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BBEAEHUE

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

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

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

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

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

YBaxaemble obyyvarowmecs!

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

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



1. MecTto yye6GHOM ANCLMNIINHBbI B NOATOTOBKE BbIMYCKHUKA

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

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

B xo00de oceoeHust ducyuniuHbl 06y4yaroujulicsi OOSIKeH:

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

BJl1laAeTh. HaBblkaMUN BbIMNOJIHEHUA OCHOBHbIX XMMUNYECKNX naGopaToprlx onepauw?l;

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

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

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

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

KomneTteHuun,
B hopmMupoBaHumn
KOTOpbIX 3aA4eNCTBO-
BaHa gucumniuvHa

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

Koa v HaumeHoBa-
HMe MHOUKaTopa

BOCTMXKEeHUN
BflageTb HaBbl-
KOoMneTeHuUun 3HaTb U yMeTb genaTb
Kon HanmMeHoBaHue g Kamu
noHMMaTb (mencTtBoBaTh)
(MMeTb HaBbIKN)
1 2 3 4
O6wenpocdeccnoHanbHble KOMNEeTeHLUU
OlK | CnocobeH pewatb | NO-1onk1 3HaeT YmeeT Brnapeet HaBbikamu
-1 TUMNOBbIE 334a4M JleMoHCTpUpyeT 3Ha- OCHOBHbIE XMMW- | UCMOMb30BaTb BbINOMTHEHUSI OCHOB-
npodeccmoHarnb- HME OCHOBHbIX Yyeckme NoHATUSA XMMUYECKme HbIX XMMUYECKMX Na-

HOWM OeATenbHOCTH
Ha OCHOBEe 3HaHWi
OCHOBHbIX 3aKOHOB

3aKOHOB MaTtemMaTtu4ye-
CKUX, eCTeCTBEHHOHa-
Y4YHbIX 1 o6u.|,er|po-

M 3aKOHbI, OCHOB-
Hbl€ XMMU4eckne
3NeMeHTbIl N nX

3aKOHbI N cBeae-
HUS1 O CBOMCTBaxX
OpraHnyeckmx u

©opaTopHbIX onepa-
umn

MaTeMaTUu4eckux, CbeCCVIOHaJ'IbeIX avc- coegunHeHud, HeopraHn4yeckmnx

€CTeCTBEeHHOHayu4- LUMNNH, Heobxo- cBegeHnsa o BellecTB, Npn

HbIX U o6menpo- ONMbIX ANg peLleHns CBOWCTBax He- obocHoBaHUKN

deccnoHanbHbIX TUNOBbIX 3a4a4 B OpraHn4yeckux u npuémos perynum-

ONCUUNIKUH C npu- obnactu arpoHoMumn OpraHn4yecKkux co- | poBaHUA NMUTaHUA

MeHeHnem eanHeHnn pacteHun, npu-

VIHd)OpMaLI,MOHHO- MeHeHusd yp,06pe-

KOMMYHUKaLUOH- HUIA n nectnyu-

HbIX TEXHOMOrNMN 0B
NO-20nk-1 MoHnmaet Ywmeet Bnapeet HaBblkamu
Vlcnonb3ye'r 3HaHnga npuHUUNbl NC- NPUMEHATb 3aKnagku n npoeene-
OCHOBHbIX 3aKOHOB Nnonb30oBaHUA OCHOBHbIE XUMU- HUA na60paToprlx

mMaTeMaTU4eCKux u
€CTECTBEHHbIX HayK
ONns pelueHust
CTaHOapTHbIX 3aaad B
arpoHoOMum

OCHOBHbIX XUMU-
YECKMX 3aKOHOB
AN peLeHnst
cTaHOapTHbIX 3a-
[ay B arpoHOMUK

YeCKne 3aKOHbI
anga peweHuna
CTaHOapTHbIX 3a-
Aad B arpoHOMUn

OMbITOB, aHanNMn3oB
pacTUTenbHbIX N
NOYBEHHbIX
obpasuos




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

MHaekc u Ha-
3BaHuNe
Komne-
TEHUUK

Kop nHauka-
TOopa #o-
CTUXEHUN

KOMMNeTeHunn

MHaukaTopbl Komne-
TeHUMK

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

YpPOBHU CHOPMMPOBAHHOCTN KOMMETEHLUM

KoMneTeHuus He cchopMu-

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

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

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

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

YMEHUI, HAaBbIKOB U MOTU-

BaLMK B LileSIOM JOCTaTou-

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

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

®opmbl 1 cpea-
CTBa KOHTpOns

dopMmpoBaHus
KOMMNEeTEeHLNI

KpuTepumn oueHnBaHms

OlnK-1

WA-1onk1

MonHoTa 3HaHuNn

3HaeT

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

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

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

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

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

YuebHoe
MopTdponuo.
Ok3ameHaLMoH-
Hbl€ BOMPOCHI.

eanHeHU Ha BOMPOCHI ECTb HETOY-
HOCTW, JonyckaeT
OLUMGKN B peLleHnn aKe-
nepuMeHTasnbHbIX 3aday
Hanuuune ymennit Ymeet O6yvatowmincs He ymeeT Obyvatowmiicsa He yBe- | Obyuatowmiics gonyckaeT | Obydatowmincs ceoboa- YuyebHoe
1cnonb3oBaTh XM- | UCMONb30BaTh XMMUYECKUE PEHHO UCNONb3yeT XK- He3HauuTerbHble OLUMOKA | HO UCMOMb3yeT XMMUYe- MopTchonuo.
MWUYECKME 3aKOHbI | 3aKOHbl U CBEAEHUS O MUYECcKMe 3aKOHbI 1 npy UCNONb30BaHUN XU- CKMe 3aKoHbl U cBefe- 3K3aMeHaLmoH-

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

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

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

MUYECKNX 3aKOHOB U CBe-
OEeHuU O CBOMCTBax opra-
HUYECKMX U HeopraHuye-
CKMX BELLEeCTB, Npyu
06OCHOBaHUM NPUEMOB
perynupoBaHusi MTaHusi
pacTeHuin, NPUMEHEHNN
yaobpeHuii 1 nectuumaos

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

Hbl€ BOMNPOCHI.

Hann4ne HaBbIKOB

Bnapgeet HaBblI-

Obyvatowmncs He Bnageet

Obyvatowmincs Bnageet

Obyyatowmincs Bnageet

Obyvawwniica Brnageet




(BnapgeHue onbiToM)

KamMu
BbIMNONTHEHNA

HaBblKaMW BbINOJIHEHUA
OCHOBHbIX XUMWU4YECKUX Nna-

HaBblkaMK BbINOSTHEHUS
OCHOBHbIX Nnabopartop-

HaBblkamMV BbIMOSTHEHUS
OCHOBHbIX NabopaTopHbIX

HaBblkamy 06paboTku
pesynbTaToB

Onpoc; BbINOsHe-
Hve nabopaTop-

WA-20nk1

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

HUW XUMUYECKMX UCCefo- | Tauuu pe3ynbTaToB Xu-

BaHUIA; MWUYECKNX nccneposa-

HWUA
MonHoTa 3HaHWn MoHumaeT Ob6yuaroLmiics He NoHNMa- Ob6yuarowmiica nmeet Ob6yuatowmiica nmeeT He- | Obyuvatowmiics B non- YuebHoe

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

OCHOBHbIX XUMU-
YeCKUX 3aKOHOB
ansa peweHuna
CTaHAapTHbIX 3a-
Aad B arpoHOMUN

3aKOHbI AN peLLeHns
CTaHAapTHbIX 3ajay B ar-
poHOMUU

HbIX XMMUYECKNX
3aKOHOB NS pelleHns
cTaHZJapTHbIX 3agay B
arpoHOMUM

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

OCHOBHbIE XMMUYECKME
3aKOHbI A5 peLleHns
cTaHZJapTHbIX 3agay B
arpoHOMMK

Hbl€ BOMPOCHI.

Hanuune ymenui

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

Ob6yuarowmnincs He ymeeT
pellaTb pacyéTHble 3agaun
WU NPUMEHNTL TeopeTuye-
CKMe 3HaHWS K PELLEHMIO CU-
TyaUMOHHBIX 3aaa4

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

Obyyatowwmincs gonyckaet
Mario3HauuTernbHbIe He-
TOYHOCTU B

peLueHun 3agay

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

3TOM 3HaHUA OOMOJTHU-
TenbHOro matepuana.

YuebHoe
MopTtdonuo.
OK3amMeHaLWoH-
Hble BONPOCHI.

Hanuuyune HaBbIkoB
(BnageHue onbiToM)

BnageeT HaBbl-
Kamu

3aKnagkm u
npoBeaeHusi na-
6opaTopHbIX
OnbITOB, aHanu-
30B pacTuTenb-
HbIX Y MOYBEHHbIX
o6pasuoB

Ob6yuaroLwmiics He BnageeT
HaBblKaMW NPOBELAEHNS XU-
MMWYECKOro aHanmsa pas-
JNINYHBIMU MeTOoAaMM

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

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

Ob6yuvatolmiics Bnageet
HaBblkamn 06paboTkm
pe3ynbTaToB 3KC-
nepvMeHTa, CpaBHEHUSsI
MX C AaHHbIMU NUTepa-
Typbl U MHTEPNpeTaLmn
pe3ynbTaToB XMMu4e-
CKMX UccnegoBaHui

Onpoc; BbINonHe-
Hue nabopartop-
HbIX paboT




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

YPOBHMN chOPMMPOBAHHOCTY KOMMETEHLUN

KOMneTeHUuna He

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

XapakTepucTuka chopMUpPOBaHHOCTU KOMMETEHLMN

WHaexc n Ha- Kog nHauka- Mokasarerns KomneTeHuuMs B NonHoMm 1. CchopMUPOBaAHHOCTb KOMMETEHLIMM COOTBETCTBYET MUHUMANbHLIM
3BaHMe Topa ao- WHaukaTophi OLEeHMBaHNA — Mepe He cchopmumpoBaHa. | TpeboBaHusiM. MIMetowmnxcst 3HaHWiA, YMEHWI, HAaBLIKOB B LIENOM AoCTa- ®Popmbl 1 CpeAcTBa
KoMne- CTKEeHUN KOMNEeTEHLMM 3HaHUA, YMEHWS, | [metoLymxcsa 3HaHWUIA, TOYHO ANS pelleHns npakTuyeckunx (npodeccrnoHanbHbIX) 3agad. KOHTpOnA d)OPMVIPOHBa-
TeHLMN komne- HaBbIkW (BNaZe- | yMeHWit 1 HaBBIKOB Heo- | 2. ChOPMUPOBAHHOCTb KOMAETEHLMM B LIETIOM COOTBETCTBYET Tpebo- HWS KOMNeTeHUMn
TeHuun HUsl) CTaTOYHO ANsi peLleHns BaHUAM. VIMetoLumxcsl 3HaHUIM, YMEHUIA, HAaBbIKOB U MOTUBaLWM B Le-
npakTu4ecknx (npodec- 1IOM JOCTaTOYHO AN PELUEeHNS CTaHAaPTHbBIX MpakTu4eckux (npodec-
CMOHarnbHbIX) 3agay CMOHarnbHbIX) 3afay.
3. ChopMMpPOBaHHOCTb KOMMETEHLMMN MNOMHOCTLIO COOTBETCTBYET
TpeboBaHusAM. VIMeloLmMXca 3HaHWI, YMEHUI, HABbIKOB U MOTUBaLWUM B
NOSHOM Mepe [4O0CTaTOYHO ANS PELUeHUs CMOXHbIX MPakTU4eckux (npo-
beccmoHanbHbIX) 3agau.
KpuTepuu oueHnBaHus
OnK-1 NO-1onk- [NonHoTa 3HaHun 3HaeT ObyuyatoLumincst He 3HaeT 1. 3HaeT OCHOBHbIE MOHATUSA, 3aKOHbI, METOAbI U MOAENN XUMNYECKNX YyeGHoe nopTconuo,

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

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

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

3aKknynTensLHoe Te-
cTupoBaHue (no
pesynbTatam ocBoe-
HWS OUCLMNNNHBI)

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

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

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

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

yAobpeHuii 1 necTMUMaos.

2. [onyckaeT He3HaunTeNnbHble OLIMOKM NPU UCMONb30BaHUN XUMUNYeE-
CKUX 3aKOHOB U CBEAEHWUI O CBOMCTBAX OPraHUYecKMX U HeopraHuye-
CKMX BeLLecTB, Npu 060CHOBaHUW NPUEMOB PErYNINPOBAHUS MUTaHUS
pacTeHui, NnpuMeHeHnn yaobpeHnii 1 necTMumMaos.

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

pesynbTaTam 0CcBOe-
HUS OUCLMNIAUHBI)

Hanunuve HaBblkoB
(Bnapexve
OMbITOM)

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

O6yuatolumiicst He Bnage-
€T HaBblKaMu BbIMOJTHe-
HWUSI OCHOBHbIX XMMUYe-
CKux nabopaTopHbIX one-
paummn

1. BnapeeT HaBblkaMu BbINOMHEHNS OCHOBHbIX NlabopaTopHbIx onepa-
umn (pacTBopeHune, unbTpoBaHne, HarpesaHve u T.4.);

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

Onpoc; BbINONHeHne
nabopaTtopHbIx paboT




TOPHbIX onepa-
umn

3.BnapeeT HaBblkaMy 06paboTkn pe3ynbTaToB 3KCNEPUMEHTA,
CPaBHEHUS UX C AaHHbIMW NUTepaTypbl U MHTEPNpeTaLnn pesyrnbTaTos
XMMUYECKMX UCCreqoBaHuUiA

NO-2o0nk-

[NonHoTa 3HaHun

MoHumaeT
NPUHLMMBI UC-
nosnb3oBaHus
OCHOBHbIX XMMMU-
YEeCKMX 3aKOHOB
Onsi peLleHnst

ObyuyatoLumincst He
NMoHMMaeT, KaK UCMornb30-
BaTb OCHOBHbIE XMUYe-
CKue 3aKOHbI A4S peLue-
HWSI CTaHOaPTHBIX 3a4ay
B arpoOHOMMU

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

2. OByyaloLmMiics UMeeT He3HauMTeNbHble 3aTPyAHEHUS B MOHUMaHUM
UCMONb30BaHNS1 OCHOBHbIE XMMUYECKME 3aKOHbI AS PeLleHNst
CTaHOapTHbIX 3a[a4 B arpOHOMMUM.

3. OByyaroLumiics B MOSHOW Mepe NoHMMaeT

Y4yeGHoe nopTdonuo,
3aKnoYMTENBHOE Te-
cTupoBaHue (no
pe3ynbTaTam ocBoe-
HUS1 AUCLMNIWHBI)

cTaHOapTHbIX KaK MCrosib30BaTb OCHOBHbIE XUMUYECKME 3aKOHbI A5 peLleHns
3ajad B ar- CTaHAapTHbIX 3aAay B arpOHOMUM.
pOHOMUM

Hanuune ymenuin Ymeet ObyuvatoLumincst He ymeeT 1. ObyyaroLwmincs UcnbITeiBAET 3aTPyAHEHUS NPU PELLEHNN PACHETHBIX Y4yeGHoe nopTdonuo,
NpUMEHATb NPUMEHATb OCHOBHbIE XW- | U CUTYaLMOHHbIX 3adad 3aknumTenbHOE Te-

OCHOBHblE XUMU-
Yeckue 3aKOHBb!
ANs peLleHns
CTaHAapTHbIX
3apaq B ar-
poHOMUK

MUYECKME 3aKOHbI A
peLLeHUst CTaHaapTHbIX
3afiay B arpoHOMUU

2. ObyyaroLmics gonyckaeT Manos3HaunTeNbHble HETOYHOCTU B
peLueHnn 3agay

3. OBbyyaroLumics cBoboAHO CrpaBnseTcs ¢ NOCTaBAEHHbIMU
3aa4amu, 06OCHOBbLIBAET NPUHATBIE PELLEHNS, MOKa3biBasi Npu
3TOM 3HaHUSA AOMNONHUTENbHOIO Matepuana.

cTupoBaHue (no
pesynbTatam ocBoe-
HWS ANCLMNMANHDBI)

Hanuune HaBbIkOB
(BnageHue
OMbITOM)

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

He Bnapeet

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

1. BnageeT HaBblkamu BbINOMHEHNS OCHOBHbIX NTabopaTopHbIX onepa-
uun (pacTBopeHue, punbTpoBaHue, HarpeeaHue 1 T.4.);

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

3.Bnapeet HaBblkamy 06paboTku pe3ynbTaToB 3KCNEPUMEHTA,
CpaBHEHUS UX C AA@HHbIMW NUTEpaTypbl U MHTEpnpeTauun pesynbTaTtoB
XMMUYECKUX MCCriefoBaHuni

Onpoc; BbINOHeHne
nabopatopHbix paboT




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

2.1 OpraHu3auMoHHas CTPYKTypa, TPYAOEMKOCTb W MiaH N3yYeHust ANCUUNIIUHbI

TpyaoemkocTb, Yac
- cemecTp, Kypc*
Bua y4eBroi paGore! 0OYHasg opma 3a04Haga chopma
1 cem. 2 ceMm. 1 Kypc 2 Kypc
1. AyanTopHble 3aHATUA, BCero 30 46
- Nekumm 16 20
- MpaKTUyeckne 3aHaTMS (BKNoYas ceMmmnHapbl) 2
- nabopatopHbie paboThbl 14 24
2. BHeayauTopHasi akageMuyeckas pabora 42 62
2.1 ®dukcupoBaHHble BUAbl BHEAyAUTOPHbIX CAaMOCTOATENbHbIX 10 10
paborT:
BbinonHeHve u cgava/3awmTa MHAMBMAYanbHOro/rpynnoBoro 3aga-
HUS B BUae™™
- MHAMBKUAYasnbHble 3a4aHNns 10 10
2.2 CamocTosiTenbHOE N3y4yeHue TeM/BONPOCOB NporpaMmmbli 10 12
2.3 CamonofroToBKa K ayAUTOPHbLIM 3aHATUAM 14 26
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-OLe-
HOYHbIX MepPONpPUATUAX, IPOBOANMBIX B PAMKAX TEKYLLIEro KOHTPO- 8 14
N5t OCBOEHUS AMCUMMIUHBI (3@ UCKTIOYEHUEM y4mEHHbIX 8 nn. 2.1 —
2.2):
3. Mony4yeHune 3a4éTa NO UTOramMm OCBOEHUSI AUCLIMMNJIVHDI
3. NoaroToBka U caaya ak3ameHa NO UToraMm 0OCBOEHUA AUC- 36
LUNNUHBLI
Yachbl 72 144
OBLUASA TpynoeMKOCTb ANCLUUNIUHbBI: 3aueTHbIC SAMAMLE! > 2
lMpumeyaHue:
- cemMecmp — ona OYHOM 1 OYHO-3a04HON (bOprI 06yLIEHVIF|, Kypc — ona 3a04HON CbOprI O6yHeHMF|;
** — KP/KI, pedbepaTa/acce/npe3eHTaumm, KOHTPOnbHOM paboThl (Ans obyyaroLwmxcs 3ao4Hon opMbl 06yyeHus1), pacyeTHo-rpaguye-
CKOW (pac4eTHO-aHanuTu4eckon) paboTbl 1 ap.;

2.2. YKpynHéHHaa copepxaTenbHas CTPyKTypa ydebHoOM AucumnnuHel n obwas cxema eé peanusauum B y4eOGHOM
npowecce

TpyaoemKocTb pasgena u eé pacnpegene-
HWe no BMaam y4ebHon paboTbl, uac.

AyautopHast paboTa BAPC

3aHATUA

Homep u HaumeHoBaHue
pasgena AnCUMNIINHBI.
YKpYyNHEHHbIE TEMbI pa3gena

Obuwasn
BCEro
nekuum
(BCex popm)npakTuyeckmne
nabopa-TopHble
BCEro
dukcnpoBaHHble BUAbI

dopma pybexxHOro KOHTponsi No pasgeny
S[NeNe komneTeHumit, Ha POPMUPOBaHME KOTOPbLIX OPUEHTUPOBAH pasaer

1 2 13 ] 4 5 6 7 8 9

OyHasa dopma 06yyeHus

I cemecTp

N

OCHOBHbIE XMNYECKNE MOHATUS N 3aKOHbI 10 4 4 6 Tect OnK -1

2 |CTpoeHue BellecTBa. 22 | 10 6 4 12 Tect OnK -1




Obwue 3aKOHOMEPHOCTY MPOTEKaHNA XMMM- 14 6 4 2 8 Tect OonK -1
YeCKMX peakumi.

4 |PacTtBopbl. 26 | 10 6 4 16 Tect OnK-1
WToro 72 | 30 | 16 14 42 10
[pomexyTo4Has aTTecTaums 3aver

II cemecTp

5 |KomnnekcHble coeguHeHUs. 6 4 2 2 2 Tect OnK -1

6 |OnekTpoxvMmMuyeckmne npoLecchl. 8 4 2 2 4
BBegeHne B aHaNMTUYECKYH XMMUIIO. 12 6 2 4 6

7 |BBegeHue B KONMYECTBEHHbIN aHanus. 22 | 14 6 8 8 Tect OnK -1
DU3nKo-xnmmyeckne MeToabl aHanmaa. 6 6 Tect OnK -1
BBegeHve B OpraHMy4eckyto Xummio 20 6 2 2 2 14 Tect OlMnK -1
Knucnopogcoaepxalume opraHMyeckne coegm- 10 4 2 2 6 Tect OnK-1
HEHUs.

