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@DoH/I OLIEHOYHBIX CPEACTB JUCUMIIJIMHBI (MOXYJISA)

XapakTepucTHKA pe3y/1bTaTOB 00y4eHHusl MO0 JMCIUIIHHE

Koa n
HAHUMEHOBa-
HHE KOoMIIe-

ransl (MHIUKA-

ypOBeHL OCBOCHHS KOMIICTCHIIUH

TOPbI) OCBOCHUSA Huoice . . .
TeHUHUHU (4a- . Ilopozosuiii Ipoosunympoiti Buicoxuii
KOMIeTeHI i HOpP0206020
CTH KOMIIe-
TEeHUHMH)
HT-1opka @pazmenmapnas | Obwas, Ho ne Coopmuposanuvie, | Chopmuposarnvle
OIIK-1- BrisiBnenue U | cnocobrnocme CMPYKMYpUpoSannas | no cooepicawjue cucmemamuieckas
Crocoben KIIaccu(puKaIis pemaTh 3amaun CcnocobHocmb TIpH- omoenvHbie npobe- | cnocobHocms pe-
peumiate 3az1a- | GU3MYECKUX u | mpodeccuo- MEHSITh HaBBIKH pe- Jibl HABLIKU Pellie- HICHHS 33/1a4 IIPO-
i npodeccu- | XUMUYECKUX MpPO- | HAJIbHOU Jes- IIEHHS 33/1a4H TIPO- HUs 33124 npodec- | deccHoHaTbHON
OHAJILHOI IIECCOB, IPOTEKa- | TEILHOCTH Ha (eccroHanbHON CHOHAJIBHOU Jesi- JeTeNIbHOCTH Ha
JIeITENIbHOCTH | IOIIUX Ha OOBEKTE | OCHOBE MCMONb- | JAEATSIHbHOCTH Ha TEIBHOCTH HA OC- OCHOBE HCII0JIb30-
Ha OCHOBe | mpodeccuoHab- 30BaHUA TEOpe- OCHOBE HCIOJIb30Ba- | HOBE UCIIONB30Ba- BaHMs TEOpETHYE-
UCIIONIb30BA- | HOM  JEATENbHO- | THYECKUX U HUSI TEOPETUYECKUX | HUSI TEOPETHYECKUX | CKHMX U IpaKTH4e-
HUS TEOPETH- | CTH. MPaKTHYECKUX U IPAaKTHYECKHUX OC- | M MPAKTUIECKUX CKHX OCHOB €cTe-
YECKUX n | H1-3onx1 OCHOB €ecTe- HOB €CTECTBEHHBIX I | OCHOB €CTECTBEH- CTBEHHBIX U TEX-
MpaKTHIe- Omnpenenenne CTBEHHBIX M TEX- | TEXHHYECKUX HBIX U TEXHHYE- HUYECKHUX
CKMX OCHOB | XapaKTEpPHCTHK HHYECKHUX HayK, a TAKXKe Mare- | CKHX HayK, a TaKXKe Ma-
€CTECTBEHHBIX | XHMHUYECKOTO HayK, a TaKxe MaTHYECKOTO aIma- HayK, a TaKXKe Ma- TEeMaTHYECKOTO
W TeXHHYe- | mporecca (sBie- MaTeMaTH4ecKo- | para TEMaTHYECKOTO anmapara
CKUX HayK, a | HHs), XapakTep- To amnmapara anmapara

TaK)ke Mare-
MaTHYECKOTO
anmapara

HOTO JUIsl 00BeK-
TOB npodeccro-
HaJbHOM 1es-
TENILHOCTH, Ha
OCHOBE JKCIIepH-
MEHTaJIbHBIX HC-
cJIeJOBaHUN
H-50pk1
Bri6op 6a30BbIX
(uznveckux u
XUMHUYECKHX 3a-
KOHOB JIJIsl pele-
HHS 33/1a4 TIPO-
(heccroHambHOM
JIeSITEIIbHOCTH




2. Hepeqeﬂb OLCHOYHbBIX CPEACTB /IJIsI KOHTPOJIsA C(l)OpMI/IpOBaHHOCTI/I KOM-

HeTeHHI/Iﬁ B paMKax INCHHUIIJIHNHBbI

2.1

- KOMIIJICKT SaI[aHI/Iﬁ JJISA BBIIIOJTHCHUA J'Ia60paT0prIX pa60T

—  BOMPOCHI /IS 3alIUTHI JJAOOPATOPHBIX padOT

OLIGHO‘IHBIG cpeacTBa ajid MpoOBCACHHA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU:

- TUIIOBLIC 3aIaHUA 110 BapuaHTaM JJI BbIITIOJIHCHH A KOHTpOHbHOfI paGOTLI;

2.2 OruleHOYHBIE CPEACTBA ISl MPOBEICHUS IPOMEKYTOUHON aTTECTAIIMU MO AUCIUIUIMHE (MO-

Iyno), B hopme:

- IK3aMCHa

Ilepeuenb KoMIe-

Jtansl popmMupoBanus (MH-

OueHo4YHbIE CpeCcTBA

OueHo4YHbIE CpeCcTBA

CnocobeH pemarb
3amauu npodeccuo-
HAJBHON JIESTENBHO-
CTH Ha OCHOBE HC-
TIOJTE30BAHHUS TEOPE-
THYECKUX U TIPAKTH-
YECKHMX OCHOB €CTe-
CTBEHHBIX M TEXHU-
YECKHX HayK, a TaK-
e MATEeMaTHIECKOTO
ammapara

BeisiBnenue u - kiaccugukanus
(GU3MYECKUX U XUMUYECKUX TPO-
[IECCOB, MPOTCKAIOIINX Ha 00BEK-
Te npodeccHoHaNBHOI JAesTeNb-
HOCTH.

H-30nK1

OrmpenieneHue XapaKTePUCTHK
XHMHYECKOTO IIpoliecca (sBiie-
HUS), XapaKTePHOTO I 00BEK-
TOB NPO(ECCHOHATBHOMN NesTeNb-
HOCTH, Ha OCHOBE DKCIIEpUMEH-
TaJIbHBIX HCCIIE0BaHUI
H-50mk1

Br160p 6a30BbIX GpU3HUECKUX U
XMMHUUYECKHX 3aKOHOB IS peliie-
HUS 3a/1a4 PO EeCCUOHATIBHOM
JeATEIEHOCTH

pabota

TeHIH AUKATOPBI 10CTHKEHU ) TeKYILIero KOHTPOoJs NMPOMEKYTOUYHOI aTTe-
(4acTu KoMIe- KOMIeTeHI Uil CTAlMHU
TEeHUHH)
OIIK-1 HT-1onx1 Bamanus JIP, kourpoabHas | OTuer mo nabopaTtopHoi

pabote, 3amuTa Jadopa-
TOPHOH paboTHI, BHIIOTHE-
HHE KOHTPOJIbHOM PaboTEI.
DK3aMeHaIMOHHBIC OUIIETHI




3. KpnTeplm H IIKaJla OCHUBaHUA 33I[3HHﬁ TEKYHIEI0 KOHTPOJIA 3HaHHﬁ,

YMeHl/Iﬁ, HaBbIKOB

3.1 Kputepuu u mikana olleHuBaHUs J1a00paTOPHBIX paboT

C uenpio pa3BUTHS YMEHHI M HAaBBIKOB B paMKax (pOPMHUPYEMBIX KOMIETEHIIUI 1O JTUCIUILIIMHE

npeamnojgaracTcda BBIITOJIHCHHUC H&GOpﬁTOpHHX pa60T, YTO HO3BOJIACT paCIIUPUTL MPOLECC IMO3HAHUA,

PacKpbITh NOHWMaHUE MPUKIIATHON 3HAYMMOCTH OCBaWBAEMOMN JAUCLIUILIHBIL.
[lepeuens nmabopaTopHbix paboT, OMKMCAaHKE MOPsIAKA BBIIOIHEHHS U 3alllUThl paboThl, TpeOoBa-

HUN K pe3yibTaTaMm paboThl, CTPYKTYpPE U COJAEP>KAHUIO OTYETa U T.II. NMPEACTABIEH B METOJIUYECKUX

YKa3zaHUAX 110 JUCHUIIIINHE.

Komnerenuusi, popmupyemasi M oneHnBaemMasi Ha JiadopaTopHbIX padorax

OIIK-1 peamusyercs B gactn «CrocobeH permath 3a1a9H TpOhECCHOHANBHOH JeATeNbHOCTH Ha OCHOBE HCTIONB30BAHHA TEOPETHIECKHX
U NIPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUUYECKUX HAYK...»

Yposenb chopmu

OBAaHHOCTH 3Tamna KOMIIETCHIINHU

Kpurepuu ouenuBanus (npumep)

3HaHui YMeHnii HasbikoB
Copmuposannuie Chopmuposantoe Yenewmnoe u  cucme- | 3agaHue BBITIOJHEHO MOJHOCTBHIO U MPaBUIIBHO.
cucmemamuueckue YMeHue HCIIOJIB30BAaTh | Mamudyeckoe npumeHe- OT‘IeT 10 na60paTopH0171 pa60Te IIOATOTOBJICH

3HAHUs O PEaKIUOH-
HOU CIIOCOOHOCTH
BCIIECTB: IICPHOIH-
YecKasl CHCTEMa dJle-
MEHTOB, KHCJIOTHO-
OCHOBHBIE U OKHCJIH-
TEJIbHO- BOCCTAHOBH-
TCIbHBIE  CBOMCTBaA
BEIIECTB, BHIAX XH-
MHYECKOMU CBSI3H,
XUMHUYECKUX CHUCTE-
Max: pacTBOPHI, JIHC-
MEPCHBIE  CUCTEMBI,
JNEKTPOXUMUIECKHE
CHCTEMBI, XHMHYE-
CKOH KWHETHKH,
SHEPTeTUKU XUMHYC-
CKHUX MIPOIIECCOB,
XUMHYECKOM H (pa3o-
BOM PaBHOBECHH,
CKOpOCH peakuuil u
METOJIaX €€ peryiu-
POBaHMSI, SIECKTPOIIH-
3€, KOPPO3UH MeTa-
OB M crmocobax 3a-
LIUTHI OT KOPPO3UHU.

