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

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

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTBEHOM
JEATEILHOCTH

Koo [lepeuenb mIaHUPyEMBIX
Nupukarop qocTUxReHUst
Komne- | Pe3ynbTarbl OCBOCHMS pe3yabTaToOB 0OYy4EHUS 110
KOMIICTCHI U
meHyuu JUCLHUITIIINHE
3HaAmMy:
- OCHOBHBIC MOHSTHUSI M 3aKOHBI
XUMUH;
- METO/Ibl aHAJIHM3a XUMUYCCKHX
CnocobeH pemarb MPOTIECCOB;
TUIIOBBIC 3aJa4YHn ymemp:
npogeccuoHaIbHON N-6omk-1-IIpumensier - OGBSICHATB CYLHOCTD
OESTEIILHOCTH HA OCHOBE | OCHOBHBIC ITIOHATHS 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
IpUOOPHEIM 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 uyyaercs Ha 1 u 2 Kkypcax Bo 2 U 3 ceMecTpax 1o 04HOI Gopme 00yueHus,
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. Conep:xkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3ieoB I CHUNITHHBI

Ne | HaumenoBanue pazzena Coneprxanue pasziena
/0 | QTACIATUIHHBI

1. Beenenue. OCHOBHBIC 3aKOHBI OnpeneHeHHe npeamMeTa «<XuMHUI» HCJ'II/I U 3a/1a4U Kypca.
U IIOHATUA XUMHUU IHousTus aToM, MOJICKYJIA, MOIJIb, OKBHUBAJICHT.
MOJ'IeKy.]'ISIpHaSI H MOJIpHass  MACCHhI. OcHoBHBIC
XUMHUYCCKHUEC 3aKOHBI.

2. | Crpoenue atoma Passutre 1mpeAcTaBIeHMHM O  CTPOEHHHM  aTOMOB.
OCHOBHBIE TIOJIOXKEHUS KBAaHTOBOW TEOPUH CTPOEHUS
aroma. PacrpeneneHue 3JIeKTpOHOB B aTOME, KBAHTOBBIE
yciaa. DopMbl 3IEKTPOHHBIX O00OJOYEK ATOMOB.
IMpunuun Ilaynu, mnpaswio [I'yHma wu  npasuiia
KneukoBckoro.  OnekTpoHHbIE  (QOpPMYJIbl  aTOMOB
aneMeHTOB. (CBoiicTBa aToMoB (paguyc, DJHEpPrus
MOHU3ALNH, CPOJCTBO K JIIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTB).




[lepuonuueckuii  3aKOH U
[Tepuonnueckas cucrema
anemeHToB .. MeneneeBa

ITepuonnueckuii 3akon .M. MengeneeBa. Ctpykrypa
nepuoanueckoi cucremsl .11 MenaeneeBa. CemericTBa
snemMenToB B IIC. Ileprnoandeckuii xapakTep U3MEHEHUS
CBOMCTB DJJIEMEHTOB B TIEPUOJUYECKON  CHUCTEME.
XapakTepucTuKa 73JIEMEHTa M €ro COEAUHEHUH 110
nosioxenuto B [1C.

Xumudeckas CBSI3b B
CTPOCHUC MOJICKYIJI

OCHOBHBIE TEOPUM XHUMHYECKOW CBA3U. Merton
BaJICHTHBIX CBs3ed. MeEToj MOJEKYISIPHBIX OpOUTAIICH.
Tunel XUMUYecKOM CBs3M (KOBaJIGHTHAs, WOHHas,
MeTaJuIMuecKasi, BOJOPOJHasA). MeXMOIeKyIspHbIe
B3aUMOJICUCTBUS (cwtbl Ban-nep-Baanbca):
OPUEHTAIIMOHHbIC, UHAYKIIMOHHBIC, JUCTIEPCHOHHBIE.

PactBops1

Hucniepcubie cuctemsl, kiaaccudukaius J{C. Vctuanbie
pacTBopbl. @Dusznueckas U XUMHUYECKas TEOPHUH
pacTBOPOB. PactBopuMOCTSb. Knaccudukanus
pacTtBopoB.  HackllieHHble,  HEHACBHIIICHHBIE U
nepechleHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIMM PACTBOPOB (MaccoBasi 10Jis,
MOJIbHAs J10JIsI, MOJISIpHAsi U MOJISUIbHAS KOHIICHTPAIUH,
MOJISIpHAsT KOHIICHTPALIMS SKBUBAJICHTA).

Teopust 3IEKTPONTUTAUECKOU
JIACCOLAALINH. Peakiuun
HOHHOTO OOMEHa

Teopus 3JEKTPOIIMTHUECKON Anucconnanuu AppeHuyca.
CunpHbple  2JEKTPOJIUTHI B coBpeMeHHOHM  TOJ]
(akTMBHOCTH, HOHHas cuja pactBopa). Crnalbie
DIIEKTPOJIUTHI (CTETNIEHh W KOHCTAaHTA JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3lMyHbIX (DAKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VIOHHO-MONEKYJspHbBIE
YpaBHEHMsI peakliMii HOHHOIO0 OOMEHa.

HNonHoe nponsseneHne BOJBI.
I'mpponus conent

Huccounanus Boxabl. MoHHOE nNpoU3BENCHUE BOIDL.
Bonoponueni nokaszarens. IIporonutuueckas Teopus
KHUCIIOT u OCHOBAHMI. TpynHopacTBOpUMBIE
AIIEKTPOJINTHI. IIponsBenenune pPacTBOPUMOCTH.
I'unponu3 coneil. CreneHb W KOHCTaHTa THJIPOJIM3A.
bydepHsbie crucTeMbl.

KommnekcHble coeTMHEHNS

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

DnekTpuyeckas
MIPOBOJMMOCTE PACTBOPOB

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

10.

OO01me CBOMCTBAa METAJIOB.

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

CBOMCTBA METAUIOB. Mertamisl - AJIEKTPOHHBIE
npoBOoJHUKU. CrocoObl MOJNydyeHHs METauloB U3
OKCUJHBIX, CYIb(PUIHBIX U  KapOOHATHBIX  PYI.

XUMHUYECKUE CBOKCTBA METAILIOB. [IpruMeneHue.




11.

XuMuyeckast KHHETHUKA

AOcomoTHasE ~ CKOPOCTh ~ XMMHYECKHUX  pPEaKITuil.
3aBUCUMOCTh CKOPOCTH OT KOHLIEHTpPAllMu U TPHUPOIbI
pearupyromux BeLIECTB, TaBICHUM U TEMIIEpPaTyphl.
OcHoBHOM 3akoH kuHetuku (3/IM). Ilopsamox wu
MOJIEKYJISIPHOCTh peakuuidl. OCHOBHOW 3aKOH KHMHETHUKH
n1st peakuuu 0-ro, 1-ro, 2-ro, 3-ro nopsiakos. Koncranra
CKOPOCTH XUMHUYECKON peaxuu, nepuos
nonynpeBpamienus. Karanmmz.  CrloxkHble peakiuH.
Xumuyeckoe paBHoBecue. KoHcCTaHTa paBHOBECHS.
CwmelieHre XUMUYECKOTO PABHOBECHS IMOJ] BIMSHHEM
paznuuHbIX (hakTopos. [Tpuniun Jle-1llaTensbe.

12.

OKHUCIIUTETBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH

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

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuna paspsiga KaTUOHOB M aHUOHOB. OJIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
@apanes. Hanpsixenue paznoxkenus. [lepenanpsixenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
npoueccel. CTpoeHHEe U MeXaHu3M 00pa3oBaHUS
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
NoTeHuMan, ypaBHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
DONeKkTpoABMKyIIasi cuja M €€ HU3MEpEHHe.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
n3mepenus pH.

14.

Kopposus metaninos

TepMoauHaMuueckass  HEYCTOMYMBOCTH  METaJIOB.
Koppo3us. XuMuyeckass M AJIEKTPOXUMHUYECKAS
Koppo3usi MetayioB. Kopposuss MeTamioB B pa3sHBIX
cpenax. CocoObl 3alIUTHI OT KOPPO3HH.

15.

KomnuratuBHble  CBOMCTBa
pacTBOpPOB.

Komnuratusaele cBoiicTBa pacTtBopoB. [Juddysus u
ocMmoc. OcmoTruyeckoe naBieHue, 3akoH Bant-I'ododa.
ITonmxeHne JTaBJICHUS HaCBILIEHHOTO napa
pacTBOpHUTEIISI HAJ PAacTBOPOM, MEPBBIM 3akoH Payis.
[ToBplIEHME TeEMIIEpaTypbl KHUIIEHHS W IOHWKEHHUE
TEMIEPATypbl KPUCTAIIU3ALMU pPacTBOPOB, BTOPOIl
3akoH Payns. Kpuockomus u  30ymIMOCKOIUS.
ITpriMeHeHre KPUOCKOITMYECKOT0 METO/1a.

16.

XuMuueckas
TepMOJIMHAMUKA U
TEPMOXUMHUS

Tepmoxumusi. OCHOBHBIE TOHSATHSA: CUCTeMa(BUIbI),
¢daza, BHEIIHSS Ccpeda, COCTOSHUE CHUCTEMBI(BUIIBI),
napamMeTpsl  CHUCT€MbI,  MpoLecCc(BUABI), IHEPrus,
TeruioTa, padbora. 3akoH ['ecca.

Xumndeckass TepMoaMHaMHUKa. DYHKIUU COCTOSHHUSA:
BHYTPEHHSSI SHEPIMs, SHTAJIBINS, SHTPONUS, DHEPTUs
I'n66ca, »ueprus I'enpmrosnbua. HysneBo#, mnepBsblif,
BTOpOIl M TpeTHil 3aKoHbl TepMOoAMHAMUKH. OlleHKa




BO3MO)KHOCTH IIPOTEKAHHUS XHMHYECKOM pEakUuu B
KOHKPETHBIX YCIOBUSX.

