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BBEAEHME

1. Hactoswee v3gaHne sSBNsSieTCA OCHOBHBIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4ebh-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpammsl Bbeicliero obpasosanuga (OlNMOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

2. CopgepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKasaHW Mocnyxuna
Pabouas nporpamma OUCLMNIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoaunyeckne acnektbl pasBuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yalomxcs K anekTpoHHOW BepcMn MeToanyecknx ykasaHuin no U3yydeHuo aucumnim-
Hbl, obecneveH B MHOpMaLMOHHO-0Opa3oBaTenbHON cpeae yHuBepcuTeTa.

lMpn 3TOM B 3NEKTPOHHYK BEPCUI0 MOTYT ObiTb BHECEHbI TEKyLLME M3MEHEHUSA U OOMOMHEHus], Ha-
npaBfieHHbIE Ha MOBbILLIEHNE KAa4YeCTBa HACTOSILLUX METOANYECKUX YKa3aHWUN.

YBaxaembie oby4atowmecs!

MpucTtynas k udyyeHuno HoBon Ans Bac yyebHOM AMCUMNNWMHBI, HAYHWUTE C BOYMYMBOTO MPOYTEHMS
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHnM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIMHE N 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 4ONOonHUTENbHbBIX 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 gucuunnuHa otHocuTcs K avcumnnudam OOl yHmMBepcuTeTa, cocTaB KOTOPbIX onpeae-
nsetcsi By3om u TpeboBaHuamu ProcC.

Yenb ducyunnuHbl — HOPMUPOBAHME Y CTYOEHTOB NTOMMYECKOro, XMMUYECKOTO MbILLSIEHUS, NPUOG-
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 xo0e oceoeHusi QucuyuniuHbl 06y4yarouulicst OOSIKeH:

MUMeTb LieNoCcTHOoe NpeacTaBrieHne O PO XMMUKN B CO30aHUM COBPEMEHHO €CTECTBEHHO - Hay4YHOWM
KapTWHbI MUPa;

BNageTb: HaBblKaMu BbIMONMHEHUA OCHOBHbIX XUMUYECKNX na60paToprlx onepau,mh;

3HATb: OCHOBHbIE XUMWUYECKME MOHATUA U 3aKOHbl, OCHOBHbIE XUMWYECKMNE 3N1EMEHTbl U UX COeaNHEeHUd, CBe-
neHnda o cBOMCTBax HeopraHn4ecknx n opraHn4eckmnx COG,D,I/IHGHVIVI;

yMeTb: yCTaHaBnmBaTb B3aNMOCBA3N MeXay CTpoeHunem BellecTtBsa U ero XuMmmn4eckmmm CBOVICTBaMI/I, Mncnonb-

30BaTb OCHOBHbIE XMMWUYECKNE 3aKOHbl U CBOWCTBA BewecTB B na6opaTopH0171 n I'IpOVI3BOJJ,CTB6HHOI7I NpakTUKe.

1.1.NepeyeHb KOMMNETEHLUI C yKa3aHUeM 3TanoB ux (hpopMMpoBaHUA B pe3ynbTaTe OCBOEHUA
y4ye6HOM AUCLUNNWHbI:

KomneTteHuun,
B (hopMUpoBaHMU KOTO-
pbiX 3a4eACTBOBaHa

KomnoHeHTbl KOMNeTeHUUN,
dopmMmmpyeMble B paMmkax 4aHHON OUCLUMIVHBI
(kak oxxugaembln pesynbTaT ee OCBOEHWS)

Koa n HammeHoBa-
HWe MHAUKaTopa

AUCLMMNIIMHA -
DOCTUXKEHUA KOM-
BNageTb HaBblKa-
neTeHUuun 3HaTb W MNOHU- ymeTb Aenatb
kod HavMeHoBaHue 4 MM
mMaTb (memncrtBoBaTh)
(MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccnoHanbHbIE KOMMNETEHLUN
OrlK-1 | CnocobeH peliatb na-lonk-1 3HaeT OCHOBHble Ymeet BnapeeT HaBblkaMu

TMMNOBbIE 3a4a4n
npodeccrmoHanbHoOn
LeATEeNbHOCTU Ha
OCHOBE 3HaHWuiA oc-
HOBHbIX 3aKOHOB

OEeMOHCTpUpyeT 3HaHune

OCHOBHbIX 3aKOHOB
MaTemMaTuveckumx, ec-
T€CTBEHHOHAY4YHbIX U

obwenpodeccuoHanb-

XnMmmnyeckume no-
HATUA N 3aKOHbI,
OCHOBHbIE XMW~
YeCKue aremMeHTbl
N nx coeanHeHusa,

ncnonb3oBaTh Xu-
MUYECKME 3aKOHbI 1
cBefeHus 0 CBOW-
CTBax opraHunye-
CKMX U HeopraHuye-

MaTemMaTnyecKmx, HbIX AUCUWNIIWH, HEOO- | CBeoeHUst O CBOM- | CKUX BELLECTB, Npu
€CTeCTBEHHOHaYyY- XOOMMbIX ANS PELUEHUs1 | CTBax HeopraHu- obocHOBaHMM

HbIX 1 0bLLenpo- TUMNOBbLIX 3a4a4y Npo- YECKMX U OpraHn- | NpPUEMOB perynu-
dheccroHanbHbIX dheccroHanbHol aes- YECKUX CoeflMHe- | POBaHWs NUTaHUS

BbIMOMHEHNS OC-
HOBHbIX XUMUYe-
CKMX NlabopaTopHbIX
onepauumn

ANCUMNIWH C Npu- TenbHOCTN HUIA pacTeHun, npume-

MEHEHMEM NHop- HeHust yoobpeHuii n

MaLOHHO- necTMuMaos

KOMMYHWUKaUMOHHBIX | UO-20mk-1 MNoHnmaet Ymeet Bnageet HaBbikamu
TEXHONOrnmn NCnonb3yeT 3HaHWS NPVHLMNbLI UC- NPYMEHATb OCHOB- 3aKknagki u npose-

OCHOBHbIX 3aKOHOB
MaTemMaTu4ecKkux n
€CTeCTBEHHbIX HayK
Aana peweHna ctaH-

[JapTHbIX 3a4a4 cafo-

BOACTBa

nonb30BaHUA OC-
HOBHbIX XUMWN4e-
CKUX 3aKOHOB Ansa
peweHuna ctaH-
AapTHbIX 3a4a4

cafoBOACTBa

Hble XMMu4eckune
3aKOHbI AN8 peLle-
HWS cTaHOApPTHBLIX
3afay cagoBoacTea

OeHusa naboparop-
HbIX OMbITOB, aHa-

NN30B pacTUTenb-

HbIX U NOYBEHHbIX

obpasuos




1.2. OnucaHue nokasaTtenen, KpMTepMeB U1 LIKan oLeHUBaHUA U 3TanoB (hopMUpoOBaHUA KOMNETEHUUN B paMKax AUCLIMMNIIUHbI

YpoBHMN CHOPMMPOBAHHOCTM KOMNETEHLIMN

KOMMeTeHUUs He cop-

MWHUMaIbHbIN cpeaHui BbICOKWI
MuUpoBaHa
OueHkn chopMMpPOBaHHOCTU KOMMETEHUU
He 3ayteHo 3ayTeHo
Xapakrepuctvka chopMMPOBAHHOCTY KOMNETEHLMN
Kon MHavka- MNokasarens KomneTeHuus B nomnHoum 1. CchOpMMPOBAHHOCTb KOMMETEHLIMN COOTBETCTBYET MUHUMATbHBIM
VHpexc n TOpa 4OCTU- | WHAMKAaTOPbI KOM- OUHNBAHNA — | yepe He cdopmupoBaHa. | TpeGoBaHWsIM. IMEIOLMXCS 3HAHWIA, YMEHMI, HABbLIKOB B LIENIOM A0CTa- ®opMb 1 cpepcTaa
HasBaHue KEHUI# KOM- neTeHLMN 3HaHUA, YMEHUA, | |vetowmxcst 3HaHWI, TOYHO AS1S PeLIEHUs MPaKTUYECKNX (MPodecchoHanbHbIX) 3agad. KOHTponsl hopmmpoBa-
KOMRETEeHL neTeHuMn HaBbIKA (BNAAG- | yMeHMi 1 HABLIKOB He- 2. ChopMMPOBaHHOCTb KOMMETEHLMM B LIEMIOM COOTBETCTBYET TpeGoBa- HWS KOMMNETEeHLMM
HIs) [0CTaTOYHO ANS peleHnst | HUAM. MIMeroLwmxcs 3HaHWii, yMEHWUI, HaBbIKOB 1 MOTMBALIMK B LIENIOM
npakTuyeckux (npodec- [0CTaTOYHO AN peLleHns CTaHAapTHBIX NpakTuyecknx (npodeccuno-
CroHanbHbIX) 3agad HamnbHbIX) 3agay.
3. CchopMMpPOBaHHOCTb KOMMETEHLUMM NOMHOCTHIO COOTBETCTBYET Tpe-
60oBaHMAM. VIMEIOLWNXCA 3HAaHWI, YMEHUA, HaBbIKOB U MOTUBALWK B MoI-
HOW Mepe A0CTaTOYHO ANsl PELUEHNs CIIOXHBIX MpaKTU4eckmx (npodec-
CMOHarnbHbIX) 3a4ay.
Kputepum oueHnBaHus
OrnK 1.1 [MonHoTa 3HaHun 3HaeT Obyyatowmincs He 3HaeT 1. 3HaeT OCHOBHbIE MOHATMSA, 3aKOHbI, METOAbI U MOAENN XMMUYECKNX YyebHoe nopTtdonuo,
OCHOBHbIE€ XMMU- | OCHOBHbIE XUMUYECKNE cucTem 3 pasgenos obuien xumun. Mimeet 3HaHWSA O CBOMCTBax OCHOB- 3aKMIoYnTENBLHOE TeC-
YecKune MoHATUA MOHATUA W 3aKOHbI, OC- HbIX BUAOB XVMUYECKNX BELLECTB M KNaccoB XMMUYECKUX OOBEKTOB, HO TUpoBaHue (No pesyrnb-
N 3aKOHbI, OC- HOBHbIE XVMUYECKMNE ane- | He ycBoun ux getanu. B otBeTax Ha Bonpockl €CTb HETOYHOCTH, AOMNYC- Tatam OCBOEHUs AnC-
HOBHbIE XVIMUYe- | MEHTbI U UX COEANHEHUS, KaeT OLUMGKM B PELLEHNN SKCNEPUMEHTaNbHbIX 3aaau. LMNAMHBI)
ckvie areMeHThbI CBefAeHVsA 0 CBOVWCTBaX 2.CB060OAHO OPMEHTUPYETCS B OCHOBHbIX MOHATUSAX (DyHAAMEHTaNbHbIX
N NX coeanHe- HeopraHM4eckux n opra- pasgenoB obuen xumun. MNpaBunbHO NPUMEHSET TeopeTYeckune nomno-
HWSA, CBEAEHUS O | HUYECKUX COEAVHEHWN XXEHWSA NpU peLleHnn NpakTUYecknx 3agad, Ho 4onyckaeT Mano3Haun-
CBOICTBaxX Heop- TenbHble HETOYHOCTW.
raHN4ecKknx n 3. B coBepLueHcTBe 3HaeT 6a3oBble NoNnoxeHus pyHaaMeHTanbHbIX
OopraHn4eckux pa3szenoB obuen xumun. Bece 3apaHns BbIMONHEHbI NOMHOCTLIO, rpa-
coegvHeHWN MOTHO 0POPMIIEHbI M HE cofepXaT OLMBOK.
Hannuve ymenun Ymeer OGyuatoLmics He ymeeT 1. He yBepeHHO ncnomnb3yeT XMMYeCckue 3akoHbl U CBEAEHNS O CBOWCT- YyebHoe noptonuo,
ncnonb3oBaTthb Mcnonb3oBaTh XMMnYe- BaX OpraHW4ecknx U HeopraHN4Yecknx BeLLecTB, Npyu o6ocHOBaHUM 3akrounTenbHOE 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,
NPUMEHEeHUs
yaobpeHuii n
necTuunaoB

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

2. [lonyckaeT He3HaunUTemNbHbIe OWMUGKV NPYU UCMOMNb30BaHUU XUMUYe-
CKUX 3aKOHOB U CBE[IEHUIA O CBOWMCTBAX OPraHUYECKUX U HEOpraHUYecKux
BELLECTB, Np1 060CHOBaHUM NPUEMOB PErYIIMPOBAHUSA MUTAHKUS pacTe-
HUIA, NPUMEHEHUM YO06BPEHUI U NECTULIMOOB.

3. CBOGOAHO UCMOMNb3YeT XUMUYECKUe 3aKOHbI M CBEAEHWsI O CBOMCTBAX
OPraHNYecKnx 1 HeOpraHMYECKUX BELLECTB, Npy 060CHOBaHMM MPUEMOB
perynupoBaHvsi MUTaHWA pacTeHwii, NpUMeHeHWsi yanoBpeHwii u necTu-
LMOoB.

LUMNIWHbI)

Hanuuve HaBbIKOB
(BnapeHue onbl-
TOM)

Bnapeet HaBbI-
Kamu
BbINOSHEHMS
OCHOBHbIX XUMW-
Yeckux nabopa-

O6yyatowmincs He Bna-
[OeeT HaBblkamu BbIMOJ-
HEHWS1 OCHOBHbIX XMUYe-
CKkux rnabopaTopHbIX orne-
pauun

1. BnageeT HaBblkaMu BbINOMHEHNS OCHOBHLIX NTabopaTopHbIX onepa-
umii (pacTBopeHue, UNbTPOBaHWe, HarpesaHue 1 T.4.);

2. BnageeT HaBblkaMy BbINOMHEHUS1 OCHOBHbIX NaBopaTopHbIX onepa-
LW U UCNONb30BaHUs nabopaTopHoro 060pyA0BaHKS NMpU NPOBEAEHUN

XUMUYECKUX UCCNEAOBAHUN.

Onpoc; BbINOMHEHWEe
nabopaTtopHbix paboT




TOPHbIX onepa-
umn

3.Bnapeet HaBblkamu 06paboTku pe3ynbTaToB KCNEPUMEHTA, CPaBHe-
HUSI X C JaHHBIMW NUTEepaTypbl U UHTEPNPETALMK PE3YNbTaTOB XUMU-
YecKux uccrneaoBaHui

OrnK1.2

[NonHoTa 3HaHui

MoHumaeT
NPUHLMNBLI UC-
nosb30BaHUs
OCHOBHBbIX XUMMU-
YECKNX 3aKOHOB
ONs peLleHns
CTaHOapTHbIX
3agay cagoBoga-
CcTBa

ObGyuvatoLmiics He MOHU-
MaeT Kak 1Crosib3oBaTb
OCHOBHbIE XUMUYECKME
3aKOHbI AN peLleHus
cTaHAapTHbIX 3ajad ca-
fosoacTea

1. OByvaoLWwmincsa UcnblTbIBAET 3aTPYAHEHUS NPU PELLEHNN PACYETHBIX U
CUTYaLMOHHBIX 3aaau.

2. OByvaloLWMIiCA UMeeT He3HauMTerNbHble 3aTPYAHEHUS B MOHUMaHUN
MCNonb30BaHNS OCHOBHbIE XMMWYECKME 3aKOHbl NS PeLLeHUs CTaH-
AapTHbIX 3a4a4 CagoBOACTBA.

3. OByyatoLmincs B NonHoOM Mepe NoHnMaeT

KaK 1Cronb30BaTb OCHOBHbIE XMMUYECKME 3aKOHbI ANs PeLleHns CTaH-
AapTHbIX 3a4a4 CagoBOACTBA.

YuebHoe noptdonuo,
3aKnIYnTENBLHOE TEC-
TUpoBaHue (No pesyrnb-
TaTam OCBOEHUs AnC-
LMMINHBI)

Hanuune ymenun

Ymeet
NPUMEHSITb OC-
HOBHbI€ X1MK4Ye-
CKMe 3aKOoHbI Ans
peLueHmns cTaH-
[apTHbIX 3a4ad
cajoBOACTBa

ObyyatoLymiicst He ymeeT
NPUMEHSITb OCHOBHbIE
XUMUYECKMe 3aKOHbI Ans
peLleHus cTaHaapTHBIX
3afjay caloBOACTBa

1. OByvaoLWwmincsa UcnblTbIBAET 3aTPYAHEHUS NPU PELLEHNN PACHETHBIX U
CUTYaLMOHHBIX 3aaay

2. OByyvatowmiica gonyckaeT Mano3HaymTenbHble HETOYHOCTU B
peLueHun 3agad

3. ObyyatoLymiics cBoboAHO cnpaBnseTcs ¢ NocTaBeHHbIMW

3agayamu, 060CHOBLIBAET NPUHSTLIE PELLEHUS], NoKa3biBas Npu

3TOM 3HaHWSA JOMOMHUTENBHOIO Matepuana.

YuebHoe noptdonuo,
3aKn4nUTENLHOE TEC-
TUpOBaHwWe (No pesysb-
TaTam OCBOEHUs ANC-
UMNIWHbI)

Hanuune HaBbIkOB
(BnapeHue onbl-
TOM)

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

He Bnapgeet

HaBblKamy BbINOMHEHUS!
OCHOBHbIX XUMNYECKUX
nabopaTopHbIX onepauui,
aHanu3oB pacTUTENbHbIX
1 NOYBEHHbIX 06pa3LoB

1. BnageeT HaBblkamy BbINOMHEHNS1 OCHOBHbIX JTabopaTopHbIX onepa-
Ui (pactBopeHune, unbTpoBaHUe, HarpeBaHue u T.4.);

2. BnapgeeT HaBblkaMu BbINOMHEHNS1 OCHOBHbIX TabopaTopHbIX onepa-
Luii 1 ucnonb3oBaHus nabopaTopHoro o6opyaoBaHuUs Npy NpoBeAeHUN
XVMUYECKUX UCCIEA0BaHUN.

3.Bnageet HaBblkamy 06paboTKM pe3ynbTaToB SKCNEPUMEHTA, CpaBHe-
HWSA UX C A@HHBIMU NUTEpPaTypbl U UHTEPNpeTauun pe3ynbLTaToB XMMU-
YecKux uccnegoBaHum

Onpoc; BbINOMHeHWe
nabopatopHbIX paboT




1.2. OnucaHue nokasartesien, KPUTEPUEB U LLIKaN oLeHMBaHUA U 3TanoB (hopMUPOBaHUA KOMNETEHL NI B paMKax ANCLMUNIUHBI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTEHLUUs He cpopmm-

poBaHa MWHVUManbHbIA cpeaHuii BbICOKUIA
OueHK/ chopMMPOBAHHOCTN KOMNETEHLMIN
2 3 4 5
OueHka «Heydoesrnemeopu- | OueHka  «ydosriemeo- | OueHKa «Xopowox» OueHKka «omnu4yHo»
mesibHO» pumernbHoO»
WHaekc n Kop, nHauka- nHOVIK:aSI-?l-/Il—?—]—bszl;?- . _ XagaKTepVICTI/IKa CCbOpMVIpOBca;HHOCTVI KoMneTeHunmn = dopMbI 1 cpeacT-
Haamate Topa AocTu- WHAMKaTOpbI KOMMe- s, yweHs OoMneTeHLUMs B NOMHOW (bOpMVIpOBaHHOCTb- hOPMUPOBAHHOCTb KOM_- (bOpMVIpOBaHHOCTb_ Ba KOHTPONS
coMmETEHLI KEHUI KOMMe- TeHLUMM HaBbI‘KVI (Bnap,;e- lLlwepe He CCbOpMVIp(zBaHa. KOMMNeTeHLUM CooTBET neTeHuWn B LiefloM COOoT KOMMNEeTEeHLMN NOMNHO (bOpMVIpOBaHICIﬂ
TeHLUN MEIOLLMXCS 3HaHWI, yme- CTBYET MUHUMAIbHbIM BeTCTByeT TpeboBaHusIM. CTbiO COOTBETCTBYET KOMMETEHLMN
HUs) HWI 1 HaBbIKOB HEAOCTaTOu- TpebosaHuam. Nmeto- MmetoLwmxcsa sHaHuiA, yme- TpebosaHuam. Nmeto-
HO ANSA peLleHns npakTnye- LUMXCS 3HAHWUIA, YMEHWN, HWW, HaBbIKOB M MOTUBA- LLMXCA 3HAHWUIA, YMEHWN,
Ckux (npodeccrnoHanbHbIX) HaBbIKOB B LIENOM A0C- LMK B LLeNOM [0CTaTO4YHO HaBbIKOB 1 MOTMBaLWMN B
3agav TaTOYHO ANA peLleHns ANSA pelleHns cTaHgapT- MosIHON Mepe AoCTaTou-
npakTuyeckux (npodpec- HbIX MPaKTU4eCcKnX (Npo- HO ANS peLLeHns Crox-
CVOHarnbHbIX) 3agay heccroHanbHbIX) 3agay HbIX NMPaKTU4ECKNX
(npodbeccuoHarnbHbIX)
3agay
KpuTepumn oueHnBaHus
MonHoTa 3HaHwui 3HaeT ObyyatoLymniicst He 3HaeT 3HaeT OCHOBHbIE NOHS- CBoboaHo opueHTupyetca | B coBeplueHcTBe 3HaeT YuebHoe
OCHOBHbIE XUMU- OCHOBHbIE XMMUYecKue Mno- TUS1, 3aKOHbI, METOAbI U B OCHOBHbIX MOHSTUSX 6a30Bble NOMNOXeHNs MopTdbonvo.
Yyeckue MOHSATUSA U | HATUS U 3aKOHbI, OCHOBHbIE MOAENU XUMUYECKNX byHOamMeHTanbHbIX pas- byHOaMeHTanbHbIX Ok3aMeHaunoH-
3aKOHbI, OCHOB- XMMUYECKME NEMEHTbI M X | CUCTEM U3 pasgenos Aenos obLLen XMMmu. pasfenos obLen xuMum. Hble BOMPOCHI.
Hble XMU4eckKune COeIMHEHUs], CBEAeHNS O obwen xumun. imeet MpaBunbHO NnpumeHseT Bce 3agaHva BbinonHe-
3MEeMEHTbI U UX CBOVCTBaX HEOPraHNYeCKnX 3HaHWSA O CBOWCTBAax TeopeTuyeckune nosoxe- Hbl MOSTHOCTLI, FPaMoT-
CcoeAnHeHns, 1 OpraHN4ecknx COEAUHEHWUN | OCHOBHbIX BUOOB XUMU- HWSI NPY peLleHnn NpakTn- | HO 0POPMIEHbI U He
CBefleHNs O CBOW- YeCKMX BELLEeCTB M Knac- | Yeckux 3agad, Ho Aonyc- copepxart oLwmbok
cTBax HeopraHu- COB XMMMWYECKNX 0O bEK- KaeT Mano3HauuTenbHble
YeCKUX 1 opraHu- TOB, HO HE YCBOWN WX HEeTOYHOCTH
Yecknx coeanHe- Aetanu. B otBeTax Ha
HW BOMPOCHI €CTb HETOYHO-
CTW, JonyckaeT owmnbku
B PELUEHNN IKCIIepUMEH-
TanbHbIX 3aaa4
OnkK-1 OonK 1.1 - = = — —
Hanuuve ymenun Ymeet Ob6yuatoLmiics He ymeeT Ob6yuatoLmiics He yBe- Ob6yuatowmiics ponyckaet | Obyvarowmiicss ceobopa- YyebHoe
1Crornb30BaTb MCMNOoNb30BaTbh XMMUYECKMe PEHHO UCNONb3yeT Xu- He3HauuTernbHble OLWWGKM | HO UCMOMb3yeT XMMUye- MopTdhonuo.
XMMUYeckune 3a- 3aKOHbI N CBE[EHNS O CBOW- | MUYECKME 3aKOHbI 1 npy MCMoNb30BaHUN XU- CKWe 3aKOHbI 1 CBeeHNs Ok3aMeHaumnoH-

KOHbI 1 cBEeAeHUs!
0 CBOMCTBax op-
raHU4eckmx u
HeopraHM4yecKknx
BeLLeCTB, npu
obocHoBaHUn
NpUEMOB perynu-
poOBaHUs NUTaHUs!
pacTeHui, npu-
MeHeHus1 yaobpe-
HWI 1 NecTMumaoB

CTBaXx OpraHN4eckmx 1 Heop-
raHW4eckux BELLECTB, Npu
o6ocHOBaHUM NPUEMOB pe-
rynpoBaHusi NUTaHKs pac-
TEHWUI, NPUMEHEHNS ya06-
PEHWIA U NecTMUMaoB

CBefeHVs1 O CBOMCTBax
OpraHUYecKknx n Heopra-
HUYECKUX BELLEeCTB, Npu
060CcHOBaHWK NPUEMOB
perynmpoBaHus MUTaHus
pacTeHuit, NpUMeHEHNs
yOoo6peHuii 1 nectuuu-
Jale):!

MUYECKMX 3aKOHOB U CBe-
[EHWI O CBOMCTBAx opra-
HUYECKMX N HeopraHmye-
CKVX BeLLecTB, npu oboc-
HOBaHWM NPUEMOB pery-
NMPOBaHNSA NUTaHUS pac-
TEHWI, NPUMEHEHNUN ya06-
PEHUI 1 NeCcTMUNO0B

0 CcBOWCTBax opraHuye-
CKUX N HEOPraHNYeCKnX
BELLECTB, Npu 060CHO-
BaHUW NPUEMOB perynu-
pOBaHWsA NMUTaHUS pac-
TEHUIN, NPUMEHEHUS
yao6peHuii n nectuum-
OoB

Hble BOMNPOChHI.

Hanuune HaBblKOB

Bnapeet HaBbI-

Ob6yuvatowmiica He Bnageet

O6yuvatowmiics Bnageet

Ob6yuvatolmiics Bnageet

Ob6yvaroLmiics Bnageet




(BnageHue onbiToMm)

KamMu
BbINOJIHEHUSA OC-

HaBblKaMW BbIMONTHEHUSA
OCHOBHbIX XUMWUYECKUX na-

HaBblKamV BbINOSTHEHNS
OCHOBHbIX Nnabopatop-

HaBblKamu BbINOMHEHWS
OCHOBHbIX NTabopaTopHbIX

HaBblkamy 06paboTkm
pesynbTaToB

Onpoc; BbINomnHe-
Hve nabopaTtop-

OriK 1.2

HOBHbIX XUMUYe- BopaTopHbIX onepawuuin HbIX Ornepauui (pacTeo- onepauuii 1 NCnonb3oBa- 3KCNepuMeHTa, cpaBHe- HbIX paboT
ckux naboparop- peHve, dunbLTpoBaHue, Husi nabopaTopHoro o6o- HWS UX C AaHHBIMKY M-
HbIX onepauui HarpeBaHve W.T.4); pyZ~oBaHuWsl Npu npoBeae- TepaTypbl U UHTEpnpe-

HUW XMMWYECKMX UCccreno- | Tauuv pe3ynbTaToB

BaHWIA; XMMUYECKUX UccrenoBa-

HUN
[NonHoTa 3HaHui MNoHumaeT OGyuatoLwmiics He NoHMMa- Obyuvatoumncs nmeet Ob6yuatoLmics nmeet Ob6yuatoLmniics B MOMNHOWM YyebHoe

NPUHLMMbBI UC- €T, KaK Ucnosb3oBaThb OC- YaCTUYHOE NMOHUMaHMWe He3HauuTenbHble 3aTpya- | Mepe NnoHumaet MopTdponmo.
nonb30oBaHus HOBHbI€ XUMMNYECKME 3aKOHbl | MCMNONb30BaHUSI OCHOB- HEHWS1 B MOHUMaHUN Kak Ucrnornb30BaTb OC- Ok3aMeHaunoH-

OCHOBHbIX XMW~
YeCKMX 3aKOHOB
ana peweHua
CTaHOAPTHbIX
3agad cagosoa-
CTBa

Ana peweHnsa CtTaHaapTHbIX
3agad cagoBsoacTea

HbIX XMMUYECKMX 3aKO-
HOB A5 pelleHna CTaH-
[apTHbIX 3aAa4 cafo-
BoAcTBa

MCMONb30BaHWsi OCHOB-
Hble XMMWNYECKME 3aKOHbI
ONsa pelleHns ctangapT-
HbIX 3a4a4 cafoBOACTBa

HOBHblE XMMUYECKIEe
3aKOHbI 4151 peLleHns
CTaHOapTHbIX 3a4ad
cafoBOACTBa

Hbl€ BOMPOChHI.

