[lokymeH
NHbopm3
®n0: Ko
JlomkHo(
[lata nopy
YHuKanbH
43ba42f}

| oAceH TgeeparisHoe FoEyfapcTBeHHOe GlopkeTHOE 0Gpa3oBaTenbLHOe yupexaeHue
1A O BAAETIBUE: BbicLero o6pa3oBaHus

T, /] - <
aposa Cae &ﬁinl%[i(ﬁﬁﬁ'arocxﬂa CTBEHHbIU arpapHbit YHUBepCcutTeT UMeHu MN.A.CtonbinuHa»
Tb: HDODEKTOD N0 00Pa30BdTE/Ib [eATENbHOCTH

nucanma: 03.0 DAKYIBTET arpoXMMnUKN, NOYBOBEAEHUS!, IKONOrMnU, NPUpPoaoobycTponcTea

bl NPOrPaMMHbIA KNOY: n BoaonosninL3oBaHuA
deae4116bbfcbb9ac98e39108031227e81add207cheed 149£20984d/a --- -

ONOIT no HanpaBneHuto 05.035.00 — konoruda v npupoaonosib3oBaHue

METOOUYECKUE YKA3AHUA
Mo OCBOEHUIO Y4eOHOWN ANCLUNSIUHDI
B1.0.09 Xumusna

HanpaBneHHocTb (Npocdunb)
«3konorusa n npupoaononb3osaHme B AlNK»

C AononHuTenbHou KBanudukaumen «CneumnanumcT rocyaapcTBEHHOro U MyHULMNANbLHOro
ynpaBneHus B ccpepe oxpaHbl OKpyXKalollen cpeabl U NpUpoAoNoNnbL3OBaHUA»

MaTemMaTnyeckmx n ecteCTBEHHOHaYYHbIX

Ob6ecneunBatolas npenogaBsaHme OMcUUNNMHBI Kadeapa -
was npenog, avcy, deap AMCLMNNMH

PaspaboTtuuk,

M.H. KoxxeBuHa
KaHA. C.-X. HayK, JOUEHT




COOEPXAHUE

BeepgeHue

1. MecTo y4eGHOI ANCUMNIVHLI B NOAroToBKe bakanaspa

2. CTpykTypa y4eGHoI paboThl, cogepxaHue U TPYA0EMKOCTb OCHOBHBIX 3/1IEMEHTOB AUCLIMMIIUHDI

2.1. OpraHv3auMoHHas CTPYKTYpa, TPYA0EMKOCTb U NMaH U3YYeHUst AUCUMMIIVHBI

2.2. CopepxaHue AMCUMNIUHEI Mo pasaenam

3. O0wme opraHmM3aLMOHHble TpeboBaHWs K y4ebHo paboTe oby4yaroLLerocsi, yCroBus Aonycka Kk 3a4eTy u
9K3aMeHy

3.1. OpraHunsauus 3aHATUIA U TpeboBaHuMs K y4ebHon paboTe oby4vatoLerocs
3.2. YcnoBus gonycka K goopmam KOHTponst

3.2.1 Ycnosua gonycka K akzameHy

4., NNeKUMOHHbIEe 3aHATUSA

5. JlaGopaTopHble 3aHATUSA MO KYpCY M NOAroToBka 06yyaroLlerocs K HuM

5.1 3apaHunsa 4ns camonoAroToBK/ K nabopaTopHbIM 3aHATUSM

5.1.1 Wkana v KpuTepmmn oLeHNBaHNSA

6. O6LMe meToanYeckMe pekoMmeHaaLmMm o N3y4eHnto oTaeNbHbIX TeEM AUCLMMMMHBI

7. O6luMe MeToaMYecKMe pekoMeHaaLmMm No odopPMIIEHMIO U BLINOMHEHWIO OTAenbHbIX Buaos BAPC

7.1. PekomeHOaLMM MO BbINOMNHEHWUIO MHANBUAYaNbLHOIO 3a4aHuUs

7.1.1. Wkana n Kputepum oLueHnBaHmna

7.2. PekomeHgaumm no CaMOCTOATEJIbHOMY U3YYEHUKD TEM

7.2.1. Wkana n Kputepum oLueHnBaHmna

8. Bx0oaHOW KOHTPOSIb U TEKYLLWIA (BHYTPUCEMECTPOBBIN) KOHTPOSb X04a U pe3yrbTaToB y4ebHON paboThbl
obyyvatouerocs

8.1. Bonpockl Ansi BXOGHOrO KOHTPONs

8.1.1. lkana v kpuTEepnn OLEeHNBaHNSA

8.2. TeKyLuin KOHTPOSb YCNEBAEMOCTH

8.2.1. lkana v kpuTEepnn OLEeHNBaHNSA

9. MpomexyTovHas (cemecTpoBas) atTecTaumsi odydarLmxcs

9.1 HopmaTtuBHas 6a3a npoBefeHUs NPOMEXYTOYHOW aTTecTaumm obydalmuxcs no pesynbrartam
N3ydeHnst UCLMMINHBI

9.2. OCHOBHbIE XapakTEPUCTUKM NPOMEXYTOYHOW aTTecTaLmm 00y4aroLLMXCa No UTOraMm U3yveHus
ONCUUNNHBI

9.3. 3akn4nTensHoe TECTUPOBAHMNE MO UTOramM U3ydeHUst AUCLUMIVHDI

9.3.1 MNoaroToBKa K 3aKNMKYNTESIbHOMY TECTUPOBAHUIO NO UTOramMm U3yveHna ancunninHbI

9.3.2 lWkana v KpUTepuun oueHNBaHus

9.4 MNepeyeHb NpUMEPHbIX BONPOCOB K 3K3aMeHY

9.4.1 Wkana v KpUTEpUU OLEHNBaHUA

10. NHdhopmaumoHHoe 1 MeTogmdeckoe obecneyeHne y4ebHoro npouecca no AucunninmHe




BBEAEHME

1. Hactoswee n3gaHne sBNsSieTCA OCHOBHbIM OpPraHu3auuoHHO-MEeTOANYECKUM LOKYMEHTOM y4eb-
HO-METOAMYECKOro KoMMeKkca no UCLUNIMHE B COCTaBe OCHOBHOM MpodeccnoHanbHom obpasoBaTenibHON
nporpamMmmsl Boeicliero obpasosanus (OINMNOIM BO). OHo npegHasHayeHo cTtaTb AN HUX METOOUYECKOW OCHO-
BOW MO OCBOEHMIO AAHHOW AUCLMMINHBI.

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

3. MeTtoaunyeckne acnektbl pasBuTbl B y4ebOHO-MeToOUYECKOM NuTepaTtype u apyrux paspabotkax,
Bxoasauwmx B coctaB YMK no gaHHowm aucumnnuHe.

4. Ooctyn oby4yaromxcs K anekTpoHHOW Bepcum MeToanyecknx ykasaHun no U3ydeHuo gucumnmim-
Hbl, obecneveH B MHOpMaLMOHHO-0Opa3oBaTenbLHON cpeae yHuBepcuTeTa.

lMpn 9TOM B 3MEKTPOHHYO BEPCUID MOryT ObiTb BHECEHbI TEKYyLUME W3MEHEHUS U OOMOSHEHWS,
HarnpaBfeHHble Ha NOBLILLEHNE KaYyeCTBa HACTOSALLMX METOONYECKNX YKa3aHW.

YBaxaembie oby4atowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMMNMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbiX METOAMYECKUX YKasaHuin. 3To noMmoxeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIIMHE N COU3MEPUB
C HUMK CcBOM cwibl, Bbl cMoXeTe caenatb 0CO3HaHHbIV BbIGOP COOCTBEHHOW TaKTUKU U cTpaTernn y4yebHon
aeaTenbHocTh, ybepeyb camux cebst OT Hepa3yMHbIX pPeLLEHMI MO OTHOLLEHMIO K HEN B Havarne cemecTpa, a
He Toraa, Korga yxe ctaHeT no3gHo. Mcnonb3yst aTu ykasaHus, Bel 63 4ONOMHUTENBHBIX OCMOXHEHWIA MO-
pongeTe K NPOMEXYTOYHOW aTTecTauuy no 3TOW AUCUMMIIMHE. YCMNEWHOoCTb aTTectaumm 3aBuUCHT, Npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BoymumBas yyebHas pabota, B uensix obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHWs.



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

YyebHas gucuunnuHa otHocuTcs K avcumnnudam OOl yHmMBepcuTeTa, cocTaB KOTOPbIX onpeae-
nsetcsi By3om u TpeboBaHuamu ProcC.
Yenb ducyunnuHbl — HOPMUPOBAHME Y CTYOEHTOB NTOMMYECKOro, XMMUYECKOTO MbILLNEHNUSs], MPUO6-
peTeHve 1 pasBuUTUE HaBbIKOB NabopaToOpHOro 3KCNepUMeEHTa, CMOCOOCTBYIOLLMX PELUEHUNIO YACTHbIX Mpo-
bnem un3nkKo-mexaHM4eckoro n GUoNornMYeckoro HanpaeneHUn B NpoLecce AansHenwero npogeccnoHanb-
Horo obyyeHus, a Takke AN peLleHnss HaydHbIX U NPOU3BOACTBEHHbIX 3a4ad B Byayuien npodeccmoHarb-
HOW AeATenbHOCTH.

B xo0e oceoeHusi QucyunuHbl 06y4yarouulicst OOSIKeH:
MUMeTb LieNoCcTHOoe NpeacTaBrieHne O PO XMMUKU B CO34aHUM COBPEMEHHO €CTECTBEHHO - Hay4YHOWM
KapTWHbI MUPa;
BNageTb: HaBblKaMu BbIMONMHEHUA OCHOBHbIX XUMUYECKNX na60paToprlx onepauMVl;
3HATb. OCHOBHbIE XUMWUYECKME MOHATUA U 3aKOHbl, OCHOBHbIE XMMUYECKNE ANEeMEeHTbl U X coeguHeHus, cee-
AeHnda o cBOMCTBax HeopraHn4ecknx n opraHn4eckmnx COG,D.I/IHeHVIVI;
yMeTb: yCTaHaBnmBaTb B3aMMOCBA3N MeXay CTpoeHunem Bellectsa U ero XmuMmmn4eCckmmm CBOIZCTBaMVI, ncnonb-
30BaTb OCHOBHbIE XMMWUYECKNE 3aKOHbl U CBOWCTBA BewecTB B na60paTopH017| n HpOVISBO/J,CTBeHHOVI NpakTuKke.

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

KomneTteHuun,

B (hOpMMpPOBaHMM KO-
TOpbIX 3a4elcTBOBaHa

Koa n HaumeHoBa-
HWe MHAUKaTopa

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

AucumnnuHa OOCTMXXEHUN KOM-
neTeHUuu 3HaTb U MOHN- yMeTb fgenartb BflageTb HaBblkaMu
Kon HanmveHoBaHue .
MaTb (oencrBoBaTh) (MMeTb HaBbIKN)
1 2 3 4
YHuBepcanbHble KOMNeTeHUUn
YK-1 | Cnoco6eH ocy- NA-1yk1 aHanuaupyeT | 3HaTb YmeTb Brnapetb
LECTBNATb NOUCK, 3ajady, Bblaenss ee | CNocobbl pelle- aHannanpoBaTb MeTogamMu 1 HaBbl-
KPUTUYECKNI aHa- 6a3oBble  COCTaBnslo- | HUSI NOCTaBnNEH- 3aJaun, Bblaends | kamu aHanmsa
N3 N CUHTE3 UH- wue, ocyllecTsnset | HbiX 3agad nx 6asoBble co- NocTaBlEeHHbIX 3a-
(bOpMaLI,VIVI, npume- OeKomMnosnuymio 3agayvun CTaBnawowme n Aad, BblaeneHnsa nx
HATb CUCTEMHBbIN OCYLLECTBNATbL UX | BA30BbIX COCTaBMs-
noaxon Ans pee- 0EeKOMMNO3NLMIO IOLUX MU OCYLLLECTB-
HUSI NOCTaBMNEHHbIX nexHus
3agad UX JEeKOMMNOo3nLmmn
NO-2yk1 3HaTb YmeTb Brnapetb
HaxoauT U KPUTUYECKN MeTOoAbl HaXOX- HaxoguTb 1 Kpu- MeToaamMum N HaBblKa-
aHanusupyet VlHCbOp' AeHna N aHanmsa TU4eckn MU no
Maumio, HeO6X0,E|,I/IMer MHdDOpMal_[MM, aHanusnpoBaTb HaxXoXXOeHuo n Kpu-
[NSA peLLeHns nocTas- Heobxoaumon onsa | nHdopmaumio, TUYECKOMY aHanusy
NEeHHoN 3aAaun peLlueHns Heobxoanmyto MHpopMaLmu, Heob-
NoCTaBMNEeHHbIX ans peleHus XOAMMOW Ans peLue-
3apad NoCTaBMNEHHbIX HUS
3agad NnoCTaBNEHHbIX 3a0au4
MO-3yk-1 3HaTb YmeTb Bnagetb
paccmaTpuBaeT BO3- MeTOAbl pacCMOT- | MCnonb3oBaTb HaBblkaMy paccMoT-
MO>XHbI€ BapUaHThI peHus MeToabl peHusi
pelleHus 3agadu, oue- | BO3MOXHbIX Ba- paccMOTpeHMUs BO3MOXHbIX BapunaH-

HMBas UX IOCTOMHCTBA
1 HefloCcTaTKn

PVaHTOB peLIeHUs
3agauu, oueHvBas
nx

[OCTOMHCTBA U

BO3MOXHbIX Ba-
PVAHTOB peLleHnst
3agauu,
oLueHmBas ux go-

TOB peLleHus 3aaauu,
oLeHuBasa ux
JOCTOVHCTBA U Heao-
cTaTtku

HepocTaTKu CTOUHCTBA U He-

[OCTaTKN
NO-4yk.1 3HaTb YmeTb Bnagetb
rPamMoTHO, NTOTUYHO, anroputm ¢op- rpamoTHO, NOTNY- | CNOCOBHOCTLIO rpa-
apryMmeHTMpoBaHoO MUPOBaHNSI HO U MOTHO,

dopmmpyeT cob6CTBEH-
Hble CY>XOEHWS 1 OLeH-
k. OTnnyaeT gakTbl OT
MHEHWI, UHTepnpeTa-
LM, OLEHOK U T.A. B
paccy>aeHuax Apyrmx
YYaCTHMKOB AesTenb-
HOCTU

CYyXOEHWI 1 oue-
HOK

aprymMeHTMpoBaH-
HO
dopmynupoBaTb
cBou

CYXXOEHNS N OLEH-
Kn, oTnm4as
akTbl OT HTEpP-
npeTauun

NOTMYHO, apryMeHTU-
poBaHo
bopmmpoBaTb cob-
CTBEHHbIE

CY>KOEHUS U OLLEHKU




NO-5yi1

onpeaensieT U oLeHu-
BaeT nocneacTaus
BO3MOXHbIX peLLeHuit
3agaun

3HaTb

MeToabl onpeae-
nenuns n
OLIEHMBaHUS Mo-
cneacTBuUn BO3-
MOXHbIX peLleHunin
3agaym

YmeTb
MCnonb3oBaThb
MeToabl
onpegenexHvsa n
OLeHNBaHUS no-
CneacTBuiA BO3-
MOXHbIX
peLueHuin 3agaydn

BnapeTtb

HaBblkaMu onpeae-
TNEeHnA U
OLleHMBaHus nocren-
CTBUI BO3MOXHBbIX
peLueHun 3agayn

O6wenpodeccuoHanbHble KOMMNEeTEeHUUM

OrK
-1

CnocobeH npume-
HATb O0a30Bble 3Ha-
HWUS OyHOAMEH-
TanbHbIX pa3genos
Hayk o 3emne,
€CTeCTBEHHO-
Hay4yHOro n mare-
MaTUYECKOro LiMK-
1OB NPV peLleHnn
3agad B obnactu
3KOS0rMmn 1 Npupo-
[J0MNoNb30BaHNsA

NO-1yka

BnaneeT 6a3oBble 3Ha-
HUs byHOaMeHTanb-
HbIX pa3gernoB Hayk o
3eMrne, ecTecTBEHHO-
Hay4HOro n matematu-
YeCKOoro umknos npu
peLueHun 3agad B 06-
lacTu aKkonormm n npu-
pOAOoNoNb30BaHuUs

3HaTb
NOSIOXKEHUS PYH-
JaMeHTanbHbIX
pas3aernoB XMMun
B 00beme, Heob-
XoQuMoMm ans
OCBOEHUS XUMU-
yeckux n buono-
r’MYecknx OCHOB B
3KOMornMun 1 Npu-
poAononb3oBa-
HUW;

OCHOBHbI€ MOHS-
TUSA, 3aKOHbI U
Moaenu Xxmummn4ye-
CKMX CUCTEM, OC-
HOBbI peakLUNoH-
HOM cnocobHocTN,
HOMEHKaTypy U
Knaccudumkawmo
OpraHNYecKknx m
HeopraHM4YecKkmnx
BELLIECTB;

- MeToAbl 3Kcne-
pUMEHTarbHbIX
nccnegoBaHnm
XUMUYECKNX CO-
eJVNHEHUN.

YmeTb
CaMOCTOSITENbHO
NpoBOAUTL 3KCMe-
PUMEHT 1 genaTb
06006LeHns n
BbIBOAbI U3
HabnogaemMbix
¢aKToB;
1cnonb3oBaTb
6a3oBble 3HaHWS
B 06nacTu xmmum
OISl OCBOEHUS
TEopeTU4eCKNx
OCHOB U NpakTu-
YecKux 3agad B
obnactu skonoruu
1 Npupoaonosnb-
30BaHuS.

Bnagetb
obpalleHus ¢ nabo-
paTopHbIM 06opyao-
BaHWeM, Nocyaomn un
N3MepuUTeEnbHBIMU
npubopamu;

- NPOBEAEHNS XUMU-
Yyeckoro aHanmsa
pasnu4HbIMU METO-
aamm n o6paboTku
NOMyYeHHbIX pe3yrnb-
TatoB
COBPEMEHHbLIMUN Me-
ToAaMu.




1.2. OnucaHue nokasaTtenen, KpMTepumes U1 LIKan oLeHUBaHUA U 3TanoB (hopMUPOBaHMA KOMNETEHLMIA B paMKax AUCLUNIUHBI
YpoBHN chOpMUPOBAHHOCTU KOMNETEHLIMN
KomneTeHuus He chopmu- o . .
MWHVUManbHbINA cpeaHuii BbICOKWI
poBaHa
OueHKM chOPMUMPOBAHHOCTY KOMNETEHLMI
2 3 4 5
OueHka «Heydosnnemsopu+ OueHka  «ydosnemeo- | OueHka «xopouwo» OueHka «omu4Ho»
mesibHO» pumernbHoO»
NHpexc n I:gg:;gz::_’ WHavKaTopbl MokasaTens oueHVBa- _ Xapakrepuctmka chopMMPOBAHHOCTY KOMMNETEHLIMN dgsé)a'\/l::(l):%%ii-
Ha3BaHve oot KON coMneTEHM HUSI — 3HAHWSI, YMEHUSI, KomneTteHumnsi B nonHown CdopMmnpoBaHHOCTb CdhopmunpoBaHHOCTb kKOM- |  ChOpPMUPOBAHHOCTL KOM- bopwHpOBAIYS
KOMMETEHLMM HaBbIKkV (BNafeHus) Mepe He cchopMupoBaHa. KOMnNeTeHLn cooTeT- neTeHUMn B LLEeNoM CooT- neTeHLMN NONHOCTLIO 1
neTeHLun MeroLmxcst 3HaHWiA, yme- CTBYET MUHUMATbHbLIM BETCTBYET TpeGoBaHMAM. cooTBeTcTByeT TpeGosa- koMneTeHuui
HWA 1 HaBbIKOB HeJoCTa- TpeboBaHusim. Nveto- Mmetomxcsa sHaHun, yme- HuaM. Mimetomxcs 3Ha-
TOYHO AN1S PELUEHNA NPaK- | LUUXCH 3HAHUA, YMEHWN, HWI, HaBbIKOB Y MOTMBA- HWI, YMEHWA, HaBbIKOB U
Tuyeckmx (npodeccuo- HaBbIKOB B LIefIOM [0- LMK B LENOM AO0CTaTOMHO | MOTMBALWK B MOJSHOW Mepe
HanbHbIX) 3a4a4 CTaTOYHO ANs peLleHns ANA peLlleHnsa cTaHgapT- [0CTaTO4YHO ANS peLleHns
npakTuyeckux (npodpec- HbIX NpaKTUYeckux (npo- CMOXHbIX MPaKTU4ECKNX
CVOHarnbHbIX) 3agad deccroHanbHbIX) 3agay (MpodbeccuoHarnbHbIX)
3agad
KpuTepum oueHnBaHus
NAO-1yk1 MonHoTa 3HaHun | 3HaTb Obyvarowmics He 3HaeT Obyvarowpmicsa 3HaeT Obyuyatowmincs ceobogHo Obyvarowmiica B coBep- YyebHoe
cnocobbl peLueHns no- cnocobbl peLueHns no- OCHOBHbIl€ Cnocobbl 3HaeT cnocobbl peLleHnst LUEHCTBe 3HaeT nopTdonuo.
CTaBMNeHHbIX 3ada4 CTaBMEHHbIX 3aday peLleHsi MOCTaBMEHHbIX | MOCTaBMEHHbIX 3aaay cnocobbl peLueHunst no- Ok3ameHaLMoH-
3agav CTaBMEeHHbIX 3ada4 Hble BONPOChI.
Hannuve yme- YmeTb ObyuatoLmiics He ymeeT ObyuvatoLumincst HeyBe- Ob6yuatowwmiica gonyckaet | Obyuvarowimiics ymeeT YyebHoe
HW aHanuavpoBaTh 3ajaun, | aHanuaupoBaTb 3adauu, peHHo ymeeT ManosHauuTenbHbIe He- YeTKO aHanu3npoBaTb nopTdonuo.
Bblgenss nx 6asosble BblAenss nx 6asosble aHanuanpoBaTb 3af4ayv, | TOYHOCTM MpuW aHanuse 3agayv, cBoboaHO Bbige- Ok3aMeHaLMoH-
cocTasnsioLme n cocTaBnstoLLMe u ocy- BblAenss nx 6asosble 3afad, Bbigensas ux 6aso- nsas nx 6asoBble cocTas- Hble BONPOCHI.
OCYyLLEeCTBNATbL UX fe- LEeCTBNSATb MX AEKOMMO- cocTaBnstoLme Bble COCTaBnsioLime n NALLME U OCYLLECTBNATH
KOMMO3ULWIO 3uumo OCYLLECTBNATb UX JEKOM- UX AEKOMMO3NLMIO
no3uumo
Hanvuve HaBbl- | Bnagetb Ob6yuatolumincs He Bnage- Obyuatowmics Bnageet | ObByvarolmncs Brnageet Obyuatowmncs csoboaHo Onpoc; BbInon-
KoB MEeTOAaMU U HaBblkamy | €T METOAaMU U HaBblkaMi | OCHOBHBLIMW METOAAMWU U | OCHOBHBIMW MeToAaMu U BrnafeeT MeToAaMu n HeHne nabopa-
aHanusa aHanuaa nocTaBeHHbIX HaBblKamy aHanuaa HaBblkamu aHanuaa no- HaBblKamy aHanuaa no- TOPHBIX paboT
NnocTaBreHHbIX 3afau, 3afad, BblAeneHns ux nocTaBfieHHbIX 3aaad CTaBreHHbIX 3aJay, Bbie- | CTaBleHHbIX 3afad, Bblae-
VK-1 BblENeHUs Nx 6a30BbIX COCTaBMAOLLMX U neHuns nx NeHns nx
6a30BbIX COCTaBMAOLWMX | OCYLLECTBNEeHUs 6a30BbIX COCTaBMAWYMX U | 6a30BbIX COCTABNSIOLLMX 1
1 OCYLLECTBNEHUSI UX AeKoMNo3nLmm OCYyLLEeCTBNEHUSI OCyLLEeCTBINEHUs!
MX AEKOMMO3NLMK MX AEKOMMO3NLMM MX AEKOMMO3NLMK
NO-2yk.1 MonHoTa 3HaHui | 3HaTb O6yuvatoLumincst He 3HaeT O6yuatolmicst 3HaeT Ob6yuatowmiics csobogHo Ob6yuatoLmiics B coBep- YyeGHoe
METOAbI HAXOXAEHUS 1 MeTOAb! HAXOXAEHNS 1 OCHOBHblE METOAPI 3HaeT MeToAbl Haxoxae- LUEHCTBE 3HaeT nopTdonuo.
aHanuaa nHdopmaumm, aHanumaa uHdgopmaumu, HaxoXaeHust 1 aHanunaa HUS U aHanu3a UHgopMa- | MeToAbl HaXOXAEHVS 1 Ok3aMeHaLMoH-

HeoBxoauMon ans pe-
LeHuns
nocTaBfeHHbIX 3agady

HeoBxoauMolt Ans peLue-
HWS1 NOCTaBMEHHbIX 3aaay

MHdOPMaLMK, HeoBXo-
AVMMOW ANga peLueHus
nocTaBMeHHbIX 3agad

uum, HeobxoaUMon ans
peLleHUs NMOCTaBMEeHHbIX
3agad

aHanusa uHdgopmaumm,
Heobxoaumon ns pelue-
HWS1 MOCTaBMEeHHbIX 3aaa4

Hbl€ BOMNPOChHI.

Hannuve yme-
HUI

YmeTb

HaxoauTb Y KPUTUYECKU
aHanMampoBaTb UHGOpP-
Maumto,

Heobxoaumyto aAns pe-
LLIEHVS NMOCTaBMNEeHHbIX

Ob6yyatoLmniica He ymeeT
HaxXoAmTb U KPUTUYECKU
aHanusupoBaTb UHGOP-
mauuio,

Heobxoaumyto Ans peLue-

HUA NOCTaBJ1IEHHbIX

ObyyvaroLmincsa cnbITbl-
BaeT 3aTpyaHEHUs npu
HaxoXOeHUN 1 KpUTUYe-
CKOM

aHanuse nHdopmauuu,

Ob6yuatoLmiics gonyckaeT
ManosHauynuTenbHbIe He-
TOYHOCTU HaxXOAs U KpUTK-
YeCKn aHanuampys uH-
copmavumio,

HeobxoaUMoN ans pe-

HeoBXoauMyIo 4ns pelue-

Ob6yyarowmiica ymeet
CcBODOOAHO HaXoOWTb U
KpUTUYECKN
aHanusmpoBaTb MHGOP-
maumto,

HeobXxoAnMYyto Ans peLue-

YyebHoe
nopTdponuo.
Ok3aMeHaLuoH-
Hble BOMPOCHI.