4.2. Pa3zgennl AMCHUNIMHBLI 1 BUABI 3aHATHIA

ouHas popMa 00ydeHUs

Ne HaumenoBanue pa3znena Jlexuumonnoro | CeMMHAapCKOTo CP Bcero,
/1 T CIATUTHHBI TUTIA TUTIA 4acoB
1. | BBenenue. OcHOBHBIE 3aKOHBI U 2 16 4 22

TIOHSATHUS] XUMUH
2. | Ctpoenue atoma 2 - 8 10
3. | llepuoamueckuii 3aKOH u 2 2 8 12
[epuonnueckas cucreMa
anemeHToB JI.M. Meneneena
4, | XumMu4eckass CBSI3b U CTPOCHHE 2 2 8 12
MOJICKYT
5. | PactBOpBI 2 4 8 14
6. | Teopus AIIEKTPOITUTUIECKOM 2 4 8 14
JMCCOIMAUK. Peakiuu MoHHOTO
oOMeHa
7. | MoHHOe mpoM3BEICHUE BOJIBI. 2 4 6 12
I'mpponus conent
8. | KoMIuiekcHbIE COEqUHEHNS 2 2 8 12
9. | DnekTpuyeckass POBOJAMMOCTH 2 6 4 12
pacTBOpOB
10. | OOmme cBOMCTBA METAILIOB. 2 - 6 8
11. | XuMuueckasi KHHETHUKA 2 8 4 14
12. | OkucnurensHo- 2 4 6 12
BOCCTAHOBUTEJIHHBIC PEAKIIHH
13. | Dnekrpoxumusi. 2 4 6 12
14. | Koppo3sust meramioB 2 4 6 12
15. | KomumnratuBHbIe CBOMCTBa 2 4 4 10
pPacTBOPOB.
16. | Xumuyeckass TEpMOIWHAMHKA H 2 2 6 10
TEPMOXUMHUS
DK3aMeH - - 18
Uroro: 32 66 100 216
3aouHas popma oOyyeHHs
Ne HaumenoBanue paziena Jlexumonnoro | CeMUHApCKOTO CP Bcero,
n/m JUCIUTLTAHBI TUTIA TUTIA 4acoB
1. | Beenenme. OCHOBHBIE 3aKOHBI U 1 6 8 15
TIOHSATHUS] XUMUH
2. | Ctpoenue atoma 1 - 12 13
3. | lepuoawmueckwmii 3aKOH u - - 12 12
[Tepuoanyeckas cucTema
anemenToB JI.M. Menneneena
4. | XuMuueckasi CBsI3b M CTPOEHHUE 1 - 14 15
MOJICKYT
5. | PacTBOpHI - - 12 12




6. | Teopus AIEKTPOJIUTHIECKON 1 4 10 15
JQUcconManuu. Peakiuu HOHHOTO
oOMeHa
7. | Monnoe mpousBeaeHUE BOJIBI. - - 12 12
I'maponus coneit
8. | KoMiuiekcHbIe COeqUHEHUS - - 14 14
9. | DmekTpuueckas  MPOBOJUMOCTH 1 4 6 11
pacTBOpOB
10. | O0Omue cBO¥CTBAa METAJLIOB. - - 10 10
11. | Xumu4deckast KHHETHKA - - 10 10
12. | OxucnuTenbHO- 1 2 8 11
BOCCTAHOBUTEIBHBIE PEAKITUN
13. | DnexTpoxumusl. 1 4 8 13
14. | Koppo3susi MeTaJIJIOB 1 - 12 13
15. | KomnuraTuBHEIC CBOMCTBa - - 12 12
pacTBOPOB.
16. | Xumuyeckass TEpMOIWHAMHKA W - - 10 10
TEPMOXUMHUS
OKk3aMeH - - - 18
Hroro: 8 20 170 216
4.3. 3aHATHS CEMUHAPCKOIO THIIA
Ne Ne pasena TpynoemkocTs
n/m Tema (gac)
JACIIUIIIHHBI
OYHasl | 3a04YHas
1. 1. TexHuka 6€30I1aCHOCTH B XUMHYECKOM 4 -
nabopaTopun. Xumuueckas nocyaa. OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COCTMHEHUH (Teopusi).
2. 1. [Tonydyenue u XuMHYECKHE CBOMCTBA OKCUIOB, 4 4
OCHOBaHUH, KUCNOT, coneil. (K/pabota)
3. 1. Ornpesienienre SKBUBAJIEHTa MarHusi METOI0M 4 2
BBITeCHeHUs. Pemenue 3aay.
4, 1. Ornpezenenre MOJEKYIISIPHOM MAacChl YTIEKUCIOTO 4 -
raza (CO.). Pemenue 3anau.
5. 2,3,4 [lepponnuecknii 3aKOH M CHCTEMAa XHMHYECKUX 4 -
anemenToB JI.M. Menjeneena.
Ctpoenue atoma. THUIIBI XUMUYECKUX CBSI3EH.
6. S, PactBopsl. [IpurorosineHnne pacTBOpOB 3aJaHHON 4 -
KOHIIEHTPAIUH.
1. 6. PacTBOpHBI 271€KTPOIUTOB. DIEKTPOTUTHIECKAS 4 4
nucconuaiys. Peakiiuu noHHOro oOMeHa.
8. 7. HNouHoe npousBenenne Boabl. BomopoaHsiil 4 -
nokazarenb. CiocoOsl onpenenenus pH. ['maponus
COJIeH.
9. 8. KomruiekcHble coeAMHEHUS: TOTyYeHUE U 2 -
CBOMCTBA.




10. 9 DIIeKTPOMPOBOTHOCTL pacTBOpoB. OmnpeneneHue 4 4
KOHCTAHT PaCTBOPOB KOHYKTOMETPHUECKUM
METOIOM.

11. 9. Ornpezenienre KOHIIEHTPALUKU PACTBOPA METOJIOM 2 -
KOHJIYKTOMETPUYECKOTO TUTPOBAHHUS.

12. 11. Xumnueckasi kKuHeTuka. OnpeaeneHue 4 -
KHHETHYECKUX MapaMETPOB PEAKIIHH.

13. 11. CwmelieHre XuMUYECKOT0 PaBHOBECHS. 4 -
XUMHUYECKOE PABHOBECHE B PACTBOPAX CIIA0BIX
HIIEKTPOJIUTOB.

14. 12. OKHCIIHTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 4 2
DIEKTPOIN3 PACTBOPOB U PACILIIABOB
AJIEKTPOJIUTOB. 3aKoHbI Dapajes.

15. 13. OnekTpoxumuueckue npoueccsl. [lorennnomerpus 4 4
B U3YUCHHH PACTBOPOB.

16. 14. Koppo3zus metamioB. CriocoObl 3alIUTHI OT 4 -
KOPPO3HHU.

17. 15. Kpuockonus. Texauka paboThl ¢ TEPMOMETPOM 4 -

bexkmana. OnpeneneHre 0CMOTUYECKOM
KOHIIEHTPALUU U OCMOTUYECKOI'0 1aBICHUs
pacTBOpa KPUOCKOIIUYECKUM METOIOM.

18. 16. TepMonMHaMHKa M TEPMOXUMHUSI. 2 -

Uroro: 66 20

4.6. [lpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (padoT) ne npedycmomperno OIIOII.

5. Opranu3zanus caMoCTOATEIbHOH PadoThI 00yYAKOIIUXCS 110 JUCHUIIIMHE

5.1. Tunsl caMoCTOATEILHON PadOTHI U €€ KOHTPOJIb

Tun camocrosiTeIbHON PadoThI ®dopma 00yyeHust Texynui KOHTpOJIb
OuHas 3a04Has

[TpopaboTka MaTepuaia JEKIUi, 50 128 TECTUPOBAHUE
IIOATOTOBKA K 3aHATHUSIM
CaMocTosITEeIbHOE U3YYEHHUE TEM 8 TECTUPOBAaHUE
KoHnTponbHble paboThl - 42 KOHTpOJIbHAsI paboTa
Pedepar 25 - 3alIuTa
WuauBuyanbHble 3aaHus 17 - 3amuTa
(coobmienue)

BCEIr'0 4acOB: 100 170

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEILHOMH PadoThI:

1. Xumus : ydeOHO-MeToauyeckoe mocobue / aBTop-coctaButenab B. E. PazmanoBa. —
Tromens : [AY Cesepnoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —

Texkct : onexTpoHHbli /  JlaHb: dneKTpoHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/131641 (nara obpamenus: 07.07.2021). — Pexxum mocTyna: [uist aBTOpHU3.
MIOJIB30BATEIIEH.

2. bapanona, JI.A. Kiaccel HeoOpraHu4eckux COeAMHEHUH (OKCHIbI, OCHOBAHUS, KUCIIOTHI,
coim): yae0.-meton. mocooue — Tromens: [AYC3, 2015 — 46 c.
3. Xumus: yue6Hoe nocobue/aBt.-cocT. JI.A. bapanosa. - Tromens.: 'AY C3,2017.-108c.




5.3. Tembl, BBIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yYeHHeE:
2 cemecTp
1. Meroa MOJIEKYISIPHBIX OpOUTANICH.
2. YcnoBus 00pa3oBaHMs U pa3pylLIeHNs KOMIUICKCHBIX HOHOB.

3 cemecTp
1. CTaHgapTHBIN OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIN TTOTEHITUAIL.
2. IHrnGuTOphl KOPPO3HUH.

5.4. Tembl pedepatoB:

ITo pa3neny 4 «XumMHYecKas CBS3b U CTPOEHHE MOJIEKYJD)

1. MexmonekynsipHoe B3aumojeiictBue. buonoruueckas poiib  MEXKMOJICKYISIPHBIX

B3aUMO/JICHCTBUML.

2. T'mOpumauzanus opourtaneit. I'eomerpudeckas hopma MOJIECKYII.
IIo pa3ageay S «PacTBopbI»

3. Xumuueckas u (pu3nueckas TCOPUU PacTBOPOB.

4. Tlpou3sBeneHUE paCTBOPUMOCTH.

5. CusbHbIE 3JIEKTPOIUTHI B COBPEMEHHOM TEOPUH AIIEKTPOIUTHIECKON JUCCOIHAIIIH.
Ilo pa3neny 8 «KommiiekcHble coeTUHEHUD)

6. 3HaueHHE KOMIUIEKCHBIX COSAMHEHUN.

7. MarauTHbIC ¥ ONTHYECKHE CBOMCTBA KOMIUIEKCHBIX COCTUHEHUH.

8. IlpoctpaHcTBeHHAsi CTPYKTYpa KOMILJIEKCHBIX COSTUHEHHIA.

9. Kiaccudukarnms raTbBaHUIECKHX JJIEMEHTOB.

10. XuMuyeckue HCTOYHUKH TOKA.

11. TonnMBHBIC SJIEMEHTHI.

12. DnekTpo bl cpaBHEHHUS.

13. MauKaTopHBIE SJEKTPOIBL.

14. Dnextpodopes. InekTpoocMoc. O6IacTH TPUMEHEHUS.
IIo pa3neny 15 «Ko/uturaTuBHbie CBOMCTBA PACTBOPOB»

15. MeTo/1bl U3MEpPEHUsT OCMOTHYECKOIO JaBICHHUS.
16. 3akon Payns u anTupussl.
17. Onpenenenrie MOJNIEKYISIPHON MacChl KPHOCKOITMYECKHM METO/I0M.