8 | Nunuasl. Yrnesogpi. 10| 4 | 2 2 6 Tect OMnK -1
AMUHOCOEOVHEHMS. 10 4 2 2 6 Tect OnK -1
Monumepsl. 4 4 Tect OlNnK -1

108 [ 46 | 20 2 24 62 10
Wtoro no ancumnnvye| 180 | 76 | 36 2 38 | 104 20

3. O6wue opraHM3aLoOHHbIe TpeboBaHUA K y4yebHon paboTe obyyvarowerocs
3.1. OpraHusauus 3aHATUM U TpeGoBaHUA K y4ebHoM paboTe oGyyaroLlerocs
OpraHusaums 3aHATUIA NO AUCLMNIMHE HOCUT LUMKIMYeckuid xapakTep. o Tpem pasgenam npeaycmoT-
peHa B3aMMOyBsi3aHHas Lenoyvka y4yebHbIx paboT: nekums — camocTosiTenbHas paboTta obydaroLmxcs
(ayauTopHas 1 BHeayamTopHas). Ha 3aHsTuax cTydeHuveckas rpynna nonydvaeT 3agaHus U pekoMeHaauuu.
[nsi cBOeBpeMEHHONM MOMOLLM OByvYatoMMCst NPU U3YyYEHUN OUCLMUMNNMHBI Kadheapo OpraHusytoTcs
NHAVBUAYarsbHbIE U FPYNNOBbLIE KOHCYNbTaUMK, yCTaHaBNMBAETCA BPEMS MPUEMA BbINOSTHEHHbIX paboT.
YuuTblBas cTaTyCc AMCLUMMNUHBI K €€ M3YYeHWI0 MNpeabsiBsiioTCs Cneayllive opraHvM3auMoHHbIe
TpeboBaHusi;;
- 06s3aTenbHoe nocelleHne obyyatoLmMmMest BCeX BUOOB ayaUTOPHbIX 3aHATUN;
- BefdeHue KOHCMNeKTa B Xoae JNeKUNOHHbIX 3aHF|TI/Iﬁ;
- Ka4yeCTBEHHasi caMOCTOsITENbHAs NOArOTOBKA K MPaKTUYECKUM 3aHSTUAM, akTUBHas paboTa Ha HUX;

- aKTMBHas, pUTMMUYHAA CaMOCTOSTENbHasA ayauTopHas M BHeayauTopHasd paboTta oby4varouierocs B
COOTBETCTBMM C NNaHOM-rpadmkom, NpeacTaBneHHbIM B Tabnuue 2.4; cBoeBpeMeHHas caada npenoga-
BaTesio OTYETHbIX JOKYMEHTOB M0 ayAMTOPHLIM W BHEayaAUTOPHbLIM BraaM paborT;

- B CMyYae Hanuumsa nponyLeHHbIX obyyarlolwmMes 3aHATUAM, HeOBX0AMMO NOMYYNTb KOHCYNbTaLmMio
no NoaroToBke 1 0OYOPMIEHUIO OTAENbHbLIX BUAOB 3adaHWUi.
[ns ycnewHoro ocBoeHus AMcuMnnnHbL, obydalowemMycs npegnaraloTca y4ebHo-UHGDOPMaLMOHHbIE
NCTOYHUKW B BuAe y4ebOHOW, y4ebHO-MeToaMYEeCKON NTepaTypbl No BCEM pasgenam.

3.2 Ycnosua gonycka K doopmam KOHTpons
B pamkax usy4yeHunst gucLUUnivHbl NpeaycMoTpeHbl ABE (OpPMbl KOHTPOIS:
- MO UToram NepBOro cemecTpa — 3a4erT;
- MO UTOoram BTOPOro CEMecTpa — 3K3aMeH.

3.2.1 YcnoBusa gonycka K 3aJyeTy

3aueT aBnseTcss GOpMON KOHTPOS!, KOTOPbIM BbiCTaBnsAeTcsa oby4darowemMycs corrnacHo «llonoxeHus o te-
KyLLleM KOHTpOJsle yCneBaeMOoCTU, MPOMEXYTOYHOM aTTecTauumn obyyatoLmxcsi no nporpammMam Bbicllero obpasosa-
Hua (bakanaepuat, cneuvManuTeT, MarucTpatypa) u cpegHero npodeccmoHansHoro obpasosaHusa B ®re0OY BO
Owmcknii TAY, BbINOMHMBLLUEMY B NONTHOM 0ObeMe BCe nepeduncrneHHble B n.2-3 TpeboBaHus K yyebHon pabore,
npoLueLemMy Bce BMAbl TECTUPOBAHWS, cAaBLIEMY UHAMBUAYArNbHOE 3agaHne. 3a4eT BbiCTaBnsieTcsi No utoram 1
y4yebHOro cemectpa. B crnyyae He MNOMHOIO BbIMONIHEHMS YKa3aHHbLIX YCMOBWUA MO YBaXXUTENbHOW NPUYUHE,
CTYOEHTY MOryT ObITb NPeAnOXeHbl MHAMBUAYanbHbIE 3a4aHKs MO NPoNyLleHHOMY y4eOHoMY MaTepuany.

3.2.2 YcnoBusa gonycka K 3K3aMeHy

Ok3ameH sABnseTcs opMon KOHTPONS, KOTOPLIN BbICTaBNAeTCA obyvarowemycs cornacHo «llonoxeHus o
TeKyLLeM KOHTPOre ycrneBaeMoCTh, MPOMEXYTOYHON aTtTecTaumm obyyarLwmxcs no nporpammam Bbicliero obpaso-
BaHus (GakanaBpuvaT, cneumManuTeT, MmarmctpaTypa) u cpegHero npodgeccunoHansHoro obpasosaxus B POy BO
Owmcknn TAY, BbINOMHMBLUEMY B MOSTHOM OObeMe BCe nepeduncrieHHble B n.2-3 TpeboBaHus K yvyebGHonm pabote,
npoweawnin Bce BuAbl TECTUPOBAHUSA, BbIMNOMHEHWS MHOVBUAYaNbHOrO 3adaHWs Ha MONOXWUTENbHYK OLUeHKy. B
crnyvyae He MOJIHOro BbIMOSIHEHUS YKa3aHHbLIX YCMOBUA MO YBaXXUTEMbHOW MpUYMHE, CTYLEHTY MOryT ObITb
npeanoXeHbl NHAMBUAYanNbHbIE 3a4aHMs MO NPONyLWeHHOMY y4ebHoMy MaTepuany.

4. JleKUMOHHbIe 3aHATUA

[ns nayyaroLwmx QUCUMNINHY YATAOTCA  NEKLUM B COOTBETCTBUM C MiaHOM, NpeacTaBneHHbIM B Tabnvue 3.
Tabnuua 3 - JIeKUMoHHbIN Kypc
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Howmep

TpyaoemkocTb Mo
© asgeny,4ac.
[= s paspeny MpumeHsieMble NHTEp-
o8 5 Tema nekumn. OCHOBHbIE BONPOCHI TEMbI Ounas 3aounas aKTUBHBIE hOPMBbI
X
[w]
] 2 cdopma dopma
| cemecTp
1 Tema: CTpoeHve aToma. 6 Ilekuma-susyanusauns
2 1) KBaHTOBO-MexaHu4eckasi Mofenb atoma. KBaHToBbIE Yncna.

11




2) MpuHUMN HaMMeHbLUEe aHeprun aTtoma: 3anpet Maynu, npasu-
no XyHaa, npaeuno KneykoBckoro. neKkTpoHHble hopmynbl
MHOTO3/TEKTPOHHbBIX aTOMOB.

3) Mepuoamnyeckuii 3akoH 1 nepuoauyeckas cuctema [.M.Mexge-
neesa. Cucremartmka XMMUYECKUX SI1EMEHTOB.

4) Meproamnyeckn N3MeHsLLNECH XapakTePUCTUKN aTOMOB U
CBOWVICTBA 9/1EMEHTOB

Tema: Xvmun4yeckas cBsi3b U CTpOEHne MOJeKyI.

1) OCHOBHbIE TUIMbI XMUMWUYECKOI CBSA3N.

2) KoBaneHTHas cBA3b.

3) OcHOBHble NONOXeHUss MeTofa BaneHTHbIX cBsiden (BC)

Tema: OcHOBbI TEpMOAVHAMUKN

1) TepmoguHamMuyeckas cuctema, TepMOAMHAMUYECKUE NOTEHLM-
anbl, PYyHKUMK. MIsMeHeHne TepMoanHamMmu4eckmx yHKUni npu
XMMUYECKUX NpoLieccax.

2) MNepBbii U BTOPOW 3aKOHbI TEPMOAVHAMUKN.

Tema: O6Lme 3aKOHOMEPHOCTU NPOTEKAHUST XMMUYECKUX
peakumn.

1) FomMoreHHble 1 reTeporeHHble xumm4yeckue npouecchl. Cko-
pPOCTb M MEeXaHM3M peakuuii. 3aBUCMMOCTb CKOPOCTU peakumin ot
pas3nu4HbIX hakTopoB.

2) XuMuueckoe paBHoBecue. KOHCTaHTa XMMUYEeCKOro paBHoBe-
cus, MNpuHumn Jle-LWaTenbe.

Jlekumsa-susyanusaunsi

Tema: PacTtBopbl.

1) O6Las xapakTepucTmka.

2) Cnocobbl BblpaXKeHNst KOHLEHTpaLMn pacTBOPOB.

3) AncnepcHble cuctembl. Konnouas! U KonnouaHble pacTeopbl.

4) Teopusi aNeKTPONUTUHECKON AnccoLmaumm.

5) M'mgponus conew.

neKLlI/IFl-BI/ISyaJ'II/BaLU/Iﬂ
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Il cemecTp

Tema: KoMnnekcHble COeanHEHUS.

1) Knaccudmkaums n HomeHknaTypa KOMNIEKCHbIX COeOUHEHMN.

2) OcoB6EHHOCTY CTPOEHUS, XMMUYECKOW CBSA3U 1 AUCCOLMaLNN.

3) MoHATME O KOHCTaHTe HECTOWKOCTU U KOHCTaHTE YCTOWYMBO-
CTW.

ﬂekuwﬂ-smsyanmsauwﬂ

Tema: OKMCIIUTENbHO-BOCCTAaHOBUTESbHbIE peakuuun

1) OcHoBHble NoHATUS, knaccudukaunst OB peakuuin

2) Cnocobbl ypaBHmBaHuA OB peakuuii: MeTo aneKkTpoHHoro ba-
naHca, MeToz nonypeakumm

3) BnusiHuwe cpegpl Ha npoTtekaHve OB peakuui.

4) OB noteHuuman.

ﬂekuwﬂ-smsyanmsauwﬂ

Tema: BBegeHue B aHaNMTUYECKY0 XMMUIO.

1) OCHOBHbIE MOHATUS N NPEAMET aHaNNTUYECKON XVMUW.

2) [MoHsATHE 0 KayecTBEHHOM aHanuse. MeToabl Ka4eCTBEHHOro
aHanusa.

3) Knaccudpmkaumsi MOHOB.

JNekumsi-Bmsyanusauus

Tema: BeBegeHune B rpaBMMETPUYECKUIA aHaNKU3.

1) MeToabl, npnbopsl, nocyaa. AHAaNUTUYECKNE BECHI.

2) MpousseneHne pacTBOPUMOCTH, ycroBus oGpasoBaHns U pac-
TBOPEHWS 0CaAKOB.

JNekumsi-Bmsyanusauus

Tema: TUTpUMETpPUYECKUI aHanus.

1) OCHOBHblE MOHATUSA U pacyeTHblE POPMyIIbI.

2) MeTog HenTpanusauuu.

Tema: Pegokcmumetpusa. KomnnekcoHoMeTpus.

1) OB noteHunan. HanpaBneHue OKUCNUTENbHO-BOCCTaHOB-
TenbHbIX peakuum.

2) NepMaHraHaToMeTpus.

3) Obulan xapaKkTepucTMka MeToA0B.

4) TpunoHomeTpusi.

ﬂekuwﬂ-smsyanmsauwﬂ

7-

Tema: BBegeHue B opraHM4eckyto XMMumio

1) Teopusi xsumm4deckoro ctpoeHus A.M. bBytnepoBa n HomeHkna-
Typa OpraHN4eckunx CoeaMHEHNN.

2) MpocTpaHCTBEHHOE CTPOEHNE OpraHNYeCKNX COeaAVHEHW.

3) N3omepunsa opraHM4ecknx CoeguHeHun.

4) Tunbl XMMUYECKNX CBA3EN B OPraHN4eCKNX COeQUHEHNSAX.

5) OnekTpoHHble 3dhdeKTbl 3amecTUTENEN.

6) Tvnbl OpraHNYecknX peakumi.

Jlekumsa-snsyanunsaunsi

Tema: Jlunngpl. Yrnesogbl.

1) PacnpocTpaHeHue B npupoae, Guornor. posib, Knaccudukaums.

2) PU3NKO-XMMUYECKME CBOMCTBA.

3) OnTunyeckas nsomepus n Taytomepust. MNpoekunoHHble dopmy-
nbl Prepa, nepcnekTuBHble hopmynbl Xeyopca.

JNekumnsi-Bmsyanusauus

10

Tema: AMMHOCOEANHEHNS.

1) Knaccudpmkaums, dyHKUMOHanbHas rpynna.

2) AMUHBI, aMMHOCNINPTBI, amuabl kKucnoT. MNpeacraBuTeny u nx
3HavyeHne. MoYeBMHaA, €€ UCMONb30BaHNE B CENIbCKOM XO3ANCTBE.

3) AMUHoKMcNoTbI. Knaccudukauusi, uaomepusi, HOMeHKNaTypa.

JNekumnsi-Bmsyanusauus
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PacnpoctpaHeHune B npupoge. 3amMeHUMble U He3aMeHNMbIe
aMUHoKMcnoTbl. Cnocobbl NonyveHnst n PUsnKo-xMMmyeckne
CBOWNCTBA aMMHOKMCITOT.

4) benkn. Onpepenexue, knaccudukaums, pacnpocTpaHeHne B
npupoae, 3HayeHne B NpPoLecce XU3HeaeAaTeNbHOCTM XUBOTHbIX
N pacTUTenbHbIX OpraHu3MoB. Pr3nyeckne n XMmmnyeckme
cBoVicTBa 6enkos.

20
Obuas TpyA0EMKOCTb JIEKLMOHHOIO Kypca 36 X
Bcero nekuuii no y4ebHom gMcumnimHe: yac V13 HUX B MHTEPAKTMBHOW dhopMme: yac
- 0O4Hasa popma obyyeHus 36 - 04Hasa popma obyyeHus 5

lNpumeyaHus:

- MaTepuanbHO-TexHu4Yeckoe obecneyeHne NeKUMOHHOro Kypca — cM. MpunoxeHuve 6.

- obecneveHmne NEKUMOHHOro Kypca y4ebHon, y4ebHO-MeToanYeckon nutepaTypor U UHbIMU BUBINOTEYHO-UHGOPMALIMOHHBIMU
pecypcamn u cpegctesamn  obecneyeHus obpasosaTenibHoro npouecca — cM. Mpunoxennsa 1 m 2

5. J1a6opaTopr|e 3aHATUA NO gucumnIiinHe N NoAroToBKa K HUM

JlabopaTopHble 3aHSATMS MO KypCy NPOBOASATCS B COOTBETCTBUM C MTaHOM, NPEACTaBMEHHBIM B
Tabnvue 4.

Tabnuua 4 - NpuMepHbIA TEMaTUYECKMIA N1aH TabopaTopHbIX 3aHATMI NO pasgenamM y4ebHON ANCUMMITUHDI
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BxopaHon koHTponb. OCHOBHbIE KNacchl He- 2 + - YyebHoe
1 1 OpraHV4eckux CoefMHEHN (OCHOBaHNSA 1 nopTconmo
1 KMCNOTbI)
2 2 OCHOBHbI€ KracCbl HEOPraHM4ecKMx coeanHe- 2 + - YyebHoe
HWI (comu) noprtdponvo
CTtpoeHue aToma. Meproagnyecknin 3akoH U ne- 2 + - YyebHoe
2 3 3 puogudeckas cuctema [.1.MeHgeneesa. noptgonuno
Xummnyeckasi CBA3b: KOBarneHTHasi, MOHHasi, Me- 2 + - YueGHoe
Tannuyeckasi, BogopogHasi. noptdponvo
OHepreTka XMMUYECKNX peakumin. JK30- U 3H- 2 + - YuyebHoe
4 4 noTtepmunyeckme peakuun. PacyeTtbl no Tep- noptdponvo
MOAMHaMNYECKUM YPaBHEHUSM.
3 OCHOBHbI€ NpeACcTaBreHNs XUMUYECKOW KUHe- 2 + - YuebHoe
5 5 TUKU 1 paBHOBECUSI. noptdponvo
3aBNCMMOCTb CKOPOCTU XMMUYECKMX PeakLmn
OT KOHLIEHTpaLun 1 TemMneparypsbl.
6 6 MpurotoeneHne pacteopoB. Cnocobbl 2 + - YyebHoe
4 BbIpaXXEHMS1 KOHLIEHTpaLu1 pacTBOPOB noptdponvo
7 7 Teopusi 3NeKTPONMTUYECKO AUCCoLMaLInu. 2 + - YueGHoe
MoHOOBMEHHbIE peakuum. noptdponvo
NToro 14
Il cemecTp
5 1 1 KoMnnekcHble coeauHeHus 2 + - YyebHoe
noptconuno
6 2 2 OKNCNUTENBbHO-BOCCTAHOBUTENBbHBIE peakuum 2 + - YyebHoe
noptdgonuo
7 3 3 Peakummn oTKpbITUS KaTUOHOB. 2 + - YyebHoe
noprtdponvo
4 4 Peakuumn oTKpbITUS @aHWOHOB. 2 + - YuyebHoe
MaeHTndmkaums cyxon conu. noptgonvo
5 5 [paBumMeTprYeCKnii aHanus. 2 + - YyebHoe
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Onpe,u,eneHme Kosin4yecTBa Bnarun B BellecrtBax noptdonuno

6 6 Aunpgnmetpus. CtangapTm3auns pacteopa 4 + - YuyebHoe
KMCnoTbl No TeTpabopaTy HaTpus noptdonuo
OnpepeneHne cogepxaHusi LWernoyy B pacTsope
METOOM KUCIOTHO-OCHOBHOMO TUTPOBAHMSI.

7 7 MepmaHraHatomeTpus. CTaHgapTusauus 2 + - YyebHoe
nepmMaHraHara no Laseneson kucrnote. Onpe- noptdponvo
[erneHne coaepxaHus xenesa B pacTBope Me-
TOAOM pefoKCUMETPUU

8 8 KomnnekcoHomeTpus. OnpegeneHue xecTko- 2 + - YuyebHoe
CTV BOApbl. nopTgonmo
8 9 9 Cnocobbl nonyyeHns n hnanko-xmmuyeckne 2 + - YuebHoe
CBOMCTBA CNMPTOB. noptconuno
10 10 Cnocobbl nonyyeHnst n usnMKo-xnMmmyeckmne 2 + - YyebHoe
CBOWNCTBA XXMPOB. noptdgonuo
11 11 Yrnesogbl. Xumm4eckme CBONCTBa MOHOCaxa- 2 + - YuebHoe
p1aoB, Aucaxapuaos. nopTdonmo
12 12 CTpoeHune 1 xuMmnyeckne cBoncTea 6enkoB. 2 + - YuebHoe
noprtdgponvo
Wtoro 26
Wtoro JIP 26 Obwas TpygoémkocTtb JIP 52 X
lpumeyaHus:

- MaTtepuanbHo-TeEXHUYeckoe obecneveHne nabopaTtopHOro NnpakTnukyma — cMm. [NpunoxeHue 6

- obecneyeHne nabopaTopHOro NpakTMkyma ydyebHoun, y4ebHo-MeToanyYeckon nuTepatypor W MHbIMKM BUBNNOTEYHO-
MHOPMaLMOHHBIMU  pecypcaMn K cpeactBamu  obecneyeHmsa obpasoBaTenbHOro npouecca — cm. MNpunoxexue 1
n2

MogrotoBka obyyaroWmxca K nabopaTopHbIM 3aHATUAM OCYLLECTBASETCH C Yy4eTOM OBLIen CTPYKTypbl
y4yebHoro npouecca. Ha nabopaTopHbIX 3aHATUSAX OCYLLECTBAETCS BXOAHOM U TEKYLLMIA ayaAUTOPHbBIN KOHTPOMb B
BMAE Onpoca, N0 OCHOBHbLIM MOHATUSIM OUCLMMNMHLI, BLINOMHAETCA M odopmnseTca nabopaTtopHas paboTta no
TeMe 3aHATUS.

Llenbto nabopaTopHbix paboT No AMCUMMNMHE SIBMSIeTCS MpUMOGpeTeHne HaBblKOB CaMOCTOSATENbHOM
NpPOBEAEHUs] XMMNYECKOTO SKCMEPUMEHTA, BbIMOSHEHUSI pAcYETOB MO NPUBEAEHHBIM B METOAMYECKOM YKa3aHuu
YPaBHEHVSIM M HaNUCaHWs YpaBHEHUIA XMMUYECKUX PeaKLMWN.

Mpu noarotoBke K TabopaTopHbIM 3aHATUSAM 0BYyYatOLLMIACA OOIKEH:

- M3y4nTb TEOPUIO MO TeMe abopaTopHON paboTbl, UCNONb3YS KOHCMEKT JIEKLMIA 1 PEKOMEHOYEMYHO JN-
Tepartypy,

- Mony4MTb JOMycK K paboTe B nabopaTopun, O3HAKOMMBLUMCH C MHCTPYKLMEW MO OXpaHe Tpyaa Ha
kadbenpe;

- O3HAKOMMUTBCS C KOHTPOMbHBIMK BONpOCaMu K flabopaTopHor paboTe 1 ObiTb rOTOBbIM OTBETUTHL HA HUX
BO BPEMSI AOMNYCKa K BbINOMHEHMIO paboTh;

- COCTaBMTb MNaH BbINOTHEHMS OMbITOB C YYETOM NpaBui TeEXHUKN Be3onacHocTu. B npouecce nogrotos-
K1 K TabopaTopHbIM 3aHATUSIM 0BydatoLmecss MOryT BOCMONb30BaTLCS KOHCYNbTaumamm npenogasatens. 1o Bbl-
MOSTHEHNIO PabOThI:

- coenaTb COOTBETCTBYHOLLME BbIBOAbLI HA OCHOBaHMMN NPOBEAEHHbBIX 9KCNIEPVMEHTOB;

- 3aWUTUTb UTOMN PaboThl.

