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CesepHoro 3aypaibs oT «23» centsiops 2020r. [Tpotokon Ne 2
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1. [lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO INCHUILIIUHE, COOTHECEHHBIX €
IUIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUsI 00pPa30BaTe/IbHOMH MPOrpaMMbl

Koo [lepeuenp nmIaHUpyeMbIX
WNHpukaTop nocTukeHus
Komne- | Pe3ynbTaThl OCBOCHUS pe3yabTaTOB OOYYECHHS 110
KOMIIETCHIINU

meHyuu JTUCIUTLTNHE
3Hamy:
- OCHOBHBIC ITOHATHUA U 3aKOHBI
XUMUU;
- METOJbI aHAJIN3a XUMHUYCCKUX

Crioco0eH periathb TIpOLECCOB;

TUIIOBBIC 33]1a41 ymemp:
npodeccuoHaIbHON NJ1-60onk-1-Ipumenser - OOBSICHATB CYIIHOCTD
JESITEIIbHOCTH HA OCHOBE | OCHOBHBIC ITIOHATHSA U XAMHAYECKHUX MPOLICCCOB;
3HAHUM OCHOBHBIX 3aKOHbI XUMHH, -~ MCII0JIb30BaTh TCOPETUICCKUC
32KOHOB JIEMOHCTPHPYET OHUMAHHUE 3HaHMSA U NPAKTHIECKUE HABBIKH,
OIIK-1 HOJYYEHHbIE [IPH H3YYCHHH

MaTEeMaTHYCCKHUX H XUMHUYECKHUX MTPOIIECCOB B [N —

€CTECTBEHHBIX HAYK C obnactu -61ademp:

TIPUMEHEHHEM npodeCcCUOHATLHOM - OCHOBHBIMH HaBBIKAMH
UH(POPMAITHOHHO- JEATENHLHOCTH obparieHus ¢ 1abOPaTOPHBIM U
KOMMYHHMKAIIHOHHBIX npUOOPHEIM 060PYI0BAHUEM;

TeXHOHOFI/H‘/’I - METOJaMHU XUMHUYCCKOT'O

aHanM3a 71 IOCJIENYIOLIEro ero
HCTIONB30BAHMA B
IpodeCcCHOHANTBHOM
JeATEIILHOCTH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JanHas AUCHUIUIMHA OTHOCUTCS K bnoxy [ oO0s3aTenbHOM dYacTH 0Opa3oBaTeIbHOM
nporpaMmsl. [ ycnemHoro u3yd4eHust AMCUUIUIMHBI CTYJJeHTaM He00X0AUMBbI 0a30BbIe 3HAHUS
HIKOJIBHBIX KYPCOB PUIUKU, MAMEMAMUKU U XUMUU.

Xumus SBISETCS MPEIIIECTBYIONMIEH TUCIUIIMHON I MUCUUIUIMH: Mamepuaioseoerue u
meopusi KOHCMPYKYUOHHBIX MAMEPUATIOS.

Jucuunnuna usydaercs Ha 1 u 2 kypcax Bo 2 1 3 cemecTpax Mo o4yHOH Gopme o0yueHus,
Ha | u 2 xypcax Bo 2 u 3 cemecTpax - 3a04HOU opme.



3. O0beM AUCHHMILVIMHBI U BBl y4eOHOH padoThl

OO0m1as TpyA0€MKOCTh JUCIHHUIUIMHBI COCTABIISIET 216 4acoB (6 3a4ETHBIX €AMHMUII).

Ounas hopma

3aounHas popma

Bun yuebno# paboThl BCETO CEMECTP BCETO CeMECTp
4acoB 2 3 JacoB 2 3

AyIUTOPHBIE 3aHIATHS

(Bcero) 98 50 48 28 14 14

B mom uucne: - - - - - -

JIeKIIMOHHOTrO THIIa 32 16 16 8 4 4

CeMHHApCKOTO TUTIA 66 34 32 20 10 10

CamocrosiTesibHas padora 100 58 42 170 94 76

(Bcero)

B mom uucne: - - - - - -

[TpopaboTka maTepuana

JIEKLIMH, 50 29 21

IIOATOTOBKA K 3aHATUSIM 127,5 70,5 57

CamMocTosATenbHOe U3y4YeHHE 8 4 4

TeEM

KoHTposibHBIE PabOTHI - - - 425 235 19

Pedepar 25 15 10 - - -

WuauBuayaibHbIe 3a1aHUS 17 10 7 ) i i

(cooOmieHme)

Bun npomexyrouHon

aTTECTAIHT 3a4er 9K3. 3a4er 9K3.
JK3aMeH 18 18 18 18

OO0masi Tpy10eMKOCTh:

4acoB 216 108 108 216 108 108

3aYEeTHBIX €AUHHII 6 3 3 6 3 3




4. Coepsxkanue QU CHUNTHHBI

4.1. Conep:xaHue pa3/ie0B M CHUIIITHHbBI

n/a

HaumenoBaunue
MYCLIUTIIIUHEI

pazznena

Coneprxanue paznena

BBenenue. OCHOBHEBIE
3aKOHBI U IIOHIATHASA XUMHA

Ompenenenue mpeamera «xumus» llenun wu 3amaum
Kypca. [loHaTns aroM, MoJieKyJsa, MOJIb, SKBHUBAJIECHT.
MonekynsgpHas U  MossipHas Macchl.  OCHOBHBIE
XMMHWYECKHUE 3aKOHBI.

Crpoenue aToma

Paseurne nmpeacraBieHMH O  CTPOCHHHM  aTOMOB.
OCHOBHBIE TIOJOKEHUSI KBAHTOBOW TEOPUH CTPOCHMS
atoma. Pacnpenenenue  3J€KTpOHOB B aTOME,
KBAaHTOBblE 4ucna. DOpPMBI 3JIEKTPOHHBIX 000JI0UEK
atomoB. [Ipuauun Ilaynu, npaswio I'ynna v npasuiia
KneukoBckoro.  DnekTpoHHbIE  (QOPMYJIBI  aTOMOB
aneMmeHToB. (CBoiicTBa aToMoB (paguyc, D3HEPIUs
HNOHM3aLMH, CPOZACTBO K JJEKTPOHY,
AJIEKTPOOTPUIIATEIIHLHOCTD).

Ilepuoguueckuii  3aKOH U
Ilepnonnueckas cucrema
anemenToB JI.11. Menaeneena

[lepuonnueckuit 3akon .M. MenneneeBa. CtpykTypa
nepuoanueckoit cucremsl J.M Menneneesa. CemeiicTBa
snementoB B IIC. Ilepuoanueckuii  xapakrep
W3MEHEHUSI CBOMCTB 3JIEMEHTOB B NEPUOAUYECKON
cucteMe. XapakTepuCTUKa JIEMEHTA U €ro COeUHEHUN
1o nosioxxenuto B [1C.

XuMHuuecKkas CBSI3b U
CTPOCHUC MOJICKYJI

OCHOBHBIE TEOpUHM XUMHUYECKOM CBA3U. Meton
BAJICHTHBIX CBsi3eil. MeTo/l MOJIEKYISIPHBIX OpOuTasei.
Tunel XuMudeckoil CBsi3M (KOBaJIGHTHAs, HWOHHAs,
METaJlJIM4ecKasi, BOAOpOJHAs). MeXMOJIEKYIsIpHbIE
B3aUMOJEICTBUSA (cuer Ban-gep-Baannbca):
OpPHEHTAMOHHBIEC, HHAYKIMOHHBIC, TUCIIEPCUOHHBIE.

PactBops!

JHucnepcusie cuctemsl, knaccupukanus JC. Mctunnabie
pactBopbl. Dusmueckas W  XUMHUYECKas TEOPHUHU
pacTBOpOB. PactBopumMoOCTS. Knaccudukanus
pacTBOpPOB. Haceiiennble,  HEHACBHINIEHHBIE U
MepechIeHHble  pacTBOpbl.  CMocOOBl  YUCIEHHOTO
BBIPXCHUS KOHIICHTPAIIMHM PAacTBOPOB (MaccoBasi J10Jis,
MOJIbHAs 10715, MOJISIpHAsl U MOJISUIbHAsT KOHIIEHTPALIHH,
MOJISIpHAST KOHIIEHTPAIINS DKBUBAJICHTA).

Teopuss 3IIEKTPOIUTUYECKON
JIUCCOIIMAIINH. Peaknuu
HOHHOIro oOMeHa

Teopust 3MeKTPOTUTHUECKON Aucconuanuu AppeHuyca.
CunpHbple  3JEKTPOIMTHI B coBpeMeHHOH  TOJ]
(axTMBHOCTB, HWOHHas cuia pactBopa). Crnalbie
ANIEKTPOJIMTHI (CTENEHh W KOHCTAHTAa JWCCOLUAINH,
BIMSIHME Ha HHUX pa3IMyHbIX (PAKTOPOB, 3aKOH
paz6aBinenuss  OctBasnbna).  oHHO-MOJEKynsipHBIE
ypaBHEHMs peakluii HOHHOT'O OOMEeHa.

HNonHoe mpou3BeeHue BOIBI.
I'mpponus conen

Hucconmanus Bonbl. loHHOe mnpou3BeAeHHE BOJBI.
Bonoponueiii noxazarens. IIpoTonuTnueckas Teopus
KHUCJIOT 51 OCHOBaHM. TpyaHopacTBOpUMBIE
IJEKTPOJIUTHI. [Ipoussenenune PacTBOPUMOCTH.
I'maponu3 coseir. CreneHb M KOHCTaHTa THJIPOJIN3A.
Bydephsbie cucremsl.




KommiekcHble COCIUHECHUA

CnocoOHOCTh aTOMOB K  KOMILIEKCOOOpPa30BaHUIO.
OCHOBHBIE TIOJIOKEHUS KOOPIWHAIIMOHHON TEOpHH
Bepuepa. Xumuueckass CBA3b B KOMIUJIEKCHBIX
coenuneHusix. Homenkmnarypa, Auccouuanus, u3oMepus
KOMIUIEKCHBIX COCJTMHEHHIA. [Ipumenenue
KOMIUIEKCHBIX COCIMHEHUM.

DJIeKTpruyecKas
MIPOBOJIMMOCTh PaCTBOPOB

PacTBOpBl  2JIEKTPOJIMTOB — MOHHBIE IPOBOAHHUKU
JIEKTPUUYECKOTO TOKA. Y IeIbHAs 3IEKTPOIPOBOAHOCTb,
3aBUCUMOCTh OT IPUPOBI BEIIECTBA, PACTBOPUTEIS,
TEMIIEPATYPHI, KOHLEHTpALUU. OKBUBaJICHTHAas
JIEKTPOIPOBOIHOCTh. KOHyKTOMETpHSI, IPAKTHUECKOE
IIPUMEHEHHUE METOJIA.

10.

OO01me cBOMCTBA METAJLIOB.

[Tonoxxenue metaioB B nepuoandeckoit cucreme . 1.
Menpeneena. Crpoenue aTOMOB METAaJIJIOB.
dusndyeckue CBOWMCTBA  MeETaujaoB. MeTamusl -
JNEKTPOHHBIE TPOBOAHUKH. CrHOCOOBI  TOMy4YEHUS
METaJJIOB U3 OKCHJHBIX, CYIb(QHUAHBIX U KapOOHATHBIX
pya. XMMHYECKHE CBOMCTBA MeTauIoB. IIpuMeHeHue.

11.

XuMHueckas KHHeTHKA

AOcComIoTHAsT ~ CKOPOCTb  XMMHMYECKUX  PEaKIuil.
3aBUCUMOCTh CKOPOCTH OT KOHIIEHTPALUU W TPUPOIBI
pearupyromux BEUIECTB, JABICHUM M TEMIIEpaTyphl.
OcHoBHOi 3akoH kuHeTuku (3AM). Ilopsgok u
MOJIEKYJIIPHOCTh peakuuii. OCHOBHOM 3aKOH KUHETUKU
st peakiuun 0-ro, 1-ro, 2-ro, 3-r0 TOPSIKOB.
KoHcTaHTa CKOPOCTHM XMMHYECKOM pPEakUUH, IMEepUOj
nonynpeBpamienusa. Karanuz.  CroxHble peakuuu.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBeEcCHS.
CMmeleHne XMMHYECKOTO PaBHOBECUS MO BIIUSTHUEM
paznmuuHbIX hakTopos. [Tpuniun Jle-1llaTenbe.

12.

OKHUCITUTENBHO-
BOCCTaHOBUTENBHBIE PEAKIIUU

CreneHb OKHUCIICHHS, OKHCIUTEIN U BOCCTAHOBHUTEIIH.
ONEKTPOHHBII W HOHHO-RJIEKTPOHHBIA  METOBI
paccTtaHoBKH K03 ¢dunneHntoB B ypaBHeHusx OBP.
CranpapTHbIi OKHCJIUTENbHO-BOCCTAHOBUTEIbHBII
MOoTeHIMald. BriusHue cpeapl Ha  HampaBlICHHUE
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM peakuumn u
xapaktep TmpoayktoB. Tumbsl OBP. DOkBuBaneHTHI
OKHCIIUTENS] 1 BOCCTAHOBUTEIIS.

13

DIIEKTPOXUMHUSI.

DNEKTpONIN3  PacIUIaBOB.  DJIEKTPOJU3  PaCTBOPOB.
[IpaBuna pazpsga KaTHOHOB UM AHUOHOB. DJIEKTPOJIU3
pPacTBOPOB C MHEPTHHIM U PACTBOPUMBIM aHOJIOM. 3aKOH
®apanes. Hanpsbxenue paznoxenus. [lepenanpsokenue.
[Ipumenenue ANEKTPoIN3a. DIEKTPOXUMUYECKUE
mpouieccel. CTpoeHMe U MeXaHU3M 00pa3oBaHUS
JBOMHOTO  DJIEKTPUYECKOTO  CHOSl.  DJIEKTPOIHBIN
MOoTeHIMan, ypaBHeHue HepHcra. Psan HanpspkeHui
METAJJIOB JJEKTPOAbl U TaJbBaHUYECKHE SJIEMEHTBHI.
DNEeKTpOABMKYIAsE  CHJla W €€  HM3MEpEHHe.
[Torenumomerpus, mnpuMeHeHne Meroxa. [D A
n3mepenus pH.

14.

Koppo3sus metamios

TepmoanHamMuueckass  HEYCTOMYHMBOCTH  METAJUIOB.
Kopposus. XUMHYECKass M DIEKTPOXMMHUYECKas




KOppo3usi MeTaioB. Kopposusi MeTauioB B pa3HBIX
cpenax. CiocoObl 3aIUThI OT KOPPO3HUHU.

15. | KomuratuBaele  cBoiicTBa | KommuratuBaeie cBoiicTBa pacTtBopoB. Juddysus wu
pPacTBOpOB. ocmoc. OcmoTtudeckoe naBieHue, 3akoH Bant-T'odda.
[Tonmxkenue JaBJICHUS HACBIIICHHOT'O napa
pacTBOpUTENST HAJ PacTBOPOM, NEPBbIM 3akoH Payid.
[loBpllIeHHE TeMIiepaTypbl KHUIIEHUS U TOHMKEHUE
TEMIEPATypbl KPUCTAILIU3ALMU PACTBOPOB, BTOPOI
3akon Payns. Kpuockonmuss u  30yminockomnus.
[TpuMeHEeHne KPUOCKOITMYECKOTO METO/IA.