Tembl coo01IeHMIA:

. 'a30BbIE 3aKOHBI.

. KopnyckynsipHo-BOIHOBBIE CBOWCTBa MUKPOUYACTHII.

. Penko3eMenbHbIE 3JIEMEHTHI.

. Kpucramnornaparst.

. [IpoTonuTnueckas Teopust KUCIOT U OCHOBaHUU. KucioTel u ocHoBanus JIbronca

. TpyanopactBopumble coenuHeHus. [IponsBeeHre pacTBOPUMOCTH.

. [IpuHIMNIManbHAS cXeMa U3MEPEHHUS SIIEKTPOIPOBOIHOCTH PACTBOPOB.

. [losmyyenue cBepXUnCTHIX METAIIOB. ['anbBaHOCTEr M. ["anbpBaHOIIACTHKA.

. Karanu3s. Teopus rereporenHoro katanuza. @epMEHTaTUBHBIN KaTalu3.

10. DnexTpoaBMKyIask CHJIA U HATPaBJIECHUE MPOTEKAHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIIHBHOM
peaKkiuu.

11. Juddy3nonnsiii norenuuan. buonoruueckoe 3nauenne AU Gy3snoHHBIX 1 MEMOpPAHHBIX
MOTEHIUAJIOB.

12. Ocmoc. DaeKTpoocMoc.

13. ArperatHoe coctosinue BemecTs. [Iponecc. Buabl nporneccos. 3akoH ['ecca u ero ciencTaus.

OO0 1NN K WM



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

6.1 Hepeqenb KOMIIETEHIIMIiT M OLleHOYHbIE cpeacrea HHAMKATOPA AOCTHKCHUSA

KOMIIeTeHIH
Koo [lepeuens mIaHUPyEMBbIX HanmenoBanue
NHpukatop A0CTHXKEHUS
Komne- pe3yabTaTOB OOYYEHHS 110 OLICHOYHOTO CPEJICTBA
KOMIIETEHIINHU
menyuu JUCLHUTIIINHE

OIIK-1

NJ-6 onk-1 IIpumenser
OCHOBHbI€ ITOHATHS U 3aKOHBI
XUMHUH, JEMOHCTPUPYET
MOHUMaHNUE XUMHYECKUX
MIPOIIECCOB B 00IaCTH
npohecCHOHATBHOMN
JeSITeTbHOCTH

3Hamy:

- OCHOBHBIC MTOHATHS U 3aKOHBI
XHMUH;

- METO/IBI aHAJIN3a XUMUYECKUX
HPOLECCOB;
ymemp:

- OOBSCHSTH CYIITHOCTD
XMMHUUYECKHX MPOLIECCOB;

- UCTIOJIb30BaTh TEOPETUYECKHUE
3HAHMS ¥ NPAKTHYECKUE HaBBIKH,
TIOTy4EHHBIE TIPH U3yICHUH
JVCIATUINHBI;

enadems:

- OCHOBHBIMH HaBBIKaMHU
oOparmieHus ¢ 1abopaTOpHBIM U
IpUOOPHBIM 000PYIOBaHUEM;

- METOJIJaMH XUMHIECKOTO
aHaJIN3a AT IOCIEAYIOIEro ero
UCIIONIb30BaHUS B
poeCCHOHATBHOM
JIeATEILHOCTH.

Tect

DK3aMeHaIlMOHHBII OMJIET

6.2. lIIxaanl oneHNBaAHUSA

Ikaja oueHMBaHUs YCTHOI'O 3a4eTa

Orenka

Omucanne

3a4TCHO

IMpaBujia 1 TIOHATUSA

00y4aroImuicss CaMOCTOATENBHO OTBETHII Ha TEOPETUUECKUE BOIPOCHI, HAMMUCal
BBIPQKEHUS IS 3aKOHOB, yKa3aJl BEJIMYMHBl B HUX BXOJAIINE W CIUHHIIBI
U3MEPEHUs; pellaeT 3aJaHue, UCIOJb3ys BECh apCceHall UMEIOIIMXCS 3HaHUi,
YMEHMH M HaBBIKOB; YMEET OLIEHWBATh, aHAIM3UPOBATh W 0000IATh, JENaTh
BBIBOIbI; BJIQJIEET CIIOCOOAMU pelleHHs 33aJaHMs; OCBOMJI M3y4aeMble 3aKOHBI,

HC 3a4TCHO

06yqa101u1/117lc;1 JAOITYCTHII FPY6LIG OIIMOKHA U HE MOT MNPUMCHUTH TOJTYYCHHBIC
3HaHUA AJId BBIIIOJIHCHHA 3aJaHusi, HE CMOTI 000CHOBaTh MMPUMCHACMBIC
IMOJIOKCHUA; 3aKOHBI, ITPaBUJIda U ITOHATHA HE OCBOCHBI

Ika/ja oueHMBaHUs YCTHOIO IK3aMeHa

OneHka

Onucadue

OreHKa «OTJIIMYHOY» BBICTABISETCS O0yUYaIOUIEMYCs, €CJIM OH TITyOOKO U MPOYHO
YCBOMJI MPOrpaMMHBIA MaTepHuaj, UCYEPIBIBAIONIIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JaraeT, MOKa3bIBAET BEPHOE MOHUMAHUE XUMHUUYECKON
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUN 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 CIPABIISIETCS C 3aJjauaMHy, BOIIPOCAMH U IPYTUMHU
BUJAMU TPUMEHEHUs 3HAHUH, MPABUIBHO OOOCHOBBIBAET NPHUHATOE PELICHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABBIKAMU UM IIPUEMAaMM BBIIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHKa «XOpoLIO» BBICTABIAECTCA OOyYaroleMyCs, €CIM OH TBEPAO 3HAET
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 BBITIOJTHEHUS.

OneHka «yA0BICTBOPUTEIBHO» BBICTABIAECTCA O0ydYaroIIeMycs, €ClIM OH HMMeeT
3HAHHA TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOMJI €ro JeTajel, JOIYyCKAeT
3 HETOYHOCTH, HEJOCTAaTOYHO  MpaBHIbHbIE  (OPMYIUPOBKH,  HApYIICHUS
JIOTUYECKOU TOCJIeIOBATEIbHOCTH B U3JI0KEHUHM IPOrPaMMHOIO MaTepuarna,
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 32IaHUS UJIH UHbIE MAaTePUAJIbI:

VYKa3aHbl B IPUIOKEHUN 1.



7. IlepevyeHb OCHOBHOI U JONOJTHUTEJLHOM y4eOHOM JTUTEPATYPhI, HEO0X0AMMOMH IS

OCBOEHMS TMCIUIIHHBI
a) OCHOBHasI TUTepaTypa

1.

Bocrpukosa, H. M. Xumus : yuebnoe nmocooue / H. M. Boctpukosa, U. B. Jlyoosa, I'. A.
KoponeBa. — Kpacuosipck : COVY, 2020. — 226 ¢. — ISBN 978-5-7638-4420-7. — Teker :
9JIeKTpoHHBIN //  JlaHb : 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/181657 — Pexxum mocTyma: ajis aBTOPHU3. [OJIb30BATEICH.
Kupunnos, B. B. Heoprannueckas xumusi. TeopeTnyeckue OCHOBHI : y4eOHUK J1Jist By30B / B.
B. Kupumnos. — 2-e uzn., crep. — Cankr-IletepOypr : Jlans, 2021. — 352 ¢. — ISBN 978-
5-8114-8516-1. — Tekcr : 37eKTpOHHBIN // JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/176659 — Pexxum mocTyma: it aBTOPU3. IIOJIH30BATENCH.
JlaGopaTOpHBIi MPAKTHKYM 110 HEOPTaHHYECKOW XUMHUH : y4eOHO-METOJUYECKOE ITOCOOHe : B
2 vactax / cocraBurenu O. B. Anexuna [u np.]. — Tam6oB : TT'Y um. I'.P.lepxaBuna, 2020
— Yactp 1 : Ousuxo-xumuueckue ocHoBbl — 2020. — 102 c. — ISBN 978-5-00078-352-
8. — Texkcr : amekTpoHHbIi / JlaHb : 3nekTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/177084. — Pexxum mocTyma: i aBTOPH3. MOJIb30BaTEICH.
Oo6mas xumus. Teopus u 3amaum : ydebHoe mocodbue mis By3oB / H. B. Koposun, H. B.
Kynemos, O. H. I'onuapyk [u ap.] ; nox penaknueii H. B. Koposuna, H. B. Kynemosa. — 5-
e u31., crep. — Cankr-IletepOypr : Jlanw, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbid /  Jlamb : 2JeKTpOHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexum moctyma: i aBTOPH3. MOJIb30BATEIICH.
Coxonos, B. H. Xumus: kypc nekuuii : yueonoe nocodue / B. H. CokonoB. — ExarepunOypr:
, 2019. — 133 c. — TekcT : 21eKTpoHHBIH // JlaHb : 31eKTpOHHO-0MOIMOTeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/170422 — Pexum mocTtyma: i aBTOPHU3. MMOJIb30BATEICH.
Xomuenko ['.I1. Heopranmdeckast Xumus [DIEKTPOHHBIA pecypc| : YUeOHUK JJIsl CeITbCKO-
xo3siiictBeHHBIX BY30B / ['.I1. Xomuenko, M.K. [lutoBuu. — DIEKTPOH. TEKCTOBbIE JaHHBIE.
— CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryna:
http://www.iprbookshop.ru/57335.html

0) nomoNHUTENbHAS TUTEpaTypa

1.

2.

5.

6.