3agav

3ajay

LeHUA NoCTaBlieHHbIX
3agad

HUA NOCTaBNEHHbIX
3agad

HUA NOCTaBNEHHbIX
3agad

Hannyne HaBbI-
KOB

Bnagetb

MeToAaMu U HaBbIkamu
MO HAXOXAEHMIO U KpU-
TUYECKOMY aHanuay
nHopmaumu, Heobxo-
Oumon ans pelueHns
NocTaBeHHbIX 3aay

Obyuvatolumiics He Bnage-
eT

MeToAaMu 1 HaBblkaMu Mo
HaxoXXOeHWIo U KpuTnye-
CKOMY aHanuay
nHbopmaumm, Heobxoau-
MOV NS peLueHus no-
CTaBlIEHHbIX 3afa4

ObyuyatoLumicst HeyBe-
peHHo BnageeT
MeToAaMU 1 HaBblkamu
MO HaXOXAEHUIO U KpK-
TUYECKOMY aHanuay
nHbopmaumn, Heobxo-
AMMON ANS peLleHus
nocTaBMeHHbIX 3aaad

O6yuatowmiics BriageeT
OCHOBHbIMW MeTo4aMu U
HaBbIKaMW MO HaxoXxae-
HUIO U KPUTUYECKOMY aHa-
nmsy

MHOopMaLum, Heobxoam-
MOV NS peLLeHus no-
CTaBMeHHbIX 3agay

O6yuyatowmincs csoboaHo
BnageeT MeToaamu u
HaBbIKaMu No
HaxoXXOAEHWIo U KpuUTnde-
CKOMY aHanuay
MHopmaumm, Heobxoau-
MOV ONS peLLeHust no-
CTaBlEHHbIX 3ada4

Onpoc; BbInon-
HeHue nabopa-
TOPHbIX paboT

NO-3yka

MonHoTa 3HaHun

3HaTb

MeToAbl PaCCMOTPEHMUS!
BO3MOXHbIX BapyaHTOB
pelueHns 3agauu, oue-
HUBas nx

[OCTOMHCTBA U Hefo-
cTaTku

ObyuyaroLumincst He 3HaeT
MeToAbl PaCCMOTPEHMS
BO3MOXHbIX BapyaHTOB
peLLeHnst 3aayn, oLeHu-
Basl X JOCTOMHCTBA U
HeJocTaTku

Obyuatowmics cnabo
3HaeT MeToabl paccMoT-
peHus

BO3MOXHbIX BapyaHTOB
peLueHns 3agayu, oLe-
HMBas X AOCTOMHCTBA U
HepgocTaTku

OG6yuatoLymiics ¢ marno-
3HaYUTENbHBIMU HETOYHO-
CTAMU 3HaeT

MeToabl PacCMOTPEHMUS
BO3MOXHbIX BapnaHToB
peLleHust 3agayum, oLeHn-
Basl X JOCTOMHCTBA U
He[oCTaTKu

ObyuyatoLumicst B coBep-
LLUEeHCTBe 3HaeT

MeTOoAbl PaCCMOTPEHMS!
BO3MOXHbIX BapyaHTOB
peLleHnst 3aJayn, oLeHn-
Basi UX IOCTONHCTBA U
HegocTaTku

YyebHoe
noptdonuo.
Ok3ameHauWOoH-
Hble BOMPOCHI.

Hanuuune yme-
HUN

YmeTb

1cnonb3oBaTbh MeToAab!
paccMoTpeHUsi BO3MOX-
HbIX BApUaHTOB peLle-
HUA 3a0a4uu,

OLEeHUBas NX OOCTOUH-
CTBa U HEOCTaTKN

Obyuvaromincs He ymeeT
UCronb30BaTb MeTOAbI
paccMOTPEHUSI BO3MOX-
HbIX BapUaHTOB peLLeHust
3agauu, oLeHuBas Ux Jo-
CTOMHCTBA M HeJoCTaTKu

ObyyvaroLmincsa NenbITbl-
BaeT 3aTpyaHeHus,
ncnonb3ys MeToabl
paccMOTPeHNsI BO3MOX-
HbIX BapUaHTOB pelLue-
HWs 3aja4un, oLeHnBast
MX AOCTOMHCTBA W Hefdo-
cTaTku

Ob6yuvatowmiica ymeet
ncnosb3oBaTh MeToAbI
paccMOTPeEHUst BO3MOX-
HbIX BAPMaHTOB peLleHns
3a4a4uu, oLeHuBas nx
[OCTOMHCTBA U HepocTaT-
KA

Obyvarowmiica csoboaHo
ncnonb3yeT meToabl pac-
CMOTPEHMUSI BO3MOXHbIX
BapyaHTOB peLUeHNs 3a-
Aaun, oLeHnBas X 4OCTO-
MHCTBa 1 HeOCTaTKM

YyebHoe
noptdonuo.
Ok3amMeHauMoH-
Hble BOMPOCHI.

Hannune HaBbI-
KOB

Bnagetb

HaBbIKAMW paccMoTpe-
HUsi

BO3MOXHbIX BapyaHToB
peLueHns 3agayu, oue-
HUBas UX

[OCTOMHCTBA U Hefo-
cTaTkn

Obyuatowumiics He Bnage-
€T HaBblkamy paccMoTpe-
HUA

BO3MOXHbIX BApUaHTOB
peLUeHnst 3aayn, oLeHu-
Bas UX AOCTOMHCTBA U
HepgocTaTku

ObyuvatoLumicst HeyBe-
peHHo Bnapeet
HaBblkamu paccmoTpe-
HUsI

BO3MOXHbIX BapyaHToB
peLleHus 3agayu, oue-
HUBas UX AOCTOMHCTBA U
HegocTaTkv

Ob6yuatowmiics Brageet
HaBblKamy PaCCMOTPEHNS
BO3MOXHbIX BapuaHTOB
peLLeHns 3aaaydm, oueHu-
Basi X IOCTOUHCTBA U
HefocTaTKu

Ob6yuatoLmiics B coBep-
LUeHCTBe BrageeT
HaBblkamMy PaCCMOTPEHUs!
BO3MOXHbIX BApUaHTOB
peLleHnst 3aayn, oLeHn-
Bas UX AOCTOMHCTBA U
HegocTaTku

Onpoc; Bbinon-
HeHue nabopa-
TOpHbIX pab ot

NO-4yxa

MonHoTa 3HaHui | 3HaTb O6yuvatolumincst He 3HaeT O6yuatoLumicst gonyc- Ob6yuatowmiics 3HaeT Ob6yuatoLmiics B coBep- YyebHoe
anroputm chopmMmnpoBa- anroputMm hOpMUPOBaHUSi | KaeT HETOYHOCTY B an- anroput™m (hOPMUPOBaHUS | LLUEHCTBE 3HAeT nopTdonuo.
HUs CYXAEHUA 1 OLEHOK roputme hOPMMPOBaHNS | CY>KOEHWUIN 1 OLIEHOK anropytm oopMmUpoBaHus OK3ameHaLMoH-
CYXXOEHUA 1 OLeHOK CY>KOEHUA 1 OLEHOK CY>XOEHUA 1 OLEHOK Hble BONPOChI.
Hannyve yme- YmeTb Ob6yuarowmincs He ymeeT Ob6yuatowwmics ncneitel- | OByyarowmics gonyckaet | OByvarowmincs YyebHoe
HWI rpPaMoTHO, NMOFUYHO U rPaMoTHO, MTOMUYHO U BaeT 3aTpyaHeHUs He3HauuTernbHbIE HETOY- rPaMoTHO, MOMMYHO U nopTdonuo.
aprymMeHT1poBaHHO apryMeHTUpoBaHHO dopmynupys csou HOCTW, hopMynupys CBOU aprymMeHTVpoBaHHO Ok3aMeHaLMoH-

dopmynupoBaTb CBOU
CYXOEHWS U OLLEHKM,
oTnnyas

aKTbl OT MHTEpPpeTa-
umn

dopmynmpoBsaTk cBou
CYXXAEHWS 1 OLIeHKW, OTNU-
Yyas aKTbl OT UHTepnpe-
Tauumn

CYXAEHUSI N OLIEHKM,
oTnuyas akTbl OT UH-
TepnpeTauui

CY)XOEHUS N OLIEHKU, OT-
nnyas akTbl OT MHTEp-
npetauumn

dopmynmpyeT cBou
CY)XOEHUSI U OLEHKU, OT/M-
Yas akTbl OT MHTEpRpe-
Tauumn

Hbl€ BOMPOCHI.

Hannune HaBbI-
KOB

Bnagetb
CMocoBHOCTbIO rpamoT-
HO, NOrMYHO, apryMeH-
TMPOBaHO
¢dopmyrpoBaTb Cob-

O6yuatolumiicst He Bnage-
er
CNocoGHOCTLIO FPaMOTHO,
NOrMYHO, apryMeHTMpoBa-
HO

ObyuatoLumincst HeyBe-
peHHO BnapeeT cnocob-
HOCTbIO FPaMOTHO, J10-
TMYHO, apryMeHTupoBa-
HO

Ob6yuatolmiics Bnageet
CMOCOBHOCTbLIO rPaMoTHO,
NOrMYHO, apryMeHTMpOoBa-
HO

¢opmmpoBaTb COBCTBEH-

O6yuatolmiicst csobogHo
BrnageeT CrnocoOHOCTbIO
rpaMoTHO, MOFMYHO, apry-
MEHTUPOBAHO
dopmmpoBaTb COBCTBEH-

Onpoc; BbInon-
HeHue nabopa-
TOPHbIX paboT




CTBEHHblE
CyXOeHUA N OLEHKU

opmupoBaTh CO6CTBEH-
Hble
CY)XOEHWS 1 OLIEHKU

opmupoBatb cob-
CTBEHHbIe
CY)XOEHWS 1 OLIEHKU

Hbl€ CyXXOeHUA N OLEHKH,
aonyckas He3Ha4vnuTenb-
Hbl€ HETOYHOCTU

Hble
CYyXXOeHUA N OLEHKU

NO-5yk1

MonHoTa 3HaHun

3Hatb

MeToAbl onpeaeneHns n
oLieHMBaHWA nocnea-
CTBUWIN BO3MOXHbIX pe-
LUEeHWN 3ada4mn

O6yuatoLumincst He 3HaeT
MeToAb! onpeaeneHns u
OLIeHMBaHWA NocneacTsun
BO3MOXHbIX PeLLEeHNI
3agaun

OGyuvatoLmiicst 3HaeT
HEeKoTOpble MeToab!
onpeaeneHns n
oLueHVBaHUs nocneg-
CTBUIA BO3MOXHbIX pe-
LIeHUN 3agauun

OGyuatoLmiics 3HaeT oc-
HOBHbIe METOAbI onpeae-
neHns 1

OLleHMBaHMSA NocneacTeui
BO3MOXHbIX peLIeHni
3agayv

OO6yyatoLumiics B coBep-
LUEHCTBE 3HaeT

MeTOAb! OnpeaeneHns n
oueHunBaHuUA I'IOCJ']G,EI,CTBI/IVI
BO3MOXHbIX peLleHni
3agaym

YyebHoe
noptonuo.
3kK3aMeHauNoH-
Hble BOMPOCHI.

Hanuuune yme-
HUN

YmeTb
Mcnonb3oBaTb METOAbI
onpeaeneHns 1 oueHu-
BaHWsI NOCNeACTBUIA
BO3MOXHbIX

peLleHnn 3agaym

Obyuyarowmiics He ymeeT
UCnonb30BaTb METOAbI
onpeneneHns u oueHuBa-
HWSI NOCNenCTBUIA BO3-
MOXHbIX PELLEHWIA 3aaum

OGyyatoLLmincst UcnbIThbI-
BaeT 3aTpyaHeHus,
1cnonb3ys MeToabl
onpeneneHnst u oueHu-
BaHWs NOCNeacTBui
BO3MOMHbIX PeLLEeHMit
3agauu

ObyyatoLymiics gonyckaeT
He3HauuTenbHble HETOY-
HOCTW, UCMONb3Ys METOAbI
onpeaeneHus 1 oueHuBa-
HWUSI NOCNEeACTBMI BO3-
MOXHbIX peLUeHN 3agaum

O6yuyatowmincs csoboaHo
ucnonb3yeT MeToab!
onpeaeneHns n oueHvBa-
HWSA NocneacTBUin BO3-
MOXHbIX peLLeHunii 3agaqn

YyebHoe
noptdonuo.
OK3aMeHauNoH-
Hble BOMPOCHI.

Hannune HaBbI-
KOB

Bnagetb

HaBbIkamMu onpegeneHust
1 OLEHMBaHUA nocnea-
CTBUIA BO3MOXHbIX pe-
LWEeHWI 3agaymn

Obyuatolumiics He Bnage-
eT HaBblkamu onpegerne-
HUA 1

OLIEHVBaHNA NocneacTeun
BO3MOXHbIX peLleHuit
3agaum

ObyuvatoLumincst HeyBe-
peHHo Bnageet
HaBblkamu onpeaeneHus
1 oLeHUBaHWs nocnea-
CTBUIN BO3MOXHbIX pe-
LUEHWI 3ada4m

Ob6yuatolmiics BrageeT
OCHOBHbIMMW HaBbIKaMu
onpeaenexuns un
OLEHUBAHUSA NocneacTeui
BO3MOXHbIX PeLIEeHNN
3aga4v

Ob6yuatowmiics ceobogHO
BnageeT HaBblkamu onpe-
neneHns n

OLEHVBaHNA NocneacTeuni
BO3MOXHbIX peLleHuit
3aga4v

Onpoc; BbInon-
HeHue nabopa-
TOPHbIX paboT

OnK-1

NO-lonks

[NonHoTa 3HaHun

3HaeT

6a3oBble NONoOXeHUs
dyHOaMEHTanbHbIX
pa3nenos obLuen Xumum
B 06beme, Heobxoau-
MOM [r1si OCBOEHUSI XV~
MUYECKUX U Buonormye-
CKWX OCHOB B 3KOMOMMA 1

O6yuvatoLumincst He 3HaeT
3HaYMTENbHOM YacTn PyH-
JaMeHTarnbHbIX pa3aenos
obwen xumuu;

[HonyckaeT cyLlecTBeHHble
ownbkn B OTBETAX U HE
MOXET peLUnTb NpaKkTuye-
CKue 3agayv unu peluaet

3HaeT OCHOBHbIE MOHS-
TUS, 3aKOHbI, METOObI U
MOOENN XUMMUYECKMX
cucTem U3 pasgenos
obwen xumun. Mveet
3HaHUSA 0 CBOMCTBAXx
OCHOBHbIX BUAOB XMMU-
YecKMX BeLLecTB 1 Knac-

CBo6oaHO opueHTUpyeTCs
B OCHOBHbIX MOHATUSAX
yHOaMeHTanbHbIX pas-
0enoB obLuen xummu.
MpaBunbHO NpuMeHsieT
TeopeTnyeckme nosoxe-
HWS NPY PELLEHUN NpaK-
TUYECKUX 3afay, HO [o-

B coBepLueHcTBE 3HaeT
6a3oBble NONOXeHUst PyH-
OaMeHTanbHbIX pa3genos
obuwen xumun. Bee 3ana-
HWUSI BbIMOSTHEHbI NOSTHO-
CTbl0, FPAMOTHO 0hOpM-
NeHbl 1 He coepXaT oLwn-
6ok.

YyebHoe
noptdonuo.
Ok3ameHaunOoH-
Hble BOMPOCHI.

NpypoAOMNoNb30BaHNUN. WX C 3aTPYAHEHUSIMU. COB XMMMWYECKNX 0OBbEK- nyckaeT ManosHauuTenb-
TOB, HO HE YCBOWM WX Hbl€ HETOYHOCTMU.
fdetanu. B oTtBeTax Ha
BOMPOCHI €CTb HETOYHO-
CTW, AoNycKaeT owmnbku
B PELLUEHWN SKCMEPUMEH-
TarnbHbIX 3a4a4.
Hannuve yme- Ymeet ObyuatoLmiics He ymeeT ObyuvatoLumincst ymeet Ob6yuatowwmiica gonyckaeT | Obyvarowimiics ymeeT YyebHoe
HWI CaMOCTOSITENbHO NPo- BbINOMHSATL OCHOBHbIE NpOBOAWTb NPOCTENLWNIA | Mano3HauuTenbHbIEe He- NpoBOANTb 3KCMNEPUMEH- nopTdonuo.
BOAWTb 9KCMEPUMEHT U Xvmudeckune nabopartop- y4ebHo- TOYHOCTY B peLleHun 3a- TarnbHble UCCNEeA0BaHUS Ok3ameHaLMoH-
Aenatb 0606LeHus 1 Hble onepauuu, He uc- uccnenoBaTenbCkui fau. pasnuYHbLIMKU MeToAaMMU Hble BOMPOCHI.

BbIBOAbI M3 Habnoaae-
MbIX paKToB;
1cnonb3oBaTtb 6a3oBble
3HaHuA B obnacTtu xu-
MWW Onsi OCBOEHUS TEO-
PETUYECKNX OCHOB U
npakTU4Yeckmx 3afad B
obrnacTu akonorum n
np1poaononb30BaHusl.

nonb3yeT 6a3oBble 3HaHUS
B obnacTtu xumun ans
OCBOEHUSI TEOPETUHECKUX
OCHOB U1 MPaKTUYECKNX
3aga4y B obnactu akonorum
1 NPUPOAONONL30BaHNS

3KCMEPUMEHT; JomycKa-
€T HETOYHOCTM Mpu 06-
paBoTke nomny4eHHbIX
JaHHbIX.

XVIMUYECKOTO aHanmsa
nenatb 0600LeHns
BblBOAbI M3 HAbNAaeMbIX
akToB.




Hanunuune HaBblI-
KOB

Bnageet HaBblikamu
obpalueHus ¢ nabopa-
TOpHbLIM 0GOpYyLOBaHN-
eM, Mocyaon n nsmepu-
TenbHbIMK NpuGopamu;
NpoBeAeHNs XMMUYECKO-
ro aHanusa pasnuyHbIMu
MeTOAaMU 1 Konuye-
CTBEHHOW 06paboTkn
nonyyeHHbIX pesynbTa-
TOB COBPEMEHHBLIMM
MeTofaMm.

OGyuatolumincst He Bnage-
€T HaBblKaMU BbINOMHEHWS]
OCHOBHbIX XUMUYECKMX

nabopaTopHbIX onepawmii.

OGyuatolmiics Bnageet
HaBblKaMV BbINOMHEHNS
OCHOBHbIX Nnabopartop-
HbIX onepauui (B3BeLun-
BaHuWe, pacTBOpeHMe,
unbTpOBaHWe 1 ap.) C
1cnonb3oBaHNeM nocy-
Abl, HO flONyCcKaeT no-
rpeLuHocTH Npu paboTe ¢
N3MEepUTENbHLIMU NpU-
6opamu u obopynosa-
HVeMm.

OG6yuatolmiics BrageeT
HaBblKaMW BbIMNOJTHEHUA
OCHOBHbIX N1abopaTopHbIX
onepauui pasnm4HbiMm
metogamu. [Npu npoBege-
HUW XMMUYECKNX Uccneno-
BaHWI ncnonb3yeT nado-
paTopHoe obopyaoBaHue
1 n3amepuTenbHble npubo-
pbl.

O6yuatolmiicst csoboaHO
BnageeTt HaBblkaMu Bbl-
NONMHEHUs SKCNepUMeH-
TanbHOrro nccneagoBaHuUA
pasnn4HbiMK MeTogamMmn
XMMUYECKOTO aHanmaa u
COBPEMEHHbIMN MeToO4aMU
KonuyecTeeHHol obpaboT-
KM.

Onpoc; Bbinon-
HeHuve nabopa-
TOPHbIX paboT




2. CTpyKTypa y4yeb6HOM paboThl, cogepxaHMe U TPYOOEMKOCTbL OCHOBHbLIX 3/IEMEHTOB

OVNCLUUMNIMUHDLI

2.1 OpraHusaunoHHast CTPYKTypa, TPYAOEMKOCTb U NiaH U3y4YeHnst AUCLUMNIIVHBI

TpyaooemKocTb, Yac
Bua yyebHou paboTbl cemecTp, Kypc*
0o4YHasa popma 3ao4Hasa opma
1 cem. 2 cem. 0 cem. 1 cem.

1. KoHTakTHas pa6oTta 72
1.1 AyauTtopHble 3aHATUA, BCEro 72
- nexkummn 30
- NpaKkTUyeckne 3aHATMSA (BKNoYas cemmnHaphbl)
- nabopaTopHble paboThl 42
1.2 KoHcynbTauum (B COOTBETCTBUM C Y4EOHBIM NAHOM)
2. BHeayauTopHasi akageMmuyeckas pa6orta 36
2.1 dukcupoBaHHble BUAbl BHeayAUTOPHbLIX CAMOCTOATENbHbLIX 10
paborT:
BbinonHeHne v coava/zawumra MHAMBUAYanbHOro/rpynnoBoro 3agaHus
B BUae**
- MugmnBmayanbHoe 3agaHue 1 10
2.2 CamocTosiTenbHOe U3y4eHne TeM/BONpPOCOB NporpaMmbl 10
2.3 CamonofroToBKa K aygUTOPHbLIM 3aHATUAM 11
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLeHOYHbIX MEPONPUATUAX, MPOBOANMbIX B paMKaX TEKYLLEro KoH- 5
TPONnsa OCBOEHWUSI AUCLUMNIUHBI (3@ UCKTHYeHUeM y4YmEHHbIX 6 nin. 2.1
- 2.2):
3. MogroTtoBKa U caaya 3Kk3aMeHa Mo UToraMm OCBOEHUs1 [UCLU- 36
NIVHBI

Yacsl 144
OBLUASA TpynoeMKoCTb AUCLUUNIINHDI: 3aveTHbIE SAMANLE! 2

lMpumeyaHue:

* — ceMecmp — [Nl O4HON U OYHO-3204HON (HOPMbI OBYHEHUSI, KYPC — AN 3a04HON (hOPMbI 00yYeHUst;

** — KP/KI, pedheparta/acce/npe3eHTaummn, KOHTPONbHON paboThl (4N 06y4varoLwmxcs 3a04HOM hopMbl 0BbyyeHus1), pacyeTHo-
rpadmyeckon (pacyeTHO-aHanMTUYEeCckon) paboTbl 1 ap.;




2.2. YkpynHéHHas cofiepxaTtenbHas CTpykTypa y4e6GHoM AMcumMnimnHbl 1 obluas cxema eé peanvsauum B
yuyeGHOM npoLecce

TpynoemkocTb pasgena u ee pacnpegeneHue o

no Bmaam y4yebHon paboTbl, Yac. < § 9

KoHTaktHas pabota < g =

BAPC 5 8=z

AyauTopHas paboTta , ° 8. >
saHaTMS | § = $38sl £ac
Homep n HanmeHoBaHue & 82 SeZF sS8
I o Q Qg SXa
pasaena AMCUMNIUHGIL. 3 © — o 8% ~ 2 po ; 5l 48
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2 3 4 5 6 7 8 9 10 11

| OyHas/o4HO-3a04Hasa hopma obyYeHus
1 | OCHOBHbIEe XMMUYECKNE MNOHATUS N 3aKO- 10 4 4 6 | 10 Tect YK-1
2 | CTpoeHue BellecTBa. 16 8 4 4 8 TecT YK-1
OnK-1
3 | ObLwme 3akOHOMEPHOCTU NPOTEKAHUS 14 6 2 4 8 Tect YK-1
XUMUYECKUX peaKLMii. OnK-1
4 | PacTBOpbI. 26 10 6 4 16 Tect YK-1
OnK-1
5 | KomnnekcHble coeauHeruns. 10 4 2 2 6 Tect YK-1
OnK-1
6 | dnekTpoxummyeckmne NnpoLecchol. 10 4 2 2 6 Tect YK-1
OnK-1
7 | BBegeHve B aHanNUTUYECKY XMMUIO. 62 18 6 12 44 Tect YK-1
OnK-1
8 | BBegeHve B opraHMYeckyto XMMMIIO 28 18 8 10 10 TecT YK-1
OnK-1
MpomexyToyHas aTTecTtauus x x x x x x Ok3a-
MeH
WToro no gucumnnuie | 176 72 30 42 10
4

3. O6wue opraHM3auMoHHbIe TpeboBaHUA K yuebHoM paboTe oby4arowerocs
3.1. OpraHu3sauus 3aHATUI U TpeGoBaHMA Kk y4eOHOWN paboTe obGy4atoLlerocsi
OpraHusaums 3aHATUIA N0 AUCLMMNIMHE HOCUT LMKIMYECKUIn xapakTep. o Tpem pasgenam npegycmoT-
peHa B3aMMOyBsi3aHHasl Lenodka y4ebHbIXx paboT: nekuuss — camocTosiTenbHas pabota obyyaroLmxcs
(ayauTopHas n BHeayauTopHas). Ha 3aHsaTusix cTygeHyeckas rpynna nonyyaeT 3agaHus U pekoMeHgaumu.
[ns cBoeBpeMEeHHON NoMoLwm oByyarLWwmMMca Npu M3YyYEeHUM OUCUUNMMHBI Kadedpon OpraHu3yloTcs
VHAMBUAYanbHbIE U rPYNMNOBbLIE KOHCYNbTALUK, YCTaHaBNMBAETCHA BPEMSI NPMEMA BbINOMHEHHbIX paborT.
YunTtbiBad cTaTyC AOUCUMMIMHBI K €€ W3YYEeHUIO MpeabsBnsioTcs Ccrneaylowmne OpraHn3auMoHHbIe
TpeboBaHus:
obsa3aTenbHoe nocelleHne oby4aroLMMCst BCEX BUAOB ayAUTOPHbIX 3aHATUN;
BELlEHME KOHCMEKTa B XO4€ NEKLMNOHHbIX 3aHATUN;
KayeCcTBEeHHasi caMoCTOsTeNbHasi MOArOTOBKA K MPaKTUYECKUM 3aHATUSIM, akTUBHasi paboTa Ha HuX;
- aKTUBHasi, PUTMUYHas caMocCTosiTernlbHasi ayauTopHasi U BHeayauTopHas paboTta obyyatowerocs,
CBOEBPEMEHHas! caava NpenofaBaTento OTYETHLIX JOKYMEHTOB NO ayauUTOPHbIM U BHEAYAUTOPHbLIM BU-
aam pabor;
- B CInyyae Hanmuusi NponyLeHHbIX 00yYalWwmnMcs 3aHATUAM, He06XoAMMO NOMYYMTb KOHCYNbTaLuio
no NoAroToBKe U 0hOPMIEHUIO OTAENbHbBIX BUOOB 3a4aHuN.
[ns ycnewHoro oCBOEHMS AUCUMNIUHBLI, oby4vatolemycs npegnaratTcs y4ebHO-MHOPMaLMOHHbIE
WCTOYHUKMN B BUAE y4ebHON, y4eOHO-MeTOaNYECKOW NMTepaTypbl MO BCEM pasgenam.

