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[Ipu pazpabotke pabouelt mporpaMMbl Y4eOHOH JUCIUILTUHBI B OCHOBY TTOJIOXKEHBI:

1) ®I'OC BO no HanpaBieHHIO TOATOTOBKH (crienuanbHOcTH) 35.03.06 ArporHkeHepHs YTBEPKACHHBIIH
MunucrepcTBoM o6pazoBanust U Hayku P® «23» asrycra 2017r., mpuka3z Ne 813

2) YueOHBIH IUTAH OCHOBHOW oOpasoBarenbHOW mporpamMmbl 35.03.06 ArpoumxkeHepHs, MTPOQIIIH

OnekrpoobopynoBanue u 3ekTpoTexHoimoruu AlIIK omoOpen Yueneim coBetom ®I'BOY BO T'AY
Ceepnoro 3aypanbs oT «1» utons 2022 r. [Iporoxon Ne 11

Pabouas mporpamma y4eOHOW AUCIMILIMHBI 0JJOOpEHA Ha 3acenaHuu Kadeapsl oomed xumuu um. WU J1.
Kowmmccaposa ot «4» uromns 2022 . [Ipotokon Ne 15
N.o. 3aBenmyromero kadempoi JL.H. bapabanmukoBa

Pabouas mporpamma yueOHOM TUCTIUILTHHBI (MOAYIIA) 0J00pEHa METOAMYECKON KOMUCCHEW HHCTUTYTa OT
«T» nrons 2022 r. [Iporokon Ne 11

IIpencenarens METOAUYECKOH KOMUCCUN MHCTUTYTA VP s T.B. CumaxoBa

Pa3paboTumnku:

PasmanoBa B.E, ct. npenogaBarens kadenps! oomen xumuu um. pod. 1.J[. Komuccaposa

H.o. nupexTopa HHCTUTYTA: JL.LH. Annpees




1. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS MO IMCHUILIIUHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH Pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

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

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTBEHOM
JEATEILHOCTH

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

JCIUIIIAHBI;

-61a0emp:

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

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

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHas JTUCHMIUIMHA OTHOCUTCA K bioky [ o00s3aTenbHOM YacTu 00pa3oBaTeNbHOM
nporpaMmel. [ ycnenrHoro u3y4eHus: AMCUUIUIMHBI CTYJIeHTaM He0OXO0AUMBI 0a30BbIC 3HAHUS
IIKOJIbHBIX KYPCOB QQuU3UKU, MAMEMAMUKY U XUMUU.

Xumus sIBIIS€TCS NPEAECTBYIOMIEH TUCIUIIMHOMN A AUCHUILINH: MamepuanoseoeHue u
meopus KOHCMPYKYUOHHBIX MAMEPUATIOS.

Jucnunimza u3ydyaetcs Ha 1 1 2 Kypcax Bo 2 1 3 ceMecTpax Mo 0o4HOi Gpopme o0ydeHus,
Ha 1 1 2 Kypcax BO 2 U 3 ceMecTpax - 3a04HOM popme.




3. O0beM JUCUMIITIMHBI M BB Y4eOHOH padoThl

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

Ounas dopma 3aouHas popma
Bun yuebHO# paboTh BCETr0 cemMecTp BCETO cemMecTp
4acoB 2 3 JacoB 2 3

AyIUTOPHBIE 3aHATHS
(Bcero) 98 50 48 28 14 14
B mom uucne: - - - - - -
JlekupoHHOrO THITA 32 16 16 8 4 4
CeMHHApCKOTO THIIA 66 34 32 20 10 10
CamocrosiTesibHasi padoTa 100 58 42 170 94 76
(Bcero)
B mom uucne: - - - - - -
[TpopaboTka marepuana
JIEKIIUH, 50 29 21
MMOJArOTOBKA K 3aHATUSIM 127,5 70,5 57
CaMocTosTenbHOE U3yUeHUE 5 4 4
TeEM
KonTtposbHbIe pabOThI - - - 425 23,5 19
Pedepar 25 15 10 - - -
NuauBuayanbHble 3a0aHUS 17 10 7 i i i
(coobmienue)
?ﬁigzzﬁ;mwoqﬁon 3a4er JK3. 3a4yer JK3.

JK3aMeH 18 18 18 18
OO0mas Tpy10eMKOCTh:
4acoB 216 108 108 216 108 108
3a4ETHBIX €IUHHII 6 3 3 6 3 3




4. Coepsxkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/ies0B 1 CHUIIITHHbBI

Ne
/o

HaunmenoBanue
MUCLUIITUHEI

pazzaena

Coneprxanue pasjaena

1.

Beenenie. OCHOBHBIE 3aKOHBI
U IIOHATHSA XUMHUHA

Onpenenenue npeamera «xumusi» Llenu u 3agaun Kypca.
ITonsiTust  aToM, MOJEKyjJda, MOJb, OKBHBAJICHT.
MonekynspHas u  MoussspHass Maccbl. 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, mnpaBuno I'ymma wu  npasuia
KneukoBckoro.  DnekTpoHHble  (QOPMYJIBI  aTOMOB
aneMeHToB. (CBoiicTBa aToMoB (paguyc, DJHEpPrus
MOHM3ALMH, CPOACTBO K JIIEKTPOHY,
AJIIEKTPOOTPHUIIATEIILHOCTD ).

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

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

XuUMHYECKasl 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):
OPUEHTALIMOHHBIE, THAYKIMOHHBIC, TUCIIEPCHOHHBIE.

PactBops1

Hucnepcusie cucreMsl, knaccupukanus J{C. Mctunnbie
pacTBopbl. @Dusznueckas W XUMHYECKas TEOPHH
pacTBOpOB. PactBOopuMOCTS. Knaccudukanus
pPacTBOPOB. Hacrerimennsie, HEHACBHIIIICHHBIE U
nepechieHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIMM PACTBOPOB (MaccoBasi 0JIs,
MOJIbHAs 107151, MOJISIpHAsl U MOJISUTbHAsT KOHIIEHTPALIVH,
MOJISIpHAsI KOHIIEHTPAIIHS SKBUBAJICHTA).

Teopust dAEKTPOIUTUYECKOMN
JTUCCOINAIINH. Peakun
MOHHOTro oOMeHa

Teopus >MEKTPOIMTHUECKON Anucconnanuu AppeHunyca.
CunpHbple  2JEKTPOJIUTH B coBpeMeHHONM  TOJ]
(akTHBHOCTb, HWOHHas cwia pactBopa). Crnabble
DIIEKTPOJIUTHI (CTETIEHh W KOHCTAaHTAa JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3lIM4yHbIX (DAaKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VloHHO-MOJEKYJspHbBIE
ypaBHEHMsI peakIIMii HOHHOTO OOMEHa.

HNonHoe mpon3BeieHuE BOIBI.
I'upponus conent

Huccommarus Boasl. MoHHOE NpPOM3BEACHUE BOJIBI.
Bonopoansiii mokazatens. [Iporonutudeckass Teopus
KHUCIIOT u OCHOBAHMII. TpynHOopacTBOpUMBIE
AIEKTPOJIUTHI. [IpousBenenue PacTBOPUMOCTH.
I'mapomu3 comei. CtemeHb W KOHCTaHTa THUIPOJIU3A.
Bbydepnbie cucTeMsl.




KommrekcHbie COCOAUHEHUA

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

DJIeKTpuyecKas
MIPOBOJIUMOCTb PaCTBOPOB

PacTBOpel  3MEKTPOJUTOB — MOHHBIE IPOBOJHUKU
AJIIEKTPUYECKOT0 TOKA. Y AEIIbHAS 3JIEKTPOIPOBOAHOCTb,
3aBUCUMOCTb OT IIPUPOJBI BEIIECTBA, PACTBOPUTEIS,
TEeMIIepaTyphl, KOHUEHTPALHUH. DKBUBAJICHTHAA
ANEKTPONPOBOAHOCTh. KOHAYKTOMETpHS, IPAKTUUECKOE
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 W  KapOOHAaTHBIX  PYA.
XUMHYECKUE CBOMCTBA METAILIOB. [[pruMeHeHue.

11.

XuMHYecKass KHHETHUKA

AOcomoTHAsT ~ CKOPOCTh ~ XMMHUYECKHUX  pEaKIui.
3aBUCHMOCTh CKOPOCTH OT KOHLIEHTPAIMU U TPHUPOIBI
pearupyromux BEUIECTB, [aBJICHUM U TEMIIepaTyphl.
OcHoBHOM 3akoH kuHetuku (3/IM). Ilopsmox wu
MOJIEKYJIAPHOCTh peakuuii. OCHOBHOM 3aKOH KMHETHKHU
11t peakuuu 0-ro, 1-ro, 2-ro, 3-ro mopsiakos. Koncranra
CKOpOCTH XUMUYECKOU peakuuu, nepuos
nonynpeBpamenus. Karanmmu3.  CroxxHble peakiuu.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecHS.
CwmelnieHre XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
paznuuHbiX (hakTopoB. [Tpuniun Jle-IllaTense.

12.

OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIE 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-BOCCTAHOBUTEIBLHOMN peakuuu u
xapaktep npoayktoB. Tumsi 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. Hanpsoxenue pasnoxenus. [lepenanpsbkenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
nporeccel. CTpoeHHe U MexXaHu3M 00pa3oBaHUs
JBOMHOTO  JJIGKTPUYECKOTO  CIOSl.  ODJIEKTPOJHBII
noTreHuuan, ypasHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOAbl U TaJbBAaHUYECKHE 3JIEMEHTHI.
OneKTpoABMXKyllass CchjJa M €€ HU3MEpPEHHeE.
[ToreHumomeTpus, mnpuMeHeHHe Meroxa. IO mud
n3mepenus pH.

14.

Koppo3sus meramios

TepmonnHamuueckass  HEYCTOMYMBOCTh  METAJUIOB.
Koppo3susi. XUMHUYECKass U DIEKTPOXMMHUYECKas




Koppo3usi MeTaiioB. Kopposusi MeTauloB B pa3HBIX
cpenax. CrocoObl 3alIUTHI OT KOPPO3HH.

15. | KommuratuBaele  cBoiicTBa | KomnuraruBaeie cBoiictBa pactBopoB. Juddysus u
pacTBOpOB. ocmoc. OcmoTrudeckoe naBieHue, 3akoH Bant-T'odda.
[Tonmxenue JTaBJICHUS HACBILIEHHOTO napa
pacTBOpHUTEIISI HAJ PAacTBOPOM, NEPBBIM 3aKkoH Payis.
[ToBpilieHNE TeMIlepaTypbl KWUIIEHHUS U TOHM)KEHUE
TEMIEPATYphl KPUCTALTU3ALUU PACTBOPOB, BTOPOIt
3akoH Paynsa. Kpuockonmuss u  30ymiMockomnus.
[TprMeHeHne KPUOCKOITMYECKOTO METO1a.

16. | Xumuueckas Tepmoxumusi. OCHOBHBIE TIOHSATHSA: CcHUCTeMa(BHIIbI),
TEPMOJAMHAMHKA H daza, BHEIHsS cpeAa, COCTOSHUE CHUCTEMbI(BUIbI),
TEPMOXUMHUS mapaMeTrpbl  CHCTEMBI,  Mpolecc(BUIbl), IHEPrus,

TeroTa, padbora. 3akoH [ ecca.

Xumuyeckasi TepMoauHamMuka. DYyHKIHUU COCTOSIHHUS:
BHYTPEHHSISI JHEPTHs, DHTAJBIUS, SHTPOIUS, DYHEPTH
['u66ca, sueprus ['enpmronbia. HyneBoii, mepBblii,
BTOpOIl M TpeTuil 3aKkoHbl TepMoAMHAMHMKHU. OleHka
BO3MOXXHOCTH TMPOTEKAHHUS XHMHUYECKON peakiuu B
KOHKPETHBIX YCIIOBHUSX.

4.2. Pa3znenapl IUCOUIIINHBI U BUABI 3aHATHNA
ouHasi (hoopMa oOyUeHUs

No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,

/1 JUCITUTLTAHBI TUTIA TUTIA 4acoB

1. | BBeneune. OCHOBHBIE 3aKOHBI U 2 16 4 22
TTOHATHS] XUMUHU

2. | Ctpoenue atoma 2 - 8 10

3. | llepuoanueckuii 3aKOH Hu 2 2 8 12
[Iepnonnueckas cucrema
anemenToB .M. Menaeneepa

4. | Xumuueckas CBsSI3b M CTPOEHHUE 2 2 8 12
MOJICKYIT

5. | PacTtBopHl 2 4 8 14

6. | Teopus ANEKTPOJINTUYECKON 2 4 8 14
IUCcconManuu. Peakiiuu HOHHOTO
oOMeHa

7. | oHHOe mpou3BEAEHHE BOJbI. 2 4 6 12
I'mpponus cosent

8. | KoMIuiekcHbIE COETUHEHNS 2 2 8 12

9. | DnekTpuyeckass TPOBOJAUMOCTH 2 6 4 12
pacTBOpOB

10. | OOwume cBOMCTBA METAILIOB. 2 - 6 8

11. | XuMuueckass KHHETHKa 2 8 4 14

12. | OkucIuTeabHO- 2 4 6 12
BOCCTAHOBUTEJIHHBIC PEAKIIHH

13. | DnexkTpoxumusl. 2 4 6 12

14. | Koppo3usi MeTasioB 2 4 6 12

15. | KonnuratusHbIe CBOMCTBA 2 4 4 10
pacTBOPOB.




