COCIUHECHMM (OKCHIBI, OCHOBAHHUS, KHUCJIOTEHI,
coin): yae0.-meto. mocoobue — Tromenn: TAYC3, 2015 — 46 c.

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

5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:
2 cemecTp
1. MeTon MOJEKYJISIPHBIX OpOUTANICH.
2. YcnoBust 00pa3oBaHMs U pa3pylIeHNs KOMIUIEKCHBIX HOHOB.

3 cemecTp
1. CTanaapTHBIN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MMOTEHIIHAAT.
2. ITHruOuTOpHI KOPPO3UH.

5.4. Tems! pedeparos:

ITo pa3zaeny 4 «XumMuveckasi CBSI3b H CTPOEHHE MOJIEKY D)

1. MexmonekynspHoe B3auMojeicTBue. buonoruueckas poiab  MEXMOJIEKYISIPHBIX

B3aUMO/ICVICTBUI.

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

3. Xumuueckas 1 pusnyeckas TECOpUH pacTBOPOB.

4. TlpowsBeneHHE paCTBOPUMOCTH.

5. CumbHbIE JEKTPOIUTHI B COBPEMEHHOMN TEOPUH IEKTPOIUTUYECKOMN TUCCOLUAIINH.
ITo pa3neny 8 «KommniekcHbie coeIMHEHM D>

6. 3HaueHHEe KOMILJICKCHBIX COCIMHEHUH.

7. MarHuTHbIE U OTITHYECKHE CBOHCTBA KOMIUIEKCHBIX COSTMHEHHN.

8. IIpocTtpaHcTBEeHHas CTPYKTypa KOMIUIEKCHBIX CO€MHEHUH.

9. Knaccudukanus raJpbBaHIYECKHX dJIEMEHTOB.

10. XuMu4eckue HCTOYHUKH TOKA.



11. TonnuBHbBIE JIEMEHTHI.
12. DnexTpoibl CpaBHEHUSI.
13. MaukaTopHbIE SJEKTPOIBI.
14. Bnextpodopes. Dnekrpoocmoc. O0IaCTH TPUMEHEHUS.
ITo pa3neny 15 «KouturaTuBHbIE CBOHCTBA PACTBOPOB)»
15. MeTo/1bI U3MEpEeHUsi OCMOTHYECKOTO JaBJICHUS.
16. 3akon Paynst u anTU(pU3BEL.
17. Onpenenenrie MOJIEKYJISIPHON MacChl KPHOCKOMTUYECKHM METO/I0M.

Tembl coo01IeHNI:

. 'a30BbI€ 3aKOHBI.

. KopnyckynsipHo-BoIHOBbBIE CBOWCTBa MUKPOUYACTHII.

. Peniko3eMenbpHbIE 3JIEMEHTHI.

. Kpucramnoruapartsi.

. IIporonuTrnueckas Teopusi KUCIOT U OCHOBaHUW. KucnoTel u ocHOBaHus JIpronca

. TpyanopactBopumble coenuHeHus. [IponsBeeHre pacTBOPUMOCTH.

. [IpuHnMnUanbHas cxeMma u3MEPEeHHs JIEKTPOIIPOBOIHOCTH PACTBOPOB.

. [lonyuenune cBepx4yncThIX MeTawioB. ['anbpBanocTerus. ['anpBaHoMIACTHKA.

. Karanus. Teopus rereporeHHoro karaimsa. @epMEeHTAaTUBHbBINA KaTajus.

10. DnexkTpoABHIKYILAs CUJIa U HATIPABIICHUE MPOTEKAHMS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaKkiuu.

11. Iuddy3zuonnsiii norennuman. buonoruueckoe 3nauenue 1u¢Gy3snoOHHBIX 1 MEMOPAHHBIX
MOTEHIUAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. Arperatnoe cocrosinue BemectB. [Iporecc. Buasl nporieccos. 3akon ['ecca u ero cienctBus

O 001N DN W BE



6. DoHA OLEHOYHBIX CPEACTB A8 NPOBEACHHA MPOMEXKYTOYHOH aTTecTalluu
o0yvyaummxcs Mo AMCHUILIHHE

6.1 IlepeuyeHb KOMIIETEHIHII W OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHUS
KOMIIETeHIM A

Koo
Komne-
meHyuu

[lepeuens mIaHUPyEMBbIX HanmenoBanue
pe3yabTaTOB OOYYEHHS 110 OLIEHOYHOTI'O CPEJCTBA
JUCITUTUINHE

NHpukatop A0CTHXKEHUS
KOMIIETEHITHNH

OIIK-1

3HaAmMb.

- OCHOBHBIC ITOHSTHS M 3aKOHBI
XVMHH;

- METOJIBI aHAJIM3a XUMHICCKIX
IIPOLIECCOB,;
ymemp:

- OOBSICHSTH CYIHOCTh

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

OCHOBHBIC MTOHSTHUS U CIT0JIb30BaTh TCOPETHUCCKHE
3HAHMS U TPAKTUYCCKUE HABBIKH,

34KOHbI XUMUHU,

HOJTyYEeHHbIE NIPH U3YYEHHH
ACMOHCTPUPYCT NIOHUMAHUC JVCUUILINHBI;
XUMHUYECKUX MPOLIECCOB B enaoems: OK3aMeHalMOHHBIN Ouner

0671acTu mpo)eCCHOHANBHON | - OCHOBHBIMI HaBBIKAMHU
eSTeIbHOCTH oOparmieHus ¢ 1abopaTOpHBIM U
IpUOOPHBIM 000PYIOBaHUEM;
- METOJIaMHi XUMHYECKOTO
aHaIIN3a AN IOCIEAYIOIEro ero
UCIIONIb30BaHUS B
poeCCHOHATBHOM
JeATENbHOCTH.

6.2. HIkaasl onleHNBaAHUSA

IIkaja oueHMBAHUS YCTHOIO 3a4eTa

Orenka

Omurcanue

3a4TCHO

06yqa101111/1171051 CaMOCTOATCIIbBHO OTBETUII HA TCOPETUUCCKUC BOIPOCHI, HAITHUCAIT
BBIpAXKCHUA [JIA 3aKOHOB, YKa3aJl BCIWYWHBI B HUX BXOAAINHNEC W CAWHUIIBL
HU3MCPCHUA, PCIIACT 3aJJaHUC, MCIIOJIB3Yysa BECh apCCHAl MMCIOMINXCS 3HaHI/II\/'I,
YMGHI/II>'1 U HAaBBIKOB; YMCECT OLICHUBATL, AHAJIM3UPOBATH U O606H_IaTL, ACIaTh
BBIBOJbI, BJIaAACCT crocodamMu pelICHUA 3agaHusA; OCBOWJI H3Y4a€MbIC 3aKOHBI,
IpaBujia v MMOHATHA

HE 3a4TCHO

oOyyJaronuiics AOMYyCTHI TpyOble OMMUOKK U HE MOT NMPUMEHUTH MOJTYYECHHBIC
3HaHMUS [UUIs BBIMIOJIHEHUS 3aJlaHUs; HE CMOT OOOCHOBaTh TMPUMEHSEMBbIC
TIOJIOKEHUST; 3aKOHBI, TPaBUJIa U TIOHSITHSI HE OCBOCHBI

IIkaJjia oneHMBaHUsI YCTHOI0 IK3aMeHa

OneHka

Onucadue

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




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

OneHKa «XOpoHIO» BBICTABIACTCA OOyYarolleMycs, €CIM OH TBEPIO 3HAEeT
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3JIaraeT e€ro, He JOIyCKas CYIIECTBEHHBIX
4 HETOYHOCTE B OTBETE Ha BOIPOC, IMPABUIBHO IPUMEHSET TEOPETHYECKHE
IIOJIOKEHHUS IIPH PEIICHUM IPAaKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HEOO0XOAMMBIMU HaBBIKAMH M IIPUEMAMH UX BBITIOJTHEHUSI.

OneHka «yA0BICTBOPUTEIBHO» BBICTABIAECTCA O0ydYaroIIeMycs, €ClIM OH HMMeeT
3HAHHA TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOMJI €ro JeTajel, JOIYyCKAeT
3 HETOYHOCTH, HEJOCTAaTOYHO  MpaBHIbHbIE  (OPMYIUPOBKH,  HApYIICHUS
JIOTUYECKOW TOCJIeIOBATEILbHOCTH B M3JI0KEHUH MPOrpaMMHOTO Marepuarna,
UCIBITHIBACT 3aTPYAHEHUS MIPH BBITIOJIHEHUH MPAKTUYECKUX PaboT.

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

HIkana oneHNBaHNMS TECTUPOBAHUA HA IK3aMEHE

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

HIkaJia oneHMBaHUsI TECTUPOBAHMS HA 3a4eTe

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

6.4. TUNOBBIE KOHTPOJIbHBIE 32JaHNS WU HHbIE MATePHAJIbI:
VYka3aHbl B IPWIOKEHUU 1.



7. IlepevyeHb OCHOBHOI U JONOJTHUTEJLHOM y4eOHOM JTUTEPATYPhI, HEO0X0AMMOMH IS

OCBOEHHSI THCIMIIJIHHBI
a) OCHOBHas JIuTeparypa

1.

Eropos, B.B. TeopeTrnueckrue 0CHOBbI HEOPraHMYECKOM XUuMUH. KpaTtkuii Kypc 15l CTyIEHTOB
CETbCKOXO035HCTBEHHBIX BY30B [ DJIEKTPOHHBIA pecypc]: yued. — DiekTpoH. gaH. — CaHKT-
[TeTepOypr : Jlanb, 2017. — 192 c. — Pexxum noctyna: https://e.lanbook.com/book/91304. —
3arii. ¢ sKpaHa.

Eropos, B. B. O0mas xumus : yaeOHuK 1i1s1 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 —
Pexum noctyna: asist aBTOpU3. MOJIb30BaTENCH.

