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BBEAEHME

1. Hactoslwee n3gaHve ABnsieTCss OCHOBHbBIM OPraHn3auMOHHO-MEeTOANYECKMM OOKYMEHTOM Yy4eBHOo-
METOAMYECKOro KOMMMeKca No AWCUUMIIMHE B COCTaBe OCHOBHOW MpodheccuoHarnbHOn obpasoBaTernbHOM
nporpamMmmsl Bbicliero obpasosanHug (OlNMOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CogepxaTenbHon OCHOBOW AN pa3paboTkn HACTOALMX MeTOOUYECKMX yKasdaHun nocnyxuna Pa-
©oyas nporpamma ANCUMNANHBI, YTBEPXOEHHAs B YCTaHOBIIEHHOM NOPsiaKe.

3. MeTtoamyeckne acnekTbl pa3BuTbl B y4ebHO-MeTOoAMYECKOW nuTepatype u Apyrux paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. NlocTyn oby4yalomxcs K anekTpoHHOW Bepcun MeToanyeckmx ykasaHuim no n3y4yeHuo AUCLMNINHBI,
obecneyeH B MHPOpMaLMOHHO-06pa3oBaTeNbHOW Cpeae yHnBepcuTeTa.

lMpu 3TOM B 3MNEKTPOHHYIO BEPCUIO MOTYT OblTb BHECEHbI TEKyLLME W3MEHEHWS WU OOMOSIHEeHWS, Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HACTOSILLUX METOANYECKUX YKa3aHWUN.

YBaxaembie oby4atowmecs!

MpucTtynas kK m3ydyeHnto HoBon And Bac yyebHom AMCUMNMMHBI, HAYHUTE C BAYMYMBOIO MPOYTEHUSA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HaKkoOMMBLUWCb C OpraHn3auuoHHbIMKU TpeboBaHnAMM kadeapbl MO 3TON AUCUUMIIMHE U COU3MEPUB
C HMMK cBOW cunbl, Bbl cMoxeTe caenaTtb 0CO3HaHHbIM BbIOOP COGCTBEHHOW TaKTUMKM U cTpaTerun yyebHowm
AesATenbHOCTH, yoepeyb caMmmx cebs OT Hepas3yMHbIX peLLeHWIn N0 OTHOLLEHMIO K HEel B Hayarne cemecTtpa, a
He Torga, Korga yxxe CTaHeT Mo3AHo. Vicnonb3ysa 3Tu ykasaHus, Bbl 6€3 4ONONHWUTENbHBIX OCMOXHEHWUIA MO-
gongeTte K MPOMEXYTOYHON aTTecTauum Mo 3TOW AUCUMNMMHE. YCNewWHOCTb aTTecTaunn 3aBuUCuT, npexae
Bcero, oT Bac. Ee 3anor — putMnyHas, ueneHanpasneHHas, Baymunsas yyebHas pabota, B uensx obecne-
YeHns KOTOpoW 1 pa3paboTaHbl 3TV METOANYECKME YKa3aHUs.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas gucumnnumHa otHocuTesa K avcumnnudam OlMOIM yHuBepcuTeTa, COCTaB KOTOPbIX onpeaens-
eTcsi By3om u TpeboBaHuamm ®rocC.

Lenb ducyunnuHbl — POPMUPOBAHNE Yy CTYLEHTOB NOMMYECKOro, XMMMUYECKOTO MbILLIEHNS, NpUO6-
peTeHvne 1 pas3BuTUE HaBbLIKOB NabopaToOpHOro 3KCMEpPUMEHTAa, CMOCOOCTBYIOLMX PELUEHMIO YaCTHbIX NpPo-
bnem un3nKo-mexaHM4eckoro n GUoONOrMYecKoro HampaeneHUn B Npouecce aansHenwero npogeccnoHanb-
Horo obyyeHus, a Takke AN peLleHnss HaydHbIX U NPOU3BOACTBEHHbIX 3aday B byayuien npodeccnoHanb-
HOW AeATenbHOCTH.

B xo00de oceoeHus1 QucyunuHbl 06y4yarouulicsi OOJIKEH:

MMETb LIENIOCTHOE NpeacTaBrieHne O POonv XMMUN B CO34aHUN COBPEMEHHOW €CTECTBEHHO - Hay4YHOW
KapTUHbI MUPa;

eradems: HaBblkaMy BbINOMHEHUSI OCHOBHbIX XMMUYECKMX NabopaTopHbIX onepawuii;

3Hamb. OCHOBHbIE XMMWYECKMNE MOHATUSA N 3aKOHbI, OCHOBHbIE XMMWYECKNE 3NIEMEHTbLI U UX coeAuHe-
HWSI, CBEAEHUS1 O CBOWCTBaX HEOPraHWYECKMX U OPraHNYeCcKNX COeaUHEHNI;

yMemb. yCTaHaBnMBaTb B3aUMOCBSI3M MeXay CTPOEHMEM BELLIECTBA U ero XMMUYECKMMIN CBONCTBaMM,
NCNosb30BaTb OCHOBHbIE XMMWYECKME 3aKOHbI M CBOMCTBA BeLLECTB B NlabopaTopHOM U NPOM3BOACTBEHHOM
npakTuke.



1.1.NMepeyeHb KOMNETEHLUN C YyKa3aHUEM 3TanoB Ux hopMupoBaHuA B pe3yfibTaTe OCBOEHUSA y4eO6HOM OUCLUNIIUHDI:

HanpasneHue nogrotos-

KomneTteHuum,

KoMnoHeHTbl KOMNeTeHUun,

KK B hopMMpOBaHMU KOTOPLIX 3af4ecTBOBaHa AUC- Koa n HaumeHoBaHue dhopMmpyemMble B pamKax JaHHOW AUCLUMITUHBI
uMnnuvHa MHAMKaTOpa AOCTUXKEHUN (kak 0XXvagaeMmblin pe3ynbTaT ee OCBOEHUS)
KOMMNeTeHuumn yMeTb fenatb (OeicT- | BnageTb HaBblkaMu
Kog HavMeHoBaHue 3HaTb U NOHUMaTb
BOBaThb) (MMeTb HaBbIkKM)
1 2 3 4 5 6
O6wenpodeccnoHanbHbIe KOMNEeTEHLUN
Ymeet
no-1 HemoHcTpupyeT Saet VICFIeOeJ'Ib3OBaTb XMMUye
o 00 i OCHOBHBIE XNMUHE- CKMe 3aKOHbl U cBeae
HoroMATIS. Saen. | CKUe MOHTHS 1 3aKo- HWS1 O CBOWCTBAX oﬂra Bnapeet HaBblkamu
MaTeMaTU4YeCKUX, ECTECT- Hbl, OCHOBHBIE XUMM- p Jal
35.03.01, BEHHOHAY4HbIX 1 00LLe- YECKME SHEMEHTDI 1 HUYECKNX U HeOopraHu- BbIMOJIHEHUS OC-
35.03.04, npodeccrMoHanbHbIX ANC- UIX COBIMHEHIS]. CBE YeCKunx BeLecTs, npu HOBHBIX XUMUYe-
35.03.05 LMNANH, HeobXoaNMbIX A o 060CHOBaHUM NPUEMOB | CKUX NabopaTopHbIX
CnocobeH peluaTb TUMNOBbIE 3a4a4u Npo- OEHVs 0 CBOMCTBAXxX M
_ ONsi peLleHnst TUNoBbIX perynupoBaHnsi nuTa- onepaumn
deccroHanbHON AeATENBHOCTU HAa OCHOBE . | HeopraHM4eckmx u .
" 3aay npodeccroHanbHON HUS pacTeHWUn, npume-
3HaHWU OCHOBHBIX 3aKOHOB MaTemMaTU4eCcKnx opraHuyeckux coegu- .
OrlK-1 neaTenbHOCTH o HEHVs yooopeHui n
N eCTECTBEHHbIX HAaYK C MPUMEHEHNEM WUH- HEHUM necTMuMAos
$HopMaLMOHHO-KOMMYHUKALIMOHHBIX TEXHO-
AOMuii na-2o0mk-1 MNoHumaeT Ymeet BnapeeTt HaBblkaMu
Mcnonb3yeT 3HaHus oc- NPVHLMMbBI UICNOMNB30- | NPUMEHSITE OCHOBHbIE 3aKknagku u npose-
HOBHbIX 3aKOHOB MaTema- BaHMWS OCHOBHbIX XW- XMMUYECKME 3aKOHBbI neHnst nabopartop-
35.03.04 TUYECKNX N €CTECTBEHHbIX | MUYECKUX 3aKOHOB ONsi peLleHunst cTaH- HbIX OMbITOB, aHa-

HayK Ansl peLLeHns CTaH-
JapTHbIX 3adad B npodec-
CUOHanbHoW AesTenbHo-
ctn

ana peweHna CtaH-
OapTHbIX 3agad B
arpoHomMunmn

OapTHbIX 3agady B arpo-
HOMWU

NU30B pacTUTerb-
HbIX U NOYBEHHbIX
ob6pasuos




1.2. OnucaHue nokasaTtenen, KPMTEpPMEB U1 LIKan oLeHUBaHUA U 3TanoB (hopMUpPOBaHUA KOMNETEHUUIN B paMKax AUCLIMMNIIUHbI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMNeTeHUnsa He chopMupoBaHa | MWUHUMaIbHbIN cpeaHun BbICOKNN
OLueHKM chOpPMUPOBAHHOCTM KOMMNETEHLIN
2 3 4 5
OueHka «Heydosnemsopumernb- | OueHka  «ydosrnemeo- | OueHKa «Xopowox OueHka «ommu4yHo»
HO» pumeribHo»
Kog vHan- n § XapakTepucTuka chopmMmpoBaHHOCTN KOMMNETEHLNN ®opmbi 1
Whpekc n kaTopa y okasarerlb OLUeHN- | KomneTeHLMs B NONHOI Mepe He CcpopmMMpoBaHHOCTb CpopMUPOBAHHOCTb KOM- CcpopmMMpoBaHHOCTb cpeAcrsa
Ha3BaHue [OCTIDKE- HAMKaTOpLI BaHUA — HaHWA, chopmmupoBaHa. MmetoLmxcs KOMMeTeHLWW COOTBET- neTeHLWM B LIeNOM COOT- KOMMETEHLMMW NOSHO- KOHTPOSIA
KOMMETEHLMN | HUii KO- KOMNETEHLIUN YMEHUA, HABLIKX 3HaHWI, YMEHWI U HaBbIKOB He- CTBYET MUHUMANbHBIM BETCTBYeT TpeGoBaHusAM. CTbIO COOTBETCTBYET topmmpoBa-
neTenLMN (BnaneHus) [OCTaTO4HO NS PeLIeHNs npak- TpebGoBaHusiM. UMeto- | Vmetolunxcst sHaHWid, yme- | TpeGoBaHusiM. Vimeto- WA KOMMe-
TUYECKNX (MPOdECCHOHANBHBIX) LUMXCS 3HAHWIA, YMEHWI, HWIM, HABbIKOB M MOTUBA- LUMXCS 3HAHWIA, YMEHWIA, TeHu
3agau HaBbLIKOB B LieNoM Joc- UMM B LIeNOM JOCTaTOYHO | HABLIKOB U MOTUBaLWY B
TaTOYHO ANS pPeLleHns LIS peLueHusi CTaHaapT- MOJIHO Mepe JoCTaTou-
npakTuyeckux (npodec- HbIX NpaKTU4Yeckux (npo- HO A5 PEeLIeHUst CroX-
CHoHarbHbIX) 3a4a4 (heccuoHarnbHbIX) 3aga4 HbIX MPaKTUYECKIX
(MpodbeccuoHarnbHbIX)
3agay
Kputepum oueHmBaHms
MonHoTa 3HaHui | 3HaeT OByuatoLmMincs He 3HaeT 3HaeT OCHOBHbIE MOHsI- CsoboaHo opueHTupyetcs | B coBeplieHcTBe 3HaeT Yue6Hoe
OCHOBHbIE XUMUYe- OCHOBHbIE XMMWUYECKIE MOHATUS TWSI, 3aKOHbI, METOABI 1 B OCHOBHbIX MOHATUSX 6a30Bbl€ NONOXKEHMUSA MopTdonuo.
CKE MOHATUA 1 U 38KOHbI, OCHOBHbIE XMMUYECKME | MOAENN XUMUYECKNX byHAAMEHTanNbHBLIX pas- (byHOamMeHTarnbHbIX pas- | Ok3ameHauu-
3aKOHbI, OCHOBHbIE 3NIEMEHTBI U UX COEAMHEHMS, CHUCTEM 13 pasgernos Zernos obLuen XuMuu. [ernos obLien XuMuu. OHHbIE BOMPO-
XUMWU4Yeckne ane- cBeeHMs1 0 CBOMCTBax Heopra- obwen xumun. veet MpaBunbHO NpumeHsieT Bce 3agaHus BbINosHe- Cbl.
MEHTbI 1 UX coeam- HUYECKVX 1 OPraH1YecKnx co- 3HaHUsA O CBOMCTBAX TEOpETUYECKME MOTOXKe- Hbl MOMHOCTLIO, PaMoT-
HEHUsI, CBELEHUS O | eAUHEHUI OCHOBHbIX BUAOB XMW~ HUSI MPU PELUEHNN MPaKTU- | HO OPOPMMEHbI U He
CBOWCTBaXx Heopra- UECKMX BELLECTB W KIac- | Yeckux 3apad, Ho Jormyc- cofepxar oLumboK
HUYECKMX 1 OpraHu- COB XUMUYECKUX OBbEK- | KaeT Masio3HauuTenbHble
YECKMX COEANHEHNI TOB, HO HE YCBOWIT UX HETOYHOCTH
petanu. B otBeTax Ha
BOMPOCHI €CTb HETOYHO-
CTW, JonyckaeT oLnbKu
B PELUEHUWN 3KCMEPUMEH-
OrK-1 OnK 1.1 TanbHbIX 3aay
Hanuuune yme- Ymeet ObyuatoLumincs He ymeeT Ob6yuatoLmiics He yBe- Ob6yuatowmiics ponyckaet | Obyvarowmiicss ceobopn- YyebHoe
HUA UCMOMb30BaTh Xu- UCMONb30BaTh XUMUYECKUE 3aKO- | PEHHO MCMOMb3yeT Xu- HEe3HauMTEerbHbIe OLIMGKM | HO MUCMOMb3yeT XuMnye- MopTdponwo.
MUYECKUE 3aKOHbI U | Hbl U CBELEHNSI O CBONCTBAxX Op- MUYECKUE 3AKOHbI U MpW MCMOSb30BaAHUM XV~ CKvie 3aKOHbI 1 CBEAeHUsI | Ok3ameHauu-
CBEfEeHUs! O CBOWCT- | FraHUYECKUX U HEOPraHUYeCcKUX CBefeHUsl 0 CBOWNCTBaX MUYECKMX 3aKOHOB M CBE- | O CBOWCTBAX OpraHude- OHHbIE BOMPO-
Bax OPraHWYecKUX U | BELecTs, Npu 060CHOBaHMM OpraH1Yeckux v Heopra- | AEHUI O CBOCTBaXx opra- CKMX 1 HEOPraHNYeCKUX chl.

HeopraHn4yeckunx
BellecTB, npu oboc-
HOBaHWUM NPUEMOB
perynMpoBaHus
NUTaHNA pacTeHun,
npuMeHeHns yaob-
PEHUI 1 NecTuum-
OoB

NPUEMOB perynmpoBaHunsl NuTa-
HWSI pacTeHUi, NPUMEHEHNS
yAo6peHuin 1 necTuumaoB

HUYECKUX BELLEeCTB, Npu
060CHOBaHWM NPUEMOB
perynmpoBaHus MUTaHus
pacTeHuit, NpUMeHEeHNs
ynoo6peHuii 1 nectuuu-
Jale):!

HUYECKMX U HeopraHuye-
CKMX BELLECTB, Npu oboc-
HOBaHUM NPUEMOB pery-
NUpOBaHVS NUTaHUSA pac-
TEHWIA, NPUMEHEHUN ya06-
PEHWI 1 NecTUUMOOB

BELLECTB, Npu 060CHO-
BaHUW NPUEMOB perynu-
pOBaHWsA NMUTaHUS pac-
TEHUIN, NPUMEHEHUS
yao6peHuii n nectuum-
OoB

Hannyne HaBbI-

BnapeeT HaBblkaMu

ObyyawLlmica He BrageeT Ha-

Obyvawwmiicsa Brnageet

Obyvatowmics Brnageet

Ob6yvarwmiica Bnageet




KoB (Bnagexue
OnbITOM)

BbIMOJIHEHNA OCHOB-
HbIX XUMUNYECKNX
nabopaTtopHbIX one-
paumn

BblKaMU BbINOSIHEHMSI OCHOBHbIX
XUMUYECKUX NabopaTopHbIX one-
pauun

HaBbIKaMV BbINOMHEHNS
OCHOBHbIX Nabopartop-
HbIX Onepauui (pacTeo-
peHve, dunbLTpoBaHue,
HarpeBaHve U.T.40);

HaBbIKamMK BbINOSTHEHUS
OCHOBHbIX NTabopaTopHbIX
ornepaumit U ucnonb3oBa-
Husi nabopaTopHoro o6o-
PYyAOBaHWs Npy npoBefe-
HUM XUMUYECKUX Uccneno-
BaHWIA;

HaBblkamy 06paboTkm
pesynbTaToB
3KcnepvMeHTa, cpaBHe-
HWS UX C AaHHBIMUW K-
TepaTypbl U MHTepnpe-
Tauuv pesynobTaToB
XMMUYECKMX UCcneaoBa-
HWUA

Onpoc; Bbl-
nornHeHve
naboparop-
HbIX paboT

OrK1.2

MonHoTa 3HaHun

[NoHnmaet
NPVHUMNbI UCNOMb-
30BaHNsi OCHOBHbIX
XUMUYECKUX 3aKO-
HOB Ans peLleHusi
CTaHOapTHbIX 3agay
B arpoHOMUK

ObyyaloLumincst He NMOHUMAET, Kak
MCMOMb30BaTb OCHOBHbIE XVMU-
Yeckue 3aKoHbI ANs peLLeHust
cTaHOapTHbIX 3a4a4y B arpoOHOMUM

ObyuatoLumncst nmeet
4acTUYHOE NMOHMMaHWe
MCNOMb30BaHUsl OCHOB-
HbIX XMMUYECKUNX 3aKO-
HOB AMsi peLUeHNs CTaH-
OapTHbIX 3a4ad B arpo-
HOMUW

Ob6yuatoLmics nmeet
He3HauuTenbHble 3aTpya-
HEHUS1 B MOHUMaHUN
MCMNOSb30BaHNSA OCHOB-
Hbl€ XMMWUYECKNE 3aKOHbI
OIS peLleHnst cTaHaapT-
HbIX 3a4a4 B arpoOHOMUM

O6yuyatoLmincst B NonHom
Mepe NoHumaeT

Kak 1crnonb3oBaTtb OC-
HOBHblEe XMMUYECKNe
3aKOHbI AN1S peLleHunst
CTaHOapTHbIX 3afay B
arpoHOMMM

YyebHoe
MopTdponwo.
Ok3ameHaum-
OHHble BOMpoO-
Chbl.

Hanuuue yme-
HWUA

Ymeet

NPUMEHSITb OCHOB-
Hble XMMUYeckme
3aKOHbI OAnA pelle-
HUSA CTaHOAPTHBIX
3aay B arpoHOMUM

Obyvarowmincsa He ymeeT
pellaTtb pacyETHbIe 3a4aun Unm
NPUMEHUTL TEOPETUYECKME 3Ha-
HUS! K PELUEHUNIO CUTYaLMOHHbIX
3agaq

ObyyvaroLmincsa nenbITbl-
BaeT 3aTpyaHeHUs npu
peLleHnn PacHETHbIX U
CUTYaLMOHHbIX 3agay

Obyyatowwmica gonyckaeT
ManosHauyuTenbHble He-
TOYHOCTU B

pelleHun 3agay

Obyyatowmncs cesoboa-
HO crnpasnseTcs ¢ no-
CTaBMneHHbIMU
3agayamm, o60CHOBbI-
BaeT NpUHATLIE peLle-
HUS, NokasbiBas Npu
3TOM 3HaHWUA OOMNOSTHN-
TenbHOro Matepuvana.

YyebHoe
MopTdonuo.
Ok3ameHauu-
OHHble BOMpO-
Chbl.

Hanuuyve HaBbI-
KoB (BnageHne
OnbITOM)

Bnapgeet HaBblkamu
3aKnagkv u npose-
AeHnsa nabopatop-
HbIX OMbITOB, aHaNu-
30B pacTUTENbHbIX
1 NOYBEHHbIX 00-
pasLoB

Obyuvatolumiicst He BnageeT Ha-
BblkaMy NPOBEAEHUS XMMUYECKO-
ro aHanuaa pasnuyHbIMU MeTo-
aamu

Obyuatowwmics Bnageet
HaBbIKaMV BbINOMHEHNS
OCHOBHbIX flabopaTtop-
HbIX onepauuii (pacTeo-
peHve, dunbLTpoBaHve,
HarpeBaHve W.T.4);

Ob6yuatolumiicst Bnageet
HaBblKaMy BbINOMHEHWS
OCHOBHbIX NTabopaTopHbIX
onepauuii n ucnonb3oBa-
HuA nabopaTopHoro obo-
pyAoBaHuWsl Npu npoBeae-
HUM XMMUYECKUX NUCCneao-
BaHWIA;

Ob6yuatowmiics Brnageet
HaBblkamy 06paboTkm
pe3ynbTaToB 3KCnepu-
MEHTa, CPaBHEHUSI UX C
OaHHbIMW NUTepaTypbl 1
MHTEepnpeTauun pesynb-
TaToB XUMUYECKUX UC-
cnefoBaHun

Onpoc; Bbl-
nosiHeHve
nabopatop-
HblX paboT




1.3. OnucaHue nokasaTternen, KPUTEPUEB U LLIKaN oLeHWBaHUA U 3TanoB (hopMUpPOBaHUA KOMNETEHUUN B paMKax AUCLMMNIUHBI
YpoBHMN CHOPMMPOBAHHOCTM KOMNETEHLIMN
KomneTeHumns He cdop- . o o
MVUHMManbHbIN cpepHui BbICOKUI
MuUpoBaHa
OueHk1 chopMMPOBAHHOCTU KOMMNETEHLMI
He 3ayteHo 3ayTeHo
Xapakrepuctvka chopMMPOBAHHOCTY KOMNETEHLN
Kon MHavka- MNokasarens KomneTeHuusi B nomnHom 1. CchopMMPOBAHHOCTb KOMMETEHLIUM COOTBETCTBYET MUHUMATbHBLIM
VHpexc n Topa [OCTW- | WHavkaTopbl KOM- OUHNBAHNA — | wepe He cdopmupoBaHa. | TpeGoBaHWsIM. IMEIOLMXCS 3HAHWIA, YMEHUI, HAaBbLIKOB B LIENOM A0CTa- ®opmbI 1 cpeAcTsa
HasBaHue KEHUI# KOM- neTenLMN 3HaHUA, YMEHUA, | |vetowmxcst 3HaHWI, TOYHO AS1S PeLIEHUs MPaKTUYECKnX (MPodeccoHanbHbIX) 3agau. KOHTponsl hopmmpoBa-
KOMRETEeHL neTeHLNm HaBbIKA (BNAAG- | yMeHMi 1 HABLIKOB He- 2. CchopMUPOBAHHOCTb KOMMETEHLIMM B LIENOM COOTBETCTBYET TpeGoBa- HWS KOMMNETEeHLMM
HIs) [0CTaTOYHO ANS peleHnst | HUAM. MIMeroLwmxcs 3HaHWii, yMEHWUI, HaBbIKOB 1 MOTMBALIMK B LIENIOM
npakTuyeckux (npodec- [0CTaTOYHO ANS peLleHns cTaHAapTHbIX NpakTuyeckux (npodeccno-
CroHanbHbIX) 3agad HamnbHbIX) 3agay.
3. ChopMMpOBaHHOCTb KOMMETEHLMUM NOMHOCTBIO COOTBETCTBYET Tpe-
60oBaHMAM. VIMEIOLWNXCA 3HAaHWI, YMEHUA, HaBbIKOB U MOTUBALWK B MoI-
HOW Mepe A0CTaTOYHO ANsl PELUEHNs CIIOXHBIX MpaKTU4eckmx (npodec-
CMOHarnbHbIX) 3a4ay.
Kputepum oueHnBaHus
OrK 1.1 [MonHoTa 3HaHun 3Haet Obyvarowmincs He 3HaeT 1. 3HaeT OCHOBHbIE MOHATUS, 3aKOHbI, METOAbI U MOAENN XMMUYECKNX YyebHoe nopTdonuo,
OCHOBHbI€ XMU- | OCHOBHblE XVMUYECKne cucTem 3 pasgenos obuen xumun. Mimeet 3HaHWSA O CBOMCTBax OCHOB- 3aKnovnTernLHoe Tec-
YecKune MoHATUA MOHATUSA W 3aKOHbI, OC- HbIX BUAOB XVMUYECKNX BELLECTB W KIacCoB XMMUYECKUX OOBEKTOB, HO TUpoBaHue (No pesyrnb-
N 3aKOHbI, OC- HOBHbIE XVMUYECKMNE ane- | He ycBoun ux getanu. B otBeTax Ha BOnpockl €CTb HETOYHOCTU, AOMNYC- Tatam OCBOEHUs AnC-
HOBHblE XUMUYe- | MEHTbI U X COEANHEHWS, KaeT OLUMGKM B PELLEHNN SKCNEPUMEHTaNbHbIX 3aaau. LMNAMHBI)
ckvie areMeHThbI CBefAeHVsA 0 CBOVWCTBaX 2.CBOGOAHO OPUEHTUPYETCH B OCHOBHbIX MOHATUSX (yHAaMeHTanbHbIX
N NX coeanHe- HeopraHM4eckux n opra- pasgenoB obuien xumun. MNpaBunbHO NPUMEHSIET TeopeTYeckune nomno-
HUS, CBEAEHNS O | HUYECKUX CoedMHEeHUIA XXEHWSA NpU peLleHnn NpakTUYeCcKnx 3agay, HoO AonyckaeT Mano3Haun-
CBOICTBaxX Heop- TenbHble HETOYHOCTW.
raHN4ecKknx n 3. B coBeplueHCcTBe 3HaeT 6a3oBble NONoXeHus yHAaMEeHTanbHbIX
OopraHn4eckux paszenoB obuen xumun. Bece 3apaHns BbIMONMHEHbI NOMHOCTLIO, rpa-
coegvHeHWN MOTHO 0POPMIIEHbI M HE cofepXaT OLMBOK.
Hanuune ymexui Ymeet Ob6yuaroLmincs He ymeeT 1. He yBepeHHO ucnonb3yeT XMMU4eCK1e 3aKoHbl 1 CBEAEHNS O CBOWCT- YyebHoe noprtdonuo,
ucnonb3oBaTb 1cnonb3oBaTh XMMUYe- BaX OpraHW4ecknx U HeopraHN4Yecknx BeLLecTB, Npyu o6ocHOBaHUM 3aknounTenbHoe Tec-
XMMmnyeckme CKve 3aKOHbl U CBeeHUs NPUEMOB PerynnpoBaHus NUTaHWUSA pacTeHU, NpUMeHeHns YyAaobpeHnin u | TuposaHwue (No peayrnb-
ONK-1 3aKOHbI M CBefle- | O CBOMWCTBAax opraHuye- necTuumaos. TaTam OCBOEHUsi Anc-

HUWSA O CBOMCTBaX
OpraHU4eckux u
HeopraHM4eckmnx
BELLeCTB, Npu
06oCcHOBaHMK
NpuEmMoB pery-
nMpoBaHus Nn-
TaHWa pacTeHun,
NPUMEHEHUs
yaobpeHuii n
necTuunaoB

CKWX U HEOPraHN4Yecknx
BeLlecTs, Npu obocHoBa-
HWUW MPUEMOB pPerynupo-
BaHMWSi MUTaHWA PacTeHun,
npumMmeHeHns yaobpeHuin n
necTuuuaos

2. [lonyckaeT He3HauMTerNbHbIE OLWUGKM NPY UCMOMNb30BaHUU XUMUYe-
CKUX 32KOHOB U CBELIEHMIA O CBOWCTBAX OPraHUYECKUX U HEeOpraHUYEeCKmX
BELLECTB, Np1 060CHOBaHUM NPUEMOB PErYIIMPOBAHUSA MUTaHKUS pacTe-
HUIA, NPUMEHEHUM YOOBPEHUI U NECTULMOOB.