16. | XuMuueckas TepMOIWHAMUKA M 2 2 6 10
TEPMOXUMHUS
OKk3aMeH - - 18
Hroro: 32 66 100 216
3aouHas (hopma 00ydeHUs
Ne HaumenoBanue pasnena Jleknuonnoro | CeMUHApCKOTO CP Bcero,
1/ JIACLIUILTUHBI THIA THIA 4acoB
1. | Beenenue. OCHOBHBIE 3aKOHBI U 1 6 8 15
IMOHSATHS XUMHUHU
2. | Ctpoenue atoma 1 - 12 13
3. | Ilepuogmueckuii 3aKOH u - - 12 12
IIepnonnueckas cucrema
anemenToB .M. Menaeneena
4. | Xumuueckas CBsI3b M CTPOEHHUE 1 - 14 15
MOJICKYJI
5. | PactBopsbI - - 12 12
6. | Teopus AIEKTPOJIUTHYECKON 1 4 10 15
nUcconanuu. Peakiiuyu MOHHOTO
oOMeHa
7. | Uonnoe mpousBeneHUE BOJIBI. - - 12 12
IM'maponus coneit
8. | KoMIuiekcHbIe COeUHEHUS - - 14 14
9. | DnekTpuyeckass POBOJAMMOCTH 1 4 6 11
pacTBOPOB
10. | OOmume cBO¥iCcTBA METAJIOB. - - 10 10
11. | XumMuueckast KHHETHKA - - 10 10
12. | OxucnuTenLHO- 1 2 8 11
BOCCTAHOBUTEJIBHBIE PEAKITUN
13. | DnexTpoxumusl. 1 4 8 13
14. | Koppo3usi MeTaioB 1 - 12 13
15. | KomnmuratuBHble CBOMCTBa - - 12 12
pacTBOPOB.
16. | Xumuueckass TEpMOAMHAMUKA H - - 10 10
TEPMOXUMHUS
OK3aMeH - - - 18
Hroro: 8 20 170 216
4.3. 3aHsTHS CEMMHAPCKOI0 THNA
Ne Ne paszena TpynoeMkocTh
/T Tema (dac)
JUACITUILIAHEI
OYHasl | 3a04YHAs
1. 1. TexHuka 0€30IIaCHOCTH B XMMHYECKOM 4 -
naboparopun. Xumudeckas nocyaa. OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETMHEHUH (Teopust).
2. 1. [TosmydyeHne U XUMHUYECKUE CBOKWCTBA OKCUIOB, 4 4
OCHOBaHUM, KUCNoT, coneil. (K/pabota)




OnpeneneHI/Ie OKBUBAJICHTA Marius M€ToJ0M
BRITeCHEHUs. Perenue 3amad.

OnpezneneHre MOJICKYIISIPHOW MacChl YIIIEKHCIIOTO
ra3a ( CO»). Pemenue 3anau.

2,3,4

[Tepponnuecknii 3aKOH W CHCTEMa XHMHYECKUX
anemeHToB JI.M. Menjeneena.
Ctpoenue aToma. TUIIbl XUMHUYECKUX CBS3CH.

PactBopsl. [IpurorosieHne pacTBOpOB 3aJaHHOU
KOHIIEHTPAaLUH.

PacTBOpHBI 37E€KTPOIUTOB. DIEKTPOTUTHIECKAS
nucconuanys. Peakiiun HOHHOTO OOMEHa.

Nonnoe npousseneHue Boabl. BonopoaHbiin
nokazatesb. CriocoOwr onpeaenenus pH. I'maponus
COJICH.

KomruiekcHbie COeTMHEHUS: TTOJIyYeHHE U
CBOMCTBA.

10.

DIIEKTPONPOBOIHOCTH pacTBOpoB. OmnpenenenHue
KOHCTaHT PaCTBOPOB KOHJYKTOMETPHUECKUM
METOOM.

11.

OnpeneneHHe KOHIOCHTpalnuu pacTBOpa METOJI0M
KOHAYKTOMCTPHUYCCKOI'O TUTPOBAHUA.

12.

11.

XuMHUecKas KHHETHKA. Onpez[eneHHe
KHHCTUYCCKUX MapaMCTPOB PCAKIIUU.

13.

11.

CwMerieHne XuMHYECKOT0 PABHOBECHS.
XHMHYECKOE PaBHOBECHE B pacTBOpax Ci1aldbIX
HJIEKTPOJIUTOB.

14.

12.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.
DJIEKTPOIN3 PacCTBOPOB M PACILIABOB
AJIEKTPOJINTOB. 3aKoHbI Dapajes.

15.

13.

OnexTpoxumuueckue npoueccsl. Ilorennmomerpus
B M3YYE€HUHU PACTBOPOB.

16.

14.

Koppo3zus metamioB. CiocoOb! 3alIUTHI OT
KOPPO3HHU.

17.

15.

Kpuockonus. TexHuka paboTsl ¢ TEpPMOMETPOM
bexkmana. OnpeneneHre 0CMOTHYECKOU
KOHIIEHTPALlUN U OCMOTHYECKOTO JIaBJICHUS
pacTBOpa KPUOCKONMYECKUM METOJIOM.

18.

16.

TepMOJII/IHaMI/IKa 1 TCPMOXUMMUAL.

Hroro:

66

20

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




5. Opranusanusi cCaMOCTOATEIbHON Pa0doThI 00y4aromuXcs M0 AUCHUIIIHHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTe/IbHOI padoThI dopma 00yyeHust Tekyiuii KOHTPOJIb
ouHas 3a09HaS

[IpopaboTka MaTepuana JEKIUH, 50 128 TECTUPOBAHUE
MOJITOTOBKA K 3aHATHSIM
CaMocTosiTeIbHOE U3YUYCHUE TEM 8 TECTUPOBAHUE
KonTtposbHbIe pabOThI - 42 KOHTpPOJIbHAsI paboTa
Pedepar 25 - 3amuTa
NupuBuyanbHbIe 3a1aHUS 17 - 3aIuTa
(cooOtienue)

BCET0 YacOB: 100 170

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI /ISl CAMOCTOATEILHOMH padoThI:

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

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

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

5.3. Tembl, BHIHOCHMBbIE HA CAMOCTOSITEIbHOE H3YUCHHE:
2 cemecTp
1. Metoa MONEKYJISPHBIX OpOUTANIEH.
2. YcnoBust 00pa3oBaHMs U pa3pyHICHUsT KOMILIEKCHBIX HOHOB.

3 cemecTp
1. CtanapTHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIIN MOTEHIUAI.
2. THTHOUTOPBI KOPPO3HUH.

5.4. Tembl pedepaToB:

ITo pasneny 4 «Xumu4eckas CBSI3b M CTPOCHHE MOJIEKYJD)

1. MexmonekynsipHoe B3aumojeicTBue. buomorundeckas pojib  MEXMOJEKYISIPHBIX

B3aMMOJICUCTBUM.

2. T'ubpumamszanus opburaneit. ['eomerpudeckas popma MOJIEKYII.
IIo pa3aeay S «PacTBopbI»

3. Xumudeckas ¥ Gpusmueckasi TECOpUN pacCTBOPOB.

4. TlpousBeneHHE paCTBOPUMOCTH.

5. CunbHBIE 3JIEKTPOIUTH B COBPEMEHHON TEOPUH SIEKTPOIUTUUECKOMN TUCCOLMALINN.
Ilo pa3neny 8 «KomniekcHble cOeIMHEHUSD)

6. 3HauyeHNe KOMIUIEKCHBIX COEIMHEHMUIA.

7. MarHuTHbIe U ONTHYECKHE CBONCTBA KOMIUIEKCHBIX COSTMHECHUH.

8. IIpoctpaHCcTBEeHHas CTPYKTypa KOMIUIEKCHBIX COSAHMHEHUH.

9. Kuaccudukarus rarbBaHHUYECKUX JIEMEHTOB.

10. XumMuuecKkue NCTOYHUKH TOKA.

11. TonnMBHEIE SJIEMEHTHI.

12. DneKTpoIBI CpaBHEHHS.



13. HauKaTopHbIE SJEKTPOIBL.
14. Bnextpodopes. Dnekrpoocmoc. OOIaCTH TPUMEHEHUS.
ITo pa3neny 15 «Ko/uturaTuBHble CBOMCTBA PAaCTBOPOB)

15. MeTobl u3MepeHust OCMOTHYECKOTO JTaBJICHHS.
16. 3akon Paynst u anTU(pU3BEL.
17. OmnpesneneHre MOJCKYIIPHON MAacChl KPHOCKOITUYECKHM METO/IOM.

Tembl coo0IeHNI:

. 'a30BbI€ 3aKOHBI.

. KopnyckynsipHo-BoIHOBbBIE CBOWCTBa MUKPOUYACTHII.

. Penxo3zemenbHbIE DIIEMEHTHI.

. Kpucramnoruapartsi.

. IIporonuTrnueckas Teopusi KUCIOT U OCHOBaHUW. KucnoTel u ocHOBaHus JIpronca

. TpyanopactBopumble coenuHeHus. [IponsBeeHre pacTBOPUMOCTH.

. [IpuHnMnuanbHas cxema u3MEpEeHHsl JIEKTPOIPOBOIHOCTH PACTBOPOB.

. [lonydenue cBepX4nCThIX MeTaIOB. ["anbBanocTerus. ["anpBaHoMIIaCTHKA.

. Karanus. Teopus rereporeHHoro karaiusa. @epMEeHTAaTUBHbBINA KaTajus.

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

11. Iuddy3uonnsiii norenuuan. buonorudeckoe 3nauenue qudy3noHHBIX 1 MEMOPaHHBIX
MOTEHIUAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. Arperatnoe cocrosinue BemectB. [Iporecc. Bumasl mporeccos. 3akon ['ecca u ero cneacTBus.
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6. @oHJ OIEHOYHBIX CPEACTB /s NPOBeAeHUs] TPOMEKYTOUHOH AaTTeCTAlUU
00y4YaKIIUXCS M0 TUCHHILINHE

6.1 IlepeyeHbr KOMIETEHUMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHKEHMS
KOMIIeTeHITH I

Koo [lepeuens mmaHUpyeMBbIX HaumeHnoBaHue

Nupukatop A0CTHXKEHUS

KoMmne- pe3yabTaToOB OOYUEHHS 110 OIIEHOYHOTO CPEACTBA
KOMIIETCHIINU

meHyuu JUCLUIIINHE

3Hamy.

- OCHOBHBIE ITOHSATHS ¥ 3aKOHBI
XHMUH;

- METO/IbI aHAIN3a XUMUYECKUX
HPOLIECCOB;
ymemb:

- 0OBSCHATH CYIIIHOCTh
XUMHUUYECKUX IIPOLECCOB; Tect
- UCTIOJIb30BaTh TEOPETUUECKHUE
3HAHUS U MPAKTUYECKHE HAaBBIKH,

NJ-6 onk-1 IIpumenser
OCHOBHbBIE MOHATHS U 3aKOHBI

XUMWH, IEMOHCTPUPYCT MOJTyYEHHbIE TP U3YUEHHH
OIIK-1 | nonumanue xuMudeckux JMCTIMTLTHHBL,
IIPOLIECCOB B oOJactu énaoems: DK3aMeHAMOHHBIN OHIIET
npohecCHOHANBHOMN - OCHOBHBIMH HaBBIKaMHU
NIESATEIbHOCTH oOpaiieHus ¢ 1abopaTopHBIM U

MIpUOOPHBIM 000PYIOBAHUEM;
- METOJAMU XUMHUYECKOTO

aHaM3a JUIs OCJIETYIOIIEro ero
HCIIOIb30BAHUS B
npodeccuoHaTbLHOM
JESITEIPHOCTH.




6.2. lIIxaanl oneHNBaHUSA

Ikaja oueHMBaHUs YCTHOI'O 3a4eTa

OneHka

Onucanue

3a4TCHO

00y4aroIuics CaMOCTOATENIBHO OTBETHII HA TEOPETUYECKUE BOIPOCHI, HAIKUCAI
BBIPQKEHUS Il 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EIUHUIIBI
U3MEpPEHUs; pellaeT 3aJaHue, UCIONb3ys BEChb apCeHal MMEIOLIUXCS 3HaHUM,
YMEHUH U HaBBIKOB; YMEET OIICHWBATh, aHAJIM3HPOBATh U 0000IIATH, JENaTh
BBIBOIbI; BJIAJIEET CIIOCOOAMU pEIleHHs 33aJaHMs; OCBOMJI M3y4aeMble 3aKOHBI,
IIpaBUJIa U OHATUS

HE 3a4TCHO

oOyJarouuiicsi TOMyCTUI IpyOble OMMOKA M HE MOT IMPUMEHUTH MOTYYSHHbIE
3HaHWUS JUIS BBIIOJIHGHWS 3aJlaHUs; HE CMOT OOOCHOBAaTh IMPUMEHSEMBIC
MOJIO’KEHUS; 3aKOHBI, IPaBUJIA U IOHSTHS HE OCBOCHBI

IIkaja oueHMBaHUs YCTHOI'O 3K3aMeHa

Orenka

Omurcanue

O1eHKa «OTIIMYHO» BBICTABISIETCS 00YYArOIIEMYCsl, €CIIH OH TITyOOKO W MPOYHO
YCBOWJI IPOTPaMMHBIM MaTepHuall, MCUEpIBIBAIOLIE, MOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3Jaraer, MOoKa3blBacT BEPHOE OHUMAHUE XMMHUUECKON
CYIIHOCTH PAacCcMaTpUBAEMbIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TE€OpHil,
JIaeT TOYHOE OIPEIEIICHNE U UCTOJIKOBAaHUE OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEIeIEHNEe XUMUYECKUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOIHO CIIPABIISETCS C 3a/1a4aMM, BOIIPOCAMHU U IPYTUMU
BUJAMU TPUMEHEHUS 3HAHUHU, MPABUIBHO OOOCHOBBIBAET MPHUHATOE PELICHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABBIKAMU U IIPUEMAaMM BBIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHka «XOpollo» BBICTABIAETCS OOydarolleMycsl, €CIM OH TBEpAO 3HAaeT
MaTepuaj, FpaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX
HETOYHOCTE B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU  PEIIEHUM IPAaKTUYECKMX BONPOCOB M 3a4ay, BIAACET
HE0OXOIMMBIMU HAaBbIKAMU U MPUEMaMH UX BBITOJTHEHHUS.