16. | Xumuueckas Tepmoxumusi. OCHOBHBIC TIOHSATHA: CHUCTEMa(BUIIbI),
TEPMOJUHAMHKA U ¢daza, BHEMHSS Cpela, COCTOSHUE CHUCTEMBI(BUIbI),
TEPMOXUMHUS napaMeTpbl  CHCTE€MBbI, Mpolecc(BUIbI), DHEPTrus,

TerioTa, pabora. 3akoH ['ecca.
XuMmuyeckass TepMoauHamMuka. DYyHKIHUU COCTOSIHHUS:
BHYTPCHHSISI DHEPTHs, DHTAIBIUS, DHTPOIHUS, YHEPTHS
I'ub6ca, »ueprus ['enbmronsna. HyneBoii, mnepsbli,
BTOpPON M TpeTuil 3aKkoHbl TepMoAMHAMHUKHU. OlleHKa
BO3MOXXHOCTH TPOTEKAHMsSI XHUMHUYECKOH peakuuu B
KOHKPETHBIX YCIIOBUSX.
4.2. Pa3zgenpl AUCOUIIINHBI U BUABI 3aHATHNA

ouHast (hoopMa oOyUeHUs

Ne HaumenoBanue paznena Jlexumonnoro | CeMHHapCKOro CP Bcero,

/1 JUCITUTLIAHBI THIA THIIA 4acoB

1. | BBenenune. OcHOBHBIE 3aKOHBI U 2 16 4 22
MOHSITHSI XUMUU

2. | Ctpoenue aroma 2 - 8 10

3. | [lepuogmueckuii 3aKOH u 2 2 8 12
Ilepnonnueckas cucreMma
anemenToB .M. MenaeneeBa

4. | Xumuyeckasi CBsi3b U CTPOCHHUE 2 2 8 12
MOJICKYII

5. | PacTBOpHI 2 4 8 14

6. | Teopus INEKTPOJIUTUYECKON 2 4 8 14
nucconuanui. Peakiimm MOHHOTO
oOMeHa

7. | loHHOe mpou3BEIEHHE BOJIBI. 2 4 6 12
I'unposns conen

8. | KoMmiekcHbIe cOeJUHEHNS 2 2 8 12

9. | DnexTpuyeckas MPOBOJUMOCTD 2 6 4 12
pacTBOpOB

10. | OGmwme CBOMCTBA METAJLIOB. 2 - 6 8

11. | XumMuueckass KHHETHKA 2 8 4 14

12. | OkucIuTenbHO- 2 4 6 12
BOCCTAaHOBUTEJIbHBIE PEAKIINU

13. | DeKTpOXUMHSI. 2 4 6 12

14. | Koppo3zus meranioB 2 4 6 12

15. | KomnuratuBHbIE CBOMCTBA 2 4 4 10
pPacTBOPOB.

16. | XuMuyeckass TepMOJAMHAMUKA H 2 2 6 10




TEPMOXUMHUS
DK3aMeH - - 18
Utoro: 32 66 100 216
3ao4yHas (hopma oOydeHHs
Ne HaumenoBanue paszena Jlexumonnoro | CeMHHapCKOro CP Bcero,
/1 JUCIUTIAHBI THIA THIIA 4acoB
1. | Beegenne. OCHOBHBIC 3aKOHBI H 1 6 8 15
MOHSTHSI XUMUU
2. | Ctpoenue aToma 1 - 12 13
3. | llepuoamueckuit 3aKOH u - - 12 12
[Tepuoanueckas cucrema
snemenToB JI.J1. Menaeneena
4, | Xumudeckas CBsI3b U CTPOCHHE 1 - 14 15
MOJICKYJI
5. | PactBOpHI - - 12 12
6. | Teopus AIIEKTPOJINTUYECKON 1 4 10 15
Jucconuanuu. Peakunu MOHHOTO
oOMeHa
7. | MoHHOe mpom3BeIEHHUE BOJIBI. - - 12 12
I'upposns conen
8. | KoMmiiekcHbie coefuHEHUS - - 14 14
9. | DnexkTpuueckas MPOBOAUMOCTH 1 4 6 11
pacTBOpoB
10. | OGmue cBOMCTBA METAJLIOB. - - 10 10
11. | Xumuueckasi KHHETHKA - - 10 10
12. | OkucnutenbHO- 1 2 8 11
BOCCTAHOBUTEJIBHBIC PEAKIIHU
13. | DnexkTpoxumusi. 1 4 8 13
14. | Koppo3zus MeTanioB 1 - 12 13
15. | KomuratuBHbie CBOMCTBA - - 12 12
pPacTBOPOB.
16. | Xumudeckas TepMOJIWHAMHKA H - - 10 10
TEPMOXUMHUS
DK3aMeH - - - 18
Uroro: 8 20 170 216
4.3. 3aHsATHSA CEMHMHAPCKOIO THNA
Ne Ne pasena TpynoemkocThb
n/m Tema (dac)
JTUCIUTLTAHBI
OYHasl | 3a09HAs
1. 1. TexHuka 6€30MacCHOCTH B XHMHUYECKOM 4 -
naboparopun. Xumudeckas nmocyaa. OCHOBHbIE
KJIACChl HEOPTaHMYECKUX COEAMHEHUH (TeopHsi).
2. 1. [lonydyeHne n XUMHUYECKHE CBOWCTBA OKCUOB, 4 4
OCHOBaHUM, KUCNoT, conei. (K/pabota)
3. 1. Ornpezenenre SKBUBAJIEHTAa MarHUsl METOJI0M 4 2
BBITeCHEHU. Pelmmenne 3aaauy.
4. 1. OnpeneneHne MOJIEKYJISIPHON MacChl YIIIEKHCIIOTO 4 -




raza (CO»). Pemenue 3anay.

2,3,4

[lepuonnueckuii 3aKOH M CUCTEMAa XUMHYECKHX
anemeHToB JI.M. Menaeneena.
Crpoenue atoma. TUIIBI XUMHUYECKUX CBSI3CH.

PactBopsl. [Ipurorosiienre pacTBOPOB 33 IaHHOM
KOHIICHTPAIIUU.

PacTBOpBI 371€KTPOTUTOB. DIEKTPOTUTHICCKAS
Iucconuanys. Peaknuy HOHHOTO 0OMeHa.

Honnoe npousBenenue Boasl. BonopoaHsiit
nokasareib. Cnocobs! onpenenennst pH. ['uaponus
COJIEH.

KommiekcHbie coeiMHEHUs: TOTyYeHUE U
CBOICTBA.

10.

DNeKTPOIPOBOIHOCTH pacTBOpoB. Onpenenenue
KOHCTaHT PaCTBOPOB KOHIYKTOMETPUUYECKUM
METOJIOM.

11.

Omnpenenenre KOHUEHTPAMU pacTBOPa METOIOM
KOHJYKTOMETPUYECKOTO TUTPOBAHHSI.

12.

11.

Xumuueckas kunetnka. OnpeneneHue
KHMHETHYECKUX MAapaMETPOB PEAKIIHH.

13.

11.

CMCHIGHI/IG XUMHUYCCKOI'O paBHOBECH.
XHUMHYECKOE PaBHOBCCHEC B PAaCTBOpaAx c1a0BIX
OJICKTPOJIUTOB.

14.

12.

OKUCTNTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
DJIEeKTPOIN3 PACTBOPOB U PACIIIAaBOB
ANEeKTPONUTOB. 3akoHbI Dapases.

15.

13.

DNeKTpoXuMHUYeCcKue mpoiecchl. [lorennmomerpus
B M3YYEHHH PACTBOPOB.

16.

14.

Kopposus metaimos. CriocoObl 3aIIUTHI OT
KOPPO3HH.

17.

15.

Kpuockomus. TexHuka paboTsl ¢ TEpPMOMETPOM
bexmana. OnipezenieHre 0CMOTHYECKOM
KOHIIEHTPAllUd U OCMOTHYECKOTO JIaBIICHUS
pacTBOpa KPUOCKONIMYECKUM METOIOM.

18.

16.

TepMO,Z[I/IHaMI/IKa U TCPMOXUMMUSL.

HUroro:

66

20

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




5. Opranusanusi cCaMoCTOSITeIbHON PadoThI 00y4AKIINXCH M0 JUCHHUILINHE

5.1. Tunbl caMOCTOATEJIbHON PA0OTHI U €é KOHTPOJIb

Tun caMocTosiTeJIbHOM PadoThI dopma 00ydeHus Tekyimuii KOHTPOJIb
OyHas 3a04Has

[IpopaboTka MaTepuaia JEKIIHH, 50 128 TECTUPOBAHUE
MOJITOTOBKA K 3aHITHIM
CamocTosTenbHOE U3yUYEeHUE TEM 8 TECTUPOBAHUE
KoHTposibHBIE pabOTHI - 42 KOHTpPOJIbHAs paboTa
Pedepar 25 - 3aImTa
NunuBuyanbHbIe 33 1aHUS 17 - 3aIuTa
(coobmeHue)

BCET0 YacoB: 100 170

5.2. quﬁno-MeTozlnquRue MaTepHuaJibl 1Jisd CaMOCTOSITEIbLHOM paGOTLI:

1. Xumus : ydeOHO-mMeToauveckoe mocodue / aBTop-coctaButTenb B. E. PazmanoBa. —
Tromens : 'AY CesepHoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. —
Texcr : anekTpoHHBIM /  JlaHb: 3JEKTPOHHO-OMOMMOTeUHass cucrema. — URL:
https://e.lanbook.com/book/131641. — Pexxum mocTyma: i aBTOPH3. MOJIb30BATEIEH.

2. bapanona, JI.A. Kiacchl HEOpraHMUeCKHUX COCIMHECHHMH (OKCHIbI, OCHOBAHHMS, KHCIIOTHI,
conn): yue0.-meron. nocodue — Tromenn: TAYC3, 2015 — 46 c.

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

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHUe:
2 cemecTp
1. Meroa MonEKyISpHBIX OpOUTANIEH.
2. YcnoBus 00pa3oBaHus U pa3pylICHUsT KOMIUIEKCHBIX HOHOB.

3 cemecTp
1. CTaHgapTHHIN OKHUCITATEIEHO-BOCCTAHOBUTEBHBIA MOTEHITHAT.
2. ITHruOuTOpHI KOPPO3UHU.

5.4. Temsl pedpepaToB:

ITo pa3zaeny 4 «XumMuveckasi CBSI3b H CTPOEHHE MOJIEKY D)

1. MexmonekynspHoe B3auMojeicTBHe. buonoruueckas poiab  MEXMOJIEKYISIPHBIX

B3aUMO/ICVICTBUI.

2. T'ubpunmauszanus opburaneil. 'eomerpuueckas popma MOJIEKYII.
IIo pa3neny S «PacTBopbI»

3. Xumuueckas ¥ pusnyeckas TEOpUH pacTBOPOB.

4. TlpousBeneHHe paCTBOPUMOCTH.

5. CumbHbIE JEKTPOIUTHI B COBPEMEHHOM TEOPUH JIEKTPOIUTUYECKON IUCCOLUAIIIH.
ITo pa3neny 8 «KommiiekcHbie coeIMHEHM D>

6. 3HaueHHE KOMIUIEKCHBIX COCTMHEHUH.

7. MarHuTHbIE U OTITHYECKHE CBOHCTBA KOMIUIEKCHBIX COSTMHEHH.

8. IIpocTtpaHcTBEeHHas CTPYKTypa KOMIUIEKCHBIX COSAMHEHUH.

9. Knaccudukanus raibBaHHIECKHX dJIEMEHTOB.

10. Xumnueckue NCTOYHUKH TOKa.

11. TonmuBHBIE JIEMEHTHI.

12. DnexTpoabl CpaBHEHHUS.




13. HauKaTopHbIE SJEKTPOIBL.
14. Bnextpodopes. Dnekrpoocmoc. OOIaCTH TPUMEHEHUS.
IIo pa3neny 15 «Ko/uturaTuBHbIe CBOHCTBA PACTBOPOB)

15. MeTobl u3MepeHust OCMOTHYECKOTO JTaBJICHHS.
16. 3axon Paynst u aHTUDPU3EL.
17. OmnpesneneHre MOJCKYIIPHON MAacChl KPHOCKOITUYECKHM METO/IOM.

Tembl coo0IeHNI:

. 'a30BbI€ 3aKOHBI.

. KopmyckynsapHo-BoTHOBBIE CBOWCTBa MUKPOUYACTHII.

. Peiko3emenbHbIe 3JIEMEHTHI.

. Kpucrannoruapartsi.

. IIporonuTndeckas Teopust KUCIOT U OCHOBaHUM. Kucinorsl u ocHoBanus JIsronca

. TpynnopactBopumsble coeauHenus. [IpousBenenrne pacTBOPUMOCTH.

. [IpuHnunuansHas cxema U3MEepeHus JIEKTPONPOBOJHOCTH PACTBOPOB.

. [Tomyuenue cBepxuucThiXx MeTaJsIoB. ['anpBanocTerus. ['anbpBaHoIIaCTHKA.

. Katanus. Teopus rereporenHoro karanusza. @epMEeHTaTUBHbBINA KaTalu3.

10. DnekTpoaABUKYIIAs CHJIa U HAMPaBJICHHE MPOTEKaHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu.

11. Iuddy3uonnsit noreHman. buonorunyeckoe 3HaueHue 1upPy3MOoHHBIX U1 MEMOPaHHBIX
NOTEHLIUAJIOB.

12. OcMmoc. DnekTpoocMoc.

13. Arperataoe cocrostHue BemecTB. [Iporecc. Buubl mponeccon. 3akon ['ecca u ero ciencTBus
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6. @OHI OIEHOYHBIX CPEeICTB /Js TMPOBEAeHHS TPOMEXKYTOUHOH aTTeCTaAlUU
o0yyarommxcsi o JMCHUIINHE

6.1 IlepeyeHb KOMIETEHHIUI W OIEHOYHBIE CPeJACTBA HHIAUKATOPA TOCTHKEHUS
KOMIIeTeHIMH

Koo
Komne-
menyuu

HanmenoBanue
OLIEHOYHOT'O CPEACTBA

Ilepedens UIaHUPYEMBIX
pe3yabTaToOB 00y4EHUs 110
JCIUILIINHE

WNuankaTop AOCTHKEHUS
KOMIIETEHIINHU

3HaAmMb.

- OCHOBHEBIC TIOHSATHS U 3aKOHBI
XUMMUH,

- METOIbI aHATH3a XUMUYECCKUX
MIPOLIECCOB;
ymenbo:

- O0BSICHATH CYIIHOCTH
XUMHUYECKHUX MTPOLECCOB;

- HCII0JIb30BATh TEOPETUUECKUE
3HAHUA U NPAKTHYECKHUE HABBIKH,
MOJIyYEHHbIE IPU U3YyUYEHUU
JTUCLIUIIINHEI;

Tect

N-6 onk-1 [Mpumenser
OCHOBHBI€ TIOHSITHS U 3aKOHBI
XHMHH, IEMOHCTPUPYET
MOHMMaHHE XUMUYECKHX

OIIK-1

MIPOIIECCOB B 00J1aCTH
npodeccuoHaIbHON
JESATeILHOCTH

enaoems:

- OCHOBHBIMH HaBBIKAMHU
oOpamienns ¢ 1abopaTOPHBIM U
NpUOOPHBIM 000PYIOBaHHEM,

- METOJIaMH XUMUYECKOTO

aHau3a A7l MOCIEAYIOIEro ero
UCIIOJIb30BaHMS B
npodeccroHaIbLHOM
JIeSITeIIbHOCTH.

