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BBEAEHUE

1. Hactoswee wu3gaHve sBNAETCA OCHOBHbIM OPraHU3auMOHHO-METOANYECKUM  OOKYMEHTOM
y4yebHO-MeToan4ecKkoro Komnnekca no AMCUMMAMHE B COCTaBe OCHOBHOM npodeccroHanbHon obpaso-
BaTenbHOW Nporpammel BeicLLero obpasosaHuga (OMNOI BO). OHo npegHa3HavyeHo cTaTb AN HUX MeToanye-
CKOW OCHOBOW MO OCBOEHWIO AAaHHOW AUCLMMMNHbI.

2. CopepxaTenbHoM OCHOBOW Ansi pa3paboTky HACTOSLUMX METOAMYECKUX YKasaHWU Mnocnyxuna
Paboyasi nporpamma ONCUMNIUHBI, YTBEPXAEHHASA B YCTAHOBIEHHOM MOPSIAKE.

3. MeToguyeckue acnekTbl pa3BuTbl B y4eOHO-MeTOOUYECKOW Nutepatype n opyrmx paspaboTkax,
BXxoasdaLwux B coctaB YMK no gaHHom ancuunnuHe.

4. [locTtyn oby4alroLlmXCsa K SNIEKTPOHHOM Bepcumn MeToandecKknx ykasaHun no U3yyYeHuo Qucumnm-
Hbl, obecneyveH B MHpOpMaLUOHHO-06pa3oBaTenLHON cpeae yHMBepcuTeTa.

Mpn 3TOM B SNEKTPOHHYHO BEPCUIO MOTYT ObiTb BHECEHbI TEKyLiMe M3MEHEHUA W OOMNOJSTHEHWS,
HanpaBfieHHbIE HA NOBbLILEHME Ka4yeCTBa HAaCTOSALWMNX METOANYECKNX YKa3aHWN.

YBaxaemble obyyvarowmecs!

MpucTtynasi K n3y4yeHuto HoBol ans Bac yd4ebHom aNCUMNUHBI, HAYHUTE C BAYMYMBOIO MPOYTEHUS
paspaboTaHHbix ans Bac kadegpoi cneumanbHbIX METOANYECKUX YKasaHui. ITo nomoxeT Bam BoBpems
MOHATb M NPAaBUIIBHO OLIEHUTL ee porib B Bawem obpasoBaHuu.

O3HaKoOMUBLUMCb C OpPraHU3auUMOoHHbIMU TpeboBaHUAMK kadheapbl MO 3TOW AUCLIMNIIMHE U COU3MEpPUB
C HUMK CBOM cwibl, Bbl cMoXeTe coenatb 0CO3HaHHbIV BbIGOP COOCTBEHHOW TaKTUKM U cTpaTerun yvyebHoun
aesTenbHocTn, ybepedb cammx cebsi OT Hepa3yMHbIX PELLEHMI MO OTHOLLIEHUIO K HEW B Ha4ane cemecTpa, a
He TOrga, Korga yxe crtaHeT no3gHo. Mcnonb3yst atm ykasaHus, Bbl 6€3 AononHUTEnNbHbIX OCMOXHEHWN
nogonaeTe K NPOMeXyTOYHOW aTTecTauumn no 3Ton gucumnimHe. YCnewHocTb atTectauum 3aBucuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, LeneHanpaBneHHas, BoymumBas yyebHasa paboTta, B Lensx obecne-
YeHns KOTOpoK M pa3paboTaHbl TM METOAMYECKNE YKa3aHUS.



1. MecTto yye6GHOM ANCLMNIINHBbI B NOATOTOBKE BbIMYCKHUKA

Y4yebHas gucuunnmHa otHocuTed K gucumnnuHam OlMOIM yHuBepcuteTa, COCTaB KOTOPLIX onpeae-
nseTca By3om u TpeboaHusamu IroOC.

Uenb ducyunnuHbl — hOpMUPOBAHME Y CTYAEHTOB JTIOMMYECKOro, XMMMUYECKOTO MbILUMEHNS, NpUo6-
peTeHne U pasBUTUE HaBbIKOB NabopaToOpHOro 3KCNepUMeEHTa, CNOCOBCTBYIOLMX PELLEHUI0 YaCTHbIX Npo-
6nem bu3MKo-MexaHN4eckoro 1 GONOrMYecKoro HanpaBneHni B Npouecce ganbHerwero npodeccnoHanb-
HOro obyyeHusl, a TaKke ANA pelleHns HayYHbIX U MPOM3BOACTBEHHbIX 3aday B Oyayllen npodeccmoHarb-
HOWN OeATenbHOCTY.

B xo00de oceoeHust ducyuniuHbl 06y4yaroujulicsi OOSIKeH:

MUMETb LIeNIOCTHOE NpeAcTaBieHne O Ponv XMMUN B CO3[aHNM COBPEMEHHOI ECTECTBEHHO - Hay4HOM
KapTUHbI MUPa;

BJl1laAeTh. HaBblkaMUN BbIMNOJIHEHUA OCHOBHbIX XMMUNYECKNX naGopaToprlx onepauw?l;

3HATb: OCHOBHbIE XMWUYECKNE MOHATUA U 3AKOHbI, OCHOBHbIE XUMUYECKNE INTIEMEHTblI U NX COegUNHEHUdA, CBe-
AoeHnsa o CcBOMCTBax HeopraHn4ecknx n opraHnM4eckmnx COG,CI,VIHGHVIVI;

yMeTb: yCTaHaBnMMBaTb B3aMMOCBA3N MeXy CTpOeHneM BellectBa 1 ero XMMm4eCcknmmn CBOVICTBaMM, ncnonb-

30BaTb OCHOBHbIE XMMUYECKNE 3aKOHbl U CBOWCTBA BelwecCcTB B na6opaTopH0|7| n I'IpOVISBO,D,CTBeHHOVI NpaKkTUKe.

1.1.MNepeyeHb KOMNETEHUMN C yKa3aHMeM 3TanoB ux hopMupoBaHMA B pe3yribTaTe OCBOe-
HUS y4eOHOM AUCLUMNIMUHbI:

KomneTteHuun,

B hopmMupoBaHumn
KOTOpbIX 3aA4eNCTBO-
BaHa gucumnnuvHa

Koa v HaumeHoBa-
HMe MHOgUKaTopa

KoMMNoOHeHTbI KOMNeTeHLUUH,
dhopmMmpyemble B paMKkax 4aHHON AMCLUMNIIMHBI
(xaKk oXrpaemblit pesynbTaT ee 0CBOEHUS)

OOCTUXEeHUN
BnageTb HaBbl-
KOoMneTeHUuuu 3HaTb U yMeTb genatb
Ko, HauMeHoBaHue . Kamm
NnoHMmaTb (oencTtBoOBaTbL)
(MMeTb HaBbIKN)
1 2 3 4
O6wenpocdeccnoHanbHble KOMNEeTeHLUU
OrMNK | CnocobeH pewatb WO-1onk1 3HaeT OCHOBHblE | YMmeeT BnapeeT HaBbI-

-1

TMNOBbIE 3a4a4n
npodeccroHarnb-

HOWN OeATenbHOCTH
Ha OCHOBE 3HaHWiA
OCHOBHbIX 3aKOHOB

AEeMOHCTPUPYET 3Ha-
HWUE OCHOBHBbIX
3aKOHOB MaTeMaTunye-
CKMX, ECTECTBEHHOHA-
YYHbIX 1 06LLenpo-

XUMU4Yeckue no-
HATUS U 3aKOHbI,
OCHOBHbIE XUMMU-
yeckune anemeH-
Thl M UX coeaunHe-

ncnonb3oBaTb XU-
MUYECKNE 3aKOHbI
N cBEAEHUs O
CBOWCTBax opraHu-
Yeckux 1 Heopra-

Kamu
BbIMOSTHEHUS
OCHOBHbIX X1MUYe-
ckux nabopaTop-
HbIX onepauui

MaTeMaTUYeCKuX, deccrmoHanbHbIX ANC- HUWS, CBEOEHUS O HUYECKMX BELLECTB,
€CTeCTBEHHOHayu- LMNIIMH, HeobXxo- CBOWCTBAax He- npv 060CHOBaHUN
HbIX 1 obLenpo- OMMbIX NS peLleHns OpraHn4yecKknx n NPMEMOB perynu-
deccnoHanbHbIX TMMNOBbIX 3aday npo- OpraHn4ecKknx co- | poBaHus NUTaHUS
OMCUMNANH C Npu- deccunoHanebHom ges- eJNHeHnn pacTeHun, npuve-
MeHeHVeM TernbHOCTN HeHus yaobpeHnn
WHOPMaLNOHHO- 1 NecTMumaoB
KOMMYHWKaLNOH- NO-20nk-1 [NoHumaeT Ymeet BnapeeTt HaBbI-
HbIX TEXHONOrMM ncnosnb3yeT 3HaHUA NPVHLMNbI UC- NPYMEHSATb OCHOB- | Kamu
OCHOBHBbIX 3aKOHOB Nnonb30BaHus Hble XMUYeckme 3aKrnagku u npose-

MaTeMaTU4eCKnX 1
€CTECTBEHHbIX HayK
ONs pelleHus
CTaHAapTHbIX 3aaad
cagoBoacTBa

OCHOBHbIX XUMW-
YECKMX 3aKOHOB
NS peLleHnst
CTaHAapTHbIX 3a-
[ay cafoBoAcTsa

3aKOHbI ANg pelle-
HUSI CTaHOapTHbIX
3afay cagosof-
cTBa

AeHus nabopaTop-
HbIX OMbITOB, aHa-

1IM30B pacTUTenb-
HbIX N MOYBEHHbIX

obpasuos




1.2. OnucaHue nokasartenewn, KpUTepueB U LKan oueHuBaHUA 1 3TanoB hopMupoBaHus KOMMeTeHUUN B pPaMKax AUCUUNJIUHbI

YPOBHMN chOPMMPOBAHHOCTY KOMMETEHLUN

KOMneTeHUuna He

MUHUMAaIbHbIN cpeaHun BbICOKWUN
cchopmupoBaHa
OueHKU chopMMPOBAHHOCTN KOMMETEHUN
He 3a4teHo 3a4yTeHo

XapakTepucTuka chopMUpPOBaHHOCTU KOMMETEHLMN

WHaexc n Ha- Kog nHauka- Mokasarerns KomneTeHuuMs B NonHoMm 1. CchopMUPOBaAHHOCTb KOMMETEHLIMM COOTBETCTBYET MUHUMANbHLIM
3BaHMe Topa ao- WHaukaTophi OLEeHMBaHNA — Mepe He cchopmumpoBaHa. | TpeboBaHusiM. MIMetowmnxcst 3HaHWiA, YMEHWI, HAaBLIKOB B LIENOM AoCTa- ®Popmbl 1 CpeAcTBa
KoMne- CTKEeHUN KOMNEeTEHLMM 3HaHUA, YMEHWS, | [metoLymxcsa 3HaHWUIA, TOYHO ANS pelleHns npakTuyeckunx (npodeccrnoHanbHbIX) 3agad. KOHTpOnA d)OPMVIPOHBa-
TeHLMN komne- HaBbIkW (BNaZe- | yMeHWit 1 HaBBIKOB Heo- | 2. ChOPMUPOBAHHOCTb KOMAETEHLMM B LIETIOM COOTBETCTBYET Tpebo- HWS KOMNeTeHUMn
TeHuun HUsl) CTaTOYHO ANsi peLleHns BaHUAM. VIMetoLumxcsl 3HaHUIM, YMEHUIA, HAaBbIKOB U MOTUBaLWM B Le-
npakTu4ecknx (npodec- 1IOM JOCTaTOYHO AN PELUEeHNS CTaHAaPTHbBIX MpakTu4eckux (npodec-
CMOHarnbHbIX) 3agay CMOHarnbHbIX) 3afay.
3. ChopMMpPOBaHHOCTb KOMMETEHLMMN MNOMHOCTLIO COOTBETCTBYET
TpeboBaHusAM. VIMeloLmMXca 3HaHWI, YMEHUI, HABbIKOB U MOTUBaLWUM B
NOSHOM Mepe [4O0CTaTOYHO ANS PELUeHUs CMOXHbIX MPakTU4eckux (npo-
beccmoHanbHbIX) 3agau.
KpuTepuu oueHnBaHus
OnK-1 OnK 1.1 [NonHoTa 3HaHun 3HaeT ObyuyatoLumincst He 3HaeT 1. 3HaeT OCHOBHbIE MOHATUSA, 3aKOHbI, METOAbI U MOAENN XUMNYECKNX YyeGHoe nopTconuo,

OCHOBHbI€ XUMU-
Yeckne NoHATUSA
N 3aKOHbl,
OCHOBHbI€ XUMU-
Yyeckue arnemMeH-
Tbl U UX COeaU-
HeHus1, cBefe-
HUS O CBOMCTBAXx

OCHOBHbIE XUMUYECKNE
NOHATUSA U 3aKOHBbI,
OCHOBHbIE XMUYECKmNe
3NEMEHTbI U UX CoeanHe-
HUSA, CBeOEeHUS O
CBOWCTBax HeopraHuye-
CKWX 1N OpPraHU4eckux co-
eNHEeHNN

cucTeM 13 pasgenos obuen xummnn. imeeT 3HaHUsi 0 CBOMCTBax
OCHOBHbIX BUAOB XMMUYECKNX BELLECTB U KITACCOB XMMUYECKMUX OO BbEK-
TOB, HO He yCBOWN uX AeTanu. B oTBeTax Ha Bonpockl eCTb HETOYHO-
CTW, JONYCKaET OLNBKN B PELLIEHUN SKCNEPUMEHTASbHBIX 3a4ay.
2.CB060OAHO OPUEHTMPYETCSI B OCHOBHBIX MOHATUSAX DyHOAAMEHTarnb-
HbIX pa3genoB obLen xuMmun. MNpaBubHO NPUMEHSIET TeopeTUYecKkmne
NMOMOXXEHUS NMPU PELLEHNMN MPaKTUYECKUX 3a[ay, HO IONyCKaeT Mano-
3HaYUTENbHbIE HETOYHOCTU.

3aKnoymTensLHoe Te-
CTupoBaHue (no
pesynbTaTam ocBoe-
HUS UCLMNIUHBI)

HeopraHn4yeckux 3. B coBepLueHCTBe 3HaeT 6a3oBble NONoXeHns dyHAaMeHTanbHbIX
N OpraHn4ecKmx pa3genoB obLen xumun. Bece 3agaHns BbIMONHEHbI NOMHOCTbIO,
COEAVHEHWUN rpamMoTHO OhOPMIIEHbI M HEe COAEePXaT OLLUMBOK.

Hanuune ymenuin Ymeet ObyuvatoLumincst He ymeeT 1. He yBepeHHO ncnonb3yeT XMMU4eckme 3akoHbl U CBe4eHUs O YyebHoe noptdonvo,
ucnonb3oBaThb MCMomnb30BaTb XMMnye- CBOWNCTBaX OpraHN4YeCcKMX 1 HeopraHN4ecknx BeLLecTs, Npu obocHoBa- 3aknoymTensHoe Te-
XvMuyeckne CKue 3aKOHbI U CBeeH s HWUM MPUEMOB PETYNNPOBAHNSA MUTAHNSA PAaCTEHWUI, MPUMEHEHUS] CTupoBaHue (no

3aKoHbl U cBefe-
HWs1 O CBOMCTBaXx
OpraHn4yecknx un
HeopraHn4eckmx
BeLLEecTB, Npu
o6ocHoBaHMK
npuémos pery-
NMPOBaHUSA Mu-
TaHWsa pacTeHun,
npUMeHeHus
yaobpeHuii n ne-
cTUuMaoB

0 CBOWCTBax opraHnye-
CKWUX N HEOPraHN4ecKnx
BeLLecTB, Npu 060cHoBa-
HUK NPUEMOB perynupo-
BaHWSA NUTaHNsA pacTe-
HWUIA, NPUMEHEHNs
yAaobpeHuii n necTuumaoB

yAobpeHuii 1 necTMUMaos.

2. [onyckaeT He3HaunTenbHble OLUMOKM NPU UCMONb30BaHUN XUMUYE-
CKUX 3aKOHOB U CBEAEHWUI O CBOMCTBAX OPraHUYecKMX U HeopraHuye-
CKMX BeLLecTB, Npu 060CHOBaHUW NPUEMOB PErYNINPOBAHUS MUTaHUS
pacTeHui, NnpuMeHeHnn yaobpeHnii 1 necTMumMaos.

3. CBOGOAHO UCMONb3YeT XMMUYECKNE 3aKOHbI 1 CBELAEHUS O
CBOWCTBAaxX OpraHNYecknx 1 HeopraHMYecKknx BeLeCTB, Npu o6ocHoBa-
HWUM NPUEMOB PETYNNPOBAHUS NMUTAHUS PAaCTEHWUI, MPUMEHEHUSI
yao0peHUn n NnecTUUMAOB.

pesynbTaTam ocBoe-
HUS! OUCUMNIUHBI)

Hanunuve HaBblkoB
(Bnapexve
OMbITOM)

BnapeeT HaBbI-
Kamu
BbIMONTHEHUS!
OCHOBHbIX XMMWU-
Yyeckux nabopa-

O6yuvatolumitcst He Bna-
[eeT HaBblkamy BbIMNOJ-
HEHWSI OCHOBHBIX XUMUYe-
CKux nabopaTopHbIX one-
paummn

1. BnapeeT HaBblkaMu BbINOMHEHNS OCHOBHbIX NlabopaTopHbIx onepa-
umMn (pacTtBopeHue, dunbLTPOBaHWE, HarpeBaHme n T1.4.);

2. BnageeT HaBblkaMW BbINOMHEHNS OCHOBHbLIX NabopaTopHbIX onepa-
LmMiA 1 ncnone3oBaHna nabopaTopHoro obopyaoBaHus npu nposeae-
HUM XVMUYECKNX NCCNIE[0BaHUN.

Onpoc; BbINONHeHne
nabopaTtopHbIx paboT




TOPHbIX onepa-
umn

3.BnapeeT HaBblkaMy 06paboTkn pe3ynbTaToB 3KCNEPUMEHTA,
CPaBHEHMS UX C AaHHBIMW NUTEpaTypbl U UHTEPNPETaLMK pesynbTa-
TOB XMMWYECKUX UCCNELOBAHMUI

OrK 1.2

[NonHoTa 3HaHun

MoHumaeT
NPUHLMMBI UC-
nosnb3oBaHus
OCHOBHbIX XMMMU-
YEeCKMX 3aKOHOB
Onsi peLleHnst
CTaHA4apTHbIX
3agay cagoBoa-
cTBa

ObyuyatoLumincst He
NMoHMMaeT KaK UCMOorb30-
BaTb OCHOBHbIE XMUYe-
CKue 3aKOHbI A4S peLue-
HWSI CTaHOaPTHBIX 3a4ay
CcafoBOACTBA

1. OByyatoLmincs UCTbITLIBAET 3aTPYAHEHUS NPU PELLEHUN PaCcYETHBIX
1 CUTYaLMOHHbIX 3aaau.

2. OByyatoLmniics UMeeT He3HaYUTENbHbIE 3aTPYAHEHUS! B MOHUMaHUN
UCMONb30BaHNS1 OCHOBHbIE XMMUYECKME 3aKOHbI AS PeLleHNst
CTaHdapTHbIX 3aa4 CafoBOACTBa.

3. OByyaroLumiics B MOSHOW Mepe NoHMMaeT

KaK MCMosib30BaTh OCHOBHbIE XMMUYECKNE 3aKOHbI Af1S1 PELIEHNs!
CTaHdapTHbIX 3aa4 CafoBOACTBa.

Y4yeGHoe nopTdonuo,
3aKIoYMTENBHOE Te-
CTupoBaHue (no
pe3ynbTaTam ocBoe-
HWUS1 AUCLUNIIHDBI)

Hanuune ymenuin

Ymeet
NpUMEHATb
OCHOBHbI€ XMMU-
Yeckune 3aKOHbI
Onsi pewleHnsi
CTaHAapTHbIX
3apay cafoBoa-
cTBa

Obyuvatolumincst He ymeeT
NPYMEHSITb OCHOBHbIE XU-
MUYecKmne 3aKoHbI s
peLUeHnst CTaHOapTHbIX
3agad cagosoacTea

1. OGyy4aloLmMiics UCNbITbIBAET 3aTPYAHEHNUS NPU PELLEHNN PacYETHbIX
1 CUTYaLMOHHbIX 3agad

2. ObyyaroLmics gonyckaeT Manos3HaunTeNbHble HETOYHOCTU B
peLueHnn 3agay

3. OBbyyaroLumics cBoboAHO CrpaBnseTcs ¢ NOCTaBAEHHbIMU
3aa4amu, 06OCHOBbLIBAET NPUHATBIE PELLEHNS, MOKa3biBasi Npu

3TOM 3HaHUSA AOMNONHUTENbHOIO Matepuana.

Y4yeGHoe nopTdonuo,
3aknoymTensLHoe Te-
CTupoBaHue (no
pe3ynbTaTam ocBoe-
HUS1 QUCLUNINHDBI)

Hanuune HaBbIkOB
(BnageHue
OMbITOM)

BnapeeT HaBbI-
KaMm
npoBeaeHUsT Xu-
MUYECKOro aHa-
nu3a pasnuy-
HbIMW MeTo4aMu

He Bnapeet

HaBblkaMy BbINOMHEHMWS
OCHOBHbIX XMMWUYECKNX
nabopaTtopHbIX onepa-
LW, aHanu3oB pacTu-
TebHbIX Y MOYBEHHbIX
ob6pasuoB

1. BnageeT HaBblkamu BbINOMHEHNS OCHOBHbIX NTabopaTopHbIX onepa-
UM (pacTtBopeHue, punbTpoBaHWe, HarpeBaHve n T.4.);

2. Bnageet HaBblkamy BbINOMHEHWS OCHOBHbIX TabopaTopHbIX onepa-
LM 1 ucnonb3oBaHuUsi nabopatopHoro obopyaoBaHus Npu nposege-
HUM XMMUYECKUX UCCIEA0BAHUN.

3.Bnapeet HaBblkamy 06paboTku pe3ynbTaToB 3KCNEPUMEHTA,
CpaBHEHUS UX C AaHHbIMW NUTEpaTypbl U UHTeprpeTauun pesynbTa-
TOB XVMMWYECKUX UCCIefoBaHNUi

Onpoc; BbINOHeHne
nabopatopHbix paboT




1.2. OnucaHue nokasarenen, KpUTEpPMEB U LLKaN OLeHUBaHUA U 3TanoB (hopMUpPOBaHUA KOMMNeTeHUUN B paMKax gucumniinHbl

MHaekc u Ha-
3BaHuNe
Komne-
TEHUUK

Kop nHauka-
TOopa #o-
CTUXEHUN

KOMMNeTeHunn

MHaukaTopbl Komne-
TeHUMK

Mokasartenb oue-
HMBaHWA — 3Ha-
HUSA, yMeHUs, Ha-
BbIKW (BNnageHns)

YpPOBHU CHOPMMPOBAHHOCTN KOMMETEHLUM

KoMneTeHuus He cchopMu-

MUHUMAaIbHbIN cpeaHun BbICOKUN
poBaHa
OueHkn chopMMPOBAHHOCTY KOMMETEHLUNM
2 3 4 5
OueHka «Heydosniemeopu- | OueHka  «ydoenemeo- | OueHKka «Xopowo» OueHka «omu4yHoO»
meJibHO» pUMesIbHO»
XapakTepucTunka chopMMpPOBaAHHOCTM KOMMETEHLMUM
KomneTeHuusi B nonHom CdhopmumpoBaHHOCTb CdhopmmpoBaHHOCTb CcopmMrpoBaHHOCTb

Mepe He cchopmMrpoBaHa.
Mmetomxcsa 3HaHun, yme-
HWIA N HaBbIKOB HEJOCTATOY-
HO ON15 peLUeHns npakTuye-
ckux (npodpeccroHanbHbIX)
3agay

KOMMeTEHLMUN COOTBET-
CTBYET MUHVMASIbHLIM
TpeboBaHUsIM.
MmetoLmxcst 3HaHui,
YMEHWIA, HaBbIKOB B Lie-
NOM JOCTaTOYHO ANs
peLleHusi NPaKTUYECKUX
(npodheccunoHanbHbIX)
3apay

KOMMETEHLMM B LIeSTIOM CO-
oTBeTCTBYET TpeboBaHu-
am. Mimetromxcsa 3HaHui,

YMEHUI, HAaBbIKOB U MOTU-

BaLMK B LileSIOM JOCTaTou-

HO ANs peLueHns
CTaHAapTHbIX NpakTuye-
ckux (npodpeccuoHanb-
HbIX) 3agav

KOMneTeHUnn nomnHo-
CTbi0 COOTBETCTBYET
TpeboBaHUsM.
Mmetowmxcsa 3HaHWi,
YMEHWI, HaBbIKOB U
MOTMBaLMM B NOSTHOWN
Mepe J0CTaToYHO Anist
peLleHnst CIOXHbIX
npaktudeckmx (npodec-
CVIOHaJ'IbeIX) 3a4ad

®opmbl 1 cpea-
CTBa KOHTpOns

dopMmpoBaHus
KOMMNEeTEeHLNI

KpuTepumn oueHnBaHms

OlnK-1

OrnK1.1

MonHoTa 3HaHuNn

3HaeT

OCHOBHbIE XUMU-
Yeckue NoHATUSA U
3aKOHbI, OCHOB-
Hble XMMUYeckune
ANEeMeHTbI U UX
COeQINHEHUs, cBe-
OeHusi o
CBOMNCTBAXx He-
OpraHnYeckmx n
OpraHn4Yeckux co-

Obyyatomincs He 3HaeT
OCHOBHbIE XMMUYecKue no-
HSITUS 1 3aKOHbI, OCHOBHbIE
XUMUYECKME BNEMEHTbI U UX
COeAIMHEHWS, CBeAEHNSI O
CBOWCTBaxX HEOpraHU4ecknx
N OpraHn4eckux coemHe-
HWUA

3HaeT OCHOBHbIE MOHS-
TUS1, 3aKOHbI, METOAbI U
MoOenn XMMUYECKnX cu-
CTeM 13 pas3fernos
obuwen xumuun. Umeet
3HaHUSA 0 CBOMCTBAXxX
OCHOBHbIX BUZIOB XUMU-
YecKMX BELLEeCTB 1
KIaccoB XMMUYECKNX
00bEKTOB, HO He yCBOMI
nx getanu. B otBeTax

CBob60aHO OpueHTMpyeTCs
B OCHOBHbIX MOHATUAX
dyHOaMEHTanbHbIX
pa3genoB obLien XxuMuun.
MpaBunbHO NpumeHsieT
TeopeTuyeckue nonoxe-
HUS! NpY peLeHnn NpakTu-
YecKux 3agad, HO gonyc-
KaeT Mano3HauuTenbHble
HETOYHOCTU

B coBeplueHcTBe 3HaeT
6a30Bble NONOXeHNA
dyHOaMEHTanbHbIX
pasgenoB obLien xu-
mun. Bece 3agaHus Bbl-
MOSTHEHbI NMOJTHOCTbIO,
rpamMmoTHO OhOPMMEHbI 1
He codepxart owmnbok

YuebHoe
MopTdponuo.
Ok3ameHaLMoH-
Hbl€ BOMPOCHI.

eanHeHU Ha BOMPOCHI ECTb HETOY-
HOCTW, JonyckaeT
OLUMGKN B peLleHnn aKe-
nepuMeHTasnbHbIX 3aday
Hanuuune ymennit Ymeet O6yvatowmincs He ymeeT Obyvatowmiicsa He yBe- | Obyuvatowuiicss gonyc- Obyvatowmiica ceoboa- YuyebHoe
1cnonb3oBaTh XM- | UCMONb30BaTh XMMUYECKUE PEHHO UCNONb3yeT XK- KaeT He3Ha4YUTenbHbIe HO MCMOMb3yeT XMMUYe- MopTchonuo.
MWUYECKME 3aKOHbI | 3aKOHbl U CBEAEHUS O MUYECcKMe 3aKOHbI 1 OLIMGKN NpY UCMOSb30Ba- | CKME 3aKOHbI U CBeae- 3K3aMeHaLmoH-

1 CBeAEeHUs 0
cBOMWCTBax opra-
HUYECKMX U He-
OpraHu4yeckunx Be-
LecTs, npu
o6ocHoBaHMM
NpUEMOB perynu-
poBaHWA NUTaHNS
pacTeHui, npume-
HeHus yaobpeHui
1 NecTMumaoB

CBOWCTBaxX OpraHN4eckmx n
HeopraHNM4YeckMx BeLLEeCTB,
npv 060CHOBaHWUN NPUEMOB
perynvpoBaHust MUTaHnsi
pacTeHuin, NPUMEHeHNs!
yaobpeHun n nectuunaos

CBe[leHNs O CBOMCTBaXx
opraHu4ecknx u Heopra-
HUYECKMX BELLECTB, Npu
060CHOBaHMM NpYéMoB
perynupoBaHusi nurta-
HUS1 pacTeHun, npume-
HeHns yaoobpeHuii n ne-
CTULMAOB

HUN XMMUYECKMX 3aKOHOB
1 CBEOEeHU o CBONCTBax
OpraHM4eckux 1 Heopra-
HUYECKMX BELLECTB, NPy
06OCHOBaHUM NPUEMOB
perynupoBaHusi MTaHusi
pacTeHuin, NPUMEHEHNN
yaobpeHuii 1 nectuumaos

HWUS1 O CBOWCTBAXx opra-
HWYECKMX U HeopraHnye-
CKMX BeLLecTB, Npu
060CHOBaHWM NpréMOoB
perynupoBaHus nuta-
HWUSI pacTeHun, npume-
HeHus yaobpeHuii n ne-
CTULMAOB

Hbl€ BOMNPOCHI.