Hanuune ymenui

Ymeet
NPUMEHSITb OC-
HOBHbI€ X1UMUYe-
CKue 3aKOHbI Ans
peLleHns CTaH-
OapTHbIX 3agay
cagoBoAcTBa

Ob6yuatowmiics He ymeeT
pellaTb pacy€THbIE 3aaa4n
WM NPUMEHUTL TeopeTnye-
CKve 3HaHUS K peLLeHnto
CUTYaLMOHHbIX 3afau

O6yyatoLminest UcnbITbl-
BaeT 3aTpyAHEHUs Npu
pEeLIEeHMN PaCHETHBIX 1
CUTYaLMOHHbIX 3aaa4

Ob6yuatowmiics gonyckaeT
Marno3Ha4nTernbHbIe He-
TOYHOCTU B

pelueHun 3agay

O6yuatowmiics cesoboa-
HO CrnpaBnseTcs ¢ no-
CTaBMNEeHHbIMU
3agavamu, 060CHOBbI-
BaeT MNpUHSATLIE peLle-
HUS, NokasbiBas Npu
3TOM 3HaHWSA AOMOSHU-
TenbHOro Matepvana.

YyebHoe
MopTdponmo.
Ok3ameHaL M oH-
Hble BOMPOCHI.

Hanuune HaBblkoB
(BnapeHue onbiToM)

Bnapeet HaBbI-
KaMu

3aKnagkv 1 npo-
BeaeHus nabopa-
TOPHbIX OMNbITOB,
aHanusoB pacTu-
TENbHbIX U MOY-
BEHHbIX 06pa3uoB

Ob6yuvatowmiica He Bnageet
HaBblkamy NpoBeaeHUs
XMMUYECKOro aHanusa pas-
NMYHBIMU MeToAaMM

Obyuvatowwmics Bnageet
HaBblKaMW BbINOMHEHMS
OCHOBHbIX NabopaTtop-
HbIX onepauuii (pacTeo-
peHve, PunbLTpoBaHue,
HarpeBaHve W.T.0);

Ob6yuvatowumiics Bnageet
HaBblKamMK BbINMOMHEHWS
OCHOBHbIX NTabopaTopHbIX
onepauuin 1 Ucnonb3oBa-
Hus nabopaTopHoro o6o-
PyAOBaHWs Npy npoBefe-
HUWM XMMUYECKUX nccneno-
BaHWUW;

Ob6yuatowmiics Brnageet
HaBblkamy 06paboTku
pesynbTaToB 3KCnepu-
MEHTa, CPaBHEHUSI UX C
OaHHbIMW NUTepaTyphbl 1
MHTEprpeTaumn pesyrb-
TaToB XUMUYECKUX UC-
crnegoBaHuin

Onpoc; BbInonHe-
Hve nabopaTop-
HbIX paboTt




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

2.1 Opl’aHVI3aLI,I/IOHHaFI CTPYKTYypa, ToyaOoeMKOCTb U MniaH n3ydeHna gQucunniinHbl

TpygooemKocTb, Yac

cemMmecTp, kypc*

Bua yuebHon paborsbl o4Has cdopma 3ao4yHas gopma
1 cem. 2 cem. 1 kypc 2 kypc
1. AyanTopHble 3aHATUA, BCEro 30 46 12 10
- nekumn 16 20 6 4
- MpaKTU4eckue 3aHATMSA (BKNOYas ceMmmnHapbl) 2
- nabopaTtopHble paboTbl 14 24 6 6
2. BHeayauTopHas akageMunyeckas pabora 42 62 56 125
2.1 ®dukcupoBaHHble BUAbl BHEAyAUTOPHbIX CAMOCTOSITENbHbIX 10 10

paborT:

BbinonHeHne n coava/sawimrta nHaAMBuAyansHoro/rpynnoBoro 3aga-
HUS B BUae™™

- UHOMBMAYyanbHble 3a4aHns 10 10 10 10
2.2 CamocTosiTenbHOe U3y4eHne TeM/BONpPOCOB NporpaMmmbl 10 12 24 93
2.3 CamonofroToBKa K aygUTOPHbLIM 3aHATUAM 14 26 12 12

2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbIX B paMKaXxX TEKYLLLETO KOH-

h 8 14 10 10
TPOSsi OCBOEHUS AUCUMMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
2.1-2.2):
3. NMonyyeHue 3a4éTa NO UTOram OCBOEHUSI AUCLIUMIINHbI 4
Unu: 3. MoaroToBKa u cpaya aKk3amMeHa NO UTOramMm OCBOEHUA 36 9
AUCLIUMNNUHbI
Yacbl 72 144 72 144
OBLUAA TpyaoeMKocTb ANCLUNIIUHDI: 3aveTHbIE SANAVLE! > 2

lMpumeyvaHue:

* — cemecmp — ANsi O4HON Y O4HO-3a04HON POPMbI OBYHEHUS!, KypC — ANs1 3a04HON (POPMbl 0By4eHUs;

** — KP/KI, pedepaTtal/acce/npe3eHTaumm, KOHTPONbHOM paboThl (4ns 06yvaroLmxcsa 3a04Hom hopmbl 00y4eHus1), pacyeTHo-
rpadmyeckon (pacyeTHO-aHanMTUYeCckon) paboTbl 1 Ap.;

2.2. YkpynHéHHas copepxaTtenbHas CTPyKTypa y4eGHOW AucUMnnnHbl 1 obLuas cxema eé peanusaumm B y4ebHOM npo-
Lecce

TpyooemKoCTb pasgena u eé€ pacnpegene- .
HVe no Buaam yyebHoit paboTsl, yac. é - 2 oz
AyauTopHasi paboTa BAPC o3 >§ e %
H 3aHATUS 'g g Jes_
OMep M HaMMeHoBaHue p . z 8 CIEQ
pasfena AvCUMnnHbI. % <| s Tz 8o oo
YKpYnHEHHbIE TeMbl pasadena F|e|5|32|ge| o = >C £83%
© | o| J| 2 o1 @ Qo 2 = )
o|g8|d|ZT|8%| 8 30 T 3 25 5
[= E X © O X 0 = a o QO B
SALL §* | 3° | 382
ag © =z
1 2 3 4 5 6 7 8 9 10
OuHasa popma o6Gy4eHus
| cemecTp
SjHOBHbIe XAMUYECKUE MOHATAA 1 3aK0- | 114 | 4 4 6 Tect OnK-1
1 1.1 MpeamMeT 1 3agayum XMMmmm, ee CBA3b C 2 2
APYTMMW HayKamu.
1.3 OCHOBH?Ie Knaccbl HEOPraHM4ecknx 8 4 4 4
COEAVNHEHNN.
CTpoeHue BellecTBa. 22 | 10| 6 4 12 Tect OrnK-1
2.1 CTpoeHune atoma. 7 3 2 1 4
2 |2.2 Tlepnoanyeckmin 3aKoH 1 Nepuoanye-
7 3 2 1 4
ckasa cuctema [1..MeHgeneesa.
2.3 XvmMmun4eckasi cBs3b. 8 4 2 2 4
O6wue 3aKOHOMEPHOCTI NpOTeKaHMA 14 | 6 4 2 8 Tect OnK-1
3 XMMUWYECKNX peaKkLUmi.
3.1 OCHOBbI TEPMOXMMUM. 7 3 2 1 4
3.2 XvMn4yeckas KNHETUKa. 7 3 2 1 4
PacTtBopbl. 26 |10 | 6 4 16 Tect OonK-1
4.1 Cnocobbl BbIpaXeHNs1 KOHLEHTpaLmMn 14 | a 2 2 10 10
4 |pacTBOpPOB.
4.2 dnekTponutuyeckas guccoumaums. 6 3 2 1 3
4.3 'vgponus conen. 6 3 2 1 3




N1oro 72 | 30 | 16 14 | 42 10
MpomexyToyHasa aTTectauus 3a4eT
Il cemecTp
KomnneKkcHble coeguHEHS. 6 4 2 2 2 TecT OnK-1
ONeKTPoOXMMUYECKME MPOLLECChI. 8 4 2 2 4
6.1. OKMCNUTENBHO-BOCCTAHOBUTENBHbIE 8 4 2 2 4
peakumm.
BBegeHve B aHaNnUTUYECKy XUMUIO. 12| 6 2 4 6
7.1.1 OCHOBHvae NOHATUSA 1 NpeameT 25]05|05 2
aHanUTUYEeCKON XUMUN.
7.1.2 TloHATNE O KAYeCTBEHHOM aHanuse. 3 1 1 2
MeToabl Ka4eCcTBEHHOro aHanmsa.
7.1.3 Knaccudmkaumsi MOHOB. 6,5|145|0,5 4 2
BBegeHue B KONMMYECTBEHHbIV aHanms. 22 |1 14| 6 8 8 Tect OnK-1
7.2.1 paBUMETPUYECKNIA aHanm3. 6 4 2 2 2
7.2.2 TUTpUMETPUYECKMI aHanms. 16 | 10 | 4 6 6 Tect OrnK-1
MeTog HenTpanusauuu.
PepokcnmeTpusi.
lMepmaHraHaTomeTpus.
KomnnekcoHomeTpus.
DU3NKo-XxMMmMYeckne MetToabl aHanumsaa. 6 6 TecT OnK-1
7.3.1 lNoTeHunomeTpus. 2 2
7.3.2 CnekTpodoTomeTpus. 2 2
7.3.3 XpomaTtorpadgms. 2 2
8.1 BBegeHne B OpraHn4eckyto XMmMuio 20| 6 2 2 2 14 10 Tect OnK-1
I'IpOCTpaHCTBeHrloe CTPOEHMe opraHuye- 95(15|05| 05 05 | 8 10
CKUX COEeMHEHUN.
3omepus opraHnyecknx COeaMHEHNUN. 35/15(05] 05 05| 2
OneKTpoHHble adcpekTbl 3amectutenen. | 3,5(15](05| 05 05| 2
Tunbl OpraHN4EeCcKUX peakuui. 35(15|05| 05 0,5 2
8.2 Kncnopogcogepxalune opraHmyeckume 10| 4 2 2 6 TecTt
coeINHEHUS. OnK-1
ApeHbl. CnnpTbl. PeHonbl. 2 1 1 3
Anbaerngpl 1 keToHbl. KapboHoBble Ku-
2 1 1 3
CcnoTbl. AUpPbI NPOCTbIE U CMOXHbIE.
8.3 Jlunuabl. Yrnesoapl. 10| 4 2 2 6 Tect
Knaccudukauusi. 3 1 |05 0,5 2 OonK-1
CTpoeHue, pacnpocTpaHeHve B npupoae.
3HayeHune B npouecce xusHegeatenbHo- | 3 1|05 0,5 2
CTV pacTEHUI.
DU3NKO-XMMUYECKME CBONCTBA. 4 2 1 1 2
8.4 AMMHOCOeaNHEHNS. 10| 4 2 2 6 Tect
AMMHbI, aMUHOCMMPTbLI, amuabl KNCIOT. 25105105 2 OonK-1
AMWNHOKNCNOTHI. 2510505 2
Benku. 5 3 1 2 2
8.5lMNonumepb!. 4 4 Tect
Cnocobbl nonyyeHwus. 2 2 OonK-1
XumMnyeckme CBOMCTBA. 2 2
108| 46 | 20 2 24 | 62 10
WToro no aucumnnuye| 180 | 76 | 36 2 38 (104 20
3ao4Has cpopma o6y4eHus
1 Kypc
OCHOBHbI€ XUMUYECKMNE MOHATUSA U 3aKO- 6 2 2 4 OnK-1
Hbl
1.1 MpeamMeT 1 3agayum XMMmmm, ee CBA3b C 2 2
APYrMMn HayKkamu.
1.2 OCHOBH{:Ie Knaccbl HEOPraHNYeCcKnx 4 2 2 2
COeJHEHNI.
CT1poeHue BellecTBa. 16| 2 2 14 OnK-1
2.1 CTtpoeHue aToma. 5 1 1 4
2.2 TNepuogmnyecknin 3aKoH 1 nepnoguye-
45105105
ckasa cuctema [1..MeHpeneeBa.
2.3 Xummnyeckasi cBsi3b. 6,5|/05|0,5
O6Lwue 3aKOHOMEPHOCTU NPOTEKaHNS 14 14 OnK-1
XUMNYECKNX PEaKLNN.
3.1 OCHOBbI TEPMOXMMUM. 8 8
3.2 XuMn4yeckasi KWNHeTuKa. 6 6
PacTtsopbl. 18| 4 | 2 2 14 OfNnK-1

10



4.1 Cnocobbl BbIpaXeHNs1 KOHLEHTpaLmn 8 2 1 1 6
pacTBOPOB.
4.2 Dnektponutnyeckas guccoumnaums. [ 5515 1 0,5 4
4.3 'vgponus conen 45105 0,5 4
5 |KomnnekcHble coegmMHeHus. 2 2 OnK-1
OneKkTpoXuMmnyeckme NpoLeccl. 12 | 4 2 2 8
6 |6.1. OKMCNUTENBHO-BOCCTAHOBUTENBbHbIE 12| 4 2 2 8
peakumu.
68 | 12 | 6 6 56
2 Kypc
7.1 BBepeHve B aHanuTM4eckyto xummio. | 25 | 4 2 2 21 OMnK-1
OCHOBHbIE NOHATUS U NPEAMET aHanuTh- 8 1 7
YECKON XUMUW.
[NoHsTME O KaYecTBEHHOM aHanuse. Me- 85|15/05 1 7
TO[bl KAYECTBEHHOIO aHanuaa.
Knaccudukaums NoHoB. 8515|105 1 7
n?y.é BBegeHue B KONMYECTBEHHbLIN aHa- 28 | 2 2 26 OnK-1
[‘paBMMETPUYECKUI aHaNWU3. 8 8
7 |TUTpUMETPUYECKMI aHanus. 20| 2 2 18 OrnK-1
MeTog HenTpanusaumn.
PepokcnmeTpus.
MepmaHraHaTomeTpus.
KomnnekcoHomeTpus.
7.3 ®U3NKO-XMMUYECKME METOAbl aHa- 12 12 OnK-1
nusa.
MoTeHunomeTpus. 4 4
CnekTpodoTomeTpus. 4 4
XpomaTtorpadums. 4 4
8.1 BBefeHve B OpraHNYecKyto XMMUIIO 22 | 4 2 2 18 OnK-1
MpocTpaHcTBEHHOE CTpOeHMe 1 u3ome- 8 2 1 1 6
pUs OpraHMyecKUx COeaHEHUIA.
OneKTpoHHble ahheKTbl 3aMmecTuTenen. 7 1105 05| 6
Tunbl OpraHMYeckUX peakuunn. 7 1 |05 0,5 6
8.2 Kncnopogcoaepkalwumne opraHmyeckume 12 12 OnK-1
COEJUHEHNS.
ApeHbl. CnvpTbl. PeHorbI. 6 6
Anbaerngpl 1 keToHbl. KapboHoBble Ku- 6 6 OnK-1
cnoTbl. Admpsl.
8 | Nlunuapl. Yrnesoasl. 12 12 OnK-1
Knaccudmkaums. 6 6
CTpoeHue, pacnpocTpaHeHvne B npupoae.
3HayeHune B npouecce XusHegeaTenbHo- | 6 6
CTV pacTEHUI.
8.3 AMMHOCOeaNHEHNS. 12 12 OnK-1
AMWHBI, aMUHOCMMPTbI, aMuAabl KUCIOT. 4 4
AMWNHOKNCNOTHI. 4 4
benku. 4 4
8.4 MNonumepsl. 14| 2 12 OnK-1
Cnocobbl nonyyeHus. 7 1 6
XumMnyeckme CBOMCTBA. 7 1 6
135| 10 | 4 6 |125
MpomexyTo4Hasa atTectaumst Ok3ameH
Wtoro no aucumnnuue(203 | 22 | 10 12 | 181

3. O6wue opraHM3auMoHHbIe TpeboBaHUA K yuebHon paboTe oby4arowierocs
3.1. OpraHu3zauus 3aHATUN U TpeGoBaHUA K y4eOHOWN paboTe obGyu4atoLlerocsi
OpraHusauums 3aHATUI NO AUCUMNINHE HOCUT UMKNNYeckuii xapaktep. Mo Tpem pasgenam npeaycMoT-
peHa B3aMmoyBsidaHHasi Liernoyka y4ebHbIXx paboT: nekuus — camoctosiTeNnibHas pabota obyyatowmxcs (ay-
AVMTOpHas 1 BHeayauTopHas). Ha 3aHATMsX cTyaeHYeckas rpynna nosyyYaeT 3afaHus U pekoMeHaauuu.
Ons cBOEBpEeMEHHON MOMOLUM OByYarLWmMMcs Npu M3YyYEHUU OUCUUNMMHLI Kadhedpon OpraHM3ylTcs
VHAMBUAYanbHbIE M FPYNMNOBbLIE KOHCYNbTAUWN, YCTaHABNMBAETCS BPEMS NMpMeMa BbINOMTHEHHbIX paborT.
YuntbiBass cTaTyCc AOUCUMUMIMHBI K €€ WU3YYEeHMIO MpeabsBnsiioTcs Creaylowmne opraHuM3aunMoHHbIe
TpeboBaHus;:
- 0obs3aTenbHOE noceLleHne o06yvaLWUMcst BCEX BUAOB ayaUTOPHbIX 3aHATUN;
- BeJEHWe KOHCMEKTa B X0e NEKLUMNOHHbIX 3aHATUN;
- Ka4yeCTBEHHasi CaMOCTOsITENbHAsA NOAFOTOBKA K MPAKTUYECKUM 3aHATUSIM, aKTUBHas paboTa Ha HuX;
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- aKTMBHasi, pUTMUYHAs CaMOCTOsITENbHAs ayauToOpHasa U BHeayaAUTOpHas paboTta obydarouierocsi B

COOTBETCTBMM C MiaHOM-rpacpMkoM, NpPeAcTaBrieHHbIM B Tabnuue 2.4; CBOEBPEMEHHas caadva npeno-

AaBaTerilo OTYETHbIX JOKYMEHTOB MO ayAUTOPHbLIM M BHEQYAUTOPHLIM BuaaM pador;

- B CNny4ae Hanu4yusi NponyLeHHbIX 00yYarLWnmMcs 3aHATUSAM, HE06X0AMMO MOMNYYNTbL KOHCYNbTaL M0

Nno NOAroTOBKE M 0YOPMITEHUIO OTAENbHbLIX BUOOB 3adaHuN.

[na ycnewHoro ocBoeHus AucumunnuHbel, oby4varolemycs npegnaraloTcs y4ebHO-UH(poOpMaUnOHHbIE
WCTOYHMKWN B BuAe y4ebHon, y4ebHO-MeToaM4eCcKon nuTepaTypbl N0 BCEM pasgenam.

3.2 YcnoBusa ponycka K coopmam KOHTpons

B pamkax usy4yeHus gucUUnivHbl NpeaycMOTpeHbl ABe (hOpPMbl KOHTPOIS:
- Mo MToram NepBoOro cemMecTpa — 3ayeT;
- Mo MTOoram BTOPOro CEMECTpa — 3K3aMeH.

3.2.1 YcnoBusa gonycka K 3avyeTy

3aueT siBnsieTcs hoOpMOI KOHTPOIS, KOTOPbLIA BbICTABNSETCA obyyatoLemycs cornacHo «lonoxeHus o Te-
KyLLLeM KOHTposie ycrneBaeMoCTU, MPOMEXYTOYHOW aTTecTaumm obyyarowmxcs no nporpaMmam Bbicliero obpaso-
BaHusa (DakanaBpuart, cneunanuteT, MaructTpaTtypa) u cpegHero npodgeccmoHansHoro obpasosaxumsa B dre0OY BO
Owmckun TAY, BbINONHMBLUEMY B MOMHOM 0O6beMe BCe nepevvcneHHble B n.2-3 TpeboBaHua K yyebHon pabote,
npoLleaLlemy Bce BUAbl TECTUPOBAHWS, cAaBlLEMY UHAMBUAOYarbHOE 3afaHne. 3a4yeT BbicTaBnsieTcs no utoram 1
y4yebHoro cemectpa. B crnyyae He NOMHOroO BLIMOSHEHWUS] YKa3aHHbIX YCMOBMI MO YBaXWUTENbHOW Mpu4YMHe,
CTYAEHTY MOryT OblTb MpeanoXxeHbl MHAVBUAYanbHbIE 3a4aHKs Mo nponyLleHHoMy y4ebHoMy MaTepuarny.

3.2.2 YcnoBusa gonycka K 3K3aMmeHy

Ok3aMeH siBnsieTcss PopMOoI KOHTPOISl, KOTOpPbIV BbICTaBRsieTcs obydatowemycsi cornacHo «lonoxeHust o
TEKYyLLEM KOHTpOSie YCMeBaeMoCTH, MPOMEXYTOYHON aTTecTaumm obyyarlolmxcs no nporpaMmam  BbICLUErO
obpasoBaHus (GakanaBpuaTt, chneuuanuTeT, marucTpaTtypa) U cpedHero npodeccroHanbHOro obGpas3oBaHus B
Ore0yY BO Omckuin TAY, BbINOMHMBLLUEMY B NONTHOM 06beMe BCe nepeymncrieHHble B M.2-3 TpeboBaHus K y4ebHon
paboTe, npolweawnii Bce BUAbl TECTMPOBAHWS, BbIMNOMHEHUS WHAMBWUAYaArlbHOMO 3aJaHusi Ha MONOXWUTENbHYIO
oueHKy. B criyyae He NOMNHOro BhINOMHEHNST YKa3aHHbIX YCIOBUI MO YBaXUTENbHOW NPUYNHE, CTYAEHTY MOryT ObITb
npeanoXeHbl MHAMBUAYanNbHbIE 3a4aHNs Mo NponyLeHHoMy y4ebHoMy maTepuany.

4. J1eKLMOHHbIe 3aHATUA

Ona n3yvaroLmx auCUnniiMHy YATaroTCA Jiekunm B COOTBETCTBUM C M1TaHOM, npencraBiieHHbIM B Tabnuue 3.

Tabnuvua 3 - JIeKUMOHHbIN Kype

Howmep TpyaoeMkocTs Mo

pasgeny, vac. MpuMeHsiemMble nH-

OyHas 3ao04Has TepakTuBHbIE
copma copma opmbl

Tema nekummn. OCHOBHbIE BOMPOCHI TEMbI

pasgena
nekumm

| cemecTp

Tema: CTpoeHune atoma. 6 2 Nekuyus-

1) KBaHTOBO-MexaHu4eckas Mmogenb atoMa. KsaHToBble BU3yanu3sauns
yucna.

2) MNpuyHUMN HaumeHbLUEN dHeprnm atoma: 3anpert MNaynu,
npaeuno XyHaa, npaesurno KneuykoBckoro. ONeKTpoHHbIe
OPMYITbl MHOrOS/EKTPOHHbIX aTOMOB.

3) MNepuoanyeckmin 3aKoH 1 nepnoanyeckas cuctema

2 O.N.MeHgeneeBa. Cuctematmka XMMUYECKUX NIEMEHTOB.
2 | 4) MNMepuognyeckn n3MeHsLLNECH XapaKTEPUCTUKM aTOMOB
M CBOMCTBA 9/1EMEHTOB

Tema: Xvmuyeckas CBs3b U CTPOEHNE MOJSIEKYI.

1) OCHOBHbIE TUMbI XMMWUYECKON CBS3U.

3 | 2) KoBaneHTHas cBS3b.

3) OcHOBHbIe NoNoXeHus MeToAa BaneHTHbIX cBAsen (BC)

Tema: OCHOBbI TEPMOAVMHAMUKM 4 2 Nekuyus-

1) TepmoguHaMmmyeckas cuctema, TeEpMogMHaAMNYECKNe BU3yanusaums
4 | noteHumnansl, pyHKUMKN. I3MeHeHe TepMOoaNHaAMUYECKNX
YHKUMIA NP XMMUYECKNX MPoLieCCaXx.

3 2) lNepBbii 1 BTOPOWN 3aKOHbI TEPMOANHAMUKN.

Tema: O6LLMe 32aKOHOMEPHOCTU NPOTEKAHMS XUMUYECKNX
peakuun.

1) FOMOreHHbIe N reTePOreHHbIe XMMUYECKNE MPOLLECCHI.
CKOpOCTb M MEXaAHWN3M peakunii. 3aBUCUMOCTb CKOPOCTH
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peakLmMin OT pa3nnyHbIX aKTOpOB.

2) Xvmnyeckoe paBHoBecue. KOHCTaHTa XMMUYeCcKoro pas-
HoBecwus, MpuHumn Jle-LWaTtenee.

Tema: PacTtBopbl.

1) Obuwas xapakTepucTuka.

2) Cnocobbl BbipaXKeHUS KOHLEHTpaLumn pacTBOpPOB.

3) OucnepcHble cucTemMbl. Konnowabl U KonnouaHble pac-
TBOPbI.

4) Teopusi aNeKTPONUTUYECKOW ANCCOLMaLVN.

5) M'maponus conen.

Nekuyus-
BU3yanu3auuns

16

Il cemecTp

Tema: KomnnekcHble coegnHeHnS.

1) Knaccudmkaumsa n HomeHknatypa KOMMeKCHbIX coean-
HEHWN.

2) OCOBGEHHOCTM CTPOEHUS, XMMUYECKON CBA3K U ANCCO-
umaumm.

3) MNoHsATME O KOHCTAHTE HECTOMKOCTU M KOHCTAHTE YCTOM-
YMBOCTMU.

Nekuyus-
BM3yanusaums

Tema: OKMCNNTENbHO-BOCCTAHOBUTESbHbIE peakunmn

1) OcHoBHble NOHATUS, knaccudmkaumus OB peakuui

2) Cnocobbl ypaBHuBaHua OB peakuuii: MeTon anekTpoH-
Horo 6anaHca, MeToA nonypeakumn

3) Bnusinne cpeabl Ha npoTtekaHne OB peakuumi.

4) OB noteHunan.

Nekuyus-
BMU3yanu3auuns

Tema: BeegeHve B aHanMTUYECKYH XUMUIO.