3HAHHUS O XHMHYECKHX
CBOICTBAaxX BEINECTB U
0a30BBIX XHMHYECKUX
3aKOHaX IIPH PEIICHUH
3a71a4;

-HCIIOJB30BaTh OCHOB-
HBIE CIIOCOOBI 00paboT-
KA  OKCIIEPUMEHTAJIb-
HBIX JaHHBIX

HUe HABbIKOE BBIIOJI-
HEHUS XUMHYECKHX
Na0oOpaTOpHBIX ~ Omepa-
ouii, o0paboTKu pe-
3yNbTaTOB  JKCHEpHU-
MEHTa W COCTAaBJICHUS
OTYETOB

Ka4€CTBCHHO B COOTBETCTBHU C TpeGOBaHI/IHMI/I.
[TonaHOTa OTBETOB HA BOIMPOCHI IMPENOAABATENS
TIPH 3a1uTe padoTHI.

Chopmuposannvie,

HO cooepaicawjue
omoenvhble npobevl
3HAHUSL O PEaKIHOH-
HOH  crocoOHOCTH
BEIIECTB: IEPHOIH-
YyecKasi CUcTeMa dJie-
MEHTOB, KHCJIOTHO-
OCHOBHBIC M OKHCJIH-
TEJIbHO- BOCCTaHOBH-
TEJIbHbIE  CBOMCTBa

B yenom ycnewmnvie, HO
cooepocawue omoeb-
Hble npobenvl UCIONb-
30BaTh 3HAHUS O XMMH-
YECKHX CBOMCTBax Be-
miecTB U 0a30BBIX XH-
MHUYECKHX 3aKOHAX IpHU
peleHun  3ajad;

-HCIOJIb30BaTh OCHOB-
HbIE CTIOCOOBI 00paboT-
KH  OKCIIEPHUMEHTAJIb-

B yenom ycnewnoe, Ho
cooepocaugee omoeb-
Hble npobenvl npume-
HeHUe HABbIKOG BBITION-
HEeHUs XUMHYECKUX
71a00paTOpPHBIX —Omepa-
i, o00paboTkn pe-
3yJIbTaTOB  JKCIIEPH-
MEHTa W COCTaBJICHUS
OTYETOB

3aaHue BHITIOIHEHO MOJTHOCTHIO, HO HET AOCTa-
TOYHOTO OOOCHOBaHMSA WJIM TIPU BEPHOM peIlIe-
HUM JONYIIeHa He3HaunTeJbHas OIIMOKa, He
BIUSIONAS Ha NPAaBUIBHYIO MOCIEI0BATENb-
HOCThb paccyxJeHuil. Bce TpeGoBanums, mpenb-
SIBJISIEMBIE K PaboTe, BHINOITHEHBI.




BEIECTB, BUIAX XH-
MHYECKOH CBSI3H,
XUMHUYECKHX CHCTE-
Max: pacTBOPEI, AMC-
MEepCHBIE  CHCTEMBI,
JIEKTPOXUMUIECKHE
CHUCTEMBI,  XWMHYC-
CcKoOM KWHETHUKH,
SHEPreTUKU XUMHUYe-
CKHX MIPOLIECCOB,
XUMHYECKOM H (ha3o-
BOM paBHOBECHH,
CKOpPOCH peakuuil u
METOAAaX €€ peryiu-
POBaHUS, IEKTPOIH-
3e, KOPPO3HU MeTaj-
JIOB M crmocobax 3a-
IIATHI OT KOPPO3HH.

HBIX JaHHBIX

Obwue, Ho He
CMPYKMYypupo8a-
Hble 3HAHUSL O
PEaKIMOHHOW  CHO-
COOHOCTH  BEILECTB:
MEepHOANYECKas CH-
cTeMa  DJIEMEHTOB,
KHCJIOTHO-OCHOBHBIE
u OKHCJIMTEILHO-
BOCCTAHOBHTEIILHBIE
CBOMCTBA  BELIECTB,
BHIAX XUMHUYECKOH
CBS3U, XUMHUYECKHUX
CHCTeMaX: pacTBOPBHI,
JIICTICPCHBIC  CHCTE-
MBI, 3J'IeKTpOXI/IMI/I-

YECKHE CHCTEMBI,
XUMHUYECKOM  KHHE-
THKH, SHEPreTUKU

XUMHYECKHUX npo-
LIECCOB, XMMHYECKOM
1 (ha30BOM paBHOBE-
CHH, CKOPOCH peak-
OUA U MeTojax ee
peryIupoBaHus,
JJIEKTPOJIH3E, KOPpo-
3UA METAJJIOB U CIIO-
cobax 3amuTbl  OT
KOPPO3UH.

B yenom ycnewmno, uo
He  cucmemamuyecku
ocywecmensemvle  ¥C-
[OJL30BaTh 3HAHUSA O
XHUMHUYECKHUX CBOMCTBAX
BEIIECTB MU 0a30BLIX
XUMHYECKHX  3aKOHaX
[IpU PELICHUU  3a]1adY;
-HCIIOJB30BaTh OCHOB-
HBIE CIIOCOOBI 00paboT-
KH  DKCIePHMEHTAIb-
HBIX JaHHBIX

B yenom ycnewmnoe, Ho
He cucmemMamuyeckoe
npUMeHeHUe  HABbIKOB
BBIMIOJTHEHHS  XUMHUYE-
CKHX  J1abOpaTOPHBIX
ornepanui, o0padoTKH
pE3yIbTaToOB  AKCIEPH-
MEHTa W COCTaBJICHUS
OTYETOB

3agaHus BBITOJHEHBI YAaCTUYHO C OIMIMOKAMH.
JleMOHCTpHpPYET CpeaHnil ypOBEHb BBITOJIHEHUS
3aJaHusl Ha JabopaTopHyI pabotry. boipmmH-
CTBO TpeOOBaHMH, MPEABSABISIEMbIX K 33JaHUIO,
BBITTOJTHEHBI.

DpaemenmapHvle
3HAHUS O PEAKITMOH-
HOW CITOCOOHOCTH
BEIIECTB: MIEPUOJIN-
4yecKasi CUCTeMa dJie-
MEHTOB, KHCIIOTHO-
OCHOBHBIE U OKHUCIIH-
TeJIbHO- BOCCTAHOBH-
TeJbHbIE CBOMCTBA
BEILIECTB, BUIAX XU-
MHYECKOU CBSI3H,
XUMHUYECKHUX CUCTE-
Max: pacTBOPHI, JTUC-
MIEPCHBIE CHCTEMBI,
AIIEKTPOXUMUIECKUE

YacmuyHo 0C60eHHOE
VMeHue UCTI0Nb30BaTh
3HAHUSA O XUMHYECKUX
CBOMCTBAX BEIICCTB U
0a30BBIX XUMHUYECKHAX
3aKOHAX IPH PEIICHUH
3a7a4;

-HCIOJIE30BaTh OCHOB-
HBIE CIIOCOOBI 00paboT-
KH  DKCIIEPHUMEHTAIb-
HBIX JAaHHBIX

@Dpacmenmaproe  npu-
MeHeHue HABbIKOG Bbl-
IIOJIHCHUS XUMHNYCCKUX
abopaTopHBIX Omepa-
muii, o0paboTKu pe-
3yJIbTaTOB  JKCIIEPH-
MEHTa W COCTaBJICHUS
OTYETOB

3aiaHye He BBIIOJIHEHO

40)1%1

3agaHue BBINOJHEHO CO 3HAYMTENIbHBIM KOJIH-
YECTBOM OIIMMOOK Ha HHU3KOM YpoBHe. MHorue
TpeOOBaHUs, MPEABSIBIIEMblE K 3aJlaHUI0, HE
BBITIOJTHEHBI.




CHUCTEMBI, XUMUYE-
CKOU KMHETHKH,
SHEPreTUKN XUMHUYe-
CKHUX TIPOIIECCOB,
XUMHYECKOM | (hazo-
BOM DPaBHOBECHH,
CKOPOCH peakuuil u
METOJIaX €€ PeryJu-
POBaHUSI, HIEKTPOIIH-
3¢, KOPPO3UHU METall-
JIOB M cItocobax 3a-
IIUTHI OT KOPPO3HUHU.

Banabl

Kpurtepuu onennBanus

45 («OTIUYHOY)

100%-n0€e nocemnieHne NpakTUIECKUX 1 J1a00paTOPHBIX 3aHsI-
TUH, BBINOJIHEHUE padoT, 0hopMIIEHHE OTYETOB, AaKTUBHOE
ydacTHe B OOCYKJIEHUH TEM 3aHIATHUN M BHICOKUN YPOBEHB OT-
BETOB HA [TOCTABJIEHHBIE BOIIPOCHI, JEMOHCTPUPYIOIIHUN IIIy-
0oKoe ycBOEHHE MaTepHaa.

35 («xoporoy)

100%-n0€e nocemnienne NpakTHIECKUX U J1a00PaTOPHBIX 3aHs-
THIA, 0)OPMIICHUE OTYETOB, YIACTHUE B O0CYKICHUU TEM 3a-
HaTHiA. [Ipy npaBuIIbHOM MOHUMaHHST 00CYKAaEMbIX BOIIPO-
COB JIONYIIICHbI HE3HAYUTEIbHBIC OLIHOKH.

36 («yIIOBIETBOPUTEIILHOY)

75-100%-H0€ nocemeHne MPaKTHIECKUX U J1Ta00paTOPHBIX
3aHSATHH, BBIIIOJIHEHHE PadoT, 0hOpMIIEHHE OTIYETOB U y4a-
CTHE B 00CYXJICHUU TeM 3aHATUI. OTBETHI IEMOHCTPUPYIOT
CpeIHMI yPOBEHb IOHUMAHUs 00CYKIa€MBIX BOIIPOCOB, HE
0071a/1210T He0OX0IMMOI TITYOHMHOMN U MOJTHOTOM, JOMYCKAIOT-
Csl OIIMOKHU.

