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

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

XUMHUYECKHX TPOIIECCOB B
obiactu
npodeccnoHaTBEHOM
JEATEILHOCTH

Koo [lepeuenb mIaHUPyEMBIX
Nupukarop qocTUxReHUst
Komne- | Pe3ynbTarbl OCBOCHMS pe3yabTaToOB 0OYy4EHUS 110
KOMIICTCHI U
meHyuu JUCLHUITIIINHE
3HaAmMy:
- OCHOBHBIC MOHSTHUSI M 3aKOHBI
XUMUH;
- METO/Ibl aHAJIN3a XUMUYECKHX
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
IpUOOPHEIM 000pPYIOBaHUEM;

- METOJIaMU XUMHUYECKOT'0
aHaJIM3a JIIs NOCJIEYIOLIEro ero
UCIIOJNIb30BaHHUs B
npodeCCUOHATBHOIM
JIeSITEJIbHOCTH.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

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

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

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 hopma 3aouHas popma
Bun yuebHo# paboThl BCETO cemMecTp BCEro cemMecTp
4acoB 2 3 4acoB 2 3

AyIUTOPHBIE 3aHATHS 98 50 48 28 14 14
(Bcero)
B mom uucne: - - - - - -
JlekmmoHHoOTO THIA 32 16 16 8 4 4
CeMHHaApCKOTO THIIA 66 34 32 20 10 10
CamocrosiTesibHasi paboTa 100 58 42 170 94 76
(Bcero)
B mom uucne: - - - - - -
[IpopaboTka MaTepuana
JIEKIHH, 50 29 21
MOJATrOTOBKA K 3aHATUSIM 1275 70,5 57
CaMocTosTenbHOE U3yUEHNE 8 4 4
TeM
KonTtposnbHbie paboThI - - - 42,5 23,5 19
Pedepar 25 15 10 - - -
NunuBuayanbHble 3a0aHUs 17 10 7 i i i
(coobmienue)
fiﬁgﬂiﬁ;ﬂﬁom{on 3a4er 9K3. 3a4er 9K3.

AK3aMEH 18 18 18 18
OO0masi Tpy10€eMKOCTh:
4acoB 216 108 108 216 108 108
3a4ETHBIX €IUHUILI 6 3 3 6 3 3

4. Conepsxkanue QM CHUILTHHBI

4.1. Conep:xaHue pa3/iei0B M CHUILITHHbBI

Ne | HanmeHnoBanue paszzena Coneprkanue pasjiena
/T | JUCIUILTAHBI

1. Beenenue. OCHOBHBIC 3aKOHBI OnpeneHeHHe npeamMeTa «<XuMHUI» HCJ'II/I " 3a/1a4U Kypca.
U IIOHATUA XUMHUU IHousTus aToM, MOJICKYIIA, MOJIb, OKBHBAJICHT.
MOJ'IeKy.]'ISIpHaSI H  MOJIpHass  MacCCHhI. OcHoOBHEBIC
XUMHUYCCKHUEC 3aKOHBI.

2. | Ctpoenue aToma PasButre 1peAcTaBICHUMH O  CTPOEHHHM  aTOMOB.
OCHOBHBIE TIOJIOXKEHUS KBAaHTOBOW TEOPHUH CTPOEHUS
aroma. PacrpeneneHue 3JIeKTpOHOB B aTOME, KBAHTOBBIE
yciaa. DopMbl AIEKTPOHHBIX 00OJIOYEK ATOMOB.
IMpunuun Ilaynu, mnpasuwno I'ymma wu  mpasuia
KneukoBckoro.  OnekTpoHHbIE  (QOpPMYJIbl  aTOMOB
aneMeHTOoB. (CBoiicTBa aTroMoB (paguyc, DJHEpPrus
MOHU3ALNH, CPOJCTBO K JIIEKTPOHY,
JIEKTPOOTPHULIATEIBHOCTB).




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

ITepuoanueckuii 3axkon .M. Menneneea. CtpykTypa
nepuoanueckoi cucremsl .11 Menneneesa. CemelictBa
snemMenToB B IIC. Ileprnoandeckuii xapakTep U3MEHEHUS
CBOMCTB DJJIEMEHTOB B TIEPUOJUYECKON  CHUCTEME.
XapakTepucTuKa 73JIEMEHTa M €ro COEAUHEHUH 110
nosioxenuto B [1C.

Xumudeckas CBSI3b B
CTPOCHUC MOJICKYIJI

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

PacTtBOpBI

Hucniepcubie cuctemsl, kiaaccudukaius J{C. Vctuanbie
pacTBopbl. @Dusznueckas U XUMHUYECKas TEOPHUH
pacTBOPOB. PactBopuMOCTSb. Knaccudukanus
pacTtBopoB.  HackllieHHble,  HEHACBHIIICHHBIE U
nepechleHHble  pacTBOpbl. CrocoObl  YHCIEHHOTO
BBIPKEHHS KOHIICHTPAIIMKM PAaCTBOPOB (MaccoBasi J10Jis,
MOJIbHAs J10JIsI, MOJISIpHAsi U MOJISUIbHAS KOHIICHTPAIUH,
MOJISIpHAsT KOHIICHTPALIMS SKBUBAJICHTA).

Teopust 3IEKTPONTUTAUECKOU
JIACCOLAALINH. Peakiuun
HOHHOTO OOMEHa

Teopus 3JEKTPOIIMTHUECKON Anucconnanuu AppeHuyca.
CunpHbple  2JEKTPOIMTHI B coBpeMeHHOH  TOJ]
(axTMBHOCTH, WOHHas cwia pacTtBopa). CralObie
DIIEKTPOJIUTHI (CTETNIEHh W KOHCTAaHTA JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3lMyHbIX (DAKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VIOHHO-MONEKYJspHbBIE
YpaBHEHMsI peakliMii HOHHOIO0 OOMEHa.

HNonHoe nponsseneHne BOJBI.
I'maponus coneit

Huccouunanus Boxabl. MoHHOE mnpou3BeAeHHE BOJBI.
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
MIPOBOJMMOCTh PACTBOPOB

PacTBOpbI ANIEKTPOJIUTOB — HOHHBIE POBOAHUKHU
IIEKTPUYECKOTO TOKA. Y I€TIbHAs JIEKTPOIPOBOAHOCTD,
3aBHCHUMOCTb OT MPHUPOABI BELIECTBA, PAaCTBOPUTEINS,
TEMIIEPATYPHI, KOHIICHTPALIUH. DOKBUBaJICHTHAs
ANIEKTPONPOBOIHOCTh. KOHIYKTOMETpHSI, TPAKTHUECKOE
IIPUMEHEHHUE 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(QUIHBIX 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
nist peakuuu 0-ro, 1-ro, 2-ro, 3-ro nopsiakos. Koncranra
CKOPOCTH XUMHUYECKON peaxuu, nepuos
nonynpeBpamienus. Karanmmz.  CrloxkHble peakiuH.
Xumuyeckoe paBHoBecue. KoHcCTaHTa paBHOBECHS.
CwmenieHre XUMUYECKOTO PAaBHOBECHS TMOJ BIUSHUEM
paznuuHbIX (hakTopos. [Tpuniun Jle-1llaTensbe.

12.

OKHUCIIUTETBHO-
BOCCTaHOBHUTEJIbHBIC PEAKIIMH

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

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuna paspsiga KaTUOHOB M aHUOHOB. OJIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
@apanes. Hanpsixenue pasznoxenus. [lepenanpsixenue.
[Ipumenenne  snekTpoiu3a.  DJIEKTPOXUMUYECKUE
npoueccel. CTpoeHHe U MexaHu3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
NoTeHuMan, ypaBHeHue HepHcra. Pan HanpsokeHui
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
DONeKkTpoABMKyIIasi cuja M €€ HU3MEpEHHe.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4eckas W JJICKTPOXUMHUECKAs KOPPO3Us METaJLJIOB.
Koppo3sus MetamioB B pasHbIx cpenax. CrnocoObl 3alUTH OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

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

16.

XuMuueckas
TEpMOJIMHAMUKA U
TEPMOXUMHUS

Tepmoxumusi. OCHOBHBIE MOHATUSA: cucTeMa(BUAbI),
¢daza, BHEIHSAS cpeaa, COCTOSIHME CHCTEMbI(BUBI),
napaMeTpbl  CHCTEMBI,  Mpolecc(BUIbl), IHEPrus,
TerioTa, pabota. 3akoH ['ecca.

Xumuueckass TepMoaWHaMHKa. (DYHKIIMM COCTOSHHS:
BHYTPEHHSSl DHEPIrUsi, DHTAJbIMS, DHTPOINUS, DHEPIUs
['ubG6ca, sueprust I'enpmronbia. HyneBoii, nepsblii,
BTOpPOIl M TpETHIl 3aKOHBI TEepMOAMHAMHKH. OlieHKa
BO3MOXXHOCTH TPOTEKAHUSI XMMHUYECKON peakiuuu B
KOHKPETHBIX YCIIOBHUSX.




4.2. Pa3ienbl TUCHUILITAHBI M BU/IbI 3aHATHH
o4Has popMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonnoro | CeMUHApCKOTO CP Bcero,
/1 JUCIUTUTAHBI TUTIA TUTIA 4acoB
1. | Beenenue. OcCHOBHBIE 3aKOHBI U 2 16 4 22

TIOHSTHS] XUMUHU
2. | Ctpoenue aToma 2 - 8 10
3. | llepuoamueckmii 3aKOH u 2 2 8 12
[lepuoanueckas cuctema
anemeHToB JI.. Meneneena
4, | Xumudeckass CBSI3b W CTPOCHHE 2 2 8 12
MOJICKYIT
5. | PactBOphI 2 4 8 14
6. | Teopus AIEKTPOJIUTHYECKON 2 4 8 14
nUcconuanuu. Peakiiuyu MOHHOTO
oOMeHa
7. | oHHOE mpOM3BEIAECHHE BOJbI. 2 4 6 12
IM'maponus coneit
8. | KomIuiekcHbIE COSAMHCHHUS 2 2 8 12
9. | DnekTpuueckass MPOBOAUMOCTH 2 6 4 12
pacTBOpOB
10. | OOmme cBOMCTBA METAIIOB. 2 - 6 8
11. | XuMuueckasi KHHETHUKA 2 8 4 14
12. | OxucnurenbHO- 2 4 6 12
BOCCTAHOBUTEJIHHBIC PEAKIIHH
13. | DnexkTpoxumusl. 2 4 6 12
14. | Koppo3susi MeTaJlJIOB 2 4 6 12
15. | KomuratuBHbIe CBOMCTBA 2 4 4 10
pPacTBOPOB.
16. | Xumuyeckass TEpMOJWHAMHKA W 2 2 6 10
TEPMOXUMHUS
DK3aMeH - - 18
Uroro: 32 66 100 216
3aouHas popma oOyUyeHHs
Ne HanmenoBanue pasnena Jlexumonnoro | CeMMHapCKOTo CP Bcero,
/Tl JUCIIUTUTAHBI TUTIA TUTIA 4acoB
1. | BBeneune. OCHOBHEBIE 3aKOHBI U 1 6 8 15
TTOHATHS] XUMUHU
2. | Ctpoenue atoma 1 - 12 13
3. | llepuoamueckmii 3aKOH u - - 12 12
[Tepuoanyeckas cucTema
anemenToB JI.M. Menneneena
4. | XuMuueckasi CBsI3b M CTPOEHHUE 1 - 14 15
MOJICKYT
5. | PacTBoOpHI - - 12 12
6. | Teopus ANEKTPOJINTUYECKON 1 4 10 15