1) OCHOBHbIE NOHATUS U NPeAMET aHaNUTUYECKON XMMUU.

2) MNoHaTMe 0 kKavyecTBEHHOM aHanu3e. MeToabl Ka4ecTBEH-
HOro aHanusa.

3) Knaccudpmkaumsi MOHOB.

Jlekumnsi-
BM3yanusaums

Tema: BeegeHune B rpaBUMETPUYECKMI aHanms.

1) MeTtogbl, npnbopsl, nocyga. AHanuTU4yeckmne Bechbl.

2) NpousseaeHne pacTBOPMMOCTH, ycrnosust obpasoBaHns 1
pacTBOPEHNS OCAAKOB.

Jlekumnsi-
BU3yanusaums

Tema: TUTPUMETPUYECKN aHaNN3.

1) OCHOBHblE NOHATUSA M pacyeTHble hopMyrbl.

2) MeTop HenTpanusaumm.

Tema: PegokcnmeTpus. KomnnekcoHomMeTpus.

1) OB noTteHuman. HanpaBneHne oKUCNUTENbHO-
BOCCTAHOBUTESNbHbIX PeaKLuii.

2) NepmaHraHaToMeTpus.

3) ObLiasn xapakTepucTka MeTo40B.

4) TpunoHomMeTpus.

Nekuyus-
BM3yanusauus

Tema: Beegenve B opraHn4yecKkyo XxmmMmur

1) Teopust xumnyeckoro ctpoerust A.M. BytnepoBsa v Ho-
MeHKNaTypa opraHM4eckMx COEANHEHUN.

2) MNpocTpaHCTBEHHOE CTPOEHUE OPraHNYeCKNX CoeanHe-
HUN.

3) N3omepuns opraHn4eCckux COeaNHEHWUIA.

4) Tunbl XMMUYECKMX CBSA3EN B OpraHNYeCcKnX COeAMHEHUSIX.

5) OnekTpoHHbIe adhheKTbl 3amecTUTENEN.

6) Tunbl opraHNYecknx peakLmi.

Nekuyus-
BM3yanusaums

Tema: Jlunuabl. Yrnesoapl.

1) PacnpocTpaHeHue B npupoge, bronornyeckas ponb,
Knaccugukaums.

2) Pu3MKo-XMMMYECKNE CBOWCTBA.

3) OnTuyeckas nsomepus u Taytomepus. NpoekunoHHbIe
dopmynbl dulepa, nepcnekTMBHble popMynbl Xeyopca.

Nekyus-
BM3yanusauus
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Tema: AMMHOCOEAUHEHUS.

1) Knaccudumkauus, dyHKUMOHanNbHaga rpynna.

2) AMUHBI, aMMHOCNINPTLI, amuabl KMcnoT. Npeacrasutenu
1 ux 3HadyeHne. MoyeBMHa, ee UCMONb30BaHNE B CENbCKOM
XO351CTBE.

3) AMuHokuncnoTsl. Knaccudukaums, nsomepusi, HOMeHkna-
Typa. PacnpoctpaHeHue B npupoae. 3ameHUMble 1 He3a-
MEHUMble aMUHOKUCIOTbI. Cnocobbl nony4eHns n usnko-
XMMWYECKNE CBOVWCTBA aMUHOKMUCIIOT.

4) benkn. OnpeaeneHue, knaccudukauus, pacnpocTpaHe-
HVe B Npupoae, 3HavyeHve B NPoLEeCcce X13HeaeaTeNnbHOCTH
XKVMBOTHBIX ¥ pacTUTENbHbIX OpraHMamoB. duanyeckme n
XMMUYecKne cBorcTBa GenkoB.

Nekyus-
BM3yanusaums




| | 20 4
O0was TpyA0EMKOCTb NTEKUMOHHOIO Kypca 36 10 X
Bcero nekuui no y4ebHon gucunnimHe: yac M3 HUX B MHTEpaKTNBHOU dhopMe: yac
- 04Has dopma 06y4eHus 36 - 04Has popMa 0byyeHust 5

- 3a04Has popma obyyeHus

- 3a04Hasa popma oby4eHus

lNpumeyaHus:

- MaTepuanbHo-TeXHUYeckoe obecrneyeHne NeKUMOHHOro Kypca — cM. MpunoxeHue 6.
- obecneyeHune NeKUMOHHOTO Kypca y4eBHOM, y4eGHO-METOANYECKO NUTepaTypoil U MHbIMU GUBIIMOTEYHO-

MHPOPMaLMOHHLIMU  pecypcamu U cpefacTBamMu

n2

obecneyeHns oGpaaoBaTeanoro npouecca — cM. [Npunoxenus 1

5. J1a60paTop|-|b|e 3aHATUA NO AucumniimHe n NnoAroToBKa K HUM

JlabopaTopHble 3aHATMS MO KypCy NPOBOASTCS B COOTBETCTBMM C MIIAHOM, NPEACTaBIEHHBIM B Tabnuue 4.

Tabnuua 4 - NpumepHbIn TemaTtuyeckuin NnaH nabopaTtopHbIX 3aHATMI NO pasfgenamM y4ebHON AUCLUMMNUHDI

Homep Cssasb ¢ BAPC \
© 3
o © 2
= S~ Tpynoemkocts NP, |2 g+ & 2 ° 8
| .| 28 PyA " |188F|% §+| z°®
© c % o= T 6 7 D36 yac. E5 ol Z =+ S o
5 oE o ema nabopartopHoi paboTbl 922 basc o 3
5 8% 3% SSElsS58| 58
18~ 8% Tomls ¢8 S E
© T o o = 9 m = ©
= = o4yHas 3aouHaa | 8 ¥ 8 o ga
cdopma | copma @
1 2 3 4 5 6 7 8 9
| cemecTp
BxogHow koHTporb. OCHOBHbIE Knacchl 2 2 + YuebHoe
1 1 HeopraHM4Yeckux CoeUHEHNI (OCHOBaHMWS nopTdo-
1 N KACNOTbI) nmo
OCHOBHbIe Knaccbl HEOpraHN4YeCcKnx co- 2 2 + Y4yebHoe
2 2 eAuHeHn (conm) nopTdo-
nmo
CTtpoeHune atoma. MNepnoanyeckuii 3akoH 2 + YyebHoe
1 nepvogmnyeckas cuctema nopTdo-
[0.N.MeHpgeneeBa. nmo
2 3 3
Xumunyeckas cBsi3b: KOBaneHTHasi, MoH- 2 + YyebHoe
Hasi, MeTannuyeckas, BogopoaHas. nopTdo-
nmo
JHepreTrka XMMUYECKNX peakuni. JK30- 2 + YyebHoe
4 4 N 3HOOTEpMUYECKME peakuun. PacyeThl nopTdo-
no TEPMOANHAMUYECKMM YPaBHEHUSAM. nvo
3 OcCHOBHble NpeacTaBneHnst XMMUYECKON 2 + YuebHoe
5 5 KMHETUKM U PaBHOBECUS. nopTdo-
3aBUCUMOCTb CKOPOCTU XMMMUYECKMX pe- nmo
aKUUI OT KOHLIEHTPaUMM 1 TeMnepartypbl.
MpurotoBneHue pacteopoB. Cnocobbl 2 + YyebHoe
6 6 BbIP@XXEHMWS KOHLEHTPaLIMN pacTBOPOB nopTdo-
nvo
4 ~
Teopwusi aneKkTponMTUYeCcKow aguccouma- 2 2 + YyebHoe
7 7 uun. nopTtao-
MoHOOGMEHHbIE peakLuu. nmo
N1oro 14 6
Il cemecTp
5 1 1 KomnnekcHble coeanHeHns 2 + YuyebHoe
noptdo-
nmo
6 2 2 OKUCIMTENBHO-BOCCTAHOBUTESNbHLIE pe- 2 1 + - YyebHoe
akumum noptgo-
nvo
7 3 3 Peakumun oTKpbITUSA KATUOHOB. 2 1 + - YyebHoe
noptgo-
nvmo
4 4 Peakuuun oTKpbITUS aHNOHOB. 2 + - YyebHoe
VaeHTnmkaums cyxom conu. noptdo-
nvmo
5 5 paBumeTpuyecknn aHanms. 2 + - YyebHoe
OnpepneneHue KonMyecTsa Brarv B Be- nopTdo-
LecTBax. nvo
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6 6 AungnmeTtpus. CtaHgapTu3aums pacTso- 4 2 + - YyeGHoe
pa KncnoTbl No TeTpabopaty HaTpus nopTdo-
Onpepenexune cogepxaHus Wernoyn B nvo
pacTBOpe MEeTOAOM KMUCITOTHO-OCHOBHOMO
TUTPOBaHWS.
7 7 MepmaHraHatomeTpusa. CTaHgapTM3aums 2 + - YyebHoe
rnepmaHraHaTa no LiaBeneBomn KUCNoTe. noptago-
OnpepeneHne copepxaHus xernesa B nvo
pacTBOpe METOAOM pPeAOKCUMETPUU
8 8 KomnnekcoHomeTpus. OnpeaeneHune 2 + - YyebHoe
XKECTKOCTMN BOABbI. nopTdo-
nvo
9 9 Cnoco6bl nony4eHns n usmnko- 2 + - YyebHoe
XMMUYecKne CBOMCTBa CNMPTOB. noptdo-
nmo
8 10 10 Cnocobbl nony4yeHnst n pusmnko- 2 + - YyebHoe
XMMUYECK/E CBONCTBA XXMPOB. noptdo-
nvmo
11 11 Yrnesoabl. XMMN4Yeckme CBOMCTBa MOHO- 2 + - YyebHoe
caxapvaoB, oucaxapuaos. noptdo-
nmo
12 12 CTpoeHune 1 xummdeckme cBoicTea ben- 2 2 + - YyebHoe
KOB. nopTdo-
nvo
Wtoro 26 6
WUtoro JIP 26 Obwasa TpyaoémkocTtb JIP 52 12 X

lNpumeyaHus:

- MaTepuanbHO-TeXHU4Yeckoe obecneveHne nabopaTopHOro npakTukyma — cm. MNpunoxexHve 6

- obecneyeHne nabopaTtopHOro NpakTMkyma ydebHom, y4ebHO-MeToaNYECKON NUTEpPATYpo W MHbIMKM BMGNUOTEYHO-
WH(OPMaLMOHHBIMW  pecypcamu U cpeactBammn — obecnedeHusi obpasoBaTtensHoro npotecca — cm. MNpunoxexue 1
n2

MogroToBka CTyAEHTOB K NabopaTopHbIM 3aHATUSM OCYLLECTBSIETCA C y4ETOM OOLLEN CTPYKTYpbl y4ebHoro
npouecca. Ha nabopaTopHbIX 3aHATUAX OCYLLECTBSETCH BXOQHOW M TEKyLLMIA ayaUTOPHbIA KOHTPOSb B BUAE Or-
poca, M0 OCHOBHBLIM MOHATUAM OUCLMMNMHBI, BbIMOMHAETCS U odopmrseTca nabopaTtopHas pabota no teme 3a-
HATUS.

Llensto nabopatopHbix paboT no AucumniuHe ABnseTcd npuobpeTeHne HaBblKOB CamMOCTOATENbHOMO
NPOBEAEHUST XUMWUYECKOTrO AKCTIEPUMEHTA, BbIMOSIHEHUS PaCYETOB MO NPUBEAEHHBIM B METOAMYECKOM YKa3aHum
YPaBHEHMSIM W HANUCaHWA YPaBHEHNI XUMUYECKMNX PeaKLi.

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

- U3y4NTb TEOPUIO MO TeMe ﬂaGOpaTOpHOVI paGOTbI, MCNOJ1b3yA KOHCMNEKT J'IeKLJ,I/Il7I N pekomeHgyemyro -
Tepartypy,

- NOJNy4YnTb O0MYCK K pa60Te B J'Ia60paTOpVIVI, O3HaKOMUBLLNCb C VIHCprKLI,VIeVI Nno oxpaHe Tpyada Ha Ka-
cenpe;

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

- COCTaBUTb NaH BbINMOSTHEHUA ONbITOB C yHéTOM npasuin TeXHUKN 6e3onacHocTn. B npotecce nogroTtos-
KM K TabopaTopHbIM 3aHATUAM OByyatoLLMecs MOryT BOCMONb30BaTLCA KOHCYNbTaumnamy npenogasartens. 1o Bbl-
NOJTIHEHUKO paGOTbI:

- cAenatb COOTBETCTBYHOLME BblIBOAbl HA OCHOBaHUWN NpoBeeHHbIX 3KCNEPUMEHTOB;

- 3alLnTUTb UTOIMN paGOTbI.

MoaroToBka K NPakTUYECKMM 3aHATUS NodpasyMeBaeT BbINOMHEHVE AOMALUHEro 3afaHus K odepesHoMy
3aHATMIO MO 3aJaHNaM npenofasaTtens, BbljaBaeMblM B KOHLUE NpeablayLero 3aHATus, a Takke nsyvyeHve mac-
COBOrO OTKPBITOrO OHMaH-Kypca «XUMUs».

Onsa ocyllectBneHns paboTbl NO NOATOTOBKE K 3aHATUAM, HEOBXOAMMO 03HAaKOMUTBCA C METOANYECKMU
yKasaHVsIMW Mo AUCLMMIIMHE, BHUMATENbHO O3HAKOMUTBLCS C NUTEPaTYPO N SNEKTPOHHLIMU pecypcamm, C PeKo-
MeHJaumamMmn No NOAroToBKe, BONPOCcaMu Ansi CAMOKOHTPONS.

5.1 3apaHusa AnA caMmonoAroTOBKM K N1TabopaTopHbIM 3aHATUAM

NabopaTtopHas paboTa Kk pasgeny 1 5
OCHOBHbIE KINACCbl HEOPTAHUYECKUX COEOUHEHUA

Lenb pabombr: n3y4nTb cnocobbl NOMyYeHNst U XMMUYECKNE CBOMCTBA OKCUOOB,
OCHOBaHWI, KUCITOT U CONnen.
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Onbim 1. B3aumodelicmeue Mmemajsiia ¢ 80090U.

B kpuctannusatop nnm papdopoByto YallKy HanuTb AUCTUIINIMPOBAHHON BoAbl (NpMepHO 1/ 2 cocy-
ga). MonyunTb y NnpenogaBaTens Kycodek MeTanfmMyeckoro HaTpus, npegsapuTenibHO NoACYLIEHHOro ¢ no-
BEPXHOCTU punbTpoBanbHoW Gymaron. bpocutb ero B kpuctannmsaTop ¢ BogoW. 10 OkOHYaHuMK peakumu
[00aBNTb HECKONBKO Kanenb deHondgTanenHa. OTMeTnTb Habngaemble ABMEHUS, COCTaBUTb ypaBHEHME
peakuun, Ha3BaTb NOMyYEeHHOE COeaHEHNE.

Onbim 2. Bzaumodelicmeue okcuda Memajsisia ¢ 8000U.

B npobupky HanuTb guctunnupoBaHHon BoAbl (174 npobupkn) u nomectuTs B Hee 1 mukpownatens CaO,
TWwaTenbHO nepemMelwatb, AobaBuTb 1-2 kannu gpeHongTanenHa. OTMeTUTL HabnaaeMble SBNEeHUs, Hanu-
caTb ypaBHEHWE peakumun, Ha3BaTb NoNyYeHHOe COeAMHEHME.

Onbim 3. lMNony4yeHue HepacmeopuMbIX OCHO8aHUl.
B npobupky Hanutb HebonbLoe konudecTBo (1-2 mn) pacteopa conu FeCl; nnm CuSO,4 1 npubasutb Takoe
Xe konuuyecTtBo pactBopa NaOH. HanucaTe ypaBHeHMe peakumu, OTMETUTb LBET U CTPYKTYpY BbiMaBLUErO
ocajka, Ha3BaTb NOfy4YeHHOe OCHOBaHME.

Onbim 4. lMony4yeHue u ceolicmea amghomepHbIX 2uOPOKcUA08.
B npobupky HannTb HebonbLuoe konnyecTBo (1-2 mn) pactBopa conn Cr(NOs3); unu Zn(NOs),  NpubaBuTb
HebonbLioe konuyecTBo pactBopa NaOH, HanucaTe ypaBHEHWE peakumn, OTMETUTb LUBET U CTPYKTYpY ocaj-
Ka.

PasgennTb nony4veHHbIn ocagok nononam B Ase npobupkn, K 0gHOM NpubaBuUTb PacTBOP KUCMOTLI (Ha-
npumep HCI), k gpyron — m3bbiTok wenoun (NaOH). CoenaTb BblBOA OTHOCUMTENBbHO cBOWCTB Cr(OH)s,
Zn(OH),. HanncaTb ypaBHEeHUs peakumni.

Onbim 5. Peakyusi o6mMeHa Mexdy Ccosbio U Kucsiomodl.
B npobupky HanuTb KOHUEHTPUpPOBaHHbIM pacTtBop Na,SiO;z (1-2 Mn), OCTOPOXKHO HeBOoMbWMMM NOpLMSMU
npnbaeuTb pa3basrneHHbIn pacTBop HCI oo o6pa3oBaHusa CTyOHSA KpEMHUEBOW KUCHOThl. HanucaTb ypaBHe-
HWe peakLWin; ypaBHEHUS CTyNeH4YaTon AMCCOLMaLUN KUCTTOTI.

Onbim 6. Bzaumodelicmeue OCHOBaHUS U KUC/IOMbl.
K pacteopy Ba(OH), npnbaButb pasbaBneHHbIn pacTtBop H,SO,. Hanucatb ypaBHeHune peakumn. OTMeTUTb
LBET 0cajKa, Ha3BaTb MOJTYYEHHYHO COSlb.

Onbim 7. B3aumodelicmeue Memarisia ¢ Kucsomodl.
B npobupky ¢ pasbasneHHon HCI 6pocutb 1-2 Kycoyka umHka. Hanucate ypaBHeHue peakuun. Ykasatb Ha-
ontogaemble adhdekTbl. HazeaTb NONY4YEHHYIO COMb.

Onbim 8. B3aumodelicmeue OCHO8aHUs1 U COJU.
B npobupky Hanutb pacteop Ba(OH), n gobasutb pacteop K,CrO,4. HanucaTb ypaBHeHue peakummn. OTme-
TWUTb LUBET ocajka, Ha3BaTb MOMYYEHHYI0 COfb.

Onbim 9. B3aumodelicmeue dgyx cosel.
B npobupky HanuTtb pactBop Pb(NO3), n npubasute pacteop Kl. HanucaTe ypaBHeHne peakuun. OTMeTUTb
LBET OcajKa, Ha3BaTb MOJTYYEHHYHO COSb.

Onbim 10. B3aumodelicmeue Memarisia u coJsu.
B npobupky ¢ pactBopom CuSO, OpocuTb Kycouyek UuHKa. HarpeTb Ha cnuptoBke. HanucaTb ypaBHeHue
peakuui, Ha3BaTb NOSyYEHHYO COMb.

Onbim 11. Mony4yeHue ocHoeHoOl conu nymem e3aumodelicmeusi cpedHel cosiu ¢ HeboNb-
WuUM KOJIuU4ecmeoM wesioyu.
K pactBopy CoCl, npubasute HemHoro pactsopa NaOH. ObpasyeTca ocagok OCHOBHOW comnuv. Hanuvwwure
ypaBHeHue peakumn. OTMeTbTe LBET ocajka, Ha30BUTE NOMYyYEHHYO COfb.

NabopaTtopHas paboTa k pasgeny 3
XUMNYECKAA KWHETUKA U PABHOBECUE

Lenb pabomsbl: 13y4nTb BIMSIHWE KOHLEHTpPaLMM pearvpyoLmx BeLLEeCTB, TeMnepaTypbl, 4eNCTBME KaTa-
nu3aTopa Ha CKOPOCTb XMMUYECKOW peakLn N Ha CMEeLLLEHNE XMMNYECKOTO paBHOBECUS
Onbim 1. BrnusiHue KOHUeHmMpayuu pea2upyroujux eeuwjecme Ha CKOpoCcmb peakuyuu 8 20MO2eHHOU
cucmeme.

Peakunsi mexxgy pactBopamu Tuocynbdarta HaTpust U CEPHOWM KUCMOTbI NPOTEKAET MO YpaBHEHUIO:
Na,S,0;3 + H,SO4 = Na,SO4+S| + SO, +H,0

MosiBneHne cBoOOAHONM cepbl Bbi3biBAaeT crnabyro onanecueHuuio 1 ganbHenwee NOMyTHEHMUE pac-
TBOpa. [0 BpEMEHN OT MOMEHTA CMMBAHUSA PEareHTOoB [0 MOSIBIIEHUS 3aMETHOM onanecueHUUn MOXHO Cy-
OUTb O CKOPOCTU peakuun.

B kaxgyto n3 aByx npobupok ¢ pa3nMYHOM KOHLUEHTpaUMen pacTBOPOB TUoCyrnbdarta HaTpus (B O4HON
5 cm® 0,05 H. pacTBopa, B ApYroii Takol xe o6bem 0,2 H. pacTBopa Na,S,03) 6bICTpo npunuTb no 1 cm® 3a-
paHee oTmepeHHoro 0,5 H. pacTBopa CepHOM KMUCMOThbl, OTMEeYasd C MOMOLLbI0 CeKyHOoMepa BpeMsi OT MOo-
MEHTa CnMBaHUsA pacTBOPOB A0 MOSBNEHWs onanecueHunn. B kakom criyyae n noyemy CKOpOCTb peakuum
f6onblwe? BbiBoabl NOATBEPAUTE PacYETOM C MOMOLLBI0 KUHETUYECKUX YPaBHEHUA peakuumn Ans Kaxaoro
cny4as.

Onbim 2. BnusitHue memMniepamypbi Ha CKOPOCMb peakuyuu 8 20MO2€HHOL cucmeme.

Peakuuio, onucaHHyo B onbiTe 1, NPOBECTM MpU pa3nuyHbiX Temnepatypax. [na aTtoro B ABe npo-
OvipKKn HanuTb No 5 cm® 0,05 H. pacTeopa Tnocynbarta HaTpus, a B ABe gpyrme — no 2 cm® 0,5 H. pacTtBopa
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CepHou KncnoTbl. ameprB KOMHaTHYO TemnepaTtypy, a CnefoBaTeNbHO U TemnepaTypy pacTBOpPOB, CNUTb
cogepxunmoe ogHon napbl (Na,S,03 n H,SO,), cekyHOOMEPOM OTMETUTL BPEMS OT MOMEHTA Havana peak-
LUUM 0 3aMETHOIO MOMYTHEHMWS — NOSABIEHNSI ONanecLeHUnn.

OcrTarnbHble gBe NPoOGMPKN NOMECTUTb B CTakaH C BOOOW M NOJOrPEeTbL Ha NNUTke npumepHo Ha 10°C,
nocrne 4Yero NPOBECTU peakumio U onpeaenuTb ee BpeMs. B kakom cnyyae ckopocTb peakuuun 6onbie? lMo-
yemy? CpenaTb 06LLMI BbIBOA O BNNSIHUM TemMnepaTypbl Ha CKOPOCTb XMMMUYECKUX NPOLIECCOB.

Onbim 3. BnusiHue kamasniuzamopa Ha CKOpoCcmb peakKuuu.

a). BoccmaHosneHue KMnO, amomapHbIM 8000p000OM

NoH MnO, gB KOTOPOM MapraHey, UMeeT CTeneHb OKUCNEHUs +7) okpalleH B hMONneToOBO-KpacCHbIN
uBeT, a kaTnoH Mn”" npakTudecku GecLBeTeH.

B pasbaBneHHbIn pactBop H,SO,4 Ao6aBuTh Heckonbko kanens pacteopa KMnO,. MNonyyeHHyo cmech
pas3nuTb NOPOBHY B ABe Npodupku (NpumepHo Ha 1/3 obbema). BHecTn B 06e npobupkn no rpaHyne Zn. B
0OHY 13 Npobupok AobaBnTb Heckonbko KpucTannukoB KNO;. NMomMecTute Npobupky B cTakaH ¢ ropsven Bo-
A0V (anst yckopeHus peakumm). Peakumsa npoTekaeT no ypaBHEHWIO

2KMnO, +10[H] + 3H,S0, = 2MnSO, + K,SO, + 8H20
OTtkyna 6epeTcsa aTomapHbIi BogopoA? 3anvcaTtb ypaBHEHME peakummn ero nonyyeHns. CpaBHUTbL CKOPOCTb
obecuBeunBaHuA pactBopa B npobupkax M obbAcHUTL Habniogaemoe pasnuuve. Kakonm katanu3 mmeet
MECTO B JAaHHON peakuun: NOMNOXUTENbHbIA MW OTPULATENbHBIN, FOMOTEHHbIV U FreTePOreHHbIN?
6). Kamanumuueckoe pasnoxeHue H,O,.
Peakuusa pasnoxeHus nepokcuga BoAOPOAa NPOTEKAET NO YPaBHEHMIO:
2H202 i ZHZO + OzT
O ckopocTu pasnoxenunst H,O, MOXHO CyauTb MO MHTEHCUBHOCTMW BblAENEHNST KNCOPOAA.

HanuTb B npoBupky ~ 1cm® 3%-Horo pacTBopa Mepokcuaa BoJopoaa W nofgepxaTtb 1-2 MUHYTbI Ha
ceeTy. Yto HabntogaeTca? [JobaBuTb MyKpoLLNaTenem HECKOSbKO KPYMMHOK okcuaa mapradua (1V). 3anu-
caTb HabmogeHns. CaoenaTb BbIBOABI O PONM Katanuaartopa B npouecce pasnoxeHns H,0,. YkasaTtb, kakoun
KaTanus npoucxoauT B JaHHOM Criyyae.

Onbim 4. CMewjeHue xuMu4Yyecko20 pagHoegecusi nod eJlussHUeM memnepamypbi.

Mpu n3meHeHnn TemnepaTypbl paBHOBeCUE B 06paTUMOi peakumm

2NOZ Aad N204, AH® = - 58,4 Kﬂ.)K
cmewaetcs. NO, — ra3 TemHo-Oyporo ugeta, a ero aumep N,O4 — 6riegHo-XenTblA, No4TU 6eCuUBETHbLIN ras.
M0 M3MEHEHMIO OKpaCKM CMECK 3TUX ra3oB MOXHO CyauTb 06 M3MEHEHUM KOHLEHTpaUUn ee KOMMOHEHTOB,
TO €CTb O CMELLEeHUN paBHOBECKS B CTOPOHY NPAMOW UM obpaTHOW peakuuu.

Wcnonb3oBaTtb npubop, COCTOALMIA M3 OABYX COCyAoB (CM. pUCYHOK), 3anofiHeHHbIXx NO,, KOTopbin
YacTMyHO nonumepuayetcs go gumepa N,O, M HaxoaWUTCst C HUM B BblLLEYKa3aHHOM PaBHOBECUN.

OavH 13 cocynoB OMycTUTb B CTakaH C ropsyven BOAOW, a APYrol - B CTakaH C XONOAHOW BOAOW Mnuv

cHerom. o pesynbTaTam HabnwgeHun coenatb BbiBOAbl. B Kakyto CTOpoHy cme-
CTMITOCb paBHOBECUE B KaXOoOM M3 cocydoB? [aTb oObscHeHue, ncxogs 13 npuvH-
umna Jle LWaTenbe.