Oo6mas xumus. Teopus u 3amaum : ydebHoe mocodue mns By3oB / H. B. Koposun, H. B.
Kynemos, O. H. 'onuapyk [u ap.] ; nox penaknueii H. B. Koposuna, H. B. Kynemosa. — 5-
e u31., crep. — Cankr-IlerepOypr : Jlanb, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbii /  Jlamb : 2JeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexum mocryma: mus apropus. [Tomb30Baresei.
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 // Jlausb :
aneKTpoHHO-0ubmoreunas cucrema. — URL: https://e.lanbook.com/book/154410 — Pesxxum
JocTyna: JUisl aBTOpU3. MOJIb30BaTeNEH.

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

0) TonoJIHUTENIBbHAS TUTEPATYPA

1.

2.

['munka H. JI. O6mias xumus: yuebnoe nocodue / H. JI. ['munka. - M. : Uaterpan-Ilpecc, 2008.
- 728 c.

bokosa, T.W. Xumus: NpakTUKyM JIJIsl CTYIEHTOB MHKEHEPHBIX HAIllpaBiIeHUH [ DIEeKTPOHHBIN
pecypc] : yue6. mocodue / T.W. bokosa, 11.B. Bacunsiiosa, H.A. Kycaknna. — DneKTpoH. 1aH.
— Hosocubupck : HI'AY, 2011. — 106 c¢. — Pexum gocryna:
https://e.lanbook.com/book/4554. — 3ari. ¢ skpaHna.

Eropos, B.B. Teopernueckre 0OCHOBBI HEOPTaHUYECKOW XMMHU: KPATKUM KypC IS CTYAEHTOB
CenbCKOX03sMcTBeHHBIX BY30B. /B.B. Eropos. — CII0.: U3narensctBO «Jlanby, 2005. — 192 c.
KoBanbuykosa O.B. Xumus [ 3nextponHsliii pecypc|: yauedbnoe mocoodue / O.B. KoBanpuykosa,
O.A. EropoBa. — DnekTpoH. TeKCTOBbIe JaHHbIe. — M. : Poccuiickuii yHUBEpCUTET APYKObI
Hapomo, 2011. — 156 «c¢. — 978-5-209-03615-9. — Pexum gocryna:
http://www.iprbookshop.ru/11429.html

Kparkuii crnpaBoYHUK (PU3HKO-XUMHYECKUX BEIUYMH HEKOTOPHIX HEOPTraHWYECKUX U
OpPTaHUYECKUX COCTUHEHHH [DNeKTpOoHHBIN pecypc] / . — DIeKTPOH. TEKCTOBLIE JaHHbBIE. —
Camapa: PEABMU3, 2011. — 68 c¢. — 2227-8397. — Pexum pgocryma:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranunueckas xumusi [ DeKTpOHHBIN pecypce] : yuebHoe mocodue / O.B.
MakapoBa. — DJIeKTpOH. TeKCTOBbIe JaHHble. — CapatoB: Aii [Iu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexum poctyma: http://www.iprbookshop.ru/730.html

7. Xomuenko I'. Il. Heopranuueckas xumus: ydeOHoe mocobue / I'. II. Xomuenko, U. K.

[{uToBwu. - 2-¢ U31., mepepad. u joi. (penpunatHoe u3aanue). - CI16: OO0 "UTK TPAHUT",
2009. - 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. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TETeKOMMYHUKANIMOHHO¥ ceTu "UHTepHeT"

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

. ru.wikipedia.org - suiuksioneaus Bukunenus;

. www.college.ru - OTKpsITBIH KOJIIEIK;

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

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

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

. http://elibrary.ru — snexrponHast Hay4Hass OMOIMOTEKA.

coONO Ol A~ WN -

9. MeToauuyecKkue YKazaHnus 1Jist oﬁyqammnxm 110 OCBOCHHIO TUCHHUIIIMHBI

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

Tema 2. Onpezaenenrie MOJISPHON MacChl YTIEKUCIIOTO ra3a.

Tewma 3. Onpeznenenrie S5KBUBAJICHTa MarHusl.

Tema 4. [lpurorosieHue pacTBOpOB 3aJJaHHOW KOHLEHTPALUU.

Tema 5. DnexktponuTuueckas quccouuanus. Peakiimu HoHHOTO oOMeHa

Tema 6. BonoponHslil nokaszarens. ['uaponus coneil.

Tema 7. KoMIUIeKCHBIE COEIUHEHUSA

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

Tewma 1. 3yueHue pacTBOPOB KOHAYKTOMETPUUECKUMH METOJAMHU.

Tema 2. Kuneruka xumuueckux peakiuil. CKOpocTb XUMHUUECKHUX PEAKIIMM.

Tema 3. XuMH4EeCKOE paBHOBECHE.

Tema 4. U3yueHue pacTBOPOB MOTEHIIUOMETPUUECKUMU METOIAMHU.

Tema 5. M3yuenue sBiIeHUS KOPPO3UH.

Tema 6. Kpuockonusi B U3y4eHUH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUH U XMMUYECKON TEPMOJINHAMUKH.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MaTepnanbHO-TeXHH4YECKOe o0ecnedyeHne I CIUIIIMHbI

Criennanu3upoBaHHbIE J1a0OPATOPUHU 0 XUMHUU, CYIIWIbHbIE HIKAa(dbl, YCTAHOBKU MJIs
BaKyyMHOI'O (DHIIbTPOBAHHUSI, SJIEKTPOIIUTKH ¢ acOECTOBBIMU CETKaMH, BOJIIHbIE OaHU, ITeCUaHble
0aHM, MITAaTUBBI C IPOOMPKAMHU, TOPKH ISl pEaKTUBOB, CTEKJIIHHAS U (apdopoBasi XUMUYeCKast
nocyJia, JAepkaTesu Uil NpoOUpPOK, CIIUPTOBKU, pepaKkTOMETpPhI, BHITSKHbBIE IIKA(bI, KaMephl
JUISL XpoMaTorpaguu, XUMHUUECKUE PEaKTUBBI, TAOIHUIIBI.

12. OcobeHHOCTH OCBOEHHS TUCHUILINHBI JJS HHBAJIHU/I0B U JIHI ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSA

OOyyenune oOy4arolmUMXcsi C OTPaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBBSI  MIPH
HEOOXO/MMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJalTHUPOBAaHHOM paboyeil mnporpamMMmsl ¢
UCTIOIP30BAHUEM  CHEIHAIbHBIX METOJOB OOYyYeHUS M JAUJAKTHYECKHUX MAaTepHajoB,
COCTaBJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOTO Ppa3BUTHUS, WHAWBUAYATbHBIX
BO3MOYKHOCTEH M COCTOSIHUS 37I0POBBS TAKKX 00ydaromuxcs (o0ydaromnerocs).


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

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

* JUId MHBAJUAOB W JIMI[ C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS MO 3PEHUIO:
pa3MelieHne B JOCTYIHBIX Ui 00y4YaroluXcsl, SBISIOIUXCS CICNbIMU WU CIa0OBUIALIINIMH,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOpPMAIMK O paCIICaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIMTYCK abTEPHATUBHBIX ()OPMATOB METOJIMYECKUX MATEePHAIOB (KPYMHBIM 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
omeparmonHoii cucreme Android u 10S, koTopas He TpeOyeTr crnenuaabHO OOYYEHHOTO
accucteHra, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
Croco0oM, UCIOJIb3Ysl CHEIUAIbHBIC IITATHBIE IPOrPAMMBI JIJISI HE3PSUUX JIIOJEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT 1moiaHy0 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-JBUTATEIBLHOTO armapaTra: BO3MOXHOCTb OECHpEensTCTBEHHOrO 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) cocrapmstomiee 0,2 MOJIb KUCIOPOAA MPH 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, KOTopasi COXpaHsieT CBOMCTBA JAHHOTO XMMHUYECKOTO COSTMHEHUS

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, oIeKTpoHHas popMya kotoporo 1522522P83523P°3d°

Kakne opOWTanbHbIE KBAHTOBBIE YMCIIA €CTh Y JJEKTPOHOB aToMa, JJIEKTPOHHas (opmyla

koToporo 1s22s?2p®

K pa3neny 4. Xumnueckasi cBsi3b

o Coenunenuss oOpaszyercs 3a CU€T B3aMMHOIO MPUTSIKEHUS DICKTPONOIOKUTEIBHOTO U
AIIEKTPOOTPHIIATEIIEHOTO HIEMEHTOBY. JTO YTBEP)KICHHE

o K kakoMmy MeTOly KOBaJIEeHTHBIX CBS3€H OTHOCUTCS YTBEpKACHUE: « XMMUYECKast CBSA3b MEXKAY
JIBYMsI aTOMaMH OCYIIECTBJISIETCS C TIOMOIIBIO OHON WM HECKOJIbKHUX JJIEKTPOHHBIX TIap,
KOTOpPbIE JIOKAJM30BaHbl NPEUMYIIECTBEHHO MEXIy HUMH. XHUMHUYEcKas CBS3b BCeria
JBYXDJICKTPOHHAS M 0053aTENIFHO IBYXIIEHTPOBas. YNCIIO0 SIIeMEHTapHBIX XUMUYECKUX CBSI3EH,
KOTOpbIE CIIOCOOEH 00pa3oBBIBaTh aTOM WJIM MOH, PAaBHO €ro BaJIeHTHOCTH. B oOpazoBanuu
XUMHYECKOH CBSI3U MPUHUMAIOT YIaCTHE BAJICHTHBIC DJIEKTPOHBL. )

o XumHueckas CBs3b, 00pa3ylolIascs MeXay aToMamMH ¢ OousblIoi pasHocThio (Oonee 1,5 mo
mkane [lonmwHTra) SJIEKTPOOTPHUIIATEIHPHOCTEH, MPU KOTOPOM oOIIas AJIEKTPOHHAs Tapa
MOJTHOCTBIO TMEPEXOTUT K aTOMY € OOJIBIIEH AIeKTPOOTPUIIATENBHOCTBIO.