OI_ICHKa «YHAOBJICTBOPUTCIILEHO» BBICTABJISACTCA o6yqa10LueMy051, €CJInN OH HUMCECT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HEC YCBOHII €TO )IeTaﬂefl, A0IyCKacT
HCTOYHOCTH, HEOOCTAaTOYHO MMpaBUJIbHBIC (bOpMy.]'IHpOBKPI, HApYIICHUA
JIOTHYCCKOM MOCJICAOBATCIIBHOCTU B M3JIOKCHHUH MPOTrpaMMHOI0 Marepuaja,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBINIOJIHCHUHN ITPAKTUUCCKUX pa60T.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMycsi, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH MPOrPpaMMHOI0 MaTepurana, JOIMyCKAaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C 0O0JIBIITUMHU 3aTPYAHCHUAMU BBIITOJHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBICTBOPUTEIHHO»  CTAaBUTCS
00yJaronuMcs, KOTOpPbIe HE MOTYT MPOAOIKUTE 00ydeHHe 0€3 TOTOTHUTETbHBIX
3aHATUI




IIkajia oneHMBaHMsI TECTUPOBAHMS HA JK3aMeHe

%o BBLINOJHEHUS 3aaHUA Banaa mo 5-0ajabHO# cucreMme
86 - 100 5
71 -85 4
50-70 3
meHee 50 2

IlIkasa oueHMBaHMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHUS 3aJAHUS Pe3yabTat
50-100 3a4TEHO
menee 50 HE 3aYTEHO

6.4. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI:

VYka3aHbl B IpUJI0KEHUU 1.

7. IlepeyeHb OCHOBHOIi U JONMOJTHUTEILHOI Y4eOHOM JTUTEPATYPHI, HEOOX0AMMOI /1151

OCBOEHHS THCIMILIMHBI
a) OCHOBHasl IUTepaTypa

1.

BocrpukoBa, H. M. Xumus : yueObnoe nocooue / H. M. Boctpukosa, U. B. JlyooBa, I'. A.
Koponea. — Kpachosipck : COVY, 2020. — 226 ¢. — ISBN 978-5-7638-4420-7. — Teker :
9JIeKTpOHHBIN //  JlaHb : 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/181657— Pexxum goctyma: 1uist aBTOPH3. IOJIB30BATEICH.
JlabopaTopHbIil MPaKTUKYM MO HEOPTaHUYECKOW XUMHH : Y4eOHO-METOIMYECKOe OCOOHe : B
2 gactsx / cocraButenm O. B. Anexuna [u ap.]. — Tam6os : TT'Y um. I'.P.JlepxaBuna, 2020
— Yactp 1 : ®usuxo-xumuueckue ocHoBbI — 2020. — 102 c. — ISBN 978-5-00078-352-
8. — Texkcr : onextponHslii / Jlane : 31eKTpoHHO-OMONMMoOTeuHast cucrema. — URL:
https://e.lanbook.com/book/177084. — Pexxum gocTyma: 1jist aBTOPHU3. TOJIb30BATEINEH.
O6mas xumus. Teopus u 3amaum : yuyebHoe mocodue ans By3oB / H. B. Koposun, H. B.
Kymnemos, O. H. 'onuapyk [u ap.] ; mox pegakiueit H. B. Koposuna, H. B. Kynemosa. — 5-
e m31., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texkct : oanexkTpoHHbldd /  Jlane : oSnekTpoHHO-OmMOnuoteuHass cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexum moctyma: i aBTOPH3. MOJB30BATEIICH.
Coxkomnos, B. H. Xumus: kypc nekuuit : yaeonoe nocodue / B. H. Cokono. — ExatepunOypr
:,2019. — 133 c. — TekcT : sneKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOIMOTeYHAs ccTeMa. —
URL.: https://e.lanbook.com/book/170422 — Pexum moctyma: i aBTOPHU3. MOJIb30BATEICH.
Xomuenko [I.II. Heopranuueckas xumusi [DIEKTpOHHBIA pecypc|: y4yeOHUK IS
cenbckoxo3saicTBeHHbIX By30B / ['.II. Xomuenko, M.K. IlutoBuu. — DNEKTPOH. TEKCTOBBIE
nanaele. — CII0. : Kagpo, 2017. — 464 ¢. — 978-5-91258-082-6. — Pexum mgocryma:
http://www.iprbookshop.ru/57335.html

0) AONOJIHUTENbHAS IUTepaTypa

1.

Eropos, B.B. Teopernueckre 0CHOBbI HEOpraHuueckol xuMuu. KpaTkuii Kypc A CTyA€HTOB
CEJIbCKOXO03SUCTBEHHBIX BY30B [DJIEKTpPOHHBINA pecypc]: yued. — DnekTpoH. AaH. — CaHKT-
[TetepOypr : Jlanb, 2017. — 192 c. — Pexum noctyna: https://e.lanbook.com/book/91304. —
3ari. ¢ sKpaHa.


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

2. Kosanpuykosa O.B. Xumust [DnektpoHHbIi pecypce]: yuedbnoe nocobue / O.B. KoBanpuykona,
O.A. EropoBa. — DJEKTpOH. TeKCTOBBIC AaHHBIC. — M. : Poccuiickuii yHUBEpCUTET APYKOBI
Hapomo, 2011. — 156 «c¢. — 978-5-209-03615-9. — Pexum gocryna:
http://www.iprbookshop.ru/11429.html

3. Kpatkuit crnpaBoYHHK (QHU3MKO-XMMHUYECKHX BEJIMYMH HEKOTOPhIX HEOPraHWYECKUX U
OpPTaHWYECKUX COCTUHEHUH [DIEeKTPOHHBIN pecypc| /. — DIEKTPOH. TEKCTOBHIEC JaHHbBIC. —
Camapa: PEABM3, 2011. — 68 ¢ — 2227-8397. — Pexum jgocryna:
http://www.iprbookshop.ru/18405.html

4. Makaposa O.B. Heoprannueckass xumus [DneKTpoHHBIN pecypce] : yuebHoe mocodue / O.B.
MakapoBa. — DJIEeKTpOH. TeKCTOBbIE JaHHbIe. — CapatoB: Aii [Tu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexxum nocrymna: http://www.iprbookshop.ru/730.html

5. TNonropuora, T. B. Dnextpoxumus : yde6Hoe mocobue / T. B. Iloaropuoma, A. IO.
Mutpodanos, . M. Cy3naneueBa. — Kemeposo : KemI'Y, 2019. — 42 c¢. — ISBN 978-5-
8353-2344-9. — Tekct : aneKTpoHHBIA // JlaHb : 3MEeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/135248. — Pesxum fgocTyma: 1uist aBTOPU3. MOJIB30BaTEIIEH.

6. Xomuenko I'. Il. Heopranmueckas xumus: ydeOHoe mocobue / I'. Il. Xomuenko, U. K.
[{utoBuu. - 2-¢ u31., nepepad. u goi. (penpuntHoe u3ganue). - CI16: OO0 "UTK TPAHUT",
20009. - 464 c.

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TETeKOMMYHUKANIMOHHOM ceTn "MHTepHeT"

. Www.en.edu.ru - ecTeCTBEHHOHAYYHBIH 00pa30BaTEIbHbIN OPTAI;
. http://www.km.ru - saimknonenus Kupumia u Medous;

. ru.wikipedia.org - suiukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIil KOJIICIDK;

. http://knowledge.allbest.ru/chemistry - basza snanmii Allbest;

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

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

. http://elibrary.ru — snekrponHas Hay4Has OMOIHOTEKA.
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9. Metoanyeckne yKazaHus 1Jis1 00y4alomMXCcsl M0 OCBOEHUIO U CHMIIIMHBI

Memoouueckue ykazanus 0Jis 8bINOIHEHUSA 1AOOPAMOPHBIX pabom xumuu (2cemecmp) no memam.
Tema 1. Kitaccbl HeopraHn4eckux COeTMHEHU.

Tema 2. OnpeneneHue MOJISPHON Macchl YIJIEKHCIIOTO rasa.

Tema 3. Omnpezenenne SKBUBaJICHTa MarHusl.

Tema 4. IlpurorosieHue pacTBOpOB 3aJaHHON KOHIIEHTPALUH. .

Tema 5. DnekTponuTHYecKas Juccoruaus. Peakiimm HoHHOTO 0OMeHa

Tema 6. BonoponHslii nokasarens. ['uaponns conei.

Tema 7. KoMmiekcHBIE COeTMHESHUS

Memoouueckue ykazaunusi 015 8bINOAHEHUS 1AOOPAMOPHLIX pabom Gu3uueckol u KOJLLIOUOHOU
xumuu (3cemecmp) no memam:

Tewma 1. 3yueHne pacTBOPOB KOHAYKTOMETPUYECKHUMH METOJAMU.

Tema 2. Kunernka xumMuueckux peakiuif. CKOpoCTb XMMUYECKHX PEaKIuii.

Tema 3. XuMH4eCKOE paBHOBECHE.

Tema 4. M3ydyeHue pacTBOPOB NOTEHIIMOMETPHUUECKUMH METOJAMH.

Tema 5. M3yueHue sIBIICHHUS] KOPPO3UU.

Tema 6. Kpuockonusi B U3y4eHUU pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUH U XUMHUYECKON TEPMOJAUHAMUKH.


http://www.iprbookshop.ru/11429.html
http://www.iprbookshop.ru/18405.html
http://www.iprbookshop.ru/730.html
http://knowledge.allbest.ru/chemistry
http://www.iprbookshop.ru/
http://elibrary.ru/

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MarepuajJibHO-TeXHHUYECKOE 00ecredeHue TUCIUININHbI

Crnennanu3upoBaHHbIe JTA0OPATOPUU MO XMMUH, CYLIMIbHBIC IIKA(bl, YCTAHOBKH IS
BaKyyMHOTO ()MIIbTPOBAHMS, SJIEKTPOILTUTKH C aCOECTOBBIMU CETKAMH, BOJSIHbIE OaHH, TIeCUaHbIe
0aHM, ITAaTUBBI C NPOOMPKAMH, TOPKH ISl PEaKTUBOB, CTEKIITHHASA U (apPopoBasi XMMUIECKast
nocyJa, JAepkaTesu Ui MPOoOUPOK, CIIUPTOBKU, pePpaKkTOMETphI, BHITSDKHBIC IIKa(dbl, KaMephl
JUIs XpoMaTtorpaduu, XUMUYECKHE PEaKTUBBI, TaOIHIIbI.

12. Oco0eHHOCTH OCBOEHHMS JHCHMILVIMHBI JIJIsi HHBAJMIOB M JIMI C OrpPaHMYeHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

OOydenne OOyYarOIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI TPH HEOOXOIMMOCTH
OCYILECTBISIETCS. HA OCHOBE aJalTHPOBAaHHOHM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELMAIBHBIX
METOIOB OOydYeHHs | JAWJAKTHYECKHX MAaTepHaloB, COCTAaBIEHHBIX C YYeTOM OCOOEHHOCTEH
NCUXO()M3UYECKOTO PAa3BUTHS, HWHAUBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3I0POBbS TaKUX
oOygatomuxcs (00yJaromerocs).

B OejIsaX OCBOCHUA y‘-IC6HOI>i mporpaMmbl OUCHUIUIMHBI MHBAJIWAAMU W JIMOAMH C OT'paHWYCHHBIMU
BO3MOYKHOCTSIMU 3/I0pPOBbSI 00€CTICUMBACTCS:

* [y MHBAJMIOB M JIML] C OTPAaHUYCHHBIMHU BO3MOKHOCTSIMH 310POBbsI I10 3PCHHIO: pa3MEILEHNE B
JOCTYIIHBIX  IJIA o6yqa}0mnxc;1, ABJIIIOIIUXCSA  CICIIBIMU  HJIN CJ]a6OBI/IIL$[HII/IMI/I, MEeCTax U B
aJlanTHpOBaHHOH (opMe chnpaBOYHONH WH(POpPMANMM O pacCIHCAHWM YYeOHBIX 3aHITHUH; MPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00YyYaromeMycsi HeOOX0AUMYIO IIOMOILIB; BBIITYCK
aNhTEPHATHBHEIX ()OPMATOB  METOAMYECKHUX MAaTepHaNoB (KPYMHBIM MmpudT Wi ayanodailisr),
ucnonb3oBanue Bepcun caita ais cnabosuasammx OBC IPR BOOKS u cnenmanbHOr0o MOOHIBHOTO
npunoxkenus: [PR. BOOKS WV-Reader (mporpamMMbl HEBU3yaldbHOTO JOCTyMa K HWH(pOpMAIWH,
MpeTHa3HAYeHHON 111 MOOMIIBHBIX YCTPOUCTB, pabOoTaIONIMX Ha onepanuoHHol cucreme Android u i0S,
KOTOpasi He TpeOyeT crenuanbHO OOY4EeHHOTO acCHUCTeHTa, T.K. moau ¢ OB3 mo 3peHuio paboTarT co
CBOUM yCTpOﬁCTBOM IIPUBBIYHBIM CHOCO6OM, HCIIOJIB3YA CIICHUAJIBHBIC IITATHBIC IIPOrpaMMBbl JIs
He3psunx mojeit, ¢ koropeiMu [IPR BOOKS WV-Reader nmeeT monHyr0 cOBMECTHMOCTS);

* U1l MHBAIMJOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[OPOBBS IO CIIYXY: HaAJICKAIIUMH
3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHUE HHPOPMAIIUH;

* s MHBAJIMIOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI, UMEIOIINX HapyIICHHS
OIIOPHO-/IBUTATEJILHOTO afapara: BO3MOXHOCTb OeCTIPENITCTBEHHOT0 JOCTYIa 00ydJalomuXxcs B yueOHbIe
MIOMEIIEHUsI, TyaleTHble KOMHATHI M JPyrue MOMeNIeHusT Kadeaphl, a Takke MpeObIBaHHE B YKa3aHHBIX

IIOMCHICHUAX.

OO0pa3oBanne OOy4YalOUIMXCS C OrPAaHMYEHHBIMH BO3MOXXKHOCTSMH 37I0POBbSI MOXET OBITh
OpraHnu30BaHO KaK COBMECTHO C IPYIr'UMHU O6yanOHII/IMI/IC$I, TaK U B OTACJIBHBIX I'pyIax Ujiu B OTACIbHBIX
Opra’u3alusix.
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MuHucTepcTBO cenbeKoro xossucraa Poccuiickoit denepanuun
®I'bOY BO I'ocygapcTBeHHBIH arpapHblii yHUBepcUTET CeBepHOTo 3aypaibs
ATpOTEXHOJIOTHYECKUA HHCTUTYT
Kadenpa o6meit xumuu um. . J1. Komuccaposa

OOH/I OHEHOYHbLIX CPEJACTB

10 y4eOHOU TUCIUILINHE
Xumus

JUIS1 HAIIPABJICHUS TOATOTOBKHU
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Pa3pabotuuk: Pasmanosa B.E, ct. npenonasarens kageapsl oOLIe XUMUH UM.
npod. N./1. Komuccaposa

VYTBepkJIeHO Ha 3aceaHuK Kadeapsl
IIpotokomn Ne 15 OT «4» uronst 2022 1.