Eropos, B.B. TeopeTtnueckue 0CHOBbI HEOPraHMYECKOW XUMHUH. KpaTKuil Kypc AJisl CTyJIEHTOB
CEJIbCKOXO03SUCTBEHHBIX BY30B [DJEKTPOHHBIN pecypc|: yued. — DnekTpoH. AaH. — CaHKT-
[TetepOypr : Jlans, 2017. — 192 c. — Pexum noctyna: https://e.lanbook.com/book/91304. —
3ari. ¢ ’KpaHa.
KoBanbuykosa O.B. Xumus [ DnextpoHHbIi pecypc|: yuedHnoe nocodue / O.B. KoBanbuykosa,
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
Kpatkuii cnpaBodyHUK (DU3MKO-XMMHUYECKHUX BEJIMYMH HEKOTOPBIX HEOPraHWYECKUX U
OpraHMYECKUX COeTUHEHUH [DNeKTpoHHbIN pecypc] / . — DIEeKTPOH. TEKCTOBbIE JaHHbIE. —
Camapa: PEABM3, 2011. — 68 c¢. — 2227-8397. — Pexum pocrymna:
http://www.iprbookshop.ru/18405.html
Makaposa O.B. Heopranudeckas xumusi [DneKTpoHHBIH pecypc] : yueObHoe mocodue / O.B.
MaxkapoBa. — DJIEeKTpOH. TeKCTOBbIe JaHHbIe. — CapatoB: Aii [Tu Op Mexana, 2010. — 99 c.
— 2227-8397. — Pexwum nmoctyna: http://www.iprbookshop.ru/730.html
[Tonropuosa, T. B. Dnextpoxumusa: ydeOnoe mnocobue / T. B. Ilogropuosa, A. lO.
Murpodanos, . M. CyznaneieBa. — KemepoBo: KemI'V, 2019. — 42 c¢. — ISBN 978-5-
8353-2344-9. — Texct: snektponHsii // JlaHb: 35IeKTpOHHO-OMOMMOTEYHAsE cUcTeMa. —
URL.: https://e.lanbook.com/book/135248. — Pexxum gocTyma: i aBTOPHU3. MOJIb30BATEIIEH.
Xomuenko I'. I1. Heopranmueckas xumus: ydue6Hoe mocobue / I'. Il. Xomuenko, U. K.
[{uToBwu. - 2-¢ u31., nepepad. u joi. (penpunatHOe u3aanue). - CI16: OO0 "UTK TPAHUT",
20009. - 464 c.



https://e.lanbook.com/book/181657
https://e.lanbook.com/book/176659
https://e.lanbook.com/book/158949
https://e.lanbook.com/book/170422
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"

. WwWw.en.edu.ru - ecteCTBEHHOHAay4YHBIH 00pa30BaTeIbHBIN MTOPTAT,
. http:/mww.km.ru - sanuxnonenus Kupwiia u Medoaus;

. ru.wikipedia.org - suukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIN KOJUISIK;

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

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

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

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

CONO O~ WN P

9. Meroanuyeckue yKa3aHusl J1JIs1 00y4aIOIMXCH M0 OCBOCHHUIO THCHUIITTHHBI

Memoouueckue ykazanusi 051 6bINOIHEHUS 1AOOPAMOPHBIX pabom xumuu (2cemecmp) no memam.
Tema 1. Kitaccbl HeopraHu4eckux COeIMHEHU.

Tema 2. OmnpeneneHue MOJISPHON MacChl YIIIEKHCIOTO ra3a.

Tema 3. OnpeneneHue SKBUBaJICHTa MarHUsL.

Tema 4. [IpurotoBneHue pacTBOPOB 3aJaHHON KOHIICHTPAIUH. .

Tema 5. DnekTponuTHdeckas guccoruaus. Peakimym noHHOTOo 0OMeHa

Tema 6. Bomopoansliii mokaszatenb. [ uapoaus comnen.

Tema 7. KoMIuiekCHbIE COETUHEHUS

Memoouueckue ykaszanusi 015 GbINOAHEHUs. 1AOOPAMOPHLIX pabom u3uueckol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMHU METOJAMH.

Tema 2. Kunetrka xuMuueckux peakiuii. CKOpoCTbh XMMUYECKUX PEAKIIHM.

Tema 3. XuMHUeCcKOE paBHOBECHE.

Tema 4. U3yuyeHue pacTBOPOB MOTECHIIMOMETPHUYECKUMU METOIAMHU.

Tema 5. M3yueHue sIBIICHUS KOPPO3UU.

Tema 6. Kpuockonusi B U3y4eHHH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUHU U XUMHUYECKON TEPMOIMHAMUKH.

10. Ilepeyenb HH(OPMALIMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MaTepua/jibHO-TEXHUYECKOe o0ecreyeHue JUCHUTINHBI

Crenanu3upoBaHHbIe JIAOOPATOPUU MO XUMHH, CYIIWIbHbIE IIKAa(bl, YCTAHOBKU JUIS
BaKyyMHOT'O (DHIJIbTPOBAHHUSI, SJIEKTPOILIUTKH ¢ acOECTOBBIMU CETKaMH, BOJIIHbIE OaHU, ITeCUaHble
0aHH, ITATUBBI C MPOOMPKAMU, TOPKH Ul pEaKTHUBOB, CTEKJIIHHAs U QapdopoBas XUMUYECKas
nocyja, AepkaTenu Juis NpoOUPOK, CIIUPTOBKU, pepakTOMETphl, BBHITSDKHBIE IIKA(bl, KaMepbl
JUISL XpoMaTorpaguu, XUMHUUECKUE PEaKTUBBI, TAOIHUIIBI.

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI AJI1 HUHBAJIUI0B H JHUI ¢ OrpaHUYC¢HHBLIMH
BO3MOKHOCTSIMH 3/10POBbA

OO0yuenne 0oO0ydJaromuxcsi ¢ OTPAaHWYEHHBIMH BO3MOKHOCTSMH 3/IOPOBbS TIPU HEOOXOTUMOCTH
OCYIIECTBJISICTCSI Ha OCHOBE aJaNTHPOBAHHON paboyell MporpaMMbl C HCIOJIb30BAHMEM CIICIIHAIbHBIX


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

METOJ0OB OOyYeHHS ¢ JOUAAKTHYECKHX MAaTepUaioB, COCTABIEHHBIX C Yy4YeTOM OcOoOeHHOCTEeH
MCUXO(U3NIECKOTO PAa3BUTHSA, HWHAWBHAAYAJIbHBIX BO3MOXKHOCTEH W COCTOSHHS 3I0POBBSI TaKHUX
oOyyaromuxcs (o0yyaromerocs).

B mensx ocBoeHus y4eOHOH NporpaMMbl AMCUUILIMHBI HHBAIMJAMH W JIMLIAMH C OTpaHHYCHHBIMU
BO3MOKHOCTSIMH 3[TOPOBBS 00€CTIEUNBACTCS:

* Ui WHBAJUAOB W JIAIl C OTPAaHUICHHBIMI BO3MOKHOCTSIMH 3/I0POBBS 110 3PEHUIO: pa3MEIIeHNE B
JOCTYMHBIX JUIS OOY4YalOLIMXCsl, SBISIOMIMXCSA CJENBIMA WM CIa0OBHIAIIMMH, MeCTax M B
aJanTHPOBaHHOW (OpMe CIpaBOYHOW HH(OPMALMK O PACTUCAHWN YIEOHBIX 3aHATHI; TPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOIIEro 00yYaroMIeMycsl HEOOXOIUMYIO ITOMOIIT; BBIITYCK
aNbTEpPHATUBHBIX (JOPMATOB ~ METOAMYECKHX MarepuanoB (KpymHbli wmpudT wnd ayauodaiinsr),
UCTONb30BaHue Bepcuu caita mis ciaaboBuasmux OBC IPR BOOKS u cnernuansHOr0O MOOWIBHOTO
npunoxkenuss [PR BOOKS WV-Reader (mporpaMMbel HEBH3YalbHOTO JOCTyNMa K WH(OpPMAIIHH,
npeHa3HaYeHHON JJIs1 MOOMJIBHBIX YCTPOMCTB, paboTalouux Ha onepannonHoi cucreme Android u 108,
KOTOpasi He TpeOyeT chenuanbHO 00Y4eHHOTO acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboTaroT co
CBOMM YCTPONCTBOM MPHUBBIYHBIM CIIOCOOOM, HWCIONB3YySI CIENHATbHBIE IITATHBIE MPOTPAMMEI IS
He3psaux moaeit, ¢ koropeiMu [IPR BOOKS WV-Reader nmeeT monHyro cOBMECTHMOCTS);

* 7Sl MHBANKJOB W JIUI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBbS MO CIIyXY: HaJIeKalIUMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BE/IeHNE HH(OPMAIINH;

*  JUIA WHBAJIUAOB W JIUI[ C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 3J0POBbS, WMEIONNX HAPYIICHHS
OTIOPHO-/IBUTATEIILHOTO arfapara: BO3MOXHOCTb OeCTIPEITCTBEHHOTO JOCTYIa 00y4JaloIuXcs B y4eOHbIe
MIOMEIIEHUs, TyaleTHbIe KOMHATHI U JPyrue MmoMenieHus: Kadeapsl, a Takke MpeObIBaHUE B YKa3aHHBIX

MTOMETIEHUSX.
OOpazoBanue OOy4YalOUIMXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MOXET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTUMH O0YYAIOIIMMUCS, TaK U B OTJICJIbHBIX TPYIIIAX WIH B OTAEIBHBIX
OpTraHM3aIHAX.



[Tpunoxenue 1
MuHHCTEPCTBO HAYKU U BBICIIEro oOpazoBanus Poccuiickoit denepannu
®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
Ui HarmpasiieHus noarotoBku 35.03.06 ArpounxkeHepus

poduIb DIEKTPOOOOPYIOBAHUE B DJICKTPOTEXHOJIOTUH MPEATIPUSTUHA U

IIPONU3BOJACTB

VYpoBeHb BhICIIET0 00pa3oBaHus — OakadaBpuaT

Pa3pabotunk: Pasmanosa B.E, ct. mpenonasarens kageapsl oOUIe XUMHH UM.
npod. N./1. Komuccapoa

YTBepkIeHO Ha 3aceiaHnu Kadeapsl
[Tpotokon Ne 12 ot «5» utons 2023 r.