Hann4ne HaBbIKOB

Bnapgeet HaBblI-

Obyyatomincsa He Bnageet

Obyvatowmincs Bnageet

Obyyatowmincs Bnageet

Obyvawwniica Brnageet




(BnapgeHue onbiToM)

KamMu
BbIMNONTHEHNA

HaBblKaMW BbINOJIHEHUA
OCHOBHbIX XUMWU4YECKUX Nna-

HaBblkaMK BbINOSTHEHUS
OCHOBHbIX Nnabopartop-

HaBblkamMV BbIMOSTHEHUS
OCHOBHbIX NabopaTopHbIX

HaBblkamy 06paboTku
pesynbTaToB

Onpoc; BbINOsHe-
Hve nabopaTop-

OrK1.2

OCHOBHBbIX XMMU- 6opaTopHbIX onepauuit HbIX Onepauui (pacTBo- | onepauuil u UCMONb30Ba- | IKCMEPUMEHTA, CpaBHe- | Hbix paboT
Yeckux nabopa- peHue, unbTpoBaHue, HusA nabopaTopHoro o6o- HWS UX C AaHHBIMW M-
TOpPHbIX onepaLmi HarpeBaHue W.T.4); pynoBaHWs Npv NpoBefe- | TepaTypbl U MHTepnpe-

HUW XUMUYECKMX UCCNeao- | Tauuu pe3ynbTaTtoB Xu-

BaHUIA; MWUYECKNX nccneposa-

HWUA
MonHoTa 3HaHWn MoHumaeT Ob6yuvatowuiica He noHuma- | OGyuaromiics nmeeT Ob6yuatowmiica nmeeT He- | Obyuvatowmiics B non- YuebHoe

NPUHLUMMBI UC- eT, KaK UCMonb3oBaTh YaCTMYHOE MOHVMMaHVe 3HaunTenbHble 3aTpydHe- | HOW Mepe NMoHMMaeT MopTtdhonuo.
Nonb30BaHUsi OCHOBHbIE XMMUYEeCKMe MCNoNb30BaHNs OCHOB- | HWS B MOHUMaHUW KaK Mcnonb3oBaTb Ok3aMeHaLuoH-

OCHOBHbIX XUMU-
YeCKUX 3aKOHOB
ANs pelueHus
cTaHOapTHbIX 3a-
[ay cafloBOACTBa

3aKOHbI A4S peLleHnst
cTaHgapTHbIX 3agay cago-
BOACTBA

HbIX XMMUYECKNX
3aKOHOB NS pelleHns
cTaHZ4apTHbIX 3agad
CcafjoBOACTBA

MCNonb30BaHNs OCHOB-
Hble XMMUYECKME 3aKOHbI
AnNsi peLLEHUst cTaHaapT-
HbIX 3a4a4 cafoBoACTBa

OCHOBHbIE XUMUYeckne
3aKOHbI A5 peLleHns
cTaHZapTHbIX 3agad
cafoBOACTBA

Hbl€ BOMPOCHI.

Hanuune ymenui

Ymeet
NPUMEHATb
OCHOBHbIE XUMU-
YecKne 3aKOHbI
ana peweHua
CTaHA4apTHbIX 3a-
Aad cagoBoacTea

Ob6yuatowmincs He ymeet
pellaTb pacyéTHble 3agaun
WU NPUMEHNTL TeopeTuye-
CKMe 3HaHWS K PELLEHMIO CU-
TyaUMOHHBIX 3aaa4

ObyyatoLmmncs ucnbiTbl-
BaeT 3aTpyAHEHUS Npu
peLLeHnn pacyETHbIX U
CUTYaLMOHHbIX 3afa4

Obyyatowwmincs gonyckaet
Mario3HauuTernbHbIe He-
TOYHOCTU B

peLueHun 3agay

Obyuyatowwmincs ceoboa-
HO crpaBnsieTcs ¢ no-
CTaBMEHHbIMU
3agayamu, 060CHOBbIBa-
€T NPUHATbIE peLleHusd,
rnokasbiBasi npu

3TOM 3HaHUA OOMOJTHU-
TenbHOro matepuana.

YuebHoe
MopTtdonuo.
OK3amMeHaLWoH-
Hble BONPOCHI.

Hanuuyune HaBbIkoB
(BnageHue onbiToM)

BnageeT HaBbl-
Kamu

3aKnagku un
npoBeaeHusi na-
6opaTopHbIX
OMbITOB, aHanu-
30B pacTuTenb-
HbIX W MOYBEH-
HblX obpasuoB

Ob6yuvarowmiica He Bnageet
HaBblKaMW NPOBELAEHNS XU-
MMWYECKOro aHanmsa pas-
JNINYHBIMU MeTOoAaMM

Ob6yuarowmiics Bnageet
HaBblKaMK BbINOMHEHVS
OCHOBHbIX naboparop-
HbIX onepauun (pacTBo-
peHve, dunbTpoBaHue,
HarpeBaHue W.T.4);

Ob6yuarowmiics Bnageet
HaBbIKaMW BbINOMHEHWS
OCHOBHbIX TabopaTopHbIX
onepauuii u ucnonb3oBa-
Husi nabopaTopHoro 060-
pyOoBaHus npu nposeae-
HUM XMMUYECKMX Uccreno-
BaHWIA;

Ob6yuvatolmiics Bnageet
HaBblkamn 06paboTkm
pe3ynbTaToB 3KC-
nepvMeHTa, CpaBHEHUSsI
MX C AaHHbIMU NUTepa-
Typbl U MHTEPNpeTaLmn
pe3ynbTaToB XUMU4e-
CKMX UccnegoBaHui

Onpoc; BbINonHe-
Hue nabopartop-
HbIX paboT




2. CTpyKTypa y4yebHOM paboThbl, coaepxaHue u TPYAOEMKOCTb OCHOBHbIX 3JIEMEHTOB
ANCLUNIINHBI

2.1 OpraHu3auMoHHas CTPYKTypa, TPYAOEMKOCTb W MiaH N3YyYeHus1 OUCLMNIUHGI

TpynoemkocTb, Yac
cemecTp, Kypc*

Bua yyebHoli paboThl oyHas /
3ao4Hasa opma
04HO-3a04Has opma
1 cem. 2 ceMm. 1 Kypc 2 Kypc

1. AyanTopHble 3aHATUA, BCEro 30 46
- Nekumm 16 20

- MpakTUyeckue 3aHATMS (BKNoYas ceMmUHapbl) 2

- nabopartopHbie paboTbl 14 24

2. BHeayauTopHas akageMuyeckas pa6orta 42 62
2.1 dukcMpoBaHHble BUAblI BHeayAUTOPHbIX CAaMOCTOATEeNbHbIX 10 10

paborT:

BeinonHeHve n caava/3awmTa HaMBMayaneHoro/rpynnoBoro 3aga-
HUSA B BUage™*

- UHOMBUAYanbHble 3a4aHuns 10 10
2.2 CamocTosiTenbHOe U3y4eHue TeM/BONpPOCOB NporpaMmmbli 10 12
2.3 CamonogroToBKa K ayAUTOPHbIM 3aHATUAM 14 26
2.4 CamonoaroToBKa K y4acTUIO U y4yacTue B KOHTPOJIbHO-OLe-

HOYHbIX MepPOoNpUATUSAX, NPOBOAUMBIX B PaMKax TEKYLLErO KOHTPO- 8 14

N5t OCBOEHUS OUCUNMIUHBI (3@ UCKITIOYEHUEM yYmEHHbIX 8 . 2.1

—-2.2):
3. Mony4yeHue 3a4éTa N0 UTOramMm OCBOEHUS1 AUCLIMNIIVHbI
Unu: 3. MopgrotoBKa U cgaya aK3aMeHa No UToramMm oCBOEHUA 36
OUCLUMNIINHBI

Yacbl 72 144

OBLUASA TpyAOEMKOCTb AUCLUNIUHDI: 3aveTHLIE SAVANLE! 2 yl

lMpumeyaHue:

* — cemecmp — AN O4HOWM N O4YHO-3204HOW POPMbI 0BYYEHNS, KYPC — AN 3a04HON (hOPMbI 00yYeHUs;

** — KP/KI, pedepaTal/acce/npe3eHTaumm, KOHTPOnbHOM paboThl (ans obyyaroLwmxcs 3ao4Hon popMbl 06yyeHus1), pacyeTHo-rpaguye-
CKOW (pac4eTHo-aHanuTuyeckon) paboTbl 1 Ap.;

2.2. YKpYNHEHHaa cogepxaTenbHas CTpykTypa y4eOHOM OucuunivHbl 1 oblias cxema eé€ peanusauumn B y4ebGHOM
npowecce

TpynoemKocTb pasgena u eé€ pacnpegene-
HWe no Buaam y4ebHon paboTbl, vac.

AyauTtopHas pabota BAPC

3aHATUA

Homep u HaumeHoBaHue
pasgena AVCLUMIIMHBI.
YKpYyNHEHHbIE TEMbI pa3gena

O6uwasn
BCEro
nekuum
(BCex hopm)npakTuyeckue
nabopa-TopHble
BCEro
dukcnpoBaHHble BUAbI

dopma pybexxHoro KOHTponsi no pasgeny
S [NeNe komneTeHumit, Ha POPMUPOBAHME KOTOPbLIX OPUEHTUPOBAH pasaern

1 2 1314 5 6 7 8 9

OyHas doopma o06yyeHus

I cemecTp

1 |OcHOBHbIE XMMUYECKNE NOHSTUS 1 3aKOHH! [10] 4 | | | 4 [ 6] | Tect | onk-1




1.1 NpeameT n 3agaym xMMmnn, ee CBA3b C 9 9
OPYrvIMU HayKamu.
1.3 OCHO?HbIe Knaccbl HEOpraHU4ecKknx co- 4 4 4
EONHEHWIA.
CTpoeHue BellecTBa. 22 | 10 6 4 12 Tect OrnK -1
2.1 CtpoeHue atoma. 7 3 2 1 4
2 |2.2 Mepuoguyecknin 3akoH U nepuoamnyeckas
3 2 1 4
cuctema [.1N.MeHgeneesa.
2.3 Xumunyeckas cBs3b. 4 2 2 4
O6wume 3aKOHOMEPHOCTY NPOTEKAHMA XMMM- 14| 6 4 P 8 Tect OlNK -1
3 YECKMX peaKLmi.
3.1 OCHOBbI TEPMOXMMUU. 7 3 2 1 4
3.2 Xumunyeckasi KUHeTuKa. 7 3 2 1 4
PacTBopbl. 26 | 10 6 4 16 10 Tect OnK -1
4.1 Cnocobbl BbIpaXXeHUst KOHLEHTpaLmn pac- 14 4 9 9 10 10
4 |TBOpOB.
4.2 3nekTponuTtnyeckasi guccoumaums. 6 3 2 1 3
4.3 T'vpponus conew. 6 3 2 1 3
WToro 72 | 30 | 16 14 42 10
[MpomexyToyHas aTTecTaums 3aver
II cemecTp
5 |KomnnekcHble coequHeHUs. 6 4 2 2 2 Tect OnK -1
ONeKTpOXMMUYECKME MPOLIECChI. 8 4 2 2 4
6 |6.1. OKMCNUTENbHO-BOCCTAHOBUTESbHbIE 8 4 2 2 4
peakumu.
BBegeHve B aHanUTUYECKYH XUMUIIO. 12 6 2 4 6
711 OCHO?HbIe NOHATUSA U NpeaMeT aHa- 2505105 9
TNINTUYECKON XUMUK.
7.1.2 lNoHATME 0 KayecTBEHHOM aHanuse. Me- 3 1 1 9
TOAbl KAYECTBEHHOIrO aHanunaa.
7.1.3 Knaccudukaumsi MOHOB. 6,545 |05 4 2
BBeaeHne B KONMYECTBEHHbIN aHanusa. 22 | 14 6 8 8 Tect OnK -1
7.2.1 'paBuMeTpUYECKuUiA aHanms. 6 4 2 2 2
7 |7.2.2 TUTpUMETPUYECKUIA aHanu3. 16 | 10 4 6 6 Tect OonK -1
MeTop HeviTpanusauymu.
PepokcumeTtpus.
[NepmaHraHaTomeTpusi.
KomnnekcoHomeTpus.
DU3NKo-xnmmyeckne MeToabl aHanmaa. 6 6 Tect OnK -1
7.3.1 MNMoTeHuuomeTpus. 2 2
7.3.2 CnekTpodoTOMETPHUS. 2 2
7.3.3 XpomaTtorpadus. 2 2
8.1 BBeeHne B OpraHNYeckyo XMmuio 20 6 2 2 2 14 10 Tect OnK -1
np0CTpaHCtBeHHoe CTPOEHWNE OpraHNYeCcKmX 95| 15|05 05 0.5 8
COEOUHEHWI.
V13omepunsa opraHM4eckux coeguHEHUN. 35115105 0,5 0,5 2
OneKTpoHHbIe 3P EKTbI 3aMeCTUTENEN. 351505 0,5 0,5 2
Tunbl OpraHNYeckUX peakLmi. 351505 0,5 0,5 2
8.2 Kucnopoacogepxalume opraHuyeckune co- 10 4 2 2 6 Tect
eANHEHUs. OnK -1
ApeHbl. CnnpTbl. PeHonbl. 5 2 1 1 3
Anbgernapl n KeToHbl. KapboHOBbIE KUCMOThI. 9 1 1 3
Opu1pbl NPOCThLIE M CIIOXHBIE.
8 8.3 Jlunngpl. Yrnesoabl. 10 4 2 2 6 Tect
Knaccudukaums. 3 1 0,5 0,5 2 OnK -1
CTpoeHue, pacnpocTpaHeHne B npupoae.
3HaveHve B npouecce XU3HegesATenbHOCTH 3 1 0,5 0,5 2
pacTeHui.
Dr3MKO-XMMUYECKME CBONCTBA. 4 2 1 1 2
8.4 AMrHOCOeQUHEHWS. 10 4 2 2 6 Tect
AMVHbI, aMUHOCIMPTLI, aMUAbl KUCIOT. 25105]05 2 OlnK -1
AMUHOKUCNOTHI. 2510505 2
Benku. 5 3 1 2 2
8.5Monnmepsbl. 4 4 Tect
Cnocobbl NonyyYeHus. 2 2 OrnK -1
XnMn4eckne CBOMCTBA. 2 2
108 | 46 | 20 2 24 62 10
Wtoro no ancumnnmue|203 | 22 | 10 12 | 181 20

3. O6wue opraHM3auMoHHbIe TpeGoBaHUA Kk y4ebHOM pabGoTe oGyyatowerocs
3.1. OpraHusauus 3aHATUM U TpeGoBaHUA K y4ebHoM paboTe oGyyatoLlerocs
OpraHusaums 3aHATAA NO AUCLMNIMHE HOCUT LUMKIMYeckuid xapakTep. o Tpem pasgenam npeaycmoT-
peHa B3aMMOyBsidaHHasi Liernovka y4vebHbIx paboT: nekums — camocTosiTenbHasi paboTta obyuvaroLmxcs
(ayauTopHas 1 BHeayamTopHas). Ha 3aHsTuax cTygeHveckas rpynna nonydvaeT 3agaHus U pekoMeHaauunu.
[na cBoeBpeMEHHON MOMOLLM OOy4aroLMMCS MpU U3YYEeHUU OUCLMNIIMHBbI Kadedpon OpraHu3ytoTcst
VHAMBMAYANbHbIE U FPYMNOBbLIE KOHCYbTaLUUW, YCTaHABNMBAETCSl BPEMSI NMPUEMa BbINONTHEHHBLIX paboT.
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YuuTblBas cTatyCc AMCUMMNUHBLI K €€ M3YyYeHWI0 MNpeabsiBsiioTCs Cneayllive OpraHvM3auMoHHbIe
TpeboBaHusi;;

- obsi3aTenbHoe nocelleHne O6y‘-IaPOLLI,VIMCFI BCeX BMAOB ayAUTOPHbIX 3aHATUN;
- BedeHMe KOHCMNeKTa B X04e NEKUMOHHbIX 3aHATUN;
KavyeCTBEeHHaaA CaMOCTOATENIbHAaA NoAroToBka K NpakTn4eCKkMM 3aHATUAM, aKTUBHaA pa60Ta Ha HUX]

aKTUBHas, pUTMUYHAs CaMOCTOSTENbHAas ayguTopHasi U BHeayauTopHasi pabota oby4yatowierocsi B
COOTBETCTBUM C NNaHOM-rpadmkoM, NpeaCcTaBneHHbIM B Tabnuvue 2.4; cBoeBpeMeHHas caada npenoga-
BaTeno OTYETHbIX AOKYMEHTOB MO ayaUTOPHbLIM U BHEAQyAUTOPHBIM Bugam pabor;

- B CMyYae Hanuumsa nponyLeHHbIX obyyarlolmMes 3aHATUAM, HEO0BX0AMMO NOMYUYNTb KOHCYNbTaLmMio
no NoaroToBke 1 0OYOPMIEHUIO OTAENbHbLIX BUAOB 3adaHWUi.
[ns ycnewHoro ocBOeHus AMcuMnnnHbl, obydalolwemMycs npegnaraioTca y4ebHo-MHGOPMaLUMOHHbIE
NCTOYHUKW B BuAe y4ebOHOW, y4ebHO-MeToaMYEeCKON NTepaTypbl No BCEM pasgenam.

3.2 Ycnosua gonycka K doopmam KOHTpons

B pamMKax ndy4vyeHua gucumnniinHbl npegycMoTpeHbl Be d)OprI KOHTpONA:
- MO UToramMm NepBoOro cemMecTpa — 3a4eT,
- N0 UToram BTOPOro cemecTpa — 3K3aMeH.

3.2.1 YcnoBusa gonycka K 3ayeTy

3aueT aBnseTcs GopMON KOHTPOMS, KOTOPbIM BbiCTaBnsAeTca oby4varowemMycs cornacHo «llonoxeHus o Te-
KyLLIEM KOHTpPOJIE YCNEeBaAaeMOCTU, NPOMEXYTOUHOM aTTecTauumn obyyaroLLmMxcsa no nporpammMam BbicLlero obpasosa-
Hua (bakanaspuat, cneuvanuTeT, MarucTpatypa) u cpegHero npodyeccmoHansHoro obpasosaHusa B ®IrEOY BO
Omckuin TAY, BbiNofnHMBLUEMY B MOMHOM obbeme Bce nepeudncrnieHHble B N.2-3 TpeboBaHusa k yvyebHow paboTte,
npoLleauemy BCce BUAbI TECTUPOBAHUSA, cAaBLUEeMY UHAMBUAYANbHOE 3afaHue. 3a4eT BbiCTaBnseTcs no utoram 1
yyebHOro cemectpa. B cryyae He MNOMHOIO BbLIMONIHEHMS YKa3aHHbLIX YCMOBWUA MO YBaXKUTENbHOW NPUYUHE,
CTYOEHTY MOryT OblTb NPeAnOXeHbl MHAMBUAYanbHbIE 3a4aHns No NPonyLleHHOMY y4ebHoMy MaTepuany.

3.2.2 YcnoBusa aonycka K aK3ameHy

Ok3ameH sABnseTcs popmMon KOHTPONS, KOTOPLIN BbICTaBNAeTcs obyyarowemycs cornacHo «llonoxeHus o
TeKyLLeM KOHTPOre ycrneBaeMoCTh, NPOMEXYTOYHOWN aTtTecTaumm obyyarowmxcsa no nporpammam BbicLiero obpaso-
BaHus (GakanaeBpuvaT, cneumanuTeT, MmarmctpaTypa) u cpegHero npodeccunoHansHoro obpasosaxus B POy BO
Owmcknni TAY, BbINOMHMBLUEMY B NMOSTHOM OObeMe BCe nepeduncrneHHble B n.2-3 TpeboBaHus K yvyebGHon paboTe,
npoLlueaLwnii Bce BUAbl TECTUPOBAHUS, BbIMONIHEHMS MHOVBUAYANbHOMO 3a4aHUs Ha MONOXUTENbHYK OLUEeHKy. B
crny4yae He MOJHOrO BbLIMOSIHEHUS YKa3aHHbLIX YCMOBUA MO YBaXWUTENbHOW MpPUYMHE, CTYLEHTY MOryT ObITb
npeanoXxeHsl MHAMBUAYaNbHbIE 3a4aHKs MO NPONYyLEHHOMY y4eOHOMY MaTepuarny.

4. JleKUMOHHbIe 3aHATUA

Ons n3y4vyarownx ANCUnniiMHy 4Ymtarotcd Jekumm B COOTBETCTBUK C NMaHOM, npeactaBfiEHHbIM B Tabnmue 3.

Tabnuua 3 - JIeKUMOoHHbIN Kypc

Howmep TpyaoemkocTb Mo
© asgeny,4ac.
3 S Tema nekumm. OCHOBHbIE BOMPOCHI TEMbI it MpumersembIe MHTep-
& g Hn. P OuHas 3aouHas aKTUBHble (hOpPMbl
] 2 cdopma dopma
| cemecTp
Tema: CTpoeHve aToma. 6 Ilekuma-susyanusauns

1) KBaHTOBO-MexaHn4eckasi Mofenb atoma. KBaHToBbIE Yncna.

1 2) MpuHUMN HaMMeHbLUEeW 3Heprun aTtoma: 3anpet Maynu, npasu-
no XyHaa, npasunio KneykoBckoro. 3neKkTpoHHble (hopmMynbl
MHOTO3IEKTPOHHbBIX aTOMOB.

3) Mepuoamnyeckuii 3akoH 1 nepuoauyeckas cuctema [.M.MeHge-
neesa. CucteMatuka XMMUYECKMX SNIEMEHTOB.

2 4) MNeprognyeckn N3MEHSIIOLLIMECH XapaKTEPUCTUKN aTOMOB U
CBOWCTBA 311EMEHTOB

Tema: XvuMuyeckas cBs3b U CTPOEHNE MOMEKy.

1) OCHOBHbIE TUMbl XMMWUYECKON CBS3N.

3 | 2) KoBaneHTHasi cBsi3b.

3) OcHOBHbIE NONOXeHWsA MeToa BaneHTHbIx cBasew (BC)

3 Tema: OcHOBbI TEpMOAVHAMUKN 4 Ilekuma-susyanusauns
1) TepmoguHamMuyeckas cuctema, TepMoaMHaMUYeckne NoTeHUm-
4 anbl, PYyHKUMK. MIsMeHeHe TepMoanHamMmnyecknx yHKUnm npu
XMMUYECKUX NpoLieccax.

2) MNepBbii 1 BTOPOW 3aKOHbI TEPMOAVHAMUKN.

5 | Tema: Obwume 3aKOHOMEPHOCTM NPOTEKAHUSI XMMUYECKUX
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peakumn.

1) FoMoreHHble 1 reTeporeHHble Xxummyeckne npoteccol. Cko-
POCTb ¥ MEXaHW3M peakuuii. 3aBNUCMMOCTb CKOPOCTW peakLuuin oT
pPa3nuyHbIX (aKTOPOB.

2) Xumunueckoe paBHoBecue. KOHCTaHTa XMMUYECKOro paBHOBe-
cug, MpuHumn Jle-LWartenbe.

Tema: PactBopbl.

1) O6Lias xapakTepucTmka.

2) Cnocobbl BblpaXkeH s KOHLEHTpaLMM pacTBOPOB.

3) AucnepcHble cuctemMbl. Konnovabl 1 KOMmongHble pacTBopbl.

4) Teopusi 3NeKTPOSIUTUYECKON AnccoLmaumm.

5) M'mgponus conewn.

Jlekumsa-susyanusaunsi

16

Il cemecTp

Tema: KomnnekcHble coeanHeHus.

1) Knaccudpmkaums n HomeHknatypa KOMMIEKCHbIX COEANHEHWIA.

2) Oco6eHHOCTU CTPOEHMS, XMMUYECKOWN CBA3U 1 ANCCoLMaLIUn.

3) MNoHATME O KOHCTaHTE HECTOMKOCTU N KOHCTaHTE YCTONYMBO-
CTL.

JNekumsi-Bmsyanusauus

Tema: OKMCNUTENBHO-BOCCTAHOBUTENbHbIE peakuuun

1) OcHoBHble NoHATUS, knaccudukaums OB peakuyui

2) Cnocobbl ypaBHMBaHWsA OB peakuuii: MeToa anekTpoHHoro ba-
naHca, MeTo nonypeakumn

3) BnusHue cpeapl Ha npoTekaHne OB peakuumi.

4) OB noteHuuan.

JNekumsi-Bmsyanusauus

Tema: BeegeHue B AHANTUTUYECKYH XUMUHO.

1) OCHOBHbI€ MOHATUS U npegMeT aHanMTUYECKON XMMUU.

2) MoHATne o kayecTBEHHOM aHanm3e. MeToabl Ka4eCTBEHHOro
aHanuaa.

3) Knaccudumkaumsa MoHoB.

ﬂeKU.I/Iﬂ-BI/I3yaﬂI/I3aL|,I/IFI

Tema: BBegeHue B rpaBMMeTpUYECcKMiA aHanms.

1) MeToabl, npnbopkl, nocyda. AHanUTU4eckne BeChI.

2) Mpoun3sseneHne pacTBOPMMOCTH, YCroBKS 06pa3oBaHns 1 pac-
TBOpPEHUA oCagKoB.

ﬂeKU.I/Iﬂ-BI/I3yaﬂI/I3aL|,I/IFI

Tema: TUTPUMETPUYECKUIA aHaNM3.

1) OCHOBHbIE MOHATUS U pacyeTHble hopMyIbl.

2) MeTog HenTpanusauuu.

Tema: PepgokcumeTtpusi. KomnnekcoHomeTpus.