3.2. YcnoBusi aonycka K aKk3ameHy
Ok3ameH sBnseTcss hOpMOIN KOHTPOIS, KOTOPbIV BbiCTaBnseTcss obydvatowemycsa cornacHo «lMonoxe-
HUS O TEKYLLEM KOHTpONEe YCrneBaeMOCTW, MPOMEXYTOYHOW aTTecTaumm obydvarlmxcs Mo nporpammam
BbicLLero obpasoBaHus (bakanaBpuar, cneunanuTeT, MarucTpartypa) u cpegHero npodeccmoHarnbHoOro o6-
pasoBaHusa B PrbOY BO Owmckuin TAY», BbINOMHUBLLEMY B MOJSIHOM OObEME BCE MEpPEYUCIIEHHblE B MN.2-3
TpeboBaHusa Kk yuebHon paboTe, NpolleaLwnin Bce BUAbI TECTUPOBAHUSA, BbINONIHEHMS pedepaTta C NoMnoXu-
TeNbHOW OLEHKON. B cnyyae He MOMHOro BbIMOMHEHUS YKa3aHHbLIX YCITOBUIM MO YBAXUTENBHON NpUYnHe, 00y-
YaroLemycs MoryT ObiTb NPeAnoXeHbl MHAMBUAYanbHbIE 3a4aHus MO NPONyLWeHHOMY y4ebHoMY maTepuany.
4. IleKUMOHHbIe 3aHATUA
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s nayyaowmx QUCUMNIMHY YATAOTCS  NeKUMM B COOTBETCTBUM C NIaHOM, NpeAcTaBneHHbIM B Tabnvue 3.
Tabnuua 3 - JlekUMoHHbIN Kype

Homep

pa3gena

nekumn

Tema nekumun. OCHOBHblE BONPOCHI TEMbI

TpynooeMKocTb no
pasgeny,yac.

MpumeHsiemble

3aoyHas
¢opma

OuyHas
¢opma

VHTEepaKTUBHbIE
hopmbl

| cemecTp

[Tema: CTpoeHue aTtoma.

1) KBaHTOBO-MexaHuyeckass Mofernb atoma. KBaHToBble Ynucna.

2) MpyHUMN HavMeHbLLEen aHeprn atoma: 3anper MNaynu, npasuno
IXyHaa, npaBnno KneykoBckoro. AnekTpoHHbIe (hopMy bl MHOTO3MEK-
[TPOHHbIX aTOMOB.

3) Mepuropmyecknin 3akoH 1 nepuoanyeckasn cuctema J.1.Menpeneesa. Cu-
CTEMaTMKa XMMWYECKMX 3NTEMEHTOB.

4) MNeproanyeckn 3MeHsILLMECH XapaKTepUCTUKM aTOMOB 1 CBONCTBA
PNeMeHToB

5) XuMmnyeckas cBsi3b U CTPOEHWE MOMEKYI.

neKLI,VIFl-BVI3yaJ'| n3auua

Tema: O6LUVe 3aKOHOMEPHOCTW NPOTEKAHUA XMMUYECKUX peakLmi.

1) FOMOreHHble 1 reTeporeHHble XUMUYeckme npouecchbl. CKopocTb U Mexa-
HM3M peaKLyii. 3aBUCKMOCTbL CKOPOCTU peakLmin OT pas3nnyHbiX (hakTopoB.

2) Xumunyeckoe paBHoBecue. KOHCTaHTa XMMUYEeCKoro paBHOBECHS,
MpuHumn Jle-LaTenbe.

3) TepmoxuMuyeckme nNpoLecchbl.

neKLI,VIFl-BVI3yaJ'| n3auua

[Tema: PactBopbl.

1) Obwan xapakTepucTtmka.

2) Cnocobbl BbipaxXeHUst KOHLEHTpaLymn pacTBOPOB.

3) HucnepcHble cuctembl. Konnonabl 1 KonnongHble pacTBopsl.

4) Teopusi aNeKTPONMTUYECKOW ANCCOLMALIN.

5) M'vaponua conen.

Nekunsa-Bn3yanusaums

ITema: KomnnekcHble COeaAnHEHUS.

1) Knaccudmkaums n HomeHknatypa KOMMNEKCHbIX COeaMHEHUN.

2) OcobeHHOCTM CTPOEHUS, XUMUYECKOW CBA3M U AUCCOLMALIUN.

3) MoHATME O KOHCTaHTE HECTOMKOCTM N KOHCTAHTE YCTONYMBOCTY.

neKLI,I/Iﬂ-BI/I3yaJ'| n3auua

Tema: OKWUCNUTENbHO-BOCCTaHOBUTESbHbIE peakuun

1) OcHoBHble noHATUs, kKnaccudukaums OB peakuuii

2) Cnoco6bl ypaBHuBaHusA OB peakuuii: MeTOA, anekTpoHHoro banaHca, me-
[rof, nonypeakuumn

3) BnuaHwe cpenbl Ha npotekaHvue OB peakuun.

4) OB noTeHuuan.

neKLI,I/Iﬂ-BI/I3yaJ'| n3auua

Tema: BBegeHue B aHaNUTNYeCKy XMMUK.

1) OCHOBHbIE NOHATUA U NPeOMET aHaNUTUYECKON XUMU.

2) [MoHsiTWE 0 KayecTBEHHOM aHanu3e. MeToabl KaYECTBEHHOrO aHanu3a.

3) Knaccudmkaums noHos.

MeKuns-Bu3yanmsaums

10

ITema: BBegeHne B rpaBUMETPUYECKUIA aHanNn3.

1) MeToppl, npubopbl, nocyaa. AHanuTU4eckne Bechbl.

2) MponsBeneHne pacTBOPUMOCTH, YCIOBUS 0Gpa30BaHUsi U pacTBOPEHUS
locagKos.

J'IeKLu/m-Bmayan n3auua

11

[Tema: TUTPUMETPUYECKNIN aHanm3.

1) OCHOBHbIE NOHATUA U pacyeTHble (OPMYTIbI.

2) MeTop, HeTpanusaumu.

3) PepokcumeTpus.

4) KomnnekcoHomeTpus.

J'IeKLu/m-Bmayan n3auua

12

'Tema: BeegeHue B OpraHn4yeckyo XmumMuno

1) Teopusi xumuueckoro ctpoeHust A.M. BytnepoBa 1 HomeHknaTypa
OpraHn4YecKnx CoeaUHEHNIN.

2) MpocTpaHCTBEHHOE CTPOEHME OPraHUYECKX COEAUHEHWIA.

3) I3omepus opraHN4eCKrx COeAMHEHUI.

4) Tunbl XMIMUYECKUX CBSI3EN B OpraHn4YeckKmnx coeanHeHuax.

13

ITema: Kucnopoacopepxaliye opraHuieckne CoeguHeHusI.

1) CnupTbl. PeHonbI.

2) Anbgernapbl. KeToHbl.

3) KapboHoBble KUCIOTHI.

NeKuns-Bu3yanmsaums

14

Tema: Jlunuapl. Yrnesogpl.

1) PacnpocTpaHeHue B npupoae, bruonornyeckas ponb, Knaccudmkaums.

2) PU3NKO-XMMUYECKME CBOWCTBA.

3) OnTuyeckas nsomepus n Taytomepus. NpoekumoHHbIe opMyIbl
Puepa, nepcnekTnBHbIE PopMyrbl Xeyopca.

neKLLI/IFl-BI/I3yaJ'I n3auua

15

Tema: AMMHOCOEANHEHUS.

1) Knaccudumkauus, cyHKUMOHansHas rpynna.

2) AMVHBI, aMUHOCNINPTBI, aMyAbl KUCNOT. [peacTaBuTeny n nx

neKLLI/IFl-BI/I3yaJ'I n3auua
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5. J'IaﬁopaToprle 3aHATUA NO AucuuniimHe n NoAroToBKa K HUM

JlabopaTopHble 3aHsTMS MO Kypcy NPOBOASTCSH B COOTBETCTBMW C MIAHOM, NPeACTaBMEHHbIM B
Tabnuue 4.

Tabnuua 4 - NpumepHbIn TemMaTtudeckuin NnaH nabopaTtopHbIX 3aHATMI NO pasfgenamM y4ebHON AUCUMMNUHDI

Homep Cssasb ¢ BAPC &
© 3
© © o 8 T =
. = ’§ = TpymoemkocTs JIP, | & § ¥ _E 5 ° g
© 3¢ o= T 6 7 036 yac. 859'5 (Sl 25
S| SE | 23 ema nabopatopHoit paboTbl 225 6a s« 32
5| 2% |85 SS& o3| I3
19589 655 o8 $¢F
< T 8 3o 3 3 S &
®© o o
= = ouHas | saouHas = 8 *| & o =
cdopma | copma @
1 2 3 4 5 6 7 8 9
BxogHon koHTposnb. OCHOBHbIE Kracchl HEOP- 2 + YyebHoe
1 1 raHN4YeCcKnx cCoeguHEHUI (OCHOBaHMSA 1 KUCKOo- noptdonuno
1 Thl)
2 2 OCHOBHbI€ Knaccbl HEOpraHM4ecknx coeagnHe- 2 + YyebHoe
HWIA (conw) noptgonvo
CtpoeHue atoma. lNepnogmyecknin 3aKoH u 2 + YyebHoe
2 34 34 nepuognyeckas cuctema .M. Mengeneesa. nopTconuno
) } Xumunyeckasi CBsi3b: KOBaneHTHasi, MOHHas, 2 + YyebHoe
MeTannM4yeckasi, BOAOPOAHast. noptgonvo
OHepreTuka XMMMYECKUX peakumin. k30- 1 2 + YyebHoe
5 5 3HAOTEepMUYECKUE peakummn. PacueTsbl no tep- noptdonuno
MOAVMHAMUYECKUM YPaBHEHMSIM.
3 OcCHOBHbIe NpeaCTaBneHNs XMMUYECKOW KUHE- 2 + YyebHoe
6 6 TUKU U paBHOBECUSI. noptdonuno
3aBUCUMOCTb CKOPOCTU XMMUYECKMX peakLmi
OT KOHUEHTpauun 1 TemnepaTypsbl.
7 Mpurotoenenne pacteopos. Cnocobbl Bbipa- 2 + YyebHoe
4 JKEHUS KOHLIEHTpaLMK pacTBOPOB noptconuno
Teopusi aNeKTPONUTUYECKOW Anccoumaumn. 2 + YyebHoe
MIOHOOBMEHHbIE peakumu. noptconuno
5 9 9 KomnnekcHble coeguHeHns 2 + YyebHoe
nopTconuno
6 10 10 OKNCNNTENBHO-BOCCTAHOBUTESbHbBIE peaKLn 2 + YyebHoe
nopTconuno
11 11 Peakummn oTKpbITUS KaTUOHOB. 2 + YyebHoe
7 noptdgonuno
12 12 Peakunmn oTKpbITUS aHUOHOB. 2 + YyebHoe
MaeHTndmKaums cyxon conv. noptconuno
13 13 "paBuMeTpUYecKUin aHanms. 2 + YyebHoe
OnpepeneHne konuyecTsa BMnarv B BeLle- nopTtdonuno
cTBax.
14 14 AumngnmeTpus. CtaHgapTusaums pactsopa 2 + YyebHoe
KUCNOTbI No TeTpabopaTy HaTpus noptdonuno
OnpepgeneHne coaepXaHus LLEenoYm B pacTBo-
pe MeToA0M KUCIIOTHO-OCHOBHOIO TUTPOBaHMS.
15 15 MepmaHraHatomeTpusa. CTaHgapTusauus nep- 2 + YyebHoe
MaHraHara no Liaseneson kucnote. Onpege- noptdonuno
TNeHNe CoAepKaHusi Xernesa B pacTBOpe METO-
[OM pegoKCUMEeTpum
16 16 KomnnekcoHomeTpus. OnpeaeneHne )XecTko- 2 + YyebHoe
CTMW BOAbI. noptgonuno
8 17 17 HomeHknaTypa opraHn4yecKknx coeauHeHnn 2 + YyebHoe
nopTconuno
18 18 Cnocobbl MonyyYeHns 1 r3nKo-Xxummnyeckme 2 + YyebHoe
CBOWCTBA CMNVPTOB. noptconuno
19 19 Cnoco6bl nonyyYeHns 1 rU3nKo-XMMmn4Yeckme 2 + YyebHoe
CBOWCTBA XUpPOB. noptdgonvo
20 20 Yrnesoapbl. XUMMYeECKMe CBOMCTBa MOHOCcaxa- 2 + YyeGHoe
pVaoB, AUCaxapuaos. noptgonuo
21 21 CTpoeHMne 1 XMMNYeckme CBONCTBa OenkoB. 2 + YyebHoe
nopTconuno
Wtoro JIP 26 O6was TpygoémkocTs JIP 42 X
lNpumeyaHus:
- MaTepuarnbHo-TexHMYeckoe obecneveHne nabopaTopHOro npakTukyma — cM. MpunoxerHve 6
- obecneyeHne NabopaTopHOro NpakTMkyMma y4eOHoN, y4ebHO-MeToaMYEeCKONn NUTepaTypor U MHbIMU BGUBNMOTEYHO-

MHPOPMaLMOHHLIMU  pecypcamn U cpeacTBaMu

n2

obecneyenuns o6pa3OBaTeanoro npouecca — CMm.

MpunoxeHne 1
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MogrotoBka obydatoMXCs K nabopaTopHbIM 3aHATUSIM OCYLLECTBMSETCS C y4eTOM ObLlelr CTPyKTypbl
y4ebHoro npouecca. Ha nabopaTopHbIX 3aHATUSX OCYLLECTBISIETCA BXOAHOW 1 TEKYLLMIA ayAUTOPHbBIA KOHTPOSb B
BMOE OMpOCa, MO OCHOBHbIM MOHATMSM AUCLIMMNUHLI, BbIMOMHAETCA U odopMrisieTcst nabopatopHas pabota no
Teme 3aHATUS.

Llenbto nabopatopHbix paboT no AucuMnivHe SBNsieTcs npuobpeTeHne HaBbIKOB CaAMOCTOATENBHOro
NPOBEOEHUS XMMUYECKOTO 3KCMIEPUMEHTA, BbINOMHEHMS pacyETOB MO NpUBEAEHHbIM B METOAMYECKOM yKasaHun
YpaBHEHUSIM 1 HANUCAHWUST YPaBHEHNIN XMMUYECKNX peaKLmi.

Mpu noarotoBke K TabopaTopHbIM 3aHATUSAM OBYHaOLLMIACA AOIKEH:

- U3Yy4nUTb TEOPUIO MO TeMe NTabopaTopHOM paboThl, MCMONb3Ys KOHCMEKT NEKLUIA 1 PEKOMEHOYEMYHO NN-
Tepartypy,

- MONy4nTb JONYCK K paboTe B nabopaTopum, 03HAKOMMBLLUCH C MHCTPYKLMEN MO OXpaHe Tpyaa Ha Ka-
tenpe;

- 03HaKOMUTBLCH C KOHTPOSbHBIMM BOMPOCaMK K NlabopaTopHo paboTe 1 BbiTb rOTOBLIM OTBETUTbL Ha HUX
BO BpPEMSsI JONYCKa K BbIMNONMHEHNIO paboThl;

- COCTaBUTb MNaH BbINOMHEHMS OMNbITOB C YYETOM NpaBun TEXHWKM Ge3zonacHocTu. B npolecce nogrotos-
Ku K nabopaTopHbIM 3aHATUAM 0By4atoLLMECs: MOTYT BOCMOMb30BaTLCA KOHCYNbTaUmsMu npenogasaTtenst. 1o Bbl-
MOSHEHMIO0 PaboTbl:

- caenartb COOTBETCTBYOLME BbIBOALI HA OCHOBAHMM NPOBEAEHHbBIX SKCMEPUMEHTOB;

- 3aWUTUTb UTOrU PaboThI.

MoaroToBka K NPaKTU4EeCKNMM 3aHATUA Noapa3dymMeBaeT BblMNOJfIHEHME OOMalLlHEero 3agaHnda K odepegHomy
3aHATUIO NO 3aJaHNAM npenogaBaTesid, BblAaBaeMblM B KOHLUE npeabiaylwero 3aHATUA.
Ona ocyLllecTBneHnd pa6OTbI Mo NoAroToBKE K 3aHATUAM, HEOBXOAMMO 03HAKOMUTBLCSI C METOANYECKMMM
YKasaHunaMu no gucuunimnHe, BHUMaTesribHO O3HakKOMUTbLCA C nMTepaTypon N 3NEeKTPOHHbIMU pecypcaMu, C peKo-
MeHOaumnaMm no noaroToBke, BOnpocamn AnAa CaMOKOHTPOIA.

5.1 3agaHusa AnA caMonoAaroToBKU K ﬂaGOpaTOprIM 3aHATUAM

NabopaTtopHas paboTa k pasgeny 1 5
OCHOBHbIE KNACCbl HEOPTAHUYECKUX COEOUHEHUA

Lenb pabomabi. 13yuntb Cnocobbl MONY4YEHNS 1 XMMUYECKUE CBOWCTBA OKCUOB,
OCHOBaHWN, KNCOT U COMen.
Onbim 1. B3aumodelicmeue Memarsa ¢ 8000U.
B kpuctannusatop nnu papdopoByto YallKy HanMTb QUCTUNNMPOBAHHOW BOAbI (MpuMepHo 1/2 cocy-
Aaa). MNony4nTb y npenogaBaTens Kycodek MeTanfmMyeckoro HaTpus, npegsapuTenibHO NoACYLUEHHOro ¢ no-

BEPXHOCTU punbTpoBanbHoOW Gymaron. bpocuTtb ero B kpuctannmsatop ¢ BOAOW. 10 OKOHYaHUM peakuum
[obaBnTb HECKONbKO Kanenb deHondTanenHa. OTMeTUTb Habngaemble ABNEHUs, COCTaBUTb ypaBHEHWE
peakuun, Ha3BaTb NOMyYeHHOEe CoeaVHEHNeE.

Onbim 2. B3aumodelicmeue okcuda Memarsisia ¢ 8000dU.

B npobupky HanuTb AUCTURNMpoBaHHOM Boabl (174 npobupkn) n nomectuTb B Hee 1 mukpownatens CaO,
TwarenbHO nepemellatb, JobaButb 1-2 kannu eHondTanenHa. OTMeTUTbL Habngaemble IBNEHWS, Hanu-
caTb YypaBHEHWE peaKLmu, Ha3BaTb MNONTyYeHHOE COEAMHEHME.

Onbim 3. lNony4yeHue HepacmeopuMbIX OCHO8aHUl.

B npobupky Hanutb HebonbLlwoe konmdecTBo (1-2 mn) pactBopa conu FeCls; nnm CuSO,4 1 npubaeButs Takoe
Xe konuuyecTtBo pactBopa NaOH. HanucaTb ypaBHeHMe peakuuu, OTMETUTb LBET U CTPYKTYpY BbiMaBLUErO
ocafka, Ha3BaTb NOMy4YeHHOe OCHOBaHME.

Onbim 4. Mony4yeHue u ceolicmea aMghomepHbIX 2uOPOKcuAos.

B npobupky HanuTb HebonbLoe konuyecTtBo (1-2 mn) pactBopa conu Cr(NOgz); unmn Zn(NOs), . Mpubasutb
HebonbLoe konuyecTBo pactBopa NaOH, HanucaTe ypaBHEHWE peakuuun, OTMETUTb LUBET U CTPYKTYpy ocaj-
Ka.

Pa3genuTb nony4veHHbId ocadok mnononam B ABe MpoOUpkM, K ogHOW npubaBuTb pacTBOpP KUCIOTHI
(Hanpumep HCI), k gpyron — n3bbiTok wenodn (NaOH). CoenaTtb BbiBO4 OTHOCUTENLHO cBOMCTB Cr(OH)s,
Zn(OH),. HanucaTb ypaBHeHNs peakuui.

Onbim 5. Peakyusi o6meHa Mexdy co/bio U Kucsiomodl.

B npobupKy HanuTb KOHLEHTPUpOBaHHbIN pacTtBop Na,SiOz (1-2 M), OCTOPOXHO HEOOMbLUMMU NOPLMSMU
npmnbaeuTb pasdaBreHHbIi pactBop HCI oo o6pasoBaHns CTygHS KPEMHUEBOW KMCNOTbI. HanucaTtb ypaBHe-
HWe peakLUi; ypaBHEHUs CTyneH4YaTon AMCCOLUMaLUmM KUCTTOThI.

Onbim 6. Bzaumodelicmeue OCHO8aHUSI U KUCJIOMbI.

K pacteopy Ba(OH), npnbaButb pasbaBneHHbIn pactBop H,SO,4. Hanucatb ypaBHeHne peakumn. OTMETUTb

LBET ocajKka, Ha3BaTb MOJTYYEHHYHO COSlb.

14



Onbim 7. B3aumodelicmeue MemaJsiia ¢ KUCJIOmou.
B npobupky c pasbaBneHHon HCI| GpocuTb 1-2 Kycouka UMHKA. HanucaTb ypaBHeHWe peakuumn. YkasaTb
HabntogaemMble addekTbl. HazBaTb NONTyYEHHYO COrb.

Onbim 8. B3aumodelicmaue OCHO8aHUs1 U COJU.
B npobupky HanuTb pactBop Ba(OH), n gobasutb pactBop K,CrO,. Hanncatb ypaBHeHue peakuun. OTme-
TWUTb LUBET 0cajka, Ha3BaThb MOMYYEHHY COfb.

Onbim 9. B3aumodelicmeue d8yx conell.
B npobupky HanuTb pactBop Pb(NOs), n npubasute pacteop Kl. Hanucatb ypaBHeHue peakumm. OTMETUTb
LBET OcajKa, Ha3BaTb MOJTYYEHHYHO COSb.

Onbim 10. B3aumodelicmeue Memarsa u cosu.
B npobupky ¢ pactBopom CuSO, 6pocuTb Kycouyek LmHKa. HarpeTb Ha cnuptoBke. HanucaTb ypaBHeHue
peakuui, Ha3BaTb MOMYYEHHYIO COrb.

Onbim 11. lMonyyeHue ocHoeHOU conu nymem e3aumodelicmeusi cpedHeli conu ¢ He6osib-
WUM KOJIU4ecmeoM wesioyu.
K pactBopy CoCl, npubaBute HemHoro pacteopa NaOH. O6pa3yeTca ocagok OCHOBHOWM comnu. Hanuwwute
ypaBHeHue peakumm. OTMeTbTe LBET 0CajKa, Ha30BUTE MOJTYYEHHYHO COflb.

NabopaTtopHas paboTa k pasgeny 3
XUMNYECKAA KWHETUKA U PABHOBECUE
Lenb pabomsbl: 13y4nTb BRMSIHAE KOHLEHTpaLUM pearvpyrowmx BeLecTs, TeMnepaTypbl, 4elNcTBMe KaTa-
nmMsartopa Ha CKOPOCTb XMMUYECKOMN peakumm 1 Ha CMELLIEHME XMMNYECKOro paBHOBECUS
Onbim 1. BnusiHue KOHUeHmMpayuu pea2upyroujux eewecme Ha CKOpocmb peakyuu 8 20MO2eHHOU
cucmewme.

Peakuusa mexgy pactBopamu Tuocynbdara HaTpus U CEpPHOM KUCIOTbl MpOTeKaeT Mo YypaBHEHWIO:
Na,S,03; + H,SO, = Na2804+5l + SO, +H,0

MosiBneHne cBobOAHON cepbl BbI3bIBAET Crabyo onanecueHuMio 1 AarnbHelee NoMyTHEHUE pac-
TBOpa. Mo BpeMeHn OT MOMEHTa CMMBaHUA peareHTOB [0 NOSBMEHUS 3aMeTHOM onanecueHUun MOXHO Cy-
ONTb O CKOPOCTU peakuuu.

B kaxgyto 13 aByx NpobMpokK C pasnmMyHOM KOHLEHTPaLen pacTtBOpoB TuocynbdaTa HaTpusi (B 0OgHON
5 cm® 0,05 H. pacTBOpa, B APYroii Takoii e o6bem 0,2 H. pacTBopa Na,S,03) 6bICTPO NpunuTh Mo 1 cm® 3a-
paHee oTmepeHHoro 0,5 H. pacTBopa CEpPHOM KMCMOThbl, OTMEeYasd C MOMOLLbI0 CEeKyHOOMepa BpemMsi OT MO-
MEHTa CNMBaHUSA pacTBOPOB A0 MOSBNEHUS onanecueHuun. B kakom crnyyae v noyemy CKOpPOCTb peakuum
Oonblwe? BbiBoAbl MOATBEPAUTE PACYETOM C MOMOLLBI KUHETUYECKUX YPaBHEHWUA peakuun Ans Kaxgoro
cny4asi.

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

Peakuuio, onucaHHyo B onbiTe 1, NPOBECTU NpU pasnuyHbIX Temnepartypax. [ns atoro B ABe npo-
OVpKKN HanNuTb No 5 cm® 0,05 H. pacTBopa TuocynbMara HaTpus, a B ABe Apyrne — no 2 cm® 0,5 H. pacTBopa
CepHOMN KNCnoTbl. N3amepuB KOMHaTHYIO TemnepaTtypy, a cnefoBaTenbHO U TemnepaTypy pacTtBOpoOB, CNNUTb
cogepxunmoe ogHon napbl (Na;S,0;3 1 H,SO,4), cekyHaoMepoM OTMETUTbL BPEMS OT MOMEHTa Hadana peak-
LMKU 0O 3aMEeTHOro NOMYTHEHUS — NOSIBIIEHUSA onanecLeHuUmu.

OcTanbHble gBe NPOBUPKU NOMECTUTL B CTakaH C BOAOW U nodorpetb Ha nnuTke npumepHo Ha 10°C,
nocrie 4Yero NPOBECTU peakUuno N onpeaennTb ee Bpemsd. B kakom criydyae ckopocTb peakuumn 6onblue? lNo-
yemy? CpenaTb 00LMI BbIBOA O BNUSIHUM TeMnepaTypbl Ha CKOPOCTb XMMMUYECKNX NMPOLIECCOB.