N.o. 3aBenyromero kadeapoi
JI.H. bapabanmkoBa

Tromens, 2022



KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH

3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

XuMus

1. Bonipochl 11l IPOMEKYTOYHOM aTTECTAIIMU U TEKYILIEr0o KOHTPOJIsI

Komnerenmus OIIK-1. CriocoGeH pemaTh THIIOBBIC 3a7a4K MPO(HECCHOHATBLHOM JACSITSIBHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN

IIpumepHbIe 3a1aHusA 1/ 3a4eTa B (popMe TeCTUPOBAHUS

K pazneay 1. OcHOBHBbIE IOHATHA ¥ 3AKOHbI XUMHHU

@)
@)

Macca N MoJIb THAPOKCHIA HATPUS PaBHA

Macca BemecTB, BCTYNAIOMIUX B PEAKIHMIO, paBHA Macce BEIIECTB, 00pa30BaBIINXCS B
pe3yabTaTe peakiuu, TO 3aKOH

Haummenpmast yactuma BeniecTsa, 00J1a1aomas ero CBOUCTBAMH

B paBHBIX 00BeMax pa3IMYHBIX T'a30B MPU OJMHAKOBBIX YCIOBHUSIX COACPKHUTCS OIMHAKOBOE
YHCII0 MOJIEKYJI — 3TO

KonmyectBo BemiectBa B okcuze yriepoza (IV) maccoii 22r paBHO

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

K pasneay 2 u 3. Crpoenne atoma u [leproanyeckasi cucremMa 3J1€eMEHTOB

O O 0O O OO0 O O o0 o

Kaxkas u3 mojeneii aToma OoJIbIIIe COTIACyeTCsl C COBPEMEHHON MOJIENBIO

«[lynuHr ¢ u3toMoM» - 3TO

BeiGepute nocrynatel Mmojenu aroma o H. bopy

Haumenpmas yactuma, KOTopast COXpaHseT CBOMCTBA JAHHOTO XHMHUYECKOTO COETMHEHUS
Mernpyaiiye 9acTUIbl XUMUYECKH HeJIeTUMbIE, 13 KOTOPBIX COCTOSIT MOJIEKYIIBI

ATOMHOE SI7IPO CONEPAKHUT ... TPOTOHOB U ... HEUTPOHOB. 3apsJI ATOTO SApa

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

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

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

Kakue riaBHble KBaHTOBBIE UHCIIA €CTh Y 3JIEKTPOHOB aTOMa, 3JIEKTPOHHAs (popMyiia KOTOPOTro
15225226

Kakue opOuTanbHble KBAHTOBBIE UHMCIIA €CTh y 3JEKTPOHOB aToMma, JIEKTPOHHas (Gopmyia
koToporo 1s22s?2p°

K paszneny 4. Xumunueckasi CBi3b

o

Coenunenus obpasyercst 3a CU€T B3aUMHOTO MPUTSIKEHUS DJICKTPONOJIOKUTEIBHOTO U
AIIEKTPOOTPHUILIATETLHOTO 3JIEMEHTOBY. JDTO YTBEPK/IEHUE

K kakomy MeToy KOBaJI€HTHBIX CBS3EH OTHOCUTCS YTBEPKACHHUE: «XUMHUUECKAs CBSI3h MEKIY
JIBYMsI aTOMaMH OCYIIECTBIISIETCSI C TIOMOIIBI0O OJTHOM WJIM HECKOJIBKUX DJIEKTPOHHBIX Tap,
KOTOpBIE€ JIOKAJTU30BAaHBl TMPEUMYIIECTBEHHO MEXIy HUMH. XHMHUYECKas CBs3b BCEr/a
JBYXOJIEKTPOHHAS U 00s513aTEIBHO IBYXIIEHTPOBas. UMCIIO 2IeMEHTapHBIX XUMUYECKUX CBS3CH,



O O O O O O

KOTOpBIE CIIOCOOCH 00pa3oBBIBATH aTOM WJIM MOH, PaBHO €r0 BaJICHTHOCTH. B oOpa3zoBanmu
XUMHUYECKOHN CBSI3U MPUHUMAIOT Y4aCTUE BAJICHTHBIC JIEKTPOHBL. »

XuMHUecKasi CBs3b, 0Opa3yromasics MeXIy aToMaMHu ¢ 00iblIoi pazHocThio (O6onee 1,5 mo
mkane [lonmuHra) SIEKTPOOTPUIIATEIIEHOCTEH, MPH KOTOPOW oOmmias 3JIEeKTPOHHAS Mapa
MOJTHOCTBIO TMIEPEXOTUT K aTOMY € OOJIBIICH AJIEKTPOOTPUIIATEIBHOCTHIO.

XuMuYeckasi CBsA3b, 00pa3yrolascs Mexay aToOMaMH ¢ HEOOJIbIIONW pa3HOCThIO (MeHee 1,5 mo
mkane [lonuHra) sIeKTPOOTPULIATENILHOCTEH, MpH KOTOpPOM oOmias SJIeKTpOHHAas Mapa
CMeIlleHa K aTOMY C OO0JIbIIEH 3JIEKTPOOTPULIATEIEHOCTDIO.

B BemiectBax, 00pa3oBaHHbBIX yTEM COEIUHEHHUS OJMHAKOBBIX aTOMOB, XMMUYECKas CBS3b
XUMHUECKas CBsI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tum cBsi3u MeX1y aTOMaMu KaJlnsl ¥ KUCIIOpPOJia B KapOoHaTe Kaus

Kakoli Tun cBsizu Mex1y aToMamMH KUCJIOpoJa U yIiepoaa B KapOoHaTe Kaaus

Kakoii Tun cBsi3u MeX/1y aTOMaMH KUCJIOPOJIa U BOJAOPO/Ia B KapOOHATE Kallus

KoBajeHTHbBIE HETIOISIPHBIE XUMUYECKHE CBSI3U MMEIOTCS B BEILIECTBAX

K pazneay 5. IucnepcHbie cucteMsbl. PactBopbl. Crioco0bl BbIpaskeHUs1 KOHIEHTPALMU

O O O 0O O O O O

HcTrHHBIA pacTBOp — 3TO

YacTuupl 1ucrepcHOi (Ga3bl HCTUHHBIX PACTBOPOB UMEIOT pa3Mephbl:

JucnepcHas ¢a3za MUMYYUX HAITUTKOB

AdpO030J1eM SABIIAETCA:

OMyJIbCHsI — 3TO cUCTeMa, 00pa30BaHHasl

[Tpumepamu pacTBOPOB, OJM3KUMHU 110 CBOMCTBAM K HICATBHBIM, SBISIFOTCS PACTBOPHI

IIpu pacTBOpeHNN IPOUCXOAUT

PacTtBOp, B KOTOpPOM BEILIECTBO NpH JAaHHOM Temreparype Ooibllle HE pacTBOpseTcs, T.€.
pacTBOp, HAXOAIINIACS B COCTOSIHUU PaBHOBECHS C TBEPA0i (ha3oii pacTBOpSEMOro BEIIECTBa,
Ha3bIBACTCS

HenacslIleHHbIN pacTBOp — 3TO pacTBOP, B KOTOPOM IPH JaHHBIX TEMIIEPAType U IaBICHUU
HEBO3MOXKHO JIaJIbHEHIIIee paCTBOPEHHUE YKE COJEPIKAILETrocsi B HEM BellecTBa (J1a-HeT)
IlepechlieHHBII pacTBOp — 3TO pacTBOp, KOHLEHTpPAlUs BEIIECTBA B KOTOPOM BBIILIE
KOHIIEHTPALlMU HACHIIIEHHOT0 pacTBOpa (IpU JaHHBIX TEMIIEpPAType U AaBJICHUN )(J1a-HET)

K pasneny 6. Teopus 3j1ekTpoMTHYecKOi 1ucconuanus. Peakuum nonHoro oomena.

o O O O

Crenens AMCCOLUMALIMMA PACTBOPEHHOTO 3JIEKTPOJIMTA BO3PACTAET MPHU

Kucnele conu npu qucconuaniu 1aroT

I'a3 BBIACIIACTCS IPU B3aUMOJCHCTBUN PACTBOPOB

CokpamieHHoe HoHHOe ypaBHeHHe Ba?* + SO42 = BaSOs COOTBETCTBYET B3aMMOEHCTBHIO
MEX/ly BEIlleCTBaMU

CoxkpamernHoe nonsoe ypasHenne COz?” + 2H* = CO2+ H20 coOTBETCTBYET B3aMMOIEHCTBHIO
MEXy BellleCTBaMHU

UMUYEeCKOl peakiuu Mexnay ruapokcugoM Mmeau (II) u pactBopoM cepHON KHCIOTHI
COOTBETCTBYET COKPALIEHHOE HOHHOE YPaBHEHUE

B BogHOM pacTBOpE CTyNEHUATO JUCCOLUNPYET

paBaenunio peakiun CuCly + 2 KOH = Cu(OH)2 + 2 KCI cooTBeTcTBYeT COKpaIéHHOE
HMOHHOE ypaBHEHHE

B cokpaméHHOM MOHHOM YpaBHEHWHU PEaKIIMU a30THON KHUCIOTHI ¢ Tuapokcunom meau (II)
cymma K03¢hHUIIMEHTOB paBHA



o VYpasaenuto peakiuu Zn(OH), + H.SO4 = ZnSO4 + 2 H2O  cooTBETCTBYET COKpamiéHHOE

MOHHOE YpaBHEHHUE

K pa3zpeny 7. MoHHOe npou3BeieHre BOAbI, BOXOPOAHBbIN NOKa3aTe b, ['uapons cosei

O

0O O O O

O O 0O O O O O

O

o O O O

[TpousBeneHne KOHUEHTpalUi TMAPOKCUA-HOHOB M MOHOB BOJOPOJA HA3bIBAETCSI MOHHBIM
MIPOU3BEJICHUEM BO/IbI (J1a-HET)

3HaueHUe MOHHOTO NPOU3BEACHHUE BO/bI IIPU KOMHATHON TeMIIEpaType

BonopoaHbiM 1okaszarenem Ha3bIBaeTCs

B neiitpansnoit cpene pH

KonnenTparus noHoB Bogopoaa 10 mMons/n. BEIMHCINTS KOHIIEHTPAIINIO THAPOKCUI-HOHOB 1
pH pactBopa

Peakmus cpenpl npu 3naueHun pH=11

Peakmus cpenpl mpu 3naueHun pH=11 kucmnas (na-Her)

ITpu 3Hauenun pH=7 peakuus cpeasl meaoyHas (J1a-HeT)

[Tpu 3Hauenun pH=2 peakuus cpeasl Kucias (Ja-HET)

[Ipu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpeipl

3anumute udpoit pH BogHOro pacTBOpa, B KOTOPOM KOHILIEHTpAIHs THIpoKcu-nuonoB OH-
paBHa 1071° momb/n

3anumute nudpoit pH pacTBopa, KOHIIEHTPAIUS BOJAOPOIHBIX HOHOB B KoTopoM pasHa 0.001
M

XHMHYECKOE B3aUMOJICHICTBUE COJIM C MOJIEKYJIAMU BOJIbl HA3bIBACTCSI

Peakuus ruaposinza OTHOCUTCS K peaKLUsIM

['unponu3y He moJIBEPraroTCs CoNU, 00pa30BaHHbIE

Bribepure comm, 00pazoBaHHOM c1ab0i KHCIOTON M CHIBHBIM OCHOBAaHHEM

K pasneay 8. KommiekcHbie coequHeHust

o O

O O O O O O

Teoprst KOMIUIEKCHBIX COEIMHEHUI OCHOBAaHA

[{enTpanbHOE MECTO B KOMILJIEKCHOM HOHE 3aHUMAET

Yactuna(kaTuoH, aHUOH, HEUTpaJibHAas  MOJIEKYyJla), KOTOpas  KOOpPAMHUPOBAaHA
KOMIUIEKCOOOpa30BaTeIeM Ha3bIBAETCS

KoopannanrioHHOE 4KClIo yKa3bIBaeT Ha

Crenenp OKUCIIEHHS HOHA-KOMILIEKCOOOpasoBarens B komiuiekcHom noe [Ni (NH3)sClI]*
Bri6epute popmyny nenranuanoakBageppara (1) kanus

Komminekcaomy coenunrennto Ka[Co(NHz)2 (NO2)s] cooTBeTcTBYET Ha3BaHue

B coenunennn Ks[Fe HoO (CN)s] koopAMHAIIMOHHOE YHCIIO PABHO

KoMmruiekcHble cOeMHEHUs 10 TEPBUYHOM JHUCCOIMANMUA BBICTYMAIOT KaK CHJIbHBIE
AIIEKTPOIIUTHI (Aa-HET)

KoMmmuiekcHble CcOeAMHEHUsT 1O BTOPUYHOW JIMCCOIMALMM BBICTYNAIOT KakK CHUJIbHbBIE
DIIEKTPOIIUTHI (Aa-HET)

KoHcraHnTa paBHOBeCHs TUCCOIMALIMN KOMIUIEKCHOTO HOHA Ha3bIBAETCS

KoHcTanTa ycTOHYMBOCTH - 3TO BEeNTWYHHA 0OpaTHasi KOHCTAHTE HECTOMKOCTH (a-HeT)

Uem MeHbIIe 3HAYCHUE KOHCTAHTHI HECTOMKOCTH, TEM yCTOWYMBEE KOMILICKCHBIM MOH (J1a-
HET)

[Tpu pactBopernu Naz[Zn(OH)4] B Bose 0OpasyroTcs

CreneHb OKUCIICHHS HOHA-KOMILICKCO00pa3oBareis B KoMiuiekcHOM coeauaennu K[PFs]



o HasBanwuto — rekcanutpokoOanstaT (I1I) kanmst cooTBeTcTBYET hopmyna

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TecTupoBanue 00y4YarOIMMUXCS UCIIONB3YETCS B TEKYIIEM KOHTPOJIE U B MPOMEKYTOYHOM
aTTeCTallMy JJIs OLIEHHWBAHMS YPOBHS OCBOCHHOCTHU CTYJEHTAMU PA3JIMYHBIX PA3ICIOB U TEM
JUCHHIUTMHBL U Tpou3BoauTcs B cucteme moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypainbs» https://Ims-test.gausz.ru.