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

Tromenn, 2023



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 pa3neay 1. OcHOBHBbIE IOHAATHA ¥ 3AKOHbI XMMHHU

@)
@)

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 OCYIIIECTBIISIETCSI 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 YYaCTUE BAJICHTHBIC JIEKTPOHBL. »

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

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

PacTBOp, B KOTOPOM BEIIECTBO MpH JaHHOW TemImepaType OoJbllle HE pacTBOPSETCS, T.€.
pacTBOp, HAXOAIINIACS B COCTOSIHUU PaBHOBECHS C TBEPA0i (ha3oii pacTBOpSEMOro BEIIECTBa,
Ha3bIBACTCS

HenacsIleHHbIN pacTBOp — 3TO pacTBOP, B KOTOPOM IIPHU JaHHBIX TEMIIEPATYPE U JaBICHUU
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 3jieKTpoJMTHYECKOH qucconnanus. Peakuuu mnoHHOro o0MeHa.

o O O O

CreneHp AMCCOLUMALMM PACTBOPEHHOTO 3JIEKTPOIUTA BO3pPACTAET 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

paBaenuto peakiuun 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 pasneay 7. MoHHOe npousBeaeHHe BOAbI, BOAOPOAHBIH NOKa3aTedb. ['uapoms cosen

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
MIPOU3BE/ICHUEM BO/IbI (J]a-HET)

3HaueHUe MOHHOTO NPOU3BEACHHUE BO/bI IIPU KOMHATHON TeMIIEpaType

BonoponHbiM nokaszarenem Ha3blBaeTCs

B neiitpansnoit cpene pH

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

Peakuus cpeasl npu 3Hauenun pH=11

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

ITpu 3Hauenun pH=7 peakuus cpeasl meaouHas (1a-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 KOHILIEHTpALUs TUApoKkcua-uonoB OH-
paBHa 1071° momb/n

3anumute udpoit pH pacTBopa, KOHIIEHTpAIUs BOAOPOJHBIX HOHOB B KOTOpoM paBHa 0.001
M

XHMHYECKOE B3aUMOJICHICTBUE COJIM C MOJIEKYJIAMU BOJIbl HA3bIBACTCSI

Peakuus ruaposinza OTHOCUTCS K peaKLUsIM

['unponu3y He moJBEpPraroTCs coyid, 00pa3oBaHHbIE

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(kaTHOH, aHUOH, HEWUTpalbHas  MOJIEKyNla), KOTopas  KOOpAMHHpPOBaHA
KOMILJIEKCOOOpa3oBaTesieM Ha3bIBaeTCs

KoopanHaioHHOe YuCIio yKa3bIBaeT Ha

CrerneHb OKUCIIEHUS HOHA-KOMILIEKCOOOpasoBaress B koMmiuiekcHoM none [Ni (NHz)sCI]*
Bri6epute popmyny nenranuanoakBageppara (1) kanus

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

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

KommuiekcHble COeIUHEHUS MO NEepPBUYHOM JUCCOLMAlMU BBICTYHAIOT Kak CHUJIbHbBIE
AIIEKTPOIIUTHI (Aa-HET)

KomrmiekcHble COeIUHEHUS 1O BTOPUYHOM JUCCOLMAIMU BBICTYMAIOT KakK CHUIIbHBIC
DIIEKTPOIIUTHI (Aa-HET)

KoncranTa paBHOBECHsI JUCCOIMALIMN KOMIUIEKCHOTO HOHA HA3bIBAETCS

KoHcTaHTa yCcTOMYMBOCTH - 3TO BEIMUMHA 00paTHast KOHCTaHTE HECTOMKOCTH (J1a-HET)

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

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

CrerneHb OKUCICHUST HOHA-KOMIUIEKCOO0pa3oBaress B KoMIuiekcHOM coeauaennn K[PFs)



o HasBanwuto — rekcanutpokoOanstaT (I1I) kanmst cooTBeTcTBYET hopmyna

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TecTupoBanue 00ydYarOIMMUXCS UCIIONB3YETCS B TEKYIIEM KOHTPOJIE U B MPOMEKYTOUHOM
aTTeCTallMy JJIsl OLEHHWBAHMS YPOBHS OCBOCHHOCTHU CTYJEHTAMU PA3JIMYHBIX PA3ICIOB U TEM
JUCHHIUITMHBL 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 HACTpOWKaxX AaThl, KOTJA TECThl OyIyT MOCTYIHBIMHU JJIs TPOXOXKICHUS, BPEMs, KOTOPOE
OTBOJIUTCS HA BBITIOJIHEHHE OJIHOM IMOMBITKH, KOJTUYECTBO MOMBITOK, MPEJOCTABISIEMOE KaXKIOMY
crynenty. OOydaromnuecss MoJydaroT HHPOpMAlUIO O JlaTeé M BPEMEHH TeCTHpoBaHUsA. B
HA3HAUYCHHOE BPEMs CTYACHTHI 3axX0[iaT B cuctemy moodle ¢ nuyHOro akkayHTa M MPOXOIST
tectupoBanue. Ilocne TectupoBanus opmupyercs Tabiuia ¢ olmeHKamMu oOydarommxcs. [lo
pe3yibTaTaM MPOBEPKH PE3yJIbTAaTOB TECTHUPOBAHMS BBICTABIISIIOTCS OIIEHKH B COOTBETCTBUU C
KPUTCPHUSIMH.

IlIkana oneHNBaHNsI TECTHPOBAHUSA HA 3a4eTe

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

BOl'[pOCbI AJIA CIaYM YCTHOIO 3a4€eTa

Kon
KOMIIETEH Bonpocsr
005051

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

3aKOH MOCTOSHCTBA COCTaBA.

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

3aKOH OKBUBAJIEHTOB, TOHATHE 00 »HKkBUBaieHTe. CrocoObl pacuera
OIIK-1 HKBUBAJIEHTA IIPOCTOTO M CJIO0XKHOI'0 BELIECTBA.
OTKpBITHE 3JIEKTPOHOB U PEHTI€HOBCKUX JIyUeH.

NoakowhE

©o

©w

OTKpbITHE U CYLITHOCTb SIBJICHUS PAJHOAKTUBHOCTH JIEMEHTOB, O-, B-, Y-Iy4H.

10. Moxens atoma /. Tomcona. [TnanerapHas monens Pesepdopnaa. [Toctynater
bopa.

11. CoBpemeHHble MpeacTaBiIeHUs] 0 CTpoeHUH atoma. CocTaB aTOMHBIX sJIEp.
[TonsiTrie 06 U30TOMAX.

12. KBaHTOBBIC YHCIIA.

13. PacnipesienieHne »lIeKTPOHOB 110 SHEpreTHueckuM ypoBHsM. [Ipuniun [Taynu.
[TpaBuno Xyuna. [IpaBuna KiieukoBckoro.

14. TlonbITKH KIaccupUKAMKU XUMUYecKHX 31emMenToB 1o (.M. Menneneena.

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

16. CtpykTypa NEpHOAMYECKOM CHUCTEMBI DJIEMEHTOB. II3MeHeHue CBOMCTB

3JIEMEHTOB 10 MEPHOaM U IPYyIIaM.



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 BEIIECTB.

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 3JIEKTPONUTOB. [ [oHsTHE 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! usmepenus 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 3a4eTHOrO0 OMJIeTa (2 ceMecTp)

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

Kadenpa obmeit xumuu um.M.J1. Komuccaposa

VYyebOHas nucuuIuInHa XUMUA

JUIsl HatlpaBiieHUs ToAroToBkH 35.03.06 «ArpouHKeHepus»

Sayernbiii Ouner Ne 1

1. Xwumnueckast cBs3b [lonsitue 00 sHeprum cBsi3u. HacellmaeMocTh M HaINpaBICHHOCTD
XUMHUYECKON CBSI3U.

2. Homenknarypa u wu30MepHs KOMIUICKCHBIX COEAMHEHHWH. 3HaueHHUEe KOMIUIEKCHBIX
COEIMHEHUI B XUMUH.

3. Haiitu poneHTHYI0 ¥ HOpMalbHYI0 KOHIeHTpauuu 1,5M pacTBopa CONSTHOW KUCIOTHI
(rutoTHOCTH pactBopa 1,05r/mit)

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

IIpoueaypa oueHUBaHHUSI 3a4eTa
3a4yeT MpoXOoIUT B NUCBMEHHOH (opme u B (opme cobeceoBaHUs 110 MaTepually
mucuuruHbL. O0yJaromeMycst TOCTaeTCs BapUaAHT 3aJaHUs IMyTeM COOCTBEHHOTO CIIy4aifHOTO
BbIOOpaA U IpeAocTaBiseTcs 15 MUHYT Ha MOJArOTOBKY. 3all[MTa TOTOBOTO PELICHUs IPOMCXOIUT B
BUJIE COOECEeIOBAHUS, HA YTO OTBOAMTCS 5 MUHYT. 3aJlaHUE COCTOMT U3 3 BOIIPOCOB, TPEOYIOIIUE
YCTHOT'O M IUCbMEHHOI'0 OTBETA (TE€3HUChI OTBETA, (POPMYIIbI 3aKOHOB M BEJIMYHH B HET'O BXOJIAIINX,
CXEMBbI, YPAaBHEHUS).

Ikaja oueHMBaHUs YCTHOI'O 3a4eTa

Onenka Onucanue

3a4TE€HO | CTYJEHT CaMOCTOSITEIbHO OTBETHJI Ha TEOPETHYECKHE BOIIPOCHI, Hamucall
BBIPQXEHUS Il 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EOUHUIIBI
U3MEpEHMs; pelIaeT 3aJaHue, UCIOJb3Ysl BECh apCeHal MMEIOLIUXCs 3HaHUH,
YMEHUH U HaBBIKOB; YMEET OlLIEHHWBaTh, aHAIM3MPOBATH W 0000IIaTh, JenaTh
BBIBO/JIbI; BIIaJICET CIOCOOAMU PELIEHUS 3a/1aHUs; OCBOWJ HM3Yy4aeMble 3aKOHBI,
NpaBUja U TOHSTUS

HE 3a4T€HO | OOy4aroUuiicsl JOMYCTHJI TpyOble OIIMOKM M HE MOT MPUMEHUTH IMOJTY4EHHbIE
3HAHUS JUIsl BBINOJHEHHUS 3a/laHus; HE CMOI OOOCHOBaTh IpPHUMEHSEMbIE
M10JIO’KEHUST; 3aKOHBI, TPaBWJIa U TIOHATUS HE OCBOEHBI




IIpuMepHbIe 3aAaHudA A/ IK3aMeHa B (D)OpMe TeCTUPOBAHUSA

Komnerenmus OIIK-1. CriocoGeH pemiaTh THUIIOBBIC 337a4H MPO(HEeCCHOHATBHOMN JACSITSIIBHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYE€CKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