Onbim 3. BnusiHue kamasniuzamopa Ha CKOpOCMb peaKyuu.

a). BoccmaHoesneHue KMnO, amomapHbIM 8000p0dom

NoH MnO, (B KOTOpPOM MapraHeyL, MMeeT CTeMeHb OKUCHEHWUs +7) oKpaleH B hroneToBO-KpacHbIN
uBeT, a kKaTnoH Mn“" npakTnyeckn GecLBeTeH.

B pasbaBneHHbIn pactBop H,SO, fobaBuThL Heckonbko kanenb pactsopa KMnO,. MNony4yeHHyo cmech
pas3nuTb NOPOBHY B AiBE NPobupkn (MpumepHo Ha 1/3 obbema). BHectn B 06e npobupku no rparHyne Zn. B
OfHY 13 Npobupok 4obaBnTb Heckonbko kpucTannukoB KNO;. MomecTuts Npobupky B cTakaH ¢ ropsivyen Bo-
Oow (ons yckopeHus peakuuu). Peakuusa npotekaeT no ypaBHEHUIO

2KMnO,4 +10[H] + 3H,SO, = 2MnS0O, + K,SO,4 + 8H,0
OTkyna 6epeTcs atomapHbii Bogopon? 3anncatb ypaBHEHME peakuun ero nomnyyeHuns. CpaBHUTb CKOPOCTb
obecuBeuBaHuA pacTBopa B Npobupkax M obbACHUTL Habnogaemoe pasnuume. Kakonm katanus mmeer
MECTO B JAHHOW peakuun: NosIoXKUTENbHBIN N OTPULATENbHbINA, TOMOTE€HHbIA UMM FreTePOreHHbIN?
6). Kamanumuyeckoe pasnoxeHue H,0,.
Peakuusa pasnoxeHus nepokcuga BOAOPOAA NPOTEKAET MO YPaBHEHMIO:
2H202 — 2HZO + OzT
O ckopocTu pasnoxeHus H,O, MOXHO CyauTb MO UHTEHCUBHOCTUW BblAENEHNS KUCNOPOAa.

Hanutbe B npobupky ~ 1cm® 3%-Horo pacTBopa mepokcuaa Bogopoaa W nogepxatb 1-2 MUHYTbI Ha
ceety. Yto Habntogaetca? [JobaBnTb MUKpoLLnaTeneM HeCcKOnbKO KpynMHOK okcuaa mapradua (1V). 3anu-
caTtb HabnogeHus. CaenaTb BbIBOALI O pOnu KatanuaaTopa B npolecce pasnoxenunsa H,O,. YkasaTb, kakon
KaTtanuns npoucxoanT B JaHHOM cry4ae.

Onbim 4. CMeujeHuUe xumMu4yecko2o pagHoeecusi nod enussHUeM memMrnepamypbil.

[Mpu n3meHeHUn TemnepaTypbl paBHOBeCcue B 06paTuMon peakumm
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2NO, <> N,O,4, AH° =-58,4 k[x
cmelaetces. NO, — ra3 TemHo-0yporo uBeTa, a ero aumep N,O, — 6negHo-XenTbiA, NOYTU OECLBETHbIV ras.
Mo M3MEHEHMIO OKPAaCKM CMECH 3TUX ra3oB MOXHO CyauTb 06 M3MEHEHMM KOHLEHTpauuM ee KOMMOHEHTOB,
TO €CTb O CMELLEHUN PaBHOBECUSI B CTOPOHY NPSMOW U 06paTHON peakumu.
Mcnonb3oBaTtb Npubop, COCTOALLMIA U3 OBYX COCYAOB (CM. PUCYHOK), 3anofiHeHHbIX NO,, KOTopbIi Ya-
CTMYHO nonumepusyetcs 0o aumepa N,O4 1M HaXOAWUTCSA C HAM B BhiLLEYKa3aHHOM paBHOBECUMN.
OAaunH 13 cocynoB OMyCTUTbL B CTakaH C ropsiyeri BOAOW, a APYron - B CTakaH C XOnogHOW BOAOW WU
cHeroMm. [No pesynbTaTam HabniogeHun caenatb BbiBOAbl. B Kakylo CTOpOHY cMme-
CTUMOCb paBHOBECUE B Kaxaom M3 cocyaoB? [laTb 0ObsACHeHWe, ucxoast 3 NpuH-
umna e WaTenbe.

NaGopaTtopHas paboTta k pasgeny 4
OBMEHHbBIE PEAKLU B PACTBOPAX JJNEKTPOIIUTOB

Llens pabombi:. 3akpenuTb OCHOBHbIE NMOHSATUS TEOPUM SIEKTPONUTUYECKON AMCCOLMaLN.

Onbim 1. O6pa3oeaHue MasriopacmeopuUMbIX eeu,ecms.
. K pacteopy FeCl; npunutb paBHbin 06bEM pacTteopa NH,OH.
. K pacteopy Pb(NO3), npunute pactsop KI.

Onbim 2. O6pa3oeaHue 2a3006pa3HbIX NPOAYKMoas.
1. K pactBopy Na,COj3; npunutb pasbasneHHbin pacteop HCI.
2. K pacteopy NH,Cl npunutb pasbasneHHbin pactsop NaOH. Cogepxumoe npobupky HarpeTb, BblAensio-
LMiica ra3 onpegenutb No 3anaxy. HanvcaTtb ypaBHEHMS XMMUYECKMX PeaKUMin B MOHHO-MOJEKYNSIPHOM BU-
ae. OTMeTuTb Habngaemble ABMEHUS.

Onbim 3. O6pa3oeaHue crnabbix 3571eKMPOJIUMOS.

K pactBopy CH3;COONa npunuTb paBHbIi 00bEM pasbaeneHHoro pactesopa H,SO, nnn HCI. Cogep-
XMMoe NpoOuMpKM crerka HarpeTb M Mo 3anaxy OnpeaenvTb, Kakoe coeanHeHne obpasyeTcsi B pesynbTarte
peakuun. HanmcaTb ypaBHEHNE XMMUYECKOWN peakumMm B MIOHHO-MOJEKYNSPHOM BUAE.

Onbim 4. PacmeopeHue ocadkoe.

K pacteBopy NiSO, npunutb pactBop NaOH go obpasoBaHusa ocagka. He oTcdwmnbTpoBbiBas ocajgka,
pobasuTb pasbasneHHbIn pactBop HCI. HanncaTtb ypaBHEHUS XMMUYECKMX PeaKLii B UOHHO-MOMNEKYNSAPHOM
Buae. OTmMeTnTb HabngaeMble ABNEHUS.

Onbim 5. O6pa3zoeaHue KOMIMIeKCHbIX UOHO8.

K pacteopy FeCl; npunute pactsop NH,CNS unu KCNS. Hanncate ypaBHeHUE XMMUYECKON peakunm
B MOHHO-MOJIEKYNAPHOM Buae, MMes B BuAy, YTO B pe3ynbTaTe peakuum obpasyeTcss KOMMNIEeKCHOe Coeau-
HeHne [Fe (CNS)]Cl,, auccouuupyiolee no ypasHeHuto [Fe (CNS)ICl, < [Fe(CNS)]2+ + 2Cl°. OtmeTuTb
Habnogaemble ABNEHUS.

Onbim 6. CpasHeHUe xuMu4YyecKol akmugHocmu Kucsiom.

B ogHy npobupky go 1/3 ee obbema HanuTb 2 H. pacTBOP XIOPOBOAOPOAHON KUCIOThI, @ B APYryt —
CTOMBKO € 2 H. pacTBOpa YKCYCHOM KMCNoThl. BeibpaTh ABa 0AMHAKOBBLIX MO BENMYMHE KyCOYKa LUHKA U
OpocuTb B kaxay NpobupKy Mo KycouKy. B kakom crnyyae Bogopof Bblaensercs sHepruyHee? Hanucatb
WOHHO-MONEKYNsipHble ypaBHEHUS peakumn. O6bACHUTL HabngaeMoe pasnmumne B CKOPOCTAX peakLnn.

N —

JlabopaTtopHas paboTa k pasgeny 5
NONYYEHUE N XUMUYECKUE CBOI7!CTBA
KOMMNJNEKCHbIX COEOQUHEHUN

Lenb pabomsbi. 13y4nTb CNocobbl MOMYyYeHWS 1 CBOMCTBA KOMMIEKCHbIX COEANHEHWIA.
Onbim 1. fQuccoyuayus deoliHol conu

B Tpu npobupkn Hanute no 0,5 cm® pacTtBopa aBonHon conn NH Fe(S0,),12H,0 (xenesoammo-
HUMHbIX KBACLLOB).

B nepsyto npobupky pobaeutb 0,5 cm® pacTtBopa xnopuga 6apusi. Yto Habnopaetca? Hanucatb
MOJIEKYMNSIPHOE U MOHHOE YpaBHEHWs peakuun. Ha npucyTCTBME Kakoro noHa B pacTBope ABOWMHOW CONu yka-
3bIBaeT 3Ta peakunsa?

Bo BTOpyto npobupky Hanutb okono 0,3 cm® pacTtBopa TuoumaHaTa kanua KNCS. Yto npoucxogut?
Hanncatb ypaBHeHune peakunn. Kakon noH oGHapyXmMBatT 3TON peakunemn?

B TpeTbto npobupky nobasutb 1 cm® pacTBopa edKoro HaTpa U HarpeTb €€ Ha CNUPTOBKE MOYTU A0
kuneHus. MNMogHecTn K OTBEPCTUIO NPobUpKK (He Kacascb eé cTeHoK) 6enyto deHondTanemHoByo GymMaxky,
CMOYEHHYIO BOAOW. 10 M3MEHEHUIO OKpacKu MHAMKATOPHOW OyMakku M No 3anaxy onpenenvTb, Kakown ras
BblgenseTca u3 npobupku. O6paTtuTe BHMMaHWE Ha xapaktep obpasytollerocsa ocagka. HanucaTb ypaBHe-
HWe peakuuun. Ha npucyTcTBME KakMx MOHOB B pacTBOpPE yKasblBaeT 3Ta peakumnsa? YyutbiBas pesynbTathbl
onblTa, HaNUcaTb ypaBHEHME ANEKTPONUTUYECKON ANccoumaumm KenesoaMmMOHUAHBIX KBACLIOB.

Onbim 2. Juccoyuayusi KOMMJIeKCHOU coJiu.

HanuTb B npo6upky 0,5 cm® pactBopa rekcauvaHodeppata (I1l) kanust Ks[Fe(CN)g] u 406aBUTb Takom
Xe ob6bEM pacTBopa TuouMaHaTa kanuda. Yto Habnwogaetca? CpenaTtb BbIBOL O HanvMuum B pacTBope
Ks[Fe(CN)g] cBO6OAHBIX MOHOB Fe**. HanucaTs ypaBHEHWe guccoumnaumm KOMNIekcHon conu. Yem otnuya-
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eTCd anekTponuTnyeckas amccouunaumsi ABOMHOW COMM OT AMCCOLMaLnMn COMnu, codepallen yCTOMYMBbLIN
KOMIMIEKCHBIN NOH?

Onbim 3. Mony4YeHue KaAMUOHHbLIX KOMIT/IEKCO8.

Cynbgpam mempaammuHmedu (I7).

B npo6upky nomectuts 0,5 om® pactBopa cynbdaTta mean n gobasutb 25%-HbI pacTBOp aMmmuaka 4o nos-
HOro pactBopeHusa conu. OTMEeTUTb LUBET MOSy4YEeHHOro pacTtBopa, 06YCnoBMEHHbIN KOMMMEKCHbIM MOHOM
Meaw.

C y4yéTOoM KOOpAMHALIMOHHOIO Yucna MOoHa-KkoOMMnekcoobpasoBaTens HanucaTb ypaBHEHME peakLuuu
B3aMMoencTBusa cynbdaTta Meam ¢ aMMuakoM 1 ypaBHEHUE AMCCOLMaLMM KOMMNITEKCHON COrK.

KomnnekcHoe ocHogaHue HUKesis.

Monyuntb ocapgok ruapokcuaa Hukens (1), BHecs B npobupky 0,5 cm® pacteopa cynb@ara HUKens u
Takou xxe obbém pacTBopa eakoro Hatpa. K ocagky AobaButb Heckonbko kanenb 25%-HOro pactsopa am-
Mnaka. Yto npoucxoant? CpaBHWUTb OKpacky MoHoB Ni°* B pacTBope CynbchaTa HUKENsi G OKpackoi Mosy-
YeHHoro pacTteopa. [pucyTcTBMEM Kaknx MOHOB 06YyCroBneHa oKpacka pacTBOpPOB?

Hanncatb ypaBHeHus peakunii: obpasoBaHua rugpokcuaa Hukensa (Il), B3anmogencTsunst rmgpokcmaa
HUKENA C aMMWakoM M ypaBHEHWE 3MEeKTPONMTUYECKOW Auccoumauumn obpa3oBaBLLErocst KOMMIIEKCHOrO OC-
HOBaHWA (KOOPAMHALMOHHOE uyncno moHa Ni**=6). Kakoe ocHoBaHWe SIBNSieTCA Gomnee CUMbHbIM: NPOCTOe
unu komnnekcHoe? OteBeT ob6ocHoBaTb. Ha3BaTbk KOMMNNEKCHOE OCHOBAHWE HUKENS.

Onbim 4. [lony4eHue aHUOHHbIX KOMIJIEKCO8.

'ekcagpmopogpeppam (Ill) Hampus. B npobupky HanuTb 0,5 cm® pactBopa xnopuga xenesa (lll) n
no6aBnTb okomno 1 cm® dpTopmaa HaTpus. Kak nameHunace okpacka pacteopa? Kakue noHbl obycnaenusatoTt
3TO M3MeHeHne? HanucaTb MONEKynsapHOe U MOHHOE YpPaBHEHME peakunn; ypaBHEHNE ANEKTPONUTUYECKON
Avccoumasmmn KOMMNIeKCHon conu. HaseaTtb NOMyYeHHY KOMMMEKCHYO COfb.

[udpokcokomnnekcol. B Tpn npobupkn nomecTuTb pasgenbHO pacTBOpbl conen umHka, xpoma (1) un
antoMUHNA N B KaXKAyl U3 HUX Ao0aBuTb NO kannsM pacTBop eakoro HaTpa. ObpaTtuTe BHUMaHWe BHavane
Ha BbiNageHne 0CajKoB, a 3aTEM Ha NX pacTBOPEHME B N30bITke pacTBopa LUEMNOYN.

HanncaTtb ypaBHeHMs NpoAenaHHbIX peakumi, y4nTbiBasi, YTo 06pasyoTcs pacTBOPUMBIE TMOPOKCO- U
rmgpokcoakBakomnnekchl. Kakumu csonctsamu obnagaroT rugpokeuapl LmMHka, xpoma (Il1) n anomMuHns?

Onbim 5. CoeQuHeHUs1 C KOMIMJIeKCHbIM KamuOHOM U aHUOHOM.

B npobupky k 0,3 oM’ pacTtBopa rekcaumaHodepparta (Il) kanusa KyFe(CN)e¢] npunute 0,5 cm® pacTBo-
pa cynbdaTta Hukens. K nony4eHHomy ocagky rekcaunaHodepparta (ll) Hukens pobasutb 25%-HbI pacTBop
aMMuaka A0 NOMHOro pacTBopeHus ocagka (bonblworo nsbbiTka pacTBopa ammuaka cnegyet msberathb).
Ob6pasytoTtca bnegHo-nunosble kpuctannbl komnnekcHon conu [Ni(NHs)elo[Fe(CN)g].

Hanuncatb ypaBHeHWs peakuui obpasoBaHusa rekcaumaHodeppaTa (ll) Hukena u B3anMoaencTBuA
3TON COMM C pacTBOpPOM amMMuaka. Hanucatb ypaBHEHWE 3NEeKTPONIMTUYECKON AMCCOLMALUN KOMMITEKCHOM
conu [Ni(NHs)e]o[Fe(CN)g] n Ha3BaTb €.

Onbim 6. [Quccoyuayusi KOMNIEKCHbIX UOHOB8.

Pa3spyweHue komnnekca rpu pasbasneHuu pacmeopa

B npobupky nomectuts 0,5 om® pactBopa cynbdarta Hukens (1) n npubaBuTb K HEMY pacTBOp ammua-
Ka OO0 N3MEHeHMs OKpacKu, XapakTepHOM Ansi KOMMNIIEKCHOro noHa [Ni(NH;,)G]2+ (onbIT 3).

3aTtem pa3baBuTb Nony4eHHbI pactTBop Bogow. YUto Habnogaetca? O HanMyumM Kaknx MOHOB cBuae-
TeNbCTBYET NOSABMAIOLLANACA OKpacka?

O6bsAcHMTL Habnogaemble sBneHus. Hanucate ypaBHeHue peakuumn obpasoBaHUS KOMMNEKCHOMO COo-
€[IMHEHUS, ypaBHEHNE OUCCOLMALIMM KOMMITEKCHOTO MOHA U BbIPaXXEHWe OIS €r0 KOHCTaHTbl HECTOMKOCTH.

Pa3pyuweHue komnnekca rnpu ocaxoeHuu KoMiekcoobpazogameris.

MonyuuTb pacteop komnnekcHon conu [Cn(NH3),]SO, (onbiT 3) M pasgennTb ero NOPoBHY B ABE MpO-
Oupkn. B ogHy 13 Hux npnbasutb 0,5 cm® pacTtBopa efkoro Hatpa. Wmetrotca nu Bugumble nameHeHua? B
Apyryto npobupky BHECTU TakoW e O0bEM pacTBopa cynbdwuaa ammonus. HabniogaeTca nu BbinageHue
YépHOro ocagka?

HanucaTb ypaBHeHVe 3nekTponuTUYeckon guccoumnaumm KOMnNeKCHOro noHa [CM(NH3)4]2+ N Bblpaxe-
HWe ANs ero KOHCTaHTbl HecToMkocTN. OBBACHUTL HabngaeMble ABMEHNUST, UCXOAA U3 AaHHbIX O BENUYUHAX
MPcyomy2 1 MPeys.

NabopartopHas paboTa Kk pasgeny 6
OKUCIUTENIbHO-BOCCTAHOBUTEINbHbIE PEAKLIU
Lenb pabomsbl: 13y4nTb Ha NPakTUke 0COOEHHOCTMN OCHOBHbLIX TUMOB pPeaKUuil
OKWUCIEHNA-BOCCTAHOBIEHNS.

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

MomMecTuTb B 0AHY NPOOMPKY KyCOYEK MELHOWM CTPYXKKM MUIN NPOBOJSIOKU, B APYIYHO — KYCOYEK LIMHKa 1
nNprbaBuTb B Kaxxayto Npobupky no 6-8 kanenb 2 H. pactBopa H,SO,. HanucaTe ypaBHeEHUSA peakuun B cny-
yasx, Korga oHW NPOTeKalT, U yKa3aTb, KAKON MOH BbINOMHAET YHKUNIO okucnuTens. O6bACHUTbE pasnuyms
B NOBeAEHVM MEeTaroB, MICX04s U3 3Ha4YeHUIN CTaHAaPTHbIX MOTEHLUAN0oB CUCTEM.

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

B npobupky Hanutb 0,5 cm’® pacTteopa anxpomata kanusa K,Cr,O7, HECKONbKO Kanesnb CEPHON KMCMOThI
n pobaBuTtb pactBop FeSO, lNMoka AMXpOMaT-MOHbI MOJSTHOCTLIO HE MpOpearnpyloT, OpaHXeBbIA LUBET UX B
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coueTaHUM C LiBETOM 06pasylolmxcs rMapaTMpoBaHHbIX MoHOB Cr’* npuaaéTt pacteopy 6ypoe okpaluusa-
Hue. Moatomy pgobasneHne pacTtBopa cynbdaTa xenesa (ll) no kannam crnegyeT BeCcTM A0 AOCTUXKEHMWS
YCTONYMBOW OKpacku. B kakon LuBeT okpalleH pacTBop? HanucaTtb ypaBHEHME peakLmu.

HanncaTtb anekTpoHHble hOpMyIbl At MOHOB METAanoB B BbICLUMX CTEMEHSIX OKUCIEHUS: XPOM, BUC-
MYT, peHMIin. Ha OCHOBaHMM 3NEKTPOHHBLIX (hOPMYI PELUMTb BOMPOC, MOTYT M OHW ABMASITBCS B XMMUYECKMX
peakumsix OKUCUTENSAMU UM BOCCTAHOBUTENAMUN?

Onbim 3. OkucieHue cynbghuma Hampusi nepMmaH2aHamoM Kasusi.

B npobupkn Hanutb no 1 om® pactBopa KMnO, . B nepsyto gobasutb 1 cM® 2 H pacTBopa CepHou
KMCNOTbI, BO BTOpPYytO - 1 cm® OVCTUNNMPOBAHHOM BOAbI, B TPETbIO — 1 cm® 2 H pactBopa KOH. B kaxayto
npobupky Ao6aBUTbL MO KPUCTANMMUKY CynbduTa HaTpUS.

Banucatb HabnwoaeHnsi, COCTaBUTb YPaBHEHUSI OKUCNIUTENbHO-BOCCTAHOBUTENb-HbIX peakumMni n obb-
ACHWUTb pe3ynbTaThbl OnbiTa (ProneToBas okpacka xapakrepHa ans noHos MnO,, 6ecuBeTHas — AN MOHOB
Mn2+, 3eneHast — a4ns MOHOB MnO42', KOpPWYHEBLIN LBET MMeeT MnO,).

Onbim 4. OkucneHue cynbghama xene3sa (ll) duxpomamom u xpomamom Kasnusi.

HanuTe B ogHy NpobupKy 3 kannu pacTBopa AvMxpomara Kanusi U CTOMbKO e 2 H. pacTBopa CepHoun
KMCMOThbI, @ B ApYyryl0 — pacTBop xpomara kanus (He nogkucnss). [JobaButb B kaxayo NpobupKy HECKOMbKO
Kpuctannukos conu Mopa. OTmMeTnTb HabnIAEHUA 1 HanMcaTb YPaBHEHUS COOTBETCTBYIOLLUX PEeaKLIUNA.

Onbim 5. Bzaumodelicmeue uoda ¢ pacmeopomM W ésoyu.

K 1 cm® iiogHo Boabl 406aBUTL HEBGOMbLLOE KOMMYECTBO 2 H. pactBopa NaOH. 3anucatb Habnoae-
HUS, COCTaBUTb ypaBHEHNE OKUCIIUTENBbHO-BOCCTAHOBUTENBHOWN peakuun, y4uTbiBasi, YTo obpasyeTca nogart
W noaug HaTpusi.

NabopaTtopHas paboTa k pasgeny 7
YMNPAXHEHUA C MEPHOW NoCyOon

Uenb pabomai: MMony4nTb NpakTUYeCKMe HaBblkW paboTbl C MEPHOWM XMMUYECKON NOoCyaoMn

Xod pabomsbi. 3anonHUTL AUCTUNNIMPOBAHHON BOAOM GlopeTky, MMNeTKy, MepHyto konby, cobniogas
COOTBETCTBYHOLLME NMpaBuUna nonb3oBaHNs MepHol nocyanoi. MpaBMnNbHOCTb 3aN0NHEHUsI NPOBEPUTDL Y Npe-
nogasarensl.

Cpenatb 3anvcy o6bema cocyaoB B paboyen TeTpaam ¢ ykazaHuem Tpebyemon TOYHOCTU:
VoropeTku =
VvneTku =
VMepH. Konbbl =

3apncoBaTb MEHMCK.

M3MEPEHUWE OB BbEMA KANNU
Nameputb ¢ nomoLbto 6iopeTkn o6beM 50 kanene gucTunnnpoBaHHowm BoAel. [MpoBepuTb namepeHue 3
pasa. Paccuntatb cpegHee 3HayeHne oobéma.
Cpenartb 3anucu B paboynx TeTpaasx:
Vso1) =
Vso2) =
Vo) =

Vso(ep) =
Mocuutatb cpeaHunin 06bEM kanmnm no dopmyne  Vep= Vsg(op)/ 50

Na6opartopHas paboTa k pasgeny 7
CTAHOAPTU3ALUA PACTBOPA KUCINOTbI MO TETPABOPATY HATPUA

KoHLeHTpauuio 1 TUTp pacTBopa KUCMOTblI YCTaHaBNUBAIOT NO CTaHOApTHOMY pacTBopy TeTpaboparta

HaTpus:
NazB407 + 5H20 + 2HCI = 2NaCl + 4H3BOg,
B,O;” + 5H,0 + 2H" = 4H;BOs.
Lenb pabomsi:

OnpegenuTb MOMSIPHYO KOHLIEHTPaLWIO 3KBUBANEHTa U TUTP pacTBopa KUCMOThI.

PeazeHmsbi:

CongHas kucnota, HCI, ~ 0,1 H pacTBop — nccrnegyembli pacTeop.

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

WugukaTop meTunosbin opaHxesbiv, 0,1 % pacTtsop.

lMopsidok ebinonHeHusi pabomsbli:

1. TwaTenbHO BbIMbITb BIOPETKY OAUCTUNNMPOBAHHOW BOOOW M ABax4bl ONOMOCHYTb HEGOMNbLUMMU
NopLMSIMN NPUTOTOBINIEHHOIO PacTBOPa KUCIOThI AN yaaneHust ocTaTkoB BOAbI.
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2.  bropeTky 3anonHuTb pactBopoM consiHon kucnotel HCI (He 3abydbme 3anonHuUme «HOCUK» 61o-
pemku u cHmMb ¢ 6ropemku 80poHKy!), ycTaHOBUTb YPOBEHb pacTBopa TOYHO Ha «0» OoTMeTke.

3. B kaxpgyto KOHM4YecKyto konby ans TMtpoBaHust BMectuMocTbio 100 cm® OTMEPUTb NUMNETKOM Mo
10,00 cm® cTanHpapTHOro pacTBopa TeTpabopaTa HaTpusi Na,B,O;, [06aBuUTb 20 cM® AUCTUNIMPOBAHHOM
BOAbI, 2 Kanfiv METUIOBOIO OpPaHXeBoro.

4.  TpuroToBUTb «CBUAETEMb» — PACTBOP, KOTOPbLIV MMEET OKPACKy, 4O KOTOPOW cneayeTt TUTpoBaTh
uccnegyemMbin pacteop. Ona npurotoBneHus «CBMAGTENSA» B KOHUYECKYHO konby Ang TUTPOBaHWS BMECT U-
MocTbio 100cM™ BHOCAT MepHbIM UunuHgpom 20 cM™ ANCTUNNMPOBAHHON BOAbI, 2 Kannu MEeTUIoBOro opaH-
xeBoro n 1-2 kannu 0,1 H pacTtBopa KMcnoTbl. [Mpn 3TOM pacTBop AOMKEH npmnobpectn cnaboe, HO 3amMeT-
HOe pO30BOE OKpalUMBaHUe.