IUcconManun. Peakiiuu MOHHOTO
obOMeHa




7. | UonHoe mpousBeeHUE BOJIBI. - - 12 12
I'mpponus conen
8. | KoMIuiekcHbIE cCOEIUHEHNS - - 14 14
9. | DnekTpuyeckass TPOBOAUMOCTH 1 4 6 11
pacTBOPOB
10. | OOmume cBoO¥icTBa METAJIOB. - - 10 10
11. | XumMuueckast KHHETHKA - - 10 10
12. | OxucnuTenbHO- 1 2 8 11
BOCCTAaHOBUTEJIbHBIC PEAKIIMH
13. | DnekTpoxumusi. 1 4 8 13
14. | Koppo3sust meTamioB 1 - 12 13
15. | KomnuraTuBHble CBOMCTBa - - 12 12
pacTBOPOB.
16. | XuMuueckas TepMOIMHAMUKA H - - 10 10
TEPMOXUMHUS
OKk3aMeH - - - 18
Hroro: 8 20 170 216
4.3. 3aHATHS CEMUHAPCKOIO THIIA
No Ne paszena TpynoemkocThb
/11 Tema (dac)
JIACIIUIUTHHBI
OYHas | 3a04Has
1. 1. TexHuka 0€30MacHOCTH B XUMHYECKOM 4 -
naboparopun. Xumudeckas nocyaa. OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COETUHEHUN (Teopust).
2. 1. [TonyueHnue U XUMUYECKUE CBOWCTBA OKCHJIOB, 4 4
OCHOBaHUH, KUCIIOT, coneid. (K/paboTa)
3. 1. Ornpenenenre 5KBUBAJICHTa MarHus METOJIOM 4 2
BRITeCHCHU. Permenue 3amad.
4. 1. Omnpenenenne MOJIEKYJISIPHON MaccChl YTIIEKACIOTO 4 -
ra3a ( CO2). Pemenue 3agau.
5. 2,3,4 [lepuonnueckuii 3aKOH W CHUCTEMA XHUMHYECKUX 4 -
snemeHTOB J[.M. Meneneena.
Crtpoenue atoma. THUIIBI XUMHYECKUX CBSI3CH.
6. 5. PactBopsl. [Ipurorosiienue pacTBOpoB 3aJaHHOU 4 -
KOHI[CHTPAIHH.
7. 6. PacTBOpBI 27EKTPOIUTOB. DIEKTPOIUTHYECKAS 4 4
nucconuaiys. Peakiiuu HOHHOr0 0OMeHa.
8. 7. HNonnoe npoussenenue Boabl. BonopoaHblit 4 -
nokazatenb. CriocoOwl onpeaenenus pH. ['maponus
COJIEH.
9. 8. KomriekcHbIe coeTMHEHHS: TTOTyYeHUE | 2 -
CBOICTBA.
10. 9 DIEKTPOIPOBOTHOCTL PacTBOPOB. OnpeieieHne 4 4
KOHCTAHT PaCTBOPOB KOHYKTOMETPHUECKUM
METO/IOM.
11. 9. Ornpenenenre KOHIIEHTPALUU PacTBOPA METOJOM 2 -
KOHJYKTOMETPUYICCKOTO THTPOBAHHSI.
12. 11. Xumudeckast KuHeTrka. Onpeaenenue 4 -
KMHETUYECKUX MapaMeTPOB PEaKIIUU.




13. 11. CwmenieHne XUMHIECKOTO PaBHOBECHS. 4 -
XUMHUYECKOE PAaBHOBECHE B PACTBOPaX CIIa0bIX
3JICKTPOJIUTOR.

14. 12. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHU. 4 2
DJIEKTPOIIU3 PACTBOPOB U PACILIaBOB
AIIEKTPOIUTOB. 3akoHbI Dapases.

15. 13. DIIeKTpOXUMUYECKUE Tporecchl. [loTeHmomeTpus 4 4
B M3YYCHUU PACTBOPOB.

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

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

bexmana. OnpeneneHre 0CMOTHYECKON
KOHLIEHTPALIUK U OCMOTHYECKOTO AaBJICHUS
pacTBOpa KPUOCKOIIUMYECKUM METO/IOM.

18. 16. TepMoIMHAMHUKaA U TEPMOXUMHUS. 2 -

Hroro: 66 20

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

5. Opranusanus caMmoCTOATEIbHONH PadoThHI 00yUAIOIIUXCS M0 JUCHUIIIINHE

5.1. Tunbl caMOCTOATEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosATeIbHON PadoThI ®dopma 00yueHus Tekymmii KOHTPOJIb
OuHas 3a04Has

[TpopaboTka MaTepuana JeKIuH, 50 128 TECTHPOBAHUE
MOITOTOBKA K 3aHATHSIM
CamocTosTenbHOE H3YyYCHHE TEM 8 TECTUPOBAHUE
KoHTponbHble paboThl - 42 KOHTpOJIbHAsI paboTa
Pedepar 25 - 3amuTa
NuauBuayanbHble 3a0aHUS 17 - 3aImTa
(coobmienue)

BCEIr'0 4acOB: 100 170

5.2. Y4eOHO-MeTOAMYECKHE MAaTePHAJIbI JIsl CAMOCTOATEIbLHOH padoThI:

1. Xumusa : yyebHO-MeToAuueckoe mocodbue / aBTop-coctaButTenbs B. E. PazmanoBa. —
Tromens : [AY Cesepnoro 3aypanss, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Tekct : onexTpoHHsblii /  JlaHb: dnekTpoHHO-OMONMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/131641 — Pexxwum mocTyma: Uit aBTOPHU3. ITOJB30BATEICH.

2. bapanona, JI.A. Kiaccel HeOpraHW4ecKuX COEIUHEHHH (OKCHUIbI, OCHOBAHHUSI, KUCIOTHI,
conn): yaed.-meto. mocodbue — Tromens: FAYC3, 2015 — 46 c.

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

5.3. Tembl, BLIHOCHMBIE HA CAMOCTOSAITEIbHOE H3yYCHHE:
2 cemecTp
1. MeTon MOJEKYISIPHBIX OpOUTAIICH.
2. YcnoBust 00pa3oBaHMsI U pa3pyIICHNsT KOMIUIEKCHBIX HOHOB.




3 cemecTp
1. CTaHIapTHBIA OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIN MTOTEHIINA.
2. MTHTHOUTOPBI KOPPO3HUH.

5.4. Temb1 pedepaToB:

IIo pa3neny 4 «XuMu4eckas CBsi3b U CTPOEHHE MOJIEKYJI»

1. MexmonexkynsipHoe B3aumojeiicTBue. buonormueckas pojib  MEXKMOJIEKYJISIPHBIX

B3aUMOJICUCTBUIA.

2. T'mObpuumamszanus opoburaneii. ['eomerpudeckas GopMa MOJEKYIL
IIo pa3neny 5 «PacTBopbI»

3. Xwumwudeckas u (pu3nUecKas TCOPUU PaCTBOPOB.

4. TlpousBeneHue pacTBOPUMOCTH.

5. CubHBIE 3JEKTPOIUTH B COBPEMEHHON TEOPUH IEKTPOIUTHUUECKOMN TUCCOLMALINN.
IIo pa3neny 8 «KommiekcHbie coeTMHEHM D>

6. 3HayeHHE KOMIUICKCHBIX COCTUHECHUH.

7. MarnuTHble 1 ONTHYECKHE CBONCTBA KOMILIEKCHBIX COSIMHEHUH.

8. IIpoctpaHcTBEeHHas CTPYKTypa KOMIUIEKCHBIX COSAMHEHUH.

9. Knaccudukarus raibBaHUUYECKUX JIEMEHTOB.

10. XuMuYecKue NCTOYHHKH TOKA.

11. TonnMBHBIE 3JIEMEHTHI.

12. DneKTpobpl CpaBHEHHS.

13. UaauKaToOpHBIC DIEKTPOIBI.

14. Dnexrpodopes. DnekrpoocMoc. O6IACTH TPUMEHEHUS.
IIo pa3neny 15 «Ko/uturaTuBHbie CBOMCTBA PACTBOPOB»

15. MeTo/1bl U3MEpEeHUs: OCMOTHYECKOTO AaBJICHUS.

16. 3akon Payns u anTudpussl.

17. Onpenenenrie MOJIEKYISIPHON Macchl KPHOCKOIIMYECKHM METO/I0M.

Tembl coo01IeHMIA:

. 'a30BbI€ 3aKOHBI.

. KopnyckynsipHo-BOIHOBBIE CBOWCTBa MUKPOUYACTHII.

. Peaxo3emenbHbIE 27IEMEHTHI.

. Kpucramnornaparst.

. IIporonntuyeckas Teopust KUCIOT U OCHOBaHUHU. KucnoTel n ocHoBaHus JIpronca

. TpyanopactBopumble coenuHeHus. [Ipon3sBeeHre pacTBOPUMOCTH.

. [IpyHIMnuanpHas cxeMa U3MEpPEHUsI dJIEKTPOIIPOBOAHOCTH PACTBOPOB.

. [lonyuyenune cBepX4HUCTBIX METAILIOB. ['anpBaHOCTErMs. ['aIpBaHOIIIIACTHKA.

. Karanus. Teopust rereporeHHoro katainsa. @epMeHTaTUBHBIA KaTau3.

10. DnexkTpoABMIKYILAs CUJla U HAIIPaBJIEHUE MPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuuu.

11. Juddy3nonnsiii norenuuan. buonsorndeckoe 3Hauenune 1upy3noHHBIX 1 MEMOPaHHBIX
MOTEHLINAJIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosinue BemectTs. IIponecc. Buasl nponeccos. 3akoH ['ecca u ero cinenctaus
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6. DoHI OLEHOYHBIX CPEACTB /ISl NPOBEJAEHUS TNMPOMEKYTOYHOH aTTecTaluu
00y4YAKOIIUXCS 10 TUCHHILINHE

6.1 IlepeyeHb KOMIIETEHUHMH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHKEHMS
KOMIIETEeHII N

Koo IIepedens mIaHUpyeMBbIX HanmenoBanue

NuauKkaTop NOCTHKEHUS

Komne- pe3yabTaToOB 00y4EHUs 110 OLICHOYHOI'O
KOMIIETCHIIUU

meHyuu JUCLUIUIMHE CpelICTBa

3Hamb:

- OCHOBHBIE MTOHSTHS ¥ 3aKOHBI
XAMHH;

- METO/IbI aHAJIN3a XUMUYECKUX
MPOLIECCOB;
ymemp:

- OOBSICHATH CYITHOCTB

NJI-6 onk-1 ITpumensier XUMHUYECKUX IPOLECCOB; Tect
- UCITIOJIB30BATh TCO

OCHOBHBIE TIOHATHS U peTHICCKIe
3HAHUA U HpaKTI/I‘IeCKHe HaBbIKH,

3aKOHBI XUMHH,

TIOJTYYCHHBIC TTPU U3YUCHUU
OIIK-1 | nemMoHCTpUpyeT MOHUMAHHE | juciumumHb;
XHMMHMYCCKUX ITPOLIECCOB B enadems: OK3aMeHalOHHBIH
06HaCTI/I HpO(i)eCCI/IOHaJIbHOfl - OCHOBHBIMH HaBBIKaMH 6I/IHGT
NeSTEBHOCTH oOparieHus ¢ 1abopaTOpPHBIM U
MIPUOOPHEIM 000PYIOBAHUEM;
- METOJaMHU XUMHYCCKOT'O
aHaJIn3a JUI MOCJICAYIOUICTO €ro
HUCIIOJIb30BAHUA B
po¢heCCHOHATHHOMN
JCATCIIbHOCTH.