o XuMHYecKas CBA3b, 00pa3yrolascs Mexay aTOMaMH ¢ HEOOJIbIION pa3HOCThIO (MeHee 1,5 mo
mkane [lonuHra) »aeKTPOOTPHULIATENBHOCTEH, MpPHU KOTOpPOH o0Imas >3JIeKTpOHHas mapa
CMeEIIeHa K aTOMY € OOJBIIEH AIeKTPOOTPHUIIATEITEHOCTHIO.

o B BemecTBax, 00pa30BaHHbIX MyTEM COCIUHEHUSI OJJUHAKOBBIX aTOMOB, XUMUYECKas! CBSI3b

O O O O O O O 0 0 o0
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XuMHUECKas CBsI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tun cBsizu Mex 1y aToMaMu Kajlusl U KHCIIOpo/ia B KapOoHaTe Kaus
Kakoli Tun cBsizu Mex1y aToMamMH KUCJIOpoJa U yIieposaa B KapOoHaTe Kaaus
Kakoii Tun cBsizu Mexa1y aToMaMH KUCJIOpoa U BOAOPoa B KapOoHaTe Kanus
KoBasieHTHBIE HEMOJIAPHBIE XUMUUECKHUE CBSI3M UMEIOTCS B BEILIECTBAaX

K paspeay 5. lucnepcunie cucrtembl. PactBopbl. Crioco0bl BbIpaskeHHsl KOHIEHTPALMU

O O O O O O OO0

o

HcTruHHBIA pacTBOp — 3TO

YacTuubl 1ucrepcHoi a3l HCTUHHBIX PACTBOPOB UMEIOT Pa3Mephl:

JucnepcHas ¢a3a MHUIMYIUX HAITUTKOB

Adp030J1eM ABIIAETCS:

OMyIbCHSI — 3TO CUCTEMa, 00pa30BaHHAS

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

IIpu pacTBOpeHUN IPOUCXOIAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JAHHOM Temrmeparype OoJjibllleé HE pacTBOpPSETCs, T.€.
pacTBOp, HAXOAIIUICS B COCTOSSHUM PAaBHOBECHSI C TBEPOH (ha3oil pacTBOpsiEMOro BEIIECTBa,
Ha3bIBACTCS

HenacelleHHplil pacTBOp — 3TO pacTBOP, B KOTOPOM IPH JTAHHBIX TEMIIEpaType U AaBICHUHU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHUE YXKE COJIEPrKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllleHHBI PAacTBOP — 3TO PacTBOpP, KOHLEHTpalus BELIECTBA B KOTOPOM BBIIIE
KOHIIEHTPALlM1 HAaCBILIEHHOT0 pacTBOpa (IIpH JaHHBIX TEMIIEPAaType U JaBJIeHUH) (1a-HET)

K pa3zneny 6. Teopus 3j1eKTpoJMTHYECKO qucconnanus. Peakiium noHHoro oomeHa.

o O O O

(@]

o

Crenenp AMCCOIMAIIMH PACTBOPEHHOIO AJIEKTPOJIUTA BO3PACTALT MPHU

Kucibie conu mpu aucconuanyu JarT

["a3 BIgENIACTCS TPU B3aUMO/ICHCTBUU PACTBOPOB

CokpameHHoe HoHHOe ypaBHeHue Ba?* + SO42 = BaSOs COOTBETCTBYET B3aMMOIEHCTBHIO
MEX]1y BeIlleCTBaMU

Coxpamennoe nonsoe ypapaenne CO3z> + 2H* = CO2 + H20 coOTBETCTBYET B3aHMOIEHCTBHIO
MEX]1y BEIlleCTBaMU

UMHUYecKol peakuuu Mexnay ruapokcuaoM Mmeau (II) m pactBopoM cepHON KHCIOTBI
COOTBETCTBYET COKpPAIIEHHOE HOHHOE ypaBHEHUE

B BoHOM pacTBOpe CTyneHYaTo JUCCOIMUPYET

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

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

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

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

o

o O O O

O O O O O O

IIpou3sBeneHne KOHUEHTPALMM T'MAPOKCHI-MOHOB M MOHOB BOJOPOJA HA3bIBAECTCS MOHHBIM
IPOM3BEACHUEM BOBI (Ja-HeT)

3HaueHue MOHHOTO NMPOU3BEACHNUE BO/bI IIPU KOMHATHOW TeMIepaType

BonopoaHsiM IokasaTeneM Ha3bIBaeTCs

B neitpansHol cpene pH

KoHIeHTpamus HoHOB Boopoa 10 Mosib/i1. BEIUMCIHTS KOHIIEHTPAIMIO THAPOKCHI-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauennn pH=11

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

[Tpu 3nauenun pH=7 peakuus cpessl en04Has (J1a-HeT)

[Tpu 3Hauenuu pH=2 peakiuus cpeabl Kucias (Ja-HET)

IIpu pH<7

ITpu 3nauennn pOH paBHOM 7 peakuust cpesl



o 3anummute 1udpoit pH BoxgHOro pacTBOpa, B KOTOPOM KOHILEHTpAIMs ruapokcu-nonos OH-
pasHa 107 moms/n
3anumute mudpoit pH pacTBOpa, KOHIIEHTpAIUS BOAOPOIHBIX HOHOB B KoTopoM pasHa 0.001
M
XUMHUYECKOE B3aMMOJICHCTBUE COJIH C MOJICKYJIAMH BOJIbI HA3bIBACTCSI
Peakuust ruiposinza OTHOCUTCS K peaKIUsIM
['uaponu3y He MOABEPTalOTCs CONM, 00pPa30BaHHbIC
Bri6epute conm, 06pa3zoBaHHOM C1a00i KUCIOTOW U CHIIbHBIM OCHOBAaHHUEM
K pa3neay 8. KomniekcHble coequHeHust
o Teopusi KOMIUIEKCHBIX COEIMHEHUN OCHOBaHA
o LlenTpambHOE MECTO B KOMIIJICKCHOM MOHE 3aHUMAECT
o UYacrtuna (KaTuoH, AaHHOH, HEWUTpajdbHAs MOJIEKYJla), KOTOopas KOOPAMHHUPOBAHA
KOMILJIEKCO0Opa3oBaTeieM Ha3bIBACTCA
KoopaunanuonHoe 4uciio yka3blBaeT Ha
CreneHb OKUCIIEHHs HOHA-KOMILIEKCO0OpasoBaTesis B KommiekcHoM none [Ni (NHz)sCI]*
Bri6epute Gpopmyny nenranuanoakadeppara (II) kamus
KommiuexcHomy coenunennto K3[Co(NHz)2 (NO2)s] cooTBeTcTBYET Ha3BaHue
B coeaunenun Ks[Fe H20 (CN)s] koopAMHAIHOHHOE YHCIIO PABHO
KoMIutekcHbIE COCIUHEHUS TIO0 TEPBUYHON JUCCOIMAIMY BBICTYNAIOT KaK CHIIBHBIC
3JICKTPOJIUTHI (J1a-HET)
KoMIutekcHbIe COCTUHEHUST TI0 BTOPUYHOM JUCCOLMAIMU BBICTYIAIOT KaK CHIIbHBIC
3JICKTPOJIUTHI (J1a-HET)
o KoHcranTa paBHOBECHS TUCCOIMANNN KOMIUIEKCHOTO MOHA HA3bIBACTCS
KoHcTanTa ycTOHYMBOCTH - 3TO BeTMYHHA 00paTHasi KOHCTAHTE HECTOMKOCTH (Ja-HeT)
o UYem meHble 3HaYEHNE KOHCTAHTHI HECTOMKOCTH, TEM YCTOMYMBEE KOMIUICKCHBIN MOH (1a-
HET)
o [Ilpu pactBopenun Naz[Zn(OH)4] B Boge oOpasyroTes
CrerneHb OKUCICHUS HOHA-KOMILIEKCOOOpa3oBaresis B KoMIuIeKCHOM coeauaeHnn K[PFs)
o Haspanwuro — rekcanutpokobansTar (I11) kanms cooTBeTcTBYET (hopmyIna

o

0 O O O
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IMpoueaypa oueHUBaHUS TECTUPOBAHUS (IJTEKTPOHHbIM BAPUAHT)

TectupoBanue 00y4arOMIUXCS UCIONB3YETCS B TEKYIIEM KOHTPOJE M B MIPOMEKYTOUHOMN
aTTeCTally ]ISl OIICHWBAHUS YPOBHS OCBOCHHOCTH CTYJICHTAMH DPA3JIMYHBIX PA3/ICIOB U TEM
JMCIUILTMHBL U Tpou3BoauTCs B cucteMe Moodle Ha caiite «Test DUOC ®I'BOY BO I'AY
CesepHoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3pabaThIBaeT U pa3MellaeT Ha CTPAHUIIE CBOETO Kypca TECThI, YKa3bIBas
B MX HACTPOHKAax JaThl, KOTJIa TECThl OYAYT MOCTYIMHBIMHU IS TIPOXOXKIACHHS, BPEMs, KOTOPOE
OTBOJIUTCS Ha BBIMOJTHEHUE OJHON MOMBITKH, KOJHYECTBO MOMBITOK, MPEAOCTABISIEMOE KAKIOMY
crynenty. OOydaroluecsi MOJdydaroT HMHQOpPMAlUIO O JlaTeé M BPEMEHH TeCcTHpoBaHUs. B
Ha3HAYEHHOE BPEMsl CTYACHTHI 3aXOIAT B cucTeMy MOoodle ¢ JUYHOro akKayHTa M MPOXOMISAT
tectupoBanue. Ilocne TectupoBanus ¢popmupyercs Ttabiuia ¢ oneHkamu oOydaromuxcs. Ilo
pe3ynbTaTaM MPOBEPKH PE3yJIbTaTOB TECTUPOBAHUS BBICTABIAIOTCS OIIEHKU B COOTBETCTBHH C
KPUTCPUSMHU.