DK3aMeHaIlMOHHBIA OMJIET




6.2. Ikanbl oeHUBAHUSA

IlIxana oneHUBAHUS YCTHOI'0 3a4€Ta

OneHka

Onucanue

3a4TCHO

00yyaroIuiicsi caMOCTOSITEIbHO OTBETUJ HAa TEOPETUYECKHE BOIPOCHI, HAIUcal
BBIPQKEHUS U1 3aKOHOB, yKa3al BEJIMYMHBl B HUX BXOJALIME U EAUHMIIBI
U3MEPEHUs; pellaeT 3aJaHue, UCIOJb3ysd BEChb apCeHal UMEIOLUXCA 3HAHWM,
YMEHUH W HaBBIKOB, yMEET OLIEHUBAaTh, AHAIM3HPOBATh M 0000IIATh, JAENAThH
BBIBOJIbI; BJIAJie€T CHOCOOAMM pEIEHUs 3a/JaHusi; OCBOMJ HM3y4aeMble 3aKOHBI,
IIpaBWJIa U TOHATUS

HE 3a4TCHO

oOyJaromuiicss 10mycTui rpyoble OUIMOKM U HE MOT MPUMEHHUTH IOJY4YECHHBIC
3HAHWUS Ui BBINIOJNHEHHWS 3aJlaHusi; HE CMOT OOOCHOBaTh MPUMEHSICMbIE
M0JIO’KEHU ST, 3aKOHBI, TPaBUJIa U IOHSTHS HE OCBOCHBI

Ikaja oneHMBaHMs YCTHOI'O IK3aMEHa

Orenka

Omnucanue

OneHka «OTIMYHO» BBICTABISAETCS OOYYalOIIEMYCs, €CIM OH IIYOOKO M IPOYHO
YCBOWJI IPOTPaMMHBIM MaTepHaj, HCYepIbIBalolle, [OCIEA0BAaTEbHO, YETKO WU
JIOTUYECKH CTPOIHO €ro M3jaraeT, MOKa3bIBa€T BEPHOE NMOHMMAHME XUMHUYECKOU
CYIIHOCTH PacCMaTpPUBAEMBbIX SIBIIEHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
JTa€T TOYHOE ONPEEIICHNE U UCTOJIKOBAHUE OCHOBHBIX IOHATHI, 3aKOHOB, TEOPUH,
a TakXe MPaBUIbHOE ONpeETICHNEe XUMUUECKUX BEJIMYMH, YMEET TECHO YBS3bIBATh
TEOPHUIO C IMPAKTUKOM, CBOOOAHO CIPABISAETCS C 3aJadyaMH, BOIIPOCaMU U JIPYrUMU
BUJAMH TPUMEHEHMs] 3HAHUM, NPaBUIBHO OOOCHOBBIBAET IPUHATOE pEILEHUE,
BJaJi€eT Pa3HOCTOPOHHMMHU HaBbIKAMM M IMPHEMaMH BBINOJHEHUS MPAKTHUYECKHX
3aj1a4.

OneHka «XOpolIO» BBICTaBISIETCS OO0ydYaloIIeMycsi, €CIM OH TBEpPAO 3HaeT
MaTepuai, 'paMOTHO U MO CYLIECTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTE B OTBETE Ha BOINPOC, MPABUIBHO NPUMEHSAET TEOPETUUYECKUE
IIOJIOKEHUSI TpU  PEIIEHUWM MPAaKTUYECKMX BONPOCOB W 3aJ1ad, BIAJEET
HEOOXOUMBIMU HAaBbIKAMU U MPUEMAaMH UX BBITIOJIHEHHUS.

OI_IGHKa «YHOOBJICTBOPUTCIIBHO» BBICTABJIAACTCA 06yqafomeMycsl, €CJIM OH HUMCECT
3HAaHUA TOJIBKO OCHOBHOI'O MaTtc€pualia, HO HE YCBOUI €To0 I[GT&J'IGI\/JI, A0IMyCKaeT
HCTOYHOCTH, HEAOCTATOYHO IPABUJIBHBIC q)OpMyJ'II/IpOBKI/I, HapyIICcHHUA JIOTUYECKOU
MOCJICAOBATCIIBHOCTU B H3JIOKCHUKW IIPOTpaMMHOIO MaTte€puaja, HUWCIbITBIBACT
3aTPYAHCHUA ITPH BBIITOJIHCHHUU MMPAKTUYCCKUX pa60T.

OneHka «HEyIO0BJIETBOPUTENIbHO» BBICTABISAETCS oOOyuarolemMycs, KOTOpbIM He
3HAET 3HAUYUTEIBHON YacTH MPOTPaMMHOIO MaTepHala, AOMYCKAeT CYLUIECTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHEHUSIMH BBINOIHSIET MPAKTUYECKUE
pabotel. Kak mpaBuiio, olieHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS 00YYarOIIUMCS,
KOTOpBIE HE MOTYT MPOJOKUTh 00yueHHEe Oe3 JOMOIHUTEIbHBIX 3aHITHH




Ikajia oneHMBaHKMsI TECTUPOBAHMS HA JK3aMeHe

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

IlIkasia oueHMBaHKMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar
50 -100 3aYTEHO
menee 50 HE 3a4TCHO

6.4. TunoBble KOHTPOJIbHBIE 32 IaHUS] WJIH MHbIE MATEPHAJIBI:

VYka3aHbl B IpUJI0OKEHUU 1.

7. IlepeyeHb OCHOBHOIi W [ONMOJHHUTEJLHOH Y4yeOHOIl JUTEpPaTypbl, HEOOXOAUMOI

JJI5 OCBOEHHU S AU CHUILTHHBI
a) OCHOBHAsI IUTepaTypa

1.

Buxpesa, B. A. Xumus : Meroguueckue ykazanus / B. A. Buxpesa. — Ilensa : [II'AY, 2019.
— 83 ¢. — Tekct : anekTponHbi // Jlaub : anekTpoHHO-OMOMMoTeyHast cucrema. — URL:
https://e.lanbook.com/book/131176. — Pexkum mocTyma: i aBTOPH3. [OJIb30BATEIEH.
Eropos, B.B. Teopernueckue OCHOBBI HeOpraHmyeckou xumuu. Kpartkuili Kypc s
CTYJICHTOB CEJIbCKOXO35IIICTBEHHBIX BY30B [DJIEKTPOHHBIN pecypc]: yued. — DIeKTpoH. JaH.
—  Cankr-Ilerepoypr : Jlaws, 2017. — 192 c¢. — Pexum pocryna:
https://e.lanbook.com/book/91304.

O6mas xumus. Teopus u 3amaun : ydeOHoe 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 : oanexkTpoHHbld /  Jlanb : oSnekTpoHHO-OmMOmuoTeuHass cucrema. — URL:
https://e.lanbook.com/book/158949 — Pexum moctyma: i aBTOPH3. MOJB30BATEIICH.
[Toaropuora, T. B. Dnekrpoxumusa : yue6Hoe mocobue / T. B. Iloaropnosa, A. IO.
Mutpodanos, . M. Cy3nansueBa. — Kemeposo : KemI['Y, 2019. — 42 ¢. — ISBN 978-5-
8353-2344-9. — Texkct : aneKTpoHHBbIN // JlaHb : 37I€KTpPOHHO-OMOMMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/135248. — Pexxum poctyma: st aBTOpU3. TOTb30BaTENEH.
Coxonos, B. H. Xumusa: xypc nekuuit : yue6Hoe mnocobue / B. H. CokonoB. —
ExarepunOypr : , 2019. — 133 c.— Tekcr: anekrtpoHHsblii / Jlanb : 37I€KTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/170422 — Pexxum noctyna:
JUIS1 aBTOPH3. MOJIb30BaTEIEH.

Xomuenko I'.I1. Heopranuueckass xumus [DIeKTpOHHBIN pecypc] : y4eOHHMK Ui CEIbCKO-
xo03siicTBeHHBIX By30B / ['.I1. Xomuenko, M.K. [luToBud. — DIEKTPOH. TEKCTOBBIC JAaHHEIE.
— CII6. : Ksagpo, 2017. — 464 c. — 978-5-91258-082-6. — Pexum nocryna:
http://www.iprbookshop.ru/57335.html



https://e.lanbook.com/book/91304
https://e.lanbook.com/book/158949
https://e.lanbook.com/book/170422
http://www.iprbookshop.ru/57335.html

0) TOTOJIHUTEIbHAS JTUTEPATYPa

1.

©

coONO OlTA~ WN -

9.

Bbapkosckuii E.B. O0mas xumus [DnekTpoHHbIH pecype] : yuebHoe mocooue / E.B. Bapxosckui,
C.B. Tkaues, JL.I'. Ilerpymienko. — DIEKTPOH. TEKCTOBBIE JaHHBIC. — MuHCK: Brimmiiias mkona,
2013. — 641 c. — 978-985-06-2314-0. — Pexum nocrymna: http://www.iprbookshop.ru/35509.html
bokoBa, T.M. Xwumusa: NOpakTUKyM Uil CTYJEHTOB HHJKCHEPHBIX  HAIPABIICHUU
[DnexkTponHsbIi pecypce] : yuebd. mocodue / T.M. bokosa, U.B. Bacunbnosa, H.A. Kycakuna.
— DOmnekrpoH. nmaH. — HosocuOupck : HI'AY, 2011. — 106 ¢. — Pexum nocryna:
https://e.lanbook.com/book/4554.

I'muaka H. JI. O6mas xumus: yae6noe nocodue / H. JI. I'muuka. - M. : Unrerpan-Ilpecc,
2008. - 728 c.

EropoB, B.B. Teopernueckue OCHOBBI HEOPraHMYECKOM XUMHUHU: KpPaTKUMH Kypc Ui
CTYJICHTOB CEIbCKOXO03icTBEHHBIX BY30B. /B.B. Eropos. — CII0.: U3narenbctBo «JIanby,
2005. - 192 c.

KoBambuykoBa O.B. Xumusa [OnexktpoHHblli pecypc]: ydeOHoe mocodoue / O.B.
KoBanbuykoBa, O.A. EropoBa. — DnekTpoH. TeKCTOBbIe gaHHble. — M. : Poccuiickuii
YHHUBEPCUTET APYKObI Hapos10B, 2011. — 156 ¢. — 978-5-209-03615-9. — Pexum gocrymna:
http://www.iprbookshop.ru/11429.html

KpaTtkuii crnpaBoYyHUK (PU3UKO-XUMUYECKUX BEIUYMH HEKOTOPHIX HEOPraHUYEeCKUX H
OpPTaHMYECKUX COCTUHEHUH [ DIeKTPOHHBIN pecype| /. — DIEKTPOH. TEKCTOBHIC JTaHHBIC. —
Camapa: PEABHU3, 2011. — 68 c. — 2227-8397. — Pexum pgocrymna:
http://www.iprbookshop.ru/18405.html

Makaposa O.B. Heopranuyeckas xumus [D1neKTpoHHBIN pecypc] : yuebHoe nocodue / O.B.
MakapoBa. — DJIeKTpOH. TeKCTOBbIe ganHbIe. — CapatoB: Aii [Tu Op Meaua, 2010. — 99 c.
— 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/730.html

Xomuenko [I'. I1. Heopranmueckas xumus: ydeOHoe mocodue / I'. I1. Xomuenko, U. K.
[MutoBuu. - 2-e u3a., mepepad. u gomn. (penpuHTHoe wuznanue). - CII6: OO0 "UTK
I'PAHUT", 2009. - 464 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH "UHTepHeT"

. Www.en.edu.ru - ecteCTBeHHOHayUYHBIN 00pa30BaTEIbHBIN MTOPTAIT,
. http://www.km.ru - saruknoneus Kupumia u Medoaus;

. ru.wikipedia.org - suiuksioneaus Bukuneus;

. www.college.ru - OTKpBITBIi KOJIIEK;

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

. www.e.lanbook.com - usgarenscTBo «JIaHby;
. http://www.iprbookshop.ru. - «IPRbooksy;

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

MeToauueckue YKazaHusl 1Jist oﬁyqamumxca M0 OCBOCHHUIO TUCHHUIIJIMHBI

Memoouueckue ykazanus ONisi BbINOAHEHUS 1AOOPAMOpHbLIX pabom xumuu (2cemecmp) no
memam:

Tewma 1. Kitaccbl HeopraHn4eckux COeAMHEHUH.

Tema 2. Onpeznenenrie MOJSIPHOM Macchl YIIIEKUCIIOrO ras3a.

Tema 3. OnpeneneHue 3KBUBAJICHTA MarHusl.

Tema 4. [lpuroroBieHue pacTBOPOB 3a/IaHHON KOHLIEHTPALUHU. .

Tema 5. DnekTponuTHdeckas Aucconuanus. Peakuym HoHHOTO 0OMeHa

Tema 6. BonoponHslil nokasarens. ['uaponns conei.

Tema 7. KoMmiaekcHBIE COeTUHEHUS


http://www.iprbookshop.ru/35509.html
https://e.lanbook.com/book/4554
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/

Memooduueckue ykasanusi 015 8bINOJHEHUs 1AOOPAMOPHLIX pabom u3uueckol U KOJLIOUOHOU
xumuu (3cemecmp) no memam:

Tema 1. MI3yuenue pacTBOpOB KOHAYKTOMETPUUECKUMU METOJAMH.

Tema 2. Kunetrnka XuMuuecKux peakiui. CKOpoCTh XMMUYECKUX PEaKIIHil.

Tema 3. XumMHuecKoe paBHOBECHE.

Tema 4. U3yueHue pacTBOPOB MOTEHIIHOMETPHUUECKUMU METOJIAMHU.

Tema 5. M3yuyeHue sIBIICHUS] KOPPO3UU.

Tema 6. Kpuockonus B U3y4e€HUH pacTBOPOB.

Tema 7. OCHOBBI TEPMOXUMHUHU U XUMUYECKON TEPMOAUHAMUKH.

10. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHI — He mpebyemcsl

11. MaTepunanbHO-TeXHHYeCKOe o0ecrevyeHne I CUMIIIMHbI

Criennanu3upoBaHHbIE J1A0OPATOPUU 10 XUMHUH, CYLIWIbHbIE HIKAa(bl, YCTAHOBKU MJIs
BaKyyMHOTO (pUIBTpOBaHHUS, OSJIEKTPOIUIUTKA C acOECTOBBIMH CETKaMH, BOJSHBIC OaHH,
necyanbple 0aHW, ITATUBBI C MPOOUMPKAMU, TOPKU JIsI PEAKTUBOB, CTEKIsiHHAs U (apdopoBas
XUMHUYECKasl TOoCynda, NepKaTelu s MPOOUPOK, CIUPTOBKH, pedpaKkTOMETpHI, BBITSKHBIC
mkadbl, KaMepsl U1 XpoMaTorpaduu, XUMHUECKHUE PEaKTUBBI, TAOTHIIBL.

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JI1 UHBAJIUI0B H JHUI ¢ OrpaHUYC¢HHBIMH
BO3MOZKHOCTSIMH 3/10POBbA

OO0yyeHre OOYYarOIIUXCS C OIPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbsI P HEOOXOIMMOCTH
OCYILECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOHM paboueil mporpamMMbl C MCHOJIB30BAHHEM CIEIMATBHBIX
METOAOB O0O0ydYeHHMS M JAMJAKTHYECKHX MAaTepHaloOB, COCTaBJIEHHBIX C YYETOM OCOOEHHOCTEH
NCUXO()M3UYECKOTO Pa3BUTHS, HWHAUBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3IO0POBbS TaKUX
obyugaroruxcst (06yJaromierocs).