1) OB noteHuuan. HanpaBneHune okucnmMTenbHO-BOCCTaHOBU-
TerNbHbIX peakuuii.

2) MNMepmaHraHatomeTpus.

3) Obuan xapakTepucTMka METOL0B.

4) TpunoHomeTpus.

JNekumsi-Bmsyanusauus

Tema: BBegeHue B opraHM4ecKyo XMMmio

1) Teopusi xummnyeckoro ctpoeHust A.M. BytnepoBa 1 HomeHkna-
Typa OpraHn4Yecknx COeAUHEHWIA.

2) NpocTpaHCTBEHHOE CTPOEHUE OpPraHNYeCKUX COeAUHEHWUN.

3) N3omepusa opraHM4ecknx COeauHeHNA.

4) Tynbl XNIMUYECKNX CBA3EN B OPraHNYeCKNX COEANHEHUAX.

5) OnekTpoHHble ahdEKTLI 3aMecTUTENEN.

6) Tunbl OpraHNYecknx peakuui.

neKLlMﬂ-BVI3yaJ'IV|33LI,VIF|

Tema: Jlunuapbl. Yrnesoasl.

1) PacnpocTpaHeHue B npupoae, buonornyeckas ponb,
Knaccudmkaums.

2) PU3NKO-XMMUYECKNE CBOMCTBA.

3) OnTnyeckas nsomepus n Taytomepus. NpoekumoHHbIe hopmy-
nbl duepa, nepcnekTuBHble hopmynbl Xeyopca.

ﬂekuwﬂ-smsyanmsauwﬂ
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Tema: AMMHOCOEANHEHNS.

1) Knaccudpmkaums, dyHKUMOHanbHas rpynna.

2) AMVHBI, aMUHOCIIMPTBI, aMuAbl KUCnoT. MNpeacrasBuTeny u nx
3HayeHne. MoyeBUHa, ee UCMONb30BaHNE B CENTIbCKOM XO35MCTBE.

3) AMuHoKMcNoTbI. Knaccudukauusi, naomepusi, HOMeHknaTypa.
PacnpocTtpaHeHue B npupoge. 3aMeHuMble U HE3aMeHVMbIe
aMMHOKUCNOThI. Cnocobbl NonyyYeHns U PUMKo-XuMm4eckme
CBOWCTBA aMUHOKMCIIOT.

4) Benku. Onpepenexue, knaccudukauums, pacnpocTpaHeHne B
npupoae, 3HaveHve B NPOLECCe XU3HEAEATENIbHOCTU KMUBOTHbIX
N pacTUTESbHbIX OPraHu3MoB. PU3nNYeckne n XMmmn4eckme
CBOVCTBa GENKOB.

JNekumsi-Bmsyanusauus

20

O6Las TpyA0EMKOCTb NEKLMOHHOIO Kypca

36

Bcero nekuuii no y4ebHom gMcumnimHe:

vac

W13 HUX B MHTEpaKTMBHOW dhopMme:

vac

- 04yHasa popma o0byyeHus 36

- 04yHas popma 0byyeHus

- 3a04Hasi hopma 0bydeHust

- 3a04Hasi hopma obyyeHus

lMpumeyaHus:
- MaTepuanbHo-TeXHU4eckoe obecneyeHne NeKUMOHHOro Kypca — cMm. MpunoxeHue 6.
- obecneyeHune NEKUMOHHOro Kypca y4ebHon, y4ebHO-MeToanyYecKon nurepaTyport U UHbIMU BUBIMOTEYHO-UHGOPMAaLIMOHHBIMU

pecypcam 1 cpefcTBamu

obecneyeHns obpasosaTtenbHoro npouecca — cM. Mpuoxenns 11 2




JlabGopaTopHble 3aHATUSA MO KypCy NPOBOAATCS B COOTBETCTBUM C NMAHOM, NPEACTaBEHHbIM B
Tabnvue 4.

5. J'Ia60paTop|-|b|e 3aHATUA NO gucumniinHe n NoAroToBKa K HUM

Tabnuua 4 - NpruMepHbI TEMaTUYECKUIA NNaH abopaTopHbIX 3aHATMI NO pasaenamM y4ebHON AUCLUMMITNHDI
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| cemecTp
BxopaHon koHTponb. OCHOBHbIE KNAacchl He- 2 + - YyebHoe
1 1 OpraHV4ecknx coefMHeHNn (OCHOBaHNA noptdponvo
KMCNOTbI
1
2 2 OCHOBHbI€ KracCbl HEOPraHMYeCcKMX coeanHe- 2 + - YyebHoe
HWIA (conu) noptdonuno
CTtpoeHue atoma. Nepnognyecknin 3akoH u ne- 2 + - YyebHoe
2 3 3 pvoguyeckas cuctema [.1.MeHgeneesa. noptdonuno
Xumunyeckasi CBs3b: KOBarneHTHasl, MOHHas, Me- 2 + - YuyebHoe
Tannuyeckasl, BOAOPOAHas. nopTdon1o
OHepreTnka XMMNYECKNX peakLuin. OK30- N aH- 2 + - YyebHoe
4 4 foTepMuyeckue peakumu. PacuyeTsl no Tep- nopTonmo
MOAMHAMUYECKUM YPaBHEHMSIM.
CHOBHbIE NPEACTaBNEHNS XMMUYECKON KUHE- - yebHoe
3 0] 2 + Yyeb
5 5 TUKU 1 PaBHOBECUSI. noptdponvo
3aBNUCUMOCTb CKOPOCTM XMMUYECKUX peakLmi
OT KOHLIEHTpaLuu 1 TemMneparypbl.
6 6 MpurotoeneHne pacteopos. Cnocobbl 2 + - YuyebHoe
4 BblpaXKeHUs1 KOHLIEHTpaLuM pacTBOpPOB nopTgonmo
7 7 Teopusi aNeKTPONMTUYECKON Anccoumnaumu. 2 + - YyebHoe
MoHoOBMEHHbIE peakuum. noprtdgponvo
Wtoro 14
Il cemecTp
5 1 1 KomnnekcHble coeanHeHust 2 + - YyebHoe
noprtdponvo
6 2 2 OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE PeakLnm 2 + - YuyebHoe
noptgponvo
7 3 3 Peakummn oTKpbITUS KATUOHOB. 2 + - YyebHoe
noptdgonuo
4 4 Peakummn oTKpbITUS @HUOHOB. 2 + - YyebHoe
MaeHTMdmKaumsa cyxom conu. noptdgonuo
5 5 paBuMeTpuyecknii aHanms. 2 + - YyebHoe
OnpeperneHne KonMyecTBa Brarv B BeLle- nopTconmo
CTBax.
6 6 AungnmeTtpus. CtaHgapTusaums pacteopa 4 + - YyebHoe
KMCNoTbl No TeTpabopaTy HaTpus nopTconmo
OnpepeneHre cogepXxaHns LWenovu B pacTBo-
pe MeToAOM KUCIOTHO-OCHOBHOMO TUTPOBA-
HUSA.
7 7 lMepmaHraHaTomeTpus. CTaHgapTusauus 2 + - YuyebHoe
nepmaHraHara o waseneson kucnote. Onpe- noptdponvo
OeneHne coaepxaHus xernesa B pacTBope Me-
TOAOM peoKCUMETPUU
8 8 KomnnekcoHomeTpus. OnpeaeneHne XecTko- 2 + - YyebHoe
CTV BOApbl. noptdponvo
9 9 Cnocobbl nonyyYeHns 1 pusnko-xumm4eckme 2 + - YuyebHoe
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CBOWNCTBA CNMPTOB. noptdgonuo
8 10 10 Cnocobbl nonyyeHns n pusnko-xumm4eckme 2 + - YuyebHoe
CBOWCTBA XMpPOB. noprtgponvo
11 11 Yrnesoabl. XuMnyeckme CBOMCTBa MOHOCaxa- 2 + - YyebBHoe
pVAoB, AMcaxapuaos. noptgonvo
12 12 CTpoeHue n xMmunyecke CBorcTBa 6enKkoB. 2 + - YyebHoe
noptgonuno
Wtoro 26
Wtoro JIP 26 Obwas TpygoémkocTtb JIP 52 X
lNMpumeyaHus:

- MaTepuanbHo-TexHu4eckoe obecneveHne nabopaTopHOro npakTukyma — cM. MNpunoxexne 6

- obecneyeHve nabopaTopHOro nNpakTukyma y4yebHon, y4ebHO-MeToANYeCcKon nNuTepaTypor W MHbIMU BUBNMOTEYHO-
MHOPMaLMOHHBIMK  pecypcaMn U cpeactBamu  obecneyveHns obpasoBaTenbHOro npouecca — cm. Npunoxexune 1
n2

MogroToBka CTyOEHTOB K NTaGopaTopHbIM 3aHATUSIM OCYLLIECTBNSAETCS C Y4eTOM O6LLei CTPYKTYpbl y4e6-
Horo npouecca. Ha nabopaTopHbIX 3aHATUAX OCYLLIECTBISIETCA BXOOAHOMN U TEKYLLMIA ayAMTOPHbI KOHTPOSb B BUAE
onpoca, Mo OCHOBHbLIM MOHATUAM OVUCLUMNIUHBI, BBINOSHAETCH U odhopmIiseTcs NnabopaTopHasi paboTa no Teme
3aHATHS.

Llenbto naGopaTtopHbIx paboT Mo AMCUMNINHE SBISieTcsl NpUobpeTeHne HaBbIKOB CaMOCTOSITENbHOMO
NPOBEOEHNs] XMMUYECKOTO IKCTIEPUMEHTA, BbIMOSTHEHUS] PACYETOB MO MPUBEAEHHBIM B METOAUYECKOM YKasaHuu
YPaBHEHWSIM U HAMUCAHWS YPaBHEHUI XUMUYECKUX peaKLMA.

Mpu noaroToBke K TabopaTopHbIM 3aHATUSAM 0ByYaOLLMIACA OOSKEH:

- U3y4nTb TEOPUIO MO TeMe nabopaTopHOn PaboThl, UCNOMNb3YS KOHCMEKT NIEKUMIA 1 PEKOMEHOYEMYIO NN-
Teparypy;

- monyynTb gonyck Kk pabote B nabopaTopuu, O3HAKOMMBLUMCH C MHCTPYKUMEN MO OXpaHe Tpyaa Ha
Kadeqpe;

- O3HAKOMMTLCSI C KOHTPOSBHLIMM BOMPOCcamm K nabopaTopHon paboTe 1 ObITb FOTOBLIM OTBETUTL HA HUX
BO BpeMsi 4OMyckKa K BbINOSTHEHWIO paboThi;

- COCTaBMUTb Mf1aH BbINOTHEHMS OMbITOB C YYETOM NpaBuin TeEXHUKM Be3onacHocTu. B npouecce nogrotos-
K1 K TabopaTopHbIM 3aHATMSIM 0By4datoLmecs MOryT BOCMONb30BaTbCs KOHCYNbTaumamu npenogasartens. 1o Bbl-
MOJTHEHNIO PabOoThbI;

- coenaTb COOTBETCTBYIOLLME BbIBOAbI HA OCHOBaHMM NPOBEAEHHbBIX 9KCNIEPVMEHTOB;

- 3aWUTUTb UTOMN PaboThl.

HOAFOTOBKa K MPakTn4eCKNMM 3aHATUA noapa3ymMeBaeT BbINOJIHEHME OOMalLUHero 3agaHua K odyepegHomMy
3aHATMIO MO 3afaHusM NpernodaBaTensi, BbiAaBaeMbiM B KOHLE Mpedblayllero 3aHATUA, a Takke usyyeHue
MaCCOBOIo OTKPbITOro OHMNanH-Kypca «XvMus».

Ansa ocyLlecTBneHns paboTbl N0 NOAFOTOBKE K 3aHATUSIM, HEOOXOAMMO O3HAKOMUTLCA C METOANYECKAMM
yKa3aHnsaMM Mo OVUCUMMNIIMHE, BHUMATENbHO O03HAaKOMWUTBLCS C NIUTEpaTypoi N 3MeKTPOHHBIMU pecypcamu, C pe-
KOMeHZauusIM1 Mo NOAroTOBKe, BOMPOCaMU AN CAMOKOHTPOSS.

5.1 3apaHua AnNA caMonoAroToBKMU K TabopaTopHbIM 3aHATUAM

NabopaTtopHas paboTa k pasgeny 1 5
OCHOBHbIE KNNACCbl HEOPTAHUYECKMUX COEOUHEHUA

Lenb pabomsbi: 13yuntb cnocobbl MONy4YeHUs U XUMUYECKUE CBOWCTBA OKCUAOB,
OCHOBaHWI, KUCMOT U CONeMn.

Onbim 1. B3aumodelicmeue memaisnia ¢ 8000U.

B kpuctannusatop unu ¢apcopoByl YallKy HanuTb OUCTUNNMPOBaHHOW BoAbl (MpumepHo 1/ 2
cocyna). MNonyunTb y NpenogaBaTtens KyCodek MeTanu4yeckoro HaTpus, npeasapuTenbHO NOACYLLIEHHOTO C
NOBEPXHOCTU hunbTpoBasnbHON Bymaron. BpocuTb ero B KpuctannmMaaTop ¢ Bogon. 1o OkoHYaHuM peakuum
0006aBuNTb HeCKONbKO kanenb deHondTanenHa. OTMeTNTb Habnogaemble SBMEHUS, COCTaBUTb YpaBHEHUE
peakuuu, Ha3BaTb NOMyYEeHHOE COeaNHEHNE.

Onbim 2. B3aumodelicmeue okcuda Memajsisia ¢ 8000U.

B npobupky HanuTb anctunnupoBaHHon Boabl (174 npobupkn) n nomectutb B Hee 1 mukpownartens CaO,
TWaTtenbHO nepemewaTs, fobasuTe 1-2 kannu ¢eHondTanenHa. OTMeTUTb Habnwgaemble sBNEHUs,
HanucaTb ypaBHEHVEe peakunn, Ha3BaTb NOMyYEeHHOE COeaHEHNE.

Onbim 3. llony4yeHue HepacmeopuMbIX OCHO8aHUU.

B npobupky HanuTb HebonbLioe konuyecTBo (1-2 mn) pacteBopa conu FeCls unu CuSO4 n npubaBuTh Takoe
Xe konuyectBo pactBopa NaOH. HanucaTb ypaBHeHWE peakuuun, OTMETUTb LBET U CTPYKTYPY BhbINaBLLETO
ocafka, Ha3BaTb NOfy4YeHHOE OCHOBaHME.

Onbim 4. lMonyyeHue u ceolicmea amghomepHbIX 2uGpPoKcudos.
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B npobupky Hanutb HebornbLuoe konuvecTso (1-2 mn) pacteopa conu Cr(NOs); nnm Zn(NOs). . Mpnbaeutb
HebonbLIoe konmyecTBo pacteopa NaOH, HanvcaTb ypaBHEHWE peakuumn, OTMETUTb LIBET U CTPYKTYpY ocaj-
Ka.

PasgenuTb nony4veHHbIN 0cagok nononam B ABe Npobupku, K ogHOW npubasBuTb pacTBOp KUCHOTHI
(Hanpumep HCI), k gpyron — n3bbiTok wenoum (NaOH). Caenatb BbiBOA OTHOCUTENLbHO cBOMCTB Cr(OH)s,
Zn(OH).. HanncaTtb ypaBHeHUs peakumni.

Onbim 5. Peakyusi o6mMeHa MexAy CosbIo U Kucsiomodl.
B npobupKy HanuTb KOHUEHTpUpoBaHHbLIN pacTBop NaySiO; (1-2 M), OCTOPOXHO HEOOMbLUMMKU NOPLMSMUA
npmbaeuTb pasbaeneHHbIn pacTBop HCI go o6pasoBaHusA CTyaHsI KPEMHMEBOM KMCNOTLI. HanucaTtb ypaBHe-
HVMEe peakuun; ypaBHEHUS CTyNeHYaTon guccoumaumm KUCnoThbl.

Onbim 6. Bzaumodelicmeue OCHOBaHUSsI U KUCJIOMbl.
K pacteBopy Ba(OH), npnbasutb pasbaBneHHsii pacteop H.SO,. Hanucate ypaBHeHne peakuun. OTMeTUTb
LBEeT ocafKka, Ha3BaTb MOJTYYEHHYHO COSb.

Onbim 7. B3aumodelicmeue MemaJsiia ¢ KUCJIOMOU.
B npobupky ¢ pasbasneHHon HCl 6pocntb 1-2 Kycoyka UuHKa. Hanucatb ypaBHeHue peakuun. YkasaTb
Habnogaemsble addekTbl. HazBaTb NOMyYEHHYHO COnb.

Onbim 8. B3aumodelicmeue OCHO8aHUsI U COJU.
B npobupky Hanutb pactBop Ba(OH), wu pobaeute pactBop K.CrO.. Hanucatb ypaBHeHMe peakuuu.
OTmMeTuTb UBET 0cazka, Ha3BaTb MOSTyYEeHHYHO COfb.

Onbim 9. B3aumodelicmeue d8yx cosel.
B npobupky Hanutb pacteop Pb(NOs), n npubasutb pacteop Kl. Hanncatb ypaBHeHue peakumm. OTMETUTb
LBET ocajKka, Ha3BaTb MOJTyYEHHYHO COSlb.

Onbim 10. Bzaumodelicmeue MemaJsinia u coJsiu.
B npobupky ¢ pactBopom CuSO, OpocuTb Kycoyek umHka. HarpeTb Ha cnupToBke. HanmcaTb ypaBHeHue
peakuui, Ha3BaTb MOMYYEHHYHO COfb.

Onbim 11. lNony4yeHue ocHoeHoOU conu nymem e3aumodelicmeusi cpedHeli cosiu ¢ HeboJIb-
WuM Koslu4ecmeomM Wesioyu.
K pactBopy CoCl, npnbasutb HemHoro pactsopa NaOH. O6pasyetca ocagok ocHoBHOW conu. Hanuwwute
ypaBHeHue peakumm. OTMeTbTe LBET 0caKa, Ha30BUTE MOMNYYEHHYH COfb.

JNabopaTtopHas paboTa k pasgeny 3
XUMNYECKAA KWHETUKA N PABHOBECUE
Uenb pabomsbl: U3y4nTb BIUSIHME KOHLEHTPaLUK pearvpyroLmx BeLWecTB, TeMnepaTypbl, 4eNCTBME KaTa-
nmnsaTopa Ha CKOPOCTb XMMUYECKOW peakLun N Ha CMELLIEHNE XMMNYECKOTO paBHOBECUS
Onbim 1. BnusiHue KOHYeHMpayuu peazupyroujux eew,ecme Ha CKOpocmsb peaKyuu 8 20MO2E€HHOU
cucmeme.

Peakuns mexgy pactBopamu Tuocynbdarta HaTpus M CEPHOW KUCHOTbI NMPOTEKaeT MO ypaBHEHUIO:
Na,S,0;3 + H.SO, = NaQSO4+Sl + SO, +H,O

MosiBneHne cBo6OOHOM Cepbl Bbi3biBaET Criabyto onanecueHumo 1 ganbHenwee noMyTHEHNE pacTBO-
pa. 1o BpemMeHn OT MOMEHTa CNMBaHWS peareHToB A0 NOSIBNEHWS 3aMeTHOW onanecueHLUn MOXHO CyanTb
O CKOpPOCTU peakumu.

B kaxayo 13 AByx Npobrpok ¢ pasnuyHON KOHLUEHTpaLuuen pacTBOpOB TUOCynbdarta HaTpus (B 0QHOM
5 cm® 0,05 H. pacTBopa, B Apyron Takom e o6bem 0,2 H. pacTBopa Na,S,03) 6bicTpo npunuTs no 1 cm® 3a-
paHee oTMepeHHoro 0,5 H. pacTBopa CepHOW KUCNOTbl, OTMEeYas C NOMOLLbI CeKyHAOMepa BpeMsi OT MO-
MEHTa CrnMBaHWSA PacTBOPOB [0 MOSIBNEHMS onanecueHunn. B kakom crnyvyae u noyemy CKOpOCTb peakumm
Gonble? BbiBogbl NOATBEPANTbL PacyeTOM C MOMOLLbIO KMHETUYECKUX YPaBHEHUIM peakumu O7iS KaKOoro
cnyyasi.

Onbim 2. BnusiHue memnepamypbl Ha CKOPOCMb peaKyuu 8 20MO2eHHOU cucmeme.

Peakuuto, onncaHHyto B onbite 1, NpoBecTv Npu pa3nuyHbix Temnepatypax. [Ana atoro B ABe npobup-
k1 HanuTk no 5 cm® 0,05 H. pacTBopa TUocynbdarta HaTpus, a B Ase apyrve — no 2 cm® 0,5 H. pacTBopa cep-
HOW KMCMOTbI. VI3MepuB KOMHaTHY0 TemnepaTypy, a criegoBaTenbHO M TeMnepaTtypy pacTBOpOB, CNNTb CO-
aepxumoe ogHon napbl (NaS:0; 1 H.SO4), cekyHooMepoM OTMETUTL BPEMS OT MOMEHTA Havana peakuum
00 3aMeTHOro MOMYTHEHMWS — NOSBNEHMS onanecLeHunn.

OcrtanbHble ABe NPpoBUPKM NOMECTUTb B CTakaH C BOOW U nodorpeTb Ha nnuTke npumepHo Ha 10°C,
nocrie Yero NPOBECTW peakuuio U onpeaennTb ee Bpems. B kakom cnyyae ckopocTb peakumu 6onblie? Mo-
yemy? Cpaenatb obLMIA BbIBOA O BAWSIHMM TEMMNEpAaTypbl HA CKOPOCTb XMMMUYECKNX MPOLLECCOB.

Onbim 3. BnusiHue kamasiuzamopa Ha CKOpoCmMb peakyuu.

a). BoccmaHosneHue KMnQO, amomapHbimM 8000p000OM

MoH MnOy (B KOTOPOM MapraHeL, MMeeT CTeneHb OKUCIEHUS +7) OKpalleH B (PMONeTOBO-KpaCHbIV
uBeT, a kKaTMoH Mn?* npakTuyeckn GecLBeTeH.

B pas6aeneHHblt pactBop H.SO, no6aBuTb Heckonbko kanenb pacteopa KMnO,. MNony4yeHHyo cmech
pasnuTb NMOPOBHY B ABe Npobupkn (NnpumepHo Ha 1/3 obbema). BHecTn B 06e npobupkn no rpaHyne Zn. B
OAHYy 13 npobupok gobaButb Heckonbko KpuctannmkoB KNOj. MNMomecTnte Npobupku B CTakaH C ropsiyen
BOAON (4Ns yCKOopeHus peakuun). Peakuus npoTekaeT no ypaBHEHWUIO

2KMnQ,4 +10[H] + 3H.SO,4 = 2MnSO, + K,SO,4 + 8H,0
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OTtkyna 6epeTtcsa aTomapHbIi Bogopoa? 3anncaTb ypaBHEHME peakuum ero nonyyeHnsa. CpaBHUTL CKOPOCTb
obecuBeunBaHusa pacTtBopa B npobupkax M obbsacHUTL Habnogaemoe pasnuuve. Kakon katanus mmeet
MECTO B JaHHOW peakuun: NOMNOXUTENbHbBIA UM OTPULATENBbHbIN, FTOMOFEHHbIN U FEeTEPOreHHbIN?
6). Kamanumu4eckoe pasnoxeHue H>0..
Peakuns pasnoxeHus nepokcuga Bogopoaa npoTekaeT no ypaBHEHWIO:
2H,0; — 2H,0 + O,1.
O ckopocTu pasnoxeHnsa H,O, MOXHO CyauTb MO MHTEHCUBHOCTY BbiAeNeHUs Kucnopoaa.

Hanute B npoBupky ~ 1cm® 3%-HOro pacteopa nepokcuaa Boaopoaa M nogepxkatb 1-2 MUHYTHI Ha
ceeTy. YUto Habnopgaetca? [OobaBuTb MMKpoLIMaTernem HECKONbKO KPYMMHOK okcuga mapradua (1V). 3a-
nucatb HabnogeHns. CoenaTtb BbIBOALI O PONU Katanuaartopa B npouecce pasnoxenunst H,O.. YkasaTb, ka-
KOW KaTanusa npoucxoauT B AaHHOM Cryyae.

Onbim 4. CMeuweHuUe XuMu4yecKko20 pasHogecuUsi No0 eslusiHUEM memMnepamypbl.

[Mpun n3meHeHnn TemnepaTypbl paBHOBECUE B 06paTUMon peakumu

2N02<—> N204, AH°® = - 58,4 K,D.)K
cmewaetca. NO, — ra3 TemHo-6yporo uBeTa, a ero aumep N,O, — 6negHo-XenTbln, NOYTN GEeCLUBETHbIV ras.
Mo N3MEHEHMIO OKpaCKM CMEeCK 3TUX ra3oB MOXHO CyauTb 00 M3MEHEHMM KOHLIEHTPALMM €€ KOMMOHEHTOB,
TO €CTb O CMELLEHNV PaBHOBECUS B CTOPOHY NPSMOK unn obpaTHON peakunm.

Wcnonbsosatb npubop, cocTosawmin U3 AByX COCydoB (CM. PUCYHOK), 3anofiHeHHbIX NO,, KoTopblv
YacTu4Ho nonumepuayetcsa go aumepa N,Os 1 HaxoguTCsa C HUM B BbllLeyKa3aHHOM paBHOBECUM.

OanH 13 cocyoB ONyCTUTbL B CTakaH C ropsivyen BOAOW, a APYron - B CTakaH C XONOAHOW BOOOW mnu

cHeroMm. [No pesynbTaTam HabnogeHun caenatb BbiBOAbl. B Kakyto CTOpOHy cme-
CTUIIOCb PABHOBECHKE B KaXXOoOM 13 cocyqoB? [laTb 0ObsICHEHNE, MCXOAA U3 MPUHLIM-
na Jle WaTtense.

NabopatopHas paboTta K pasgeny 4
OBMEHHBIE PEAKLIMA B PACTBOPAX 3JNIEKTPOJNIUTOB

Lenb pabomabi: 3akpenuTb OCHOBHbIE MOHSITUS TEOPUN 3MEKTPONUTUHECKON Anccoumaumn.

Onbim 1. O6bpa3oeaHue MasiopacmeopuMbIX eeu,ecma.
. K pactBopy FeCl; npunuTb paBHbIi 06bEM pacTBopa NH,OH.
. K'pacteopy Pb(NOs), npunuts pacteop Kil.

Onbim 2. O6pa3oeaHue 2a3006pa3HbIX NPOOyKMos.
1. K pacteopy Na,CO; npunutb pa3basneHHbin pacteop HCI.
2. K pactBopy NH.CI npunute pasbaBnenHbii pactBop NaOH. Cogepxumoe npobupku HarpeTb, Bbige-
NALWWIACS ra3 onpegenutb No 3anaxy. Hanucate ypaBHEHNUS] XMMUYECKMX PeakLUMin B MOHHO-MOJEKYNIAPHOM
Buae. OTMeTUTb HabntogaemMble ABNEHUS.

Onbim 3. O6pa3oegaHue cs1abbix 3/1IeKMPOJSIUMOS.

K pactBopy CH;COONa npunutb paBHbil 06bEM pasbaBneHHoro pactBopa H.SO, mnmn HCI. Co-
aepxmmoe npobupkn crnerka HarpeTb W MO 3anaxy onpeaennTb, kakoe coefuHeHve obpasyetcs B
pesynbTate peakumn. Hanucatb ypaBHEHME XMMUYECKOW peaKkLMn B MOHHO-MOSEKYSIPHOM BUAE.

Onbim 4. PacmeopeHue ocadkos.