[IpenomaBaTenp pazpabaThiBacT U pa3MeIaeT Ha CTPaHUIIE CBOETO Kypca TeCThI, YKa3bIBast
B MX HACTpOMKax AaThl, KOTJa T€CThl OyIyT MOCTYIHBIMU JJIsi TMPOXOXKICHUS, BPEMs, KOTOPOE
OTBOJIMTCSI HA BBITIOJITHEHHE OJTHOM IMOMBITKH, KOJUYECTBO MOMBITOK, MPEIOCTABIIEMOE KaXIOMY
cryneHty. OOyugaromuecss MONydaloT WHQPOPMAIUI0 O JaTe W BpPEMEHU TeCTUpoBaHUs. B
Ha3HAYEHHOE BPEMs CTYAEHTHI 3aX0JaT B cucTemy moodle ¢ nuyHOro akkayHTa M MPOXOIST
tectupoBanue. llocne TectupoBanus GopMupyercs Tadbiuma ¢ oneHkamu obOydaromuxcs. [lo
pe3ylbTaTaM MPOBEPKH PE3YJIbTaTOB TECTUPOBAHUS BBICTABIAIOTCS OIEHKU B COOTBETCTBHUH C
KPUTEPHUSIMH.

IIkana omeHUBaAHUSA TCCTHUPOBaAHHS HA 329€TC

% BBIIIOJTHCHU S 3aJaHUA Pesyabrar
50 -100 3a4TEHO
MeHee 50 HE 3a4TEHO

BOl'[pOCbI AJIA CIaYM YCTHOIO 3a4€eTa

Kon
KOMIIETEH Bonpocsl
005071

AToMHO-MoJeKysipHOE YueHHe. OCHOBHBIC MOHATHS XUMHH.
3aKOH COXpaHEHUs MacChl BEIIECTB, €r0 3HAYEHUE B XUMHH.
3aK0H KpaTHBIX OTHOIIICHUM.

3aKOH MOCTOSHCTBA COCTaBA.

3akoH ABOraJipo, CIEACTBUS U3 3aKOHA. MOJISIPHBIN 00bEM.
OCHOBHBIE Ta30BbIE 3aKOHBI.

3aKOH OKBUBAJIEHTOB, TOHATHE 00 »HKkBUBajeHTe. CrocoObl pacuera
OIIK-1 HKBUBAJIEHTA IIPOCTOTO U CJIOXKHOI'0 BELIECTBA.
OTKpBITHE 3JIEKTPOHOB U PEHTI€HOBCKUX JIyUeH.

NoakowhE

©o

©w

OTKpBITHE U CYITHOCTD SIBIICHUS PAAHOAKTUBHOCTHU 3JIEMEHTOB, 0., 3-, Y-JIyUH.

10. Moxens atoma . Tomcona. [TnanerapHas monens Pesepdopnaa. [Toctynarer
bopa.

11. CoBpemeHHble MpeacTaBieHUs] 0 CTpoeHHH atoma. CocTaB aTOMHBIX SJIEp.
[TonsiTrie 06 U30TOMAX.

12. KBaHTOBBIC YHCIIA.

13. Pacnipenenienrie MEeKTPOHOB MO dHEpreTuuecKuM ypoBHAM. [Tpunmmm [Taymm.
[TpaBuno Xyuna. [IpaBuna KiieukoBckoro.

14. TlompbITKH KIacCUPUKAIMU XUMUYECKUX d1eMeHToB a0 .. Menneneesa.

15. OtkpeiTe MeHnaeneeBbIM epruogudeckoro 3akona. Ilepuoanueckuii 3aKoH.

16. CtpykTypa NEpUOAMYECKONW CHUCTEMBI D3JIEMEHTOB. V3MeHeHHe CBOWCTB

3JIEMEHTOB 10 NEPHOJaM U IPYyIMIaM.



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

17.

18.
19.

20.
21.
22.
23.
24.
25.
26.
217.
28.

29.
30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

S-, p-, d-, f-a;memMeHTHI M UX MecTO B mepuoauueckoit cucreme. CemelicTBa B
I1C.

XapakTepucTUKa 3JIEMEHTA 10 UX MOJ0KEHUIO B IEPUOJUIECKON CUCTEME.
Xumuueckasi cBsi3b [lonsitue 00 »sHeprum cBs3u. Haceimaemocts u
HaIlPaBJIECHHOCTb XUMUYECKOW CBSI3U.

[Tonsatne o rUOpPUAM3ANUU DIEKTPOHHBIX OOJAKOB M MPOCTPAHCTBEHHOMN
KOH(UTYpallMi MOJIEKYIL. G- U T-CBS3b.

KoBanentnas xumuueckass cBs3b. OOMEHHBII M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U.

NonHas xumuueckas CBs3b.

Meramnnueckas CBA3b.

Bonoponnas cBa3p. MexxXMoeKyIsipHble B3aUMOACHCTBUSA.

Hucnepcusie cucrembl. CteneHp aAucnepcHocTy BemecTBa. Kiaccudukanus
JUCIIEPCHBIX CUCTEM. PacTBOpBI Kak AMCIIEPCHBIE CUCTEMBI.

Knaccudukanus uCcTUHHBIX pacTBOpoB. PactBopumocts. ['mapatHas teopus
pactBopoB [I.1. Menaeneena.

PactBopumocth  BemecTB. TeroBble 3(QexTsl HpU  PaCTBOPEHHH.
3aBUCUMOCTb PaCTBOPUMOCTH OT JIaBJIEHUS U TEMIIEPATypBhI.

OO6m1as xapakTepuCcTHKA PACTBOPOB U IIpoliecca pacTBOpeHust. PacTBOpuMOCTh
TBEPABIX, KUAKUX U Ta3000pa3HbIX BEIECTB.

KonuenTpanus pacTBOpoB U CIOCOObI €€ BHIPAKEHUS.

Teopus  snexrtpoauThyeckod  auccounanuu.  CreneHb,  KOHCTaHTa
AIIEKTPOJINTUYECKON JUCCOLUAIINH.

[IpumeHeHrne 3akoHa JEHCTBYIOIIMX MacC K HOHM3AIMM  CIa0BIX
AJIEKTPOIUTOB. 3aKoH paz0apiienust OcTBaIbaA.

OCHOBHBIE MTOJIOKEHUSI TEOPUH CUIIBHBIX 3JIEKTPOIUTOB. [IoHsTHE aKTUBHOCTH
MOHOB.

Peakuuu vonHoro odMeHa. YcioBusi nporekanus. CocraBieHue ypaBHEHUN
peakIii HFOHHOTO OOMEHa.

Hucconmanus Boael. MoOHHOe mpou3BeNeHUME BOABI U €ro CBOMCTBA.
Bonoponnsiii nokaszarens. bydepHsie pacTBOpBI.

Pacuér u metons! usmMepenus pH pactBopos.

I'unponus coneit. Tunuynsle cayyaun rugpoausa. OOpaTuMblil 1 HEOOpaTUMBIN
TUAPOJIN3.

OcHOBHBIE  TIOJIOKEHUS ~ KOOPAMHALMOHHOM  TEOpHUM  0Opa3oBaHUs
KOMILJIEKCHBIX CO€TMHEHUM.

Homenknarypa u wu3oMepuss KOMIUIEKCHBIX COEAMHEHUH. 3HadyeHHe

KOMILJIEKCHBIX COEIMHEHUI B XUMHUH.

Juccounaiuss KOMIUIEKCHBIX COCIUHEHUH. YCTOMYMBOCTh KOMIUIEKCHBIX
coequHeHni. KOHCTaHTBhI HECTOMKOCTH M YCTOMYMBOCTH KOMIUIEKCHOTO HOHA.




Oo0pa3zen 3aueTHOro0 OMJIeTa (2 ceMecTp)

®I'BOY BO I'ocynapcTBeHHBIH arpapHblii yHHBepcuTeT CeBEpHOTO 3aypaibs
ATpOTEXHOJIOTUYECKUA UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VYyebOHas nucuuILINHA XUMUA

JUIsl HatlpaBiieHUs ToAroToBkU 35.03.06 «ArpouHKeHepus»

SayerHbiii Ouner Ne 1

1. Xwumnueckast cBs3b [lonstue 00 sHeprum cBsi3u. HacellmaeMocTh M HaIlpaBICHHOCTb
XUMHUYECKON CBSI3U.

2. Homenknarypa u wu30MepHs KOMIUICKCHBIX COEAMHEHHWH. 3HaueHUE KOMIUIEKCHBIX
COEIMHEHUH B XUMUH.

3. Haiitu nponeHTHYI0 ¥ HOpMalbHYI0 KOHIEHTpanuu 1,5M pacTBopa CONSTHOW KHUCIIOTHI
(rutoTHOCTH pactBopa 1,05r/mit)

Cocraswur: Pazmanosa B.E. / / « » 20 T
3aBenyromnuii kageapoit / « » 20 T

IIpoueaypa oueHUBaHHUSI 3a4eTa
3a4eT MpoXOIUT B NUCBMEHHON (opme u B (opme cobeceoBaHUs 10 MaTepually
mucnuruHbL. O0yJaromemMycsi TOCTaeTCs BapUAHT 3aJaHus IMyTeM COOCTBEHHOTO CIIy4aifHOTO
BbIOOpa U IpeAocTaBisieTcs 15 MUHYT Ha MOJArOTOBKY. 3allMTa TOTOBOIO PELICHUs IPOMCXOIUT B
BUJIE COOECEeIOBAHUS, HA YTO OTBOAMTCS 5 MUHYT. 3aJlaHUE COCTOMT U3 3 BOIIPOCOB, TPEOYIOIIUE
YCTHOT'O M MMCbMEHHOT'0 OTBETA (T€3HUChI OTBETA, (POPMYIIbI 3aKOHOB M BEJIMYHH B HETO BXOJIAIINX,
CXEMBbI, YPaBHEHHUS).

IIka/ja oneHMBaHUs YCTHOI'O 3a4eTa

Onenka Onucanue

3a4TE€HO | CTYJEHT CaMOCTOSITEIbHO OTBETHJI Ha TEOPETHYECKHE BOIPOCHI, Hamucall
BBIPQXECHUS Il 3aKOHOB, YKa3aJl BEJIMYMHBI B HHMX BXOJSIIME U EOUHUIIBI
U3MEpEHMs; pelIaeT 3aJaHue, UCIOJb3Ysl BECh apCeHal MMEIOLIUXCs 3HaHUH,
YMEHUH U HaBBIKOB; yMEET OLIEHHWBaTh, aHAIM3MPOBATH W 0000IIaTh, JenaTh
BBIBOJIbI; BIIaJICET CIOCOOAMU PELIEHUS 3a/1aHus; OCBOWJ HM3Yy4aeMble 3aKOHBI,
NpaBUjIa U TOHSTHS

HE 3a4T€HO | OOy4aroUuiicsl JOMYCTHJI TpyOble OIIMOKM M HE MOT MPUMEHUTH IMOJTY4EHHbIE
3HAHUS JUIsL BBIMOJHEHHUS 3a/laHus; HE CMOr OOOCHOBaTh MpPHUMEHSEMbIE
M0JIO’KEHUS; 3aKOHBI, TPaBWJIa U TIOHATHS HE OCBOEHBI




HpI/IMepHLIe 3aJaHuA JJId JK3aMEHa B (l)opMe TECTUPOBaAHUA

Komnerenmust OIIK-1. CriocoGeH pemaTh THUIOBBIC 337a4H MPO(HEeCCHOHATBHOM JAESITSIIBHOCTH
Ha OCHOBE 3HAaHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUN

A 0 0 0 O 0 O

O O O O O

K pa3sneny 9. DinekTponpoBogHocTh pacTBopoB. Konaykromerpus

XOopoIIo MpOBOIUT JICKTPUUECKHI TOK pacTBOP

Br16epuTe MpoBOAHUKHU IEKTPUIECKOTO TOKA

Pacronoxxute HoMepa BOJHBIX PAaCTBOPOB B MOPSIKE YBEIUUYCHUS AIEKTPOIIPOBOJTHOCTH 1 —
KOH, 2 — HCI, 3 - H2COs3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCICI0BATEIHHOCTH
udp 6e3 mpoOesoB)

MeTto/1, OCHOBaHHBIN HA H3MEPEHUHU AJICKTPOIPOBOTHOCTH PACTBOPOB, HA3BIBACTCS
KonaykromMeTpuss TIpUMEHSICTCS ISl ONPEICICHHS BJIAXKHOCTU IIOYBHI, 3€PHA, KOPMOB,
IPOJYKTOB (J1a-HET)

BrIpakeHre 3aK0Ha HE3aBUCHMOTO TIEPEMEIICHUS HOHOB JIJIsI pacTBOPa AJIEKTPOJIUTA UMEET
BH

3aKoHa HE3aBHCUMOTO TIepeMeIIeHHsI HOHOB OTKPBIT CBaHTe AppeHHycoM(J1a-HET)

3aKoHa HE3aBHCUMOT'O TIepeMeEIIeHHsI HOHOB OTKPHIT Bunbreasmom Komnbpayiiem (na-Her)

Y aenbHas 3JIeKTPOIPOBOIHOCTD —

DKBUBaJICHTHAS JICKTPOIPOBOJHOCTD —

[Tpu yBeTMUEHUN KOHIICHTPAIMH JICKTPOIHTA yIeIbHAS JIEKTPOIPOBOTHOCTH PACTBOPA
DIEKTPOIPOBOHOCTH PACTBOPOB AIEKTPOJIUTOB C IMOBBIICHUEM TeMITepaTypsl Ha 1 rpagyc

pasaeay 10. O61mue cBOCTBAa METAVIOB

Kpurepuii, nexxamuii B OCHOBE pa3AeieHUsI METAJIOB Ha JIETKUE U TKEIIbIe

B 3eMHoi1 kKOpe OosbIle Bcero

Bri6epuTe psii caMoro TBEpIOTO U CaMOT0 TYTOIIaBKOTO METAJIOB COOTBETCTBEHHO

[Tpu HarpeBaHUU HNEKTPONPOBOIHOCTh METAIIOB YMEHbIIaeTCsA(qa-HeT)