5. TwutpoBaTtb pacTBop TeTpabopara HaTpusa pacTBOPOM CONSAHOWN KMCMOTbl 40 M3MEHEHNS OKpaCKK
pacTBopa U3 XXesnTon B OpaHXeBylo (B NPUCYTCTBUU «CBUAETENS»). [IpoBeCTN TpU napannenbHbiX TUTPOBa-
HWS. PeaynbTaTbl TpeX TUTPOBaHUIA AOMKHBI OTIIMYATLCS APYr OT Apyra He 6onee yem Ha 0,10 cm®.

6. PesynbTaTtbl 3aHecTu B Tabnuuy u ctatuctTmdeckn obpaboTats.

Tabnuya
PesynbTatbl usamepeHui
Ne TUTpoBaHus O6bem pacTBopa, CM°
NazB407 HCl
1 10
2 10
3 10
V (NazB407) cpepnnia = 10 V (HCD) cpenmii =
Pacuem:

1) KoHueHTpauuto KUcnoTbl paccymTaTb No hopMyne:
C (HCI) =C (NaZB4O7) ’ V(NaZBAO7) cpeaHun A% (HCl) cpenHuiis

2) TwuTp KMcnoTbl paccyuTatb No popmyne:
T(HCI) = C (Na,B,0-) - M, (Na,B,0;) / 1000,

3) MNMonpaBoYHbI KOIDDULMEHT KUCHOThI paccunTatb no opmyne:

CH npaxkm,
K (HCl)popp = ——2)
H (meop)

NabopaTopHas paboTa k pasgeny 7
OMNPEOENEHUWE COOEPXXAHUA LLENOYY B PACTBOPE
CTaHOapTM3NpoBaHHbIA pacTBOP KUCMOT CRYXUT NS ONpeAeneHnst CoaepXaHus Lwenoven B pacteo-
pax. B ocHoBe MeTofa NexuT peakunst HelTpanusauuu:
NaOH + HCI = NaCl + H,O
OH™ + H" = H,0.
Llenb pabomsi;
OnpepgenuTb cofepXaHuve LEeno4vm B nccrnegyemom pactBope.

PeazeHmbi:
M'mppokena Hatpua NaOH — nccnegyemeln pactsop
CongHas kucnota, HCI, .... H pacTBOp — CTaHOAPTU3NPOBAHHBIA pacTBOp (TUTP onpefensieTca B na-

©opaTtopHow paboTte Ne 3).
WugukaTop meTunosbin opaHxesbiv, 0,1 % pacTtsop.

lNopsidok ebinoniHeHUs1 pabomei:

1. NMony4nTb y NpenogasaTens uccrnegyemblin pacTBoOp LLEenoyu, 3anucatb ero Homep.

2. TwaTenbHO BbIMbITYIO U 3aTEM OMOSIOCHYTYHO PaCTBOPOM KMUCMOThI OOPETKY 3anonHUTL CTaHdap-
TU3MPOBAHHbLIM PacTBOPOM KUCNOThI (He 3abydbme 3anofHUMb «HOCUK» Gropemku U CHIMb ¢ 6ropemku 8o-
POHKY!), ycTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» oTMmeTKe.

3. B konby anst TutpoBaHus oTmeputb nunetkorn 10,00 cm® nuccnegyemMoro pacteopa Lenoyu, go-
0aBUTb MepHbIM UMnMHApom 20 cm® OUCTUNNMPOBAHHOM BOAbI, 2 Kannu nHaukatopa MeTUNOBOrO OpaHXKe-
BOrO.

4. lMpuroToBUTbL «CBMAETENMbY — PAcTBOP, KOTOPbIM UMEET OKPacKy, 4O KOTOPOW criefyeT TUTpoBaTb
uccnegyembin ?aCTBOp. [ns npurotoBneHus «csm,z:gerenﬂ» B KOHMYECKYIO KONby Ans TUTPOBaHUSA BMECTMU-
MocTbio 100cM™ BHOCAT MEPHbIM LUMNUHAPOM 20 CM™ OUCTUNMPOBAHHOM BOAbI, 2 Kanman MeTUIoBOro opax-
xeBoro n 1-2 kannu 0,1 H pacTBopa KucnoThl. [py 3TOM pacTBOp AOIMKEH MpuobpecTn cnaboe, HO 3aMeT-
HOEe PO30BOE OKpaluMBaHue.
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4. TwuTpoBaTb pacTBOp LLENOYN PacTBOPOM COMSIHOM KUCMOTbl 40 U3BMEHEHUSA OKpacku pacTeopa 13
XenTton B 61e4HO-pO30BYLO (B NPUCYTCTBMU «cBUAeTens»). lNpoBectn Tpu napannenbHbix TUTpoBaHus. Pe-
3ynbTaTbl TPEX TUTPOBAHMI OOMKHbLI OTNIMYATLCA APYr OT Apyra He 6ornee, Yyem Ha 0,10 om®

5. PesynbTaTtbl 3aHecTV B Tabnuvuy u ctatuctmyeckm obpabotaTtb. Beumcnnte HOpManbHy KOH-
LeHTpaumo wenoun. Belumcnnte konudectso wenoun B 100,0 cm® uccrnegyemoro pacrtsopa. Bblumcnutb
OTHOCUTENbHYIO OLLMOKY aHanu3a, B3siB UCTUHHbIN pe3ynbTaT aHanuaa y npenogasarens.

Tabnuya
PesynbTatbl usamepeHum
Ne TUTpoBaHust O6beM pacTBopa, CM°
NaOH HCI
1 10,00
2 10,00
3 10,00
V (NaOH) cpepumi = 10,00 V (HCI) cpegomn =
Pacuem:

1) KoHueHTpauumio wernoym paccumtaTtb No opmyrne:

C (NaOH) = C (HCI) - V (HCI) ¢penrmin / V (NaOH) cpenpmii -

2) Konuyectso wenouu B 100,0 cm® (r/100 cm™ ) uccnepgyemoro pactesopa paccumTaTtb Mo hopmyne:
MNaoH = C (NaOH) . M3 (NaOH) . VKOHGH /1000

3) OTHocuTenbHY OLIMOKY aHanM3a paccuutatb no opmyrne

- |C (npaxm) — C (ucm)|
C(ucm)

-100%

Na6opaTtopHas pa6oTa k pasgeny 7
CTAHOAPTU3ALUA PACTBOPA KMnO4 NO LWABENNEBON KUCNOTE
Peakuma mexay okcanaT MoHamu C2042_ M nepmaHraHat noHamu MnO, npoTekaeT B HECKOSbKO
cTagun v ons ee Havana HeoBxoaMMO NpUCYTCTBUE B pacTBope XoTs Bbl cnegos MoHoB mapraHua (I1) Mn?":
MnO4_ + |\/|nC204 = l\/an42_ + MnC204+.

MaHraHaT—1oH MnO,” B BOOHOM pacTBope 6bICTPO AncnponopumnoHMpyeT:
Mn (VI) + Mn (II) = 2 Mn (1V),
Mn (VI) + Mn (II) =2 Mn (llI).

MapraHey, (IIl) obpa3syeT okcanatHble koMnnekcbl coctaBa Mn(C,0,), ,rge n =1,2, 3; oHn men-
neHHOo pasnaratotcsi ¢ obpasosaHnem Mn (Il) u CO,. Takum obpa3om, Noka B pacTBOpPE HE HAKONUTCH B A4O-
CTaTOYHbIX KOHUEeHTpauusax mapraHey, (Il) peakumsa mexgy MnO, u C,0, npoTekaeT o4eHb MeaneHHo. Ko-
roa e KoHueHTpaumsa mapradua (Il) gocturaet onpefeneHHoOn BENWYUHBI, peakunsi HauMHaeT npoTekaTth C
B0nbLUOW CKOPOCTLIO.

CxemMaTuU4HO peakumto Mexay okcanat MoHamMu C2042_ M nepmaHraHat noHamm MnO, MOXHO npeg-
CTaBUTb YpaBHEHNEM:

(3-2n)+

C,0, + MnO,” + 16H" = Mn®* +10CO, + 8H,0.
|/|Cﬂ0]'|b3yeTCF| npAaMoe TUTpoBaHME CTaHOAPTHOrNo pacTtBopa UJ,aBeJ'IeBDVI KMCIOTbl pacTBOpPOM nep-
MaHraHaTta B KUCIIon cpepne.

Llenb pabomei:
OnpegenuTb KOHUEHTPauUIo 1 TUTP pacTBOpa NepMaHraHarta Kanwms.

Peakmusenbi:

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

Llasenesas kucnota, H,C,0,4, 0,0500 H - cTaHgapTHbIM pacTBOp.

lNopsidok ebinonHeHUss pabomai:

1. BropeTKky 3anonHuTe pacTBopoM nepmaHraHaTta kanua KMnO,. (He 3abydbme 3anonHume
«HOCUK» 61opemkKu U CHsimb ¢ 6ropemku 80POHKY!), ycTaHOBUTb YPOBEHb PacTBOpa TOYHO Ha «0» OTMETKe.
2. B konby ans tutpoBaHns BMectumocTbio 100 cm® MEepHbIM UnnnHapom aobasutb 20 cm®

H,SO, un HarpeTb Ao 80 — 90 ° C. B ropsiumit pacTBop nuneTkoi BHecTt 10,00 cm® pacTBopa H,C,0, * 2H,0

3. OTTUTPOBaTbL PACcTBOP LLABENEBOI KUCMOTHI PACTBOPOM NepMaHraHaTa Kanwusi, Ipuyem B Havyane
TUTPOBAHUS CrieAyoLLyIo Kanmio pactBopa KMnO, nprbaBnsiTh NULLbL NOCHE TOTO, Kak COBEPLUEHHO Ucyeana
oKpacka OT MpeablayLlen kannu. 3aTeM, YBeNuUMB CKOPOCTb TUTPOBAHWS, TUTPOBATh A0 MOSIBIEHUs Gnea-
HO-PO30BOW OKpacku, ycton4meon B TedeHune 30 c.
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4. NMpoBecTn Tpu NapannenbHbIX TUTPOBaHUA. PesynbTaTbl TpeX TUTPOBAHWA OOSMKHbI OTANYaTbCs
Apyr ot gpyra He 6onee yem Ha 0,10 oM.
5. PesynbTaTthl 3aHECTU B Tabnu1uy 1 ctatuctnyeckn obpaboraTs.

Tabnuya
PesynbTatbl UsamepeHni
Ne TutpoBaHus O6bem pacTBopa, cM°
H,C,0, KMnO,
1 10
2 10
3 10
V (H2C504) cpeprnz = 10 V (KMNO4) cpepumi =
Pacuem:

1) KoHueHTpauuio nepmaHraHaTta kanusa paccumtatb no opmyne:

C (KMnQy) = C (H2C;04) -V (H2C204) cpenrmin I V (KMNOy) cpenpmit-

2) TwTp nepmaHraHaTa kanusi paccumTatb no popmyne:

T(KMNnQOg4)= C (KMnOy,) - M, (KMnQy,) / 1000

3) lMonpaBoYHbI KOIDULMEHT NEpMaHraHaTa kanus paccumtartb no dopmyrne:
CH(npaKm)

K(KMNO4)norp = ——.

CHeop)

NabopaTopHas paboTa K pasgeny 7
OMNPEOENEHUWE COOEPXAHUA XXENE3A (ll) B PACTBOPE
MeTon ocHOBaH Ha B3aMMOAENCTBIN MoHOB Fe®* ¢ nepmaHraHaT-uoHamm MnO,:
2MnO, "+ 10Fe”* + 8H" = 2Mn** + 5Fe,* + 8H,0;

CyTb onpegeneHuss B NpsiMOM TUTPOBaHUM pacTBopa conu xenesa (ll) TMTpoBaHHbEIM pacTBOPOM
KMnOQO, B kucnou cpege.

Llenb pabomei:

OnpegenuTb cogepXxaHue xenesa B aHanM3npyemom pacTBope.

Peakmussbi:

Mepmarranat kanus, KMnOy, ....H pacTBOp — CTaH4AaPTM3UPOBaHHbIV pacTBop (CM. NpeabiayLuyo pa-
boTy).

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

PacTBop conu Fe?* — nccriegyemMbin pacTeop.

lNopsidok ebinonHeHuUs1 pabomsi:

1. PactBOp 3agaqv B MepHow Konbe AOBECTM OO METKU AUCTUNNUMPOBAHHON BOOOW. BLIDOBHATH KOH-
LleHTpaLnio Nony4yeHHOro pacTeopa (TwaTenbHo nepemeLlaTsb).

2. B kaxgyo konby gna TurpoaHusa BMectumocTbio 100 cm® oTMepuTb nNuneTkon no 10 cm® nccneay-
€MOro pacTtBeopa.

3. B kaxgyto nopumio TMTpyemoro pacrteopa gobasuts 10-15 cm® 2 H pacteopa H,SO, (oTmMepuTb Lu-
nMHAPOM).

4. BropeTky 3anonHUTbL pacTBOPOM nepMaHraHata kanua KMnO,. (He 3abydbme 3anonHumpb «HOCUK»
6ropemku u cHIMb ¢ 6ropemku 80pOHKY!), yCTaHOBUTb YPOBEHb pacTBOpa TOYHO Ha «0» oTMeTke.

5. OTTMTpOBaTL MCCMEeAYEMBIN pacTBOP pacTBOPOM NepmaHraHata kanus go 6neaHo-po3oBoON okpac-
kn. MpoBecTu Tpy napannenbHbIX TUTPOBaHUA. PesynbTaThl Tpex TUTPOBAHUA LOMXHbI OTAMYaTbCs Apyr oT
apyra He 6onee 4yem Ha 0,10 oM.

6. PesynbTaTbl 3aHECTM B Tabnuuy u ctatuctTudeckn obpabdoTtatb. BblMMCNIUTL KONUYECTBO Xenesa B
250,00 cm® uccrnefyeMoro pacteopa. BblumcnuTe OTHOCUTENbHYK OWMOKY aHanu3a, B3sIB UCTUHHBLIA pe-
3ynbTaT aHanus3a y npenogasarersi.

Tabnuua
PesynbTatbl usmepeHum
Ne TUTpoBaHUs O6bem pacTBOpa, CM°
Fe’’ KMnO,
1 10
2 10
3 10
\'4 (Fez+ ) coennma = 10 V (KMNOy,) cpensuin =
Pacuem:

1) KoHueHTpauuio xxenesa paccumTatb no popmyne:
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C (Fez+ ) =C (KMnO4) "V (KMnO4) cpeaHun Y (Fez+ )cpep,HMVl-

2) KonuuectBo xenesa B 250,00 cm” nccnegyemoro pacrteopa paccuntartb no dopmyne:
m (Fe?*) =C(Fe* )-M,(Fe® ) Vionsu/ 1000

3) OTHocuTenbHy OWNBKY aHanmnsa paccumTtaTb No opmyre :

_ |C (npaxm) — C (ucm)|
B C(ucm)

-100%

Na6opatopHas pa6oTa k pasgeny 7
ONMPEQOENEHUE OBLLEN XKECTKOCTU BO[bI
CraHpapTtusauusa pactBopa TpunoHa b (3OTA, komnnekcoHa lll)

CyTb MeTOAa COCTOMT B NPAMOM TUTPOBaHWW CTaHAAPTHOrO pacTtBopa Cynbdata MarHus pacTBOPOM
TpunoHa b (NayH,Y) B npucyTcTBUM MHAMKaATOpa 3pUOXpomMa YepHoro T:
NayH,Y + Mg* = Na,MgY + 2H*".

Lenb pabomsbi: Onpenenutb KOHUEHTPALMIO U TUTP pacTeopa TpunoHa b ans nocnepytowero unc-
Nnonb30BaHWs ero B ka4ecTBe CTaH4apTHOro pacTeopa.

Xo0 pabomnbi:

1. TwaTtenbHO BbIMbITYIO OOPETKY NPOMbITb PacTBOPOM TpuIioHa b 1 NOAroToBUTE K TUTPOBAHUIO
(He 3abydbme 3arofiHUMb «HOCUK» b6ropemKu U CHAMb ¢ 6lopemku 80pOHKY!), yCTaHOBUTb YPOBEHb PacTBO-
pa TO4YHO Ha «0» OoTMeTKe.

2. B koHuyeckyto konby ans TutposaHusa nuneTtkon otmeputs 10,00 oM’ cTaHgapTHOro pacrteopa

3. OTtmeputb umnuHgpom u Bnutb 100 cm® ONCTUNNMPOBAHHOM BOAbl, 406aBUTb 5 M aMMmnadyHom
OydbepHon cmecn n Ha KoH4muke wwnaTtensa 20-30 Mr cMecu 3pMOXPOMOBOro YepHoro T u xropuaa HaTpus.
PacTtBop TwarensHo nepemeLuaTb.

4. MepneHHo, No Kannam, TUTpoBaTb PacTBOPOM TpuroHa b 0o MoMeHTa nepexoda okpacku pac-
TBOpa U3 BULLHEBO-KPACHOW B CUHIOHO.

5. MNpoBecTn Tpu NapannenbHbIX TUTPOBaHWS. Pe3ynbTaTbl Tpex TUTPOBAHMIN AOMKHbI OTNMYATLCH
Apyr oT gpyra He 6onee 4Yem Ha 0,10 oM.

6. PesynbTaTtbl 3aHeCTu B Tabnuuy n ctatuctnyeckm obpaboraTs.

PesynbTathl nsamepeHui Tabnuuya
Ne TUTpoBaHust O6bem pacTBoOpa, CM"
MgSO, SOTA

1 10,00

2 10,00

3 10,00

V (M@SO0.) cpepmn = 10,00 V (BATA) cpenumn =

Pacuem:

1) KoHueHTpauuio TpunoHa b paccuntatb no opmyne:
C (SHTA) =C (MgSO4) Vv (MgSO4) cpeaHuit v (SHTA) cpeaHwit-
2) Twutp TpynoHa b paccumTtaTb No opmyne:
T(BOTA)= C(BOTA) - M, (3ATA) / 1000
3) lNonpaBo4HbIN kKoadhprumeHT TpunoHa b paccuntatb no opmyrne:
CHanakm L

K (GD-TA)nonp = CHLm . .
eop

OnpepeneHune ob6Lel XXeCTKOCTU BOAbI
CyTb MeToda COCTOMT B NPSIMOM TUTPOBaHMWU UccnedyemMoit Boabl pacTBopoM TpurnoHa b (NayH,Y) B
NPUCYTCTBUM MHAMKATOpa apmnoxpoma YepHoro T:
Na,H,Y + Mg*" = Na,MgY + 2H*";
Na,H,Y + Ca’* = Na,CaY + 2H*",
Lenb pabomsbi: OnpenenvTb 06LLYO XECTKOCTb UCCcneayeMoin BoAabl METOAOM XeraToMeTpuye-
CKOIro TuTpoBaHuA.
Xo0d pabomsbi:
1. TwartenbHO BbIMbITY0 GHOPETKY MPOMbITL PacTBOPOM TpunoHa b 1 nogrotoBuUTb K TUTPOBAHUIO
(He 3abydbme 3amonHUMb «HOCUK» BIOpEMKU U CHIMb ¢ 6lopemku 80poHKY!), yCTaHOBUTbL YPOBEHL PacTBO-
pa To4HO Ha «0» oTMeTKe.
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2. B koHu4yeckyto konby nunetkon otmeputb 100,00 cm® ncecnegyemMmon Boapl, A4o6asutb 5 cm® am-
MUayHon OydbepHON cMecn 1 Ha koH4YMke wwnaTtens 20—-30 Mr cMecu 3prMoXpPoOMOBOroO YepHoro T u xnopuaa
HaTpus. PacTBop TwaTeneHoO nepemeLlarb.

3. MeganeHHo, XopoLwo nepemMelunBas, TUTpPOBaTb PacTBOPOM TpuroHa b oo nepexoga okpacku
pacTBopa M3 BMLLUHEBO-KPACHOW B CUHIOH.

4. TpoBecTu Tpu NapannenbHbIX TUTPOBaHWSA. Pe3ynbTaThl TpeX TUTPOBAHUIA OOSMKHBI OTAMYATHCH
Apyr oT gpyra He bonee Yyem Ha 0,10cm°.

5. PesynbTaTthl 3aHeCcTu B Tabnuuy n ctatuctudeckm obpaboraTsb.

Tabnuya
PesynbTatbl usmepeHum
Ne TUTpoBaHust O6beM pacTBopa, cM®
H,O OOTA

1 100,00

2 100,00

3 100,00

\Y (HzO) cpegHuii_— 100,00 \% (SD,TA) cpeaHui —

Pacuem:

O6LLas )eCTKOCTb BoAbl [MAKB/AM®] paccuuTbiBaeTcsi No popmyrne:

CulD/ITA x V [DATA [tpeonuii

" V.00 x 1000

JNlabopaTtopHas paboTa Kk pasgeny 8
XuMunyeckue cBoMCTBa gucaxapupoB M HecaxaponogoGHbIX Nonucaxapuaos.

Llenb — 3y4nTb Ha NpakTMke OCHOBHbIE XMMUYECKME CBOMCTBA AMCaxapuaoB U HecaxaponogobHbIX
nonucaxapuaos.

O6opyaoBaHue: Habop NPOBMPOK, CTEKNSIHHBIE NANoOYKK, MepHble NPOOUPKN, CIMPTOBKA, BOAAHAs
OaHs.

PeaktuBbl: 10 n 40%-HbIi pacTBOp ruapokcuaa HaTtpus, 7%-Hbl pacTtBop cynbdarta meau, 1%-Hble
pacTBOpbl caxapo3bl 1 NakTo3bl, peakTnB ®enuHra, 10%-Hbii pacTBop cynbdaTta kobanbta , 10%-HbI pac-
TBOP CEPHOWN KUCMOThI, peakTus CenuBaHoBa, pacTBOp noda B MOAUCTOM Kanuu, 2%-HbI pacTBOp Kpaxmana,
KOHLEHTpUPOBaHHas ConsiHasi KUCNoTa, KOHLEHTpPUpoBaHHas cepHas kucnota, 30%-HbIi pacTBOp rMOpPOKCK-
Aa HaTpus, peakTuB PenuHra, QUCTUNNMPOBaHHAsA Boaa.

OnbiT 1. CBOMCTBa AMcaxapuaoB, 00yCrnoBNeHHbIe HaNMnYMeM ruapoKCUINbLHbLIX rpynn.

B aBe npobupkn Hanutb no 1 mn 10%-Horo pacTeopa rMAapoKCcuaa HaTpus 1 AecaTb

kanenb 7%-Horo pacteopa cynbcara mean, obpasyetTcsa amopdHbI 0CadoK rMapokcMaa megu ronyoo-
ro useta. B ogHy npobupky HanuTb 1 MmN nakTo3bl, BO BTOpPYO- 1 MN caxaposbl, Npu BCTPAXMBaAHUM OCafoK
rmgpokcuga Meay pacTBOpseTcs, pacTBOPbI OKPALLMBAOTCH B CUHWUI LBET.

Oncaxapuapbl, 9BNAASCb MHOrOaTOMHbIMW CIMPTaMK, FErko pacTBOPSOT rmapokeug megn ¢ obpasoBa-
HMeM pacTBopa TEMHO-cuHero useTa. ObpasyeTcs coegmMHeHne Mmeam Tuna ankoronsaTa-caxapara meau.

Hanucame cxembi peakyuli 3aumodelicmeusi 51akmo3bl U caxapo3bl ¢ 2udpokcudom medu. Hazosume
npodykmbl peakyud.

Pacmeopbi ocmasumb 0nisi cnedyouel pabomsi.

OnbIT 2. OKNCNeHue ancaxapuaoB.

OnbIT 2.1. OKMCNeHne rMAPOKCUAOM Meau.

PactBopbl, ocTaBLiMecs oT npegplaylien paboTel, HarpeTb. B ogHown 13 npobupok BbinagaeT ocagok
KMPNNYHO-KPaCHOro LBeTa.

Hanuwume cxemy peakyuu oKucneHusi goccmaHasnuearu,e2o ducaxapuda. Hazosume npodykm
peakuyuu.

OnbIT 2.2. OKucneHne penMHroBomn XUAKoCTbH0.

B ogHy npobupky npunuTe 1 M nakTo3sbl, B APYryo caxapo3bl, 406aBuTb B kaxayto no 1 mn peaktvnea
®enuHra. Cogepxmmoe NpobMpoK HarpeTb Ha BogsHoM 6aHe. B ogHol M3 npobrpok BbiNagaeT ocagok Kup-
NMNYHO-KpacHOro LBeTa.

Hanuwume cxemy peakyuu OKUCrieHUs eoccmaHasenuearwezo Oucaxapuda peakmusom @esuHea.
Haszosume npodykmbl peakyud.

OnbIT 3. KayecTBeHHasA peakumsa Ha caxapoasy.

B oBe npobuvpkn Hanutb otaensHo no 1 mn 10%-Horo pacTBopa caxapo3bl U NakTo3kl, B 06e Npobupkm
AobaBuTb No nATb Kanenb 40%-Horo pactBopa rmapokeuga Hatpusa n 10%-Horo pacteopa cynbgarta kobarnb-
Ta. Cogepxumoe Nnpobmpok TLaTenbHO NnepemMeLlaTb.

Ymo Habrnrodanu?
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MpumeyaHue. CynbdaTt kobanbTa B LENOYHOM pacTBOpPE C caxapo3owm obpasyeT hMoneToBoro LpeTa
CTpOeHus caxapart. [pyrne yrneBoAbl B 3TUX YCrOBUSAX 0bpasytoT ronyboro LBeTa caxapaTbl kobanbta. 3710
No3BOMsieT OTNMYNTL Caxapo3y OT APYrMxX YrieBOdoB.

OnbIT 4. KucnoTHbIN rmaponus caxapossbl.

B npobuvpky Hanutb 1 Mn 1%-Horo pacteopa caxapo3bl, fobaBuTb 5 kanenb 10%-HOro cepHoW Kucro-
Tbl. CMecb HarpeTb Ha BoasiHon 6aHe 2-3 muH. Copgepxmmoe npobupkn oxnaguTb. B npobupky ¢ oxnaxaéH-
HbIM rmgponu3aTtom gobasuTsb WwecTb kKanenb 10%-HOro pacTeopa rugpokcuaa HaTpus (4ns HeruTpanusauum),
cpefa AomnkHa 6biTb HENTParnbHOW (KOHTPONb NO yHMBEPCanbHOW nakmycoBon Bymaxke). MonyyYeHHbI rma-
ponusaT pasgenstoT Ha ABe paBHble YacTu U Ao6aBnsaT K OgHOM YacTu 5 kanenb enMHroBom XNOKocTu, a K
OpYyroi— aHanormyHoe Konu4ectso peaktmea CenuBaHoBa. 3atem o6e Npobupkn NomeLLaT Ha HECKOMbKO
MUHYT B KMMSLLYO BOASHYIO BaHto. [na cpaBHeHUs (KoHTpons) B 6aH0 nomelwarT 1 Npobupky ¢ BOAHLIM
pacTBOPOM Caxapo3bl, HE MOABEPrHYTLIM rIMAPONM3Y, HO cogepxalimm 5 kanens peaktusa CenveaHoBa.