0 («HEYIOBIETBOPUTEIBHOY)

ITpomyck Bcex 3aHATHH IO HEYBaXKUTEIbHOW TPUUMHE WIN
HEy4yacTHe B 00CYX/I€HUH BOIIPOCOB HA MPAKTUYECKUX U JIa-
O0paTOPHBIX 3aHATHUAX, OTCYTCTBHE O(POPMIIEHHS OTYETOB 110
BBINIOJTHEHHBIM paboTaM. [TocTossHHBIN 0TKa3 OT 00CyXIeHus
U3y4aeMbIX TE€M, HU3KUNA/HUKE CPEAHEr0 YPOBEHb 3HAHUH,
YMEHHM, HaBBIKOB B COOTBETCTBUH C KPUTEPUSIMU OIICHHBA-
HUS.

3.2 Kpurepuu u 1mkana olleHUBaHUS KOHTPOJIBHON pabOThI

KoHnTponbHas
HUI/yMEHUI/HaBBIKOB B paMKax OIIEHMBAeMbIX KOMIETEHUUH M0 AUCUUILINHE. [lepeueHb KOHTPOJIBHBIX

npeHa3HayeHa s (OPMHUpPOBaHMS M IPOBEPKU

SajlaHI/II\/’I, PEKOMEHAAINHU 110 BBIITOJIHCHHUIO IMTPEACTABJICHBI B METOAUYCCKUX YKA3aHUAX.

B ®OC BKIIIOYEH TUIOBOM BapUaHT KOHTPOJIBHOTO 3aTaHUSI.

1. Cxonbko rpammoB K2SO3 motpebyercs mist mpuroroienust 101 5%-ro (o macce) pactBopa (p
=1, 15 r/mn) ?

2. HaiiTi MaccoByto /10J110 a30THOM KUCIIOTHI B pacTBope, B 1 11 koToporo cogepxurcs 300 r HNOs
(p = 1,2 r/mn).

KontponbHas pabora

5




Ckobko rpaMMoB KapOonaTa kanusi conepxkurcs B 300 mu 0,2H. pactBopa?

4. TInotHocth 50% - oro (mo macce) pactBopa HNOs3 paBna 1,25 r/mu. Paccuurtats MomsipHyto,

MOJISUTBbHYIO M SKBUBAJIEHTHYIO KOHLIEHTpALWu Ui 1 J1 3TOro pactBopa.

5. Hanummte MoJiekyIsipHoe U noHHBIE ypaBHeHus rujaponu3a Cu(NOs), 1o nepBoii cTyrneHu.

6. PaccraBbre K03()(HUIIMEHTHI B ypaBHEHUAX pEeaKkIMii (MOHHO-3JIEKTPOHHBIM METOJIOM), IPOTeKa-

IOIIHX I10 CXEeMaM:

BOCCTaHaBJIMBACTCA.

HNO3 + Ca — NH4NO;3; + Ca(NO3)2 + H,0
KoS + KMnOy4 + H,SO4 — S + K;SO4 + MNnSO4 + H,O

Vkaxunure JJIA Ka)I(HOﬁ PE€aKu OKUCIIUTEIIb U BOCCTAHOBHUTECIb, KAKOC BCUHICCTBO OKUCIISACTCS, KAKOE

7. Kakoa nmpuunHa Bo3HHKHOBeHUs DJIC B rambpBaHudeckoM deMeHTe. COCTaBbTe CXeMY MEJIHO-
[IMHKOBOT'O raJbBAHMUYECKOT0 3JIeMeHTa, paccuntaite ero JJ[C.

8. DnekTponu3 pacTBOpa HUTpaTa cepedpa MPOBOIWIM MPH cuiie Toka 2 A B TeueHue 4 4. CocTaBb-
T€ 3JIEKTPOHHbIE YpaBHEHUS IPOLECCOB, MPOUCXOAIMIMX Ha 3ekTpojax. Kakas macca cepedpa
BBIJICTIIIACh Ha KaTOJIe, U KaKoil 00beM rasa (H.y.) BeIIEISIeTCS Ha aHO/IE.

9. CocraBbTe NIEKTPOHHBIC YPAaBHEHHS aHOIHOTO M KaTOJHOTO MPOILIECCOB ¢ KUCIOPOTHON U BOJIO-
POJHOM Jenospu3alueil mpu KOppo3uH Mapbl MarHuii-Hukelb. CoCTaBbTe JEKTPOHHBIE YpaB-
HEHUS! aHOJJHOT'O U KaTOJIHOTO MPOIIECCOB.

KoMmnereHuuu (4acTb KoMIeTeHIun), GopMupyemMasi M OlleHHBaeMasi ¢ MOMOIIbI0 KOHTPOJIb-

HOTO0 3agaHusA

OHK']. Crniocoben peuaTths 3aiauu HpO(i)eCCPIOHaHBHOﬁ JACATECIIbHOCTH HAa OCHOBE UCIHOJIb30BAHUSA TCOPETUICCKUX U ITPAKTUYCCKUX OC-

HOB €CTECTBCHHBIX U TCXHUYCCKUX HAYK U MATEMATUYCCKOTO anmnapara

YpoBeHb chopMUPOBAHHOCTH Kpurepun ounenuBa-
3Hannit Ymenni HaBbikoB HHUA
Coopmuposannvie  cucme- | Chopmuposanroe ymenue Venewnoe u  cucmemamu- | KontponbHast pabora  BBI-
mamuyeckue 3HAHUA O Pe- | MCIONb30BaTh 3HAHUS O XUMHU- | YecKoe HpUMEHeHUue Haebl- | TIOJNHEHa IOMHOCThIO,  Oe3
AKIMOHHOW  CHOCOOHOCTH | YECKHX CBOMCTBAaX BEIIECTB U | k08 00paboTKH dKcHepH- | omHrOoK (BO3MOXKHA  OJHA
BCHICCTB: OKHCJIUTEJIEHO- | 0a30BBIX XMMUYECKUX 3aKOHAX MCHTAJIbHBIX TaHHBIX HCTOYHOCTbH, OIIMCKA, HC sB-

BOCCTAaHOBUTEJIbHBIE CBOM-
CTBA BCUICCTB, XHUMHUUYCCKHUX
CHUCTEMax: PacTBOPHI, 3JIEK-
TPOXUMHUUYECKHE CHUCTEMBI,
3JIEKTPOIIH3E, KOppO3UHU
METAJUIOB M CIIocobax 3a-
LIUTHI OT KOPPO3UU

IIPY PEIIeHUH  3a]ad;

JSIFOLIAsACS  CIEACTBHEM He-
MMOHUMAaHUS MaTepuana).

Copmuposannsie, Ho co-
deporcaugue omaoenvHble
npobenvl 3HaHUsi 0 PEeaAKIH-
OHHOM  CHOCOOHOCTH  Be-
LIECTB: OKUCIUTEIBHO- BOC-
CTAaHOBHUTCJIBHBIC CBOﬁCTBa
BCIICCTB, XHMHWYCCKHUX CHU-
CTeMax: pacTBOPBI, DJICK-
TpOXI/IMH‘{CCKI/Ie CHCTEMBI,
JIIEKTPOIIH3E, KOppO3uH
META/UIOB M CIIocoOax 3a-
IIUTHI OT KOPPO3UU

B yenom ycnewmnvie, no co-
depoicaujue omoeibHbvle Npo-
Oenbl NCTIONB30BATh 3HAHUS O
XMMHYECKHX CBOWCTBaX Be-
IIECTB ¥ 0a30BBIX XUMHUUECKHX
3aKOHaX MpPH PELICHUH  3a-
nad;

B yenom ycnewmnoe, no co-
depoicauyee omoenvHble
npobenvi npumeHeHue
HABbIKO8 00pabOTKM 3KcIle-
PUMEHTAIIBHBIX JaHHBIX

KoHTponbHas paboTa BbI-
MOJTHEHA MOJTHOCTBIO, HO
000CHOBaHUSI I1IATOB pele-
HUSI HEJIOCTATOYHBI, JIOITY-
1eHa oj{Ha HerpyOast ommo-
Ka WJIM JIBa-TpH HeJo4eTa, He
BIIMSIIOIIMX Ha TPaBHIIbHYIO
H0CJIeA0BATEIBHOCTD pac-
CYXJICHU.

Obwue, Ho He cmpyKmypu-
POBAHHbIE 3HAHUSL O Ppeak-
IMOHHOM CIIOCOOHOCTH BE-
MIECTB: OKHCIHUTEIHHO- BOC-

B Yeiom ycneutHo, Ho He cu-
cmemamuvyeckKu ocyuecmesi-
emble UCITI0JIb30BATh 3HAHUSA O
XHMUYECKUX CBOMCTBAX Be-

B yenom ycnewinoe, Ho He
cucmemamuyeckoe npume-
HeHue Hasblkos 00pabOTKH
9KCIECPUMEHTAIBHBIX  JaH-

B xonTpOIBHOIT padore mo-
MyIeHo 0oJiee OHOU TPY-
0oli ommOKHu miu 60Jee
JIBYX-TpeX HeJ0YeTa, HO




CTaHOBUTEJIBHBIE CBOWCTBA
BEILECTB, XUMHUYECKHX CH-
cTeMax: pacTBOPBI, 3JEK-
TPOXHUMHUYECKHE  CHCTEMBI,
JNEKTPOIIH3E, KOppO3uH
META/UIOB M CIIocobax 3a-
IIATBI OT KOPPO3HUHU

IIECTB U 6a30BBIX XUMUUYECKUX
3aKOHAX NP PEIICHUH  3a-
Aay;

HBIX

oOyuaromuiics BnajaeeT o0s-
3aTeNbHBIMUA YMECHUSIMH T10
TIPOBEPSAEMOH TEME.