B mensix ocBoeHus y4eOHOH mporpamMmbpl AMCLUMIUIMHBI MHBAIMJAMHM W JIMLAMH C OrpaHMYEHHBIMU
BO3MOXXHOCTSIMH 3/10POBbsI 00€CTIEUNBACTCS:

*  JUI1 MHBAJUAOB U JIMI C OTPAaHWYEHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBS 110 3pEHHIO: pa3MeIleHre B
JOCTYMHBIX JUIS OOYYaloOUIMXCsl, SBISIOIIMXCS CJENbIMA WM CIa0OBHISIIMMH, MeCTax M B
aJanTUPOBaHHON (opMe cHnpaBOYHONH HMH(OPMAIMM O paclUCaHUM Y4YeOHBIX 3aHATHH; NPHCYTCTBHE
ACCHCTEHTa,  OKa3bIBAOIIETO 00yYaromeMycsi HEOOX0IUMYIO MIOMOIIIb; BBIITYCK
aNbTEPHATHBHBIX (OPMATOB ~ METOAWYECKHX MarepuanoB (KpymHbld wmpudT wim ayaunodaiiib),
UCcnonb30BaHue Bepcuu caita mias cinaboBumsmux OBC IPR BOOKS u cnemnuansHOTO MOOWIBHOTO
npunoxxenus: IPR. BOOKS WV-Reader (mporpamMMel HeBU3yalnbHOro JocTyna K HH(oOpMaiuy,
npeJiHa3HaYeHHOM I MOOMJIBHBIX YCTPOICTB, paboTaronux Ha onepamnronHoii cucreme Android u i0S,
KOTOpasi He TpeOyeT crelnuanbHO 00Yy4eHHOTO acCHCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboTarT co
CBOMM YCTPOMCTBOM IIPHBBIYHBIM CHOCOOOM, HCIONB3ysd CHEHMANbHBIE ILITaTHBIE NPOrPaMMBbl s
He3paunx Jojei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer NoHy10 COBMECTHMOCTS );

*  JUId WHBAJHUJOB U JIUIl C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 37IOPOBbS IO CIyXY: HaJICKALIUMHU
3BYKOBBIMH CPEJCTBaMHU BOCIIPOU3BEIeHNE HH(OpMALINHY;

* sl MHBAJIMJOB M JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI, UMEIOIINX HapyIICHHS
OTIOPHO-/IBUTATENFHOTO  allflapara: BO3MOXKHOCTh OECHpPENmATCTBEHHOTO JOCTyNMa OOyYaroIuxcs B
yueOHbIe MOMEIIEHHs], TyaJeTHbIe KOMHAThl W JApPYrue moMmenieHus Kadeapsl, a Takke NpeObIBaHUE B
YKa3aHHbIX MOMEIIECHUSIX.

OO0pa3oBanue OOYYAIOUIUMXCSA C OrPAHUYCHHBIMM BO3MOYKHOCTSMH 3JI0POBBSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JIPYTMMH OOYYalOIIUMHCS, TaK M B OTAEIBHBIX TpyNmax WIH B
OTJENBHBIX OPraHU3alNsIX.
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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. Bonipochl 11l IPOMEKYTOYHOM aTTECTAIIMU U TEKYILIEr0o KOHTPOJIsI

Komnerenmust OIIK-1. CriocoGeH pemaTh THIOBBIC 3a7a4d MPO(EeCCUOHATBHOM TSI TEIIbHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN

IIpumepHbIe 3a1aHusA 1J19 3a4eTa B (popMe TecTHPOBAHUS

K pa3neay 1. OcHOBHBIE IOHATHS U 32AKOHbI XMMHH

Macca N MoJIb THAPOKCHIA HATPUS PaBHA

Macca BelecTB, BCTYHAOIIUX B PEAKIMIO, pAaBHA Macce BEIIeCTB, 00pa30BaBIIMXCS B
pe3yJbTare peakiuu, 3TO 3aKOH

Haummenbmast yactuma BeniecTsa, 00J1a1aomas ero CBOUCTBAMH

B paBHBIX 00BeMax pa3IMYHBIX T'a30B MPU OJMHAKOBBIX YCIOBHSIX COJIEPIKHUTCS OJUHAKOBOE
YHCIIO MOJIEKYJI — 3TO

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

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

K pasneay 2 u 3. Crpoenne aroma u [lepuoanyeckasi cucremMa 3J1eMEeHTOB

O O O O O O O 0O 0 O

Kaxkas u3 mojneneit atoma 00JibIie COTJIACYETCsl C COBPEMEHHOM MOJIENBIO

«I[lyguHr ¢ n3toMOM» - 3TO

Bri6epute noctynatel Moaenu aroma o H. bopy

HaunmenbIas yactuiia, KOTopas COXpaHseT CBOMCTBA JaHHOTO XMMUYECKOTI'O COEIUHEHHUS
Menpyaiiiye 4acTHIBI XUMUUECKU HeJIeIUMBbIe, U3 KOTOPBIX COCTOSIT MOJIEKYJIBI

ATOMHOE PO COJIEPKUT ... IPOTOHOB U ... HEUTPOHOB. 3apsj ITOTO saApa

Ha3Bpath d1eMeHT, sneKTpoHHas popMyna kotoporo 1s22s22pf3s23p53d34s?

Ha3Bpath d1eMeHT, oneKTpoHHas popMyna kotoporo 1S22522P%3523p*

Ha3Bath 5J1eMeHT, oneKTpoHHas popMyna kotoporo 1522522P83523P°3d°

Kakue riaBHble KBaHTOBbIE YHMCIIa €CTh Yy OJJIEKTPOHOB aTroma, 3JEKTpoHHas (opmyna
KOTOporo 1s22522pe

Kakue opOuTanbHble KBAHTOBBIE UHMCIIA €CTh y 3JEKTPOHOB aToMa, JIEKTpOHHas (popmyia
kotoporo 1s22s?2p°

K paszneay 4. XumMuueckasi CBI3b

o

o

CoenunHenus oOpasyercst 3a CYET B3aUMHOTO MPUTSHKEHUS AJIEKTPOMOJIOKUTEIBHOTO U
AIIEKTPOOTPHUILIATETLHOTO 3JIEMEHTOBY. JTO YTBEPK/IEHUE

K kakoMy MeTony KOBQJIEHTHBIX CBSI3€d OTHOCHUTCS YTBEpXkJAeHUE: «XHMHUYECKas CBS3b
MEXy IBYMSI aTOMaMH OCYIIECTBIISIETCS C MOMOIIBIO OJHON MM HECKOJBKUX 3JEKTPOHHBIX
nap, KOTOpbl€ JIOKaJU30BaHbl MPEUMYIIECTBEHHO MEXIy HUMHU. XHUMHUYECKas CBS3b BCErAa
JIBYXAJIEKTPOHHAasT U 00s3aTeNIbHO ABYXIEHTpoBas. YHMCIO 3JI€MEHTAapHBIX XHUMHYECKUX



O O O O O O

CBsi3eH, KOTOpbIE CIOCOOEH OOpa3oBbIBaTH aTOM MM MOH, PABHO €ro BaJeHTHOCTH. B
00pa30BaHUM XMMHUYECKON CBSI3U MPUHUMAIOT YYaCTUE BaJICHTHBIE AJIEKTPOHBL.»

XuMHUecKasi CBs3b, 0Opa3yromasics MeXAy aToMaMHu ¢ 00iblIoi pazHocThio (O6omee 1,5 mo
mkane [lonmmMHra) »7IeKTPOOTPHULIATENILHOCTEH, MpH KOTOpPOM oO0Imas >JIeKTpPOHHAs mapa
IIOJTHOCTBIO NIEPEXOAUT K aTOMY C OONIbIIEH 3J€KTPOOTPULIATEIBHOCTBIO.

XuMHUeCKas CBs3b, 00pa3yloIIascs MeXly aroMaMu ¢ HeOOJIbIIOH pa3HoCcThIO (MeHee 1,5 1o
mkane [lonmmMHra) >7IeKTPOOTPHULATENILHOCTEH, MpH KOTOPOM o0Imas >JIeKTpPOHHAs mapa
CMeEIIEHa K aTOMY C OOJIbIIEH 3JIEKTPOOTPULIATENBHOCTBIO.

B BemecTBax, 00pa3oBaHHBIX ITyTEM COCIMHEHHS OJIMHAKOBBIX ATOMOB, XHMUYECKask CBS3b
XuMudeckas CBA3b B MOJIEKyJIe OpOMOBOJOPOA

Kakoii Tum cBsi3u MeXa1y aTOMaMu KaJlnsl ¥ KUCIIOpPOJa B KapOoHaTe Kaus

Kakoii Tun cBsi3u Mex a1y aToMaMu KUCIIOpOJia U yriepoja B KapOoHaTe Kaausl

Kakoil Tun cBsi3u Mex a1y aToMaMu KUCIIOpOJia U BOAOPOia B KapOOHAaTe Kalus

KoBasieHTHBIE HENOJSAPHBIE XUMUYECKUE CBSI3U UMEIOTCS B BEI[ECTBAX

K pazneay 5. Iucnepcubie cucteMbl. PactBopbl. Crioco0bl BbIpaskeHUs1 KOHIEHTPALMU

O O O O O O O O

HcTunaHbIN pacTBOp — 3TO

YacTtulisl ucnepcHoil Gpa3pl HICTUHHBIX PACTBOPOB UMEIOT Pa3Mephl:

JucnepcHas ¢a3a MUIMYIUX HAITUTKOB

A3po30I5eM SIBISETCS:

DOMynbcus — 3TO CUCTeMa, 0Opa3oBaHHAas

[Tpumepamu pacTBOPOB, OJIM3KUMU 110 CBOMCTBAM K HICATBHBIM, SIBISIFOTCS PACTBOPHI

IIpu pacTBOpeHUN IPOUCXOIAUT

PacTBOp, B KOTOPOM BELIECTBO MpPH JAaHHOW TemImeparype OoJblle HE pacTBOPSETCS, T.C.
pacTBOp, HAXOISIIMHCS B COCTOSHHUU paBHOBECHs C TBepAod (a3oii pacTBOpsieMoro
BEILIECTBA, HA3bIBACTCS

HenacelleHHpIil pacTBOpP — 3TO pacTBOP, B KOTOPOM IIPH JaHHBIX TEMIIEpaType U JaBICHUU
HEBO3MOJKHO JlaJibHEllIIee pacTBOPEHHUE yKE COJEpIKaIIEerocs B HEM BellecTBa (Ja-HeT)
IlepechllleHHBI pacTBOp — O3TO PacTBOpP, KOHLEHTpalUs BELIECTBA B KOTOPOM BBIIIIE
KOHIIEHTPALlMU HACBILIEHHOT0 pacTBOpa (MpH JaHHBIX TEMIIEpAType U JaBJIeHUH )(/1a-HET)

K pa3neay 6. Teopus 3;1eKTpoMTHYECKOH Trcconnanus. Peaknium noHHOro oomMeHa.

o O O O

CreneHp qUCCOLMALIMN PACTBOPEHHOTO 3JIEKTPOJINTA BO3PACTAET MIPH

Kucnsie conu npu quccoruaniy 1aioT

["a3 BeIAENIACTCS TTPU B3aUMO/ICHCTBUU PaCTBOPOB

CoxkpaienHoe HOHHOe ypaBHeHHe Ba®" + SO42 = BaSOs COOTBETCTBYeT B3aMMOIEHCTBHIO
MEX]y BEIlleCTBaMU

CokpamernHoe wnoHHOe ypaBHeHme COsz> + 2H" = CO, + H20 cooTBeTcTBYyeT
B3aMMOJICHCTBHUIO MEX/Ty BEIIECTBAMU

UMUYEeCKO peakiuu Mexnay ruapokcugoM Mmeau (II) m pactBopoM cepHON KHCIOTHI
COOTBETCTBYET COKpAIIEHHOE HOHHOE YpaBHEHHUE

B BoiHOM pacTBOpE CTYNEHYaTO AUCCOLUUPYET

paBaenuio peakiuun CuCly + 2 KOH = Cu(OH)2 + 2 KCI cooTBeTcTBYeT COKpaIéHHOE
WOHHOE ypaBHEHHE

B cokpaméHHOM MOHHOM ypaBHEHUHU peakIUU a30THOW KHUCIOTHI ¢ ruapokcuaom meau (II)
cymma K03 HUIIMEHTOB paBHA

VYpaeaenuto peakimun  Zn(OH)2 + HoSO4 = ZnSO4 + 2 H2O  cooTBETCTBYET COKpaEHHOE
HMOHHOE ypaBHEHUE



K pasneny 7. MoHHOe npou3BeieHne BOAbI, BOMOPOAHbIH NOKa3aTe b, ['uapoans cosei

o IlpousBeneHne KOHLEHTpPALMM TMAPOKCHI-MOHOB U HMOHOB BOJOPOJA HA3bIBAETCS MOHHBIM
MIPOM3BEICHUEM BO/IbI (71a-HET)

3Ha4yeHre HOHHOIO IIPOU3BEIEHUE BOIBI P KOMHATHOH Temmeparype

BonoponHbeiM nokasareneM Ha3bIBaeTCs

B neiitpansHoit cpene pH

KouienTparus HoHoB Bogopoaa 10° Mons/n. BEMUCINTL KOHIIEHTPAIMIO THAPOKCHI-HOHOB
u pH pactBopa

Peakuus cpens! npu 3Hauenun pH=11

Peakuus cpens! npu 3Hauenuu pH=11 kucnas (na-Her)

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

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

IIpu pH<7

ITpu 3Hauenuun pOH paBHOM 7 peakuus cpeipl

3anummre udpoit pH BogHOTO pacTBOpa, B KOTOPOM KOHIIEHTpAIMs THApOoKcHI-nonoB OH-
pasHa 1071° moms/n

3anummre mudpoii pH pacTBopa, KOHIIEHTpALUs BOJIOPOIHBIX HOHOB B KoTopoM pasHa 0.001
M

XUMHUECKOE B3aUMOJICHCTBHE COJIM C MOJIEKYJIaMHU BOJIbI HA3bIBAETCS

Peakius rusiposmsza OTHOCUTCS K PeakLUsiM

['maponu3y He MOABEPrarTCs CONM, 00pa30BaHHbIE

Bribepure conm, 00pazoBaHHOM c1ab0il KHCIOTON M CUIIBHBIM OCHOBAaHHEM

O O O O O O O O O O O

(@]

o O O O

K pa3neay 8. KomniekcHble coequHeHust

@) Teopnﬂ KOMIIJICKCHBIX COCI[I/IHGHI/Iﬁ OCHOBaHa
©) I_[eHTpaJ'IBHOG MCCTO B KOMIINICKCHOM HMOHC 3aHUMACT

o Yacruna(kaTMOH, AaHMOH, HEHTpajbHas  MOJIEKyNa), KOTOpas  KOOpAMHHUPOBaHA
KOMILIEKCO00pa3oBaTeieM Ha3bIBaeTCs

o KoopanHanmoHHOE YUCIIO YKa3bIBaeT Ha

o CreneHp OKUCIIEHHS HOHA-KOMIUIEKCOOOpasoBarelis B komiuiekcHoMm nose [Ni (NHz)sCI]*

o Bribepute popmyny nenranuanoaxadeppara (1) kanus

o KommiekcHomy coequnennio K3[Co(NHz)2 (NO2)s] cooTBeTCTBYET Ha3BaHue

o B coenunennn Ks[Fe H2O (CN)s] koopanHAIIMOHHOE YUCIIO PABHO

o KowmmekcHple coenuHEHHs MO TEPBUYHON UCCOIMAIMM BBICTYNAIOT KaK CHJIbHBIC

AIIEKTPOJIUTHI (Aa-HET)

o KowmrmekcHple COenWHEHHsT IO BTOPUYHOM HCCOIMALMU BBICTYMAIOT KaK CHJIbHBIC
AIIEKTPOJIUTHI (Aa-HET)

o KoHcranTa paBHOBECHs JUCCOIMALMU KOMIUIEKCHOTO HOHA Ha3bIBAETCS

o KoHcraHTa ycTOMYMBOCTH - 3TO BeIMUMHA 00OpaTHasi KOHCTaHTE HECTOMKOCTH (J1a-HET)

o Yem MeHbIIIe 3HAUEHUE KOHCTAHTHI HECTOMKOCTH, TeM YCTOIYMBEe KOMIUJIEKCHBIN HOH (1a-
HET)

o Ilpu pactBoperun Naz[Zn(OH)a] B Bozie 0Opa3yroTcs

CrerneHb OKUCIICHUS] HOHA-KOMIUIEKCOOOpa3oBares B KoMIuiekcHOM coequaennn K[ PFs)

o HasBanwuto — rekcanutpoxo6anstar (III) kanus coorBeTcTBYeT hopmyna

o



IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TectupoBanue 00y4arOIIUXCS UCTIONB3YETCS B TEKYIIEM KOHTPOJIE U B MMPOMEKYTOUHON
aTTeCcTalluy JUIsl OLICHWBAaHUS YPOBHS OCBOCHHOCTH CTYJICHTAMH DPA3JIMYHBIX PA3ICIOB U TEM
JUCHHIUITMHBL U Tpou3BoauTcs B cucteme moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypainbs» https://Ims-test.gausz.ru.