NabopaTtopHas paboTta k pasgeny 4
OBMEHHBIE PEAKLIMA B PACTBOPAX 3JIEKTPOJIUTOB

Lenb pabomabr: 3akpenuTb OCHOBHbIE NMOHATWSI TEOPUM SNEKTPONUTUHECKON AMCCOLMALINN.

Onbim 1. O6pa3zoeaHue MasniopacmeopuMbIX eeliecms.
. K pactBopy FeCl; npunutb paBHbii 06bEM pactBopa NH,OH.
. K pacteBopy Pb(NOg), npunuts pacteop KI.

Onbim 2. O6pa3oeaHue 2a3006pa3HbIX NPOOyKMos.
1. K pactBopy Na,CO3 npunuTb pasbaeneHHbin pacteop HCI.
2. K pactBopy NH4CI npunutb pasbaBneHHbin pactBop NaOH. Coaepxumoe npoOupky HarpeTb, BblAEnNsio-
Lmiica ra3 onpegenuts No 3anaxy. HanvcaTtb ypaBHEHUS XMMUYECKMX pPeaKUMin B MOHHO-MOIEKYNSIPHOM BU-
ae. OTmeTuTb Habnogaemble SBNEHUS.

Onbim 3. O6pa3oeaHue csabbix 3JIEKMPOSIUMOS.

K pactBopy CH3;COONa npunutb paBHbIi 00bEM pasbasneHHoro pacteopa H,SO4 nnn HCI. Cogep-
XrMMoe NpobupKM crerka HarpeTb M Mo 3anaxy OnpeaenvTb, Kakoe coednHeHne obpasyeTcsi B pesynbTarte
peakumu. Hanncatb ypaBHEHNE XMMUYECKON peakunm B MOHHO-MONNEKYNAPHOM BUAE.

Onbim 4. PacmeopeHue ocadkos.

K pactBopy NiSO, npunute pactesop NaOH o obpasoBaHus ocagka. He oTdpmnbTpoBbiBag ocajka,
nobaBuTb pasbasneHHbiri pacTBop HCI. HanucaTb ypaBHEHUS XMMUYECKUX peaKkLin B MIOHHO-MOSEKYSIPHOM
Buge. OTMeTUTb HabngaeMble ABMNEHUS.

Onbim 5. O6pa3ogaHue KOMIM/IEKCHbIX UOHOS.

K pacteopy FeCl; npunute pacteop NH,CNS unu KCNS. Hanncate ypaBHeHUE XMMUYECKON peakunm
B MOHHO-MOJEKYNAPHOM Buae, Mes B BuAy, YTO B pe3ynbTaTte peakuun obpasyeTcs KOMMIEeKCHoe coean-
HeHune [Fe (CNS)ICl, , auccouuvpytollee no ypasHeHuio [Fe (CNS)ICl, & [Fe(CNS)[* + 2CI°. OTmeTuTb
Habnogaemble ABAEHUS.

Onbim 6. CpasHeHUe xuMu4YecKol akmueHocmu Kucsiom.

N -
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B ogHy npobupky go 1/3 ee o6bema HanuTb 2 H. pacTBOP XJTOPOBOAOPOAHOM KUCIOThI, @ B APYryo —
CTOJbKO €& 2 H. pacTBopa YKCYCHOW KMCMOTbl. BbiGpaTb ABa OOQMHAKOBLIX MO BENUYMHE KyCOYKa LMHKA M
OpocuTb B Kaxxayt nNpobupky no Kycouky. B kakom cnydyae Bofopof BblaensieTcs sHeprudHee? Hanucatb
WOHHO-MONEKynsipHble ypaBHEHUsT peakumin. OGbACHUTL HabngaeMoe pasnmyme B CKOPOCTSX peaKLuii.

Na6opartopHas pa6oTa k pasgeny 5
NONYYEHUE N XAMUYECKUE CBOUCTBA
KOMMNNEKCHbIX COEAUHEHUM

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

B Tpu npobupkn Hanutb no 0,5 cm® pacTBopa ABOIHOI CONMM NH4Fe(S0y), 12H,0 (keneszoammo-
HWUHBIX KBaCLIOB).

B nepBylo npobupky Ao6asuTb 0,5 cm® pacTBopa xnopuaa 6apusi. Yto Habmogaetca? Hanucatb
MOJIEKYTSIPHOE U MOHHOE YpaBHEHWst peakuun. Ha NnpmMcyTCTBUE Kakoro MoHa B pacTBope ABOWHOWM CONu yKa-
3bIBaeT 3Ta peakunsa?

Bo BTOpYO Npobupky HanuTtb okosno 0,3 cm® pacTtBopa TuoumaHaTa kanua KNCS. Yto npoucxogut?
Hanncatb ypaBHeHune peakunn. Kakon noH oGHapyxmBatoT 3TON peakumnemn?

B TpeTtbto npobupky nobasutb 1 cm® pacTBopa e4Koro HaTpa W HarpeTb €€ Ha CNUPTOBKE MOYTU A0
kuneHus. MNogHecTn K oTBepCTUIO NPobupkn (He Kacasicb eé cTeHok) 6enyio deHondTanemHoByo 6ymaxky,
CMOYEHHYIO BOAOW. [10 M3MEHEHUI0 OKpacKkn MHAMKATOPHOM ByMaxku u no 3anaxy onpeaenvTb, Kakon ras
BblaensieTcs n3 npobupkn. O6paTnTe BHUMaHWE Ha xapakTep obpasylowerocs ocagka. Hanvcate ypaBHe-
HWe peakuun. Ha npucyTcTBME Kakux MOHOB B pPacTBOPE ykasblBaeT aTa peakuua? YuuTblBas pesynbTaThbl
onbiTa, HaNUcaTb ypaBHEHME ANEKTPOSNIMTUYECKON ANCCOLMALIMM KENE30aMMOHNAHBIX KBaCLOB.

Onbim 2. [Juccoyuayusi KOMIJIEKCHOU COJIU.

Hanutb B npobupky 0,5 cm® pactBopa rekcaumnaHodeppata (lll) kanua Ks[Fe(CN)es] n gobaBute Takon
Xe 00bEM pacTBOpa TuoumaHata kanuda. Yto Habnopaetca? CpgenaTb BbIBOA4 O HanmvMuMuM B pacTBope
K3[Fe(CN)g] cBOGOAHBIX MOHOB Fe**. HanucaTb ypaBHEHWe guccoumnaumm KOMNnekcHon conu. Yem otnuya-
eTCcs anekTponMTuieckasl guccoumnaums OBOMHOW COMM OT UCCOLMaumMM COMnu, CoaepXallen yCTONYMBBLIN
KOMMIEKCHbINA NOH?

Onbim 3. [MosyyeHUe KaMUOHHbLIX KOMI/TIEKCOS.

Cynbpam mempaammuHmedu (I7).

B npo6bupky nomectuts 0,5 oM’ pactBopa cynbdaTta mean n obasutb 25%-HbIn pacTBOp aMmmuaka go non-
Horo pactBopeHus conu. OTMETUTb LBET MOMyYeHHOro pactBopa, 06YyCrNOBMEHHbIN KOMMEKCHbIM MOHOM
Meau.

C y4éTOM KOOPOWHALMOHHOIO Yucna MoHa-KomnrekcoobpasoBaTensi HanucaTb ypaBHEHME pPeakumm
B3aMMOEWNCTBUS cynbdara Meay ¢ ammMuakom U ypaBHEHME QUccounaLmMm KOMIMIIEKCHOM Conu.

KomniniekcHoe ocHogaHue HUKersis.

Monyuntb ocagok rugpokcuaa Hukens (l1), BHecs B npobupky 0,5 cm® pacTtBopa cynbdaTta HUKens u
Takom xxe obbém pacTBopa eakoro Hatpa. K ocagky AobaButb Heckonbko kanenb 25%-HOro pacteopa am-
Mnaka. Uto npoucxoauT? CpaBHUTL Okpacky MoHOB Ni* B pacTBope CynbgaTta HUKENsi C OKpackoii Mosy-
YeHHoro pacTtsopa. [1pucyTcTBMEM Kaknx MOHOB 06YCroBneHa okpacka pacTBOpoB?

Hanucatb ypaBHeHus peakuuii: obpasoBaHusa rugpokcuaa Hukens (Il), B3anmogencTens rmgpokcmaa
HWKENA C aMMMUakoM U ypaBHEHWE 3MNeKTPONMTUYECKOW guccoumaumnm obpasoBaBLLIErocs KOMMEKCHOro OC-
HOBaHWS (KOOPAMHALMOHHOE uncno moHa Ni**=6). Kakoe ocHoBaHWe SIBRSIETCS Gonee CUmbHbIM: NPOCTOe
unu komnnekcHoe? OTeeT ob6ocHoBaTh. HasBaTbk KOMMNEKCHOE OCHOBAHUE HUKETS.

Onbim 4. lNony4yeHue aHUOHHbIX KOMMIIEKCO8.

[ekcagpmopogpeppam (I1l) Hampusi. B npo6upky HanuTb 0,5 cm® pacTBopa xnopuaa xenesa (Il1) u
[06aBnTb okomno 1 cM® dhTopuaa HaTpusi. Kak U3amMeHunach okpacka pacteopa? Kakue noHbl 06ycrnaBnmBatoT
3TO u3MeHeHne? Hanucatb MoOnekynspHoOe N MOHHOE ypaBHEHME PeakUnW; YpaBHEHME 3IEKTPONTUTUYECKON
Avccoumanmm KoMnIekcHon conu. HassaTb NONyYeHHY KOMMSIEKCHYHO COSb.

[udpokcokomriekcsbl. B Tpyu Npobupkm NOMecTUTb pasgernibHO pacTBoOpbl conew LuHka, xpoma (l1l) n
antoMUHNA 1 B KaXayl U3 HUX AobaBuTb NoO kannsm pacteBop egkoro Hatpa. O6bpatuTe BHUMaHWe BHavane
Ha BbiNageHne 0CadKoB, a 3aTeEM Ha MX pacTBOpPEHUe B U30bITke pacTBopa LLEMNOYMN.

HanncaTtb ypaBHeHMs npoaenaHHbIX peakumi, y4nTbiBasi, YTO 06pasyoTcs pacTBOPUMBIE TMOPOKCO- U
rmgpokcoakBakomnnekcol. Kakumu csoncteamu obnagatoT rmgpokeugpl LmHka, xpoma (Il1) n anomuHna?

Onbim 5. CoeQuHeHUs1 ¢ KOMIMJIeKCHbIM KamuOHOM U aHUOHOM.

B npobupky k 0,3 oM’ pacTtBopa rekcaumnaHodepparta (Il) kanusa KyFe(CN)e¢] npunuts 0,5 cm® pacTtBo-
pa cynbdaTa Hukens. K nonydeHHoMy ocafky rekcaumaHodeppata (ll) Hukens nobasutb 25%-Hbln pacTBop
aMMuaka 40 NOMHOro pacTBopeHus ocagka (bonblworo nsbbiTka pacTBopa ammuaka criegyet msberathb).
O6pasytoTtca bnegHo-nunosble kKpuctansbl komnnekcHon conu [Ni(NHs)elo[Fe(CN)g].

HanucaTtb ypaBHeHusa peakuun obpasoBaHusa rekcaumaHodepparta (ll) Hukens M B3aMMOAeNCTBUSA
3TON COMM C pacTBOPOM amMuaka. HanucaTb ypaBHEHWE SneKTPONUTUYECKON Auccoumaunm KOMNIIEKCHON
conu [Ni(NH3)g]o[Fe(CN)g] 1 Ha3BaTb eé.

Onbim 6. [uccoyuauusi KOMIMJIEKCHbIX UOHOS.

PaspyweHue komnnexca rnpu pasbasneHuu pacmeopa
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B npo6upky nomectutb 0,5 cm® pacTBopa cynbdata Hukens (I1) 1 npubaBuTb K HEMY pacTBOp aMMua-
Ka [0 U3MEHEHWS OKPACKU, XapaKTepHOW Ar1si KoMnekcHoro noHa [Ni(NHs)g]** (onbIT 3).

3arem pa3baBuTb NONyYeHHbI pacTBop Bogon. Yto HabnogaeTca? O HanUMuMM Kakux MOHOB CBUAE-
TenbCTBYET MNOSABMSAILLAACA OKpacka?

O6bscHMTE Habnogaemble aBneHns. Hanncatb ypaBHeHne peakuum obpa3oBaHNst KOMMIIEKCHOMO CO-
€[MHeHUs1, ypaBHEHWE OAUCCOLMALIMN KOMMIIEKCHOMO MOHA U BblpaXeHue AN ero KOHCTaHTbl HECTOMKOCTM.

Pa3pyuweHue Kkomnnekca rpu ocaxoeHuu KoMmiekcoobpazogamers.

Monyuntb pacteop komnnekcHon conu [Cu(NH3)4]SO,4 (onbiT 3) U pasgenvTs ero NOPoBHY B ABE Npo-
Oupku. B ogHy n3 Hux npmbasute 0,5 cM”™ pacTBopa egkoro Hatpa. WMmeroTca nu Bugnmble nameHeHua? B
OpYyryto npobupky BHECTM Takomn e 06bEM pacTBopa cynbduaa ammoHus. Habniogaetca nu BeinageHue
YépHoro ocagka?

HanucaTb ypaBHEHME SMeKTPOSNIUTUYECKON AMCCOLMALINN KOMMIEKCHOMO noHa [CU(NH3),]>" 1 Bbipaxe-
HWe ANs ero KOHCTaHTbl HecTonkocTU. OBBACHUTL HabngaeMble ABMEHNS, LCXOAA U3 AaHHbIX O BENNYNHAX
MPcuony2 1 MPeys.

Na6opaTtopHas paboTa k pa3geny 6
OKUCITUTENIbHO-BOCCTAHOBUTEINbHbIE PEAKLIUU
Lenb pabomsbl: 13y4nTb Ha NPakTUke 0COOEHHOCTMN OCHOBHbIX TUMOB pPeakuuil
OKUCMEHMNA-BOCCTAHOBIEHUS.

Onbim 1. Bzaumodelicmeue pa36aesieHHOU cepHOU Kucsiomsl ¢ Memasiamu.

MomecTnTb B 0gHY NPOBGUPKY KyCcOYeKk MEOHON CTPYKKM UMY NPOBOSIOKM, B OPYIY0 — KYCOYEK LiMHKa U
nprbaBnTb B Kaxkayto Npobupky no 6-8 kanene 2 H. pactBopa H,SO,4. HanucaTe ypaBHEHUSA peakuun B Cry-
Yyasx, Koraa OHM NPOTEKAloT, U yKa3aTb, Kakow MOH BbINOMHAET dyHKuuio okncnutens. O6bACHUTL pa3nuuust
B NOBeAEeHMM METarsoB, MICX0As U3 3HAaYEHUIN CTaHAaPTHbIX MOTEHLMAN0B 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 gobasuTtb pactBop FeSO, lNMoka ANXpOMaT-MOHbI MOMHOCTBI HE MPOpPearupytoT, OpaHXeBbIA LBET UX B
COYeTaHUM C LiBETOM 06pa3ylolwmxcs rMapaTMpoBaHHbIx MoHos Cri* npupgaéTt pacteopy 6ypoe okpaluusa-
Hue. MNMoatomy gobasneHune pactBopa cynbdaTa xenesa (Il) no kannsam cnegyeT BeCTU A0 OOCTWXKEHUS yC-
TON4YMBOM OKpacku. B kakon uBeT okpalweH pacTBop? Hanvucatb ypaBHEHUE peakumu.

HanucaTb anekTpoHHblie hopMynbl Ansi MOHOB METAarsioB B BbICLUMX CTEMEHAX OKUCIEHUS: XPOM, BUC-
MYT, peHUN. Ha OCHOBaHUN 3NEKTPOHHBLIX POPMYN PELUUTb BOMPOC, MOTYT I OHU SABMATLCA B XUMUYECKUX
peakumnsix OKUCIIUTENAMUN UNN BOCCTAHOBUTENAMUN?

Onbim 3. OkucnieHue cynbghuma Hampusi nepmMaH2aHamoM Karsusi.

B npobupkn Hanutb no 1 cm® pactBopa KMnO, . B nepByo gobasutb 1 cm® 2 H pacTBopa CepHOM Ku-
CnoTbl, BO BTOPYIO - 1 cm® OUCTUNNMPOBAHHOW BOAbI, B TPETbO — 1 cM® 2 H pactBopa KOH. B kaxagyo npo-
OuMpKy 000OaBWTb MO KpUCTANNUKY Cynbduta HaTpus.

3anucatb HabnMOOEHNs, COCTaBUTb YPaBHEHUSA OKUCIUTENbHO-BOCCTAHOBUTENb-HbIX peakuMn u o6b-
SACHUTb pe3ynbTaTbl onbiTa (PMONeToBas okpacka xapakTtepHa Ans noHos MnO,, 6ecuBeTHas — Anst MOHOB
Mn2+, 3eneHast — O MOHOB MnO42’, KOpWYHEBLIN LUBET MMeeT MnO,).

Onbim 4. OkucneHue cynbghama xene3a (ll) duxpomamom u xpomMamom Kasusi.

Hanutb B ogHy npobupky 3 kannu pacTBopa gMxpoMaTta Kanusa U CTOMbKO XKe 2 H. pacTBOpa CEPHOMN Ku-
CnoTbl, @ B APYryl0 — pacTBop xpomarta kanus (He nogkucnsas). [JobaBuTbe B Kaxaylo NPOBMPKY HECKOMNbKO
Kpuctannmkos conu Mopa. OTmMeTnTb HabMIAEHUSA 1 HaNMCcaTb YyPaBHEHUSI COOTBETCTBYHOLLUX PEeaKLUi.

Onbim 5. Bzaumodelicmeue uoda ¢ pacmeopoM W ésno4u.

K1 cm® nogHon Boabl Ao6aBUTbL HeboMbLLIOE KonuyecTBo 2 H. pacTtBopa NaOH. 3anucatb Habnoge-
HWSI, COCTaBUTb YPaBHEHME OKUCIUTENIbHO-BOCCTAHOBUTENBHOW peakuun, y4uTelBasi, 4To obpasyetca nogat
W NOAVA HaTpus.

Na6opartopHas paboTa k pasgeny 7
YNPAXHEHUA C MEPHOW nocynon

Lenb pabomebl: Mony4nTb NpakTU4ECKUe HaBbIKM paboTbl C MEPHON XMMUYECKOW MOCYL0N

Xo00 pabomabi. 3anonHUTbL ANCTUNNIMPOBaHHOM BOAOW OlOpeTKy, NMNeTky, MepHyto konby, cobnioaas
COOTBETCTBYIOLLME NpaBuUIia Nonb30BaHWUA MEPHON Nocyaon. MpaBnnbHOCTL 3anNoNIHEHUS NPOBEPUTL Y Mpe-
nogaearens.

Cpenatb 3anvcy o6bema cocyaos B paboyen TeTpaaun ¢ ykasaHmem TpebyeMon TOHHOCTU:
V6ropeTkun =
Vnnnetku =
VMEpPH. Konbbl =

3apuncoBaTb MEHWCK.
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M3MEPEHME OB BEMA KANJIN
N3mepunTb ¢ nomoLLblo GlopeTkn 06bem 50 kanenb QUCTUNIMpoBaHHOW Boapl. [poBepuTh namepexHne 3
pasa. PaccuntaTtb cpegHee 3Ha4yeHne oobEMa.
CpenaTb 3anucu B paboumnx TeTpagsax:
Vo) =
Vso) =
Vsoe) =

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

NabopaTtopHas paboTa k pasgeny 7
CTAHOAPTU3ALIUA PACTBOPA KUCINOTbI MO TETPABOPATY HATPUA

KoHueHTpaLumo u TUTp pacTBoOpa KMCNOThl YCTaHaBNUBAOT NO CTaHAapTHOMY pacTBopy TeTpabopata
HaTpus:

NagB407 + 5H20 + 2HCI = 2NacCl + 4H3BOg,
B4O;” + 5H,0 + 2H" = 4H;BOs.
Lenb pabomsi:

OnpegenuTe MOMSIPHYIO KOHLIEHTPaLIO 3KBUBANeHTa U TUTP pacTBopa KUCMNOThI.

PeazeHmbi:

ConsHas kucnota, HCI, ~ 0,1 H pacTBop — nccrneayembli pacTeop.

Tetpabopat HaTpus, 0,1000 H (Na,B,0O; 10 H,O) — cTaHaapTHbIN pacTBop.

MugukaTop meTunoBsbin opaHxesbi, 0,1 % pacTtsop.

IMopsi0ok ebInosiHeHUs1 pabomsbi:

1. TwarenbHO BbIMbITb BIOPETKY ANCTUNNMPOBAHHOW BOOOW U ABaXAbl OMOMOCHYTb HeEGONbLUINMU
NnopLMsiMM MPUroTOBMNEHHOIO pacTBOpa KUCMOThI A8 YAaneHUsi OCTaTKOB BOAbI.

2.  bropeTky 3anonHuTb pacTtBopoM consiHon kucnoTtel HCI (He 3abydbme 3anofHuUme «HOCUK» 61o-
pemku u cHAmMb ¢ 6ropemku 80POHKY!), yCTaHOBUTbL YPOBEHb PacTBOpa TOYHO Ha «0» oTMeTKe.

3. B kaxpgyro KOHU4Yeckyto kondy ans tutpoBaHusi BMmectumocTeto 100 oM’ OTMEpPUTb NUMNETKOM Mo
10,00 cm® CcTaHOapTHOro pactBopa TeTpabopata Hatpusi Na,B,O,, nobasutb 20 cm® OVUCTUNNMPOBAHHOM
BOAbI, 2 KanfiM METUIIOBOIO OPaHXeBOro.

4.  TlpurotoBuUTb «CBMAETENb» — PAaCTBOpP, KOTOPbLIA MMEET OKpacKy, A0 KOTOPOW creayeT TUTpoBaThb
uccnegyembii ?aCTBop. Ona npurotosneHusa «CBMp,SeTenq» B KOHUYECKYl0 KONby Ansi TUTPOBaHWUA BMECT M-
MocTbto 100cM™ BHOCAT MEPHbIM LUMNUHAPOM 20 CcM™ AUCTUNIMPOBAHHOW BOAbI, 2 Kanin MeTUIIOBOro opaH-
xeBoro n 1-2 kannu 0,1 H pacTBopa kucnoThl. Mpn 3TOM pacTBOp AOSMKeH NpuobpecTtu cnaboe, HO 3ameT-
HOe pO30BOE OKpalUMBaHUE.

5.  TwuTpoBaTb pacTBop TeTpabopaTa HaTpUs pacTBOPOM COJSIIHOWM KUCMNOThbl 40 N3MEHEHUS OKPaCKu
pacTBopa U3 XenTon B OpaHXeBylo (B NPUCYTCTBMU «cBuaeTens»). NpoBectn Tpu napannenbHbiX TUTpoOBa-
HuA. Pe3ynbTaTbl Tpex TUTPOBAHUIA AOIMKHbI OTNMYaThCS ApYr OT Apyra He 6onee Yem Ha 0,10 om®.

6. PesynbTaTbl 3aHecTM B Tabnuuy u ctatuctTuyeckm obpaboTarb.

Tabnuya
PesynbTathl UsmepeHui
Ne TuTpoBaHus O6bem pacTBopa, CM°
NazB407 HCl
1 10
2 10
3 10
\Y (NaZBAO7) cpepHui = 10 \% (HCI) cpenHui —
Pacyem:

1) KoHueHTpaumo KuCnoTbl paccuntatb no popmyne:
C (HCI) =C (NaZB4O7) ’ V(NaZB4O7) cpenHuit v (HCl) cpeanuity

2) TwvTp KMCNOTbI paccymTaTb No popmyre:
T(HCI) = C (NaB,0-) - M, (Na,B,0-) / 1000,

3) MonpaBoyHbIA KOIMPULMEHT KUCIOTbI paccuntatb no dopmyne:
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CH e
K (HCl)nonp = ——22)

H (meop)

NabopaTtopHas paboTa k pasgeny 7
ONPEAENEHUE COOEPXXAHUA LWWENOYX B PACTBOPE
CTaHOapTM3NpOBaHHbIA pacTBOP KUCMOT CRYXMT ANS ONpeAeneHnsl CogepaHus Lenoyen B pacTso-
pax. B ocHoBe MeTofa NexuT peakuusi HenTpanuaaumm:
NaOH + HCI = NaCl + H,O
OH™ + H" = H,0.
Lenb pabomber.
OnpegenuTb copepxaHue Lenovm B Nccrneagyemom pacTBope.

PeazeHmnbi:
Mmppokcna HaTpua NaOH — nccnegyembli pactsop
CongHas kucnota, HCI, .... H pacTBOp — CTaHOAPTU3NPOBaHHBIA PacTBOp (TUTP onpefenseTcsa B na-

©opaTopHown paboTe Ne 3).
MuaukaTop meTunoBsbin opaHxesbi, 0,1 % pacTtsop.

lNopsidok ebinonHeHuUss pabomsi:

1. MNonyunTb y npenogasaTens nccnegyemblii pacTBop LWenoyu, 3annucatb ero Homep.

2. TwaTenbHO BbIMbITYIO Y 3aTEM OMOSIOCHYTYH PacTBOPOM KUCIOThbl BIOpPETKY 3anonHUTbL cTaHaap-
TM3NPOBaHHBLIM PACTBOPOM KUCHOTbI (He 3abyO0bme 3anonHUmb «HOCUK» Bropemku u cHAMb ¢ 6ropemku 8o-
POHKy!), ycTaHOBWTb YpOBEHb pacTBopa TOYHO Ha «0» oTmeTke.

3. B konby ansa tutpoBaHus otmepuTb nunetkon 10,00 cm® uccregyemMoro pacrtesopa Lenoyu, go-
6aBuTb MepHbIM LmnmHgpom 20 cm® ONCTUNNMPOBaHHOW BOAbI, 2 Kannv UHAMKaTOpa MEeTUIOBOro opaHxe-
BOrO.

4. TlpUroToBUTb «CBMOETENbY — PAcTBOP, KOTOPbIN MMEET OKpackKy, 4O KOTOPOW crieqyet TUTpoBaTb
nccneayemMblv pacTeop. Onsa npurotoBneHus «cBuaeTensi» B KOHUYECKYI0 KOnby A5is TUTPOBaHUS BMECTU-
MOCTblo 100cM® BHOCST MEpHBLIM LnHAPOM 20 CM® AUCTUNNMPOBAHHOM BOAbI, 2 Kanmn MeTUMNOBOrO OpaH-
xeBoro n 1-2 kannu 0,1 H pacTBopa KucnoTbl. [1pn aTOM pacTBOp AormKeH npuobpectn cnaboe, HO 3ameT-
HOe pOo30BOEe OKpaluMBaHue.