3nanus ne cpopmuposarvl

Ymenus omcymcmeyiom

Hagviku omcymcmayiom

KonTtponsHas pabora He

BBIIIOJTHCHA.

4. KpuTepuM U HIKaJIa OLEHUBAHUSA Pe3yJIbTATOB 00y4eHHUs M0 JMCUUIJIMHE IPH MPOBe/Ie-

HHUH NPOMEKYTOYHOM aTTeCcTalllu

4.1 Kputepuu M 11Kajga OLEHUBAHUS PE3YIbTATOB OCBOECHUS JUCLMILIUHBI C IK3aMEHOM
JIist TUCHUIUINH, 3aKaHYUBAIOIIUXCS K3aMEHOM, PE3yJIbTAaT IIPOMEKYTOUYHON aTTECTAlUU CKJla-

JAbIBACTCA U3 6ann013, Ha6paHHBIX B XO€ TCKYILICTO KOHTPOJIA U ITPU ITPOBCACHUU 3K3aMCHA.

B ®OC Bxi1o4eH CIIMCOK BOIIPOCOB U 3az[aH1/n71 K 9K3aMCHY U TUIIOBOM BapHUaHT 3K3aMCHAIIUOH-

HOr0 Ouiera.

Crmcok BOIIPOCOB K 3K3aMCHY:

1.

2.

No o

10.
11.
12.
13.

14.

15.

16.

17.

OCHOBHBIE 3aKOHBI U MOHATHS XUMUHU. 3aKOH COXPAHEHHSI MacChl. 3aKOH MOCTOSHCTBA COCTaBa. 3a-
KOH 3KBHBAaJICHTOB.

N3mMeHenne XMMUUYECKUX CBOMCTB 3JIEMEHTOB U UX COCIMHEHHMM B IpyIIax U MepUoiax Mepuoanye-
CKOW CHCTEMBI

CBoiicTBa BaXXHEHIINX KJIACCOB HEOPraHMYECKUX COEAMHEHUH: OKCUJOB, KUCJIOT, OCHOBaHWH, CO-
nen.

DOHeprerudeckue 3Q(EKTh B XUMHUECKUX peakiusx. BHyTpeHHss sHeprus. DHTanenusa. CTanmapT-
Hasl SHTAJIBIUSA 00PAa30BaHUS XUMHUUECKUX COCTUHEHUH.

3akoH ['ecca. CnenctBus u3 3akona ['ecca.

OHTpOIHUA U €€ U3MEHEHHE MTPU XUMUYECKUX Ipoleccax. Beluncienrne n3aMeHeHus: SHTPOIHH.
Oneprust ['n60ca u ee U3MEHEHNE MTPU XUMHUECKUX MpoLeccax. Y CJIOBUS caMOIIPOU3BOIBHOTO MPO-
TEKaHUsI XUMHUYECKUX PEaKIIuil.

CKOpOCTh XUMHUYECKUX PEAKIUNA. 3aBUCUMOCTh CKOPOCTHU PEAKLIUU OT KOHIEHTpAlUU. 3aKOH Je-
CTBYIOIIMX Macc. KoHCTaHTa CKOPOCTH peaKIiH.

CKOpOCTh XMMUYECKUX peaKIUil. 3aKOH JIEHCTBHS Macc

3aBUCHUMOCTBH CKOPOCTH peakiuu oT TemrepaTypsl. [IpaBuino Bant-T'odda. Ypasuenue Apperuyca.
DHeprusi akTUBalMu. Y paBHEHUE AppeHuyca.

Cxopoctb xumuueckux peakuil. Katanus. 'oMOreHHbIN U TeTepOreHHbIN KaTallu3.

Xumnueckoe paBHoBecue. MakTopsl, BIUsAOIMINE Ha cMelieHre paBHoBecus. [Ipunuun Jle [larense.
KoHcTanTa XMMHU4eCcKOro paBHOBECHSI.

PacTBOpBI Kak MHOTOKOMITOHEHTHBIE cHCTeMbl. CIIOCOOBI BBIpaKEHHsI COCTaBa pacTBOpOB. Moutsip-
Hasl J10J1s1, MaccoBas J0Js. MossipHasi KOHIIEHTpAIsl, MOJISIpHAs KOHIIEHTpAlHs SKBUBAJIEHTOB, MO-
JSITbHASL KOHLIEHTPALUS.

CBoiicTBa pacTBOPOB HEANEKTPOJIUTOB. SABIeHUE ocmoca. 3akoH Bant-I'odda. [laBneHue HachIeH-
HOTO TIapa pacTBOPUTEISI Hall pacTBOpoM. I1epBrIil 1 BTOpoit 3akoHbI Pays.

PacTtBopbI 251eKTpOIUTOB. TEeopus IEKTPONUTHYECKONU Aucconraui. CTENeHb 3IEKTPOITUTHYECKOMN
nucconuanuu. [ToHsTue 06 aKTHBHOCTH.

CunpHble U ciabble 1eKTpoanThl. KoHCTaHTa qucconuanim.




18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

DNeKTponuTHYECKasi auccouuanus Boasl. loHHOE mpousBeneHrne BojAbl. BonopoaHblil mokasaresb
cpensl. [Tonstue 06 nHAMKATOpAX.

I'unponu3 coneit. OOpaTuMBbIf 1 HEOOPAaTUMBIN (TIOJMHBIN) TUAPOIHU3. PONb MPOIECCOB TUAPOIN3a
IIPU SKCIUTyaTallud KOTEJIbHBIX YCTAHOBOK.

PactBopumocTs BemecTB. [IpousBenenue pactBopuMocTd. MexaHu3M HaKueooOpa3oBaHuUs.
OxkucnurenbHO-BoccTaHOBUTENBbHBIC peakiuu (OBP), ux knaccudukanus. Baxxuenmme okucauTean
u BocctaHoButenu. Cocrapiienue ypaHeHudt OBP mo meroay monypeakuuid. BnusiHue cpenbl Ha
npotekanue OBP.

DnekTpoxumudeckue mnporeccol. ['anpBannyueckuii nement. IJ1C raabBaHUUECKOro 3JIEMEHTA U €ro
U3MEpPEHHUE.

TepmoaMHaMKKa MPOTEKAHUSI AJIEKTPOJHBIX MpoiieccoB. CaMONpoOu3BOJIBHOCTh MPOTEKAHUSI OKHUC-
JUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii. Cesa3b DJIC raipBaHUYECKOTO IeMEHTa ¢ dHepruen ['noo-
ca. Csa3b OJ1C ¢ KOHCTaHTON PaBHOBECHS.

[IpakTHueckoe HMCHOJb30BaHUE 3IEKTPOXUMHUYECKUX IPOLECCOB. XUMUYECKHE HCTOYHUKH TOKA.
AKKYMYJISTOPBI.

Koppo3sus metamioB. OCHOBHBIE BUbI KOPPO3UU. XUMUYECKAsE KOPPO3USL.

Koppozust metaioB. Daexkrpoxumuueckas Koppo3us. OCOOEHHOCTH MPOIIECCOB KOPPO3UU B MOP-
CKOU BOJIE.

Metozpl 3alIUTHl META/VIOB OT KOPPO3MHM: U3MEHEHHE CBOMCTB KOPPO3MOHHOW CpPENbl, 3alIUTHBIC
MOKPBITHUS, SJICKTPOXUMHUUYECKas 3amuTa. UHrHOUTOPBI KOPPO3HH.

DIIEKTPOXUMHUYECKUE MPOILIECChl. DIEKTPOJIM3 PACINIABOB M PACTBOPOB JJIEKTPOIUTOB. MHEpTHBIE U
pacTBOpPUMBIE INEKTPOIbl. 3aKkoHbl Dapanes.

Hucniepcubie cuctemsl. ['eTeporeHHoCTh, nucnepcHocTh. Kiaccudukaius mo arperaTHoOMy COCTOSI-
HUIO (ha3 U pa3Mepy YacTHUll AUCIIEPCHON (a3bl.

IToHsaTHS 0 EHax, CyCNeH3usX, IMyJbcusix. [lonydenue, CBOMCTBa, IPUMEHEHUE.

CHnucoK TUMOBBIX 3aJaHUM K SK3aMEHY:

gk~ wnhE

10.

MoskeT 11 SHTPONUS BElIeCTBA ObITh BEIMUYMHON OTpULIATEIbHON?
MoxeT 11 n3MEeHeHHEe SHTPOITUH B PEAKIIMU ObITh BETMYMHON OTpULIATETLHOMN?
Kaxkos 3uak AS” mporiecca riaieHus BeecTsa?
Kakos 3Hak AS° rpoiiecca KOHICHCAINH MapoB KaKoTo-1100 BemecTBa?
[TpuBeauTe NpUMeEpBI peakiyii, A7 KOTOPBIX: a) AS® nonoxutensuo; 6) AS° OTPULIATENILHO; B) AS°
OJIM3KO K HYIIO.
Brrancnure, Kakoe KOJUYECTBO TEIUIOTHI BBIIEIUTCS MPHU BOCCTaHOBIEHUH Fe;03 MeTammmuecKkum
IIOMUHUEM, eclii Obl1o mosydyeHo 335,1 1 xenesa.
I'a3000pa3Hsblii aTroBkI ciupT CoHsOH MokHO nomyunTs npu B3aumoaeiicteun stunena CoHap 1
BOJIIHBIX MapoB. Hanummre TepMOXMMHUYECKOE YpaBHEHHE 3TOW peaKlMH, BBIYMCIMB €€ TEIIOBOH
b dexr.
Beruucnute TemnoBoii 3¢ ekt peakuu BoccTaHOBIEHUs okcua xxenesa (1) Bogoponom, nucxozs us
CIIEAYIONINX TEPMOXHUMHUYECKUX YPaBHEHUI:
FeO(K) + CO(I—) = Fe(K) + COQ(I—); AH = -13,18 KI[)K
CO(F) + 1/202(r) = COz(r); AH =-283,0 xJIx.
Hz(r) + 1/202(1—) = Hzo(l—); ArH = -241,83 KI[)K

ITpu B3aumozaelcTBUM ra3000pa3HBIX CEPOBOJOPOJA U JUOKCHIA YriepoJa 00pa3yroTcsl napbl BOABI
u cepoyriepon CSyy. Hanumure TepMoXxuMHUYECKOE YpaBHEHHE 3TOH pEeaKIlUM, BHIUMCIHUB €€ Tell-
T0BOH 2 eKT.