MoaroToBKa K NPaKTUHMECKMM 3aHATUSI NOApa3yMEBAET BbINONHEHWE AOMAaLLHEro 3afaHunst K ouepegHoMy
3aHATUIO MO 3aaHUsIM nperoaaBaTens, BbldaBaeMbiM B KOHLE MNpeablayLlero 3aHsTUs.
[ns ocyllecTeneHns paboTbl Mo NOAroTOBKE K 3aHATMSIM, HEODXOAMMO 03HAKOMUTLCS C METOANYECKUMM
yKa3aHUsIMK M0 OUCUMMNIVHE, BHUMATENbHO O3HAKOMUTLCS C NUTEPaTYpPON U SMEKTPOHHBIMM pecypcamu, ¢ pe-
KOMeHOaUMsIMM No MOAroTOBKe, BONPOCaMu At CAMOKOHTPOSS.

5.1 3apgaHua gna camonogroToBKU K naﬁopaToprlm 3aHATUAM

Na6bopartopHas paboTa k pasgeny 1 5
OCHOBHBbIE KJIACCbl HEOPTAHUYECKUX COEOUHEHUA

Lenb pabombi: n3y4nTb cnocobbl NOy4YeHNst U XMMUYECKNe CBOMCTBA OKCUAOB,
OCHOBaHWW, KACIOT 1 CONen.

Onbim 1. B3aumodelicmeue memarsina ¢ eododl.

B kpuctannusatop unu ¢apopoByl0 YallKky HanuTb OUCTUNNMPOBaHHOW BoAbl (MpumepHo 1V 2
cocyaa). MNMonyunTb Yy NpenogaBaTens KyCoYek MeTannmyeckoro HaTpus, npeaBapuTernibHO NOACYLLEHHOTO C
NMOBEPXHOCTN (PUNbTpoBanbHoM Gymaron. bpocuTb ero B KpuctannmnsaTtop ¢ Bogoi. Mo okoHYaHuM peakumm
000aBuUTbL HeCKONbKO kanenb deHondgranenHa. OTMeTUTbL Habnogaemble ABMEHUS, COCTABUTb YpaBHEHUE
peakuun, Ha3BaTb NOMyYEeHHOE COEANHEHNE.
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Onbim 2. B3zaumodelicmeue okcuda Memajsisia ¢ 8000U.

B npobupky HanuTb anctunnmpoBaHHon Boabl (174 npobupkn) n nomectntb B Hee 1 mukpownartens CaO,
TWwaTenbHO nepemewarb, fobasutb 1-2 kannu deHondTanenHa. OTMeTUTb Habnwgaemble SBNEHWUS,
HanucaTb ypaBHEHVE peakunn, Ha3BaTb NonyyYeHHoe CoeanHEHME.

Onbim 3. llony4yeHue HepacmeopuMbIX OCHO8aHUU.

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

Onbim 4. lMonyyeHue u ceolicmea amghomepHbIX 2uGpPoKkcudos.

B npobupky HanuTe HebonbLoe konmdecTBo (1-2 mn) pactBopa conm Cr(NOs); mnnm Zn(NOg), . NpnbasnTb
HebonbLwoe konuyecteo pacteopa NaOH, Hanucatb ypaBHeHVE peakunn, OTMETUTb LIBET U CTPYKTYpPY ocaga-
Ka.

PasgennTb nony4veHHbI 0cagok mononam B ABe Npobupky, K OAHOW MpubaBuTb pacTBOp KUCHOTHI
(Hanpumep HCI), k gpyron — n3bbiTok wenoun (NaOH). Caenatb BbiBOA OoTHOCUTENbHO cBorcTB Cr(OH)s,
Zn(OH).. HanncaTtb ypaBHeHMS peakumni.

Onbim 5. Peakyusi o6MeHa Mexady Ccosbio U Kucsiomodl.

B npobupky HanuTb KOHUEHTpupoBaHHbIN pactBop Na,SiOs (1-2 mn), OCTOPOXHO HebonbLMMKU NOPLMAMN
npmbasuTb pasbasneHHbIn pacTBop HCI go o6pasoBaHus CTyaHst KPEMHMEBOW KMCNOTLI. HanucaTtb ypaBHe-
HVMe peakuui; ypaBHEHUS CTYNeHYaTon guccoumaumm KUCNoThbl.

Onbim 6. B3aumodelicmeue OCHO8aHUSI U KUC/IOMblI.

K pactBopy Ba(OH), npnbasutb pasbaBneHHbii pacteop H.SO,. Hanucate ypaBHeHue peakuun. OTMETUTD
LBET ocajKka, Ha3BaTb MOJTyYEHHYHO COSlb.

Onbim 7. B3aumodelicmeue MemaJsina ¢ KUCJIOMOU.

B npobupky ¢ pasbasneHHon HCI 6pocntb 1-2 Kycouka UMHKA. HanucaTb ypaBHEHME peakuuu. YkasaTb
Habnogaemble 3ddekTbl. HazBaTb NONMyYEHHYO COrb.

Onbim 8. B3zaumodelicmeue OCHO8aHUsI U CONU.

B npobGupky HanuTtb pactBop Ba(OH), u pobaeutb pactBop K,CrO.. HanucaTb ypaBHeHuWe peakuuu.

OTMeTUTb UBET 0cajka, Ha3BaTb MOSTYYEHHYIO COfMb.
Onbim 9. B3aumodelicmeue deyx cosel.

B npobupky HanuTb pacteop Pb(NO3). u npnbasuts pacteop Kl. Hanucatb ypaBHeHue peakumm. OTMETUTb
LBET ocajka, Ha3BaTb MOSTyYEHHYIO COfb.

Onbim 10. B3aumodelicmeue Memarsa u coJiu.

B npobupky ¢ pactBopom CuSO, OpocuTb Kycoyek umHka. HarpeTb Ha cnupToBke. HanvcaTb ypaBHeHue
peakuuii, Ha3BaTb MOMYYEHHYHO COfb.

Onbim 11. Mony4yeHue ocHoeHoOU conu nymem e3aumodelicmeusi cpedHell conu ¢ Hebob-

WuM KoJslu4ecmeom wesioyu.

K pactBopy CoCl; npubasutb HemHoro pactsopa NaOH. O6pasyetca ocagok ocHOBHOW conu. Hanuwwute
ypaBHeHue peakumun. OTMeTbTe LBET ocajka, Ha3oBUTE MOMYYEHHYHO COrb.

JNabopaTtopHas paboTa k pasgeny 3
XUMNYECKAA KWHETUKA U PABHOBECHUE

Lenb pabombi: n3y4nTb BNMSIHWE KOHLUEHTPALMN pearupyoLmx BeLecTB, TeMnepaTypbl, AeNCTBNE KaTa-
nmnsaTopa Ha CKOPOCTb XMMUYECKOW peakLun N Ha CMEeLLLEHNE XMMNYECKOTO paBHOBECUS
Onbim 1. BnusiHue KOHYeHMpayuu peazupyrouux eew,ecme Ha CKOpocmsb peakKyuu 8 20MO2eHHOU
cucmeme.

Peakunsi mexgy pactBopamu Tuocynbdara HaTpus M CEPHOWM KUCMOTbI NPOTEKAeT MO ypaBHEHUIO:
Na,S,0; + H,.SO, = NaZSO4+Si + SO, +H,O

MosiBneHne cBOGOOHOM cepbl Bbi3biBAET Criabyto onanecLeHumo 1 ganbHenwee noMyTHEHNE pacTBO-
pa. Mo BpemMeHM OT MOMEHTa CNMBaHWSA peareHToB A0 MNOSIBNIEHVS 3aMETHOW onanecueHLUn MOXHO CyauTb
O CKOpPOCTU peakumm.

B kaxayto n3 aByx Npobrnpok ¢ pasnnyHON KOHLUEHTpauuen pacTBOpOB TUOCynbdarta HaTpus (B OQHOM
5 cm® 0,05 H. pacTBopa, B Apyron Takon e oobem 0,2 H. pacTeopa Na,S,03) 6bicTpo npunuTe no 1 cm® 3a-
paHee oTMepeHHoro 0,5 H. pacTBopa CEepHON KUCNOThbl, OTMeYas C NMOMOLLbI CeKyHAoMepa Bpemsi OT MO-
MEHTa CrnvMBaHWUSA PacTBOPOB A0 MNOSBMNEHMS onanecueHumnn. B kakom crnyvae u noyemy CKOpPOCTb peakumm
6onbwe? BbiBogbl NOATBEPAUTL PacHeTOM C NMOMOLLLI0 KMHETUYECKUX YPaBHEHUN peakumu O51S KaKOoro
cnyyas.

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

Peakuuto, onncaHHyto B onbiTe 1, NpoBECTV NpU pa3nuyHbIX TeMnepaTypax. [Ansa atoro B 4Be npobup-
K1 HanuTk no 5 cm® 0,05 H. pacTBopa TUocynbgaTa HaTpus, a B ABe apyrne — no 2 cm® 0,5 H. pacTBopa cep-
HOW KMUCMOTbI. VI3MepuB KOMHaTHY0 TemnepaTypy, a criegoBaTenbHO M TeMnepaTtypy pacTBOpPOB, CNNTb CO-
aepxumoe ogHou napbl (Na;S:0; 1 H.SO,), cekyHgomepomMm OTMETUTbL BPEMS OT MOMEHTa Hadana peakumm
00 3aMEeTHOro MOMYTHEHMWS — MNOSBIIEHMS OonanecLeHUnm.

OcranbHble gBe NpobUPKM MOMECTUTb B CTakaH C BOOOW U nodorpeTb Ha nnuTke npumepHo Ha 10°C,
nocre 4Yero NPoOBECTU peakLMio U onpeaenuTb ee Bpems. B kakom criyyae ckopocTb peakuumn 6onblue? lMo-
yemy? CpenaTtb 06U BLIBOA O BIIMAHUM TEMMEPaTypbl Ha8 CKOPOCTb XMMNYECKMX MPOLLECCOB.
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Onbim 3. BnusiHue kamanu3amopa Ha CKOpocmb peakyuu.
a). BoccmaHoeneHue KMnO, amomapHbim 8000po0om

MoH MnOy (B KOTOPOM MapraHeL, MMeeT CTerneHb OKUCNEHUs +7) OKpalleH B (PMONeToBO-KpacHbIV
LBET, a KaTMoH Mn?" npakTuyeckn GecLiBeTeH.

B pasbasneHHbIn pactBop H.SO, 4o6aBuTh Heckonbko kanenb pacteopa KMnOy. MNonyyeHHyo cmech
pa3nuTb NOPOBHY B ABe Npobupku (npumepHo Ha 1/3 obbema). BHecTn B 06e npobupku no rpaHyne Zn. B
OfHY u3 npobupok fobaBuTb Heckomnbko kpucTannmkoB KNOs. MNomecTnTb Npobupkn B CTakaH € ropsiyen
BOJOW (4N yCKOpeHUs peakuun). Peakuusa npoTekaeT no ypaBHEHUIO

2KMnO., +10[H] + 3H,S0, = 2MnS0O, + K,SO, + 8H,0
OTtkyna GepeTca aTomapHbIi BOOOPOA? 3anvcaTb ypaBHEHME peakuun ero nonyyerus. CpaBHUTb CKOPOCTb
obecLBeunBaHNs pactBopa B Npobupkax u obbsacHUTE Habnogaemoe pasnuuue. Kakon katanvsa mmeet
MECTO B JaHHOW peakuun: MOMOXUTENbHBIA UM OTPULATENbHbIN, FTOMOIEHHbIN UIN FeTEPOreHHbIN?
6). Kamanumuyveckoe pasnoxeHue H;0..
Peakuuns pasnoxeHus nepokcuga Bogopoaa NpoTekaeT Nno ypaBHEHMIO:
2H202—> 2H20 + OzT
O ckopocTu pasnoxeHunsa H,O, MOXHO CyauTb MO MHTEHCUBHOCTY BbiAENEHUSA KUCOPOAa.

HanuTb B npobupky ~ 1cm® 3%-Horo pacTteBopa nepokcuaa BOAOPOAA U nodepxkaTtb 1-2 MUHYThI Ha
ceeTy. YUTto Habnogaetca? [JobaBuTb MuKpoLINaTernieM HEeCKONbKO KpynMHOK okcuga mapradua (1V). 3a-
nucatb HabnogeHnsi. CoenaTtb BbIBOALI O PONU Katanuaartopa B npouecce pasnoxenunst H,O,. YkasaTb, ka-
KOW KaTanusa npoucxoauT B AaHHOM Criyyae.

Onbim 4. CMewjeHUe XuMu4ecKko20 pagHoeecusl o0 eJlusiHueM memrepamypabil.

[Mpn n3meHeHnn TemnepaTypbl paBHOBECUE B 06paTUMON peakLmm

2NO; < N;O,, AH° =-58.4 k[Ix
cmewtaetca. NO; — ra3 TemHo-6yporo uBeTa, a ero aumep N,O, — 6negHo-XenThbin, NOYTN GeCLUBETHbIV ras.
M0 M3MEHEHNI0 OKPACKN CMECK 3TUX ra3oB MOXHO CyaUTb 00 M3MEHEHUN KOHLUEHTpauuM ee KOMMOHEHTOB,
TO €CTb O CMELLEHNV PaBHOBECKS B CTOPOHY NPSAMOM unn obpaTHON peakunm.

Wcnonb3oBatb npubop, coCcToAWwmMA M3 OABYX COCyAoOB (CM. PUCYHOK), 3anosniHeHHbIX NO,, KoTopbIv
YacTuyHo nonumepuayetca go gumepa N,Os 1 HaxoguTCa ¢ HUM B BbilLeyKa3aHHOM paBHOBECUM.

OavH 13 cocynoB ONyCTUTL B CTakaH C ropsiyert BOOOW, a ApYron - B CTakaH C XONOAHOW BOAOW Unn

cHeroMm. o pesynbTaTam HabnwogeHurn coenatb BbiBOAbl. B Kakyto CTOpoHy cme-
CTUIIOCb PaBHOBECKE B KaXXOOM M3 cocyoB? [laTb 0ObsICHEHNE, UCXOAA U3 MPUHLIM-
na Jle WaTenwe.

NabopartopHas paboTta Kk pasgeny 4
OBMEHHbBIE PEAKLUU B PACTBOPAX 3JIEKTPONIUTOB

Lenb pabomabi: 3aKpennTb OCHOBHbBIE MOHSITUS TEOPUM 3MEKTPOINUTUHECKON ANCCOLMALIAN.

Onbim 1. O6pa3zoeaHue MasiopacmeopuMbIX eeljecms.
. K pacteopy FeCl; npunutb paBHbein 06b€m pactsopa NH,OH.
. K pactBopy Pb(NOs), npunutb pacteop K.

Onbim 2. O6pa3oeaHue 2a3006pa3HbIX MPOCYKMos.
1. K pactBopy Na,CO; npunutb pazbasneHHbii pacteop HCI.
2. K pactBopy NH.CI npunute pasbaenenHbii pactBop NaOH. Cogepxumoe npobupku HarpeTb, Bblae-
NALWMIACA ra3 onpegenutb No 3anaxy. Hanucate ypaBHEHNS] XMMUYECKMX PEaKLMI B MOHHO-MOJEKYNIAPHOM
Buge. OTMeTUTb Habnogaemble SABNEHNS.

Onbim 3. O6pa3oegaHue cs1abbix 3/1IeKMPOSIUMOS.

K pactBopy CH;COONa npunutb paBHbil 06bEM pasbaBneHHoro pactBopa H.SO, mnmn HCI. Co-
aepxmmoe npobupkn cnerka HarpeTb U MO 3anaxy onpefennutb, kakoe coeauHeHve obpasyetcs B
pesynbTate peakunn. Hanucatb ypaBHEHWE XMMUYECKOWN peakLMn B MOHHO-MOMEKYSPHOM BUAE.

Onbim 4. PacmeopeHue ocadkoes.

K pactBopy NiSO. npunutb pactBop NaOH o obpasoBaHus ocagka. He oTdpumnbTpoBbiBas ocagka,
nobasntb pasbasneHHbIn pactBop HCI. HanucaTtb ypaBHEHUSA XMMUYECKMX PEAKLUA B MOHHO-MONEKYNAPHOM
Buae. OTMeTUTb Habnogaemble SBNEHNS.

Onbim 5. O6pa3ogaHue KOMIMIIEKCHbIX UOHOB.

K pacteopy FeCl; npunute pacteop NH,CNS munu KCNS. HanucaTb ypaBHeHME XMMUYECKOW peakLmu
B MOHHO-MOIEKYNAPHOM Buae, MMes B BUAy, YTO B pe3yrbTate peakuum obpasyeTcs KOMMeKCHoe coeanHe -
Hue [Fe (CNS)ICl, , auccouunmpytowiee no ypasHeHunto [Fe (CNS)ICl, <> [Fe(CNS)** + 2Cl . OTtmetuTb
Habngaemble ABMNEHUS.

Onbim 6. CpaeHeHUe XuMu4eckolU akmueHocCmu Kucsom.

B ogHy npobupky ao 1/3 ee obbema HanuTb 2 H. pacTBOP XJIOPOBOAOPOAHONM KACNOThI, a B APYryl —
CTOMbKO Xe 2 H. pacTBOpa YKCYCHOW KUCOTbl. BeibpaTb ABa 0AMHAKOBLIX MO BENUYMHE KycO4vKa LUHKA W
OpocuTb B Kaxayt nNpobupky no Kycoudky. B kakom crnydyae BOAOPOA BblAENsiETCs 3HeprnyHee? Hanucatb
NOHHO-MOrMEKYNSApHbIE YypaBHeHUs peakunin. O6bACHUTL Habnogaemoe pasnmyne B CKOPOCTSX peakumin.

N —
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Na6oparopHas pa6oTa k pasgeny 5
NONYYEHME U XUMUYECKUE CBOUCTBA
KOMMMEKCHbIX COEOUHEHUN

Uenb pabomsbi: 13y4nTb Cnocobbl NOYYEHWS 1 CBOMCTBA KOMMIIEKCHBLIX COEANHEHW.
Onbim 1. Quccouuauyusi deoliHol conu

B Tpun npobupku HanuTe no 0,5 cm® pacTeopa asomHoi conn NHiFe(SO,4)2'12H,0 (xene3oammoHmii-
HbIX KBaCLIOB).

B nepsyto npobupky no6asutb 0,5 cm® pacTBopa xnopuaa Gapus. Uto HaGniogaetca? Hanucatb
MOJIEKYNSAPHOE M MOHHOE YPaBHEHMSA peakumn. Ha npucyTcTBre Kakoro MoHa B pacTBOpe OABOWHOM COMK yKa-
3bIBaET 3Ta peakunsa?

Bo BTOpYyt0 Npobupky Hanutb okono 0,3 cm® pacteopa TvoumaHata kanus KNCS. Uto npovcxoamT?
Hanucatb ypaBHeHWe peakummn. Kakon noH oOHapyxmBatoT 3TON peakumen?

B TpeTblo npobupky nobaentb 1 cM® pacTBopa €4KOro HaTpa W HarpeTb €€ Ha CUPTOBKE MoYTu A0
kuneHus. NogHecTn k oTBepCTMIO NPobupkn (He Kacasicb eé CTeHoK) 6enylo eHondTanemHoByo Bymaxky,
CMOYEHHY0 BOAOW. 10 M3MEHEHUIO OKpacKn MHAMKATOPHOM BymMakku 1 no 3anaxy onpeaenvTb, Kakomn ras
BblgensieTca M3 npobupku. O6patnTb BHMMaHME Ha xapakTep obpasyoulerocsa ocagka. Hanucatb ypasHe-
HMe peakuuun. Ha npucyTCcTBMe KakMx MOHOB B PacTBOpE yKasblBaeT 3Ta peakuua? YuutbiBag pesynbTaTbl
onbITa, HanNnUcaTb YpaBHEHNE ANEKTPONUTUYECKOWN ANCCOLMALIMM XEeNe30aMMOHUINHbIX KBACLIOB.

Onbim 2. JQuccoyuayusi KOMMNJeKCHOU coJiu.

Hanute B npobupky 0,5 cm® pacteopa rekcaumnanodeppara (1) kanus Ks[Fe(CN)s] n no6asute Takoit
Xe obbEM pacTBOpa TuoumaHaTta kanuda. Yto Habniogaetcsa? CpenaTb BbIBO4 O Hanmu4uMu B pacTBoOpe
Ks[Fe(CN)s] ceoBoaHbIX MoHOB Fe®*. HanucaTb ypaBHeHMe Auccoumalmum KOMMIeKcHon conu. Yem otnu-
YyaeTcsa ANeKTponuTMYeckas guccoumnaums ABOMHOM COMM OT guccouuaumm Conu, cogepallen yCTon4mBbIn
KOMIMJTEKCHBIN NOH?

Onbim 3. Mony4yeHue KAMUOHHBLIX KOMIT/IEKCOS.

Cynbgam mempaammuHmedu ([1).

B npo6upky nomectutb 0,5 cm® pacteopa cynbdara Mmeam u 1o6asute 25%-Hbin pacTBOP ammMuaka [o ror-
HOro pactBopeHunsa conu. OTMETUTb LBET MOSTyYEHHOro pactBopa, OOYCMNOBMEHHbIA KOMMMEKCHbIM UOHOM
Meau.