4. TuTpoBaTb pacTBOp LUENoYn pacTBOPOM COSMSHOM KUCNOThI O U3BMEHEHMSA OKpacKu pacteopa 13
XenTton B 6negHO-pO30BYIO (B NPUCYTCTBMU «cBUAeTens»). Nposectn Tpu napannenbHblX TUTpoBaHus. Pe-
3ynbTaTbl TPEX TUTPOBAHMI AOMKHbBI OTNIMYATLCA APYr OT Apyra He 6onee, yem Ha 0,10 cm®

5. PesynbTaTtbl 3aHecTV B Tabnuuy u ctatuctnyeckm obpabotatb. Bblumcnntb HopmanbHYO KOH-
LeHTpaumio wenoyn. Belumcnnte konmdectso wenouun B 100,0 cm® nccnegyemMoro pacrtsopa. Belumcnutb
OTHOCUTENbHYIO OLWIMOBKY aHanu3a, B3siB UCTUHHbIN pe3ynbTaT aHanvsa y npenogasartens.

Tabnuya
PesynbTaTthl UsmepeHui
Ne TutpoBaHus O6beM pacTBOpa, CM°
NaOH HCI
1 10,00
2 10,00
3 10,00
V (NaOH) cpenimn = 10,00 V (HCID) cpenpmi =
Pacyem:

1) KoHueHTpauuio wenoyn paccymtaTb No popmyne:

C (NaOH) = C (HCI) - V (HCI) cpeqrmi / V (NaOHg cpeaHMit -

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

3) OTHoCcUTENbHYO OWNOKY aHanu3a paccumTtaTb No oopmyne

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

-100%

Na6opaTtopHas paboTa k pasgeny 7
CTAHOAPTU3ALUA PACTBOPA KMnO4 MO LLABENIEBON KUCNOTEeHTa),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,".
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MaHraHaT—1oH MnO,” B BOAHOM pacTBope BGbICTPO OUCMPONOPLMOHMPYET:
Mn (V1) + Mn (Il) =2 Mn (IV),
Mn (V1) + Mn (I1) = 2 Mn (lll).

MapraHey, (l1l) o6pasyeT okcanatHble komnrekcbl coctaBa Mn(C,0,), , roe n = 1,2, 3; oHn men-
neHHo pasnaratTcsa ¢ obpasosaHnem Mn (II) u CO,. Takum obpa3om, Noka B paCTBOPE HE HAKONUTCS B JOC-
TaTouYHbIX KOHUEHTpauusax mapradel (II) peakums mexgy MnO,; 1 C,04 npoTekaeT oveHb MmeaneHHo. Korga
Xe KoHueHTpaumsi mapraHua (lI) gocturaet onpefeneHHoOW BenuuMHbI, peakuusi HayuHaeT npoTekaTb C
©0nbLLOK CKOPOCTHLIO.

CxemMaTuU4HO peakumo Mexay okcanat MoHamu C2042_ M nepmMaHraHat noHamm MnO,; MOXHO npea-
CTaBUTb YpaBHEHNEM:

(3-2n)+

C,0,% + MnO,” + 16H" = Mn®* +10CO, + 8H,0.
Vlcnonbayech npAaMoe TUTpoBaHME CTaHOApTHOrNo pacTtBopa LlJ,aBeJ'IeBOVI KUCIOTbl paCTBOPOM nep-
MaHraHaTta B KUCIION cpene.

Llenb pabomei:
OnpegenuTb KOHLEHTPaUUIo 1 TUTP pacTBOpa NepMaHraHaTta Kanwsi.

Peakmussbi:

MepmaHranat kanusa, KMnQy, 0,05 H — nccnegyemsblii pacteop.
CepHas kncnota, H,SO4, 2 H pacTBop.

Llasenesas kncnota, H,C,0,4, 0,0500 H - cTaHgapTHbINM pacTBOp.

lMopsidok ebinonHeHUss pabomsi:

1. BropeTKy 3anonHuTb pacTBopoM nepmaHraHata kanua KMnO,. (He 3abydbme 3anonHums
«HOCUK» 61opemKu U CHsmMb ¢ 6ropemku 80POHKY!), ycTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» OTMETKe.
2. B konby ans TutpoBaHus BMmectumocTtbio 100 cm® MEpPHbIM UMnnHapom aobasutb 20 cm®

H,SO,4 n Harpetb go 80 — 90 °C.B ropaummn pacteop nunetkon sHectn 10,00 om® pacteopa H,C,0,4 - 2H,0

3. OTTuTpoBaTh pacTBOp LABENEBOM KUCMOTbI PACTBOPOM MepMaHraHaTa Kanus, npMyem B Havyarne
TUTPOBaHWA cnegyroLyto kanno pacteopa KMnO, npnbaenaTe NuLLb NOCIe TOro, Kak COBEPLLUEHHO ucyesna
oKpacka OT npefgblaylien kannu. 3atemM, yBennM4mB CKOPOCTb TUTPOBaHWS, TUTPOBaTbL A0 MNosiBneHus 6nea-
HO-PO30BOW OKpackKu, ycTonymeon B TedeHune 30 c.

4. TpoBecTn Tpu NapannenbHbIX TUTPOBaHUSA. Pe3dynbTaTbhl TpEX TUTPOBAHMI OOJMKHBI OTNNYaThCA
Apyr oT gpyra He 6onee 4yeM Ha 0,10 cm’.

5. PesynbTaTbl 3aHecTy B Tabnuuy n ctatuctudeckn obpaboTtaTts.

Tabnuya
PesynbTatbl UsmepeHui
Ne TuTpoBaHus O6bem pacTBopa, CM°
H,C,0, KMnO,
1 10
2 10
3 10
V (H2C204) cpenumi = 10 V (KMNO4) cpeprmn =
Pacuem:

1) KoHueHTpauuo nepmaHraHaTta kanus paccumtartb no gopmyne:

C (KMnO4) =C (H2C204) Vv (H2C204) cpeaHui v (KMnO4) cpeaHuit-

2) TwvTp nepmaHraHaTa Kanusi paccumTaTb no opmyrne:

T(KMnOg4)= C (KMnOy,) - M, (KMnQ,) / 1000

3) lNonpaBo4HbIN KO3 PMUMEHT NepMaHraHaTa kanus paccymtaTb no opmyne:
CH(npaKm)

K(KMNnOg)norp = ————.

CH o)

Na6opartopHas paboTa k pasgeny 7
ONPEAENEHUE COOEPXXAHUA XXENE3A (Il) B PACTBOPE
MeToz OCHOBaH Ha B3auMOAENCTBUM noHoB Fe* ¢ nepmMaHraHat-moHamm MnOy,:
2MnO, "+ 10Fe? + 8H" =2Mn*" + 5Fe,>" + 8H,0;
CyTb onpefeneHnss B npssMoM TUTPOBaHUW pactBopa conu xenesa (lI) TUTpoBaHHLIM PacTBOPOM
KMnO, B kucnomn cpege.
Llenb pabomei:
OnpegenuTb cogepxaHuve xenesa B aHann3MpyemMom pacTBope.
Peakmusbi:
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MepmaHranaTt kanus, KMnQy, ....H pacTBOp — CTaH4APTU3NPOBaHHbLIA pacTBOp (CM. NpeablayLLyto pa-
ooty).

CepHas kncnota, H,SO,4, 2 H pacTBop.

PacTteop conu Fe™ — nuccrnegyembli pacTeop.

lopsidok ebinonHeHUs1 pabomsi:

1. PactBOp 3agayv B MepHoW Konbe JOBECTM OO METKU AUCTUIINIMPOBAHHOW BOOOW. BLIDOBHSTH KOH-
LleHTpaLMio NONy4YeHHOro pacTeopa (TwaTenbHO nepemeLlatsb).

2. B kaxpyto konby ansa tutpoBaHust BMectumocTbto 100 cm® oTMepuTb nunetkom no 10 cm® uccne-
AyeMoro pactsopa.

3. B kaxayto nopuuio TuTpyemoro pacrteopa gobasuts 10-15 cM® 2 H pactsopa H,SO, (oTmepuThb LuK-
NMHAPOM).

4. BropeTky 3anonHUTbL pacTBOPOM nepMaHraHata kanua KMnQO,. (He 3abydbme 3anonHume «HOCUK»
b6ropemku u cHImMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» oTMmeTKe.

5. OTTuTpoBaTh Mccneayemblii pacTBOpP pacTBOPOM NepMaHraHaTa kanust go 6negHo-po3oBon okpa-
cku. MNMpoBecTu Tpy NapannenbHbIX TUTPOBaHUA. Pe3ynbTaTbl TpeX TUTPOBaHUIM AOMKHbI OTAMYAaTLCA ApYyr OT
apyra He Gonee yem Ha 0,10 cm®.

6. PesynbTathbl 3aHecTun B Tabnuuy n ctatmctudeckm obpabortaTb. BeluMcnMTb KONUMYECTBO Xenes3a B
250,00 cM® uccneayeMoro pacTBopa. BblUMCIIUTE OTHOCUTENbHYIO OWMGKY aHanusa, B3siB UCTUHHBIA pe-
3ynbTaT aHanusa y npenogasarensi.

Tabnuya
Pesynbtatbl usmepeHuin
Ne TuTpoBaHus O6beM pacTBOpa, CM°
Fe’ KMnO,
1 10
2 10
3 10
\% (Fez+ ) coenrmn = 10 V (KMNO4) cpensmin =
Pacuem:

1) KoHueHTpauuio xxenesa paccumTatb no popmyne:

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

2) Konuuectso xenesa B 250,00 cm™ nccnegyemoro pacrteopa paccuutatb no oopmyne:
m(Fe?) =C(Fe® ) M, (Fe®" ) Vioneu / 1000

3) OTHocuTenbHyo oWwnbKy aHanmnsa paccumTtaTb No hopmyrne :

- |C(npa1<m) - C(ucm)|
C(ucm)

-100%

Na6opaTopHas pa6oTa k pasaeny 7
OMNPEQJENEHME OBLUEWN XXECTKOCTU BOAbI
CraHpapTtusauusa pactBopa TpunoHa b (3OTA, komnnekcoHa lll)

CyTb MeTOfa COCTOMT B MPSIMOM TUTPOBaHMM CTaHOAPTHOrO pacTBopa cynbdarta MarHus pactBOpoM
TpunoHa b (Na,H,Y) B npucyTcTBUM MHAMKaATOpa 3pUoxXpoma YepHoro T:
Na,H,Y + Mg®" = Na,MgY + 2H?*".

Lenb pabomsbi: Onpeaenutb KOHLEHTPALUIO U TUTP pacTBopa TpunoHa b ans nocnepytowlero nc-
Nnonb30BaHWs ero B ka4ecTBe CTaH4apTHOro pacTeopa.

Xo0d pabomsbi:

1. TwaTtenbHO BbIMbITYHO OHOPETKY NMPOMbITE PAacTBOPOM TpUNoHa b u nogrotoBuTb K TUTPOBAHMIO
(He 3abydbme 3anonHUMbB «HOCUK» BropemkKu U CHIMb ¢ 6ropemku 80poHKY!), yCTaHOBUTb YpOBEHb PacTBO-
pa To4HO Ha «0» oTMeTKe.

2. B KkoHWYeckyto konby anst TMTpoBaHus nuneTkon otmeputb 10,00 cm® CTaHOapTHOro pacrteopa
MgSO,.

3. Otmeputb uunuHapom 1 Bnutb 100 cm® OUCTUNNMPOBAHHOM BoAbl, 406aBUTL 5 MN ammmnadHom
OydepHon cmecu u Ha KoHuuke wwnatena 20-30 Mr cMecu apMOXPOMOBOro YepHoro T u xnopuaa HaTpus.
PacTBop TwarensHoO nepemeLuaTb.

4. MepgneHHo, no kannsam, TUTpoBaTb PacTBOPOM TpuroHa b 4o MOMeHTa nepexoda OKpacku pac-
TBOpa U3 BULLHEBO-KPACHOW B CUHIOH0.

5. lNpoBecTu Tpn NapannenbHbIX TUTPOBaHUS. Pe3ynbTaTbl TpeX TUTPOBaHWUA AOSKHbI OTANYaTbCH
Apyr ot gpyra He 6onee yem Ha 0,10 oM.

6. PesynbTaTthl 3aHeCTU B Tabnuvuy 1 ctatuctnyeckn obpabortars.
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PesynbTatbl nsmepeHui Tabnuya

Ne TuTpoBaHus O6bem pacTBOpa, CM°
MgSO, OOTA
1 10,00
2 10,00
3 10,00
V (MgSOa) cpepnmii = 10,00 V (OOTA) cpepumin =
Pacuem:

1) KoHueHTpauumio TpunoHa b paccuntatb no coopmyne:

C (BATA) = C (MgS0Qy) -V (MgSO0,) cpeaHuii IV (OOTA) cpeaHwii-
2) Twtp TpynoHa b paccumTtaTb no opmyne:

T(3OTA)= C(3ATA) - M, (340TA) / 1000
3) MonpaBouHbI kKO3 dULMEHT TpunoHa b paccuntats no popmyne:

Cn

nhpaxm |
K (SD-TA)nonp = CH]n .
eop

OnpepeneHne obLwen XKeCTKOCTU BOAbI
CyTb MeTOOa COCTOUT B MPSMOM TMTPOBaHWUM MUCCriegyemon Boabl pactBopom TpunoHa b (NaH,Y) B
NPUCYTCTBUKN MHAMKATOPA 3pUOXpoOMa YepHOro T:
Na,H,Y + Mg*" = Na,MgY + 2H*";
Na,H,Y + Ca’* = Na,CaY + 2H*".

Lenb pabomsbi: Onpepenutb oOLLYH XECTKOCTb Mccriegyemon Bodbl METOAOM XenaToMeTpuye-
CKOrO TUTPOBaHMUS.

Xo0 pabombi:

1. TwartenbHO BbIMbITYO BGHOPETKY MPOMbBITL PacTBOPOM TpusioHa b 1 NogrotoBUTb K TUTPOBAHUIO
(He 3abydbme 3anonHUMB «HOCUK» BHOpemkKu u CHAMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb PacTBO-
pa To4HOo Ha «0» oTMeTKe.

2. B KoHu4eckylo konby nunetkon otMmeputb 100,00 cm® uccrnegyemMon Bogpl, fobaBuTb 5 cm® am-
MUayHon DycbepHon cMecn 1 Ha koH4YMke wnaTtens 20—30 Mr cMecu 3pUMOXpPOMOBOrO YepHoro T n xnopuga
HaTpusi. PacTBop TLlaTenbHO nepemMellaThb.

3. MepaneHHo, xopoLwo nepemMelunBasi, TUTpOBaTb pacTBOPOM TpunoHa b 0o nepexoga okpacku
pacTBopa 13 BULLHEBO-KPACHOWN B CUHIOKD.

4. TpoBecTu Tpu NapannenbHbIX TUTPOBaHUA. Pe3ynbTaTthl Tpex TUTPOBaAHUA OOIMKHBI OTNMYaTLCH
Apyr oT gpyra He bonee yem Ha 0,10cm°.

5. PesynbTaTbl 3aHecTV B Tabnuuy n ctatuctudeckn obpabortaTts.

Tabnuya
PesynbTatbl UsmepeHui
Ne TutpoBaHus O6bem pacTBOpa, CM°
H,O OOTA

1 100,00

2 100,00

3 100,00

V (H20) cpenumn = 100,00 V (BOTA) cpemuin =

Pacuem:

O0Lasn »ecTKoCTb BOAbI [M3KB/.£|.M3] paccunTbiBaeTca no popmyne:

Cul D/TA XV [DATA [ ¢peonuti

_ x 1000
K= V (H,0(

JlabopaTtopHas paboTa k pasgeny 8
XumMunyeckue CBOMCTBa AUcaxapuaoB U HecaxaponogoGHbIX Nonucaxapuaos.

Llenb — n3y4nTb Ha NpakTMke OCHOBHbIE XMMUYECKME CBOMCTBA AMCaxapuaoB U HecaxaponogobHbIX
nonucaxapuaos.

O6opyaoBaHue: Habop NPOOMPOK, CTEKNSAHHbIE Naroykn, MepHble NPOBUPKK, CNMPTOBKA, BOAAHAst
BaHs.

PeaktuBbl: 10 n 40%-HbIi pacTBOp ruapokcuaa Hatpus, 7%-Hbi pacTBop cynbgaTta meau, 1%-Hble
pacTBOpbl caxapo3bl 1 nakto3bl, peaktns ®enuvHra, 10%-Hbii pacTBop cynbdata kobanbta , 10%-HbIn pac-
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TBOp CEPHOW KUCMOTbI, peakTuB CenvBaHoBa, pacTBOp Nofda B MOAUCTOM Kanun, 2%-Hbl pacTBOp Kpaxmana,
KOHLUEHTpUpPOBaHHas CONsHasi KUCNoTa, KOHLUEHTpPUpoBaHHas cepHas kucnota, 30%-HbI pacTBOp rMOpoOKCK-
Aa HaTpus, peakTuB PenuHra, QUCTUNNMPOBaHHasA Boaa.

OnbiT 1. CBONCTBA AUCaxapmMaoB, 00yCNOBEHHbIe HanlMYneM rmMaPOKCUIbHbIX FPYN.

B aBe npobupku HanuTtb no 1 mn 10%-Horo pacTeopa rMapoKcuaa HaTpus 1 AecaTb

kanenb 7%-Horo pacteopa cynbcarta mean, obpasyetcsa amopdHbI 0CadoK rmapokecmaa meau ronybo-
ro useta. B ogHy npobupky HanuTb 1 MN NakTo3bl, BO BTOPYO- 1 MN caxapo3bl, NpU BCTPAXUBAHWUM OCadoK
rmagpokcuga Meau pacTBOpseTCs, pacTBOPbI OKPALLMBAKOTCH B CUHWUN LiBET.

Oncaxapuabl, ABNASCb MHOrOATOMHBIMWU CNMpTamMK, Ferko pacTBOPSIOT rmapokeug Meam ¢ obpasosa-
HMeM pacTBopa TEMHO-cuHero useTa. ObpasyeTcs coeguHeHne Mean Tuna ankoronsta-caxapara meau.

Harnucame cxembl peakyutl e3aumodelicmeusi 1akmo3bl U caxapo3bl ¢ 2udpokcudom medu. Hasosume
npodykmbl peakyud.

Pacmeopsi ocmasume 0551 cnedyrowel pabomsi.

OnbIT 2. OKMCNeHne gucaxapmaos.

OnbIT 2.1. OKMCNeHne rMapoOKCUaOM Meau.

PacTtBopbl, ocTaBLuMecs oT npeablaywen pabdoTel, HarpeTb. B ogHon n3 npobupok BbinagaeT ocagok
KMPMMYHO-KpACHOro LBeTa.

Hanuwume cxemy peakyuu oKUCNeHUsI goccmaHasnuearu,eeo ducaxapuda. Hazosume npodykm
peakyuu.

OnbIT 2.2. OkncneHue henMHroBon XUOKoCTbHO.

B ogHy npobupky npunute 1 M NakTosbl, B APYryl0 caxapo3sbl, 400aBWTbL B kaaylo no 1 mn peaktusa
®envHra. Cogepxumoe npoburpok HarpeTb Ha BoasdHom GaHe. B ogHOM 13 npobupok BbiNagaeT 0cagok Kup-
NMNYHO-KpacHoOro LBeTa.

Hanuwume cxemy peakuyuu OKUC/eHUs eoccmaHasnuearweao Oucaxapuda peakmusom dDenuHaa.
Haszoeume npodykmbl peakyud.

OnbIT 3. KayecTBeHHas peakuusa Ha caxapoasy.

B oBe npobuvpkn Hanutb otaensHo no 1 mn 10%-Horo pacTBopa caxapo3bl U NakTo3bl, B 06e Npobupkm
[obaBuTb No nATb Kanenb 40%-Horo pactBopa ruapokeuga Hatpus n 10%-Horo pacteopa cynbgarta kobarb-
Ta. Cogepxunmoe NpobMpokK TaTeNbHO nepemeLuaTb.

Ymo Habnrodanu?

MpumeuaHue. CynbdaTt kobanbTa B LENOYHOM pacTBOpe C caxapo3on obpa3syeT hnoneToBoro upeTta
CTpoeHus caxapaT. [pyrne yrnesofbl B 3TUX YCMNOBUsIX 06pasytoT ronyboro useta caxapartbl kobanbTta. 3710
No3BoMseT OTNMYUTL Caxapo3y OT APYriMx YrneBoaos.

OnbIT 4. KNCNOTHBLIN rMAPONN3 caxaposbl.

B npobupky Hanutb 1 Mn 1%-Horo pacteopa caxapo3bl, fobaBuTb 5 kanenb 10%-HOro cepHoW Kucro-
Tbl. CMecb HarpeTb Ha BoasaHon 6aHe 2-3 MuH. CogepXxumoe Npobupkm oxnaauTb. B npobupky ¢ oxnaxaéx-
HbIM rMgponusaTom fobaBuTh WwecTb kanenb 10%-Horo pacTBopa rmagpokcmaa HaTpus (4na HerTpanusaumm),
cpena JomkHa ObiTb HENTPanbHOM (KOHTPOMb MO YHMBEpPCanbHOW NakMycoBon Gymaxke). MonyyYeHHbI rma-
ponusaT pa3fensioT Ha ABE paBHble YacTy U ODaBMSAIOT K OOQHOM YacTh 5 kanenb benuHroBow XMOKOCTH, a K
ApYyron— aHanornyHoe konuyectso peaktma CenuBaHoBa. 3atem 06e NpobMpKM NOMeLLarnT Ha HECKOMNbKO
MUHYT B KMMSLLYO BOASHYHO BaHto. [na cpaBHeHus (koHTpond) B 6aHio nomeLlaroT v npobupky ¢ BOAHbIM
pacTBOPOM Caxapo3bl, He NOABEPrHYTbIM MMAPONM3Y, HO codepxalumm 5 kanenb peaktusa CenveaHoBa.

Umo Habrodanu?

lMoyemy 8 KOHMPOILHOU MPOBUPKE USMEHEHUST OKpacKu He rpou3owsno?

Hanucamb cxembl peakyul audponu3a caxaposbl 8 sude ¢popmyn Xeyopca. Hazoeume rnpodykmsi pe-
akuud.

MpumeyaHue. 'vaponus caxapo3bl Ha3blBAETCA WHBEPCUMEN, Tak Kak B pesynbTaTe 3TOro npouecca
NPOUCXOAMT U3MEHEHWE 3HaKa BpalleHWUsl MOoNspM30BaHHOIO fyya CBeTa, YAENbHOEe BpalleHue caxaposbl
(+)66,53°, B pesynbTaTe rMaponusa caxaposa pacrnafgaertcst Ha rMKo3y U (PYKTO3Y, CMECh KOTOPbIX Ha3bl-
BAETCs MHBEPTHLIM caxapoM. YaenbHoe BpallieHue rnoko3bl (+)52,5°, dpykTossl (—)93°, nHBEpPTHOrO caxapa
(-)40,5°. [okasaTb o06GpasoBaHNe MHBEPTHOIO caxapa MOXHO MyTEM ornpederieHus yrna BpalleHus ¢ nomo-
b0 NonapuMeTpa Unn peakunen ¢ PenmHroBon XnaKocTblo.

OnbIT 5. KauecTBeHHasi peakuus Ha Kpaxmann.

K 1 mn 2%-Horo pactBopa kpaxmana go0aBuTb HECKOSBKO Kanesb pacTBopa noda B MOAUCTOM Kanuu,
nosiBNsieTCA CMHee okpawwmsaHue. Cogepxmmoe NpoOUPKM HarpeTb Ha CNUPTOBKE— OKpacka ucdesaeT. [pu
oXnaxgeHnn pacTBopa CUHSASA OKpacka BOCCTaHaBNMBaEeTCH.

MpumeyaHue. BO3HNKHOBEHNE CUMHEN OKpacKu pacTBopa Kpaxmana nocne gobasneHns Nognctoro Ka-
nua— asnenne dusmnyeckoe. MNMpu HarpeBaHUM OKpacka mcyesaeT 3a cyeT gecopbumm roga u3 Monekyrbl
Kpaxmana. Kpaxman npumeHsieTcs B kKayecTBe MHaMKaTopa B NogoMeTpumn.

OnbIT 6. KNCnoTHbIN rMaponus Kkpaxmana.

B npobupky Hanutb 10 Mn 1%-Horo pacTtBopa kpaxmana, 4o6aBuTb 1 MM KOHLLEHTPUPOBAHHOW COns-
HOWM KMCNOThbl U 2 HebonbLUMX Kycoyka nem3bl. Coaepxmmoe Npobupky TlatensHO nepemeLLmBaTth, HarpeTb
Ha CMMPTOBKE OO0 KUMEeHUs W, NMpoAoIPKasa HarpeBaHue, Yyepes Kaxable 1-1,5 MUMHYTbI Nocne Havana KuneHus
oTbupatb no 0,5-1 mn rmgponusarta, K KOTOPOMy Nocrie NpeaBapuTENbHOro oxnaxaeHus obasnsaTe Mo Tpu-
YyeTbIpe Kannu pacTBopa noavaa kanus, 4oCTaTovyHo oTobpaTh NATb-WecTb Npob rugponusaTa. B 3aBucmMmo-
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CTW OT CTeNneHu rmgponusa kpaxmana rmgponuaart 6yget gaBaTe C NOOAHON BOAOW Pas3fIMYHYH OKpacKy: CUHe-
roneToByto, KPaCHOBATO-Oypyto, OpaHXXeBY0, OpaHXXEeBO-XENTYH0, XenTylo.

B oTaenbHyto npobupky HanuTb 1 M rmagponusarta, ocTaBLleroca nocrie otéopa npob, 4obaBuTb K He-
My 1 mn rugpokcmaa Hatpust u 1 mn peaktnBa denuHra, cogepXXMMmoe nNpobupku nepemellatb U HarpeTb Ha
CnMpTOBKEe. BbinagaeT KMPNMYHO-KpacHbIA OCafoK okcuaa mean. OTo JOoKasbiBaeT, YTO rmaponua kpaxmana
3aKOHYEH.

MpumeyaHue. Moponns Kpaxmarna ycKOpsieTCsi B MPUCYTCTBUM KucnoT. B pesynbtate nocneposa-
TEeNbHOro rMaponu3a Kpaxmana BHavyane obpasyroTca AEKCTPUHbI, 3aTeM Aucaxapug — ManbTo3a U KOHEYHbIN
NPOAYKT rmgponusa a--rrnokonupaHosa.

OnbIT 7. KNCNOTHBLIN rMAPONKU3 KneTyaTku.

B npobupky HanuTb 2 M KOHLEHTPUPOBAHHOW CEPHOM KUCMOTbl U ONYCTUTb B HEE HECKOMbKO KYCOYKOB
dunbTpoBansHon dymarn. Cogepxvmoe Npobupku nepemellaTb CTEKIAHHON Nariovykon 4O MOSTHOro pacTBoO-
peHMs KneTyaTku, Nocrne Yero BbIMNTb B KOHUYECKYHD KOnby, cogepxaluyto 15-30 mn AncTMnnmMpoBaHHON BO-
Abl, N KUNATUTBL B TeyeHne Yaca. [No mepe BbikmnaHusa fobaenate Bogy. Yepes yac ns konbel B3sTb 3 Mn rma-
ponusaTa, HEMTpanM3oBaTb €ro pacTBOPOM Lienoyn, Aobasuntb 3 mn peaktuea denvHra n Harpetb. O6pa-
3yloLMIAca ocagok okenaa meam (1) ykasbiBaeT Ha NpUCYTCTBME B pacTBOpPE MOHOCAaxapuaoB.