K pactBopy NiSO. npunutb pactBop NaOH o obpasoBaHus ocagka. He oTchmnbTpoBLIBas ocagka,
0o6aBnTb pasbasneHHbi pactBop HCI. HanncaTtb ypaBHEHUSA XMMMYECKMX peaKuuii B MOHHO-MOJEKYNSPHOM
Buge. OTMeTUTb Habnogaemble SBNEHUS.

Onbim 5. O6pa3oeaHue KOMIMJIEKCHbIX UOHO8.

K pacteopy FeCl; npunute pactsop NHsCNS mnn KCNS. HanucaTtb ypaBHeEHME XMMUYECKOW peakLmm
B MOHHO-MOIEKYNAPHOM BuAe, MMes B BUAy, YTO B pesyrfbTate peakunm obpasyeTcs KOMMeKCHoe coeanHe -
Hue [Fe (CNS)ICl, , auccoummpyrollee no ypasHeHuto [Fe (CNS)ICl; <« [Fe(CNS)** + 2Cl . OtmeTuTb
HabntogaeMble ABNEHUS.

Onbim 6. CpasHeHUe XUMUYECKOU akmugHocmu Kucsom.

B ogHy npobupky ao 1/3 ee obbema HanuTb 2 H. pacTBOP XJSTIOPOBOAOPOAHOM KUCNOThI, a B APYryk0 —
CTOMbKO Xe 2 H. pacTBopa YKCYCHOW KUCMOTbl. BeiGpaTh ABa O4MHAKOBbLIX MO BEMMYUHE KyCOYKa LUHKa U
OGpocutb B Kaxayt nNpobupky no Kycodky. B kakom crnyvyae BOAoOpoZ BbloensieTcs aHeprnyHee? Hanuvcatb
NOHHO-MOTEKYNSAPHbIE YpaBHEHUST peakuuin. OBbACHUTL HabnogaemMoe pasnmymne B CKOPOCTSIX peakLmi.

N —

Na6oparopHasn pa6oTa k pasgeny 5
NONYYEHUE N XUMUYECKUE CBOUCTBA
KOMMNJNEKCHbIX COEAUHEHUIA

Lenb pabomsbi: 13y4nTb cnocobbl NOMyYeHWst 1 CBOMCTBA KOMMNIEKCHBLIX COeaMHEHW.
Onbim 1. fQuccouyuayusi deoliHOU conu

B Tpun npobupku HanuTb o 0,5 cm® pacTeopa asonHoi conn NHiFe(SO4)2r12H,0 (xene3oammoHwii-
HbIX KBacLIOB).
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B nepsyto npobupky no6asutb 0,5 cm® pacTeopa xnopuaa Gapus. Uto Habniogaetca? Hanucatb
MOJEKYNSAPHOE U MOHHOE YpaBHEHNSA peakuuun. Ha npucyTCTBME KaKoro MoHa B pacTBOPE ABOWHOW CONKU yKa-
3blBaeT aTa peakuna?

Bo BTOpYlO npobupky HanuTb okono 0,3 cm® pactBopa TuoumaHata kanus KNCS. Uto npoucxogut?
Hanucatb ypaBHeHue peakummn. Kakon noH obHapyxuBaloT 3Ton peakumen?

B tpeTbio npobupky nobaeutb 1 cM® pacTBOpa €4KOro HaTpa W HarpeTb €€ Ha CNMPTOBKE NoYTW A0
kmneHus. MNogHecTn k 0TBEPCTMIO NPOBUpKN (He Kacasicb €€ CTeHOK) benyio deHongTanenHoByo Bymaxky,
CMOYEHHYO BOAOW. M0 M3MEHEHUIO OKPaCKM MHAOMKATOPHOM OymaXkku 1 no 3anaxy onpeaenvTb, Kakomn ras
BblgenseTca us npobupku. ObpaTuTe BHMMaHWe Ha xapaktep obpasymllerocs ocagka. Hanncatb ypaBHe-
HVMe peakuun. Ha npucyTcTBME Kakmx MOHOB B pacTBOpE yKasblBaeT 3aTa peakuua? YuutbiBasi pesynbTathbl
onbiTa, HanNUcaTb ypaBHEHME ANEKTPONUTUYECKON ANCCOLMaLIMK Xene30aMmMOHUIHBIX KBAaCLIOB.

Onbim 2. Quccoyuauyusi KOMIJIeKCHOU cosu.

Hamutk B npobupky 0,5 cm® pacteopa rekcaunanodeppara (1) kanus Ks[Fe(CN)s] n nobasutk Takoit
Xe 00bEM pacTBopa TuouMaHaTa kanud. Yto Habmopgaetcsa? CpenaTtb BbIBOL O HanuuMmM B pacTBope
Ks[Fe(CN)s] cBoboaHbIx MoHOB Fe**. HanucaTb ypaBHeHMe OMccouMaLmmy KOMMSIEKCHOM conu. Yem otnu-
YaeTcsa ANEeKTponMTMYecKast guccoumaums ABOMHOM CONMu OT guccoumnaumm conm, cogepxallen yCTonvmBbIn
KOMMMEKCHbIN NOH?

Onbim 3. lMony4yeHue KaAMUOHHbLIX KOMI/IEKCO8.

Cynbtham mempaammurmedu (I1).

B npo6upky nomectuts 0,5 cm® pactBopa cynbdarta meam u 1o6asute 25%-Hblil pacTBOP ammMuaka fo rorn-
Horo pactBopeHusi conu. OTMETUTb LBET MOMyYeHHOro pactBopa, OOYCrOBMEHHbLIA KOMMIEKCHBIM UOHOM
meaun.

C y4yéTOoM KOOpPAWHALMOHHOIO Ymucrna MoHa-KoMmnekcoobpasoBaTensi Hanucatb ypaBHEHUE peakumu
B3aumMoencTBus cynbdarta mean ¢ aMMmnakom 1 ypaBHEHUE AMCCOLMALMN KOMMIIEKCHOW COMMW.

KomnnekcHoe ocHo8aHUe HUKesls.

Monyunt ocamok rmapokcuaa Hukens (l1), BHeca B npobupky 0,5 cm® pacTBopa cynbdara HUKens v
Takom e o6bEM pacTBopa egkoro HaTpa. K ocagky 4o6aBuTb HECKONbKO Kanenb 25%-Horo pacteopa ammum-
aka. Yto npoucxoaut? CpaeHuUTb okpacky moHoB Ni?* B pacTBope cynbdaTa HUKeNns C OKPackon MonyyeH-
Horo pacteopa. pucyTcTBMEM Kakmx MOHOB 0BYCNoBMNeHa okpacka pacTBopoB?

HanucaTtb ypaBHeHus peakuuii: obpasoBaHus rugpokcuaa Hukensa (Il), B3anmogencTeus rugpokcuaa
HUKENS C aMMUAKOM W YpaBHEHWE 3NEKTPONIUTUYECKOW aAuccoumaumn obpa3oBaBLUErOCS KOMMIEKCHOrO
OCHOBaHMs (KOOpAMHaLMOHHOe Yncno noHa Ni?*=6). Kakoe ocHoBaHue siBnseTca Gonee CubHbIM: MPOCToe
nnm komnnekcHoe? OTBeT ob6oCcHOBaTb. Ha3BaTb KOMMIEKCHOE OCHOBAHME HUKENS.

Onbim 4. [Tosy4yeHUe aHUOHHbIX KOMIJIEKCO8.

Cekcacbmopogpeppam (Ill) Hampus. B npobupky Hanute 0,5 cm® pacTeopa xnopuaa xenesa (lll) u
no6aesuTb okorno 1 cm® doTopuaa HaTpusa. Kak nameHunach okpacka pacteopa? Kakue voHbl 0BycnasnmsaioT
37O u3MeHeHne? Hanncatb MOMNeKynspHOe 1 MOHHOE ypaBHEHUE peaKkLmu; ypaBHEHUE INEKTPONUTUYECKON
amccoumaumm KomnmnekcHom conn. Haseatb NonyyYeHHY0 KOMIMMEKCHYH COJb.

['udpokcokomnnekcol. B Tpyu Npobupkm NoOMeCcTUTb pasfenbHO pacTBopbl conen uuHka, xpoma (Ill) n
antoMUHNS N B KaXayl U3 HUX JobaBuTb MO Kanmnsm pactBop efkoro HaTpa. O6paTtuTb BHUMaHWE BHa4vane
Ha BblNageHne 0CaKoB, a 3aTeM Ha UX pacTBOpeHMe B U3bbITke pacTBopa LUENOYMN.

HanucaTtb ypaBHeHWs NpoAenaHHbIX peakunin, yuntbiBas, YTo 06pasyoTcsa pacTBOpUMMbIE MMOPOKCO- U
rmapokKcoakBakommnekcsl. Kaknmn ceonctsamu obnagatoT rugpokeuabl uuHka, xpoma (1) n antommHma?

Onbim 5. CoeOuHeHUs1 C KOMIJIEKCHbIM KamuOHOM U aHUOHOM.

B npo6upky k 0,3 cm® pacTBopa rekcaumaHodgeppaTta (Il) kanua KqFe(CN)s] npunute 0,5 cm® pacTeo-
pa cynbdarta Hukens. K nonydyeHHoMy ocafky rekcaunaHodepparta (1) Hukenst fo6aBuTb 25%-HbIn pacTBop
aMMMaka 40 MOJSIHOro pacTBOpeHust ocagka (bomnblioro M3bbiTka pacTBopa amMMuaka crnegyeTt usberatb).
O6pasytotcs bnegHo-nunoBble kpuctannbl komnnekcHon conm [Ni(NHs)so[Fe(CN)g].

Hanucatb ypaBHeHus peakuun obpasoBaHus rekcaumaHodepparta (ll) Hukens M B3aMMOAenCcTBUS
3TOM CONMM C pacTBOPOM ammuaka. Hanmcatb ypaBHEHME SMEKTPONMTMYECKOM Ouccoumaumm KOMMIEKCHOMN
conu [Ni(NH3)e].[Fe(CN)e] n Ha3BaTb eé.

Onbim 6. [uccoyuayusi KOMIIEKCHbIX UOHOB.

Pa3spyweHue komrnekca rpu pasbasneHuu pacmeopa

B npo6upky nomectutsb 0,5 cm® pacteopa cynbgarta Hukens (I1) n npubasuTte kK Hemy pacTBop ammua-
ka [0 M3MEHEHUs OKpaCKW, XxapakTepHon ansa komnnekcHoro noHa [Ni(NHs)s[** (onbIiT 3).

3atem pas3baBuTb MONyYEHHbI pacTBop BoAoW. Yto Habnopaetcs? O HanMMyuMm Kakux MOHOB
CBUOETENLCTBYET MNOABMSIOLLAACA OKpacka?

OO6bscHMTBL Habnogaemble siBNeHus. Hanucate ypaBHeHWe peakumnm obpa3oBaHnst KOMMIIEKCHOMO CO-
€[MHEHMS, ypaBHEHME ONCCOoLMaLMn KOMMIIEKCHOMO MOHA U BblpaXKeHne AN ero KOHCTaHTbl HECTOMKOCTW.

PaspyweHue komrnekca rnpu ocaxoeHuuU KoMaekcoobpasosameris.

Monyuntb pactBop kommnnekcHon conun [Cu(NH;)4]SO. (onbiT 3) 1 pasgenuTb ero nopoBHy B ABE
npoBupkn. B ogHy 13 Hux npmbasutk 0,5 cm® pacTBopa eakoro Hatpa. MMeroTcs M BUOAMMbIE U3MEHEHNSA?
B apyryto npobupky BHECTM Takom e 00bEM pacTBopa cynbduaa ammoHunsa. Habnogaetca nu BbinageHue
YépHOoro ocagka?
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Hanucatb ypaBHeHVe 3MeKTPONMTMHECcKon amccoumanmnm komnnekcHoro noHa [Cu(NH;) > n Beipaxe-
HUe Anga ero KOHCTaHTbl HecTonkocTn. O6BACHUTL Ha6n+o,qae|v|b|e ABINEHUA, ncxoaa U3 gaHHbIX O BENM4nHax
MPcuonyz ¥ MPeus.

NabopaTtopHas paboTa k pasgeny 6
OKUCITIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKLIUU
Uenb pabomsbi: U3y4nTb HA NpaKTMKe OCOOEHHOCTU OCHOBHBLIX TUMOB PEAKLIMMA
OKWNCNEHMA-BOCCTAHOBIEHUS.

Onbim 1. Bzaumodelicmeue pa3baesieHHOU cepHOU KUc/iombl ¢ Memasiamu.

MomecTuTb B 04HY NPOOMPKY KyCOYEeK MEeOHOW CTPYXKKWU UMW NMPOBOSIOKU, B APYIYH0 — KYCOYEK LIMHKA U
npmbaBuTb B Kaxkayto Npobupky no 6-8 kanenb 2 H. pactBopa H.SO.. Hanncatb ypaBHeHWsi peakummn B crny-
yasix, Korga OHW MPOTEKAloT, U yKa3aTb, Kakov MOH BbINOMHSET dyHKUuio okncnutens. O6bACHUTb pa3nuyns
B NOBEAEHUN MEeTaNoB, NCX0Ad U3 3HAaYEHU CTaHOAPTHbIX MOTEHLUMANOB CUCTEM.

Onbim 2. OkucneHue cynbghama xenesa(ll) duxpomamom Kanusi.

B npo6upky Hanute 0,5 cm® pacTBopa anxpomarta kanust KoCr.O7, HECKOMbKO Kanenb CepHoi KUCMOTbI
n pobasutb pacteop FeSO, NMoka AnxpomaT-noHbI NONHOCTLIO HE NPOPEearnpyoT, OPaHXeBbIN LBET UX B CO-
YyeTaHUM C LBETOM 06pasyoLLMXCs rmapaTMpoBaHHbIX MoHOB Cr** npugaét pacteopy Gypoe okpalunBaHue.
Moatomy pobaBneHue pacteopa cynbdaTta xenesa (Il) no kannsm crnegyeT BeCTU OO AOCTUXKEHUST YCTONYN-
BOW OKpacku. B kakow LBeT okpallueH pacTtBop? HanucaTtb ypaBHeEHME peakLumm.

HanucaTtb anekTpoHHble (POPMYIbl NSt MOHOB METArOB B BbICLLUMX CTEMEHSIX OKUCIIEHNS: XPOM, BUC-
MYT, PEHU. Ha OCHOBaHMKN 3NEKTPOHHbLIX hOpPMYN pelnTb BOMPOC, MOTYT fiM OHU SIBAATBCA B XUMUYECKMX
peakumsix OKUCINTENSMU Ui BOCCTAHOBUTENAMN?

Onbim 3. OkucneHue cynbghuma Hampusi nepmaH2aHamoM KaJslusi.

B npobupkn Hanute no 1 cm® pacteopa KMnO, . B nepsyto go6aentb 1 cm® 2 H pacTBopa cepHom
KUCMOTbI, BO BTOPYIO - 1 cM® AMCTUNNMpOBaHHOM Boabl, B TpeTbio — 1 cm® 2 H pactBopa KOH. B kaxayto
NpoBupKy 406aBUTb NO KPUCTANMKMKY CynbguTa HaTpmS.

3anucatb HabnaeHUs, COCTaBUTb YPaBHEHNST OKUCIIUTENbHO-BOCCTAHOBUTENb-HBIX peakLmMn n obbsac-
HWUTb pe3ynbTaTthl OnbiTa (puoneToBas okpacka xapaktepHa ana moHoB MnOg, BecuseTHas — Ons MOHOB
Mn?, seneHas — ans noHos MnO,%, KopuyHeBbIN LiBeT uMeeT MnOy).

Onbim 4. OkucrieHue cynbghama xene3sa (l[) uxpomamom u xpomamom Kasnus.

HanuTb B ogHy NpoOupKy 3 kannu pacteBopa AMXpomarta Kanus U CTOSbKO ke 2 H. pacTBOpa CEpHOM
KMCMOTbI, @ B APYryl0 — pacTBOp XxpoMaTa kanusi (He nogkucnsas). JobaBnTb B Kaxayto NpobrpKy HECKOIbKO
KpuctannukoB conv Mopa. OTmMeTuTb HabnaeHus 1 HanMcaTb YPaBHEHUS] COOTBETCTBYHOLLNX peakUni.

Onbim 5. B3zaumodelicmeue uoda ¢ pacmeopom Wénoyu.

K 1 cm® ogHoi Boakl A06aBuTh Hebonbluoe KonuyecTso 2 H. pactBopa NaOH. 3anucate Habnoae-
HWS, COCTaBUTb YPaBHEHUE OKUCIUTENbHO-BOCCTAHOBUTENBHOW peakuun, yunTbiBas, 4To obpasyeTcsa nogart
N nogmna HaTpust.

NabopaTtopHas paboTa k pasgeny 7
YNPAXHEHWA C MEPHOW NOCYOOU

Uenb pabomai: MNony4nTb NpakTUYECKNE HaBbIKM PaboTbl C MEPHOW XMMUYECKON NOCYa0M

X090 pabomabi. 3anoNHUTbL AUCTUIIIMPOBAHHOM BOAOK BIOPETKY, MMNETKY, MepHyto konby, cobntogas
COOTBETCTBYIOLLME MpaBuIia Nonb30BaHWUA MEPHON Nocyaon. MpaBMnbHOCTb 3anofNHEHUS NPOBEPUTDL Y
npenogaeaTens.

CpenaTtb 3anucu obbema cocygoB B paboyer TeTpaam ¢ ykazaHMeM TpebyeMom TOUHOCTH:
V6lopeTkn =
Vnunetkn =
VMepH. Konbbl =

3apuncoBaTb MEHUCK.

U3MEPEHUE OB bEMA KAIJN
Mameputhb ¢ nomoLbto 6opeTkn 06bem 50 kanens gucTMnNnNMpoBaHHoW BoAbl. [poBepuTb n3amepeHune 3
pasa. PaccuutaTtb cpegHee 3Ha4yeHue obbéma.
Cﬂ,eﬂaTb 3anmcu B pa6oqwx TeTpaaax:
V50(1) =
V50(2) =
Vsoz) =

Vso(ep) =
MocuntaTb cpegHuii 06bEM kannm no dopmyne Ve, = Vso o/ 50
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NabopaTtopHas paboTa Kk pasgeny 7
CTAHOAPTU3ALUA PACTBOPA KUCINOTbI NO TETPABOPATY HATPUA

KoHueHTpaumio 1 TUTp pacTBopa KUCIOTbl yCTaHaBNUBAaKOT NO CTaHAAPTHOMY pacTBopy TeTpabopaTa
HaTpus:

Na;B.,O7 + 5H,0 + 2HCI = 2NaCl + 4H;BOs,
B,O;* + 5H,0 + 2H" = 4H;BO..
Llenb pabomsbi:

OnpeaenvTb MOMSAPHYIO KOHLIEHTPaLMIO 3KBUBaNeHTa U TUTP pacTBopa KUCIOThI.

PeaceHmsbi:

ConsiHas kucnota, HCI, ~ 0,1 H pacTBop — nccrneagyembli pacTBop.

Tetpabopat HaTtpus, 0,1000 H (Na:B.O; *10 H,O) — ctaHaapTHLIN pacTBop.

WHamnkaTop meTunoBbin opaHxesbiv, 0,1 % pacTeop.

TMopsidok ebinosiHeHUs1 pabombl:

1. TwareneHO BbIMbITb BOPETKY AUCTUNNMPOBAHHOW BOAOW M ABaXAbl OMNOSIOCHYTb HEOOMbLUMMU
nopLMsIMY MPUrOTOBMEHHOIO pacTBOpa KUCIMOTbI AN yaaneHus oCcTaTkoB BOAbI.

2. BropeTky 3anonHuTb pactBopom consgHoun kucnotel HCI (He 3abydbme 3anonHUmMs «HOCUK» 6to0-
pemku u cHsamb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» oTMeTKe.

3. B Kaxkaylo KOHMYecKylo Konby Ans TUTpoBaHUA BMeCTUMOCTbLI0 100 cM® OTMepuTb NUNeTKoi no
10,00 cm® crangapTHoro pacteopa TeTpabBoparta Hatpus NayB.O;, no6aBute 20 cm® aucTMnnMpoBaHHOW
BOAbI, 2 Kannm METUIIOBOrO OPaHXEBOro.

4.  TlpurotoBuTb «CBMAETENBY» — PAcTBOP, KOTOPbIN UMEET OKpacKy, 4O KOTOPOW crieqyeT TUTpoBaTh
nuccriegyembii pacteop. [nsi NpuMrotoBneHMsT «CBUOETENSA» B KOHWYECKyt0 Konby Ansi TUTPOBaHUS BMeE-
cTmMocTbio 100cm® BHOCAT MepHbIM LnmuHapoM 20 cM® OUCTUNNMPOBAHHOM BOAbI, 2 Kanmm MeTUNoBOro
opanxeoro u 1-2 kannm 0,1 H pacTtBopa KucrnoTbl. [lpyn 3TOM pacTBop AOMKEH npuobpecTtn cnaboe, HO
3amMeTHOEe pO30BOE OKpalLMBaHue.

5. TwutpoBaTb pacTtBop TeTpaboparta HaTpUA pacTBOPOM CONAHOM KUCNOTbI O U3MEHEHUS OKPACKM
pacTBopa M3 XenTon B OpaHXeBYlo (B NPUCYTCTBUN «cBuaeTens»). [posecty Tpu napannenbHbiX TUTpoBa-
HUA. PesynbTarthl TPeX TUTPOBAHMUIA OOMKHLI OTMYATLCA ApYr OT Apyra He Gonee Yem Ha 0,10 cm®.

6. PesynbTaTtbl 3aHecTu B Tabnuuy 1 ctatuctmdeckn obpaboTatsb.

Tabnuya
Pesynbtatbl usmepeHumn
Ne TuTpoBaHus O6bem pacTeopa, cm®
Na,B;O- HCI
1 10
10
3 10
V (NaZB407) cpeaHui = 10 V (HC/) cpeaHuin =
Pacuem:

1) KoHueHTpaumio KucnoTtbl paccumTatb No opmyne:
C (HCI) =C (NaQB407) . V(NagB407) cpeaHuit IV (HCI) cpeaHuiiy

2) TwuTp KMCNoTbl paccumTaTb No hopmyne:
T(HCI) = C(NazB407) - M, (Na-B.+0;) / 1000,

3) lNonpaBo4HbIV KO3DULNEHT KACMOTLI paccunTaTb No dopmyre:

CH (npakm)

K (HC)nonp = Cr

(meop)

NabopartopHas paboTa Kk pasgeny 7
OMNPEQJENEHUE COOEPXAHUA LLIENNOYYN B PACTBOPE
CTaHOapTM3npOBaHHbI pacTBOP KUCIOT CAYXUT NS onpeaeneHns CoaepKaHus Lwenovein B pacTBo-
pax. B ocHoBe MeToaa nexuT peakumsa HenTpanu3sauum:
NaOH + HCI = NaCl + H,0
OH™ + H" = H,0.
Lenb pabomsbi:
OnpenennTb codep)kaHue LenoYm B UCCrieayeMom pacTBopeE.
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PeaceHmsbi:

M'mapokeng Hatpus NaOH — ncenegyembli pacteop

ConsHas kucnota, HC/, .... H pacTBOp — CTaHOAPTU3NPOBAaHHbINA pacTBoOp (TUTP onpegensieTcsa B na-
BGopaTopHou paboTe Ne 3).

MHankaTop meTunosbin opaHxesbin, 0,1 % pacTteop.

lMopsidok ebirnonHeHUs pabomsi:

1. MNonyuyntb y Npenogasatens uccneayemMbliini pacTBop LLernoyvn, 3anucaTb ero Homep.

2.  TwaTtenbHO BbLIMBITYIO W 3aTEM OMOJSIOCHYTYIO PacTBOPOM KUCMOTbI OpeTKy 3anofHUTb
CTaHAapTM3NPOBaHHbLIM PACTBOPOM KUCNOTLI (He 3abydbme 3arofiHumpb «HOCUK» BropemKu U CHmMb ¢ 6to-
pemku 80poHKY!), yCTaHOBWTb YPOBEHb pacTBopa TOYHO Ha «0» oTMeTKe.

3. B konBy ansa tutpoeaHua otmepuTh nunetkon 10,00 cm® nccneayemoro pacteopa Liernoym, goba-
BUTb MEPHbLIM LNMHAPOM 20 cM® AUCTUNIMPOBAHHOW BOABI, 2 Kanmv MHOMKaTopa METUMOBOTO OPAHXXEBOTO.

4. lpurotoBUTb «CBMAETENbY — PACTBOP, KOTOPLIN UMEET OKpackKy, A0 KOTOPOW crneayeT TUTpoBaTb
nccregyembli pacteop. [ns NpurotoBneHMst «CBUOETENS» B KOHWYECKyto Konby Ans TUTPOBaHUS BMe-
ctumocTbio 100cM® BHOCAT MepHbIM UmnmHapoM 20 cM® OUCTUNNMPOBAHHON BOAbI, 2 Kaniu MeTUIIOBOro
opaHxeBoro n 1-2 kannu 0,1 H pactBopa KucnoTol. [pn 3TOM pacTBop AOMKEH npuobpectn crnaboe, HO
3amMeTHOe pO30BOE OKpalLMBaHUe.

4. TuTpoBaTb pacTBOp LLENoYM pacTBOPOM COSMSHOW KMCNOTbl A0 U3MEHEHMS OKpackn pactsopa 13
Xenton B GnegHo-po3oByt0 (B NMpUCYTCTBUKM «cBUAeTens»). MNMpoBecTn Tpu napannefibHbIX TUTPOBaHWUS.
PesynbTaThbl Tpex TUTPOBaAHWI AOMKHBI OTNMYATLCSA APYr OT Apyra He Gonee, Yyem Ha 0,10 cm?®

5. PesynbTatbl 3aHeCTV B Tabnuuy 1 ctatuctTudeckn obpabotatb. BbluMCnTe HOpManbHY KOHLIEH -
Tpaumio wenoun. BelumcnnTb konmyecTso wernoun B 100,0 cm® uccneayemoro pacteopa. Bbluncnute oTHO-
CUTEnNbHYIO OLWMOKY aHanu3a, B3siB UCTMHHBIN pe3ynbTaT aHanu3a y npenogasartens.

Tabnuya
PesynbTatbl namepeHum
Ne TUTpoBaHus O6bem pacTeopa, cm®
NaOH HCI
1 10,00
2 10,00
3 10,00
V (NaOH) cpeaHuii — 10,00 V (HCI) cpeaHuin —
Pacuem:

1) KoHueHTpauumio wenouun paccumTaTtb No popmyne:

C (NaOH) = C(HCI) - V (HCI) cpegumii I V (NaOH) cpegpmi -

2) KonuuecTso wweno4n B 100,0 cm® (/100 cm® ) nccneayemoro pacteopa paccumTath no dopmyne:
Mpaor = C (NaOH) - M, (NaOH) - Vionew / 1000

3) OTHocuTEnbHYO OWMOKY aHanu3a paccyntaTb no dopmyrne

= |C(npai<m) - C(ucm)|
) C(ucm)

-100%

NabopaTtopHas paboTa Kk pasgeny 7
CTAHOAPTU3ALMUA PACTBOPA KMnO4 MO LWABENEBOW KUCIIOTE
Peakuus mexay okcanat noHamm C,0,* 1 nepmanraHat noHamu MnO4~ mpoTekaeT B HECKONbKO CTa-
AV 1 4Nns ee HavYana Heo6xoayMo NPUCYTCTBIE B pacTBope XOTs Obl criefos MoHos MapraHua (11) Mn?*:
MnO4_ + MnC204 = MnO42_ + MnCQO4+.

MaHraHaT—v1oH MnQO,* B BOIHOM pacTBope BbICTPO AMCMPONOPLINOHUPYET:
Mn (VI) + Mn (Il) = 2 Mn (IV),
Mn (VI) + Mn (II) = 2 Mn (ll1).