Hanummre TepMoxumuyeckoe ypaBHeHue peakuuu Mexay CO) U BOJOPOJIOM, B pe3yabTaTe KOTo-
poit o6pazyrorcst CHyry 1 HoO(). CroIbKO TEIIIOTHI BBLAEIUTCS IPU TOH peakiuy, eciiu ObUIO Mo-
nydeHo 67,2 aM° MeTaHa B nepecueTe Ha HOPMaJIbHBIC YCIIOBUS?
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11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

TennoBoii 3¢ ekt kakoi peakuuu paBeH Temiore oopazoBanus NO? Beruucaure Temioty oopaso-
Banus NO, ucxons u3 ciaeyromux TePMOXUMUYECKUX YPaBHEHUIA:

4NH3(F) + 502@) = 4NO(F) + 6H20(>K); ArH =-1 168,80 KI[)K

4NH3(F) + 302(r) = 2N2(r) + 6H20()K); AH =-1530,28 KJIx.
Ornpenenure, Kak U3MEHHUTCS CKOPOCTh PeaklUU OKHUCIeHHs okcuaa azora (1), umeromas tperuii
nopsanok, 2NO ) + Oy () = 2NO; (), Ipu yMeHblIeHUn KoHLeHTpauu okcuaa azota (1) B 3 pasa.
Boraucinure Maccy Xiopuaa Kanus, Heooxoaumyro s npurorosienus 250 mi 0,1 M pactBopa KCI.
BerurcnuTe Maccy XJI0puaa amoMUHAS, HeoOxonumyro it npurorosienus 500 mu 0,10 H. pacTBO-
pa AlCls.
Onpeznenute MOJSIPHYIO JIOJIF0 PACTBOPEHHOT'O BEIECTBA, a TAK)KEe MOJISIPHYIO KOHLIEHTPAIHIO, MO-
JSIPHYIO KOHIIEHTPAILMIO SKBUBAJIEHTOB U MOJISUIBHYIO KOHIIEHTPALIUU CIEAYIOLUIUX pacTBOpoB: a) 70
%-i1 cepnoit kucnotsl ( o = 1,62 r/mn); 6) 40 %-ro enxoro Hatpa (o = 1,43 r/mn); B) 20 %-it doc-
dopnoii kucnotsl (o = 1,11 r/mn).
Kakoii o6bem Boabl Hajo BeimapuTh U3 500 mi 4 %-ro pactBopa conu ( o = 1,04 r/mi), 94T06bBI MO-

Jy4YUTh PacCTBOP ¢ MaccoBou fosiei conu 0,167
CocTaBbTe MOJICKYJISIPHBIC 1 HOHHBIC YPABHEHUS CIIEAYIOUINX PEAKIIHid, TPOTEKAIOIINX B PaCTBOpax
MEXy CIEAYIOIMMU BEIIECTBAMU:

a) cynbhuaom Hatpus U HuTpaToMm meau (11);

0) arieTaToMm Kajius U CEpHON KUCIOTOIH;

B) CEpHOI KUCIIOTON U THUPOKCHUIOM LINHKA;

T') THAPOKCUIOM IIMHKA U THAPOKCUIOM HATPUS;

) THAPOKCUIOM HATPUs ¥ THAPOCYIb(PHUIOM HATPHUS;

e) cynbdunom xenesa (1) u consHoit KUCIOTOM;

) COJISHOM KUCJIOTOM U KapOOHATOM KaJIbLUs;

3) Q30THOW KHCIIOTOM U THAPOKCUAOM KaJus;

1) THAPOKCUIOM KaJUs ¥ XJIOPUIOM aMMOHHSL.
CocTaBbpTe MOJEKYJISAPHBIE YPAaBHEHUS CICAYIOIIUX PEaKIMid, MPOTEKAIIUX B BOJAHBIX PACTBOpax,
110 X NOHHBIM YPaBHEHHUSM:

a) S* + cu* =cusi

6) 2Br” + Pb?* = PbBr,{

B)H + F =HF

r) SOs* + 2H" = H,0 + SO, T

1) Ba?* + SO,% + 20H + Fe?* = BaSO4 4 + Fe(OH), 4
CocraBpTe cxeMmy paOOThl TaJbBaHMYECKOIO 3JIEMEHTa, O0pa30BAaHHOTO >KEJIE30M U CBUHLIOM,
norpyxeHssiMu B 0,005 M pactBopsl ux coneil. Paccunraiite 3JIC 3TOrO0 31eMeHTa U U3MEHEHHE
BEJIMYMHBI dHepruu ['nboca.
Kak 1omxHbI OBITH COCTaBJIEHBI TaJIbBAHUYECKUE HJIEMEHTHI, YTOOBl B HHUX IMPOTEKAIN PEaKIUH:
a) Cd + CuSO,4 = CdSO4 + Cu
6) 2AU%* + 3H, = 2Au + 6H*

B) Zn + 2Fe** = Zn®* + 2Fe?*

["anpBaHWYecKas 1eNb COCTaBIIEHA MATHUEBBIMU AJIEKTPOAAMHU, IOTPYKEHHBIMU B pacTBOpbl MgSO,
pasHoOi KkoHueHTpauuu: Mg | MgSO,(2M) || MgSO,(0,001n.) | Mg . Paccuntaiite 3JIC 3toro

rajlbBaHUYECKOT0 JIEMEHTA.

CocTtaBbTe ypaBHEHUS peaKIni, MPOUCXOMANINX Ha IEKTPOax NpH deKTposmse: a) pactBopa KCl;
6) pacrutaBa KCl. PaccumnraiiTe Maccy BelecTB, BBIJSIMBIIMXCS HA KaToJle B CiIydasx a) U 0) MpH
MIPOXO0XKIEHUH ToKa 26,8 A B TeueHue 10 4.

B nByx anexrponmzepax c Tpa@HUTOBBIMU 3JIEKTPOJAMU TPOUCXOAUT AJIEKTPOJIM3: a) pacTBOpa
THIPOKCHAA HaTpusi; 0) pacriaBa THAPOKCHIA HaTpus. Hanwmmre ypaBHEHHS SJIEKTPOIHBIX
peaKuui.

[lepeuncnure METOBI 3aIUTHI METAIIOB OT KOppo3uu. OxXapaKkTepusyilTe KaxkIblii METOI.
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25. Kakue meramnsl (Fe, Ag, Ca) OyayT pa3pymarscs B aTMOC(epe BIaXHOTO BO3yXa, HACHIIIEHHOTO
nuokcuoM yrieposaa? OTBET naiiTe Ha OCHOBAHMH BBIYUCIEHUS AGJy, COOTBETCTBYIOIIUX TIPOLEC-

COB.

26. AmoMHUHHI CKIIeTIaH ¢ Meplo. Kakoif w3 MeTaiioB OyAeT MoJaBepraThCsi KOPPO3UHU, €CIIH 3TH Me-
TaJIJTBI TIOMAAYT B KUCJIOTHYIO cpeny? CocTaBbTe CXeMy rajlbBAaHHUECKOTO JIeMEHTa, 00pa3yromiero-

Csl IIPU ITOM.

27. Xene3o nokpeiTo HUKeneM. Kakoil u3 MetannoB OyzneT KOppOAUPOBATh B Cllydyae pa3pylIeHUs Mo-
BepxHOCTH MOKpbITUsA? Koppo3ust mpoucxoaut B KuciaoTHou cpeae. CocTaBbTe CXeMy rajbBaHHYe-
CKOT'0 3JIeMEHTa, 00pa3yIoLIerocs Mpu ATOM.

TumoBoi BAapHUAHT 3K3aMCHAIIMOHHOI'O ouiera:

=

MuHuCTepCTBO HAYKH M BbIcLIero odopasosanuss P®
®enepajibHOE TOCYIaPCTBEHHOE ABTOHOMHO€E 00pa30BaTe/IbHOE yupeskIeHle BbICIIero

oOpa3oBaHus

«MYPMAHCKHI TOCYJIAPCTBEHHBIA TEXHUYECKUI YHUBEPCUTET»

(®PrAOY BO «<MI'TY»)

IK3amenauuonmwlit ounem No
Mo XHMHH

Iutst obydaromuxcs mo HanpapieHuio moarotoBku 08.03.01 «CrpoutenscTBo

Cdopmynupyiite 3axon ['ecca, cienctBus u3 3akona ['ecca.

2. TloHATHS TOMOTEHHBIX W T€TEPOTCHHBIX CHCTEM; 3aKOH JCHCTBYIOMMX Macc. Hamumure BBIpa-
JKEHHE JJIs CKOpOCTel peakiuil, mporekatomux mo cxeme A + B — AB ecnu: a) A u B — Bene-
CTBa, HAXO/AIINECS B pacTBope; 0) A — TBep/oe BemecTBO, B — ra3 nim BeniecTBo, HaXxoAsIeecs
B pacTBope; B) A U B — razoo0pasHbie BeliecTna.

3. Ckompko rpammoB Na;SO3; motpedyercs ais mpurotoBiieHus 5 1 8%-ro (1o mMacce) pactBopa
(p=1, 075 r/mn) ?

o &

Koppo3us meTamioB, NOHATUS XUMHUYECKON U JIEKTPOXUMHYECKON KOPPO3HH.
Kak mpoucxonuT Koppo3us LIMHKA, HAXOJSIIErocs B KOHTAaKkTe C KaJMHMEM, B HEUTpPalIbHOM M

KHUCJIOM paCTBOPaX? CocraBbTe SJICKTPOHHBIC YPABHCHUA aHOJHOI'O0 M KATOAHOTO IMPOLCCCOB.