C y4é€ToM KOOpAMHALIMOHHOIO 4Yucna MoHa-koMMnrekcoobpasoBaTens HanucaTb ypaBHEHUE peakuuu
B3aMMoOJencTBusa cynbdaTta Mmeau ¢ aMMMakoM U ypaBHEHWe ANCCcoLMaLMm KOMMNNEKCHOW COMnu.

KomnnekcHoe ocHogaHUe HUKesls.

Monyuntb ocagok rmapokcuaa Hukens (l1), BHeca B npoBupky 0,5 cm® pacTBopa cynbgaTa HUKens u
Takom e ob6bEm pacTBopa egkoro Hatpa. K ocagky 4ob6aBuTb HECKOMbLKO Kanenb 25%-Horo pactsopa ammu -
aka. Yto npoucxoant? CpaBHWUTL OKpacky uoHoB Ni** B pacTBope cynbdarta HMKeNs C OKPacKoW Mony4YeH-
Horo pactBopa. [1p1UcyTCTBMEM KaKMX MOHOB 0BYCrioBNeHa Okpacka pacTBOpOB?

Hanucatb ypaBHeHMs peakuuii: obpasoBaHus rugpokcuaa Hukensa (Il), BsanmogencTeust rugpokcuaa
HVKENs C aMMWakoOM W YpaBHEHWE 3NEKTPONUTUYECKOW auccoumaumn obpa3oBaBLUErOCs KOMMIEKCHOro
OCHOBaHWs (KOOpAMHaLMOHHOe Yucno noHa Ni?*=6). Kakoe ocHoBaHue siBnsieTca 6onee CUMbHbIM: NMpPocToe
unu komnnekcHoe? OTBeT 060cHOBaTb. Ha3BaTb KOMMMEKCHOE OCHOBAHWE HUKENS.

Onbim 4. [Nosiy4yeHUe aHUOHHbIX KOMIJIEKCO8.

ekcagpmopogheppam (Ill) Hampus. B npobupky Hanute 0,5 cm® pacTteopa xnopuga xenesa (Ill) n
no6asutk okono 1 cm® gpropnaa Hatpus. Kak usmeHunack okpacka pactsopa? Kakue noHbl o6ycnaenusaiot
3TO u3MeHeHne? Hanncatb MoONekynsipHoe 1 MOHHOE YpaBHEHUE peaKLuu; ypaBHEHUE 3NEKTPONUTUYECKON
anccoumanmm KOMMNIEKCHON conu. HaseaTb NOMyYeHHY KOMMMEKCHYO COfb.

['udpokcokommnnekcol. B Tpyu NpobMpKM NOMECTUTb pasfernbHO pacTBopbl conen uuHka, xpoma (Ill) n
antoMUHNUS N B KaXKayt M3 HUX AobaBuTb Mo kannsam pacTtBop egkoro Hatpa. Obpatute BHUMaHME BHavane
Ha BbiNageHve 0CadKoB, a 3aTeM Ha UX pacTBOpPEHME B N30bITke pacTBopa LLUEMOYN.

HanucaTtb ypaBHeHWsi npogenaHHbiX peakuni, y4nTbiBasi, YTo 06pasyoTCst pacTBOPUMbIE TMOPOKCO- U
rmapokcoakeakomnnekcsl. Kaknmn csonctsamu obnagatoT rugpokengbl uuHka, xpoma (1) n antommHma?

Onbim 5. CoeQuHeHUs1 C KOMIM/IEKCHbIM KamMUOHOM U aHUOHOM.

B npobupky k 0,3 cm® pacTBopa rekcaumaHodeppata (I1) kanua KqFe(CN)s] npunute 0,5 cm® pacTeo-
pa cynbdaTta Hukens. K nonyvyeHHoMy ocafky rekcaumaHodepparta (1) Hukens nobasuTb 25%-HbIn pacTBop
aMmMuaka [0 MOrHOro pacTBOpeHusi ocagka (6onblioro u3bbiTka pacTBopa ammuaka cnegyeTt usberatb).
O6pa3sytoTcst brnegHo-nunosble kpuctannbl komnnekcHon conu [Ni(NHs)sJo[Fe(CN)e].

Hanucatb ypaBHeHUs peakuui obpasoBaHus rekcauumaHodeppata (ll) HMkena u B3anMmoaencTBuA
3TOM COMM C pacTBOPOM amMMuaka. HanucaTb ypaBHEHWE 3NEKTPONUTUYECKOW OUCCOLMALMM KOMIMIEKCHON
conu [Ni(NH3)el2[Fe(CN)s] 1 Ha3BaTb eé€.

Onbim 6. [uccoyuayusi KOMMIEKCHbIX UOHOS.

PaspyweHue kommnekca rpu pasbasneHuu pacmeopa

B npo6upky nomectutsb 0,5 cm® pacteopa cynbdarta Hukens (I1) n npubaBuTtk K Hemy pacTBop ammua-
Ka [0 M3MEHEHUs OKPaCKW, XxapakTepHon ansa komnnekcHoro roHa [Ni(NHs)s** (onbiT 3).

3arem pa3baBuTb MOMY4YEHHbIN pacTBop Bogon. YUTo Habngaetcsa? O HanMMuuMM Kakux WOHOB
CBMAETENbCTBYET NOSBNAOLLAACS OKpacka?
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O6bsAcHUTL Habnogaemble sBneHns. HanucaTtb ypaBHeHME peakumm 0Opa3oBaHnsi KOMIMIEKCHOrO COo-
€[VHEHUS, ypaBHEHME OUCCOLMALIMM KOMIMITEKCHOTO MOHA U BbIpaXXeHUe AJ1S1 er0 KOHCTaHTbl HECTOMKOCTM.

PaspyweHue komrnekca rpu ocaxoeHuu KomMniaekcoobpasosameris.

Monyuntb pactBop komnnekcHon conu [Cu(NHs):]SO4 (onbiT 3) n pasgenuTb ero NOpoBHY B ABe
npoBupkn. B ogHy 13 HUx npmbasutk 0,5 cm® pactBopa eakoro Hatpa. MMerTcs M BUAMMbIE U3MEHEHNSA?
B apyryto npobupky BHECTM Takom e 00bEM pacTBopa cynbduaa ammoHunsa. Habnogaetca nu BoinageHue
YépHoro ocagka?

Hanucatb ypaBHeHVe 3MeKTPonMTMYEecKon amccoumaLimm komnnekcHoro noHa [Cu(NH;)J* u Bbipaxe-
HWMEe 4N ero KOHCTaHTbl HecToMKoCcTU. OOBbACHUTL HabnogaeMble ABNEHUS, UCXOASA N3 AAaHHbBIX O BEMUYMHAX
rIPCu(OH)Z U MPecus.

NabopaTtopHas paboTa k pasgeny 6
OKUCINTUTENNbHO-BOCCTAHOBUTEIbHbIE PEAKLIUUA
Lenb pabomsbi: U3y4nTb Ha NpakTMke 0COBEHHOCTU OCHOBHBLIX TUMOB peakLumi
OKWNCNEHMNSA-BOCCTAHOBMNEHMS.

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

MomecTuTb B 04HY NPOOMPKY KyCOYEK MEOHOW CTPYXXKWN UM NMPOBOSIOKU, B APYIYHO — KYCOYEK LMHKA U
nNpmbaBuTb B Kaxxayto Npobupky no 6-8 kanenb 2 H. pactBopa H.SO.. Hanncatb ypaBHeHWs1 peakummn B cry-
yasix, korga OHV MPOTEKAIOT, U yKkal3aTb, Kakov MOH BbINOMHSET yHKUMI0 okncnutens. O6bACHUTL pa3nuyns
B NOBEAEHMN METASIIOB, NCXOAA U3 3HAYEHU CTaHOAPTHBIX MOTEHLMAIOB CUCTEM.

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

B npo6upky HanuTe 0,5 cm® pacTeBopa anxpomaTta kanus KoCr,O;, HECKOMBbKO Kanenb CepHOW KUCMOThbI
n pobasutb pacteop FeSO, Noka AnXpomaT-MoHbl NOSTHOCTLIO HE NPOPEearnpyoT, OPaHXeBbIN LBET UX B CO-
yeTaHUM C LBETOM 06pasyloMXCs rMapaTMpoBaHHbIX MoHoB Cré' npuoaéT pacTeopy Gypoe okpalimBaHue.
Moatomy nobaeBneHne pacteBopa cynbdaTta xenesa (ll) no kannsm cnegyeT BECTU 0O AOCTVKEHUST YCTONYM-
BOW OKpacku. B kakow uBeT okpalleH pacTBop? HanucaTb ypaBHEHVE peakuun.

HanucaTtb 3nekTpoHHbIe (POPMYIbl AN MOHOB METArNOB B BbICLLUMX CTEMEHSIX OKUCIEHNS: XPOM, BUC-
MYT, peHUn. Ha OCHOBaHMKN 3NEKTPOHHbLIX hOpPMYN pelnTb BOMPOC, MOTYT S OHU SIBASATHCS B XUMUYECKMX
peakumsix OKUCIIUTENSMUN Ui BOCCTAHOBUTENAMWU?

Onbim 3. OkucrsieHue cynbghuma Hampusi nepMmaH2aHamoM Kasusi.

B npobupkn Hanutb no 1 cm® pacteopa KMnO, . B nepsyio no6asntb 1 cm® 2 H pacTBopa cepHoii
KUCMOTLI, BO BTOPYIO - 1 cM® AMCTUNNMPOBaHHOM BoAbl, B TpeTbio — 1 cm® 2 H pacTBopa KOH. B kaxayto
NpobupkKy 4o6aBWUTb NO KPUCTANMKMKY CyfbuTa HaTpUS.

3anucatb HabnaeHNs, COCTaBUTb YPaBHEHUS OKUCTTUTENBbHO-BOCCTAHOBUTENb-HBIX peakumn n oobsc-
HWUTb pe3ynbTaTbl OnbiTa (uoneToBasd oKpacka xapaktepHa ans moHoB MnO., BecuBeTHas — Ons MOHOB
Mn?, seneHas — ans noHos MnQO,%, KopnyHeBbIn LiBeT uMeeT MnOy).

Onbim 4. OKkucneHue cynbghama xenesa (ll) duxpomamom u xpomMamom Kasusi.

Hanute B ogHy npobupky 3 kannu pactBopa AMxXpomMaTa Kanus U CTOMbKO e 2 H. pacTBopa CEepHOM
KMCMOTbI, @ B APYryl0 — pacTBOp XxpoMaTa kanus (He nogkucnsas). JobasnTb B Kaxayto NpobrpKy HECKOMNbKO
kpuctannukos conu Mopa. OTmMeTuTb HabnaeHnsa 1 HanucaTb YpaBHEHNS COOTBETCTBYIOLNX peakuni.

Onbim 5. Bzaumodelicmeue uoda ¢ pacmeopom Wésioyu.

K 1 cm® ogHoi Boapbl Ao6aBuTh Hebonbluoe KonmuyecTso 2 H. pactBopa NaOH. 3anucats Habnoae-
HWS, COCTaBUTb YPaBHEHUE OKMUCIUTENBbHO-BOCCTAHOBUTENBHOW peakuun, yunTbiBas, 4To obpasyeTcs noaat
N noguna HaTpus.

NabopaTtopHas paboTa Kk pasgeny 7
YNPAXHEHUS1 C MEPHOW NnNocyaon

Lenb pabomsi: Mony4nTb NpakTUYeckne HaBbiku paboTbl C MEPHOM XMMUYECKOI NOCYA0N

X008 pabomabli. 3anonHUTb OUCTUINMPOBAHHOWM BOAOKW BlOpeTKy, NUNeTKy, MepHyto Konby, cobnoaas
COOTBETCTBYIOLLME MpaBuria Nnonb3oBaHUs MepHON nocyaon. MNMpaBunbHOCTL 3anofnHEHNs NPOBEPUTL Y
npenogasartens.

Cpenatb 3an1cu obbema cocyaoB B pabouer TeTpaam ¢ ykasaHuem Tpebyemort TOYHOCTY:
VOropeTkun =
VnovneTkn =
VMepH. konbbl =

3apncoBaTb MEHUCK.

U3MEPEHUE OB BbEMA KAMNIN
M3mepuThb ¢ nomoLLbto GropeTkn 06bem 50 kanenb QUCTUInMpoBaHHOM Boapl. [poBepuTh namepexne 3
pasa. PaccuutaTb cpegHee 3HadyeHne obbEMma.
Cpenatb 3anucu B pabounx TeTpaasx:
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Vso(1)
Vso2)
Vso3)

Vso(ep) =
MocuntaTb cpegHuii 06bEM kannm no dopmyne Ve, = Vso o/ 50

NabopaTtopHas paboTa Kk pasgeny 7
CTAHOAPTU3ALIUA PACTBOPA KUCINOTbI MO TETPABOPATY HATPUA

KoHUeHTpaumo u TMTp pacTBopa KUCNOThl YCTaHaBNUBAKOT MO CTaHAApTHOMY pacTBopy TeTpabopaTta
HaTpus:

Na;B.O7 + 5H,0 + 2HCI = 2NaCl + 4H;BOs,
B,O;* + 5H,0 + 2H" = 4H,B0O..
Llens pabomsbi:

OnpenenvTtb MONSIPHYIO KOHLIEHTpaLUUIo SKBMBareHTa 1 TUTP pacTBopa KUCMOThI.

PeazeHmsbi:

ConsiHas kncnota, HCI, ~ 0,1 H pacTBop — uccrnegyemsiin pacTBop.

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

WHamkaTop MeTunoBbIn opaHxebiv, 0,1 % pacTtsop.

lMopsidok ebinonHeHust pabomoi:

1.  TwaTenbHO BbIMbITb BHOPETKY OUCTUNNMPOBAHHOW BOAOW M ABaXAbl OMOSIOCHYTb HEGOMbLLIMMM
NopLMsIM/ MPUTOTOBIEHHOIO pacTBOpa KUCIOTbI AN y4aNeHus OCTaTkOB BOAbI.

2.  bBropetky 3anonHuTtb pactsopom consaHon kucnotel HCI (He 3abydbme 3anonHums «HOCUK» 6ro-
pemKu u cHsamMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» oTMmeTke.

3. B Kkaxayto KOHMYeckyto Konby ans TMTpoBaHus BMecTUMocTbio 100 cM® 0TMepuTb NUNeTKow no
10,00 cm® crangapTHoro pacteopa TeTpabBoparta Hatpusa NayB.O;, no6aBute 20 cm® gMCTMRNNMPOBaHHOW
BObl, 2 Kanmnn MeTUNOBOro OpaHXeBoro.

4.  TlpurotoBuTb «CBMAETENBY» — PAcTBOP, KOTOPbIA UMEET OKpacKy, 4O KOTOPOW criefyeT TUTpPoBaTh
nuccriegyembii pacteop. [nsi NpuMrotoBEHMS «CBUOETENA» B KOHWYECKyto Konby Ansi TUTPOBaHUS BMeE-
ctumocTbio 100cm® BHOCAT MepHbIM LmnuHapom 20 cm® AMCTUNNMPOBaHHOW BOAbI, 2 KanmnM MeTUMoBOro
opaHxeBoro n 1-2 kannu 0,1 H pactBopa kucroTel. [Mpu 3TOM pacTBop AOMKeH npuobpecTtn crnaboe, HO
3amMeTHOEe pO30BOE OKpalLMBaHUe.

5.  TwutpoBaTb pacTtBop TeTpaboparta HaTpusa pacTBOPOM CONSAHOM KUCIOTbI 4O U3MEHEHUSI OKPaCKM
pacTBOpa W13 XENTON B OpaHXeBYylo (B NPUCYTCTBUN «cBuaeTens»). MpoBecty Tpu napannesnbHbiX TUTpoBa-
HUSA. PesynbTarthl TpexX TUTPOBaHMUIA JOMKHLI OTMYATLCA ApYr OT Apyra He 6onee Yem Ha 0,10 cm®.

6. PesynbTaTbl 3aHecCTM B Tabnuuy 1 ctaTuctTudeckn obpaboTaThb.

Tabnuya
Pesynbtatbl usmepeHumn
Ne TTpoBaHus O6bem pacteopa, cm®
NazB407 HCI
1 10
10
3 10
V (NaZB4O7) CpeaHwii = 10 V (HC/) cpeaHui =
Pacuem:

1) KoHUeHTpaumo KUCroTbl paccunTaTtb No opmMmyrie:;
C (HC/) =C (NazB407) . V(NazB407) cpeqHuit IV (HC/) cpeaHuiy

2) TwuTp KMCNOTbI paccunTatb Mo popmyne:
T(HCI) = C(Na:B40O7) - M, (Na-B.07) / 1000,

3) MNonpaBoyHbIN KOIPULIMEHT KMCIOTLI paccynTaTtb N0 opmyne:

CH (npaxm)

K (HCorp = C

(meop)

19



NabopaTtopHas paboTa Kk pasgeny 7
ONPEQJENEHUE COOEPXAHUA LLIENNOYXN B PACTBOPE
CTaHOapTM3npOBaHHbIV pacTBOP KUCIOT CRYXUT AN OnpeaeneHns CoaepKaHus LwenoYven B pacTBo-
pax. B ocHoBe MeToaa NexuT peakums HenTpanusaunm:
NaOH + HCI = NaCl + H,0
OH~ + H" = H,0.
Lenb pabomsbi:
OnpenennTb cogep)kaHue LenoYvm B UccreayeMom pacTBopeE.

PeazeHmsbi:
M'mapokeng Hatpus NaOH — ncecnepyemblii pacTBop
ConsiHas kucnota, HC/, .... H pacTBOp — CTaHOAPTU3NPOBAaHHbBIA pacTBOp (TUTP onpegensieTcs B na-

B6opaTopHoi paboTe Ne 3).
WHamnkaTop meTunoBbin opaHxesbiv, 0,1 % pacTeop.

lNopsidok ebinonHeHuUs1 pabombi:

1. MNonyuntb y Npenogasatens uccnegyemMbiin pacTBoOp LLEnoYyn, 3anucaTb ero Homep.

2. TwaTtenbHO BbLIMBITYIO W 3aTEM OMOJIOCHYTYIO PacTBOPOM KUCMOTbl OlpeTKy 3anonHUTb
CTaHOapTM3NPOBaHHLIM PacTBOPOM KUCNOTLI (He 3abydbme 3aronHums «HOCUK» Bropemku U CHImb ¢ 610-
pemku 80poHKY!), ycTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» OTMeTKe.

3. B kon6y ans TTpoBaHus oTMepuTb nunetkon 10,00 cm® nccnedyemoro pacteopa Lienoyu, oba-
BUTb MepHbIM unnuHapoM 20 cM® AMCTUNNMPOBaHHOK BoAbl, 2 Kannu MHAUKaTopa MEeTUIIOBOro OpaHXeBoro.

4. TpurotToBUTb «CBMAETENbY — PACTBOP, KOTOPbIA MMEET OKpackKy, 4O KOTOPOW creayeT TUTpoBaTb
nccnegyemblin pacteop. [ns NpuroToBneHWst «CBUOETENS» B KOHWMYECKYH Konby Ons TUTPOBaHWS BMeE-
cTmMocTbio 100cm® BHOCAT MepHbIM LnmuHapoM 20 cM® OUCTUNNMPOBAHHOM BOAbI, 2 Kanmm MeTUNoBOro
opanxeoro u 1-2 kannm 0,1 H pacTtBopa KucrnoTbl. [lpyn 3TOM pacTBop AOMKEH npuobpecTtn cnaboe, HO
3aMeTHOe pPO30BOE OKpaluMBaHUe.

4. TwuTpoBaTb pacTBOp LLENoYM pacTBOPOM COMSIHOW KMCMNOTbl A0 U3MEHEHMS OKpackn pacteopa 13
Xenton B GnegHo-po3oBy0 (B NPUCYTCTBUM «cBuaeTensy). MNMpoBecTn Tpu napannenbHbIX TUTPOBaHWS.
PesynbTaThbl Tpex TUTPOBaHWI AOMKHBI OTNMYATLCSA APYr OT Apyra He Gonee, Yem Ha 0,10 cm?®

5. PesynbTatbl 3aHECTW B Tabnuuy 1 ctatucTuieckn obpabotatb. BbluMCnUTe HOpManbHY KOHLIEH -
Tpaumio weno4n. BelumcnnTs konmyecTtso wenodn B 100,0 cm® nccneayemoro pactsopa. BbluMCnnTb OTHO-
CUTENbHYHO OLWMOKY aHanuaa, B3siB UCTMHHBIN pe3ynbTaT aHanu3a y npenogasartens.

Tabnuya
Pesynbtatbl usmepeHumn
Ne TuTpoBaHus O6bem pacTeopa, cm®
NaOH HCI
1 10,00
2 10,00
3 10,00
V (NaOH) cpeaHuin_ — 10,00 V (HCl) cpeaHuii —
Pacuem:

1) KoHueHTpaumio wenovm paccumrtaTb No hopmyre:

C (NaOH) = C(HCI) - V (HCI) cpepumii I V (NaOH) cpegpumi -

2) Konuuecteo wenoun B 100,0 cm® (/100 cm® ) nccrneayemoro pacTeopa paccymTaTth no popmyse:
Mpaor = C (NaOH) - M, (NaOH) - Vionew / 1000

3) OTHocuTEnbHYIO OWMOKY aHanu3a paccuntaTb no dopmyrne

~ |C(npai<m) - C(ucm)|
. C(ucm)

-100%

IlabopatopHas paboTa k pasgeny 7
CTAHOAPTU3ALMA PACTBOPA KMnO4 MO LWABENEBOW KUCIIOTE
Peakuua mexay okcanat noHamm C,0,* 1 nepmaHraHat noHamu MnO4~ npoTekaeT B HECKOSbKO CTa-
OV 1 OAna ee HavYana HeoBXoaMMOo NpUCYTCTBUE B pacTBope XoTa 6bl crnieaos noHos mapradua (11) Mn?*:
MnO,; + MnC.0, = MnO42’ + MnC,0,".