Mapraneu (lll) oBpasyeT okcanaTtHble komnnekcsl coctaBa Mn(C,04),° 2", roe n = 1,2, 3; oHn men-
neHHo pasnaratotcs ¢ obpasoBaHvem Mn (ll) n CO,. Takum obpa3om, Noka B pacTBOpe He HakonuTcH B JO-
CTaTOYHbIX KOHUeHTpauusax Mmapradey (ll) peakuns mexgy MnO, n C,O,” npoTekaeT o4YeHb MELNEHHO.
Korpa e koHueHTpauusa mapradua (ll) gocturaet onpeaeneHHoOM BENMWYUHBI, peakLums HaunHaeT npoTekaTb
¢ 60NbLUON CKOPOCTHIO.

CxemaTnyHO peakumio Mexay okcanat noHamu C,0,% u nepmaHraHat noHamu MnO,~ MOXHO mnpeg-
CTaBWUTb ypaBHEHMEM:

C204% + MnO4~ + 16H* = Mn* +10CO; + 8H:0.
WMcnonb3yeTcs npsMoe TUTPOBaHWe CTaHOapTHOIO pacTBopa LasBeneBoW KWCNOTbl PacTBOPOM
nepMaHraHarta B KUCIOW cpefe.
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Llenib pabombi:
OnpenenvTb KOHUEHTPaLMIO 1 TUTP pacTBOpa NepMaHraHarta Kanus.

Peakmuseni:

Mepmanranat kanus, KMnQy, 0,05 H — nccnegyemein pacteop.
CepHas kucrnota, H.SO4, 2 H pacTsop.

LLlaBenesas kucnota, H>C,04, 0,0500 H - cTaHOapTHBIN pacTBop.

lNopsidok ebirnonHeHUst pabombl:

1. BlopeTKy 3anonHuTe pacTBopoM nepMaHraHata kanusa KMnOs. (He 3abydbme 3anonHume
«HOCUK» bropemku u cHAmMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» oTMeTke.
2. B konby ana tutposaHus BMecTumocTbio 100 cm® mepHbIM uunuHapom aobasutb 20 cm?®

H.SO, v HarpeTb 10 80 — 90 °C. B ropsumii pacteop nunetkoi BHecTn 10,00 cm?® pacteopa H,C.0, - 2H,0

3. OTTuTpoBaTh pacTBOp LLABENEBOM KMCIOTbI pacTBOPOM NMEepMaHraHarta Kanuvsi, npuyemM B Havane
TUTPOBaHMSA cneaytoLyto kanno pacteopa KMnO, npnbaBnaTh NuLlb Nocne Toro, kak COBEPLUEHHO ucye3na
OKpacKka OoT Hpe,D,bI,D,yU.LeVI Kansu. 3aTeM, yBENMNYMB CKOPOCTb TUTPOBaHUA, TUTPOBATb OO0 NOABIEHUA
OGneaHo-po30BON OKpacku, yctonumson B TeveHue 30 c.

4. MpoBecTn Tpu napannenbHbIX TUTPOBaHUS. Pe3ynbTaTbl Tpex TUTPOBAHWUIA AOMKHbLI OTNNYATLCS
Apyr oT Apyra He 6onee Yem Ha 0,10 cm®.

5. PesynbTaThl 3aHecTu B Tabnumuy u ctatuctnyeckn obpaboTarts.

Tabnuya
Pesynbtatbl usmepeHumn
Ne TTpoBaHus O6bem pacteopa, cm®
HzCzO4 KMnO4
1 10
10
3 10
V (H2C204) CpeaHwit = 10 V (KMnO4) cpeaHui =
Pacuem:

1) KoHueHTpauuMio nepmaHraHaTta Kanus paccumtaTb no hopmyne:

C(KMnO4) =C (H2C204) Vv (HzCzO4) cpeaHmit A% (KMnO4) cpeaHuii-

2) TwvTp nepmaHraHaTa Kanusi paccumTtaTb no hopmyrne:

T(KMnQ4)= C (KMnOQO,) - M, (KMnQO,) / 1000

3) MNonpaBoyHbIN KOIPULMEHT NEpMaHraHaTa Kanusa paccumtaTtb No opmyne:
CH(npaKm)

K (KMNO4)oomp = .
Cu
(meop)

JNlabopatopHas pab6oTa k pasgeny 7
OMNPEQENEHUE COOEPXAHUA XXENE3A (Il) B PACTBOPE
MeToq ocHOBaH Ha B3aMmoaencTsumn noHos Fe?* ¢ nepmaHraHat-moHamu MnOy:
2MnQ, ~+ 10Fe?" + 8H" = 2Mn? + 5Fe,* + 8H,0;

CyTb onpegeneHus B NpsiMOM TWUTPOBaHWM pactBopa conu xenesa (llI) TMTpoBaHHbIM pacTBOPOM
KMnO; B kucron cpege.

Llens pabombi:

OnpeaenvTb coaepkaHue Kenesa B aHannamMpyemMom pacTBope.

Peakmuseni:

MepmanranaTt kanus, KMnQy, ....H pacTBOp — CTaHOapTU3MPOBaAHHLIN pacTBOpP (CM. NpeadblayLLyio pa-
6oTYy).

CepHas kucnora, H.SO4, 2 H pacTBop.

Pacteop conu Fe?* — uccneayemsiini pacteop.

lNopsidok ebinonHeHusi pabomsi:

1. PacTtBop 3agaysM B MepHOW konbe AOOBECTM OO METKM OUCTUINMPOBAHHOM BOOOW. BbIPOBHATH
KOHLEHTpaumio NoNy4YeHHOro pacTeopa (TwaTenbHO nepemMeLlats).

2. B kaxngyto konby ans TutpoBaHusa BmecTuMocTbio 100 cm® oTMepuTb nunetkon no 10 cm® nccneay-
€MOro pacTtBsopa.

3. B kaxayto nopumio Tutpyemoro pactsopa fo6asute 10-15 cm® 2 H pacteopa H.SO, (oTMepuTh Lu-
NVHAPOM).

4. bBropeTky 3anonH1Tb pacTBopoM nepmarraHata kanua KMnO,. (He 3abydbme 3anonHume «HOCUK»
bropemku u cHIMb ¢ 6ropemku 80pPOHKY!), yCTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» OoTMeTkKe.

5. OTTMTpOBaTL UCCNEAyEMbIN pacTBOP PacTBOPOM MepmaHraHata kanus o 6negHo-po3oBoi okpac-
kn. MpoBecTu Tpu napannenbHbIX TUTPOBaHWUA. Pe3ynbTaTbl Tpex TUTPOBaHUN AOMKHbI OTNUYaTLCA APYr OT
apyra He 6onee Yem Ha 0,10 cm®,
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6. PesynbTaTtbl 3aHecTu B Tabnuuy u ctatuctTuydeckn obpabotaTtb. BbluMCINTL KONMYECTBO Xenesa B
250,00 cm® wuccnegyemoro pactBopa. BblMMCNMTL OTHOCUTENbHYIO OWMBKY aHanuaa, B3sIB UCTUHHBIN
pe3ynbTaT aHanusa y npenogasartens.

Tabnuya
Pesynbtatbl nsmepeHumn
Ne TutpoBaHus O6bem pacTeopa, cm®
Fe** KMnO,
1 10
2 10
3 10
V (Fe2+ ) CcpeaHwii = 10 V (KMnO4) cpeaHui =
Pacuem:

1) KoHueHTpauumto xenesa paccuntaTtb no dopmyre:

C(Fe* )= C(KMnOQy,) - V (KMNO.) coeumis I V (F€* ) cpemymi -

2) Konuyectso xenesa B 250,00 cm® nccnegyemoro pactsopa paccumnTtars o popmyne:
m (Fe ) =C(Fe* )-M,(Fe* ) - Vionsu/ 1000

3) OTHocuTenbHYyO OWNBKY aHanmM3a paccumTaTb No opmyre :

_ |C (npaxm) —C (ucm)|
. C(ucm)

-100%

Na6oparopHas pa6oTa k pasaeny 7
OMNPEQJENEHUE OBLUEN XXECTKOCTWU BOAbI
CraHpapTtusauus pactBopa TpunoHa b (9OTA, komnnekcoHa lll)

CyTb MeTOfa COCTOUT B MPSMOM TUTPOBaHWM CTaHAApPTHOro pacTBopa cyfbgara MarHus pacTBOpPOM
TpunoHa b (Na;H.Y) B npucyTcTBMM nHOMKaTopa apnoxpoma 4YepHoro T:
Na,H,Y + Mg? = Na,MgY + 2H*".

Lenb pabomsbi: Onpenenntb KOHUEHTPaALUIO U TUTP pacTBopa TpunoHa b ans nocnegytollero mc-
NMONb30BaHWs ero B ka4eCTBe CTaHAApPTHOro pacTBopa.

Xo0 pabomsbi:

1. TwaTenbHO BbIMbITYIO BIOPETKY NPOMbITb pacTBOPOM TpunoHa b 1 noarotoBuTb K TUTPOBaHMIO
(He 3abydbme 3anofHUMbB «HOCUK» BropemkKu U CHSMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTL YPOBEHb PacTBO-
pa TO4YHO Ha «0» oTMmeTKe.

2. B KOHMYecKyl Konby Ans TUTpoBaHus nunetkon otmeputb 10,00 cm® cTaHgapTHoOro pacrteopa
MgSO..

3. OtmepuTb umMnuHapom 1 Bnutb 100 cm® aucTunnmpoBaHHOM Bodbl, A0GaBUTL 5 M amMuadHom
OydepHon cmecn n Ha koHuuke wnatens 20-30 Mr cMecu 3pMOXPOMOBOrO YepHoro T 1 xropuga HaTpus.
PacTtBop TwarenbHo nepemeluaTb.

4. MepaneHHo, No kannsaMm, TUTpoBaTb pacTBOpPOM TpunoHa b 4o MomMeHTa nepexoda okpacku pac-
TBOpa U3 BULLHEBO-KPACHOM B CUHIOH0.

5. MNpoBecTn Tpn NapannenbHbIX TUTPOBaHWSA. Pe3ynbTaThl TPeX TUTPOBaHWU O0SMKHbI OTANYaTbCS
[pyr oT apyra He 6onee yem Ha 0,10 cm®,

6. PesynbTaTthl 3aHeCTn B Tabnuvuy n ctatuctnyeckn obpaborarsb.

Pesynbmamabi uamepeHul Tabauna
Ne TuTpoBaHus O6bem pacTeopa, cm®
MgSO, OOTA
1 10,00
10,00
3 10,00
V (MgSO4) cpeaHuii — 10,00 V (GD.TA) cpeaHuii =

Pacuem:

1) KoHueHTpauumio TpunoHa b paccuutate no popmyne:
C (QJJTA) = C (MgSO4) V (MgSO4) cpeaHui /V (SD,TA) cpeaHui-
2) Twutp TpmnoHa b paccumtaTb No opmyne:
T(3OTA)= C(3OTA) - M, (3OTA) / 1000
3) lNonpaBo4HbI KO3hdUUMEHT TpunoHa b paccuntaTe No gopmyne:
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i nparan )

KQOOTA)wom = Ch

(meop)

OnpepeneHne obLwen XXeCcTKOCTU Boabl
CyTb MeTOAda COCTOUT B MPSIMOM TUTPOBaHWW Uccriedyemon Boabl pactBopoM TpunoHa b (NazH.Y) B
NPUCYTCTBUN NHAMKATOPA dpUoxpoma YepHoro T:
NayH,Y + Mg?" = Na,MgY + 2H*;
NazH.Y + Ca®* = Na,CaY + 2H*.

Uenb pabomsbi: Onpepenutb 0OLLYyHO XECTKOCTb UCCneayemMon BoAbl METOAOM XenatomeTpuye-
CKOro TUTPOBaHMSI.

Xo0 pabomsi:

1. TwaTenbHO BbIMbITYIO BIOpPETKY NPOMbITE pacTBOPOM TpunoHa b n mogrotoBuTb K TUTPOBaHMIO
(He 3abydbme 3anonHUMbB «HOCUK» BropemKu U CHSIMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTL YPOBEHb PacTBO-
pa TOYHO Ha «0» oTMmeTKe.

2. B koHuueckyto konby nuneTtkoi otmeputb 100,00 cm® nccneayemoit Boapl, Ao6aButk 5 cm® ammu-
ayHomn BydepHOn cMmecu 1 Ha koHuuke wnatens 20—30 Mr cMecn 3proXpoMOBOro YepHoro T 1 xnopuaa Ha-
Tpus. PacTBop TwaTensHO nepemeLlaTs.

3. MepaneHHo, xopoLlo nepemMelunBasi, TUTPOBaTb pacTBOPOM TpunoHa b 0o nepexopa okpacku
pacTBOpa M3 BULLIHEBO-KPACHOW B CUHIOHO.

4. lNMpoBecTu Tpy NapannenbHbIX TUTPOBaHUA. Pe3ynbTaTbl TPEX TUTPOBAHMIA SOSPKHBI OTNMYaThLCS
Apyr oT Apyra He 6onee yem Ha 0,10cm®.

5. PesynbTatbl 3aHecTy B Tabnumuy n ctatuctudeckn obpabortaTs.

Tabnuya
Pesynbtatbl UsSMepeHun
Ne TuTpoBaHus O6bem pacTeopa, cm®
H.O OOTA

1 100,00

2 100,00

3 100,00

V (H20) cpennns = 100,00 V (BATA) cpenrui =

Pacuem:

O6LL1as eCTKoCTb BoAbl [MakB/AM?] paccuuTbiBaeTca no dopmyne:

Cu(DATA )XV (DATA ) cpeonuii
) %1000
K V(H,0)

Nab6opaTtopHas paboTa k pasgeny 8
Xnmuyeckue cBoMCTBa ANCaxapuaoB U HecaxaponoAoGHbIX Nonucaxapuaos.

Llenb — n3y4nTb Ha NpaKkTMKe OCHOBHbIE XMMMWYECKME CBOMCTBA AMCaxapuaoB N HecaxapornogoOHbIX
nonvcaxapugos.

O6opyaoBaHue: Habop NPOOMPOK, CTEKMSIHHBIE MAanNOYKn, MepHbIE MPOOMPKKU, CNMPTOBKA, BOASIHAsA
BaHs.

PeaktuBbl: 10 u 40%-HbIi pacTBOp rmgpokcmaa Hatpus, 7%-Hbli pactBop cynbdarta meaun, 1%-Hble
pacTBOpbl caxapo3bl U nakTo3bl, peaktns ®enuHra, 10%-HbIn pacTeop cynbdarta kobansta , 10%-HbIn pac-
TBOp CEepHON KNCNoTbI, peakTne CenvBaHoBa, pacTBOp Moda B MOAUCTOM Kanuu, 2%-Hbll pacTBOp Kpaxmana,
KOHLEHTPUpOBaHHAasA COMsiHas KUCoTa, KOHUEHTpUpoBaHHas cepHas kucnota, 30%-Hbl pacTBOpP MMAPOKCHU-
Oa HaTpus, peaktuB denuHra, UCTUNNMPOBaHHasA Boaa.

OnbiT 1. CBOMCTBaA gMUcaxapmMaoB, 06yCrNoBIeHHbIe HannYMem ruapoKCUnbHbIX rpynn.

B nBe npobupkn Hanutb no 1 mn 10%-Horo pacTBopa rmgpokcmaa HaTpus U gecsTb

kanenb 7%-Horo pactBopa cynbdata megu, obpasyeTcsas amopdpHbIi OCadoK rmapokcMaa mMeau ro-
nyboro ugeta. B ogHy npobupky HanmuTe 1 MN NakTo3bl, BO BTOPY- 1 MIT caxaposbl, MpY BCTPAXUBAHWM
0CafoK rmgpokcMaa Meaun pacTBOpsSeTCs, PacTBOPbI OKPaLLMBAKOTCA B CUHUI LIBET.

Ouncaxapuabl, ABMASACE MHOroaTOMHbBIMW CIMPTamMu, FIErko pacTBOPSOT rMapokeug mean ¢ obpasosa-
HVeM pacTBopa TeMHo-cuMHero uBeta. ObpasyeTca coegnHeHne Meam Tuna ankoronsta-caxapaTta Meau.

Hanucamb cxembi peakyuti 3aumodelicmeusi f1lakmo3bl U caxapo3sbi ¢ 2udpokcudom medu. Hazosume
npodykmbi peakyud.

Pacmeopbl ocmasume 0ns1 criedyroweti pabomesi.

OnbIT 2. OKMCNeHne gucaxapmaos.

OnbIT 2.1. OKMCNEeHne rmapoKcuaomMm meau.

PacTtBopbl, ocTaBwmecsa oT npeablayllen paboTsl, HarpeTb. B ogHon 13 npobnpok BbinagaeT ocagok
KMPMNMYHO-KpacHoro LBeTa.

23



Hanuwume cxemy peakuyuu OKUCNeHUSsI goccmaHasnugarowe2o ducaxapuda. Hasosume npodykm
peakyuu.

OnbIT 2.2. OkncneHne PeNIMHroBON XXNAKOCTLHO.

B ogHy npobupky npunuTe 1 M NakTo3bl, B APYryk caxapo3sbl, 4o6aBuTb B Kaxayro no 1 mn peaktunea
®enunra. Cogepxmmoe Npobupok HarpeTb Ha BoasHon BaHe. B ogHon n3 npobupok BbiNnagaeT ocagok
KMPMNUYHO-KpaACHOro LiBeTa.

Hanuwume cxemy peakyuu okucrieHUsi soccmaxassusarowezo ducaxapuda peakmusom DesuHaa.
Ha3zosume npodykmel peakyud.

OnbIT 3. KayecTBeHHas peakuusi Ha caxaposy.

B nBe npobupkn Hanute otaensHo no 1 mn 10%-Horo pacteopa caxapo3bl U NakTo3bl, B 06e npobupku
nobaButb Mo naTe kKanenb 40%-Horo pactBopa ruagpokcuaa Hatpus n 10%-Horo pactBopa cynbdaTa
kobanbTa. Cogepxnmoe Npobumpok TwaTenbHO NepemeLllaThb.

Ymo Habnodanu?

Mpumeyanune. Cynbdhat kobanbTa B LLENOYHOM pacTBOpPE C caxapo3on obpasyeT (hMoneToBoro Leeta
CTpoeHus caxapaT. [pyrve yrneBogbl B 3TUX yCrioBusax o0pasytoT ronyboro upeta caxapatbl kobanbta. 3710
MO3BOMSIET OTNNYUTBL Caxapo3y OT ApYrnx yrneBogoB.

OnbIT 4. KNCNOTHLIN r°MAPONU3 caxapo3bl.

B npobupky Hanute 1 mn 1%-Horo pactBopa caxaposbl, fobaBute 5 kanenb 10%-Horo cepHow
kucnoTbl. CMecb HarpeTb Ha BoasHon 6aHe 2-3 MuH. Copepxumoe npobupku oxnagute. B npobupky ¢ oxna-
XOEHHbIM rmgponusaTom obaBuTb WwecTb Kanenb 10%-Horo pacteopa rmgpokcuaa HaTpus (4Nns HerTpanu-
3auun), cpeda OomkHa BbiTb HEMTpanbHOWM (KOHTPOSb MO YHMBEPCArbHOM NakMycoBoln Bymake). Nony4veH-
HbIW rMOpPONM3aT pasfensioT Ha ABe paBHble YacTu 1 Ao6aBnsAT K OOHOM YacTu 5 kanenb enNnHroBOn Xua -
KOCTW, a K OPYrov— aHanormyHoe konuyecTtBo peaktuBa CenueaHoBa. 3aTem 06e NMpoOUPKM NOMELLAIOT Ha
HECKOJIbKO MUHYT B KMMSILLY BOASAHYI 6aHto. [Insi cpaBHeHWsT (KOHTpons) B 6aH0 nomeLuarT u Npobupky ¢
BOAHbIM PacTBOPOM Caxapo3bl, HEe MOABEPrHyTbIM TMAPONU3y, HO codepxawwmm 5 kanenb peaktuBa Ce-
nvBaHoBa.

Ymo Habnodanu?

lMoyemy 8 KOHMPOILHOU NMPOBUPKE USMEHEHUS OKpacKu He rpou3owsio?

Hanucamb cxembi peakyuli eudponu3a caxaposbi 8 sude ¢hopmysni Xeyopca. Haszosume rpodykmei
peakuud.

MpumeyaHue. M'vaponua caxaposbl Ha3blBaETCA MHBEPCUMEN, Tak Kak B pesynbTaTe 3Toro npouecca
NPOUCXOAUT U3MEHEHWE 3HaKa BpalleHWsi MONSPM3OBAHHOIO Jlyya CBETA, YAENbHOE BpalleHue caxapos3bl
(+)66,53°, B pe3ynbTate rmgponmnsa caxaposa pacnagaeTcs Ha rfoKo3y 1 pyKTo3y, CMECb KOTOPLIX Ha3blBa-
€TCA MHBEPTHBIM CaxapoM. YAenbHoe BpalleHue rmokosbl (+)52,5°, dpykTosbl (—)93°, MHBEPTHOrO caxapa
(-)40,5°. OokasaTb obpa3oBaHNe MHBEPTHOrO caxapa MOXHO MyTEM ONpeAeneHus yrrna BpalleHus ¢ nomo-
LLbIO NoNApuMeTpa Nnun peakunen ¢ pennHroBon XXMAKOCTbIO.

OnbIT 5. KauecTBeHHasa peakuus Ha Kpaxmarl.

K 1 mn 2%-Horo pactBopa kpaxmarna gobaBuTb HECKOSBKO Kanemnb pacTBopa noga B MOAMCTOM Kanuu,
nosiBNsieTcA cuHee okpawwvsaHue. Cogepxumoe Npobupku HarpeTb Ha CNUPTOBKE— OKpacka mcyesaeT. [pu
OXMNaXAeHNN pacTBOpa CUHASA OKpacka BOCCTaHaBrMBaeTCs.

MpumeyaHune. Bo3HNKHOBEHNE CMHEW OKpacku pacTBopa Kpaxmana nocne gobasneHns noguctoro ka-
nus— sBneHve dmandeckoe. MNMpu HarpeBaHUM OKpacka ucyesaeT 3a cyeT gecopbumu noga n3 Monekynbl
Kpaxmana. Kpaxman npuMmeHsieTcsl B KadeCTBe MHamkaTopa B logomMeTpun.

OnbIT 6. KNCNOTHBIN rMApPONK3 Kpaxmana.

B npobupky Hanutb 10 mn 1%-Horo pacteopa kpaxmana, 4o6aBuTb 1 MIT KOHLEHTPUPOBAHHOW CONs-
HOW KMCMNOTbI 1 2 HebonbLIMX Kycoyka nemsbl. CogepxMmoe npobupku TwaTtenbHO NepemMeluMBaTth, HarpeTb
Ha CNUPTOBKE OO0 KUMEHUSA 1, MPoJoIKasi HarpeBaHue, Yepes kaxaple 1-1,5 MMHYTbI Nocne Havana KuneHus
otbupatb no 0,5-1 mn rmgponmaarta, K KOTOPOMy Mocrne NpeaBapUTENIbHOIO OXMNaX4eHWUs 4o0aBnsaATb No Tpu-
yeTblpe Kannm pacTeopa noauaa kanus, 4oCTaTovHO oTobpaTh NATb-wecTb Npob rmgponusarta. B 3aBucumo-
CTW OT CTeneHn rmgponnsa kpaxmana rugponusat byaeTt gasatb C MOAHOW BOAOW Pa3NMYHYI0 OKPAaCKy: CUHE-
droneToByto, KPaCHOBATO-Oypyto, OPaHXEBYIO, OPaHXXEBO-KENTYIO, XEMTYIO0.

B oTtpenbHyto npobupky HanuTb 1 MmN rmgponusaTta, ocTtaBlleroca nocne orbopa npob, fobasutb K
Hemy 1 mMn rugpokcmaa HaTpusa n 1 mn peakTnsa PenuHra, CoaepXXnumoe NPobrpky NnepemMeLlaTb U HarpeTb Ha
CnMpToOBKe. BbinagaeT KMPNMYHO-KpaCHbIN OCafoK okeuaa megn. 3To JoKasblBaeT, YTo rmaponua kpaxmana
3aKOHYEH.

Mpumeyanue. ['Maponma Kpaxmana yCKopsieTcs B MPUCYTCTBMM KNCNOT. B pe3dynbTaTe nocnegoBaTenb-
HOro rmaponu3a Kpaxmarna BHadane obpasyloTcs OEeKCTPUHbI, 3aTeEM Aucaxapui — ManbTo3a U KOHEYHbIN
NPOAYKT rmaponusa a-A-rniokonupaHosa.

OnbIT 7. KNCNOTHBIN rMApPONU3 KIeT4yaTKku.

B npoGupKy HanuTb 2 M KOHLEHTPUPOBAHHOW CEPHOM KUCMNOThI M ONYCTUTb B HEE HECKOSIbKO KyCOYKOB
dunbTpoBanbHon bymarn. Copgepxxmumoe Npobupkn nepemellaTb CTEKISIHHOM NanioYkon 4o MOMHOro pacTBo-
peHus KrneT4yaTKu, NMocrne 4Yero BblIUTb B KOHMYECKyl Komnby, cogepxawyto 15-30 mn guctmnnupoBaHHOW
BOAbl, U KUMATUTb B TeYeHne Yaca. Mo mepe BbikunaHust 4obaenAaTe Body. Yepes yac u3 konbdbl B3sTb 3 M
rmaponuaarta, HeWTpanusoBaTb €ro pacTBOPOM LWenoyu, fobasuTb 3 mn peaktmBa denuHra n Harpetb.
O6pasyowuminca ocagok okeunga meau (1) ykasolBaeT Ha NpUCyTCTBUE B pACTBOPE MOHOCaxapyaoB.
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5.1.1 Wkana v KpuTepUn oLeHMBaHUS
caMonoAaroToBKM MO TeMaMm flabopaTopHbIX 3aHATUN
- OUEeHKa «3a4ymeHo» BbICTaBMNSIETCSl, €CNW CTYAEHT Ha OCHOBE CaMOCTOATENbHOIO W3Y4YEHHOro
mMaTtepuana, CMOr BCECTOPOHHE pacKpbITb TEOPETMYECKOe coAepKaHue TeMbl, NpaBUNbHO opopmMun oTyeT
no nabopatopHon paboTe. BnageeT meTtogmkamu npu pelieHnn nabopaTtopHbIx 3agay.
- OLEHKa «He 3a4meHO» BbICTaBMSETCS, €CNN CTYAEeHT HeakkypaTHO odopmun oTyeT no nabopartop-
Hol paboTe Ha OCHOBE M3y4YeHHOro matepuana. 3aTpygHseTcs pellaTb NpakTMYeckue 3agaqn.

6. O6wwKe meTognUecCKue peKoMeHaaunnm no N3y4YeHUro
oTAelNbHbIX pa3genoB ANCUUNIINHDbI

|_|pl/l M3y4eHNUN KOHKPEeTHOro pasgesna AUCUuuninHbl, N3 Yncna BblIHECEHHbIX Ha JIeKUUOHHbIE U
npakTn4eckne 3aHATUA, o6yqa+ou.|.e|v|yc;| cnenyet yduTbiBaTb U3NOXEHHbIE HUXe pekoMeHaauunu. O6paT|/|Te
Ha HMX 0coboe BHUMaHWe npun noaroToBke K atrecrtaunn.

Pabota no teme, npexae Bcero, npegnonaraet ee u3yyeHne no yv4ebHuky mnm nocodbuio, a Takke
MOMCK NO TEME Hay4HbIX CTAaTEN B HAYYHbIX XXypHanax no xuMuu. Takumm xypHanamm siBfsitoTcsi: « Xmmus 1
XM3Hb» W Ap. Bbibop craTtbu, OTHOCALWENCS K Teme, Nydlle Aenatb No MocrnegHum B rogy HoMepawm, rge
npuBoaUTCA NepedeHb cTaTei, onybrnmMkoBaHHbIX 3a rod. CamocTosiTenbHasi NoAroToBKa npegnonaraeT uc-
nonb3oBaHWe psiga METOAOB.