5.1.1 lLikana u KpuTepmumn oueHnBaHUA
caMonoAroToBKMW MO TeMaMm flabopaTopHbIX 3aHATUN
- OLEHKa «3a4YmeHo» BbICTaBMNSIETCA, €CNM CTYQEHT Ha OCHOBE CaMOCTOSATENbHOIMO W3YyYEeHHOro
mMaTtepuana, CMOr BCECTOPOHHE PACKPbITb TEOPETUYECKOE COLAEPKAHME TEMbI, NPABUMNBHO OPOPMUIT OTYET
no nabopartopHou paboTte. Bnageet metoankamu npu peweHmmn nabopaTopHbIX 3a4au.
- OLlEHKA «HE 3aYmeHO» BbICTABNAETCH, €CNW CTYOEHT HeakkypaTHO ocopmun oT4eT no nabopartop-
How paboTe Ha OCHOBE M3y4YEHHOro MaTepuana. 3aTpyaHseTcsl pelaTb npakTuyeckme 3agadn.

6. O6wme meToanYECKME peKoMeHAaLMN NO U3YYEHUIO
oTAenbHbIX pa3AenoB AUCLUNIVWHbI

I'Ipm M3y4eHNN KOHKPEeTHOro pasgena gucumniunHbel, U3 YUcrna BblHECEHHbIX Ha NEeKUWOHHble U
npakTn4yeckne 3aHATUA, 06yqarou.|,e|v|yc;| cnenyet yduUTbiBaTb U3JOXEHHbIE HUXXe pekoMeHOauuun. O6paT|/|Te
Ha HUX ocoboe BHMMaHue npuy NOAroToBKe K atrectauun.

PaboTta no teme, npexane Bcero, npeanonaraet ee U3y4eHme no yqe6H|/n<y Unu nocobuio, a Takke
NOUCK MO TeéMe Hay4HbIX cTaten B Hay4HbIX XXYypHanax no XxmmMmmn. Takumm XypHanamMu ABnATCA: «Xumna un
XU3Hb» W Op. Bbl60p cTaTbW, OTHOCSLLENCS K TEMe, nyyvuwle genartb no nocrnegHum B rogy Homepaw, raoe
npunBOANTCA NepeyveHb craten, OI'IY6J'II/IKOBaHHbIX 3a rogq. CamocTtoaTenbHas nogroToBka npegnonaraet nc-
noJsib3oBaHMe pdna MeTodosB.

CamocTodaTenbHas NoAroToBKa npegnonaraeT UCNOMb3oBaHWE psiga MeToa0B.

1. KoHcnekTupoBaHue. KoHcnekTupoBaHue no3BonseT BblAeNuTb rMaBHoe B M3y4yaeMoM Matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobneme.

TexHvka 3anucen B KOHCMEKTE MWHAMBMAyamnbHa, HO €CTb PS4 MpaBuil, KOTOPbIe MOrYT MPUHECTU
nomnb3dy ero COCTaBWUTESID: HAYyMHas KOHCMNEKT, creayeT 3anucaTb aBTopa U3y4yaemoro npousBeneHus, ero
Ha3BaHWe, NCTOYHWK, Fae OHO ONyGrIMKOBaHO, rod n3gaHus. opsagok KOHCMEKTMPOBaHWS:

a) BHMMAaTenbHOe YTEeHME TEKCTa;

©) mouck B TeKCTe OTBETOB Ha NOCTaBMIEHHbIE B N3y4aeMOon TemMe BOMpPOChI;

B) KpaTKoe, HO YeTKOe U NOHATHOE U3MNOXEHUe TEKCTa;

r) BblgerneHne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3an1cb Ha NonsiX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATEropuin 1 CBOUX MbICIEN.

2. 3anucu B chopmMe Te3NCOoB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnen-
Hble hopMbl MOMOralT BbICTPON OpUEHTaL MK B MOATOTOBIEHHOM MaTepuarne, nogbope aprymeHToB B NOJb-
3y U MPOTMB Kakoro- Nnbo yTBeEPKAEHUS.

3. CnoBapb NoHATMI 1 KaTeropun. CocTtaBneHve cnosapsi nomoraeTt 6biCTpee ocBavBaTb HOBbIE MO-
HATUSA U KaTeropuu, yBepeHHee nmMmm onepupoBaTtb. [1ogobHbIN cnoBapb criegyeT BECTU YeTKO, pa3bopunBo,
4yT0ObI YOob6HO ObINO MM nonb3oBaTtbes. V3 npuBegeHHoro B YMK rmoccapust HyXKHO K KaXXOOMy CeMUHapy
BblIOUpPaTh NOHATUS, OTHOCALLMECH K U3y4aemMon Teme, OObeAnHATb UX NIOrMYECKON CXeMON B COOTBETCTBUM
C BOMNpocamMu CEMUHAPCKOro 3aHATUS.

Paspgen 1.
Tema 1. OCHOBHbIE KNacCbl HeopraHn4eckmx coeanHeHuin. Cnocobbl NOMyYeHUsa N XMMu4eckme CBoONCTBa
OKCW[OB, KMCMNOT M OCHOBAHWUW, CONEN.

1. Knaccudukauma HeopraHM4eCckmx CoeauHEHNN.

2. XMn4yeckne CBOMCTBA OKCUOOB, KUCIOT, OCHOBAHWI, CONen.

3. Cnocobbl Nony4YyeHnss OKCUAOB, KNUCIOT, OCHOBaHWUN, COMNEN.
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4. 'eHeTn4Yeckas CBA3b MeXay Knaccamu HeopraHMYeCcKUx CoeaNHEHNN.
Paspen 2.
Tema 2. CTpoeHne aTomMa. ONEKTPOHHbIE, 3NEKTPOHHO-Tpaduveckme popmynel. [NpnmeHeHre npasuna
XyHaa, npuHuuna Maynu. MNMeprnogudeckasa cuctema anemenTos .. MeHageneesa.
1. OCHOBHbIE NOHATUS M 3aKOHbI XUMUKU. 3HAYEeHMEe XUMUN B U3y4eHUU Npupoapl
2. CtpoeHue aTtoma. CoBpeMeHHas Teopusi CTPOEHNsI aToMa.
3. KopnyckynsipHo-BONHOBas npupoaa anekTpoHa. YpaBHeHue ae bponns. MpuHumnsbl KBAHTOBOW Mexa-
Hukn. BonHoBasa yHKLMSA, aTOMHas opbuTans.
4. YpaBHeHue LpegunHrepa. XapakTepmucTnka 3HepreTM4eckoro COCTOSIHMS 3NEeKTPOHa KBaHTOBLIMU
yucrnamu.
5. MpuHuwmn Maynu. PacnpegeneHne anekTpoHOB NO YPOBHAM M NOAYPOBHAM.
6. MpuHuMN HanmeHbLen aHepruun. MNpaeuno Kneykosckoro. MNMpaesuno XyHaa.
7. ANeKTPOHHbIE U 3MNEKTPOHHO-rpadudeckne opmyIbi.
Tema 3. XuMmnyeckas CBs3b 1 CTPOEHMUE MOMEKYr.
1. OCHOBHbIE TUMblI XUMUYECKOWN CBA3N.
2. CBoWiCcTBa XMMNYECKOW CBSA3U
3. MeTo BaneHTHbIX CBA3EN.
4. MeTtop MoneKynsipHbix opbutanen
5. M'mbpuaunsaumsa monekyn.
Paspen 3.
Tema 4. TepmoguHamMmKa XMMUYECKUX peakuun.
1. OCHOBHbIE MOHATUA: TEPMOXUMUSA, TENNOBOWN 3PEKT, SHTanNbNMA (CTaHAApTHasA SHTAnNbNUs), TEPMO-
XUMUYECKME peakumnn (3K30TepMUYECKNE, SHOOTEPMUYECKME).
2. TepMOXuMmn4eckmne ypaBHeHuUs1.
3. 3akoH Necca 1 cnegcTeus U3 Hero.
4. QHTanbnusa o6pas3oBaHMa XUMUYECKNX coeanHeHnin. CTaHgapTHble aHTanbnum obpasoBaHMsa 1 cropa-
HUS
5. MoHsiTne 06 aHTponuu. CTaHZapTHbIE SHTPONUN. I3MeHEeHNe 3HTPOMUM NPU XUMUYECKUX PeaKLUSIX.
6 OHeprusa ['Mb66ca. AHTANBNUWHBIA U SHTPOMUNHBIN (hakTOPbl NPOLIECCOB.
7. NameHeHnue aHeprumn MMb6ca npm xumuyeckux npoueccax. HanpaeneHvne peakuuin
Tema 5. KuHeTvka XMMmn4YeCKnx peakumn n XuMmn4eckoe paBHoBecue.
. CKOpOCTb XMMUYECKON peakunm. Xummndeckasi KUHeTuka.
. 3aBNCUMOCTb CKOPOCTU peakuumn OT KOHLEHTpaLMM 1 NPUPOabl pearmpyroLmnx BeLLecTB.
. MonekynsapHOCTb 1 NOPAAOK peakLmu.
. JHeprua akTuBaunn, akTMBUPOBAHHbIN KOMMMEKC.
. 3aBUCUMOCTb CKOPOCTU peakuun ot TemnepaTypsl. Mpasuno BaHT-MNodda.
. YpaBHeHue AppeHuyca. doToxmmmnyeckme npoLecchbl.
. FOMOreHHbIV 1 reTeporeHHbI Katanua. 3aBUCUMOCTb CKOPOCTM peakuun oT katanusartopos. Obpatu-
Mble 1 HeoOpaTUMble NPOLECChI.
8. Xumnyeckoe paBHoBecune. KoHCTaHTa paBHOBeCHS.
9. CmeweHus paBHoBecus. MNpuHuun fe- WWaTtenbe.
10. PaBHOBeCKE B reTEPOreHHbIX cucTeMax. XMMU4eckoe paBHOBECKE B FreTEPOreHHbIX cuctemax. KoH-
CTaHTa paBHOBECUSI.
Paspgen 4.
Tema 6. PactBopbl. CNOCOObI BbIpaXXeHWNsT KOHLEHTPaLumn pacTBOPOB.
1. ObLasn xapakTepucTumKa.
2. Teopus pacTBOPOB. QHEPreTnyHecknin apdeKT pacTBOPEHUS.
3. HacebllweHHble, HeHachbILWEeHHbIE U NepeckileHHble pacTBopbl. PacTBOPUMOCTL BELLECTB.
4. Cnocobbl BblpaXKeHWs KOHLEHTpauun pactBopoB. PacyeTHble hopMynbl. MNepecyeTbl KOHLEHTPaLWiA.
Tema 7. Teopust anekTponuTU4eckon amccoumauun. MoHoobMeHHbIe peakumm.
1. OnekTponutnyeckas anccoumauus. Npouecc aguccoumaumm.
2. Cvna anektponutoB. CTeneHb N KOHCTaHTa auccoumaumn. 3akoH pasbasneHnst OcTBanbaa.
3. CunbHble anekTponuTbl. Teopusi CUMbHBIX 3MEKTPOSTUTOB.
4. lnccoumaumsi KUCNOT, OCHOBaHW, aMGOTEPHbLIX FTMAPOKCUAOB, conen. MoOHHO-MOnekynspHble ypas-
HeHusi. CMeLLeHNe NOHHBbIX PaBHOBECUI.
Tema 8. OnpegeneHue pH pacTBopoB. NHOUKATOPHLIN MeTo,.
1. Ouccoumaums soabl. MoHHOE nponsseaeHne Boabl. BooopoaHbi nokasatere.
2. OueHka pH ¢ noMoLLblO NHANKATOPOB.
3. Cnocobbl BbluMcneHns pH B pacTBopax KMCNOT U OCHOBaHUN.
4. NpowusseneHne pacTBOPUMOCTH.
5. MoHsaTusa o 6ydepHbIX pacTBopax.
Tema 9. 'mpgponua conen.
1. F'mgponua coneit. PasnuyHble cnyvaun rugponmaa. CTeneHb U KOHCTaHTa rmaponmaa.
2. CmelleHve rMapormTnYecKoro paBHoOBECHS.
3. BbluncneHune pH pacTtBopoB conen.
Pazpnen 5.

NO O WN -
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Tema 10. Cnocobbl NONy4YeHUs N XMMUYECKMe CBONCTBA KOMMIEKCHbLIX COEANHEHWA.

1. CTpoeHne KOMMNIIEKCHBIX COEQUHEHNI

2. MeToapbl NONy4YeHUs KOMMIEKCHbIX COeANHEHNNA.

3. Xummnyeckume cBOMCTBa KOMMITEKCHBIX COEANHEHWUIA.

4. HomeHknaTypa KOMMNIEKCHbIX COeANHEHWNIA.

Pasnen 6.
Tema 11. OkMCNMTENBHO-BOCCTAHOBUTENbHbLIE PeaKUnN.

1. Knaccudbmkauma OBP. CoctaBneHue ypaBHeHuin. Metoa nonypeakuui. BaxHenwme okucnmTenm u
BOCCTaHOBUTENNM.

2. BnuaHue cpenpl Ha npoTekaHue peakumii OBP. Snektpoxummyeckne cuctemol. OcobeHHOCTU anek-
TPOXUMUYECKMX MPOLLECCOB.

Tema 12. OnekTponua.

1. NoHHO-MeTannmyecknin anekTpog. YpasHeHne HepHcTa. Ma3oBble anekTpoabl. BooopoaHbln anek-
Tpoa. KnucnopogHeivi anektpoa CTaHAapTHBIN 3NEKTPOAHbIN NOTeHLMan.

2. QNeKTPOXMMMUYECKUI pag HanpshkeHun metannoB. OKUCIIMTENbHO-BOCCTAHOBUTENbHbLIE CBOMCTBA Me-
Tannos.

3. ManbBaHu4eckun aneMeHT. AnemeHT daHnana-Akobu. KatogHbin, aHoAHbIM npouecchl. Cxema anek-
TPOXUMWUYECKON Lienu.

4. TepmoguHamuka raneBaHnyeckoro anemeHTa. O[1C ranbBaHMYECKOro anemMeHTa.

Paspen 7.
Tema 13. Peakuuu kaTnoHos | -VI aHanutuyecknx rpynn

1. 1 = VI aHanuTn4eckne rpynnbl KATUOHOB.

2.KayecTtBeHHbIE peakumm Ha KaTtunoHbl | — VI rpynn.

Tema 14. Knaccudmkaums aHMoHOB. Peakumm aHMOHOB 8032', C032', PO,%, CI', NO5

1. AHanuTun4eckne rpynnbl aHUOHOB.

2. KayecTBEHHbIE peakuun Ha aHUOHBI.

Tema 15. AHanua cyxumx conem

1.KayecTBEHHbIN aHanNM3 KaTUOHOB.

2. KayeCTBEHHbIN aHanM3 aHNOHOB.

3. AHanus cyxoro BellecTBa.

Tema 17. BBegeHue B rpaBuMeTpUYECKnii aHanms.

1. MeTogpl, npmbopsl, Nnocyga. AHanUTUYEeCKMe BECHI.

2. lMponseegeHne pacTtBOPMMOCTH, YCIIoBUsI 0Opa3oBaHWs U pacTBOPEHMS OCALKOB.
Tema 18. CtangapTtmsauma pacteopa knucnotbl. OnpegeneHne LWenoyn B pacteope.

1. CywHocTb MeToAa, NpsMoe 1 obpaTHOe TUTPOBaHME, TUTPOBAHWE 3aMECTUTENS.

2. MeToabl TUTPUMETPUYECKOTO aHanunsa.

3. TpeboBaHus, NpegbsiBNsSeMble K peakuusm B TUTPUMETPUYECKOM aHanuae, U3aMepuTenbHasa nocyaa,
BblYMCIIEHUA B TUTPUMETPUYECKOM aHanumse.

4. TutpoBaHue, TOUKa 3KBMBANEHTHOCTUN N KOHEYHas Tovka TUTPOBaHWUA, CTaHAapTHbIE N CTaHAApTU3n-
pOBaHHblE pacTBOPbI, NEPBUYHBLIE CTAHOAPTLI U NpeabsaBnsiemMble K HUM TpeboBaHus, ouKkcaHanbl, cTaHaap-
TU3MPOBAHHbIE PACTBOPbI, UCTOYHMKWN MNOrPELLIHOCTEN B TUTPUMETPUMN.

5. KNCnoTHO-OCHOBHOE TUTPOBAHME: CYLLHOCTb METOAa, NEPBUYHbIE CTaHOAPThI ANA PaCTBOPOB KUCMOT
W LWenoyen, Touka HEUTPanbHOCTU, TOYKA SKBMBANEHTHOCTU 1 KOHEYHAs TOYKa TUTPOBAHKSI.

Tema 19. lNepmaHraHatomeTpus. CTaHgaptusauma pactesopa KMnO,4. Onpegenenue Fe’' B pacTtsope conu
Mopa.

1. KomnnekcoHoMeTpuyeckoe TUTpOBaHME: CYLLIHOCTb MeToa, CBOMCTBA KOMMMEKCHbIX COeANHEHUN,
nucnosnb3yemble B aHaNnUTU4ECKON XMMUK.

2. KoMnnekcoHbl, KOMNneKkcoHaTbl, TPUMOH b Kak TUTPaHT B KOMMNEKCOHOMETPUM.

3. MeTtannuugukaTopbl.

4. CtaHgapTmnsauusa pacteopa TpunoHa b. Onpeagenenune xectkoctn H,0.

Tema 20. P3NKO-XMMUYECKME METObI aHanNM3a.

1. MNoTeHunomeTpus.

2. CnektpodoTOMETpPUS.

3. XpomaTtorpadus.

Pasgen 8.
Tema 21. BBegeHue B OpraHNYeCcKyto XMMuio.

1. TpocTpaHCTBEHHOE CTPOEHME OpraHWYeckux coeauvHeHun. Msomepusi opraHuMyecKknx coeguHEeHUN.
Tunbl XMMUYECKUX CBA3EN B OPraHNYeCKUX COeANHEHUAX. DNEKTPOHHbIE AhPeKTbl 3aMeCcTUTENEN.

2. IHaykTuBHbIN adhdpekT. Me3omepHbIn adhdekT. BrisHne anekTpoHHbIX 3eKTOB 3aMecTUTenen Ha
peakUMOHHY0 CNOCOBHOCTb OpraHU4ecKUx coeguHeHNn. Tunbl OpraHMYEeCcKUX peakLmin: peakummn sameLLeHus
(SR;SN;SE), peakuuu npucoeamHerus (AE; AN), peakunm anummnHmpoBaHus (E), peakumm okucneHus, BHyT-
PUMOEKYNAPHON NeperpynnupoBKU.

Tema 22. ApeHbl. CnupTbl. PeHorbI.

1. ApeHbl. MoHATHE 06 apoMaTUYHOCTK, CTPOEHUE apeHoB. [lonyyeHne GeH3ona u ero romornoros. P u-
3nyeckue, XuMmmn4yeckme cesoncTea. Peakumm snekTpodunbHOro 3ameLLeHns: rafnoreHnpoBaHue, HUTpoBaHue,
cynbupoBaHue, ankunmposaHue, aLuunmpoBaHue.
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2. Cnuptel. Onpegenexuve, knaccudukaums, nsomepusi, HomeHknatypa. Metogpl nonyyexus. dPusnye-
CKne, xmmuyeckme csonctea. MHoroaToMHbl cnvpThl. [Mpon3BoAHbIE MHOrOATOMHBLIX CAMPTOB. Henpepenb-
Hble cnupTbl. CNMPTBHI apoMaTUYecKoro psaa.

3. ®eHonbl. OnpeaeneHne, CTpoeHne, krnaccudukauusi, HOMeHknaTypa, nsomepus. PU3NKO-XxMmMm4eckue
cBowcTBa. BsaumHoe BnusiHue heHunbHOro pagukana v ruapokcunbHol rpynnel. CeoncTBa 6€H30MBbHOMO
KonbLa deHona: peakuny ranoreHMpoBaHUA, HUTPOBaHUSA, okucreHus. KayectseHHas peakums Ha eHonbl
1 HadpToNbl. AHTUCENTUYECKUE CBOMCTBA peHona, ero Npon3BOAHbIX U UX MPUMEHEHME.

Tema 23. Anbaernabl 1 keToHbl. KapboHOBbIE KUCMOThI.

1. Knaccudukaumsi, HOMeHknaTypa anbAerngoB U KeTOHOB, OTAENbHbIE NPEACTAaBUTENN N UX 3HaYe-
Hue. dunsnyeckne n xmmmyeckue csownctea. lNMonumepusaumsa anbgerngos. OkMcneHve anbaernaos, KeTo-
HOB.

2. Knaccudukaums, HOMeHKnatypa KapOOHOBbLIX KUCIOT. ONEKTPOHHOE CTpOeHue KapOOKCUITbHOM
rpynnbl. OOQHOOCHOBHbIE NpeaenbHble kKapOoHOBbIE KMCNOTL. MeToabl nonyvyeHus. dusmdeckme CBOWCTBA.
XvMunyeckme cBOMCTBA. Bbiclumne XupHble KapOoHOBbIE KNCNOTLI. [IByXOCHOBHbIE KAPOOHOBLIE KUCHOTHI.
Tema 24. lunngbl. Yrnesoawl.

1. Knaccudbmkauus.

2. CTpoeHue, pacnpocTpaHeHue B npupoae. 3HavyeHne B NpoLecce XnsHeaeaTenbHOCTU pacTeHUN.

3. dn3nKo-xMmMmyeckne CBOMCTBA.

Tema 25. AMnHocoeanHeHus.

1. AMuHocoeamHeHus. AMuHbl. Knaccudumkaums, pyHkumoHansHas rpynna. AMUHbI, aMUHOCMNPTHI,
amuabl kucnot. MNpeacraBuTeny n ux 3HaveHme.

2. AmnHokucnoTbl. Knaccudmkauus, nsomepus, HomeHknatypa. PacnpoctpaHeHue B npupoge. 3ame-
HUMbIE N HE3aMEHMMbIE aMUHOKMCNOTbI. CNocobbl MonydYeHns 1 PrU3nMKo-XxMMmMyYeckme CBOMCTBa aMUHOKMUC-
not. broxnmunyeckme npeBpaLleHms a-aMUHOKUCIIOT.

3. Onpegenexue, knaccndukaums, pacnpocTpaHeHe B NPUpPoAe, 3Ha4eHne B NPOLECCE Xu3Heaes-
TENbHOCTU XMBOTHBIX U pacTUTENbHbIX OPraHM3MoB. DNEMEHTHbIN COCTaB, MONEKynsipHas Macca 6ernkos,
dopma Mornekyn 6enka. YpoBHM CTPYKTYpHOW opraHu3aunn. OTaenbHble NpeacTaBUTeny NpoTeENHOB U NPo-
TengoB. Pusnyeckme n xMMmmnyeckne ceoncTa 6enkoB. LIBeTHbIe (ka4eCTBEHHbIE) peakLmn Ha Gernku.

Tema 26. [Monvmepsl.
1. Cnocobbl nony4veHus.
2. XvMnyeckue CBOWCTBA.

LLkana n KpuTepumn oL eHMBaHUA OTBETOB Ha BONPOCHI PYGEXHOro KOHTPONS
Pe3ynbTaTbl KOHTPONLHOM PabGoTbl oNpeAensAoT OLeHKaMu.

OueHKy «Om/u4yHO» BbICTaBNSAOT CTYAEHTY, MyOOKO M MPOYHO OCBOMBLUEMY TEOPETUYECKUIA W
npakTU4ecknin matepuan amcumnnmHbl. OTBET JOMMKeH BbITb NIOrMYHLIM, FpaMOTHbIM. CTYAEHTY Heo6XxoanMo
rnokasaTb 3HaHWE He TOJSIbKO OCHOBHOMO, HO M AOMONHUTENBHOrO Matepuana. CTyaeHT AomkeH cBOGOAHO
CnpaBnsTbCs C NOCTaBMNEHHbIMU 3a4a4aMu, NpPaBUibHO 06OCHOBLIBATL NMPUHSTHIE PELLEHMS.

OueHKy «Xxopowio» 3acnyXuBaeT CTYAEHT, TBEPAO 3HAKOLUA NPOrpaMMHbIA MaTepuan AUCLUMIIUHBI,
rpamMoTHO M MO CylWecTBy u3narawwmi ero. Heobxoaumo npaBUNbHO MNPUMEHATb TeEopeTUdeckue
MOMOXEHUsI MPU peLUeHUM NPaKTUYeCKMX 3afdad, BnafeTb onpeferneHHbIMWM HaBblkaMuU U MpUeMamu KX
BbIMOMHEHWS.

OueHky «ydoernemeopumesibHO» NorydaeT CTYOEHT, KOTOPbIA MMEET 3HaHMS TONbKO OCHOBHOIO
maTepuana, HoO He yCBOWM €ero AeTanu, UCMbITbIBAET 3aTPyAHEHUS MPU pPelleHuMn npakTudecknx 3agjad. B
OTBETaxX Ha NOCTaBMEHHbIE BOMPOCHI CTYAEHTOM AONYyLIEeHbl HETOMHOCTU, AaHbl HEAOCTAaTOMHO MPaBUSbHbIE
hopMYNUPOBKU, HapyLLEHa NocNefoBaTENbHOCTL B U3MOXEHUM NPOrpaMMHOro Matepuana.

OueHka «HeydoeriemeopumesibHO» FOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HAYMTENbHOW 4YacTu
maTepuana no  AWCUMMNMHE, [OonyckaeT CYLEeCTBEHHble OLWWOKM B OTBETax, He MOXeT peLuTb
npakTU4eckue 3agaum Unu pellaeT Ux ¢ 3aTpyaHEHUSIMMU.

7. O6WKe meTogUUECKne pekoMeHaaLMmu nNo o)opMeHu0 U BbINOMHEHUIO OTAeNbHbIX BuaoB BAPC
7.1. PekoMmeHAaUMu No BbINOJIHEHUIO UHAMBUAYaNbLHOro 3af4aHuA

Y4yeGHble Lenu, Ha AOCTUXKEeHMEe KOTOPbIX OPMEHTUPOBAHO BbINONHeHMe pedepaTta: NonyynTb
LenocTHoe npeacTaBneHne 06 OCHOBHbIX COBPEMEHHbIX NPOGNEMax XMMUN U MyTEN UX PELLEHNS.

YyeOHble 3aja4n, KOTOPbIe AOMKHbI ObITb pelleHbl CTYAeHTOM B paMKaX BbINOMHEHUA UHAN-
BuAyanbHOro 3aaHuA:
cucTemaTmMsauus 3HaHu, hopmMmnpoBaHme n oTpaboTka HaBbIKOB XMMWYECKOTO MCCNefoBaHns, HaKon-
neHuve onbiTa paboTbl ¢ y4ebHOM U Hay4yHOW nMTepaTypon;
COBEpPLUEHCTBOBAHWE B U3MNOXEHUWN CBOUX MbICIIEN, CaMOCTOATENBLHOIO NOCTPOEHUSA CTPYKTYpbI pabo-
Tbl, NOCTAHOBKWN 3a4ady, PacKpbITUe OCHOBHbLIX BOMPOCOB, YyMeHne ChopMynMpoBaTh fOrMYeckne BbiBOAb! U
npeanoxeHns.
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Mpu BbINOAHEHUWN MHOMBWMAYANBbHOrO 3adaHus CTYAEHTbl MOryT MCMonb3oBaTb MoOble y4yebHble
nocobus, KOHCynbTauMm ¢ npenogasaternem. Kaxxgomy CTyaeHTy Jaetcsa CBOW BapuaHT paboTtel. Pabota
BbINOMHAETCH Ha OTAENbHbIX NUCTax. BeinonHeHHas paboTa B yCTaHOBMEHHbIN CPOK nepenaéTtcs Ha Ka-
denpy npenogasaTtento Ans nposepku. [NpenogaBaTtens NpoBepsieT ee 1 geraeT COOTBETCTBYOLLYO OT-
METKY: «3a4TEHO» MIn «He 3a4TeHo». Ecnun paboTta He 3auyTeHa, TO OHa NepedaeTcsa CTyAeHTy Anga gopa-
6oTkn. lopaboTaHHbIN BapmaHT paboTbl BHOBb HanpaBnaeTCsa Ha NPOBEpKY npenoaasaTento.