3. CBO6GOAHO MCMOMb3yeT XMMUYECKVE 3aKOHbI 1 CBEAEHUSI O CBOMCTBAX
OPraHNYecKknx 1 HeOpraHUYECKUX BELLECTB, Npy 060CHOBaHMM NMPUEMOB
perynupoBaHvsi MUTaHWA pacTeHwit, NpUMeHeHusi yaoBpeHwii n nectu-
LMOoB.

LUMNIWHbI)

Hanuuve HaBbIKOB
(BnapeHue onbl-
TOM)

Bnageet HaBbI-
Kamu
BbINOSTHEHMS
OCHOBHbIX XUMW-
Yeckux nabopa-

Obyvarowmicsa He Bra-
[eeT HaBblkamu BbIMO-
HEHWS1 OCHOBHbIX XMUYe-
CKkux rnabopaTopHbIX orne-
pauun

1. BnageeT HaBblkamMu BbINOSTHEHUSI OCHOBHbIX NaBGopaTopHbIX onepa-
umiA (pacTBopeHue, UNbTPOBaHWe, HarpeBaHue 1 T.4.);

2. BnageeT HaBblkaMyi BbINOMHEHUS OCHOBHbIX NlabopaTopHbIX onepa-
LW U UCNonb30BaHUs naGopaTopHoro 060pyaoBaHNs NPY NPOBELAEHNN

XUMUYECKUX UCCNEAOBAHUN.

Onpoc; BbINOMHEHME
nabopaTtopHbix paboT




TOPHbIX onepa-
umn

3.Bnageet HaBbikamy 06paboTky pe3yrnbTaToB 3KCNEPUMEHTA, CpaBHe-
HUSA UX C J@HHbIMK NMTEPATYpbl M UHTEPNpeTaLum pesyrnbTaToB XUMU-
YeCKMX MccnefoBaHum

OnK1.2

MonHoTa 3HaHun

MoHumaeTt
NPUHUMMBI UC-
nosb30BaHUs
OCHOBHBbIX XUMMU-
YECKNX 3aKOHOB
ONs peLleHns
CTaHOapTHbIX
3agad B arpoHo-
MUK

OGyvaroLumincst He MOHU-
MaeT Kak M1CMosib30BaThb
OCHOBHbIE XUMUYECKME
3aKOHbI AN peLleHus
cTaHAapTHbIX 3aday B
arpoHOMUM

1. Obyyatomincst UCTbITbIBAET 3aTPyAHEHWS NPY PeLLeHU PacHETHbBIX 1
CUTYaUMOHHbIX 3a4auq.

2. OByyaloLmniica MMeeT He3HauMTeNbHble 3aTPYAHEHUS B MOHUMaHWUN
MNCMOSb30BaHNSA OCHOBHbIE XMMUYECKNE 3aKOHbI A PeLUeHUst CTaH-
AapTHbIX 3a4a4 B arpOHOMUK.

3. Obyyatowumincs B NOMHOM Mepe NoHUMaeT

KaK MCronb30BaTb OCHOBHbIE XMMUYECKMNE 3aKOHbI AN PELUEeHWs CTaH-
AapTHbIX 3a4a4 B arpOHOMUK.

YuebHoe nopTdonuo,
3aKnounTenpHoe Tec-
TUpoBaHue (No pesyrnb-
TaTtaMm OCBOEHWS AuC-
LMMINHBI)

Hanuune ymenui

Ymeet
NPUMEHSITb OC-
HOBHbI€ X1MK4Ye-
CKMe 3aKOoHbI ans
peLueHmns cTaH-
[apTHbIX 3a4ad B
arpoHomum

Ob6yyatolumiics He ymeeT
NPUMEHSITb OCHOBHbIE
XUMUYECKMe 3aKOHbI Ans
peLleHus cTaHaapTHBIX
3aay B arpoOHOMUM

1. Obyyatomincst UCMbITbIBAET 3aTPyAHEHWS NPY PeLUEHUN PacCHETHBIX U
CUTYaLMOHHBIX 3aaay

2. OBbyyatowymiics gonyckaeT Mano3HaunTenbHble HETOYHOCTU B
peLueHun 3agay

3. ObyyatoLmiica cBOOOAHO CNpPaBnsSeTCcs C NOCTaBNEHHbIMU

3agayamu, 060CHOBbLIBAET NPUHATbLIE PELLEHUS, NoKasbiBas Npu

3TOM 3HaHWS AOMOIHUTENBbHOIO MaTepuana.

YuebHoe nopTdonuo,
3aKnNoYNTENBHOE TEC-
TUpOBaHwWe (No pesysb-
TaTam OCBOEHUs ANC-
UMNIWHbI)

Hanuune HaBbIkOB
(BnapeHue onbl-
TOM)

Bnapeet HaBbI-
KamMmun
nposeneHns
XMMUYECKOTO
aHanusa pas-
JNIMYHBIMU METO-
namu

He Bnapeet

HaBblKaMy BbINOMHEHNS
OCHOBHbIX XUMUYECKUNX
nabopaTopHbIX onepauui,
aHanu3oB pacTUTENbHbIX
1 NOYBEHHbIX 06pa3LoB

1. BnageeT HaBblKamy BbINOSIHEHUSI OCHOBHbIX NlabopaTopHbIX onepa-
Ui (pacteopeHue, punbTpoBaHUE, HarpeBaHue u T.4.);

2. BnageeT HaBblkamu BbINOMHEHMS OCHOBHbIX NTabopaTopHbIX onepa-
Luii 1 ucnonb3oBaHus nabopaTopHoro o6opyaoBaHuUs Npy NpoBeAeHUN
XVMUYECKUX UCCIEA0BaHUN.

3.Bnageet HaBblkamu 06pabOTKM pe3ynbTaToB 3KCNEPUMEHTA, CpaBHe-
HWSA UX C A@HHBIMU NMTEPaTypbl U MHTEPNpeTauum pesynbTaToB XUMU-
YecKux uccnegoBaHum

Onpoc; BbINonHeHne
nabopatopHbIX paboT




2. CTpyKTypa y4yeb6HOM paboThl, cogepxaHMe U TPYOOEMKOCTb OCHOBHbLIX 3J/IEMEHTOB
OUCLUNNUHBI

2.1 OpraHusaunoHHast CTPYKTypa, TPYAOEMKOCTb U MNilaH U3yYeHnst AUCLUMNIIVHBI

TpyaoemkocTb, Yac
cemecTp, Kypc*
Bua yyebHou paboTbl OyHasa dopma QuHo-3804Has 3ao4Has dopma
dopma
1 2
cem. cem. Ne cem. | Necem. | 1 kypc 2 kypc

1. KoHTakTHas paboTta 30 46 12 10
1.1. AyanTopHble 3aHATUA, BCEro 30 46 12 10
- NeKumn 16 20 6 4
- NpaKkTUYeckue 3aHATMSA (BKNOYas ceMmmnHaphbl) 2
- nabopaTopHble paboTbl 14 24 6 6
1.2. KoHcynbTauum (B COOTBETCTBUM C y4EOHBLIM NaHOM)
2. BHeayauTOopHas akageMuyeckas paboTta 42 62 56 125
2.1 ®dukcupoBaHHble BUAbI BHEAyANTOPHbIX 10 10 10 12
CaMoCTosATeNIbHbIX paboT:
BbinonHeHve u cgava/3alimMra MHAMBUAYanbHOro/rpynnoBoro
3agjaHus B BUge**
- MHAMBUAYanbHOE 3agaHune /- KOHTponbHasa paboTa 10 10 10 12
2.2 CamocTosiTenbHOE U3y4eHne TeM/BONpPOCOB NporpaMmmbl 10 12 24 91
2.3 CamonoaroToBKa K aygUTOPHbLIM 3aHATUAM 14 26 12 12
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLEHOYHBIX MeponpUATUAX, NPOBOANMBIX B PaMKaXx TeKyLLero 8 14 10 10
KOHTPOINSA OCBOEHWS ANCLMNINHBI (3@ UCK/IIOYEHUEM yYmEHHbIX
enn. 2.1-2.2):
3. Mony4yeHue 3a4éTa N0 UTOraM OCBOEHUSI AUCLUNIINHbBI 4
3. NoaroToBKa M caaya ak3ameHa NO UToraM OCBOEHUA 36 9
AUCLMNJIUHbI

Yachl 72 144 72 144
OBLLUAA TpyAoeMKOCTb AUCLUNITUHDI: 3ayeTHble 2 4

eAVHNLbI 2 4

lMpumeyaHue:

* — ceMecmp — NS O4HON U OYHO-3204HON (HOPMbI OBYHEHUSI, KYPC — ANSA 3a04HON (hOPMbI 00yYeHus;
** _ KP/KI, pedbepatalacce/npe3eHTaumm, KOHTPONbHOW paboTsl (Ans obyyarowmxcs 3ao4Hom hopMbl 06yYeHms), pacHeTHO-rpaduyeckon

(pacyeTHo-aHanuTU4yeckon) paboTel 1 ap.;

2.2. YkpynHéHHas coaepxaTtenbHas CTpykTypa y4eGHON AMcUMniuHbl U oblas cxema eé peanusauum

B y4ebHOM npo-

Lecce
TpynoemkocTb pasgena u eé€ pacnpegeneHume no Bu- .
Aam y4yebHol paboTkl, 4Yac. 2 =
o o T
2 e
KoHTakTHasa pabota BAPC I © S
S. | Zos
AyantopHas pabota | KoHcynb- > X
Homep 1 HaMmeHoBaHWe ANTOp P Y ° 3 T2 d
3aHATUSA Tauum (B S o I2g
pasgena AUCUUNIINHGI. o} Ia I O0aqa
. = o CcooTBET- 3 X® o5 T
YKpYNHEHHbIE TEMbI pa3gena © S< I 3o E QT
Il o|ls|82 creumMc | z_ S o o3
O = o 5 O a c o
o} g 3|28 @ 2 |y4ebHbim g Q g % 232
8l o|Ex| 8& nnadom) | § S 3 g @
C|l X8| ©o 3 o S o
o O C F X o % Q
Q @ s 8 Z s
= © =
1 2|13]| 4 5 6 7 8 9 10
OyHasa popma o6yyeHus
| cemecTp
1 OCHOBHbIE€ XMMUYECKNE NMOHATUS U 10! 4 4 6 Tect OnK-1
3aKOHBbI
CTpoeHue BellecTBa. Tect OrnK-1
2 [7TP th 22|10 6 4 12
3 OOLwue 3aKOHOMEPHOCTU NpoTeKa- 14| 6 | 4 5 8 Tect OonK-1
HUS1 XMMUYECKNX peakUni.
PacTtsopbl. 10 Tect OnK-1
4 P 26 10| 6 4 16
MToro 72 |30 |16 14 42 10
MpomexyToyHas aTTecTaums 3ayet
Il cemecTp




5 |KomnnekcHble coeguHeHus. 6|4 | 2 2 2 Tect OnK-1
6 ONEeKTPOXMMUYECKNE MPOLIECCHI. g lalo2 2 4 Tect OonK-1
33?%% B aHaINUTUYECKYI XU- 1216l 2 4 6 Tect OfnK-1

7 ﬁsgneme B KOJSIMYECTBEHHbIN aHa- 22114 6 8 8 Tect OnK-1
DUINKO-XUMUYECKME METObl aHa- 6 6 Tect OnK-1

nusa.

BBepeHue B opraHmyeckyto xumuio | 20| 6 | 2 2 2 14 10 Tect OfNK-1
Kucnopogcoaepxalune opraHuye- 10l4l2 2 6 Tect OMnK-1
CKMe CoeUHEHNS.

8 | NMunuabl. Yrnesogs. 10| 4 | 2 2 6 Tect OnK-1
AMMHOCOEOVHEHMS. 10 4 | 2 2 6 Tect OfNK-1
Monumepsi. 4 4 Tect OfNK-1

108| 46 | 20 2 24 62 10
WNtoro no ancumnnnuHe|180| 76 | 36 2 38 104 20
3aoyHasa chopma obyyeHus
1 Kypc

1 OCHOBHbIE XMMUYECKNE NMOHATUS U 6 | 2 5 4 OnK-1

3aKOHBbI

2 |CTpoeHue BellecTBa. 16| 2 | 2 14 OrnK-1

3 O6Lwue 3aKOHOMEPHOCTY NpoTekKa- 14 14 OrnK-1
HUS1 XMMUYECKUX PeakUnA.

4 |PacTtBopbl. 18| 4 | 2 2 14 10 OnK-1

5 |KoMnnekcHble coeanHeHus. 2 2 OnK-1

6 |OnekTpoxvmMu4eckune npoLecchbl. 12| 4 | 2 2 8 OrnK-1

68|12 | 6 6 56 10
| 2 kypc
NI?MB:OaueHme B aHanNUTUYECKYIO XU- 25| 4| 2 5 21 OonKk-1

7 BBegeHue B KONMNYECTBEHHbIN o8| 2 2 26 OnK-1

aHanms

DU3NKO-XMMMYECKME METOabI aHa- 12 12 OonKk-1
nusa.

BBegeHuve B opraHmyeckyto xumuio |22 | 4 | 2 2 18 12 OnK-1
Kucnopoaconepxaliue opraHmye- 12 12 OnK-1

8 |CKne coeguHeHus.

Jlnnngbl. Yrneeoabl. 12 12 OnK-1
AMUHOCOEANHEHNS. 12 12 OnK-1
Monumepsl. 12 12 OnK-1

135/ 10| 4 6 125 12 OnK-1
MpomexyToyHas atTectauus OK3aMeH
W1oro no ancumnnune|203 | 22 | 10 12 181 22

3. O6wue opraHM3auMoHHbIe TpeboBaHUsA K y4e6HoM paboTe oby4arowerocs
3.1. OpraHu3zauus 3aHATUA U TpeGoBaHUA K y4eOHOWN paboTe oGyu4atoLlerocsi

OpraHu3aums 3aHATUI MO OUCUMMIIMHE HOCUT LMKNMYECKMn xapaktep. o Tpem pasgenam npegycmor-
peHa B3aMmoyBsi3aHHas Lernodka y4yebHbIx paboT: nekums — camoctoaTenbHas pabota obyvarowmxes (ay-
AVUTOpHasa 1 BHeayauTopHas). Ha 3aHAaTuAX cTygeHyeckas rpynna nonyyaet 3agaHus U pekoMeHgaumu.
[na cBoeBpeMeHHON MOMOLLM OByyaloLWMMCs NPy M3yYeHUU OUCUMNIWHBI kadedpoih OopraHu3ylTcs
WHAMBMAYaNbHbIE U rPYNMNOBbIE KOHCYMbTauun, yCTaHaBNMBaETCS BPEMSsi MpUeMa BbIMONHEHHbIX paborT.
K eé u3ydeHMI0o npeabsBnsioTca Ccrneaylowmne opraHu3auMoHHble

YuyuTbiBad cCtatyCc OucunninHbl

TpeboBaHus;:

- obGsAsaTenbHOe nocelleHne oby4YaloWnMcs BCEX BUAOB ayaUTOPHbIX 3aHATUN;
Be[leHNe KOHCMEeKTa B X0Ae NEKUMOHHbIX 3aHATUN;
KayecTBeHHas CaMOCTOsATENbHasA NOAroTOBKa K NPaKTUYECKUM 3aHATUSAM, akTMBHAs paboTa Ha HUX;

- aKTVBHasi, pUTMMYHAsi CaMOCTOATeNbHas ayauTopHasl U BHeayauTopHas paboTta obydatowlerocsi B
COOTBETCTBUW C MIIaHOM-rpadoMkoM, NpeacTaBiieHHbIM B Tabnvue 2.4; CBOEBpeMeHHas chada npeno-

AaBaTtesito OTYETHbIX OKYMEHTOB Mo ayaAUTOPHbIM U BHeayAUTOPHbLIM BUaam pa60T;

- B Chydae Hann4mna nponyweHHbIX o6yqarou.|,|/1|v|c;| 3aHATMAM, Heobxoammo Nony4nTb KOHCYyInbTaluko
Nno NOAroToBKeE U OC*)OpMJ'IeHIMO OTAENbHbIX BUOOB 3a4aHni.
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[N ycrnewHoro OCBOEHWS AUCLMMNUHLI, oby4atowemycs npeanararotcs y4ebHo-MHpopMauroHHbIE
WCTOYHMKM B BuZe y4yebHol, yuebHO-MeToanYeckomn nutepaTypbl Mo BCEM pasgernam.

3.2 YcnoBusa ponycka Kk opmam KOHTpons

B pamkax usyyeHust gucuMnHbl NpeaycMoTpeHbl ABe DOpPMbl KOHTPOSA:
- Mo UToram NepBoOro cemMecTpa — 3a4er,
- M0 MTOram BTOPOro CEMECTpa — 3K3aMeH.

3.2.1 YcnoBusa ponycka K 3adeTty

3ayeT aBnseTcs GoOpPMON KOHTPOMS, KOTOPbIM BbiCTaBNAeTCs oby4yatoemMycs cornacHo «llonoxeHus o Te-
KyLLLeM KOHTpOJie ycrneBaeMoCTU, MPOMEXYTOYHOW aTTecTaumm obyyarowmxcs no nporpaMmam Bbicllero obpaso-
BaHus (OakanaBpwuart, cneunanuteTt, MaructTpaTtypa) u cpegHero npodeccroHansHoro obpasosarus B b0y BO
Owmckunn TAY, BbINOMHMBLUEMY B MOSTHOM 06beme Bce nepevncrieHHble B n.2-3 TpeboBaHusa K y4yebHon pabote,
npoLllealwemy Bce BMAbl TECTMPOBaHWS, cAaBLLIEMY NHAMBUAYanbHOe 3ajaHne. 3ayeT BbicTaBnseTcs no utoram 1
yyebHoro cemectpa. B cnyyae He NOMHOroO BBIMNOMHEHWUSI YKa3aHHbIX YCIOBUIM MO YBaXWUTENbHOW MpUYMHE,
CTYOEHTY MOryT ObITb NpeanoXeHsl MHANBUAYamNbHbIE 3a4aHWs NO NponyLLeHHOMY y4ebHOMY maTepuany.

3.2.2 YcnoBusa gonycka K aKk3ameHy

Ok3ameH fABnsieTcs hopMON KOHTPOIS, KOTOPbIV BbICTaBnsieTcst obydatoemycs cornacHo «lonoxeHus o
TeKyLLleM KOHTpOSie YCMeBaemMoCTW, MPOMEXYTOYHOM aTTecTauum oOy4yarlmMxcs Mo nporpaMmamM  BbICLLErO
obpasoBaHusa (bGakanaespuaT, cneumanuTeT, marucTpaTtypa) U cpegHero npodeccuMoHanbHOro obpasoBaHusa B
Sre0Y BO Omckuin T'AY, BbINOMHMBLLUEMY B NONTHOM 06beMe BCe nepeymncrieHHble B N.2-3 TpeboBaHus K y4ebHon
paboTe, nmpoweawnin Bce BUAbl TECTUPOBAHWS, BbIMOMHEHUS WHAMBWAYaANbHOrO 3aJaHusl Ha MOJIOXUTENbHYIO
oueHKy. B cnyyae He NONHOro BbINOSIHEHWUST YKA3aHHbIX YCITOBUI MO YBAXUTENbHOW NPUYNHE, CTYOEHTY MOTYT ObITb
npeanoXeHbl MHAMBUAYanbHbIE 3a4aHus Mo NPoNnyLeHHoMY ydeOHoMYy MaTepuany.

4. JleKUMOHHbIe 3aHATUSA

D,J'Iﬂ n3yvaromx aucunniimHy YMTaroTca Jnekuunm B COOTBETCTBUM C NITaHOM, npeacrtaBiieHHbIM B Tabnumue 3.

Tabnvua 3 - JIeKUMOHHBIN Kype

Homep TpyooemkocTb Mo
pasgeny,Jac. MpumeHaemble
VHTEPaKTVBHbIE

dopmbl

OyHas 3aoyHas

=
o 5 Tema nekuun. OCHOBHbIE BOMPOCH! TEMbI
2 cdopma | bopma

| cemecTp

Tema: CTpoeHue atoma. 6 2 Jekyms-

1) KBaHTOBO-MexaHu4eckas mogenb atoma. KsaHTo- BU3yanusauus
Bble yncna.

2) MpuHUUN HaMeHbLLe 3HeprumM atoma: 3anpet
Maynu, npasuno XyHaa, npasuno KnevykoBcKoro.
ONeKTPOHHbIE hOPMYIbl MHOTO3IEKTPOHHbBIX aTOMOB.
3) MNMepuogunyecknii 3aKoH 1 nepuoguydeckas cuctema
0. .MeHpeneeBa. Cuctematnka XMMmM4eckux ane-

2 MEHTOB.

4) Mepuoanyeckn N3MeHsIIoLLMECS XapaKTepUCTUKK
aTOMOB 1 CBOWCTBA 3NIEMEHTOB

Tema: Xumudeckasi CBA3b 1 CTPOEHME MOJIEKYI.

1) OCHOBHbIE TUMbl XMMUYECKOW CBA3W.

2) KoBaneHTHas cBs3b.

3) OcHoBHbIe NONOXEHUs1 MeTOAa BareHTHbIX CBSA3EN
(BC)

Tema: OCHOBbI TEPMOANHAMUKM 4 2 Nekuus-

1) TepmognHamuyeckasi cuctema, TepMoaMHaMnye- BU3yanusauns
4 | ckve noteHumansl, yHKUNN. N3meHeHne Tepmoam-
HaMM4YeCKNX PYHKLMI NMPU XMMUYECKUX npoLeccax.

2) lNepBbIli U BTOPOW 3aKOHbI TEPMOSVUHAMMUKW.

3 Tema: O6LWMe 3aKOHOMEPHOCTU NPOTEKAHNST XUMUYEe-
CKUX peakuuin.

1) FOMOreHHbIE U reTepOreHHbIe XMMUYeCcKme npo-
uecchl. CKOpOCTb U MeXaHM3M peakunin. 3aBucu-
MOCTb CKOPOCTM peakuMn oT pasnnyHbiX hakTopoB.
2) Xumu4yeckoe paBHoBecue. KOHCTaHTa XMMUYECKOro
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paBHoBecusi, NpuHumn Jle-lWaTenke.

Tema: PacTBopbl.

1) Obuwasa xapakrepucTuka.

2) CnocoObl BbIpaXXeHUS KOHLEHTpaLUM pacTBOPOB.

3) OucnepcHble cuctembl. Konnowapl v KonnovaHble
pacTBOpbI.

4) Teopus aNEKTPONUTUYECKON anccoumaLmm.

5) N'maponns conemn.

Nekuusi-
BU3yanusaumsi

16

Il cemecTp

Tema: KomnnekcHble coegUHEHUS.

1) Knaccudpmkauus n HomeHknaTypa KOMMEKCHbIX
COeNHEHUN.

2) OCOBEHHOCTU CTPOEHUS, XUMUYECKOI CBSA3N U
avccoumaumn.

3) MNMoHATNE O KOHCTAHTE HECTOMKOCTU N KOHCTaHTe
YCTOMYMBOCTMU.

Nekuyus-
BU3yanusaumsi

Tema: OKMCNIUTENBHO-BOCCTAHOBUTENbHbIE peakuyunmn

1) OcHoBHble NoHATUS, knaccndukauns OB peakuyun

2) CnocoObl ypaBHMBaHus OB peakuuii: MeToa anek-
TpoHHOro 6anaHca, MeTod nonypeakuum

3) BnvsaHwne cpegpbl Ha npoTekaHne OB peakuui.

4) OB noteHuman.

Nekuusi-
BU3yanusaumsi

Tema: BBegeHve B aHaNMTUYECKYH XMMUIO.

1) OCHOBHbIE NOHATUA U NpegMeT aHanUTUYECKON
XUMUW.

2) MNoHaTne o kayecTBeHHOM aHanunse. MeTtoapl kave-
CTBEHHOTO aHanusa.

3) Knaccudmkaumsa noHos.

JNekumns-
BM3yanu3aums

Tema: BBegeHue B rpaBuMeTpuydecknii aHanms.

1) MeTtogbl, npubopsl, nocyga. AHanUTU4eckue Bechl.

2) MNMpousBeneHne pacTBOPUMOCTH, YCnoBus obpa3so-
BaHWS M PAaCTBOPEHMS OCALKOB.

JNekumns-
BM3yanu3auums

Tema: TUTpUMETpPUYECKUI aHanms.

1) OCHOBHbIE NOHATUSA U pacyeTHble POPMYIbI.

2) MeTog HenTpanusaumn.

Tewma: PegokcumeTpus. KomnnekcoHoOMeTpus.

1) OB noteHuman. HanpaeneHne okMcnMTENbLHO-
BOCCT@HOBMWTENbHbIX Peakuumn.

2) NepmaHraHaTomeTpusi.

3) O6ulas xapakTepucTuka MeToaoB.

4) TpunoHomeTpus.

Nekuus-
BU3yanusaumsi

Tema: BBeieHve B opraHMyeckyto XMmMuio

1) Teopus xummnyeckoro ctpoeHus A.M. Bytneposa u
HOMEHKNaTypa opraHU4eCcknX CoOeaNHEHNN.

2) MNMpocTpaHCTBEHHOE CTPOEHUE OpraHNYEeCcKnx co-
eVHEHNN.

3) i3omepus opraHMyecknx coeguHeHnn.

4) Tvnbl XMMUYECKNX CBA3EN B OpPraHUyecknx coegu-
HEeHUSX.

5) SnekTpoHHbIe 3 PEKTLI 3amecTUTeNEN.

6) Tunbl OpraHN4ecKMX peakuun.

Nekuus-
BM3yanu3aums

Tema: Jlunuapl. Yrnesoasbl.