Umo Habrnrodanu?

lMoyemy 6 KOHMPOIbHOU NPOBUPKE USMEHEHUST OKpacKU He rpou3owsno?

Hanucame cxembi peakyull 2udposu3a caxaposbl 8 sude ¢popmyn Xeyopca. Hazoeume rnpodykmel pe-
akyud.

MpumeyaHue. 'vaponua caxapo3bl Ha3blBaeTCA MHBEPCMEN, Tak Kak B pesynbTaTe 3TOro mpouecca
NPOVNCXOAMT M3MEHEHMEe 3Haka BpalleHUs MONApM30BaHHOrO fnyva cCBeTa, yAenbHOe BpalleHue caxaposbl
(+)66,53°, B pesynbTaTe rMaponu3a caxaposa pacnafaertcs Ha rMoKo3y U PPyKTO3y, CMeCb KOTOPbIX Ha3bl-
BAETCA MHBEPTHbIM caxapoMm. YaeribHoe BpalleHue roKosbl (+)52,5°, dpykTossl (—)93°, MHBEPTHOrO caxapa
(-)40,5°. OokasaTb 06pasoBaHNe MHBEPTHOIO caxapa MOXHO MyTEM onpederneHvs yrna BpalleHus ¢ nomo-
L0 MONApPMMETPa UMK peakunen ¢ enMHroBOM XXNOKOCTbIO.

OnbIT 5. KauecTBeHHasa peakuusa Ha Kpaxmarn.

K 1 mn 2%-Horo pactBopa kpaxmana Aob6aBuTb HECKOMbKO Kanernb pacTBopa hoga B NOAUCTOM Kanwuu,
nosiBNsieTCA CMHee okpawwuBaHue. Cogepxmmoe NpoOUPKM HarpeTb Ha CMUPTOBKE— OKpacka ucdesaert. [pu
OXNaXgeHnn pacTBopa CUHAS OKpacka BOCCTaHaBIIMBaETCS.

MpumeyaHue. Bo3HMKHOBEHME CMHEN OKpacKu pacTBoOpa Kpaxmana nocne gobaeneHus NoOAMCToro Ka-
nua— saenenne dusndeckoe. MNMpu HarpeBaHUM OKpacka McyesaeT 3a cyeT gecopbumu roga u3 Morekyrbl
Kpaxmana. Kpaxman npuMeHsieTcs B Ka4ecTBe MHAMKATopa B MOLOMETPUM.

OnbIT 6. KNCnoTHbLIN rmpponus Kpaxmana.

B npobupky Hanute 10 mn 1%-Horo pacTtBopa kpaxmana, 4obaBuTb 1 Mn KOHLEHTPUPOBaHHOW COns-
HOW KMCNOTbl N 2 HebonbLlumx Kycoyka nem3sbl. Cogepxumoe npobupku TaTenbHO NepemelunBaThb, HarpeTb
Ha CNMPTOBKE 4O KUMEHWS M, NPOAoIKaa HarpeBaHue, Yepes kaxagble 1-1,5 MUHyTbI Nocne Hadyana KuneHus
oTbupatb no 0,5-1 mn rmgponuaarta, K KOTOPOMy nocrie NpeaBapUTENbHOIO oxnaxaeHuss [obaenATe No Tpu-
YyeTbIpe Kannu pacTBopa noauaa kanus, 4oCTaTovyHO oTobpaTh NATb-WecTb Npob rugponusaTa. B 3aBucmMmo-
CTW OT CTENeHn rmgponmaa kpaxmana rugponusart 6yaeTt AaBatb ¢ MOAHOW BOAOW Pa3NMYHYI0 OKPACKy: CUHe-
m1onNeToBYIO, KPaCHOBATO-Oypyto, OpaHXeBY0, OPaHXEBO-XENTYHO, XENTYIO.

B otmenbHyo npobupky HanuTb 1 Mn rmgponmsaTa, ocTaBLlerocs nocne orbopa npob, nobaButb K
Hemy 1 Mn rugpokcuaa Hatpus n 1 mn peaktnea ®envHra, cogepxmmoe nNpobupku nepemellatb U HarpeTb Ha
cnMpToBKe. Bbinagaet KMpNUYHO-KpacHbIA 0CadoK okcvaa meau. OTO AoKasbiBaeT, YTO rmaponua Kkpaxmana
3aKOHYEH.

MpumeyaHue. 'maoponns Kpaxmana yckopsieTcss B MpUCYTCTBUM KucnoT. B pesynbtaTe nocnegoa-
TENbHOro rMaponu3a Kpaxmana BHavyane obpasyroTca AEKCTPUHBI, 3aTeEM Aucaxapug — ManbTo3a U KOHEYHbIN
NpoAyKT rmaponusa a-[-rniokonupaHosa.

OnbIT 7. KNCNOTHLIV rMAPONKU3 KNeT4yaTKu.

B npobupKy HanuTb 2 MIT KOHLEHTPUPOBAHHOW CEPHOM KMCINOThbI M ONYCTUTb B HEE HECKOJSIBKO KYCOYKOB
dunbTpoBansHon dymarn. Cogepxmmoe Npobupku nepemeLlaTb CTEKIAHHON NanoYvykon 4O MOSTHOro pacTBO-
PEHMA KneTyaTku, Nocrne Yero BbINUTb B KOHUYECKYHD Konby, cogepxaluyto 15-30 mn AncTMnnmMpoBaHHOW BO-
Abl, N KUNATUTBL B TeYeHue Yaca. Mo Mepe BbikMnaHusa fobaenate Boay. Yepes yac n3 konbbl B3aTb 3 M rma-
ponusaTa, HelTpanu3oBaTb €ro pacTBOPOM LLeno4vn, AobaBnTb 3 Mn peaktnea PenuHra n Harpetb. O6pasy-
HoLLMINCa ocagok okcmaa meaum (1) ykasbiBaeT Ha NPUCYTCTBME B pacTBOpPE MOHOCaxapuaos.

5.1.1 lLkana u KpuTepmuun oueHnBaHUA
caMonoAroToBKW MO TeMaMm flabopaTopHbIX 3aHATUN
- OLEHKa «3a4YmeHo» BbICTaBMNSIETCSA, €CNN CTYOEeHT Ha OCHOBE CaMOCTOSATENbHOIO W3YyYEeHHOro
mMaTepuana, CMOr BCECTOPOHHE PaCKpbITb TEOPETUYECKOE copep)XaHue TeMbl, NpaBuUITbHO OPOPMUIT OTHET
no nabopartopHoii paboTte. Bnageet metoankamm npu peweHnn nabopaTopHbIX 3a4au.
- OLlEHKA «HEe 3a4YymeHO» BbICTABNAETCH, €CNU CTYAEHT HeakkypaTHO ocopmun oT4eT no nabopartop-
HoW paboTe Ha OCHOBE M3Y4YEHHOro MaTepuana. 3aTpyaHseTcst pelaTb npakTuydeckme 3agadn.
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6. O6wume meTognyeckue pekoMeHO4aunun Nno U3y4eHuro
oTAeNIbHbIX pa3aenoB AUCUMNIIUHDBI

Mpu n3ydeHUn KOHKPETHOro pasfena AUCUWMNIMHBI, U3 YMcna BbIHECEHHbIX HA NEKUUOHHbIE U
npakTu4eckne 3aHsATUs, obyyatoLeMycs cregyeT yunTbiBaTb U3MOXEHHbIE HKE pekomeHgaumm. ObpaTuTe
Ha HUX 0coboe BHUMaHne npu NoAroToBkKke K atrectayun.

Pabota no teme, npexae BCero, npeanonaraeT ee udydeHve no y4ebHuky unu nocobuio, a Takke
NMOUCK MO TeEME Hay4HbIX ctaten B HaY4HbIX XYypHanax no XmmMmun. Takumm XypHanamu ABnATCA: «Xumusa un
Xn3Hb» U1 Ap. Belbop cTaTbn, OTHOCSALWENCA K TeMe, nyylle aenartb No NocrnegHMM B rogy HoMepam, rae
npuBOAUTCA NnepeyvyeHb CTaTeI7I, OI'Iy6J'II/IKOBaHHbIX 3a roa. CamocTtosTenbHas noaroToBka npepnonaraeTt uc-
nonbL3oBaHue psaa MeToaoB.

CawmocTosATenbHasa NOAroToBKa npeanoriaraeT UCNONb30BaHNe psiga MeTOL0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHme No3BofsieT BblAENUTE MMaBHOE B M3y4aeMOM martepuarne u
Bblpa3nTb CBOE OTHOLLEHME K paccCMaTpuBaemMon aBTopom npobreme.

TexHvka 3anucen B KOHCMEKTE WHAMBMAyamnbHa, HO €CTb PS4 MpaBuil, KOTOPbIE MOFYT MPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, crieayeT 3anucaTb aBTopa U3ydaemoro npousBedeHusl, ero
Ha3BaHMe, UCTOYHMK, rae OHO onybnukoBaHo, roa u3gaHus. Nopsaok KOHCNEKTUPOBAHUSA:

a) BHMMaTernbHOE YTEeHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB HA NOCTaBIEHHbIE B U3y4YaeMOn TeMe BOMpPOCHI;

B) KpaTKOE, HO YETKOE M NMOHATHOE M3NOXEHUE TEKCTA;

r) BbigeneHune B 3annucu Hanbonee 3HaYNMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAIOLLMX BOMPOCOB, MOHATUN, KATETOPUIA U CBOMX MbICIIEN.

2. 3anucu B hopmMe Te3NCOB, NNAHOB, aHHOTaUWA, OPMYIMPOBOK onpeaeneHnin. Bce nepeuncnekn-
Hble hopMbl MOMOralT BbICTPOV OpMEHTaUUM B NOATOTOBNIEHHOM MaTepuare, nogdope apryMeHToB B NOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBEPKAEHUS.

3. CnoBapb NoHATMI K KaTeropun. CocTtaBneHne cnosaps nomoraeTt GbiCTpee ocBavnBaTb HOBbIE MO-
HATUS U KaTeropuu, yBepeHHee nmMmm onepmupoBatb. [1ogo6HbIN cnoBapb crefyeT BeCTU YeTko, pa3bopunBo,
4yT06bI YOO6HO ObINO MM nonb3oBaTtbes. M3 npuBegeHHoro B YMK rmoccapust HyXKHO K KaXXgoMy ceMmuHapy
BbIOMpaTb NOHATMS, OTHOCSLLMECS K N3yd4aeMon Teme, 06beanHATL UX JIOTMYECKON CXEMOW B COOTBETCTBUM
C BONpOCamMu CEMMHAPCKOro 3aHATUS.

Pasgen 1.
Tema 1. OCHOBHbIE Kraccbl HEOpPraHMYeckux coeanHeHnn. Cnocobbl MONMyYeHUs N XMMUYECKME CBOMCTBA
OKCW[OB, KACMNOT N OCHOBaHWUN, Conen.

1. Knaccudgukauma HeopraHM4eckux coeanHeEHNN.

2. Xnmmyeckme CBOMCTBaA OKCUMAOB, KUCNOT, OCHOBaHUN, CONEN.

3. Cnocobbl Nony4yeHnst OKCUAOB, KACIIOT, OCHOBaHUI, CONen.

4. 'eHeTn4Yeckas CBA3b MeXay Knaccamu HeopraHMYeCcKUx CoeaNHEHNN.
Paspgen 2.
Tema 2. CTpoeHne aToma. SNEKTPOHHbIE, ANEKTPOHHO-rpadudeckne opmynel. [prmeHeHre npasuna
XyHaa, npuHuuna Maynu. MNMepuoaunyeckas cucrema anemertos .M. Mengeneesa.

1. OCHOBHbIE MOHATUSA U 3aKOHbI XUMUKN. 3HAYEHUE XMMUM B U3YHYEHUM NPUPOabI

2. CtpoeHune atoma. CoBpeMeHHasi Teopus CTPOeHNs aTtoma.

3. KopnyckynsipHo-BOMHOBas npupona anekTpoHa. YpaBHeHue ae bponns. MNpuHUmnbl KBaHTOBOW Mexa-
HuKK. BonHoBas pyHKUMA, aToOMHas opbuTans.

4. YpaBHeHue LpeanHrepa. XapaktepucTuka aHepreTM4yeckoro COCTOSAHNS 3NeKTpoHa KBaHTOBbLIMM
yucrnamu.

5. MpuHuwmn Maynu. PacnpegeneHne anekTpoHOB NO YPOBHAM U NOAYPOBHAM.

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

7. QNEeKTPOHHbIE U 3MNEKTPOHHO-rpaduydeckmne opmyInbi.
Tema 3. XuMmnyeckas cBsi3b U CTPOEHMUE MOMEKYr.

1. OCHOBHbIE TUMbI XUMUYECKOW CBSI3MN.

2. CBoMCTBa XMMNYECKON CBA3MN

3. MeToa BaneHTHbIX CBA3EN.

4. MeTop, MOneKynsipHbIX opbutanen

5. T'mbpugunsaumsa monekyn.
Paspen 3.
Tema 4. TepmoanHamMmKa XUMUYECKUX peaKkLmN.

1. OCHOBHbIE MOHATUA: TEPMOXUMUSA, TENNOBOWN 3PPEKT, SHTanNbLMNUA (CTaHAApTHas SHTanNbNUs), TepMo-
XUMUYECKME peakunn (3k30TepMUYECKME, SHAOTEPMUYECKUE).

2. TepMoOxXuMmnyeckme ypaBHeHus.

3. 3akoH Necca 1 cnegcTBus U3 Hero.

4. QHTanbnusa obpasoBaHUA XMMUYECKUX coeauHeHni. CTaHaapTHbIE SHTaNbLNMM 00pa3oBaHMsA U cropa-
HUS
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5. MoHsTre 06 sHTponun. CTaHgapTHbIE SHTPONUN. I3MEHEHUE SHTPOMUM NPU XMMUYECKUX PeaKkLmsiX.
6 OHeprus M'mb6ca. QHTANBLNUAHBIA U SHTPOMUAHLIN HAKTOPbLI MPOLECCOB.
7. NameHeHue aHeprum M'mbbca npy xmmmndeckmx npoueccax. HanpaeneHue peakuyun
Tema 5. KnHeTnka XmMmUYeCKMUX peakuuin 1 Xmmmyeckoe paBHOBeECHKE.
. CKOpOCTb XMMUYECKOM peakunn. XuMmmnyeckas KMHeTuka.
. 3aBNCUMOCTb CKOPOCTU peakLmmn OT KOHLEHTpaLUun 1 Npupoabl pearmpyoLmx BeLecTB.
. MonekynsapHOCTb 1 NOPAAOK peakLmu.
. JHeprua akTuBaumn, akTMBMPOBAHHBIN KOMMMEKC.
. 3aBUCUMOCTb CKOPOCTU peakuumn ot TemnepaTypsl. Mpasuno Bant-MNodda.
. YpaBHeHune AppeHuyca. DoToxmMmmnyeckme npoLecchbl.
. FomoreHHbIN 1 reTeporeHHbI kKatanus. 3aBUCMMOCTb CKOPOCTU peakuun ot kaTanusatopos. O6paTu-
Mble 1 HeoOpaTuMMble NPOLIECCHI.
8. Xnmunyeckoe paBHoBecue. KOHCTaHTa paBHOBECKSI.
9. CmeLlueHuns paBHoBecusi. MpuHumn Jle- WaTenbe.
10. PaBHOBeCHE B reTeporeHHbIX cuctemax. XMuMny4eckoe paBHOBECKE B reTeporeHHbIx cuctemax. Kos-
CTaHTa paBHOBECUS.
Paspnen 4.
Tema 6. PactBopbl. CNocobbl Bblpa)KeHUs KOHLEeHTpaLM pacTBOPOB.
1. ObLan xapakrepucTumka.
2. Teopus pacTBOpOB. JHepreTnyecknii 3pdeKkT pacTBOPEHUS.
3. HacbiweHHble, HeHacbILWEeHHbIE N NepPEeChILLEHHbIE pacTBOpPbl. PacTBOPUMOCTbL BELLECTB.
4. Cnocobbl BblpaXKeHWs1 KOHLEHTpauum pacTBopoB. PacyeTHble popmynbl. [lepecyeTbl KOHLEHTpaLni.
Tema 7. Teopusi anekTponuTuyeckon guccounaunn. IoHoobMeHHbIe peakLui.
1. OnekTponutnyeckas anccoumauus. MNMpouecc guccoumaumm.
2. Cuna anekTponutoB. CTeneHb 1 KOHCTaHTa Auccoumaummn. 3akoH pasbasneHuns OcTBanbaa.
3. CunbHble anekTponuTbl. Teopusi CUbHbIX 3MEKTPOSTUTOB.
4. lnccoumaumsi KUCNOT, OCHOBaHUA, aMGOTEPHbIX TMAPOKCUAOB, conen. MoOHHO-MONeKynsipHble ypas-
HeHnsi. CMeLleHNe NOHHbIX PaBHOBECUIA.
Tema 8. OnpegeneHune pH pactBopoB. NHOUKaTOPHLIN METOA.
1. Anccoumnauua Boabl. loHHOE nponsBeneHue Boabl. BooopoaHbiv nokasartens.
2. OueHka pH ¢ nomoLLbl0 MHAMKaATOPOB.
3. Cnocobbl BbiumcneHus pH B pacTtBopax KMCNOT U OCHOBaHWMN.
4. lMpoussegeHe pacTBOPNMOCTMU.
5. MoHaTMA 0 BydepHbIX pacTBopax.
Tema 9. N'mgponus conen.
1. F'mgponua conen. PasnuyHble cnydau rugponu3a. CTeneHb U KOHCTaHTa rmaponusa.
2. CMelLeHne rmaponnTN4eCKoro paBHOBECHS.
3. BbluncneHune pH pacTtBOpoB conen.
Paspgen 5.
Tema 10. Cnocobbl NONyYeHUsA N XMMUYECKME CBONCTBA KOMMIEKCHbLIX COEANHEHWN.
1. CTpoeHme KOMMNIIEKCHbIX COeAMHEHUI
2. MeToapl Nony4eHUs KOMMMAEKCHbIX COeANHEHUN.
3. XuMunyeckne CBOMCTBA KOMMMEKCHBIX COEAUHEHWA.
4. HomeHknaTtypa KOMMMeKCHbIX COeANHEHUN.
Pasgen 6.
Tema 11. OKMCNIMTENBHO-BOCCTAHOBUTENbHbLIE PeaKLMN.
1. Knaccudbukaums OBP. CocTaBneHue ypaBHeHun. Metoa nonypeakuumin. BaxkHenwme okucnmTenu u
BOCCTaHOBUTENMN.
2. BnusaHue cpenpl Ha npoTekaHue peakumii OBP. QnekTpoxummyeckne cuctemol. OCOGEHHOCTU anek-
TPOXUMMNYECKNX NPOLECCOB.
Tema 12. DnekTponus.
1. NoHHO-MeTannmyeckni anektpoa. YpaBHeHne HepHcTa. Ma3oBble anekTpoabl. BooopoaHbin anek-
Tpoa. KncnopogHeii anektpog CTaHOapTHBIN SMEKTPOLHbIV MOTEHUMarn.
2. JNeKkTpOXMMUYECKU pag HanpshkeHun metannoB. OKUCIIMTENbHO-BOCCTAHOBUTENbHbIE CBONCTBA Me-
Tanmnos.
3. ManbBaHU4ecknn anemeHT. AnemeHT JaHnansa-Akobu. KatogHein, aHoAHbIM npouecchl. CxemMa anek-
TPOXUMMNYECKOW Lienu.
4. TepmogMHaMmnka ranbBaHn4yeckoro anemenTta. O[1C ranbBaHN4ECKOro afemMeHTa.
Paspnen 7.
Tema 13. Peakuun kaTuMoHOB | -VI aHanuTuyeckux rpynn
1. | — VI aHanuTtn4yeckne rpynnbl KATUOHOB.
2.KayecTBeHHble peakLmmn Ha KaTuoHbl | — VI rpynn.
Tema 14. Knaccudukaumst aHnoHoB. Peakumm aHnoHoB SO5>, CO5”, PO,%, CI, NOg
1. AHanuTnyeckme rpynnbl aHUOHOB.
2. KayecTBeHHbIe peakumMn Ha aHNOHBI.
Tema 15. AHanua cyxumx conem

NO O WN =
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1.KayecTBEeHHbI aHann3 KaTMoHOB.

2. KayecTBeHHbIN aHann3 aHMOHOB.

3. AHanua cyxoro BeLlecTBa.

Tema 17. BeeageHve B rpaBMMeTPUYECKUIA aHanus.

1. MeToapl, Npmbopsbl, Nnocyga. AHanNnUTUYEeCKMe BECHI.

2. lNpounssegeHne pacTtBOPMMOCTH, YCroBUst 0Opa3oBaHUs U pacTBOPEHMS OCaLKOB.
Tema 18. CtaHpapTusaumsa pactesopa kucnotbl. OnpegenexHue Lwenoym B pacTeope.

1. CywHocTb MeToaa, NpsiMoe u obpaTHoe TUTPOBaHWE, TUTPOBaHUE 3aMecTUTEnNs.

2. MeToabl TUTPUMETPUYECKOIO aHanusa.

3. TpeboBaHus, NpegbsBNAeMble K peakuusm B TUTPUMETPUYECKOM aHanum3e, usMeputernsHas nocyaa,
BblYMCMNEHUSA B TUTPUMETPUYECKOM aHanmse.

4. TutpoBaHue, TOUYKa 3KBMBANEHTHOCTWN N KOHEYHas ToYKa TUTPOBaHWSA, CTaHAapTHbIE N CTaHAApPTU3N-
poBaHHbIE PacTBOpPbI, MEPBUYHbLIE CTaHOAPThI U NpeabsaBnsemMble K HAM TpeboBaHus, prkcaHansl, ctaHgap-
TU3NMPOBaAHHbLIE PACTBOPLI, UCTOYHUKMN MOrPeLIHOCTEN B TUTPUMETPUN.

5. KNcnoTHo-oCcHOBHOE TUTPOBaHUE: CYLLHOCTbL MeToAa, NepBUYHbIE CTaHAapThl ANs pacTBOPOB KUCHOT
U LWenoYyen, Touka HeNTPanbHOCTH, TOYKa 3KBMBANEHTHOCTU U KOHEYHas To4YKa TUTPOBAHWS.

Tema 19. NepmaHraHatomeTpus. CtaHgaptmnsaunsa pactesopa KMnO,. Onpegenexne Fe”' B pacTBope conm
Mopa.

1. KoMmnnekcoHomMeTpuyeckoe TUTPOBaHME: CYLLHOCTb METOAA, CBOMCTBA KOMMIEKCHbLIX COEANHEHUN,
MCMNomnb3yemble B aHanNmMTUYECKONn XUMnn.

2. KoMnnekcoHbl, KOMNNEKCoHaThl, TPUMOH b kak TUTpaHT B KOMMMIEKCOHOMETPUMN.

3. MeTtannuHankaTtopsil.

4. CtaHgapTtusaums pactBopa TpunoHa b. Onpegenexune xectkoctn H,0.

Tema 20. Pn3nKo-xMMmmnyeckue MeToabl aHanmsa.

1. MNMoTeHunomeTpus.

2. CnektpodoToMeTpus.

3. XpomaTtorpadus.

Pazpgen 8.
Tema 21. BBegeHue B OpraHNYeCcKyto XMMuio.

1. lNMpocTpaHCTBEHHOE CTPOEHME OpraHWYecKkux coeguHeHuin. 3omepus opraHMyYecKkux COoeguHEHWN.
Tunbl XMMNYECKNX CBA3EN B OPraHNYECKUX COEANHEHNSAX. DNEKTPOHHbIE 3P eKTbl 3amecTUTENEN.

2. NHpykTmBHbIN adbdekT. MesomepHbin adpdekT. BnnsHue anekTpoHHbIX ahdeKToB 3amecTuTenen Ha
pPeakuMOHHYIO CNOCOBHOCTL OPraHNYeCcKUX COeAMHEHWNIA. TUMbl OPraHNYecKMX peakuni: peakumm saMmeLleHms
(SR;SN;SE), peakuuu npucoeanHeHus (AE; AN), peakuuu anumuHupoBaHus (E), peakuum okncrneHus, BHyT-
pPUMOIEKynapHON neperpynnupoBKU.

Tema 22. ApeHbl. CnupTbl. PeHorbI.

1. ApeHbl. MNoHsTME 06 apomMaTMYHOCTUN, CTPOeHMe apeHoB. [lonydeHne GeH3ona u ero romornoros. du-
3u4yeckue, XuMmmnyeckme ceoncTea. Peakuunm anekTpodunbHOro 3ameLleHus: ranoreHnpoBaHue, HUTpOBaHue,
cynbupoBaHue, ankunmposaHue, aLuunmpoBaHue.

2. CnupTtbl. Onpegenexuve, knaccudukauns, nsomepusi, HomeHknatypa. Metogpl nonyveHus. dusmye-
Cckue, xumudeckme csonctea. MHoroaTomMHbl crnvpThl. [1pon3BogHbIE MHOrOATOMHbLIX CNMPTOB. Henpepens-
Hble cnupTbl. CNMPTBHI apoMaTMYeckoro psga.

3. ®eHonbl. OnpeaeneHne, CTpoeHne, knaccudukauns, HoMeHknaTypa, nsomepus. PU3NKO-XxMmMm4eckune
cBoncTBa. BsammHoe BnusHue peHunbHOro pagmkana v ruapokcunbHon rpynnbl. CBoncTBa GEH30MbHOro
KonbLa heHona: peakummn ranoreHMpoBaHns, HUTPOBaHWS, OK1cneHus. KadecTBeHHasa peakuns Ha deHonb!
1 HadpTonbl. AHTUCENTUYECKUE CBOMCTBA dpeHoNa, ero Npon3BoaHbIX U UX NPUMEHEHHUE.

Tema 23. Anbaernapl N keToHbl. KapOoHOBbIE KUCHOThI.