SIBieHME CyIIECTBOBAHMSI MeTalljla B pa3HBIX (OpMax B TBEPAOM COCTOSHUU, WIIH
CIIOCOOHOCTh MPUHUMATh PA3TUYHbIE KPUCTATUIMYECKUE (POPMBI

CBOICTBO METAJJIOB BHIOPACHIBATH OJJEKTPOHBI C TOBEPXHOCTH TOJ] JICHCTBUEM
AJIIEKTPOMATHUTHBIX BOJIH, UTO 00YCIIOBJICHO CJIa00i CBSI3bI0 BAJIGHTHBIX 3JIEKTPOHOB C SIAPOM
CBoliCTBO METa/IOB, OOYCJIOBJIEHHOE TMPUCYTCTBUEM B HEM CBOOOJHBIX 3JIEKTPOHOB,
KOTOpbIE HAIMIPaBJICHHO IMEPEMEIAIOTCS MPU HATIO)KEHUH DJIEKTPUUECKOT0 TOKA

Merami, wuCHoib3yeMblid J[UIsl CIJIABOB, NPUMEHSEMBIX B CaMOJIETOCTPOCHHMM; ISt
BOCCTAaHOBJIEHUSI METAJJIOB U3 OKCUAOB: YCTOMYMBBI KOPPO3UH, C MAJION MIIOTHOCTHIO —
[Tapa meTaninoB, koTopas OyAeT BbIpadaThIBaTh HAUOOIBIIIEE HAMPSHKEHUE B TaTbBAHUYECKOM
DIIEMEHTE

DHeprus, HeoOXoauMast Ui yIaIeHUs YJIEKTPOHA U3 U30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0OJIBIIIOE PACCTOSTHUE

BennunHa, KOMMYECTBEHHO XapaKTEepPU3yeT CIOCOOHOCTh METajsia OTAaBaTh JJIEKTPOHBHI B
pacTBOpE, T. €. €r0 BOCCTAHOBUTEJIbHBIE CBOMCTBA



K paszgeay 11. Xumnuyeckasi KHHeTHKA

o O O O

o

OCHOBHOM 3aKOH XUMHUYECKOW KUHETUKH TJIACUT

OCHOBHOH 3aKOH XMMHUYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOI 3aKOH XUMHUYECKOW KHHETHKH C(HOPMYITUPOBaAH

[TopssioK XMMHMYECKOM peakuMu — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHCTAHTY
CKOPOCTH XUMHUYECKOW peakMy B BBIPAXKEHUU 3aKOHA JEMCTBYIOLUIMX Macc (J1a-HET)

[TopsaIoK XMMHUYECKOM peaklUy — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHILIEHTPALUIO
pearupyromux BeleCTB B BRIPAKEHUH 3aKOHA JEHCTBYIOIIUX Mace (J1a-HeT)

Yucno MoJIeKyI, y4aCTBYIOUIUX B AJIEMEHTAPHOM aKTe XUMUYECKOM peakluu — 3TO

Enunuiia uaMepeHusi CKopocTd TOMOT€HHOM XMMUUECKON peakinuu

Bo ckonpko pa3 Bo3pacTeT CKOpOoCTh xummueckoi peakumu 2A(r) + B(r)= C, ecinm
KOHIICHTpAIlUs BelecTBa A yBeauduTcs B 3 paza? (oTBeT AaiTe mudpoii)

Bo ckoibko pa3 yMEHBLIMTCS CKOpOCTh Xummueckoil peakmmu A(r) + 3B(r)\= C, ecnn
KOHIICHTpalus BemecTBa B ymensimmtes B 3 paza? (oTBet maiite mudpoi)

OueHute U3MEHEHUE CKOPOCTH XUMHuuecko peakuuu 2A(r) + B(r)= C, eciiu KOHLIEHTpaL1iO
BellecTBa A yMEHBIINUTH B 3 pa3a, a KOHLEHTPALMIO BellecTBa B yBenuuuts B 3 pasza
CKopocTb TOMOTE€HHOI peakiiiy MPOTEKAIOIIEH B BOJHOM PacTBOPE 3aBUCHUT OT

Cpennsisi CKOpPOCTb TOMOT€HHOW XHMMHMUYECKON peaklud M0 H3MEHEHHIO KOHIICHTpAIuu
u3MepsieTcs

K kakoii Teopu# OTHOCUTCSI JaHHOE OIpe/eNieHUE: B PEaKI[M MOTYT y4acTBOBaTh TOJIBKO TE
MOJIEKYJIbI, JHEPTUSI KOTOPBIX OOJIBIIIE CPeTHEH YHEPTUU MOJIEKYJT Ha KAaKyI0-TO OTIPEIEICHHYIO
BEITUYUHY

OHeprus akTUBALUU JIEKUT B IUAIIa30He

K pazneay 12. OkucuTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

0O O O 0O O 0O O O

o O

0O O O O O

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

Oxucnurens — 310

[Tponiecc BoccTaHOBIEHUS — ITO IPOLIECC

JlaHHOE BEIIECTBO SABISAETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BelIEeCTBO SABIAETCS TOIBKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBUE MEKIY MOJIypPEaKIIMEW U Ha3BaHUEM IIpoLEcca

YcTaHOBUTE COOTBETCTBUE MEKY YPAaBHEHUEM XMMHUECKON PEAKIIUU U €€ TUIIOM
YcTaHOBUTE COOTBETCTBHE MEXAy aToMoM ¢ocdopa B ¢opmyne BelecTBa U €ro
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBIISATH
OKHCIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkiuen sBisieTcs

BoccranoBuTenbHbIE CBOICTBA a30T MPOSBISET B peakluu

B coenunenusax: PH3, P205, H3PO3 ¢ochop umeeT creneHu OKHCICHHS, COOTBETCTBEHHO
paBHBIE:

BoccTaHoBUTENBHBIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHUMaNbHYIO CTENEHb OKUCIEHUS XJI0p MPOSIBIISIET B COEIUHEHUN

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

Haubonb1yto cTenenb OKUCIeHUS MapraHell UMeeT B COeAMHEHUH

B ypaBHenumn peakuuu, cxema kotopoir H202 + HI — H20 + 12 koaddumment nepen
(hOpMyIIOi OKUCIIUTENS paBEeH

OanHaKoBYIO CTENEHb OKHCIEHUS JKEJIE30 MPOSIBIISIET B COETUHEHUSX:



K paszgeay 13. DuekTposun3. 3aK0OHBI J1eKTPOJIH3A.

DIIEKTPONIU3 —

JlononHurenbHOE HaMpsHKEHHE, KOTOPOE HAA0 MPUIOKHUTH K AJIEKTPOAaM, AJS TOrO 4TOObI
AIIEKTPOJIN3 11T OeCIPEnsITCTBEHHO HAa3bIBACTCS

[Ipoueccol Ha katoae K(-) mpu anexTpoinuse

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

Onpenenure BEpHOE ypaBHEHME IIpoLiEecca, MPOTEKAIOIIEr0 Ha AHOJE IPHU 3BJIEKTPOIIH3E
BoaHOTO pactBopa conu KCl

Onpenenure BepHOE ypaBHEHHE IMpoliecca, MPOTEKAIOIIEro Ha KaTole IMpHU SJIEKTPOIHU3E
BoaHOTO pactBopa conu KCl

Onpenenure BEpHOE YpaBHEHME IpoLiecca, MPOTEKAIOMIEr0 Ha aHOAE IpH DJIEKTPOJIN3e
BOJIHOTO pacTtBopa coiu AgNO3

Onpenenure BEpHOE ypaBHEHME IIpoLiecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU 3BJIEKTPOJIH3E
pacmaBa coiu AgNOs3

Onpenenure BEpHOE ypaBHEHHE IpOLlEcCa, MPOTEKAIOIIEr0 Ha KaToJe IMpHU 3BJIEKTPOIHU3E
pacmaBa coiu AgNOs3

Onpenenute BEpHOE YpaBHEHHE IMPOLlecca, MPOTEKAIOMIET0 Ha aHOJE MHpPH SJIEKTPOIH3E
pactBopa conu AgNOs3

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

K pazneay 14. daexrpoxumudeckue npoieccobl. [lorenumomerpust

0O O O O O O O

o

Ha rpanwuie pa3nena ¢a3 T/ BO3SHUKAET

Ypasuenue HepHcra oTpakaeT 3aBUCUMOCTD

VYpaBHeHMe, jexallee B OCHOBE IOTEHIIMOMETPUUECKOTO METOAA

DNEeKTPOIHBINA MOTEHIMAI BO3HUKAET Ha TpaHuUIle pa3aena das3

PaBHOBECHBIN 2JIEKTPOAHBIN MOTEHITMAT PACCUYUTHIBAIOT 10 ypaBHeHMIO Bant-T'odda (1a-uer)
VYpasHenue HepHcra, onpeensionero paBHOBECHbIHN 3JE€KTPOHBIN OTEHIIMAI UMEET BUJL
Ha rpanune pasznena ¢a3 T)k BOSHUKAET CION U3 3apsSKEHHBIX YaCTHUII, KOTOPBIM Ha3bIBaeTCs
(3 cnosa)

Meton  uccienoBaHUS, OCHOBAHHBIM Ha  HM3MEPEHUU  DJICKTPOABMKYIIEH  CHIIBI
raJIbBAHUYECKOTO 2JIEMEHTA, HAa3bIBACTCS

[ToTeHmOMETpHST PUMEHSIETCS JIJIsl ONPECIICHUST KOHIIEHTPAIIMK BOJIOPOIHBIX MOHOB (1a-
HET)

[ToTeHIImOMETpHS MPUMEHSIETCS JAJI ONIPEICIICHUS COJIECOIEPKAHUS (J1a-HEeT)

K pazneay 15. Koppo3usi Mmera/uioB. Cioco0bl 3a1MTHI 0T KOPPO3UU

o

Koppo3usi sBasieTcsl HEKOHTPOIUPYEMBIM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IPOLIECCOM,
IIPU KOTOPOM METaJLI, TePSAs FIEKTPOHBI, OKUCIIAETCS (J1a-HET)

Koppo3ust npoucxoauT ¢ BbIJIEIEHUEM SHEPTUHU U pacCeMBaHUEM MeTalia (J1a-HeT)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPH
KOTOPOM MOH MeTaJljia EPEeXOUT B BOCCTAHOBJICHHYIO (hopMy (Ia-HeT)

Koppo3sus —3ro

Mertann npu Koppo3uu

[TpyuanHOM KOPPO3UU SABISETCA



o Haubonpiee pacrnpocTpaHeHHEe HMEET KOPPO3HsI METAUIOB TOJBKO C KHUCIOPOJHOM
Jenossipuzanuen (1a-Her

o Haubonee akTuBHO KOppoAUpYET

o Pesynbrar mpoTekaHUs KAKUX XUMUYECKHUX PpEAKIMH, B KOTOPBIX IIOCJIE pa3pylICHUS
METaJUIMYECKOW CBSI3M, aTOMbl METajula M aTOMbl, BXOJSIIME B COCTaB OKHCIIUTEJEH,
00pa3yroT XUMHUYECKYIO CBSI3b

o YpaBHeHHE, KOTOPOE MOXKET OBITh IPUMEPOM ra30BOM KOPPO3UU

K paszneay 16. Kosuturarusnsblie cBoiictBa. Kpuockonust

o Meron, ocHOBaHHBI Ha W3MEPEHUU MOHWKEHUS TEMIIepaTyphl KPUCTAIIIU3ALUU PAacTBOPA,
Ha3bIBACTCS

Kpuockonus npumensiercs Juist ONpeaeIeHuss OCMOTUYECKOTO JaBieHUsI (Ja-HEeT)

B ocHOBe KpHOCKOIMYECKOTO METOAA JICKUT

Bolpakenue nepsoro 3akoHa Payns aiis pactBopa 37€KTpoauTa UMEET BUL

o O O O

Han pacTBopoM naBiieHWE HACHIIICHHOTO Iapa pPacTBOPUTENS BBIINIC, YeM HAJl YHCTHIM

pacTBopuTeseM (Ja-HeT)

o Hax pacTBopoM naBieHHe HACBHIIIICHHOTO ITapa PaCTBOPHUTENS BCETAa HUKE, YeM HaJ YHCTHIM
pacTBopuTesieM (1a-HeT)

o PactBop caxapa u pacTBOp MOBapeHHOW COJH MPU OJUHAKOBBIX MOJISIIBHBIX KOHIICHTPAIHSIX
3aMEp3HYT IIPH OJIHOM W TOH Ke TeMmepaType (1a-Het

o 3akoH Bant-I'odda mno3BONSIET pPAacCUUTHIBATE OCMOTHYECKOE JIaBJICHHE pPa30aBICHHBIX
pacTBOpOB (1a-HET)

o Ilpm ogmHAKOBOW KOHIICHTpAI[MM PACTBOPEHHOI'O BEIIECTBA KOJUIMTATHBHBIE CBOWCTBA (Ap,
pocm, ATkp, ATkum) pacTBOpOB 3JIEKTPOIUTOB

o Pacrionoxxure HOMepa BOJHBIX pPacTBOPOB B TOPSAKE TMOHMKEHUS TEMIIEpPaTyp

kpucraumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH

(oTBET BBECTH B BUJIE MOCIIEOBATEILHOCTH (P 6e3 MpoOenoB)

IIIkajia onleHUBAHUS TECTHPOBAHUS HA DK3aMeHe

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

BOl'lpOCbI JIs C1aY4 YCTHOT0 3K3aMEHa

Kon

Bormpocsr
KOMIIETEHIINHT

1. DnexTponpoBOAHOCTb CpeA, yJelbHas 3JIEKTPONpPOBOAHOCTh. Crocol
HU3MEPCHHUA U MPAKTUYCCKOC IIPUMCHCHUC. KOHJIYKTOMeTpI/ISI.

2. DKBUBAQJIEHTHAs 3JEKTPONPOBOAHOCTh. COOTHOIIEHHE €€ C YyAeIbHOH

OIlK-1 3JEKTPONPOBOAHOCTBIO M € IMOABMKHOCTBIO MOHOB. 3akoH Komppaymia.
[IpakTnueckoe npUMEHEHNE

3. HpaKTI/I‘-IeCKOG onpeaAcICHNEC KOHAYKTOMCTPUYCCKUM METOJIOM CTCIICHU U
KOHCTAHTBI AJIEKTPOJIMTHUECKON JUCCOIMALIUMH CTa0BIX 3JIEKTPOJIUTOB.




o

~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.
28.

