[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

HO: boitko Exera fpuropyeska MWUHHCTEPCTBO CENBCKOTO X03s1iicTBa PO
JomkHocTb: PekTo

Nata noﬂnwca@ﬁmyzﬁgf@cynapCTBeHHblﬁ arpapHbslii yausepcuteT CeBepHOro 3aypabs
YHMKANbHbI NPOrPaMMHBIA KNHOY: JAFPOTGXHOJIOI‘I/I‘ICCKHI\/'I HHCTUTYT
e69¢b689122030af7d22cc3540f0e090453ectBife o v oGmreit xvmant v, WJ1, Kommccaposa

«YTBepKIaO»
W.o. 3aBemyromero xadenpoii

JI.H. BapabanmukoBa

«4» nronst 2022 1.

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

XUMUS

JUTsL HarpaBJieHus moArotoBku 35.03.06 ArpouHxeHepus

npoduiib TexHUUeCKUii CEpBUC B arpOIPOMBIIIEHHOM KOMILJIEKCE

YpoBeHb BhICIIEr0 00pa3oBaHus — OaKajiaBpuaT

dopma 00ydeHUst OUHAS

Tromens, 2022



[Tpu pazpaboTke paboueit mporpaMmMbl Y4eOHOW JUCITUTIIIUHBI B OCHOBY TIOJIOKCHBI:

1) ®I'OC BO mno nHanpapiieHHIO TOATOTOBKH (crienuanbHOCTH) 35.03.06 ArpoumHxeHepHs
yTBEpKIeHHBIII MuHHCcTEpcTBOM 00pa3oBanus 1 Hayku P® «23» aBrycra 2017r., mpukas Ne 813

2) Y4eOHblii IJ1aH OCHOBHOM 00pa3oBarenbHOU porpammer 35.03.06 ArpouHkeHepus, mpoduiib
TexHU4YeCKHi CEpBHUC B arpoNpPOMBIIIIIEHHOM KOMILIeKce 0100peH YdueHsiM coBeToM ®I'BOY BO
['AY Cesepnoro 3aypanbs ot «1» utonst 2022r. [Iporokon Ne 11

Pabouas mporpamma y4eOHOW AMCHUILIMHBI 0JJOOpEHA Ha 3acenaHuu Kadeapsl ooOmeit xumun um. 1. /1.
Kowmmccaposa ot «4» uromns 2022 . [Ipotokoa Ne 15
N.o. 3aBemyromero kadempoi JL.H. bapabanmiukoBa

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

IIpencenarens METOAUYECKOH KOMUCCHUN MHCTUTYTA VP s T.B. CumaxoBa

Pa3patGorumkn:

Pa3manora B.E, cT. npenogaBatens kadenpsr oomieit xumun um. ipod. M.J1. Komuccapora

J
H.o0. nupexkTOpa HHCTUTYTA: s / JL.H. Annpees




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 aHAJIHM3a XUMUYCCKHX
CnocobeH pemarb MPOTIECCOB;
TUIIOBBIC 3aJa4YHn ymemp:
npogeccuoHaIbHON N-6omk-1-IIpumensier - OGBSICHATB CYLHOCTD
IESITEIILHOCTH HA OCHOBE | OCHOBHBIC ITOHATHSA U XUMHUYCCKUX MPOLECCOB,
SHAHMI OCHOBHEIX 3aKOHBI XHUMUH, - MCTIOJIb30BATh TEOPETHYECKHE
39KOHOB JIEMOHCTPUPYET MOHMMaHHe | SHAHIA 1 MPAKTIYECKIE HABLIKHL,
OIIK-1 MOJTyYSHHBIC TIPH U3yICHUH

JCIUIIIAHBI;

-61a0emp:

- OCHOBHBIMH HaBBIKAMHU
oOparmeHns ¢ 1ab0paTOPHBIM U
IpUOOPHEIM 000pPYIOBaHUEM;

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

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlaHHasT TUCHMIUIMHA OTHOCUTCS K bioky [ o00s3aTelbHON 4YacTh 00pa3oBaTeNbHOM
ImporpaMMal. I[J'ISI YCIICHIHOTO U3YYCHHUA JUCHUIIIMHBI CTYJACHTAM H€O6XOI[I/IMI)I 0a30BbBIE 3HAHUS
IIKOJIBHBIX KYPCOB qbu3u7<u, mamemamuKu U Xumuu.

Xumus SIBISIETCS PEAMECTBYIOMICH TUCIUILTHHON ISl AUCHUTUINH: MamepuaioseoeHue u
meopusl KOHCMPYKYUOHHbIX MAmMepuajlos.

Hucnurnnuna uzydaercst Ha 1 1 2 Kkypcax Bo 2 U 3 ceMecTpax Mo o4Hoi ¢popMe 00ydeHusl.




3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO0m1as TpyA0€MKOCTh JUCIHHUIUIMHBI COCTABIISIET 216 4yacoB (6 3a4ETHBIX €AMHMII).

Ounas dhopma
Bun yuebHO# paboTh BCET0 YacoB ceMecTp
2 3
AyauTOpHBIE 3aHATHS (BCEro) 98 50 48
B mom uucne: - - -
JIeKImoHHOTr O THIIA 32 16 16
CeMHHapCKOTro THIIA 66 34 32
CamocrosiTesibHasA padoTa (Bcero) 100 58 42
B mom uucne: - - -
[TpopaboTka MaTepuana JeKIuH,
OATOTOBKA K 3aHATUSIM 50 29 21
CaMocTosATENbHOE U3YYEHUE TEM 8 4 4
KontponbHbie paboThI - - -
Pedepar 25 15 10
NunuBuayanbHble 3a1aHus (COO0IIEeHNE) 17 10 7
Bun npomexxyTouHoOl arTectauuu
3a4uer 9K3.
9K3aMCH 18 18
OO0masi Tpy10€eMKOCTh:
4acoB 216 108 108
3a4E€THBIX €IUHULL 6 3 3

4. Copepsxkanue M CHUILTHHBI

4.1. Conep:xaHue pa3/iesi0B M CHUILITHHbBI

Ne | HanmeHnoBanue paszzena Coneprkanue pasjaena
/T | JUCIUILTAHBI
1. | Beenenune. OcHoBHBIE 3aKOHBI | Omnpenenenue npeamera «xumus» Llenn u 3agaun kypca.
Y TIOHATHUS XUMUU [lonsiTs aTroMm, MOJEKyJla, MOJIb, HKBHUBAJEHT.
Monekynsapuas u  MoysipHas Macchl. OCHOBHBIE
XUMUYECKHE 3aKOHBI.
2. | Ctpoenue aroma PazButne nmpencraBieHMH O  CTPOCHUM  ATOMOB.

OcCHOBHBIE TIOJIOKEHUSI KBAHTOBOM TEOPHUU CTPOCHMS
aToMa. Pacnipesienienne 3J1IeKTPOHOB B aTOM€E, KBAHTOBBIE
yuciaa. DOpMBI  DIEKTPOHHBIX 000JOYEK aTOMOB.
IMpunnun  Ilaynu, mnpaBwno ['yHma w  npaswiia
KneukoBckoro.  DnekTpoHHblE  (QOPMYJIBI  aTOMOB
sanemeHToB. (CBoiicTBa aTromMoB (paguyc, JHEprus
MOHM3AIHH, CPOACTBO K AIIEKTPOHY,
AIIEKTPOOTPHIIATEIIHHOCTD ).




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

ITepuonnueckuii 3akon .M. MengeneeBa. Ctpykrypa
nepuoanueckoi cucremsl .11 Menneneesa. CemelictBa
snemMenToB B IIC. Ileprnoandeckuii xapakTep U3MEHEHUS
CBOMCTB DJJIEMEHTOB B TIEPUOJUYECKON  CHUCTEME.
XapakTepucTUKa »JJIEMEHTAa M €ro COEAUHEHUN 10
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 (cubl Ban-nep-Baanbca):
OPUEHTAIIMOHHbIC, UHAYKIIMOHHBIC, JUCTIEPCHOHHBIE.

PacTtBOpBI

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

Teopust 3IEKTPONTUTAUECKOU
JIACCOLAALINH. Peakiuun
HOHHOTO OOMEHa

Teopus 3MEKTPOIIMTHUECKON Aucconranuy AppeHuyca.
CunpHbple  2JEKTPOJIUTHI B coBpeMeHHOHM  TOJ]
(axTMBHOCTH, WOHHas cwia pacTtBopa). CralObie
DIIEKTPOJIUTHI (CTETNIEHh W KOHCTAaHTA JAMCCOLMAINH,
BIMSIHUE Ha HUX pa3lMyHbIX (DAKTOpOB, 3aKOH
pa3zbaBnenus  OctBanbaa).  VIOHHO-MONEKYJspHbBIE
yYpaBHEHMsI peakIMii HOHHOro oOMeHa.

HNonHoe nponsseneHne BOJBI.
I'maponus coneit

Huccouunanus Boxabl. MoHHOE mnpou3BeAeHHE BOJBI.
Bonoponuelii mokaszarens. [Iporonurnueckas 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 KOOPAMHALMOHHOW 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
AIIEKTPUYECKOTO TOKA. Y I€TIbHAs JIEKTPOIPOBOAHOCTD,
3aBHCHUMOCTb OT MPHUPOABI BELIECTBA, PAaCTBOPUTEINS,
TEMIIEPATYPHI, KOHIICHTPALIUH. DOKBUBaJICHTHAs
AIIEKTPONPOBOIHOCTh. KOHTyKTOMETpHSI, MPaKTUYECKOE
IIPUMEHEHHUE METOJIA.

10.

OO01me CBOMCTBAa METAJIOB.

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

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

XUMHUYECKUE CBOKCTBA METAILIOB. [IpruMeneHue.




11.

XuMuyeckast KHHETHKA

AOcomoTHasE ~ CKOPOCTh ~ XMMHYECKHUX  pPEaKITuil.
3aBUCUMOCTh CKOPOCTH OT KOHLIEHTpPAllMu U TPHUPOIbI
pearupyromux BeLIECTB, TaBICHUM U TEMIIEpPaTyphl.
OcHoBHOM 3akoH kuHetuku (3/IM). Ilopsamox wu
MOJIEKYJIIPHOCTh peakiuii. OCHOBHON 3aKOH KMHETHKHU
n1st 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 IOJ BIUSHUEM
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-BOCCTAHOBUTEIbHBIN
noTeHMan. BausHue cpeabpl Ha  HampapBlieHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOMN peaxkiuu U
xapaktep npoaykroB. Tumsi OBP. 3OkBuBameHTbI
OKHUCJIMTENS] 1 BOCCTAHOBHTETIS.

13

DNEeKTPOXUMHUSL.

OJNIEKTPONN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[TpaBuna paspsiga KaTHOHOB M AHUOHOB. DIEKTPOJIU3
pPacTBOPOB C MHEPTHBIM U PACTBOPUMBIM aHOJIOM. 3aKOH
®apanes. Hanpsoxkenue pasznoxxenus. [lepenanpsokenue.
[Tpumenenue ANEKTPOIIN3a. DIIEKTPOXUMUYECKHE
nporeccel. CTpoeHME U MeXaHM3M 00pa3oBaHUs
JBOMTHOIO ~ 3JIEKTPUYECKOIO  CJOs.  DJEKTPOAHBII
noreHuan, ypaBHeHue Hepucra. Psan nanpsbxkeHuit
METAJIJIOB DJIEKTPOJAbl U TajJbBAaHUYECKHE D3JIEMEHTHI.
ONEeKTPOJBMKYIAsT ~ CWJIa U €€  H3MEpEHue.
[Torenunomerpus, mnpumeHeHue wmetoga. [D s
usmepenus pH.