1. Knaccudukaums, HomeHknaTypa anberngoB U KETOHOB, OTAEeNbHbIE NPeACcTaBUTENN N UX 3Ha4e-
Hue. dusnyeckne U xmMmmyeckue csownctea. MNonumepusaunsa anbgerngos. OkMcneHve anbaernaos, KeTo-
HOB.

2. Knaccudukaumsi, HoMeHknatypa KapbOHOBLIX KUCMOT. OMNEKTPOHHOE CTPOEHWe KapOOKCMITbHON
rpynnbl. OOQHOOCHOBHbIE NpeaenbHble kKapOoHOBbIE KMCNOTh.. MeToabl nonyveHus. dusmdeckme CBOWCTBA.
XvMunyeckne cBOMCTBA. Bbiclumne XupHble KapOoHOBbIE KNCNOThI. [IByXOCHOBHbIE KAPOOHOBBLIE KNCIOTHI.
Tema 24. Jlnnngbl. Yrnesoapl.

1. Knaccudmkaums.

2. CTpoeHue, pacnpocTpaHeHne B npupoae. 3HavyeHne B NpoLecce Xn3HegesaTenbHOCTU pacTeHNN.

3. du3nko-xmmMmyeckne CBOMCTBA.

Tema 25. AMMHOCOEeNHEHUS.

1. AMnHocoeanHeHus. AMuHbl. Knaccndumkauus, dyHKLMoHaneHas rpynna. AMUHbI, aMUHOCMMPTHI,
amuabl kucnot. MNpeacTaBuTenuy U ux 3HaveHue.

2. AmnHokucnoTbl. Knaccudpukauus, nsomepus, HomeHknatypa. PacnpoctpaHeHue B npupoge. 3ame-
HUMblE N He3aMeHUMble aMUHOKMUCHOTbI. CNOocoBbl NonydYeHns 1 MUsnMKo-xMMmyeckme CBOMCTBa aMUHOKUC-
not. buoxnmnyeckme npespaLleHns a-aMUHOKUCIIOT.

3. Onpegenexue, knaccndukaums, pacnpocTpaHeHve B NpUpoae, 3Ha4YeHne B npouecce xusHeaes-
TENbHOCTU XMBOTHBIX U pacTUTENbHbIX OPraHM3MOB. DNEMEHTHbIN COCTaB, MOSEKyNnsipHas Macca 6ernkos,

27



dopma Mornekyn 6enka. YpoBHM CTPYKTYpHOW opraHm3aunn. OTgenbHble npeactaBuTeny NPOTEMHOB U MPo-
TenaoB. dusnyeckme n xummyeckne cBonMcTBa 6enkoB. LiBeTHbIe (ka4eCTBEHHbIE) peakumm Ha Gerku.
Tema 26. lNonumepsl.

1. Cnocobbl nonyyeHus.

2. XMn4yeckme CBOMCTBa.

LWkana n Kputepun oueHnBaHuA
caMonoaroToBKy no rtemam naﬁopaToprlx 3aHATUN

- OUEeHKa «3aymeHo» BbICTaBMNAETCS, €CNU CTYOEHT Uu3y4nn Temy NnabopaTopHOro 3aHsATUS,
OPUEHTUPYSICb Ha BOMPOCHI Afsi CaMonoaroToBkM, ocdopMuN OTYETHLIM MaTepuan B BMAE OTYETA O
nabopaTopHoi paboTe, CMOr BbIMNOMHUTL HEOOX0AMMbIE PacyéThl U caenaTh BbIBOAbI.

- OLleHKa «He 3a4YmeHOo» BbICTABMSIETCS, ECNN CTYAEHT HEAKKypaTHO O0hOpMMIT OTYETHBLIA MaTepuan
B BUAe oT4éTa 0 nabopaTtopHoi paboTe, HE CMOT BbINOMHUTL HEOOX0AUMbIE pacyéTbl U caenaTb BbIBOAbI.

7. 06wue meTognYeCKne peKkomMeHaauunm no OCbOpMﬂeHVIIO 1 BbINOJIHEHNIO OTAEeNIbHbIX BUAOB
BAPC
7.1. PekoMmeHAaUun no BbINOSIHEHUIO nHanBuAayanbHOro 3agaHuva

YyeOHble Lenu, Ha [OCTMXKEHUEe KOTOPbIX OPUEHTUPOBAHO BbIMNOJIHEHUEe MHAUBUAyanbHOro 3a-
AaHnA. Nony4vnTb UEJyIoCTHOE npeacrtaBlieHne 006 OCHOBHbIX COBpPEMEHHDbIX r|po6nemax XUMUnN " HYTeIZ nx
peweHns.

YyebOHble 3afa4um, KOTOpPbIe AOMKHbI ObITh peleHbl CTYAeHTOM B paMKax BbINOJSIHEHUA UHAMW-
BuAyasibHOro 3agaHus:

cucTtemMaTmMsauus 3HaHui, opmMmnpoBaHme n oTpaboTKka HaBLIKOB XMMMWUYECKOTO NCCEeAO0BaHNs, HAaKomM-
neHune onbiTa paboTbl ¢ y4eOHOM U Hay4YHOW NMTepaTypou;

Mpn BbLINONHEHWUW MHAMBUAYANBHOTO 3afaHusA CTYAEHTbl MOryT WCMonb3oBaTb Ntobble ydYebHble
nocobus, KoHCynbTaumm ¢ npenogaeaTtenem. Kaxgomy CTyoeHTy gaetcsa cBOW BapuaHT pabotel. PaboTa
BbIMOSTHAETCHA Ha OTAENbHbIX NMcTax. BbinonHeHHas paboTa B yCTAHOBMEHHbIN CPOK nepenaércsa Ha ka-
denpy npenogaesartento Ans nposepku. MNpenogaBaTtens NpoBepsieT €€ U Aenaet COOTBETCTBYHOLLYKO OT-
METKY: «3a4TeHO» Mnun «He 3avTeHo». Ecnun pabota He 3a4yTeHa, TO OHa nepegaeTcsa CTyAeHTy Ans gopa-
0oTkun. [JopaboTaHHbIV BapuaHT paboTbl BHOBb HAaNpaBnseTcsa Ha MPOBEPKY NpenoaaBaTerto.

7.1.1. Wkana u KpuTepuun oLeHMBaHUA MHAUBUAYANbHOIO 3aA4aHus

- OLEHKa «3a4YmeHO» BbICTaBNSAETCH, €CNN CTYAEHT BbiNonHun 6onee 60% 3agaHus;
- OLleHKa «He 3a4YmeHOo» BbICTaBNAETCS, eCnn CTYAeHT oTBeTun meHee 60% BONPOCOB 3afaHus.

7.2. PekomeHaauum no camMoCTOoATEeNIbHOMY U3YyYEHUI0 TeM

BOMPOCbHI
AN CaMOCTOATENbHOro U3y4eHns TeMbl

«OCHOBHBbI€ KNnacCbl HEOPraHM4YeCKUX COeANHEeHUN»
1. Knaccudgukauma HeopraHM4eCckux CoeanHEHUN.
2. XnMnyeckue cBomcTBa OKCMOO0B, KUCIOT, OCHOBaHWUIA, COJEN.
3. Cnocobbl Nony4yeHnst OKCUAOB, KACIOT, OCHOBAHWIN, CONEN.
4. l'eHeTNYecKas CBS3b MEXAY KraccaMu HEOPraHUYeCKUX COeaUHEHWN.

«TUnbl XUMUYECKUX CBA3EN»
. VloHHas cBA3b. E€ oTnnumnsa oT KoBaneHTHOWN.

. OcobeHHoCcTN BOogopoaHom cBasun. Ponb BogopoaHon cesa3u B buononumepax (6enku, kpaxman).
. Kakas cBa3sb HasbiBaeTca metannuyeckon? E€ ocobeHHoCcTH.

WN P

«Ocob6ble CBOMCTBA M 3aKOHOMEPHOCTHU NOBEAEHUSA ANCTNEPCHBIX CUCTEM»

. AncnepcHble cuctembl. Knaccngpukauum n Metoabl Nonyv4eHnst AUCNEpPCHbIX CUCTEM.

. KuHeTnyeckas v arperatnBHas yCTOM4MBOCTb AUCNEPCHBIX CUCTEM.

. F'pyboancnepcHble CUCTEMBI: CYCMEH3UN, IMYIbCUN, MEHbI.

. KonnoungHoele cuctembl. CTpoeHue konnongHom yactuubl. CBONCTBA KOMMOUAHBLIX CUCTEM.
. Koarynsauyus.

gabhwnN B
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«PU3NKO-XMMUYECKNEe MeTOoAbl aHanu3a»

. OnTnyeckme MeToabl aHanu3a.
. NeKTpOXUMMYECKHME.
. Xpomartorpadguyeckue.

WN -

«YrnesopgopopabIi»
AnudaTtumyeckne yrnesoaopoabl
. Knaccndmkauusa. HomenknaTtypa, nsomepusi.
. Cnocobbl nonyyeHus.
. dusnyeckue cBoWMCTBA.
. Xumu4eckue cBONCTBaA.
. MpnmeHeHue.
ApomaTunueckne yrnesogopoapl
. Knaccudmkaums. HomeHknatypa, nsomepus.
. CnocoObl nonyyeHus.
. dusnyeckne cBOWCTBA.
. Xumu4eckne CBOMCTBA.
. MpumeHeHue.

AP WN -

AP WN -

O6wun anropnuTMm CamMmoCToATeNIbHOIo N3y4eHns TeMbl

1) O3HaKOMUTLCS C PeKOMeHO0BaHHOM y4eBGHOM NUTEPaTYPOI M 3NEKTPOHHLIMU pecypcamMm No Teme (OPUEHTUPYSICh Ha
BOMPOCHI 4Nsi CAMOKOHTPONS).

2) Ha aToW oCHOBe COCTaBUTL Pa3BEPHYTHLIN MaH U3NOXEHNS TEMbI

3) BelbpaTb hopMy OTHETHOCTM KOHCMEKTOB (MiaH — KOHCMEKT, TEKCTYarnbHbI KOHCMEKT, CBOBOAHbIN KOHCMEKT, KOHCMEKT
— cxema)

2) OchbopMuTb OTYETHBIN MaTepuan B yCTaHOBMNEHHOW (bopMe B COOTBETCTBUMM METOAUYECKUMW PEKOMEHOAUNSMU

3) [poBecTn CaMOKOHTPONb OCBOEHMS TEMbI MO BOMpOCaM, Bbl4aHHbIM NpenogaBaTenem

4) MpepocTtaBnTb OTHETHBIN MaTepuan npenogasaTento Mo COrnacoBaHuUo ¢ BeQyLum npenogasaTenem

5) MNoaroToBUTLCA K NPeayCMOTPEHHOMY KOHTPObHO-OLLEHOYHOMY MEPONPUSATUIO NO pe3yribTaTaM CaMOCTOSITENbHOIO
N3yYeHusi TeMb!

6) MpuHATL y4yacTne B yKa3aHHOM MeponpuAaATuun, nNponTH py6e>KHoe TeCTupoBaHue no pasgeny Ha ayanTtopHOM 3aHA-
TN M 3aKN4YnTernbHoe TeCTupoBaHne B yCTaHOBI1IEHHOE And BHeay,D,VITOpHOﬁ pa60Tbl BpemMa

7.2.1 WWKAJIA U KPUTEPUU OLLEHUBAHUA

CaMOCTOATENbLHOro U3YyYeHUsl TeMbI
- OLEHKa «3a4YmeHOo» BbICTABAETCS, €CNK CTYAEHT OhOPMMI OTYETHLIN MaTepuan B Buae aoknaza
Ha OCHOBE CaMOCTOSITENMBHOrO W3YYEHHOro MaTepuana, CMOr BCECTOPOHHE PacKpbiTb TeopeTuveckoe
cofiepXaHne TEMbI.
- OLIEHKa «He 3a4YmeHO» BbICTaBMSETCS, ECNN CTYAEHT HEaKKypaTHO 0hOpMUI OTYETHBIN MaTepuan
B BUAe OOKNaja Ha OCHOBE CaMOCTOATENbHOrO M3YYEHHOTo MaTepuana, He CMOr BCECTOPOHHE PacKpbiTb
TeopeTnyeckoe coaepxaHue Tembl.

8. BXxoAHOW KOHTPOSb U TEeKYLWUI (BHYTPUCEMECTPOBLIN) KOHTPOSb X0A4a
M pe3ynbTaToB y4eOHOM paboThl

8.1 Bonpochl Ans BXOAHOro KOHTPOnA

1. OCHOBHbIE KIacCbl HEOPraHNYECKUX COeaANHEHUN.

2. XMMU4eCcKne CBOMCTBA OKCMAOB, OCHOBAHWN, KUCMNOT 1 conen

3.Tunbl XMMMYECKOW CBSA3N

. KonnyecTBo BelecTsa.

. MonsipHbIn 06bem ra3aoobpasHoro BeLlecTsa.

. DKBMBArnEHT BelwecTBa. JKBNUBANEHTHOE YNCIO.

. BHyTpeHHsasa aHeprus.

. Tennota un pabora.

. MepBbI 3akoH T/4.

10. MNpocTble 1 CNOXHbIE peakunn.

11. CKOpOCTb XUMUYECKON peaKkLnu.

12. FoMOreHHble U reTEPOreHHbIE peaKkLumn.

13. CmeweHmne xummyeckoro pasHoBecus. MNpuHumn Jle-LWartenbe.
a) BNUSIHNE N3MEHEHNS KOHLIEHTPAaLMM OQHOMO BELECTBA Ha HanpasfieHWe CMELLLEHUS paBHOBECHS;
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0) BNusiHNE U3MEHEHNsT faBneHnst (KOHLEHTpaL MM BCEX BELLECTB) Ha HanpaBfieHne CMELLEHUs paB-
HoBecCws;
B) BMMSIHWE U3MEHEHUS TemnepaTypbl Ha HanpaBeHne CMeLLEHNS PaBHOBECHS;
14. WNctnHHble pacTtBopbl. PacTtBopuTenb, pacTBOpEeHHOE BeLecTBO. TwMnbl pacTBOPOB (MOMEKYNSpHbIE U
WOHHbIE). TBepAble, Xuakne n rasoobpasHble pacTBOpbI.
15. Cnoco6bl BblpaeHust KOHUEeHTpaLuum pactBopoB (W%, Cm, CH, T). 3akoH 3KBMBanNeHTOB AN pacTBOPOB.
16. PacTtBopbl 9nekTponuToB. Teopusi aNeKTponmMTUYECKOn anccoumauuu:
17. Quccoumnauns cunbHbIX U cnabbix 3NeKTponmMToB (B TOM YMCHE KUCHbIX M OCHOBHbIX COMEN).
18. uccoumauns sogpl. MoHHOE nponsBegeHne Boabl.
19. BoaopoaHbI U ruapoKCUNbHBIN NokasaTenu cpebl
20. 3Ha4veHus pH n pOH B HelTpanbHbIX, KUCMbIX U LLEMOYHbIX cpeaax.

8.1.1 WWKANA U KPUTEPUU OLLEHUBAHUA
OTBETOB Ha BOMNPOCHLI BXOAHOIo KOHTpoONsA
- OLEeHKa «3a4TeHO» BbICTaBNAeTCA obyvatollemMycsi, ecnu BOMPOC PacKpbIT, BO BPEMsS AMCKycCUU
BbICKa3blBaeTCsl COBCTBEHHAsa Touka 3peHuns Ha obcyxaaemyio npobnemy, 4EMOHCTPUPYETCH CNOCOBHOCTb
aprymMmeHTupoBaTb JOKa3blBaeMble NOJIOXEeHUA N BbIBOAbI.
- OLleHKa «He 3a4TeHO» BbICTaBnseTcs, ecrnv oby4varoLmincs He cnocobeH fokasatb M apryMeHTUpoBaTh
COBCTBEHHYIO TOYKY 3pEHWsI MO BOMPOCY, HEe CNOCOBEH CChINaTbCsi HA MHEHMS BeOylimx CneumanucTtoB no
obcyxgaemon npobneme.

8.2. TeKyLuMi KOHTPOJIb YCNeBaeMoCTu

B TeueHue cemecTtpa, NpoBOANTCH TEKYLMIA KOHTPOMb YCMEBAEMOCTM MO OUCLMMIIMHE, K KOTOPOMY
CTYOEHT A0IMKeH ObITb MOArOTOBIIEH.

OTcyTCcTBME NPONYCKOB ayaAUTOPHbIX 3aHATUN, akTUBHas paboTa Ha nabopaTopHbIX 3aHATUSAX, obLlee
BbINoNTHEHNe rpadmka y4ebHon paboTbl ABNSIOTCS OCHOBaAHUEM ANS NONyYeHUs MONOXUTENbHOW OLEHKM MO
TEKyLLEeMY KOHTPOIO.

B kayecTBe TeKyLLEero KOHTPOs MOXeT OblTb UCNOSb30BaH TECTOBbLIN KOHTPOSb. T€CT COCTOUT U3 He-
OonbLIOro KonmnyecTsa anemMeHTapHbIX BOMPOCOB MO OCHOBHbIM pasgernamMm AMCUMMIVHBIL: HenpaBuibHble
pelueHuns pasbnpaloTcst Ha CreaylLeM 3aHSATUK; YacToTa TECTMPOBaHUS onpeaenseTca npenogasartenem.

O6pa3sey 6uneTa no Tteme «Knaccudmkaumsa HeopraHn4eCKnx coeaAMHEeHNMN»

1. AM(bOTeprIM N OCHOBHbIM OKCMAaMn COOTBETCTBEHHO ABJIAIOTCA:

1) FeO wn SO, 3) ZnO u NO

2) A|203 n K20 4) Fe203 n CO

2. T'nppokena kanust 6yaeT B3auMoLeNCcTBOBaTh C KaabIM BELLECTBOM U3 Habopa:
1) NaOH, H,S04 K,O 3) NO,, Al(OH);, HCI

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

3. CKOMbKO KMCNOTHBIX OCTATKOB Y POCHOPHON KUCMOTHI?

1) 1 3) 3

2) 2 4) 4

4. Kak Ha3biBaeTca conb AIOH(CH3COO),?

1) AOwauetat ruapoantoMmnHms 3) aueTaT rmapoKcoantoMmHNs
2) purngpoadeTar antoMUHUS 4) aueTtaTt AUrMAPOKCOANOMUHUS

5. Ykasatb T1n gaHHou conu [Ni(OH)], SO,
1) kncnas 3) Q4BoKiHas
2) cpeaHsis 4) ocHoBHas

6. VI3 nepeyvncneHHbIX KUCNOTHbLIX OKCUOO0B HEe pearupyeT ¢ BOAOW ....

1) SO; 3) P,0s

7. MNpw HarpeBaHumn okcuaa xenesa (I) c okengom yrnepoga (ll) obpasyoTesa yrnekmucnbin ras w....
1) Fe 3) Fey,03

2) FeO 4) Fez0,4
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8. Kakoe BellecTBO Hao NpubaBnTb K HATPATY rMApPOKCOMarHus, 4Tobbl NpeBpaTUTb Ero B HUTPAT MarHmsa?
1) HNO; 3) MgO

OGpaszey 6unerta no Teme «OCHOBbI TEPMOAMHAMUKN»

1. HeBepHO, 4TO COrNacHoO BTOPOMY Hayany TepMONHAMUKM ...
1) Kng tennoson mawwuHbl Bceraa MeHblue eamHuubl (100%)
2) Tennosou achdekT obpaTHOM peakLmMm BonbLUe TeNNOBOro 3geKTa NPsIMON peakuum

3) B M30NUPOBAHHOW CUCTEME CAMOMNPOU3BOMBHO MAOYT NPOLIECCHI, CONMPOBOXAAILLMECS YBENUYEHEM
SHTpONUM
4) TennoTa camornpou3BOSIbHO NEPEXOAMUT OT Gonee HarpeToro Terna kK MeHee HarpeToMy

2. B kakom psigy ra3oobpasHble ranoreHoBogopoab! pacnonoXeHbl B MOpsAKe BO3paCTaHUSA UX CTOMKOCTN?
1) HF, HCI, HBr, HI 3) HCI, HF, HBr, HI
2) HI, HF, HCI, HBr 4) HI, HBr, HCI, HF

3. To TepmoxmmmyeckoMy ypaBHeHUo 2Cu + O, = 2CuO + 310 k)X BbIYMCNNTE KONIMYECTBO TEMMOTbI, Bbi-
AensoLlencs B pesynbsrate okucneHms 16 r megu.

1) 38,75 kx 3) 1240 kx

2) 77,5 kx 4) 2480 kOx

4. Yemy paBHa cTaHgapTHas aHTanbnusa obpasosaHus H,S (r), ecrnv ns3secteH TennoBomn ahdekT peakumm
€ro ropeHu4: 2H28(|—) + 302@—) = 2802(,—) + ZHZO(F); AHO = -1038Kﬂ.)K9

1) -499 kx 3) -40 kdx

2) -20 kdx 4) -1058 kx

5. Kaknm n3 ypaBHEHU MOXHO BOCMONb30BaTLCS NS pacdeTa U3MeHeHust aHTanbnum npouecca Al,Os +
3S03 = Aly(SO4)s; AHyp - ?

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

2)  AHx.p =AH°®PALO; — 3 AH® SOz — AH P Al(SO4),

3) AHx.p = AH®®Al(SOy4); — AH AlL,O; — 3 AH °®SO,

4)  AH x.p. = AH°® Al,(SO,); — AH P Al,O5 — AH ' SO;

O6paaeu 6uneta no Teme «O6LWMe 3aKOHOMEPHOCTU NPOTEeKaHUA XUMU4YeCKNX peaKu,Mﬁ»

1. MMpu yBenuyeHnn obLuero aaeneHns B 2 pasa CKOPOCTb arneMeHTapHown razosou peakuun 2NO + O, =
2NO, yBenMunTCca B ...... pas(a).
1) 2 2) 4 3) 6 4) 8

2. Ecnu npu yBenuueHun Temnepatypsbl ot 20 go 40°C CKOPOCTb peakuuu Bo3pocna B 9 pas, T0 3Ha4YeHune
TemnepaTypHoro KoadduuneHTa peakunm pasHo...
1) 2 2) 3 3) 6 4 9

3. [Ina cmelleHns pasHoBecus B cucteme Hyr) + S(1B) < H,S(r), AH =-21 kOx B CTOpPOHY 0b6pa3oBaHust
cepoBogopoaa Heobxoaumo ...

1) NoOHWM3UTL Temneparypy 3) NOHW3WTL AaBneHune

2) BBeCTU KaTanusartop 4) noBbICUTb OaBreHNe

4. Kakon pnan4eckmnin CMbICI1 KOHCTaHTbI CKOPOCTW peakumm?

1) BenunyunHa, XxapakTepuayoLLas peakUMOHHY CMOCOOHOCTL BELLECTB NpU AAHHOW KOHLEHTpauuu;

2) paBHa CKOPOCTU peaKLMu, ECINN KOHLLEHTPaLIMSA KaXaoro 13 pearmpyoLwmx BelwecTs paBHa 1 Monb/m;
3) paBHa CKOPOCTU peakumu, eCriv KOHLUEHTPaLMM pearmpyoLmx BELLECTB PaBHbl Mexay co0oW;

4) paBHa CKOPOCTU peaKkuun, eCnn NPOU3BELAEHME KOHLIEHTPALIMIA pearvpyoLmnx BELLECTB PaBHO eAnHULIE.

5. N3meHeHve faBneHuns He BNUSET Ha CMeLLieHNe PaBHOBECHS B CUCTEME...
1) C(1) + CO; (r) <> 2CO(r) 3) CO(r) + 2 Hy(r) <> CH3OH(r)
2) CO;(r) + Hy(r) <> CO(r) + H,O(r) 4) CO(r) + Cly(r) <> COCly(r)
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6. [ns cuctembl, HAXOAsLWENCs MPW NMOCTOSIHHBIX AaBNEHUM U TeMrnepaType, YCIoBUEM COCTOSIHUS PaBHO-
BECHs ABNSeTCs ...

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

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

7. Kakoe 13 npmBedeHHbIX BbIpaXeHWn COOTBETCTBYET 3aKOHY [eCTBYIOLLMX Macc NpsMon peakunn Fe,Ozy
+ 3CO(r) = ZFG(K) + 3C02(r)?

1) k- [Fe,04] - [COJ® 3) k-[COJ®

2) k- [Fe;03] - [CO] 4) k- [Fe,04°

O6paszey 6unerta no teme «PacTBoOpbI»

. 3J'IEKTp01'IVITbI - 9TO BelleCTBa, KOTopble...
HE paCTBOPUMbI B OpraHN4eCKnx pactBoputenax
AONCCOUMNPYIOT B paCTBOpeE Ui pacnjiaBe Ha NOHbI

pacTBOpuUMbI B BOAE

S

He NPOBOAAT 3MEKTPUYECKUIA TOK

. Ans ypaBHeHus peakuun CuSO, + KOH = ... cokpalweHHOe MOHHOE ypaBHEHUe MMeeT Bug...
. CuSO, + 20H = Cu(OH), + SO~

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

2K" +S0,% = K,S0,

Cu®* + 20H "= Cu(OH),

PLNEN

. Bpomug 6apusa BcTynuT B peakumnto obMeHa B BOAHOM pacTBOpE C ...
cynbcatom megum (Il) 3. rMApoOKCUOOM NUTus
xnopugom meam (I1) 4. a30THOW KMCNOTOM

N = w

4. Ona coegnHeHnin NH,OH 1 NH;NO; BepHo, 4T0 ...
1. 06a — cunbHble 3N1EKTPONUTDI

2. oba — cnabble aneKTponuThbI

3. TONbKO BTOPOE — CUITbHbIVA SNEKTPONUT

4. TONbKO NEPBOE — CUIbHbIA 3NEKTPONUT

¢}

. YKkaxxute npasurnbHoe BbipaxeHune Knyc rmapokcmaa xenesa (l11) no BTopon ctynexm:

_2[OH"][Fe™] . _[Fe™][OH"]" .