6.2. IlIkaJnl oeHNBAHHUSA

IIkaja oueHMBaHUs YCTHOI'O 3a4eTa

OrueHka Omnucanue

3aYTeHO | OOy4aroIMHCS CaMOCTOATENBHO OTBETHII Ha TEOPETUYECKUE BOIPOCHI, HAMMUCal
BBIPQKEHUS IS 3aKOHOB, yKa3aJl BEJIMYMHBI B HUX BXOJAIINE W CIUHHIIBI
U3MEpPEHUs; pellaeT 3aJaHue, UCIOJb3ys BECh apceHall MMEIOUIMXCS 3HAaHUM,
YMEHHMH M HaBBIKOB; YMEET OLIEHWBATh, aHAIM3HPOBaTh M 0000mIaTh, J€NaTh
BBIBOIBI; BJIQJICET CITOCOOAMU pEIIeHUs 33aJJaHHs; OCBOMJI M3y4aeMble 3aKOHBI,
NpaBUjIa U TOHSTHS

HC 3a4TCHO 06yqa101u1/117lc;1 JAOITYCTHIT FPY6LIG OIIMOKH U HE MOT MNPUMCHUTH IMOJTYYCHHBIC
3HaHUA AJId BBIIIOJIHCHHUA 3aJaHusi, HE CMOTI 000CHOBATh MMPUMCHACMBIC
MMOJIOKCHU; 3AKOHBI, ITPpaBUJId U ITOHATHA HEC OCBOCHLI

IIkaja oueHMBaHUs YCTHOI0 9K3aMeHa

OueHka Omnucanue

O1eHKa «OTJIIMYHO» BBICTABISIETCS 00YyYaroIEeMycsl, €CIIM OH IIYyOOKO U IMPOYHO
YCBOWJI IPOTpaMMHBIA MaTepuaj, MUCUEPIBIBAIOLIE, [1OCIEN0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, MOKa3blBaeT BEPHOE MOHUMAaHUE XMMHUYECKON
CYLIHOCTH PAcCMaTpPUBAEMBbIX SIBJICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHi],




Aa€T TOYHOEC OIPEACTICHUC U HCTOJIKOBAHNE OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeOprI,
a TaK’KC MPaBHUJIbHOC ONIPCACIICHUC XUMHWYCCKUX BCIIMYNH, YMCCT TCCHO YBA3bIBATH
TCOPHIO C HpaKTHKOﬁ, CBO60,Z[HO CIIpaBJIACTCs C 3ala4aMHU, BOIIPOCAMHU U APYT'UMHA
BUJaMH TIPUMCHCHUA 3H3,HHI>1, IMMpaBUJIbHO 00OCHOBBIBACT IMPUHATOC PCUICHUC,
BJIaACCT pa3HOCTOPOHHUMM HAaBBIKAMH W IIPUEMAMM BBIIIOJHCHUA IMMPAKTUYCCKUX
3aaa4.

OHGHKa «XOpOo1O» BBICTABJIACTCA 06yqa}omeMyCﬂ, €ClIi OH TBEPAO 3HACT
Marcpuajl, rpaMOTHO U IO CYIICCTBY MU3JIaract €ro, HE JA0IyCKasaA CYICCTBCHHBIX
4 HETOYHOCTEH B OTBETEC Ha BOIIPOC, IIPAaBUJIBHO IIPUMCHACT TCOPETHYCCKUC
IMOJIOKCHHA IIPpU PCHICHHUH IIPAKTUYCCKHUX BOIPOCOB MW 3aaad, BJIIAACCT
H€O6XOI[I/IMBIMI/I HaBbIKaMH U IIPUCMAMHU UX BBIITOJIHCHHA.

O1neHKa «yJOBJIETBOPUTEIILHOY» BBICTABISETCS OOydYalOIIEMyCs, €CIIM OH MMEEeT
3HAHHA TOJIBKO OCHOBHOI'O MaTepHaja, HO HE YCBOMJI €r0 JETaJIel, JOIyCKAeT
3 HETOYHOCTH, HEJOCTaTOYHO  MpaBHIbHBIE  (OPMYIHMPOBKH,  HaPyIICHUS
JIOTUYECKOW IOCIEAOBATENbHOCTH B M3JIOKCHHH IIPOIPaMMHOIO Marepuala,
WCIBITHIBACT 3aTPYAHEHUS [IPU BBIIIOJHEHUH MPAKTUYECKUX PadoOT.

OrneHka «HEYJOBIETBOPUTEIBHO» BBICTABISAETCS OOyYarolmeMycsi, KOTOPbI He
3HAET 3HAUUTEIbHON YaCTH IPOrPaMMHOT0 MaTepuaa, JOIyCKaeT CyILleCTBEHHbIE
OLIMOKH, HEYBEPEHHO, C OOJNBIIMMU 3aTPYJHEHUSIMHU BBIIOJIHIET NMPaKTHYECKHUE
paborel. Kak  mpaBmio, OLEHKAa  «HEYJOBICTBOPHUTEIBHO»  CTABUTCS
00yyJaroImumMcsi, KOTOpble HE MOTYT NMPOJODKUTE 00ydeHHe 0€3 1OMOIHUTENbHBIX
3aHATUN

IIxana oneHNBaAHUA TCCTUPOBAHUS HA IK3aMCHE

%o BLINOJHEHUS 3aaHUA Bajaa mo 5-0ajabH0# cucreMme
86 — 100 5
71 -85 4
50-70 3
meHee 50 2

IIIxana omeHUBaAHUSA TCCTUPOBAHUS HA 329€TEC

% BBIMOJTHCHUS 3aJaHUA Pe3yabTar
50 -100 3a4TEHO
meHee 50 HE 3a4TEHO

6.4. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HUHbIE MAaTEePUAJIbI:

VYka3aHbl B IPWIOKEHUU 1.




1. IlepeyeHr OCHOBHOW M /ONOJHUTENbHON Y4YeOHOIl JHMTepaTypsbl,
He00X0AUMOi /151 0CBOCHUS M CUMIINHBI

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.
Kupunios, B. B. Heoprannueckas xumusi. TeopeTndeckrue OCHOBHBI : y4eOHUK /71 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: ajis aBTOPHU3. ITOJIb30BATEICH.
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.
O6mas xumus. Teopus u 3amaum : ydeOHoe mocodue s By3oB / H. B. KopoBun, H. B.
Kynemos, O. H. 'onuapyk [u np.] ; mox penakueii H. B. Koposuna, H. B. Kynemosa. — 5-
e u31., crep. — Cankr-IletepOypr : Jlanw, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texcr : oanekTpoHHbld /  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 ¢. — TekcT : 21eKTpoHHBIH // JlaHb : 31eKTpOHHO-0MOIMOTeYHAs cucTeMa. —
URL.: https://e.lanbook.com/book/170422 — Pexum mocTtyma: i aBTOPHU3. MMOJIb30BATEICH.
Xomuenko ['.I1. Heoprannueckass xumus [DIEKTPOHHBIA pecypc]| : YUYEOHHK HJI CEIbCKO-
xo3siiictBeHHBIX BY30B / ['.I1. Xomuenko, M.K. [lutoBuy. — DNEKTPOH. 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. TeopeTnueckne 0CHOBbI HEOPTraHMYECKOW XUMHUH. KpaTKuil Kypc 1Jisl CTyIEHTOB
CEJIbCKOXO03SUCTBEHHBIX BY30B [DJEKTPOHHBIN pecypc|: yued. — DnekTpoH. AaH. — CaHKT-
[TetepOypr : Jlans, 2017. — 192 c. — Pexum noctyna: https://e.lanbook.com/book/91304. —
3ari. ¢ ’KpaHa.
KoBanpuykosa O.B. Xumus [Snexrponnsiii pecypc]: yuedHnoe nocodue / O.B. Kopanbuykosa,
O.A. EropoBa. — DnekTpoH. TeKCTOBbIe JaHHbIe. — M. : Poccuiickuii yHUBEpCUTET APYKObI
HapomoB, 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 jgocryna:
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. Dnexkrpoxumusa: yueOHoe mocobue / T. B. Ilogropnoma, A. IO.
Mutpodanos, . M. CyznaneieBa. — KemepoBo: KemI'V, 2019. — 42 ¢. — ISBN 978-5-
8353-2344-9. — Tekct: aneKkTpoHHBIN // JlaHb: 3JIEKTPOHHO-OMONIMOTEYHAS CHUCTEMa. —
URL.: https://e.lanbook.com/book/135248. — Pexxum gocTyma: i aBTOPHU3. MOJIb30BATEIIEH.
Xomuenko I'. I1. Heopranuueckas xumus: yde6Hoe mocodbue / I'. Il. Xomuenko, U. K.
[{uToBwu. - 2-¢ U3 1., nepepad. u joir. (penpunatHOe u3nanue). - 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

®©

Ilepedyensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOU ceTH ""UHTepHeT"

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

. ru.wikipedia.org - suukioneaus Bukuneaus;

. www.college.ru - OTKpbITBIN KOJUICIK;

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

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

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

. http://elibrary.ru — snekrponHas Hay4Has OMOIMOTEKA.
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9. MeToauuyecKkue YKazaHnus 1Jist oﬁyqammnxm 110 OCBOCHHIO TUCHHUIIIMHBI

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

Tema 2. Onpezaenenrie MOJISPHON MacChl YTIEKUCIIOTO ra3a.

Tewma 3. Onpeznenenrie S5KBUBAJICHTa MarHusl.

Tema 4. I[lpurorosieHue pacTBOPOB 3aJaHHOW KOHLEHTPALIUY. .

Tema 5. DnexktponuTuueckas quccouuanus. Peakiimu HoHHOTO oOMeHa

Tema 6. BonoponHslil nokaszarens. ['uaponus coneil.

Tema 7. KoMIUIeKCHBIE COEIUHEHUSA

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

Tewma 1. 3yueHue pacTBOPOB KOHAYKTOMETPUUECKUMH METOJAMHU.

Tema 2. Kuneruka xumuueckux peakiuil. CKOpocTb XUMHUUECKHUX PEAKIIMM.

Tema 3. XuMH4EeCKOE paBHOBECHE.

Tema 4. U3yueHue pacTBOPOB MOTEHIIUOMETPUUECKUMU METOIAMHU.

Tema 5. M3yueHue siBIIeHUS KOPPO3HH.