1) PacnpocTpaHeHue B npupoge, bruonormyeckas
ponb, Krnaccugukaums.

2) Pn3nNKo-XMMMYECKNe CBONCTBA.

3) OnTnyeckasa nsomepus u Taytomepus. MNpoekuu-
OHHble hopmynbl Pulepa, NnepcrnekTnBHbIE hopmy-
nbl Xeyopca.

Nekuyus-
BU3yanusaumsi

10

Tema: AMMHOCOEONHEHUA.

1) Knaccudpmkauus, dpyHkLmMoHanbHas rpynna.

2) AMUHBI, aMMHOCIMPTbLI, amuapl kucnot. MNpepcra-
BUTENU U X 3HaYeHne. MoyeBMHa, ee Ncnonb3oBa-
HWe B CENnbCKOM XO351CTBE.

Nekuus-
BU3yanusaumsi
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JOT.

3) AMuHokMcnoThl. Knaccudmkaums, nsomepusi, Ho-
MeHknaTypa. PacnpoctpaHenue B npupoge. 3ameHu-
Mble 1 HE3aMEeHUMbIe aMUHOKNCINOThLI. Cnocobbl no-
nyyYeHus N PU3nKo-XxuMmnyeckmne CBOMCTea aMMHOKMC-

4) benkn. Onpeaenexune, knaccndurkauus, pacnpo-
CTpaHeHue B Npupoae, 3Ha4yeHne B NpoLecce XnsHe-
OEeATENbHOCTU XUBOTHBIX U pacTUTENbHbLIX OpPraHns-
MOB. dusnyeckne n xummyeckne CBoMcTea Henkos.

20 4
O6Lan TpyaoéEMKOCTb NEKLMOHHOIO Kypca 36 10 X
Boero nexkuui no y4ebHoit E'MCU'M”J:'Z-_ yac M3 HUX B MHTEpaKTUBHOW chopme: yac
- OYHaga popma obyyeHus 36 - O4Haga popma obyyeHus 5

lMpumeyaHus:

- MaTepuanbHO-TEXHMYECKoe obecrnevyeHne neKUMOHHOro Kypca — cMm. NpunoxeHue 6.
- obecneyeHne NEKUMOHHOro Kypca y4ebHon, yuebHO-MeTOaUYECKON NUTEPaTypon U MHbIMKM BGMONMOTEY-
obecneyeHns obpasoBaTenbHOro NpoLecca — CM.

HO-MH(OPMAaLMOHHBIMU  pecypcaMmn U cpeacTBamMm

Mpunoxexns 1 n 2
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5. J1a6opaTop|-|b|e 3aHATUA NO AucuuniimHe n NoAroToBKa K HUM

JlabopaTopHble 3aHsTMS MO Kypcy NPOBOASTCSA B COOTBETCTBMM C M1aHOM, NpeACTaBIeHHbIM B
Tabnuue 4.

Tabnuua 4 - NMpumepHbIN TemaTudeckuin NnaH nabopaTopHbIX 3aHATMI NO pasfgenamM y4ebHON AMCUMMIUHDI

Homep Cesasb ¢ BAPC b
= , g E
E TpynoemkocTs J1P, yac. g L3 % ~
D 8.1 %4 23
© 8 §5 Tema nabopatopHor paboThbl 23 Q -E E: i g
51| & 52 OoYHas O4Ho- saouHas | 8 R | T S 38
= S8 dopma | 3aouHas dopma | 5 % 5 oL+ 32
g1 e |9gg chopma EEIRE 2T
Q = T §- 3 g
o o I =
g c |%c | &
= m
| cemecTp
BxogHow koHTporb. OCHOBHbIE Knacchl 2 2 + - YuebHoe
1 1 HeopraHM4YeckMx coeMHeHui (ocHoBa- noptdo-
HWS 1 KUCNOTbI) nvo
OCHOBHbIE KNaccbl HEOPraHNYECKNX 2 + - YyebHoe
2 2 coeguHeHun (conu) noptdo-
nmo
CtpoeHne atoma. MNepunoanyeckuii 3a- 1 + - YyebHoe
KOH 1 nepuogmyeckas cuctema noptdo-
3 3 0. .MeHpeneesa. nmo
Xumunyeckas cBs3b: KOBaneHTHas, NOH- 1 + - YyebHoe
Hasi, MeTannuyeckas, BOAOPOAHas. noptgo-
nmo
JHepreTrka XMMUYECKMX peakumn. k- 2 + - Y4yebHoe
4 4 30- U 3HOOTEpMUYECKMe peakuun. Pac- noptdo-
YeTbl N0 TEPMOANHAMUYECKMM YpaBHe- nvo
HUAIM.
OcHOBHble NpeacTaBneHNst XMMUYECKOW 2 + - YyebHoe
KMHETUKM N paBHOBECKSI. noptgo-
5 5 3aBUCUMOCTb CKOPOCTU XMMUYECKUX nvo
peakLmMi OT KOHLEHTpaumm u Temnepa-
Typbl.
MpuroTtoeneHne pacteopoB. Cnocobbl 2 2 + - YyebHoe
6 6 BbIPaXXEHMS KOHLIEHTpaLM1 pacTBOPOB noptdo-
nvo
Teopus anNeKTponNMTUYECKOn agmccouma- 2 2 + - YyebHoe
7 7 L. noptgo-
MoHOOGMEHHbIE peakuuu. nmo
Wtoro 14 6
Il cemecTp
1 1 KomnnekcHble coeanHeHns 2 + - YuebHoe
noptdo-
o
2 2 OkncnuTenbHO-BOCCTAHOBUTENbBHbIE 2 + - YyebHoe
peakuun noptdo-
nvmo
3 3 Peakuun oTKpbITUS KaTUOHOB. 2 1 + - YuebHoe
noptdo-
o
4 4 Peakumnun oTKpbITUA aHUOHOB. 2 1 + - YyebHoe
MpaeHTudurkaumns cyxom conu. noptgo-
nvmo
5 5 [paBMMeTpUYECKMIA aHanma. 2 + - YyebHoe
OnpepneneHue KonM4yecTsa Brarv B Be- noptdo-
LLIeCTBaX. nvo
6 6 AunanmeTtpus. CTaHgapTusaums pac- 2 2 + - YyebHoe
TBOpa KMCIoThl MO TeTpabopaTy HaTpus noptdo-
OnpepgeneHune cogepxaHus Wernoyn B nvo
pacTBope MEeTOLOM KUCITOTHO-
OCHOBHOIO TUTPOBaHMS.
7 7 MepmaHraHatomeTpusa. CTaHgapTu3a- 2 + - YuebHoe
uusi nepmMaHraHaTa no LiaBeneBon Ku- noptdo-
cnote. OnpegenexHue cogepxaHus xe- nvo
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nesa B pacTBOpe METOAOM PeLoKCU-
MeTpun
8 8 KomnnekcoHomeTpus. Onpepenenve 2 YyebHoe
XKECTKOCTU BOAbI. noptdo-
nvo
8 9 9 Cnoco6bl nony4eHns n usmnko- 2 YyebHoe
XMMMWYECKNe CBOMCTBA CMNMPTOB. noptdo-
no
10 10 Cnocobbl nony4yeHnst n pusmko- 2 YyebHoe
XMIMUWYECKNe CBONCTBA XMPOB. noptdo-
nvo
11 11 YrneBoabl. XMMM4yeckme CBOMCTBa Mo- 2 YyebHoe
HocaxapwaoB, AMcaxapuaos. noptdo-
nvo
12 12 CTpoeHue 1 xummdeckme cBoncTea ben- 2 2 YyebHoe
KOB. noptdo-
nvo
WToro 24 6
Utoro JIP 24 O6was Tpygoémkoctb JIP 38 12 X
lMpumeyaHusi:

- MaTtepuanbHO-TEXHUYECKOoe obecneyeHne na6opaTopHoro npakTUKkyma — CM. MpunoxeHne 6

n2

MoarotoBka obydatomxcs K nabopaTopHbIM 3aHATUSIM OCYLLECTBASETCH C y4eTOM ObLuen CTPyKTypbl
y4ebHoro npouecca. Ha nabopaTopHbIX 3aHATUSX OCYLLECTBASETCH BXOOQHOW W TEKYLLIMI ayOUTOPHBIA KOHTPOIb B
BMOE OMpoca, N0 OCHOBHbIM MOHATMSAM AUCLMMANUHLI, BbIMOMHAETCA U odhopMnseTcs nabopatopHas pabora no
TeMe 3aHATUS.

Llensto nabopatopHbix paboT no aucumniuHe ABnseTcs NpuobpeTeHne HaBblKOB CamMOCTOATENbHOMO
NPOBEAEHUST XUMUYECKOTrO 3KCTIEPUMEHTA, BbIMOMIHEHNS PACYETOB MO NPUBEAEHHBIM B METOAMYECKOM YKa3aHWm
YPaBHEHMWSIM W HANUCaHWA YPaBHEHNIN XUMUNYECKMNX PeaKLni.

|_|pV| noaroToBke K ﬂaGOpaTOprIM 3aHATNAM O6yHal0U.lVIl7ICFI OOJDKEH:

- U3y4NTb TEOPUIO MO TeMe ﬂaGOpaTOpHOVI paGOTbI, MCNOJ1b3yA KOHCMNEKT J'IeKLJ,I/Il7I N pekoMmeHagyemyro nu-
Tepatypy;

- Nony4uTb JOMycK K paboTe B nabopatopun, O3HAKOMMBLUMCH C UHCTPYKLMEN MO OXpaHe Tpyda Ha Ka-
cenpe;

- O3HAKOMUTBLCA C KOHTPOJIbHBIMK BOMPOCaMN K na6opaTopH0|7| pa60Te 1 ObITb FOTOBbLIM OTBETUTb Ha HUX
BO BpeMsa onycka K BbINOJIHEHUIO paGOTbI;

- COCTaBUTb NMiaH BbINMOTHEHUA ONbITOB C yHéTOM npaBun TeXHUKN 6e3onacHocTn. B npotecce noaroTtoB-
KM K TabopaTopHbIM 3aHATUAM 0ByyatoLLMecs MOryT BOCMONb30BaTLCA KOHCYNbTaumamy npenogasatens. 1o Bbl-
NOJIHEHUKO pa6OTbI:

- ¢cAenatb COOTBETCTBYHOLLME BblIBOAblI HA OCHOBaHUW NpoBeeHHbIX 3KCNEePUMEHTOB;

- 3alLnTUTb UTOIMMN paGOTbI.

MoaroToBka K MpakTUHECKUM 3aHATUS NoapasymMeBaeT BbINOSIHEHWE AOMALUHEro 3aaHusl K ouepeaHoMy
3aHATUIO MO 3aaHUsIM NpenoaaBaTensi, BbldaBaeMbIM B KOHLUE NPeablayLero 3aHaTus.
s ocyllecTBneHns paboTbl N0 NOATOTOBKE K 3aHSATUAM, HEOOXOAMMO 03HAKOMUTLCS C METOANYECKAMM
yKasaHUsAMM Mo OUCLMMINHE, BHUMATENbHO O3HAKOMUTLCS C NIUTEPATYPO 1 3NEKTPOHHBIMK pecypcamu, ¢ peko-
MeHOaUUsIMK Mo NOAroTOBKE, BONPOCaMU Ar1si CAMOKOHTPOSS.

5.1 3apaHua gna camonoaroToBKMU K naGopaToprlm 3aHATUAM

NabopaTtopHas paboTa k pasgeny 1 3
OCHOBHBbIE KNNACCbl HEOPTAHUYECKUX COEOUHEHUA

Lenb pabombr: n3y4nTb cnocobbl NONy4YeHNst U XMMUYECKNE CBOMCTBA OKCUOB,
OCHOBaHWN, KNCAOT U CONen.

Onbim 1. B3aumodelicmeue memarssa ¢ 8000l.

B kpuctannusatop nnv papdopoByto YallKy HanMTb QUCTUNNMPOBAHHOW BOAbI (MpMMepHO 172 cocy-
ga). MonyunTb y NnpenogaBaTens Kycodek MeTanfmMyeckoro HaTpus, npegsapuTenbHO NoACYLIEHHOro ¢ no-
BEPXHOCTU punbTpoBarnbHoM Gymaron. bpocuTb ero B kpuctannmsatop ¢ Bogow. 1o OKOHYaHMM peakuun
[00aBnTb HECKONbKO Kanenb deHondTanenHa. OTmMeTnTb Habnogaemble SBAEHUS, COCTaBUTb ypaBHEHME
peakuuu, Ha3BaTb NOMy4YeHHOEe COeMHEHNE.

Onbim 2. B3aumodelicmeue okcuda memarssa ¢ 8000d.
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B npobupky HanuTb AUCTMRNMPOBaHHOM BoAbl (174 npobvpku) n nomectntb B Hee 1 mukpownatens Cao,
TWaTenbHO nepemMewatb, Ao6aBuTb 1-2 kannu geHondgTanenHa. OTMeTUTL HabnaaeMble SIBNEHUS, Hanu-
caTb ypaBHEHWE peakuumu, Ha3BaTb MNOJTyYEeHHOEe COeAMHEHME.

Onbim 3. Mony4yeHue HepacmeopuMbix OCHO8aHUU.

B npobupky Hanntb HebornbLuoe konuvecTso (1-2 mn) pacteopa conu FeCl; unm CuSO,4 1 npubaBntb Takoe
Xe konunyectBo pactBopa NaOH. HanucaTtb ypaBHeHMe peakuum, OTMETUTb LBET U CTPYKTYPY BbiNasLLEro
ocajka, Ha3BaTb MOMy4eHHOe OCHOBaHME.

Onbim 4. lMony4yeHue u ceolicmea amgpbomepHbIX 2uGpPoKcudos.

B npobupky HannTb HebonbLuoe konnyecTBo (1-2 mn) pactBopa conn Cr(NO3); unu Zn(NOs),  NpubaButb
HebonbLLoe konnyecTBo pactBopa NaOH, HanncaTb ypaBHEHUE peakLmu, OTMETUTb LBET U CTPYKTYpY ocan-
Ka.

PasgenuTb nony4yeHHbIn ocadok nononam B ABe Npobupkn, K ogHOW NpubaBWUTb pacTBOpP KUCMOThI (Ha-
npumep HCI), k gpyron — mn3dbiTok wenoyn (NaOH). Coenatb BbiBO4 OTHOCUTENbHO cBoMCTB Cr(OH)3,
Zn(OH),. HanncaTb ypaBHEHUs peakuui.

Onbim 5. Peakyusi o6MeHa Mexdy cosibio U KUCSIOMOU.

B npobupKy HanuTb KOHUEHTpUpoBaHHbIM pacTtBop Na,SiOz (1-2 M), OCTOPOXHO HEDOOMbLUIMMU NOPLMAMHU
npnbaeuTb paszdasneHHbI pactBop HCI go obpasoBaHna CTyoHS KPEMHUEBOW KMCNOThLI. Hanucatb ypaBHe-
HUe peakuunn; ypaBHEHMS CTyrNeH4YaTomn guccounaumm KUCNoThbl.

Onbim 6. Bzaumodelicmeue oCHO8aHUSI U KUCJIOMbI.

K pactBopy Ba(OH), npubasutb pasbasneHHbii pactBop H,SO,4. HanucaTe ypaBHeHne peakuun. OTMeTUTb

LBeT 0cajKka, Ha3BaTb MOSyYEHHYHO COJlb.
Onbim 7. B3aumodelicmeue MemaJsuia ¢ KUCJIOmou.

B npobupky ¢ pasbaeneHHon HCl 6pocntb 1-2 Kycodka umMHKa. Hanncatb ypaBHeEHME peakuumun. YkasaTb Ha-

onogaemble acpdekThl. HasBaTb NOMy4YEHHYHO COfb.
Onbim 8. B3aumodelicmeue OCHO8aHUsI U COJIU.

B npobupky HanuTb pacteop Ba(OH), n gobaeutb pactBop K,CrO,. Hanncatb ypaBHeHue peakuun. OTme-

TWUTb LUBET 0cajkKa, Ha3BaTb MOMYYEHHYHO COfb.
Onbim 9. B3aumodelicmeue d8yx conedl.

B npobupky HanuTtb pacteop Pb(NO3), n npubasute pacteop Kl. HanucaTe ypaBHeHne peakuun. OTmeTuTb

LBeT 0cajKka, Ha3BaTb MOSy4YEHHYHO COJb.
Onbim 10. Bzaumodelicmeue mMemarssa u coJsiu.

B npobupky ¢ pactBopom CuSO, GpocuTb Kycouyek LmHKa. HarpeTb Ha cnupToBke. Hanucate ypaBHeHue
peakuui, Ha3BaTb MOMYyYEHHYHO COJlb.

Onbim 11. MoslyyeHue ocHoeHoOU cosu nymem e3aumodelicmeusi cpedHel cosiu ¢ Hebosb-

WuUM KoJIu4ecmeoM wesioyu.

K pactBopy CoCl, npubaBute HemHoro pactsopa NaOH. ObpasyeTcs ocagok OCHOBHOW comnuv. Hanuvwwure
ypaBHeHue peakumn. OTMeTbTE LBET OCadKa, HA30BUTE MOMYyYEHHYIO COfb.

JlabopaTtopHas paboTa k pasgeny 3
XUMUYECKAA KWHETUKA U PABHOBECUE
Lenb pabomsbl: 13y4nTb BRMsSIHAE KOHLEHTpaLUMM pearvpyoLmx BeLecTs, TemnepaTypbl, 4eicTBme KaTa-
nmM3aTopa Ha CKOPOCTb XMMUYECKOWN peakLMm N Ha CMELLEHNE XMMUYECKOTO PaBHOBECUSI
Onbim 1. BnusiHue KOHUeHmMpauyuu pea2upyroujux eeujecme Ha CKOpocmb peakyuu 8 20MO2eHHOU
cucmeme.

Peakums mexagy pactBopamu Tuocynbdara HaTpus U CEPHOM KUCIOTbl MPOTEKAeT MO YpPaBHEHWUIO:
Na,S,03 + H,SO, = NaQSO4+Sl + SO, +H,0

MosiBneHne cBobOOHOM cepbl BbI3bIBAET criabyto onanecueHuMio U aanbHenee NoMyTHEHWE pac-
TBOpa. N0 BpeMeHn OT MOMEHTa CMMBaHUSA peareHTOB [0 MNOSIBMEHUS 3aMeTHOM onanecueHUun MOoXHO Cy-
ONTb O CKOPOCTU peakuuu.

B kaxgyto 13 aByx NpobMpokK C pasnmMyHOM KOHLEHTpaLMen pacTBOpoB Tnocynbdarta HaTpus (B 04HON
5 cm® 0,05 H. pactBopa, B Apyron Takow xe o6bem 0,2 H. pactBopa Na,S,03) ObicTpo Npunutb No 1 cm® 3a-
paHee oTmepeHHoro 0,5 H. pacTBopa CepHOM KMUCMOThbl, OTMeYasd C MOMOLLbLI0 CeKyHOoMepa BpeMsi OT MOo-
MEHTa CNMBaHUSA pacTBOPOB A0 MOSBNEHUsI onanecueHuun. B kakom criydyae v noyemy CKOpPOCTb peakuum
Oonblwe? BbiBOAbl MOATBEPAUTH PACYETOM C MOMOLLBI KUHETUYECKUX YPaBHEHUA peakuumn Ons Kaxgoro
cnyyas.

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

Peakuuio, onncaHHyo B onbiTe 1, NPOBECTU MpU pasnuyHbIX Temnepartypax. [ns aToro B ABe npo-
6upKM HanUTb No 5 cm® 0,05 H. pacTBopa TuocynbdaTa HaTpus, a B ABe Apyrue — no 2 cm® 0,5 H. pacTBopa
CEepHOMN KNCNoTbl. N3mepuB KOMHaTHYIO TemMnepaTtypy, a crefoBaTensHO U TeMmnepaTypy pacTBOpPOB, CNuUTb
cogepxumoe ogHon napbl (Na;S,0;3 n H,SO,), cekyHaoMepoM OTMETUTbL BPEMS OT MOMEHTa Havana peak-
LMKN 0O 3aMETHOro NOMYTHEHMS — NOSIBIIEHUS OnanecLeHuUmm.

OcrTankeHble ABe NPoBUPKN NOMECTUTb B CTakaH C BOAOW M NoAorpeTb Ha nNnNutke npumepHo Ha 10°C,
nocre 4Yero NPOBECTU peakUno 1 onpefennTb ee Bpems. B kakom criydyae ckopocTb peakuumn 6onbLue? o-
yemy? CpenaTtb OOLUIA BbIBOS O BIIUAHMM TEMMEPATYPbl HA CKOPOCTb XMMUYECKNX MPOLLECCOB.

Onbim 3. BnusiHue kamasniuzamopa Ha CKOpOCMb peaKyuu.
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a). BoccmaHosneHue KMnO, amomapHbIM 8000p0dom

MoH MnOy4 gB KOTOPOM MapraHel, UMeeT CTeneHb OKUCNEHUsT +7) OKpalleH B (pMONeTOBO-KpaCHLIN
uBeT, a kKaTnoH Mn“" npakTnieckn 6ecLseTeH.

B pasbaBneHHbI pactBop H,SO,4 4o6aBUTH HECKONbKO kanenb pacteopa KMnO,. MNonyyeHHyo cmech
pas3nuTb NOPOBHY B ABe Npodupku (NpumepHo Ha 1/3 obbema). BHecTn B 06e npobupkn no rpaHyne Zn. B
OiHY u3 npobupok nobaeuTb Heckonbko kpuctannukoB KNOs. NMomecTuts Npobupkn B CTakaH C ropsven Bo-
AOW (ANns yCKopeHus peakumm). Peakumsa npoTekaeT no ypaBHEHUIO

2KMnO, +10[H] + 3H,SO,4 = 2MnSO, + K,SO, + 8H,0
OTtkyna 6epeTtca atomapHbI Bogopoa? 3anucaTb ypaBHeEHME peakuun ero nonyyvyeHusa. CpaBHUTb CKOPOCTb
obecuBeunBaHuA pactBopa B npobupkax M obbAcHUTL Habniogaemoe pasnuuve. Kakonm katanu3 mnmeet
MECTO B JAHHOW peakuun: NofnoXnUTenbHbIN UM OTpULaTENbHbINA, TOMOIEeHHbIN UM reTEPOreHHbIN?
6). Kamanumuyeckoe pasnoxeHue H,0,.
Peakuusi pasnoxeHusi nepokcuaa Bogopoaa npoTekaeT Mo ypaBHEHWIO:
2H202 — 2H20 + OzT
O ckopocTu pasnoxenus H,O, MOXHO CyanTb MO MHTEHCMBHOCTU BbiAENEHUSA KUCITOpoaa.

Hanutb B npoBupky ~ 1cm’ 3%-Horo pacTBopa Mepokcuaa BoAopoAa U noaepxatb 1-2 MUHYTbI Ha
ceety. Yto Habniogaetca? [JobaBuTe MUKpoLLNaTeneM HeCKONbKO KpynMHOK okcuaa mapradua (V). 3anu-
caTb HabnogeHns. CaenaTb BbIBOAbI O PONM Katanu3artopa B npouecce pasnoxeHuns H,0,. YkasaTtb, kakou
KaTtanums NpoucxoauT B JAHHOM criyyae.

Onbim 4. CMeuwjeHue XUuMu4Yecko20 paeHoeecusi Nod eslussHUEM memMnepamypbi.

Mpu n3ameHeHUn TemnepaTypbl paBHOBeCUe B 06paTuMon peakumm

2NOZ Aad N204, AH® = - 58,4 Kﬂ.)K
cmewaetcs. NO, — ra3 TemHo-6yporo ugeTa, a ero aumep N,O, — 6negHO-XenTbIA, MOYTU OecLBETHbIV ras.
Mo M3MEHEHUI0 OKPacKU CMECK 3TUX ra3oB MOXHO CyanTb 06 M3MEHEHMM KOHLEHTpauum ee KOMMOHEHTOB,
TO €CTb O CMELLEHUN PAaBHOBECUS B CTOPOHY MPSMOW UM obpaTHOW peakuuun.

Wcnonb3oBaTb Npnbop, COCTOALMIA M3 OBYX COCyAOB (CM. pUCYHOK), 3anofiHeHHbIXx NO,, KOTopbii
YacTMyHO nonumepuayetcs go gumepa N,O, 1M HaxoaWUTCsi C HUM B BblLLEYKa3aHHOM PaBHOBECUN.

OpuH 13 cocynoB OMyCTUTbL B CTaKaH C ropsiieri BOLOW, a APYron - B CTakaH C XONOAHOW BOAOW WUiv

cHerom. [lo pesynbTatam HabniogeHun caenatb BbiBOAbl. B Kakylo CTOpoHy cme-
CTUIOCb paBHOBECUE B Kaxaom u3 cocyaoB? [atb ob6bsacHeHWe, UCxoas u3 npuvH-
umna Ne WaTenbe.

NabopaTtopHas paboTta k pasgeny 4
OBMEHHbBIE PEAKLIMUX B PACTBOPAX 3JNIEKTPONTIUTOB

Lenb pabomai: 3aKpenuTb OCHOBHbIE MOHATUS TEOPUM SMNEKTPOSIMTUYECKON OMCCOLMaLINM.

Onbim 1. O6pa3oeaHue MaslopacmeopuMbIX eeujecms.
. K pactBopy FeCl; npunutb paBHbii 06b€M pactBopa NH,OH.
. K pactBopy Pb(NO3), npunute pacteop KiI.

Onbim 2. O6pa3oeaHue 2a3006pa3HbIX NPOAYKMoas.
1. K pactBopy Na,CO3; npunutb pasbasneHHbin pacteop HCI.
2. K pactsopy NH,CI npunutb pasbasneHHbin pactBop NaOH. Cogepxumoe npobupky HarpeTb, BblAensio-
LMIrca ra3 onpegenutb nNo 3anaxy. HanucaTtb ypaBHEHUS XMMUYECKMX peakuMin B MOHHO-MOSEKYNSPHOM BU-
ae. OTmeTuTb Habnogaemble SBNEHUS.

Onbim 3. O6pa3oeaHue cabbix 3/71eKMPOSIUMOS.

K pactBopy CH3;COONa npunuTb paBHbIi 06bEM pa3baBneHHoro pactesopa H,SO,4 unn HCI. Cogep-
XrMMoe NpoOuMpKM crerka HarpeTb U Mo 3anaxy OnpeaenvTb, Kakoe coeanHeHne obpasyeTcsi B pesynbTarte
peakumu. Hanncatb ypaBHEHNE XMMUYECKON peakLuny B MIOHHO-MOMNEKYNAPHOM BUAE.

Onbim 4. PacmeopeHue ocadKos.

K pactBopy NiSO, npunuTb pactBop NaOH go obpasoBaHus ocagka. He oTdwmnbTpoBbiBasi ocajka,
pobaBuTb pasbasneHHbIn pactBop HCI. HanncaTtb ypaBHEHUS XMMUYECKMX PeaKLUii B MOHHO-MONMEKYSIPHOM
Buge. OTMeTUTb HabngaeMble sIBMEHNS.