7.1.1. lLkana u KpuTepum oueHUBaHUA UHAUBUAYANbHOro 3aaaHus

- OUEHKa «3a4meHO» BbICTaBNAEeTCA, eClin CTYAEHT BbIMOJTHUN oonee 60% 3agaHus;
- OUEeHKa «He 3a4meHO» BbICTaBIIAETCA, €CIIN CTYOAEHT OTBETUIT MEHee 60% BOMpPOCOB 3adaHuA.

7.2. PexomeHpaLmmn no caMOCTOATENTIbHOMY U3YYEHUIO TeEM

BOMNPOCHI
ANS CaMOCTOATENIbHOro U3yYeHUs TeMbl

«OCHOBHbIe Knaccbl HEOpPraHM4YeCKUX CoegUuHeHUnN»
1. Knaccudukaums HeopraHMyecknx CoeaMHEeHUN.
2. XMMUYecKne CBONCTBA OKCUAOB, KUCIOT, OCHOBaHWIA, CONen.
3. Cnocobbl NonyyYeHnss OKCMAOB, KUCNOT, OCHOBaHWI, COMeMn.
4. [eHeTn4YecKkasl CBSI3b MEXAY Kraccamn HeOpraHMYECKNX COeQUHEHNIA.

«TUnbl XUMUYECKUX CBA3EN»

1. NoHHasga cBa3b. E€ oTnuumnsa ot koBaneHTHOMN.
2. OcobeHHOCTM BogopoaHow cBsA3n. Ponb BogopoaHow cBsA3u B bnononumepax (6enku, kpaxmarn).
3. Kakas cBs3b Ha3biBaeTcs meTtannmyeckon? E€ ocobeHHocTH.
«Ocobble cBOMCTBa U 3aKOHOMEPHOCTHU NOBeAEeHUS AUCNEePCHbIX CUCTEM»
1. OucnepcHble cuctemsl. Knaccndumkauum n metoabl NONyYeHUs AUCNEPCHbBIX CUCTEM.
2. KnHeTnyeckas n arperatuBHas yCTOMYMBOCTb OUCTNEPCHBLIX CUCTEM.
3. 'pyboamcnepcHble CUCTEMBI: CYCMEH3MW, AMYTbCUU, MEHBI.
4. KonnonaHble cucteMbl. CTpoeHne KonnonagHon Yactuubl. CBOMCTBA KOMOMAHbLIX CUCTEM.
5. Koarynsauyus.
«DPU3nNKo-xmmmnuyeckne mMetToabl aHanusa»
1. OnTnyeckne MeToabl aHanuaa.
2. QneKkTpoxuMmnyeckme.
3. XpomaTtorpadguyeckue.
«YrneBogopoabi»
Anudpatunyeckne yrnesogoponbl
1. Knaccuopukaumsa. HomeHknatypa, nsomepusi.
2. Cnocobbl nony4eHus.
3. dusnyeckme CBONCTBA.
4. Xmunyeckne CBONCTBa.
5. MNpuMeHeHue.
ApomaTtunyeckue yrnesogopoab!
1. Knaccndpukaumsa. HomeHknatypa, nsomepusi.
2. Cnocobbl nony4eHus.
3. dusnyeckre cBolcTBa.
4. XuMmunyeckmne cBoOnCTBaA.
5. MNpuMeHeHue.

O6wWwuin anropuMTM CaMOCTOATENLHOIO U3Y4YEeHUA TeMbI

1) O3HaKOMUTbLCS C PEKOMEHA0BaHHOM y4eBHOM NUTEPATYPOI M 3NIEKTPOHHLIMU PEcypcamMm No Teme (OPUEHTUPYSICh Ha
BOMPOCHI ANsi CAMOKOHTPONS).

2) Ha aToW ocHOBE COCTaBUTL Pa3BEPHYTLIN MaH U3NOXEHNS TEMbI

3) BbibpaTb (hopMy OTYETHOCTM KOHCMEKTOB (NiaH — KOHCMEKT, TEKCTyarbHbIA KOHCMEKT, CBOBOAHbIN KOHCMEKT, KOHCMEKT
— cxema)

2) OchopMUTb OTUETHBIN MaTepuan B yCTaHOBIEHHOW (hbopMe B COOTBETCTBUM METOANYECKUMU pekoMeHaaunsMum

30



3) [MpoBecTn CaMOKOHTPOMb OCBOEHMS TEMbI MO BONPOCaM, BblAaHHbIM nNpenogasaTtenem

4) rlpe,D,OCTaBVITb OTYETHbIN MaTtepuan npenogasaTesito No cornacoBaHWio C Beaywmm npenogaBsarenem

5) MNogroToBnTbLCA K npegycMoTpeHHOMY KOHTPOJIbHO-OLEeHOYHOMY MepOonpuATno No pe3yribTaTtaM CaMOCTOATENbHOIo
N3y4eHUA TeMbl

6) MpUHATL y4acTue B yKazaHHOM MepPONpPUATUM, NPOWTM pybeHoe TecTMpoBaHWe Mo pasaeny Ha ayaMTOPHOM 3aHsi-
TUM 1 3aKNI0YUTENBHOE TECTUPOBAHUE B YCTAHOBIEHHOE ANl BHEAYAMTOPHOWM paboTbl Bpemsi

7.2.1 WWKANNA U KPUTEPUUN OLIEHUBAHUA

CaMOCTOATEJIbHOIo N3y4eHus TeMbl
- OLUEeHKa «3a4ymeHOo» BbICTaBIIAE€TCA, €ClI1 CTYOEHT O(bOpMVIJ'I OTYETHbIN mMaTtepuan B Bunae goknaga
Ha OCHOBE CaMOCTOATENIbHOIO WM3y4eHHOro martepuana, CMOor BCEeCTOPOHHEe pacCKpblTb TeopeTun4vecKkoe
coaepxxaHne TeMbl.
- OUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Cnn CTyOeHT HeaKKypaTHO O(bOpMVIJ'I OTYETHbIN mMmaTtepuan
B Bhae OOKNnaga Ha OCHOBE CaMOCTOATESIbHOIo M3y4YeHHOro Mmartepuana, He CMOr BCECTOPOHHE pPacCKpbITb
TeopeTn4ecKoe cogepxaHme TemMbl.

8. BxoaHOW KOHTPOIb U TeKyLWUI (BHYTPUCEMECTPOBbLIN) KOHTPOSb X04a
M pe3ynbTaToB y4eO6HOM paboTbl

8.1 Bonpocbl Ans BXOQHOro KOHTpons

1. OCHOBHbIE KNnaccbl HEOPraHNYECKNX COEANHEHNN.
2. Xmnyeckne CBOMCTBA OKCUMO0B, OCHOBAHWMA, KUCIOT U Conewn
3. Tvnbl XMMHyeckon ces3un
4. KonuyecTBo BelllecTsa.
5. MonspHbIn o6bem razoobpasHoro BeLLecTsa.
6. OKBMBamNEHT BellecTBa. OKBUBANIEHTHOE YUCITO.
7. BHyTpeHHss aHeprus.
8. Tennota 1 paborTa.
9. lNMepBbIVi 3aKOH T/A.
10. NMpocTble U CNoXHbIe peakuuu.
11. CKOpOCTb XMMUYECKOW peakL .
12. [oMOreHHbIe 1 reTeporeHHble peakuun.
13. CmelyeHne xummdeckoro pasHosecus. MpuHumn Jle-LWartense.
a) BrusiHWe N3MeHeHUs KOHLLEHTpaLumm oQHOro BeLecTBa Ha HanpasneHue CMeLLeHNss paBHOBECKUS;
0) BNVAHNE N3MeHEHNA AaBneHus (KOHLEHTpaLMM BCeX BELLECTB) HA HamnpaBlieHWe CMELLEHNs paB-
HoBecKs;
B) BNUSAHME U3MEHEHUSA TeMNepaTypbl Ha HanpaeneHne cMeLleHUs paBHOBECUS;
14. WctnHHble pacTtBopbl. PacTBopuTens, pacTBOpeHHOEe BELLEeCTBO. Twunbl pacTBOPOB (MOMEKynsipHble n
WOHHbIE). TBepAble, XnaKkne n razoobpasHble pacTBOpbI.
15. Cnoco6bl BbipaxkeHus KoHueHTpauun pactBopoB (w%, Cwm, CH, T). 3akoH aKBMBaNEHTOB A4S pacTBOPOB.
16. PacTBopbl 3rekTponuToB. Teopus anekTponMTU4eckon agmccoumnaumm:
1-e NONOXeHWe — cunbHble 1 criabble ANeKTPONUThI; CTeNeHb Anccoumauum;
17. Quccoumnauns CurbHbIX U cnabbix aNeKTponMToB (B TOM YMCHE KUCHbIX U OCHOBHbIX COMEN).
18. Ouccoumauuna sogsl. MoHHOe npounsBegeHue Boabl.
19. BogopoaHbln 1 ruapoKCUnbHbI NokasaTenu cpeqbl
20. 3HaveHuns pH 1 pOH B HenTpanbHbIX, KUCHbIX U LWENOYHbIX cpeaax.

LWKAJA U KPUTEPUM OLLIEHUBAHUSA
OTBETOB Ha BOMPOCbLI BXOAHOIO KOHTpoONA

- OLEeHKa «3a4TeHO» BbICTaBMAETCS OOy4alLleMycsi, ecrniv BOMPOC PackpbiT, BO BPeEMS LUCKYCCUM
BblCKa3blBaeTCA COBCTBEHHas TOYKa 3peHus Ha obcyxaaemyto npobremy, AEMOHCTPUPYETCS CMOCOBHOCTb
aprymMmeHTupoBaTb JOoKa3blBaeMble NOJI0XXeHUA 1 BbIBOAbI.

- OLleHKa «HEe 3a4TeHO» BbICTaBMNAETCS, ecnm 0byJaloLWwmnncsa He cnocobeH JokasaTb U apryMeHTUpoBaTh
CODCTBEHHYIO TOYKY 3pEHMs MO BOMPOCY, HE CMOCOBEH CCbINATbCA Ha MHEHWUs BeOyLMX CneuuanuctoB no
obcyxpgaemon npobneme.

8.2. TeKyLuni KOHTPOJIb YCNeBaeMoCTH

B TeueHue cemecTpa, NpoBOANTCHA TEKYLLMN KOHTPOMb YCMEBAEMOCTU MO AUCLMNIIMHE, K KOTOPOMY
CTYOEHT AOMmKeH 6bITb MOArOTOBIIEH.

OTcyTCcTBME NPONYCKOB ayaAUTOPHBIX 3aHATUN, akTMBHasA paboTa Ha nabopaTopHbIX 3aHATUAX, obLlee
BbINONHeHne rpadurka yuebHon paboTbl ABMASIOTCS OCHOBaHUEM ANSA NONy4YeHUs NONOXUTENbHOW OLEHKM Mo
TeKyLLeMy KOHTPOHO.
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B kauecTBe TEKYLLEro KOHTPOSS MOXET BbITb MCMOMb30BaH TECTOBLIN KOHTPOMb. TECT COCTOUT U3 He-
GOMbLIOTO KONMMYECTBa 3M1eMEHTaPHLIX BOMPOCOB MO OCHOBHLIM pasfdenaM AWUCLMMIMHLL: HemnpaBusibHbie
pelieHusi pa3bupatloTcs Ha CreayoLeM 3aHATUM; YacToTa TECTUPOBaHKS onpeaensieTcs npenogaBsaTenem.

O6pasew 6uneTta no teMe «Knaccudmkaums HeopraHM4eckux coegUHEHUN»

1. AMGOTEPHBLIM N OCHOBHbLIM OKCUAAMM COOTBETCTBEHHO SBMSILOTCA:

1) FeO wun SO, 3) ZnO u NO

2) A|203 n Kzo 4) Fezog n CO

2. T'nppokcna kanusi 6yaeT B3auMoAencTBOBaTh C KakablM BELECTBOM U3 Habopa:
1) NaOH, H,S0, K,O 3) NO,, AI(OH);, HCI

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

3. CKOMbKO KMCMOTHbIX OCTaTKOB y 0OCOPHON KUCNOThI?

1) 1 3) 3

2) 2 4) 4

4. Kak Ha3biBaeTca conb AIOH(CH3COO),?

1) pwaueTtart ruapoantoMmnHNs 3) auetaT rmagpoKCcoantoMmHNS
2) purugpoaueTar antoMUHNS 4) aueTaTt gMrnapoKcoantoMmHUA

5. Ykasatb Tvn gaHHon conu [Ni(OH)], SO4
1) kucnas 3) nABoviHag
2) cpegHss 4) ocHoBHas

6. U3 nepeyncrieHHbIX KUCITOTHbIX OKCUO0B HE pearnpyet C BOOM ....

1) SOs 3) P05

2) C1,0; 4) SiO;

7. MNpw HarpeBaHum okcuaa xenesa (I) c okempom yrnepoga (ll) obpasyoTces yrnekucnbin ras u....

1) Fe 3) Fe;03

2) FeO 4) Fego4

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

2) Mg(OH), 4) NaNO3

O6pa3sey 6uneta no TeMe «OCHOBbLI TEPMOAUHAMUKNY

1. HeBepHO, 4TO COrnacHoO BTOPOMY Hayasny TepMOONHAMUKM ...
1) Krg tennoson MmawuHbl Bceraa MeHblue eamHuubl (100%)
2) Tennoeon adcpekT obpaTHON peakumm Gonblue TeNNoBoro addekTa NPAMON peakumm

3) B M30NMPOBAHHOMN CUCTEME CaMOMPOM3BONbHO MAYT NPOLIECCHI, CONPOBOXAAILLMECS YBENUYEHNEM
aHTpONUK
4) Tennorta camonpou3BOsIbHO NEPEXOAMT OT Boree HarpeToro Tena k MeHee HarpeTomy

2. B kakom psay ra3ooBpasHble rarioreHoBoAopOoab! PacnonoXKeHbl B MOPSAAKE BO3pACTAHUS UX CTOMKOCTW?
1) HF, HCI, HBr, Hi 3) HCI, HF, HBr, HI
2) HI, HF, HCI, HBr 4) HI, HBr, HCI, HF

3. [o tepmoxmmmnyeckoMy ypasHeHUto 2Cu + O, = 2CuO + 310 k[ BblYMCNNTE KONUYECTBO TEMMOThI, Bbl-
AensoLencsa B pesynbsrate okucneHms 16 r megu.

1) 38,75 k[x 3) 1240 kx

2) 77,5 kdx 4) 2480 k[x

4. Yemy paBHa cTaHOapTHasi aHTanbnus obpasoBaHus H,S (r), ecnun nssecTteH TennoBon adekT peakumm
€ro ropeHus: 2H,S( + 303y = 2S04 + 2H,0(; AH’ = -1038k[0x?

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

2) -20 kOx 4) -1058 kx
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5. Kakum un3 ypaBHeHI/IIZ MO>XHO BOCNOMb30BaTbCA A1A pacyeTa USMeHEHNA 3HTalbNnn npouecca A|203 +
3S03 = Alx(SOy)s; AHy, - ?

1)  AH x.p. = AH*®Al(SO,); + AHAlL,O5 — 3 AH*® SO,

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

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

4)  AH x.p. = AH°® Al,(SO,); — AH P Al,O3 — AH ' SO;

O6pa3zey 6uneta no teme «O6LME 3aKOHOMEPHOCTU NPOTEKAHUA XUMUYECKUX PeaKLun»

1. Mpwn yBenuyeHnn obLiero AaBneHnsa B 2 pasa CKOPOCTb arieMeHTapHon razosou peakuum 2NO + O, =
2NO, yBenMunTCca B ...... pas(a).
1) 2 2) 4 3) 6 4) 8

2. Ecnv npu yBennyeHnn temnepatypsbl ot 20 Jo 40°C CKOpPOCTb peakunmn Bospocrna B 9 pas, To 3HadeHue
TemnepaTypHoro KoadguumneHTa 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 06pa3oBaHus
cepoBogopoaa HeobXxoaumo ...

1) NOHWU3MTL Temneparypy 3) noHu3WTb AaBneHue

2) BBeCTW KaTanusartop 4) noBbICUTb OaBreHune

4. Kakon pm3n4eckuin CMbICI KOHCTaHTbl CKOPOCTU peakunn?

1) BenunuuMHa, XapakTepuayoLLas peakUMOHHYI CMOCOOHOCTb BELLECTB NPW AAHHOW KOHLEHTpauuu;

2) paBHa CKOPOCTW peaKLMu, ECNIN KOHLLEHTPaLMS KaXXaoro 13 pearmpyoLwmx BelwecTs paBHa 1 monb/m;
3) paBHa CKOPOCTU peakunu, ecriv KOHLEHTpaLUun pearmpyroLLnx BELWECTB paBHbl Mexay cobol;

4) paBHa CKOPOCTU peakuun, eCnv NPOU3BEAEHME KOHLIEHTPALIMIA pearvpyoLmnx BELLECTB PaBHO eAnHULIE.

5. MiameHeHune NaBneHuns He BNUSET Ha CMELLiEHe 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 CUCTEMBbI, HaXO,EI,FIUJ,ef/]CFI Npun NOCTOAHHBLIX OdaBl1eHUN N TeMneparype, ycnosmem COCTOAHUA paBHO-
BeECUA ABNAETCA ....

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

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

7. Kakoe 13 nprBeaeHHbIX BbIPaXXEHNUN COOTBETCTBYET 3aKOHY AENCTBYIOLMX MAcC NpaAMon peakunn Fe,Os
+ 3CO(r) = ZFG(K) + 3COz(r)?

1) k- [Fe,04] - [COT’ 3) k-[COJ’

2) k- [Fe;04] - [CO] 4) k [Fe 0"

O6pa3zey 6uneta no teme «PacTBopbi»

. 3ﬂeKTp0]'IVITbI - 9TO BelleCcTBa, KOTopble...
HEe paCTBOPUMbI B OpraHN4eCKnx pacrtBoputenax
ONCCOUMMPYKOT B pacTBOpe Unu pacniiaBe Ha NOHbI

pacTBOpUMbI B BOAE

P w DN PR P

He NPOBOAAT 3MEKTPUYECKUIA TOK

. Ansa ypaBHeHus peakumm CuSO, + KOH = ... cokpallleHHOe NOHHOE ypaBHEHNE NMEET BUA,...
. CuSO, + 20H "= Cu(OH), + SO~

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

2K +S0,% = K,S0,

Cu” + 20H "= Cu(OH),

PwNEN

w

. Bpomna Gapua BCTynuT B peakuutio oGmMeHa B BOAHOM pacTBope C ...
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1. cynbdarom megm (Il) 3. MMapoKCcUaom nuTus

2. xnopugom meam (I1) 4. Qa30THOW KUCMOTOMN

4. Ona coegnHennin NH,OH n NH4NO; BepHO, 4TO ...

1. 06a — cunbHbIE ANEKTPONUTHI

2. oba — cnabble anekTponuThbl

3. TONbKO BTOPOE — CUITbHbIV SNEKTPONUT

4. TONbKO NEpPBOE — CUIbHbIA SNEKTPONUT

5. YkaxuTte npasunsHoe BbipaxeHue Kpyc rmapokeuaa xenesa (ll1) no BTopon cTyneHu:

_2[OH ][Fe™]. 3 _[Fe™]1[OH ],
Jc2 — ’ - N jquc2 T + ’
[Fe(OH); ] [Fe(OH), ]
[OH ]*[Fe™] [Fe(OH)* ] [OH 1.

2. Kopco, = . 4. Kgycz = " ;

[Fe(OH); ] [Fe(OH), ]

O6pasey 6uneta no teme «OKUCNUTENIbHO-BOCCTAHOBUTESNbHbIE peaKkuun»

1. B peakyumn chr207 + 3KN02 + 4H2804 = Crz(SO4)3 + 3KN03 + K2$O4 + 4H20 OKUCndaeTcsd UOH ...
1) SO, 3) NO,
2) Cr,0,7 4) K

2. Obuwasa cymma KoathdULMEHTOB B NIEBON YacTu ypaBHeHus peakumn Cu + HySOy (onyy — CuSO,4 + SO,
+ H,0O paBHa ...

1) 3 3) 6

2) 4 4) 7

3. KoadhdhuumeHT nepeq BoccTtaHOBUTENEM B ypaBHeHUM peakuum |, + Cl, + H,O — HIO3 + HCI paBeH
1) 1 3) 3

2) 2 4) 4

4. CynbMuT HaTpust MOXET NPOSIBNATbL B OKUCIUTENbHO-BOCCTAHOBUTENbBHBIX PEaKLMsIX CBOMCTBA

1) TONBKO OKMCNUTENS 3) HW oKUCNUTENS, HU BOCCTAHOBUTENS

2) TONbKO BOCCTAHOBMUTENS 4) n okucnuTens, N BOCCTaHOBUTENS

5. BoccTaHoBUTENbHLIE CBOWCTBA XENe30 NPosiBISeT B peakunu:
1) FeO + H,SO, = FeSO, + H,O 3) Fe(OH), + 2HCI = FeCl, + 2H,0
2) 2FeCl, + Cl, = 2FeCls; 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

O6pa3sey 6uneTa no TemMe «ANemMeHTbl OpraHM4eckom XMMnumn»

1. BewectBo coctaBa CsH;g B KOTOPOM aTOMbI CBA3aHbl TOSbKO S-CBSI3SIMM, Ha3blBaeTCs. ..
1) umknoneHTaH 3) neHteH-—1
2) 2-metunbyteH — 1 4) neHTeH -2

2. B psagy yrneBoOopoaoB 9TaH — 3TeH — 3TuH  AnuHa cBasu C-C
) yBenuumBaeTcs 3) He uameHsieTcH
2) yMeHbluaeTcs 4) 0T aTaHa K 3TeHy yBeNnn4YnBaeTcs, OT 3TeHa K
3TUHY YMEHbLUAETCS

—_

3. Obwasa chopmyna ankeHoB

1 ) CnHZn—G 3) CnH2n
2) CnHZn—Z 4) CnH2n+2
4. TednoH obpasyeTcs npu NONMMepusaL MM MoHoMepa, opmyna KoToporo ...
1) CHF=CHF 3) CF,=CF,
2) CHF=CF, 4) CF,=C=CF,
5. Monunmep, obpasytoLLmics npu nonumvepusaumm moHomepa CzHg, HasbiBaeTcs ...
1) nonuatunex 3) nonuadup
2) nonunponuneH 4) nonucTupon
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6. [ns cMHTEe3a CMHTETUYECKUX Kay4yKOB B KAa4eCTBE MOHOMEPOB HE Ucnosnb3yeTcs ...
2-xnop-2, 3-6ytagueH 3) 1,3-6ytagueH
2-xrop-2, 3-6ytagueH cTMpon 4)  copmanbgerng

7. MNpouecc obpasoBaHns AUCYNbMUAHBIX MOCTUKOBLIX CBS3EWN B CTPYKTYpE Kayyyka HasblBaeTcs ...

BYIKaHu3auunem 3) nonukoHAeHcauuewn
nonumMmepusaumnen 4)  pecopmaunei

8.2.1 WWKAJTIA U KPUTEPUN OLUEHUBAHUA
OTBETOB Ha BOMpPOCHLI py6eXXHOro KOHTpons

- OLIEHKa «OTNMYHO» BbICTaBnseTca obyyatowemycs, ecnm nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLEHKa «XOpoLLo» - nony4yeHo ot 71 ao 80% npaBunbHbIX OTBETOB.

- OLEHKa «YL4OBETBOPUTENBHOY - NonyyeHo ot 61 4o 70% npaBunbHbIX OTBETOB.

- OLlEeHKa «HeyaooBMNeTBOPUTENbHO» - NONy4yeHo MmeHee 61% npaBunbHbIX OTBETOB.
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9. NMpomexyTo4yHas (cemecTpoBas) aTrectauusi No Kypcy

9.1 HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOW aTTecTauum odyyarLlmxcs No pesynbTataM U3y4eHusi AUCLUNIIUHDI:

1) penctBytowee «lonoxeHne o TeKyLEeM KOHTPOSe ycneBaeMoCTU, NPOMEXYTOYHON aTtTecTaumm obydato-
LmMxca no nporpammam Bbicliero obpasoBaHusa (6akanaspuat, crneuvanuTeT, Maructpatypa) U cpegHero
npodeccuoHaneHoro obpasoBaHuns B Pr60Y BO Omckun FTAY»

9.2. OCHOBHbI€ XapaKTEPUCTUKMN

npome)KyTquoﬁ artrTectauuvm o6yqa|ou.w|xc;| no nToram n3dy4eHunsa gucumniinHbl

Uenb
NMPOMEXYTOYHOW aTTecTaLum -

YyCTaHOBMEHWE YPOBHS AOCTUXEHMUS KaXabiM obydatoLmmes Lenem
0byyeHusa No gaHHON AUCLMMIIMHE, U3NOXEHHbIX B N.2.2 HacTosALEeNn
nporpamMmmbl

Popma
NPOMEXYTOYHOW aTTecTaLum -

3K3aMeH

MecTo 3k3ameHa
B rpachmke y4eb6HOro npouecca:

1) NoaroToBKa K 3k3aMeHY U caaya 3Kk3ameHa OCyLLEecTBsieTcs 3a
CYET y4eGHOro BpeMeHu (TpyaoEMKOCTM), OTBEAEHHOO Ha 3K3ame-
HaLMOHHYI0 ceccuto Ans 00y4atoLLMXCs, CPOKM KOTOPO yCcTaHaBu-
BalOTCH NPUKA30M MO YHUBEPCUTETY

2) pgata, Bpems 1 MECTO NMPOBEAEHUS 3K3aMeHa onpeaensaeTcs rpa-
PUKOM COaYM IKIAMEHOB, YTBEPXKAAEMbIM AEKAHOM BbIMYCKAMLLETO
dakynbTeTa

Popma 3K3ameHa -

lucbmeHHbIl

Mpouenypa npoBeaeHus aksame-
Ha -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUMNIIVHE
(cm. MpunoxeHue 9)

dKk3amMeHaUMOHHaA nporpamma
no y4ye6HOM AUCLUNIINHE:

1) npeacTtaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCLUMNINHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pa3gensl (B COOTBETCTBMM C M. 4.1 HACTOALLEro Ao-
KyMeHTa)

MeTogunyeckue maTepuansbl, on-
peaensiowme npoueaypbl OLEeHU-
BaHUsl 3HAaHUW, YMEHUN, HAaBbIKOB:

npeacTaBneHbl B )OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)

9.2 OCHOBHbIE XapaKTePUCTUKU

npOMe)KyTO"IHOﬁ aTTecTauumm oﬁyqaloumxcn no uToram n3yvyeHmnd gUCUNNIINHLI

Llenb npomexyTo4yHoM aTTecTa-
umm -

yCTaHOBIeHMEe YPOBHS AOCTWKEHUS KaXabIM 00yYaloLwmMcs Lenen
1 3aga4y o6y4eHns Mo AaHHON AUCUMNIIMHE, U3NOXKEHHbIM B N.2.2
HacTosLlel nporpammsi

®dopma NpomexyTO4YHOM aTTecTa-
uum -

3a4éeT

MecTo npoueaypbl nosiy4yeHUst
3a4éTa B rpacdhmke y4ye6GHoOro npo-
uecca

1) yyactne obydaroLerocs B npoueaype nornyyeHns 3ayéra ocy-
LiecTBnNsieTcs 3a CHET y4eOHOro BpeMeHu (TpygoEMKOCTH), OTBE-
AEHHOI0 Ha N3yyYeHue OUCLUUNIUHBI

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

OCHOBHbI€e yCnoBuUsi NONy4YeHus
obyuvarowmmcsn 3ayéTa:

1) obyvatowmmncsa BbINONHWUN BCe BUAbI y4ebHOM paboThl (BkMoYas
CaMOCTOATENbHYH) 1 oTYnTancs o6 ux BeINOITHEHUN B CPOKU, yCTa-
HOBJIEHHbIE rpadmkom y4ebHOoro npouecca no ANCUMNIUHE;

2) NPOLIEN 3aKMYMTENBbHOE TECTUPOBAHME;

3) NogroToBMIT NONHOKOMMEKTHOE y4ebHOoe nopTdonumo.