Tema 6. Kpuockonusi B U3y4eHUH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUH U XMMUYECKON TEPMOJINHAMUKH.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MaTepnanbHO-TeXHH4YECKOe o0ecnedyeHne I CIUIIIMHbI

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

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

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


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

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

* JUId MHBAJUAOB W JIMI[ C OrPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbS MO 3PEHUIO:
pa3MelleHue B JOCTYIHBIX i1 00y4YaroluXcs, SBISIONIMXCS CIENbIMU WM CIaO00BUIAIINMU,
MecTax U B aAalTUPOBAHHOH (popMe cripaBoYHOI HH(pOpPMAIMK O paCIICaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIET0 O0yyaronemMycs HeoOX0IMMYI0  TIOMOIIIb;
BBIMTYCK abTEPHATUBHBIX ()OPMATOB METOJMYECKUX MATepHAIOB (KPYIHBIA MPUPT WIH
aynuodaiinel), WcHojib3oBaHUE Bepcuu caita i cimaboBumsaumx OBC IPR BOOKS wu
cneruanbHoro MoomibHOTO npuinoxerust [IPR BOOKS WV-Reader (mporpammbl HEBU3YaJIbHOTO
noctyna K HMHQOpMAaIMM, MpelHa3HaYeHHOW i MOOWJIBHBIX YCTPOMCTB, paboOTalomMX Ha
omeparmonHoii cucreme Android u 10S, koTtopas He TpeOyer crnenuaabHO OOYYEHHOTO
accucteHra, T.K. Joau ¢ OB3 mo 3peHuto paboTarOT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
Croco0oM, UCHOJIb3Ysl CHEIUAIbHBIC IITATHBIE IPOrPAMMBI JIJISl HE3PSUUX JIIOJEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeet moHy0 COBMECTUMOCTb );

* JUIA WHBAJIWAOB M JIMI[ C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI IO CIIYXY:
Ha/JIeXKAIlMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BeIeHNE HH(POPMAIH;

* JUIA WHBAJIUAOB M JHI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 3J0POBBS, HMEIOIINX
HapYIICHUS OMOPHO-JIBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpEeNnsTCTBEHHOrO J0CTyIa
00yJarmuxcs B y4eOHbBIC MOMEIIECHUS, TYaJIeTHbIC KOMHATHI U JIPyrUe MOMEIIeHUs Kadeaphl, a
TakKe MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4YarOMMXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIUMUCS, TaK U B OTAEIbHBIX IPYIIaxX WU B
OT/ICIIbHBIX OPTaHU3AIUAX.
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JI.H. bapabanmkoBa

Tromens, 2024



KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPHUAJIBI OHEHKH

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

Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHUIIINHBI

XuMus

1. BOl'[pOCLI JJIA l'[pOMe)KyTO‘lHOﬁ aTTeCTallui U TEKYIE€ro KOHTPOJIs1

Komnerennust OIIK-1. Criocoben pemarsk TUTIOBBIE 33a/1a4d MPOPECCHOHANBHON ASSITELHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA IS 3a4eTa B (pOpMe TeCTUPOBAHUS

K paszgeay 1. OcHOBHBIE NOHATHS U 3AKOHbI XUMHHU

@)
@)

@)
@)

Macca N MoJb THIPOKCH]IA HATPHUS PaBHA

Macca BelecTB, BCTYHAOIIUX B PEAKIMIO, pAaBHA Macce BEIIeCTB, 00pa30BaBIIMXCS B
pe3yabTaTe peakiuu, TO 3aKOH

HawMeHbI1ast yacTuiia BeniecTna, 00Ja1aomias ero CBOUCTBaMH

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

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

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

K pa3neay 2 u 3. Ctpoenue atoma u [lepuoanyeckas cucreMa 3J1eMEeHTOB

O O O O O O O

o O

o

Kakas u3 mogeneit aroma 60sbli1e cOrinacyeTcss C COBpeMEHHON MOJAEIIbIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatsl Mmonenu aroma o H. bopy

Haumenpmast yactuma, KOTopast COXpaHsieT CBOMCTBA JAHHOTO XMMUYECKOTO COSTUHEHHUS
Menpyaiiiye 4acTHIbI XUMUUECKU HEJIIMMBbIE, U3 KOTOPBIX COCTOSIT MOJIEKYJIbI

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

Haspath dneMeHT, d1eKTporHas popMyna kotoporo 1s22s?2p®3s23p®3d34s? Hassath anemeHT,
anexTpoHHas opmyna kotoporo 1822522P%3523p*

Ha3Bath 5J1eMeHT, o1neKTpoHHas popMya kotoporo 1522522P83523P°3d°

Kakwe riiaBHbIe KBaHTOBBIEC YHCIIA €CTh Y 3JICKTPOHOB aTOMa, AJIEKTPOHHAs (popMyIia KOTOPOTO
15225226

Kakne opOWTanbHbIE KBAHTOBBIE YMCIIA €CTh Y JJEKTPOHOB aToMa, JJIEKTPOHHas (opmyla
koToporo 1s22s?2p®

K pasneny 4. Xumuueckasi cBsi3b

o

o

CoenuHenus oOpasyeTcs 3a CUET B3aMMHOTO MPHUTSKEHHUS BIIEKTPONOJIOKHUTEIBHOTO U
AIIEKTPOOTPHIIATEIIEHOTO HIIEMEHTOBY. JTO YTBEPIKICHHE

K xakomMy MeTO/ly KOBAaJICHTHBIX CBS3€H OTHOCUTCS yTBEpKACHUE: « XMMUYECKast CBSA3b MEXKAY
JIBYMsI aTOMaMH OCYIIECTBIISIETCSI C IMOMOIIBIO OJHOM MM HECKOJIBKUX AJIEKTPOHHBIX Tap,
KOTOpbIE JIOKAJM30BaHbl MPEUMYIIECTBEHHO MEXIy HUMH. XHUMHUYECKas CBS3b BCEria
JIBYXDJICKTPOHHAS M 0053aTEIIFHO IBYXIIEHTPOBast. YNCII0 AIIeMEHTapHBIX XUMUYECKUX CBSI3EH,
KOTOpbIE CIIOCOOEH 00pa3oBBIBATh aTOM WJIM MOH, PABHO €ro BaJICHTHOCTHU. B oOpa3oBaHuun
XUMHYECKOH CBSI3U MPUHUMAIOT y4acTHE BAJICHTHBIC QJIEKTPOHBL. »

XuMHUecKasi CBs3b, 0Opa3yrolascs MeXAy aToMaMu ¢ 0oiblIoi pazHocThio (6onee 1,5 mo
mkane [lonmwHTa) S7IEKTPOOTPHUIIATEIHFHOCTEH, MPU KOTOPOM oOO0IIas AJIEKTPOHHAs Tapa
MOJTHOCTBIO TMEPEXOTUT K aTOMY € OOJIbIIEH JIeKTPOOTPHIIATEIBHOCTBIO.



O O O O O O

XuMHUecKas CBs3b, 00pa3yloIIascs MeXly aroMaMu ¢ HeOOJbIIOi pa3HocThIO (MeHee 1,5 mo
mkane [lonmwHra) SJIEKTPOOTPUIIATEIHPHOCTEH, MPU KOTOPOM oOOIIas AJICKTPOHHAs Tapa
CMeEIIEHA K aTOMY € OOJIbIICH JIeKTPOOTPUIIATEIBHOCTHIO.

B BemecTBax, 00pa30BaHHBIX ITyTEM COCIHMHEHHS OJJMHAKOBBIX aTOMOB, XUMHUYECKasi CBS3b
XuMHUYECKas CBSI3b B MOJIEKYJIe OpOMOBOIOPOIA

Kakoii Tt CBsI3M MEXIy aTOMaMH KaJlusl ¥ KHCJIOPOJa B KapOoHaTe KaJIust

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

Kaxkoii TvI1 cBsI3M MEXy aTOMaMH KUCIIOPOAA M BOOPO/Ia B KapOoHaTe Kasus

KoBasieHTHBIE HENOJSAPHBIE XUMUYECKUE CBSI3U UMEIOTCS B BELIECTBAX

K pasneay 5. lucnepcunblie cucrtembl. PacTBopbl. Crioco0bl BbIpaskeHHsl KOHIEHTPALMU

O O O O O O O O

O

HcTruHHBIA pacTBOp — 3TO

YacTuubl 1ucnepcHoi a3l HCTUHHBIX PACTBOPOB UMEIOT pa3Mephbl:

JucnepcHas ¢a3a MHUMYINX HATTUTKOB

Adp03011eM ABIIAETCA:

OMyIbCHSI — 3TO CUCTEMa, 00pa30BaHHAs

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

IIpu pacTBOpeHUN IPOUCXOAUT

PacTBOp, B KOTOPOM BELIECTBO IpU JIaHHON Temreparype OoJjibllle HE pacTBOpsETCs, T.C.
pacTBOp, HAXOAIINIACS B COCTOSIHUU PAaBHOBECHS C TBEPI0i (ha3oii pacTBOpsSEMOro BEIIECTBa,
Ha3bIBACTCS

HewnacelleHHpIi pacTBOpP — 3TO pacTBOP, B KOTOPOM IPH JTAHHBIX TEMIIEpaType U AaBICHUHU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHHUE YKE COJEPKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllleHHBI PacTBOP — O3TO PacTBOpP, KOHLEHTpalus BELIECTBA B KOTOPOM BBIIIE
KOHIIGHTPALM1 HACBILIEHHOT0 pacTBOpa (MIpH JaHHBIX TEMIIEpPAType U JaBJICHUH )(/1a-HEeT)

K pa3sneny 6. Teopus 3jieKTpoJMTHYECKOH qucconnanus. Peaknuu mnoHHOro o0MeHa.

0O O O O

o

o

CremneHp AMCCOIMAIIMK PACTBOPEHHOIO IEKTPOIUTA BO3pACTaET IpU

Kucnsle conu npu qucconuaniy a0t

["a3 BIgENACTCS TPU B3aUMO/ICHCTBUU PACTBOPOB

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

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

UMHUYecKol peakuuu Mexnay ruapokcuaoM Mmean (II) m pactBopoM cepHON KHCIOTHI
COOTBETCTBYET COKPALIEHHOE HOHHOE YPaBHEHHUE

B BogHOM pacTBOpeE CTyneHYaTo JUCCOLUUPYET

paBuenuto peakiuu CuClz + 2 KOH = Cu(OH)2 + 2 KCI cooTBeTcTBYeT COKpaméHHOe
MOHHOE ypaBHEHHE

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

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

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

o

OO O O O

o O

[TpousBeneHne KOHUEHTpAalUN THAPOKCHA-MOHOB M MOHOB BOJOPOJA HA3bIBACTCSI MOHHBIM
POM3BEACHUEM BOBI (Ja-HET)

3HaueHue MOHHOTO NMPOU3BEACHNE BObI IPU KOMHATHON TeMIepaType

BonoponHbeiM nokaszarenem Ha3blBacTCA

B nelirpansHoO# cpene pH

KoHIeHTpamus HoHOB Boopoza 10 Moyib/n1. BEIUMCIUTS KOHIIEHTPAIMIO THAPOKCHI-HOHOB 1
pH pactBopa

Peakuus cpens! npu 3Hauennn pH=11

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

[Tpu 3nauenun pH=7 peakuus cpessl menouHas (1a-HeT)



(@) 0 O O O

o O O O

ITpu 3Hauenun pH=2 peaxuus cpeasl Kucias (Ja-HET)

[Tpu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpepl

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

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

XHUMHUYECKOE B3aUMOJICHCTBUE COJIM C MOJIEKYJIAaMH BOJIbl HA3bIBACTCS

Peakuust ruaposinza OTHOCUTCS K pEaKLUsIM

['unponu3y He moJBepraroTCs coyu, 00pa3oBaHHbIE

Bribepure comnu, 00pazoBaHHOM c1aboil KUCIOTON U CUIIBHBIM OCHOBAaHHEM

K paszneay 8. KoMmiuiekcHble coeIUHEHUS

@)
@)
@)

O O O O O O

O

(@]

o

Teoprs KOMIUIEKCHBIX COCIMHEHUI OCHOBAaHA

IlenTpanbHOE MECTO B KOMIUIEKCHOM HOHE 3aHUMAET

Yactuna(kaTuoH, AaHWOH, HEWTpaimbHas  MOJIEKyJa), KOTOpas  KOOPAWHUPOBAaHA
KOMILJIEKCOOOpa30BaTesieM Ha3bIBACTCs