Bunem paccmompen u ymeepoicoen na 3aceoanuu kageopvl Xumuu

3as.xageopoii xumuu
HOONUCH

OTBeTHI HA OK3aMCHAIIMOHHBIC BOMIPOCHI U 3aJIaHUA OLUCHUBAIOTCA I10 KPUTCPUAM W LIKAJIC, IPCA-
CTaBJICHHBIM B Ta6J'II/II_[eZ

Taoauna 5

Ounenka

Banabl

Kputepun onieHKH 0TBeTa Ha IK3aMeHe

Omauuno

20

OOyyaromuiicss TIIyOOKO M MPOYHO YCBOWJ MPOTPAMMHBIN Marepual,
MCYEPITBIBAOIIE, TMOCJIEIOBATEIFHO, YE€TKO M JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBA3BIBATh TEOPUIO C MPAKTUKOU, HE 3aTPYIHs-
€TCA C OTBETOM IIpHU BUJIOW3MEHEHUU Bompoca. Braneer crnenuanbHON
TEPMHHOJIOTHEH, TEMOHCTPUPYET OOIIYIO SPYIUINIO B IPEAMETHOM 00-
JIACTH, WCIIOJIB3YEeT TPHU OTBETE CCHUIKM HA MaTepuajl CIEIHaTIU3UpPO-
BaHHBIX MCTOYHUKOB, B TOM uKciie Ha IHTepHeT-pecypChl.

Xopowo

15

OOyuarommiicss TBEpAO 3HAET MaTepuas, TPaMOTHO U IO CYIIECTBY H3-
Jlaraet ero, He JOMycKasi CyIIeCTBEHHbIX HETOUYHOCTEM B OTBETE HA BO-
pocC, BIAJIEET CIEeNNaIbHOM TEPMHHOJIOTHEH Ha JOCTaTOYHOM YPOBHE;
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MOI'YyT BO3HUKHYTb 3aTPYAHEHHS IIPU OTBETE HA YTOYHSAIOLIUE BOIPOCHI
[0 pacCMaTpUBACMOW TeMe; B IIEJIOM JEMOHCTPHPYET OOIIYIO 3PYAH-
IIUIO B IPEIMETHOM 00JIACTH.

O6yqa}01u1/117lc;1 HMECT 3HAHUA TOJIBKO OCHOBHOI'O MaTe€puaia, HO HE
YCBOUI €TI0 I[CTEUICI\;I, A0IYCKACT HETOUYHOCTH, HEAOCTATOUYHO ITPaBHIIb-

Yooenemeo- o o

10 Hble (OPMYJIMPOBKH, IUIOXO BIJIAJCCT CICIUAIBHON TEPMHUHOJIOTHEH,

pumenbio JIOITyCKAeT CYIIECTBEHHBIE OIIMOKHU MPU OTBETE, HEJOCTATOYHO OpPHEH-
TUPYETCS B UICTOYHHMKAX CHEIUAIN3HUPOBAHHBIX 3HAHUH.

OOyyaromuiicss He 3HaeT 3HAUYUTEIBHON YacTH MPOTPAMMHOTO MaTepHa-

Hevo Ja, JOIMYCKAaeT CYIIECTBCHHBIC OIIMOKH, HAPYIICHUS JIOTHYECKOH I10-

cyoosie- CJIEIOBATEIILHOCTH B U3JI0KEHUU TPOrPaMMHOTO MaTepHalia, He BlaJeeT

Z:ZJ(Z ::; i CICIUAIbHON TePMHUHOJIOTUCH, He OPUEHTUPYETCS B MCTOYHHKAX CIIe-

HUAJIU3UPOBAHHBIX 3HAHUI.
Hert orBeTa Ha 1TocTaBICHHBIN BOIIPOC.

Orenka, oaydeHHas Ha dK3aMeHe, IEPEeBOAUTCS B O0aiel («5» — 20 6amioB, «4» — 15 6amios,
«3» — 10 6aI0B) M CyMMHUpYeTCs ¢ OaJilaMu, HAOpaHHBIMU B XOJI€ TEKYILIEr0 KOHTPOJIS:

Tadauna 6
Yposens chopmupoBan- | HrToropasi oueHka mo amc- CymmapHbie Kpurepunu ouenuBanus
Hoctu Komnerenuuu OIIK-1 IUILINHE 0a/1JIBI 1O AHC-
HHUILINHE, B
TOM YHCJIE

BEINOTHEHBI Bce KOHTPOJIBHBIE TOY-
Buicokui Omauuno 91-100 KH TEKYIIEr0 KOHTPOJIS HA BBICOKOM
ypoBHe. JK3aMeH caH

BrimonaeHs! Bece KOHTPOJIbHBIC TOY-

Ilpoogunymuiii Xopowo 81-90 KM TEKYIIEro KOHTpOIsA. OK3aMeH
claH
. KoHTpOoIbHBIE TOUKH BBHIIIOIHEHEI B
Ilopozoswtit Yooenemeopumenvno 70- 80 p

HETIOJIHOM 00BbeMe. DK3aMeH CIaH

KOHTpOJ'IBHI)Ie TOYKH HC BBITIOJIHCHBI

Huoice nopozoeozo Heyooenemeopumenvno 69 u meHee
WY HE CaH 9K3aMeH

5. 3agaHus 119 BHYTPeHHel OleHKH YPOBHSI c()OPMHUPOBAHHOCTH KOMIIETEHIIUM
O1eHOUHBIE MaTepUallbl COAEPIKAT 3aJaHMs JUIsl OLEHUBAHUS 3HAHUM, YMEHMI M HaBBIKOB, Jie-
MOHCTPHUPYIOIINE YPOBEHb CHOPMHUPOBAHHOCTH KOMITETEHLIUH.

KoHTponbHbIe 3a1aHus COOTBETCTBYIOT IPHUHIIMIIAM BAJIUTHOCTH, OJHO3HAYHOCTHU, HAJIC)KHOCTH U MO3-
BOJISIFOT OOBEKTUBHO OLIEHUTh Pe3yJbTaThl 00yUeHHs] U YPOBHHM COPMHUPOBAHHOCTH KOMIETEHIUH (da-

CTH KOMIIETEHUUN). Tabiauua 7
Kon u HanmeHno- Jransl GopMUPOBAHUS (MHIMKATOPBI 3aganue 171 oneHKH chopmMHpo-
BaHHe KOMIIe- JAOCTHKEHM 1) KOMIIETEHIIM I BAHHOCTH
TeHUHH (YacT KOMIIETEHIIMH
KOMIIETEeHIIMH)
KoMIreTeHIust HT-1,,1 BOIIPOCHI ¥ TPAKTUYECKHE 3aTaHUS
OIIK-1 peamsyercs 5 Buisisnenue u xnaccugpurxayus guzuveckux u
qactu «CriocobeH pe- XUMUYECKUX Npoyeccos, NpomeKaowux Ha
maTk 3agaun npodeccuo- | 0ObEKMme NPoheccUuOHANbHOU 0eamenlbHOCHIU.
HaJIbHOU JESITeNIbHOCTH Buame:

Ha OCHOBE HCIIOJIb30Ba-
HHUA TCOPETUUCCKUX U
NPAKTUYECKHUX OCHOB

Peakunonnas CIIOCOOHOCTH BCIICCTB: IICPUOAU-
YCeCKada CUCTEMA 3JICMCHTOB, KHUCJIIOTHO-

eCTECTBEHHEIX 1 TEXHH- OCHOBHBIE U OKHUCIIUTENbHO- BOCCTAHOBUTEIIb-
9ECKHX HBIE CBOMCTBA BEILIECTB, BUIbI XUMUYECKON
HayK...» CBSI3U, XUMHUYECKUE CUCTEMBIL: pacTBOPBI, IHC-

TIEPCHBIC CUCTEMBI, JJICKTPOXUMUUYCCKUC CU-
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CTEMbI, XUMHUECKasl KHHETHKA, SJHEPTeTHKA XH-
MHUYECKUX TPOIIECCOB, XUMUIECKOE U (pa30BbIe
PaBHOBECHS, CKOPOCTh PEAKIIHIA U METOJIBI €€
pEryIUpPOBAHUS, JIICKTPOIIU3, KOPPO3HS METaI-
JIOB U CITOCOOBI 3alIUTHI OT KOPPO3HH.

Ymemy:

- HCITIOJIb30BaTh 3HAHUS O XUMUYECKHUX CBOM-
CTBax BEMIECTB U 0a30BBIX XUMUYECKIX 3aKO-
Hax IPH pemeHur  mpodeccnoHaIbHBIX 3a-
nau;

-HCTIOIB30BaTh OCHOBHBIC CITOCOOBI 00paboTKH
IKCMIEPUMEHTAIBHBIX TaHHBIX.

BOIIPOCHI U IIPaKTUYECKUE 3aJlaHUA

Bnaoemsy:
- HaBBIKAMU BBIIIOJTHEHUS] XMMUYECKUX J1abopa-
TOPHBIX Ollepauui

BOIIPOCHI U IIPaKTUYECKUE 3aJaHUA

HrZI -3anx—l

Onpeoenenue xapakmepucmuxk XumMuiecko2o
npoyecca (2671€HUs), XapakmepHozo 0Jist 00b-
€KMo npogeccuoHanbHolU OesimenbHOCmu, Ha
0CHOBE IKCNEPUMEHMANLHBIX UCCLE008AHULL
3namep:

Xumuyeckast KHHETHKa, SJHePreTHKa XUMHUYe-
CKHUX TPOIIECCOB, XUMHYECKOE U (a30BbIe PaB-
HOBECHSI, CKOPOCTh PEaKLMii 1 METOBI €€ pery-
JIUPOBAHUS, HIEKTPOJIN3, KOPPO3HS METAIIIOB U
CHOCOOBI 3aIIUTHI OT KOPPO3HUH.