K paszgeay 9. DiaekTponpoBoaHocTh pacTBopoB. KoHaykromerpust

XO0poII0 TPOBOUT AIEKTPUIECKHI 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 mpobeson)

MeTto/1, OCHOBaHHBIN HA H3MEPEHUH IEKTPOIPOBOTHOCTH PACTBOPOB, HA3BIBACTCS
KonaykromMeTpuss TpUMEHSICTCS ISl ONPEICICHHS BJIAXKHOCTU IOYBHI, 3€PHA, KOPMOB,
IPOAYKTOB (J1a-HET)

Bripakenue 3aKoHa HE3aBUCUMOTO TIEPEMEIEHUSI HOHOB JIJIsI PACTBOPA AJICKTPOIUTA HMECT
BH

3aKoHa HE3aBHCUMOT'O TIepeMeIIeHHsI HOHOB OTKPBIT CBaHTe AppeHrycoM(J1a-HET)

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

VY nenapHas 3IeKTPOIPOBOTHOCTD —

DOKBUBAJICHTHAS JICKTPOIPOBOJTHOCTD —

[Tpu yBeTMUESHUN KOHIICHTPAIMH JICKTPOIUTA yIeIbHAs JIEKTPOIPOBOTHOCTH PACTBOPA
DIEKTPOIPOBOTHOCTH PACTBOPOB ICKTPOJIUTOB C IMOBBIICHUEM TeMITepaTypsl Ha 1 rpagyc

pasaeay 10. O61ue cBoiicTBa MeTAVIOB

Kpurepuii, nexxamuii B OCHOBE pa3/ieICHNs METAJIJIOB Ha JIETKUE U TSKEIIbIE

B 3eMHoi1 kKOpe OosbIle Bcero

Br16epuTte ps camMoro TBEpIOro ¥ CaMoro TYromjaaBKoro METalJIOB COOTBETCTBEHHO

[Tpu HarpeBaHuu 3IEKTPONPOBOAHOCTh METAJUIOB YMEHbBILACTCA(Aa-HET)

SIBneHue CyIIecTBOBaHMS MeTaljga B pasHbIX (GopMax B TBEPAOM COCTOSHUU, WIN
CHOCOOHOCTh MPUHUMATh pa3IMyHble KPUCTALIHUECKHE (DOPMBI

CBOICTBO MeTaJUIOB  BBIOpAchIBaTh 3JEKTPOHBI C TOBEPXHOCTH TMOJ JeicTBHEM
3JIEKTPOMArHUTHBIX BOJIH, YTO 00YCIIOBIICHO C1a00M CBS3bI0 BAJIEHTHBIX 3JIEKTPOHOB C SJIPOM
CBOlCTBO METaIOB, OOYCJIOBJIEHHOE TPUCYTCTBUEM B HEM CBOOOJHBIX 3JIEKTPOHOB,
KOTOpBIE HAIIPABJIEHHO MEPEMEIIAIOTCS MTPU HAJIOKEHUH AJIEKTPUUYECKOTO TOKA

Mertann, ucCnoab3yeMblii s CILUIaBOB, MPHUMEHSEMBIX B CAMOJIETOCTPOCHHUH; JUIs
BOCCTAHOBJICHMSI METAJJIOB U3 OKCUOB: YCTOMYMBBI KOPPO3UH, C MAJION TUIOTHOCTHIO —
[Tapa meTannoB, kKoTopas OyzneT BblpabaThIBaTh HAMOOJIbIIIEE HANIPSHKEHUE B FaJIbBAHUYECKOM
DIIEMEHTE

OHeprusi, HeoOxoaumast U1 yAaJeHUs 3JIEKTPOHA U3 U30JIMPOBAHHOTO aToMa Ha OECKOHEYHO
00JIBIII0E PACCTOSTHUE

BennunHa, KOJIWYECTBEHHO XapaKTEPU3yeT CIOCOOHOCTh MeTajlla OT/AaBaTh JJIEKTPOHBI B
pacTBope, T. €. €r0 BOCCTAHOBUTENbHbBIE CBOWCTBA



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 XUMUYECKOW 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, y4aCTBYIOUIMX 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 ckosbko pa3 yMEHBHIMTCS CKOpOCTh Xxumuueckod 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 KaKyI0-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 ¢ocdop umeeT cTeneHu OKHCICHHS, COOTBETCTBEHHO
paBHBIE:

BoccTaHoBUTENBHBIE CBOMCTBA JKEJIE30 MPOSBIIAET B PEAKIINU:

MuHUMaNbHYIO CTENEHb OKUCIEHUS XJI0p MPOSIBIISIET B COEIUHEHUN

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

Haubonbiyto 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 IIpOLIECCa, MPOTEKAIOIIET0 Ha AHOAE IPH BJIEKTPOJIU3E
BoaHOTO pactBopa conu KCl

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

Onpenenure BepHOE YypaBHEHHE IpOLlEcca, MPOTEKAIOIIEr0 Ha aHOJE IpPHU BJIEKTPOIIH3E
BOJIHOTO pacTtBopa coiu AgNO3

Onpenenure BEpHOE YypaBHEHME IIpOLiEecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU BJIEKTPOJIH3E
pacmaBa coiu AgNOs3

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

Onpenenute BEpHOE YpaBHEHME IPOLIECCa, MPOTEKAIOMIET0 Ha aHOoJe MpPH DSIEKTPOIU3e
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 Tk 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, onpeaensioniero paBHOBECHBIHN 3J€KTPOAHBIN MOTEHIIMA UMEET BH/]T
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

[ToTeHImOMETpHST PUMEHSIETCS JIJISl ONPECIICHUST KOHIIEHTPAIIMK BOJOPOHBIX HOHOB (J1a-
HET)

[ToTeHIImOMETpHS MPUMEHSIETCS JAJI ONIPEICIICHUS COJIECOIEPKAHUS (J1a-HEeT)

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

o

Koppo3usi sBasieTcsl HEKOHTPOIUPYEMBIM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MIPOLIECCOM,
IIPU KOTOPOM METaJLI, TEPSsl SJEKTPOHBI, OKUCIISETCS (J1a-HET)

Koppo3ust npoucxoauT ¢ BbIJIEIEHUEM SHEPTUHU U pacCeMBaHUEM MeTalia (J1a-HeT)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPH
KOTOPOM MOH MeTaJljla IEPEXOUT B BOCCTAHOBJIECHHYIO (hopMy (Ha-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 mpoTeKaHUA KAKUX XUMHUYECKUX pEAKIMH, B KOTOPBIX IOCJIE 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. Kossmurarusnsie cBoiictBa. Kpnockonus

o Meron, OCHOBaHHBI Ha W3MEPEHUU MOHMKEHHUS TeMIIepaTyphl KpUCTAIIU3ALUN PAcTBOPA,
Ha3bIBACTCS

Kpuockonus npumensiercs Juist ONpeaeIeHuss OCMOTUYECKOTO JaBieHUsI (Ja-HEeT)

B ocHOBe KpHOCKOIMYECKOTO METOAA JICKUT

Boipakenue nepsoro 3akoHa Payns ais pactBopa 31€KTpOIUTa UMEET BUJL

Han pactBOpoM jnaBieHHE HACBHIIIEHHOTO IMapa PacTBOPHUTENS BBIIIE, YeM HaJ YHUCTHIM

o O O O

pacTBopuTeseM (Ja-HeT)

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

o PacrtBOp caxapa u pacTBOp MOBapEHHOMN COJNM MPHU OJUHAKOBBIX MOJISUIBHBIX KOHIIEHTPALIUAX
3aMEep3HYT MIPHU OJTHOMW U TOU ke TeMIieparype (1a-HeT

o 3akon Baut-T'opda mno3Bomser paccuuThiBaTh OCMOTHYECKOE JaBlEHUE pPa30aBIEHHBIX
pacTBOpOB (1a-HET)

o Ilpu ogmHaKOBON KOHIIEHTpAIIMH PACTBOPEHHOTO BEIIECTBA KOJUIMTATUBHBIE CBOMCTBa (Ap,
pocm, ATkp, ATkum) pacTBOpOB 3JIEKTPOIUTOB

o Pacrionoxure HOMepa BOJHBIX pacTBOPOB B TMOPSJIKE TOHIDKECHUS TEMIIEPATyp
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

% BBINOJIHEHHS 32 JaHUS bann no 5-0anbHOM 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.
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10.

11.
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15.
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17.

18.
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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 oueHHBAHUS IK3aMEHA

IIpomexyTouHas aTTecTanus, Kak KOMIUIEKCHOE MEPOIIPUSATUE, BKIIFOUAET IIPUEM YCTHOTO
9K3aMeHa. DK3aMeHbl NMPUHUMAIOTCS IPENojaBaTeNIIMU, BEAYILUMH JIEKIHOHHbIE 3aHATHS. B
OTJIENbHBIX CIy4yasX MpU OOJIBIIOM KOJMYECTBE IPYIIl Y OAHOIO JIEKTOpa WM IpU OOJIBIION
YUCJICHHOCTU TPYIIBl C pa3pelleHus 3aBeAyrollero kKadeapoi JOIyCKaeTcs IpPUBJICUEHHE B
IIOMOIIb OCHOBHOMY JIEKTOPY IPEI0aBaTENs, IPOBOAUBIIETO IPAKTUUECKHUE 3aHATHUS B IPyIIIax.
OK3aMeH NMPOBOAUTCS TOJBKO MPHU NPEAbIABICHUN CTYJEHTOM 3a4€THOW KHMKKU U NPH YCIOBUU
BBITOJIHEHHS BCEX KOHTPOJIBHBIX MEPOTIPHUATUHN, IPEYCMOTPEHHBIX YU€OHBIM IIJTAHOM U paboueit
nporpaMMoil mo msyuyaemoi aucuuiiMHe. CTyneHTaM Ha 3K3aMeHe IIPEJOCTaBIIAETCS IPAaBO
BbIOpaTh OAMH U3 OuiieToB. Bpems noaroroeku k otBeTy cocrapiseT 30 Munyt. Ilo ucreuenun
YCTQHOBJICHHOT'O BPEMEHH CTYJEHT JIOJDKEH OTBETUTh Ha BOIPOCHI 3K3aMEHALMOHHOrO OuiieTa.
Pe3ynbpTaThl 3K3aMEHa OLCHMBAIOTCS IO YETHIPEXOAIBHONU cUCTEME («OTIUYHOY, «XOPOIIOY,
«YZOBIIETBOPUTEIBHOY, «HEYJIOBIETBOPUTEIBHO») U 3aHOCATCS B 3K3aMEHALIMOHHYIO BEOMOCTb
U 3aYETHYIO KHIKKY. B 3a4eTHyI0O KHU)KKY 3aHOCSTCS TOJBKO IIOJIOKUTEIIbHBIE OLCHKH.
IToanucaHHBbIN IpenogaBaTeneM 3K3EMILLIP BEIOMOCTH CAAETCS HE MTO3/IHEE CIECAYIOUIEro IHS B
JIeKaHaT, a BTOpOM XpaHMTCs Ha Kadenpe. B ciaydae HesBKM CTyAeHTa Ha 53K3aMEeH B
HK3aMEHALIMOHHOW BEIOMOCTH JEJIaeTCsl OTMETKa «He sABWICA». CTyIeHThl, HE MPOILIE/IINE
IPOMEKYTOUHYIO aTTECTALMIO 10 IpaduKy Ceccuu, JOKHBI JIMKBUANPOBATH 3a/I0JKEHHOCTh B
YCTaHOBJIEHHOM IHOPSIKE.