IkaJsia oueHMBaHUsI TECTUPOBAHMS HA 3a4eTe

%o BLINOJHEHUS 3aaAHUA Pe3yabTaT
50 -100 3a4YTEHO
Mmeree 50 HE 3a4TE€HO

BOHpOCl)I AJIA ¢IaYM YCTHOIO0 3a4€eTa


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

Kon

KOMIIETEH Bompocsl
005071

1. ArtomHO-MonekynsgpHoe yueHrne. OCHOBHBIE MOHATUS XUMUU.

2. 3aKOH COXpaHEHHUs MacChl BELIECTB, €r0 3HAYCHUE B XUMUH.

3. 3aKoH KpaTHBIX OTHOLICHUH.

4. 3aKoH IOCTOSIHCTBA COCTABA.

5. 3axon ABoranpo, ciaeICcTBUS U3 3aKOHA. MOJISIpHBII 00BEM.

6. OCHOBHBIE I'a30BbIE€ 3aKOHBI.

7. 3aKkoH DJKBHUBAJICHTOB, TMOHATHE 00 »JKkBHUBajIeHTe. CrHocoObl pacyera
JKBHMBAJICHTA IIPOCTOTO U CJIOKHOT'O BEIIECTBA.

8. OTKpBITHE JIEKTPOHOB U PEHTTEHOBCKUX JTy4eH.

9. OTKpBITHE U CYLTHOCTH ABJICHUS PaIMOAKTUBHOCTHU 3JIEMEHTOB, 0.-, -, Y-Ty4H.

10. Mogens atoma J[x.Tomcona. [Inanerapuas monens Pesepdopaa. [Toctynarsr
bopa.

11. CoBpemeHHbIE IpeacTaBiIeHUsT O CTpoeHUM aroma. CocTaB aTOMHBIX SJIEP.
[TonsiTue 06 n3oTonax.

12. KBaHTOBBIC YHCTIA.

13. PacnipesienieHne 351eKTpOHOB 110 3HEpreTuueckuM ypoBHsaM. [lpunnun [Taynu.
IIpaBuno Xynna. IIpaBuna Kneukosckoro.

14. TlombITkH KiIaccupUKAIMK XUMUYECKHX d1eMeHToB 10 JI.M. Menneneena.

15. OtkpeiTe MeHnaeneeBbIM epUoINYecKoro 3akoHa. Ilepuoanueckuii 3aKoH.

16. CtpykTypa NEpHOAMYECKOM CHUCTEMBI 3JIEMEHTOB. lI3MeHeHue CBOMCTB

OIK-1 AJIEMEHTOB 110 IEPUO/AM U TPYIIIIaM.

17. s-, p-, d-, f-amemeHTBI U MX MecTO B mepuoandeckoil cucreme. CemeiicTBa B
I1C.

18. XapaxTepucTuka 3j1eMeHTa [0 UX MOJIOKEHHIO B IEPUOINYECKOIN CUCTEME.

19. Xumuyeckast cBs3b Illomsitme 00 osHeprum cBs3u. HackimaemMocts
HaIPaBJIEHHOCTh XMMHUYECKOH CBSI3H.

20. [lonatne o THUOPUAM3ALUHU DIIEKTPOHHBIX OOJAKOB M MPOCTPAHCTBEHHOMN
KOH(UTypaluu MOJEKYI. G- U T-CBA3b.

21. KoBasenTHass xuMH4Yeckas CBs3b. OOMCHHBIH W JIOHOPHO-AKICTITOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.

22. VloHHas XUMUYeCKas CBSI3b.

23. Merannuueckasi CBs3b.

24. BonopojHas cBs3b. MEXMOIEKYISPHbIE B3aUMOIEHCTBHSL.

25. lucniepcHbie cuctembl. CTeneHb AUCIEPCHOCTH BemmecTBa. Kiaccudukarms
JUCIIEPCHBIX CUCTEM. PacTBOpBI Kak AMCIIEPCHBIE CUCTEMBI.

26. Knmaccuukanust HICTHHHBIX pacTBOpoB. PactBopumocTs. ['mapatHast Teopus
pactBopoB /I.1. Menzeneesa.

27. PactBopuMmocTh  BemiecTB. TemioBele  3(QQEKTHl MPU  PACTBOPEHUMU.
3aBHCHUMOCTb PaCTBOPUMOCTH OT JIaBJIEHUS U TEMIIEPATYPHI.

28. O0mas xapakTepuCTHKa pacCTBOPOB H Tpoliecca pacTBOpeHus. PactBopumocTh
TBEP/IBIX, KUJKUX U ra3000pa3HBIX BELIECTB.

29. KoHIeHTpamust paCTBOPOB U CIIOCOOBI €€ BBIPaKECHUSI.

30. Teopust ~ 3nekTponuTHUecKoW  auccornuanuu.  CTemneHb,  KOHCTaHTa
IEKTPOIUTUYECKON TUCCOLUAINH.

31. [Ipumenenre 3aKkoHAa JEHCTBYIOIIMX MacC K HOHHM3AIMHM  CJIaObIxX
AJIEKTPOJIUTOB. 3aK0H pazdasneruss OcTBagba.

32. OCHOBHbIE MOJOKEHUSI TEOPUH CHIIBHBIX JIEKTPOIUTOB. I IOHATHE aKTUBHOCTH

HOHOB.




33.

34.

35.
36.

37.

38.

39.

Peaknun monHoro oomMeHa. YcnoBus nporekanusi. CocTaBlIieHHE ypaBHEHHUI
peakiuii HOHHOTO 0OOMEeHa.

Hucconmanuss Boapl. MOHHOE npou3BeNEHHME BOABI MU €ro CBOMCTBA.
Bonopoansiii nokaszarens. bydepHbie pacTBOpEHI.

Pacuér u metonb! uzmepenus pH pactBopos.

I'maponus coneit. Tunuynelie cirydan rugponnsa. OOpaTUMbII U HEOOPATUMBII
TUAPOIU3.

OCHOBHBIE ~ TIOJIO)KEHUSI ~ KOOPAMHAIIMOHHOW  TEOpuH  0Opa3oBaHUS
KOMIIJIEKCHBIX CO€ITUHEHUM.

Homenknarypa u u3oMepuss KOMIUIEKCHBIX COEAMHEHUH. 3HadyeHHE
KOMILJIEKCHBIX COCIMHEHUI B XUMHUH.

Jucconuanusi KOMIIJIEKCHBIX COEAMHEHUN. YCTOWYHMBOCTh KOMILIEKCHBIX
coeMHeHUI. KOHCTaHThI HECTOMKOCTH M YCTOMYMBOCTH KOMIUIEKCHOT'O MOHA.

Oo0pa3sen 3a4eTHOrO0 OMJIeTa (2 ceMecTp)

OI'BOY BO T'ocynapcTBeHHbIl arpapHbiii yHuBepcuTeT CeBepHOTo 3aypabs
ATpOTEeXHOIOTMYECKUNH UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VYyebOHas nucHUAILUINHA XUMUA

JUIsl HaripaBiieHUs oAroToBkU 35.03.06 «ArpouHKeHepus»

3auerHsbril Omitet Ne 1

1. Xwummueckast cBs3b [loHsTme 00 sHeprum cBsi3u. HacellmaemMocTs M HaIlpaBIEeHHOCTD
XUMHUYECKOU CBS3H.

2. Homenknarypa u wu30MepHs KOMIUICKCHBIX COEAMHEHHWH. 3HaueHUE KOMIUIEKCHBIX
COCIMHEHUI B XUMUHU.

3. Haiiti poreHTHYI0 ¥ HOpMaJbHYI0 KOHIeHTpanuu 1,5M pacTBopa CONSTHOW KHUCIOTHI
(mnotHOCTH pactBopa 1,05r/mi)

Cocrasui: Boakosa H.A. / / « » 20 T
3aBenyromuii kageapoi / « » 20 T

ITpouenypa onenuBanusi 3a4eTa

3ayer NMpoXoAUT B MHCbMEHHOH (opme M B (opme cobecenoBaHMs HO Marepualry
quciumuinHel. OOydaromeMycst JoCTaeTcsl BapuaHT 3aJaHusl MyTeM COOCTBEHHOTO ClIy4ailHOro
BbIOOpa U IpeAocTaBisieTcs 15 MUHYT Ha MOJArOTOBKY. 3all[UTa TOTOBOTO PELICHHUs IPOMCXOIUT B
BHJIe COOECEeIOBaHMS, HA YTO OTBOAUTCS 5 MUHYT. 3aJjaHUEe COCTOUT U3 3 BOMPOCOB, TpeOyromne
YCTHOT'O M MMCbMEHHOT'0 0TBETA (T€3HUChI OTBETA, (POPMYJIbI 3aKOHOB M BEJIMYMH B HETO BXOJIAIINX,

CXEMBbI, YPaBHEHUS).