Onbim 5. O6pa3ogaHue KOMMIIEKCHbIX UOHOS.

K pactBopy FeCl; npunutb pactBop NH4CNS mnn KCNS. HanvcaTtb ypaBHEHME XMMUYECKON peakuun
B MOHHO-MOJEKYNAPHOM Buae, MMes B BuAy, YTO B pesynbTate peakuun obpasyeTtcs KOMMIEeKCHoe coean-
HeHne [Fe (CNS)]CI, , auccounmpytoliee no ypasHeHunio [Fe (CNS)ICl, <« [Fe(CNS)]2+ + 2Cl°. OTmeTuTb
Habnogaemble ABNeHUs.

Onbim 6. CpasHeHUe XuMu4YecKol akmugHocmu Kucsom.

B ogHy npobupky go 1/3 ee obbema HanuTb 2 H. pacTBOP XITOPOBOAOPOAHOM KUCIOThI, @ B APYryo —
CTONbKO € 2 H. pacTBopa YKCYCHOW KMCMOTbl. BeibpaTb ABa OOMHAKOBLIX MO BENMYMHE KycOYvKa LMHKA U
Bpocutb B Kaxay Npobupky no Kycouky. B kakom cnyyvae Bogopopn Bblaensietcs aHeprudHee? Hanucatb
WOHHO-MONEKYNspHbIe ypaBHeHUs peakumn. O6bAacHUTL Habnogaemoe pa3nuyune B CKOPOCTAX peakuni.

N —
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Na6opartopHas paboTa k pa3geny 5
MNONYYEHUE N XAMWNYECKUE CBOUCTBA
KOMMNJNEKCHbIX COEOQUHEHUA

Lenb pabomabi. 13y4nTb cnocobbl MOMyYeHWs 1 CBOMCTBA KOMMIEKCHBLIX COEANHEHWIA.
Onbim 1. fQuccoyuayus deoliHol conu

B Tpu npobupkn Hanutb no 0,5 cm® pacTBopa ABOIHOI CoOnMM NH4Fe(S0y), 12H,0 (keneszoammo-
HWUHbIX KBaCLOB).

B nepsyto npobupky pobasutb 0,5 cm® pacTtBopa xnopuga 6apus. Yto Habnopaetca? Hanucatb
MOMEKynsipHOe U MOHHOE ypaBHEHUS peakLmu. Ha npucyTcTBue Kakoro MoHa B pacTBope OBOWHOM CONn yKa-
3bIBaET 3Ta peakuna?

Bo BTOpYlO Npobupky HanuTb okosno 0,3 cm® pacTtBopa TuoumaHata kanua KNCS. Yto npoucxogut?
HanucaTb ypaBHeHuMe peakumn. Kakon noH oOHapyXmBatoT 3TOM peakumnemn?

B TpeTbio Npobupky f06aBuTb 1 cM® pacTBOpa eaKoro HaTpa W HarpeTb eé Ha CMPTOBKE MOYTH [0
kunenus. MNogHecTn K oTBEpPCTUIO NPOobUpkK (He Kacasicb e€ CTeHoK) Genyto peHondTanenHoByo GyMaxky,
CMOYEHHYIO BOAOW. [10 U3MEHEHUIO OKpacKn MHAMKATOPHOM OyMaxku u no 3anaxy onpeaenvTb, Kakon ras
BblaensieTcs n3 npobupkn. O6paTnTe BHUMaHWE Ha xapakTep obpasylowerocs ocagka. Hanvcate ypaBHe-
HWe peakumu. Ha npucyTCTBME KakMX MOHOB B pPacTBOpE YKa3biBaeT 3Ta peakuma? YuutbiBas pesynbTaTtbl
onbITa, HaNUcaTb ypaBHEHUE ANEKTPONUTUYECKON ANCCOLMaLIMMA XeNe30aMMOHUIAHBLIX KBaCLOB.

Onbim 2. Juccoyuayusi KOMMJIEKCHOU coJiu.

Hanute B npobupky 0,5 oM’ pacteopa rekcaunaHodeppata (lll) kanua Ks[Fe(CN)gs] n gobasutb Takon
Xe obbém pacTBOopa TuoumaHata kanus. Yto Habnopgaetca? CpenaTb BbIBOA4 O HanmvymuM B pacTeope
K3[Fe(CN)g] cBOGOAHBIX MOHOB Fe**. HanucaTb ypaBHeHWe guccoumnaumm KOMNekcHon conu. Yem otnuya-
eTcs anekTponMTuyeckasl guccoumnaums OBOMHOWM COMM OT Auccouvauum conuv, cogepxaller YCTONYMBBIN
KOMIMIEKCHBIN NOH?

Onbim 3. [MosyyeHUe KaMUOHHbLIX KOMIJTIEKCOB.

Cynbgam mempaammurmedu (I1).

B npo6upky nomectuts 0,5 om’® pactBopa cynbdaTta mean n 0obasutb 25%-HbI pacTBOp aMmmuaka go nos-
HOro pacTtBopeHusa conu. OTMEeTUTb LBET MOJTyYEeHHOro pacTtBopa, 0OYCNOBMEHHbIN KOMMMEKCHBIM MOHOM
Meaw.

C y4éTOM KOOPAWHALMOHHOIO Ymucna MoHa-kommnnekcoobpasosaTens HanucaTb ypaBHEHME peakumm
B3aMMoencTBusa cynbdaTta Meam ¢ aMMuakoM 1 ypaBHEHUE OUCCOLMALIM KOMMITEKCHOW COSK.

KomnnekcHoe ocHogaHue HUKess.

Monyuntb ocagok rugpokcuaa Hukens (1), BHecs B npobupky 0,5 cm® pacTtBopa cynbdaTta HUKens u
Takou xxe obbéMm pacTBopa eakoro Hatpa. K ocagky AobaButb Heckonbko kanenb 25%-Horo pacteopa am-
Muaka. Yto npoucxoant? CpaBHUTbL OKPACKy MOHOB Ni** B pacTBope cynbdata HUKeNa C OKpackon nony-
YeHHoro pacTteopa. [pucyTcTBMEM Kaknx MOHOB 0OYCMOBEHa OKpacka pacTBOpPOB?

Hanncatb ypaBHeHus peakuuii: obpasoBaHua rugpokcuaa Hukens (Il), B3anmogencTsust rmgpokcmaa
HUKENS C aMMWakoM U ypaBHEHWE 3MEKTPONUTUYECKOW AMccoumaumnn obpa3oBaBLLIErocsi KOMMIIEKCHOIO OC-
HOBaHWS (KOOPAMHALMOHHOE uyucno moHa Ni**=6). Kakoe ocHoBaHWe SIBRSieTCS Gonee CUmbHbIM: NpPOCTOe
unu komnnekcHoe? OTeeT ob6ocHoBaTh. HasBaTbk KOMMNEKCHOE OCHOBAHUE HUKENS.

Onbim 4. [lony4eHue aHUOHHbIX KOMIJIEKCO8.

'ekcagpmopogpeppam (Ill) Hampus. B npobupky Hanute 0,5 cm® pacTtBopa xnopuga >xenesa (Ill) n
[06aBUTL okomno 1 cm® dhTopmaa HaTpus. Kak nameHunack okpacka pacrteopa? Kakue noHbl obycnaenuvsatoTt
3TO u3MeHeHne? Hanncatb MOMNeKynspHOe N MOHHOE ypaBHEHVE peakunv; ypaBHEHME 3TEKTPONTUTUYECKON
Avccoumasmmn KoMNIeKCHon conu. HaseaTtb NOMyYeHHY KOMMIEKCHYO COfb.

[udpokcokomriekcsbl. B Tpyu Npobupkm NOMecTUTb pasgernibHO pacTBoOpbl conew LuHka, xpoma (l1l) n
anioMUHNA N B KaXKayl U3 HUX 0o06aBuTb NO Kannsam pacTBop eakoro Hatpa. ObpaTtuTe BHUMaHWE BHavane
Ha BbiNageHne 0CaKoB, a 3aTEM Ha UX pacTBOPEHUE B N30bITke pacTBopa LLEMNOYM.

HanncaTtb ypaBHeHMA NpoAenaHHbIX peakumi, yanTbiBasi, YTo 06pas3yoTcs pacTBOPUMBIE TMOPOKCO- U
rmagpokcoakBakomnnekcbl. Kakumu csorncteamu obnagatT ruapokeuapl LmMHka, xpoma (I11) n anomMmuHmns?

Onbim 5. CoeQuHeHUs1 C KOMMJIeKCHLIM KamuUOHOM U aHUOHOM.

B npobupky k 0,3 om® pacTtBopa rekcaumaHogeppara (Il) kanusa Ky[Fe(CN)e¢] npunute 0,5 cm® pacTtBo-
pa cynbdaTa Hukens. K nonyyeHHoMy ocagky rekcaumaHodeppata (l1) Hukens no6aesutb 25%-Hbin pacTBOp
aMMmaka g0 MOSIHOro pacTBOpeHuMs ocagka (Oombloro mM3bbiTKa pacTBopa aMMumaka cnegyeT maberatb).
O6pasyoTtca bnegHo-nunosble kpuctannbl komnnekcHon conu [Ni(NHs)elo[Fe(CN)g].

HanucaTtb ypaBHeHusa peakuumn obpasoBaHusa rekcaumaHodepparta (ll) Hukens M B3aMMOAeNCTBUSA
3TOM COMM C pacTBOPOM ammuaka. HanucaTb ypaBHEHME 3neKTponUTUYEeCcKon Anccounanum KoOMMNIeKCHON
conu [Ni(NH3)e]2[Fe(CN)e] v HasBaTb eé.

Onbim 6. [Quccoyuayusi KOMMNIEKCHbIX UOHOB.

Pa3spyweHue komnnekca rpu pasbasneHuu pacmeopa

B npobupky nomectutb 0,5 om® pacTtBopa cynbata Hukens (II) n npubaButb K HEMY pacTBOp aMMua-
Ka [0 U3MEHEHWS OKPACKU, XapaKTepHOW Ar1si KoMnnekcHoro noHa [Ni(NHs)g]** (onbIT 3).

3artem pa3baBuTb NONyYeHHbI pacTBop Bogon. Yto HabnogaeTca? O HanUuMM Kakux MOHOB CBUAE-
TenbCTBYeT MNOSABMAIOLLAACSH OKpacka?

19



OObsACHUTL Habntogaemble sBNeHnst. HanucaTtb ypaBHEHWE peakLmn 06pa3oBaHnst KOMMIIEKCHOIO CO-
e0VHeHUs, ypaBHEHNE ONCCOLMaLMN KOMMIIEKCHOMO MOHA U BblipaXeHue AN ero KOHCTaHTbl HECTOMKOCTH.

PaspyweHue komrnekca rnpu ocaxdeHuuU Komrnekcoobpasosameris.

MonyunTb pacteBop KomnnekcHon conv [Cn(NHs),]SO, (onbiT 3) 1 pasgenutb ero NOpoBHY B ABE MpoO-
6upkn. B ofHy 13 HUX npnbaBuTb 0,5 cM> pacTBOpa eaKoro HaTpa. MMelTcs N BUAMMbIE M3MeHeHus? B
OpYyryto npobupky BHECTM Takomn e 06bEM pacTBopa cynbduaa ammoHus. Habniogaetca nu BeinageHue
YépHoro ocagka?

HanvcaTtb ypaBHeHVE 3NeKTponuTMYECKon guccoumnaumm KOMMNIEKCHOro noHa [Cl/l(NH3)4]2+ N BbIpaxe-
HWe ANst ero KOHCTaHTbl HecToMKoCcTU. OBBACHUTL HabnogaeMble SABMNEHNUs, ICXOAA U3 AaHHbIX O BENUYMHAX
MPcyony2 1 MPeys.

NabopaTtopHas paboTa k pasgeny 6
OKUCITUTENIbHO-BOCCTAHOBUTEIbHbIE PEAKLIAU
Lenb pabomabi: N3y4nTb Ha NPakTMKe 0COGEHHOCTU OCHOBHbIX TUMOB peakumit
OKWCIEHNA-BOCCTAHOBIEHNS.

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

lMomecTuTb B 0AHY NPOBMPKY KyCOYeK MEAHOWN CTPYXKKM UMW MPOBOSIOKK, B APYTYH — KyCOYeK LIMHKa 1
npmbaBuTb B Kaxkayto Npobupky no 6-8 kanens 2 H. pactBopa H,SO,4. HanucaTe ypaBHEHUSA peakuun B Cry-
Yyasx, Korga OHW NPOTEKaloT, U yKa3aTb, Kakow MOH BbINONHAET dyHKuuio okucnutens. O6bACHUTL pasnuuuns
B NOBEAEHWM MEeTarnmnoB, MICX04s U3 3HaYeHUN CTaHAaPTHbIX NOTEHLMAanoB CUCTEM.

Onbim 2. OkucneHue cynbghama xene3a(ll) duxpomamom Kanusi.

B npo6upky HanuTb 0,5 cM® pacTBopa anxpomata kanusi K,Cr,O7, HECKOMBKO Kanemb CePHOM KUCTOTbI
n gobasutb pactBop FeSO, lNMoka ANXpOMaT-UOHbI NMOMHOCTBIO HE MPOPearMpytoT, OPaHXeBbIN LIBET UX B
coueTaHUM C LiBETOM 06pasylolyxcs MapaTMpoBaHHbIX MoHoB Cre* npuaaéTt pacteopy 6ypoe okpaluusa-
Hue. MNMoatomy gobasneHne pactBopa cynbdaTa xenesa (Il) no kannsm crnegyeT BECTU OO OOCTWKEHUS yC-
TOMYMBOI OKpackn. B kakon LBEeT oKkpalleH pacTBop? Hanucatb ypaBHeHWE peakuun.

HanncaTtb anekTpoHHble hOpMyIbl ANt MOHOB METAaroB B BbICLUMX CTEMEHSIX OKUCIEHUS: XPOM, BUC-
MYT, peHuin. Ha oCHOBaHWUM 3NEeKTPOHHBLIX hOPMYI PELUMTb BOMPOC, MOTYT M OHW SABMASATLCH B XMMUYECKMX
peakumnsix OKUCINTENSAMU NN BOCCTAHOBUTENAMU?

Onbim 3. OkucsieHue cynbghuma Hampusi nepMmaH2aHamoM Kaslusi.

B npobupkn Hanutb no 1 cm® pactBopa KMnO, . B nepsyto gobasutb 1 cm® 2 H pacTBopa CepHOMn Ku-
CnoTbl, BO BTOPYO - 1 cm® AVCTUNNMPOBaHHOW BOAbI, B TPEThIO — 1 cm® 2 H pactBopa KOH. B kaxgyto npo-
OumpKy 00BaBWTb MO KpUCTANNUKY Cynbduta HaTpus.

3anucatb HabnMOOEHNs, COCTaBUTbL YPaBHEHUSA OKUCIUTENbHO-BOCCTAHOBUTENb-HbIX peakumMn u o6b-
ACHWUTb pe3ynbTaTtbl OnbiTa (PUONeToBas okpacka xapakrepHa Ans noHoB MnO,, 6ecuBeTHas — AN MOHOB
Mn2+, 3eneHast — a4ng NOHOB MnO42', KOPUYHEBLIN LBET nmeeT MnO,).

Onbim 4. OkucneHue cynbghama xese3sa (ll) duxpomamom u xpomMamom Kasusi.

HanuTe B ogHy npobupky 3 Kannu pacTtBopa AnXpomara Kanusi U CTOMbKO e 2 H. pacTBopa CEPHOW Ku-
CnoTbl, @ B APYyryl0 — pacTBoOp XxpomaTta kanus (He nogkucnss). [JobaBuTb B Kaxaylo NPOBMPKY HECKOMNbKO
kpuctannukos conn Mopa. OTmeTuTb HabnogeHnsa 1 HanMcaTb YpaBHEHUSA COOTBETCTBYIOLLUX peaKkLun.

Onbim 5. Bzaumodelicmeue uoda ¢ pacmeopomM WEnoyu.

K 1 cm® iloaHoit Bogbl A06aBUTb HEGOSbLLOE KOMUYECTBO 2 H. pactBopa NaOH. 3anucatb Habnoge-
HWSI, COCTaBUTb yYpaBHEHME OKUCIUTENbHO-BOCCTAHOBUTENBHOW peakuun, y4uTblBas, 4To obpasyeTtca nogat
W NOAVA HaTpus.

Na6opaTopHas paboTa k pasgeny 7
YMNPAXHEHUA C MEPHOW NOCYO0oN

Lenb pabomai: MMony4nTb NpakTUYECKUE HaBbIkU paboTbl C MEPHOWM XMMUYECKOWM Nocyaomn

Xo0 pabomal. 3anonHUTbL OUCTUINMPOBaAHHOWM BodoMN BopeTKy, NUNeTKy, MepHyto konody, cobnogas
COOTBETCTBYIOLLME NpaBuna nonb3oBaHUs MepHon nocyaon. MNpaBubHOCTL 3anonNHEHUsI NPOBEPUTL Y Npe-
nogasarens.

Cpenatb 3anvcu o6bemMa cocyaoB B pabouyer TeTpaam ¢ ykasaHuem Tpebyemoi TOUHOCTU:
VotopeTku =
Vnnnetku =
VMepH. Konbbl =

3apucoBaTb MEHWUCK.

M3MEPEHME OB BEMA KANJIN
N3mepunTb ¢ nomoLLblo GlopeTkn 06bem 50 kanenb QUCTUNIMpoBaHHOM Boapl. [poBepuTh namepexHne 3
pa3a. PaccuntaTtb cpegHee 3Ha4yeHne oobEMa.
CpenaTb 3anucu B paboumnx TeTpagsx:
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Vo)
Vso(2)
Vso(3)

Vso(ep) =
Mocuutatk cpeaHuin 06wEm kannm no gopmyne Ve = Vs (ep)/ 50

Na6opaTopHas paboTa k pasgeny 7
CTAHOAPTU3ALUA PACTBOPA KUCIOTbI MO TETPABOPATY HATPUA

KoHueHTpauuio 1 TUTp pacTBopa KUCINOTbl yCTaHaBNMBAalOT NO CTaH4APTHOMY pacTBopy TeTpabopara
HaTpus:

NazB407 + 5H20 + 2HCI = 2NacCl + 4H3803,
B4O;" + 5H,0 + 2H" = 4H;BO:.
Lenb pabomsi:

OnpegenuTb MONSAPHYIO KOHLIEHTPAaLMIO 9KBMBareHTa 1 TUTP pacTBopa KUCMOThI.

Peazenmnbi:

ConsHas kncnota, HCI, ~ 0,1 H pacTBop — uccnegyembin pacteop.

TeTtpabopat HaTtpus, 0,1000 H (Na,B,0; -10 H,O) — cTaHOapTHbIV pacTBop.

MugukaTop meTunosbin opaHxesbi, 0,1 % pacTtsop.

IMopsidok ebInosiHeHUs1 pabomsbi:

1. TwaTtenbHo BbIMbITb BIOPETKY OUCTUNNMPOBAHHOW BOOOW M ABaXObl ONOSIOCHYTb HEGOMLLLIMMM
NopLMAMN NPUTrOTOBINEHHOIO pacTBOpa KUCIOThI A1 yaaneH s OCTaTKOB BOAbI.

2.  Bropetky 3anonHutb pactsopom consHow kucnotel HCI (He 3abydbme 3anonHums «HOCUK» 6ro-
pemku u cHamMb ¢ 6ropemku 80poHKy!), yCTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» OTMeTke.

3. B kaxpgyro kOHu4eckyto konby ans TMtpoBaHus BmectumocTbio 100 cm® OTMEPUTb NMUNETKOMN MO
10,00 cm® CcTaHgapTHoro pactBopa Tetpabopata Hatpus Na,B,0,;, nobasutb 20 cm® OUCTUNNMPOBAHHOM
BOAbI, 2 Kannm MeTUnoBoro opaHxeBoro.

4. TlpuroToBuTb «CBUAETENb» — PACTBOP, KOTOPbLIA UMEET OKPACKY, [0 KOTOPOW cnefyeT TUTpoBaTh
ncenegyemMbin pacteop. [na npurotoBneHus «CBMAGTENSA» B KOHUYECKYHO konby Ana TUTPOBaHWS BMECTMU-
MocTbto 100cM™ BHOCAT MEPHbIM LUMNUHAPOM 20 CcM™ AUCTUNIMPOBAHHOW BOAbI, 2 Kanin MeTUIIoBOro opaH-
xeBoro n 1-2 kannu 0,1 H pacTBopa kucnoThl. [Mpy 3TOM pacTBop AOIMKeH npuobpecTtn cnaboe, HO 3ameT-
HOE PO30BOE OKpaLUMBaHWE.

5. TuTpoBaTtb pacTBop TeTpabopaTta HaTpus pacTBOPOM COSSIHOWM KUCIOTbl 4O M3MEHEHUS] OKPACKU
pacTBOpa U3 XeNTol B OpaHXeBYIO (B NPUCYTCTBMM «cBUAeTensa»). NpoBectu Tpu napannenbHblX TUTPOBa-
HUS. PeaynbTaTbl TpeX TUTPOBaHWIA AOMKHBI OTIIMYATLCS APYr OT Apyra He Gonee yem Ha 0,10 cm®.

6. PesynbTaTbl 3aHecCTM B Tabnuuy u ctaTuctTuyeckm obpaboTarsb.

Tabnuua
PesynbTartbl nsamepeHui
Ne TUTpoBaHUs O6bem pacTeBopa, CM°
NazB407 HC|
1 10
2 10
3 10
\ (NazB407) cpepHui — 10 \Y (HCI) cpeaHui —
Pacuem:

1) KoHueHTpaumo KuCnoTbl paccuntatb no popmyne:
C (HCI) =C (NaZB4O7) ' V(NaZBAO7) cpeaHui v (HCl) cpenHwity

2) TwuTp KMCNOTbI paccumTaTb No popmyne:
T(HCI) = C (Na,B,0-) - M, (Na,B,0-) / 1000,
3) lMonpaBoYHbI KOIDULMNEHT KUCMOThLI paccunTaTtb no popmyne:
Cu
K (HCl)popp = —— 24
H(meop)
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NaGopaTtopHas paboTa k pasgeny 7
ONPEAOENEHUE COOEPXXAHUA LWENOYYX B PACTBOPE
CTaHaapTM3MpOBaHHbIV PacTBOP KUCIOT CRYXUT AN ONpefeneHns COAEPXKaHUs LLenoYen B pacTBo-
pax. B ocHOBe MeToga NexuT peakuus HenTpanusauuu:
NaOH + HCI = NaCl + H,0O
OH™ + H" = H,0.
Lenb pabomber.
OnpegenuTb copepXxaHue LWenovm B Nccrnegyemom pacTBope.

PeazeHmnbi:
Mmppokcua HaTpua NaOH — nccnegyembli pactsop
Consanas kucnota, HCI, .... H pacTBOp — CTaHAApPTU3MPOBAHHBIN pacTBOp (TUTP onpeaensieTcd B na-

©opaTopHow paboTe Ne 3).
WugukaTop meTunosbin opaHxesbiv, 0,1 % pacTtsop.

lMopsidok ebironHeHUs pabomsbi:

1. MNonyunTb y npenogasaTens nccnegyembli pactTeop LWenoyu, 3annucaTtb ero Homep.

2. TwaTenbHo BbIMbITYIO W 3aTEM OMOSIOCHYTY0 PacTBOPOM KUCHOTbI BopeTKy 3anonHuTb ctaHaap-
TM3NPOBaAHHBLIM PACTBOPOM KUCHOTbI (He 3abyO0bme 3anonHuUmb «HOCUK» Bropemku u cHAMb ¢ 6ropemku 8o-
POHKy!), ycTaHOBWTb YpOBEHb pacTBopa TOYHO Ha «0» oTmeTke.

3. B konby gnsa tutpoBaHusa otmepuTb nunetkon 10,00 cm® uccregyemMoro pacrteopa Lernoyu, go-
6aBnTb MepHbIM UmnuMHgpom 20 cm® ONCTUNNMPOBaHHOW BOAbI, 2 Kannv UHAMKaTOopa METUIOBOro opaHxe-
BOro.

4. TlpUroToBUTb «CBMOETEMNbY — PAcTBOP, KOTOPbIN MMEET OKpackKy, 4O KOTOPOW crieqyeT TUTpoBaTb
nccneayeMblv pacTeop. [nsa npurotoBneHus «CBMAETenNsi» B KOHWYECKYHO KONOy Ans TUTPOBaHUS BMECTU-
MOCTblo 100cM® BHOCST MEpHBLIM LnHAPOM 20 CM® AUCTUNNMPOBAHHOM BOAbI, 2 Kanmn MeTUMNOBOMO OpaH-
xeBoro un 1-2 kannu 0,1 H pacTeopa KucnoTbl. [1pn aTOM pacTBOp AormKeH npuobpectn cnaboe, HO 3ameT-
HOe pOo30BOEe OKpaluvMBaHue.

4. TuTpoBaTb pacTBOp LUENoYM pacTBOPOM COSISIHOWM KMUCOTbl A0 M3MEHEHMS OKpacku pactesopa u3
XenTton B 6negHO-po30BYIO (B NPUCYTCTBMU «cBUAeTens»). Nposectn Tpu napannenbHbiX TUTpoBaHus. Pe-
3ynbTaTbl TPEX TUTPOBAHMI OOMXKHbI OTNIMYATLCA APYr OT apyra He 6onee, yem Ha 0,10 om®

5. PesynbTaTtbl 3aHecTV B Tabnuvuy n ctatuctmyeckn obpabotaTtb. Belumcnntb HOpMarnbHYyO KOH-
LeHTpaumio wenoyn. Belumcnnte konmdectso wenoun B 100,0 cm® nccnegyemMoro pacrtsopa. Belumcnutb
OTHOCUTENbHYIO OLWMOKY aHanu3a, B3sB UCTUMHHbIN pe3ynbTaTt aHanusa y npenogasaTens.

Tabnuya
PesynbTatbl UsmepeHui
Ne TutpoBaHus O6beM pacTBOpa, CM°
NaOH HCI
1 10,00
2 10,00
3 10,00
V (NaOH) ¢pepnn = 10,00 V (HCD) cpepmi =
Pacuem:

1) KoHueHTpauuio wenoyn paccymtaTb No opmyne:

C (NaOH) = C (HClI) - V (HCI) cpeqrmi / V (NaOHg cpenHMii -

2) KonuuecTso wwenoun B 100,0 cm® (/100 cM® ) MccrielyeMoro pacTBopa paccuuTtaThb no dopmyre:
Maon = C (NaOH) - M, (NaOH) - Vo / 1000

3) OTHocUTENBHYO OWNOKY aHanu3a paccumMTtaTb No hopmyne

- |C(npa7<m) - C(ucm)|
C(ucm)

-100%

Na6opartopHas paboTa k pasgeny 7
CTAHOAPTU3ALMSA PACTBOPA KMnO4 MO WABENEBOW KUCIIOTEeHTa),TBOpa,3a paccunTaTh No
¢opmyne apeomeTpy.
Peakuma mexay okcanaT MOHamu C2042_ M nepmaHraHat noHamu MnO, npoTekaeT B HECKOSIbKO
cTagui 1 Ang ee Havana HeobGxoaAnmo NpUCYTCTBME B pacTBope XoTH 6bl cneos noHoB mapradua (11) Mn?*:
MnO,” + MnC,0, = MnO,* + MnC,0,".