Ymemon:

- UCIIOJIb30BaTh 3HAHUSA O XUMHYECKHX CBOM-
CTBaXx BEIIECTB U 0A30BBIX XMMHUYECKHX 3aKO-
Hax TNpH pelieHnd  npodeCCHOHANTBHBIX 3a-
Aad,

-HCII0JIb30BaTh OCHOBHBIE O0PaOOTKH IKCIIEPH-
MCHTAJIBHBIX TAaHHBbIX.

Bnaoemo:
- HAaBBIKAMU BBITIOJTHEHUSI XUMHUYECKUX J1abopa-
TOPHBIX Omepanuit

Hﬂ -50m(—1

Buibop 6a306vix pusuueckux u Xumuieckux 3a-
KOHO8 07151 peutenus 3a0a4 NpoghecCcUOHAIbHOU
OeamenbHOCmu

MEPUOTUYECKas CHCTEMA 3JIEMEHTOB, KHCIIOT-
HO-OCHOBHBIE H OKHCIIUTEIEHO- BOCCTaHOBH-
TEJIbHBIC CBOMCTBA BEIIECTB, BUIBI XUMHYECKOM
CBSI3U, XUMUYECKHE CHCTEMbI, XUMHUECKAsl KH-
HETHKA, SJHEPreTHKa XUMHUYECKHUX TPOIECCOB,
XUMHYecKoe U (a3oBble PaBHOBECHS], CKOPOCTh
peaKIyii, 3IeKTPOIIH3, KOPPO3HsI METAIUIOB U
COCO0BI 3aIUTHI OT KOPPO3UH.

Yuemo:

- UCIIOJIB30BaTh 3HAHUA O XUMHYECKHX CBOM-
CTBax BCIICCTB U 6a3OBI)IX XUMHNYCCKHX 3aKO0-
Hax MY pemIeHur  MpodeccHoHaIbHBIX 3a-
nad;

-HCII0JIb30BaTh OCHOBHBIE 00PA0OTKHU IKCIIEPH-
MCHTAJIBHBIX TAHHBIX.
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Bnaoemu:
- HaBBIKAMH BBITIOJTHEHUS XHMHYECKUX Jlabopa-
TOPHBIX OTepanui

5.1. Kommuiekc 3amanuii chopmMupoBaH TakuM 0Opa3oM, 4TOOBI OCYIIECTBUTH MPOIEAYPY MPO-
BEPKHU OJIHOH KOMIIETEHIIUHU y O0yJaromierocs B TeueHue 5-10 MHHYT B MUCbMEHHOM Win YCTHOU (op-
Max.
ConeprxkaHue KOMIUIEKCA 33/IaHU 110 BapUaHTaM:
Bapuanm 1
1. Jlos peakuuu Mg(OH)z(K) | MgO(K) + Hzo(r)
paccuuTaiTe: SHTAIBINIO PEAKLINN; KOJUYECTBO TEIUIOTHI BBIACIISIOLIEHCS MU MOTJIOLIAOIIEN s B pe-
3ysbraTe peakiuu, eciau pearupyer 100 r Mg(OH),; sHTpomnuio peakiinu; sHepruro ['ud6ca peakiuuu u
YKa)KUTE HallpaBJICHUE IPOTEKaHUS PEAKLIUU [TPU CTAHAAPTHBIX YCIOBHSIX.
[] 61,07; - 139,77; 52,48; 55,3
(] 31,7;-19,57; 82,47; 55,63
M 81,07; - 139,77; 152,48; 35,63
2. Ilpu rumpoisnse Kakoi coyi B BOJHOM pacTBope pH < 7?

I:' BaF,
E ZnC|2
I:' Na,S
[] CH3;COONH,
3. KaKoe N3 aHTHUKOPPO3HOHHLBIX HOKpHTI/Iﬁ JJIA JKCJIC3HBIX IIPEAMETOB ABJIICTCA KaTOI[HbIM?

M sn
L1 zn
M cu
M cd
Bapuanm 2

1. Jlnsa peakuuu CaCO3(K) ] CaO(K) + COZ(F)
paccyrTanTe: SHTAIBITHIO PEAKIIUH; KOJTMYECTBO TEIUIOTHI BBIJCISIONICHCS HITH ITOTJIONIAFOIIEHCS B pe-
3ynbTare peakuu, eciau pearupyet 250 r CaCOs; suTponuio peakiun; sHepruto ['mb0ca peakiuu u
YKa)KUTE HAMPABJICHUE TIPOTEKAHUS PEAKIIUH TP CTAHIAPTHBIX YCIOBHSIX.
M 177,89; - 444,73; 160,45; 130,07
(1 17,89; - 44,73; 190,45; 180,07
[1 77,89; - 44,73; 160,45; 170,07

2. B pactBope kakoii conmu pH = 7?
L] CU(N03)2
E B&(NOg)z
L1 sncl,
[J ca(CN),

3. Kakue u3 MeTayI0B SBJISIOTCS aHOAHBIMHE MO OTHOIIEHHUIO K IIOKPHIBAEMOMY METALTy?
[] Fe nokpsiro Cu
b Fe nokpeito Cr
M Cu mokpeira Ni L1 Ni mokpeir Ag

Bapuanm 3
1. Jna peakiun CoHory + Hoy U CoHygy

paccuMTanTe: SHTAIBITUIO PEAKIINU; KOJINYECTBO TEIUIOThI BBIJCISIONICHCS HITH MOTJIOMIAOIICHCS B pe-
3ysbTaTe peakiuu, eciu pearupyer 10 1 CoHy; sHTponuio peaknuu; sHepruto ['nd60ca peakiuu u yka-
JKUTE HalpaBJIeHUE MPOTEKAHMS PEAKIIMK IPU CTAHIAPTHBIX YCIOBHUSX.
M -176,47;79,41; - 111,96; - 143,10
[1 176,47; 79,41; - 11,96; - 14,10
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[1 -176,47;79,41; 11,96; 143,10
2. Tlpu rugponuse Kakux cojiei B BogHOM pactBope pH < 77

BeSO,
[1 Kclo,
[1 Li,COs
E FeBrs;
3. Kakoe U3 moKphITUH ISl METH SBJISICTCS] KATOHBIM?
M Au
LI cr
L1 zn
M Ag
Bapuanm 4

1. Jost peakuun PbOZ(K) + H2(r) ] Pb(K) + HzO(r)

paccuuTafTe: SHTAIBIHNIO PEAKIINH; KOJMYECTBO TEIIOTHI BBIACIISIONMICHCS MIIA TIOTIIOMAIONICHCS B pe-
3yabTate peakiuu, eciu pearupyer 30 r PbO,; suTponuio peakimu; suepruto ['ndb0ca peakiyu u yka-
JKUTE HAMPABJICHUE TPOTEKAHUS PEAKIINH ITPH CTAHJAPTHBIX YCIOBHSIX.
[1 -207,06; 2,88; 146,17; 238,7
M -207,06; 25,88; 106,17; -238,7
[1 -247,06; 25,88; 16,17; 238,7
2. KakoBa peakiusi BOJIHOTO pacTBOpa XJopuaa MUHKA?

KHCTIas
[ HEWUTpalbHas
L] ciraboiesounas
[ cunbromenounas
3.Kakue u3 3aIUTHBIX MOKPBITUH SBJISIFOTCS AaHOAHBIMU 110 OTHOIICHHIO K 3aIHIACMOMY METAJLTy?
[] Fe nokpsiro Cd
M Fe moxpsrro Al
L1 cr nokpsit Cu
L1 Al nokpsir Au

Bapuanm 5
1. Hns peakuun 4NO(y + 6H.Op0 [ 4NH3p) + 505 paccuuTtaiiTe: 3HTAIBIMIO PEAKIUH;
KOJIMYECTBO TETIOTHI BBIJICIISIFOIICHCS MITH TIOTJIONIAOIICHCS B pe3ysibTaTe peakiuu, eciu pearupyet 30
1 NO; saTponuio peakiuu; sHepruto ['nu60ca peakuu U yKaKuTe HampaBleHHE MPOTEKAHUS PeaKInu
MIPH CTAHJAAPTHBIX YCIOBHSX.

L] 118,8; -391,34; 594,71; 109.5

(I 118,8; -391,34; 534,71;-109,5

M 1168,8; -391,34; 534,71; 1009,5

2. [Ipu runponuse Kakoil conu B BOAHOM pacTBope pH > 77
E B&(NOz)z

L] Aly(SO4)3

D CUSO4

[ NH4NO;

3. JleiicTBre Kakux ()aKTOPOB MOXKET YCHIIUThH JEKTPOXUMHUECKYIO KOPPO3HIO Kere3a?
M nonmxkenue pH cpensr

[ nosbimenne pH cpenpr

% MTOBBIIICHUE B BO3lyX€ KOHIIEHTPALIUN YIIIEKHUCIIOTO ra3a

YBCIMYCHUC COACPIKAHUA KUCIIOPOJa B paCTBOPC
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IIkama OLICHUBaHU KOMIIJICKCHOI'O 3aaHus

Taoauna 8

Ouenka (0a/LU1bI1)

Kpurepun onenkn

5 «omauunoy

95-100 % npaBHIBLHBIX OTBETOB

4 «xopouwio»

70-94 % npaBUIBLHBIX OTBETOB

3 «p0oeemeopumenbHo»

50-69 % npaBUIIBLHBIX OTBETOB

2 «Hey0061emeopumenbHo)

49% wm MeHbIlIe TPaBUIBHBIX OTBETOB

CdopmupoBaHHOCTH KOMIIETEHIIUH (3TAroB) y O0OYyYaroIIUXCS MPOBOJUTCS B COOTBETCTBUU C

OLIEHOYHOH IITKAJION.