14.

Koppo3us meranios

TepMmorHaMHUUECKash HEYCTOWYMBOCTh MeTaoB. Kopposusi.
XuMu4ecKkass W JJICKTPOXUMHUECKAs KOPPO3UsS METaJLIOB.
Koppo3us MetaiiioB B pa3Hbix cpefaax. CriocoObl 3aIIUThI OT
KOPPO3HH.

15.

Komnuratusaeie CBOMCTBA
pacTBOpPOB.

Konnurarusaele cBoiictBa pactBopoB. Jduddysus u ocmoc.
OcmoTrueckoe JaBieHue, 3akoH Banr-T'odda. [Tonmkenue
JIaBJICHHS HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM,
nepBbli 3akoH Payind. IloBeleHNEe TeMIiepaTypbl KUIIEHUS U
MOHIKEHUE TEeMIlepaTypbl KPUCTAJUIM3AallMd  pPacTBOPOB,
BTOpoil 3akoH Paymsa. Kpuockonuss u 30ymuinockonus.
IIpyMeHeHne KpHOCKOIMMYECKOr0 METO1A.

16.

XuMuueckas
TEpMOJIMHAMUKA U
TEPMOXUMHUS

Tepmoxumusi. OCHOBHBIE MOHATUSA: cucTeMa(BUAbI),
¢daza, BHEIHsS cpeAa, COCTOSHUE CHCTEMBI(BUBI),
napaMeTpbl  CHCTEMBI,  Mpolecc(BUIbl), IHEPrus,
TerioTa, pabota. 3akoH ['ecca.

Xumuueckass TepMoaWHaMHKa. (DYHKIIMM COCTOSHHS:
BHYTPEHHSS DHEPIUs, DHTANBIUS, SHTPOMMS, SHEPrus
['ubG6ca, sueprust I'enpmronbia. HyneBoii, nepsblii,
BTOPOIl M TPETHM 3aKOHBI TEpPMOAMHAMUKH. OlieHKa
BO3MOXXHOCTH TPOTEKAHUSI XMMHUYECKON peakiuuu B
KOHKPETHBIX YCIIOBHSIX.




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 AIEKTPOJIUTHUECKON 2 4 8 14
nUcconuanuu. Peakiiuyu MOHHOTO
oOMeHa
7. | oHHOE mnpoM3BEAEHHE 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. | OkucnurensHo- 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
4.3. 3aHsATHSA CEMHMHAPCKOI0 THNA
Ne Tpynoemk
n/m OCTh
No paznena Tema (gac)
JUCITUTLIAHBI OuHast
1. 1. TexHnka 6€30MaCHOCTH B XMMHYECKOU J1a0OpaTOpHH. 4
Xumudeckas nocyna. OCHOBHBIE KIacChl HEOPTaHUYECKUX
coeuHEHMH (Teopust).
2. 1. [TonydeHre U XUMHUYECKUE CBOWCTBA OKCUIOB, 4
OCHOBaHUM, KUCIOT, conei. (K/paboTta)
3. 1. Omnpenenenne SKBUBAJICHTAa MAarHUsI METOJIOM 4
BBITeCHEHUs. Perienne 3amad.




4, 1. Ornpenenenne MOJICKYJSIPHOW MacChl YIJICKHUCIIOTO Tasa 4
(CO»). Pemienue 3anau.

5. 2,3, 4 [Teprnoandeckuii 3aKOH ¥ CHCTEMa XMMHUYECKUX 2JICMEHTOB 4
J.M. Menneneena.
Crpoenue atoma. THUIIBI XUMUYECKUX CBS3€EH.

6. S. PactBopsl. [IpurorosiieHre pacTBOpOB 3aJaHHOU 4
KOHIIEHTpaIlUH.

1. 6. PactBOpBI 371€KTPOIUTOB. DIEKTPOTUTHUECKAS 4
nucconuanus. Peakiuy noHHOro 0OMeHa.

8. 7. HNonnoe npoussenenue Boibl. BogopoaHblii mokasaresb. 4
Cnoco6s1 onpenenenus pH. I'uaponus coneil.

9. 8. KomMIuiekcHble coeuHeHNs: TIOJyYEHHE U CBOMCTBA. 2

10. 9 DIEeKTPOIPOBOIHOCTE pacTBOpoB. OnpeneneHue 4
KOHCTaHT PACTBOPOB KOHTYKTOMETPHYECKUM METOJIOM.

11. 9. OrmpenenieHne KOHIIEHTPAIMKA PACTBOPA METOAOM 2
KOHJYKTOMETPUYECKOTO TUTPOBAHHSI.

12. 11. Xumuueckas kuHetnka. OnpeneneHne KHHETHIECKUX 4
MapaMeTpoB PEaKIIUU.

13. 11. CwmeleHre XuMUYeCKOro paBHOBECHS. 4
XUMHYECKOE paBHOBECHE B PACTBOPAX CIA0BIX
AJIEKTPOJIHUTOB.

14. 12. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH. 4
DJEeKTPOIN3 PACTBOPOB U PACIIIABOB JIEKTPOIIUTOB.
3akonbl Dapajes.

15. 13. DnexTpoxumuueckue npoueccsl. [lorenunomerpus B 4
W3Y4YEHHH PAaCTBOPOB.

16. 14. Kopposus metannos. CiocoObl 3alIUTEI OT KOPPO3HH. 4

17. 15. Kpunockonus. Texnuka pabotsl ¢ TepmoMerpom bekmana. 4
OnpeneneHne 0CMOTUIECKONW KOHIIEHTPAIIUN 1
OCMOTHYECKOTO JaBJICHUS PACTBOPA KPUOCKOMHYECKUM
METOIOM.

18. 16. TepMoanHaMuKa U TEPMOXUMUSL. 2

Uroro: 66

4.6. IIpumepHas TeMaTHKAa KYPCOBBIX POEKTOB (padoT) e npedycmompeno OIOII.




5. Opranusanusi cCaMOCTOATEIbHON Pa0doThI 00y4aromuXcs M0 AUCHUIIIHHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTe/IbHOI padoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
ouHas

[IpopaboTka MaTepuana JEKIUH, 50 TECTUPOBAHUE
MOJITOTOBKA K 3aHATHSIM
CaMocTosiTeIbHOE U3YUYCHUE TEM 8 TECTUPOBaHUE
KonTponbHbie paboThl - KOHTpOJIbHAs paboTa
Pedepar 25 3anmTa
NupuBuyanbHbIe 3a1aHUS 17 3aIuTa
(cooOtienue)

BCET0 YacOB: 100

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEIbLHOMH padoThI:

1.

2.

3.

Xumus : ydeOHO-MeToaudeckoe mocobue / aBTop-coctaButenb B. E. PazmanoBa. —
Tromens : 'AY CesepHoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Texcr : anekTpoHHBIM /  JlaHb: 3JEKTPOHHO-OMOMMOTeUHass cucrema. — URL:
https://e.lanbook.com/book/131641 — PexuM gocTymna: ajs aBTOPU3. OIL30BATEIEH.

bapanoBa, JI.A. Kiacchl HeOpraHMYECKUX COSIMHEHHI (OKCH]IbI, OCHOBAHHUS, KUCIOTHI,
conm): yue0.-mero. mocoone — Tromenn: [AYC3, 2015 — 46 c.

Xumus: yuebHoe nocobue/aBt.-coct. JI.A. bapanosa. - Tromens.: 'AY C3,2017.-108c.

5.3. TemMbl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:

2 cemecTp

1. Meroa MONEKYJISPHBIX OpOUTANIEH.
2. YciioBust 00pa3oBaHUs U Pa3pyIICHHS] KOMILIEKCHBIX HOHOB.

3 cemecTp

1. CTaHgapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OTEHIUAIL.
2. THTHOUTOPBI KOPPO3UH.

5.4. Tembl pedepaToB:
ITo pasneny 4 «Xumu4eckas CBSI3b M CTPOCHHE MOJIEKYJD)

1.

2.

MexMoneKyJIipHOe  B3auMOACHCTBUE. buonornueckas poiab  MEXMOJIEKYJISIPHBIX
B3aMMOJICUCTBUM.
['ubpunauzanus opoutaneii. ['eomerpuyeckas popma MOJIEKYIL.

IIo pa3aeay S «PacTBopbI»

3.
4.
5.

Xumudeckasi U (pU3UIECKasi TCOPUU PACTBOPOB.
[Ipou3sBeneHne pacTBOPUMOCTH.
CuIIbHBIE AJIEKTPOIUTHI B COBPEMEHHON TEOPUH DIICKTPOIUTUUYECKON JUCCOIHAIIIH.

Ilo pa3neny 8 «KomniekcHble cOeIMHEHUSD)

6.
7.
8.
9.

10.
11.
12.
13.

3HaueHne KOMIUIEKCHBIX COeTMHEHUMN.

MarsuTHbIE U ONITHYECKHUE CBOMCTBA KOMILIEKCHBIX COSIMHEHUI.
IIpocTpaHcTBEHHAs CTPYKTYpa KOMIIJIEKCHBIX COCTMHEHUH.
Knaccudukanus ranpBaHU4eCKUX SJIE€MEHTOB.

XyUMHUYeCcKre NCTOYHHUKH TOKa.

TomiuBHBIE PJIE€MEHTHI.

DJIEKTPOAbI CPABHEHUS.

NHnukaTopHbIE DIEKTPOIBI.



14. Dnextpodopes. DnexTpoocmoc. O6IACTH TPUMEHEHHS.
IIo pa3neny 15 «Ko/uturaTuBHbIe CBOHCTBA PaCTBOPOB)
15. MeTo/1bl U3MEpPEHUsT OCMOTHYECKOIO AABJICHUS.
16. 3akon Payns u anTudpU3HL.
17. Onpenenenuie MOJIEKYISIPHON Macchl KPUOCKOIIMYECKHMM METO/I0M.

Tembl co00IEHUI:

. 'a30BbI€ 3aKOHBI.

. KoprryckynsipHO-BOIHOBBIE CBOMCTBA MUKPOYACTHIL.

. Penko3emenbHbIe 371EMEHTHI.

. Kpucramnoruaparst.

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

. TpynnopactBopuMsblie coenunenus. [IpousBeaenne pacTBOPUMOCTH.

. [IppHIMNIMaNBHAS cXeMa U3MEPEHHUS SJIEKTPOIIPOBOJHOCTH PACTBOPOB.

. IlosyueHue cBEpXUUCTHIX METAILIOB. ['anbBaHOCTET M. ["anpBaHONIIACTHKA.

. Katanus. Teopus rereporensoro karanu3a. @epMEeHTATUBHBIN KaTalu3.

10. DnexkTpoABMKYIIAsk CUJIAa M HATIPABJICHHUE MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOM
peakiuu.

11. duddy3znonnsrii morenman. buonornyeckoe 3naueHne qudGy3noHHBIX 1 MEMOPaHHBIX
MOTEHI[UAJIOB.