CamocTtosaTenbHas NoAroToBKa NpeanosiaraeT UCMoNb30BaHMe psaa METOOO0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHne no3sosnisieT BblAennTb rMaBHOe B N3y4aeMoM MaTepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccCMaTpuBaeMon aBTopom npobneme.

TexHuka 3anucen B KOHCMEKTe WHAMBMAYyanbHa, HO €CTb pPsd MpaBwur, KOTOpble MOTYT MPUHECTU
nomnb3y ero COCTaBUTEND: HauyMHas KOHCMEKT, criedyeT 3anucaTb aBTopa M3yv4aeMoro npov3BeneHUs, ero
Ha3BaHWe, NCTOYHUK, rAe OHO OnybnMkoBaHo, rog n3gaHud. Nopsgok KOHCNEKTMPOBAHWS:

a) BHUMaTenNbHOE YTEeHNE TEKCTa;

0) NOMCK B TEKCTE OTBETOB HAa MOCTaBMEHHbIE B U3y4aeMon TeMe BOMNPOCHI;

B) KpaTKoe, HO YeTKOE M NOHATHOE U3NOoXEHNe TEeKCTa,

r) BolgeneHve B 3anncu Hanbonee 3HaYNMbIX MECT;

[) 3anUcb Ha MorsixX BO3HUKAKOLLMX BOMPOCOB, NMOHATUN, KATEropuin N CBOUX MbICTEN.

2. 3anvcy B hopmMe Te3MCOB, NIAaHOB, aHHOTaUUR, (POPMYNMPOBOK onpeaeneHnn. Bce nepeuncneH-
Hble hopMbl MOMOralT BbICTPOV OpUeHTauun B NOATOTOBIIEHHOM MaTepuane, nogbope apryMeHTOB B MOSb-
3y UM NPOTUB Kakoro- Nnbo yTBEpKAEHUS.

3. Cnosapb NoHATUN 1 kaTeropuii. CoctaBneHne crioBapsi nomoraeT ObICTpee ocBanBaTb HOBbIE MO-
HATUS U KaTeropum, yBepeHHee umu onepupoBaTb. [1ogobHbIv cnoBapb cnegyeT BECTU YETKO, pa3bopunBso,
4yT0ObI YOOBHO ObINO MM nonb3oBaTtbes. 3 npuBegeHHoro B YMK rmoccapust HyXXHO K KaXgomy CeMuHapy
BblOMpaTb NMOHSATUS, OTHOCALUMECS K M3y4YaeMOon TeMe, OOBEANHATL UX NOTMYECKOM CXEMOW B COOTBETCTBUU
C BONpOCamMu CEMMHAPCKOro 3aHATUS.

Paspen 1.
Tema 1. OCHOBHbIE Knaccbl HEOpPraHM4Yeckmx coeguHeHuin. Cnocodbl NONyYeHMs N XMMUYECKME CBOMCTBA
OKCWMO0B, KUCMNOT N OCHOBaHWUI, conen.

1. Knaccudmkaumsi HeopraHM4yeCckux CoeanHEHNUN.

2. XMMU4ecKkne cBOMCTBa OKCMAOB, KNCMOT, OCHOBAHWUI, COMNEN.

3. Cnocobbl NonyyYyeHns OKCMAOB, KACIOT, OCHOBaHWUNM, CONen.

4. eHeTn4eckasa CBA3b MeXay Knaccamm HeopraHM4eCcKUx CoeanNHEHNN.
Paspen 2.
Tema 2. CTpoeHne aToMa. ONEKTPOHHbIE, 3NEKTPOHHO-rpadnyeckme opmynbl. NpumeHeHne npasuna
XyHaa, npuHumna Maynu. Mepuognyeckas cuctema anemeHToB .M. MeHgeneesa.

1. OCHOBHbIE NMOHATUSA N 3aKOHbI XUMUKN. 3HAYEHUE XMMUU B U3yHeHUM Npupoabl

2. CtpoeHune atoma. CoBpemMeHHasi Teopusi CTPOEHNSA aTtoma.

3. KopnyckynsipHo-BonHOBas npupoa anekTpoHa. YpasHeHue e bponns. MNpuHUUnbI KBAHTOBOW Mexa-
HukKn. BonHoBas cpyHKuus, aTomHas opbuTtans.

4. YpaBHeHue LpeanHrepa. XapakrepucTmka SHepreTM4eckoro COCTOSIHUSI SNEKTPOHA KBAHTOBbLIMM YNC-
namu.

5. MpwuHumn Maynu. PacnpegeneHne anekTpoHOB MO YPOBHSAM U NOAYPOBHSIM.

6. MpuHUMN HanmeHbLen aHepruun. MNpaeuno Kneykosckoro. NMpasuno XyHaa.

7. DNEKTPOHHbIE M SNEKTPOHHO-Tpadpmnyeckne popmynbl.
Tema 3. Xvimnyeckas CBA3b U CTPOEHNE MOJIEKYI.

1. OCHOBHbIE TUMbI XUMNYECKOWN CBA3MN.

2. CBoNcTBa XMMMUYECKOW CBA3N

3. MeToa BaneHTHbIX CBA3EN.
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4. MeTop, MONeKynsipHbIX opbutanemn
5. M'mbpnansauns monekyn.
Pasgen 3.
Tema 4. TepmoguHaMuKa XMMUYECKUX peaKkuui.
1. OCHOBHbIE MOHATUA: TEPMOXUMUS, TEMNOBOW IPPEKT, SHTanNbNUA (CTaHAapTHas SHTanbNus),
TEPMOXUMUYECKME peaKLmu (3K30TepMmUYeckue, HOoTeEPMUYECKME).
2. TepMmoxumMmyeckne ypaBHeHus.
3. 3akoH Necca 1 cneacTBus U3 Hero.
4. DHTanbnusa obpa3oBaHMsa XMMUYECKNX coeanHeHnin. CTaHaapTHbIE aHTanbnun obpasoBaHMs n cropa-
HUS
5. MNoHsiTe 06 aHTponuu. CTaHaapTHbIE SHTPONUU. VI3MEHEHME SHTPOMUN MPU XUMNYECKNX PeaKLMsX.
6 OHeprusi Tn66ca. OHTANBNUNHBIA U SHTPOMUHBLINA aKTOPbI MPOLECCOB.
7. ameHeHune aHeprumn M'mbbca npy xummdeckmx npoueccax. Hanpaenenune peakuun
Tema 5. KnHeTuka XMMMYECKUX peakLuun n XuMmMyeckoe paBHOBECHE.
. CKOpPOCTb XMMMWYECKOWN peakummn. XuMmnyeckas KuHeTuka.
. 3aBMCUMOCTb CKOPOCTM peakumm OT KOHLEHTPaLMM U NPUPOAbLI pearnpyroLnx BeLecTB.
. MonekynsipHOCTb 1 NOPSO0K peakuuu.
. DHeprnsa akTmeaumm, akTUBUPOBAHHbLIN KOMIMMEKC.
. 3aBUCUMOCTb CKOPOCTU peakuun oT TemnepaTypsl. [Npasuno BaHTt-INodda.
. YpaBHeHue AppeHuyca. DoToxXxmMMmnyeckue npoLeccsl.
. FOMOreHHbIl 1 reTeporeHHIn kaTanns. 3aBUCMMOCTb CKOPOCTU peakLmmn oT katanuaatopos. O6pa-
TUMblE U HeoOpaTMMble MPOLIECCHI.
8. Xvmun4yeckoe paBHoBecue. KOHCTaHTa paBHOBECHS.
9. CwmelueHus paBHoBecusi. MpuHumn Jle- WWaTtenbe.
10. PaBHOBecCKe B reTeporeHHbIX cucteMax. XmumMu4eckoe paBHOBECKE B reTEPOreHHbIX CUCTEMAX.
KoHcTaHTa paBHOBeCUA.
Pasgen 4.
Tema 6. PactBopbl. Cnocobbl BbipaXeHUs KOHLEHTpaLm pacTBOPOB.
1. OBwas xapakrepucTumka.
2. Teopus pacTBopoB. QHepreTu4eckmin adeKT pacTBOPEHNS.
3. HaceblleHHble, HeHachblLLeHHbIe 1 NepechlLleHHble pacTBOpbl. PAacTBOPUMOCTL BELLECTB.
4. Cnocobbl BbipaXkeHWst KOHLEHTpauuy pacTBopoB. PacyeTHele hopmyrbl. [epecyeTbl KOHLEHTpaLWA.
Tema 7. Teopusi anekTponuTudeckon amccounaumnmn. MoHoobMeHHble peakuuu.
1. OnekTponuTtuyeckas guccoumauums. MNMpouecc guccoumaumn.
2. Cvina anektponuToB. CTeneHb 1 KOHCTaHTa guccouunaumn. 3akoH paszbdasneHmsa OcTBanbaa.
3. CunbHble aNekTponuTbl. Teopust CUMbHbBIX 3NIEKTPONNTOB.
4. [lnccoumaumsa KACOT, OCHOBaHUN, aM@OTEPHbIX TMAPOKCUAO0B, conen. NoHHO-MOoneKynspHble
ypaBHeHns. CMeLeHNe NOHHbIX paBHOBECUN.
Tema 8. Onpegenexuve pH pacteopoB. IHOUKaTOpHLIN MeToga,.
1. Anccoumauus Boabl. MloHHOe nponsBeneHue Boabl. BogopoaHbiv nokasaTtens.
2. OueHka pH ¢ nomoLL b0 NHANKATOPOB.
3. Cnocobbl BbluucneHus pH B pacTBopax KMCMAOT U OCHOBAHUN.
4. NpousseageHne pacTBOPUMOCTH.
5. MNMoHsTUA 0 BydepHbIX pacTBopax.
Tema 9. 'vaponua conen.
1. T'maponua conewn. PasnunyHele criyyam rugponmsa. CTeneHb M KOHCTaHTa rmapornumaa.
2. CmeLleHre rmaponmMTNYecKoro paBHOBECHUS.
3. Beluncnenune pH pactsopoB conen.
Paspen 5.
Tema 10. Cnocobbl NONy4YEeHUs N XMMUYECKME CBONCTBA KOMMIIEKCHbLIX COEANHEHWN.
1. CTpoeHme KOMMNIIEKCHbIX COeQUHEHNI
2. MeToapbl NONy4YE€HUSA KOMMMEKCHbIX COeANHEHUN.
3. XumMmn4yeckne CBOMCTBA KOMMMEKCHbIX COeANHEHUN.
4. HomeHknaTypa KOMMMEKCHbIX COeANHEHUIA.
Pasgen 6.
Tema 11. OKNCNINTENBHO-BOCCTAHOBUTENbHbLIE PeaKUnN.
1. Knaccudmkaunsa OBP. CoctaBneHue ypaBHeHun. MeToq nonypeakumn. BaxHenwmne okMcnutenm un
BOCCTaHOBUTENM.
2. BnusHue cpeabl Ha npoTekaHue peakumn OBP. Snektpoxumudeckne cuctembl. OCOBeHHOCTY anek-
TPOXMMUNYECKUX NPOLLECCOB.
Tema 12. DnekTponus.
1. NoHHO-MeTannmnyeckun anekTpod. YpaBHeHne HepHcTa. Ma3oBble anekTpoabl. BogopoaHbiv anek-
Tpoa. KucnopogHein anektpon CtaHaapTHbIN 3NeKTpOoAHbIA NoTeHUmarn.
2. ONeKTPOXMMUYECKNI psag HanpsXkeHun metannoB. OKUCIUTENbHO-BOCCTaHOBUTENbHbIE CBOWCTBA Me-
Tanmnos.

NOoO O WN -
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3. ManbBaHn4yecknn anemeHT. AnemMeHT JaHnans-Akobu. KatogHbi, aHogHbIM npouecchl. Cxema anek-
TPOXUMMYECKON Lienu.

4. TepmogmHammka ranbBaHnyeckoro anemeHTa. 3[C ranbBaHMYECKOro afieMeHTa.

Paspen 7.
Tema 13. Peakumun katnoHos | -VI aHanutuyeckmx rpynn

1. 1 = VI aHanuTuyeckune rpynnbl KATUOHOB.

2.KayecTBeHHble peakLmm Ha KaTuoHbl | — VI rpynn.

Tema 14. Knaccudmkaumsa aHnoHoB. Peakumm aHnoHoB SO;*, COs*, PO, CI, NOy

1. AHanuTu4eckue rpynnbl aHNOHOB.

2. KayecTBeHHbIE peakuun Ha aHVOHBI.

Tema 15. AHanua cyxmx conem

1.KauecTBeHHbIN aHanNn3 KaTUOHOB.

2. KayeCcTBeHHbI aHann3 aHWOHOB.

3. AHanua cyxoro BeLLecTBa.

Tema 17. BBegeHue B rpaBUMeETPUHECKUA aHanNms.

1. MeTogbl, npubopbl, Nnocyga. AHanMTu4eckme Bechl.

2. MpowusseneHve pacTBOPUMOCTH, YCIOBUS 06pa3oBaHUA 1 pacTBOPEHMS OCaaKOB.
Tema 18. CtaHpapTusaums pactesopa kucnotsl. OnpeaeneHve Lwenoyn B pacTBope.

1. CywHocTb MeToaa, NpsiMoe u obpaTHOe TUTPOBaHUE, TUTPOBAHWE 3aMECTUTENS.

2. MeTogpl TUTPUMETPUYECKOTO aHanmaa.

3. TpeboBaHus, NpeabsBnseMble K peakunsiM B TATPUMETPUHECKOM aHanuse, namepuTenbHasa nocyaa,
BbIYMCMEHUS B TUTPUMETPUYECKOM aHanuse.

4. TuTpoBaHme, TOYKa SKBMBANIEHTHOCTU U KOHEYHAsA TOYKa TUTPOBaHWS, CTaHAAPTHbIE N CTaHOAPTU3N-
pOBaHHbIE PACTBOPbI, NEPBUYHbIE CTaHAAPTLI M NPeAbsABsSeMble K HUM TpeboBaHus, oukcaHansb,
CTaHOapTM3NpOBaHHbIE PACTBOPbI, UCTOYHWKMN MOTPELLHOCTEN B TUTPUMETPUN.

5. KucnoTHO-0CHOBHOE TUTPOBAHUE: CYLLHOCTb METOAA, NEPBUYHbIE CTaHAAPTLI A4S PACTBOPOB KUCIOT
U LLenoYen, Touka HEUTParnbHOCTH, TOUYKA 3KBMBANEHTHOCTM U KOHEYHAsA TOYKa TUTPOBaHMS.

Tema 19. MNepmarraHaTomeTpus. CtaHaaptusaumsa pactsopa KMnO,. Onpenenenune Fe** B pactsope conu
Mopa.

1. KomnnekcoHoMeTpuyeckoe TUTPOBaHME: CYLLIHOCTb METOAa, CBONCTBA KOMMIEKCHbIX COeAMHEHWUIA, NC-
nonb3yemble B aHanmMTUYeCKomn XumMmun.

2. KoMNneKkcoHbl, KOMMIEKCOHaTbl, TPUMOH b kak TUTpPaHT B KOMMIEKCOHOMETPUN.

3. MeTannuHamkaTtopbl.

4. CtanpgapTtu3aums pacteopa TpunoHa b. Onpegenexue xectkoctn H,0.

Tema 20. PN3NKO-XMMUYECKME METObI aHaNn3a.

1. MNMoTeHumnomeTpus.

2. CnektpodoTomeTpus.

3. XpomaTtorpadms.

Pasgen 8.
Tema 21. BBegeHue B OpraHNYecKyto XMMuio.

1. MpocTpaHCTBEHHOE CTPOEHWE OpraHWYecKkUx coeguHeHun. N3omepus opraHMdeckux CoeavHEHWN.
Tunbl XMMUYECKUX CBA3EN B OPraHNYeCKUX COeANHEHUAX. DNEKTPOHHbIE ahdpeKkTbl 3aMeCcTUTENEN.

2. InaykTnBHbIn adhdpekT. MesoMepHbin adhdpekT. BnusaHne anekTpoHHbIX adhpekToB 3aMecTuTenemn Ha
peakUMOHHYI0 CNOCOBHOCTb OpraHMYecKknX CoeguHEHUN. Tunbl OPraHUYEeCcKNX peakunii: peakLummn 3aMmeLleHms
(SR;SN;SE), peakunu npucoeamHerus (AE; AN), peakumm annmmnHmpoBanus (E), peakummn okMcneHus, BHyT-
PUMOMEKYSAPHON NeperpynnupoBKy.

Tema 22. ApeHbl. CnupTbl. PeHonbl.

1. ApeHbl. NMoHATHE 06 apoMaTUYHOCTK, CTPOEHUEe apeHoB. [lonyyeHne GeH3ona u ero romosnoros. ®u-
3M4eckune, XMMmMyeckme CBOMCTBa. Peakuun anekTpomnbHOro 3aMeLleHmns: rarnoreHMpoBaHne, HUTPOBaHue,
cynbrpoBaHme, ankunmpoBaHue, auunmpoBaHme.

2. CnupTtbl. Onpegenexuve, knaccudukauns, nsomepus, HomeHknatypa. Metogpl nonyyexHus. ®usnye-
CKue, xmmudeckune csornctea. MHoroaTomMHbl cnmpTol. [1poM3BOAHLIE MHOFOATOMHBLIX CNMPTOB. Henpeaens-
Hble cnupTbl. CNUpTbl apoMaTrMYecKoro psaaa.

3. ®eHonbl. OnpefeneHue, cTpoeHue, knaccudukaums, HOMeHknaTypa, nsomepus. PU3nKo-xMMmmnyeckue
cBolcTBa. BsaumHoe BNusiHne heHUnbHOro pagukana v rmgpokcuribHOM rpynnbl. CBorcTBa GEH30MBLHOMO
KonbLa dpeHona: peakuun ranoreHMpoBaHusl, HUTPOBaHMWS, OKMcneHus. KadyectBeHHast peakunsi Ha cpeHonbl
1 HadbTOmMbl. AHTUCENTUYECKNE CBONCTBA heHOoNa, Ero MPOn3BOAHbLIX N UX MPUMEHEHME.

Tema 23. Anbaernabl 1 KeToHbl. KapboHOBbIE KUCMOThI.

1. Knaccndukauus, HoMeHknaTypa anb4ernaoB U KETOHOB, OTAENbHbIE NPeaCcTaBUTENN N NX 3HaYe-
Hue. dusmyeckme n xmMmmnyeckme ceorcTea. lNonumepusaumsa anegerngos. OKMCNeHne anbAerMaoB, KETOHOB.

2. Knaccudukaums, HOMEHKNaTtypa KapOOHOBbLIX KUCIOT. ONEKTPOHHOE CTPOEeHME KapOOKCUIbHOM
rpynnel. OQHOOCHOBHLIE NMpefenbHble KapboHOBbIE KUCIOTbl. MeToabl nonyyeHusi. dusnyeckne CBOKMCTBA.
XuMmnyeckue cBoncTaa. Boeiclumne xumpHble kapboHOBbIE KUCMOThI. [1BYXOCHOBHbIE KApOOHOBbLIE KUCIOThI.
Tema 24. llnnnabl. Yrnesoapl.

1. Knaccudukaums.

2. CtpoeHue, pacnpocTpaHeHue B Npupoae. 3HayeHne B NpoLiecce XU3HeAeaTeNbHOCTU pacTeHNIA.
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3. dnsmKo-xumu4eckne CBONCTBA.
Tema 25. AMMHOCOEANHEHUS.

1. AMuHocoeamHeHus. AmuHbl. Knaccudukaums, yHKUMOHaneHas rpynna. AMUHbI, aMMHOCNNPTbI,
amnabl kucnot. lNpeacraBuTeny n ux 3HavyeHue.

2. AmnHokucnoTsl. Knaccudukauusa, nsomepusi, HomeHknatypa. PacnpoctpaHeHue B npupoge. 3ame-
HMMblE U HE3aMeHVMble aMUHOKUCNOTbI. Cnocobbl Mony4yeHus 1 r3nko-xummnyeckne CBOMCTBA
aMUHOKMCIOT. Bruoxmmmyeckue npespaLLeHns a-aMmmMHOKUCIOT.

3. OnpepeneHune, knaccudukalms, pacnpocTpaHeHme B NpUpoae, 3Ha4YeHne B NpoLecce XusHenes-
TENbHOCTU XXMBOTHbIX U PACTUTENbHBLIX OPraHU3MOB. ONEMEHTHBIN COCTaB, MOreKynsapHas macca 6enkos,
dopma mornekyn 6enka. YpoBHM CTPYKTYpHOW opraHm3aumn. OTaeneHble NpeacTaBUTENU NPOTEVHOB U
npoTenaoB. duanyeckne N xumm4eckne cBoncTea 6enkoB. LIBeTHbIe (ka4eCTBEHHbIE) peakummn Ha Genku.
Tema 26. [Nonvmepsl.

1. Cnocobbl nony4veHus.

2. XMMnyeckune CBOMCTBA.

LLikana 1 KpUTepun oLeHNBaAHUA OTBETOB Ha BONPOCHLI Py6eXXHOro KOHTpons
Pe3synbTaTbl KOHTPOJNLHOW paGoThbl ONpeaensAlT OLeHKaMu.

OueHKy «OmIUYHO» BbICTABMNAT CTYOEHTY, FMyGOKO W MPOYHO OCBOMBLLEMY TEOPETUYECKUA W
npakTU4eckuin MaTepuan avcumnnuHbl. OTBET OOMKEH ObITb NMOMMYHbLIM, rpamoTHbIM. CTyaeHTy HeobXxoauMo
nokasaTb 3HaHWEe He TONbKO OCHOBHOIO, HO W AOMONHUTENbHOrO MaTepuana. CTygoeHT OormkeH cBoGOAHO
CNpaBnATLCA C NOCTaBMNEHHLIMW 3a4a4aMu, NPaBUbHO 0BOCHOBLIBATL NMPUHATHIE PELLEHNS.

OUueHKy «Xopowio» 3acnyXusaeT CTyOeHT, TBEPAO 3HaKLWWIA NporpaMMHbI MaTepuan AUCUUMIUHDI,
rPaMOTHO M MO CyllecTBy Wusnarawowmin ero. HeobxoaMmo npaBUMbHO MPUMEHSATbL TeopeTUYeckue
MONOXEHNS MPU PEeLUeHNM MpPaKTUYEeCcKUX 3adad, BrnageTb OnpedeneHHbIMU HaBblkamMu U npuemMaMu ux
BbIMONHEHNS.

OueHky «ydoeriemeopumeribHO» TorydaeT CTYAEHT, KOTOPbIA MMEET 3HaHMS TONbKO OCHOBHOIO
maTepuana, Ho He YCBOMI ero AeTtanu, UCMbITbIBAaeT 3aTpyAHEHUS NpU pelleHnn npakTudeckux 3agad. B
OTBETax Ha NocTaBrieHHble BOMPOCh! CTyAEHTOM AOMNyLeHbl HETOYHOCTU, AaHbl HEAOCTAaTOYHO NpaBuIIbHbIE
hopMynMpPOBKM, HapyLLeHa NocneaoBaTernlbHOCTb B U3MOXKEHWUN NPporpaMMHOro MaTtepuana.

OueHka «HeydoenemeopumesibHO» TOBOPUT O TOM, YTO CTYOEHT He 3HaeT 3HauYuTenbHOW 4acTu
matepvana no  AMCUMMNUHE, [OMNycKaeT CylIecTBeHHble OoWwWbKM B OTBETax, He MOXeT peLuuTb
npakTU4Yeckue 3agadv Unu peluaeT UxX ¢ 3aTpyaHEHUSMU.

7. O6wme meToanyeckme pekomeHagauMm no oopMIeH1Io U BbINOMHEHUIO OTAEeNbHbIX Buaos BAPC
7.1. PekomeHgaumMm no BbINOMIHEHUIO MHAMBUAYaNbLHOro 3agaHuA

Y4yebOHble Uenu, Ha JOCTUXeHue KOTOPbIX OPpMEeHTUpoBaHO BbLINOJIHEHNE pe(bepaTa: nony4ynTb
LEeNnoCTHOE npeacraBsneHne 00 OCHOBHbIX COBPEMEHHDbIX npo6nemax XUMUNnN n ﬂyTeVI NX peLieHn4.

YyebGHble 3af4a4u, KOTOpble AOXKHbI ObITb peleHbl CTYAEHTOM B paMKax BbIMOJIHEHUS UHAW -
BMAyanbHOro 3agaHus:
cucTtematTMsaumst 3HaHui, OpMMpoBaHWE M OTpaboTKa HaBbIKOB XMMWYECKOrO MWCCreaoBaHus,
HakoneHne onbiTa paboTbl C y4eBGHOM 1 HAay4YHOW NUTEpPaTypou;
COBEpPLUEHCTBOBAHME B U3MOXEHUN CBOMX MbICSIEN, CAMOCTOATENBHOMO MOCTPOEHUS CTPYKTYpbl pa-
60Tbl, MOCTAHOBKM 3a4ad, packpblTye OCHOBHbIX BOMPOCOB, YMEHWe chopMynnpoBaTth fiormyeckne BoiBOAbI
N npennoXxeHus.

Mpy BbLINONHEHUWM MHAVBUAYANbLHOIO 3a4aHus CTYAEeHTbl MOryT WCMoNb3oBaTb Mobble y4yebHble
nocobusi, KOHCynbTauuK ¢ NpenodasaTenemM. Kaxgomy cTydoeHTy JaeTcs CBol BapuaHT paboTtbl. PaGoTa
BbINOMHAETCA Ha OTAeNbHbIX NUcTax. BbinonHeHHasi paGoTa B yCTaHOBIEHHbIA CPOK nepedaéTcs Ha
kacbeapy npenopaeatento Ans nposepku. lNpenogaeaTtenb nNpoBepsieT ee W AenaeT COOTBETCTBYIOLLYIO
OTMETKY: «3a4yTeHO» UNK «He 3ayTeHo». Ecnn paboTa He 3a4TeHa, TO OHa nepedaeTcs CTyAeHTY Ans Oo-
paboTku. JopaboTaHHbIN BapuaHT paboTbl BHOBb HANpaBrseTCs Ha NMPOBEpPKY NpenodasaTtenio.

7.1.1. lWkana v KpuTepun oLueHMBaHUA UHAUBUAYANBLHOIO 3a4aHusA
- OLlEHKa «3a4YmeHO» BbICTaBMNSAETCH, €CNU CTYAEHT BbiNonHun 6onee 60% 3agaHus;
- OLEHKa «HEe 3a4YmeHO» BbICTABNAETCH, €Cnu CTyAeHT oTBeTMN MeHee 60% BonpocoB 3ajaHus.
7.2. PekomeHOaLmMm no camoCcTOATENIbHOMY U3YYEHUIO TeM

BOMNPOCHI
ANA CaMOCTOATENbHOro U3y4YeHUs TeMbl
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«OCHOBHBbI€ KNnacCbl HEOPraHM4YeCKUX COeaUHEeHUN»
1. Knaccudmkauus HeopraHnM4ecknx CoeamHeHNN.
2. XMUyeckne cBOMCTBA OKCUAOB, KUCIMOT, OCHOBAHWUI, CONEN.
3. Cnocobbl NonyyeHns OKCMAOB, KAUCNOT, OCHOBaHWUN, Conen.
4. [eHeTn4yeckas CBA3b MEXAY Knaccamu HeEOpraHMYEeCKNX CoOeqUHEHNIA.