5.2 Aaroputm, KpUTEpHUH U IIIKaJa OLEHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHIIUU

Taoauna 9

Jransl popMuUpoBaHUS (MHANKATOPBI
JOCTHKEHUI) KoMIIeTeHIIH i

Pesyabrar

OnenouHoe
CPeICcTBO

Pe3yabTaTsl
OlleHUBAHUS
3ajaHusa *

OLlEHMBAHUS
srana ¢op-

MHPOBaHUS
KOMIIETEH-

Pe3yabTaT OueHMBaHUS
copMupoBaHHOCTH
KOMIIeTeHIINH
(4yacTu KOMIETEHUH)***

uu **

Kommerenmus OIIK-1

H»ZI-BonK—l

Onpedenenue xapakmepucmux xXu-
MUYECKo20 npoyecca (a6ieHus), Xa-
paxmepHo2o 05 06vekmos npoghec-
CUOHATILHOU 0essmeNbHOCMU, HA OC-
HOBe IKCNEePUMEHMATIbHBIX UCCTIe00-
8aHuUll

3uamo:

XuMHUECKasi KHHETHKA, SJHEPTeTHKA
XUMUYECKUX MTPOIIECCOB, XUMHUYE-
cKoe U (pa3oBbIe pABHOBECHSI, CKO-
POCTh pPeaKiuii U METOJIbI €€ pery-
JUPOBAHUS, DIIEKTPOIIU3, KOPPO3HS
METAJIJIOB U CTIOCOOBI 3aIIIUTHI OT
KOPPO3HH.

BOIPOCHI U
MIPaKTUYECKHE
3alaHus

Ymemu:

- UCII0JIB30BaTh 3HAHUS O XUMHUYe-
CKHMX CBOMCTBaxX BELIECTB U 0a30BBIX
XUMHUYCCKHUX 3aKOHaXx IMpU PCIICHUN
npodecCHOHAIBHBIX 3a1ay;
-HCIIOJIb30BaTh OCHOBHBIE 00pabOTKH
OKCIICPUMCHTAJIbHBIX JaHHBIX.

BOIPOCHI U
MMPAKTUYCCKUC
3a1aHuA

Bnaoembs:
- HaBBIKaMU BBITIOJIHEHHS XUMUYe-
CKHX JJAOOPATOPHBIX ONlepanui

BOIPOCHI U
MPAaKTUICCKHE
3aaHNs

”ﬂ-SonK—l

Buibop b6azosvix gusuueckux u xu-
MUYECKUX 3AKOHO8 0I5l peuleHus 3a-
oay npopeccuoHanrbHoU 0esimenbHo-
cmu

NEepUOJMUECKasi CUCTEMa 3JIEMEHTOB,
KHCJIOTHO-OCHOBHBIE W OKHUCIIUTEIb-

BOIIPOCHI U
MIPaKTUYECKHE
3aJaHus
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HO- BOCCTaHOBHUTEIILHBIE CBOICTBA
BEIIIECTB, BUBI XUMHYCCKOH CBSI3H,
XUMHYECKUE CUCTEMbI, XUMUYCCKas
KUHETHKA, SJHEPTeTUKA XUMHUECKIX
MPOIIECCOB, XUMHUECKOE U (ha30BbIC
paBHOBECHUS, CKOPOCTh PEAKIIHIA,
3IEKTPOJIN3, KOPPO3HS METAILIIOB U
CITOCOOBI 3aIUTHI OT KOPPO3HH.

Ymems: BOIIPOCHI K

- MCIIOJIb30BAaTh 3HAHUS O XUMUYEC- NPaKTUICCKUC
CKHX CBOMCTBAX BEILECTB U 0a30BpIX | 3alaHud
XUMHYECKHX 3aKOHAX MPH PEIICHUN
po(heCCUOHANBHBIX 3aj1aY;
-HCIOJIb30BaTh OCHOBHBIE 00PabOTKH
SKCIEPUMCHTAIBHBIX TaHHBIX.

Bnaoemo: BOIIPOCHI K

- HaBBIKAMU BBIIIOJIHCHUS XUMHYE- NPAaKTUICCKUC
CKHX JJAOOPATOPHBIX OIlepanui 3a/lanns
U301 BONPOCKl U
Onpeéeﬂeﬂue xapakmepucmuk Xu- NPaKTHICCKUC

MUYECK020 npoyecca (aeieHus), xa- | 33MaHI
paxmepHo2o 015 06vekmos npoghec-
CUOHATILHOU QesimeNlbHOCMU, HA OC-
HOBe IKCNEePUMEHMATLHBIX UCCe00-
8aHuUll

3namo:

XuMudeckasi KHHETHKA, SHEPTreTHKa
XAMHYECKUX TPOLECCOB, XUMHUUE-
cKoe U (pa3oBbIc pABHOBECHS, CKO-
POCTb peaklnil ¥ METOJIBI €€ PETy-
JIMPOBAHUSL, DIIEKTPOIIU3, KOPPO3HS
METAJJIOB U CIIOCOOBI 3aIUThI OT

KOPPO3UH.
Ymemo: BOIIPOCHI u
- UICIIOJIL30BAaTh 3HAHUS O XMMHUYE- MPpaKTHICCKUC

CKHUX CBOMCTBAX BELIECTB U 0a30BbIX | S4AAHUA
XMUMHYECKHUX 3aKOHAX TPH PEIICHUN
poh)eCCUOHANBHBIX 3aj1aY;
-HCII0JIb30BaTh OCHOBHBIE 00PabOTKH
9KCIICPUMEHTATbHBIX JTaHHBIX.

Bnaoemo: BONPOCHI |
- HaBbIKAMM BBIINIOJIHEHUSI XUMHUYE- NPAKTUICCKHE
CKHX JIA0OOPATOPHBIX OIleparui 3a/ianus

* O1eHKa pe3yabTaToOB BBIMOJIHEHUS KaX/I0T0 33JaHusl MPOBOAMUTCS MO IKaje oT 2 A0 5 6ayuioB:
(5 - «oTIUYHOY, 4 - «XOPOIIIO, 3 - KyJOBJIETBOPUTEIBLHO» U 2 - KHEYIOBICTBOPUTEIHLHO).

** Onenka cOpMHUPOBAHHOCTH KOMIIETEHLUHU MO KaXJIOMy 3Tany (MHAUKATOpY) Mpeiroaraet
pacder cpemHero apupMeTHdecKoro 0auioB, HaOpaHHBIX MO BCEM 3a/JIaHUSM MPOBEPKHU dTara chopMu-
POBAHHOCTH KOMIIETEHIIUH.

*** Pe3ynbTaThl OLIEHUBaHUS C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B LIEJIOM MJIU €€ YacTH (COTrJIacHO
PII) ompenensitorcss kak cpeaHee apudmernueckoe OayuioB,  HaOpaHHBIX 10 BCEM  ATamaMm
(dbopMHpOBaHUS KOMIIETEHIINH.

YpoBeHb cHOpMUPOBAHHOCTH KOMIIETEHIIMM B LIEJIOM WJIM €€ YAaCTH OLIEHUBAETCs I10 HIKaye OT 2

10 5 0aJUIOoB:
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MeHee 2,5 6annoe — ypoBeHb c(HOPMUPOBAHHOCTH KOMIIETEHITUN HUXKE TIOPOTOBOTO;
2,5-3,4 6anna — noporoBeIii ypoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH;

3,5-4,4 banna — nponABUHYTHIA YPOBEHb, KOMIETEHIUS C(HOPMUPOBAHA B TIOJTHOM 00BEME;
4,5-5 pannoe — BBHICOKUN YPOBEHb CHOPMHUPOBAHHOCTH KOMITCTCHIIUH.

Taoauua 10

YpoBeHb chopMUPOBAHHO-
CTH KOMIIeTeHIHii XapakTepucTHKa YPOBHS
(yacTy KOMIETEHIIMH)

CopepxaHrie Kypca OCBOCHO MOJHOCTBIO, 03 mpoOenoB, HEOOXOau-
MBI TMPAKTUYECKUE HABBIKA PAOOTBI C OCBOCHHBIM MAaTepUAIOM
Buicokuii chopMHpOBaHBI, BCE MPEAYCMOTPEHHBIC MPOrPaMMOii yueOHbIC 3a/1a-
(omauuno) HUSI BBITIOJIHEHBI, KAY€CTBO MX BBIIOJHEHHSI OLICHEHO YHUCIIOM 0aslioB,
OJIM3KUM K MaKCUMaJIbHOMY.

CopneprxaHue Kypca OCBOCHO IOJHOCTBIO, 0e3 Tpo0enoB, HEKOTOpPbIE
[IPAKTUYECKHE HAaBBIKU pabOThI C OCBOEHHBIM MarepuanoMm chopMu-
pOBaHbl HEAOCTATOYHO, BCE MIPELYCMOTPEHHbBIE IPOrPaMMON yueOHbIe

Ilpoosunymutii

3a/laHusl BBIMOJIHEHBI, KAUeCTBO BBIMIOJIHEHUS HU OJHOTO U3 HUX HE
(xopouto) OLICHEHO MUHUMAaJIbHBIM YHCJIOM OaJlIOB, HEKOTOpPbIE BU[bI 3aJaHUN

BBITIOJTHEHBI C OLTUOKaAMU
Conepikanue Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE HOCAT CYIIle-
CTBEHHOT'O XapakTepa, HeOOXOAMMbIe MPAKTHUYECKHE HABBIKH PAOOTHI
11 . C OCBOEHHBIM MaTepHaioM B OCHOBHOM C(OPMHUPOBaHbI, OOJBLINH-
0poco6bl CTBO NPEIYyCMOTPEHHBIX HpPOrpaMMoOil 00ydeHMsI yuyeOHBIX 3aJaHM

(yoosnemsopumenbHo) .
BBINOJIHEHO, HEKOTOPBIE M3 BBINOJIHEHHBIX 3a/1aHUM, BO3MOXHO, CO-
JepKaT OMIMOKHU

ConeprxaHue Kypca He OCBOEHO, HEO0XO0/AMMble IPAKTUYECKHUE HABBI-
Huoice nopozoseozo KU paboThl HE CHOPMHUPOBAHBI, BHITIOJIHEHHBIE YUEOHbBIE 3a/IaHUsI CO-

(neyO0oenemeopumensHo) JiepKat rpyoble OMNOKN
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