MaHraHaT—voH MnO,* B BOgHOM pacTeope GbICTPO ANCTPONOPLIMOHMPYET:
Mn (VI) + Mn (Il) = 2 Mn (IV),
Mn (VI) + Mn (II) =2 Mn (l11).
Mapraret (lll) oBpa3syeT okcanaTtHble komnnekcol coctaBa Mn(C,04),° =2V, roe n = 1,2, 3; oHn men-
neHHo pasnarattcs ¢ obpasoBarHvem Mn (Il) n CO,. Takum o6pa3omM, Noka B pacTBOpPE He HakonuTcs B JO-
CTaTOuYHbIX KOHUeHTpauuax Mapradey (l) peakuma mexagy MnO, u C,O4 npotekaeT OYeHb MeLneHHO.
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Korpa e koHueHTpauusa mapradua (ll) gocturaet onpeaeneHHOM BENWYUHBI, peakLMs HaunHaeT npoTekaTb
C 60MbLLOWN CKOPOCTHHO.

CxemaTnyHO peakuuio Mexay okcanat noHamu C,0,% u nepmaHraHat noHamu MnOs~ MOXHO npea-
CTaBUTb YpaBHEHNEM:

C204 + MnO4~ + 16H* = Mn* +10CO; + 8H:0.
Wcnonb3yeTcs npsMoe TUTPOBaHWe CTaHOapTHOIO pacTBopa LasBerneBoW KWCNOTbl PacTBOPOM
nepMaHraHaTta B KUCIOW cpefe.

Llenb pabombi:
OnpeaennTb KOHUEHTPaLMWIo U TUTP pacTBopa NepmMaHraHaTta kanusi.

Peakmussbi:

Mepmanranat kanuss, KMnQ,, 0,05 H — nccnegyemein pacteop.
CepHas kucnota, H.SO4, 2 H pacTeop.

LLlaBenesas kucnota, H2C204, 0,0500 H - cTaHgapTHBIN pacTBop.

lMopsidok ebinonHeHuUss pabomsi:

1. BlopeTky 3anonHWTb pacTtBOpoM nepmaHraHata kanna KMnO,. (He 3abydbme 3amosiHUmMb
«HOCUK» 6topemku u CHAMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb ypOBeHb pacTBopa TO4HO Ha «0» oTMeTKe.
2. B konby aona TUTpoBaHuss BMeCTUMOCTbo 100 cM® MepHbIM LI,VIJ'IVIH,EI,pOM nobasutb 20 cm®

H.SO, v HarpeTb Ao 80 — 90 °C. B ropsaunii pacteop nuneTtkon BHectn 10,00 cm?® pacteopa H.C.0, - 2H.0O

3. OTTMTpOBaTh PacTBOP LLABENEBOW KUCIIOTbl PacTBOPOM NepMaHraHaTta Kanvsi, npuyemM B Hadane
TUTPOBaHMWA criegytoyto kanmo pactsopa KMnO, npubaenaTh NULLb NOCHE TOrO, Kak COBEPLUEHHO uc4eana
oKpacka OT npegblgywien kannu. 3atem, YBenuymB CKOPOCTb TUTPOBAaHWS, TUTPOBAaTb A0 MNOSABIEHMWS
GrneaHo-po30BON OKpacku, yctonymeon B TeveHue 30 c.

4. MpoBecTn Tpu napannenbHbIX TUTPOBaHuA. PesynbTaTtbl TpeX TUTPOBAHWUIN AOSMKHbI OTNNYaThHCS
Apyr oT apyra He 6onee yem Ha 0,10 cwv®,

5. PesynbTaTthl 3aHecT B Tabnuvuy n ctatuctnyeckn obpaboratsb.

Tabnuuya
PesynbTatbl U3amepeHui
Ne TutpoBaHus 0O6bem pactBopa, cm®
HzCzO4 KMnO4
1 10
10
3 10
V (HZC2O4) CpeaHwit = 10 V (KMnO4) cpeaHui =
Pacuem:

1) KoHueHTpauuto nepmaHraHata kanus paccuutatb no opmyrne:

C (KMnO4) = C (H2C204) V (H2C204) cpeaHuin /V (KMnO4) CpeaHwii-

2) TwuTp NnepMaHraHaTa Kanus paccymtaTb no opmyne:

T(KMnO4)= C (KMnO,) - M, (KMnQy) / 1000

3) MNonpaBo4HbIA KOIMPULMEHT NEPMaHraHaTa Kanusa paccumtaTb No opmyre:

CH (npaxm)

K (MO oy =~

(meop)

NabopaTtopHas paboTa k pasgeny 7
OMNPEQENEHUE COOEPXAHUA XXENE3A (Il) B PACTBOPE
MeToz ocHoBaH Ha B3aMMOAENCTBUU MOHOB Fe?* ¢ nepmaHraHaTt-moHamu MnOy:
2MnO, "+ 10Fe?" + 8H" = 2Mn?" + 5Fe,*" + 8H,0;

CyTb onpegeneHust B NpsiMOM TUTPOBaHWM pacTtBopa conu xenesa (lI) TMTpoBaHHLIM pacTBOPOM
KMnO; B kucrnomn cpege.

Llenb pabombi:

OnpegenvTb coepkaHue xenesa B aHann3mMpyemMom pacTBope.

Peakmusnbi:

Mepmanranat kanms, KMnQsy, ....H pacTBop — CTaHO4ApPTU3NPOBaHHbIA pacTBop (CM. NpeabiayLuyto pa-
6oTy).

CepHas kucnota, H.SO4, 2 H pacTeop.

PacTBop conu Fe* — nccnegyemslit pacTeop.

lMopsidok ebinonHeHUs pabomsi:

1. PacTBop 3adaus B MepHOW Konbe O0BEeCTU A0 MeTKM OAUCTUINUPOBaAHHOW BOAOW. BhIPOBHATHL
KOHLEHTPaLMIO NOTy4eHHOro pacTeopa (TwartenbHO nepemellaTsb).
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2. B kaxayto konby ans TMTpoeaHus BMecTuMocTbio 100 cm® otmepuTs nuneTkon no 10 cm® nccneny-
€MOro pacTtsopa.

3. B Kaxaylo nopumio TUTpyemoro pactesopa fo6asuts 10-15 cm® 2 H pacteopa H,SO,4 (0TMeputh L-
NVHAPOM).

4. BropeTky 3anonH1MTb pacTBopoM nepmarraHata kanua KMnO,. (He 3abydbme 3anonHume «HOCUK»
b6ropemku u cHIMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» OoTMeTKe.

5. OTTuTpoBaTh nccnegyemblii pacTBOp pacTBOPOM NepMaHraHaTta kanust 4o 6neaHo-po30BON okpac-
ku. MpoBecTn Tpy NapannenbHbIX TUTPOBaHMSA. Pe3ynbTaTel TpeX TUTPOBAHWUIA OOMKHbI OTNnYaTbeca Apyr oT
Apyra He 6onee Yem Ha 0,10 cm®,

6. PesynbTaTbl 3aHecTM B Tabnuuy n ctatuctmdeckn obpaboTartb. Belumcnntb KonmMyecTBo xenesa B
250,00 cm® uccrnegyeMoro pacTBopa. BblUMCNUTL OTHOCMTENbHYK OWWGKY aHanusa, B3fB WCTUHHbINA
pesynbTaTt aHanu3a y npenogasartens.

Tabnuya
PesynbTatbl usamepeHui
Ne TUTpoBaHus O6bem pacTsopa, cm®
Fe* KMnQO,
1 10
2 10
3 10
V (Fe*" ) epeun= 10 V (KMNO4) cpepruin =
Pacuyem:

1) KoHueHTpaLumio xxenesa paccuutartb no opmyne:

C(Fe* )= C(KMnQ,) - V (KMNO.) coequmi I V (F€%* ) cpemmn -

2) KonuuecTso xenesa B 250,00 cm® uccrneayemoro pactsopa paccuntaTh no dopmyne:
m (Fe?") =C(Fe* )-M,(Fe* ) - Viomsu/ 1000

3) OTHocuTEenbHYO OWMOKY aHanm3a paccuutatb no opmyrne :

~ |C (npaxkm) —C (ucm)|
. C(ucm)

-100%

Na6oparopHas pa6oTa k pasaeny 7
OMNPEQJENEHME OBLUEN )KECTKOCTWU BOAbI
CraHpapTtusauus pactBopa TpunoHa b (9ATA, komnnekcoHa lll)

CyTb MeTOAa COCTOUT B MPSIMOM TUTPOBAHWWN CTaHAAPTHOrO pacTBopa cynbdaTta MarHMa pacTBOPOM
TpunoHa b (NazH.Y) B npucyTcTBUMN nHAMKaTOpa apnoxpoma YepHoro T:
Na.H.Y + Mg? = Na,MgY + 2H*".

Uenb pabomsbi: OnpenenvTtb KOHLEHTPaLMIO U TUTP pacTBopa TpunoHa b gnsa nocnegytowlero mc-
NMoNb30BaHWs €ro B kKa4eCTBE CTaHAAPTHOro pacTBopa.

Xo0 pabomsi:

1. TwaTeneHO BbIMbITYIO BIOPETKY NPOMbITE PacTBOPOM TpunoHa b n nogrotoBuTb K TUTPOBaHUIO
(He 3abydbme 3anonHUMb «HOCUK» BropemKu U CHSIMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTL YPOBEHb PacTBO-
pa TO4YHO Ha «0» oTmeTKe.

2. B KoHuyeckyto konby ana TUTposaHus nunetkon oTMepuTb 10,00 cM® ctaHgapTHoro pacTteopa
MgSO4.

3. OTMepuTb LUMNMHAPOM 1 BiuTb 100 cM® AUCTURNNMPOBaHHON BOAbI, 106aBUTL 5 MIT aMMMUaYHON
OycbepHon cmecn n Ha koHumke wnatens 20—-30 Mr cmecu 3pnoxXpomMoBOro YepHoro T u xnopuaa HaTpus.
PacTtBop TwaTensHo nepemellatsb.

4. MepgneHHo, No KannsMm, TUTPoBaTb pacTBOpPOM TpunoHa b 4o MoMeHTa nepexoga okpacku pac-
TBOpa U3 BULLHEBO-KPACHOW B CUHIOI0.

5. MNpoBecTu Tpu NapannenbHbIX TUTPOBaHWS. Pe3ynbTaThl TpeX TUTPOBAHUIM AOMMKHbI OTNMYaTLCS
Apyr oT apyra He 6onee yem Ha 0,10 cm®.

6. PesynbTaTthl 3aHECTU B Tabnumuy 1 ctatuctnyeckn obpaborarsb.

Pesynbmamei usmepeHul Tabnuya
Ne TUTpoBaHus O6bem pacTeopa, cm®
MgSO4 QATA
1 10,00
2 10,00
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3 10,00

V (MgSO4) cpeaHuin = 10,00 V (SD.TA) cpeaHuit =

Pacuem:
1) KoHueHTpauumto TpunoHa b paccuntate no popmyne:
C (QHTA) =C (MgSO4) -V (MgSO4) cpeaHuii Y (3,D.TA) cpeaHuii-
2) Twutp TpunoHa b paccuntaTb no cdopmyne:
T(OATA)= C(BOTA) - M, (34TA) / 1000
3) MonpaBo4HbIn KoahuUmMeHT TpunoHa b paccuntatb No opmyne:

H( npaxm )

KQOOTA)wom = CH(

meop)

OnpepeneHuve o6Lyen XKecTKOCTU BoAbl
CyTb MeTOAda COCTOUT B MPSIMOM TUTPOBAHUW UCCriedyemMon Boabl pacTBopoM TpunoHa b (NazH.Y) B
NPUCYTCTBUM MHOUKATOpa 3pMoxXpoma YepHoro T:
Na.H,Y + Mg? = Na,MgY + 2H%*;
NayH.Y + Ca®" = Na,CaY + 2H*".

Uenb pabomsbi: OnpepenuTb 06LLYHO XECTKOCTb Mccrneayemoln BoAbl METOAOM XenaToMeTpuye-
CKOro TUTPOBaHMS.

Xo0 pabomnbi:

1. TwaTenbHO BbIMbITYIO BIOPETKY NPOMbITL pacTBOPOM TpuroHa B 1 nogrotoButb K TUTPOBaHMIO
(He 3abydbme 3anonHUMbB «HOCUK» 6ropemkKu U CHSMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTL YPOBEHb pacTBO-
pa To4HO Ha «0» oTMeTKe.

2. B koHMueckyto konby nuneTtkoi otmepuTb 100,00 cm® nccneayemoii Boasl, Ao6aBuTtk 5 cMm® ammu-
ayHom BydepHoM cMeck 1 Ha koH4YMke wnatens 20—30 Mr cMecu 3pMOXPOMOBOro YepHoro T u xrnopuaa Ha-
Tpus. PacTBop TwaTenbHO nepemeLlarsb.

3. MepaneHHO, XOpoLWo nepemMeluvBasi, TUTpoBaTb PacTBOPOM TpusrioHa b 0o nepexoga okpacku
pacTBOpa M3 BULLHEBO-KPACHOW B CUHIOLO.

4. lNMpoBecTu Tpy NapannenbHbIX TUTPoBaHUA. PesdynbTaTbl TPEX TUTPOBAHWIA OOSMKHbBI OTNMYaTbLCA
Apyr oT apyra He 6onee yem Ha 0,10cm®.

5. PesynbTaTthl 3aHecT B Tabnuvuy n ctatuctnyeckn obpaboratsb.

Tabnuya
PesynbTatbl UsmepeHui
Ne TutpoBaHus O6bem pacTeopa, cm®
H.O OOTA
1 100,00
100,00
3 100,00
V (H20) cpesns = 100,00 V (BATA) cpegrui =
Pacuem:

OG6Luas *ecTKoCTb BoAbl  [MaKB/AM?] paccuuTbiBaeTCs No dopmyne:

"= Cr(DOTA )XV (DATA ) cpednuii %1000
V(H,0)

NabopaTtopHas paboTa kK pasgeny 8
Xumunyeckue CBOMCTBa AMcaxapuaoB M HecaxaponoaoObHbIX nonmMcaxapuaos.

Llenb — n3y4nTb Ha NpakTUKe OCHOBHbIE XMMUYECKME CBOWCTBA AMCaxapuaoB U Hecaxaponodo6HbIx
nonvcaxapugos.

O6GopyaoBaHue: Habop NPOOMPOK, CTEKMSIHHBIE NanoYku, MepHble NPOOMPKK, CNMPTOBKA, BOAAHASNA
GaHs.

PeaktuBbi: 10 u 40%-HbIi pacTBOp rmapokcmaa Hatpusi, 7%-Hbli pactBop cynbdarta meau, 1%-Hble
pacTBOpbl caxapo3bl U NakTo3bl, peaktns ®enuHra, 10%-HbI pacTBop cynbdarta kobansta , 10%-HbIn pac-
TBOP CepHOW KMCMoThl, peaktuB CenneBaHoBa, pacTBoOp Woda B MOAUCTOM Kanuu, 2%-Hblli pacTBOp Kpaxmana,
KOHLEHTPUPOBaHHAsA COMNsIHAs KUCNoTa, KOHUEHTpupoBaHHas cepHas kucnota, 30%-Hbln pacTBOp rMAPOKCH -
Aa HaTpus, peaktuB denuvHra, AUCTUNNMPOBaHHadA BoAa.

OnbiT 1. CBOMCTBaA AMcaxapmaoB, 0OyCrnoBreHHbIe HAaNMMYMeM rmapoKCUNbLHbLIX rpynn.

B oBe npobupku Hanutb o 1 mn 10%-Horo pacTBopa rmgpokcmaa HaTpus 1 ecaTb

kanenb 7%-HOro pactBopa cynbtata meaun, obpasyetca amopdHbI OCagoK rmapokcuga meau ro-
ny6boro ugeta. B ogHy npobupky HanuTb 1 MN NakTosbl, BO BTOPYI- 1 MM caxaposbl, Npu BCTPAXMBAHUM
0CajfjoK rmapokcuaa Meamn pacTBopsSeTCs, PacTBOPbI OKPaLLMBAKOTCA B CUHUIA LIBET.
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Ouncaxapuabl, SBMASACE MHOroaTOMHbIMW CNMpTamMu, JIErkO pacTBOPSOT rmapokeug mean ¢ obpasosa-
HVMeM pacTBopa TeMHo-cuMHero uBeta. ObpasyeTcs coegnHeHne Meam Tvna ankoronsta-caxapata Meau.

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

Pacmeopbsi ocmasums 01 criedyrouwjelti pabomei.

OnbIT 2. OKMCNeHne gucaxapmaos.

OnbIT 2.1. OKMCNeHne rmapoKCuaomMm meau.

PacTtBopbl, ocTaBwmrecs oT npeabiayller paboTel, HarpeTb. B ogHon 13 npobupok BbinagaeT ocagok
KMPMNMYHO-KpacHoro LBeTa.

Hanuwume cxemy peakuyuu OKUCNeHUsI goccmaHasnugarowe2o oucaxapuda. Hazosume npodykm
peakuyuu.

OnbIT 2.2. OKncneHue ¢pennHroBomn XXnAKoCTbHo.

B oagHy npobupky npunuTb 1 M NakTo3bl, B APYryt0 caxaposbl, 4o6aBuTb B Kaxayo no 1 mn peaktnea
®enudra. Copgepxmmoe Npobupok HarpeTb Ha BogsHoW GaHe. B ogHowm u3 npobupok BbinagaeT 0Cafok
KMPMUYHO-KpACHOro LBeTa.

Hanuwume cxeMy peakuyuu OKUCMEHUSI eoccmaHaenuearuweao Oucaxapuda peakmueom PernuHaa.
Hazosume npodykmel peakyud.

OnbiT 3. KauecTBeHHasa peakuus Ha caxaposy.

B nBe npobupkn Hanutb otaensHo no 1 mn 10%-Horo pacteopa caxapo3bl U NakTo3bl, B 06e npobupku
nobaeutb Mo nsaTb kanenb 40%-Horo pactBopa ruapokcuaa Hatpust - 10%-Horo pactBopa cynbdaTa
kobanbTta. Cogepxnmoe NpodMpoK TLaTeNbHO NepemeLlaTb.

Ymo Habnodanu?

Mpumevanne. Cynbdat kobanbTa B LLENOYHOM pacTBOpe C caxapo3on obpasyeT hMoneToBoro LBeTa
CTpoeHus caxaparT. [pyrve yrneBogbl B 3TUX YCroBuUsX 00pasytoT ronyooro upeta caxapatbl kobanbta. 9T0
Mo3BOMSET OTNIMYUTBL Caxapo3y OT APYrnX YrNeBoOOB.

OnbIT 4. KNCNOTHBLIN rMAPONU3 caxapo3bl.

B npobupky Hanute 1 Mn 1%-Horo pactBopa caxapo3sbl, fobasutb 5 kanenb 10%-Horo cepHom
kncnotbl. CMecb HarpeTb Ha BogsaHou 6aHe 2-3 MuH. Cogepxumoe npobupkm oxnaguTs. B npobupky ¢ oxna-
XOEHHbIM rngponusaTom gobasuTtb WwecTb kanenb 10%-Horo pacteopa rugpokcMaa HatTpus (4Nng HenTpanu-
3aumm), cpefa OormkHa ObITb HEMTPanbHOWM (KOHTPOSb MO YHMBEPCAnbHON NakMycoBon bymake). MonyyeH-
HbI rMapPONM3aT pasfensioT Ha ABe paBHble YacTu 1 Ao0OaBNSAT K 0OHOM YacTu 5 kanenb OennHroBon Xua -
KOCTW, @ K OpYrovi— aHanornyHoe konuyecTtso peaktuBa CenuaHoBa. 3aTem o6e NpoOUpPKM NoMeLLaloT Ha
HECKOJIbKO MWHYT B KUMSLLYIO BOASHYIO OaHto. [ns cpaBHeHus (KOHTpons) B 6aHo noMeLlarT n Npobupky ¢
BOAHbIM PacTBOPOM Caxapo3bl, He MOABEPrHyTbIM TMAPONU3y, HO codepxawmm 5 kanenb peaktuBa Ce-
nvBaHoBa.

Ymo Habnodanu?

lNoyemy 8 KOHMPOIbHOU NMPOBUPKE USMEHEHUS OKPacKu He rpou3ouwsio?

Hanucamb cxembi peakuyuli 2udponu3a caxapo3bi 8 sude ¢hopmysni Xeyopca. Haszosume rpodOykmei
peakyud.

MpumeyaHue. Maponm3 caxaposbl Ha3blBAaeTCs WUHBEPCUEN, TaK Kak B pe3ynbTaTe 3TOro npouecca
npoucxoauT M3MEHEeHUe 3Haka BpalleHWs NOMsipM30BaHHOIO ny4va CBeTa, yAenbHOe BpalleHWe caxaposbl
(+)66,53°, B pesynbTaTe rmaponusa caxaposa pacnagaetcs Ha rnioKo3y 1 pyKTo3sy, CMeCb KOTOPbIX Ha3blBa-
€TCSl UHBEPTHbIM caxapoM. YaenbHoe BpalleHue rmnoko3bl (+)52,5°, dpykTosbl (—)93°, MHBEPTHOrO caxapa
(-)40,5°. OokasaTb obpa3oBaHNE MHBEPTHOrO caxapa MOXHO MYTEM ONpeAeneHus yrna BpalleHus ¢ Nnomo-
L0 MONAPMMETPA UMK peakumnen ¢ PENMHIoBON XUOKOCTbLIO.