Ikaja oueHMBaHUs YCTHOI'O 3a4eTa

OneHka

Onucadue

3a4YTCHO

CTYACHT CaMOCTOATCIIBHO OTBCTUJII Ha TCOPCTHYCCKUC BOIIPOCHI, HaIIMCAI
BBIPpAXKCHUA [JIA 3aKOHOB, YKa3aJl BCIWYHWHBI B HUX BXOJAAINHNE W CAWHHUIIBL
N3MCPCHUA; PCIIACT 3aJaHUC, HCIIOJIb3Ysl BCCh APCCHAJI MMCHOIINXCS 3HaHHﬁ,




YMEHUW W HABBIKOB, yMEET OIICHWBATh, aHAIIM3UPOBATh W 0000IIATh, JENaTh
BBIBOJIBI; BIIQJICET CIOCOOAMU PEIICHUS 3a/aHUs; OCBOMJ M3y4aeMbIe 3aKOHBHI,
npaBujIa U TOHSTHS

HE 3aYTCHO | OO0YYaroIuiics JOMYCTHI rpyOble OMHMOKM M HE MOT MPUMEHUTHh HOJIYYECHHBIC

3HaHUA [JJIs1 BBIIIOJIHCHUS 3aJaHusg, HE CMOT 000CHOBATh IIPUMCEHSACMBIC
IMOJIOKCHMA; 3aKOHBI, ITPAaBUJIa U ITOHATHA HC OCBOCHBI

HpI/IMepHLIe 3aJJaHUA 1JId JK3aMeEHa B (bopMe TECTUPOBaAHUA

Komnerennust OIIK-1. CriocobeH pemarh TUIOBBIE 3a/1a9¥ TPO(HECCHOHATLHON ACSITETLHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMYECKHUX M €CTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

(@)
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K pa3sneny 9. DinekTponpoBogHocTh pacTBopoB. Konaykromerpus

XO0poII0 IPOBOJIUT AICKTPUICCKHI TOK PACTBOP

Bp16epuTe MpOBOAHUKH IEKTPUIECKOTO TOKA

Pacrionoxute HOMEpa BOJHBIX PACTBOPOB B TOPSAKE YBEIMUYCHHUS JIEKTPOIPOBOTHOCTH 1 —
KOH, 2 — HCI, 3 - H2CO3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCIEI0BATEIHHOCTH
ugp 6e3 mpoOeioB)

MeTo/1, OCHOBaHHBIN Ha H3MEPEHUH AJICKTPOIIPOBOIHOCTH PACTBOPOB, HA3bIBACTCS
KonaykromMeTpuss TpUMEHSICTCS JUIsl ONMPEICICHHS BJIAKHOCTA IOYBHI, 3€pPHA, KOPMOB,
MPOIYKTOB (J1a-HET)

Bripakenue 3aKoHa HE3aBUCUMOTO TIEPEMEIISHUST HOHOB JIJIsI PACTBOPA AJICKTPOIUTA HMECT
BH/T

3aKOHa HE3aBHCUMOTI'0 IIEpEeMEIIEHHsI HOHOB OTKPBIT CBaHTe AppeHHycoM(J1a-HET)

3aKoHa HE3aBHCUMOT'O TIepeMEIIeHHsI HOHOB OTKPHIT Bunbreasmom KomnbpayiieM (na-Her)

Y aenbHas 3IeKTPOIPOBOIHOCTD —

DKBUBaJICHTHAS IEKTPONPOBOIHOCTD —

[Tpu yBeTMUEHUN KOHIICHTPAIHH JICKTPOIATA yIeIbHAS JICKTPOITPOBOAHOCTL PacTBOPa
DNEKTPONPOBOJHOCTH PACTBOPOB AIIEKTPOIIUTOB C MOBBIIIEHUEM TeMIiepaTypsl Ha 1 rpagyc

pasaenay 10. O6mme cBoiicTBa MeTAJLII0B

Kputepuii, nexamuii B OCHOBE pa3/ieJICHHs] METAJUIOB Ha JIETKUE U TSXKEIbIe

B 3eMHoi1 KOpe OosbIle Bcero

Bri6epuTte psii caMoro TBEpIOTO M CaMOro TYTOIJIaBKOTO METAJIIOB COOTBETCTBEHHO

[Tpu HarpeBaHUHU IEKTPOIPOBOTHOCTh METAIOB YMEHBIIACTCS(1a-HET)

SIBjeHME CyYIIECTBOBAaHMsI MeTalljla B pa3HBIX (OpMax B TBEPAOM COCTOSHUU, WIIH
CIIOCOOHOCTh MPUHUMATh Pa3IMYHbIE KPUCTAJUINYECKUE (POPMBI

CBOHCTBO MeETaNIOB BBIOpAchIBaTh JJIEKTPOHBI C TMOBEPXHOCTU TOJ JACHCTBUEM
SJICKTPOMArHuTHBIX BOJIH, YTO O6YCJ'IOBJ'IGHO CJIa00M CBA3BIO BAJIEHTHBIX SJICKTPOHOB C AAPOM
CBOHCTBO MeETaUIOB, OOYCIOBIEHHOE MPUCYTCTBUEM B HEM CBOOOJHBIX 3JIEKTPOHOB,
KOTOPBIC HAITPABJIICHHO NEPEMEINAIOTCA IMPU HAJIOKCHUU DJICKTPUICCKOT'O TOKA

Mertann, UWCHONB3YeMBId s CIUIAaBOB, MPHUMEHSIEMBIX B CAMOJETOCTPOCHHH; JUIS
BOCCTAHOBJICHHSI METAJUIOB U3 OKCHJIOB: YCTOHYHBBI KOPPO3UH, C MAJIOW TNIOTHOCTHIO —
[Tapa meTanmioB, koTopas OyAeT BhpadaThIBaTh HAUOOIBIIIEE HAMPSHKEHUE B TaIbBAHUYECKOM
JJIEMEHTE

DHeprus, HeoOXoauMast I yaleHHsI AIEKTPOHA U3 U30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0OJIBIIIOE PACCTOSTHUE

Benuunna, KOMMYECTBEHHO XapaKTepU3yeT CIOCOOHOCTh MeTalljla OT/AaBaTh AJIEKTPOHBI B
pacTBope, T. €. €r0 BOCCTaHOBHUTEJIHHBIE CBOMICTBA



K paspeny 11. Xumnueckasi KHHeTHKA

@) o O O O

O

O

OCHOBHOM 3aKOH XUMHYECKOW KUHETUKH TJTACUT

OCHOBHOM 3aKOH XUMHUUYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KUHETUKU CPOPMYITUPOBAH

[Topsiiok XMMHYECKOW pEeaKuu — 3TO CTENEHb B KOTOPYIO HYXXHO BO3BECTH KOHCTaHTY
CKOPOCTH XUMHUYECKOM PeaKkI[ui B BIPAXKEHUU 3aKOHA JACHCTBYIOLIUX Mace (J1a-HET)

[Topsiiok XMMHUECKOM peaKIMu — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHIIEHTPALUIO
pearupyromux BelecTB B BRIPAKEHUH 3aKOHA JEHCTBYIOIIUX Mace (J1a-HeT)

Hucno MoJieKyJl, y4acTBYIOIIMX B AJIEMEHTAPHOM aKT€ XMMHUECKOU PEaKIHU — 3TO

Ennnuna namepeHns CKOpoCTH TOMOT€HHOW XMMUYECKON peakuuu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh XuMmHueckoil peakiuu 2A(r) + B(r)= C, ecam
KOHIICHTpAIMs BemecTBa A yBeauduTcs B 3 paza? (oTBeT AaiTe mudpoii)

Bo ckoibko pa3 yMEHBLIMTCS CKOpOCTh Xumuueckoil peakuuu A(r) + 3B(r)\= C, ecnu
KOHIICHTpaIlus BemecTBa B ymenbimmrces B 3 pa3za? (OTBET gaiite mudpoi)

OueHute N3MEHEHUE CKOPOCTH XUMHUuecko peakuuu 2A(r) + B(r)= C, eciiu KOHLIEHTpaLHo
BEILECTBA A YMEHBIIUTH B 3 pa3a, a KOHIEHTpALHIO BemecTa B yBennuuts B 3 pasa
CKopocTh TOMOTEHHOM peakIMy MPOTEKAroIeH B BOAHOM PAaCTBOPE 3aBUCUT OT

CpenHsiss CKOpPOCTh TOMOTE€HHOM XMMHYECKOM peakuuu [0 W3MEHEHUIO KOHILIEHTPALUU
U3MeEpsIeTCs

K kakoil TeOpuu OTHOCUTCS JTAHHOE ONPEJEICHUE: B PEAKIIMM MOT'YT y4acTBOBAaTh TOJIBKO T€
MOJIEKYJIbI, SHEPTUS KOTOPBIX OOJIbIIIE CPETHEN IHEPTUU MOJICKYJI Ha KAKYIO-TO ONPEICICHHYIO
BEJIMYUHY

DHeprusi akTUBAIIUU JICKUT B JINAMA30HE

K pasneay 12. OkucauTeIbHO-BOCCTAHOBHUTEIbHbBIC PEAKIIUHA

O O O O O O O O

o O O

O O O O O

o

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

OxucnuTens — 310

[Tpouecc BoccTaHOBIIEHUS — 3TO MPOLIECC

JlaHHO€ BeIIeCTBO SABISAETCS TOJIBKO OKUCINUTENIEM

JlaHHOE BelIeCTBO SABISETCS TOIbKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBHE MEXy OJypeaKkIMel 1 Ha3BaHUEM Ipolecca

YcTaHOBHTE COOTBETCTBUE MEKY YPaBHEHHEM XMMHUECKON peaklUy U €€ TUIIOM
VYCcTaHOBUTE COOTBETCTBHE MeX1y aromMoM ¢ochopa B QopMmyne BelecTBa MU €ro
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBIISATH
OKHCIUTENBHO-BOCCTAHOBUTEIBHONW PEAKIIUEN SIBIIAETCS

BoccranoBuTenbHbIE CBOICTBA a30T MPOSBISET B peakluu

B coenunenusx: PH3, P205, H3PO3 ¢ochop nmeer creneHn OKHCICHHS, COOTBETCTBEHHO
paBHBIE:

BoccranoBHTEIbHBIE CBOMCTBA KEJIE30 NPOSBISAET B PEAKIIUN:

MuHUMaNbHYIO CTENEHb OKUCICHUS XJIOP MPOSIBIISIET B COETMHEHUU

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

HaunbGonpiyto cTenieHb OKUCIEHUS] MapraHell UMEeT B COEMHEHUH

B ypaBHenuun peakumu, cxema kotopoir H202 + HI — H20 + 12 kospdunument nepen
(bopMyIIoi OKUCIUTENS paBEeH

OnnHaKoBYIO CTENEHb OKUCIEHUS JKEIIE30 MPOSIBIIET B COEAUHEHUAX:

K paspeny 13. Duaexkrposn3. 3aKoHBbI 3J1eKTPOIN3A.