«Tunbl XMMMYECKNX CBA3en»
. WoHHas cBa3b. E€ oTnuyma oT KoBaneHTHOM.

. OcobeHHoCTM BogopoaHol cBsA3un. Ponbe BogopodHom cBs3n B bruononmmepax (6enku, kpaxman).
. Kakas cBs3b HasbiBaeTcs meTannuyeckon? E€ ocobeHHocTu.

WN -

«Ocobble CBOMCTBa U 3aKOHOMEPHOCTU NOBEAEHUS JUCNEPCHbIX CUCTEM»

1. AncnepcHble cuctembl. Knaccudunkaumm n MeToAbl NonyyYeHnUs GUCIEPCHbIX CUCTEM.

2. KnuneTtuyeckas n arperatmBHasi yCTOMYUMBOCTb AMUCMIEPCHBIX CUCTEM.

3. 'pyboamcnepcHble CUCTEMBI: CYCNEH3UU, SMYMbCUM, NEHBI.

4. KonnongHble cnctembl. CTpoeHme konnongHon Yactmubl. CBOMCTBA KOMNOUAHbLIX CUCTEM.
5. Koarynsuus.

«PU3NKo-XMMUYECKMEe MeToabl aHanusa»
. OnTnyeckue meToabl aHanmaa.

. QNEeKTPOXUMUYECKME.
. Xpomatorpacuyeckume.

WN -

«Yrnesogopoabi»
AnndaTnyeckme yrnesogopoabl
. Knacendukaumsa. HomeHknatypa, usomepus.
. Cnocobbl nonyyeHus.
. dnsmyeckne CBOKUCTBA.
. XuMmnyeckme cBoncTBa.
. MprmeHeHme.
ApomaTnyeckme yrnesogopoasl
. Knaccudgmkaums. HomeHknatypa, nsomepus.
. Cnoco6bl nony4veHus.
. Pnanyeckne cBOWCTBA.
. XMmnyeckme cBomcTaa.
. MNpymeHeHne.

A WN -

AP WN -

o6wwmn anropuTMm CaMmoCTOoATENIbHOIro N3y4eHus TemMmbl

1) O3HaKkoMUTBLCA C peKOMEeHAOBaHHOW Y4eBHOM NTEepaTypomr U ANEKTPOHHLIMK pecypcamMm No TeMme (OPUEeHTUPYHACh Ha
BOMPOChI AN CAMOKOHTPOnNS).

2) Ha aTo ocHOBE COCTaBUTL Pa3BEPHYTLIN MaH U3MNOXEHUSA TEMbI

3) BbibpaTtb chopMy OTHETHOCTM KOHCMEKTOB (MaH — KOHCMEKT, TEKCTYyarnbHbIA KOHCMEKT, CBOGOAHbIA KOHCMNEKT, KOHCMNEKT
— cxema)

2) OchbopMuTb OTYETHBIN MaTepuarn B yCTaHOBNEHHON hopMe B COOTBETCTBUM METOOUNYECKUMU peKoOMeHaaLNsIMmn

3) [MpoBecT CaMOKOHTPOMb OCBOEHUS TEMbI MO BONPOCaM, BblAaHHLIM NpenogaBaTernieM

4) MNMpepocTtaBuTb OTHETHLIA MaTepuan npenogasBaTenio No COrnacoBaHUIo C BeA4yLLMM npenogasaTenem

5) MoAaroToBUTBLCA K NPegyCMOTPEHHOMY KOHTPOJSTbHO-OLLEHOYHOMY MEPOMPUATUIO NO pe3yfibTataM CaMOCTOATENbHOIo
N3y4YeHUd TeMbl

6) MpuHATL y4yacTne B yKa3aHHOM MeponpuaTun, nponTn py6e>KHoe TecTupoBaHue no pasgeny Ha ayaMTtopHOM 3aHA-
TUM 1 3aKNIYNTENBHOE TECTMPOBAHNE B YCTAHOBMNEHHOE AN BHEAYyAUTOPHOM paGOTbI BpemMsa

7.2.1 LWWKAJA U KPUTEPUN OLLEHUBAHUA

CaMOCTOSITeNIbHOro N3y4YeHusi TeMbl
- OLeHKa «3a4MmeHo» BbICTABMNAETCA, €Cn CTYAEHT 0OPMUM OTYETHLIA Matepuan B Buae Aoknaaa
Ha OCHOBE CaMOCTOATEMBHOMO W3yYEeHHOro MaTepuana, CMOr BCECTOPOHHE PacKpbiTb TeopeTuyeckoe
coaepxaHue Tembl.
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- OLEeHKa «He 3aymeHO» BbICTaBNSIETCH, €CN CTYAEHT HeakkypaTHO odhopMU OTYETHBI MaTepuan
B BMOE AOKMada Ha OCHOBE CaMOCTOSITENbHOrO M3yYEHHOro maTepwana, He CMOr BCECTOPOHHE PacKpbITb
TEeopeTU4Yeckoe coaepaHme Tembl.

8. BxoaHOW KOHTPOJIb U TeKyLWUI (BHYTPUCEMECTPOBbLIN) KOHTPOSb XoAa
M pe3ynbTaToB y4eOHOM paboTbl

8.1 Bonpochbl Ansi BXogHOro KOHTpons

1. OCHOBHbI€E KIacCbl HEOPraHNYECKNX COeANHEHNI.
2. XvMnyeckue CBOMCTBa OKCUAO0B, OCHOBaHUN, KUCMNOT U conen
3.Tvnbl XMMMYECKOW CBA3N
4. Konu4yecTBo BellecTsa.
5. MonsipHbIt 06bem ra3zoobpasHoro BellecTBa.
6. OkBMBanNeHT BeLLECTBA. DKBMBANEHTHOE YMCIIO.
7. BHyTpeHHsa aHeprus.
8. Tennota u pabora.
9. lNMepBbIN 3aKOH T/A4.
10. INpocTble 1 CNOXHbIE peakuum.
11. CkOpOCTb XMMNYECKOW peakLum.
12. ToMOreHHble 1 reTeporeHHbIe peakLun.
13. CmeLleHne xummuyeckoro pasHoBecusi. MNMpuHumn Jle-LWaTense.
a) BNUsiHUe U3MeHeHNs1 KOHLIEHTPaL/MM OQHOMo BELLeCcTBa Ha HanpaBneHne CMeLLEeHNs paBHOBECUS;
0) BnMsSIHNE M3MEHEHWUs AaBneHus1 (KOHLUEHTpaLMu BCEX BELLECTB) Ha HanpaBrieHWe CMeLLeHus
paBHOBeCUS;
B) BMNUSIHNE N3MEHEHUSA TemMnepaTypbl HA HanpaBeHNe CMELLEHNS PaBHOBECHS;
14. VicTnHHbIE pacTBOpbl. PacTBopuTEnb, pacTBOPEHHOE BELLECTBO. TuMbl pacTBOPOB (MOMEKYNSIPHbIE U
NOHHbIE). TBEpable, Xuakme n razoobpasHblie pacTBOpbI.
15. Cnoco6bl Bblpa)KeHWs1 KOHLEHTpauum pactBopoB (w%, Cm, CH, T). 3akoH 3KBMBaNeHTOB 419 pacTBOPOB.
16. PacTBopbl aNeKkTponMToB. Teopunsa anekTponmnTn4yeckon guccoumaunmn:
1-e nonoxeHne — cunbHble N cnabble aNeKTPONUTLI; CTeNeHb guccounaumm;
17. Ouccoumnaums cunbHbIX M CNabbiX 3NeKTPONMTOB (B TOM YUCIIE KUCTTBIX U OCHOBHbIX CONewn).
18. dnccoumnauus Boasl. MIoHHOE nponsBeneHne BoAbI.
19. BogopoaHbIn 1 ruapoKCUIbHbIN NokasaTenu cpeapl
20. 3HayeHusa pH 1 pOH B HenTparnbHbIX, KUCAbIX U LWENOYHbIX cpeaax.

LUKANA U KPUTEPUN OLIEHUBAHUA
OTBETOB Ha BONPOCHI BXOAHOIO KOHTPOnA

- OLEHKa «3a4yTeHo» BbICTaBnseTca OOyvalrollemMycs, ecrniv BOMPOC pPacKpbiT, BO BPEMS LUCKYCCUU
BbICKa3blBaeTCs COOCTBEHHasA Touka 3peHust Ha obcyxaaemyto npobnemy, AEMOHCTPUPYETCS CnOoCOOHOCTb
apryMeHTMpoBaTb LOKa3blBaeMble NOSIOXKEHWUSI U BbIBOAbI.

- OLleHKa «He 3a4TeHO» BbICTaBNSETCS, ecnun oby4vatowmiics He cnocobeH AokasaTb U apryMeHTUPOBaTb
COOCTBEHHYK TOYKY 3PEHMS MO BOMPOCY, HE CMOCODEH CCbINATbCA Ha MHEHWUsSI BedyLMX CreumanucToB no
obcyxgaemon npobneme.

8.2. TeKyLLMn KOHTPOJIb YyCNEeBaeMoOCTH

B TeyeHue cemecTpa, NpPOBOAUTCS TEKYLLUIA KOHTPOSb YCMEBAEMOCTU MO AMCLUMMNIINMHE, K KOTOPOMY
CTYAEHT JOMKeH ObITb MOATOTOBIEH.

OTcyTCTBME NPOMYCKOB ayAUTOPHbIX 3aHATUN, akTMBHAA paboTa Ha rnabopaTopHbIX 3aHATUSAX, obLlee
BbINOMHEHNe rpadmka y4ebHom paboTbl ABNSOTCA OCHOBAHWEM AN NOMYYEHUS NOMOXUTENBHOW OLEHKM MO
TeKyLLeMy KOHTPOTIO.

B kayecTBe TeKyLLEero KOHTPONS MOXET ObITb MCMONBb30BaH TECTOBbLIA KOHTPOSIb. TECT COCTOUT U3 He-
GOoNbLUOr0 KONMMYEeCTBa 3NeMEeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasfdenaMm OUCLUMNIMHBI: HeMnpaBuiibHble
peLleHmns pa3bupatoTcs Ha CrefyoLeM 3aHATMK, YacToTa TECTUPOBAHUS ONpeaensieTcs npenogasaTenem.

OGpasey 6unerta no teMe «Knaccudumkaumsa HeopraHM4eCKUX COeaUHEHUA»

1. AMd)OTeprIM M OCHOBHbIM OKCMOaMWN COOTBETCTBEHHO ABMNAKTCA:
1) FeO un SO, 3) ZnO un NO
2) A|203 n Kzo 4) F6203 m CO

2. Tvppokeva kanus 6yaeT B3anmogencTBoBaTh C KaxablM BELECTBOM U3 Habopa:
1) NaOH, H.,SO., K;O 3) NO, Al(OH)s;, HCI
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2) Zn(OH), Cu(SO)s, HBr 4) HNOs, Ba(OH), CLO;

3. CKOJIBKO KHUCJIOTHBIX OCTAaTKOB y OochHOpHON KHCIOTHI?
1) 1 3) 3

2) 2 4) 4

4. Kak HasbiBaeTcs cornb AIOH(CH,COO),?

1) pwaueTaTt ruapoantoMmMHUS 3) aueTaT rMapoKCoantoMUHNS
2) purngpoaueTar antoMUHNS 4) aueTaTt AMrMOPOKCOANOMUHMNSA

5. Yka3zatb TMn aaxHou conu [Ni(OH)]2 304

1) kucnas 3) pnBouHas

2) cpepHss 4) ocHoBHas

6. V13 nepeymncreHHbIX KUCMOTHBLIX OKCUAOB He pearvipyer ¢ BOAOM ...

1) SOs 3) P2Os

2) C1.0; 4) SiO;

7. Ilpu narpeBanun okcuaa xenesa (II) ¢ okcugom yriepoaa (II) o6pa3yroTcst yriaeKuciblil ra3 H....
1) Fe 3) Fe,Os

2) FeO 4) FesO.

8. Kakoe BemiecTBo Ha/l0 NpUOaBUTHh K HUTPATY T'MIPOKCOMArHusl, YTOOBI IPEBPATUTH €T0 B HUTPAT

maraug?
1) HNO; 3) MgO
2) Mg(OH). 4) NaNO,

O6pasey 6uneta no Teme «OCHOBbI TEPMOANHAMUKN»

1. HeBepHo, YTO COornacHoO BTOPOMY Havany TepMOaANHaAMUKM ...

1) KN4 tennoson MalwwnHbl Bceraa MeHblue eamHuusl (100%)

2) TennoBou acdekT obpaTHON peakumm Gonblue TEMNOBOro adhdeKkTa NPsAMON peakLmm

3) B M30MMpPOBaHHOM CUCTEME CaMOMPOU3BOIbHO MOYT NPOLECCHI, CONPOBOXAALWNECH YBENMYEHNEM
SHTpOMMK

4) Tennota camonpou3BOSIbHO NepexoanuT oT boree HarpeToro Tena K MeEHee HarpeToMy

2. B kakom psgy rasoobpasHble rarnoreHoBo4OpPOAbl pacnofio)XeHbl B MOPSAKE BO3pacTaHUst UX CTOMKOCTH?
1) HF, HCI, HBr, HI 3) HCI, HF, HBr, HI

2) HI, HF, HCI, HBr 4) HI, HBr, HCI, HF

3. Mo Tepmoxmummnyeckomy ypasHeHuto 2Cu + O, = 2CuO + 310 k[ BblYMCIIUTE KONMMYECTBO TENNOThI, Bbl-
Jensouliencsa B pesynesrare okMcnenns 16 r megu.

1) 38,75 kOx 3) 1240 kOx

2) 77,5 kdx 4) 2480 kOx

4. Yemy paBHa cTaHgapTHas aHTanbnus obpasosaHuda H,S (r), ecnu nssecteH TennoBomn ahdeKT peakuum
eroropeHust:  2H,S( + 30y = 2SO0y + 2H,0¢); AH= -1038kIx?

1) -499 k[x 3) -40 kOx

2) -20 k[x 4) -1058 kx

5. Kaknm 13 ypaBHEeHUn MOXHO BOCMONb30BaTLCA 4115 pacdeTa U3MeHeHUs SHTanbLNMm npouecca AlLO; +
3S0; = A|2(SO4)3; AHx_p_ -?

1) AH x.p. = AHPAl,(SO,); + AH*PALO;s — 3 AH® SO,

2) AHx.p =AH*?Al,0s— 3 AH*?SO; — AH* Al(SO.)s

3) AHx.p =AH*®Al(SO,)s — AH*®Al,O; — 3AH °*SO;

4)  AH x.p. = AH*®Al(SO4)s — AH % Al,03 — AH** SOs

O6pasey 6uneta no Teme «O6LWME 3aKOHOMEPHOCTU NPOTEKAHMA XUMUYECKUX peaKkLuny

1. lMpu yBenuyeHnn obLLero gaeneHns B 2 pa3a CKOPOCTb anemeHTapHou razoson peakumm 2NO + O, =
2NO; yBEJIUYUTCA B ...... pas(a).
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1) 2 2) 4 3) 6 4) 8

2. Ecnu npu yBenunyenun Temnepartypbl ot 20 o 40°C ckopocTb peakumu Bo3pocna B 9 pas, To 3HadyeHue

TemIiepaTypHOTO Kod(PuImeHTa peakiuu pasHo. ..
1) 2 2) 3 3) 6 4) 9

3. [ns cmelleHnsa paBHoBecKs B cucteMe Hyr) + S(TB) «» HoS(r), AH.® = -21 k[Ix B cTopoHy o6pa3oBaHus
CepoBOIOPOIa HEOOXOIUMO ...

1) NoHWM3MTL TemnepaTtypy 3) nNOHW3WTL AaBneHue

2) BBeCTU KaTanusaTop 4) noBbICUTb AaBreHne

4. Kaxoii pu3ndeckuil CMbICII KOHCTAaHTBI CKOPOCTH peaKIuu?

1) BenMYMHa, XapakTepuayloLlas peakUMOHHY CMOCOBGHOCTb BELLECTB NpU AaHHOW KOHLEHTpaLuuu;

2) paBHa CKOPOCTM peakLuu, eCnv KOHLEHTpaLWs KaXaoro U3 pearvpyiowmx BewecTB paBHa 1 Monb/Ji;

3) paBHa CKOPOCTM peakumu, eciiv KOHLEHTPaLUMKN pearvpyoLLmx BELWECTB paBHbl Mexay cobou;

4) paBHa CKOPOCTU peaKkuum, ecnv Npovn3BeAeHNEe KOHLEHTpaLUui pearupyroLyx BeLECTB PaBHO eAuHULE.

5. N3meneunue AAaBJICHUA HC BJIMACT HA CMCIHICHHUEC PABHOBECHUSA B CUCTEMC. ..
1) C(r) + CO; (r) « 2CO(r) 3) CO(r) + 2 Ha(r) <> CH;OH(r)
2) CO,(r) + Ha(r) < CO(r) + H.0(r) 4) CO(r) + Clyr) <> COCIy(r)

6. D,.I'Iﬂ CUNCTEMBb, HaXOD,FlLLI,eVICFl Npun NOCTOAHHBLIX AaBleHnn n Temneparype, ycnosnem CoOCToAHUA paBHO-
BCCHUJ ABJIACTCA ....

1) AG,<0 3) AH,=0

2) AH, <0 4) AG,=0

7. Kakoe 13 npuBefeHHbIX BblpaXK€HNN COOTBETCTBYET 3aKOHY AEMCTBYHOLLUMX Macc npsamMon peakumm Fe,Osy
+ 3CO(r) = 2Fe(.<) + 3COz(r)?

1) k- [Fe20s] - [COP® 3) k- [COP

2) k- [Fe204] - [CO] 4) k- [Fe03)

O6pasey 6uneTta no Teme «PacTBOpbI»

1. DNEeKTPOIUTSHI - 3TO BELIECTBA, KOTOPBIE. ..

He paCTBOpPUMbI B OpraHN4eCKmnX pacTtBopUTENAX
ONCCOUMNPYROT B pacTBOpE Unn pacniiaBe Ha NOHbI
pacTBOpUMbI B BOAE

HEe NpoBOaAT SﬂeKTpM‘-IeCKI/Iﬂ TOK

el e

. Ans ypaBHeHus peakummn CuSO, + KOH = ... cokpaliieHHOe HOHHOE ypaBHEHUE UMEET BUI...
. CuSO; +20H = Cu(OH); + SO

Cu* + SO, % +2K* + 20H = Cu(OH), + K.SO,

2K* + SO, > = K>SO,

Cu?* + 20H "= Cu(OH),

Pobd=aDd

. Bpomug 6apusa BcTynut B peakumio obMeHa B BOGHOM pacTBOpE C ...
cynbcatom meaum (I1) 3. MapoKcuaoMm nnTus
xnopugom meam (I1) 4. a30THOW KMUCMOTOMN

N = w

4. ns coegmHeHnin NH,OH 1 NH4sNO; BepHo, 41O ...
1. 00a — cunbHble 3NEKTPONUTDI

2. oba — cnabble 3NeKTponnThbI

3. TONbKO BTOPOE — CUIbHbIN 3M1EKTPONNT

4. TONbKO NEepBOE — CUIbHbIA 3NEKTPONUT

5. YkaxuTe npaBunbHoe BblpaxeHue Kguc rmapokeuaa xxenesa (Ill) no BTopon ctyneHu:
_2[OH ][Fe™"] . _[Fe"][OH]*
1. Jquc2 + ) 3. K,ZII/[CZ - +
[Fe(OH), | [Fe(OH), |

32



_[OH ]*[Fe™ ] _ [Fe(OH)*" ] [OH™ ] .

- K gcs : . ne2
2 Ra [Fe(OH), ] 4 Raes [Fe(OH); |

O6pasey 6uneTta no teme «OKMCNUTENbHO-BOCCTAHOBUTESNbHbIE peaKkLuny

1. B peakumm K,Cr,0; + 3KNO; + 4H,SO4 = Cry(SO4); + 3KNO; + K;SO, + 4H,0 okMcnseTcs VoH ...

1) 8042_ 3) NO,

2) CI"2072_ 4) K*

2. O6Lwasn cymMa KoadhdULMEHTOB B NeBor YacTu ypaBHeHus peakumm Cu + HzSO4 ouy — CuSO4 + SO, +
H.O paBHa ...

1) 3 3) 6

2) 4 4) 7

3. KoadhdmumeHT nepen BocctaHoBUTENEM B ypaBHeHUU peakumm |, + Cl, + H,O — HIO; + HCI paseH
1) 1 3) 3

2) 2 4) 4

4. CynbduT HaTpusa MOXeT NPOSABAATL B OKUCIUTENBHO-BOCCTAHOBUTESNBHBIX PeakLmsax CBOMNCTBA
1) TonbKO okucnutens 3) HW okMcnUTEns, HU BOCCTaHOBUTENS

2) TOMbKO BOCCTaHOBUTENS 4) v okucnuTens, U BOCCTaHOBUTENS

5. BoccTaHOBUTENBHBIE CBOMCTBA JKEJIE30 MPOSBISAET B PEAKLIUN:
1) FeO + H.SO4 = FeSO,4 + H.0 3) Fe(OH). + 2HCI = FeCl; + 2H0
2) 2FeCl, + Cl, = 2FeCls 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

OGpaseu 6uneTta No TeMe «3AreMeHTbl OPraHN4ecKon XMMnmn»

1. BewectBo coctaBa CsHio B KOTOPOM aTOMbI CBSA3aHbI TOMBKO S-CBA3AMHU, HA3LIBACTCH. ..
1)  umknoneHTaH 3) neHTeH —1
2) 2-metnnbyTteH — 1 4) neHTeH -2

2. B psaay yrieBogoposioB 3TaH — 3T€H — 3TUH  JuIMHA cBA3u C—C
1) yBenuumBaetcs 3) He nameHsieTcH
2) yMmeHbllaeTcs 4) OT 3TaHa K aTeHy yBENMYNBAETCS, OT 3TeHa K
3TUHY YMEeHbLUaeTcs

3. O6mas ¢popmyia alKeHOB

1 ) CnHzn_e 3) CnH2n
2) CnHzn_z 4) CnH2n+2
4. TecbnoH obpasyeTcs npu nonuMepusaumm MoHomepa, hopmMyna KOToporo ...
1) CHF =CHF 3) CF:=CF;
2) CHF = CF; 4) CF,=C=CF;
5. Monumep, obpasyowmincd npu nonumepusaunn moHomepa CsHes, Ha3bIBACTCA ...
1) nonnaTtuneH 3) nonuacup
2) nonunponuneH 4) nonuctmpon

6. [lna cuHme3sa cuHmemu4ecKux Kay4ykoe 8 Ka4ecmee MOHOMepo8 He UCnosib3yemcs. . .
1)  2-xnop-2, 3-6ytagneH 3) 1,3-6bytagueH
2)  2-xnop-2, 3-6ytagmeH ctmpon 4)  dopmanbgerna

7. Ilpouecc obpa3zoBaHus AUCYIb(UAHBIX MOCTHKOBBIX CBS3EH B CTPYKType KaydyKa Ha3bl-
BaeTcs. ..

1)  BynkaHu3auuen 3) nonukoHaeHcaumemn
2) nonumepusaumen 4)  pedopmauuen

8.2.1 LLKAJA U KPUTEPUUN OLIEHUBAHUA
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OTBETOB Ha BONPOCHI Py6eXHOro KOHTpons
- OLleHKa «OTNMYHOY» BbiCTaBnseTcd obyyarowemycs, ecnu nonydyeHo 6onee 81% npaBuibHbIX OTBETOB.
- OLeHKa «xopoLloy - nonyyeHo oT 71 oo 80% npaBunbHbLIX OTBETOB.
- OLleHKa «y4OBNEeTBOPUTENBHO» - NOMyyYeHo oT 61 0o 70% npaBunbHbLIX OTBETOB.
- OLeHKa «HeYy10BNEeTBOPUTENBHOY - MONy4eHo MeHee 61% npaBunbHbIX OTBETOB.

34



9. NMpomexyTo4Has (cemecTpoBas) aTrectayms No Kypcy

9.1 HopmaTtusHasn 6a3a npoBeneHusA
NPOMEXYTOYHOWN aTTecTaumm oby4arLmnXCca No pe3ynbTaTaM U3yyeHus AUCLUUNINUHBI:

1) pencteyowee «[lonoxeHne O TeKyem KOHTPOre ycneBaemoCTW, NPOMEXYTOYHOW aTtTecTtaumm oby-
yalowmxca no nporpammaM Bbicliero obpasoBaHus (OakanaBpuat, cneuuanuTeT, marucTpaTtypa) wu
cpeaHero npodecchoHansHoro obpasosanus B PreOQY BO Omckuii FAY »

9.2. OCHOBHbIE XapaKTepUCTUKU
NPoOMeXyTOYHOW aTTecTauum obyyarLlWmnXCcs No UToram U3syyeHusi AUCLUUNNUHbI

YCTaHOBIEHUE YPOBHSI OCTUXKEHUS KaXabIM 00yYatowmumcs Lenen
00y4eHUs No JaHHOW ONCUUMITUHE, U3NOXEHHbIX B N.2.2 HACTOSLLEN
nporpaMmel

Uenb
NPOMEXYTOYHOMN aTTecTauum -

dopma

- 9K3aMeH
NPOMeXxyTo4yHou aTrectayuum -

1) NOAroTOBKA K 9K3aMeHY U caya ak3aMeHa OCyLLEeCTBNsIETCS 3a
CYET y4ebHOro BpemeHn (TpPyAOEMKOCTM), OTBEAEHHOIO Ha SK3ame-
HaLMOHHYIO Ceccuto Ans oby4vatoLmxcsl, CPOKN KOTOPOK yCTaHaB-

MecTo sk3ameHa JINBAKOTCA NPUKA30OM MO YHUBEPCUTETY

B rpachuke yyeb6HOro npouecca:
2) pata, Bpemsi 1 MECTO NPOBEAEHUS 3K3aMeHa onpegenseTcs

rpadonkomM caadv 3K3ameHOB, yTBepXKAaeMblM OEKAHOM BbIMyC-
Karowlero gakyneTteTa

Popma 3Kk3ameHa - [NucbMeHHbIU
Mpoueaypa npoBeaeHUs 3k3ame- | NpegcTtasneHa B PoHAE OLEHOYHbIX CPeACTB Mo AUCLUNnHE
Ha - (cm. Mpunoxexue 9)
1) npegcTasneHa B (poHAEe OLEHOYHbIX CPEACTB MO AUCUUNINHE
JK3ameHaUMOHHaA nporpamma (cm. MpunoxeHue 9)
no y4ye6HoM AUCUUNNUNHe: 2) oxBaTblBaeT pasfensl (B COOTBETCTBUM C N. 4.1 HacTosALwero
OOKyMeHTA)

MeToaouuyeckue matepuansl, onpe-
Aensiowme npoueaypbl oueHuBa-
HUA 3HAHUW, YMEHUN, HaBbIKOB:

npeAcTaBneHbl B OOHAE OLEHOYHbIX CPEACTB MO AUCUMUMNUHE
(cm. MpunoxeHue 9)

9.2 OCHOBHbIe XapaKTepPUCTUKH
NPOMeXyTOYHOW aTTecTauum oby4arLWmNXCcH NO UTOraMm U3yyYyeHusi AUCLUNIUHbI

YCTaHOBIEHME YPOBHSA AOCTUXKEHUS KaxablM 0byyatoLmmes uenen un
3agad oby4eHus No AaHHOW AMCUMMIMHE, U3TTOXEHHBIM B N.2.2 Ha-
CcTOodLLEeN NporpamMmmbl

Llenb npomexyTo4yHOM aTTeCTa-
umm -

dopma NpoMeXyTO4YHOM aTTecTa-

3a4éT
uum -

1) yyacTtune obyuarowierocs B npoueaype nosyyeHns 3adéta ocy-
Mecto npoueaypbl nonyyeHus LLIEeCTBMSETCS 3a CYET y4ebHOoro BpeMeHu (TpygoeEMKOCTH), OT-
3a4yéTa B rpachuke y4yebHOro BEAEHHOro Ha M3ydeHne AMCUMNIUHGI
npouecca 2) npoueaypa nposognTtcs B pamkax BAPO, Ha nocnegHewn Hegene

cemMecTpa

1) obyvarowmncsa BbINONHWUM BCe BUAbI y4ebHOW paboThl (BKrovas
CaMOCTOATENbHYIO) N OTYMTancs 06 nx BbINOMHEHUN B CPOKMU,
yCTaHOBIEHHble rpadnkom y4yebHOro npowecca no AUCUUNINHE;
2) NpoLwén 3aknynTenbLHOe TeCTUpoBaHue;

3) NoAroToBMI NOIHOKOMMIEKTHOE y4ebHOe NopTdonumo.