MaHraHaT—1oH MnO,” B BOAHOM pacTBope BGbICTPO OUCMPONOPLMOHMPYET:
Mn (VI) + Mn (II) =2 Mn (1V),
Mn (VI) + Mn (1) = 2 Mn (l11).
MapraHey, (l1l) o6pasyeT okcanatHble komnnekcbl coctaBa Mn(C,0,), , roe n =1,2, 3; oHn megn-
NeHHO pasnaratTcsa ¢ obpasoBaHmem Mn (II) u CO,. Takum oOpa3om, Noka B paCTBOPE HE HAKOMUTCS B JOC-
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TaTOuYHbIX KOHUEHTpaumsix mapraxel (I1) peakumst mexgy MnO, 1 C,O4 npoTekaeT oveHb MeaneHHo. Korga
e KOHUeHTpaumsi mapraHua (ll) gocturaet onpeneneHHoW BEeNUYUMHbI, peakuusi HauuMHaeT npoTekaTb C
OOnbLLIOK CKOPOCTbLIO.

CxeMaTU4HO peakumto Mexay okcanat MoHaMu 02042' M nepmaHraHaTt noHamm MnO,; MOXHO npega-
CTaBUTb ypaBHEHNEM:

C,0, + MnO,” + 16H" = Mn** +10CO, + 8H,0.
WNcnonb3yeTcs npsiMoe TUTpOBaHWE CTaHOapTHOrO pacTBopa LUaBeneBOW KUCMOTbl pacTBOPOM nep-
MaHraHarta B KUCNoW cpeae.

Llenb pabomei:
OnpeaennTb KOHLUEHTPaUUIo 1 TUTP pacTBopa nepMaHraHaTta kanus.

Peakmusni:

MepmaHranaTt kanus, KMnOy, 0,05 H — nccnegyemsin pacTeop.
CepHas kncnota, H,SO,4, 2 H pacTBop.

LLlaBenesas kncnota, H,C,0,, 0,0500 H - cTaHgapTHLIA pacTBOp.

lNopsidok ebinonHeHuUs1 pabomai:

1. BropeTKky 3anonHWTb pacTBOpPOM nepmaHraHata kanus KMnO,. (He 3abydbme 3anoniHumsb
«HOCUK» 6lopemKu u CHsImb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» oTMeTKe.
2. B konby ans tutposaHunsa BMectumocTbio 100 cm® MEpHbIM UMnMHgpoMm gobasutb 20 oM’

H,SO, n HarpeTb go 80 — 90 °Cc.B ropsymi pacteop nunetkon BHectn 10,00 cm® pacTtBopa H,C,0, - 2H,0

3. OTTMTpOBaTL pacTBOp LLABENEBOW KUCIOTbl pacTBOPOM NepMaHraHata Kanusi, NpyyeM B Hadarne
TUTPOBaHMA criegytoLlyto kanno pactsopa KMnO, npubaBnaTe NULLb NOCMe TOro, Kak COBEPLUEHHO Mcyesna
oKpacka OT npegbiaylien kannu. 3atem, yBennumB CKOPOCTb TUTPOBAHWS, TUTPOBaTb 4O NOsiBNeHus bnepn-
HO-PO30BOW OKpacku, ycton4maon B TedeHune 30 c.

4. MpoBecTn Tpu NapannenbHbIX TUTPOBaHUS. Pe3dynbTaTbhl TpEX TUTPOBAHMI OOJMKHBI OTNNYaThCA
Apyr ot gpyra He 6onee yem Ha 0,10 cm’.

5. PesynbTaTthbl 3aHecTu B Tabnuvuy n ctatuctnyecku obpaborats.

Tabnuuya
PesynbTartbl nsamepeHui
Ne TUTpoBaHUs O6bem pacTBopa, cM”
H2C204 KMnO4
1 10
2 10
3 10
V (H2C504) cpenumi = 10 V (KMNOy) cpepmin =
Pacuem:

1) KoHueHTpauuio nepmaHraHaTta kanusa paccumtartb no dopmyne:

C (KMnO4) =C (H2C204) -V (H20204) cpenHuit IV (KMnO4) cpeqHuii-

2) TwuTp nepmaHraHaTa kanus paccumTaTtb no popmyne:

T(KMnOy4)= C (KMnOy) - M, (KMnO,) / 1000

3) MNonpaBoyHbI KOIDULMEHT NEpMaHraHaTa Kanusa paccyntatb no gopmyne:

CH npakm
K (KMNO)pomp = ——2)

CH (meop)

Na6opaTopHas paboTa k pasgeny 7
OMNPEOENEHUWE COOEPXXAHUA XXENE3A () B PACTBOPE
MeToa ocHOBaH Ha B3aUMOAENCTBMN MOHOB Fe® ¢ nepmMaHraHat-moHamu MnQOy,
2MnO, "+ 10Fe* + 8H" = 2Mn** + 5Fe,>" + 8H,0;

CyTb onpegeneHust B NpssMOM TUTPOBaHUKM pactBopa conu xenesa (lI) TMTpoBaHHbIM PacTBOPOM
KMnO, B kucnown cpege.

Llenb pabomei:

OnpepgenuTb cofepxaHue Xernesa B aHann3MpyemMom pacTBope.

Peakmussbi:

MepmaHraHaTt kanusa, KMnQy, ....H pacTBOp — CTaHOAPTU3NPOBaHHbLIA pacTBOp (CM. NpeabiayLLyto pa-
6oTy).

CepHas kncnota, H,SO4, 2 H pacTBop.

PacTteop conu Fe” - uccnenyemblin pacteop.

lNopsidok ebinonHeHUs1 pabomsi:
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1. PactBop 3agayv B MepHou konbe JOBECTU A0 METKU AUCTUMMMPOBAHHOW BOOON. BbIPOBHATL KOH-
LleHTpaLuMto MoNy4YeHHOro pacTBopa (TwaTeNbHO nepemeLuathb).

2. B kaxayto konby ans tTutposaHusa BMectumocTsto 100 cm® oTMepuTh NUneTkoit no 10 cm® nccre-
AyeMoro pacteopa.

3. B kaxayto nopuuio TMTpyeMoro pacteopa gobasutb 10-15 cM® 2 H pactBopa H,SO, (oTMepuTb LK-
NMHAPOM).

4. bropeTKy 3anonHWTb pacTBOpoM nepMaHraHaTa kanusa KMnO,. (He 3abydbme 3anosiHump «HOCUK»
6ropemku u cHAMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTbL YPOBEHb pacTBOpa TOYHO Ha «0» oTMeTKe.

5. OTTUTpOoBaTh UCCNeayeMbit pacTBOP PacTBOPOM NepMaHraHata kanusa ao 6neaHo-po30BOKN OKpa-
cku. MNpoBecTn Tpu napannensbHbiX TUTPOBaHWS. Pe3ynbTaThl TpeX TUTPOBAHUIA AOMKHbI OTAMYATLCS Apyr OT
apyra He Gonee yem Ha 0,10 cm®.

6. PesynbTaTbl 3aHeCTV B Tabnuuy u ctatuctmdeckn obpaboTtate. BeluMcnuTe KONMYECTBO xenesa B
250,00 cm® nccnegyeMmoro pacteopa. BbluMcnnTb OTHOCUTENBHYK OWMOKY aHanu3a, B3siB UCTUMHHbIA pe-
3ynbTaT aHanu3a y npenogasarerns.

Tabnuuya
PesynbTatbl nsmepenui
Ne TUTpoBaHus O6bem pacTBOpa, CM°
Fe” KMnO,
1 10
2 10
3 10
\ (Fekr ) coemmnin = 10 V (KMNO,) cpeprmin =
Pacyem:

1) KoHueHTpauuto xenesa paccuutatb no opmyne:

C (Fe*" ) = C(KMnO,) - V (KMNOy) epemin ! V (FE™ ) cpemuni -

2) Konu4ecTBo xenesa B 250,00 cm™ nccrnegyemoro pactsopa paccuntatb no opmyne:
m(Fe®) =C(Fe” ) My (Fe® ) Vioneu/ 1000

3) OTHocuTenbHy OLWNOKY aHanmM3a paccumTaTtb Mo opMyne :

_ |C(npal<m) - C(ucm)|
) C(ucm)

-100%

Na6opaTopHas pabota k pasaeny 7
OMNPEQOENEHME OBLUEN XKECTKOCTU BOAObI
CraHpapTusauusa pacteopa TpunoHa b (3OTA, komnnekcoHa lll)

CyTb MeTOda COCTOMT B MPAMOM TUTPOBAHWM CTaHOAPTHOrO pacTBopa cyrbdarta MarHus pactBopoM
TpunoHa b (NayH,Y) B npucytcTBMmM nHamnkatTopa apuoxpoma yepHoro T:
Na,H,Y + Mg?" = Na,MgY + 2H?*".

Lenb pabomsbi: OnpeaennTb KOHLEHTPaLMIO U TUTP pacTBopa TpunoHa b ona nocnegytouero uc-
Nnonb30BaHWs ero B ka4ecTBe CTaHA4apTHOro pacTeopa.

Xo0 pabomnbi:

1. TwartenbHO BbIMbITYO BHOPETKY MPOMbBITL PacTBOPOM TpunoHa b 1 NoaroToBuTb K TUTPOBaHMUIO
(He 3abydbme 3anosIHUMbB «HOCUK» BI0opemKu u CHMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb PacTBO-
pa To4HO Ha «0» oTMeTKe.

2. B koHuYeckyto konby ans TutposaHus nuneTtkon otmeputs 10,00 om’® CcTaHfapTHOro pacrteopa

3. OTmepuTb umMnuHapom n Bnutb 100 cm® ONCTUNIIMPOBAHHONM BOAbl, 406aBUTL 5 M aMMmnayHom
OydepHon cmecu 1 Ha koH4ymke wnatens 20—30 mMr cMecu aprMoxXpoMoBOro YepHoro T 1 xmopuga HaTpus.
PacTtBop TwaTensHO nepemeLuats.

4. MepneHHo, No kannsam, TUTpoOBaTb PacTBOPOM TpuroHa b 4o MOMeHTa nepexoda okpacku pac-
TBOpA 13 BULLHEBO-KPACHON B CUHIOKO.

5. lNMpoBecTtu Tpu napannenbHbIX TUTPOBaHUA. Pe3ynbTaThl Tpex TUTPOBAHWUIA AOMKHbI OTNIMYATLCS
apyr ot gpyra He 6onee yem Ha 0,10 om’.

6. PesynbTaTthbl 3aHecTu B Tabnuuy n ctatuctnyecku obpaborats.

PesynbTatbl usmepeHui Tabnuya

Ne TuTpoBaHus O6bem pacTBOpa, CM°
MgSO, | QOTA
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1 10,00
2 10,00
3 10,00
V (MgSOy) cpeprmn = 10,00 V (OOTA) cpepmi =
Pacyem:

1) KoHueHTpauuto TpunoHa b paccuntatb no doopmyne:
C (GHTA) =C (MgSO4) v (MQSO4) cpeaHuit /AY (S,D,TA) cpeaHmit-
2) Twtp TpunoHa b paccumTtaTb no popmyrne:
T(3OTA)= C(3ATA) - M, (340TA) /1000
3) lMNonpaBoyHbIv kKO3 ULMEHT TpunoHa b paccuntate no popmyne:
C

H nhpaxm |

K (SD-TA)nonp = CHJn L
eop

OnpepeneHne obLen XXeCTKOCTU BOAbI
CyTb MeTOOa COCTOUT B MPSMOM TUTPOBaHWM MUccregyemon Boabl pacTtBopom TpunoHa b (NaH,Y) B
NPUCYTCTBUMN MHOWKaTOpa 3pMoxpoma YyepHoro T:
NayH,Y + Mg* = Na,MgY + 2H**;
Na,H,Y + Ca’* = Na,CaY + 2H*",

Lenb pabomsbi: Onpepenutb oOLLYH XECTKOCTb Mccriegyemon Bodbl METOAOM XenaToMeTpuye-
CKOro TUTPOBAHUA.

Xo0 pabomnbi:

1. TwaTenbHO BbIMbITYHO OHOPETKY NPOMbITE PAaCTBOPOM TpunoHa b u nogrotoBuTb K TUTPOBAHMIO
(He 3abydbme 3arosiHUMb «HOCUK» b6ropemKu U cHAMb ¢ 61opemku 80pOHKY!), yCTaHOBUTb YPOBEHb PacTBO-
pa TO4YHO Ha «0» OTMETKe.

2. B koHu4eckyto kondy nunetkon otMeputb 100,00 cm® nccnegyemon Boapl, 4o6aesutb 5 cm® am-
MuadHon OydepHon cMecn 1 Ha koH4YMke wwnaTtens 20-30 Mr cMecu 3pMoOXpPoOMOBOro YepHoro T u xnopuaa
HaTpus. PacTBop TwaTeneHoO nepemeLlarhb.

3. MepgneHHo, xopowo nepemellnBasi, TMTpoBaTb pacTBOpPOM TpurnoHa b go nepexoga okpacku
pacTBopa 13 BMLLUHEBO-KPACHOW B CUHIOHD.

4. lMpoBecTu Tpy NapanmnenbHbIX TUTPOBaHUA. Pe3ynbTaThl TpeX TUTPOBaHWIA JOJDKHBI OTNNYaThCA
Apyr oT gpyra He bonee yem Ha 0,10cm°.

5. PesynbTaTthbl 3aHeCTu B Tabnuuy n ctatuctnyecku obpaborats.

Tabnuuya
PesynbTaTtbl usamepeHuim
Ne TUTpoBaHust O6bem pacTBoOpa, CM®
H,O OOTA

1 100,00

2 100,00

3 100,00

V (H20) cpenmin = 100,00 V (BOTA) cpenmmi =

Pacuem:

O6uasn ecTKoCTb BoAbI [MSKB/ﬂ,MS] paccuuTbiBaeTcs no gopmyne:

CulDITA x V [ DATA [ ¢peonuiti
= VIH,00

x 1000

NabopaTtopHas paboTa k pasgeny 8
XuMunyeckue cBOMCTBa AUcaxapuaoB M HecaxaponogoGHbIX Nonucaxapuaos.

Llenb — n3yuntb Ha NpakTUKe OCHOBHbIE XMMUYECKME CBONCTBA AUCAXapuaoB U HecaxaponogobHbIX
nonucaxapugos.

O6opyaoBaHue: Habop NPoBMPOK, CTEKNMSIHHbIE NanoYKX, MepHble NPOOUPKKN, CIMPTOBKA, BOAsIHAsA
BaHs.

PeaktuBbl: 10 1 40%-HbIn pacTBOp ruapokcuaa HaTpus, 7%-Hbld pacTtBop cynbgata meaun, 1%-Hble
pacTBOpbl caxapo3bl 1 nakto3bl, peaktns ®enuHra, 10%-HbiIi pacTBop cynbdata kobanbta , 10%-HbIn pac-
TBOP CEPHON KUCMOThI, peakTus CenuBaHoOBa, pacTBOp noda B MOAUCTOM Kanuu, 2%-HbI pacTBOp Kpaxmana,
KOHLIEHTPMPOBaHHas CONsAHasi KUCNoTa, KOHLEHTpupoBaHHasa cepHas kucnota, 30%-Hbli pacTBOp rMapoKCu-
ha HaTtpus, peaktus denuHra, AMCTUNNUMPOBaHHAA BOAA.

OnbIT 1. CBOMCTBaA AUCaxapmMaoB, 06yCnoBrieHHbIe HanuuMeM rmapoKCUNbHbIX rpynm.

B nBe npobupku Hanutb no 1 mn 10%-Horo pacTeopa rmapokcuaa HaTpus u Aecatb
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kanenb 7%-HoOro pacTteopa cynbdata Mmean, obpasyeTca amopdHbIA 0cadok rmagpokcuga meagu ronybo-
ro useta. B ogHy npobupky HanuTe 1 MM NakTo3bl, BO BTOPY- 1 MN caxaposbl, Mpu BCTPSAXUBaHUN OCagoK
rmapokcuaa Meay pacTBOpsieTCsl, paCTBOPbI OKPALLUBAOTCSH B CUHWI LBET.

Oncaxapuabl, ABMSASCb MHOrOAQTOMHBIMW CNMPTaMu, FIErko pacTBOPSIOT rmapokcug meam ¢ obpasoBa-
HMeM pacTBopa TEMHO-cuHero ueTa. ObpasyeTcs coeguHeHne Meam Tuna ankoronsTa-caxapara Meau.

Harnucameb cxembl peakyutl e3aumodelicmeusi 1akmo3bl U caxapo3bl ¢ 2u0pokcudom medu. Hasosume
podyKkmsl peakyudl.

Pacmeopbl ocmasums 0nisi criedyroweli pabomeil.

OnbIT 2. OKNMcneHne gucaxapuaos.

OnbIT 2.1. OKMCNEHne rMppPoOKCUA0M Meau.

PacTtBopbl, ocTaBlumecs oT npegpiaywien paboTtel, HarpeTb. B ogHoOM M3 npobupok BbiNagaeT 0caaok
KMPNNYHO-KPaCHOro LiBeTa.

Hanuwume cxemy peakuyuu OKUCIIEHUS goccmaHaenuegaroule2o Oucaxapuda. Hazosume npodykm
peakyuu.

OnbIT 2.2. OkucneHue hennHroBon XuOKoCThHo.

B ogHy npoGupky npunute 1 M NakTo3bl, B ApYryto caxapo3sbl, 406aBWTb B kaxayto no 1 mn peaktvnea
denunra. Cogepxumoe NnpobMpok HarpeTb Ha BoasiHOM 6aHe. B ogHOM 13 npobmnpok BbiNagaeT 0cafoK Kup-
NMMYHO-KpacHoOro LBeTa.

Hanuwume cxemy peakuuu okucfieHUs eoccmaHasernuearujeeo oucaxapuda peakmusom DesiuHeaa.
Hazoeume npodykmsbl peakuud.

OnbIT 3. KayecTBeHHast peakLuus Ha caxapo3y.

B aoBe npobupkn Hanutb otaensHo no 1 mn 10%-Horo pacTeopa caxapo3sbl U NakTo3bl, B 06e Npobupkm
[obaBuTb No nATb kKanenb 40%-Horo pacteopa ruapokcuga Hatpus n 10%-Horo pacteopa cynbgarta kobanb-
Ta. Cogepxunmoe NpodMpoK TLaTeNbHO NepemeLuaTb.

Umo Habnrodanu?

Mpumevanune. Cynbdart kobanbTa B LENOYHOM pacTBOpe C caxapo3on obpasyeT hmoneToBoro useta
CTpoeHus caxapaT. [lpyrme yrnesoabl B 3TUX YCrNoBuUsix 0b6pasytoT ronyboro uBeta caxapartbl kobanbTta. 3710
No3BOMsieT OTNMYNTL Caxapoay OT APYrMx YrieBOAOoB.

OnbIT 4. KNCNOTHBLIV rmpponus caxaposbl.

B npobupky Hanutb 1 mn 1%-Horo pacteopa caxapo3bl, fobaBuTb 5 kanenb 10%-HOro cepHoW K1cro-
Tbl. CMecb HarpeTb Ha BoasHoN BaHe 2-3 muH. Cogepkumoe nNpobupkm oxnagutb. B npobupky ¢ oxnaxaéH-
HbIM rugponusatom gobasuTb wecTb kanenb 10%-Horo pacTeopa rmgpokcmaa HaTpus (4na HewTpanusaumn),
cpena AomkHa 6bITb HEMTPanbHOW (KOHTPOMb NO YHMBEpPCanbHOW nakmycoBon Gymaxke). MonyyYeHHbI rma-
ponusaT pa3gensioT Ha ABE paBHble YacTy 1 [obaBMsAOT K OQHOM YacTu 5 kanenb ennHroBOM XXMOKOCTH, a K
APYron— aHanorm4yHoe komnu4yectBo peaktmBa CenuBaHoBa. 3atem 06e NpoOMpPKM NOMELLaT Ha HECKOJBbKO
MUHYT B KUMSALLYO BOAAHYH OaHto. [na cpaBHeHUs (KOHTpons) B 6aHio nomellarT M NpobupkKy ¢ BOOHLIM
pacTBOPOM Caxapo3bl, HE MOABEPrHYTLIM rMOPONM3y, HO cogepxawimm 5 kanens peaktuea CenvBaHoBa.

Umo Habnrodanu?

lMoyemy 6 KOHMPOILHOU NMPOBUPKE USMEHEHUST OKPacKU He rpou3owsio?

Hanucameb cxembl peakyull 2udposnu3a caxaposbl 8 sude ¢popmyn Xeyopca. Hazoeume rnpodykmsi pe-
akyud.

MpumeyaHue. vgponua caxapo3bl Ha3biBAETCA WMHBEPCUEN, Tak Kak B pesynbTaTe 3TOro npouecca
NPOUCXOAMT U3MEHEHMe 3HaKka BpalleHWs MONApM3OBaHHOro fyya cBeTa, YAernbHOe BpalleHue caxaposbl
(+)66,53°, B pesynbTaTe rMaponu3a caxaposa pacnafaertcs Ha rMKo3y U (PPYKTO3Yy, CMECb KOTOPbIX Ha3bl-
BAETCA MHBEPTHLIM caxapoMm. YaeribHoe BpalleHue roKosbl (+)52,5°, dpykTossl (—)93°, MHBEpTHOrO caxapa
(-)40,5°. OokasaTb o06GpasoBaHNe MHBEPTHOIO caxapa MOXHO MyTEM ornpederieHvs yrna BpalleHus ¢ nomo-
b0 MONAPMMETPA UK peakuunen ¢ enMHroBOn XNOKOCTbHO.

OnbIT 5. KauecTBeHHas peakuusi Ha Kpaxmanrn.

K 1 mn 2%-Horo pactBopa kpaxmarna AobaBuTb HECKOSbKO Kanenb pacTBopa hoga B MOAUCTOM Kanwuu,
nosiBNsieTCA CMHee okpawwmBaHue. Cogepxmmoe NpobUpKM HarpeTb HA CNUPTOBKE— OKpacka ucdesaet. MNpu
OXnaXxgeHnn pacTBopa CUHSAS OKpacka BOCCTaHaBIMBAETCS.

MpumeyaHue. Bo3HNKHOBEHNE CUMHEN OKpacKu pacTBopa Kpaxmana nocrne nobaeneHust NogncToro Ka-
nua— gasnenne dusnyeckoe. lNMpu HarpeBaHUM OKpacka mcyesaeT 3a cyeT gecopbumm roga u3 MorMekyrbl
Kpaxmana. Kpaxman npumeHsieTcs B KayecTBe MHAMKaTopa B NOQOMETPUN.

OnbIT 6. KNCNOTHLIM rMAPONK3 Kpaxmana.

B npobupky Hanutb 10 mn 1%-Horo pacTtBopa Kpaxmana, 4o6aBuTb 1 MIT KOHLEHTPMPOBAHHON CONs-
HOW KMCNOTbI N 2 HebomnbLUMX Kycoyka nemsbl. CogepXumoe npodvpkn TaTenbHO NepemMeLlunBaThb, HarpeTb
Ha CMMPTOBKE OO0 KUMEHUs U, NpoAoriKasa HarpesaHue, Yyepes kaxable 1-1,5 MMHYTbI Nocne Havana KuneHus
oTbupaTb no 0,5-1 mn rmgponusarta, K KOTOPOMY nocrie nNpeaBapuTEnbHOro oxnaxaeHus obasnaTb Mo Tpu-
YyeTbIpe Kannum pacTeopa noavaa kanus, 4octaTovyHo oTobpaTh NATb-WecTb Npob rugponusaTa. B 3aBucumo-
CTM OT CTeneHun rngponusa kpaxmana rugponusat byaet aasatb C NOAHOW BOAOW Pa3NNYHYIO OKPacKy: CUHe-
dhroneToByto, KPaCHOBAaTO-bypyto, OpaHXEBYIO, OPaHXEBO-XENTYIO, XENTYIO.

B oTaenbHyto npobupky Hanutb 1 M rmagponusarta, ocTaBLleroca nocrie otéopa npob, 4obaBnTb K He-
My 1 mMn rugpokcmaa Hatpus u 1 mn peaktuBa PenuHra, cogepxvMoe nNpobupku nepemellatb U HarpeTb Ha
CnMpTOBKe. BbinagaeT KMPNMYHO-KpacHbIA OCafoK okcuaa meau. STo JOoKasbiBaeT, YTO rmaponua kpaxmana
3aKOHYEH.
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MpumeyaHue. M'mMaponus kpaxmana yckopsieTcs B NPUCYTCTBUM KUcnoT. B pesynbTate nocnenosa-
TeNbHOro rMAaponun3a Kkpaxmana BHadane obpasyloTca AEeKCTPUHBI, 3aTeM gucaxapug — ManbTo3a v KOHEYHbIN
NpOAYKT rmgponusa a-A-rrokonupaHosa.

OnbIT 7. KNCNOTHLIN rMAPONKU3 KNeT4yaTKu.

B npobupKy HanuTb 2 MIT KOHLEHTPUPOBAHHOW CEPHOWM KMCMOTbI U ONYCTUTb B HEE HECKOJTbKO KYCOYKOB
dunsTpoBansHor bymarn. Cogepxumoe Npobupku nepemellaTb CTEKNAHHOW NanoYkon A0 NOMHOro pacTBo-
peHnst KneTyaTKn, Nocrne Yero BbiNUTb B KOHUYECKYO Konby, cogepxaluyto 15-30 Mn AMCTUNNMPOBaAHHOW BO-
Obl, ¥ KUNATUTb B TeYeHue Yaca. o mepe BbikunaHmsa gobaenaTte Boay. Yepes vyac n3 konbbl B3ATb 3 Mn rma-
ponusarta, HeMTpanM3oBaTb €ro pacTBOpPoOM Lienoyn, fobasute 3 mn peaktusa Penunra u Harpetb. Obpa-
3yloLmMnca ocagok okenaa meam (1) ykaseiBaeT Ha NpUCYTCTBME B pacTBOpE MOHOCaxapuaos.

5.1.1 Wkana n KpuTepun oueHMBaHUs
camMmonoaroToBKU No Temam fiabopaTopHbIX 3aHATUMN
- OUEHKa «3aymeHo» BbICTaBMNSAETCH, €eCnvM CTY4EeHT Ha OCHOBE CaMOCTOATENbHOr0 W3Y4YeHHOro
MaTepuana, CMOI BCECTOPOHHE PacKpbITb TEOPETUYECKOE CoAepXXaHue TeMbl, MPaBuUITbHO OPOPMUIT OTHET
no nabopartopHon paboTte. Bnageet metogmMkaMmu npu pelueHnn nabopaTtopHbIX 3agau.
- OLlEHKa «He 3a4YmeHO» BbICTABMNAETCH, €CNu CTYAEHT HeaKkKkypaTHO ocopmun oTyeT no nabopaTop-
HoW paboTe Ha OCHOBE M3YYEHHOro MaTtepuana. 3aTpygHaeTcs pelaTtb NpakTuieckne 3agadn.