Ikaja oueHMBaHUs YCTHOIO 3K3aMeHa

Orenka Onucanune

OneHka «OTJIIMYHO» BBICTABISETCS 00y4arouemMycs, €Ciid OH IIIyOOKO U IMPOYHO
YCBOWJI IPOTPaMMHBIA MaTepHajl, UCUEPIBIBAIOLIE, MTOCIEN0BATEIBHO, YETKO U
JIOTUYECKU CTPOMHO €ro M3JIaraer, MoKa3blBaeT BEPHOE MOHUMAHUE XUMHUYECKON
CYLIHOCTH PAcCMaTpPUBAEMBIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHH,
JlaeT TOYHOE ONPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IOHSTUH, 3aKOHOB, TEOPUH,
a TaK)Ke IIPaBUJIbHOE OINPEIEICHNE XUMUYECKUX BEJIMUNH, YMEET TECHO YBSI3bIBaTh
TEOPHIO C MPAKTUKON, CBOOOIHO CIIPABIIAETCS C 3a/ladaMM, BOIPOCAMHU U IPYTUMU
BUJAMU TIPUMEHEHUs 3HAHUH, MPABUIBHO OOOCHOBBIBAET NMPHUHITOE pPELICHHE,
BJIAACCT pa3HOCTOPOHHUMMH HABBIKAMH U IIPUCMAMM BBIITOJJHCHUSA MPAKTUYCCKUX
3aj1ad.

OneHka «XOpollo» BBICTABIAETCS OOydaroleMycsl, €ClIM OH TBEpAO 3HAET
MaTepHaj, FpaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX
4 HETOYHOCTE B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU PELIEHUM IPAaKTUYECKMX BOMNPOCOB M  3a/4ay, BIAACET
HE0OXOIMMBIMU HAaBbIKAMU M MPUEMAMH UX BBITIOJTHEHHUS.

O1eHKa «yJ0BJIETBOPUTENILHO» BBICTABISETCS OOydalolIeMycs, €ClId OH MMeeT
3HaHUS TOJILKO OCHOBHOI'O MaTepHajia, HO HE YCBOWI €ro JeTaleil, JOIyCKaeT
3 HETOYHOCTH, HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYIHUPOBKH,  HapyIIEHUS
JIOTMYECKOW TIOCJIEOBAaTEIbBHOCTH B H3JI0KEHUU INPOrpPaMMHOIO Marepuaa,
UCTIBITHIBACT 3aTPYAHEHUS MPU BHITOJHEHUU MPAKTHYECKUX padoT.




OreHKa «HEYIOBIETBOPUTEIIBHO» BBICTABIIACTCS OO0YYaromeMycsi, KOTOPBIA He
3HAET 3HAYUTEIIBHON YaCTU IPOrPaMMHOI0 MaTepuaa, JOMyCKaeT CyIlIECTBEHHbIE
2 OIMUOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPYIHCHHUSIMHU BBITIOJHSIECT MPAKTUYCCKUE
pabotel. Kak  mpaBuio, OIEHKAa  «HCYJOBIICTBOPUTEIHHO»  CTaBUTCS
00yJaronmMcs, KOTOpbIe HE MOTYT MPOAOKUTE 00ydeHHE O€3 TOTOJTHUTEIbHBIX
3aHATUU

Oo0pa3sen 3xk3aMeHalIMOHHOTO OmMJieTa (3 cemecTp)

®OI'bOY BO I'ocynapcTBeHHBIN arpapHblid yHUBepcUTET CEeBEpHOro 3aypasbs
ATpOTEXHOJIOTUYECKUNA UHCTUTYT

Kadenpa obmeii xumun um.N.J1. Komuccaposa

YyeOHas qucuumuinHa XuMust

JUJ1s1 HanpaBiieHUs moaAroToBku 35.03.06 «ArpouHkeHepus

DK3aMeHHAMOHHLIH OmeT Ne 1

1. DOkBuBaneHTHas JIEKTPOIPOBOTHOCTb. CooTtHolieHne eé c yIeJIbHOM
JIEKTPOIIPOBOJHOCTBIO U C IOJABHKHOCTbIO MOHOB. 3akoH Koubpayma. IIpaktuueckoe
IpUMEHEHHE

2. Ocmoc. OcMoTHYECKOE JJaBJIeHUE U ero n3Mepenne. 3akoH Bant — ['og¢da. buonorunueckue
IPOIIECCHI U OCMOC.

3. 3anummTe ypaBHEHHs peakUuil TUAPOJIM3a U YKAKUTE XapaKTep Cpeabl JJIsi PacTBOPOB
CIIEYIOIIUX coJei: a) cynbuTa Hatpus; 0) xmopuaa meau (11).

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

Tembl pedepaToB:

1. MexmMonekynsipHoe B3auMoJeicTBUE. buonorudeckas pojib  MEXMOJIEKYISPHBIX
B3aUMO/JICUCTBUL.

. 'ubpunnuzanus opoutaneit. 'eomerpudeckas popma MOJIEKYIL.

. XuMundeckas 1 pusndeckast TEOpUU pacTBOPOB.

. [Ipon3BeneHne pacTBOPUMOCTH.

. CUJIbHBIE 3EKTPOJIUTHI B COBPEMEHHOW TEOPHUH SJIEKTPOJIUTHUECKOU TUCCOIUAIUY.
. 3HaueHUe KOMILIEKCHBIX COEIMHEHUH.

. MarHuTHbIE ¥ ONITUYECKHUE CBOMCTBA KOMIUIEKCHBIX COEIUHEHUH.

. [IpocTpaHcTBEHHAs CTPYKTYypa KOMIUIEKCHBIX COETMHEHUH.

. Knaccudukanus raibBaHUYECKUX 2JIEMEHTOB.

10. XuMuyecKkue MCTOYHUKH TOKA.

11. TonvBHBIE 37IEMEHTHI.

12. DnexkTpoasl cpaBHEHUS.

13. IH1uKaToOpHbIE dIEKTPOBI.

14. Dnexktpodopes. Dnexkrpoocmoc. ObacTu MpUMEHEHHS.

15. Meronb! U3MEpEHNUsI OCMOTUYECKOTO JaBJICHHUS.

16.3akoH Payns u anHtTupussl.

17. Onpenenenue MOJIEKYIIPHONH MAacChl KPHOCKOIIMUECKUM METOJIOM.

O 003N LB Wi




IMpouenypa ouennBanusi pedgepara

B paboueii nmporpamme TUCHUILIMHBI IPUBOAUTCS IEPEUYEHb TEM, CPEAU KOTOPBIX CTYACHT
MOJKET BBIOpaTh TeMy pedepara.

[TapaMeTpsl OLIECHOYHOI'O CPEACTBA:

- "H(GOPMALIMOHHASL JOCTATOYHOCTH;

- COOTBETCTBUE MaTepuaa TeME U IIaHy;

- CTWJIb U S3BIK M3JI0KEHUs (11e1eco00pa3Hoe UCMOIb30BaHUE TEPMUHOJIOTHH, ITOSICHEHHE
HOBBIX IOHATUH, JAKOHUYHOCTb,

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

- HJINYME BBIPA)KEHHON COOCTBEHHOW MO3ULINY;

- QJICKBaTHOCTh M KOJIMYECTBO MCIOJIb30BaHHBIX UCTOYHUKOB (10-15);

- BJIaJICHUE MaTEPUAJIOM.

Ha 3amury pedepata, cocTosIyto U3 3alMThl pedhepara U OTBETOB Ha BOIIPOCHI, OTBOUTCS
10-15 munyT.

Kpurepun ouenku pedepara

Orenka Onucanue

BBICTABIIIETCS OOYydYaromeMycsi, €ciau Tema pedepara MOTHOCTHIO PACKPHITA,
3a4TeHO | cojepkaHue pedepara COOTBETCTBYET IUIaHY, CTYIEHT XOpOIIO BIaJeeT
MaTepHaioM, YCIEIIHO OTBEYAET HAa BOIPOCHI.

BBICTAaBJIACTCA o6y11a101ueMyc;1, €Clin TCMa pe(bepaTa HC pacCKphbITa, COACPIKAHHUC

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

Tembl co00IEHNI:

. 'a30BbI€ 3aKOHBI.

. KopriyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

. Penko3eMenbpHbIE 3JIEMEHTHI.

. Kpucrannoruapatst.

. IIporonuTnyeckast Teopusi KUCIOT U OCHOBaHUW. KucnoTel u ocHOBaHus JIpronca

. TpynHopactBopuMsble coenuHenus. [IponsBeaenne pacTBOPUMOCTH.

. [IpuHIMIIManbHAs cXeMa U3MEPEHHUSI DIIEKTPOIPOBOIHOCTH PACTBOPOB.

. [lonyuyenue cBepX4UCThIX METAILIOB. ['anpBaHocTerus. I'aapBaHOIIIACTHKA.

. Karanus. Teopus rereporeHHoro karainsa. @epMeHTaTUBHbBINA KaTajus.