Mpoueaypa nony4veHus 3ayvéra -

MeTtogunueckue maTepuansl, on-
peaensowme npoueaypbl OLeHU-
BaHUs 3HAHUW, YMEHUN, HAaBbIKOB:

MpencTaBneHbl B POHAE OLEHOYHbIX CPEACTB N0 AaHHOW y4ebHOoN
avcuunnude (cm. — MNMpunoxeHue 9)

9.3. 3aknounTenbHoOe TeCTUpPOBaHUE MO UTOraM U3yYeHUs AUCLMMNNNHbI
Mo nToram nsy4yeHuss AMCLUNIWHBI, CTYAEHTbI NPOXOAAT 3aKniounTeNnbHOe TecTupoBaHue. TecTupoBa-
HVe sBnsieTcs POPMOI KOHTPOSSA, HanpaBieHHOW Ha NPOBEPKY BradeHWs TePMUHOMOMMYECKMM annapaTtom,
COBPEMEHHBIMW UHAOPMALIMOHHBIMU TEXHOMOTMSIMU U KOHKPETHBIMU 3HaHWSIMW B 0GnacT dyHAaMeHTanb-

HbIX U NPUKNaaHbIX AUCUUNITNH.
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9.3.1 NoaroToBKa K 3aKNOYUTENbHOMY TECTUPOBAHUIO MO UTOraM U3YYeHUS QUCLUNTNHbI

TecTnpoBaHue ocyLLecTBNSEeTCA MO BCEM TeMaM W pasferniam OUCUUNIMHLI, BKMYasi TeMbl, BbIHO-
CYMble Ha CaMOCTOSITENTbHOE N3yYeHue.

Mpouenypa TeCTMPOBaHUSA OrpaHUYeHa BO BPEMEHM 1 npeanornaraeT MakcMMarnbHOe cocpeaoToye-
HWe CTyAeHTa Ha BbINOMHEeHUW TecTa, COAepKaLLero HECKOMNbKO TECTOBLIX 3aAaHUN.

YBaxaemble CTyAeHTbI!

Mpexae yeM NPUCTYNUTL K BbINOSTHEHWIO 3a4aHNA BHUMATENbHO O3HAKOMbTECh C MHCTPYKLMEN:

1.0T1Bevas Ha BoNpoc C BbIOOPOM MpPaBUMbLHOrO OTBETa, MpPaBWMbHbIA, Ha Balwl B3rngg, OTBET
(oTBETHI) 0B6BEOUTE B KPYXKOK.

2.B 3agaHuax oTKpbITON (hOpMbl BNULLIMTE OTBET B MPOMNYCK.

3.B 3agaHusAx Ha COOTBETCTBME 3anofiHUTe Tabnmuy.

4.B 3agaHuvsaxX Ha NpaBUIbHYIO NOCNeaoBaTerlbHOCTb BNULLUTE NOPSIAKOBLIA HOMEP B KBagpar.

5.Bpems Ha BbInoniHeHWe Tecta — 60 MUHYT

6.3a Kaxablh BepHbIi oTBeT Bbl nonydaete 1 6ann, 3a HeBepHbin — 0 Gannoe. MakcumanbHoe
KONMM4YecTBO NnonyyeHHbIx 6annos 20.

XXenaem ypauu!

TecTupoBaHMe nNpoBOAUTCSA B NMUCbMEHHOW ¢opme (Ha BGymaxHOM HocuTene). TecT BkMo4yaeT B
cebs 20 sonpocoB. Bpems, oTBOAMMOE Ha BbiNOMHeHWe Tecta - 60 muHyT. B kaxgbii BapuaHT Tecta
BKITIOYaIOTCH BOMNPOCHl B CMEeAylLEM COOTHOLIEHUN: 3aKkpbiTble (OAMHOYHLIV Bbibop) — 25-30%, 3akpbiTble
(MHOXecTBEHHbIN BblIbop) — 25-30%, OTKpbIThle — 25-30%, Ha ynopsgoyeHue u cootBeTcTene — 5-10%.

Ha TecTnpoBaHve BbIHOCUTCS MO 2-3 BOMPOCa U3 KaX4oro pasaena AUCUMMIUHLI.

BnaHk TecTa
Obpasey
depeparnbHoe rocygapcTBeHHoe bompkeTHOe 0bpasoBaTenbHOE yUpexaeHMe BbICLLErO
o6pasoBaHus

«OMCKuMIn rocyaapCTBEHHbIN arpapHbI yHMBepcuteT umenmn MN.A. CtonbinnHa»

TeCTVIpOBaHVIe no UToram OCBOEHUA AUCLUNIIUHBbI « XUMUA»

(o]7[e] rpynna

Oata
BapwuaHT Ne 1

1. Yemy paBHa KOHUEHTpauus MOHOB Bogopopaa B pactBope KOH ¢ koHueHTpauumen 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 MorieKkyrne 6pomuaa kanua (KBr)
A. NOHHas B. meTannuyeckas C. koBaneHTHas HenonspHas
D. koBaneHTHas nonsapHas E. BogopoaHas

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

A. yBennuutca B 10 pa3s B. ymeHbLlMTCS B 5 pa3 C. ymeHbLumnTCs B 50 pa3

D. yBennuutca B 25 pa3s E. ysenuuutcsa 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. noBblweHne koHueHTpauum O, D. noBbiweHne KoHueHTpauum SO,

5. PaccuuTtanTe HopManbHYH KOHLeHTpauuo pacTtBopa optocgochopHOn KACNOTbI C Monsp-
HOM KOHUeHTpauuen 0,5 monb/n.
A.0,5H; B. 1H; C.2H; D.2,5H; E. 1,5H

6. Yemy paBHa macca cepHou kucnoTbl B 200 mn pacTtBopa ¢ HOpMaribHOM KOHLeHTpauuen
0,5 monb akB/n?
A.4.9r; B.1,2r; C.3,5r; D. 2,8r; E. 6,7T.

7. B kakom o6beme 0,2 H pacTBOopa cogepxutca 120 r CuSO,?
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8. Ykaxure peakuuio cpeabl Weno4YyHoOro pacreopa.

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

9. B kakoM U3 npuMBeAeHHbIX COeAUHEHUN XITIOp NPOSIBNSAET CBONCTBA TOJIbKO okucnutena?
A. HCIO, B. HCIO; C. HCI; D. HCIO E. Cl,

10. Kakon 13 npMBeAeHHbIX NPOLIECCOB NpeAcTaBnseT cobon BocCTaHOBIIEHUe?

A Cr¥scr®; B. N> 5> N?7; C. P p°T;

D. As > As¥; E. Si**—»sSi*";

11. B KaKOM U3 NpuBeAeHHbIX COeANHEHUA MapraHew, NPOSABIsAeT CBOMCTBA TONIbKO OKUCIIU-
Tensa?

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

A. S?5Ss° B.P*" P> C.N°"N?®;

D. I, —>21"; E. Sn**>sn?*

13. Nopbepute kKoadpcpnumneHTsbl B cxeme OBP:
H,C,0, + KMnO, + H,S0O4 — CO, + MnSO, + K,SO,4 + H,0O

14. OkncnuTenb — 3TO aTOM, MOJIeKyJia UJIM UOH, KOTOPbIN

A. yBennumBaeT CBOK CTENEHb OKUCIIEHUSA B. npyHMmaeT anekTpoHbI
C. oToaet anekTpoHbl  D. M3MeHSIeT CBOIO CTEMEHb OKUCINEHNS]

E. ymeHbLlUaeT cTneHb oencneHms

15. KoadhdpmumeHT nepeq MONeKynon OKUCNUTENS B YypaBHEHUM peakuumn
KMnO4 + Na,SO; + H,SO, — MnSO, + Na,SO, + K,SO, + HZO paBeH ...

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

16. CKonbKO rpaMMoOB LMHKa BbIAENUTCA Ha KaTtoae, ecnu Yyepes pactBop xnopuaa uuHka (1)
nponyckaTtb ToKk cunoun 3 A B TeyeHue 3217 cekyHp?

A650 B325 C3,25 D65 E13,0

17. OnpepgenuTb NocrneaoBaTeNIbHOCTb BOCCTAHOBIIEHUA KATUOHOB NPU 3N1eKTPosin3e cooT-
BeTCTBYIOWMX coneii: Mg®* (1), A" (2), Zn* (3), Fe* (4), Ag" (5).

A12345 B54321 C13245 D14352 E25431

18. Kakoi meTanmn MOXHO NPUMEHUTL B Ka4yecTBe aHOAHOIro NOKPbLITUA ANS 3aWUTbl U3aenus
u3 xene3a (E0(Fe2+/ Fe)= -0,44 B) oT koppo3un?

A. cuHel, E°(Pb®*/ Pb)=-0,126 B B. maruuit E°(Mg®*/ Mg)= -2,36 B
C. cepebpo E°(Ag'/ Ag)=0,8 B D. meab E°(Cu®"/ Cu)= 0,34 B

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

19. BelwecTBO X Npu onpeAeneHHbIX YCIOBUAX MOXeT pearMpoBaThb U C XJIOPOBOAOPOAOM, U
c 6pomHon Bogon. Kakoe 3To BelecTBo?

A. CyH, C. CH3NH,

B. Cu(OH), D. CgHsOH

20. MpeBpalweHne byTaHa B 6yTeH OTHOCUTCA K peakuum
A. nonumepusaumm C. permgpvpoBaHus

B. permgpatauun D. wn3omepusaummn

9.3.2 Wkana n kputepun oueHUBaHUs
OTBETOB Ha TeCTOBbIE BONPOChLl TECTUPOBAHUA MO UTOraM OCBOEHUA AUCLUMIIUHDbI

- OUEHKa «O0mJ/IuU4YHO» BbICTaBNAeTCca obyyatlemycs, ecnu nonydeHo 6onee 91% npaBumbHbLIX OT-
BETOB.

- OUEHKa «XOopowoy - Nony4eHo ot 76 go 90% npaBusbHbIX OTBETOB.

- OUeHKa «ydo8riemeopumesibHo» - Nony4eHo ot 61 8o 75% npaBuUnbHbLIX OTBETOB.

- OUEHKa «HeydoeriemeopumersibHO» - NonydeHo meHee 60% npaBWbHBIX OTBETOB.
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9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHy

1. CoBpeMeHHble NpeAcTaBneHnst 0 CTPOEHMM atoMa.

2. MpuHUMNBI NOCregoBaTENBHOMO 3aNOfHEHNST aTOMHbLIX opOuTanewn. cBA3u.

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

4. 3akoH akBuBaneHToB. OnpegeneHne NoHATUS MOMb 3KBMBANEHTOB BellecTBa. Kak BbluMcnsieTcs Morb

9KBUBANeEHTOB KUCNOT U OCHOBaHMN?

5. TMepuoanyeckun 3akoH [. . MeHaeneeBa: nepmoanmyecky U3MEHSIOLLMECS XapaKTEPUCTMKN U CBOMCTBA

31EMEHTOB.

6. OCHOBHblE XapaKTEPUCTUKN XMMUYECKOWN CBA3M: HanpaBreHHOCTb, HACLILLAEMOCTb, NOMSAPHOCTb M NOonsg-

pu3yemMocTb.

7. loHHasa n metannuyeckas ceasw. [NpueecTn npumepsbl. [JaTb OCHOBHbIE XapakTepPUCTUKN CBA3EN.

8. Cnocobbl 06pa3oBaHnsA koBaneHTHON cBA3n. [puBecTn npumepsl.

9. OCHOBHbIE MOHATUS XUMUYECKOW TEPMOAMHAMMUKN: TENNOBOW 3hheKT peakuun, BHYTPEHHSAS SHEpPrus u

SHTanbnus.

10. Xumnueckasa knHeTuka. 3aBUMCUMOCTb CKOPOCTU XUMMUYECKOW peakuumn oT TemnepaTypbl. QHEPrus akTu-

BaLMN XUMUNYECKOW peakLmm.

11. CKOpOCTb FOMOreHHbIX XMMNYECKNX peakumin. OCHOBHOE ypaBHEHUE XMMNYECKON KMHETUKMN.

12. PacTtBopbl

13. Cnocobbl BblpaXeHUs KOHLEHTpaumm pacTBopOB.

14. PacTBOpbI CUMbHbLIX 3NEKTPONUTOB. AKTUBHOCTb M KO3(PMULIMEHT aKTUBHOCTW, MOHHAs Cuna pacTBOPOB.

15. PactBopbl crabbix anektponutos? KoHCTaHTa 1 cTeneHb Auccoumnaumm crabblx 3NEKTPONNTOB.

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

17. 3aBncMMOCTb CTeneHn auccoumaummn crnaboro anekTponuTa OT KOHUEHTpauuu, BMsHUE OOHOMMEHHbIX

WOHOB 1 Temneparypbl.

18. T'maponua conen. Tunbl rmgponusa conen. CteneHb rmgponuaa.

19. OkncneHue, BocctaHoBneHnve. OkMcnuTenb, BoccTaHoBUTENb. OnpeaeneHne NoHATUR.

20. Tunbl OKUCIIMTENBHO-BOCCTAHOBUTENBHBIX peakuni. [pueecTty npumepsl.

21. MeToabl HaxoxaeHuns cTtexnomeTpuyeckmx koadduumneHtos B OBP. MeToa anektpoHHoro 6anaHca.

22. N anbBaHUYECKME ANEMEHTBI. QNEKTPOnM3

23. Kopposus. Cnocobbl 3aLmTbl OT KOPPO3UN.

24. AHanuTu4deckas xmmusi. MeToapl aHanumaa.

25. KauecTtBeHHbI aHanu3. Knaccudukaumsa kaTmoHoB. KayecTBeHHble peakLmm Ha aHUOHbI.

26. Knaccudukaumsa aHMoHoB. KayecTBeHHble peakuum Ha aHUOHbI.

27. Knaccudukaumsa MeTogoB KONMMYECTBEHHOMO aHanmsa. paBuMeTpUYeckuin U TUTPUMETPUYECKUI aHanns,
WX CpaBHUTENbHbIE XapaKTEPUCTUKMU.

28. PactBopumMocTb. BnusiHme pasnuyHbix hakTOpOB Ha pacTBOPMMOCTb Ocagka: gobaBreHne 3nekTponu-

TOB, coepXallmMX OAHOMMEHHbIE UOHbI, HEe coepXallMX OAHOUMEHHbIE MOHbI, KNCIOTHOCTb cpefbl, TeMme-

paTtypa.

29. TutpumeTtpuyeckuin aHanuns. CyHocTb MeToda. OCHOBHbIE MOHATUS: TUTPOBaHWE, TUTPOBAHHLIA pac-

TBOP, TOYKA 3KBMBANEHTHOCTU. TpeboBaHMs K peakunsam B TATPUMETPUYECKOM aHanmse.

30. Knaccudmkaumsa metogoB TUTPUMETPUK: MO TUNY peakumnm, no MeToay, No cnocody TUTPOBaHKS.

31. OcHOBHbIe pacyeTHble POPMYFbl TUTPUMETPUYECKOTO aHanmsaa npu NPAMOM U KOCBEHHOM TUTPOBaHUU

32. Cnocobbl BblpaXeHUs KOHLUEHTpauui B aHanuTUYecKon Xumuu. TUTp Mo onpegenseMoMy BeLlecTBy.

MonpaBOoYHbIN KO3 DULUMEHT TUTPAHTA.

33. MeTtopa HenTpanusauuu. CylHOCTb MeToAa. ALMAMMETPUS U ankanumeTpus.

34. Metoa pepokcumeTpun. Ero cyuwiHocTb, knaccudwukauusa. TpeboBaHus kK peakumsim. OKUCIMTENbHO-

BOCCTaHOBUTEMbHbIE NOTEHLManbl, BIMSHWE Ha HUX Pa3fuyHbIX (hakToOpOoB.

35. MNMepmaHraHatomeTpusi. Pabounin u ctaHgapTHble pacTBOpbl B METOAE. YCTAHOBIEHNE 3KBUBANEHTHbIX

mMacc.

36. MeTtoag ocagutenbHoro TUTpoBaHus. CyLHOCTb, knaccudukauusa metoga, TpeboBaHMs K peakuusiM.

Knaccudmkaums metogoB ocaguTeribHOro TUTPOBaHUS.

37. KomnnekcumeTpus. CylHOCTL MEeTOO0B, TpeboBaHus K peakumam. Knaccudmkaums MeTogoB KOMMMeK-

CUMETPUYECKOTO TUTPOBaHUA. MOHATUSA O KOMMNEKCOHAX, UX npeumyllectea. TpunoH b, ocobeHHocTn ero

XUMUYECKOro cTpoeHus. Cnocobbl MKCUPOBaHMS TOUKM SKBUBANIEHTHOCTM B KOMMIIEKCOHOMETpun. MeTtann-

WHOUKaTOPBbI.

38. XKecTkocTb npupoaHbIX BoA. Buabl xxecTtkoctn, cnocobbl nx ycTpaHeHus. OnpeaeneHne obLuein xecTko-

CTV BOAbl TPUFIOHOMETPUYECKUM METOLOM.

39. TeopeTunyeckme OCHOBbI OpraHMYecKkon xumun. [pocTpaHCTBEHHOE CTPOEHWE OpPraHMYeckux coefuvHe-

HU. I3oMepunsa opraHn4yeckux coeanHeHun. TUnbl XMMUYECKUX CBA3EN B OPraHUYeCcKnX CoeAMHEeHUax. Onekx-

TPOHHbIE 3P EKTLI 3aMeCTUTENEN.

40. Yrnesogopogdbl: AnkaHbl. AnkeHbl. AnkuHbl. AnkagmeHbl. Cnocobbl NonyyYeHns, XMMU4eckue CBOMCTBA.

41. ApeHbl. lNMoHaTME 006 apoMaTUYHOCTK, CTPOEHNe apeHoB. [lonyveHue 6eH3ona u ero romonoro. Pusn-

yeckne, XMMn4eckme CBonCTBa.
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42. CnimpTbl. Onpegenexnune, knaccndmrkaumns, nsomepus, HomeHknaTtypa. Metogbl nonyyenus. dusnveckue,
XMMUYECKMe CBONCTBA.

43. ®eHonbl. OnpegeneHne, cTpoeHue, Knaccudukaums, HOMeHKnaTypa, nsoMmepusi. PM3nKo-xmmmyeckue
CBOMCTBA.

44. Anbgervabl u KeToHbl. Knaccudwukaums, HOMEHKNaTtypa, oTaenbHble NPeACTaBUTENM U UX 3HAYEHNE.
dusmyeckmne N xXmMmmyeckme CBOMCTBa.

45. KapboHoBble kucnoTtbl U nx npousBogHble. OnpegenerHne. Knaccudukauma, HomeHknatypa. Metoapl
nonydexus. Pusunyeckme ceoncTaa. XMMn4eckme CBOMCTBa.

46. Yrnesogbl. PacnpoctpaHeHue B npupoge, bronoruyeckasi ponb, Knaccuukaums N0 YMcny yrneBogHbIX
ocTaTkoB (MOHOCaxapuabl, nonucaxapuapl). Pusmyeckne n XMMmmnyeckme CBOMCTBa MOHOCaxapvaoB, ancaxa-
puooB (BOCCTaHaBnMBaKLLIMX W HeBOCCTaHaBnueawwmx). Fomo- u retepononucaxapugbl. OTaenbHble
npeacTaBuUTENN, pacnpocTpaHeHre B NPUpPoAe, 3HayeHme.

47. AMnHocoeauHeHns. AMUHbI. AMUHOKMCIOTBI. Knaccudunkauus, nsomepusi, HomeHknartypa. Pacnpoctpa-
HeHWe B npupode. 3amMeHMMble W He3aMeHMMble aMWHOKMCNOTL.. Cnocobbl nonydeHus w  uanko-
XMMWUYECKME CBOWCTBA aMUHOKMCHIOT.

48. bBenku. OnpegeneHue, knaccudmrkaums, pacnpocTpaHeHMe B nNpupoge, 3HavyeHne B MpoLecce XusHe-
OEATENbHOCTU XMBOTHBIX U pPacTUTENbHbIX OpraHu3mMoB. Puanuyeckme M XUMMYECKME CBOWCTBa Oenkos.
LiBeTHble (KayeCTBEHHbIE) peakuun Ha b6enku.

O6pazey,
depepanbHoOe rocynapcTBeHHOe GloaxeTHOE obpas3oBaTenbHOE yupexaeHme
BbicLero obpasoBaHus
«OMCKMIN rocyaapCTBEHHbIN arpapHbI yHMBepcuTeT uMenu MNM.A. CtonbinnHa»
Kadegpa mateMaTU4ecKkux U eCTeCTBEHHOHAYYHbIX AUCLMMSIVH

3K3AMEHALIMOHHBbIW BUNET Ne1
no gncumnnuHe «XumMmsa»

1. OKkncnNUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 9NIEMEHTOB. 3aKOHOMEPHOCTb U3MEHEHMUS OKUCIU-
TerNbHO-BOCCTAHOBUTENMbHbLIX CBOWCTB 3N1EMEHTOB B nepuogax v rpynnax. Metannuyeckne un Hemetannmye-
CKue anemeHTbl B nepnoguyeckon cucteme .M. Mengeneesa.

2. Onektponus. CyLHOCTb Npouecca anekTponusa. fAsneHne nepeHanpsikeHus. MNMoHAaTne 06 nHepT-
HbIX (HEPACTBOPUMbIX) U aKTUBHbLIX (PaCTBOPUMbIX) aHOAAX.

3. CocTaBbTe ypaBHEHUSA peakuMin, KOTOPbIE HY)XHO NMPOBECTU AJ1A OCYLLEeCTBEHUSA Cneayowmx npe-
BpaLlEeHUN:

Be — BeCl, — Be(OH), — Nay[Be(OH),] — BeSO,. lNpuBeanTe Ha3BaHUSA NCXOOHbIX COEQUHEHUIA U NPO-
AYKTOB peakLumu.

9.4.1 WWKAJNA U KPUTEPUN OLLEHUBAHUA

PesynbTaTtbl 3Kk3amMeHa onpeaenstoT OLeHKaMU «OTIANYHO», «XOPOLUOY», «yOOBETBOPUTENBHOY», «He-
yaooBneTBOpUTESTTIbHO» U 06BbABNAT B AeHb 3K3aMeHa.
- OUEHKY «OmJUYHO» BbICTABMSOT o0b6ydyaloWwemMycs 3a MOMHOe W MNPOYHOE 3HaHWE MPOrpPaMMHOro
mMaTepuana B 3agaHHOM 06beme;
- OUEeHKa «Xxopowo» CTaBWUTCA oOOy4valollemMycs 3a MpPOYHOE 3HaHWe MporpaMMHOro Matepuana npu
Mario3HauYnUTEeNbHbIX HETOYHOCTSIX;
- OLEHKa «ydosriemeopumeribHO» CTaBUTCA oby4yatollemMycs 3a 3HaHMe matepuana ¢ npobenamm, HETOUYHO-
CTAMU, owmnBKamMm, Npu OTCYTCTBUM NMOHUMAHWUSI OCHOBHbIX MOHATUN;
- OLEHKY «HeyJOoBNeTBOPUTENbHO» BbICTaBNSAOT 00y4YatoLemMycsl 3a He3HaHNe OCHOBHbIX MOHATUIA, rpyOble
OLLMBKWN, HU3KYIO XUMUYECKYLO KYNbTYpY.

BbiCTaBneHME OuUEHKM OCYLLECTBIAETCA C Y4ETOM OMNMCaHWs rokasaTernen, KpUTEpUEB M LUKan OLEeHUBaHWS
KOMMETEHLMIA No AUCLMMNUHE, NpeacTaBneHHbIX B Tabnuue 1.2

10. UHdhopmaunoHHoe n meToguveckoe oGecrnedyeHne y4eGHOro npouecca No AucuUnnvHe

B cooTBeTCcTBUM C OEWCTBYIOLLMMU FOCYAapCTBEHHbIMKM TpeboBaHWsAMU ONd peanu3aumm yyebHoro
npouecca no aucumniuHe obecneumnBatoLlern kadenpon paspabaTbiBaeTcs U NOCTOSHHO COBEPLUEHCTBYETCS
yyebHo-meToanyeckun komnnekc (YMKL), cooTBeTCTBYHOLMNI AaHHOW paboyen nporpamme 1 npunaraemblii
K Hel. [Npu paspaboTtke YMK[ kadenpa pykoBoACTBYeTCSH YCTaHOBMNEHHbIMW YHUBEPCUTETOM TpeboBaHMAMM
K ero CTpykType, coaepxaHuio n ogopmnenmno. B coctas YMK[ BXogaT nepeymcrnieHHble HUXe 1 apyrue
WUCTOYHUKUN Y4ebHOM 1 y4ebHO-MeToan4eCcKkon UHopmMaLumn, cpeacTasa HarnsaHOCTU.

OnekTpoHHasa Bepcusa aktyanbHoro YMKI, agantupoBaHHas Ana obydyarolmuxcs, BbICTaBnsieTcs B
WH(popmaLMoHHO-06pa3oBaTeNLHOM Cpeae yHnBepcuTeTa.
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B pamkax OCBOEHWs1 OUCUUNINHBI UCNOMb3YHTCS y4ebHble maTepmanbl «Obwas xumusa» (OTkpbiToe
obpasoBaHue https://openedu.ru/, HUTY «MUCuUC»), ccoinka (https://openedu.ru/course/misis/CHM/)

NEPEYMYEHb
nuTepartypbl, peKOMeHAyeMon ANA U3y4eHUs AUCLMUNIIVHDI
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