6. O6wKe meTOogUUECKne peKkomMeHaaunn no N3y4eHUO
oTAeNIbHbIX pa3aenoB AUNCUMNIIUHDbI

Mpn M3y4eHUM KOHKPETHOro pasdena AUCLMUMNMHBI, U3 YMcra BbIHECEHHBIX HA NEKUMOHHbIE U
npaKkTUYecKMe 3aHATUS, obydaloLemMycs cneayeT yuuTbiBaTb U3MNOXEHHbIE HMKe pekoMeHaauun. ObpaTute
Ha HMX ocoboe BHMMaHWe Npu NOAroTOBKE K aTTecTalun.

PaboTta no Teme, npexae Bcero, NnpeanonaraeT ee nsyydeHue no y4ebHuKY mnu nocobuto, a Takke
MOWCK MO TEME Hay4HbIX CTaTel B Hay4HbIX XypHanax no XMmMun. Takumm KypHanaMmm sBnstoTcs: « Xumus 1
XM3Hb» W Ap. Bbibop cTaTby, OTHOCSLWENCS kK TeMe, nydlle AenaTb Mo NocnegHuM B rogy Homepawm, rae
NpUBOANTCS NepeyeHb cTaTel, onyGnmkoBaHHbIX 3a rog. CamocTosiTenbHasi NoAroToBka npegnonaraet uc-
nosb3oBaHve psiga MeTodoB.

CamocTodATenbHas NOAroToBKa npeanonaraeT NCNonb3oBaHWe psaa MeTodoB.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue nos3BonsieT BblAENUTb rMaBHOE B N3y4aeMOM maTtepuarne u
BbIpa3nTb CBOE OTHOLLEHWE K paccMaTpuBaemMoin aBTopoM npobneme.

TexHvKa 3anuce B KOHCMEKTe UWHAMBMAYamNbHA, HO €CTb PsA MpaBuil, KOTOPblEe MOrYyT MPUHECTU
nornb3dy ero COCTaBUTENIO: Ha4YMHas KOHCMEKT, cneayeTt 3anucaTb aBTopa M3y4yaemoro rnpoussefeHusi, ero
Ha3BaHWe, NCTOYHWK, FAe OHO onybnukoBaHo, rog nsgaHus. Nopsaok KOHCNEeKTUPOBaHMWS:

a) BHMMaTernbHoe YTeHue TEKCTa;

©) nouck B TeKkCTe OTBETOB Ha NOCTaBMEHHbIE B N3y4aeMon Teme BOMpPOChI;

B) KpaTKOe, HO YeTKOe M NMOHATHOE U3MNOXEHNE TEKCTa;

r) BolgerneHve B 3annucu Hambonee 3Ha4YUMbIX MeECT;

A) 3anucb Ha NOMAX BO3HUKAKOLLMX BOMPOCOB, MOHATUW, KATEropmMin U CBOMX MbICIIEN.

2. 3anvcu B dhopmMe Te3ncoB, NnaHoB, aHHOTauun, hoOpMynmMpoOBOK onpedeneHnn. Bce nepeuncneH-
Hble hOpMbl MOMOratoT BbICTPOV OpMEeHTauMn B MOATOTOBNIEHHOM MaTepuarne, nogbope apryMeHToB B MOfb-
3y UM NPOTMB KaKoro- NMbo yTBepXaeHUsI.

3. CnoBapb noHATMI 1 kaTeropuin. CocTaBneHne cnosaps nomoraeT GbICTpee ocBavBaTb HOBbIE MO-
HSATUS U KaTeropun, yBepeHHee umu onepupoBaTb. [ogobHbI cnoBapb crnegyeT BECTU YeTKo, pa3bopunBo,
4yTobbl YOo6HO 6bINo MM nonb3oBaTtbes. V3 npuBegeHHoro B YMK rnoccapusi HyXKHO K Kakgomy cemuHapy
BblOMpaTb NOHATUS, OTHOCALLMECS K U3y4HaeMoln Teme, OObeANHSITb NX NIOTMYECKON CXeMOW B COOTBETCTBUU
C BOMpocamMn CEMMHaPCKOro 3aHATHS.

Pasgen 1.
Tema 1. OCHOBHbIE KIacCbl HEOPraHM4Yeckux coegnHeHnn. Cnocobbl MONyYeHMs 1 XMMUYECKMe CBOMCTBA
OKCMOO0B, KUCIMOT M OCHOBAHWI, CONEN.

1. Knaccudgukauma HeopraHM4eckux coeauHEHNN.

2. XMMU4eckne CBOMCTBA OKCUAOB, KNCMOT, OCHOBaHWI, CONENn.

3. Cnocobbl NonyyYyeHns OKCUAOB, KUCNOT, OCHOBaHUN, CONEMN.

4. [eHeTnYeckas CBSA3b MeXAY Kraccamu HeopraHMYeCKNX CoegUHEHNI.
Paspgen 2.
Tema 2. CTpoeHve aToMa. ONEKTPOHHbIE, ANEKTPOHHO-rpacudeckme copmynel. [NpnmeHeHne npasuna
XyHaa, npuHuuna Maynu. MNMeprnogudeckasa cuctema anemenTos .. MeHgeneesa.

1. OCHOBHbIE MOHATUSA N 3aKOHbI XUMUKN. 3HAYEHUE XMMUM B U3YYEHUM NPUPOabI

2. CtpoeHune aTtoma. CoBpeMeHHas Teopusi CTPOEHUsI aToMa.
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3. KopnyckynsapHo-BofnHoBasa npupoaa anekTpoHa. YpasHeHune ge bponng. MNMpuHUunbl KBaHTOBOW Mexa-
HUKW. BonHoBas yHKLMSA, aTOMHasi opouTanb.

4. YpaBHeHuve WpegunHrepa. XapakrepmucTnka 3HepreTM4eckoro COCTOSHUS 9NeKTPOHa KBaHTOBbLIMU
yucrnamu.

5. MpuHumn Maynu. PacnpegeneHne anekTpoHOB N0 YPOBHAM U NOAYPOBHAM.

6. MpuHuUMN HaumeHbLLen aHeprun. MNMpasuno Kneykosckoro. MNpasuno XyHaa.

7. ONEKTPOHHbIE 1 3MNEKTPOHHO-rpadmyeckme opmyrbl.
Tema 3. Xumunyeckas CBA3b 1 CTPOEHWE MOJIEKYI.

1. OCHOBHbIE TUMbl XUMUYECKOWN CBSA3MN.

2. CBOMCTBa XMMNYECKOWN CBA3MN

3. MeTo BaneHTHbIX CBA3EN.

4. MeToq, MONEKYnsipHbIX opbutanemn

5. Tmbpugunsauns monekyn.
Paspen 3.
Tema 4. TepMmoanHaMMKa XUMUYECKUX PeaKLmN.

1. OCHOBHbIE NOHATUSA: TEPMOXUMUS, TEMITOBOM 3P EKT, aHTanbnus (CTaHAapTHas SHTanbnus), Tepmo-
XUMUYECKME peakunn (3K30TepMUYECKME, SHAOTEPMUYECKUE).

2. TepMoOXuMUYECKNE ypaBHEHUS.

3. 3akoH "ecca n cnencTeusa U3 Hero.

4. DHTanbnusa 06pasoBaHMa XMMUYECKNX coeamHeHni. CTaHgapTHble aHTanbnun obpasoBaHWs 1 cropa-
HUS

5. MNoHsiTne 06 aHTponuu. CTaHaapTHbIE SHTPONUN. I3MEHeHUe IHTPOMNMUM NPU XUMUYECKUX PeakLmsX.

6 OHeprus M'mbbca. QHTANbNUAHBLIA U SHTPOMUIHBLIN PaKTOPbI MPOLECCOB.

7. \ameHeHue aHeprum MMb6ca npu xumudeckux npoueccax. HanpaeneHvne peakuui
Tema 5. KuHeTuKa XMMUYECKUX peakumn n XuMmMyeckoe paBHOBeECHE.
. CKOpOCTb XMMUYECKON peakumnm. Xummuieckasi KNHeTuka.
. 3aBMCMMOCTb CKOPOCTM peakuun OT KOHLEHTpaLUun 1 Npupoabl pearvpyloLinx BeLecTB.
. MonekynsapHOCTb 1 NOPAAOK peakLmu.
. JHeprua akTuBaumm, akTMBMPOBAHHBIN KOMMIEKC.
. 3aBNCUMOCTb CKOPOCTU peakuumn ot TemnepaTtypsl. MpaBuno Bant-MNodda.
. YpaBHeHne AppeHuyca. PoToxmMmmnyeckme npoLecchl.
. FOMOreHHbIV 1 reTeporeHHbIn Katanus. 3aBUCUMOCTb CKOPOCTU peakuun oT katanusaTtopos. O6patu-
Mble 1 HeobpaTMMble NPOLECChI.

8. Xumunyeckoe paBHoBecue. KOHCTaHTa paBHOBECUS.

9. CmeLueHna paBHoBecus. MpuHunn Jle- Watenbe.

10. PaBHOBeCKE B reTeporeHHbIX cucteMax. XuMmn4eckoe paBHOBeCKE B reTeporeHHblX cuctemax. KoH-
CTaHTa paBHOBeCUS.
Paspgen 4.
Tema 6. PactBopbl. CNOCOOLI BbIpaXXeHWsi KOHLEHTPaLUn pacTBOPOB.

1. O6Lan xapakTepucTuka.

2. Teopusa pacTBOpOB. JHepreTnyecknii 3pdeKkT pacTBOPEHHUS.

3. HacblweHHble, HEHAChILEHHbIE U NepechIeHHbIE PacTBOpbl. PacTBOPUMOCTbL BELLECTB.

4. Crnocobbl BbipaXKeHUs1 KOHLEHTpauuy pacTBopoB. PacyeTHble popmynbl. [epecyeTbl KOHLEHTpaLnii.
Tema 7. Teopus anekTponuTuyeckomn guccounaunn. IoHoobMeHHbIe peakuumn.

1. OnekTponutnyeckas anccoumauus. MNMpouecc guccoumaumm.

2. Cuna anektponutoB. CTeneHb M KOHCTaHTa guccouunaumm. 3akoH pasbaeneHunst Octeanbaa.

3. CnnbHble anekTponuTbl. Teopusi CUMbHBIX 3NEKTPONUTOB.

4. nccoumauus KUCNOT, OCHOBaHUIN, amdOTepHbIX rMapokenaos, conen. IOHHO-MonekynsipHble ypas-
HeHns. CMeLleHne NOHHBIX PaBHOBECUM.
Tema 8. OnpegeneHune pH pactBopoB. NHANKATOPHLIA METOA.

1. Ouccoumnaums soabl. MoHHOEe nponsBeaeHne Boabl. BooopoaHbii nokasaters.

2. OueHka pH ¢ noMoLb0 MHANKATOPOB.

3. Cnocobbl BbluMcneHns pH B pacTBopax KUCIOT Y OCHOBaHWUA.

4. NpowunsseaeHne pacTBOPUMOCTH.

5. MoHaTnsA o BydepHbIX pacTBopax.
Tema 9. T'ngponus conen.

1. M'vaponus conei. PasnuyHble cnydan ruaponusa. CTeneHb 1 KOHCTaHTa rmaponmsa.

2. CmelLeHVe rMaponmMTMyYecKoro paBHoOBeCHS.

3. BbliuucneHne pH pactBopoB conemn.
Paspen 5.
Tema 10. Cnocobbl Nony4yeHns 1 XmMu4eckme CBONCTBA KOMMMEKCHbIX COEANHEHUI.

1. CTpoeHme KOMMNIEKCHbIX COeAMHEHUN

2. MeToapbl NONy4YeHUs KOMMIEKCHbIX COeANHEHNNA.

3. Xummnyeckme cBOMCTBaA KOMMITEKCHBIX COEANHEHWUIA.

4. HomeHknaTypa KOMMNIEKCHbIX COeANHEHWIA.
Pasgen 6.

NO O WN =
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Tema 11. OKMCNINTENBHO-BOCCTAHOBUTENbHbIE peaKkuun.

1. Knaccudmkaums OBP. CoctaBneHue ypaBHeHun. Meton nonypeakumin. BaxHenwme okucrnmTenu un
BOCCTaHOBUTESNMW.

2. BnvaHue cpenpl Ha npoTekaHue peakumii OBP. QnekTpoxummyeckne cuctemol. OCOBGEHHOCTU anek-
TPOXUMMUYECKMX MPOLECCOB.

Tema 12. OnekTponus.

1. loHHO-MeTannuyeckunin anekTpoa. YpaBHeHne HepHcTa. Ma3oBble anekTpoabl. BogopoaHbin anek-
Tpoa. KnucnopogaHeii anektpoa CtaHOapTHbIN 3NEKTPOaHbIA NOTeHunan.

2. DNeKTpOXMMNYECKUN pag HanpsbkeHnn metanno. OKMCNUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA Me-
Tannos.

3. ManbBaHu4eckun aneMeHT. AnemeHT daHnana-Akobu. KatogHbin, aHoaHbIM npouecchl. Cxema anek-
TPOXUMUYECKON Lienu.

4. TepMmoguHamMuka ranbBaHnyeckoro anemeHTta. O[4C ranbBaHU4eCKOro afieMeHTa.

Pazpen 7.
Tema 13. Peakumn katnoHoB | -VI aHanuTuieckux rpynn

1. I — VI aHanuTnyeckue rpynrbl KATUOHOB.

2.KayecTBeHHble peakLmmn Ha KaTuoHbl | — VI rpynn.

Tema 14. Knaccudmkanms aHMoHOB. Peakumm aHMOHOB 3032', CO32', PO43', Cl, NOg

1. AHanuTn4eckue rpynnbl aHNOHOB.

2. KayeCcTBEHHbIE peaKkuumn Ha aHUOHBbI.

Tema 15. AHanus cyxux coneu

1.KayecTBEHHbIN aHanNn3 KaTUOHOB.

2. KayeCTBEHHbI aHanM3 aHUOHOB.

3. AHanua cyxoro BeLlecTBa.

Tema 17. BeeaeHve B rpaBMMETPUYECKUIA aHaNM3.

1. MeToapl, Npmbopsbl, Nnocyga. AHanNnUTUYEeCKMe BECHI.

2. MNMpowussegeHne pacTBOPMMOCTU, YCNOBUsSi 0Opas3oBaHUsA U pacTBOPEHMS OCaKOB.
Tema 18. CtaHgapTu3aunst pacteopa kucrnotbl. OnpegeneHne Lwenoyn B pacTBope.

1. CywHocTb MeToaa, NpsiMoe 1 o6paTHOEe TUTPOBaAHME, TUTPOBAHME 3aMECTUTENS.

2. MeToabl TUTPUMETPUYECKOTO aHanNn3a.

3. TpeboBaHus, npegbsaABAsSeMble K peakumsam B TUTPUMMETPUYECKOM aHannse, usmepuTenbHas nocyaa,
BbIYUCIIEHUS B TUTPUMETPUYECKOM aHanmse.

4. TuTpoBaHue, TOYKa 3KBMBANEHTHOCTU N KOHEYHAs TOYKa TUTPOBaHUS, CTaHAApPTHbIE N CTaHJApPTU3N-
pOBaHHbIE PacTBOPbI, MEPBUYHbIE CTAaHOAPTLI U NpeabsaBnsemMble K HAM TpeboBaHus, prkcaHanbl, ctaHgap-
TU3NPOBAHHbIE PACTBOPbI, UCTOYHUKN MNOrpeLlHOCTEN B TUTPUMETPUMN.

5. KNcnoTHoO-oCHOBHOE TUTPOBaHUE: CYLLLHOCTb MeToa, NepBUYHbIE CTaHOapThl AN pacTBOPOB KUCHOT
U LWenoyen, Touka HeUTPanbHOCTU, TOYKA SKBMBANEHTHOCTU U KOHEYHas Touka TUTPOBAHUS.

Tema 19. NepmaHraHatometpus. CtaHgaptmsauna pactesopa KMnO,4. Onpepenexne Fe” B pacTBope conu
Mopa.

1. KomnnekcoHoMeTpnyeckoe TUTPOBAHME: CYLLIHOCTb METOAa, CBOMCTBA KOMMIEKCHbIX COEANHEHUN,
MCnosnb3yemble B aHANUTUYECKON XMMUMW.

2. KoMnnekcoHbl, KOMNMeKCoHaTbl, TPUIOH b Kak TUTPaHT B KOMMIIEKCOHOMETPUM.

3. MeTtannuHgukaTtopsl.

4. CtaHpapTtusauusa pacteopa TpunoHa b. Onpeagenexune xectkoctn H,0.

Tema 20. P3NKO-XMMUYECKME METObI aHanNu3a.

1. MNMoTeHunomeTpus.

2. CnekTpohoTOMETPUSI.

3. Xpomatorpadus.

Paspgen 8.
Tema 21. BBegeHune B OpraHNUYeCcKyo XMMuIo.

1. TpocTpaHCTBEHHOE CTPOEHME OpraHWYeckux coeauvHeHun. somepusi opraHMyecKknx coeguHEeHUN.
Tunbl XMMNYECKMX CBA3EN B OPraHNYECKUX COEANHEHNSAX. DNEKTPOHHbIE 3P EKTbI 3amMmeCTUTENEN.

2. IHayKTUBHBLIN adpdpekT. Me3oMepHbIn adhdekT. BrimaHne anekTpoHHbIX adeKToB 3aMecTutTenen Ha
peakUMOHHYK CNOCOBHOCTb OPraHNYEeCcKUX CoeaUHEHNN. TUMbl OPraHMYECKNX peakumii: peakuumn 3ameLLeHuns
(SR;SN;SE), peakumu npucoeanHeHus (AE; AN), peakunm anumunHmpoBanus (E), peakumm okncneHus, BHyT-
PUMOIIEKYISAPHON NeperpynnupoBKU.

Tema 22. ApeHbl. CnupTbl. PeHonbI.

1. ApeHbl. [MoHATHE 06 apoMaTUYHOCTU, CTpOeHUe apeHoB. [lonyyeHue GeH3ona u ero romonoros. Oum-
3u4eckme, XMMmmnyeckme ceoncTea. Peakuumm anekTpodunbHOro 3ameLLleHus: ranioreHnpoBaHue, HUTpPOBaHue,
cynburpoBaHne, ankunmpoBaHme, auunmpoBaHue.

2. CnupTtel. OnpefgeneHune, knaccudukaums, nsomepus, HomeHknatypa. Metoabl nonyveHus. dusmye-
Ckue, xumudeckmne csomctBa. MHoroaTtoMHbl cnvpTel. [1pon3BoaHbIE MHOrOATOMHbLIX CIMPTOB. Henpeaensb-
Hble cnupTbl. CNMPTBHI apoMaTUYecKoro psaa.

3. ®eHonbl. OnpeaeneHne, CTpoeHne, krnaccudmkaunsi, HOMeHknaTypa, nsomepusi. PU3NKO-XxMmMm4eckue
cBoKcTBa. B3sauMmHoe BnvsiHue heHUnNbHOro pagukana u rugpokcunbHon rpynnbl. CBoncTBa 6GEH30MBHOIO
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Konbua heHorna: peakummn ranioreHMpoBaHns, HUTPOBaHWS, OKNCNeHus. KadecTBeHHasa peakuust Ha eHonb!
1 HadgToNbl. AHTUCENTUYECKNE CBOMCTBA (beHona, ero NPou3BogHbIX U NX NPUMEHEHNE.
Tema 23. Anbaernabl n KeToHbl. KapOoHOBbIE KUCNOThI.

1. Knaccudukauusi, HoMeHknaTypa anb4ernaoB U KETOHOB, OTAENbHbIe NPEeACTaBUTENN U NX 3HaYe-
Hue. dusmyeckme n xmmumdeckue concTea. lNonumepusaums anbgerngoB. OKMCNEHUE anbAerngoB, KeTo-
HOB.

2. Knaccudumkauusa, HomeHknatypa KapOOHOBbLIX KUCMOT. JMNEKTPOHHOe CTpoeHne KapboKCUNbHOMN
rpynnbl. O4HOOCHOBHbIE NpeaenbHble KapboHoBbIE KMCMOTLI. MeToabl nonyyeHus. dusmdeckne CBOWCTBA.
Xnmunyeckme ceoncTea. Beiclume xupHbie kapboHOBbIE KUCNOThI. [IBYXOCHOBHbIE KAPOOHOBBLIE KUCIOTHI.
Tema 24. Ilnunnabl. Yrnesoap!.

1. Knaccudbmkauus.

2. CTpoeHue, pacnpocTpaHeHne B npupoae. 3HavyeHne B Npouecce XnsHeaessTeNbHOCTN pacTeHNA.

3. PU3nKo-XxMMmMyeckne CBOMCTBA.

Tema 25. AMMHOCOEONHEHUS.

1. AMrHocoeauHeHunsa. AMUHbI. Knaccmndmkaums, oyHKLUnoHanbHas rpynna. AMUHbI, aMUHOCINPTHI,
amugpl kucnoT. [peacraBuTenm n nx aHavyeHue.

2. AmnHokucnoThbl. Knaccudmkauus, nsomepus, HomeHknatypa. PacnpoctpaHeHue B npupoge. 3ame-
HUMbIE N HE3AMEHMMbIE aMUHOKUCNOTbI. CNocobbl NonyvyeHns n prsnmko-xumMmyeckne CBOMCTBA aMUHOKUC-
not. buoxnmunyeckme npespaLleHnss a-aMUHOKUCIIOT.

3. OnpepeneHune, knaccudukaums, pacnpocTpaHeHe B NpMpoAe, 3Ha4YeHne B NpoLecce XusHeges-
TENbHOCTU XXUBOTHbIX U PACTUTENbHbLIX OPraHN3MOB. DNEMEHTHbIV COCTaB, MONeKynsapHasi Macca 6enkos,
dopma Monekyn 6enka. YpoBHM CTPYKTYpHOW opraHm3auunn. OTaenbHble NpeacTaButeny npoTeNHOB U NPo-
TengoB. Pusnyeckme n xmMmmnyeckmne cBorcTea 6enkoB. LiBeTHbIe (Ka4eCTBEHHbIE) peakLmn Ha Genku.

Tema 26. lNonumepsl.
1. Cnocobbl nony4yeHus.
2. XvMnyeckue CBOWUCTBA.

LWkana n Kputepun oueHnBaHuA
caMonoaroToBky no rTemam na6opaToprlx 3aHATUIA

- OLEeHKa «3a4YmeHOo» BbICTaBMNSETCA, €CNU CTyOEHT u3yuun Temy nabopaToOpHOro 3aHATMS,
OPUEHTUPYACb Ha BOMPOCHI ANA CaMOMOAroTOBKM, OGOPMUIT OTYETHbIA MaTepuan B Buae OT4ETA O
nabopartopHon paboTe, CMOr BbINONHUTE HEOOXOAMMbIE pacyEThl U cAenaTth BbIBOAbI.

- OLleHKa «HEe 3a4YmeHO» BbICTABNAETCHA, €CNU CTYAEHT HeakkypaTHO OhOpMUN OTYETHBLIN MaTtepuan
B BuAe oT4€Ta o nabopatopHoi paboTe, He CMOr BbINOMHUTL HEOBXOANMbIE pac4EThI U CAenaTh BbIBOAbI.

7. O6wme meToanyeckme pekomeHaaumMm no oPopMNeH1Io U BbINOMHEHUIO oTAEeNbHbIX Buaos BAPC
7.1. PexomeHAaLuu no BbINOMTHEHUIO UHANBUAYaNbHOroO 3afaHusA

YyeGHble uenu, Ha 4OCTUXKEHUEe KOTOPbIX OPUEHTUPOBAHO BbINOJIHEHME UHAUBUAYaNbHOrO 3a-
AaHUA: NONy4YnTb LeNOCTHOE NpeacTaBreHne 06 OCHOBHbIX COBPEMEHHbIX Mpobremax XMMUuM U NyTen ux
peLleHus.

YuyebHble 3a4a4u, KOTOpbIe AOMKHbI ObITb pelLleHbl CTYAEeHTOM B pamMKaxX BbIMOMIHEHUA UHAM-
BUAyanLHOro sagaHus:
cucTeMaTusauusa 3HaHui, opMUPOBaHME M 0TPaboTka HaBLIKOB XMMUYECKOTO UCCIe0BaHUs, HAaKonm-
neHve onbiTa paboTbl ¢ y4eGHO 1 Hay4HO NUTEPaTYpOU;
COBEPLUEHCTBOBaHWE B U3MOXEHUM CBOUX MbICINEN, CAMOCTOSAITENBHOIO NOCTPOEHUS! CTPYKTYpPbI pabo-
Thl, MOCTaHOBKM 3a[ay, PackpblTUE OCHOBHLIX BOMPOCOB, YMEHWE CHOPMYNMPOBaTh NorMyeckue BbIBOAbI U
npeasoXeHns.

|_|pl/l BbINONTHEHUN NHAMBUAYANbHOIO 3agaHuAa CTydeHTbl MOryt Ucnonb3oBaTb niobble y'~|€6HbIe
nocobus, KOHCynbTaumm ¢ npenogaeaTtenem. Kaxgomy CTydeHTy JaeTcs CBon BapuaHT paboTbl. PaboTa
BbIMOSTHAETCHA Ha OTAENbHbIX NUCTax. BbinonHeHHas paboTa B yCTAHOBEHHbIN CPOK Nepenaétcs Ha ka-
dedpy npenogasartento Ans nposepku. [NpenogaBaTens NpoBepseT ee n gernaeT COOTBETCTBYOLLYO OT-
METKY: «3a4TEHO» UINN «He 3a4TeHo». Ecnu pabota He 3a4yTeHa, TO OHa nepefaeTcs CTyAeHTY Ansa gopa-
6oTkn. lopaboTaHHbIN BapuaHT paboThl BHOBb HanpaBnaeTCsa Ha NPoBepKy npenoaasaTento.

7.1.1. lWkana u Kputepumn oueHUBaHUA UHAUBUAYANbHOro 3aaaHus
- OLIEHKa «3a4ymeHo» BbICTaBMNAETCS, eCNK CTyAEHT BbinonHun 6onee 60% 3agaHuvs;

- OUEHKa «He 3a4meHO» BbICTaBNAETCA, eClnn CTyAEeHT OTBETUIT MeHee 60% BONPOCOB 3a4aHuA.

7.2. PekomeHaauum no CaMoOCTOATEeNIbHOMY U3YYEHUIO TeM
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BOMNPOCHI
ANA CaMOCTOATENIbHOro U3y4eHns TeMbl

«OCHOBHbI€e KNnacCbl HEOPraHNYeCKMX COeANHEHNIN»
1. Knaccudmkaums HeopraHM4eckmx CoOeauHeHnN.
2. XMMUYecKkne CBOMCTBA OKCUAOB, KNCINOT, OCHOBAHWIA, CONnen.
3. Cnocobbl NonyyYyeHnss OKCUAOB, KUCNOT, OCHOBaHMWI, COMNeMn.
4. [eHeTNYecKas CBSA3b MEXAY Krnaccamu HeopraHMYeCKNX COeqUHEHNI.