12. OcMmoc. DnexkTpoocMoc.

13. ArperatHoe cocrosiHue BeecTB. [Ipouecc. Buasl nporneccos. 3akon ['ecca u ero cienctBus

O 01NN WP

6. @oHI OIEHOYHBIX CPEACTB /s NPOBedeHUs] TPOMEKYTOUYHOH AaTTecTaAlUu
00y4YaKIIUXCS M0 TUCHHILINHE

6.1 IlepeyeHb KOMIETEHUHH W OIEHOYHbIE CPeACTBA HHIAUKATOPA IOCTHKEHMS
KOMIIETEHIIN A

Koo [Iepedyens muIaHUpyeMBbIX HanmenoBanue

WNHaukaTop OCTHKEHUS

Komne- pe3yabTaToOB 0Oy4EHUS 110 OLIEHOYHOI'O CPEACTBA
KOMIIETEHIINHT

meHyuu JCHATIIINHE

3HamMb:

- OCHOBHBIE IOHSTHS U 3aKOHBI
XUMHH;

- METOJbI aHATIHN3a XMMHYECKHIX
MIPOLIECCOB;
ymemp:

- OOBSACHATH CYITHOCTB

I/U:[-6 onk-1 HpI/IMeHSIeT XHUMHUYECKUX IIPOLIECCOB; Tect

- UCTI0JIb30BaTh TEOPETUIECKHE
OCHOBHBIC ITOHATHA U p

3HAHUS U NPAKTUYCCKUC HABBIKH,
3aKOHBI XUMHHU,

TOJIyYCHHBIC IPH U3yICHUH
OIIK-1 | nemMoHCTpUpyeT MOHUMAHHE | juciurumHb;
XMMHYCCKHUX MPOLICCCOB B enademb: OK3aMEHAMOHHBIN Ouer
obsacTi NpoecCHOHATBHON | - OCHOBHbIMI HABbIKAMHU
NESTETbHOCTH oOpartueHus ¢ J'Ia60paT0pHLIM.I/I
IpUOOPHBIM 000PYIOBAHUEM,;
- METOJJAMH XHMHYECKOTO
aHaJM3a A MOCIEYOETo ero
UCHOIIb30BaHUS B
poeCCHOHATBHOM
JeATEIbHOCTH.




6.2. Ikanbl oneHUBAHUSA

IlIxana oneHUBaAHUS YCTHOTO 3a4€Ta

OneHka

Onucanue

3a4TCHO

06yanOH.II/II\;ICSI CaMOCTOATCIIbBHO OTBCTHUII HA TCOPECTUYCCKUC BOIIPOCHI, HAITUCAII
BBIpAXKCHUA [JIA 3aKOHOB, YKasaJl BCIWYMWHBI B HUX BXOIAAININE W CAWMHHUIIBL
HU3MCPCHUA; pPCIIACT 3aJaHUC, HUCIIOJIb3YSA BCCh apCCHAJI MMCIOIIUXCA 3HaHHﬁ,
YMeHI/Iﬁ N HaBBIKOB; YMECT OLICHHMBATb, aHAJIIM3WPOBATH U O606H.[3TI), JCJIaTh
BBIBOJbI, BJIaAACCT criocobaMu peliCHuAd 3aaaHusA; OCBOWJI H3Y4aCMbIC 3aKOHBI,
IMpaBujia 1 TOHATHA

HC 3a4TCHO

00y4aromuics JOMyCTHUI TPyOble OMMOKH M HE MOT MPUMEHUTH HOJIYYECHHBIC
3HAHUS JUIs BBINOJIHEHMs 3aJlaHus; He CMOI OOOCHOBAaTh IPUMEHsIEMBbIE
IIOJIOXKEHUST; 3aKOHBI, IPABUJIA U TIOHSITHUSL HE OCBOCHBI

IIkaJjia oneHMBaHUs YCTHOI'O IK3aMeHa

Orenka

Omurcanue

OrneHka «OTJIIMYHOY» BBICTABISETCS O0y4aroleMycs, €CJIi OH TITyOOKO U MPOYHO
YCBOMWJI MPOrpaMMHBIA MaTepuaj, UCYEPIBIBAIOUIE, MOCIEA0BATEIBHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3JIaraeT, MOKa3bIBaeT BEPHOE MOHUMAHUE XUMUYECKON
CYIIIHOCTH PacCMaTpUBAEMBbIX SIBJICHUM W 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHIA,
JTaeT TOYHOE OIPEAEIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IMOHATUMN, 3AKOHOB, TEOPUA,
a TaKXe MPaBUIILHOE OIMPEJECIEHNE XUMUYECKUX BEJIMYUH, YMEET TECHO YBSA3bIBATh
TEOPHIO C MPAKTUKON, CBOOOTHO CIIPABIISETCS C 33a/1a4aMU, BOIIPOCAMH U IPYTUMHU
BHJIaMH TIPUMEHEHMsI 3HAHUM, MPABWIBHO OOOCHOBBIBAET MPUHSITOE PEIICHHE,
BJIAJICET Pa3HOCTOPOHHUMH HABBIKAMHU W IIPUEMaMU BBIIOJHEHHUS MPAKTUUYECKUX
3a/1a4.

OneHka «xXOpoIlo» BBICTABIAETCA OOydYaloIIEMyCsl, €CIM OH TBEPAO 3HAaeT
MaTepHaj, TpaMOTHO M IO CYLIECTBY M3JaraeT €ro, He JOIMyCKas CYIECTBEHHBIX
HETOYHOCTE B OTBETE Ha BONPOC, MPABUIBHO MPHUMEHSET TEOPETHYECKHE
MIOJIOKEHHUS TIPU  PEIIEHUM IPAKTUYECKMX BONPOCOB M  3a/4ay, BIAACET
HEO0OXOIMMBIMU HAaBbIKAMU M MPUEMaMH UX BBIMOJIHEHHUS.

OI_ICHKa «YHAOBJICTBOPUTCIILEHO» BBICTABJISACTCA o6yqa10LueMy051, €CJIM OH HUMCCT
3HAaHUA TOJBKO OCHOBHOI'O MaT€puaia, HO HEC YCBOHII €TO )IeTaﬂefl, A0IyCKacT
HCTOYHOCTH, HCOOCTAaTOYHO I[MpaBUJIbHBIC (bOpMy.]'IHpOBKPI, HapYIICHUA
JIOTHYCCKOM MMOCJICAOBATCIIBHOCTU B HM3JIOKCHHU IIPOTpaMMHOIO Marcpuaia,
HCIBITBIBACT 3aTPYAHCHUS IIPU BBIIIOJIHCHUHN ITPAKTUUCCKUX pa60T.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMycsi, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH MPOrpaMMHOI0 MaTepurana, JOIMyCKAaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C OOJIBIITUMHU 3aTPYAHCHUAMU BBIIIOJIHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIECTBOPUTEIHHO»  CTAaBUTCSA
00yJaronuMcs, KOTOpPbIe HE MOTYT MPOAOIKUTE 00ydeHHe 0€3 TOTOTHUTETbHBIX
3aHATUN




Ikajia oneHMBaHUs TECTUPOBAHMS HA JK3aMEHe

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

IlIkasa oueHMBaHMsI TECTUPOBAHMS HA 3a4eTe

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

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

VYkazaHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOIi U JONMOJTHUTEILHOI Y4eOHOM JTUTEPATYPHI, HEOOXOAMMOI 1151

OCBOEHHS THCIMILJIMHBI
a) OCHOBHAsI IUTepaTypa

1.

BocrpukoBa, H. M. Xumus : yueObnoe nmocooue / H. M. Boctpukosa, U. B. Jlyoosa, I'. A.
Koponea. — Kpachosipck : COVY, 2020. — 226 ¢. — ISBN 978-5-7638-4420-7. — Texker :
3JIeKTpOHHBIN //  JlaHb : 3JICKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/181657— Pexxum goctyma: 1uist aBTOPH3. IOJIB30BATEIICH.
JlabopaTopHbIil MPAaKTUKYM MO HEOPTaHUYECKOW XUMHH : Y4eOHO-METOJUYECKOe OCOOHe : B
2 gactax / cocrapurenu O. B. Anexuna [u np.]. — Tamb6oB : TT'Y um. I'.P.depxaBuna, 2020
— Yacte 1 : ®usuxo-xumuueckue ocHoBbI — 2020. — 102 c. — ISBN 978-5-00078-352-
8. — Texkcr : snextponHslii / Jlane : 31ekTpoHHO-OMONMMoOTeuHass cucrtema. — URL:
https://e.lanbook.com/book/177084. — Pexxum gocTyma: Ijist aBTOPU3. TOJIb30BaTENEH.
O6mas xumus. Teopus u 3amaun : ydyeOHoe mocobue s By3oB / H. B. Koposun, H. B.
Kymnemos, O. H. 'onuapyk [u ap.] ; mox pegakiueit H. B. Koposuna, H. B. Kynemosa. — 5-
e m31., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 492 ¢. — ISBN 978-5-8114-7334-2. —
Texkct : onexkTpoHHbld /  Jlanb : o2nekTpoHHO-OmMOMuoTeuHass cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexum moctyma: i aBTOPH3. MOJB30BATEIICH.
Coxkomnos, B. H. Xumus: kypc nekuuit : yaebnoe nocobue / B. H. Cokosno. — ExatepunOypr
:,2019. — 133 c. — TekcT : aneKTpoHHBIH // JIaHb : 31eKTPOHHO-0MOIHOTEYHAs ccTeMa. —
URL: https://e.lanbook.com/book/170422 — Pexxum octyma: Ajisi aBTOPU3. MOJIB30BATEIICH.
Xomuenko ['.I1. Heoprannueckas xumus [DIEKTPOHHBIM pecypc]| : YUeOHHUK IJisi CEIbCKO-
xo3sicTBeHHBIX BY30B / I'.I1. Xomuenko, M.K. [luToBud. — DIEKTPOH. TEKCTOBBIC JAHHEIE.
— CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryna:
http://www.iprbookshop.ru/57335.html

0) nomoNHUTENbHAS TUTEpaTypa

1.

Eropos, B.B. TeopeTrnueckrie 0CHOBbI HEOpraHuueckol xuMuu. KpaTkuii Kypc AJis CTyA€HTOB
CEJIbCKOXO3SUCTBEHHBIX BY30B [DJIEKTpOHHBINA pecypc]: yued. — DnekTpoH. AaH. — CaHKT-
[TetepOypr : Jlanb, 2017. — 192 c. — Pexum noctyna: https://e.lanbook.com/book/91304. —
3ari. ¢ sKpaHa.


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

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

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

4. Makaposa O.B. Heoprannueckas xumusi [ DIeKTpoHHBIN pecypce] : yueOHoe mocobue / O.B.
MakapoBa. — DJIEeKTpOH. TeKCTOBbIE JaHHbIe. — CapatoB: Aii [Tu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexxum nocrymna: http://www.iprbookshop.ru/730.html

5. Toxropuoma, T. B. Dnextpoxummus : ydebnoe mocodbue / T. B. Ilomropnoma, A. IO.
Mutpodanos, . M. Cy3naneueBa. — Kemeposo : KemI'Y, 2019. — 42 c¢. — ISBN 978-5-
8353-2344-9. — Tekct : aneKTpoHHBIA // JlaHb : 3MEeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL.: https://e.lanbook.com/book/135248. — Pexxum gocTyma: i aBTOpHU3. MOJIb30BATEIICH.