@)
@)

DIIEKTPOJIN3 —

JlononHUTENbHOE HAMPSHKEHUE, KOTOPOE HAAO MPUIOKHUTH K AJIEKTPOAAM, JAJS TOTO YTOOBI
AIIEKTPOJTH3 M1 OeCTPENsITCTBEHHO HA3bIBACTCS

[Tpoueccst Ha kaTone K(-) mpu snexTponmse

[Ipomieccrl Ha aHO/IE A(+) TP DIEKTPOIIU3E



o

Onpenenure BEpHOE ypaBHEHME IIpOLiEecca, MPOTEKAIOIIEr0 Ha AHOJAE IPHU 3BJIEKTPOIIH3E
BogHOTO pactBopa conu KCl

Onpenenure BEpHOE ypaBHEHUE IIPOLIECCA, MPOTEKAIOIIEr0 HAa KaToJe IpHU 3BJIEKTPOINU3E
BoaHOTO pactBopa conu KCl

Onpenenure BEpHOE YpaBHEHME IIpOLIECCa, MPOTEKAIOIIET0 Ha aHOAE IIPH 3JIEKTPOJIU3E
BOJIHOTO pacTtBopa coiu AgNO3

Onpenenure BEpHOE ypaBHEHME IIpoliecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU BJIEKTPOJIH3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE ypaBHEHHE IPOLIECCA, MPOTEKAIOIIEr0 HAa KaToJe IpHU 3BJIEKTPOIHU3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE YpaBHEHME IIpoLiecca, MPOTEKAIOIIEr0 Ha aHOJAE IPHU 3BJIEKTPOJIM3E
pactBopa coinu AgNOs3

[Tpu snexTponuse paciuiaBa cyjib(ara MarHus Ha KaTo/e BBILACISETCS BOJIOPOI (J1a-HET)

K paspeny 14. Duexkrpoxumunueckue npoueccol. [lorenumomerpus

O O O O 0 O O

O

Ha rpanune pasznena ¢a3 T)k BOSHUKACT

VYpaBuenue HepHcTa oTpakaeT 3aBUCUMOCTD

VYpaBHeHue, jexallee B OCHOBE NOTEHIIMOMETPUYECKOTO METOAa

DNEeKTPOIHBINA MOTEHIIMAI BO3HUKAET Ha TpaHuUIle pa3aena das3

PaBHOBECHBIN AJIEKTPOAHBIN MOTEHIIMAN PACCYUTHIBAIOT MO ypaBHEeHUIO Bant-I'odda (na-uer)
YpaBHenue HepHcTa, onpeaessitonero paBHOBECHbIN ANEKTPOAHBIN NOTEHIUA UMEET BUT
Ha rpanune pasnena ¢a3 T)k BO3SHUKAET CION U3 3apsSKEHHBIX YaCTHUII, KOTOPBIM Ha3bIBaeTCS
(3 cnoBa)

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

[ToreHMOMETpUS TPUMEHSETCS 7Sl ONMpPEeIeHHs] KOHIEHTPAlluu BOJOPOJHBIX MOHOB (Ja-
HET)

[ToTeHnOMETpUS TPUMEHSETCS JJIs OTMPECIICHUs COTECOePKAHUS (J1a-HET)

K pasneay 15. Koppo3ust Mmera/uioB. Cioco0bl 3a1MTHI 0T KOPPO3UU

o

o

o O O O @)

o O

o

Koppo3usi SBISETCSI HEKOHTPOIMPYEMBIM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM MTPOLIECCOM,
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)

Koppo3zus — 3to

Mertainn npu Koppo3uu

IIpyn4rHOM KOPPO3UH SABISAETCA

HauOonpiiee pacnpocTpaHeHHE HMEET KOpPpO3Usi METAIJIOB TOJNBKO C KHUCIOPOAHOM
nenosisipu3aiuen (J1a-Her

HanOonee akTHBHO KOPpOIUpYET

PesynapTar mpoTekaHus KakMX XMMHMUYECKHUX pEaKIUil, B KOTOPHIX IMOCJIE pa3pylIeHUs
METAIJIMYECKON CBA3M, aTOMbl METalyla M aTOMBbI, BXOZSIIME B COCTaB OKHUCIIUTENEH,
00pa3yroT XUMHYECKYIO CBSI3h

YpaBHeHHE, KOTOPOE MOXKET OBITh IPUMEPOM ra30BOM KOPPO3UHU

K paszpeay 16. Kossmurarusnsle cBoiictea. Kpuockonust

o

o

MCTO,Z[, OCHOBaHHBIN Ha HU3MCPCHUU NOHUKCHHA TCMIICPATYPhlI KpUCTAJUIU3AllUHU pacTBOpa,
Ha3bIBACTCA

KpI/IOCKOHI/Iﬂ IMPUMCHSACTCA U1 ONPCACIICHUA OCMOTHYCCKOI'O AaBJICHUSA (Ila-HeT)

B ocHoBe KPHUOCKOIMNMYCCKOIro METoAa JICKHUT

BBIpa)KeHI/IC IEpBOro 3aKOHA Paynﬁ AJId paCTBOpPaA 3JICKTPOJIUTAa UMECT BU



Han pacTtBopoM naBieHUE HACHIIIEHHOTO TMapa pPacTBOPUTENS BBIIIE, YeM HAJl YHCTHIM
pacTBopuTeNeM (1a-HET)
Han pactBopoM J1aBieHHE HACBIIIICHHOTO IMapa PaCTBOPHUTENS BCETAa HUKE, YEM HaJ YHCTHIM
pacTBopuTesieM (1a-HeT)
PacTBOp caxapa u pacTBOp MOBApEHHOW COJM MPH OJMHAKOBBIX MOJISIILHBIX KOHIICHTPAIHSIX
3aMEep3HYT IIPH OJHOU U TOM ke TeMIeparype (1a-HeT
3akon Bant-T'odda mno3BonseT paccUUTHIBATE OCMOTHYECKOE [aBJICHHE pa30aBICHHBIX
PacTBOpPOB (11a-HET)
IIpy oaMHAKOBOM KOHILIEHTpAalMM PacTBOPEHHOI'O BEIIECTBAa KOJUIMIATHBHBIE CBoOWcTBa (Ap,
pocm, ATkp, ATkuUIT) pacTBOPOB AIEKTPOIUTOB
Pacnonoxure HOMepa BOJHBIX pacTBOPOB B TMOPSAKE TOHIDKEHUS TEMIIEPaTyp
kpuctaumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(oTBET BBECTH B BUJIC MTOCIIEOBATEILHOCTH (P 6e3 mpoOeioB)

IIIkajia oeHUBAHUS TECTHPOBAHUS HA DK3aMeHe

%o BLINOJHEHUS 3aaHUA Banaa mo 5-0aapH0H cucreMme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2

BOl'lpOCLI AJIsl C1aY4 YCTHOT0 3K3aMEHa

KOMIICTCHIINU

Kox Bormpocst

1. DneKkTponpoBOIHOCTb Cpell, YJAelbHas 3JIEKTPONpPOBOAHOCTh. Crnocod
M3MEpEHUs U NpaKkTu4decKkoe npuMeHeHne. Konpykromerpusi.
2. DKBUBAJIEHTHAs 3JIEKTPONPOBOAHOCTh. COOTHOIIEHHE €€ C YAeTbHOH
JIEKTPONPOBOJIHOCTBIO M C TMOJABMXHOCTBIO MOHOB. 3akoH Kombpaymia.
[IpakTHueckoe MpuMEHEHHE
3. IIpakTuueckoe omnpeneneHne KOHIYKTOMETPUUECKUM METOJIOM CTEIIEHU U
KOHCTAHTBI AJIEKTPOJIUTHUECKOHN AUCCOIMAIMU CIa0bIX AIEKTPOJIUTOB.
4. TlpakThueckoe  OmpeAeleHHE  KOHAYKTOMETPUYECKMM  METOJOM
aKTUBHOCTH U KO3 (UIIMEHTa AKTUBHOCTU CHIIBHBIX 3JIEKTPOIUTOB.
Kongykromerpruueckoe TutpoBanue. OCHOBBI METO/A, IPUMEHEHHUE.
OIIK-1 6. Tlonoxenme metayuioB B mepuogudeckoin cucreme .M. Menneneesa.
CrtpoeHne aTOMOB METAJIJIOB.
®dusnyeckue cBOCTBa MeTaloB. [[puMenenne MeTamios.
8. CnocoObl TMoJyuyeHHs] METAUIOB W3 OKCHIHBIX, CYIbQHUIHBIX U
KapOOHATHBIX PYII.
9. Xumuueckue CBOHCTBAa METAJLIOB.
10. Xumuueckass kuHeTHKa. CKOpPOCTh XHMMHYECKOH peaknuu. 3aKkoH
JeUCTBYIOIUX Macc (OCHOBHOW 3aKOH KMHETHKH), €ro MaTeMaTH4eCcKoe
BbIpakxeHHe. KoHCTaHTa CKOPOCTH XMMUYECKON peaKIuy,
11. Iopsimok ¥ MOJEKYIAPHOCTh peakiuil. OCHOBHOW 3aKOH KMHETHUKH IS
peakuuu 1-ro, 2-ro, 3-r0 NOPSIIKOB.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.
33.