[IpenogaBaTtens pa3pabaThiBaeT M pa3MellaeT HA CTPAHHIIE CBOEro Kypca TeCThl,
yKa3bIBasi B UX HACTPOWKAX JAThI, KOT/Ia TECTHl OYAYT MOCTYIHBIMH ISl IPOXOXKICHUS, BPEMS,
KOTOpPO€ OTBOJUTCS HA BBIMOJIHEHHE OJHOM MOMBITKH, KOJIMYECTBO MOMbBITOK, MMPEIOCTABISIEMOE
KOKI0MY cTyneHTy. O0yJaromuecs moaydaoT HHPOPMAIUIO O JaTe ¥ BPEMEHHU TECTUPOBAHUS.
B Ha3HayeHHOE BpeMsi CTYACHTHI 3aX0JST B cucTeMy MOodle ¢ JIMYHOro aKKkayHTa U MPOXOMISAT
tectupoBanue. llocne TecrupoBanusi dpopmupyercs Tabmuia ¢ oneHkamu oOydarommuxcs. [lo
pe3ylbTaTaM MPOBEPKH PE3yJIbTaTOB TECTUPOBAHUS BBICTABISIOTCS OLICHKU B COOTBETCTBHH C

KPUTEPUSIMHU.
IIkaJjia onleHUBAHUS TECTUPOBAHMS HA 3a4eTe
% BBINIOJIHEHUS 32/1aHUSI Pe3yabTat
50-100 3a4TEHO
MmeHee 50 HE 3a4TEHO
Bonpocs! 1151 ¢1a4u yCTHOTO 3a4eTa
Kon
KOMIIETEeH Bompocsr
107078

1. ArtomHO-MonekymsipHoe yueHue. OCHOBHbBIC OHATUS XUMHUH.

2. 3aKoH COXpaHEHHUS MAacChl BEIIECTB, €r0 3HAYCHUE B XUMUH.

3. 3aKoH KpaTHBIX OTHOIICHHIA.

4. 3akoH MOCTOSIHCTBA COCTaBa.

5. 3akoH ABorapo, ciaeicTBUs U3 3aKoHa. MosIpHBINH 00BeM.

6. OCHOBHBIC Ta30BbIC 3aKOHEI.

7. 3akoH »DKBHMBAJIEHTOB, TMOHATHE 00 »HKBuUBaNeHTe. CrocoObl pacueTa
SKBUBAJIEHTA MIPOCTOTO U CJIIOKHOTO BEIIECTRA.

OIlK-1 8. OTKpbITHE STEKTPOHOB M PEHTTEHOBCKUX JTy4eH.

9. OTKpBITHE W CYINTHOCTH SIBIICHUS DPATUOAKTHUBHOCTH JJIEMEHTOB, O-, -, Y-
Ty4u.

10. Monens atoma /. Tomcona. [Tnanerapras monens Pesepdopnaa. [Toctynater
bopa.

11. CoBpemeHHbIe TpeAcTaBiIeHUsI O CTpoeHHH aroma. CocTaB aTOMHBIX sIIEp.
[TonsiTre 06 u3oTOMAX.

12. KBanTOBBIC YHCIIA.

13. Pacnipenenenue 31MeKTPOHOB MO dHEPreTudecKuM ypoBHAM. [Tpunmmmn [Taymm.
[TpaBuno Xynna. IIpaBuna KieukoBckoro.

14. TlompiTkH KIaccUPUKAMU XUMUUYECKUX dTeMeHToB 10 /.M. Menneneena.

15. OtkpeiTHe MeHaeneeBbIM epruogndeckoro 3akona. [lepunoanyueckuii 3aKoH.

16. CtpykTypa MNEpHOAMYECKONW CHCTEMBI DJIIEMEHTOB. VI3MeHeHHe CBOWCTB
AJIEMEHTOB TIO MEPUOAAM H TPYIIIIaM.

17.s-, p-, d-, f-aemMeHTBI M UX MeCTO B mepuoauyveckoit cucteme. CemeiicTBa B
I1C.

18. XapakTepucTHKa JIEMEHTa M0 UX MOJOKEHHUIO B IEPUOIUYECKON CUCTEME.



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

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.
30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

Xumudeckass cBsa3b [loHstue 00 »sHeprum cBs3u. Haceimaemoct u
HaIpPaBJIE€HHOCTh XUMHYECKOU CBSI3HU.

[TonsiTe o rUOpPUIM3ALMU DBJICKTPOHHBIX OOJIAKOB M MPOCTPAHCTBEHHOM
KOH(UTYpaIK MOJICKYJI. G- U T-CBSI3b.

KoBanentnass xumuueckas cBsizb. OOMEHHBII U JOHOPHO-AKLENTOPHBIH
MEXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOM CBS3H.

WNonHas xumMnueckast CBsi3b.

Merannuueckas CBA3b.

Bonopoanas cBA3b. MexXMOIEKyIsIpHbIE B3aUMOICHCTBHUS.

HucnepcHbie cucteMbl. CTeneHb AUCIIEPCHOCTH BemecTBa. Kiaccudukanus
JUCIIEPCHBIX cUCTEM. PacTBOPHI Kak JUCIIEPCHBIE CUCTEMBI.

Knaccu¢ukanus uctuHHBIX pacTBOpoB. PacTBopumocTs. ['mapaTHas Teopus
pactBopos J[.1. Menneneena.

PactBopumocTth  BemiecTB. TeroBele  3(QexTsl TpH  PacTBOPCHHH.
3aBUCHMOCTbh PACTBOPUMOCTHU OT JIABJICHHS U TEMIIEPATYPHI.

OOmass ~ XapakTepUCTHKa  PAacTBOPOB W Mpolecca  PacTBOPCHHS.
PacTtBOpUMOCTH TBEPBIX, KUIAKUX U FA3000pa3HBIX BEILIECTB.

Konuentpanust pacTBOpPOB U CIIOCOOBI €€ BBIPAKECHMUSI.

Teopuss  snexktponutuyecko  aucconumanuu.  CreneHb,  KOHCTaHTa
3EKTPOJIUTUYECKON JUCCOLIMALINH.

[Ipumenenne 3akoHa JIEUCTBYIOIIMX MacC K HOHHU3AUM  CJIAOBIX
ANEKTPOIUTOB. 3aKOoH pazbaBieHus OcTBanbia.

OcCHOBHBIE  TIOJIO)KCHHUS TEOPUU  CUJIBHBIX  AJIEKTpoJuTOB. I[loHsTHE
AKTUBHOCTH HOHOB.

Peaknuu monHoro oomeHna. YcnoBus nportekanus. CocTaBieHUE ypaBHEHUN
peaxkiuii HFOHHOTO OOMEeHa.

Huccoumanusa Boabl. MoOHHOE TpOM3BEAEHHME BOABI M €ro CBOMCTBA.
Bogopoausrii mokasarens. bydepHsie pacTBOpEI.

Pacuét u meroasl nuzamepenust pH pacTBopos.

I'upponu3  coneit. Tunuunble cnydam ruaponusza. OOpaTuMbli U
HeoOpaTUMBbIN THIPOIH3.

OcHOBHBIE  TOJOXEHUS  KOOPAMHAIIMOHHOM  Teopun  0Opa3oBaHUS
KOMILIEKCHBIX CO€TMHEHUM.

Homenkinatrypa u wu30oMepHusi KOMIUIEKCHBIX COEIWHEHUW. 3HAuYeHHUE
KOMIUIEKCHBIX COCIUHEHUIN B XUMHH.

Hucconmanuss KOMIUIEKCHBIX COEIWHEHUW. YCTOMYMBOCTh KOMILUIEKCHBIX
coegnHeHnil. KOHCTaHThI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHOT'O HOHA.




Oo0pa3sen 3a4eTHOr0 OMJIeTa (2 ceMecTp)

®OI'bOY BO I'ocynapcTBeHHBIHN arpapHblid yHUBEpcUTET CEeBEpHOro 3aypaibs
ATpOTEXHOJIOTHYECKUNA UHCTUTYT

Kadenpa obmeii xumun um. M. J1. Komuccaposa

YyeOHas qucuuruinHa XuMust

JU1s1 HanpaByieHUs noaAroToBku 35.03.06 «ArpouHxeHepus»

3aueTHbIi Omier Ne 1

1. Xumunyeckas cBsizb [lonsitue o0 sHeprum cBsi3u. HackllmaeMocTh M HanpaBiICHHOCTh
XAMHUYECKOMU CBSI3H.

2. Homenknatypa u wu30Mepusi KOMIUIEKCHBIX COEIUHEHHH. 3HaYeHHE KOMILJIEKCHBIX
COEMHEHUIN B XUMHH.

3. HaiiTu mpoleHTHYI0O U HOpMaJIbHYIO KOHIEHTparuu 1,5M pacTBOpa COJITHOW KHUCIIOTHI
(rmotHOCTH pactBopa 1,05r/mi)

Cocrasui: Pasmanosa B.E. / / « » 20 1.
3aBenyromnmii kKageapoit / « » 20 1.

IIpoueaypa oueHuBaHus 3a4era
3ader MpOXOAUT B MUCbMEHHOW (opmMe U B ¢opme cobecenoBaHMs 1O MaTepHaly
muciuminHabel. OOydaromeMycst JOCTaeTcsl BapUaHT 3aJlaHUsl MyTeM COOCTBEHHOTO CIIy4aiHOTO
BbIOOpA M MpenocTaBisgercs 15 MUHYT Ha MOATOTOBKY. 3alllMTa FOTOBOIO PEIIEHUS MPOUCXOAUT
B BHJe co0OeceloBaHMsS, Ha YTO OTBOJAUTCA 5 MHHYT. 3aJaHHE COCTOMT M3 3 BOMPOCOB,
TpeOyIOIe YCTHOTO W MMChMEHHOTO OTBETa (TE3UCHI OTBETa, (DOPMYJIbl 3aKOHOB U BEIHYHH B
HEro BXOJSIINX, CXEMbI, YDABHEHU).

IIkaja oueHMBAHUS YCTHOI'O 3a4eTa

OrueHKa Omnucanue

3aYTEHO | CTYJEHT CaMOCTOSATENIbHO OTBETMJ Ha TEOPETUYECKHE BOIMPOCHI, HamMcal
BBIPQKEHUS IS 3aKOHOB, YKa3al BEJIMYMHBI B HHUX BXOISIINE W CIMHUIIBI
U3MEPEHUs; pellaeT 3aJaHue, UCIOJb3ysd BEChb apCceHal UMEIOIUXCS 3HAHWM,
YMEHMH U HaBBIKOB; yMEET OL€HMBaTh, aHAJIM3UPOBaTh M 00001IaTh, AENaTh
BBIBOJIbI; BJIaJieeT CHocoOaMH peIleHHs 3a/JaHus; OCBOMJ HM3ydaeMble 3aKOHBI,
NpaBujIa U TIOHSTHS

HC 3a4TCHO 06yqa101u1/117lc;1 AO0IMYCTHUIT FPY6LIG OIIMOKH M HE MOT MNPUMCHUTL ITOJTYYCHHBIC
3HaHUA JAJ4 BBIIIOJHCHUA 3adaHusA, HE CMOI' 000CHOBaTh MIPHUMCHACMBIC
IMOJIOKCHH A ; 3aKOHBI, ITPaBUJId U ITOHATHA HE OCBOCHBI




IIpumepHble 3aaHUA I IK3aMeHa B (pOpMe TeCTUPOBAHUS

Komnerennus OIIK-1. CriocoOeH pemaTh THIOBBIE 3a7a4i MPO(HEeCCUOHATBHON TSI TEIIbHOCTH
Ha OCHOBE 3HAHUM OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBEHHBIX HayK ¢ IpUMCHCHHUEM
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUI

K paszgeay 9. DaekTponpoBoaHocTh pacTBopoB. KoHaykromerpust

o XOopoIIo IPOBOJIHUT IEKTPHUUECKUIT TOK paCTBOP

BriOepuTe MpOBOJHUKH IEKTPHUUSCKOTO TOKA

o Pacnonoxxure HOMepa BOJHBIX PACTBOPOB B MOPSIKE YBEIUUCHHUS SJCKTPONPOBOAHOCTH | —
KOH, 2 — HCI, 3 - H.COs3, 4 — KCI 5 - C;Hs0H (oTBeT BBEeCTH B BH/IE IOCICI0BATCIIBHOCTH
udp 6e3 mpodesoB)

o Meron, OCHOBaHHBIN Ha U3MEPEHUU JICKTPOIPOBOJIHOCTH PACTBOPOB, HA3BIBACTCSI

o KoHaykTomMeTpusi NpUMEHSETCS Ui ONPEACICHUS BJIAKHOCTH IIOYBBI, 3€pHA, KOPMOB,
MIPOJIYKTOB (J1a-HET)

o BelpaxxeHue 3akoHa HE3aBUCHMOTO TIEPEMEIICHHSI HOHOB JJISi PACTBOPA AJIEKTPOJIUTAa HMEET

BUJI

3akoHa HE3aBHCUMOT0O TIEpEMEIIICHHSI HOHOB OTKPBIT CBaHTe AppeHHycOM(1a-HeT)