OnbIT 5. KauecTBeHHas peakuusi Ha Kpaxmann.

K 1 mn 2%-Horo pactBopa kpaxmana gobaBuTb HECKOMNBKO Kanenb pacTtBopa vofda B MOAMCTOM Kamnuw,
nosiBNsieTCA cuHee okpawwuBaHue. Coaepxumoe NpobUpku HarpeTb Ha CNUPTOBKE— OKpacka mcyesaeT. [pu
OXMNaXO4eHNn pacTBOpa CUHSAS OKpacka BOCCTaHaBIIMBaETCS.

MpumeyaHue. Bo3HNKHOBEHNE CMHEW OKpacKu pacTBopa Kpaxmana nocne gobasneHns noguctoro ka-
nns— saBneHne duanyeckoe. NMpu HarpeBaHMM OKpacka mcyesaeT 3a cyeT gecopbumm roga u3 Monekysbl
Kpaxmana. Kpaxman npumeHsieTcs B Ka4eCTBe MHaMKaTopa B ogoMeTpun.

OnbIT 6. KNCNOTHLIM rMApPoONU3 Kpaxmana.

B npobupky HanuTte 10 mn 1%-Horo pactBopa kpaxmana, 4ob6aBuTb 1 Mn KOHUEHTPUPOBAHHOW COMsi-
HOW KUCMNOTbI 1 2 HeBonbLUMX Kycoyka nemsbl. CooepxMmoe nNpobupku TwaTtenbHO NepeMeLumMBaTth, HarpeTb
Ha CNUPTOBKE OO0 KUMEHUS W, MpoJoKasi HarpeBaHue, Yepes kaxaple 1-1,5 MMHYTbI nocne Hadana KuneHus
otbupatb no 0,5-1 Mn rmgponuaarta, K KOTOPOMY Mocne NpeABapUTENIBHOIO OXNaX4eHns 4o0aBNsaATb No Tpu-
YyeTbIpe Kannm pacTteopa noauaa kanus, 4ocTaTovyHo oTobpaTh NATb-wecTb Npob rmaponusarta. B 3aBucumo-
CTW OT CTEeNeHn rmgponnsa kpaxmana rugponusat OyaeTt AaBaTb C MOAHOW BOAOW Pa3NMYHYI0 OKPACKy: CUHE-
roneToByto, KPaCHOBATO-Oypyto, OPaHXEBYIO, OPaHXXEBO-KENTYIO, XKEMTYHO.

B oTtpenbHyto npobupky HanuTb 1 MI rmgponusaTta, ocTaBllerocs nocne orbopa npob, fobasutb K
Hemy 1 Mn rmgpokcraa HaTpusa n 1 mn peaktuea denvHra, CoOagepXXMMmoe NpobupkM nepemeLllaTtb U HarpeTb Ha
cnmpToBKe. BbinagaeT KMPNMYHO-KpacHbIA 0CadoK okcvaa meau. OTO JOoKasbliBaeT, YTO rmaponna Kpaxmana
3aKOHYEH.
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MpumeyvaHue. MMaponus kpaxmarna yckopsieTCcst B MPUCYTCTBUM KUCHOT. B pesynbTaTte nocneposaTtens-
HOro rMaponu3a Kpaxmarna BHadane obpasyloTcs OeKCTPUHbI, 3aTeM gucaxapug — mManbTo3a M KOHEYHbIN
NPOAYKT ruaponusa a-A-rniokonupaHosa.

OnbIT 7. KNCNOTHBLIN rMAPONU3 KNeTyaTKu.

B npobupky HanuTb 2 M KOHLEHTPYPOBAHHOW CEPHOM KNCMNOTbI U ONYCTUTb B HEE HECKOSBbKO KYCOYKOB
dunsTpoBansHon dymarn. Copgepxnmoe NpobupkM nepemellaTb CTEKISHHOM Mano4vkon 4O MOSTHOrO pacTBO-
PEHUsI KNeTyaTku, Mocrne Yero BbIUTb B KOHWYECKylo konby, copepxauwyo 15-30 Mn AMCTUNAMPOBAHHOM
BOAbI, M KUNATUTb B TeueHue Yaca. o mepe BblkunaHus gobaensATb Boay. Yepes yac ns konbbl B3ATb 3 Mn
rMaponusara, HewTpanu3oBaTb €ro pacTBOPOM Lienoyn, aobaButb 3 mn peaktmBa PenuHra u Harpetb.
Ob6pasytowumiica ocagok okcmaa Mmeau (1) ykasbiBaeT Ha MPUCYTCTBME B pacTBOpPE MOHOCaxapuaos.

5.1.1 Wkana n kputepun oueHNBaHUA
caMonoAaroToBKMU MO TeMaMm rlabopaTopHbIX 3aHATUN
- OUEeHKa «3aymeHo» BbICTaBMNSIETCSl, €CNW CTYQEHT Ha OCHOBE CaMOCTOSTENbHOIO W3Y4YEHHOro
mMaTtepuana, CMOr BCECTOPOHHE pacKpbITb TEOPETUYECKOE coAepXKaHue TeMbl, NpaBUbHO oopmMun oT4YeT
no nabopartopHon pabote. BnageeT metoamkamu npu pelieHnn nabopaTtopHbix 3agay.
- OLEHKa «He 3a4meHO» BbICTaBMSAETCS, €CNN CTYAEeHT HeakkypaTHO odopmun oTyeT no nabopartop-
HOM paboTe Ha OCHOBEe M3y4YeHHOro MaTepuana. 3aTpygHsieTcs pelaTb NpakTuyeckue 3agauu.

6. O6wme meToanYeCKMe peKoMeHA4aLMN Mo U3y4YeHuo
oTAelNbHbIX pa3aenoB AUCLUNIIVHbI

Mpy M3y4YeHUM KOHKPETHOro pasaena AUCLMMMMWHBI, U3 YMCMa BbIHECEHHbLIX HA NEKLUMOHHbIE U
npakTUYeckne 3aHATUS, obydaloLlemMycs crnedyeT yuuTbliBaTb U3MOXEHHble Hke pekomeHaauum. O6patuTe
Ha HUX 0coboe BHUMaHWe Npu NoAroToBKe K aTTecTaLuu.

PaGoTa no Teme, npexae Bcero, npeanornaraeT ee M3ydeHue no y4eGHUKY Mnu nocobuio, a Takke
MOWCK MO TEME Hay4YHbIX CTaTel B Hay4YHbIX XypHanax no Xumuu. TakuMu XypHanamu siBfsioTcs: «Xumnsa u
XU3Hb» U Ap. BbiGop cTaTby, OTHOCALLECA K TeMe, nydlle Aenatb Mo MocrneaHuM B rogy Homepawm, rae
npuBoONUTCA NepedeHb cTaTeil, onybnMkoBaHHbIX 3a rod. CamocTosTenbHas NoAroToBKa npeanonaraeT Uc-
nonb3oBaHue psga MeToaos.

CamocTtosaTenbHas NOAroToBKa npeanoriaraeT UCNonb30BaHe psaa MeTodoB.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHne no3BosnsieT BblAENUTb IMaBHOE B N3y4aeMOM MaTepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpvBaemon aBTopom npobneme.

TexHuKka 3anuncen B KOHCMEKTe WHAMBMAyarnbHa, HO €CTb psagd MnpasBwr, KOTOPble MOTYT MPUHECTU
nonb3y ero COCTaBUTENIO: HAYMHAs KOHCMEKT, credyeT 3anucatb aBTopa M3y4aemoro npou3BefeHus], ero
Ha3BaHWe, NCTOYHWK, FAe OHO onybnMkoBaHo, rog u3gaHus. MNopsaok KOHCMEKTUPOBaHUS:

a) BHMMAaTeNIbHOE YTEHME TEKCTa;

6) Nouck B TEKCTE OTBETOB HA MOCTABIEHHbIE B M3y4aeMON TEME BOMPOCHI;

B) KpaTKoe, HO YE€TKOE U MOHATHOE U3NOXEHWE TEKCTa;

r) BolgeneHve B 3anncu Hanbonee 3HaYNMbIX MECT;

[) 3anucb Ha MosisiX BO3HMKAKOLLMX BOMPOCOB, NMOHSITUN, KATETOPUA N CBOUX MbICIEN.

2. 3anucun B chopMe TE3NCOoB, NITaHOB, aHHOTaUM, OPMYIIMPOBOK onpeaeneHun. Bce nepeuvncner-
Hble opMbl MOMOratT BbICTPOV OpueHTauun B NOArOTOBIIEHHOM MaTepuane, nogdope apryMeHToB B MOSb-
3y UK NPOTUB Kakoro- Nnbo yTBepKAeHNS.

3. Cnosapb NoHATUN 1 kaTeropuii. CocTaBneHne crioBaps nomoraeT BbICTpee ocBanBaTb HOBbIE NO-
HATUS U KaTeropum, yBepeHHee ummn onepuposaTb. [1ogobHbI cnoBapb cneayeT BECTU YeTKo, pa3bopynso,
4yTOGbI YAOOHO GbINO MM nonb3oBatbes. V3 npuBegeHHoro B YMK rnoccapusi HyXKHO K KaXaomy cemuHapy
BbIOMpaTb MOHATUS, OTHOCALLMECS K M3yHaeMon TeMe, 0ObeauHATb UX NIOMMYECKON CXEMOM B COOTBETCTBUM
C BOMPOCaMM CEMUHAPCKOTO 3aHSTUS.

Paspen 1.
Tema 1. OCHOBHbIE KInacCbl HEOPraHN4YeCcKUx coegnHeHnin. Cnocobbl MONy4YeHUs N XMMUYECKe CBOMCTBA
OKCMOO0B, KUCMOT N OCHOBaHWI, CONEN.
1. Knaccmudmkauusa HeopraHM4ecknx CoeanHEHNN.
2. XMUyeckne cBOMCTBA OKCUAOB, KUCIMOT, OCHOBAHWUI, CONEN.
3. Cnocobbl NonyyYyeHns OKCMAOB, KUCNOT, OCHOBaHWUN, Conen.
4. [eHeTn4Yeckas CBA3b MEXAY Knaccamu HeEOpraHMYeCKNX CoeqUHEHNIA.
Pasgen 2.
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Tema 2. CTpoeHne aToMa. ONEKTPOHHbIE, 3NEKTPOHHO-rpadunyveckme popmynbl. NprmeHeHne npasuna
XyHaa, npuHumna Maynu. MNMepuogunyeckas cucrema anemenTos .M. Mengeneesa.
1. OCHOBHbIE NMOHATUSA N 3aKOHbI XUMUKN. 3HAYEHUE XMMUU B U3yHEeHUM NpUpoabl
2. CtpoeHue atoma. CoBpeMeHHasi Teopus CTpOeHnsi atoma.
3. KopnyckynspHo-BonHoBas npupoaa anekTpoHa. YpasHeHue e bponns. MNpuHumnnbl KBAHTOBOM Mexa-
HWKWU. BonHoBaga yHKLMSA, aTOMHas opbuTans.
4. YpaBHeHue LpeanHrepa. XapakrepucTmka SHepreTM4eckoro COCTOSHMS 3NeKTPoHa KBAaHTOBbLIMU YNC-
namu.
5. MpuHumn Maynu. PacnpegeneHne anekTpoHOB MO YPOBHSM U NMO4YPOBHSIM.
6. MNpuHUMN HaumeHbLwen aHeprun. MNMpasuno Knevkosckoro. Npasuno XyHaa.
7. ONEKTPOHHbIE 1 ANEKTPOHHO-Tpaduyeckne opmyInbl.
Tema 3. Ximunyeckas CBs3b 1 CTPOEHWNE MOSIEKYT.
1. OCHOBHbIE TUMblI XUMUYECKOW CBSA3MN.
2. CBOWCTBA XMMNYECKOWN CBA3N
3. MeToa BaneHTHbIX CBA3EMN.
4. MeTop MonekynspHblx opbutanen
5. M'mbpuansaumnsa monekyrn.
Paspen 3.
Tema 4. TepMmoanNHaAMMKa XUMUHECKMX peaKLniA.
1. OCHOBHbIE NOHATUA: TEPMOXUMUS, TEMNOBON 3PMEKT, SHTanNbLNUs (CTaH4apTHas aHTaNbLNUS),
TEPMOXUMUYECKNE peakLun (3K30TEPMUYECKNE, SHOOTEPMUYECKME).
2. TepMmoxumMmyeckmne ypaBHEHNS.
3. 3akoH Necca 1 cnencTBus 13 Hero.
4. QHTanbnusa obpasoBaHUA XMMUYECKUX coeanHeHnin. CTaHgapTHbIE 3HTanbNMM o6pas3oBaHus u cropa-
HYSA
5. MoHaTtue 06 sHTponun. CTaHgapTHbIE SHTPOMMU. I3MEHEHNE SHTPOMUUN NPU XMMUYECKUX PeaKuUsX.
6 OHeprusa 'MbB6ca. QHTANBNUNHBLIN U SHTPOMUNHBIN (hakTOPbI NPOLLECCOB.
7. N3ameHeHue aHeprum Mb6ca npu xmmudecknx npoueccax. HanpasneHue peakuui
Tema 5. KnHeTvka XMMUYECKMX peakumin n XMMn4eckoe paBHoBecue.
. CKOpOCTb XUMUYECKON peakumn. XuMmnyeckas KUHEeTUKA.
. 3aBUCUMOCTb CKOPOCTU peakumm OT KOHLEHTpaLMM U NPUPOabl pearnpyroLnx BeLecTs.
. MonekynsipHOCTb 1 NOPSAOK peakunm.
. QHeprusa akTMBaLmm, akTUBMPOBAHHIN KOMIIEKC.
. 3aBUCUMOCTb CKOPOCTU peakumn oT TeMmnepartypsbl. [paBuno BaHT-Modda.
. YpaBHeHue AppeHuyca. PoToxmmMm4eckue npoLeccs.
. [OMOreHHbIN 1 reTeporeHHbIn kaTanns. 3aBNCMMOCTb CKOPOCTU peakLmmn oT Katanuaatopos. O6pa-
TUMble N HeobpaTMble MPOLLECCHI.
8. Xvmunyeckoe paBHoBecue. KOHCTaHTa paBHOBeECHUS.
9. CmeuleHus paBHoBecus. MpuHumn fe- Watenbe.
10. PaBHOBeCHE B reTEPOreHHbIX cMcTEMax. XMMn4eckoe paBHOBECUKE B FETEPOreHHbIX CUCTEMAX.
KoHcTaHTa paBHOBecCHS.
Pasgen 4.
Tema 6. PactBopbl. Cnocobbl BbipaXXeHUs! KOHLEHTPaL/MN pacTBOPOB.
1. ObLas xapakTepucTumKa.
2. Teopus pacTBOpOB. QHepreTuyeckmini 3odeKT pacTBOPEHNS.
3. HacblweHHble, HeHacbILWEHHbIE U NePEChILLEHHbIE pacTBOPbI. PacTBOpMMOCTb BELLECTB.
4. CnocoO6bl BbipaXkeHWs1 KOHLEHTpauum pacTBopoB. PacyeTHble hopmynbl. [lepecyeTbl KOHLEHTpaUWA.
Tema 7. Teopusi anekTponuMTudeckon amccounaumumn. MoHooGMeHHbIe peakuuu.
1. AnekTponutnyeckasa anccoumaums. MNMpouecc guccoumaumm.
2. Cuna anektponutoB. CTeneHb 1 KOHCTaHTa guccoumaummn. 3akoH pasbasneHus OcTeanbaa.
3. CunbHble aNekTponuThl. Teopus CUMbHbIX ANEKTPOMNUTOB.
4. lnccoumaumsi KNCNOT, OCHOBaHWIA, aMOTEPHbIX MAPOKCUA0B, conen. NoHHO-MonekynspHble
ypaBHeHunsa. CMeLleHne NOHHbIX paBHOBECUN.
Tema 8. OnpeneneHue pH pacteopoB. NHAMKATOPHLIN MeToa,.
1. Ouccoumauns sBoabl. loHHOe npon3seaeHne Boabl. BooopoaHbii nokasaTerb.
2. OueHka pH ¢ noMoLLb NHONKATOPOB.
3. Cnocobbl BbuMcneHusa pH B pacTBopax KMCNOT U OCHOBAHUMNA.
4. MNMponsBeaeHne pacTBOPUMOCTH.
5. MoHaTusa o 6ydepHbIX pacTBopax.
Tema 9. 'vaponua conen.
1. Fugponus conen. PasnuyHble cnyvaun rugponm3a. CTeneHb U KOHCTaHTa rmgpormaa.
2. CmeLleHne rMgponMTMyYecKoro paBHOBECKS.
3. BeluncneHnne pH pactsopoBs conen.
Paspen 5.
Tema 10. Cnocobbl NONy4YEeHUs N XMMUYECKME CBONCTBA KOMMMEKCHbIX COEANHEHMNN.
1. CTpoeHme KOMNIEKCHbIX COeaUHEHNI

NOoO b WN -
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2. MeToabl NonyyYeHUs: KOMMMAEKCHbIX COeANHEHUN.

3. XvMun4yeckume cBOMCTBA KOMMMNEKCHbIX COeAMHEHUN.

4. HomeHknaTtypa KOMMEeKCHbIX COeaNHEHWNIA.

Paspen 6.
Tema 11. OKMCNNTENBHO-BOCCTAHOBUTENbBHbIE peaKLMK.

1. Knaccudukaums OBP. CoctaBneHue ypasHeHun. Metoa nonypeakumn. BaxkHenwwme okmcnuTtenu un
BOCCTaHOBUTENM.

2. BnnsiHue cpenbl Ha npoTekaHue peakumii OBP. QnekTpoxummdeckmne cnctembl. OcCobeHHOCTH anek-
TPOXUMUYECKNX MPOLLECCOB.

Tema 12. OnekTponus.

1. NoHHO-MeTannmyecknin anektpoa. YpasHeHne HepHcrta. Ma3oBble anekTpoabl. BoaopoaHbin anek-
Tpoa. KucnopogHbin anektpon CTaHAapTHbIN 3NeKTpOoAHbIA NoTeHUMar.

2. DNEKTPOXUMUYECKMI pAa HanpsbkeHnn meTannoB. OKUCNNTENBHO-BOCCTAHOBUTESbHLIE CBOMCTBA Me-
Tansnos.

3. NanbBaHn4yecknn anemeHT. AnemeHT JaHnans-Akobu. KatogHbli, aHogHbIM npouecchl. Cxema anek-
TPOXMMWNYECKON Lienu.

4. TepmogunHamumka ranbBaHnyeckoro anemeHTa. 3C ranbBaHMYECKOro anemMeHTa.

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

1. I = VI aHanuTtuyeckume rpynnbl KATUOHOB.

2.KayecTBeHHble peakLmm Ha KaTuoHbl | — VI rpynn.

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

1. AHanuT4eckue rpynnbl aHNOHOB.

2. KayecTBeHHbIE peakummn Ha aHUOHBI.

Tema 15. AHanus cyxux coneu

1.KauecTBeHHbIN aHaNn3 KaTUOHOB.

2. KayeCcTBEHHbIN aHann3 aHNOHOB.

3. AHanua cyxoro BeLLecTBa.

Tema 17. BBegeHue B rpaBUMETPUHECKUA aHanNms.

1. MeTtogbl, npubopbl, nocyaa. AHanMTU4eckne Bechl.

2. MpouseeneHne pacTBOPUMOCTH, YCIOBUSE 06pa3oBaHUsl 1 pacTBOPEHMS OCaaKOB.
Tema 18. CtaHgapTmsaumsa pacteopa kucnotbl. OnpeneneHne LWenoyn B pactesope.

1. CywHocTb MeToaa, NpssMoe u obpaTHoe TUTPOBaHUE, TUTPOBAHME 3aMECTUTENS.

2. MeTofpl TUTPMMETPUYECKOTO aHanmaa.

3. TpeboBaHus, NpeabsBnseMble K peakunsiM B TATPUMETPUYECKOM aHanu3e, namepurensHasa nocyaa,
BbIYMCMEHUS B TUTPUMETPUYECKOM aHanuse.

4. TuTpoBaHue, TOYKa IKBMBANIEHTHOCTU U KOHEYHAas TOYKa TUTPOBaHWS, CTaHAAPTHbIE U CTaHO4apTU3N-
pOBaHHbIE PaCTBOPbI, MEPBUYHbIE CTAHAAPTLI U NpeabaBnAemMble K HUM TpeboBaHus, omkcaHanbl,
CTaHA4apTM3NPOBaHHbIE PACTBOPbI, UCTOYHUKM MOTPELLUHOCTEN B TUTPUMETPUMN.

5. KucnoTtHo-oCHOBHOE TUTPOBAHUE: CYLLHOCTb METOAA, NEPBUYHbIE CTaHAAPTbI 41151 PACTBOPOB KUCOT
U LWenoYyen, Touka HEUTParbHOCTH, TOYKa 9KBMBANEHTHOCTU U KOHEYHAsA TOYKa TUTPOBaHMS.

Tema 19. MNepmaHraHaTomeTpusa. CtanaapTtmsaumns pacteopa KMnO,. Onpenenexune Fe?* B pactBope conm
Mopa.

1. KoMmnnekcoHoMeTpryeckoe TUTPOBAHME: CYLLHOCTb METOAA, CBOMCTBA KOMMMEKCHBIX COEOUHEHUN, C-
nonb3yemble B aHaNMTUYECKON XNMUN.

2. KoMNneKkcoHbl, KOMMEKCOHaThl, TPUMOH b Kak TUTpaHT B KOMMNIEKCOHOMETPUN.

3. MeTannuHamkaTopbl.

4. CtangapTusaumsi pacteopa TpunoHa b. Onpegenenue xectkoctn H0.

Tema 20. DN3nKO-XMUYECKME METOAbI aHann3aa.