KoopanHanmoHHOE YKCIIO YKa3bIBaeT Ha

CrerneHb OKUCIIEHUS HOHA-KOMILIEKCOOOpasoBaresis B komiuiekcHoM none [Ni (NHz)sCI]*
Bribepure ¢popmyny nenranuanoakBadeppara (1) kamus

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

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

KommiekcHble coeuHeHHsT MO0 MEepBUYHOM JUCCOLMALIMM BBICTYHNAIOT KaK CHUJIbHbIC
AIIEKTPOJIUTHI (Aa-HET)

KommiekcHble coeuHeHHsl 0 BTOPUYHOM JUCCOLMALMU BBICTYHNAIOT KaK CUJIbHbIE
AIIEKTPOJIUTHI (Aa-HET)

KoHcTanTa paBHOBECHsI JUCCOLMALIMU KOMITJIEKCHOT'O MOHA HA3bIBAETCS

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

YeMm MeHblIIE 3HaYEHHE KOHCTaHThl HECTOMKOCTH, TeM YCTOHYMBEE KOMIIJIEKCHBIN MOH (1a-
HET)

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

CreneHb OKUCIICHHS HOHA-KOMILICKCO00pa3oBareis B KoMiuiekcHoM coeanaennu K[PFs]
HasBanuto — rekcanutpoxo6banstar (I1I) kanus coorBeTcTByeT popmyna

IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIM BAPHAHT)

TectupoBanue 00y4darOIIUXCs UCTIONB3YETCS B TEKYILIEM KOHTPOJIE U B MIPOMEXYTOUHOMN

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

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

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


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

IIkaJia oneHMBaHUSI TECTUPOBAHMS HA 3a4eTe

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

BOHpOCLI AJIA CIaYII YCTHOI'O0 3a1€eTa

Kon
KOMIIETEH
105058
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NoakowhE

© ®

OIIK-1

10.

11.

12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.

28.

ATOMHO-MOJIEKYJIsIpHOE YueHUE. OCHOBHBIE MIOHATHS XUMHH.

3aK0OH COXpaHEHUs1 MAaCChl BEIIECTB, €r0 3HAYECHNE B XUMUHU.
3aKOH KpaTHbIX OTHOLLIEHUM.
3aKOH ITOCTOSIHCTBA COCTABA.
3akoH ABoOrazpo, CIeACTBUA U3 3aKOHA. MOJISIpHBIN 00BEM.

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

OTKpBITHE JIEKTPOHOB U PEHTT€HOBCKUX JIYUEH.

OTKpBITHE U CYITHOCTH SIBJICHUS PAUOAKTHBHOCTH 3JIEMEHTOB, O, 3-, Y-JIydH.
Monens atoma Ix.Tomcona. Ilnanerapuas monens Pezepdopaa. [ToctynaTs
bopa.

CoBpeMeHHbIE NpPEACTaBIeHUsI O cTpoeHuu aroma. CocTaB aTOMHBIX sJEp.
[TonsiTue 06 n3o0TOMAX.

KBanTOBBIE UNCHA.

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

[IpaBuno Xynpaa. IIpaBuna KineukoBckoro.

[MombITkH KIaccuukanum XuMHYECKUX dieMeHToB 1o [1.M1. Menneneena.
OtkpbiTHE MeHeneeBbIM EPUOANYECKOro 3akoHa. [lepruonnuecknii 3akoH.
CTpyKTypa TEpHOIWYECKOW CHUCTEMBI JJIEMEHTOB. M3MeHEeHHE CBOWCTB
AJIEMEHTOB MO MEPUOAAM U TPYIIIIAM.

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

XapakTepUCTHUKA 3JIEMEHTA 10 UX MOJ0KEHUIO B IEPUOJUYECKON CUCTEME.
Xumuyeckasi cBs3b llonstne 00 osHeprum cBs3u. Hacklmaemocts
HaIpPaBJIECHHOCTh XUMHUYECKOM CBSI3H.

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

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

NonHas xumuyeckas CBs3b.

Merannnueckas CBA3b.

Bonoponnas cBa3p. MexXMOIEKyIsIpHbIE B3aUMOICHCTBUSA.

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

Knaccudukaius UCTUHHBIX pacTBOpoB. PacTBopumocTs. ['mapaTHas Tteopus
pactBopoB [I.11. Menaeneena.

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

OO01mas xapakTepucTUKa pacTBOPOB U MpoIlecca pacTBOpEeHUs. PacTBopumocThb
TBEPJIBIX, KUAKUX M Ta3000pa3HBIX BEIIECTB.




29. KoHneHTpaIus pacCTBOPOB U CITOCOOBI €€ BBIPaKEHUS.
30. Teopust  amekTponmuTudeckod  mucconmanuu.  CTemeHb,  KOHCTaHTa
ANEKTPOIUTUYECKON TUCCOLUAIUH.
31. IlpuMeHenue 3akoHA JICWCTBYIONIMX Macc K HMOHH3AIMUA  CIIA0BIX
AEKTPONUTOB. 3akoH pa3baBnenus: OcTBaibaa.
32. OCHOBHBIE TIOJIOKEHUS TEOPHH CHIIBHBIX 3JIEKTPOIUTOB. [[OHATHE aKTHBHOCTH
HOHOB.
33. Peakuuu nonnoro oomeHa. Ycnosus nporekanusi. CocraBieHne ypaBHEHHN
peaxkiuii HOHHOTO OOMEHa.
34. lucconmanusi BoAbl. MOHHOE TpPOW3BEJNCHHE BOJABI M €ro CBOMCTBA.
Bonopoansrii mokazarens. bydepHbie pacTBOpHI.
35. Pacuér u metoe1 u3Mepenust pH pacTBopos.
36. I'maponm3 coneit. Tunnunbie cirydan ruaponansa. O6paTuMblii 1 HEOOpaTUMBII
THJIPOJIN3.
37. OCHOBHbIE  TOJOXKEHHSI  KOOPJIMHAIMOHHON  Teopuu  oOpa3zoBaHUS
KOMIUIEKCHBIX COEIMHEHUM.
38. Homenknatypa # H30MepHsl KOMIUIEKCHBIX COCJUHEHHH. 3HaueHue
KOMIUICKCHBIX COSAMHCHHUN B XHMUH.
39. Jluccoumanusi KOMIUICKCHBIX COCAMHCHUN. YCTOWYHMBOCTh KOMILICKCHBIX
coenuHeHni. KOHCTaHTBI HECTOWKOCTH M YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.

Oo0pa3sen 3a4eTHOrO0 OMJIeTa (2 ceMecTp)

OI'BOY BO T'ocynapcTBeHHbIN arpapHbiii yHuBepcuTeT CeBEepHOTo 3aypabs
ATpOTEXHOIOTMYECKUN UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VyebOHas TucHUAILUINHA XUMUA

JUIsl HatipaBiieHUs oAroToBkH 35.03.06 «ArpouHKeHepus»

SauerHbril Omier Ne 1

1. Xumunueckas cBsi3b [lonsiTue o0 sHeprum cBsi3u. HackllmaeMocTh M HanpaBiIEHHOCTh
XUMHUYECKOU CBS3U.

2. Homenknarypa u wu30MepHs KOMIUICKCHBIX COEIMHEHHWH. 3HaueHHWE KOMIUIEKCHBIX
COCIMHEHUHN B XUMUH.

3. Haiitu nponeHTHYI0 ¥ HOpMaJIbHYI0 KOHIeHTpanuu 1,5M pacTBopa COISTHOW KHCIOTHI
(mnotHOCTH pactBopa 1,05r/mi)

Cocrasui: Pasmanosa B.E. / / « » 20 T
3aBenyromuii kadenpoit / « » 20 T

IIpouenypa oueHuBaHus 3a4eTa
3ayer NMpoXoAUT B MHCbMEHHON (opme u B (opme cobecenoBaHHMs O MaTepuary
quciuminHel. OOydaromeMycst JoCTaeTcsl BapuaHT 3a/laHusl IMyTeM COOCTBEHHOTO CIy4aiHOTo
BBIOOpA U MpesjocTaBisieTcs 15 MUHYT Ha MOATOTOBKY. 3aliTa TOTOBOTO PEIIEHHUs IPOUCXOINT B
BHJIe COOECEIOBaHMS, HA YTO OTBOAUTCS 5 MUHYT. 3aJjaHUEe COCTOUT U3 3 BOMPOCOB, TpeOyromne
YCTHOTO U MUCHbMEHHOTO OTBETA (TE€3HUCHI OTBETA, (POPMYJIIBI 3aKOHOB U BETMYHH B HETO BXOSIINX,
CXEMBbI, YPaBHEHUS).

Ikana oueHMBAHUS YCTHOI'O 3a4eTa



OueHka Omnucanue

3a4TCHO CTYACHT CaMOCTOATCIbHO OTBETUJI Ha TCOPETHYCCKUEC BOIIPOCHI, HAIIMCAI

BBIPQXEHUS I 3aKOHOB, YKa3aJl BEJIMYMHBI B HHUX BXOJSIIME U EIUHUIIBI
U3MEpPEHUs; pellaeT 3aJaHKe, UCIOJb3ys BECh apceHall MMEIOUIMXCSl 3HAHUM,
YMEHUH U HaBBIKOB; YMEET OLIEHMWBATh, aHAIM3MPOBATH W 0000IIaTh, AEnaTh
BBIBOIbI; BJIAJIEET CIIOCOOAMU peIleHHs 33aJaHMs; OCBOMJI M3y4aeMble 3aKOHBI,
IIpaBWJIa U TOHATUS

HE 3a4YTEHO | OOYYaIOLIUICS JOMYCTHII TpyOble OIIMOKM U HE MOT MPUMEHUTH MOTYYCHHbIE

3HaHUA AJId BBIIIOJIHCHHUA 3aJdaHusi; HE CMOr 000CHOBATh MMPUMCHACMBIC
ITOJIOKCHM, 3aKOHBI, ITPpaBUJIa U IIOHATHA HE OCBOCHBI

HpI/IMepHLIe 3aJaHuA 1JId JK3aMeEHa B (l)opMe TECTUPOBaAHUA

Komnerennust OIIK-1. Criocoben pemars TUTIOBBIC 33a/1a4d MPOPECCHOHANBHON ASSITEEHOCTU
HA OCHOBE 3HAHHUU OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH()OPMaAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHUMA

O

0O000O0ROOOOGOO o

o

K pazneay 9. DiiekTponpoBoaHOCTH pacTBopoB. Konaykromerpus

XO0poII0 TPOBOJIUT AICKTPUICCKHI TOK PACTBOP

Bp16epuTe MpOBOAHUKH IEKTPUIECKOTO TOKA

Pacrionoxute HOMepa BOJHBIX PACTBOPOB B MOPSIKE YBEIMYCHHS dJICKTPOITPOBOAHOCTH 1 —
KOH, 2 — HCI, 3 - H2CO3, 4 — KCI 5 - C2HsOH (oTBeT BBECTH B BHJIE MTOCIEI0BATEIHHOCTH
ugp 6e3 mpoOeioB)

MeTo1, OCHOBaHHBIN Ha H3MEPEHUH AIICKTPOIIPOBOIHOCTH PACTBOPOB, HA3BIBACTCS
KonaykromMeTpuss TpUMEHSICTCS ISl ONPEICICHHS BJIAXKHOCTH IOYBHI, 3€PHA, KOPMOB,
MPOIYKTOB (J1a-HET)