Ilepuon nonmynpepparieHus. 3aBUCUMOCTD IIEPHO/1a MOTYIPEBPAILEHUS OT
Ha4aJIbHOM KOHILIEHTPALlUX BELIECTBA.

BnusHue Temneparypbl Ha CKOPOCTb XMMHUYECKUX peakuuid. IIpaBuio
Bant-T'odda. DHeprus aktuBanuu, ypaBHEHHE AppeHHyca.

Karanu3 wu ero ¢opmbl. MexaHu3Mm JEHCTBHsS — KaTaau3aTopa.
@depMEHTaTUBHBIA ~ KaTalu3, €ro OCOOEHHOCTM U  3HAUEHUE B
OMOJIOTNYECKUX MPOLIECCAX.

Cnoxnbie peakunu. KuHeTrka 1enHbIX peakiiuii.

OOpaTuMOCTh XMMMYECKMX PEAaKLMH, XHUMHUYECKOE paBHOBECHE. 3aKOH
JEMCTBYIOIMX Macc /Ui 00paTUMBIX peakiuii. KonctanTta paBHOBeCHS.
Cwmemenne xumuueckoro pasHosecus. [Ipunuun Jle-Ilarense.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [IpuHImMn cocraBiaeHUs
YPAaBHEHUI  OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  peakuuil.  Meton
AJIEKTPOHHOTO OaJiaHca.

Baknenmme OKUCIUTEIN U BOCCTAHOBUTEIM. BilnsiHUE cpelpl HA TeUeHUE
OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.

THUnBI OKUCINTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUH.

CrpoeHne M MexaHU3M O0pa30BaHHUE JABOWHOIO 3JEKTPUUECKOIO CIIOS.
OnexTpoi. DIeKTpoAHbli noteHuuan. Ypasaenue Hepucera. Bonopoanbiit
JNEKTPOA.

XUMUYECKHE M  KOHILIEHTPAlLlMOHHBIE TaJlbBAHUYECKUE LENH, HUX
anekTpoaBkywmas cuia. Msmepenue D/1C.

[Torenunometpus. Munukaropubsie 3eKTpobl. CTEKISHHBIM 3JIEKTPOL,
€ro yCTPOWCTBO W NPHUHLMII JEHCTBUA. OJEKTPOAbl CpPaBHEHMS.
XnopcepeOpsiHbINA 3IEKTPOI, €0 YCTPOHCTBO U MIPUHIUI ICHUCTBUSI.
[ToTeHIMOMETPpUYECKUI METOA ONPEIEIICHUS KOHLICHTPALMH BOJOPOIHBIX
HMOHOB CTEKJISIHHBIM JIEKTPOJOM.

TepMonnHaMuyeckass HEYCTOWYMBOCTh MeTauIoB. Koppo3ust MeTaioB u
e€ Buapl. XMMHUYECKasi KOPPO3Hs METAILIIOB.

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

CriocoOblI 3alUThl METAIIOB OT KOPPO3HH.

KomurarueHele CBOMCTBA PaCTBOPOB JJIEKTPOJIUTOB U HEIJIEKTPOJIUTOB.
ITonm>xeHne naBIeHUs HACHIILIEHHOTO I1apa paCTBOPUTEIIS HaJl PACTBOPOM.
3akonsl Payns. Kpuockomuss u €€ mnpakTUyecKoe MPUMEHEHHUE.
D0ynuockomnus 1 €€ NpakTHYecKoe MPUMEHEHHE.

OcMmoc. OcmoTrueckoe AaBjiaeHUE U ero u3mepenne. 3akoH Baut — [N'odda.
buonornueckue npoueccsl ¥ 0CMoc.

Tepmoxumusa. Onrampnus. 3akoH Iecca u  ero  ciueacTBUs.
TepMOXUMHUUYECKHUE PACYETHI.

Xumudeckas TEpMOJIMHAMUKA. JHTpoIHs, SHeprus [ udoca.

3akoHbl  TepMoauHamMMKU. OILlEHKa  BO3MOXXHOCTH  IPOTEKAHMUS
XMMHYECKON PEaKIUU.

IIpoueaypa oneHMBaHUA IK3aMeHA

[IpomexxyTouHas arrectanus, Kak KOMIUIEKCHOE MEPOIIPUATHE, BKIFOYAET IPUEM YCTHOTO
JK3aMEHa. DK3aMEHbl NPUHUMAIOTCS NPENOJABaTENIIMU, BEAYIIMMHU JIEKIIMOHHBIE 3aHATUA. B
OTJIENbHBIX CIy4asX MpH OOJIbIIOM KOJMYECTBE TPYII y OAHOIO JEKTOpa WM IpU OOJBIION
YHUCJICHHOCTU TPYHNBl C pa3pelleHusl 3aBelyloIlero kadenpoi IoIycKaeTcs MpUBJICYCHHE B
IIOMOIIIb OCHOBHOMY JIEKTOPY MPENOAABATEIS], TPOBOANUBILETO TPAKTHUECKHUE 3aHATHUS B TPYIIIIAX.
OK3aMeH MPOBOJUTCS TOJIBKO IIPU NIPEABSABICHUN CTYACHTOM 3aU€THOW KHW)KKHU U IIPU YCIOBUU




BBITOJIHEHHS BCEX KOHTPOJIBHBIX MEPOTIPHUATUHN, IPETYCMOTPEHHBIX YU€OHBIM IIJIAHOM U paboueit
porpaMmoil mo u3ydaeMor mucuuiuiiHe. CTyJeHTaM Ha 3K3aMEHE MPEeIOCTaBIISIETCS IMPaBO
BBIOpaTh OAMH U3 OmieToB. Bpemst moaroroBku k orBery cocrasiser 30 munyT. Ilo ucreuenuun
YCTaHOBJIEHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTh Ha BONPOCHI SIK3aMEHAIIMOHHOTO OuieTa.
Pe3ynbpTaThl K3aMeHA OLIEHWBAIOTCS MO YETHIPEXOATBHOU cHUCTEME (COTIIMYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, «HEY/IOBICTBOPUTEIHLHO») U 3aHOCSATCS B 9K3aMEHAIIMOHHYIO BEIOMOCTb
N 3aUCTHYKO KHUIKKY. B 3a4YCTHYIO KHHIKKY 3aHOCATCA TOJIBKO II0JIOKUTCIBHBIC OILCHKH.
[TonnucanHbli penogaBaTesieM SK3eMIUISIP BEIOMOCTH CAAETCS HE MO3HEE CIEIYIOIIEro JIHS B
JIEKaHaT, a BTOPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyJ€HTa Ha JK3aMEH B
9K3aMEHAIIMOHHOM BEIOMOCTH JEJIaeTCsi OTMETKa «He aBWICA». CTylIeHThl, HEe MpOILE/IIne
MPOMEKYTOUHYIO aTTECTAIUIO M0 TPauKy CECCUU, MOJKHBI JTUKBUIUPOBATH 3a0KEHHOCTH B
YCTaHOBJICHHOM HOPSIKE.

IIkana oneHMBaHUsI YCTHOI0 9K3aMeHa

OneHka

Onucanue

O1eHKa «OTIIMYHO» BBICTABISIETCS 00YJArOIIEMYCsl, €CIIH OH TITyOOKO W MPOYHO
YCBOWJI IPOTPaMMHBIM MaTepuall, UCUEpIBIBAIOLIE, NOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, 0Ka3blBaeT BEPHOE MOHUMAHUE XMMHUECKON
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JIaeT TOYHOE OIPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IIOHSTUMN, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEJIeIEHNEe XUMUYECKUX BEJIMUMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/1a4aMU, BOIIPOCAMHU U IPYTUMU
BUJAMU TPUMEHEHUs 3HAHUH, MPABUIBHO OOOCHOBBIBAECT MPHUHATOE pEIEHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABbIKAMU U IIPUEMAaMM BBIIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHka «XOpouIo» BBICTABISAETCA OOyYarolleMycs, €CIM OH TBEPIO 3HAeT
Marepua, 'paMOTHO U IO CYLIECTBY M3JIaraeT €ro, He JOIyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC, IIPAaBUIBHO IIPUMEHSET TEOPETUYECKHE
IIOJIOKEHUs IMIPU PELIEHUHM MPaKTUYECKUX BOIPOCOB U 3aj1ay, Biaaeer
HEO0OXOIMMBIMU HAaBbIKAMU M MPUEMaMH UX BBIMOJIHEHHUS.

OI_ICHKa «YHAOBJICTBOPUTCIILEHO» BBICTABJISACTCA O6y‘laIOH_[eMYC$I, €CJIM OH HUMCCT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HEC YCBOHII €TO HeTaﬂefI, A0IIyCKacT
HCTOYHOCTH, HEOOCTAaTOYHO IMMpaBUJIbHBIC (bOpMy.]'IHpOBKPI, HApYIICHUA
JIOTHYSCKOM IIOCIEAOBATCIIbHOCTH B H3JI0KCHUH ImporpaMMHOro marcpualia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUUCCKUX pa60T.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMyCﬂ, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH IPOrpaMMHOI0 MaTepurana, JOIMyCKAaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C 0OJIBIITUMU 3aTPYAHCHUAMU BBIIIOJIHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIETBOPUTEIHHO»  CTaBUTCS
00yJaronmMcs, KOTOpbIe HE MOTYT MPOAOIKUTH 00ydeHHe 0€3 TOTOTHUTEIbHBIX
3aHATUN

OO0pa3sen 3x3aMeHAIMOHHOTO OuJieTa (3 cemecTp)

®I'bOY BO I'ocynapcTBeHHBIN arpapHblid yHUBEpcUTET CeBEpHOTO 3aypaibs
ATpOTEXHOIOTHYECKUN UHCTUTYT

Kadenpa obmeit xumuu um.M.J{. Komuccaposa

YyeOHas qucuurinHa XuMust

JU1s1 HanpaBiieHus noarotToBku 35.03.06 «ArpouH:xeHepus




DK3aMeHHanOHHEBIH Ouier Ne 1

1. DxBuBaneHTHas 3NEKTPOIPOBOJIHOCTD. CootHolieHue eé c yIenbHOU
AIIEKTPOIPOBOTHOCTHIO M C TOABMKHOCTHIO MOHOB. 3akoH Konbpaymia. Ilpaktudeckoe
pUMEHEHHE

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

3. 3anummTe ypaBHEHHs peakiUil TUAPOIU3a U YKKUTE XapaKTep CpPeabl A PacTBOPOB
CJIEMYIOIINX COJIeH: a) cynbduTa HaTpusi; 0) xmopuaa meau (I1).