1. MNoTeHunomeTpuS.

2. CnekTtpocpoTomeTpus.

3. XpomaTtorpadms.

Paspen 8.
Tema 21. BBegeHue B OpraHNYeckyto XMMuio.

1. TpocTpaHCTBEHHOE CTPOEHWE OpraHN4Yeckux coeavHeHun. Msomepusi opraHuyecknx coefuHEeHWi.
Tunbl XMMUYECKNX CBA3EN B OPraHMYeCKUX CoeaAnHEHNSAX. DNEKTPOHHbIE 3 dEKTbI 3aMeCTUTENEN.

2. IHaykTnBHbIN 3adhpekT. MesoMepHbIn adpdekT. BnusaHne anekTpoHHbIX adhekToB 3amecTuTenemn Ha
peakUMOHHYI0 CMOCOBHOCTb OpraHNYecKUX CoOegUHEHUN. Tunbl OPraHUYECKNX peakunii: peakLmn 3aMmeLleHmns
(SR;SN;SE), peakunun npucoeanHenus (AE; AN), peakumm annmmnHmpoBanus (E), peakuum okMcneHus, BHyT-
PUMOMEKYISAPHON NeperpynnupoBKy.

Tema 22. ApeHbl. CnupTbl. PeHonbl.

1. ApeHbl. NMoHATHE 06 apoMaTUYHOCTK, CTPOEHUE apeHoB. [lonyyeHne GeH3ona u ero romosnoros. ®u-
3M4ecKkme, XMMn4eckme ceoncTea. Peakummn anekTpounbHOro 3ameLLeHns: ranioreHMpoBaHne, HATPOBaHME,
CcynbrpoBaHme, ankunmpoBaHve, auunmpoBaHume.
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2. CnnpTtbl. Onpegenexve, knaccudukaunsi, Msomepus, HomeHknatypa. Metogpl nonyyexus. ®Pusnye-
CKune, xmmmuyeckme csonctea. MHoroaToMHbl cnupThl. [1pon3BoaHbIE MHOrOaTOMHbLIX CnupToB. Henpeaens-
Hble cnpTbl. CNnpTbl apoMaTMYecKoro psaaa.

3. ®eHonbl. Onpepenenne, CTpoeHne, knaccugmrkaums, HomeHknaTypa, nsomepus. PU3NKo-xmMMmyeckme
ceBoicTBa. BsaumHoe BnusiHne (peHunbHOro pagukana v rmgpokcurbHON rpynnbl. CBoncTBa GEH30MBLHOMO
KonbLa heHona: peakumu ranoreHMpoBaHnsi, HUTPOBaHWUA, OKUCNeHnda. KayecTBeHHasa peakumnsa Ha pbeHonbl
1 HadpTonbl. AHTUCENTUYECKNE CBOMCTBA heHOMa, ero NPON3BOAHLIX U UX NPUMEHEHNE.

Tema 23. Anbaernabl 1 KeToHbl. KapboHOBbIE KUCMOThI.

1. Knaccudukaums, HoMmeHknaTypa anberngoB 1 KeTOHOB, OTAEeNbHbIE NpeAcTaBUTENU N NX 3HaYe-
Hue. dusnyeckme n xmMmmnyeckme ceorcTea. lNonumepusaumsa ansgerngos. OKMCNeHne anbAerMaoB, KETOHOB.

2. Knaccudukauus, HOMeHKNatypa KapOOHOBbIX KMCMOT. JNIEKTPOHHOE CTPOoeHue KapOOKCWUIbHOM
rpynnbl. OQHOOCHOBHbLIE NpeferbHble KapboHoBbIe KMcMnOThl. MeToapl nonyyeHus. duanyeckne CBOMCTBA.
XvmMmnyeckume cBoncTBa. Briclumne XnpHble KapOoHOBbIE KUCOTbI. [1ByXOCHOBHbIE KApOOHOBLIE KACMOTHI.
Tema 24. Jlvnnabl. Yrnesoapl.

1. Knaccudmkaums.

2. CtpoeHue, pacnpocTpaHeHue B npupoge. 3HayeHne B NpoLeCCe XN3HeeATENbHOCTU pacTeHNI.

3. dU3nKO-XMMMYeckne CBOMCTBA.

Tema 25. AMnHocoeanHeHUs.

1. AMunHocoeanHeHus. AMuHbl. Knaccndukauma, dyHKUMoHansHas rpynna. AMUHbI, aMUHOCNUPTHI,
amnabl kucnot. lNpeacraBuTeny n ux 3HavyeHue.

2. AmuHokmcnoTel. Knaccudmkaums, nsomepusi, HomeHknartypa. PacnpoctpaHeHue B npupoge. 3ame-
HUMbIE N HE3aMEHMMblE aMUHOKMCOThI. CNOCco6bl NonydYeHns n rusmKo-XMMU4ecKne CBOMCTBa
aMNHOKUCNOT. Buoxmmumyeckune npespalleHns a-aMUHOKUCHOT.

3. OnpegeneHune, knaccudukaums, pacnpocTpaHeHne B NpMpoae, 3Ha4yeHne B npouecce XusHenes-
TENbHOCTU XMBOTHbIX 1 PaCTUTENbHbBIX OPraHU3MOB. ONEMEHTHBIN COCTaB, MOreKynspHas macca 6enkos,
dopma monekyn 6enka. YpoBHM CTPYKTYpHON opraHm3auuun. OTgenbHble NpeacTaBuTeny NPOTENHOB U
npoTenaos. dusnyeckne n xmmmyeckne cesoncTea 6enkoBs. LiBeTHble (ka4eCTBEHHbIE) peakummn Ha Benku.
Tema 26. [Nonumepsil.

1. Cnocobbl nony4eHus.

2. XumMunyeckune CBOMCTBA.

Wkana n Kputepun oueHnBaHusA
caMonoaroToBkKu no remam na60paToprlx 3aHATUN

- OLEHKa «3a4YmeHOo» BbICTABMNSAETCS, €CNU CTyOeHT u3yudnn Temy nabopaTopHOro 3aHsTUS,
OPVEHTMPYSICb Ha BOMPOCbI Afs CaMOMOArOTOBKM, OMOPMUIT OTYETHBLIN MaTepuan B Buage OTYETA O
nabopartopHon paboTe, CMOT BbINOIHUTL HEOOXO4MMbIE pacyEThl U CAenaTth BbIBOAbI.

- OLUEHKa «He 3a4meHO» BbICTaBMsEeTCH, €CNU CTYAEHT HeakkypaTHO 0pOpPMUN OTYETHLIW MaTepuan
B BMAE OTYETA 0 flabopaTopHOM paboTe, He CMOT BbINOSIHUTE HEOOXOAMMbIE pacyEThl U cAenaTth BbIBOAbI.

7. Obwue meTOoANYECKNE peKOMeHAAaLUn No ohopMIIEHMIO U BLINOSTHEHUIO OTAENbHbLIX Bugos BAPC
7.1. PekomeHaaLumu no BbINOSIHEHMIO UHAUBUAYaNbHOIO 3aaHust

Y4yebHble Uuenun, Ha QoCTMKeHue KOTOpPbIX OpUeHTUpoBaHO BbiNnoJNiIHEHMe nHonBuayarnibHOro 3a-
AaHUA: NoNnyyYnTb LENOCTHOE npenctaBlieHne 06 OCHOBHbIX COBpPEMEHHDbIX npo6nemax XUMUnN mn HYTeVI nx
peweHuna.

Y4yeOHble 3aa4un, KOTOpbIe AOMKHbI ObITh pelleHbl CTYAEHTOM B paMKax BbINONIHEHMA UHAMN -
BMAyanbHOro 3afaHus:
cuctematTmsaumss 3HaHui, opMupoBaHMe UM OTpaboTka HaBbIKOB XMMWYECKOrO MWCCreaoBaHus,
HakonneHue onbita paboTbl ¢ y4ebHOM 1 Hay4YHOW NUTepaTypou;
COBEpPLUEHCTBOBAHME B M3MOXEHWUN CBOMX MbICIEN, CAMOCTOATENBHOrO MOCTPOEHUS CTPYKTYpbl pa-
60Tbl, MOCTAHOBKM 3aJad, packpblTe OCHOBHbIX BOMPOCOB, YMeHWe chopMynnpoBaTth formyeckne BoiBoAbl
N NpeanoXxeHus.

Mpn BbLINOMHEHWMN NHAMBUAOYANBHOMO 3aAaHUA CTYAEHTbl MOryT WCMonb3oBaTtb fobble yyebHble
nocobus, KOHCynbTauun ¢ npenogasartenemM. Kaxgomy cTyaeHTy gaetcs CBOM BapuaHT paboTbl. Pabota
BbIMOSIHAETCA Ha OTAenbHbIX nMcTax. BbinonHeHHas paboTa B yCTaHOBMEHHBIN CPOK Mepepjaétca Ha
kadpegpy npenogasatento Ansd nposepku. [penogaBaTtenb nposBepsieT ee W AenaeT COOTBETCTBYHOLLYIO
OTMETKY: «3a4YTeHO» Unn «He 3a4vTeHo». Ecnu paboTta He 3auTeHa, TO oHa nepefaeTcs CTyAeHTy Ansa Ao-
paboTkn. [JopaboTaHHbIN BapuaHT paboTbl BHOBb HANPaBsieTCs Ha MPOBEPKY NpenogaBaTenio.

7.1.1. Wkana n kpuTepun oueHMBaHUA UHAMBUAYANbLHOIO 3aAaHuA

- OLIEHKA «3a4YmeHO» BbICTaBIISIETCS, ECNN CTYAEHT BbiNoNHMN 6onee 60% 3agaHus;
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- OLEHKa «He 3aYmeHO» BbICTABNAETCS, €CNU CTYAEHT oTBeTUI MeHee 60% BOMpOCOB 3aaaHus.

7.2. PekomeHAaLMM Mo CaMOCTOATENIbHOMY U3YYEHUIO TeM

BOMNPOCHI
AnA caMOCTOATENbHOro U3yveHus TeMbl

«OCHOBHbI€ Knaccbl HEOpPraHM4YeCKUX CoegUuHEeHUN»
1. Knaccudmkaumsi HeopraHM4yeckux CoeanHEHNUN.
2. XMMU4ecKkne CBOMCTBa OKCMAOB, KNCMOT, OCHOBAHWUI, CONEN.
3. Cnocobbl NonyyYyeHns OKCMAOB, KACIOT, OCHOBaHWUN, CONen.
4. eHeTn4Yeckasa CBA3b MeXay Knaccamm HeopraHMYeCcKUx CoeanNHEHNN.

«TUnbl XMMNYECKNX CBA3EeN»
. NloHHas cBa3b. E€ oTnuyma ot KoBaneHTHOMNM.

. OcobeHHoCTM BogopoaHoN cBs3un. Ponb BogopoaHoN cBs3un B Gruononmmepax (6enku, kpaxman).
. Kakas cBsi3b Ha3biBaeTca MeTannmyeckon? E€ ocobeHHoCTH.

WN =

«Ocobble cBOUCTBA U 3aKOHOMEepHOCTU noBeaeHnA AncCnepCcHbIX CUCTEM»

1. OucnepcHble cuctembl. Knaccndukaumm n metoabl NONyyYeHns QUCNEPCHbIX CUCTEM.

2. KnHeTun4deckasa v arperaTmBHasa yCTOMYMBOCTb ANCNEPCHbLIX CUCTEM.

3. 'pyboamcnepcHble CUCTEMBI: CYCNEH3MU, SMYbCUM, NEHbI.

4. KonnongHele cnctembl. CTpoeHMe KONnmomagHom Yactuubl. CBOMCTBA KOMTONOHBIX CUCTEM.
5. Koarynsums.

«PU3KKO-XMUYECKNEe MeTOAbl aHanm3a»
. OnTnyeckne metoabl aHanmaa.

. ONEKTPOXUMUNYECKNE.
. Xpomatorpacduyeckume.

WN -

«YrnesopgopoabI»
AnudaTtnyeckue yrnesonopoabl
. Knaccudmkaumsa. HomeHknatypa, nsomepus.
. Cnocobbl nonyyeHus.
. dnsmyeckne cBOKCTBA.
. XumMmn4yeckme cBomncTea.
. MNpymeHeHne.
ApomaTunyeckue yrnesogopoabl
. Knaccudukaumsa. HomeHknatypa, nsomepusi.
. CnocoObl nonyyeHus.
. dnsmyeckne cBoKCTBA.
. XuMmnyeckme cBoncTBa.
. MprmeHeHme.

AP WN -

AP WN -

OOLWK anNropuTM CaMOCTOATENTbHOIO U3y4YeHUA TeMbI

1) O3HaKOMMUTbLCS C PeKOMEHA0BaHHON Y4eBHON NMUTEpaTypoli 1 ANIEKTPOHHBIMU pecypcamu No TeMe (OpPMEHTUPYSCH Ha
BOMPOCHI A1 CAMOKOHTpONS).

2) Ha aToW ocHOBE COCTaBUTL Pa3BEPHYTLIN NMaH N3NOXEHNS TEMbI

3) BbibpaTtb hopMy OTYETHOCTM KOHCMEKTOB (MMaH — KOHCMEKT, TEKCTYanbHbI KOHCMEKT, CBODOAHBI KOHCMEKT, KOHCMEKT
— cxema)

2) OhopMUTL OTYETHBI MaTepuan B yCTaHOBMEHHON hopMe B COOTBETCTBUM METOANYECKUMU PEKOMEHAALMSMU

3) MpoBecTy caMOKOHTPOSIb OCBOEHUS TEMbI MO BOMPOCaM, BblAaHHLIM NpenogaBaTenem

4) MpepocTaBuTb OTYETHLIM MaTepwan npenogaBaTento Mo COrflacoBaHMIO C Beayumm npenogasartenem

5) MoprotoBMTLCA K NPEAYCMOTPEHHOMY KOHTPObHO-OLEHOYHOMY MEPOMPUSITUIO MO pe3ynbTaTaM CaMOCTOSATENbHOIO
N3y4YeHus1 TEMbI

6) MpuHATL yyacTue B yka3aHHOM MepPOMnpUsiTUK, NPOWTU pyBexHoOe TecTUpoBaHWe Mo pasfeny Ha ayaAUTOPHOM 3aHs-
TUM U 3aKIOYMTENbHOE TECTUPOBAHME B YCTAHOBIIEHHOE ANl BHEAYAUTOPHOWN paboThbl Bpemsi

7.2.1 LWUKANA U KPUTEPUU OLIEHUBAHUA
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CaMOCTOATENbLHOro U3y4eHuUs TeMbI
- OL|EHKa «3a4YmeHo» BbICTABMISIETCS, €CNN CTYAEHT 0OpMUIT OTYETHBIA MaTepuan B Buae Aoknaza
Ha OCHOBE CaMOCTOSITEMbHOMO W3YYEHHOro MaTepuaria, CMOr BCECTOPOHHE pPacKpbiTb TeopeTuveckoe
coaepxaHue Tembl.
- OLleHKa «He 3aYmeHO» BbICTaBMSIETCH, €CNU CTYOEHT HeakkypaTHO 0dpopMUN OTHETHBI MaTepuan
B BWAEe [OKIaja Ha OCHOBE CaMOCTOSITENbHOMO M3YYeHHOro MaTepuarna, He CMOr BCECTOPOHHE PacKpbiTb
TEOPETUYECKOE COAEPKAHNE TEMDI.

8. BxoaHOW KOHTPOsb U TEKYLLMI (BHYTPUCEMECTPOBbIN) KOHTPONb Xo4a
M pe3ynbTaToB y4ebHOM paboThbl

8.1 Bonpocbl Ana BXOAHOro KOHTPONA

1. OCHOBHbIE KNaccbl HEOPraHNYECKUX COeaUHEHNIA.

2. XuMmnyeckue cBomcTBa OKCMO0B, OCHOBAHUN, KUCIOT U COJEN

3.Trnbl XMMUYECKON CBA3N

4. KonnyecTBo BellecTBa.

5. MonsipHbIn 06bem ra3oobpasHoro BellecTsa.

6. OKBMBaneHT BellecTBa. OKBUBANEHTHOE YUCIIO.

7. BHyTpeHHssa aHeprus.

8. Tennota u pabora.

9. MNMepBbIN 3aKOH T/A.

10. MpocTble 1 CroXHbIE peakumu.

11. CKOpOCTb XMMNYECKON peakLmm.

12. [oMOreHHble U reTeporeHHble peakuuu.

13. CmeweHune xummyeckoro pasHosecus. [NpuHumn Jle-lWaTtense.
a) BNUsSHME N3MEHEHMS KOHLEHTpaLMM OOHOMO BELLECTBA HA HanpaBreHne CMeLLEHUS paBHOBECHS;
0) BnMsSIHME W3MEHEHUs AaBneHust (KOHUEHTpaLuu BCEX BELLEeCTB) Ha HanpaBfieHWe CMeLLeHus
paBHOBECUS;
B) BNMSIHNE N3MEHEHUSA TemnepaTypbl HAa HanpaBlieHe CMELLEHNS PaBHOBECHS;

14. NctnHHbIE pacTBOpbl. PacTBopuTenb, pacTBOPEHHOE BELLECTBO. TuMbl pacTBOPOB (MONEKYNSPHbIE U

NOHHbIE). TBepable, Xugkme n rasoobpasHblie pacTBOpbI.

15. Cnoco6bl BbipaeHUst KOHLEHTpaLmm pactBopoB (w%, Cwm, CH, T). 3akoH SKBMBanNeHTOB 415 paCTBOPOB.

16. PacTBopbl anekTponmToB. Teopus aNeKTponMTUYeckon guccoumaumm:

17. Ouccoumnaums cUnbHbIX M CnabbiX 3NeKTPONUTOB (B TOM YMCIE KUCTTbIX M OCHOBHbIX COMew).

18. uccoumauna Boabl. loHHOE npon3BeaeHne Boabl.

19. BogopoaHbIn 1 ruapoKCUnbHbIN NokasaTenu cpeapl

20. 3HaveHunsa pH n pOH B HeNTparnbHbIX, KUCAbIX U LENOYHbIX cpeaax.

8.1.1 LUKANA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BOMPOCbI BXOAHOIO KOHTPONA
- OUEeHKa «3a4TeHO» BbICTaBnsieTcs obyuvalolleMycsi, ecnM BOMpOC PacKkpbIT, BO BPeEMs OUCKYCCUM
BbICKa3blBaeTCs COOCTBEHHas Touka 3peHus Ha obcyxaaemyto npobrnemy, 4EMOHCTPUpPYeTCs CnocobHOCTb
aprymMeHTMpoBaTb AoKa3blBaeMble NONOXEHNS 1 BbIBOADI.
- OLleHKa «He 3a4YTeHO» BbICTaBnsieTCs, ecnun obyyatolmincs He cnocobeH aokasaTb U apryMeHTUpoBaTb
COBCTBEHHYIO TOUKY 3PEHUSI MO BOMPOCY, HE CMOCOOEH CChINATbCA HAa MHEHWS BeAyLMX cneumanictoB no
obcyxgaemon npobreme.

8.2. TeKywwynin KOHTPOJIb YCNEeBaeMoOCTHU

B TeyeHue cemecTpa, NpPOBOAUTCH TEKYLLUA KOHTPOSb YCMEBAEMOCTU MO AMCUMMNIINHE, K KOTOPOMY
CTYAEHT JOMKeH ObITb MOArOTOBIEH.

OTcyTCcTBME NPOMYCKOB ayAUTOPHbLIX 3aHATUMW, akTMBHas pabota Ha nabopaTopHbIX 3aHATUNAX, obLiee
BbINOMHEHWe rpaduka y4ebHon paboTbl ABNSOTCA OCHOBaHWEM AN NOMYYEHUS NOMOXUTENBHOW OLEHKM MO
TeKyLLeMy KOHTPOTI.

B kauecTBe TeKyLLero KOHTPOrs MOXeT ObITb MCMONb30BaH TECTOBbLIN KOHTPOSb. TECT COCTOUT U3 He-
BOnMbLLOro KONMMYeCcTBa 3NIEMEHTapHbIX BOMPOCOB MO OCHOBHbLIM pa3genamM AWCLUMMWHBL: HenpaBWibHble
pelleHns pa3bupaloTcs Ha criedylolemM 3aHATUW; YacToTa TeCTUpOBaHWsA onpegenseTcs npenogasarenem.