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

3aKoHa HE3aBHCUMOTI'0O TIepeMEIIeHHsI HOHOB OTKPBIT CBaHTe AppeHHnycoM(J1a-HET)

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

Y nenbHas 3JIeKTPOTPOBOTHOCTD —

DKBUBaJICHTHAS IEKTPONPOBOTHOCTD —

[Tpu yBeTMUEHUN KOHIICHTPAIINH JICKTPOJIUTA yISIbHAS JICKTPOITPOBOAHOCTL PAacTBOPa
DIEKTPOMPOBOJHOCTH PACTBOPOB AIIEKTPOJIUTOB C MOBBIIIEHUEM TeMIiepaTypsl Ha 1 rpagyc

pasaeay 10. O6mme cBoiicTBa MeTALII0B

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

B 3eMHoi1 kKOpe OosbIle Bcero

Bri6epuTe psii caMoro TBEpIOTO M CaMOT0 TYTOIJIaBKOTO METAJIIOB COOTBETCTBEHHO

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

SIBieHHME CyIIECTBOBAaHMSI MeTalljla B pa3HBIX (OpMax B TBEPAOM COCTOSHUU, WIIH
CIIOCOOHOCTh MPUHUMATh Pa3IMYHbIE KPUCTAJUINYECKUE (POPMBI

CBOHCTBO MeETaNIOB BBIOpAchIBaTh DIIEKTPOHBI C TMOBEPXHOCTH TOJ JACHCTBHEM
OJICKTPOMAariuTHBIX BOJIH, YTO O6YCJ'IOB.]'IGHO CJIa00M CBA3BI0 BAJIEHTHBIX SJICKTPOHOB C AAPOM
CBOHCTBO METAJIOB, OOYCJIOBIEHHOE TPUCYTCTBUEM B HEM CBOOOJHBIX 3JEKTPOHOB,
KOTOPBIC HAITPABJIICHHO NEPEMEINAIOTCA IMPU HAJIOKCHUU DJICKTPHICCKOT'O TOKA

Mertann, UWCHONB3YeMBId sl CIUIAaBOB, MPHUMEHSIEMBIX B CAMOJETOCTPOCHHH; JUIS
BOCCTAHOBJICHHSI METAJUIOB U3 OKCHJIOB: YCTOHYHMBBI KOPPO3UH, C MAJIOW TNIOTHOCTHIO —
[Tapa meTannoB, koTopas OyAeT BhpadaThIBaTh HAUOOIBIIIEE HAMPSHKEHUE B TaIbBAHUYECKOM
JJIEMEHTE
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DHeprusi, HeoOXxoauMast U1 yAaJCHUS SJIEKTPOHA U3 U30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0OJIBIIIOE PACCTOSTHUE

BeJ’II/ILII/IHa, KOJIMYCCTBCHHO XapaKTCpU3YyCT CHOCO6HOCTB MCTaJUIa OTAAaBaTh JJICKTPOHBI B
pacTBope, T. €. €r0 BOCCTAHOBHUTEJIbHBIC CBOMCTBA

K paspeny 11. Xumu4eckasi KHHeTHKA
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OCHOBHOM 3aKOH XMMUYECKON KMHETUKH TJIACUT

OCHOBHOM 3aKOH XUMHYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KHHETUKU CPOPMYITUPOBAH

[Topsiiok XMMHYECKON pEeaklUu — 3TO CTENEHb B KOTOPYIO HYXXHO BO3BECTH KOHCTaHTY
CKOPOCTH XUMHUYECKOM PeaKkI[ui B BIPAXKEHUU 3aKOHA ACHCTBYIONINX MaccC (J1a-HET)

[Topsimok XMMHUECKOM peaKIMu — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHIIEHTPALUIO
pearupyromux BelecTB B BRIPAKEHUH 3aKOHA JEHCTBYIOMUX Macc (Aa-HeT)

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

Ennnuna nzmepeHns CKOpoCTH TOMOT€HHOW XMMUYECKON peakuuu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh XuMmHueckoil peaknuu 2A(r) + B(r)= C, ecam
KOHIICHTpAIlUs BemecTBa A yBeauduTcs B 3 paza? (0TBeT gaiiTe mudpoii)

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

OueHute U3MEHEHUE CKOPOCTH XUMHUUecko peakuuu 2A(r) + B(r)= C, eciiu KOHLIEHTpaL1iO
BEILECTBA A YMEHBIIUTH B 3 pa3a, a KOHIEHTpalHio BeuecTsa B yBennuuts B 3 pasza
CKopoCTh TOMOTEHHOM peaKIMy MPOTEKAIOIICH B BOJHOM PaCTBOPE 3aBUCUT OT

CpenHsis CKOpPOCTh TOMOTE€HHOM XMMHYECKOM peakuuu [0 W3MEHEHUIO KOHILIEHTPALUU
U3MeEpSIeTCs

K kakoil TeOpuu OTHOCUTCSI JAHHOE ONPEIEICHUE: B PEAKI[MU MOTYT y4acTBOBAaTh TOJBKO T€
MOJIEKYJIbI, SHEPTUS KOTOPBIX O0JIbIIIE CPETHEN SPHEPTUH MOJIEKYJT Ha KaKyI0-TO ONPEICICHHYIO
BEJIMYUHY

DHeprusi akTUBAIIUU JISKUT B JIUAMA30HE

K pazngeay 12. OkucuTeIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHA
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OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

OxucauTens — 310

[Tporuecc BoccTaHOBIIEHUS — 3TO MPOLIECC

JlaHHOE BEIIECTBO SABISAETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BeliecTBO SABISAETCS TOIbKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBUE MEKY ITOJIypPEaKIIMEW U Ha3BaHUEM IIpoLEcca

YcTaHOBHUTE COOTBETCTBUE MEKY YPaBHEHHEM XMMHUECKOH peakluy U €€ TUIIOM
YcTaHOBUTE COOTBETCTBHE MeXay aTtomMoM ¢ochopa B QopMmyne BelectBa M €ro
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBISATH
OKHCIUTENBHO-BOCCTAHOBUTEIBLHONW PEAKIIUEN SIBIIAETCS

BoccranoBuTenbHbIE CBOMCTBA a30T MPOSBISET B peakluu

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

BoccranoBHTEIbHBIE CBOMCTBA KEJIE30 NPOSBIAET B PEAKIIUN:

MuHuMaNbHYIO CTENEHb OKUCICHUS XJIOP MPOSIBIISIET B COETMHEHUU

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

Haubonb1yto cTenenb OKUCIeHHs] MapraHell UMEET B COEIMHEHUN

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

OnnHaKoBYIO CTENEHb OKMCIEHUS JKEIE30 MPOSBISIET B COEINHEHUSX !

K paszpeay 13. Duaekrposn3. 3aKoHBbI 3J1eKTPOIN3A.
O DIIEKTPOJIN3 —
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JlomomHUTENRHOE HAMPSHKEHHE, KOTOPOE HAN0 MPUIOKHUTH K AJIEKTPOAAM, IJSi TOTO YTOOBI
AJIEKTPOIIN3 1IeNT OECIPENITCTBEHHO Ha3bIBAETCS

[Ipoueccol Ha katoae K(-) mpu anexTpoinuse

[Tpomeccrl Ha aHO/E A(+) MIPH AIEKTPOIIU3E

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

Onpenenure BEpHOE ypaBHEHUE IPOLIECCA, MPOTEKAIOIIEr0 Ha KaToJe IpU 3BJIEKTPOIN3E
BoaHOTO pactBopa conu KCl

Onpenenure BEpHOE YpaBHEHME IIpoLiecca, IMPOTEKAIOIIEr0 Ha aHOAE IPHU 3JIEKTPOIH3E
BOJIHOTO pacTtBopa coiu AgNO3

Onpenenure BEpHOE ypaBHEHME IIpoLiecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU BJIEKTPOIHU3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE ypaBHEHHE IIpOliEcca, MPOTEKAIOIIEr0 Ha KaToAe IMpHU DBJIEKTPOIU3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE ypaBHEHME IIpoLiecca, MPOTEKAIOIIEr0 Ha aHOJE IPHU BJIEKTPOJIH3E
pactBopa coinu AgNOs3

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

K pazneay 14. daexrpoxumudeckue npoueccobl. [lorenumomerpus
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Ha rpanwuie pa3nena ¢a3 T/ BO3SHUKAET

VYpaBuenue HepHcTa oTpakaeT 3aBUCUMOCTb

VYpaBHeHue, jexallee B OCHOBE NOTEHIIMOMETPUYECKOTO METOAa

DJEeKTPOIHBINA MOTEHIIMAI BO3HUKAET Ha TpaHuUIle pa3aena das

PaBHOBECHBII AJIEKTPOAHBIN MOTEHIIMAN PACCYUTHIBAIOT MO ypaBHeHUIO Bant-I'odda (na-uer)
VYpaBuenue HepHcTa, onpenesisitomero paBHOBECHBIN JIEKTPOAHBIN MOTEHIIMAT UMEET BUJL
Ha rpanune pasnena ¢a3 T)k BOSHUKAET CION U3 3apsSKEHHBIX YaCTHUII, KOTOPBIM Ha3bIBaeTCS
(3 cnoBa)

Meron  uccnegoBaHMS, OCHOBAHHBIM  HAa  M3MEPEHUU  DIIEKTPOABMKYILIEH  CHJIBI
rajbBaHUYECKOTO JIEMEHTA, HA3bIBACTCS

[ToreHOMETpHUS TPUMEHSETCS JJIsl ONMpPEeIeHHs] KOHIEHTPAlluu BOJOPOJHBIX MOHOB (J1a-
HET)

[ToTeHIOMETpUS TPUMEHSETCS JJIs OTPEIeNICHHUs] COTECOePKAHUS (J1a-HET)

K pa3neay 15. Koppo3ust mera/uioB. Cioco0bl 3a1MTHI 0T KOPPO3UU
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Koppo3usi SBISETCSI HEKOHTPOIMPYEMBIM OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM TPOLIECCOM,
IIPU KOTOPOM METaJlI, TepSAs FIEKTPOHBI, OKUCIIAETCS (J1a-HET)

Koppo3us nporcxoauT ¢ BeIJIEIEHUEM SHEPTUU U pacCeMBaHUEM MeTajula (J1a-Her)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPU
KOTOPOM MOH MeTaJljla IEPEXOAUT B BOCCTAHOBJIECHHYIO (hopMy (Aa-HeT)

Koppo3us — 3to

Mertainn npu Koppo3uu

IIpyn4rHOM KOPPO3UU SABISAETCA

HauOonbiiee pacnpocTpaHeHHE HMEET KOpPpO3Us METaIOB TOJbKO C KHCIOPOIHOM
nenossipu3anuen (J1a-Hert

Haubosnee akTuBHO KOppoaupyeT

Pesynbrar mpoTekaHUs KakuX XHMHUYECKUX PEaKIHi, B KOTOPBIX IOCIE pa3pylleHus
METAIJIMYECKON CBA3M, aTOMbl METalyla M aTOMBbI, BXOZSIIME B COCTaB OKHCIIUTENEH,
00pa3yroT XUMHUYECKYIO CBSI3h

YpaBHeHHUE, KOTOPOE MOXKET ObITh TPUMEPOM Ia30BOM KOPPO3UHU

K paszpeay 16. Kosumurarusnsle cBoiictea. Kpnockonus
o Mertoa, OCHOBaHHBI Ha M3MEPEHUU MOHIMKEHHS TEMIEepaTypbl KPUCTAUIM3ALUU PacTBOpa,