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

8. [lepeyeHn pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHHMKAIMOHHOI ceTH ""UHTepHET"

. Www.en.edu.ru - ecteCTBeHHOHayUYHBIN 00pa30BaTEIbHBIN MTOPTAT,
. http:/mww.km.ru - samuknonenus Kupuia u Medoaus;

. ru.wikipedia.org - suiuksioneaus Bukuneaus;

. www.college.ru - OTKpsITBIH KOJLIEIK;

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

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

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

. http://elibrary.ru — snexrponHast Hay4Hast OHOJIHOTEKA.

coONO Ol A~ WN K-

9. MeToauuecKkue YKazaHnusl 1Jist oﬁyqamumxca 0 OCBOCHUIO NUCHHUIIJINHBI

Memoouueckue ykazanus 0151 6bINOIHEHUS 1AOOPAMOPHLIX pAOOm Xumuu (2cemecmp) no memam.
Tema 1. Kitaccbl HeopraHUYecKux COeTMHEHUI.

Tema 2. Onpezenenrie MOJSPHON MacChl YTIEKUCIIOTO ra3a.

Tema 3. OnpezneneHrie S5KBUBAJICHTa MarHusl.

Tema 4. [IpurorosieHue pacTBOpOB 3aJJaHHON KOHIICHTPALUH. .

Tema 5. DnexktponuTudeckas qucconuanus. Peakiimu moHHOTO 0OMeHa

Tema 6. Bomopoausiit mokazaresns. ['uaponus comneil.

Tema 7. KoMIuiekcHbIe cOeAMHEHUS

Memoouueckue ykasanusi 015 8blNOIHEHUs 1AOOPAMOPHLIX pabom usuyeckol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMHU METOJAMH.

Tema 2. KuneTnka xuMr4yeckux peakiuid. CKOpOCTbh XUMUYECKUX PEAKIUH.

Tema 3. XuMHuUECKOE paBHOBECHE.

Tema 4. M3yueHne pacTBOPOB IMMOTEHIIMOMETPUYECKUMHU METO/IAMH.

Tema 5. M3yueHue sBIICHUS KOPPO3HH.

Tema 6. Kprockomnus B U3y4eHHH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUH U XMMUYECKON TEPMOJINHAMUKH.


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

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHI — He mpebyemcs

11. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue T CHUITUHBI

Cnennanu3upoBaHHbIe JTA0OPATOPUU MO XMMUH, CYLIMIbHBIC IIKA(bl, YCTAHOBKH IS
BaKyyMHOT'O (DHIIbTPOBAHHUSL, YJIEKTPOIUIUTKHU ¢ aCOECTOBBIMU CETKAMH, BOSHBIC OaHHU, TeCYaHbIe
0aHM, ITATUBBI C NPOOMPKAMH, TOPKH ISl PEaKTUBOB, CTEKIITHHASA U (apPopoBasi XMMUIECKas
nocysa, JAepkaTenu Ui NMPOOUPOK, CIIUPTOBKU, peppaKkTOMETphl, BBHITSDKHBIE IIKA(BI, KaMephl
JUISL XpoMaTorpapuu, XAMUIECKUE PEaKTUBBI, TAOIHIIBL.

12. Oco0eHHOCTH OCBOEHHS AUCHUIIVIMHBI 1JISI HHBAJIMAOB U JIMI[ ¢ OTPAHUYCHHBIMH
BO3MOKHOCTAMH 310POBbA

OOyyenne oOy4arolUUMXcsi C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH  370POBbSl  IPH
HEOOXOJUMOCTH OCYILECTBISIETCS. HAa OCHOBE aJalTHUPOBAaHHOW pabouell mporpammsl C
UCIIOJIb30BAaHUEM  CIELMATBHBIX METOJOB OOYy4YeHHs M JUAAKTHYECKUX MaTepHalioB,
COCTaBJIEHHBIX C Y4YETOM OCOOCHHOCTEH NCHUXO(PHU3MUECKOTO PpA3BUTHUS, WHAWBUIYATbHBIX
BO3MOXKHOCTEH U COCTOSHUS 3J0OPOBBS TAKUX 00ydaromuxcs (00y4aroerocs).

B nensix ocBoenus yueOHOM MporpaMMbl TUCIUIUIMHBI HHBAIMIAMH U JIMIIAMH C OTPAaHUYECHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbs 00ECIIeUnBaCTCS:

* Ul UMHBAIMJIOB M JMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0pOBBSl IO 3PEHHUIO:
pa3MelieHne B JOCTYIHBIX i1 OOy4YarolUXcs, SBISIONINXCS CIENbIMU WM CIaO00BUISIIUMU,
MecTax U B aalTUPOBAHHOH (popMe cripaBovHO# HH(OPMALIHK O paCIICAaHUH YUEOHBIX 3aHITHI;
MPUCYTCTBHE ACCUCTEHTa,  OKa3bIBAIOIIETO O0y4arolemMycs HeOOX0IMMYI0  TIOMOIIIb;
BBINTYCK aIbTEPHATUBHBIX (POPMATOB METOJMYECKUX MaTEPHAIOB (KPYMHBIA MPUPT WU
aynuodaiinel), ucmonb3oBaHue Bepcuu caiita s cnabosuasmux ObC IPR BOOKS u
cnenuaibHoro moomibHoro npuioxenus [IPR BOOKS WV-Reader (mporpammbl HEBU3yaJIbHOTO
noctyna K MHQOpMAIMH, MpelHa3HaYeHHOW Uii MOOWJIBHBIX YCTPONCTB, pabOTaloOUIMX Ha
oneparmonHoit cucreme Android u 10S, koTtopas He TpeOyer crenuaabHO OOYYEHHOTO
accuctenra, T.K. moau ¢ OB3 mo 3penuto paboTaroT CO CBOMM YCTPOWCTBOM MPUBBIYHBIM
CIocoO0M, UCHOJB3Ys CHElHalbHbIE IITAaTHBIE IPOrPaMMBbI JUIsl HE3PSIUUX JIIOJIeH, C KOTOPBIMU
IPR BOOKS WV-Reader umeeT noiHy COBMECTUMOCTH);

* Uil MHBAIWJAOB M JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBSl IO CIyXY:
Ha/JIeXKAIIMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BeIeHNE MH(POPMAINH;

* JUIA WHBAJUAOB M JHI[ C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 370POBBS, HMEIOIINX
HapYIICHUs OMOPHO-JBUTATEIBLHOTO ammapaTa: BO3MOXHOCTb OECHpensTCTBEHHOTO JOCTyIa
oOyJaronuxcsi B yd4eOHbIe TOMEIEHUs, TyaJleTHbIe KOMHAThI U JApYyrue rnomelieHus kapeapsl, a
Tak)Ke MpeObIBaHNE B YKA3aHHBIX  MOMEIICHUSX.

OO6pa3oBanre 00y4JaIOIMKUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3]I0POBbSI MOJKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYTUMHU OOYUYaIOIIUMUCS, TaK U B OTAEIBHBIX TPYIIaxX WU B
OTJIENbHBIX OpPraHU3aLUsX.
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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. CriocobeH pemarh THUIOBBIE 33a4u TPO(HECCHOHATLHOM AeITeTbHOCTH
HA OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MaTEMAaTHMUYECKHUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
WH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUN

IIpumepHble 3a1aHuA IS 3a4eTa B (pOpMe TeCTUPOBAHUS

K paszgeay 1. OcHOBHBIE NOHATHS U 3AKOHbI XUMHUU

@)
@)

@)
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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 pa3IUYHBIX T'a30B MPU OJWHAKOBBIX YCIOBHSX COICPKHUTCS OJMHAKOBOE
YHCII0 MOJIEKYI — 3TO

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

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

K pa3neny 2 u 3. Crpoenue atoma u [lepuoanyeckas cucrema 3JieMEHTOB

O O O O O O O 0 0 o0
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Kakas u3 mogeneil aroma 60blie cOrnacyercsi C COBpeMEHHON MOJETbIO

«ITynuHr ¢ U3IOMOM» - 3TO

Bri6epute noctynatsl Mmonenu aroma o H. bopy

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

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

Ha3Bpath d1eMeHT, oneKTpoHHas popMyna kotoporo 1s22s22pf3s23p53d34s?

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

Ha3Bath 5J1eMeHT, o1neKTpoHHas popMyna kotoporo 1S22522P83523P°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 pa3neny 4. Xumuueckasi cBsi3b

o

o

CoenuHenus oOpasyeTcss 3a CU€T B3aMMHOTO MPHUTSKEHHUS HIIEKTPONOJIOKHUTEIBHOTO HU
AIIEKTPOOTPHIIATEIIEHOTO HIIEMEHTOBY. JTO YTBEPIKICHHE

K xakomMy MeTO/ly KOBAaJICHTHBIX CBS3€H OTHOCUTCS yTBEpKACHUE: « XMMUYECKast CBSA3b MEXKAY
JIBYMsI aTOMaMH OCYIIECTBIISIETCS C TOMOIIBIO OJHOW WM HECKOJIBKHX 3JIEKTPOHHBIX TIap,
KOTOpbIE JIOKAJM30BaHbl MPEUMYIIECTBEHHO MEXIy HUMH. XHUMHUYECKas CBS3b BCEria
JIBYXDJICKTPOHHAS M 0053aTEIIFHO IBYXIIEHTPOBast. YNCII0 AIIeMEHTapHBIX XUMUYECKUX CBSI3EH,
KOTOpbIE CIIOCOOEH 00pa3oBBIBATh aTOM WIIM MOH, PABHO €ro BaJIEHTHOCTH. B oOpazoBaHuM
XUMHYECKON CBSI3U MPUHUMAIOT YIaCTHE BAJICHTHBIC DJIEKTPOHBL. )

XuMHUecKasi CBs3b, 0Opa3yrolascs MeXAy aToMaMu ¢ 0oiblIoi pazHocThio (6onee 1,5 mo
mkane [lonmwHTa) S7IEKTPOOTPHUIIATEIHFHOCTEH, MPU KOTOPOM oOO0IIas AJIEKTPOHHAs Tapa
MOJTHOCTBIO TMEPEXOTUT K aTOMY € OOJBIIEH 3IeKTPOOTPUIIATENBHOCTHIO.
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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, XHMUYECKasl CBA3b
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 MEXIy aTOMaMM KUCIIOPOAA ¥ BOIOPO/a 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
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HcTruHHBIA pacTBOp — 3TO

YacTuubl 1ucnepcHoi (a3l HCTUHHBIX PACTBOPOB UMEIOT Pa3MeEpBbl:

JucnepcHas ¢a3a MHUMYINX HAITUTKOB

Adp03011eM ABIIAETCA:

OMyIbCHSI — 3TO CUCTEMa, 00pa30BaHHAs

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

IIpu pacTBOpeHUN IPOUCXOAUT

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

HenacelleHHspIil pacTBOpP — 3TO pacTBOP, B KOTOPOM IIPH JaHHBIX TEMIIEpaType U JaBICHUU
HEBO3MOXKHO JlaJIbHEHIIIee paCTBOPEHHUE YKE COJEPKAILErocsi B HEM BellecTBa (J1a-HeT)
IlepechllleHHBI PAacTBOP — 3TO pPacTBOpP, KOHLEHTpalus BELIECTBA B KOTOPOM BBIIIE
KOHIIGHTPALM1 HACBILIEHHOT0 pacTBOpa (MIpH JaHHBIX TEMIIEpPAType U JaBJICHUH )(/1a-HEeT)

K pasneny 6. Teopus 3j1eKTpo/MTHYeCKOi 1ucconnanus. Peakuun nonHoro oomena.