3akoHa HE3aBHCUMOT0O TIEpEMEIIICHHSI HOHOB OTKPBIT Briibrensmom Kombpayiem (1a-Her)

Y aenbHast AIEKTPOIPOBOIHOCTD —

DKBHUBAJICHTHAS 3JICKTPOIPOBOIHOCTD —

[Tpu yBenrueHUH KOHIICHTPALUH JICKTPOJIUTA yIIEIbHAS JICKTPOIPOBOTHOCTh pacTBOpa

DJIEKTPONPOBOIHOCTh PACTBOPOB AIEKTPOIMTOB C MOBBIIICHUEM TEMIIEpaTyphl Ha 1 Tpamyc

o

O O O O O O

K paszgeny 10. O0mmue cBoiicTBa MeTa1JI0B

Kpurepuii, nexxaiunii B OCHOBE pa3AeieHUsI METAJLIOB Ha JIETKUE U TAKEIIbIE

B 3eMHoi1 kKOpe Oosbllie Bcero

Br16epuTe ps camMoro TBEpIOro ¥ CaMoro TYromjaaBKOro METaJIJIOB COOTBETCTBEHHO

[Tpu HarpeBaHUU AIEKTPONPOBOIHOCTh METAJNIOB YMEHbIIaeTCsA(qa-HET)

SIBieHMe CyniecTBOBaHMSI MeTaljla B pa3HbIX (oOpMax B TBEPAOM COCTOSHUHU, WIIH

CIIOCOOHOCTh MPUHUMATh Pa3INYHbIE KPUCTAJUINYECKUE (POPMBI

o CBOWCTBO METAUIOB BbIOpAchIBaTh AJIEKTPOHBI C IOBEPXHOCTH IMOJA  JAeHCTBHEM
AJIEKTPOMArHUTHBIX BOJIH, YTO OOYCIIOBJIEHO cJa0O0i CBSA3bIO BAJIEHTHBIX 3JEKTPOHOB C
AIPOM

o CBoiicTBO MeTasioB, O0OYCIOBIEHHOE NPUCYTCTBHEM B HEM CBOOOJHBIX 3JIEKTPOHOB,
KOTOpBIE HAIIPABJIEHHO NEPEMEIAIOTCS ITPU HAJIOKEHUU DIIEKTPUYECKOTO TOKA

o Merann, WCHONB3yeMbI [ CIUIABOB, MPUMEHSAEMBIX B CAMOJETOCTPOEHUU; JIA
BOCCTAHOBJICHMSI METAJIOB U3 OKCUOB: YCTOMYMBBI KOPPO3UH, C MAJIOW INIOTHOCTBIO —

o Ilapa wMeramnoB, koTopas OymeT BbIpabaThiBaTh HauOOJbIIEe HAMNpsHKEHUE B
raJIbBAHUYECKOM DJIEMEHTE

o DOwueprus, HeoOXoauMmas s YyHAJICHUS DJIEKTPOHA M3 M30JMPOBAHHOIO aTromMa Ha
0ECKOHEUHO 0OJIBIIIOE PACCTOSHUE

o BennuunHa, KOTUYECTBEHHO XapaKTEpPHU3YyeT CIOCOOHOCTh MeTajla OTAaBaTh JJEKTPOHHI B

pacTBOpE, T. €. €r0 BOCCTAHOBUTENBHBIE CBOWCTBA

O O O O O

K paszgeay 11. Xumnuyeckasi KHHeTHKA

o OCHOBHOJ 3aKOH XUMUYECKON KMHETHKH TJIACUT
o OCHOBHO¥ 3aKOH XUMHUYECKON KMHETHUKHU HA3BIBAETCS



O

OCHOBHOM 3aKOH XUMHUYECKOW KMHETHKU C(HOpMyIUpOBaH

[TopssioOK XMMHMYECKOM peaklMM — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHCTAHTY
CKOPOCTH XUMUYECKOW PEAKIIUHU B BBIPAXKEHNUHU 3aKOHA AEHCTBYIOLIMX MacC (J1a-HET)

[TopssIoK XMMHUYECKOM peaklUy — 3TO CTENEHb B KOTOPYIO HYKHO BO3BECTH KOHILIEHTPALUIO
pearupyrouux BEIECTB B BEIPAKEHUH 3aKOHA JEHCTBYIOIUX Mace (1a-HeT)

Yucno MOeKyJ, y4acTBYIOIUX B 3JIEMEHTAPHOM aKT€ XMMHUYECKON peaKklMU — 3TO

EnuHnia namepenus CKoOpocTH TOMOIN€HHOM XMMHUYECKON peakiuu

Bo ckompko pa3 Bo3pacTeT CKOpOCTh XuMmHueckoil peaknuu 2A(r) + B(r)= C, ecam
KOHIIGHTpaLus BemecTBa A yBennuuTces B 3 paza? (0TBeT jnaiite nudpoii)

Bo ckosibko pa3 yMEHBLIMTCS CKOpOCTh XuMmuueckoil peakumu A(r) + 3B(r)\= C, ecnu
KOHIIEHTpalus BemecTBa B ymenbiutes B 3 paza? (oTBet gaiite nudpoi)

OneHnTe M3MEHEHHE CKOPOCTH XUMHUYecKoi peakuuu 2A(r) + B(r)= C, eciu KOHLIEHTpAIHIO
BellecTBa A yMEHbBIIUTH B 3 pa3a, a KOHLIEHTPAIMIO BemlecTBa B yBennuuts B 3 pasza
CxopocTh TOMOTE€HHOI peakliuy MpOTEeKaIoIIeii B BOJHOM PacTBOPE 3aBUCUT OT

Cpennsisi CKOpPOCTb TOMOT€HHONW XMMHMYECKON peaklud M0 H3MEHEHHIO KOHIICHTpAluu
u3MepsieTcs

K kakoii Teopuy OTHOCUTCSI JaHHOE OIpe/eNieHHE: B PEaKI[M MOTYT y4acTBOBATh TOJIBKO TE
MOJIEKYJbI, DJHEPrus KOTOPBIX OOJblIe CpeaHeld »JHEPruu MOJEeKyd Ha KaKyko-TO
OTIpE/ICNICHHYIO BEINYUHY

OHeprus akTUBALUU JIEKUT B IUAINIa30He

K pazneay 12. OkucuTeIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

O O O O O O O O

O O O

O O O O O

o

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU Ha3bIBAIOTCS

Oxucnurens — 310

[Tponiecc BoccTaHOBIEHUS — ITO IPOLIECC

JlaHHOE BeIIECTBO SABJISETCS TOJIBKO OKUCIUTEIEM

JlaHHOE BelIeCTBO SABISETCS TOIbKO BOCCTAHOBUTEIEM

VY CcTaHOBUTE COOTBETCTBUE MEXKY MTOJIypeaKIed U Ha3BaHUEM IIpoLiecca

YcTaHOBHUTE COOTBETCTBUE MEKY YPaBHEHHEM XMMHUECKOHN peakluy U €€ TUIIOM
VYcTaHOBUTE COOTBETCTBHE MeEXAy aTroMoM d¢ocdopa B ¢opMylie BelIecTBA MU €ro
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIMU CBOMCTBAMHU, KOTOPBIE OH MOXKET MPOSBIISATH
OKHCIUTENbHO-BOCCTAHOBUTEILHOM peaKkiuel sBisieTcs

BoccranoBuTEIbHBIE CBOMCTBA a30T MPOSABIAET B pEAKLUN

B coenunenusax: PH3, P205, H3PO3 ¢ochop umeer creneHn OKHCICHHS, COOTBETCTBEHHO
paBHBIE:

BoccranoBHTEIbHBIE CBOMCTBA KEJIE30 NPOSBISAET B PEAKIIUN:

MuHUMaJIbHYIO CTETIEHb OKUCIIEHUSI XJIOP MPOSBIISET B COCUHEHUH

Cxeme mipesparenns Fe® — Fe?* cooTBeTCTBYeT XUMHUYECKOE YpaBHEHHE

HauOonpIryro cTeneHb OKUCIEHUS! MapraHell UMEeeT B COSIMHEHUN

B ypaBHenuun peakumu, cxema kotopoir H202 + HI — H20 + 12 kospdunment nepen
(bopMyIoit OKHUCIUTENS PaBEH

OanHaKoBYIO CTENEHb OKHCIECHUS JKEJIe30 MPOSIBISIET B COETUHEHUSX:

K paszpeay 13. DuaexTposus. 3aK0OHbI JJIEKTPOJIM3A.

DIIEKTPOJIN3 —

HOHOHHHT@J’IBHoe HApsOKCHUE, KOTOPOE HaJA0 IMPUJIOXKUTH K JJICKTpOAaM, HJIA TOr'O 4TOOBI
AIIEKTPOJTH3 M1 OECTPENsITCTBEHHO HA3bIBACTCS

[Ipomeccrl Ha katozae K(-) mpu anexTponuse



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

Omnpenenure BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIEr0 Ha aHOAE NPU DIIEKTPOJIN3E
BOHOTO pactBopa conu KCI

Omnpenenute BepHOE YpaBHEHHE IPOLECCa, MPOTEKAIOMIEr0 Ha KaToAE IPH DJICKTPOIIU3E
BOHOTO pacTBopa conu KCI

Omnpeznenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJAE NPHU DIIEKTPOIIU3e
BOJHOTO pactBopa conu AgNO3

Omnpenenute BepHOE ypaBHEHHE IpoIecca, MPOTEKAIOUIET0 Ha aHOJAE NPHU DIIEKTPOIIU3e
pacmiaBa conu AgNOs3

Omnpenenute BepHOE YpaBHEHHE IPOLECCA, MPOTEKAIOMIEr0 Ha KAaTOAE IPH DJICKTPOJIU3e
pacmiaBa conu AgNOs3

Omnpeznenute BEpHOE ypaBHEHHE Ipolecca, MPOTEKAIONIETO Ha aHOAE MHPU DIICKTPOIIH3E
pactBopa coinu AgNOs3

[Tpu anexTponuse paciuiaBa CyjibQara MarHusi Ha KaToJIe BBIACISCTCS BOIOPOI (J1a-HET)

K pasneay 14. daexkrpoxumudeckue npoueccobl. [loreaumomerpus

O O O O O

O

o

Ha rpanwuie pa3nena ¢a3 T/ BO3HUKaET

Ypasuenue HepHcra oTpaxkaet 3aBUCUMOCTh

YpaBHeHuUe, Jiexkallee B OCHOBE TOTEHIIMOMETPUYECKOTO METO/1a

DNEeKTPOIHBINA MOTEHIIMAT BOSHUKAET Ha TpaHuIle pa3aena a3

PaBHOBeCHBIN 3NIEKTPOJHBIM MOTEHILMAT PACCUYUTHIBAIOT MO ypaBHeHuto Baut-T'odda (ma-
HET)

Ypasuenue HepHcra, onpenensioniero paBHOBECHBIM AIEKTPOAHBIIN MOTEHIIHAI UMEET BH/]I
Ha rpanune pasnena ¢a3 T)k BOSHUKAET CION U3 3apsSKEHHBIX YaCTHUII, KOTOPBIM Ha3bIBaeTCS
(3 cnoBa)

Meton  uccienoBaHUS, OCHOBAHHBI Ha  M3MEPEHUU  DJICKTPOABMKYIIEH  CHIIBI
rajlbBaHMYECKOTO AJIEMEHTA, Ha3bIBACTCS

[ToreHIIIOMETPHS TTPUMEHSIETCS /ISl OTPEACTIeHUS KOHIICHTPAMN BOJIOPOJHBIX MOHOB (a-
HET)

[ToTeHIOMETpHS TPUMEHSETCS AJIs OTPEIeNICHHUs] COTECOePKAHUS (J1a-HET)

K paspeny 15. Koppo3us mera/ioB. Crioco0bl 3alliMThI 0T KOPPO3HH

o

0O O O O @)

O

Koppo3usi sBasieTCsl HEKOHTPOIUPYEMBIM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIM IPOLIECCOM,
IIPU KOTOPOM METaJLI, TePSAsl AIEKTPOHBI, OKUCIIAETCS (J1a-HET)

Koppo3ust npoucxoauT ¢ BeIJIEIEHUEM SHEPTUHU U pacCEMBaHUEM MeTalia (J1a-HeT)
Koppo3usi siBisieTcs KOHTPOJHMPYEMBIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM IPOLIECCOM,
pU KOTOPOM HOH MeTaJlla IepeX0AUT B BOCCTAHOBIEHHYIO (hOpMYy (Aa-HET)

Koppo3sus — 3ro

Mertainn npu Koppo3uu

IIpnunHOM KOPPO3UU SABISAETCA

Haubosnbiiee pacnpocTpaHeHHE HMEET KOpPPO3Us METaIOB TOJBKO C KHUCIOPOAHOM
Jenoaspusanuent (qa-Her

Haubosnee akTuBHO KOppoaupyeT

PesynpTar mpoTekaHus KakMX XMMHMUYECKHX PEAKIU, B KOTOPBIX IOCIE pa3pyLICHUs
METAIJIMYECKON CBA3M, aTOMbl METalyla M aTOMBbI, BXOZSIIME B COCTaB OKHCIIUTENEH,
00pa3yIoT XUMHUYECKYIO CBSI3b

YpaBHeHHUE, KOTOPOE MOXKET ObITh IPUMEPOM Ia30BOM KOPPO3UHU



K paszpeay 16. Kosusmurarusnsle cBoiictBa. Kpnockonus

o Meron, ocHOBaHHBI Ha W3MEPEHUU MOHWKEHHSI TEMIEPaTypbl KpUCTAIIU3AlUA PACcTBOPA,
Ha3bIBACTCS
o Kpuockonus npumensieTcst 1ist OonpeieeHuss OCMOTUYECKOTO JaBJIeHUs (Ja-HeT)
o B ocHOBe KpHOCKOMMYECKOro METOA JICHKHUT
o Broipaxxenue nepBoro 3akona Payns ans pactBopa 31€KTpOIUTa UMEET B
o Hag pacTtBopom naBieHuE HACHIIIEHHOTO Iapa pacTBOPUTENS BBILIE, YEM HaJ YHCTHIM
pacTBopuTeieM (Aa-HEeT)
o Hapg pactBopoM naBineHHE HACBILIEHHOIO [1apa PacTBOPUTENS BCETAa HUXKE, YEM HAJ YHCTHIM
pacTBopUTeieM (Aa-HET)
o PacrtBOp caxapa u pacTBOp IOBapeHHOMN COJM IIPU OJAMHAKOBBIX MOJISJIbHBIX KOHLIEHTPALMIX
3aMEp3HYT IIPU OJJHOM U TOM ke TeMIieparype (Aa-HeT
o 3akoH Banrt-I'opda mno3Bonser paccUUTHIBATE OCMOTHYECKOE JIaBICHHE pa30aBICHHBIX
pPacTBOPOB (1a-HET)
o Ilpm oagnHakoBON KOHLIEHTpAILMM PacCTBOPEHHOI'O BEIIECTBA KOJUIMIaTUBHbIE CBOWCTBa (Ap,
pocm, ATkp, ATkum) pacTBOPOB 31EKTPOIUTOB
o Pacnonoxure HoOMepa BOAHBIX pacTBOpOB B MOPSAKE IOHMKEHUS TEMIIEparyp
kpucraumusanuu 0,1m Boaubix pactBopoB 1 — CaCly, 2 — CoHsOH, 3 - KCI, 4 - CH3COOH
(OTBET BBECTH B BUJIC MTOCIICOBATEILHOCTH (P Oe3 MpoOeioB)
IIIkajia OeHUBAHUS TECTUPOBAHMS HA JK3aMeHe
% BBINOJHEHHS 3aJaHUS Baau no 5-6anbHoii cucreme
86 — 100 5
71-85 4
50-70 3
MeHee 50 2
Bonpocs! 1J1s1 cAa4M YCTHOTO J3K3aMeHa
Ko
KOMHGT@HHHI/II/I Bompocer
1. DaexTponpoBOAHOCTb CpeA, YAeNdbHas 3JIEeKTPOIpOoBOAHOCTh. Crocod
M3MEpEHUS U NpaKkTuieckoe npuMeHenre. Konaykromerpus.
2. DKBHUBAJIEHTHAas 3JIEKTPONpPOBOAHOCTh. COOTHOIIEHHE €€ ¢ YyAeIbHOH
AIIEKTPONPOBOIHOCTHIO M C MOJBUKHOCTBIO MOHOB. 3akoH Koinbpaymia.
ITpakTHyeckoe NpUuMeHeHNe
3. IIpakTHueckoe onpeneneHne KOHIyKTOMETPHUECKUM METO/IOM CTENICHH U
KOHCTaHTBI 3JIEKTPOJIUTHYECKON AUCCOLUAINH CITa0BIX 3JEKTPOIUTOB.
OTTK-1 4. Ilpaktuueckoe  ompejelieHue  KOHIYKTOMETPHUUECKUM  METOJOM

AKTUBHOCTH U K03(p(pUILIMEHTa aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB.