Ha3bIBACTCA

O KpI/IOCKOHI/Iﬂ IMPUMCHSACTCA IJI OIPCACIICHUA OCMOTHYCCKOI'O AaBJICHUA (I[a-HeT)



o B ocHOBe KPHOCKOMMYECKOTO METO/1a JIEKHUT
o Bripaxkenue nepBoro 3akoHa Payiis 1u1s pacTBopa 3JIeKTPOIUTa UMEET BUJT
o Hanx pacTtBopoM [aBlieHHE HACHIIIICHHOTO Tapa pPAaCTBOPUTENS BBINIE, YeM HaJ YHUCTHIM
pacTBopuTesieM (1a-HeT)
o Han pactBopom JaBiieHre HACBIIEHHOTO Mapa pacTBOPUTENS BCETa HIKE, YeM HaJ YHCTBIM
pacTBopuTesieM (1a-HeT)
o PacTtBop caxapa u pacTBOp MOBAPEHHOUN CONM MPU OJMHAKOBBIX MOJISUIBHBIX KOHIIEHTPALIUIX
3aMEp3HYT IIPH OJHOU U TOM ke TeMIeparype (1a-HeT
o 3akon Bant-T'opda mno3BoiseT paccUUTHIBATH OCMOTHYECKOE JaBIICHHWE pPa30aBICHHBIX
PacTBOpPOB (11a-HET)
o Ilpu ogmHaKOBON KOHIIEHTpAIMH PACTBOPEHHOTO BEIIECTBA KOJUIMTATUBHBIE CBOMCTBa (Ap,
pocm, ATkp, ATkuUIT) pacTBOPOB AIEKTPOIUTOB
o Pacnonoxure HOMepa BOAHBIX pacTBOpPOB B TIOpAJIKE IOHUXKEHUS TEMIEpaTyp
kpuctaumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(oTBET BBECTH B BUJIC MTOCIIEOBATEILHOCTH (P 6e3 mpoOenoB)
IlIkajia oneHUBaHUSI TECTHPOBAHMS HA IK3aMEHe
% BBINOJHEHHUS 3aJaHUS Banaa mo 5-0ajabH0# cucreMme
86 — 100 )
71-85 4
50-70 3
MeHee 50 2
Bonpoch! 1J151 c1a4M YCTHOTO 3K3aMeHa
Kox Bormpocst
KOMIIETEHIINHT
1. DneKkTponpoBOIHOCTb Cpell, YJAelbHas 3JIEKTPONpPOBOAHOCTh. Crnocod
W3MEPEHUS U MpaKTHUeckoe npuMeHenne. Konnykromerpusi.
2. DKBUBAJIEHTHAs 3JIEKTPONPOBOAHOCTh. COOTHOIIEHHE €€ C YAeTbHOH
3JEKTPONPOBOAHOCTBIO U € MOABUKHOCTHIO MOHOB. 3akoH Kombpaymia.
[IpakTHueckoe MpuMEHEHHE
3. Tlpaktuueckoe ompeneneHne KOHTYKTOMETPUUECKUM METOJIOM CTETIeHU U
KOHCTAHTBI MJIEKTPOTUTHIECKON TUCCOIUALINU CTA0BIX JIEKTPOJIUTOB.
4. TlpakThueckoe  OMNpeNelieHHe  KOHJIYKTOMETPHYECKHMM  METOJOM
AKTUBHOCTH U KO3(PPHUIIMEHTA aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB.
5. Konnykromerpuueckoe TuTpoBaHue. OCHOBBI METO/1a, MPUMEHEHHE.
OIIK-1 6. Tlonoxenme metayuioB B mepuogudeckoin cucreme .M. Menneneesa.
CrpoeHue aTOMOB METAJIJIOB.
7. ®usnyueckue CBOMCTBA MeTaIOB. [[puMeHeHne MeTasioB.
8. CrmocoObl TONMy4YeHHS METalIOB W3 OKCHIHBIX, CYIbQUAHBIX U
KapOOHATHBIX PYII.
9. Xwumuueckue CBOMCTBA METAJIIOB.
10. Xumuueckass kuHeTHKa. CKOpPOCTh XHMMHYECKOH peaknuu. 3aKkoH
JNEHCTBYIONMUX Macc (OCHOBHOHM 3aKOH KHMHETHUKH), €T0 MaTEeMaTHYeCKOe
BbIpakxeHHe. KoHCTaHTa CKOPOCTH XMMUYECKON peaKIuy,
11. TTopsimiok U MONEKYIIPHOCTh peakiuil. OCHOBHOW 3aKOH KUHETUKU IS
peakuuu 1-ro, 2-ro, 3-r0 NOPSIIKOB.




12.

13.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.
33.

Ilepuon nonmynpepparieHus. 3aBUCUMOCTD IIEPHO/1a MOTYIPEBPAILEHUS OT
Ha4yaJbHOM KOHLIEHTPALUK BEUIECTBA.

BnusHue Temneparypbl Ha CKOPOCTb XMMHUYECKUX peakuuid. IIpaBuio
Bant-T'odda. Dueprus aktuBanuu, ypaBHeHHEe AppeHuyca.

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

Cnoxnbie peakunu. KuHeTrka 1enHbIX peakiiuii.

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

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

THUnBI OKUCINTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMN.

CrpoeHne M MexaHU3M O0pa30BaHHUE JABOWHOIO 3JEKTPUUECKOIO CIIOS.
OnexTpoi. DIeKTpoIHbli noTeHuuan. ¥Ypasuenue Hepuera. BogopoHbiii
JNEKTPOA.

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

[Torenunomerpus. Munukaropusie 3eKkTpoabl. CTEKISHHBIN 3JIEKTPOL,
€ro yCTPOWCTBO W NPHUHLMII JEHCTBUA. OJEKTPOAbl CpPaBHEHMS.
XnopcepeOpsiHbINA 3IEKTPOI, €0 YCTPOHCTBO U MPUHIUI ICUCTBUSI.
[ToTeHIMOMETPpUYECKUI METOA ONPEIEIICHUS KOHLICHTPALMH BOJOPOIHBIX
HMOHOB CTEKJISIHHBIM JIEKTPOOM.

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

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

CriocoOblI 3alUThl METAIIOB OT KOPPO3HH.

KosuraruHele CBOMCTBA PaCTBOPOB JJIEKTPOIUTOB M HEAJIEKTPOJIUTOB.
ITonm>xeHne naBIeHUs HACHIILIEHHOTO I1apa paCTBOPUTEIIS HaJl PACTBOPOM.
3akonsl Payns. Kpuockomuss u €€ mnpakTUyecKoe MPUMEHEHHUE.
D0ynuockomnus 1 €€ NpakTHYecKoe MPUMEHEHHE.

OcMmoc. OcmoTtrueckoe AaBjiIeHUE U ero u3mepenne. 3akon Baut — [N'ododa.
buonornueckue npoueccsl ¥ 0CMoc.

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

Xumudeckas TEpMOJIMHAMUKA. JHTpoIHs, SHeprus [ udoca.

3akoHbl  TepMoauHamMMKU. OILlEHKa  BO3MOXXHOCTH  IPOTEKAHMUS
XMMHYECKON PEaKIUU.

IIpoueaypa oneHMBaHUA IK3aMeHA

[IpomexxyTouHas arrectanus, Kak KOMIUIEKCHOE MEPOIIPUATHE, BKIFOYAET IPUEM YCTHOTO
JK3aMEHa. DK3aMEHbl NPUHUMAIOTCS NPENOJABaTENIIMU, BEAYIIMMHU JIEKIIMOHHBIE 3aHATUA. B
OTJIENbHBIX CIy4asX MpH OOJIbIIOM KOJMYECTBE TPYII y OAHOIO JIEKTOpa WM MpH OOJBLION
YHUCICHHOCTU TPYHNBl C pa3pelleHus 3aBerylolero kadenpoi Jomyckaercsi NpUBJIEYEHHUE B
IIOMOIIIb OCHOBHOMY JIEKTOPY MPENOAABATEIS], TPOBOANUBILETO TPAKTHUECKHUE 3aHATHUS B TPYIIIIAX.
OK3aMeH MPOBOJUTCS TOJIBKO MPH IPEIBSABICHUH CTYACHTOM 3aU4€THOW KHUXKKHU U NPU YCIOBUU




BBITOJIHEHHS BCEX KOHTPOJIBHBIX MEPOIIPHUITUH, IPEIYCMOTPEHHBIX YU€OHBIM IUTAHOM U paboueit
porpaMmoil mo u3ydaeMor mucuuiuiiHe. CTyJeHTaM Ha 3K3aMEHE MPEeIOCTaBIISIETCS IMPaBO
BBIOpaTh OAMH U3 OmieToB. Bpemst moaroroBku k orBery cocrasiser 30 munyT. Ilo ucreuenuun
YCTaHOBJICHHOT'O BPEMEHH CTYACHT JIOJKEH OTBETUTH HA BOMPOCHI HK3aMEHALIMOHHOIO OuMIeTa.
Pe3ynbpTaThl K3aMeHA OLIEHWBAIOTCS MO YETHIPEXOATBHOU cHUCTEME (COTIIMYHOY, «XOPOIIOY,
«YAOBIIETBOPUTEIBHOY, «HEY/IOBICTBOPUTEIHLHO») U 3aHOCSATCS B 9K3aMEHAIIMOHHYIO BEIOMOCTb
N 3aUCTHYKO KHHUIKKY. B 3aUCTHYIKO KHHIKKY 3aHOCATCA TOJIBKO IOJOXUTCIILHBIC OLCHKH.
[TonnucanHbli penogaBaTesieM SK3eMIUISIP BEIOMOCTH CAAETCS HE MO3HEE CIEIYIOIIEro JIHS B
JIEKaHaT, a BTOPOM XpaHUTCS Ha Kadeape. B ciydae HesBKM CTyJ€HTa Ha JK3aMEH B
9K3aMEHAIIMOHHOM BEJIOMOCTU [EJaeTcs OTMETKa «He sBWiICsS». CTyAeHTbl, HEe MpOILIE/IIIne
MPOMEKYTOUHYIO aTTECTAIUIO M0 TPauKy CECCUU, MOJKHBI JTUKBUIUPOBATH 3a0KEHHOCTH B
YCTaHOBJICHHOM HOPSIKE.

IIkana oneHMBaHUsI YCTHOI0 9K3aMeHa

OneHka

Onucanue

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

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

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

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

OO0pa3sen 3x3aMeHAIMOHHOTO OuJieTa (3 cemecTp)

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

Kadenpa obmeit xumuu um.M.J{. Komuccaposa

YyeOHas qucuurinHa XuMust

JU1s1 HanpaBiieHus noarotToBku 35.03.06 «ArpouH:xeHepus




DK3aMeHHanOHHEBIH Ouier Ne 1

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

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

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

Cocraswit: Pazmanosa B.E. / / « » 20 T
3aBenyromuit kadeapoit / « » 20 T
2. Kpurepuu onenuBanus pedgepara i NpuMepHbIii epeyeHb TeM

Tembl pedepartoB:

1. MexmonekynsipHoe B3aumojeiicTBue. buonoruueckass posib MEXMOJIEKYISIPHBIX
B3aUMOJICHUCTBUIA.

. 'uOpumnnsanmst opoutaiet. 'eomerpudeckas popma MOJICKYIL.

. XuMudeckas ¥ pu3uveckas TEOpUU pacTBOPOB.

. [Ipon3BeneHne pacTBOPUMOCTH.