10. DnexkTpoaBMKYIIAs CUJIa M HAIIPABJICHUE MPOTEKAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuu.

11. duddy3nonnsrii norenman. buonornyeckoe 3nauenne qudGy3MOHHBIX 1 MEMOPaHHBIX
MOTEHITUAIIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosiuue BemecTB. [Ipomecc. Buasr nporieccos. 3akon ['ecca u ero crnenctBus

O 0 1IN DN WP

IIpoueaypa oneHnBaHUA COOOLICHUH
Ilo COOTBETCTBYIOIIMM TEMaM CTYACHTbBI T'OTOBAT COO6III€HI/I$I MU BBICTYIIAIOT MEPCI
ayIuTOpHUEl ¢ TOKIaaMu, paCCUUTaHHBIME He Oolee yeM Ha 10 MUHYT, COTPOBOXKAArOIIHECS (110
BO3MOYKHOCTH) JEMOHCTpPAllUeH CIIaifIoB JMOO HAIVISIHBIM Pa3IaTOYHBIM MaTEPHAIIOM.
[IpucyTcTByIOmMUKE MOTYT 3aJaBaTh BOMPOCHI JOKJIAIYMKy, BHOCHUTH CBOHM JOOABICHUS K
CKa3aHHOMY.
[Ipu omenke cooOmIeHUsT MOKET OBITh WCIOJIB30BaHA JIH00Asi COBOKYMHOCTh M3 CIEAYIOIINUX



Kpumepues.
— COOTBETCTBHE BBICTYILJICHUS TEME, TOCTABIICHHOW LIEJIH U 3a/1a4aM;
— MPOOJIEMHOCTH / aKTYaJIbHOCTb;
— HOBH3HA / OPUTUHAIBHOCTH IMOTYYCHHBIX PE3YJIbTATOB;
— T1yOuHa / IOJTHOTA PACCMOTPEHUS TEMBI;
— ZloKa3areibHas 0aza / apryMeHTHPOBAHHOCTD / YOS IUTEIbHOCTh / 000CHOBAaHHOCTH BHIBOJIOB;
— JIOTHYHOCTB / CTPYKTYPHUPOBAHHOCTb / LIEJIOCTHOCTD BBICTYILICHHUS;
— pedeBasi KyJbTypa (CTHIIb H3JIOKECHHS, ICHOCTbh, YeTKOCTh, JAKOHUYHOCTD, KPAacoTa S3bIKa, Y4eT
ayJIMTOPUH, IMOLMOHAIBHBI PHUCYHOK PEYH, JOXOIAYHMBOCTH, MYHKTYAJIBHOCTh, HEBEpOAIbHOE
COIPOBOXKCHKE, OKUBIICHUE pedr ahopu3aMamu, MPUMEPAMHU, ITATATAMH U T.11.);
— UCTIOJNB3YIOTCS CCBUIKU Ha MH(OPMAIIMOHHBIC PECYPCHI (CAlTBI, JIUTEpaTypa);
— HArJSAHOCTH / PE3eHTa0eIbHOCTh (eCiu TpedyeTcs);
— CaMOCTOSITETILHOCTD CYKJCHUH / BIIaJICHIE MaTEPHAIOM / KOMIIETEHTHOCTb.
— OTBETHI Ha JIOTIOJIHUTEIBHBIC BOPOCHI.
IkaJya oueHUBAHNSA COOOIIEHU I

Orenka Omnucanune

HGMOHCTpI/IpyeT IIOJIHOC TIIOHHMMAHHMEC BOIIpOCa II0 TEMATHUKE

OTJINYHO
COO0OI1IEeHUs, 1aeT pa3BEPHYThIE OTBETHI HA BCE 3aJJaHHBIE BOIIPOCHI
JleMOHCTpUpYeT 3HAUUTEIHbHOE MOHMMAHUE BOMpPOCA MO TEMAaTHKE

XOpOLIO COOOIIEHUsI, HO KOe-TJe JO0IycKaeT HeOOJbIIME HETOYHOCTH B

OTBCTax

JleMOHCTpUpYET YacTUYHOE MOHUMAaHUE MO0 TeMaTHUKE COOOIEHHS,
YIOBJIETBOPUTENBHO | cnabo BlaJeeT TEPMUHOJIOTHEH W OTBEYaeT TOJIBKO Ha YacTh
3a/1aBa€MbIX BOIIPOCOB

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

HEYAOBJICTBOPUTCIBHO
TCPMHUHOB U HEC MOXKET OTBETUTH HHU HAa OAWH BOIIPOC

3. Kpurtepun BbInoJiHeHNs1 KOHTPOJIBLHBIX padoT (3aouHasi popma 00yueHus )

IIpouenypa oneHMBaHUA KOHTPOJILHOI PadoThI

Tematuka 3agaHuii K KOHTPOJIBHBIM paboTaM YCTaHOBIIEHA B COOTBETCTBUU C yUEOHBIM
mwianoM. K HamucaHWio KOHTPOJBHOW pabOThl HAAO MPHUCTYNATh IMOCJIE HU3YYEHHUs pasjesa
JUCLUIUIMHBI B COOTBETCTBUHU € IPOIPAMMOM U METOJAUYECKUMH YKa3aHUSMH.

B coctaB KOHTpOIBHOM pabOTHI BXOJAT HE TOJIBKO CTaHAAPTHBIEC 3aJaHUsI, HO U 3aJaHUS,
TpeOyroIne, OMUCaHUs MPOIIECCOB WM aHATN3a SBJIICHUM B KOHKPETHOW CUTYaIUU.

O6beM pabotel coctaBisieT 9-10 BapuaHThl KOHTPONBHOW pabOThl BHIOMPAIOT TO
METOJUYECKUM YKA3aHUSAM JUCIUIUIMHBI COTJIACHO JBYM IMOCIEIHUM IH(pamM HOMEpa 3a4eTHOM
KHIWKKU. [lpu odopmiieHnn paboThl BOMPOCH KOHTPOJIBHOTO 3aJaHUsl TEPETHCHIBAIOTCS
noiaHOCThO. [lociie KaXaoro BOIpoca JAETCA YETKUM U SICHBIA OTBET. YPAaBHEHHUs pEaKLUN
OpTraHWYECKUX BEMIECTB CJEAYeT TMHCaTh CTPYKTYpHBIMH (OpMylIamMH U TOIIUCHIBATH
HaNMMEHOBAHMS BCEX BELIECTB 10 MEKIYHAPOIHON HOMEHKJIIATYpE.

CTyneHThI BBINOIHSIOT 33aHHsI KOHTPOJIbHOM paboThl B Te€Tpaau, peructpupytot B 110
Y OTHAIOT Ha IPOBEPKY IIPENOAABATEIIO B HAYAJIE CECCUMU.



IIpu oueHke YpOBHS BBINOJHEHUS KOHTPOJIBbHOH pabOThl, B COOTBETCTBHH C
MOCTaBJICHHBIMU LIEJIIMU U 33Ja4yaMu JUIsl JAHHOTO BHJa Y4€OHOM AESITeNbHOCTH, MOTYT OBITh
YCTAHOBJICHBI CIEAYIOIINE KPUTEPHH:

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

Y SHIUKIIONEANYECKON JINTEPaTypoOii;

® yMeHHe coOMpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUN MaTepua;

® yMEHHE CaMOCTOSITENIbHO OCMBICIISTH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOIUK;

® yMEHHE JIOTUYHO U IPaMOTHO U3JIaraTh COOCTBEHHBIE YMO3AKIIOUEHHUS U BHIBOIBL;

® yMEHHE aHAJIM3UPOBATh U 0000IIaTh MaTepua,

® yMEHHE MOJIb30BaThHCS II100aTbHBIMU HHPOPMAIIMOHHBIMH PECYPCAMHU U IPABUIBHO UX

MPENOoAHECTH B KOHTPOJILHOM padore.

[Ipu omenke ompeznensieTcs MOJHOTA W3JIOKEHHUS MaTepuasa, KayecTBO M YETKOCTh, U
MOCIIEA0OBATEIbHOCTh HU3JI0KEHUS MBICICH, Haluuue JOCTATOYHBIX MOSCHEHUH, KyJabTypa B
IpeIMETHOM 001aCTH, YUCIIO U XapaKTep OMNOOK (CYIIECTBEHHbIE WM HECYIIECTBEHHBIE).

Cywecmsennvie owubKy CBA3aHbI C HEIOCTATOYHOM ITyOWHOIN U OCO3HAHHOCTHIO OTBETA
(HampuMep, CTyJICHT HETIPaBHIILHO YKa3aj OCHOBHbBIE TPU3HAKH MOHSATHIA, SBIICHHI, HEIPABUIHHO
c(hOopMyIMPOBaHbI 3aKOHBI WU MPaBUIA U T.I. WIK HE CMOT MIPUMEHHUTh TEOPETUUECKUE 3HAHUS
JU1s1 OOBSICHEHUSI PAKTHUECKUX SIBJICHHIA. )

Hecywecmeennvle owubku OMpenensrOTcsl HEMOIHOTONH OTBeTa (HampuMep, CTYACHTOM
YIIyIIEeH U3 BUJA Kakoil — 1u00 HexXapaKTepHBIH (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTH OIUCKH, JIOMYILIEHHBIE 10 HEBHUMATEIBbHOCTH).

3a KOHTPOJBHYIO pabOTy BBICTABIISICTCS OI[CHKA «3a4eT/He3aueT.

IlIkana oneHUBaHUS KOHTPOJIbHOM padoThl (3a0uHasi popma o0yueHust)

Orenka

Omurcanue

3aueTr

KonTponbHas paboTa BbIIIOTHEHA [10 CBOEMY BapUaHTY, MPABUILHO OPOPMIICHA;
JOMYIIEHO MO Ka)KJOMY 33/IaHUIO 10 OJJHOM HECYIIECTBEHHOM OMMOKE U B OJJHOM
3aJlaHu| JOMYIIEHa OJ[Ha CYIIECTBEHHAs OINUOKA; MPUBEACHBI PUCYHKHU, CXEMBI,
(hOpMYyIIBbI; BBITOJIHEHHBIC PAacdeThl COOTBETCTBYIOT IIPABHIILHOMY OTBETY.

Hezauer

KonTponbHast paboTa BBINIONHEHA HE MO CBOEMY BapHaHTy; IOMYIIEHO IO
MATUIECATH TIPOIICHTaM 3aJaHuil 1O OJHOW CYIIECTBEHHOW OIHUOKe, He
MIPUBEICHBI PUCYHKH, CXEMBI, (DOPMYIIbI; pacyeThl OTCYTCTBYIOT WIJIH MPUBEIH K
HEBEPHOMY OTBETY.