29.

30.

[IpakTnueckoe  ompeneneHWe  KOHAYKTOMETPHUYECKUM  METOJIOM
aKTUBHOCTH U K03()(pUIIMeHTa aKTHBHOCTH CHIIBHBIX 3JICKTPOJIUTOB.
Konnykromerpuueckoe TutpoBanrue. OCHOBBI METO1a, IPUMEHEHUE.
[Tonoxenne meraioB B mnepuoaunudeckon cucreme [[.M. Menneneesa.
CrpoeHue aTOMOB METAJIJIOB.

®u3nyecKue CBOKMCTBA METAIIOB. [[puMeHeHne MeTalIoB.

CnocoObl  MOJIyd4eHUsI METAJUIOB U3 OKCUAHBIX, CYIb(UIHBIX U
KapOOHATHBIX PY/I.

XHUMHYECKHE CBOMCTBA METAJIIOB.

Xumuyeckass KuHeTHKa. CKOpPOCTh XUMHUYECKOW peakluu. 3aKoH
JeHCTBYIOUX Macc (OCHOBHOM 3aKOH KMHETUKH), €M0 MaTeMaTUYEeCKOe
BbIpakeHue. KoHCTaHTa CKOPOCTH XMMHUYECKON peaKIuy,

[Topsaok U MOJEKYJIIpHOCTh peakiuii. OCHOBHOM 3aKOH KUHETUKHU IS
peakuuu 1-ro, 2-ro, 3-TO NOPSIKOB.

[Iepuon nonynpespaieHus. 3aBUCUMOCTb IIEPHO/1a OJIYIIPEBPALLIEHUS OT
HAa4aJIbHOW KOHUEHTPALIMKU BEILLECTBA.

Bnusinue TemmepaTypbl Ha CKOPOCTh XUMHUYECKUX peakuuil. IIpaBuio
Bant-T'odda. DHeprus akTuBanuu, ypaBHEHHE AppeHHyca.

Karamu3s wm ero ¢opmbl. MexaHu3m JEHCTBHS — KaTalu3aTopa.
@depMeHTaTUBHBIA  KaTaliu3, €ro OCOOGHHOCTHM U 3HAUCHUE B
OMOJIOTMYECKHUX MpoIleccax.

Cnoxnble peakuny. KuHeTHKa HENnHbIX peakiuil.

OOpaTuMOCTh XMMUYECKUX pEaKLUi, XMMHUYECKOE pPaBHOBECHE. 3aKOH
JEHCTBYIOIUX Mace A 00paTUMbIX peakuuid. KoHcTanTa paBHOBecHSI.
Cwmenenne xumuueckoro paHosecus. [Tpunuun Jle-1llarense.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [IpuHuMn cocrtaBieHUs
YPaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil. Meron
ANEKTPOHHOTO OanaHca.

Bakneline OKMCINTENN U BOCCTAHOBUTENH. BiMsiHue cpejibl Ha TeueHne
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

THUIBI OKMCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIU.

CrpoeHre M MexaHuU3M 00pa3oBaHME JIBOMHOIO 3JEKTPUYECKOrO CIIOS.
OnexTpoi. DIeKTpoAHbli noreHuuan. YpasHuenue Hepuera. BogopoHsiii
JIEKTPOL.

XUMUYECKHE M  KOHIIEHTPAllMOHHBIE TallbBAHUYECKHWE LN, HUX
anekTpoaBkymas cuia. Msmepenue D/1C.

[Torenunometpus. Munukaropubie 3eKTpoabl. CTEKISHHBIM 3JIEKTPOL,
€ro yCTPOWCTBO W NPHUHLMII JEHCTBUA. OJEKTPOABl CpPaBHEHMS.
XopcepeOpsiHbIA AIEKTPOI, €r0 YCTPONUCTBO U MIPUHITUT ICHUCTBUS.
IToTeHIMOMETpUYECKUI METOA OTPEAEIIEHUS] KOHLIEHTPAIUH BOJOPOIHBIX
HMOHOB CTEKJISTHHBIM JJIEKTPOJOM.

TepMonnHaMuyeckass HEYyCTOWUMBOCTh MeTaIoB. Koppo3ust MeTaioB u
€€ BuJpl. XMMHUYECKasi KOPPO3Hs METAILIIOB.

ONEeKTPOXUMHUYECKAS] KOppo3us METAJIJIOB. Mexanusm
3JEKTPOXUMHUYECKON KOPPO3UN METAIOB B Pa3HBIX CpElIax.

CriocoOblI 3a1UTHl METAIIOB OT KOPPO3HH.

KomnuraruHele cBOMCTBA PaCTBOPOB SJIEKTPOJIUTOB M HEIJIEKTPOJIUTOB.
ITonm>xeHne naBIeHNs HACBHIILIEHHOTO I1apa paCTBOPUTEIIS HaJl PACTBOPOM.
3akonel Paynsa. Kpuockomuss u €€ mpakTHYECKOe NPUMEHEHUE.
D0ynuockomnus 1 e€ MpakTHYecKoe MpUMEHEHHE.

OcmMmoc. OcmoTrueckoe AaBiaeHUe u ero u3mMmepenne. 3akoH Baut — [N'odda.
buosornueckue npoueccsl ¥ 0CMoc.




31. Tepmoxumus. OHTanmenus. 3akoH lecca W ero  CICACTBHS.
TepMOXUMHUUYECKHUE PACUYETHI.

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

33. 3akonbl  TepMoaMHAMUKUA.  OIEHKa  BO3MOXHOCTH  NPOTEKAHUS
XUMHUYECKON peaKItu.

IIpouenypa oueHHBAaHUS IK3aMEHA

IIpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOIIPUSATUE, BKIIFOUAET IPUEM YCTHOTO
9K3aMeHa. DK3aMeHbl NMPUHUMAIOTCS IPENojaBaTeNIIMU, BEAYILUMH JIEKIHOHHbIE 3aHATHS. B
OTJIENbHBIX CIy4asX MpU OOJIBIIOM KOJMYECTBE IPYIIl y OAHOIO JEKTOpa WM IpHU OOJIBIION
YHCJICHHOCTU TPYIIBl C pa3pelleHus 3aBeAylollero kadeapoi JOIyCKaeTcs NpPUBJICUEHHE B
IIOMOIIb OCHOBHOMY JIEKTOPY IPEI01aBaTENsl, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHUS B IPyIIIax.
OK3aMeH MPOBOJUTCS TOJIBKO IIPU IPEABSABICHUN CTYACHTOM 3a4€THOW KHU)KKHU U IIPU yCIOBUU
BBITTOJIHEHHS BCEX KOHTPOJIBHBIX MEPOTIPHATUHN, TPEYCMOTPEHHBIX YI€OHBIM ITAHOM U paboueit
IIPOrpaMMoil 1o m3ydaemon aucuuiuiHe. CTyneHTaM Ha 3K3aMEHE IPEJOCTaBISAETCS IPaBoO
BbIOpaTh OAMH U3 OuiieToB. Bpems nmoarorosku k otBeTy cocrapiseT 30 Munyt. Ilo ucreuenun
YCTQHOBJICHHOT'O BPEMEHH CTYJEHT JIOJDKEH OTBETUTh Ha BOIPOCHI 3K3aMEHALMOHHOrO OuiieTa.
Pe3ynbTaThl K3aMeHa OLIEHUBAIOTCA MO YETHIPEXOAIIbHOW cucTeME («OTJIIMYHO», «XOPOLIOY,
«yJIOBJIETBOPUTEILHOY, «HEYJOBIETBOPUTEIIBHO») U 3aHOCATCS B 9K3aMEHALIMOHHYIO BEZIOMOCTh
U 3a4ETHYI0 KHIKKY. B 3aueTHyl0 KHHUXKKY 3aHOCATCA TOJIBKO IOJIO)KUTEIbHBIE OLEHKH.
[ToanucanHbli MpernojaBaTeneM 3K3eMILIIP BEIOMOCTH cIaTcsl He MO3/IHee CIEAYIOIIEro JHs B
JIeKaHaT, a BTOpPOW XpaHWTcs Ha Kadenape. B ciaydae HEsSBKM CTyAeHTa Ha DJK3aMEH B
9K3aMEHAIIMOHHON BEJAOMOCTH JIelaeTcsl OTMETKa «He sBUWiICA». CTyAEHThbl, HE HNpOILEAIINe
IPOMEXYTOUHYIO aTTECTAIMIO 10 TpaduKy CeCCUM, NOKHBI JTUKBUANPOBATH 3a/I0JKEHHOCTD B
YCTAHOBJICHHOM IIOPSIIKE.

Ikaja oueHMBAHUS YCTHOI0 IK3aMeHa

OrueHka Omnucanue

OneHka «OTJIIMYHO» BBICTABIsETCS 00y4aroueMycs, €Ciid OH IIIyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBIA MaTepHajl, UCUEPIBIBAIOLIE, MTOCIEN0BATEIBHO, YETKO U
JIOTUYECKU CTPOMHO €ro M3JIaraer, NoKa3blBaeT BEPHOE MOHUMAHUE XUMHUYECKON
CYLIHOCTH PACCMaTpPUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHA,
JlaeT TOYHOE ONPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IOHSTUMN, 3aKOHOB, TEOPUH,
a TaK)Ke IIPaBUJIbHOE OINPEIEICHNE XUMUYECKUX BEJIMUNH, YMEET TECHO YBSI3bIBaTh
TEOPUIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 3a/la4aMM, BOIPOCAMHU U IPYTUMU
BUJAMU TIPUMEHEHHUs 3HaHWUU, MPABUIBHO OOOCHOBBIBAET NMPHUHATOE pEIIEHHE,
BJIaACCT pa3HOCTOPOHHUMMH HABBIKAMH U IIPUCMAMM BBLIITOJTHCHUA MPAKTUYCCKUX
3aj1ad.

O1neHKka «XOpOUIO» BBICTABISETCS OOyJaroleMycs, €ciId OH TBEpIO 3HaeT
Marepuai, TpaMOTHO M IO CYIIECTBY M3JIAraeT €ro, He JAOIYCKasl CYIEeCTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BONPOC, NPABUIBHO NPHUMEHSET TEOPETUUYECKUE
IIOJIOKEHUs TP PELIEHUM IMPAaKTUYECKUX BOIPOCOB W 3aj1ay, BIAaeeT
HE0OXOIMMBIMU HaBbIKAMU M MPUEMAaMH UX BBITIOJTHEHHUS.

O1eHKa «y[OBJIETBOPUTENILHO» BBICTABISAETCS OOy4arOIIEMYyCsl, €CIIM OH MMEeT
3 3HaHUA TOJIBKO OCHOBHOI'O MaTepHalla, HO HE YCBOWJ €r0 JAeTalled, AOIYCKaeT
HETOYHOCTH, HEJOCTaTOYHO  IMpaBWIbHbIE  (OPMYIUPOBKH,  HApYLICHUS




JIOTUYECKOW IOCIEA0BATENbHOCTH B M3JIOKCHHH IIPOIPaMMHOIO MaTepHaa,
UCTIBITHIBACT 3aTPYAHEHUS TPU BHIOJHEHUN MPAKTHYECKUX padoT.

OreHKa «HEYIOBJIECTBOPUTEIIBHO» BBICTABIIACTCS OO0YYaromeMycsi, KOTOPBIM He
3HAET 3HAYUTEIIBHON YaCTU IPOrPaMMHOI0 MaTepuaa, JOMyCKaeT CyIllECTBEHHbIE
2 OIMUOKH, HEYBEPEHHO, C OOJIBIIMMH 3aTPYJAHCHUSMHU BBITIOJHSCT MPAKTUYCCKUE
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBJICTBOPUTEIHHO»  CTAaBUTCS
00yJaronuMcs, KOTOpbIe HE MOTYT MPOAOIKUTE 00ydeHHE 0€3 TOTOJTHUTEIbHBIX
3aHATUU

OO0pa3sen 3x3aMeHalIMOHHOTO OuJieTa (3 cemecTp)

®I'bOY BO I'ocygapcTBeHHBIH arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs
ATpOTEXHOJIOTUYECKUNA UHCTUTYT

Kadenpa obmeii xumun um. M. JI. Komuccaposa

Y4eOHast qucuuiuinHa XuMHs

JUUIs1 HanpaBiieHUs moaroToBku 35.03.06 «ArpouHxeHepus»

DK3aMeHHAMOHHLIH OmeT Ne 1

1. DxBuBaneHTHast 3JIEKTPOIIPOBOAHOCTb. CootHolieHue eé c YAEIBHOU
3JIEKTPOIIPOBOJAHOCTBIO M C IMOABHKHOCTBIO MOHOB. 3akoH Kombpaymia. IIpaktnueckoe
HpUMEHEHNUE

2. Ocmoc. OcMoTHUECKOE JJaBiieHUe U ero u3mMepenue. 3akod Bant — [N'o¢¢a. buonornueckue
IPOLIECCHI X OCMOC.

3. 3anuumTe ypaBHEHMs peakUuil TUAPOIU3a U YKaKUTE XapaKTep Cpeibl A PacTBOPOB
CIIEAYIONINX COJIeH: a) cynbduTa HaTpus; 0) xinopuna meau (I1).

CocraBuin: Pasmanosa B.E. / / « » 20 T
3aBenyromuii kageapoi / « » 20 T
2. Kputepun onenuBanus pedepara u NpuMepHbIi epedYeHb TeM

Tembl pedepaToB:

1. MexmMonekynsipHOe B3auUMOJEHCTBHE. buonorudeckas pojib MEXMOJEKYISIPHBIX
B3aNMOJICHCTBHH.

. 'ubpunnuzanus opoutaneit. 'eomerpudeckas popma MOJIEKYIL.

. Xumu4aeckast U pu3ndecKas TCOpUu pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CUJIbHBIE BJIEKTPOJIUTHI B COBPEMEHHOU TEOPHH JIEKTPOJIUTUIECKON TUCCOIMAIIUN.
. 3HAaUCHHNE KOMILJICKCHBIX COCIMHCHHI.

. MarauTHBIe 1 ONITHYECKHE CBOMCTBA KOMIIJIEKCHBIX COEIMHEHHI.