. CUJIbHBIE 3EKTPOJIUTHI B COBPEMEHHOU TEOPHUH SJIEKTPOJIUTHUECKON TUCCOIUALUY.
. 3HaYeHHE KOMIUIEKCHBIX COCIMHECHHI.

. MarHuTHbIE ¥ ONITUYECKUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUI.

. [IpocTpancTBeHHas! CTPYKTYpa KOMIUJIEKCHBIX COSIMHEHUH.

. Knaccudukanus raipBaHUYECKUX 3JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonvBHBIE 37IEMEHTBHI.

12. DneKTpoIbl CpaBHEHHS.

13. UHaukaTopHbI€ 371€KTPOIBI.

14. Dnextpodopes. Inexkrpoocmoc. ObIacT MPUMEHEHHUS.

15. MeTo1bl U3MEpEeHUs OCMOTHYECKOTO JIABJICHHUSL.

16.3akoH Payns u antu@pussl.

17. Onpenenenne MONEKYJISIPHON MaCChl KPHOCKOTTUYECKUM METOOM.
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IIpouneaypa ouennBanus pedepara

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

[TapaMeTpsl OLIECHOYHOT'O CPEACTBA:

- nH(OpMaLIMOHHAs 10CTATOYHOCTb;

- COOTBETCTBUE MaTepuaia TEME U IJIaHY;

- CTWJIb U S3BIK M3JI0KEHUs (1ieiecoo0pa3Hoe MCMOIb30BaHNE TEPMUHOJIOTHH, MOSICHEHHE
HOBBIX IOHATUH, TJAKOHUYHOCTbD,

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

- HAJINYME BhIPa)KEHHON COOCTBEHHOW MO3UIINY;

- QJICKBATHOCTh M KOJIMYECTBO UCIOJIb30BaHHBIX UCTOUHUKOB (10-15);

- BJIaJICHUE MaTEPUAJIOM.

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



Kputepun onenkn pedepara

OneHka Onucanue

BBICTABISICTCSl  OOy4aroIeMycCsl, €clM Tema pedepara IOJHOCTBIO PACKPHITA,
3a4T€HO | COJiepKaHuEe pedepaTa COOTBETCTBYET IUIAHY, CTYJICHT XOpOIIO BJIaJeeT
MaTepHaoM, YCICITHO OTBEYAET Ha BOIPOCHI.

BBICTABIIICTCS OOydYaroniemycs, eciiu Tema pedepara He pacKphITa, COACpKAHKE

HE pedepara He COOTBETCTBYET IIaHY, BJlaJeHHE MATEPHAIOM YaCTHYHOE, CTY/ICHT He
3a9TCHO | orpeuaer na Gonee ueM 50% BOIPOCOB.
3. Kputepuu oneHHBaHHs cOOOIIEHUs M IPUMEPHBIi IepeyeHb TeM

Tembl coo01IeHNI:

. ['a30BbI€ 3aKOHBI.

. KopriyckynsipHO-BOTHOBBIE CBOMCTBA MUKPOUYACTHII.

. Peniko3eMenpHbIE 3JIEMEHTHI.

. Kpucrannoruapatst.

. IIlporonuTrnueckas Teopusi KUCIOT U OCHOBaHUW. KucnoTel u ocHoBaHus JIpronca

. TpynHopactBopuMsble coenuHenus. [IlponsBeaenne pacTBOPUMOCTH.

. [I[puHnMnuanbHas cxema u3MEpEeHHs JIEKTPOIIPOBOIHOCTH PACTBOPOB.

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

. Katanus. Teopus rereporenHoro karanusa. @epMeHTaTUBHBINA KaTalu3.

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

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

12. OcMmoc. DnekrTpoocMoc.

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

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



IIxaja oneHNBaHUA COOOIICHUA

OueHka Omnucanue

Z[eMOHCTpI/IpyeT IIOJIHO€ IIOHMMAaHHME BOIpoCa II0 TEMATHKE

OTJINYHO
COOOIICHNUS, 1aeT pa3BEPHYTHIC OTBETHI HA BCE 3a/IaHHBIE BOIIPOCHI
JleMOHCTpUpYET 3HAUUTEIHbHOE MOHMMAHUE BONpPOCA MO TEMAaTHKE

XOpO1IO COOOIICHUsI, HO KO€-TJE [OIMycKaeT HeOOJbIINe HETOYHOCTH B

OTBETax

JIeMOHCTpUpYET YacTUYHOE MOHUMAHUE MO TeMaTHUKE COOOIEHUS,
YIOBJIETBOPUTENIBbHO | c1abo BlaJeeT TEPMUHOJIOTHEH W OTBEYAaeT TOJILKO Ha YacTh
3a/1aBa€MbIX BOIIPOCOB

JleMOHCTpHpyeT HeOOJbIIOE MOHMMAHUE B LEJIOM, HO HE 3HAET

HCYOOBJICTBOPUTEIBHO
TEPMHUHOB U HE MOXKET OTBETUTH HHU HA OAWH BOIIPOC

4. Kputepuu BbINOJIHEHUSI KOHTPOJIBbHBIX padoT (3a04Hast popMa 00ydeHHs )
IIpoueaypa oneHMBaHHUA KOHTPOJIbLHOI PadoThI

TemaTuka 3a1aHull K KOHTPOJIBHBIM pabOTaM YCTaHOBJIEHA B COOTBETCTBUU C YUYE€OHBIM
wiaHoM. K HammcaHuio KOHTPOJNBHOH pa®OTHl HANO NPUCTYNAaTh IOCIE HM3Y4YCHHs paszena
JUCLUIUIMHBL B COOTBETCTBUU C IPOrPaMMOI U METOAMYECKUMHU YKa3aHUSIMHU.

B coctaB KOHTPOJIBHOM pabOTH BXOJAT HE TOJBKO CTaHIAPTHBIC 3aaHMsI, HO U 3aaHMs,
TpeOyrolye, ONrucaHusl IPOLECCOB MU aHAIN3a SBJICHUN B KOHKPETHOH CUTYaIUH.

Ob6wvem pabotbl cocraBisier 9-10 BapuaHTBl KOHTPOJIBHOW pPa0OTBI BBIOMPAIOT TI0
METOAMYECKUM YKA3aHUSAM JUCLMIIIIMHBI COIVIACHO JIBYM MOCJIEAHUM LHdpaM HOMepa 3aueTHON
KHWKKU. [lpu odopmiienun paboTbl BONPOCHl KOHTPOJIBHOTO 33JaHUs MEPENHChIBAIOTCS
nonHocTbio. Ilocne kaxaoro Bompoca JaeTcs YeTKUH W SICHBIM OTBET. YpaBHEHMs peakLui
OpraHMYECKHUX BEUIECTB CIIEAYyeT IucaTh CTPYKTYpPHbIMH (QOpMyJaMU U IOANUCHIBATH
HAauMEHOBAHMSI BCEX BEIIECTB 10 MEKIYHAPOJHOU HOMEHKIIATYPE.

CTyneHTHI BBINOJIHSIOT 33JaHHsI KOHTPOJIbHOM paboThl B TeTpaau, peructpupytot B 110
U OT/Ial0T Ha MIPOBEPKY MpEenojaBaTeiio B Hayajae CEeCCHH.

IIpu oueHke ypoBHS BBINOJIHEHHUS KOHTPOJIbHOW pabOTBl, B COOTBETCTBHM C
MOCTaBJIEHHBIMU LIEJIAIMU U 3aJa4aMy JJIs JaHHOTO BUAA Y4€OHOHM JesTeIbHOCTH, MOTYT OBITh
YCTaHOBJIEHBI CIIEYIOIINE KPUTEPUU:

® yMeHHe paboTaTh ¢ 0OBEKTAMH M3y4EeHHUs, KpUTUYECKMMH UCTOYHUKAMHU, CIIPABOYHOM
Y DHIUKIIONEIUYECKOM JINTEPATYpOH;

YMEHHE cOOMpaTh U CUCTEMATU3UPOBATh MPAKTUUECKUNA MaTepua;

YMEHHE CaMOCTOSTEIbHO OCMBICIIATH TPOOJIEMY Ha OCHOBE CYIIIECTBYIOLINX METOJIUK;
YMEHHME JIOTUYHO ¥ TPAaMOTHO MU3JIaraTb COOCTBEHHbIE YMO3aKIOUEHUSI U BHIBOJIBI;
YMEHHE aHAIM3UPOBaTh U 0000I1aTh MaTepHal;

YMEHUE T0JIb30BaThCsl INT00ANbHBIMA HHPOPMALIMOHHBIMU PECYpPCaMU M MTPABUIIBHO MX
IPENoJIHECTH B KOHTPOJIbHOI paborTe.

[Ipu oueHke omnpenensieTcss MOJHOTA U3JIOKEHHUS MaTepHalla, KaueCTBO M YEeTKOCTh, U
MOCJIEIOBATEIbHOCTh W3JI0KEHUSI MBICIEH, HaJlu4yhe JOCTaTOYHBIX IMOSCHEHUH, KylbTypa B
MPEAMETHOM 00JIACTH, YUCIIO U XapaKTep OMMOOK (CYIIeCTBEHHBIC UM HECYIIECTBEHHBIE).

Cywecmeennvie owubKy CBI3aHbI C HEJOCTATOYHOM TITyOMHOM M OCO3HAHHOCTHIO OTBETa
(HampuMmep, CTYIEHT HETIPaBUIIbHO YKa3aJl OCHOBHbIE IPU3HAKU TIOHATUH, SIBIIEHUH, HENIPABUIILHO
chopMyIHpPOBaHbl 3aKOHBI WM MpaBWIA U T.I. WIK HE CMOT MPUMEHUTh TEOPETUUECKUE 3HAHUS
JUTsL OObSICHEHUS TPAKTHUUECKUX SIBJICHUI. )



Hecywecmeennvie owubKu ONPENENIOTCS HEMOTHOTOW OTBeTa (Hampumep, CTYACHTOM
VIOYIIEH W3 BHJAA KaKoW — MO0 HeXapaKTepHBIM (PakT mpu OTBETE Ha BOMPOC) K HUM MOYKHO
OTHCCTU OIIMCKH, JOIMYIICHHBIC 110 HCBHI/IMaTeJIBHOCTI/I).

3a KOHTPOJIBHYIO Pa0OTy BBICTABIISICTCS OLICHKA «3aueT/He3aueTy.

HIkana oueHnBaHNsI KOHTPOJIbHOI PadoThI (3a04uHast popma o0yueHus )

OneHka Onucanue

KonTponbHast paboTa BBIIIOIHEHA 10 CBOEMY BapUAHTY, MPABUIHLHO 0QOPMIICHA;
JOTYIIEHO M0 KKIOMY 33JJaHHUIO0 10 OJTHOM HECYIIECTBEHHOM OIIMOKE U B OJTHOM

3auer
3aJlaHu| JOMYIIeHa OJ[HAa CYIIECTBEHHAs OMIMOKA; MPUBEACHBI PUCYHKH, CXEMBI,
(hOpMyJIbI; BBITOJIHEHHBIC pacuyeThl COOTBETCTBYIOT IIPABHIILHOMY OTBETY.
KonTponpHast paboTa BBINIOJHEHA HE IO CBOEMY BapHaHTy; IOMYIICHO IO
Hesauer MATUACCITH TPOIEHTAM 3aJlaHUil 10 OJHOM CYIIEeCTBEHHOH OIIHMOKe, He

MIPUBEJCHBI PUCYHKH, CXEMBbI, (POPMYIIbI; pacueThl OTCYTCTBYIOT WJIU MPUBEIH K
HEBEPHOMY OTBETY.