«Tunbl XUMUYECKUX CBA3EN»
. VloHHasa cBA3b. E€ oTnnymns oT KoBaneHTHOW.

. OcobeHHoCcTN BogopoaHom cBasn. Ponb BogopoaHon cesa3u B buononumepax (6enku, kpaxman).
. Kakas cBsi3b Ha3biBaeTcs meTannumyeckon? E€ ocobeHHocTH.

WN -

«Ocobble cBOMCTBA U 3aKOHOMepHOCTU noBegeHNA ANCnepCcHbIX CUCTEM»

. OucnepcHble cuctemsl. Knaccndumkauum n metogbl NONy4eHUsa ANCNEPCHBIX CUCTEM.

. KuHeTnyeckas v arperatmBHas yCTOM4YMBOCTb AUCNIEPCHBIX CUCTEM.

. FpyboaucnepcHble CUCTEMBI: CYyCNEH3UWN, AMYITbCUN, NMEHBI.

. KonnoungHele cuctembl. CTpoeHue konnongHom yactumubl. CBONCTBA KONMOUAHbBIX CUCTEM.
. Koarynsauyus.

b wWwNPEF

«PU3NKO-XMMUYECKMNEe MeToabl aHanu3a»

. OnTnyeckne meToapl aHanusa.
. QNeKTpoxuMmnyeckue.
. XpomaTorpaduyeckue.

WN -

«YrnesogopopabIi»
Anundpartunyeckne yrnesonopoabl
. Knaccndpmkaums. HomeHknaTtypa, nsomepus.
. CnocoObbl nonyyeHus.
. dusnyeckue cBowncTBa.
. Xumu4yeckue cBOnCTBa.
. MpnmeHeHue.
ApomaTtunyeckue yrneesogopoabl
. Knaccundukaunsa. HomeHknaTtypa, nsomepusi.
. Cnocobbl nonyyeHus.
. dusnyeckue cBowcTBa.
. XMMmn4yeckne CBonCTBa.
. MpumeHeHwve.

A wWN -

AP WN -

O6wun anropuTmMm CaMmocCToATeNIbHOIro N3y4yeHud TemMmbl

1) O3HaKOMUTLCSI C PEKOMEH0BAHHOM Y4ebHOM NTEpaTypor 1 ANEKTPOHHbLIMK pecypcamMmn o TeMe (OPUEHTUPYSCH Ha
BOMPOCbI NSl CAMOKOHTPOnNS).

2) Ha aTow oCHOBE COCTaBUTb Pa3BEPHYTLIN MaH U3NOXEHNS TEMbI

3) BbibpaTb hbopMy OTHETHOCTM KOHCMEKTOB (MiaH — KOHCMEKT, TEKCTyarnbHbIA KOHCNEKT, CBOOOAHBIN KOHCMEKT, KOHCMEKT
— cxema)

2) OhopMUTL OTYETHBLIV MaTepuarn B YCTaHOBIIEHHOW (hOpMe B COOTBETCTBMU METOAUYECKMU PEKOMEHAALNSMM

3) [poBecT CaMOKOHTPOMNb OCBOEHMS TEMbI MO BONPOCaM, BblAaHHbIM NpenogaBaTenem

4) MpepocTaBnUTb OTYETHBLIM MaTepuan npenogaBaTesio Mo COrnacoBaHUI0 C BeAyLuM npenogasaTenem

5) MNoAaroToBUTLCSA K NPeayCMOTPEHHOMY KOHTPOSbHO-OLLEHOYHOMY MEPONPUSATUIO MO pe3yribTaTaM CaMOCTOSITENbHOIO
N3y4yeHusl TeMb

6) MpuHATL y4yacTne B yKa3aHHOM MeponpuAaTun, nponTH py6e>KHoe TeCTupoBaHue No pasgeny Ha ayauTopHOM 3aHA-
TN M 3aKN4YnUTernibHoe TeCTupoBaHne B yCTaHOBIIEHHOE ANnd BHeay,El,VITOpHOVI pa6OTbI Bpemsa

7.2.1 WWKAJA U KPUTEPUUN OLLEHUBAHUA

CaMOCTOATENIbHOIo U3y4yeHus TeMbl
- OLUEeHKa «3a4meHo» BbICTaBIIAETCA, €Clnn CTYOEeHT O(*)OpMMJ'I OTYETHbIN mMmartepuan B Buae goknana
Ha OCHOBE CaMOCTOATESIbHOIoO WM3y4YeHHOro martepuana, CMOr BCEeCTOPOHHE pacKpblTb TeopeTun4yeckoe
cogepxKaHne TeMbl.
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- OUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Clnn CTyOEeHT HEeaKKypaTHO Od)OpMMJ'I OTYETHbIN mMmaTtepuan
B BMAe AOoKnaga Ha OCHOBE CaMOCTOATEesNIbHOro M3ydYeHHoro martepuana, He CMOr BCECTOPOHHE PacCKpbITb
TeopeTn4yeckoe cogepxaHme TemMbl.

8. BXxogHOW KOHTPOJIb U TEKYLUMA (BHYTPMCEMECTPOBbIN) KOHTPONb XoAa
M pe3ynbTaToB y4eObHOM paboThl

8.1 Bonpochl Ans BXOAHOro KOHTPOnA

1. OCHOBHbIE KInaccbl HEOPraHNYECKNX COEANHEHNN.

2. XuMunyeckune CBOMCTBa OKCUMO0B, OCHOBAHWUN, KUCNOT 1 conen

3. Tunbl XMMnyeckon ces3un

4. KonnyecTso BeLlecTsa.

5. MonsipHbii 06bem razoobpasHoro BeLLecTsa.

6. OKkBMBANEHT BeLLECTBA. DKBUBANEHTHOE YUCIO.

7. BHyTpeHHsa aHeprus.

8. Tennota 1 paborTa.

9. lNepBbIi 3aKOH T/A4.

10. MpocTble U CNOXHbIE peakuunn.

11. CKOpOCTb XUMUYECKOWN peaKkLnu.

12. ToMOreHHble 1 reTeporeHHbIE peakLmu.

13. CmeLeHne xmmmdeckoro pasHosecus. MpuHumn Jle-Larenbe.
a) BNUSIHUE N3MEHEHMWS KOHLEHTpaLu/M OQHOTO BeLeCcTBa Ha HanpaBneHne CMeLLEHNs paBHOBECUS;
0) BNVSHNE N3MeHeHns aaBneHus (KOHUEeHTpaunm BCceX BELLEeCTB) Ha HamnpaBneHue CMeLLeHns paB-
HoBecCws;
B) BMMSIHWE U3MEHEHUS TemnepaTypbl HAa HanpasneHne CMeLLEeHNs paBHOBECHS;

14. WNctuHHble pacTtBopbl. PacTtBopuTtens, pacTBOpeHHOE BeLwecTBO. Tunbl pacTBOPOB (MOMEKYNsSpHbIe U

WOHHbIE). TBepAable, Xnakne n rasoobpasHble pacTBOpbI.

15. Cnoco6bl BblpaXeHus KoHUeHTpauun pactBopoB (w%, Cwm, CH, T). 3akoH 3KBMBANEHTOB Af1sl pacTBOPOB.

16. PacTBOpbl 3NeKTPONMTOB. Teopusi 3NeKTPONUTUYECKON AUCCOoLMaLNK:

17. Ouccoumnaumnsi CunbHbIX U cnabbix 3NeKTPOnMTOB (B TOM YMCHE KUCTbIX U OCHOBHBIX COMEN).

18. Ouccoumnauns Boabl. loHHOe npon3BefeHne Boabl.

19. BooopoaHbIvi U TMapOKCUIbHBIV NOKa3aTenu cpeabl

20. 3HaveHus pH n pOH B HenTpanbHbIX, KUCAbIX U WENOYHbIX Cpeaax.

8.1.1 LWLKAJTA U KPUTEPUN OLEHNBAHUA
OTBETOB Ha BOMPOCHLI BXOOQHOro KOHTpons
- OLEeHKa «3a4TeHO» BbICTaBnsieTcs obyyalolwemMycsi, ecrniv BOMPOC PackpbiT, BO BpeMsi LUCKYCCUM
BblCKa3blBaeTCsi COOCTBEHHAs TOYKa 3peHust Ha obcyxaaemyro npobremy, 4EMOHCTPUPYETCS CNoCOBGHOCTL
apryMeHTMpoBaTb f0Ka3blBaeMble MONOXEHNS U BbIBOADI.
- OLleHKa «He 3a4TeHO» BblCTaBnseTcs, ecnu obyyatowmiics He cnocobeH AokasaTb U apryMeHTUpoBaThb
COGCTBEHHYIO TOYKY 3PEHWSI MO BOMPOCY, HE CMOCOBEH CChINaTbCsl HA MHEHWST Begylimx crneumnanucToB no
obcyxgaemon npobneme.

8.2. TeKyLLM KOHTPONb yCNeBaeMocCTun

B TeuyeHme cemecTpa, NpoBOAUTCS TEKYLLUIA KOHTPOSb YCMEBAEMOCTM MO AMCLMMNIINHE, K KOTOPOMY
CTYAEHT OOMKeH ObITb NOArOTOBIEH.

OTcyTCcTBME NPOMYCKOB ayaUTOPHbBIX 3aHATUW, akTUBHasi pabota Ha nabopaTopHbIX 3aHATUSAX, obee
BbINOMHEHMe rpadmka y4ebHon paboTbl ABNAOTCS OCHOBaHUEM A1 NOMYyYEHNS NONOXUTENbHOW OLEHKM No
TEKyLLLEMY KOHTPOSIO.

B kauecTBe TeKyLlero KOHTPONsA MOXeT ObITb MCMONb30BaH TECTOBbLIA KOHTPOSb. T€CT COCTOUT U3 He-
60NbLIOro KONMMYEeCcTBa 3MEMEHTapHbIX BOMPOCOB MO OCHOBHbIM pasgenaM AWCUMNIMHBL HernpaBuiibHble
peLueHns pa3bupatoTcs Ha creayolleM 3aHATMK; YacToTa TeCTUPOBAaHUS onpeaenseTcs npenogaBaTenem.

OGpaseu 6uneTta no teme «Knaccudumkaums HeopraHM4eckux coeauHEHUN»

1. AMOTEPHBLIM N OCHOBHLIM OKCMAAaMU COOTBETCTBEHHO SBMSIOTCS:

1) FeO wn SO, 3) ZnO u NO

2) A|203 n K,O 4) Fe,O; n CO

2. T'nppokcma kanus 6yaeT B3auMOAeNCcTBOBaTh C KaXabIM BeLecTBoM u3 Habopa:
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1) NaOH, H,S0,, K,0 3) NOz, Al(OH);, HCI

2) Zn(OH),, Cu(SO),, HBr 4) HNOj;, Ba(OH),, Cl,0,

3. CKOMbKO KMCMOTHbIX OCTaTKOB Yy (OCOPHON KUCNOThbI?

1) 1 3) 3

2) 2 4) 4

4. Kak Ha3biBaeTca conb AIOH(CH3COO),?

1) AOwaueTtart ruapoantoMmnHNS 3) auetaT rmapoKcoantoMmHNs
2) purngpoadeTart antoMUHUS 4) aueTtaTt AUrMAPOKCOANOMUHNS

5. YkasaTb Tmn gaHHon conu [Ni(OH)], SO,

1) kncnas 3) [aBoKHas

2) cpegHss 4) ocHoBHas

6. W3 nepeyncreHHbIX KNCNOTHBIX OKCMOO0B HE pearnpyeT C BOAOM ....

1) SO; 3) P,0s

2) C1,04 4) SiO,

7. MNpw HarpeBaHum okcuaa xenesa (I) c okcmgom yrnepoga (1) obpasyroTcsa yrnekucnblv ras w....
1) Fe 3) F9203

2) FeO 4) F6304

8. Kakoe BelLecTBO Hago NpMbaBMTb K HATPATY rMOPOKCOMarHus, YTobbl NpeBpaTUTb €ro B HATpPAT MarHns?
1) HNO; 3) MgO

2) Mg(OH), 4) NaNO,

O6pas3seL 6uneta no Teme «OCHOBbI TEPMOONHAMUKN»

1. HeBepHo, 4TO cOrnacHo BTOPOMY Hayany TepMOANHAMUKY ...
1) Krg tennoson mawwuHbl Bcerga MeHblue egmHuubl (100%)
2) Tennoson adhpekT obpaTHONM peakunm Gonblue TeNnoBoro addekra NPAMoN peakumm

3) B I/I30]'IVIpOBaHHOIZ cucrteme CamonponsBoSibHO NAYyT NpouecChl, ConpoBoOXaakwLwnecd ysernm4eHnemMm
QHTpPONNN
4) Tennorta camMonpoun3BosibHO nepexoanT oT bonee HarpeToro Tefna K MeHee Harpetomy

2. B kakom psify ra3oobpasHble ranoreHoBogopoab! pacnonoXeHbl B MOpsaKe BO3paCTaHUSA UX CTONKOCTW?
1) HF, HCI, HBr, HI 3) HCI, HF, HBr, HI
2) HI, HF, HCI, HBr 4) HI, HBr, HCI, HF

3. [Mo tepmoxmmmnyeckoMy ypasHeHUo 2Cu + O, = 2CuO + 310 k[ BblYMCNNTE KONUYECTBO TEMMOThI, Bbl-
JensiloLlencs B pesynsrate okucneHus 16 r meau.

1) 38,75 kx 3) 1240 kOx

2) 77,5 kOx 4) 2480 kOx

4. Yemy paBHa CTaHOapTHasi sHTanbnusi obpasoBanus H,S (r), ecnvn n3secTteH TennoBon adhpekT peakumm
€ro ropeHus: 2H,S + 303y = 2S04y + 2H,0(; AH® = -1038kx?

1) -499 kOx 3) -40 kOx

2) -20 kOx 4) -1058 kx

5. Kaknm u3 ypaBHEHU MOXHO BOCMONb30BATLCS A5 pacdeTa U3aMeHeHus aHTanbnmm npouecca Al,Os +
3S03 = Aly(SOy)s; AHy,, - ?

1)  AH x.p. = AH*® Al,(SO,); + AH*AlL,O; — 3 AH*® S0,

2) AHx.p =AH°®ALO; — 3 AH® SOz — AH® Al (SO,);

3) AHx.p = AH°®PAl,(SO4); — AH P AlLO; — 3AH °P'S0O,4

4)  AH x.p. = AH®Al,(SO,); — AH® Al,053 — AH %SO,

O6Gpasew 6uneTta no teMe «OGLWME 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKUX peakuniny

1. TMpw yBenuyeHnn obLiero AaBneHns B 2 pasa CKOPOCTb arieMeHTapHowm rasoBon peakumm 2NO + O, =
2NO, yBenmunTca B ...... pas(a).
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1) 2 2) 4 3) 6 4) 8

2. Ecnu npu yBennyeHun temnepatypsl ot 20 oo 40°C CKOpPOCTb peakunn Bo3pocna B 9 pas, To 3Ha4eHne
TemnepaTypHOro KoadguLneHTa peakumm pasHo...
1) 2 2) 3 3) 6 4) 9

3. [ns cmelleHnsa paBHoBecus B cucteme Hyr) + S(TB) « H,S(r), AH,° = -21 k[Ix B CTOPOHY 0BGpa3oBaHus
cepoBoaopoaa Heobxoammo ...

1) NoHW3MTL TemnepaTtypy 3) NOHW3WTL AaBneHune

2) BBeCTU katanusaTop 4) noBbICUTb AaBneHune

4. Kakon m3nyecKnin CMbICI KOHCTaHTbl CKOPOCTK peakumm?

1) BenunuuHa, xapakTepuaytoLLas peakUMOHHYI0 CNOCOBHOCTb BELLECTB NPy AaHHOW KOHLEHTpauuu;

2) paBHa CKOpPOCTU peakuun, ecriv KOHLLEHTpaLmMsa KaXaoro U3 pearnpyoLLmx BeLecTs paBsHa 1 mone/m;
3) paBHa CKOPOCTU peakumu, ecriv KOHLEHTPaL MM pearnpyoLLmx BELLECTB paBHbl MeXay cobowu;

4) paBHa CKOpPOCTW peakuuu, ecrnivm npoussBefeHne KOHLUEHTpaLNiA pearmpyoLmMx BELLECTB paBHO eanHULE.

5. VlameHeHune AaBneHuns He BNUSET Ha CMELLEHe paBHOBECUS B CUCTEME...
1) C(1) + CO, (r) < 2CO(r) 3) CO(r) + 2 Hy(r) «» CH3OH(r)
2) CO;(r) + Hy(r) «» CO(r) + H,O(r) 4) CO(r) + Cly(r) «» COCly(r)

6. ,D,J'Iﬂ CUCTEMDbI, HaXOﬂ,ﬂUJ,ef/]CFI Npu NOCTOAHHBLIX AaBlieHUN N TemMnepartype, ycrlioBuemM COCToOAHUA paBHO-
BECUA ABNAETCA ....

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

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

7. Kakoe 13 npmBeeHHbIX BbIpaXeHWin COOTBETCTBYET 3aKOHY AeCTBYIOLLMX Macc NpsiMon peakummn Fe,Ogy
+ 3CO(r) = ZFG(K) + 3C02(r)?

1) k- [Fe,O4] - [COP® 3) k- [COP
2) k- [Fe,0Os] - [CO] 4) k- [Fe,05]°

O6pa3sey 6unerta no teme «PacTBOpbI»

SﬂeKTpOJ'II/ITbI - 9TO BellecCcTBa, KOTopble...

He pacTBOPUMbI B OPraHUYECKNX pacTBOPUTENAX

1.
1
2. pguccoummpyloT B pacTBOpPE UMK pacnnase Ha UOHBI
3. pacTBOopuMbI B Boge

4

He NPOBOAAT 3MEKTPUYECKUIA TOK

2. Onsa ypaBHeHus peakumm CuSO, + KOH = ... cokpalleHHOe MOHHOe ypaBHEeHUE UmeeT BUA...
1. CuSO, + 20H = Cu(OH), + SO~

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

3. 2K" +S0,% = K;SO,

4. Cu* +20H "= Cu(OH),

3. bpomug 6apusa BCTynuT B peakumio obMeHa B BOOHOM pacTBOpE C ...

1. cynbdatom megum (ll) 3. rMapoKcuaoM nuTus

2. xnopugom megu (11) 4. a30THOW KUCMOTON

4. na coegnHennin NH,OH n NH4;NO; BepHO, 4TO ...
1. oba — cunbHble aNeKTPONUTHI

2. oba — cnabble 3aneKTponuThbI

3. TONbKO BTOPOE — CUSbHbIV 3NEKTPOnnuT

4. TONbKO NepBOe — CUSIbHbIN 3MNEKTPONUT

5. Ykaxute npasunsHoe BbipaxeHue Knyc ruapokeuga xenesa (ll1) no sBTopon cTyneHu:
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_2[OH"][Fe™] . _[Fe™]1[OH"]" .

Lo Koper = + ’ 3. KLII/ICZ - "
[Fe(OH), ] [Fe(OH); ]

2. K,LZHCZ = [OH_ ]2 [Fe3+] . 4. Kﬂﬂcz = [Fe(OH)2+] EOH ] ;
[Fe(OH), ] [Fe(OH): ]

O6pa3sey 6uneTa no Teme «OKUCNIUTENBbHO-BOCCTAaHOBUTENbHbIE peaKLum»

1. B peakunmn K2Cf207 + 3KN02 + 4H2804 = Cr2(804)3 + 3KNO3 + K2804 + 4H20 OoKuUcndaeTcsa UOH ...
1) SO, 3) NO,
2) Cr,0,° 4) K

2. O6wana cymma KoathULNEHTOB B NEBON YacTu ypaBHeHust peakumn Cu + H,SO4 (omy — CuSO,4 + SO,
+ H,0 paBHa ...

1) 3 3) 6

2) 4 4) 7

3. KoadhdumumeHT nepen BocCTaHOBUTENEM B ypaBHEHUM peakumn |, + Cl, + H,O — HIO; + HCI paBeH
1) 1 3) 3

2) 2 4) 4

4. CynbMu T HaTPUSI MOXET NPOSBMATE B OKUCIINTENbHO-BOCCTAHOBUTENbBHbBIX PeaKUMsaxX CBOMCTBa

1) TOnbKO OKMCRMTENS 3) HW okucnMTens, HM BOCCTaHOBUTENS

2) TOmnbKO BOCCTaHOBMUTENS 4) 1 OKMCIIMTENS, N BOCCTaHOBUTENS

5. BoccTaHoBUTENbHbIE CBOMCTBA XKENe30 NPosiBSET B peakuum:
1) FeO + H,SO, =FeSO, + H,0 3) Fe(OH), + 2HCI = FeCl, + 2H,0
2) 2FeCl, + Cl, = 2FeCl; 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

O6pa3sey 6uneTa no TemMe «ANemMeHTbl OpraHM4Yeckom XMMnumn»

1. BewectBo coctaBa CsHjp B KOTOPOM aTOMbI CBA3aHbl TONbKO S-CBA35IMU, HA3bIBAeTCH. ..
1) umknoneHTaH 3) neHteH -1
2) 2-metunbyteH —1 4) neHTeH —2

2. B psagy yrneBoOopoAoB STaH — 3TeH — 3TUH  anuHa ceasu C-C
1) yBenuuuBaetcs 3) He uameHsieTcH
2) ymeHbllaeTcs 4)  OT 3TaHa K 3TeHYy YBenMUYnBaETCs, OT 3TeHa K
3TUHY YMEHbLUAEeTCs

3. Obwas dopmyna ankeHoB

1 ) CnH2n_6 3) CnH2n
2) CnHZn—Z 4) CnH2n+2
4. TecbnoH 06pasyeTcs npu NONMMepU3aL MM MoHoMepa, oopmyrna KoToporo ...
2) CHF = CFQ 4) CFZ: C= CFZ
5. Monumep, obpasyowmincs npy nonumepusauun MoHomepa CsHg, HasbiBaeTcs ...
1) nonunatuneH 3) nonuacup
2) nonunponuneH 4) nonucTupon

6. [ns cMHTe3a CMHTETUYECKUX Kay4yKOB B KAQ4eCTBE MOHOMEPOB HE UCNONb3yeTcs ...
1) 2-xnop-2, 3-6yTagneH 3) 1,3-6yragueH
2) 2-xnop-2, 3-6yTagmeH ctupon 4)  copmanbgerng

7. lMpouecc obpasoBaHUs ANCYNbMUOHBIX MOCTUMKOBLIX CBA3EN B CTPYKTYPE Kaydyka Ha3biBaeTCs. ..
1) BynkaHusaumen 3) nonuKoHAeHcauunen
2) nonumepusaumemn 4) pedbopmaunven

8.2.1 WWKAJIA U KPUTEPUU OLLEHUBAHUA
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OTBETOB Ha BONPOCHI PyOGeXHOro KOHTpons
- OLIEHKa «OTMMYHO» BbICTaBnseTca obyyarowemycs, ecnm nonydeHo 6onee 81% npaBuibHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 0o 80% npaBuribHbIX OTBETOB.
- OL|EHKa «Y[OBIIETBOPUTENBHOY» - Nosy4eHo ot 61 o 70% npaBunbHbIX OTBETOB.
- OLIEHKa «HeydoBrEeTBOPUTENBHOY» - MOSTy4eHO MeHee 61% npaBuibHbIX OTBETOB.

9. MpomexyTo4Has (cemecTpoBas) aTTecTaLuA No Kypcy

9.1 HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOM aTTecTaumm oby4aroLWmnXcsa No pe3ynbTaTaMm U3y4yeHUs QUCLUIMIIVHDI:

1) oencreyiowee «lMonoxeHne 0 TEKYLLEM KOHTPOME ycneBaemMoCcTU, MPOMEXYTOYHON aTtTecTaumm obyyato-
LMXCH No MporpaMmam Bbiclero obpasoBaHusa (6akanaBpuaT, cneuvanuteT, marucrpaTypa) u cpegHero
npodeccunoHansHoro obpasoanusa B ProOY BO Omckuin FTAY »

9.2. OCHOBHbI€ XapaKTepPUCTUKUN

I'IpOMe)KYTO"IHOﬁ aTTecTauumn 06yqarou.mxc;| no uToram n3yvdeHumsa gUCUNNIIUHLI

Uenb
NPOMEXYTOYHOW aTTecTauum -

YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXkabiM 0by4datoLmMmMes Lenem
00y4YeHns No AaHHOM OUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOsILLEN
nporpaMmmbl

dopma
NPOMEXYTOYHOW aTTecTaLum -

9K3aMeH

MecTo 3k3ameHa
B rpacpmke yuyeb6HOro npouecca:

1) noAroToBKa K 9k3aMeHY M caava ak3aMeHa OCYLLECTBNSIETCS 3a
CYET y4ebHOro BpemeHn (TPYLOEMKOCTM), OTBEAEHHOIO Ha 3K3aMe-
HaLMOHHYIO CECCUI0 ANst 00yYatoLUMXCS, CPOKM KOTOPOW yCTaHaBMnu-
BalOTCH NPMUKa3oM Mo YHUBEPCUTETY

2) pata, BpemMs 1 MeCTo NpOBeAeHUs 3K3ameHa onpeaenseTcs rpa-
CbI/IKOM cOayn 3K3aMeHOoB, yTBepXXaaemMbiM JEeKaHOM BbliNyCKatloLwero
dakynbTeTa

Popma 3K3ameHa -

lucbmeHHbIU

Mpouenypa npoBeaeHus aksame-
Ha -

npegcTaeneHa B POHAE OLEHOYHbLIX CpeacTB No ANCUUMIIMHE

OK3amMeHaUMOHHasA nporpamma
no y4ye6HOM AUCLUNIINHE:

1) npeacTaeneHa B oHAe OLEHOYHbIX CPEACTB MO AMCUUNIIMHE

)

2) oxBaTblBaeT pasfgernbl (B COOTBETCTBUM C M. 4.1 HacToALWero oo-
KyMeHTa)

MeTogunyeckue maTepmansl, on-
pegensowme npoueayphbl OLEeHU-
BaHUsl 3HAHUW, YMEHUMN, HAaBbIKOB:

npencrtaBiieHbl B (*)OH,D,e OLEHOYHbIX CpeacTs no ancuuninHe

9.2 OCHOBHbIE XapaKTePUCTUKU

HpOMe)KYTO‘-IHOﬁ artrTecTauuvmn 06y‘-laIOI.IJMXC$I no utoram n3yvyeHmda guCUUNIIUHbI

Llens npomexxyTo4HoW aTTecTa-
umm -

yCTaHOBMEHNe YPOBHSA JOCTVXKEHUSA KaxabiM 0byyarowmmes Lenen
1 3agayv oby4yeHus nNo AaHHON OUCLMNIIMHE, U3TOXEHHbIM B M.2.2
HacTosLLen NporpaMmmsl

®dopma NpoOMeXYyTO4YHON aTTecTa-
umm -

3a4éT

MecTo npoueaypbl nony4YeHns
3a4yéTta B rpadmke y4yeGHoro npo-
uecca

1) yyacTtue obyyarowerocs B npouenype nosyyeHusi 3a4éta ocy-
LLLEeCTBMSIETCS 3a CYET y4yebHOro BpeMeHu (TpyaoEMKOCTM), OTBe-
OEHHOro Ha U3yyYeHve OUCUUNUHDI

2) npoueaypa nposoanTtcs B pamkax BAPO, Ha nocrnegHen Hegene
cemecTpa

OCHOBHbI€E YCINOBUsI NOJy4eHUSA
obyyarwmmca 3ayéTa:

1) obyvatoLmncs BbINONHWUN BCe BUAbI y4eOHOM paboThl (BKMoYas
CaMOCTOSATENbHYI0) 1 oTYMTancs o6 nx BbINMOIHEHWUWN B CPOKM, YCTa-
HOBIeHHble rpadnkom y4yebHOro npowecca no AUCUUNINHE;

2) NpoLén 3aknounuTensHOe TeCTUPOBaHME;

3) nogroToBMN NOMHOKOMMNEKTHOE y4ebHoe nopTdonuo.