Konaykromerpuueckoe TutpoBanue. OCHOBBI METO/A, TPUMEHEHHUE.

6. Ilonmoxxenue MetayuioB B mepuoauueckoir cucreme [I.M. Menneneesa.

Crpoenne aTOMOB METAJIJIOB.

dusnyeckue cBoicTBa MeTaLIOB. [[puMeHeHne meTanios.

8. CmocoObl TMONlydeHHs METAUIOB W3 OKCHIHBIX, CYIb(QHUIHBIX U
KapOOHATHBIX Y.

9. XwuMuyeckue CBOHCTBA METAJIJIOB.

o

~




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

Xumuueckass KuHeThka. CKOpOCTh XHMMHUYECKOM peakiuuu. 3aKoH
JENCTBYIOIUX Macc (OCHOBHOM 3aKOH KMHETHUKH), €T0 MaTEMaTHYECKOE
BbIpakeHHe. KOHCTaHTa CKOPOCTH XMMHUYECKOU peaKini,

[Topsiiok U MOJNEKYJIAPHOCTh peakiuid. OCHOBHOM 3aKOH KWHETHUKH IS
peakuuu 1-ro, 2-ro, 3-T0 NOPSAIKOB.

Ilepuon momynpeBpauieHus. 3aBUCUMOCTb IE€pUOAA IOIYIPEBPAIICHUS
OT HaYaJIbHON KOHIEHTPALINH BEIIECTBA.

Binsnue temmneparypel Ha CKOpPOCTb XMMHUYECKUX peakuuid. [IpaBuiio
Bant-T'odda. Dueprus aktuBauu, ypaBHeHHEe AppeHuyca.

Kartaimz wu ero ¢opmbl. MexaHusMm J€HCTBHA — KaTaau3aTopa.
@depMeHTATUBHBIA ~ KaTajlu3, €ro OcoOGHHOCTH U 3HAYEHHE B
OMOJIOTUYECKHX IMPOIIeCCaXx.

CnoxHnble peakiiuu. Kunetrka nenHbix peakiuu.

OO0paTUMOCTh XMMHUYECKHX PEAKIMHA, XMMHUYECKOe paBHOBECHE. 3aKOH
JIEHCTBYIOIIMX Mace i1 00paTUMBIX peakuuil. KoHcTanta paBHOBecHS.
Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle-Illarense.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. I[IpuHumn cocraBiaeHus
YpPaBHEHUN  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuii. Merox
AJIEKTPOHHOTO OallaHca.

BakHeiilive OKUCIUTENN U BOCCTAHOBUTENH. BiinsiHue cpelibl Ha TeueHue
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

THUIbI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

CrpoeHue u MexaHuU3M OOpa30BaHME JABOMHOIO 3JEKTPUYECKOIO CIIOS.
Onektpoa.  ODNEKTpOAHBIM  moTeHuuan.  YpaBHeHue  Hepncra.
Bonopoanslii anexTpoa.

XUMHYECKUE W  KOHIICHTPALIMOHHBIE TallbBAHUYECKHME LENH, HX
anexTpoaBkyias cuia. Usmepenne D1C.

[Torenumomerpusi. UuaukatopHbie 31eKTpoabl. CTEKISHHBIN 3J€KTPOI,
€ro yCTPOWCTBO M NPHUHLUMII JEHCTBUS. OJEKTPOAbl CPABHEHMS.
XnopcepeOpsHbIi IIEKTPO/I, €T0 YCTPOMCTBO U MPUHIIUIT ACHCTBHUS.
[ToreHunomeTpuyecKuit METOJ ornpezeneHus KOHIEHTpaluu
BOJOPOJHBIX HOHOB CTEKJIIHHBIM 2JIEKTPOIOM.

TepmoanHamMu4ueckass HEYyCTOMYUBOCTh MeTauioB. Koppo3us meramios u
e€ BUIbl. XUMHUYECKasi KOPPO3HUs METAJUIOB.

DNEeKTPOXUMHUYECKast KOppo3ust METaJIJIOB. Mexanusm
IIEKTPOXUMUYECKOM KOPPO3UN METAIIJIOB B Pa3HBIX Cpelax.

CniocoOBl 3aIIUThl METAJJIOB OT KOPPO3HUH.

KonnuratuBHble CBOICTBA pacTBOPOB 3JIEKTPOIUTOB U HEIJIEKTPOIUTOB.
[TonwkeHne JaBiI€HHWs HACBILIEHHOIO Tapa pacTBOPUTENS  Haj
pacTBOpPOM.

3akonbl Payns. Kpuockomus u €€ mpakTUYECKOE MPUMEHEHUE.
D0ynuockomnus 1 e€ MpakTH4YecKoe MpUMEHEHHE.

OcMmoc. OcMmoTHYECKOE [aBJICHHE M €ro u3MepeHue. 3akoH BaHT —
'odda. buonornyeckue npoueccsl ¥ 0CMOC.

Tepmoxumusi. OHranmpnus. 3akoH [ecca W €ro  CleACTBUS.
TepMoxuMHUuecKre pacyEThl.

XuMudeckasi TepMOJIMHaMKKa. DHTponus, dHeprus [ mboca.

3akoHbl ~ TepmMoauHaMukd. OlleHKa  BO3MOXHOCTHM  NPOTEKaHMs
XAMHYECKOW PEaKIUU.




IIpoueaypa oueHuBaHHUSA IK3aMeEHAa

IIpoMexyTouHas arrecTanys, KaKk KOMIUIEKCHOE MEPONPUATHE, BKIIOYACT IPUEM
YCTHOTO JK3aM€Ha. ODK3aMEHbl INPUHUMAIOTCS NPENOoAABaTENsIMHU, BEAYIIMMH JIEKIIMOHHbBIE
3aHATHS. B oTAenbHBIX cilyyasx Mpu OOJIBIIOM KOJIMYECTBE IPYII Yy OAHOIO JIEKTOpA WU IpU
OOJNBIIONW YMCIEHHOCTH TPYHNBl C paspelieHus 3aBeAylomero Kadeapoil oryckaercs
IIPUBJICYCHUE B IIOMOIIb OCHOBHOMY JIEKTOPY IIPENOAABATENs, ITPOBOAUBIIETO MPAaKTHYECKUE
3aHATHUSL B TpyIIax. JK3aMeH IMPOBOJUTCS TOJBKO IPU IMPEABABICHUU CTYJIEHTOM 3a4€THOM
KHIWKKH M IIPU YCJIOBHM BBIIIOJHEHHSI BCEX KOHTPOJIBHBIX MEPONPHUATHH, NPEAYCMOTPEHHBIX
y4eOHBIM IIJIAaHOM M paboueil mporpamMmoi o nzydaemoit aucuuruinie. CTyieHTaM Ha SK3aMeHe
IPEOCTaBIIAETCs IPaBO BIOPATh OJMH U3 OMieToB. Bpems noarotoBku k orBery cocraniser 30
MUHYT. [I0 MCTEYEeHMM YCTAHOBIECHHOTO BPEMEHU CTYIEHT JOJDKEH OTBETUTh HA BOIIPOCHI
9K3aMEHAIlMOHHOro Omiera.  Pe3ynbTaTel 3K3aMeHa OLIEHHMBAIOTCS 10 YEThIPEXOaIbHON
CUCTEME («OTJIMYHO», «XOpOIIO», «YyJOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO») U
3aHOCATCS B DK3aMEHALMOHHYIO BEIOMOCTb M 3aUETHYI0 KHWXKKY. B 3a4eTHyr0 KHUXKKY
3aHOCSATCS TOJIBKO IIOJIOKUTEIbHBIE OLICHKU. lloanucanHelii mnpenoaaBaTesieM 3K3EMILLAP
BEJIOMOCTH CIaéTcs HE MO3/1HEee CIEAYIOLIEro JHs B A€KaHaT, a BTOPOil XxpaHuTcs Ha kadenpe. B
ClIy4yae HESIBKM CTYJEHTa Ha K3aMEH B JK3aMEHALIMOHHOM BEIOMOCTHU JEJIAeTC OTMETKA «HE
aBuics». CTyOeHTbl, HE MNpolIeNUIMe NPOMEXYTOUHYK aTTecTalli O rpaduky ceccuu,
JIOJIKHBI JIMKBUINPOBATh 33J0JKEHHOCTh B YCTAaHOBJICHHOM ITOPSIKE.

Ikaja oueHMBaHUs YCTHOI'O K3aMEHa

Orenka Onucanue

OneHka «OTIMYHO» BBICTABISETCS OOYYalOIIEMYCs, €CIM OH IIyOOKO M IPOYHO
YCBOWJI IPOTPaMMHBIM MaTepHaj, HCYepIbIBalolle, [OCIEA0BAaTENbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3jaraeT, MOKa3bIBaeT BEPHOE NMOHMMAHME XUMHUYECKOU
CYIIHOCTH PacCMaTpPUBAEMBbIX SIBIIEHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
5 JTaeT TOYHOE ONPEEIICEHNE U UCTOJIKOBAHUE OCHOBHBIX IOHATHI, 3aKOHOB, TEOPUH,
a TakXe MPaBUJIbHOE ONpeAETICeHNEe XUMUUECKUX BEJIMYMH, YMEET TECHO YBS3bIBATh
TEOPHUIO C MPAKTUKOM, CBOOOAHO CIPABISAETCS C 3aJadyaMH, BOIIPOCaMU U JIPYrUMU
BUJAMU TPUMEHEHHUs 3HAHWH, NPaBWIBHO OOOCHOBBIBAE€T IPHUHATOE pELICHHUE,
BJIa/IEET Pa3HOCTOPOHHMMHU HaBBIKAMHM W TPHUEMaMH BBIIIOJIHEHUS MPAaKTHUYECKUX
3az1ad.

OneHka «XOpolIo» BBICTaBIsIETCST OO0ydaloIIeMycsi, €ClIM OH TBEpPAO 3HaeT
MaTepuai, 'pPaMOTHO U MO CYLIECTBY M3JIaraeT €ro, He JOIYCKas CYIIECTBEHHBIX
4 HETOYHOCTE B OTBETE HA BOINPOC, MPABUIBHO NPHUMEHSAET TEOPETUUYECKUE
IIOJIOKEHUST TPU  PEIIEHWM MPAKTUYECKMX BONPOCOB M 3a1ad, BIAJEET
HEO0OXOUMBIMU HAaBbIKAMU U MIPUEMAaMH UX BBITIOJIHEHHUS.

OrneHka «y/lOBJIETBOPUTENILHO» BBICTABISETCS OOyyaroleMycs, €cid OH HMeeT
3HAaHUS TOJBKO OCHOBHOIO MaTepHasna, HO HE YCBOMWJ €ro JeTalei, JOoIycKaeT
3 HETOYHOCTH, HEJJOCTATOYHO NpaBHIbHbIE (POPMYIUPOBKH, HAPYLIEHUS JTOTHYECKOM
MOCJIEZIOBATEIbHOCTH B HM3JIO)KEHUU MPOTPAMMHOIO MaTepuana, HCIbITHIBAET
3aTpyAHEHUS NMPHU BBHIIOJHEHUU MPAKTHUYECKUX padoT.

OrneHKka «HEYAOBJIETBOPUTEILHO» BBICTABISETCS OOydaromeMycs, KOTOpBIA He
3HAET 3HAYUTEIHLHON YacTH MPOTrPaMMHOTO MaTepuaia, JOMYCKaeT CYIIECTBEHHbBIS
2 OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYAHCHUSIMH BBIMONHSET MPAKTUYECKUE
paboTtsl. Kak npaBuio, olleHKa «HEYJOBJIETBOPUTEILHOY» CTaBUTCS 00YyYarolmIMMCs,
KOTOpBIE HE MOTYT MPOJOKUTh 00yUeHHE Oe3 JOMOIHUTETbHBIX 3aHITHIA




O0pa3en ’Kk3aMeHAIMOHHOTO OuJieTa (3 cemecTp)

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

Kadenpa obmeit xumuu um.M.J1. Komuccaposa

VYyebOHas nucuuIuInHa XUMUA

JUIsl HatlpaBiieHUs ToAroToBKH 35.03.06 «ArpouHKeHepus»

Dk3amMeHHaUMOHHbBIN OmiteT Ne 1

1. DOxBuBaneHTHast 3JIEKTPOIIPOBOAHOCTb. CootHomieHue eé c YAEIBHOU
3IEKTPONPOBOJAHOCTHIO M C MOJABMKHOCTBbIO MOHOB. 3akoH Kombpaymia. Ilpaktuueckoe
IPUMEHEHNE

2. Ocmoc. OcMoTuyeckoe JnaBlieHHWEe U ero wusMmepenwe. 3akoH Bant — Todda.

buonorunueckue mpoueccel 1 0CMOC.
3. 3anmummuTe ypaBHEHHs PEaKIMil THIPOIH3a U YKaXHUTE XapakTep Cpeibl JJisi pacTBOPOB
CIIEIYIOIINX COJIeH: a) cynbuTa Hatpus; 0) ximopuaa meau (11).

Cocrasui: Pasmanosa B.E. / / « » 20 1.
3aBenyromnmii kKageapoit / « » 20 1.
2. Kputepuu oneHuBanus pedepara u NnpuMepHbIi nepeyeHb TeM

Tembl pedepartoB:

1. MexmonekyaspHoe B3auMojeicTBUE. buonormyeckas posib  MEXMOJIEKYISIPHBIX
B3aUMOJICHUCTBUIA.

. I'ubpunnzanus opoutaneit. ['eomerpudeckas popma MoJIeKyI.

. Xumu4eckast u (pu3ndeckas TeOpUU pacTBOPOB.

. [Ipon3Benenne pacTBOPUMOCTH.

. CHIIbHBIE DJIEKTPOJINTHI B COBPEMEHHOM TEOPUH MIEKTPOINTUIECKON JUCCOLUALIH.
. 3HaueHNe KOMILJIEKCHBIX COETUHEHUI.