OCHOBHbI€ yCrOBUs NonyveHus
obyualowmmcs 3ayéTa:

Mpouegypa nony4YyeHus 3avéTa -

MeToaguuyeckue matepuansl, onpe- | [peacraeneHsbl B PoHAE OLEHOYHbBIX CPEACTB MO AAaHHOW y4eBHOM
Aensiowme npoueaypbl oueHuBa- | AvcumnnuHe (cMm. — MNpunoxexune 9)
HUA 3HAHUW, YMEHUWN, HaBbIKOB:

9.3. 3akntounTenbHoe TeCTUPOBaHUE MO UTOraM U3yveHUst AUCLMNIUHbI
Mo utoram nsyyYeHnst AMCLUUMIUHBI, CTYAEHTbl NPOXOASAT 3aKMHYMTENbHOE TECTUPOBaHMe. TecTnpoBa-
HVe aBnsieTcA POPMOI KOHTPOIS, HanpaBNeHHON Ha NPOBEPKY BNaAeHWsl TEPMUHOMOIMYECKMM anmnapaTom,
COBPEMEHHBIMU MHPOPMALIMOHHBIMU TEXHOMOTUAMU U KOHKPETHBIMU 3HAHUSMUK B 0bnactn yHaameHTanb-
HbIX U NPUKNaaHbIX AUCLIMIUH.

9.3.1 NoaroToBKa K 3aKnr4nTernnlbHOMY TeCTUPOBaHNIO NO UToram nsyvdeHnda gUCUUNIUHDbI
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TecTpoBaHue OCyLLeCTBMASETCA MO BCEM TemMam M pasgenam QUCUMNIUHBI, BKITHOYas TEMbI, BbIHO-
C/Mble Ha CaMOCTOSATENbHOE N3yYeHue.

lMpouenypa TeCTpOBaHUS OrpaHNYeHa BO BpeMeHW 1 npeanonaraeT MakcmmarnbHoe cocpefoToye-
HVe CTyAeHTa Ha BbINOSTHEHWUM TecTa, CoOAepXaLlero HeCKOMNbKO TECTOBbLIX 3aaHuN.

YBaxaemble CTyaeHTbI!

Mpexae yeM NPUCTYNUTL K BbINOSTHEHWIO 3a4aHWI BHUMATENBHO O3HAKOMbTECH C UHCTPYKLMEN:

1.0TBeYass Ha BOMpoC C BLIOOPOM MpPaBMIIBLHOIMO OTBETA, NPaBUIbHLIA, Ha Ball B3rnsg, OTBET
(oTBETLI) 0O6BEOUTE B KPYKOK.

2.B 3agaHuax OTKpbITON hOpMbl BNULLIMTE OTBET B MPOMNYCK.

3.B 3agaHusax Ha cooTBETCTBUE 3anonHuUTe Tabnumuy.

4.B 3agaHvax Ha NpaBuUIbHYHO NocneaoBaTenbHOCTbL BNULLNTE NOPSIAKOBLIV HOMEP B KBagpar.

5.Bpems Ha BbINonHeHne Tecta — 60 MUHYT

6.3a kaxablh BepHbI oTBeT Bbl nonydaete 1 6ann, 3a HeBepHbii — 0 GannoB. MakcumanbHoe
KONM4YecTBO Nony4veHHbIx 6annos 20.

Kenaem ygaum!

TecTupoBaHne NpPoOBOAMTCA B NUCbMEHHOW ¢opme (Ha BymaxHoM HocuTene). TecT BkoYaeT B
ceba 20 sonpocoB. Bpems, oTBogumMoe Ha BbinofnHeHue TecTa - 60 MUHYT. B kaxabll BapuaHT TecTa
BKITHOHAKOTCHA BOMPOCHI B CreaylLeM COOTHOLIEHUN: 3aKpbiTble (OAMHOYHbINA BblGop) — 25-30%, 3aKkpbiThbie
(MHOXecCTBeHHbIV Bblibop) — 25-30%), oTKpbITble — 25-30%, Ha ynopsigoyeHue n cooteeTcTBne — 5-10%.

Ha TecTMpoBaHue BbIHOCMTCS MO 2-3 BONpPOCa U3 KaXO0ro pasaena gUCLUNINHLI.

BnaHk TecTa

Obpasey
depepanbHoOe rocyqapcTBeHHOE OLOMpKETHOE 0OpasoBaTenbHOE yUpeXaeH e BbiCcLero obpasoBaHms

«OMCKuMI rocygapcTBEeHHbIN arpapHbin yHuBepcuteT nmenn MN.A. CtonbinuHa»

TeCTMpOBaHMe no UToram oCBOEHUA AUCUUNINHbI «XUMUA»

PdPUO rpynna

[OaTa
BapuaHT Ne 1

1. Yemy paBHa KOHUEHTpaLMAa MOHOB Bogopoaa B pacTtBope KOH ¢ koHueHTpaumen 0,01
monb/n, npu ycnoeum, 4to KOH nonHocTbo NnpoguccouunpoBan
A. 1072 monb/n B. 102 monb/n C. 102 monb/n D. 107 mons/n. E. 10° mons/n.

2. Onpepgenute TUN XMMUYECKON CBA3U B MorneKyne 6pomuaa kanus (KBr)
A. noHHas B. meTannuyeckas C. koBaneHTHas HenonspHas
D. koBaneHTHas nonsipHasi E. BogopoaHas

3. Kak namenutca ckopoctb peakuun N (r)+20; =2NO; ), ecnm yBenm4uTb KOHLEHTPaLMIO
Kkucnopopa B 5 pas.

A. yBennuutcsa B 10 pa3s B. ymeHbLuMTCA B 5 pa3 C. ymeHbLmnTcs B 50 pas

D. yBenuuutcs B 25 pas E. ysenunuutca B 15 pas

4. Kakon cpakTtop OKasbiBaeT BNMSIHME Ha CMelleHMe paBHoBecusi Bneso: 2 S0,+0. &
280;:+Q

A. NoHWxXeHne TemnepaTypbl B. noHwxeHue koHueHTpaumm SO,

C. noBblweHne koHueHTpauun O, D. nosblweHune koHueHTpaumm SO,

5. PaccunTanTe HOpManbHYy KOHLIeHTpauuo pactBopa optodocctopHOM KMCNOTbI C MONSAp-
HOM KOoHUeHTpauuen 0,5 monb/n.

A.0,5H; B.1H; C.2H; D.2,5H; E. 1,5H

6. Yemy paBHa macca cepHoun Kucnotbl B 200 mn pacTtBopa C HOpMaribHOM KOHLIEHTpauuemn
0,5 monb 3akB/n?

A.4.9r; B. 1,2r; C. 3,51 D. 2,8r; E. 6,7r.

7. B kakom o6beme 0,2 H pacTBopa cogepxutca 120 r CuS0,?

8. YkaxuTe peakuuio cpeabl WesI04YHOro pactTeopa.
A. pH>7 B. pH<7 C. pH= D. pH=5 E. pH<5

9. B kakom u3 npuBegeHHbIX coeAuHeHun Xnop nposaBnsaeT CBOWMCTBA TONIbKO oKMcnutena?

36



A. HCIO, B. HCIOs; C. HCI; D. HCIO E. Cl;

10. Kakom 13 npuBeOeHHbIX NPOLIECCOB NpeacTaBnsieT cobon BoccTtaHOBNEeHNne?
A Cr¥>Cr®; B. N3 > N2 C. P3'* 5 P®

D. As % As®; E. Si2*— Si*";

11. B KkakoM 13 NpuBeAEHHbIX COEAMHEHUA MapraHeL NposiBNSeT CBOMCTBA TONIbKO OKUCHN-
Tena?

A. MnO, B. Mn(OH), C. Ko;MnO, D. MnCl; E. KMnO,
12. Kakou 13 npuBegeHHbIX NPOLECCOB NpeacraBnseT cobon okucneHne?

A S2 S5 B. P — P 3 C.N5%" > N3,

D. I, > 2l; E. Sn**— Sn?*

13. NMopbepute koadcpurumeHTbl B cxeme OBP:
H.C.04 + KMnO4 + H2SO4 — CO, + MNnSO4 + K.SO, + H,O

14. OkucnuTenb — 3TO aTOM, MOJieKyrna Ui UOH, KOTOPbIN

A. yBENMYMBAET CBOIO CTENEHb OKUCIIEHUS] B. NnpuHMMaeT aneKTpoHbI
C. oToaeT anekTpoHbl  D. M3meHsieT CBOK CcTeneHb OKUCTNEHUs

E. yMeHblUaeT CTNeHb oencrneHuns

15. KoachhpmumeHT nepes MONeKysion OKUCNIUTENS B yPaBHEHUU peaKkumumu
KMnO, + Na,SO; + H,SO4 — MnSO, + Na,SO4 + K,SO,4 + H,O paBeH ...

A.3 B.2 C.4 D.6

16. CkonbKo rpamMMoB LIMHKA BbIAENUTCA Ha KaToae, ecnu vyepes pactBop xnopupa umtka (1)
nponyckatb Tok cunou 3 A B TedyeHue 3217 cekyHn?

A650 B325 C325 D65 E13,0

17. OnpepgenuTb NocreaoBaTeNIbHOCTb BOCCTaHOBIEHUS] KATUOHOB MPU 3NEKTPOsIM3e COoT-
BeTCTBYlOWMX coneit: Mg (1), AP* (2), Zn** (3), Fe* (4), Ag® (5).

A12345 B54321 C13245 D14352 E25431

18. Kakon meTann MOXHO NPUMEHUTb B Ka4eCTBe aHOQHOIro MOKPbITUA ANA 3alWuTbl U3fenus
u3 xene3sa (EO(Fe2+/ Fe)= -0,44 B) ot kKoppo3un?

A. cantew, E%(Pb?/ Pb)= -0,126 B B. marHuit E{(Mg?"/ Mg)= -2,36 B
C. cepebpo E°(Ag'/ Ag)=0,8 B D. meab E°(Cu?/ Cu)= 0,34 B

E onoso EO(Sn2+/ Sn)=-0,136 B

19. BewecTBO X Npu onpeaesieHHbIX YCNOBUAX MOXeT pearmpoBaTh U C XNTIOPOBOAOPOAOM, U
¢ 6pomHon Bogoun. Kakoe 3aTo BewecTBo?

A. CyH, C. CH;sNH;

B. Cu(OH), D. Ce¢HsOH

20. NpeBpalleHne 6yTaHa B 6yTeH OTHOCUTCA K peakuum
A. nonumepusaumun C. permgpvpoBaHus

B. pervapatauum D. wnsomepusaummn

9.3.2 LLikana u KpuTepumn oueHnBaHUsA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHMWA MO UTOraM OCBOEHUSA OUCLMIMIIUHbI

- OUEHKa «omJ/u4YHO» BbICTaBNAeTcs obyyvatowemycs, ecnu nonydeHo 6onee 91% npaBunbHbIX OT-
BETOB.

- OUeHKa «Xopowox - nonyyeHo ot 76 o 90% npaBunbHbIX OTBETOB.

- OUeHKa «ydoeriemeopumesibHO» - nony4YyeHo ot 61 4o 75% npaBunNbHbLIX OTBETOB.

- OUeHKa «HeydosriemeopumersibHO» - NonyyeHo MmeHee 60% npaBunbHbLIX OTBETOB.

9.4 MNepeyeHb NPUMEpPHbLIX BOMPOCOB K 3K3aMeHy
1. CoBpeMeHHbIe NPeACTaBeHNs O CTPOEHMM aToMa.

2. MpuvHUMNBLI NocrefoBaTeNIbHOMO 3anofIHEHUS aTOMHBLIX opbuTanen. CBA3w.
3. Cnocobbl nepekpbiBaHMS aTOMHbIX opbuTane npu obpasoBaHUN KOBaNEHTHbIX CBA3EN: O-, TT-, O-
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4. 3akoH akBMBaneHToB. OnpegeneHme NOHATAS MOSb SKBMBANEHTOB BellecTBa. Kak BbluMCrsaeTcs Momb K-

BMBAIIEHTOB KUCMOT M OCHOBAHUA?

5. TNepuoanyeckuin 3akoH [1. . Mengeneesa: nepnoanyeckn M3MEHSIIOLLMECA XapaKTEePUCTMKN U CBOMCTBA

3N1EMEHTOB.

6. OCHOBHblE XapaKTEPUCTMKN XMMUYECKOW CBSA3M: HANpPaBMEHHOCTb, HACbILLAeMOCTb, NONAPHOCTb U NONdA-

pU3yeMOCTb.

7. loHHasa n meTannuyeckas casasn. MNpueecTtn npumepsbl. [lJaTb OCHOBHbIE XapakTePUCTUKM CBA3EN.

8. Cnocobbl 06pa3oBaHus KoBaneHTHoW cBs3u. MprMBecTu Npumepsi.

9. OCHOBHbIE MOHATUS XMMWYECKON TEPMOAUHAMMKN: TEMIOBON 3(PdEKT peakumun, BHYTPEHHSIS SHEPTUS U

SHTanbMus.

10. Xumnyeckas KnHeTuka. 3aBMCMMOCTb CKOPOCTM XMMMWYECKOW peakumMn OT TemnepaTypbl. QHEprus aktu-

BaLMN XUMNYECKOW peakuum.

11. CKOpPOCTb rOMOreHHbIX XMMUYECKMX peakunin. OCHOBHOE ypaBHEHNE XMMUYECKON KUHETUKM.

12. PactBopbl

13. Cnocobbl BblpaXeHUs KOHLEHTpaLmn pacTBOpPOB.

14. PacTBOpbl CUIbHBIX 3MEKTPONUTOB. AKTUBHOCTb U KOI(MMULIMEHT aKTUBHOCTM, MOHHASA CuUna pacTBOPOB.

15. PactBopbl cnabbix anekTponuTtoB? KOHCTaHTa u cTeneHb Auccoumaumm cnabbix 3neKTponuToB.

16. Bopa kak cnabbivi anektponut. MloHHoe npounsseseHue Boabl: pH n pOH.

17. 3aBMCMMOCTbL CTEMEHN auccoumaummn crnaboro anekTponuTa OT KOHLEHTpauun, BNUSHUE OQHOMMEHHbLIX

WOHOB 1 TeMMepaTypbl.

18. T'magponua conei. Tunbl rmgponusa conen. CteneHb rmaponuaa.

19. OkncneHune, BoccTaHoBneHve. OkucnuTenb, BoccTaHoBUTENb. OnpeaeneHne NoHSATUN.

20. Tunbl OKNCANTENBHO-BOCCTAHOBUTESbHbBIX peakumi. [NpruBectn npumepsl.

21. MeToabl HaxoXOeHus1 cTexnomeTpuyecknx koadpdpumumeHtos B OBP. MeTop anekTpoHHoro 6anaHca.

22. [anbBaHN4YeCKME NEMEHTbI. DNEKTPonm3

23. Kopposus. Cnocobbl 3awmTbl OT KOPPO3UN.

24. AHanuTtndyeckas xumnsa. Metoabl aHanuaa.

25. KavectBeHHbIN aHanus. Knaccudukaumsa kaTmoHoB. KayecTBeHHbIE peakuumn Ha aHWUOHbI.

26. Knaccudmkaums aHMoHoB. KavyecTBEHHbIE peakunm Ha aHUOHbI.

27. Knaccudmkauma MeToqoB KONMYeCTBEHHOIo aHanusa. paBumMeTpuieckun u TMTPUMETPUYECKUA aHanu3,
NX CpaBHUTENbHbIE XapaKTEPUCTUKN.

28. PacTtBOpuMOCTb. BrivsiHne pasnuuHbix pakTOpoB Ha pacTBOPUMOCTb Ocagka: [obaBreHune anek-

TPONUTOB, codepXXalmx OOHOMMEHHbBIE WMOHbI, HE COAEpPXaLLMX OAHOUMEHHbIE MOHbI, KUCMOTHOCTb Cpefbl,

TemnepaTypa.

29. TutpumeTpudeckuin aHanm3. CywHocTb MeToga. OCHOBHbIE MOHATUSA: TUTPOBaHUE, TUTPOBAHHBIN pac-

TBOP, TOYKa 3KBMBANEHTHOCTU. TpeboBaHUA Kk peakunsiMm B TUTPUMETPUYECKOM aHanuse.

30. Knaccudmkauusa metogoB TUTPUMETPUK: MO TUMNY peakumu, No MeTogy, No cnocoby TUTPOBaHMS.

31. OcHOBHbIe pacyeTHble hopMyribl TUTPUMETPUYECKOTO aHanm3a npy NpsiMoOM Y KOCBEHHOM TUTPOBaHUM

32. Cnocobbl BblpaXXeHMs KOHLEHTpaUUIN B aHanNMTUYeckon xummmn,. TUTp no onpegensemomy Bellectsy. o-

NPaBOYHbIN KOIMPULMEHT TUTPaHTA.

33. MeToa HenTpanu3aumu. CywHocTe MeToda. ALuManmeTpus 1 ankanmMmeTpus.

34. Meton pepokcumeTpuun. Ero cywHocTb, knaccudukaumsa. TpebosaHusa k peakumam. OkucnmMTenbHO-

BOCCTaHOBUTESbHbIE NOTEHUManbl, BAINAHWE Ha HUX pasnUYHbIX (haKTOPOB.

35. MNepmaHraHatomeTpusi. Pabounii n ctaHgapTHble pacTBOpbl B MeTode. YCTaHOBNEHUE 3KBUBANEHTHbIX

macc.

36. Meton ocagutenbHoro TuTpoBaHus. CyLHOCTb, Knaccudmkaums metoga, TpeboBaHWs K peakumsim.

Knaccudmkaumst MeTogoB 0CagnTenbHOro TUTPOBaHKUS.

37. Komnnekcumetpus. CywHOCTb MeTodoB, TpeboBaHus K peakumsm. Knaccudukaums MeToaoB

KOMMIIEKCMETPUYECKOro TUTPOBaHUS. [oHATMA O KOMNEKCOHax, ux npenmyllectsa. TpunoH b, ocobeHHo-

CTWN €ro XMMmM4eckoro ctpoeHusi. Cnocobbl UKCUPOBAHUSA TOYKN 3KBMBASIEHTHOCTU B KOMMIIEKCOHOMETPUMN.

MeTann-nHamkaTopebl.

38. XKecTtkocTb NpUpoAHLIX BoA. Buapl xxecTkocTu, cnocobbl nx ycrpaHeHus. OnpegeneHune obLuen )ecTko-

CTW BOAbl TPUNOHOMETPUYECKNM METOLOM.

39. TeopeTnyeckne OCHOBbI OpraHU4eCcKon Xumuu. MNMpoCTpaHCTBEHHOE CTPOEHUE OpraHU4eckuMx coeauHe-

HUA. I3oMepus opraHnyecknx coeMHeHUN. Tunbl XMMUYECKUX CBA3EN B OPraHUYEeCKUX COeAUHEHUSIX. DrekK-

TPOHHbIE 3PPEKTLI 3aMeCTUTENEN.

40. YrneBogopogpl: ArkaHbl. AnkeHbl. AnkuHbl. ArkagneHbl. Cnocobbl NoNy4YeHUs, XMMMYeckme CBOMCTBA.

41. ApeHbl. lMoHATME 06 apoMaTUYHOCTK, CTPOeHNe apeHoB. [lonyyeHue GeH3ona un ero romonoros. dnsm-

Yyeckne, XMMUYeCcKne CBOMCTBaA.

42. CnvpTbl. OnpegeneHue, knaccudukauus, nsomepust, HomeHknartypa. Metogbl nonydexus. dnsmyeckue,

XMMUYECKMe CBONCTBA.

43. ®eHonbl. OnpegeneHne, CTpoeHue, Knaccudukaumsi, HOMeEHKNaTypa, nomepusi. PUanko-xmmMmyeckmne

CBOWNCTBA.

44. Anbgervabl 1 KeToHbl. Knaccudukaums, HoOMeHknatypa, otaernbHble NPeacTaBuTenu U nx 3HavyeHue.

dursmyeckne n XMMmmnyeckme CBONCTBa.
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45. KapboHoBble KMCnoThl U UX NpoudBogHbie. OnpeneneHue. Knaccudpukauus, HomeHknatypa. Metogbl no-
ny4yeHusi. dPusnyeckme cBONCTBa. XMMUYECKME CBONCTBA.

46. Yrnesopbl. PacnpocTtpaHeHne B npupoge, bronornyeckas pornb, knaccndukauus no YMcny yrneBogHbIX
ocTaTkoB (MOHOCaxapuapl, nonucaxapugpl). Pnsmyeckne n xMMmmyeckue CBOMCTBa MOHOCaxapuaoB, Ancaxa-
pyvaoB (BOCCTaHaBNMBaIOLWMX U HEBOCCTaHaBnmBawLwmx). [omo- n retepononucaxapugbl. OToensHble npea-
cTaBuUTENU, pacnpocTpaHeHue B NPUpoae, 3HadeHune.

47. AMnHocoeanHeHus. AMUHBI. AMUHOKUCIOTBI. Knaccudukaums, nsomepusi, HomeHknatypa. Pacnpoctpa-
HeHWe B npupoge. 3ameHMMble U HE3AaMEHUMbIE aMUHOKMCIOThI. CnocoObl NonyvyeHnst n OU3NKo-XMMmye -
CKMe CBOMNCTBA aMUHOKUCIIOT.

48. benkun. Onpegenexve, knaccndukalms, pacnpocTpaHeHne B Npupoae, 3HavyeHne B NpoLecce XnsHeaesi-
TENbHOCTU XMBOTHBIX U PaCTUTENbHbIX OpraHn3MoB. Pr3nYeckne n xMMmmdeckue cBoncTea 6enkos. LiBeTHble
(kauecTBeHHbIE) peakumn Ha benku.

O6pasewy
depepanbHoOe rocygapcTBeHHOe OlomKkeTHOE 0bpa3oBaTeENbHOE yupexaeHue
BbiCcLLEro obpasoBaHus
«OmcKuii rocygapCcTBEHHbIN arpapHbin yHuBepceuteT umenmn MNM.A. CtonbinmHa»
Kadenpa matemaTnyeckux n eCTECTBEHHOHAYYHbIX ANCLIMNIMH

3K3AMEHALIMOHHBLINA BUNET Ne1
no avcuunnuHe «XnMmusa»

1. OKNCNMTENbHO-BOCCTAHOBUTESNbHBIE CBOMCTBA 3f1eEMEHTOB. 3aKOHOMEPHOCTb U3MEHEHWUsI OKUCMM-
TeNbHO-BOCCTAaHOBUTENbHbIX CBOWNCTB 3fIEMEHTOB B Mepuogax v rpynnax. Metannuyeckne n Hemetannuue-
CKue anemeHTbl B nepuogndeckon cucteme .. Menpeneesa.

2. Onektponus. CywHOCTb Npouecca anekTponusa. fAesnexHve nepeHanpsbkeHus. NoHatue o6 nHept-
HbIX (HepacTBOPMMbIX) U aKTUBHbIX (PaCTBOPUMbIX) aHOAAX.

3. CocTtaBbTe ypaBHEHUSI peakLuii, KOTOPbIEe HY>XHO MPOBECTM Afsi OCYLLECTBNEHUS CneayoLlmx npe-
BpaLLEHNIA:

Be — BeCl, — Be(OH), — Naz[Be(OH);] — BeSO,. lNpuBeante HasBaHUS UCXOOHbIX COEANHEHUN U
NPOAYKTOB peaKkLuuu.

9.4.1 LUKAJA U KPUTEPUUN OLIEHUBAHUA

Pe3ynbTaTthl ak3ameHa OnNpeaensitoT OLEeHKaMN «OTIIMYHOY, «XOPOLUOY», «YAOBNETBOPUTENBHOY, KHEY-
[OOBNEeTBOPUTENBHO» N OOBSBNSAIOT B A€Hb 3K3aMeHa:
- OUEHKYy «Om/uUYyHO» BbICTABMAIOT OOy4YaloleMycss 3a MOMHOe W MpPOoYHOEe 3HaHWe MPOrpaMMHOro
MaTepuana B 3afaHHOM 00beMme;
- OLEeHKa «xopowox» cTaBuTCs obyvalolemycsi 3a MpoYHOe 3HaHWe nNporpaMMHOrO MaTepuana npu
Mano3Ha4vynTernbHbIX HETOYHOCTAX,
- OLeHKa «ydoeriemeopumersibHO» CTaBUTCS 00y4YatoLeMycs 3a 3HaHMe maTepuana ¢ npobenamm, HETOYHO-
CTAMM, ownbKamm, Npu OTCYTCTBUMN MOHNUMAHMWS OCHOBHLIX NMOHATUIA;
- OLIEHKY «HEY[OOBMNETBOPUTENIBHO» BbICTABMSAT 00y4YaloLleMycs 3a HE3HAHWE OCHOBHbIX MOHATUN, rpybblie
OLLMBKM, HU3KYH XMUMUYECKYIO KYIbTYpY.

BbICTaBrneHNe oueHkn OcyLLecTBNAETCA C y4eTOM OMnucaHusl NokasaTtenen, KpUTepueB M LIKan OLEeHUBaHUS
KOMMETeHLM No AUCLUMNnuHe, NpeacTaBneHHbIX B Tabnuue 1.2

10. UHdopmaumoHHOEe U MeToauveckoe obecneveHne y4e6HOro npouecca Nno AUCLUNIINHE

B cooTBeTCTBUM C OENCTBYIOLWMMU FOCYSapCTBEHHbIMM TpeboBaHMAMM Onis peanusaumm y4ebHoro
npotecca no gucumunnuHe obecneymsatoLLien kadpeapor paspabaTbiBaeTcs U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToamdeckun komnnekc (YMK[), cooTBeTcTByOLWMIA AaHHOW paboyen nporpaMme v npunaraembliii
K Hen. Mpwu paspaboTtke YMK[ kadhefnpa pykoBOACTBYETCS YCTAHOBIIEHHBIMU YHUBEPCUTETOM TpebOBaHNSIMM
K ero CTpykType, cogepxaHuto n ocpopmneHunio. B coctas YMKI BXoOaT nepeynucrneHHble HUXe U apyrue
NCTOYHMKMN y4eBHOM 1 y4ebHO-MeToaNYECKOM MHbopMaLmK, cpeacTBa HarnagHOCTY.

OnekTpoHHast Bepcusa akTtyanbHoro YMKI, aganTupoBaHHasi onsd obydarolmxcs, BbICTaBMASETCA B
NHGOpPMaLMOHHO-06pa3oBaTeNbHOM cpefe yHMBepcuTeTa.

B pamkax oCBOEHUS AMCUMNIUHBI UCMOMb3YIOTCA y4yebHble maTepuansl «O6was xumusa» (OTKpbiToe
ob6pasoeaHue https://openedu.ru/, HUTY «MUCuC»), ccbinka (https://openedu.ru/course/misis/CHM/)
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