0O O O O

o

o

Cremnenp AMCCOIMAIIMK PACTBOPEHHOIO AJIEKTPOJIUTA BO3PACTALT MPHU

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 YPaBHEHUE

B BogHOM pacTBOpeE CTyneHYaTo JUCCOLUUPYET

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

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

VYpaBuenuto peakuun Zn(OH)z2 + H2SOs = ZnSO4 + 2 H20  cooTBETCTBYET COKpaIIEHHOE
MOHHOE ypaBHEHHE

K pasneny 7. MonHoe npon3BeaeHne BOAbI, BOAOPOAHBIN MOKa3aTeab. 'napoaus cosei
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[TpousBeneHne KOHUEHTpAalUN THAPOKCHA-MOHOB M MOHOB BOJOPOJA HA3bIBACTCSI MOHHBIM
MIPOM3BEICHUEM BOJIBI (71a-HET)

3HaueHue MOHHOTO NMPOU3BEACHNE BObI IPU KOMHATHON TeMIepaType

BonoponHbeiM nokaszarenem Ha3bIBaeTCs

B nelirpansHoO# cpene pH

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

Peakuus cpens! npu 3Hauenun pH=11

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

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

[Tpu pH<7

ITpu 3Hauenuu pOH paBHOM 7 peakuus cpepl

anummuTe 1udpoit pH BogHOTO pacTBOpa, B KOTOPOM KOHIIEHTpaIUs THIpoKcua-nonoB 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 moJIBEpraroTCs coiu, 00pa3oBaHHbIE

Bribepure comnu, 00pazoBaHHOM c1ab0if KUCIOTON M CUIBHBIM OCHOBAaHHEM

K paszneay 8. KoMmiuiekcHble coeIUHEHUS
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Teoprs KOMIUIEKCHBIX COCIMHEHUI OCHOBAaHA

IlenTpanbHOE MECTO B KOMIUIEKCHOM HOHE 3aHUMAET

Yactuna(kaTHoH, AaHUOH, HEWTpajdbHAas  MOJIEKyJa), KOTOopas  KOOPAWHUPOBAaHA
KOMILJIEKCOOOpa30BaTesieM Ha3bIBaeTCs

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 KOMIUIEKCHOTO HOHA 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

IMpoueaypa oueHuBaHUS TECTUPOBAHUS (3JTEKTPOHHbIM BAPUAHT)

TeCTI/IpOBaHI/IC 06y11a10m1/1xc;1 HCIOJIB3YCTCA B TCKYLUICM KOHTPOJIC U B HpOMe)I(YTO‘IHOﬁ

aTTECTAllMU JIJIsi OIEHWBAHMS YPOBHS OCBOCHHOCTH CTYJEHTAMU PA3JIMYHBIX PA3ICIOB U TEM
JMCIUILIMHBL U Tpou3BoauTcs B cucteMe Moodle Ha caiite «Test DUOC ®I'BOY BO I'AY
CesepHoro 3aypanbs» https://Ims-test.gausz.ru.

HpeHOI[aBaTCJ'IL pa3pa6aTLIBaeT 1 pasMCIIACT Ha CTPAHULIC CBOCTO KypCa TCCThI, YKa3bIBasi

B MX HacTpPOMKax JaThl, KOIJla TECThl OYAYT JOCTYHMHBIMHU JUISI MIPOXOXKACHUS, BPEMs, KOTOpOe
OTBOJIUTCS Ha BBIMOJTHEHUE OJHON MOMBITKH, KOJHYECTBO MOMBITOK, MPEAOCTABISIEMOE KAKIOMY
crynenty. OOydaroluecsi MOJydaroT HMHQOpPMAlUIO O JlaTeé M BPEMEHH TeCcTHpoBaHUs. B
HA3HAUYCHHOE BPEMs CTYACHTHI 3aX0JiIT B cuctemy moodle ¢ nuyHOro akkayHTa W MPOXOIST
tectupoBanue. [locne TectupoBanus opmupyercs Tabnuna ¢ omeHkamu oOydarommxcs. [lo
pe3ynbTaTaM MPOBEPKH PE3YJIbTaTOB TECTUPOBAHUS BBICTABISIOTCS OIEHKHA B COOTBETCTBHH C
KPUTEPUSAMH.


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
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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 PAAHOAKTHBHOCTH 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 anekTpoHOB MO 3HEpreTu4eckuM ypoBHaM. [Ipuanmn Ilaymn.

[IpaBuno Xynpaa. IIpaBuna KineukoBckoro.

[MombITkH KIaccuukanum XuMHYECKUX dieMeHToB 1o [1.M1. Menneneena.
OtkpbiTHE MeHeneeBbIM EPUOANYECKOro 3akoHa. [lepruonnuecknii 3akoH.
CTpyKTypa TEpHOIWYECKOW CHCTEMBI JJIEMEHTOB. l3MeHeHHe CBOWCTB
AJIEMEHTOB MO MEPUOAAM U TPYIIIAM.

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

XapakTepUCTHUKA 3JIEMEHTA 10 UX MOJ0KEHUIO B IEPUOJUYECKON CUCTEME.
Xumuyeckasi cBsa3b [loHste 00 »Heprum cBsizu. Haceimaemocts u
HAaIpPaBJIECHHOCTh XUMHYECKOMN CBSI3H.

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

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

NonHas xumuyeckas CBs3b.

Merannnueckas CBA3b.

Bonoponnas cBa3p. MexXMOIEKyIsIpHbIE B3aUMOICHCTBUSA.

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

Knaccudukanus UCTUHHBIX pacTBOpoB. PactBopumocts. ['mapaTHas teopus
pactBopoB [[.1. Menpaeneena.

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

OO01mas xapakTepucTUKa pacTBOPOB U MpoIlecca pacTBOpEeHUs. PacTBopumocThb
TBEPJBIX, KUAKUX M Ta3000pa3HBIX BEUIECTB.




29. KoH1neHTpaIus pacTBOPOB U CITOCOOBI €€ BBIPAXKEHUS.

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 JIEKTPOIUTOB. [[OHATHE aKTUBHOCTH
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 metop1 u3mepenust pH pacTBopos.

36. I'maponm3 coneit. Tunnunbie cirydan ruapoiansa. OopaTuMbiii 1 HEOOpaTUMBII
THJIPOJIN3.

37. OCHOBHbIE  TOJOXKEHHSI  KOOPJIMHAIMOHHON  Teopuu  oOpa3zoBaHUS
KOMIUIEKCHBIX COEIMHEHUM.

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

39. Jluccoumanusi KOMIUICKCHBIX COCAMHCHUH. YCTOMYHUBOCTh KOMILICKCHBIX
coenuHeHni. KOHCTaHTBI HECTOWKOCTH M YCTOWYMBOCTH KOMIUIEKCHOTO HOHA.

Oo0pa3sen 3a4eTHOrO0 OMJIeTa (2 ceMecTp)

OI'BOY BO T'ocynapcTBeHHbIN arpapHbiil yHuBepcuTeT CeBepHOTo 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 [lonstue o0 sHeprum cBsi3u. HacblliaeMocTh M HaIlpaBIEHHOCTb
XUMHUYECKOU CBS3U.

2. Homenknarypa u w30MepHs KOMIUICKCHBIX COEIMHEHHH. 3HaueHHEe 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
3aBeayromuii kadenpoit / « » 20 T

IIpouenypa oueHuBaHus 3a4eTa
3ayer NMpoXoAUT B MHCbMEHHON (opme u B (opme cobecenoBaHHMs O MaTepuary
quciuminHabel. OOydaromeMycst JOCTAaeTCsl BapUaHT 3aJaHus IyTeM COOCTBEHHOTO CIIy4aHOTO
BBIOOpA U MpesjocTaBisseTcs 15 MUHYT HA MOATOTOBKY. 3alliTa TOTOBOTO PEIICHHUs IPOUCXOANT B
BHJIe COOECEIOBaHMS, HA YTO OTBOAUTCS 5 MUHYT. 3aJjaHUEe COCTOUT U3 3 BOMPOCOB, TpeOyromne
YCTHOTO U MMCHbMEHHOTO OTBETA (TE€3HUCHI OTBETA, POPMYIIbI 3aKOHOB U BETTMYHH B HETO BXOISIIUX,
CXEMBbI, YPaBHEHUS).



Ika/ja oueHMBaHUs YCTHOI'O 3a4eTa

OneHka Onucanue

3a4TCHO CTYACHT CaMOCTOATCIBHO OTBCTUJII Ha TCOPCTHYCCKUC BOIIPOCHI, HAIIHMCAI

BBIpAXKCHUA [JIA 3aKOHOB, YKasaJl BCIWYMHBI B HHUX BXOIAAIIHNE W CAWMHHUIIBL
HU3MCPCHUA; pPCIIACT 3aJaHUC, UCIIOJIB3YA BCCh apCCHAJl MMCIOIIUXCA 3H21HI/IfI,
YMeHI/Iﬁ N HaBBIKOB; YMECT OLICHHMBATb, aHAJIIM3WPOBATH U O606HIaTB, J€1aThb
BBIBOJbI, BJIaAACCT crocoboaMu peliCHud 3agaHusA; OCBOWJI H3Y4aCMbIC 3aKOHBI,
ImpaBujia 1 TTOHATHA

HE 3aYTEHO | OO0YYaroUIUiicsl JOMYCTHI rpyOble OMMOKM ¥ HE MOT NMPHUMEHUTH MOJYYCHHBIC

3HaHUA [JJIs1 BBIIIOJIHCHUS 3adaHus, HE CMOT 000CHOBATh IIPUMCEHSACMBIC
TMOJIOKCHM A, 3aKOHBI, ITPaBUJIa U ITOHATHA HC OCBOCHBI

IIpumepHble 3aaaHud 1S IK3aMeHa B (popMe TeCTUPOBAHMS

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
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K pazneay 9. DiiekTponpoBoaHOCTH pacTBopoB. Konaykromerpus

X0opo110 MPOBOUT ANEKTPHUECKUI TOK paCTBOP

Br10epuTe mpOBOTHUKH IEKTPUYECKOTO TOKA

Pacnonoxxure HOMepa BOJHBIX PAacTBOPOB B MOPSAKE YBEIUYCHUS IIEKTPOIPOBOIHOCTH 1 —
KOH, 2 — HCI, 3 - H2COs3, 4 — KCI 5 - C2HsOH (oTBeT BBeCTH B BHJIE MTOCICI0BATEIBHOCTH
uudp 6e3 mpobeson)

MeTto/1, OCHOBaHHBIN HA H3MEPEHHUH AICKTPOIIPOBOTHOCTH PACTBOPOB, HA3BIBACTCS
KoHnykTOMETpUsT TPUMEHSETCS JUIsl ONPEACICHHUS BJIOKHOCTH IIOYBBI, 3€pHA, KOPMOB,
IPOJYKTOB (J1a-HET)

BhipakeHue 3akoHa HE3aBUCHMOTO TIEPEMEILICHHSI HOHOB JJIsi PACTBOPA AJICKTPOJIUTA HMEET
BU/JI

3aKoHa HE3aBHCUMOTO TIepeMeIIeHHsI HOHOB OTKPBIT CBaHTe AppeHnycoM(J1a-HeT)

3aKoHa HE3aBHCHMOTO TIEpEMEIICHHSI HOHOB OTKPHIT Bribreasmom KombpayieM (j1a-Her)
VY aenbHas 3MeKTPOIpPOBOIHOCTD —