. [IpocTpancTBeHHas CTPYKTYpa KOMIUJIEKCHBIX CO€IUHEHUH.

. Kimaccudukanus rarpBaHHYIECKUX 3JIEMEHTOB.

10. XuMH4yeckue HCTOYHUKH TOKa.

11. TorMBHBIE DJIEMEHTEL.

12. DnexTponab! CpaBHEHUS.

13. UaaukaTopHbIE AIEKTPOIbI.

14. Dnextpodopes. dnexrpoocmoc. OOIacTu MPUMEHEHHUS.
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15. Meroab! u3MepeHNsI OCMOTUYECKOTO JaBJICHHUS.
16.3axon Payns u antudpussl.
17. Onpenenenne MONCKYJISIPHON MAaCChl KPUOCKOTTUYECKUM METOOM.

IIponenypa onennBanus pedgepara

B paboueii nporpamme TUCHUIUIMHBI TPUBOJUTCS MEPEUYEHb TE€M, CPEIU KOTOPBIX CTYACHT

MOJKET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIEHOYHOT'O CPEICTBA:

- nH(hOopMaIIMOHHAS TOCTATOYHOCTH;

- COOTBETCTBUE MaTepuaja TeME U IJIaHy;

- CTWJIb U SI3BIK M3JIOKEHUs (1IeJIeco00pa3HOe MCIONh30BAaHNE TEPMHUHOJIOTHH, MTOSICHCHHE

HOBBIX HOHHTHﬁ, JJAaKOHUYHOCTD,

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

- HJINYKME BBIPA)KEHHON COOCTBEHHOW NMO3ULINY;

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

- BJIaJICHHE MaTepHAJIOM.

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

10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTABIIICTCS OOydYaromeMycsi, €ciau Tema pedepara MOTHOCTHIO PACKPHITA,
3a4TeHO | colepkaHue pedepara COOTBETCTBYET IUIaHY, CTYAEHT XOpPOMIO BiaJeeT
MaTepuajIoM, yCIIEUTHO OTBEYAET Ha BOIIPOCHI.

BBICTABIIICTCS OOydYaronemycs, eciii Tema pedepara He pacKphITa, COACpKAHHE
pedepara HE COOTBETCTBYET IUIaHY, BJIaJICHUE MaTEpUAIOM YaCTUYHOE, CTY/IEHT HE
otBeuaeT Ha 6onee ueM 50% BOIPOCOB.

HE
3a4TCHO

3.

Kpurtepun onenuBanns coo01meHNs1 U IPUMEPHbIN NepeYeHb TeM

Tembl cooOLIIEHUTT:

OO0 IO WnNPH WP

. 'a30BbI€ 3aKOHBI.

. KoprniyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

. Penko3eMenbpHbIE 3JIEMEHTHI.

. Kpucrannoruapatst.

. IIporonuTrnyeckas Teopust KUCIOT U OCHOBaHUW. KucnoTel u ocHOBaHus JIpronca
. TpyanopactBopuMsble coequHenus. [IponsBeaenme pacTBOPUMOCTH.

. [IlpyHUIMNHaIbHAS CXEMA H3MEPEHUS AIEKTPOIIPOBOJHOCTH PACTBOPOB.

. [lomyyeHue cBepXUnCTBIX METAJIOB. [ 'anbBaHoCTErMs. ["anpBaHoONIACTHKA.

. Katanus. Teopus rereporenHoro karanusa. @epMeHTaTUBHBINA KaTalu3.

10. DneKTpoABMKYIIAs CUIJIa U HAallPaBJICHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
PEaKIHH.

11. duddy3nonnsiii norenuan. buonornyeckoe 3HaueHue 1uPpPy3nOHHBIX 1 MEMOPAHHBIX
MIOTEHIINAJIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosinue BemiecTB. [Ipomecc. Buasr nporieccos. 3akon ['ecca u ero crnenctBus

IIpoueaypa oueHMBaHUA COOOIICHUIH
Ilo COOTBETCTBYIOIIMM TEMaM CTYACHTbBI T'OTOBAT COO6III€HI/I$[ MU BBICTYIIAIOT MEPCI

ay,[[HTDpHefI C JOKJIaiaMu, paCCUNTAHHbIMHU HC Ooitee ueM Ha 10 MHHYT, COITPOBOXKIAIOIINCCA (HO



BO3MOXKHOCTH) JEMOHCTpalMell ClaiiioB JM00 HarasiHBIM pPa3laTOYHBIM MaTepHajoM.
[IpucyTcTByIONME MOTYT 3a1aBaTh BOIPOCHI JOKJIATYUKY, BHOCHUTH CBOU JOOABJICHHS K
CKa3aHHOMY.

[Tpu oneHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYITHOCTh M3 CICTYIOIIUX

Kpumepues.
— COOTBETCTBHE BBICTYILICHHS TEME, TOCTABICHHOMW IIE]TN U 33]1a4aM;
— IpOOJIEMHOCTh / aKTyaJIbHOCTb;
— HOBU3HA / OPUTHHAIBHOCTD MOJYYCHHBIX PE3yJIbTaTOB;
— IIyOuHa / TIOJIHOTA PACCMOTPEHUS TEMBI;
— JIoKazarenbHas 0a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOIOB;
— JIOTHYHOCTD / CTPYKTYPHUPOBAHHOCTH / IETIOCTHOCTD BBICTYIUICHHSI,
— pedeBasi KyJIbTypa (CTUIIb H3JI0KECHHSI, SICHOCTh, YeTKOCTh, TAKOHUYHOCTH, KPAacoTa s3bIKa, yUET
ayJUTOPUH, SMOIMOHAIBHBIA PHCYHOK PEYH, OXOMYMBOCTH, IMYHKTYAJILHOCTh, HEBEpOAIbHOE
COIIPOBOXKJICHHE, O)KHUBIICHHE peur ahopru3MaMu, MPUMEPaMH, IIUTATAMH U T.]1.);
— MCIIOJIL3YIOTCS CChUIKU Ha MH(POPMALIMOHHBIE PECYPCHI (CalThI, IUTEPATYpPa);
— HArJISAHOCTH / IPe3eHTa0eNbHOCTh (eciu TpedyeTcs);
— CaMOCTOSITEIIbHOCTD CY)KICHUH / BIIQJICHUE MAaTEPUATIOM / KOMIIETEHTHOCTb.
— OTBETHI HA JIOTIOJTHUTEIHHBIC BOIIPOCHI.
IIxaJja oueHUBaHHUSA COOOIIECHUH

Orenka Omnucanune

JleMOHCTpUpyeT TIOJIHOE [MOHUMAHHE BOMNpPOCAa [0 TEMATHKE

OTJIMYHO
C006H_IGHI/I$I, AACT Pa3BCPHYTHIC OTBCTHI HA BCC 3aIaHHBIC BOIIPOCHI
I[eMOHCTpI/IpyGT SHAYUTCJIBHOC IMOHMMAHHUE BOIIPOCAa IO TEMATUKE
Xopomo C006H_IGHI/I$I, HO KOC-TAC HOOITyCKaACT HEOOJIbIIINE HETOYHOCTH B

OTBE€Tax

I[eMOHCTpI/IpyeT YaCTHYHOC IOHHMMAHHEC I10 TEMATHUKCE COOGH.[CHI/IH,
YAOBJICTBOPHUTCIBHO ciabo BJIaACCT TCpMI/IHOJ'IOFI/ICI\/’I N OTBECYACT TOJBKO Ha 4YacCThb
3a1aBa€MbIX BOIIPOCOB

I[CMOHCTpI/IpyeT HeOOIbIIOC TTOHUMAaHUE B OcJioM, HO HC 3HACT

HCYOOBJICTBOPUTCIBHO
TCPMHUHOB U HEC MOXKET OTBETHUTH HHU HAa OAWH BOIIPOC

3. KpuTtepun BoInoJTHEHH KOHTPOJIBLHBIX padoT (3a04Hasi popma 00yueHust)

IIpoueaypa oneHMBaHHUA KOHTPOJIbLHOI PadoThI

Temartuka 3agaHuil K KOHTPOJIbHBIM pa0OTaM yCTaHOBJIEHA B COOTBETCTBUM C Y4EOHBIM
wiaHoM. K HamucaHWio KOHTPOJBHOW pabOThl HAJ0 MPUCTYNaTh MOCIE H3Y4YEHUs pasjaena
JUCLHUIIIIMHBI B COOTBETCTBUH C MPOIPaMMON M METOANYECKUMH YKA3aHUSIMU.

B coctaB KOHTpOJIBHOM pabOTHI BXOJAT HE TOJBKO CTaHAAPTHHIE 3a/IaHMsI, HO U 3a/I1aHMUS,
TpeOyroIIre, OMMCaHus MPOIECCOB WU aHANTM3a SIBJICHUI B KOHKPETHOW CUTYaIIUU.

O6beM pabotbl cocraBisieT 9-10 BapuaHTbl KOHTPOJIBHOM pabOThl BHIOMPAIOT IO
METOJUYECKUM YKA3aHUSAM JUCIUIUIMHBI COTJIACHO JBYM IMOCIEIHUM IH(pamM HOMEpa 3a4eTHOM
KHIWKKU. [lpu odopmiieHnn pabOTHl BOMPOCH KOHTPOJHHOTO 3aJaHHS TIEPETHCHIBAIOTCS
noaHOCTEIO. [lociie KaXaoro BOIpoca JAETCA YETKUM W SICHBIA OTBET. YPAaBHEHHUs pEaKLUN



OpPTaHWYECKHUX BEHIECTB CIIEyeT MHCaTh CTPYKTYpPHBIMH GOpMylIaMd U TOAMHUCHIBATH
HAaVMEHOBAHMS BCEX BEIIECTB MO0 MEKIYHAPOJHON HOMEHKIATYpeE.

CTyneHTHI BBITIOHSIOT 33aHHsI KOHTPOJILHOUM paboThI B TETpaau, peructpupytot B 110
Y OTZIAIOT Ha MPOBEPKY IPENOJABATEIIO B HAUAJIE CECCUMU.

[Ipu oreHke ypoOBHS BBIMOJIHEHHS KOHTPOJIBHOW pabOTBl, B COOTBETCTBHUH C
MOCTaBJICHHBIMU LIEJIIMU U 33Ja4yaMu JUIsl JAHHOTO BHJIa Y4eOHOM JeATeIbHOCTH, MOTYT OBbITh
YCTaHOBJICHBI CIIEYIOIINE KPUTECPUH:

e yMeHHe paboTaTh ¢ 00bEKTAMU U3yYEHUS, KPUTHUECKUMU UCTOYHUKAMH, CIIPABOYHOMN

Y SHIUKIIONEANYECKOM JINTEpaTypoOil;

® yMeHHe coOMpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUN MaTepua;

® yYMEHHE CaMOCTOSITENIbHO OCMBICIISTH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOAMK;

® yMEHHE JIOTMYHO U IPaMOTHO U3JIaraTh COOCTBEHHBIE YMO3AKIIOUEHHUS U BBIBOIBI;

® yMEHHE aHAJIM3UPOBATh U 0000IIaTh MaTEpUa;

® yMEHHE MOJIb30BaThHCS II100aTbHBIMU HHPOPMAIIMOHHBIMU PECYPCAMHU U MPABUIBHO UX

MPENOAHECTH B KOHTPOJIbLHOM padoTe.

[Ipu oueHke ompenensieTcsi MOJHOTA M3JIOXKEHHsS] MaTepuaia, KadyeCTBO U YETKOCTb, U
MOCJIEIOBATEIbHOCTh M3JI0KEHHSI MBICIICH, HaJU4Me JIOCTATOYHBIX MOSICHEHUH, KylIbTypa B
MPEIMETHOM 00JIaCTH, YUCIIO U XapaKTep ONTHOOK (CYIICCTBCHHBIE HIIM HECYIIICCTBCHHBIC).

Cywecmsennvie owubKy CBA3aHbI C HEIOCTATOYHOM TTyOWHOM U OCO3HAHHOCTBHIO OTBETA
(HampuMmep, CTYAEHT HETPABUWIILHO YKa3aJl OCHOBHBIC TIPU3HAKH MTOHSATUH, SIBJICHUH, HEITPABUIBLHO
c(hOopMyIMPOBaHbI 3aKOHBI WU MPaBUIa U T.I. WIK HE CMOT MIPUMEHHUTh TEOPETUUECKUE 3HAHUS
JU1s1 OOBSICHEHUSI PAKTHUECKUX SBJICHHIA. )

Hecywecmeennvle owubKku OMpeNeNsrOTCsl HEMOIHOTONH OTBeTa (HalpuMep, CTYACHTOM
VIYIIEH W3 BHJA KaKOW — TUO0 HEeXapaKTepHBIA ()aKT IpH OTBETE HA BONPOC) K HUM MOXKHO
OTHECTH OIUCKH, JIOMYILIEHHbIE 10 HEBHUMATEILHOCTH ).

3a KOHTPOJBHYIO PabOTy BBICTABIISICTCS OIICHKA «3a4eT/HE3a4eTy.

IIkana oneHUBaHUS KOHTPOJIbHOM padoThl (3a0uHasi popma 00yueHust)

OueHka Omurcanue

KonTtponbHas paboTa BBIIOIHEHA 10 CBOEMY BapuaHTY, IPABUIBHO 0(OpMIIEHA;
JIOTYILIEHO MO Ka)X/10MYy 3aJaHHIO [0 OJJTHOW HECYIIECTBEHHOM OIINOKE U B OJTHOM

3auer
3aJJaHMU JIOMYIIEHA OJJHA CYIIECTBEHHAs OLIMOKa; MPUBEICHBI PUCYHKHU, CXEMBI,
(hopMyIIbl; BBIIIOJIHEHHBIE PAaCU€Thl COOTBETCTBYIOT IIPABUIILHOMY OTBETY.
KontponbHast paboTa BBINOJIHEHA HE 1O CBOEMY BapHaHTy; JOINYIIEHO IO
Hesaqer | [ITHACCATH  IPOLEHTaM 3aJlaHuil 10 OJHOM CYIIECTBEHHOH oImubKe, He

MIPUBEJICHBI PUCYHKH, CXEMBbI, (OPMYJIbI; pacueThl OTCYTCTBYIOT WJIU MIPUBEIH K
HEBEPHOMY OTBETY.