. MarHuTHbIE ¥ ONITUYECKHUE CBOMCTBA KOMIUIEKCHBIX COEAMHEHUH.

. IIpocTpaHCcTBEHHAs CTPYKTYypa KOMIUIEKCHBIX COCAMHEHUH.

. Knaccudukanus raibBaHUYECKUX 2JIEMEHTOB.

10. XuMuueckre UICTOYHUKH TOKA.

11. TonvBHBIE 37IEMEHTBHI.

12. DnexTpoabl CpaBHEHUS.

13. UnaukaTopHBIE ANEKTPOIBI.

14. Snexrpodopes. Dnekrpoocmoc. OOIaACTH TPUMEHEHUS.

15. Metonbl U3MepeHHss OCMOTUYECKOT 0 1aBICHUS.

16.3akoH Payns u antupussl.

17. Onpenenenue MOJIEKYIIPHONH MAacChl KpUOCKOIIMUECKUM METOJIOM.

O 00O 0Tk WN

IMpouenypa ouennBanusi pedgepara

B paboueit nporpamMmme AUCHUITHHBI TPUBOIUTCS MEPEYCHD TEM, CPEIN KOTOPBIX CTYAEHT
MOET BBIOpaTh TeMy pedepara.

[TapameTpsl OLIECHOYHOTO CPECTBA:

- nH(OpMaLIMOHHAs I0CTATOYHOCTb;

- COOTBETCTBHE MaTepuaia TeMe U IJIaHy;

- CTHJIb ¥ SI3BIK M3JIOKEHUS (I1e1ecoo0pa3Hoe MCIOIb30BaHIE TEPMUHOJIOTHH, TTOSICHEHNE



HOBBIX MOHSATUN, TAKOHUYHOCTb,

- JIOTUYHOCTb, MPABUIBHOCTH IPUMEHEHUS U 0(hOpMIICHUS IIUTAT U Jp.);

- HaJIM41e BBIPAKCHHONW COOCTBEHHOM MO3UIINY;

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

- BJIQJICHUE MATEPUAIIOM.

Ha 3amuty pedepara, coctosuryro u3 3amuThl pedepaTta U OTBETOB Ha BOIPOCHI,
orBogutcs 10-15 MuHyT.

Kpurepun ouenku pedepara

OueHka Omnucanue

BBICTaBIIAETCA oOOydaroleMycsi, eciad TeMa pedepaTra IOJHOCTBIO PaCKpPhITa,
3aYTeHO | colepaHue pedepaTa COOTBETCTBYET IUIaHy, CTYACGHT XOpOLIO  BIAJeeT
MaTepUajIoM, YCIEUTHO OTBEYaET Ha BOIIPOCHI.

BBICTABISICTCSl OOydarolemMycsi, eciii Tema pedepara HE PacKpbITa, COICPKAHUE

HE pedepara He COOTBETCTBYET ILIaHy, BJaJeHHe MATEPUATIOM YaCTHUHOE, CTYIEHT HE
3a9TCHO | orpeyaer Ha Gonee ueM 50% BOIPOCOB.
3. Kputepuu oneHHBAHHS COOOILEHHsI M NPUMeEPHBIii IepeyeHn TeM

Tembl cooO1eHuMit:

. 'a30BbIE 3aKOHBI.

. KopnyckyJsipHO-BOJIHOBBIE CBOMCTBA MUKPOYACTHLL.

. Penxo3emenbHbIe 27IEMEHTHI.

. Kpucramnoruapars!.

. IIpoTonmTnyeckas Teopus KUCIOT U ocHOBaHUM. Kuciors! u ocHoBanus JIptonca

. TpynnopactBopumsble coequHenus. [IpousBenenrne pacTBOPUMOCTH.

. IIpuHIMNanbHas cxema U3MEPEHUs MEKTPOIPOBOJIHOCTH PaCTBOPOB.

. Ilonmy4yenue cBepX4nCThIX METAIIOB. ['anpBanocTerus. ['anpBaHoIaCTHKA.

. Karanus. Teopus rereporensoro karanuza. @epMeHTaTUBHBIN KaTalu3.

10. DnexTpoaBMIKYIIAs CHJIAa M HAIPABJICHUE MIPOTEKAHHS OKUCINTEIbHO-BOCCTAHOBUTEIBHOM
peaxkuuu.

11. Ind¢ysuonnslit noreHman. buonornueckoe 3HaueHue 11PPy3MOHHBIX U MEMOPaHHbBIX
MOTEHLINAJIOB.

12. OcMmoc. DeKTpoocMoc.

13. ArperatHoe cocrosinue BemiecTB. [Iporecc. Buasl nponeccos. 3akoH 'ecca u ero cieacTBus

O©oOoONO OIS, WN B

IIpouenypa oneHMBaHUA COOOIIEHH I

Ilo COOTBCTCTBYIOIIMM TEMaM CTYACHTBI T'OTOBAT C006HI€HI/I$I MU BBICTYIIAIOT MECPC
ayIUTOpPHEN ¢ OKJIaJaMu, pacCUYMTaHHBIMH He Ooisiee yeMm Ha 10 MUHYT, COIPOBOMXKIAIOITUECS
(0 BO3MOKHOCTH) JIEMOHCTpAIMe CaiIoB TUOO0 HArSAHBIM Pa3JaTOYHBIM MaTepHAIIOM.
[TpucyTcTBylOmE MOTYT 3ajaBaTh BONPOCHl JOKJIAIYMKy, BHOCUTH CBOM J00aBIE€HUSA K
CKa3aHHOMY.

[Tpu omeHKe COOOIIEHUS MOXET OBITh HCIIOJIb30BaHA JI00Asi COBOKYIMHOCTh M3 CIEIYIOIINX

Kpumepues.

— COOTBETCTBHE BBICTYIJICHUS TEME, TTOCTABJICHHOM IIEJIM U 33J1a4aM;

— TIPOOJIEMHOCTH / aKTyaJIbHOCTb;

— HOBW3HA / OPUTUHAIBHOCTb ITOJTYICHHBIX PE3YJIbTATOB;

— TyOuHa / IOJTHOTa PACCMOTPEHUS TEMBIL;

— JoKazatenpHas 6a3a / apryMeHTHPOBAHHOCTD / yOIUTENbHOCTh / 000CHOBAHHOCTH BBIBOIOB;




— JIOTUMHOCTD / CTPYKTYPUPOBAHHOCTH / IIEIIOCTHOCTh BBICTYIUICHUS;
— pedeBas KylnbTypa (CTHJIb U3JIOKEHUS, SCHOCTh, YETKOCTh, JIAKOHUYHOCTh, KPacoTa sI3bIKa,
y4eT ayAWTOPHH, OSMOIMOHAIBHBIM PUCYHOK pPEYH, JOXOJYHBOCTh, MYHKTYaJbHOCTb,
HeBepOaIbHOE COMPOBOXKACHHE, OKUBIICHUE peur adopu3MaMu, IPUMEpaMu, [IUTATaMH U T.11.);
— UCTIOJNB3YIOTCS CCBUIKM Ha MH(OPMAIIMOHHBIC PECYPCHI (CAalTBI, JIUTEpPATypa);
— HaIISTHOCTB / IPE3eHTa0eIbHOCTh (ecu TpeOyeTcs);
— CaMOCTOSITEIIBHOCTD CYKICHUH / BIIQJICHUE MaTEPUATIOM / KOMIIETEHTHOCTb.
— OTBETHI HA JOMOJHUTEIBHBIC BOIIPOCHI.

[IIxaja oneHUBAHNUS COOOIEHUI

Ormenka Omnucanue

I[eMOHCTpI/IpyeT ITOJIHOC ITIOHUMaHHEC BOIIpoOCa 110 TEMATUKE

OTJIUYHO
COOOILIEHNS, 1aET Pa3BEPHYThIE OTBETHI HA BCE 3a/I1aHHbIE BOIIPOCHI

I[CMOHCTpI/IpyeT SHAYUTCJIBHOC IMOHMMAHHEC BOIIPOCa II0 TCMATHUKE

XOpOIIIO
COO0O0IIIeHus1, HO KOe-TJIe I0MyCKaeT HeOOIbIlNe HETOYHOCTH B OTBETAX

JleMOHCTpUpYEeT YacTHYHOE NOHMMAaHUE [0 TEMAaTHKE COOOIEHMUS,
yIIOBJIETBOPUTENBHO | c1ab0 BiIageeT TEPMUHOJIOTHEH U OTBEYaeT TOJBKO Ha 4YacTb
3a/1aBacMbIX BOIIPOCOB

I[CMOHCTpI/IpyeT HEOOJIBIIIOE MOHHMAaHHE B ocjaoM, HO HE 3HACT

HEYHOBJICTBOPUTCIILHO
TCPMHUHOB U HC MOXXCT OTBECTUTHL HHA HA OAWH BOIIPOC

3. Kpurtepun BbInoJiHeHHsI KOHTPOJIBLHBIX padoT (3a0uHasi popma 00yueHust)

IIpoueaypa oneHMBaHUSI KOHTPOJIbHOM PadoThI

Temartuka 3agaHuil K KOHTPOJIbHBIM pa0OTaM yCTaHOBJIEHA B COOTBETCTBUM C Y4EOHBIM
wiaHoM. K HammcaHuio KOHTpOJbHOM paOOThl HalO NPUCTYHaTh IMOCIE M3Y4YEeHHUs paszzena
JUCLUIUIMHBI B COOTBETCTBUH C IPOrPaMMOI U METOAMYECKUMH YKa3aHUSIMH.

B cocraB KOHTpOJIBHOM pabOTHI BXOJAT HE TOJBKO CTaHAAPTHBIE 3a/1aHUs, HO U 3aJaHMUs,
TpeOyrolye, ONrucaHus MPOLECCOB MITM aHAIN3a SBJICHUN B KOHKPETHOH CUTYaIUH.

O6wvem pabotel cocraBisier 9-10 BapumaHTBI KOHTPOJNBHOW pPa0OTHI BBIOMPAIOT TI0
METOAMYECKHM YKa3aHUSAM JTUCIMITIIMHBI COTJIACHO JIBYM MOCJIEAHUM IHppaM HOMepa 3aueTHOH
KHWKKU. [lpu odopmiieHnn paboThl BONPOCHI KOHTPOJIBHOTO 33/JaHUS IEPENUChIBAIOTCS
nosHOCThIO. Ilocime kaxzoro Bompoca Jaercs YETKMM U SICHBIA OTBET. YPaBHEHUS pEeaKLHl
OpraHMYECKHUX BEUIECTB CIJIEyeT MHCaTh CTPYKTYpPHbIMH (GOpMysaMH U TOANHCHIBATH
HAauMEHOBAHMSI BCEX BEIIECTB 10 MEKIYHAPOJHOU HOMEHKIIATYPE.

CTyneHTHI BBINOJIHSIOT 33JaHHsI KOHTPOJIbHOM paboThl B TeTpaau, peructpupytot B 110
Y OTJAIOT Ha IIPOBEPKY MPENOAABATEII0 B HAYAJIE CECCHH.

IIpn oueHke ypoBHS BBINOJIHEHHUS KOHTPOJIbHOW pabOTBl, B COOTBETCTBHHM C
MOCTaBJIIEHHBIMU LEJISIMU U 3aJadyaMH JJIs JaHHOTO BUAA Y4€OHOH IesTeNbHOCTH, MOTYT OBITh
YCTaHOBJIEHBI CIIEYIOIINE KPUTEPUU:

e yMeHHEe paboTaTh ¢ 00BEKTaMH M3y4YEeHUs, KPUTUYECKMMH UCTOUYHUKAMH, CIIPABOYHOM
Y SHIUKJIONEIUYECKOM JINTEPATYpO;
yYMEHHE cOOUpaTh U CUCTEMATHU3UPOBATh MPAKTUUECKUNA MaTepua;

YMEHHUE CaMOCTOSITEIIbHO OCMBICIIATE IPOOJIEMY Ha OCHOBE CYLIECTBYIOIIMX METOJIUK;
YMEHHE JIOTUYHO ¥ TPAaMOTHO M3JIaraThb COOCTBEHHbBIE YMO3AKIIOUEHHS U BHIBObI;
yYMEHHUE aHaIU3UPOBaTh U 0000IaTh MaTepUal;




® YMEHHE IOJIb30BaThCA II0OATBHBIME HH(OPMAIIMOHHBIMU PECYypcaMu U MPABUIIBHO

UX MPENOJHECTH B KOHTPOJIbHOU padoTe.

IIpu oueHke ompenensieTcss NOJHOTA U3JI0KEHHUS MaTepualla, KaueCTBO M YETKOCThb, U
II0CJIEI0BATEIbHOCTh HW3JI0KEHUS MBICIEH, HaJIM4Yue JOCTaTOYHBIX IOSCHEHUH, KyilbTypa B
IpeIMETHOM 001aCTH, YUCIIO U XapaKTep OMNOOK (CYIIECTBEHHbIE WM HECYIIECTBEHHBIE).

Cywecmeennvie owubKy CBS3aHbl C HEJOCTATOYHOM IITyOMHOM M OCO3HAHHOCTBIO OTBETA

(Hanpumep,

CTYACHT HCHPABUWJIIBHO YKa3ajll OCHOBHLBIC IIPU3HAKHU HOHHTHfI, HBHCHHﬁ,

HENPaBWILHO C(OPMYIHPOBAHBl 3aKOHBI WM MpaBuja U T.I. WIH HE CMOT TPUMEHUTh
TEOpPETUYECKHE 3HAHUS JUII OOBSICHEHNS IPAKTUIECKUX SBICHHA. )

Hecywecmeennvle owubku ONpenensioTcsl HEMOIHOTON OTBeTa (HampuMep, CTYACHTOM
yIIyIIEeH U3 BUJa Kakoil — 1100 HeXapaKTepHbIH (akT MpH OTBETE HA BOMPOC) K HUM MOKHO
OTHECTH OIUCKH, JIOMYILIEHHbIE 10 HEBHUMATEILHOCTH).

3a KOHTPOJBHYIO pa0dOTy BBICTABIISIETCS OLIEHKA «3aYeT/HE3aYeT.

IlkaJjia oeHUBAHMS KOHTPOJILHOM padoThl (3a04Hast popma 00yueHust)

OrneHka

Onucanue

3auer

KonTponbHast paboTa BBIIOJIHEHA IO CBOEMY BapHAHTY, MPABUWIBHO O(OPMIICHA;
JOTIYIIEHO MO KAKIOMY 3aJIaHUIO 10 OJHOW HECYIIECTBEHHOU OIIMOKE U B OJIHOM
3a/IaHUM JIOMYIIEHA OJIHA CYIIECTBEHHAs OIIMOKA; MPUBEICHBI PUCYHKHU, CXEMBI,
(bopMyIIbI; BHIITOJIHEHHBIE PACueThl COOTBETCTBYIOT MPABUILHOMY OTBETY.

Hezauer

Kontponbnast paGoTta BBITIOJIHEHA HE IO CBOEMY BapHaHTy; JOIYIIEHO TIO
MATUACCIATH TPOLIEHTAM 3aJlaHuil MO0 OJHOW CYIIEeCTBEHHOM omubke, He
MPUBEICHBI PUCYHKH, CXEMBbI, (DOPMYJIBI; pacdeThl OTCYTCTBYIOT HJIM TPUBEIH K
HEBEPHOMY OTBETY.