DKBUBAJICHTHAS JJICKTPOIPOBOJHOCTD —

[Tpu yBenMueHUH KOHIICHTPALIUH JICKTPOJIUTA yIEIbHAS JICKTPOIPOBOJHOCTh PACTBOpPA
DNEKTPOIPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOR C IMOBBIICHUEM TeMITepaTypsl Ha 1 Tpagyc

pasaeay 10. O61mue cBOCTBAa MeTAVIOB

Kpurepuii, nexxamuii B OCHOBE pa3AeieHUsI METAJLIOB Ha JIETKUE U TKEIIbIe

B 3emHoIi KOpe Oosibliie Bcero

Bri6epuTe ps caMoro TBEpIOro M CaMOro TYrOMJIaBKOI0 METAJIIIOB COOTBETCTBEHHO

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

SIBieHMe CylIecTBOBaHMSI MeTajlla B pa3HbIX (OpMax B TBEPAOM COCTOSHUHU, WIIH
CHOCOOHOCTh MPUHUMATh Pa3IMyHble KPUCTAIIHUECKHE (DOPMBI

CBolicTBO MeETa/NIOB  BbIOpachiBaTh AJIEKTPOHBI C MOBEPXHOCTH TMOJ  JACHCTBHEM
3JIEKTPOMArHUTHBIX BOJIH, YTO 00YCIIOBICHO C1a00i CBS3bI0 BAJICHTHBIX SJIEKTPOHOB C SJIPOM
CBOHCTBO META/IOB, OOYCJIOBJIEHHOE TMPUCYTCTBUEM B HEM CBOOOJHBIX 3JIEKTPOHOB,
KOTOpBIE HAIIPABJIEHHO NEPEMEIAIOTCS [TPU HAJIOKEHUU 3JIEKTPUUECKOTO TOKA

Merami, wucnoyib3yeMbld Uil CILNIABOB, NPUMEHSEMBIX B CaMOJIETOCTPOCHMM; IS
BOCCTAHOBJIEHMSI METAJVIOB U3 OKCUOB: YCTONYHMBBI KOPPO3UH, C MAJIOW INIOTHOCTBIO —
[Tapa meTamnoB, kKoTopast Oy/1eT BhIpadaThIBaTh HAMOOJIBIIIEE HATIPSKEHUE B TAIIbBAHUYECKOM
JJIEMEHTE
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DHeprusi, HeoOxoauMast U1 yAaJeHUS dJIEKTPOHA U3 U30JIMPOBAHHOTO aTOMa Ha OECKOHEYHO
0OJIBIIIOE PACCTOSTHUE

BeJ’II/ILII/IHa, KOJIMYCCTBCHHO XapaKTCpU3YyCT CHOCO6HOCTB MCTaJUIa OTAABATb 3JICKTPOHBLI B
pacTBope, T. €. €r0 BOCCTAHOBHUTEJIbHBIC CBOMCTBA

K paspeny 11. Xumu4eckasi KHHeTHKA
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OCHOBHOU 3aKOH XMMHUYECKON KMHETUKH TJIACUT

OCHOBHOM 3aKOH XUMHYECKOW KUHETUKU HA3bIBACTCS

OCHOBHOM 3aKOH XMMHUYECKON KHHETUKU CPOPMYITUPOBAH

[Topsimok XMMHYECKON pEeaKIuu — 3TO CTENEHb B KOTOPYIO HYXXHO BO3BECTH KOHCTaHTY
CKOPOCTH XUMHUYECKOM PeaKkI[ui B BIPAXKEHUU 3aKOHA JEHCTBYIOLIUX Mace (J1a-HET)

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

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

Enannuna nuzmepeHns CKOpoCTH TOMOT€HHOW XMMUYECKON peakuuu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh XuMmHueckoil peaknuu 2A(r) + B(r)= C, ecam
KOHIICHTpAIlMs BelecTBa A yBeauduTcs B 3 paza? (oTBeT AaiTe 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
CKopoCcTh TOMOTEHHOM peakKIuu MPOTEKAIOIIEH B BOAHOM PACTBOPE 3aBUCUT OT

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

K kakoil TeOpuu OTHOCUTCSI JTAHHOE ONPEJEICHUE: B PEAKIIMM MOT'YT y4acTBOBAaTh TOJIBKO T€
MOJIEKYJIbI, SHEPTUS KOTOPBIX O0JIbIIIE CPETHEN YPHEPTUU MOJICKYJI Ha KaKYIO-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 TOIBKO OKUCIUTEIEM

JlaHHOE BeliecTBO SABISAETCS TOIbKO BOCCTAHOBUTEIIEM

YcTaHOBHUTE COOTBETCTBUE MEKY ITOJIypPEaKIIMEW U Ha3BaHUEM IIpoLEcca

YcTaHOBHTE COOTBETCTBUE MEKY YPaBHEHHEM XMMHUECKON peakliy U €€ TUIIOM
VYCcTaHOBUTE COOTBETCTBHE MeX1y aromMoM ¢ochopa B QopMmysne BelecTBa MU €ro
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBISATH
OKHCIUTENBHO-BOCCTAHOBUTEIBLHONW PEAKIIUEN SIBIIAETCS

BoccranoBuTenbHbIE CBOMCTBA a30T MPOSBISET B peakluu

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

BoccranoBHTEIbHBIE CBOMCTBA KEJIE30 NPOSBIAET B PEAKIIUN:

MuHuMaNbHYIO CTENEHb OKUCICHUS XJIOP MPOSIBIISIET B COETMHEHUU

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTByeT XUMHUYECKOE YpaBHEHHE

Haubonb1yto cTenenb OKUCISHHs] MapraHell UMEET B COSMHEHUH

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

OnnHaKoBYIO CTENEHb OKUCIEHUS JKETIE30 MPOSIBIIET B COEAUHEHUAX:

K paszpeay 13. Duaekrposn3. 3aKoHBbI 3J1eKTPOIN3A.
O DIIEKTPOJIN3 —
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JlomonHUTENbHOE HAMPSHKEHUE, KOTOPOE HAA0 MPUIOKHUTH K AJIEKTPOAAM, IS TOTO YTOOBI
AJIEKTPOIIN3 1IeNT OECIPENITCTBEHHO Ha3bIBAETCS

[Ipoueccol Ha katoae K(-) mpu anexTpoinuse

[Tporneccrl Ha aHO/ME A(+) MPHU DIIEKTPOIIU3E

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, MPOTEKAIOIIET0 Ha aHOAE IPH 3JIEKTPOJIU3E
BOJIHOTO pacTtBopa coiu AgNO3

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

Onpenenure BEpHOE ypaBHEHUE IIPOLIECCA, MPOTEKAIOIIEr0 HAa KaToJe IpPU 3BJIEKTPOIN3E
paciuiaBa coyii AgNO3

Onpenenure BEpHOE YpaBHEHME IIpoLiecca, MPOTEKAIOIIEr0 Ha aHOJAE IPHU 3BJIEKTPOJIM3E
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 M0 ypaBHeHUIO Bant-I'odda (na-uer)
YpaBuenue HepHcTa, onpeaessitonero paBHOBECHbIN AIEKTPOAHBIN NOTEHIUAI UMEET BUT
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. Koppo3usi Mmera/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 MeTaslla (J1a-HeT)
Koppo3us siBisieTcss KOHTPOJIUPYEMBIM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCOM, TIPU
KOTOPOM MOH MeTaJljla IEPEeXOUT B BOCCTAHOBJIECHHYIO (hopMy (Aa-HeT)

Koppo3us — 3to

Mertainn npu Koppo3uu

IIpyn4rHOM KOPPO3UU SABISAETCA

HauOonpiiee pacnpocTpaHeHHE HMEET KOpPpO3Usi METAIJIOB TOJNBKO C KHUCIOPOAHOM
nenossipu3anuen (J1a-Hert

Haubosnee akTuBHO KOppoaupyeT

Pe3ynbrar mpoTekaHUs KakUX XHMHUYECKUX pEaKIMi, B KOTOPBIX IOCJIE pa3pylIeHUs
METAIJIMYECKON CBA3M, aTOMbl METalyla M aTOMBbI, BXOZSIIME B COCTaB OKHCIIUTENEH,
00pa3yroT XUMHYECKYIO CBSI3h

YpaBHeHHUE, KOTOPOE MOXKET ObITh TPUMEPOM Ia30BOM KOPPO3UHU

K paszpeay 16. Kossmurarususle cBoiictsa. Kpuockonus
o Mertoa, OCHOBaHHBI Ha M3MEPEHUU MOHIMKEHHS TEMIEepaTypbl KPUCTAUIM3ALUU PacTBOpa,

Ha3bIBACTCA

O KpI/IOCKOHI/Iﬂ IMPUMCHSCTCA U1 ONPCACIICHUA OCMOTHYCCKOI'O AaBJICHUSA (Ila-HeT)
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B ocHOBE KpHOCKOMMYECKOTO METOIA JICHKHUT
Bripaxkenue nepBoro 3akoHa Paysist 1715 pacTBopa 3J1€KTpOIUTa UMEET BH/L
Han pacTBopoM [aBlieHUE HACHIIICEHHOTO Tapa pPacTBOPUTENS BBIINIC, YEM HAJl YHCTHIM
pacTBopuTesieM (1a-HeT)
Han pacTBopoM J1aBieHHE HACBIIIICHHOTO IMapa PacTBOPHUTENS BCETAa HUKE, YEM HaJ YHCTHIM
pacTBopuTesieM (1a-HeT)
PactBOp caxapa u pacTBOp MOBapeHHOW COJM MPH OJMHAKOBBIX MOJISIILHBIX KOHIICHTPAIHSIX
3aMEp3HYT IIPH OJHOU U TOM ke TeMIeparype (1a-HeT
3akon Bant-T'odda mno3BonseT paccYUTHIBATE OCMOTHYECKOE [aBJICHHE pa30aBICHHBIX
PacTBOpPOB (11a-HET)
IIpy oaMHAKOBOM KOHILIEHTpallMM PacTBOPEHHOI'O BEIIECTBAa KOJUIMIATHBHBIE CBoWcTBa (Ap,
pocm, ATkp, ATkuUIT) pacTBOPOB AIEKTPOIUTOB
Pacnonoxure HOMepa BOJHBIX pacTBOPOB B TMOPSAKE TOHIDKEHUS TEMIIEPaTyp
kpuctaumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(oTBET BBECTH B BUJIC MTOCIIEOBATEILHOCTH (P 6e3 mpoOenoB)

IIkajia oleHUBAHUS TECTHPOBAHUS HA DK3aMeHe

%o BLINOJHEHUS 3aaHUA Banaa mo 5-0ajabH0# cucreMme

86 — 100 5
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meHee 50

BOl'lpOCLI AJIsl C1aY4 YCTHOT0 3K3aMEHa

Kon
KOMIIETEHIIU

Bompocset
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10.

11.

12.

DNEeKTPONPOBOIHOCTh CpEMl, yIeldbHas 3JIEKTPONPOBOAHOCTh. Criocod
U3MEpEHUs U NpaKkTU4decKkoe NpuMeHeHne. Konaykromerpusi.
OKBUBaJEHTHAas 3JEKTPONPOBOAHOCTh. CoOTHOIIEHHE €€ C YAEIbHOU
JNEKTPONPOBOJHOCTBIO M C MOJBHUKHOCTBIO MOHOB. 3akoH Konbpayiia.
[IpakTHueckoe NpuMEHEHHE

[IpakTueckoe onpeneeHne KOHAYKTOMETPUYECKUM METOOM CTEIIEHU U
KOHCTAHTBI AJIEKTPOJIUTHUECKOHN TUCCOIMAMU CIa0bIX AIEKTPOJIUTOB.
IIpakTueckoe  ompeneineHue  KOHIYKTOMETPUYECKUM  METOIO0M
aKTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTU CHJIBHBIX AJIEKTPOJIUTOB.
Konnykromerpruueckoe TutpoBanue. OCHOBBI METOZA, TPUMEHEHHUE.
[Tonoxenne meramnoB B nepuoandeckor cucreme .M. Menneneena.
CtpoeHne aTOMOB METAJIJIOB.