O6pa3sey 6unera no teme «Knaccudmkaums HeopraHM4eCKNX cCoegUHEHUN»

1. AM®OTEPHBLIM N OCHOBHLIM OKCMAAaMU COOTBETCTBEHHO SBNSAIOTCS:
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1) FeO u SO, 3) ZnO n NO

2) A|203 n Kzo 4) F6203 m CO
2. rMﬂ,pOKCM,D, Kanuga 6yp,eT B3aMMOAeNCcTBOBaTb C KaXkabiM BELLECTBOM U3 HaGOpa:
1) NaOH, H,SOs, K.O 3) NO;, Al(OH)s, HCI

2) Zn(OH),, Cu(SO), HBr 4) HNO;, Ba(OH),, CLO;

3. CKOJIBKO KHUCJIOTHBIX OCTATKOB y GochopHOI KUCIOTHI?
1) 1 3) 3

2) 2 4) 4

4. Kak HasbiBaeTcst conb AIOH(CH;COO),?

1) pwaueTaTt rMapoantOMmNHUS 3) aueTaT rMapoKCoantoMUHNS
2) purngpoadertar antoMUHUSA 4) aueTtaTt AUrMAPOKCOANOMUHWUS

5. Ykasatb TMn aaxHomn conu [Ni(OH)]2 SO4

1) kucnas 3) pnBouHasg

2) cpegHss 4) ocHoBHas

6. W3 nepeyncneHHbIX KUCNOTHBIX OKCUAOB HE pearnpyeT ¢ BOAOW ....

1) SOs 3) P20s

2) C1,0; 4) Sio,

7. Ilpu narpeBanuu okcuna xenesa (II) c okcugom yraepoaa (I1) oOpa3yroTcst yrieKucibii ras H....
1) Fe 3) F6203

2) FeO 4) FE304

8. Kakoe BermiecTBo Ha/10 NpUOABUTH K HUTPATY THIPOKCOMArHUsl, YTOOBI IPEBPATUTH €T0 B HUTPAT

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

O6pa3sey 6uneta no teme «OCHOBbLI TEPMOAUHAMMUKN Y

1. HeBepHO, 4TO COrNacHoO BTOPOMY Havarny TepMOAMHAMUKM ...

1) KN4 tennoson MawuHel Bceraa MeHbLue egmHuusl (100%)

2) TennoBou achdekT obpaTHON peakumm BonblLue TeNNoBoro addekta NPAMon peakumm

3) B M30MNMPOBaHHOW CUCTEME CaMOMPOM3BOILHO MOYT NPOLECCHI, CONPOBOXAAOLWMNECH YBENUYEHNEM
SHTpOMUK

4) TennoTta camMONpPON3BONbHO NepexoauT oT boree HarpeToro Tena kK MeHee HarpeToMy

2. B kakom psigy razoobpasHble ranoreHoBoAO0POAbl PACcronoXeHbl B NOpsAKe BO3pacTaHUs UX CTOMKOCTUN?
1) HF HCI, HBr, HI 3) HCI, HF, HBr, HI

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

3. Mo Tepmoxmmmnyeckomy ypasHeHuto 2Cu + O, = 2Cu0 + 310 k[ BblYMCIIUTE KONMYECTBO TENNOThI, Bbl-
Jensoulencs B pesynbsrare okucnenns 16 r megu.

1) 38,75 kOx 3) 1240 kOx

2) 77,5 kx 4) 2480 kOx

4. Yemy paBHa cTaHOapTHas aHTanbnus obpasosanHus H,S (r), ecnv n3secTteH TennoBon adekT peakumm
eroropeHusi:  2H,S(y + 30y = 2SO0y + 2H20p); AH = -1038k1x?

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

2) -20 kdx 4) -1058 kx

5. Kaknm n3 ypaBHeHUn MOXHO BOCMONb30BaTLCA 4115 pacdeTa naMeHeHust aHTanbnum npouecca Al,O; +
3S0; = A|2(SO4)3; AHx_p_ -?

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

2)  AHxp = AH"PALO;— 3 AH*®SO; — AHPAly(SO.)3

3)  AHxp = AH®Al(SO,)s — AHAl,Os — 3 AH °® SO,

4)  AHx.p. = AH®PAl,(SO,); — AHPAL,O5 — AH*SO;
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O6pasey 6uneTta no Teme «O6LWME 3aKOHOMEPHOCTU NPOTEKAHMA XUMUYECKUX peaKkLuny

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

2. Ecnu npu yBenunyeHun Temnepartypsl ot 20 a0 40°C ckopocTb peakummn Bo3pocna B 9 pas, To 3HaueHue
TemIiepaTypHoOTo KodduimeHTa peakiuu paBHo. ..
1) 2 2) 3 3) 6 4) 9

3. [ns cmellieHna paBHoBecKs B cucteMe Hyr) + S(TB) «» HoS(r), AH.® = -21 k[Ix B cTopoHy o6pasoBaHus
CepoBOIOpOAa HEOOXOIUMO ...

1) noHWM3MTBL TemnepaTtypy 3) nNoHW3WTL AaBneHue

2) BBECTU KaTanusartop 4) noBbICUTb OaBreHne

4. Kaxoii (pu3ndeckuil CMBICII KOHCTAaHTBI CKOPOCTH PEaKINn?

1) BenUYMHa, XapakTepuayloLlas peakUMOHHYH CMOCOGHOCTb BeLLEeCTB NpW AaHHOW KOHLEeHTpauuu;

2) paBHa CKOPOCTM peakLuM, eCnv KOHLEHTpaLWs Kaaoro U3 pearvpyioLimx BewecTs paBHa 1 Monb/Ji;

3) paBHa CKOPOCTM peakumu, ecriv KOHLEHTPaLUMKN pearvpyoLLmx BELECTB paBHbl Mexay coGou;

4) paBHa CKOPOCTU peakuuu, ecniv Npovn3BeAeHNe KOHLEHTpaLUuii pearupyoLwyx BeLECTB PaBHO eAuHULE.

5. VM3meHeHue naBieHUs HE BIUSAET HA CMELICHUE PABHOBECUS B CUCTEME. ..
1) C(1) + COz (r) <> 2CO(r) 3) CO(r) + 2 Hy(r) «> CH3sOH(r)
2) CO2(r) + Ha(r) « CO(r) + H.0(r) 4) CO(r) + Clx(r) «> COCly(r)

6. ,D,J'Iﬂ CNCTEMb, HaXOLI,HLIJ,eVICﬂ Npu NOCTOAHHBIX AaBleHNUn n Temnepartype, ycnosnem CoCToAHUA paBHO-
BECHUJ ABJIACTCA ....

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

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

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

1) k- [Fe:03] - [COJ? 3) k-[COP

2) k- [Fe;0s] - [CO] 4) k- [Fe,Os®

O6pa3zey 6uneta no teme «PacTBopbI»

[

. DIEKTPOJIUTHI - 3TO BEIIECTBA, KOTOPBIE...

He pacTBOPUMbI B OPraHUYeCKUX pacTBOPUTENSX
ANCCOLMMPYIOT B pacTBOpE Unu pacnnase Ha UOHbI
pacTBOpuUMbI B BOAE

He NPOBOAAT ANEKTPUUECKUNIA TOK

PN

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

Cu? + S0;% + 2K * + 20H = Cu(OH), + K,SO,

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

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

Pobd=aDd

. Bpomug 6apus BcTynut B peakumio obMeHa B BOOHOM pacTBOpE C ...
cynbecdatom meaum (I1) 3. MapoKcuaom nuTus
xnopugom meaum (1) 4. a30THOW KUCNOTOWM

N = w

. Ana coeguHeHni NH,OH 1 NH4sNO; BepHo, uTo ...
006a — cunbHbIE ANEKTPONUTDI

o6a — crnabble aneKkTponuThI

TONBKO BTOPOE — CUMbHbIN 3NEeKTponuT

TONBKO NEpPBO€ — CUMbHbIN 3MEKTPONUT

PN A

[&)]

. YkaxuTe npaBunbHoe BblpaxeHne Kguc rmugpokenaa xenesa (ll1) no BTopon ctyneHu:
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_ 2[OH" J[Fe’ ] _[Fe’' ] [OH™ ]?
1K gyer = T ; 3. K jyer = T :
[Fe(OH), ] [Fe(OH), ]
_[OH J’[Fe’" ] [Fe(OH)*" ] [OH™ ]
K = . — .
2. Rme [Fe(OH), ] 4 K ognes [Fe(OH); ]

O6pasey 6uneta no Teme «OKMCNUTENbHO-BOCCTAHOBUTENbHbIE peaKkLuny

1. B peakumm K:Cr,07 + 3KNO; + 4H,SO4 = Cry(S04); + 3KNO; + K,SO, + 4H,0 okucnsieTcs MoH ...

1) SO.> 3) NOy

2) Cr,0:% 4) K*

2. O6Lwasn cymMa KoachdULMEHTOB B NneBor Yactu ypaBHeHus peakumm Cu + HzSO4 ony — CuSO4 + SO, +
H-O paBHa ...

1) 3 3) 6

2) 4 4) 7

3. KoadhbunumneHT nepen BoccTaHOBUTENEM B ypaBHeHUM peakuun |, + Cl, + H,O — HIO; + HCI paBeH
1) 1 3) 3

2) 2 4) 4

4. CynbuT HaATPUS MOXET NPOABAATL B OKMCIINTENBHO-BOCCTAHOBUTENbBHBIX PEaKLUsAX CBONCTBA
1) TonbKko okucnutens 3) HW okMcnNUTENs, HU BOCCTaHOBUTENS

2) TOMbKO BOCCTaHOBMUTENS 4) v okucnuTensi, U BOCCTaHOBUTENS

5. BoccTaHOBUTEIBHBIE CBOMCTBA KEJIE30 MPOSIBISAET B PEAKLIUU:
1) FeO + H,SO4 = FeSO,4 + H.0 3) Fe(OH). + 2HCI = FeCl; + 2H0
2) 2FeCl, + Cl, = 2FeCls 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

O6pa3sey 6uneTta no TemMe «ANeMeHTbl OpraHM4YeCKon XMMUN»

1. BewectBo coctaBa CsHio B KOTOPOM aTOMbI CBA3aHbI TOMBKO S-CBA3AMU, HA3LIBACTCA. . .
1)  uuknoneHTaH 3) neHTeH — 1
2) 2-meTnnbyTeH — 1 4) neHTeH -2

2. B psaay yrieBogopoioB 3TaH — 3T€H — 3TUH  JuiMHA cBA3u C—C
1) yBenuuuBaetcs 3) He n3meHsieTcH
2) yMmeHbllaeTcs 4) OT 3TaHa K 9TeHy yBEeNnMUYNBAETCH, OT 3TeHa K
3TUHY YMeHbLUaeTCs

3. O0mas ¢popmyia alKeHOB

1 ) CnHZn—G 3) CnH2n
2) CnH2n—2 4) CnH2n+2
4. TedprnoH o6pasyeTca npu NoNMMepusaLmm MoHomepa, hopmyria KOToporo ...
1) CHF =CHF 3) CF:=CF;
2) CHF =CF; 4) CF,=C=CF;
5. Monumep, obpasyowmncs npu nonumepusaunn moHomepa CsHes, Ha3bIBACTCA ...
1) nonunatunex 3) nonuacup
2) nonunponuneH 4) nonuctupon

6. [lnsa cuHmesa cuHmMemu4ecKUx Kay4yKos 8 kayecmaee MOHOMEPO8 He UCMOofIb3yemcs. . .
1) 2-xnop-2, 3-6ytagneH 3) 1,3-6ytagueH
2) 2-xnop-2, 3-6yTtagmeH ctmupon 4) dopmanbgerva

7. Tlpornecc oOpa3oBaHus AUCYIbGUIHBIX MOCTHKOBBIX CBSI3€H B CTPYKType KaydyKa Ha3bl-
BaeTCHl. ..
1)  BynkaHu3auuen 3) nonukoHaeHcaumen
2) nonumepwusaumen 4) pedopmaumen
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8.2.1 WWKANA U KPUTEPUN OLLEHUBAHUA
OTBETOB Ha BOMPOCHLI Py6eKHOro KOHTpOns
- OLlEeHKa «OTNMYHO» BbiCTaBnseTca obyyatowemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLeHKa «XOopoLUo» - nony4eHo oT 71 Ao 80% npaBurbHbIX OTBETOB.
- OLlEHKa «y4OBNETBOPUTENBHO» - NOsy4YeHo oT 61 go 70% npaBunbHLIX OTBETOB.
- OLIEHKa «HEeYyOoBMETBOPUTENBHOY» - NONy4YeHO MeHee 61% npaBuIbHbIX OTBETOB.
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9. NMpomexyTo4Has (cemecTpoBas) aTrectayms No Kypcy

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

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

9.2. OCHOBHbIE XapaKTepUCTUKU
NPoOMeXyTOYHOW aTTecTauum obyyarLlWmnXCcs No UToram U3syyeHusi AUCLUUNNUHbI

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

Uenb
NPOMEXYTOYHOMN aTTecTauum -

dopma

- 9K3aMeH
NPOMeXxyTo4yHou aTrectayuum -

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

MecTo sk3ameHa JINBAKOTCA NPUKA30OM MO YHUBEPCUTETY

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

rpadonkomM caadv 3K3ameHOB, yTBepXKAaeMblM OEKAHOM BbIMyC-
Karowlero gakyneTteTa

Popma 3Kk3ameHa - [NucbMeHHbIU

MNpouenypa npoBeaAeHUs 3k3aMe- | NpefcTasreHa B POHAE OLEeHOYHbIX CPeaCcTB Mo AUCLUNIVHE
Ha -

1) npeacTtaBneHa B poHAE OLEHOYHBIX CPeACTB MO AUCUUNNNHE

OK3aMeHaUWOHHasA nporpamma )
no y4ye6HoM AUCUUNNUNHe: 2) oxBaTblBaeT pasfensl (B COOTBETCTBUM C N. 4.1 HacTosALwero
OOKyMeHTA)

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

npencrtaBneHbl B CbOHD,e OLUEeHO4YHbIX cpeacTs no gucuuniimHe

9.2 OCHOBHbIe XapaKTepPUCTUKH
NPOMeXyTOYHOW aTTecTauum oby4arLWmNXCcH NO UTOraMm U3yyYyeHusi AUCLUNIUHbI

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

Llenb npomexyTo4yHOM aTTeCTa-
umm -

dopma NpoMeXyTO4YHOM aTTecTa-

3a4éT
uum -

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

cemMecTpa

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

3) NoAroToBMI NOIHOKOMMIEKTHOE y4ebHOe NopTdonumo.

OCHOBHbI€ yCrOBUs NonyveHus
obyualowmmcs 3ayéTa:

Mpouegypa nony4YyeHus 3avéTa -

MeToaguuyeckue matepuansl, onpe- | [peacraeneHsbl B PoHAE OLEHOYHbBIX CPEACTB MO AAaHHOW y4eBHOM
Aensiowme npoueaypbl oueHuBa- | AMCLUMNUHE
HUA 3HAHUW, YMEHUWN, HaBbIKOB:

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

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

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

YBaxaemble CTyaeHTbI!

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

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

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

3.B 3agaHusax Ha cooTBETCTBUE 3anonHuUTe Tabnumuy.

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

5.Bpems Ha BbINonHeHne Tecta — 60 MUHYT

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

Kenaem ygaum!

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

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

BnaHk TecTa

Obpasey
depepanbHoOe rocyqapcTBeHHOE OLOMpKETHOE 0OpasoBaTenbHOE yUpeXaeH e BbiCcLero obpasoBaHms

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

TeCTMpOBaHMe no UToram oCBOEHUA AUCUUNINHbI «XUMUA»

PdPUO rpynna

[OaTa
BapuaHT Ne 1

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

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

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

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

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

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

A. NoHWxXeHne TemnepaTypbl B. noHwxeHue koHueHTpaumm SO,

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

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

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

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

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

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

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

9. B kakom u3 npuBegeHHbIX coeAuHeHun Xnop nposaBnsaeT CBOWMCTBA TONIbKO oKMcnutena?
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A. HCIO, B. HCIOs; C. HCI; D. HCIO E. Cl;

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

D. As % As®; E. Si2*— Si*";

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

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

A S2 S5 B. P — P 3 C.N5%" > N3,

D. I, > 2l; E. Sn**— Sn?*

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

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

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

E. yMeHblUaeT CTNeHb oencrneHuns

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

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

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

A650 B325 C325 D65 E13,0

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

A12345 B54321 C13245 D14352 E25431

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

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

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

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

A. CyH, C. CH;sNH;

B. Cu(OH), D. Ce¢HsOH

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

B. pervapatauum D. wnsomepusaummn

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

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

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

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

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

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

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

BMBAIIEHTOB KUCMOT M OCHOBAHUA?

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

3N1EMEHTOB.

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

pU3yeMOCTb.

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

8. Cnocobbl 06pa3oBaHus KoBaneHTHoW cBs3u. MprMBecTu Npumepsi.

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

SHTanbMus.

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

BaLMN XUMNYECKOW peakuum.

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

12. PactBopbl

13. Cnocobbl BblpaXeHUs KOHLEHTpaLmn pacTBOpPOB.

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

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

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

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

WOHOB 1 TeMMepaTypbl.

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

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

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

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

22. [anbBaHN4YeCKME NEMEHTbI. DNEKTPonm3

23. Kopposus. Cnocobbl 3awmTbl OT KOPPO3UN.

24. AHanuTtndyeckas xumnsa. Metoabl aHanuaa.

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

26. Knaccudmkaums aHMoHoB. KavyecTBEHHbIE peakunm Ha aHUOHbI.

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

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

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

TemnepaTypa.

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

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

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

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

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

NPaBOYHbIN KOIMPULMEHT TUTPaHTA.

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

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

BOCCTaHOBUTESbHbIE NOTEHUManbl, BAINAHWE Ha HUX pasnUYHbIX (haKTOPOB.

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

macc.

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

Knaccudmkaumst MeTogoB 0CagnTenbHOro TUTPOBaHKUS.

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

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

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

MeTann-nHamkaTopebl.

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

CTW BOAbl TPUNOHOMETPUYECKNM METOLOM.

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

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

TPOHHbIE 3PPEKTLI 3aMeCTUTENEN.

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

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

Yyeckne, XMMUYeCcKne CBOMCTBaA.

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

XMMUYECKMe CBONCTBA.

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

CBOWNCTBA.

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

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

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

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

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

O6pasewy
depepanbHOe rocygapcTBeHHoOe BloaxeTHOE obpasoBaTenbHOE yupexaeHue
BbiCLLEro obpaszoBaHus
«OMCKMI rocyaapCTBEHHbIN arpapHbIv yHUBepcuTeT umeHu MNM.A. CtonsinvHar
Kadbegpa matemMaTn4eCKUX U eCTECTBEHHOHAYYHbIX ANCLUMMITUH

3K3AMEHALIMOHHBbINA BUNET Ne1
no avcuunnuHe «XnMmusa»

1. OKNCAMTENbHO-BOCCTAHOBUTESNbHbIE CBOMNCTBA 3f1EMEHTOB. 3aKOHOMEPHOCTb U3MEHEHWUsI OKUCMM-
TeNbHO-BOCCTAaHOBUTENbHbIX CBOWNCTB 3fIEMEHTOB B Mepuogax v rpynnax. Metannuyeckne n Hemetannuye-
CKue anemeHTbl B nepuognyeckon cucteme .. Menpeneesa.

2. Onektponus. CywHOCTb Npouecca anekTponusa. fAesnexHve nepeHanpsbkeHus. NoHaTue o6 nHept-
HbIX (HEPACTBOPUMBIX) 1 aKTUBHbIX (PaCTBOPMMbIX) aHo4aX.

3. CocTtaBbTe ypaBHEHUSI peakLuii, KOTOPbIE HY>XHO MPOBECTM Afsi OCYLLECTBEHUS CneayoLmx npe-
BpaLLEHNNA:

Be — BeCl;, — Be(OH). — Nay[Be(OH);] — BeSO.. lNpuBeanTe HasBaHWA MCXOOHbIX COEOUHEHUN W
NPOAYKTOB peaKkLuuu.

9.4.1 LLKANA U KPUTEPUUN OLIEHUBAHUA

Pe3ynbTaTthl 9k3amMeHa ONpeaensitoT OLeHKaMN «OTINYHOY, «XOPOLUOY», «YAOBNETBOPUTENBHOY, KHEY-
[OOBNEeTBOPUTENBHO» N OOBSBNSAIOT B A€Hb 3K3aMeHa:
- OUEHKYy «OmJ/UYyHO» BbICTABMAIOT oOOy4YalolemMycss 3a MOMHoe W MpPoYHOe 3HaHWe MPOrpaMMHOro
MaTepuana B 3afaHHOM 00beMme;
- OLEeHKa «xopowoy» cTaBuTCs obyvalolemycsi 3a MpoYHOe 3HaHWe NporpaMMHOrO MaTtepuana npu
Mano3Ha4vYnTernbHbIX HETOYHOCTAX,
- OLeHKa «ydoseriemeopumersibHO» CTaBUTCS 00yYatoLeMycs 3a 3HaHMe maTtepuana ¢ npobdenamm, HETOYHO-
CTAMM, owmnbkamm, Npu OTCYTCTBUU MOHUMAHMWS OCHOBHLIX NMOHATUIN;
- OLEHKY «HEeyOOoBNETBOPUTENBHO» BbICTaBNSOT 00y4YaloeMycsl 3a HeE3HaHWE OCHOBHbIX MOHSATUIA, rpybble
OLLMBKM, HU3KYH XMMUYECKYIO KYIbTYpY.

BbICTaBrneHNe oueHkM OCyLLEeCTBNAETCA C Y4ETOM OMnucaHusl NokasaTtenen, KpUTepueB M LKan OLEeHUBaHUS
KOMMETEHLMI NO ANCUMMITMHE, NPeaCcTaBneHHbIX B Tabnuue 1.2

10. UHchbopmaLmoHHOe n meToanveckoe obecnevyeHme y4ebHoro npouecca no AUCLUNIINHE

B cooTBeTCcTBMM C OEWNCTBYIOLMMY rOCYAapPCTBEHHbIMU TpeboBaHWsaMU Ans peanusaunn y4ebHoro
npoviecca no gucuunnuHe obecneumsatoLLien kadpeapor paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
yuyebHo-meToanyeckun komnnekc (YMKL), cooTseTcTBylOWMIA AaHHOW paboyen nporpaMmme 1 npunaraeMbin
K Hen. Mpwu paspaboTtke YMK[ kadhenpa pykoBOACTBYETCS YCTAHOBIIEHHBIMU YHUBEPCUTETOM TPeOOBaAHNSIMM
K ero CTpykType, cogepxaHuto u ogopmneHmio. B coctas YMKL BXxoOAT nepeynucrieHHble HUXe U opyrue
NCTOYHMKKN y4eBHOM 1 y4ebHO-MeToanYeCcKon MHbopmaumm, cpeacTBa HarnsagHoOCTY.

OnekTpoHHast Bepcus akTyanbHoro YMKI, aganTvpoBaHHasi onsd obydarolmxcs, BbICTaBMAseTCA B
NHGOpPMaLMOHHO-06pa3oBaTeNnbHOM cpeae yHnBepcuTeTa.
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