Mpoueaypa nony4yeHus 3ayéra -

MeTogunyeckue maTepmansl, on-
penensowme npoueaypbl OLEHU-
BaHUsl 3HAaHUW, YMEHUMN, HAaBLIKOB:

MpencTaBneHbl B POHAE OLLEHOYHbIX CPEACTB N0 AaHHOW y4ebHOoN
ancumnnuHe

9.3. 3aknuunTenbLHoe TeCTUpPOBaHUE MO UTOraM U3yYeHUs1 AUCLMUMNNUHDbI
Mo nToram nsyvyeHuss AMCUUNIMHBI, CTYAEHTbI NPOXOAAT 3aKNiounTeNbHOe TecTUpoBaHue. TecTMpoBa-
HVe sBnsieTcs PopPMOIi KOHTPOJISA, HanpaBEHHOWM Ha NPOBEPKY BriadeHWs TEPMUHOIOTMYECKMM annapaTom,
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COBPEMEHHBIMW UH(OPMALMOHHBIMU TEXHOMOTMSIMU M KOHKPETHBIMU 3HaHWSIMU B 06nacTu dpyHaameHTanb-
HbIX 1 MPVKNaAHbIX AUCLMMIIVH.

9.3.1 MoaroToBKa K 3aKNOYNTENIbHOMY TECTMPOBAHUIO MO UTOraM U3y4eHUS AUCLMNITUHbI

TecTnpoBaHue ocyLLecTBNSETCA MO BCEM TeMaM W pasfenam OUCUUNIMHLI, BKMYas TeMbl, BbIHO-
C/Mble Ha CaMOCTOSITENbHOE N3yYeHue.

Mpouenypa TeCTUPOBaHUSA OrpaHUYeHa BO BPEMEHW 1 npeanonaraeT MakcMMarnbHOoe cocpeaoToye-
HWe CTyAeHTa Ha BbINOMHEHUW TecTa, COAepXaLLero HECKONbKO TECTOBbLIX 3a4aHUN.

YBaxaemble CTyAeHTbI!

Mpexae Yem NPUCTYNUTb K BbINONHEHWUIO 3a4aHNM BHUMATENBbHO O3HAKOMbTECh C UHCTPYKLMNEN:

1.01Beyass Ha Bonpoc C BbLIOOPOM NPaBWMLHOTO OTBETa, MPaBWMbHbIA, Ha Balw B3rnag, OTBET
(oTBETHI) 0OBEANTE B KPYXKOK.

2.B 3agaHusax oTkpbITon hopmbl BNULWWTE OTBET B MPOMYCK.

3.B 3agaHusx Ha cooTBeTCTBME 3anonHuUTe Tabnuuy.

4.B 3apgaHusAX Ha NpaBuUIbHYO NOCNeA0BaTENbHOCTb BNMLWMTE NOPSAKOBLI HOMEP B KBaapar.

5.Bpems Ha BbinonHeHue Tecta — 60 MUHYT

6.3a kaxadbln BepHbIM oTBeT Bbl monyyaete 1 6ann, 3a HeBepHbii — 0 Gannos. MakcumanbHoe
KONMM4YecTBO NonyyeHHbIX 6annos 20.

XXenaem ygauu!

TecTmpoBaHMe nMpoBOAUTCSA B NMUCbMEHHOW ¢opme (Ha BGymaxHOM HocuTene). TecT BkMo4yaeT B
cebs 20 sonpocoB. Bpems, oTBogumMoe Ha BbiNofHeHMe TecTta - 60 MUHYT. B Kaxablh BapuaHT TecTa
BKITHOYAIOTCHA BOMPOCHI B CMeAylLEM COOTHOLIEHUN: 3aKpbiTble (OAMHOYHLIM Bbibop) — 25-30%, 3akpbiTble
(MHOXEeCTBEHHBIN BbIbop) — 25-30%, OTKpbIThle — 25-30%, Ha ynopsigoyeHne u cootBeTcTBue — 5-10%.

Ha TecTnpoBaHue BbIHOCMTCA MO 2-3 BOMpoca U3 Kaxaoro pasgerna ANCUMnIvHBbI.

BnaHk TecTa
Obpaszey
®epgepanbHOe rocygapcTBeHHoe biogxeTHoe obpa3oBaTenbHOE yYpexaeHne BbICLLEero
obpasoBaHus

«OMcCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenu MN.A. CtonbinuHa»

Tecmpoaal-wle Mo UToram oCBOEHUs1 AUCLUNIINHBbI «XUMUA»

PdPUN0 rpynna

Oata
BapuaHT Ne 1

1. Yemy paBHa KOHLEHTpauusa MoHOB Bogopoaa B pactBope KOH ¢ koHueHTpauuen 0,01
monb/n, npu ycnoeuu, 4To KOH nonHocTbO npoaguccouumpoBan
A. 10™ monb/n B. 10 monb/n C. 10 monb/n D. 10" monb/n. E. 10™ monb/n.

2. Onpepgenute TUN XMMUYECKOMN CBA3U B Monekyrne 6pomuaa kanusa (KBr)
A. noHHas B. meTannuyeckas C. KoBaneHTHasi HenonsipHas
D. koBaneHTHas nonsipHas E. BopopogHas

3. Kak uameHutca ckopoctb peakuum N, (r)+20; =2NO; ), €Cnm yBenuuutb KOHLEHTpauuio
Kucnopopaa B 5 pas.

A. yBennuutca B 10 pa3s B. ymeHbLlmnTCSa B 5 pas C. ymeHblmntca B 50 pas

D. yBennuutca B 25 pa3s E. ysenuuntca B 15 pas

4. Kakon cpakTop OKa3biBaeT BNUSHUEe Ha CMelleHMe paBHoBecusa BneBo: 2 SO,+0, o
2S0;+Q

A. NOHWXeHWe TemnepaTtypsbl B. noHmwxeHue koHueHTpauun SO,

C. noBblWweHne koHueHTpauum O, D. noBbiweHne KoHueHTpauum SO,

5. PaccuuTtanTte HopmanbHYH KOHLUEHTpauuio pactBopa opTodocthopHON KUCIOTbI C MOnsAp-
HOM KOHUeHTpauuen 0,5 monsb/n.
A.0,5H; B. 1H; C.2H; D.2,5H; E. 1,5H

6. Yemy paBHa macca cepHoM kucnoTbl B 200 mn pacTtBopa C HOpManbHOM KOHLEHTpauuen
0,5 monb 3kB/n?
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A.4,9r; B.1,2r; C. 3,5r; D. 2,8r; E. 6,7r.
7. B kakom o6beme 0,2 H pacTBOpa copepxutca 120 r CuSO,?

8. YKaXuTe peakumio cpeabl LWesIo4HOro pacTeopa.

A. pH>7 B. pH<7 C. pH= D. pH=5 E. pH<5

9. B kakom u3 npuBegeHHbIX COGAMHGHMVI Xnop npoAaBnAeT CBOMCTBA TONbKO OKUCnuUTena?
A. HCIO, B. HCIO; C. HCI; D. HCIO E. Cl,

10. Kakow 13 npuBegeHHbIX NPOLeCCOB NpeAcTaBnsieT co60M BOCCTaHOBIEHMe?

A Cr¥ocr®: B. N> 5 N2™ C. P55 p5":

D. As*—> As ¥ E. Si?* > sSi*":

11. B KaKkoM U3 NpuBeAeHHbIX COeANHEHMN MapraHew NpPosiBNsieT CBOMCTBA TONIbKO OKUCNU-
Tena?

A. MnO, B. Mn(OH), C. KaMnOy4 D. MnCl, E. KMnO,
12. Kakow n3 npuBeaeHHbIX NPOLECCOB npeacTaBnseT cobon okucneHne?

A S?»s° B.P*" > P3%" C.N°" > N?¥;

D. I, —>21; E. Sn**>sn?*

13. Mopbepute koachcuumeHTbl B cxeme OBP:
H,C,0,4 + KMnO,4 + H,SO,4 — COZ + MnSO, + K,SO,4 + H,O

14. OkucnuTenb — 3TO aTOM, MOJIeKyfla Ufu UOH, KOTOPbIN

A. yBENUYMBAET CBOIO CTEMNEHb OKMUCIEHMS B. npvHMMaeT anekTpoHbI
C. oToaeT anekTpoHbl  D. N3MEHSIET CBOI CTEMNEHb OKUCIEHMS

E. yMeHbLLAeT CTNeHb OeucneHus

15. KoachdpmumeHT nepes MoneKkynon oOKUCNUTEsNsi B ypaBHeHUM peakuum
KMnQO, + Na,S0O; + H,SO, — MnSO, + Na,SO, + K,SO,4 + H,O paBeH ...

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

16. CKonbKko rpaMMoOB LMHKa BbIAENUTCSA Ha KaToae, ecnu vyepes3 pacTtBop xnopuaa uutka (l1)
nponyckaTtb Tok cunou 3 A B Te4eHue 3217 cekyHn?

A650 B325 C3,25 D65 E13,0

17. OnpepenuTb NocnenoBaTeNbHOCTb BOCCTAHOBIEHUSA KATUOHOB MPU 3reKTponun3e cooT-
BeTCTByIOWMX coneii: Mg®* (1), A" (2), Zn* (3), Fe* (4), Ag" (5).

A12345 B54321 C13245 D14352 E25431

18. Kakow mMeTann MOXHO NPUMEHUTb B Ka4eCTBe aHOAHOro NOKPbLITUS AN 3aWwuThl usgenus
u3 xene3a (E0(Fe2+/ Fe)= -0,44 B) oT koppo3un?

A. ceurey E°(Pb**/ Pb)=-0,126 B B. marnuit E°(Mg®*/ Mg)= -2,36 B
C. cepebpo E°(Ag*/ Ag)= 0,8 B D. megb E°(Cu®/ Cu)=0,34 B

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

19. BewecTBO X npu onpeaerieHHbIX YCIIOBUAX MOXET pearuposaTtb U C XNIOpOBOAOPOAOM, U
c 6pomHon Bogon. Kakoe 3aTo BewecTBo?

A. C,H, C. CHsNH,

B. Cu(OH), D. Ce¢HsOH

20. MpeBpalieHne 6yTaHa B GyTeH OTHOCUTCA K peakuum
A. nonumepusaumu C. pervapvpoBaHus

B. mervppaTauum D. wusomepusauuu

9.3.2 lLkana v Kputepmmn oueHUBaHuUs
OTBETOB Ha TECTOBbIE BONPOCHI TECTUPOBAHMUA MO UTOramM OCBOEHUSI ANCLUNIINHBI

- OUEeHKa «0mJIu4YHO» BbICTaBNsAETCA obydaroemycs, ecnun nonyveHo 6onee 91% npaBuibHbBIX OT-
BETOB.
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- OUeHKa «Xopolwoy - nony4veHo ot 76 o 90% npaBunbHbIX OTBETOB.
- oyeHKa «ydoeriemeopumesibHo» - nony4eHo ot 61 8o 75% npaBunbHbIX OTBETOB.
- oyeHKa «HeydoeriemeopumersibHO» - NonyyYyeHo meHee 60% NpaBUNbHbLIX OTBETOB.

9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHy

1. CoBpeMeHHble NpeacTaBneHns 0 CTPOEHUN aToMa.

2. MNpurHUMNbI NOCNegoBaTENbHOIO 3anofHEHNS aTOMHbIX opbuTanen. ceasu.

3. Cnocobbl nepekpbiBaHWS aTOMHbIX opbutanen npu o6pa3oBaHMU KOBANEHTHbIX CBA3EW: O-, TT-, O-

4. 3akoH akBMBaneHToB. OnpegeneHne NOHATMS MOMb 3KBMBANEHTOB BellecTBa. Kak BbluncnsaeTtcs
MOJIb 3KBUBANEHTOB KUCINOT Y OCHOBAHWIA?

5. Tlepuognyeckmit 3akoH [. V. MeHoeneesa: nepuoanyeckm U3MEHSIIOLWNECS XapaKTEPUCTUKU Y
CBOWCTBA 3N1EMEHTOB.

6. OCHOBHblE XapaKTEPUCTUKM XMMUYECKOW CBSI3W: HanpaBfEHHOCTb, HACLILLAEMOCTb, NOMSAPHOCTb U
nonsipu3yemMocTb.

7. VloHHasa n meTannuyeckas casu. [pueecty npumepsl. [JaTb OCHOBHbIE XapaKTEPUCTUKN CBA3EN.

8. Cnocobbl 06pa3oBaHMs KOBaneHTHoOW cBs3un. [puBecTy npumepsl.

9. OCHOBHbIE MOHATUA XUMUYECKON TEPMOOUHAMMKN: TENNOBON 3(PEKT peakunn, BHYTPEHHSS SHEp-
rMsi N 3HTanbNus.

10. Xvimnyeckasa kuHeTuKka. 3aBUCUMOCTb CKOPOCTU XMMWYECKOW peakuum OT TeMnepaTtypbl. SHeprus
aKTMBaLMM XMMUYECKON peakLmu.

11. CKOpOCTb FOMOrEHHbIX XUMUYECKNX peakumin. OCHOBHOE ypaBHEHNE XMMNYECKON KNHETUKN.

12. PactBopbl

13. Cnocobbl BblpaXXeHus1 KOHLEHTpaLMM pacTBOPOB.

14. PacTBOpbl CUMNbHbIX 3NEKTPONNTOB. AKTUBHOCTb U KO3IPMUUNEHT aKTUBHOCTU, MOHHAsA cuna pac-
TBOPOB.

15. PacTBopbl cnabbix anekTponuTtoB? KoHcTaHTa 1 cTeneHb guccoumnaumm cnabblx aNeKTpoiMToB.

16. Bopa kak cnabbli anektponut. MloHHoe npounsseaeHne Boapl: pH n pOH.

17. 3aBMcMMOCTb CTeneHu amccouumauumn cnaboro anekTponuta OT KOHUEHTpauuu, BAUsHUE OOHO-
WMEHHBIX MOHOB 1 TemnepaTypbl.

18. N'vaponus conen. Tunel rmgponuaa conen. CteneHb rmaponusa.

19. OkncneHue, BocctaHoBneHve. OkucnuTens, BoccTaHoBUTENb. OnpegeneHne NOHATUN.

20. Tunbl OKUCIIMTENBHO-BOCCTAHOBUTENBHbLIX peakumi. [puBecTy npumeps.

21. MeToapbl HAXOXAEHMSA CTEXMOMETPUYECKNX KoaddpuumneHToB B OBP. MeToa anekTpoHHoro 6anax-
ca.

22. [anbBaHMYeCKME 3NIEMEHTbI. JNEKTPonu3

23. Koppo3sus. Cnocobbl 3auTbl OT KOPPO3UMW.

24. AHanuTn4eckas xmumuda. Metoabl aHanuaa.

25. KauyecTtBeHHbIN aHanu3. Knaccudukaunsa katmoHoB. KayecTBeHHbIE peaKunn Ha aHNUOHbI.

26. Knaccudmkaums aHmoHoB. KauecTBeHHble peakunm Ha aHUOHbI.

27. Knaccudukaunss MeTogoB KONMYECTBEHHOro aHanusa. ['paBumMeTpuyeckuin u TUTPUMETPUYECKUA
aHarnma, ux CpaBHUTESbHbIE XapaKTEPUCTUKMN.

28. PactBopuMoCTb. BrnisHue pasnuyHbix akTopoB Ha pacTBOPMMOCTbL Ocagka: AobaBneHve anek-
TPONUTOB, COAEPXaLMX OOHOUMEHHbIE MOHbI, HE CoAepXalluMX OOHOUMEHHbLIE MOHbI, KUCITOTHOCTb Cpefbl,
TemnepaTtypa.

29. TutpumeTpudecknit aHanua. CywHocTb Metofa. OCHOBHbIE MOHATUS: TUTPOBaHME, TUTPOBAHHbIN
pacTBOp, TOYKa 3KBMBANEHTHOCTU. TpeboBaHUSA K peakunsiM B TUTPUMETPUYECKOM aHanumse.

30. Knaccudmkaumsa meTogoB TUTPUMETPUN: MO TUMY peakLmun, Mo MeToay, Mo crnocody TUTPOBaHMS.

31. OcHoBHble pacyeTHble opMYrbl TUTPUMETPUYECKOTO aHanum3a npu NpsiMoM 1 KOCBEHHOM TUTPO-
BaHUU

32. Cnocobbl BblpaXeHWs1 KOHLEHTPaLWA B aHanMTU4eCcKon XMMun. TUTP No onpegensiemMomy BeLle-
cTBY. [lonpaBoyHbIN KO3 PULMEHT TUTPaHTA.

33. MeTtog HenTpanm3auuun. CylHOCTb MeToAa. ALMAMMETPUS U ankanumeTpus.

34. MeTtoa pepokcumeTpumn. Ero cywHocTb, knaccudpukaums. TpeboBaHus k peakumam. OkucnmTenb-
HO-BOCCTaHOBUTESbHbIE MOTEHLUMASbI, BIUSHUE HA HUX Pa3fnyHbIX hakTopoB.

35. MNepmaHraHatomeTpusi. Pabounii n ctaHgapTHble pacTBOpbl B MeTode. YCTaHOBMIEHWE 3KBMBA-
NEeHTHbIX Macc.

36. MeToa ocagutenbHoro TutpoBaHus. CyLWHOCTb, Knaccudukaums metoga, TpeboBaHus K peakuu-
aMm. Knaccudumkaums meTtogoB ocagnuTtenbHOro TUTPOBaHUS.

37. KomnnekcumeTtpusa. CywHocTb MeTodoB, TpeboBaHus K peakumsam. Knaccudpukauus meTtonos
KOMMMNEKCUMETPUYECKOTO TUTPOBaHMUS. [MOHATMA O KOMMMNEKCOHax, ux npemmMyliecTtsa. TpunoH b, ocobeHHo-
CTN ero XMMmn4eckoro ctpoeHusi. Cnocobbl PUKCMPOBaAHUA TOUKM 3KBUBANIEHTHOCTM B KOMMIIEKCOHOMETPUN.
MeTann-nHankaTopbl.

38. XKecTkocTb MpMpogHbIX BOA. Buabl xecTkocTn, cnocobbl ux yctpaHeHusa. OnpepneneHue obuyen
XEeCTKOCTU BOAblI TPUNIOHOMETPUYECKUM METOAOM.
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39. TeopeTudeckne OCHOBbLI OpraHU4eckon xmumun. MNpoCTpaHCTBEHHOE CTPOEHWE OpraHM4YecKnx co-
eAnHeHnn. Nsaomepnsa opraHMYeckux coeanHeHnn. Tunbl XMMUYECKMX CBA3EN B OPraHNYeCKnX coequHeHUsIX.
OneKTpoHHble 3adhheKTbI 3aMeCTUTENEN.

40. YrneBogopoapbl: AnkaHbl. AnkeHbl. AnkuHbl. AnkagmeHbl. CnocoObl MonyyYyeHus, Xumudeckne
cBoOWCTBA.

41. ApeHbl. [MoHaTMe 06 apomaTUYHOCTK, CTpoeHne apeHoB. [lonydeHne GeH3ona n ero roMornoros.
dusmnyeckne, Xummnyeckme CBonCTaa.

42. Cnuptbl. Onpegenexne, knaccudukaumus, nsomepusi, HomeHknatypa. Metogel nonyyeHus. dusun-
yeckne, XMMn4eckme CBonCTBa.

43. ®eHonbl. OnpepgeneHve, CTpoeHWe, Knaccudukaumsi, HOMeHknatypa, usomepud. Ddusmko-
XUMU4ecKne CBOMCTBA.

44. Anbgermapbl 1 keToHbl. Knaccudwmkaunsi, HOMeHknaTypa, oTaeNbHble NpeacTaBuTeny U ux 3Hadve-
Hue. Pusnyeckme n XMMmnyeckne cBOMCTBa.

45. KapboHoBble KMCNOThl U UX Npon3BogHble. OnpeaeneHne. Knaccndpukaumsi, HomeHknaTtypa. Me-
ToAbl NonyyeHus. Pusmnyeckme ceomncTaa. XMMmnyeckme CBOMCTBA.

46. Yrnesogbl. PacnpoctpaHeHve B npupoge, buonornyeckas porb, Knaccuduvkaums no vyvcny yrne-
BOAHbIX OCTaATKOB (MOHOCaxapuibl, nonucaxapuapl). dusnyeckue n xmmmyeckne CBOMCTBA MOHOCaxapuaos,
AvncaxapugoB (BOCCTaHaBNUBAKOLWMX M HeBOCCTaHaBnuaawLwmx). Fomo- n retepononucaxapugbl. OTaens-
Hble NpeaCcTaBUTENN, pacnpoCTpaHeHne B NpMpoae, 3HaYeHune.

47. AmunHocoeanHeHns. AMuHbl. AMUHOKMCIOThI. Knaccmndukaumsa, nsomepusi, HomeHknartypa. Pac-
npocTpaHeHme B npupoge. 3ameHUMble U HE3aMEHUMbIE aMUHOKUCIOTbI. Cnocobbl nonyvyeHnss n usnko-
XUMUYECKME CBOMNCTBA aMUHOKMCIIOT.

48. benkn. Onpegenenne, knaccudukauus, pacnpocTpaHeHne B Mpupoge, 3HayeHue B rnpolecce
XN3HEOEATENBHOCTU XXMBOTHBIX U PACTUTENbHbBIX OPraHM3moB. Pusnyeckme n XMMmmnyeckme cBoricTea 6enkos.
LiBeTHble (KayeCTBEHHbIE) peakuun Ha Genku.

O6pasey
depepanbHOe rocynapcTBeHHOe BlomxeTHOE obpa3oBaTenbHOE yupexaeHme
BbicLEero obpasoBaHus
«OmcKknii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenn MNM.A. CtonbinMHay
Kadegpa mateMaTn4eckux u eCTeECTBEHHOHAYYHbIX AUCLUMIIVH

3K3AMEHALMVOHHbIW BUMNET Ne1
no avcuunnuHe «XnmMma»

1. OKkncnNUTEnNbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 9NIEMEHTOB. 3aKOHOMEPHOCTb U3MEHEHMS OKUCIU-
TeNbHO-BOCCTAHOBUTENbHbIX CBOMCTB 3NIEMEHTOB B nNepuogax v rpynnax. Metannuyeckve n HemeTannmye-
CKue anemeHTbl B nepuoauyeckon cucteme .M. MeHoeneesa.

2. Onektponus. CyLHOCTb npoLecca aneKkTponu3a. fsneHne nepeHanpsikeHus. MNoHatne o6 nHept-
HbIX (HEPACTBOPUMbIX) U aKTUBHbIX (PaCTBOPUMbIX) aHOAAX.

3. CocTaBbTe ypaBHEHUS peakLunii, KOTOpble HYXXHO NMPOBECTUN ANSA OCYLLECTBEHWS criegylowmnx npe-
BpaLleHUn:

Be — BeCl, — Be(OH), — Nay[Be(OH),] — BeSO,. lNMpuBeanTte Ha3BaHWs UCXOOHbBIX COEANHEHWUA M NPO-
AYKTOB peakuumu.

9.4.1 WKAINA N KPUTEPUN OLLEHUBAHUA

PesynbTaTbl 9Kk3aMeHa onpeaensoT OLueHKaMM «OTITIMYHOY, «XOPOLLOY», KyAOBMNETBOPUTENLHO», KHE-
YLOOBNETBOPUTENBHOY» N OOBABNAIT B A€Hb 3K3aMeHa:
- OUEHKY «Om/uyYyHO» BbICTABNAT oOOydallemMycs 3a MOMHOE W MNPOYHOE 3HaHWe MpPOrpamMmMHOro
MaTepuana B 3agaHHOM 00beme;
- OLEHKa «xopowoy» cTaBuTCa oOy4yallleMycss 3a MNPOYHOE 3HaHMe MpPOrpaMMHOro matepuana npu
Mano3HaunTeribHbIX HETOYHOCTSX;
- oUeHKa «ydoesiemeopumesibHO» CTaBUTCS o0yYatoLemMycsi 3a 3HaHWe MaTepuarna ¢ npobenamm, HETOYHO-
CTsIMK, onBKamm, Npu OTCYTCTBMM NMOHUMAHNSA OCHOBHbIX MOHSTUN;
- OLEHKY «HeyJOoBMneTBOPUTENBLHO» BbICTABMSIOT 00yYaloLWeMyCcsl 3a He3HaHNEe OCHOBHbIX NMOHATUMI, rpydble
OLUMBKM, HU3KYIO XMMUYECKYIO KYNbTYpY.

BbicTaBneHMe OLEeHKN OCYLLECTBASIETCA C Y4€TOM ONUcaHus nokasaTtenen, Kputepmes 1 LKan oueHu-
BaHUSA KOMNETEHLUMI MO AncumMninHe, NnpeacrasneHHbIx B Tabnvue 1.2

10. UHdhopmaumnoHHoe n meToguveckoe oGecrnedyeHne y4eGHOro npouecca No AUcCUUNnvHe

B cooTBeTCTBUM C AEWCTBYIOLWMUMM rOCYAapCTBEHHbIMM TpeGoBaHuAMM AnA peanusauum y4eGHoro
npouecca no AvcumnnuHe obecneymsaloLlen kadeapon paspabaTbiBaeTcs U NOCTOSHHO COBEPLUEHCTBYETCS
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y4yebHo-meToauyveckmin komnneke (YMK[), cooTBeTCTBYHOLIMIA JaHHOW paboyen nporpaMmme v npunaraemblii
K Hel. [Npu paspaboTtke YMK] kacdbenpa pykoBoACTBYETCS YCTAaHOBMNEHHBIMU YHUBEPCUTETOM TpeboBaHMAMM
K ero CTpykType, cogepxaHuto n ocopmrnenmto. B coctaB YMKL BXOASaT nepedncrieHHble HUXKe u apyrue

WCTOYHUKN Y4eBHOM 1 y4ebHO-MeToan4eckorn MHopMaLun, CpeacTea HarnsgHOCTy.

OnekTpoHHas Bepcusa akTyanbHoro YMK]I, agantvpoBaHHas Ansi o6Gyyalollyxcsl, BbICTABMSETCS B

WHpopmaLmoHHO-06pa3oBaTeNLHOM Cpeae yHuBepcuTeTa.
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