®u3nyecKre CBOKMCTBA METAIIOB. [[puMeHeHne MeTajlioB.

CriocoObl  MONy4eHHs METAIOB U3 OKCUAHBIX, CYJIbQUAHBIX H
KapOOHATHBIX PY/I.

XHUMHUYECKUE CBOKWCTBA METAJIJIOB.

Xumuueckass KuHeTHKa. CKOpPOCTh XMMHYECKOM peakiuu. 3aKkoH
JeUCTBYIOIUX Macc (OCHOBHOW 3aKOH KMHETHKH), €r0 MaTeMaTH4eCcKoe
BbIpakeHHe. KoHCTaHTa CKOPOCTH XMMUYECKOHN peaKIuy,

ITopsanox 1 MoseKyIsIpHOCTh peakiuil. OCHOBHOW 3aKOH KWHETHKHU s
peakuuu 1-ro, 2-ro, 3-T0 NOPSIKOB.

Ilepuon nomynpeBpalieHus. 3aBUCUMOCTD I1€pHO/1a MOTYIPEBPALLEHUS OT
HAYaJIbHOW KOHIEHTPAIIK BEIECTBA.




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

29.

30.

31.

32.
33.

BnusiHue Temmeparypel Ha CKOPOCTh XMMHUYECKMX peakuuil. [IpaBuio
Bant-T'odda. DHeprus aktuBanmu, ypaBHeHue AppeHuyca.

Karamuz wu ero ¢opmbl. MexaHusm JEHCTBUS — KaTallM3aTopa.
@depMEHTaTUBHBIA ~ KaTalu3, €ro OCOOEHHOCTM U 3HAUEHUE B
OHMOJOTrMYECKHX IpOoIeccax.

Cnoxnbie peakunu. KuHeTrka 1EnHbIX peakiiuil.

OOpaTuMOCTh XMMHUYECKHX peaklUi, XMMHYECKOe paBHOBEcHE. 3aKOH
JEMCTBYIOIIMX Macc /Ui 00paTuMBbIX peakiuii. KonctanTta paBHOBeCHS.
Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle-Ilarense.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpuHumnm cocTtaBiaeHUs
YpPaBHEHUN  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil. Meron
AJIEKTPOHHOTO OaJiaHca.

Baxxneiine okMCIUTENN U BOCCTAHOBUTENH. BiinsiHUE cpelibl Ha TeueHue
OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

THuIbl OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.

CrpoeHne M MexaHU3M O0pa30BaHHUE ABOWHOIO 3JEKTPUUECKOIO CIIOS.
DIIEKTpOo1. DNEKTPOAHBIN noTeHIman. Ypasuenre Hepucra. Bogopoanbiii
JJIEKTPON.

XUMHYECKHE W  KOHIICHTPALIMOHHBIE TallbBAHUYECKHME LEMH, HX
anexTpoaBxymias cuia. Msmepenue 3/1C.

[Torenunometpus. Munukaropubsie 3eKTpobl. CTEKISHHBIM 3JIEKTPOL,
€ro YCTPOWCTBO M MPUHUHUII JEUCTBUS. OJEKTPOAbl CpPaBHEHUS.
XnopcepeOpsiHbINA 3IEKTPOI, €ro YCTPOHCTBO U MIPUHIUI ICUCTBUSI.
[ToTeHMOMETPUYECKUI METO] OTIPEAEIICHHS KOHIIEHTPALMH BOJOPOIHBIX
HMOHOB CTEKJISIHHBIM JIEKTPOJOM.

TepmoanHaMuueckass HEYCTOMYMBOCTh MeTaIoB. Koppo3ust meTaiioB u
e€ Buapl. XMMHUYECKasi KOPPO3Hs METAILIIOB.

DNEeKTpOXUMHUYECKas KOPpO3Hst METaJUIOB. Mexanusm
3JIEKTPOXUMHUYECKON KOPPO3UU METAJLIOB B Pa3HBIX CpElax.

CriocoOBl 3alUThl METAIIIOB OT KOPPO3HH.

KosurarueHele CBOMCTBA PaCTBOPOB JJIEKTPOJIMTOB U HEIJIEKTPOJIUTOB.
[ToHmkeHue naBieHMs HACBIIEHHOTO MMapa pacTBOPUTENS HaJl PACTBOPOM.
3akonsl Payns. Kpuockomust u €€ mpakTHyecKoe MpPUMEHEHHUE.
D0ynuockomnus 1 €€ NpakTHYecKoe MPUMEHEHHE.

OcMmoc. OcmoTrueckoe AaBiaeHUE U ero u3mepenne. 3akoH Baut — ['odda.
buonornueckue npoueccsl ¥ 0CMocC.

Tepmoxumusa. Onramenus. 3akoH Iecca u  ero  ciueacTBUs.
TepMoxuMuUecKue pacyEThI.

Xumu4deckasi TEpMOJIMHAMUKA. JHTpoIHs, sHeprus [ udoca.

3akoHbl ~ TepMoAMHAMHUKH. OIllEHKa  BO3MOXHOCTH  MNPOTEKAHMS
XMMHYECKON PEaKIUu.

IIpoueaypa oneHMBaHUA IK3aMeHA

[IpomexxyTouHas arrectanus, Kak KOMIUIEKCHOE MEPOIIPUATHE, BKIIOYAET IPUEM YCTHOTO
JK3aMeHa. DK3aMEHbl NPUHUMAIOTCS NPENOJABaTENIIMU, BEAYIIMMHU JIEKIIMOHHBIE 3aHATUA. B
OTJIENbHBIX CIy4asX MpH OOJIBIIOM KOJMYECTBE TPYII Yy OAHOIO JEKTOpa WM IpU OOJBIION
YHUCICHHOCTU TPYHNBI C pa3pelleHusl 3aBeayloIlero kadenpoi IOImycKaeTcs MpUBJICYCHHE B
IIOMOIIIb OCHOBHOMY JIEKTOPY MPENOAABATEIS], TPOBOIMUBILETO MPAKTUUECKHUE 3aHATHUS B TPYIIIAX.
OK3aMeH MPOBOJUTCS TOJIBKO IIPHU NPEABSABICHUN CTYACHTOM 3aU€THOW KHW)KKHU U IIPU YCIOBUU
BBITMIOJTHEHHSI BCEX KOHTPOJIBHBIX MEPONPUATUH, IPETyCMOTPEHHBIX YU€OHBIM IJIAaHOM U paboueit
IporpaMMoil 1o usydaemon aucuuiimHe. CTyleHTaM Ha 3K3aMEHE IPEJOCTaBISAETCS IPaBO




BBIOpaTh OAMH W3 OmieToB. Bpems moAroToBku k oTBeTy cocraBiseT 30 munyt. [lo ucreuenun
YCTaHOBJIEHHOT'O BPEMEHH CTYAEHT JIOJIKEH OTBETUTh Ha BOMPOCHI SK3aMEHAIIMOHHOTO OujeTa.
Pe3ynbraThl 3K3aMeHa OLEHUBAIOTCA IO YETHIPEXOAJUIBHOW CHUCTEME (COTJIMYHO», «XOPOLIO»,
«YAOBIIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY») U 3aHOCSATCS B 9K3aMEHAIIMOHHYIO BEIOMOCTb
M 3a4ETHYI0 KHIKKY. B 3aueTHyl0 KHHMXKKY 3aHOCATCA TOJBKO IOJIO)KUTEIbHBIE OLEHKU.
[ToanucanHbIi npenogaBaTeneM 3K3eMILISP BEIOMOCTH CAAETCS HE MO3/IHEE CIECAYIOUIEro THS B
JIeKaHaT, a BTOpPOW XpaHWTcs Ha Kadenape. B ciaydae HEsBKM CTyAeHTa Ha 5JK3aMEH B
9K3aMEHALIMOHHOM BEIOMOCTH JEJIAeTCs OTMETKa «He sABWICS». CTyHEeHTbl, HE NPOILUEIIINE
IPOMEXYTOUHYIO aTTECTAIMIO 10 IpaduKy ceccuu, NOKHBI JIUKBUANPOBATH 3a/I0JKEHHOCTH B
YCTaHOBJICHHOM IOPSIKE.

IIkana oneHMBaHUs YCTHOI0 9K3aMeHa

OneHka Onucanue

O1eHKa «OTJIIMYHO» BBICTABISIETCS 00YYarOIIEMYCsl, €CIIH OH ITyOOKO U MPOYHO
YCBOWJI IIPOrpaMMHBIM MaTepuall, MCUEPIIbIBAOLIE, MOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, 0Ka3blBaeT BEPHOE IOHUMAHUE XMMHUECKON
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JIaeT TOYHOE OIPEIEICHNE U UCTOJIKOBAaHUE OCHOBHBIX IIOHATUMN, 3aKOHOB, TEOPUH,
a TaKoKe IPABUIILHOE OIIPEJIeIEHNEe XUMUYECKUX BEJINYMH, YMEET TECHO YBSI3bIBATh
TEOPUIO C MPAKTUKON, CBOOOIHO CIIPABIISETCS C 3a/1a4aMM, BOIIPOCAMHU U IPYTUMU
BUJAMU TPUMEHEHHUs 3HAHWUH, MPABUIBHO OOOCHOBBIBAECT NPHUHATOE pEIEHHE,
BJIa/IEET Pa3HOCTOPOHHUMM HABBIKAMU U IIPUEMAaMM BBIIOJHEHUS MPAKTUYECKUX
3ajau.

OneHka «XOpowIO» BBICTABISAETCA OOyYaroIEeMycCs, €CIM OH TBEPIO 3HAeT
Marepuall, 'paMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIYyCKas CyLIECTBEHHBIX
4 HETOYHOCTEH B OTBETE Ha BONPOC, IIPABUIBHO IPUMEHSET TEOPETUYECKHE
IIOJIOKEHUs IPU PELIEHUM IMPAKTUYECKUX BOIPOCOB U 3aj1ay, BIAAeeT
HEOOXOMMBIMU HaBBIKAMH M TPUEMAMH WX BBITIOJTHEHUSI.

O1eHKa «yAOBJIETBOPUTENILHO» BBICTABISAETCS OOydaroleMycs, €Clid OH MMeeT
3HaHUS TOJIbKO OCHOBHOI'O MaTepHaja, HO HE YCBOWJ €ro JeTaleil, JOIyCKaeT
3 HETOYHOCTH,  HEJOCTaTOYHO  MpaBUJIbHBIE  (OPMYIHUPOBKH,  HapyIIEHUS
JIOTUYECKOW TMOCIEA0BATEIbHOCTH B M3JIOKEHUH MHPOrpaMMHOI0 Marepuana,
UCTBITBIBACT 3aTPYAHEHUS MPU BHIOJHEHUN MPAKTUYECKUX paloT.