Cocraswi: Bonkosa H.A. / / « » 20 T
3aBenyromuit kadeapoit / « » 20 T
2. Kpurepuu onenuBanus pedgepara i NpuMepHbIii epeyeHb TeM

Tembl pedepartoB:

1. MexmonekynsipHoe B3aumojeiicTBue. buonorundeckas posib  MEXMOJEKYISIPHBIX
B3aUMOJICHUCTBUIA.

. 'uOpumnnsanmst opoutaiet. 'eomerpudeckas popma MOJICKYIL.

. XuMudeckas ¥ pu3uveckas TEOpUU pacTBOPOB.

. [Ipon3BeneHne pacTBOPUMOCTH.

. CUJIbHBIE 3JIEKTPOJIUTHI B COBPEMEHHOU TEOPHUH SJIEKTPOIUTHUECKON TUCCOLUALINH.
. 3HAaYCHNE KOMIUJICKCHBIX COSIUHEHUH.

. MarHuTHbIE ¥ ONITUYECKUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUI.

. [IpocTpancTBeHHas! CTPYKTYpa KOMIUJIEKCHBIX COSIMHEHUH.

. Knaccudukanus raipBaHUYECKUX 3JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonyvBHBIE 371€MEHTHI.

12. DnexkTpoabl CpaBHEHUS.

13. UHaukaTopHbI€ 371€KTPOIBI.

14. Dnextpodopes. Inexkrpoocmoc. ObIacT MPUMEHEHHUS.

15. MeTo1bl U3MEpEeHUs OCMOTHYECKOTO JIABJICHHUSL.

16.3akoH Payns u antu@pussl.

17. Onpenenenne MONEKYJISIPHON MaCChl KPHOCKOTTUYECKUM METOOM.
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IIpouneaypa ouennBanus pedepara

B paGoueil nporpamme TUCHUIIIMHBI TPUBOIUTCS MIEPEUEHb TEM, CPEJIU KOTOPBIX CTYACHT
MOET BBIOpaTh TeMy pedepara.

[TapaMeTpsl OLIECHOYHOT'O CPEACTBA:

- nH(OpMaLIMOHHAs 10CTATOYHOCTb;

- COOTBETCTBUE MaTepuaia TEME U IJIaHY;

- CTWJIb U SI3BIK M3JIOKEHUs (11esiecoo0pa3Hoe UCHOIb30BaHUE TEPMUHOJIOTHH, MOSICHEHUE
HOBBIX IOHATUH, TJAKOHUYHOCTbD,

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

- HAJINYME BhIPa)KEHHON COOCTBEHHOW MO3UIINY;

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

- BJIaJICHUE MaTEPUAJIOM.

Ha 3amuty pedepara, COCTOSIIYIO U3 3aIIUTHI pedhepaTa 1 OTBETOB HA BOIIPOCHI, OTBOIUTCS
10-15 munyr.



Kputepun onenkn pedepara

OneHka Onucanue

BBICTABISICTCSl  OOy4aroIeMycCsl, €clM Tema pedepara IOJHOCTBIO PACKPHITA,
3a4T€HO | cofiepKaHue pedepaTa COOTBETCTBYET IUIaHy, CTYACHT XOpOIIO BIAJeeT
MaTepHaoM, YCICITHO OTBEYAET Ha BOIPOCHI.

BBICTABIIICTCS OOydYaroniemycs, eciiu Tema pedepara He pacKphITa, COACpKAHKE

HE pedepara He COOTBETCTBYET IIaHY, BJlaJeHHE MATEPHAIOM YaCTHYHOE, CTY/ICHT He
3a4TCHO | orpeuaer na Gonee ueM 50% BOIPOCOB.
3. Kputepuu oneHHBaHHs cOOOIIEHUs M IPUMEPHBIi IepeyeHb TeM

Tembl coo01IeHNI:

. ['a30BbI€ 3aKOHBI.

. KopriyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

. Peniko3eMenpHbIE 3JIEMEHTHI.

. Kpucrannoruapatst.

. IIlporonuTrnueckas Teopusi KUCIOT U OCHOBaHUW. KucnoTel u ocHoBaHus JIpronca

. TpynHopactBopuMsble coenuHenus. [IlponsBeaenne pacTBOPUMOCTH.

. [I[puHnMnuanbHas cxema u3MEpEeHHs JIEKTPOIIPOBOIHOCTH PACTBOPOB.

. [lonyuyenue cBepX4UCThIX METAILIOB. ['anpBanocTerus. I'aapBaHoIIACTHKA.

. Katanus. Teopus rereporenHoro karanusa. @epMeHTaTUBHBINA KaTalu3.

10. DnexkTpoaBMKYIIAs CUJIa U HAIIPABJICHHUE MPOTEKAHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOU
peakiuu.

11. Iuddy3uonnsiii norennuan. buonoruueckoe 3nauenue u¢Gy3snoOHHBIX 1 MEMOPAHHBIX
MOTEHIUAJIOB.

12. OcMmoc. DnekrTpoocMoc.

13. Arperatnoe cocrosinue Bemects. [Iporecc. Buasl nporieccos. 3akon ['ecca u ero cienctBus
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IIpouenypa oneHMBaHUA COOOIIEHH I

[To cOOTBETCTBYIOIIMM Te€MaM CTYJAEHTHI TOTOBST COOOLICHHMS M BBICTYHAIOT IeEpen
ayIuTOpHUel ¢ T0KJIa1aM1, pacCCUUTaHHBIMU He Oosiee yeM Ha 10 MUHYT, conpoBoXAaroImuecs (1o
BO3MOXHOCTH) JEeMOHCTpaluel claiioB JU00 HarasHBIM pa3JaTOYHBIM MaTepHajIoM.
[TpucyTcTByIONmME MOTYT 3a/aBaTh BOIMPOCHI JOKJIAAYUKY, BHOCHTH CBOM JOOABIICHUS K
CKa3aHHOMY.
[TIpu oneHke cOOOILIEHUS MOXET OBbITh HCIIOJIb30BAHA JIH00Asi COBOKYIHOCTh M3 CIEIYIOIIUX
Kpumepues:
— COOTBETCTBHE BBICTYIICHHS TEME, TOCTABICHHOW IIeJTN U 33]1a9aM;
— NpOOJIEMHOCTh / aKTYaJIbHOCTb;
— HOBU3HA / OPUTHHAIBHOCTD MOJTYYCHHBIX PE3yJIbTaTOB;
— ITyOMHa / TIOJIHOTA PACCMOTPEHUS TEMBI;
— JloKa3areNibHas 0aza / apryMeHTHPOBAHHOCTD / YOEIUTETbHOCTh / 000CHOBAaHHOCTH BHIBOJIOB;
— JIOTUYHOCTD / CTPYKTYPUPOBAHHOCTD / IIEIOCTHOCTD BBICTYIUICHUS;
— pedeBast KyabTypa (CTHUIIb U3JI0KEHHS, ICHOCTh, Y€TKOCTh, JAKOHWYHOCTb, KPAcoTa S3bIKa, y4eT
ayJUTOPUH, SMOIMOHAIBHBIA PUCYHOK PEYH, TOXOIYMBOCTH, IMyHKTYaJbHOCTh, HeBepOaIbHOE
COIIPOBOKJICHHE, O)KHUBIICHHE peur adhopru3MaMu, MPUMEpPaMH, IIUTATAMH U T.]11.);
— MCIIOJIB3YIOTCS CCBUIKM Ha MH(POPMALMOHHBIE PECYpCHI (CaliThl, TUTEpaTypa);
— HaIISITHOCTD / TIPE3eHTa0eIbHOCTh (eciu TpeOyeTcs);
— CaMOCTOSITEIbHOCTD CYXKICHUH / BIIaJICHUE MAaTEPUaAIOM / KOMIETEHTHOCTb.
— OTBETHI HA JOMOJIHUTEIBHBIE BOTIPOCHI.



IIxaja oneHNBaHUA COOOIICHUA

OueHka Omnucanue
OTIHHO JleMOHCTpUpYET TIOJIHO€ TIOHMMaHWE BOMpOca IO TEeMaTHKE
COOOIIIEHUSs, TaeT Pa3BEPHYTHIC OTBETHI HA BCE 33JIaHHBIC BOIIPOCHI
JIeMOHCTpUpYET 3HAYUTEIbHOE IMOHMMAHHE BOIPOCA MO TEMaTHKE
XOPOIIO COOOIIeHUsI, HO KOe-TJIe JONMyCKaeT HEeOOJbINEe HETOYHOCTH B
OTBETax
JIeMOHCTpUpYET YacTUYHOE MOHUMAHUE MO TeMaTHUKE COOOIEHUS,
YIOBJIETBOPUTENHHO | c1a00 BJIaJCeT TEPMHUHOJOTHEH W OTBEYaeT TOJBKO Ha YacTh
3a/1aBa€MbIX BOIIPOCOB
JleMoHCTpHpYyeT HEOONBIIOE MOHUMAHHE B IIEJIOM, HO HE 3HAET
HEYIOBJICTBOPUTEIHHO

TEPMHUHOB U HE MOXKET OTBETUTH HHU HA OAWH BOIIPOC