OIIGHKa CHCYOOBJICTBOPUTCIILHO» BBICTABIACTCA 06yqa}01ueMycsi, KOTOpI)II\/'I HE
3HAET 3HAUYUTEIbHON YaCTH IPOrPpaMMHOI0 MaTepurana, JOIMyCKAaeT CyllleCTBEHHbIE
OHH/I6KI/I, HCYBCPCHHO, C 0O0JIBIITUMHU 3aTPYAHCHUAMU BBIIIOJHACT IMPAKTHUYCCKUC
pabotel. Kak  mpaBuio, OIEHKAa  «HEYJOBIETBOPUTEIHHO»  CTABUTCSA
00yJaronmMcs, KOTOpbIe HE MOTYT MPOAOIKUTE 00ydeHHe 0€3 TOTOTHUTEIbHBIX
3aHATUI




OO0pa3sen 3x3aMeHalIMOHHOTO OuJieTa (3 cemecTp)

®I'BOY BO I'ocynapcTBeHHBIN arpapHblil yHHBEpcUTET CeBEpHOTO 3aypaibs
ATpOTEXHOJIOTUYECKUA UHCTUTYT

Kadenpa obmeit xumuu um.MN.J1. Komuccaposa

VYyebOHas nucuuIuInHa XUMUA

JUIsl HatipaBiieHUs ToAroToBkH 35.03.06 «ArpouHKeHepus»

Dk3amMeHHaUMOHHbBIN OuiteT Ne 1

1. DOxBuBaneHTHas 3JIEKTPOIIPOBOAHOCTb. CootHo1ieHne eé c YAEIBbHOU
3JIEKTPOIIPOBOIHOCTBIO M € MOABMIKHOCTBIO MOHOB. 3akoH Konbpayma. Ilpaktudeckoe
MpUMEHEHHE

2. Ocmoc. OcmoTHYECKOE TaBjIeHHUE U ero n3Mepenue. 3akoH Bant — N'odda. buonornyeckue
IIPOLIECCHI U OCMOC.

3. 3anummure ypaBHEHHS PeakiUil THUIPOJIN3a U YKaXKHUTE XapakTep Cpeibl JUisl PacCTBOPOB
CIIEAYIONINX COJIeH: a) cynbduTa HaTpus; 0) xinopuna meau (I1).

Cocraswuir: Pazmanosa B.E. / / « » 20 T
3aBenyromuii kageapoi / « » 20 T
2. Kputepuu oneHuBanus pedepara u NpuMepHbIii epevyeHb TeM

Tembl pedepartoB:

1. MexmonekyaspHoe B3auMojeicTBUE. buonormyeckas posib  MEXMOJIEKYISIPHBIX
B3aUMOJICHUCTBUIA.

. 'uOpumnnsanmst opouraiet. 'eomerpudeckas popma MOJICKYIL.

. XuMudeckas 1 puandeckasi TEOpUH pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CUJIbHBIE 3EKTPOJIUTHI B COBPEMEHHOU TEOPHUH SJIEKTPOJIUTHUECKONW TUCCOIUAIUY.
. 3HAaYeHNE KOMIUJICKCHBIX COSUHEHUH.

. MarHuTHbIE ¥ ONITUYECKUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUI.

. [IpocTpancTBeHHAs! CTPYKTYpa KOMIUJIEKCHBIX COCTMHEHUMN.

. Knaccudukanus raibBaHUYECKUX 2JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonvBHBIE 37IEMEHTHI.

12. DnexTpoabl CpaBHEHUS.

13. UHaukaTopHbI€ 371€KTPOIBI.

14. Dnextpodopes. Inexkrpoocmoc. ObacT MPUMEHEHHUS.

15. MeTo1bl U3MEepEeHUs OCMOTHYECKOTO IABJICHHUS.

16.3akoH Payns u antTupussl.

17. Onpenenenrne MONEKYJISIPHON MAacChl KpHOCKOITUMYECKUM METOAOM.

O 00 1N DN K~ W

IMpouenypa ouennBanusi pedgepara

B paboueii mporpamMmme TUCIUILTUHBI TTPUBOIUTCS MTEPEUCHD TEM, CPEIU KOTOPBIX CTYACHT
MOXeET BbIOpaTh TeMy pedepara.

[TapaMeTpsI OLIEHOYHOTO CPENICTBA:

- "H(GOPMALMOHHAS JOCTATOYHOCTh;

- COOTBETCTBHE MaTepHaja TeMe U IUIaHYy;

- CTHJIb U SI3BIK M3JIOKEHUS (11es1ecoo0pa3Hoe MCIOIb30BaHHE TEPMUHOJIOTHUH, MTOSICHEHUE



HOBBIX HOHSATHH, JTAKOHUYHOCTD,

- IOTUYHOCTH, IPABHUIIBHOCTh MPUMEHEHUS U O(DOPMIICHHS IIUTAT | JIp.);

- HaJIM41e BBIPAKCHHONW COOCTBEHHOM MO3UIINY;

- 4JIEKBAaTHOCTb U KOJHYECTBO MCIIOJIb30BaHHBIX HCTOYHUKOB (10-15);

- BJIQJICHUE MATEPUAIIOM.

Ha 3amuty pedepara, COCTOSIIYIO U3 3aIIUTH pepepara 1 OTBETOB Ha BOIPOCHI, OTBOIUTCS
10-15 munyr.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTaBIIsIeTCS oOyuaromeMycs, eciu TeMa pedepara MOJHOCTHIO PACKpPHITa,
3aYTeHO | cofepaHue pedepata COOTBETCTBYET IUIAHY, CTYJCHT XOpOIIO BJaJeeT
MaTepuajIoM, yCIIEITHO OTBEYAET Ha BOIIPOCHI.

BBICTABIISICTCSl 00YYaIOLIEMyCsi, €CII TeMa pedepara HE pacKpbiTa, COJCPKAHUC

HE pedepara He COOTBETCTBYET IIJIaHY, BlIaJeHHe MaTepPHaIoM YaCTHUYHOE, CTYIEHT He
3a9ICHO | orpeyaer Ha Gosee ueM 50% BOIPOCOB.
3. Kputepuu oneHHBAHHS COOOIEHHUs M IPUMeEPHBIii IepeyeHb TeM

Tembl cooO1eHuMit:

. 'a30BbIE 3aKOHBI.

. KopnyckynsipHo-BOIHOBbBIE CBOWCTBa MUKPOUYACTHII.

. PenxozeMenbHbIE DJIEMEHTBHI.

. Kpucramnornaparst.

. IIporosnntuyeckas Teopust KUCJIOT U OCHOBaHUMU. Kucnorel u ocHoBanus JIpronca

. TpyanopactBopumble coequHeHus. [IponsBeeHre pacTBOPUMOCTH.

. [IpyHnmMnuanpHas cxeMa U3MEpPEHMsI dJIEKTPOIIPOBOAHOCTH PACTBOPOB.

. [lomyyenue cBepX4HUCTBIX METAILIOB. ['anpBaHOCTErMs. | 'aIpBaHOIIIIACTHKA.

. Karanus. Teopust rereporeHHoro katannsa. @epMeHTaTUBHBIM KaTaus.

10. DnexkTpoABIIKYILas CUJIa U HAIIPaBJIEHUE MPOTEKaHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuuu.

11. Juddy3nonnsiii norenuuan. buonoruueckoe 3nauenne qu¢p@Gy3suoHHbIX 1 MEMOPAHHBIX
MOTEHLINAJIOB.

12. OcMmoc. DnexTpoocMoc.

13. ArperatHoe cocrosinue BemecTs. IIponecc. Buasl nponeccos. 3akoH I'ecca u ero cinencraus

O 01N DN WP

IIpoueaypa oneHMBaHHUA COOOIICHMIA

[To COOTBETCTBYIONIMM TEMaM CTYJIEHTHI TOTOBSIT COOOIICHHUS ¥ BBICTYIIAIOT MEPE.
ayIuTOpHUeEl ¢ TOKIaaMU, paCCUUTaHHBIMH He Ooree yeM Ha 10 MUHYT, cCOTpOBOXKAArOIIUEcs (110
BO3MOXXHOCTH) JIEMOHCTpAIlME CJIaliJoB JIMOO HATJSIIHBIM pPa3aTOYHBIM  MaTepHAJIOM.
[TpucyTcTByIOmUKE MOTYT 3aJaBaTh BOMPOCHI JIOKJIAJAYUKY, BHOCHUTH CBOM JOOAaBICHHUS K
CKa3aHHOMY.
[Ipu omeHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYIMHOCTh M3 CIEIYIOIINX
Kpumepues.
— COOTBETCTBHE BBICTYIIJICHUS TEME, TOCTABIICHHOM 1IEJIH U 3a/1a4aM;
— TIPOOJIEMHOCTH / aKTyaJIbHOCTb;
— HOBH3HA / OPUTUHAIBHOCTH MMOTYYCHHBIX PE3YIbTATOB;
— TJIyOWHa / TIOJTHOTA PACCMOTPEHUS TEMBI,
— JIoKazarenpHas 6a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOJIOB;
— JIOTUIHOCTD / CTPYKTYPUPOBAHHOCTH / TIEJIOCTHOCTH BBICTYILJICHUS;



— pcUcBa KyJbTypa (CTI/IJIB H3JIOKCHUS, ACHOCTh, YCTKOCTD, IAKOHUYHOCTDH, KpaCOTa A3bIKa, y4CT
ayJIUTOPHH, SMOIMOHAIBHBIA PUCYHOK PEYH, JOXOMYUBOCTh, MYHKTYaJIbHOCTh, HEBEpOAIHHOEC
COIIPOBOKJICHHE, O)KHUBIICHHE peul ahopu3MaMu, MpUMEpaMu, IIUTATAMU U T.11.);

— UCTIOJB3YIOTCS CChUTKU Ha HH()OPMAIIMOHHBIC PECYPChI (CAWTBI, TUTEPATYPA);

— HATJSAHOCTH / IPE3eHTa0eIbHOCTh (eCiu TpedyeTcs);

— CaMOCTOSITEIBHOCTD CY)KIACHUH / BIIaJIeHUEe MAaTEPUAIOM / KOMIIETEHTHOCTb.

— OTBCTHI HAa JOMOJHUTCIIbHBIC BOIIPOCHI.

IIxaja oneHNBaHUA COOOIICHUA

OueHka Omnucanue

OTIHHHO JleMOHCTpHpYeT TMOJHOE IMOHUMaHUE BOIpoca IO TEMaTHKE
COOOIIIEHUs, TaeT Pa3BEPHYTHIC OTBETHI HA BCE 33/IaHHBIC BOIIPOCHI
JIeMOHCTpHpYET 3HAYMTEIBLHOE TMOHMMAaHUE BOIpPOCa MO TEMAaTHKE

XOpOIIIO COOOIIeHUsI, HO KOe-TJIe JONMyCKaeT HEeOOJNbINEe HETOYHOCTH B

OTBETax

JleMOHCTpUpYET YacTUYHOE MOHUMAaHUE MO0 TEeMaTHUKE COOOIEHHUS,
YIOBJIETBOPUTENbHO | cnabo BlaJeeT TEPMUHOJIOTHEH W OTBEYaeT TOJIBKO Ha YacTh
3a/1aBa€MbIX BOIIPOCOB

JleMOHCTpUpYeT HEeOONbIIOE IOHMMAHUE B II€JIOM, HO HE 3HAET

HCYAOBJICTBOPUTCIIBHO
TCPMHUHOB 1 HC MOKCT OTBECTUTb HHU HAa OJAWH BOIIPOC