B oS 3 Kae2 = Irgomi1
_[OH T°[Fe™ ] _ [Fe(OH)* 1 [OH "]
2. Jqc2 — : 4. KﬂI/ICZ_ + )
[Fe(OH), ] [Fe(OH); |

06pa3eu 6uneTa no TteMe «OKUCNUTENLHO-BOCCTAaHOBUTENbHbIE peakunn»

1. B peakyumn chr207 + 3KN02 + 4H2304 = Cr2(804)3 + 3KN03 + KzSO4 + 4H20 OKUCNAeTCA UOH ...
1) SO, 3) NO,
2) Cr,0/ 4) K

2. O6wasa cymma koadMULNEHTOB B NEBOI YacTu ypaBHeHus peakumn Cu + H,SO4 (komy — CuSO,4 + SO,
+ H,0 paBHa ...

1) 3 3) 6

2) 4 4) 7

3. KoacbduuueHT nepen BocctaHoBUTENEM B ypaBHeHUn peakuuum |, + Cl, + H,O — HIO; + HCI paBeH
1) 1 3) 3

2) 2 4) 4

4. CynbuT HaTpusi MOXET NPOSIBNATbL B OKUCIIUTENTbHO-BOCCTAHOBUTENBHbIX PeaKLMsiX CBOMCTBA

1) TOnbKO OKMCNUTENS 3) HW OKUCNUTENS, HX BOCCTAHOBUTENS

2) TONbKO BOCCTaHOBMUTENS 4) 1 okucnuTens, N BOCCTaHOBUTENS
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5. BoccTtaHoBUTENbHbIE CBOMCTBA KENe3o NPOABMNAET B peakuunn:
1) FeO + H,S0, = FeSO, + H,0 3) Fe(OH), + 2HCI = FeCl, + 2H,0
2) 2FeCl, + Cl, = 2FeCly 4) FeCl, + 2NaOH = Fe(OH), + 2NaCl

O6pa3sey 6uneTa no TemMe «ANeMeHTbl OpraHM4Yeckom XMMnmn»

1. BewectBo coctaBa CsHjo B KOTOPOM aTOMbI CBA3aHbI TONBbKO S-CBA35IMU, HA3bIBAeTCH. ..
1) umknoneHTaH 3) neHteH -1
2) 2-metunbyrteH —1 4) neHTeH — 2

2. B psgy yrmeBogoponoB 3aTaH — 3TeH — 3TuH  AnvHa cBsAsm C-C
1) yBenuumBaetcs 3) He uameHsieTcs
2)  yMmeHbllaeTcs 4)  OT 3TaHa K 9TeHy yBenMuYnBaeTCcs, OT 3TeHa K
3TMHY YMEHbLUAeTCs

3. O6wasa hopmyna ankeHoB

1 ) CnH2n—6 3) CnH2n
2) CnHZn—Z 4) CnH2n+2
4. TecbnoH obpasyeTcs npu NoNMMepusaL MM MoHoMmepa, oopmyna KoToporo ...
2) CHF = CFZ 4) CFZ: C= CF2
5. Monumep, obpasyowucsa npyu nonumepusaunm MoHomepa CsHg, HasbiBaeTcs ...
1) nonuatunex 3) nonuadup
2) nonunponuneH 4)  nonucTupon

6. [na cMHTe3a CUHTETMYECKUX Kay4yKOB B Ka4eCTBE MOHOMEPOB HE UCMONbL3YeTCH. ..
1) 2-xnop-2, 3-6ytagueH 3) 1,3-6ytaamveH
2) 2-xnop-2, 3-6yTagueH cTMpon 4) dopmanbaerng

7. MNpouecc obpasoBaHns AUCYNbMUAHBIX MOCTUKOBLIX CBSI3EWN B CTPYKTYpE Kayyyka HasblBaeTcs. ..

1) BynkaHu3aumen 3) nonukoHAeHcauuewn
2) nonumepusaumnen 4) pedopmaumen

8.2.1 WWKANA U KPUTEPUU OLLEHUBAHUA
OTBETOB Ha BONMPOCHI PyGeXHOro KOHTPOns
- OLeHKa «OTMIMYHOY» BbICTaBnsieTcs obyyarolemycs, ecnm nonyveHo 6onee 81% npaBunbHbIX OTBETOB.
- OLlEHKa «XOpOoLLO» - nonyyeHo oT 71 no 80% npaBunbHbIX OTBETOB.
- OLleHKa «ygoBMneTBOpUTENbHO» - NonyyYeHo oT 61 4o 70% npaBurbHbIX OTBETOB.
- OLleHKa «HeydoBneTBOPUTENBHO» - NONy4YeHO MeHee 61% npaBunbHbIX OTBETOB.
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9. NMpomexyTo4yHas (cemecTpoBas) aTTecTaluma No Kypcy

9.1 HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOW aTTecTauum odyyarowmxcs no pesynbTataMm U3y4eHusi AUCLUNIUHDI.

1) penctBytowee «lonoxeHne o TeKyLEeM KOHTPOSe ycneBaeMoCTU, NPOMEXYTOYHON aTtTecTaumm obydato-
LmMxca no nporpammam Bbicliero obpasoBaHusa (6akanaspuat, crneuvanuTeT, Maructpatypa) U cpegHero
npodeccuoHansHoro obpasoBaHuns B Pr50Y BO Omckuimn FTAY »

9.2. OCHOBHbI€ XapaKTEPUCTUKMN
NPOMEXYTOYHOW aTTecTauumn oby4yaroLWwmnxcs No UToram U3y4eHus AUCLMUNIIVHGI

YyCTaHOBNEHNE YPOBHS JOCTUXKEHUS KaxabIM 06yyatowmmest Lenen
06y4eHMs1 Mo JaHHOM ANCLMUMIMHE, U3MOXKEHHbIX B N.1.1 HacTosiLero
OOKYMeHTa

Uenb
NMPOMEXYTOYHOW aTTecTaLum -

Popma

-~ 9K3aMeH
NPOMEXYTO4YHOU aTTeCcTauuu -

1) NoaroToBKa K 3k3aMeHY U caaya 3Kk3ameHa OCyLLEecTBsieTcs 3a
CYET y4eOHOro BpeMeHu (TpyAoEMKOCTM), OTBEAEHHOMO Ha 3K3ame-
HaLMOHHYI0 ceccuto Ans 06y4atoLLmMXCsl, CPOKM KOTOPOiA YCTaHaBMu-
BalOTCH NPUKA30M MO YHUBEPCUTETY

MecTo 3k3ameHa

B rpachmke y4eb6HOro npouecca:
2) pata, BpeMsi U MECTO NPOBEAEHNSA 3K3aMeHa onpeaensieTcs rpa-

(bVIKOM cAa4un 3K3aMeHOoB, yTBepXaaeMbiM AEeKaHOM BbllMyCKaloLlero

dakynbTeTa
dopma 3K3ameHa - lMucbmeHHbIU
Mpouenypa npoBegeHus 3k3ame- | NpeacraBreHa B OHAE OLEHOYHbIX CPEACTB N0 AUCLMNIIMHE

Ha -

1) npeacTtaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCLUMNINHE
2) oxBaTblBaeT pasgensl (B COOTBETCTBMM C M. 2.2 HACTOALLLEro o-
KyMeHTa)

dKk3amMeHaUMOHHaA nporpamma
no y4ye6HOM AUCLUNIINHE:

MeToguyeckue matepuansil,
onpeagensowue npoueaypbl oue- | NpeacTaBneHbl B POHAE OLEHOYHbIX CPEACTB MO AUCLMMNINHE
HUBaHUA 3HaHUW, YyMEHUN, HaBbl-
KOB:

9.3. 3akn4ynTenbHoe TeCTMpOBaHWe NO UTOram U3yyeHUs AUCLUUNIIUHDbI
Mo utoram nsyyYeHuss AUCLMNNMHBI, CTYOEHTbI MPOXOAAT 3aKrounuTernbHOe TecTupoBaHue. TecTupoBa-
Hue aBnsieTcs hopMOW KOHTPOMSA, HanpaBiEHHON Ha NPOBEPKY BraJeHUss TEPMUHONOMMYECKMM annapaTom,
COBPEMEHHBLIMU MHPOPMALMOHHBIMU TEXHONOTUAMU U KOHKPETHLIMU 3HAHMSIMK B 06nacTn oyHaaMeHTanb-
HbIX U MPUKNaAHbIX AUCLUMMIUH.

9.3.1 MoAaroToBKa K 3aKNOUYMTENbHOMY TECTUPOBaAHUIO NO UTOFraM U3YUYEeHUS AUCLMMITUHDI

TecTnpoBaHue ocyLlecTBNSEeTCA MO BCEM TeMaM 1 pasfernam OUCUUNIMHLI, BKMoYas TeMbl, BbIHO-
C/Mble Ha CaMOCTOSITENTbHOE N3yYeHue.

Mpouenypa TeCTUPOBaHUSA orpaHU4eHa BO BPeMEeHW 1 npeanornaraeT MakcuMarbHoe cocpefoToYe-
HWe CTyAEeHTa Ha BbINOMHEHUU TecTa, COAEpXaLLero HECKONbKO TECTOBbLIX 3a4aHUN.

YBaxaemble CTyaeHThbl!

Mpexae Yem NPUCTYNUTB K BINOSNIHEHWUIO 3a4aHNA BHUMATENBHO O3HAKOMbTECH C UHCTPYKLNEN:

1.01Beyass Ha Bonpoc C BbIOOPOM NPaBWMLHOTO OTBETa, MPaBWIbHbIA, Ha Balw B3rnsg, OTBeT
(oTBETLI) 0O6BEOUTE B KPYXKOK.

2.B 3agaHunAxX OTKpbITON (POpMbl BNULLIMTE OTBET B MPOMNYCK.

3.B 3agaHusax Ha COOTBETCTBME 3anofHWUTE Tabnumuy.

4.B 3agaHuvsax Ha NpaBUIbHYIO NOcneaoBaTenbHOCTb BNULLUTE NOPSIAKOBLIA HOMEP B KBagpar.

5.Bpems Ha BbInoriHeHue tecta — 60 MUHYT

6.3a kaxgbln BepHbIM oTBeT Bbl monyyaete 1 6ann, 3a HeBepHbii — 0 Gannos. MakcumanbHoe
KONMYecTBO nomnyyeHHbix 6annos 20.

XXenaem ypauu!

TecTnpoBaHue NpPOBOAUTCS B NMUCbMEHHOW dopMe (Ha BGymakHOM HocuTene). TecT BKMYaeT B
ceba 20 BonpocoB. Bpemsi, oTBOAMMOe Ha BhbINOMHeEHWe Tecta - 60 mMuHyT. B kaxabii BapuaHT Tecta
BKIMOYAKOTCA BOMPOCHI B CriefyoLeM COOTHOLLEeHUN: 3akpbiTble (OAMHOYHBIN BbiIGop) — 25-30%, 3akpbiTble
(MHOXecTBeHHbIN BblIbop) — 25-30%, OTKpbIThle — 25-30%, Ha ynopsigoyeHne u cootBeTcTBne — 5-10%.

Ha TecTMpoBaHue BbIHOCKTCA MO 2-3 BONpOCca 13 KaXaoro pasgena aMcumnnimvHbl.
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BnaHk TecTta
Obpasey
depepanbHOe rocygapcTBeHHOE GLomMKeTHOe 0bpa3oBaTENbHOE YUPEXAEHNE BbICLLENO
o6pasoBaHus

«OMCKuMIA rocyaapCTBEHHbIN arpapHbin yHuBepcuteT umenun MN.A. CtoneinuHa»

TeCTVIpOBaHVIe Nno nToram OCBOEHUSA AUCLUMNIUHBbI «XUMUA»

(017 [e] rpynna

OaTa
BapuaHT Ne 1

1. YUemy paBHa KOHUEHTpauusa MoHOB Boaopoaa B pactBope KOH ¢ koHueHTpaumen 0,01
Monb/n, npu ycnosvwl, yto KOH nonHocTbl0 NpoauccoumumpoBan
A. 10™ monb/n B. 102 Mmonb/n C. 10 monb/n D. 107 monb/n. E. 10™ monb/n.

2. Onpepgenute TUN XMMUYECKOMN CBA3U B MoneKkyrne 6pomuaa kanusa (KBr)
A. noHHas B. meTannuyeckas C. koBaneHTHas HenonspHas
D. KoBaneHTHas nonsipHas E. BogopoaHas

3. Kak nsmenurtcsa ckopoctb peakuumn N, (r)+20; =2NO; ), ecnu yBenn4nTb KOHUEHTpauuio
Kucnopopa B 5 pas.

A. ysennuutca B 10 pas B. ymeHbLunTCA B 5 pas C. ymeHbLlmTcs B 50 pas

D. yBenunuutcs B 25 pas E. ysennuutca B 15 pas

4. Kakon cpakTop OKasbiBaeT BNUsIHUE Ha CMelleHMe paBHoBecus BneBo: 2 S0,+0, <
2S05;+Q

A. NOHWXeHne TemnepaTtypbl B. noHwxeHune koHueHTpauun SO,

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

5. PaccuuTtante HoOpManbHYH KOHLeHTpauuo pacTtBopa optocgochopHOM KACNOTbI C MonsAp-
HOM KOHUeHTpauuen 0,5 monb/n.

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

6. Yemy paBHa macca cepHoM kucnotbl B 200 mn pacTtBopa C HOpManbHOMW KOHLUEHTpauuen
0,5 monb 3kB/n?

A.4,9r; B.1,2r; C. 3,5r; D. 2,8r; E. 6,7r.

7. B kakom o6beme 0,2 H pacTBOpa copgepxutca 120 r CuSO,?

8. YKaXkuTe peakuuio cpeabl LesIo4YHOro pacTeopa.

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

9. B kakoMm U3 NnpuBeAeHHbIX COeAMHEHUI XNOop NPOSABMsSET CBOMCTBA TONbKO okucnutens?
A. HCIO, B. HCIO; C. HC; D. HCIO E. Cl,

10. Kakom 13 npMBeAeHHbIX NPOLIECCOB NpeacTaBnseT coboi BOCCTaHOBIIEHNE?

A Cr¥scr®; B. N> 5 N*% C. P¥'5pP°T;

D. As > As*: E. Si’*>sSi*"

11. B KkakoM 13 NpuBeAEHHbIX COeANHEHUN MapraHel NPosiBNsieT CBOUCTBa TONbKO OKWUCNN-
Tena?

A. MnO, B. Mn(OH), C. K;MnO, D. MnCl, E. KMnO,
12. Kakow 13 npuBeaeHHbIX NpoLeccoB npeacTaBnsieT cobon okucneHne?

A. S s° B.P*" > P3"; C.N°" "5 N?%;

D. I, 21" ; E. Sn**—>sn?*

13. Nop6epute koadpcpnumneHTbl B cxeme OBP:
H,C,0, + KMnO, + H,SO, — COZ + MnSO, + K,SO, + H,O

14. OkucnuTenb — 3TO aTOM, MOJieKyna UM UOH, KOTOpPbIN
A. yBENMYMBAET CBOK CTEMNEHb OKUCIEHUS B. npyHMMaeT aneKkTpoHbI
C. oToaeT aneKTpOoHbI D. n3ameHsiIeT CBOIO CTENEHb OKUCNEHUS
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E. yMeHbLUaEeT CTNeHb 0encrneHus

15. KoachdmumeHT nepes MoneKynon OKUCNUTENS B YypaBHEHUMU peakuumn
KMnO, + Na,SO3; + H,SO, — MnSO, + Na,SO, + K,SO, + Hzo paBeH ...

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

16. CKOnbKO rpamMMoOB LIMHKa BbIAENUTCA Ha KaToAde, ecnu vyepes pacTtBop xrnopuaa umHka (1)
nponyckaTtb TOK cunoun 3 A B TeueHue 3217 cekyHp?

A650 B325 C3,25 D65 E13,0

17. OnpepennuTb NocnefoBaTefiIbHOCTb BOCCTAHOBJIEHMA KaTUOHOB NpU 3J1IeKTponun3e CooT-
BeTcTBYyoWMX conen: Mg® (1), AP (2), zn* (3), Fe** (4), Ag” (5).

A12345 B54321 C13245 D14352 E25431

18. Kakon meTtann MOXHO NPUMEHUTb B Ka4yeCcTBe aHOAHOIro NOKPbLITUA ONA 3aWMTbl M3genus
n3 xene3a (EO(Fe2+/ Fe)= -0,44 B) ot koppo3umn?

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

E onoso E0(Sn2+/ Sn)= -0,136 B

19. BewecTBO X Npu onpeAenieHHbIX YCNOBUAX MOXeT pearMpoBaTb U C XJIOPOBOAOPOAOM, U
c 6pomHon Bogon. Kakoe 3ato BewecTBo?

A. C,H, C. CHsNH,

B. Cu(OH), D. CgHsOH

20. MpeBpalleHne 6yTaHa B 6yTeH OTHOCUTCS K peakuumn
A. nonumepusaumm C. pernapupoBaHus

B. permpgpartaumu D. wusomepusauum

9.3.2 Wkana n kputepun oueHNBaHUsA
OTBETOB Ha TeCTOBble BOMPOCHI TECTUPOBAHMA NO UTOramM OCBOEHUA AUCLUMNIMNHbI

- OUEHKa «omJ/Iu4HO» BbICTaBNAETCA obyyatoemycs, ecnu nonydeHo 6onee 91% npaBumnbHbIX OT-
BETOB.

- OUeHKa «Xopolwoy - norny4veHo ot 76 o 90% npaBunbHbIX OTBETOB.

- oyeHKa «ydoeriemeopumeribHo» - nony4veHo ot 61 0o 75% npaBunbHbIX OTBETOB.

- OUEHKa «HeydoeiemeopumesibHO» - nNonydeHo meHee 60% NpaBWIbHBIX OTBETOB.

9.4 MNepeyeHb NPUMEPHbLIX BOMPOCOB K 3K3aMeHy

1. CoBpeMeHHble NpeAcTaBneHns o CTPOEHUN aToMa.

2. MpuHUMNBI NoCcnegoBaTENBHOMO 3anOfTHEHNUS aTOMHbIX opbOuTanein. cBA3su.

3. Cnocobbl NnepekpbiBaHUS aTOMHbIX opbuTanen npu obpa3oBaHMM KOBANEHTHbIX CBA3eW: O-, TT-, O-

4. 3akoH akBuBaneHToB. OnpegeneHne NoHATUS MOMb 3KBMBAreHTOB BellecTBa. Kak BbluMcnseTcs Morb
3KBUBASIEHTOB KUCIOT Y OCHOBaHUN?

5. Tepuoagnyecknin 3akoH [. 1. MeHaeneesa: nepnognyeckn N3aMeHsILWmnecs XxapakTepucTukn 1 CBOMCTBa
3/1EMEHTOB.

6. OCHOBHblE XapaKTEPUCTUKN XUMUYECKOWN CBSA3M: HaMpPaBfEHHOCTb, HACbILLAEeMOCTb, NONAPHOCTbL M NOSs-
pU3yemMocTb.

7. loHHasa n meTtannu4yeckas caasn. [NpueecTn npumepsl. [laTb OCHOBHbIE XapakTePUCTUKN CBA3EN.

8. Cnocobbl 06pa3oBaHMs KOBaneHTHOM cBsA3uW. [puBecTy npumepsl.

9. OCHOBHbIE MOHATUA XUMWYECKON TEPMOAMHAMUKMK: TEMMNOBON A(PEKT peakuun, BHYTPEHHSS 3Heprus u
HTanbnNus.

10. XvMmnueckasa kKnHeTuka. 3aBUCUMOCTb CKOPOCTU XUMUYECKOW peakuun oT TemnepaTypbl. QHEprus aktu-
BaLMN XUMUYECKOW peakLnn.

11. CKOpOCTb FOMOrEHHbIX XUMUYECKNX peakunin. OCHOBHOE ypaBHEHMNE XUMUNYECKOWN KUHETUKN.

12. PactBopbl

13. Cnocobbl BblpaXXeHUs1 KOHLIEHTPAaL MM pacTBOPOB.

14. PacTBOpbl CUMbHbIX 9NEKTPONUTOB. AKTUBHOCTb N KOIMULMEHT aKTUBHOCTU, MOHHAA CuUla pacTBOPOB.
15. PacTBopbl cnabbix anekTponuTtoB? KoHCTaHTa 1 cTeneHb guccounaunm criabbix S1eKTposiMToB.

16. Bopa kak cnabbii anektponut. loHHoe npousseaeHue Bogpl: pH n pOH.
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17. 3aBMCMMOCTb CTeneHn auccoumauumn cnaboro anekTponuTa OT KOHUEHTpauun, BIUSHUE OQHOUMEHHbIX

WOHOB 1 TemnepaTypbl.

18. T'mpponua conen. Tunbl rmgponusa conen. CteneHb rMaponmaa.

19. OkncneHne, BocctaHoBneHune. OkMcnuTens, BoccTaHoBUTeNb. OnpeneneHne NoHATUN.

20. Tunbl OKNCRINTENBHO-BOCCTAHOBUTESbHBIX peakuui. MNpmuBecTtn npnumepsl.

21. MeToabl HaxXOXAeHUs cTexnoMmeTpuyecknx koadpduumentos B OBP. MeTton anektpoHHoro 6anaHca.

22. [anbBaHWYECKME 3NEMEHTbI. DNEeKTponus

23. Kopposus. Cnocobbl 3aLuTbl OT KOPPO3UMK.

24. AHanuTtudeckas xumusi. MeTtoabl aHanumaa.

25. KadectBeHHbI aHanu3. Knaccudumkaumsa katnoHoB. KauyecTBeHHbIe peakumn Ha aHUOHBI.

26. Knaccudumkaumsa aHnoHoB. KavyecTBeHHbIe peakuumn Ha aHUOHBI.

27. Knaccudukauma MeTofoB KONMYeCcTBEHHOro aHanuaa. 'paBuMeTpudeckuin 1 TUTPUMETPUYECKUI aHanus,
UX CpaBHUTENbHbIE XapaKTEPUCTUKN.

28. PactBopumMocTb. BnusiHme pasnuyHbix hakTOpoB Ha pacTBOPMMOCTb Ocagka: fobaBreHne anekTponu-

TOB, cogepXXalmnx OOQHOUMEHHbIE UOHbI, HE COAepXallMX OAHOUMEHHbIE UOHbI, KNCIIOTHOCTb Cpeabl, TeMne-

paTtypa.

29. TutpumeTpuyeckun aHanms. CywHocTb metoaa. OCHOBHbIE MOHATUS: TUTPOBAHWE, TUTPOBAHHbLIA pac-

TBOp, TOYKA 3KBMBANEHTHOCTU. TpeboBaHuMs K peakunsam B TUTPUMETPUHECKOM aHanumse.

30. Knaccudpmkauma meToaos TUTPUMETPUN: MO TUMY peakumun, No MeToay, No cnocoby TUTPOBaHMUS.

31. OcHOBHble pacyeTHble POPMYIbl TUTPUMETPUYECKOrO aHanu3a npym NPSMOM U KOCBEHHOM TUTPOBaHWK

32. Cnocobbl BblpaXeHUs KOHUEHTpauMn B aHanuTUYecKon Xumun. TUTp no onpegenseMomMy BeLLecTBy.

MonpaBoYHbIN KO3PDULMEHT TUTPAHTA.

33. MeTtoga HenTpanm3sauun. CylHoOCTb MeToAa. ALMAMMETPUS U ankanumeTpus.

34. Metoa pepokcumeTpun. Ero cywHoctb, knaccudwukauus. TpeboBanust K peakumsam. OkucnutenbHo-

BOCCT@HOBMWTESbHbIE NOTEHUMArbI, BMUSAHNE HA HUX Pa3NnYHbIX (DaKTOpPOB.

35. MNepmaHraHatomeTpusi. Pabounin n ctaHgapTHble pacTBOpbl B MeTode. YCTaHOBIEHWE 3KBMBANEHTHbIX

macc.

36. Metoag ocagutenbHoro TUTpoBaHusi. CylHOCTb, Krnaccudwukauus metogda, TpeboBaHMs K peakuusm.

Knaccuduvkauusa metogoB ocagntenbHOro TUTPOBAHKS.

37. Komnnekcumetpus. CywHOCTb MeTodoB, TpeboBaHus K peakumsam. Knaccudumkauma metogos komnnek-

CUMETPUYECKOTO TUTPOBAHUSA. NOHATUSA O KOMNEKCoHax, ux npemmyliectsa. TpunoH b, ocobeHHOCTM ero

XrMmyeckoro ctpoeHus. Cnocobbl PUKCMPOBaAHNS TOYKU IKBMBANEHTHOCTM B KOMMMeKcoHoMeTpun. Metann-

WNHOWKaTOPBbI.

38. XecTkocTb NpMpoaHbIX BoA. Brabl xxecTkocTh, cnocobbl Ux ycTpaHeHusa. Onpepenenne obLuen XecTKo-

CTW BOAbI TPUITOHOMETPUYECKUM METOLOM.

39. TeopeTnyeckme OCHOBbI OpraHNYecKkor XuUmun. MNMpocTpaHCTBEHHOE CTPOEHWE OpPraHWYecKux coeguvHe-

HWUIA. NI3oMepus opraHnyYecknx CoeguHeHUN. Tunbl XMMUYECKNX CBA3EN B OPraHNYeCKMX COeAMHEHMUAX. Dnek-

TPOHHbIE 3dhhEKTHI 3aMeCTUTENEN.

40. YrneBogopogapl: ArikaHbl. AnkeHbl. AnkuHbl. ArkagneHbl. Cnocobbl NonyyYeHusl, XMMNYecKMe CBOMCTBA.

41. ApeHbl. lMoHATMe 06 apoMaTUYHOCTH, CTpoeHue apeHoB. [lonyyeHne 6eH3ona u ero romonoros. dusu-

Yyeckne, XMMn4eckme CBonCTBa.

42. CnupTbl. Onpegenexuve, knaccudukauns, nsomepusi, HomeHknaTtypa. Metogel nonyyeHuns. dusunyeckue,

XUMMYECKNEe CBOUCTBA.

43. ®eHonbl. OnpepeneHve, cTpoeHue, knaccudukaums, HOMeHknaTtypa, nsomepus. PU3MKo-xmmmyeckue

CcBOMCTBA.

44. Anbgervabl n KeToHbl. Knaccudwukaumsi, HOMeHKNaTtypa, oTaenbHble NPeACTaBUTENM U UX 3HAYEHNE.

dunanyeckne n XMMUYeCKne CBONCTBA.

45. KapboHoBble KMCMOTbl M Mx npousBogHble. OnpepenerHve. Knaccudpukauus, HomeHknaTtypa. MeTtogbl

nony4yexus. Pusunyeckme cBonNCTBa. XMMMU4eCckMe CBONCTBA.

46. YrneBogpl. PacnpocTtpaHeHnune B npupoge, buonorudeckasi ponb, kKnaccudumkaumsa no Yncny yrineBoaHbIX

ocTaTkoB (MOHOCaxapuabl, nonvcaxapugsl). Pusmnyeckme n xMMmMyeckme CBOMCTBaA MOHOCaxapuaoB, Ancaxa-

puooB (BOCCTaHaBMMBAlOLWIMX M HeBOCCTaHaBnueawwmx). Fomo- u retepononucaxapugpl. OTAenbHble

npeacTaBUTENW, pacnpocTpaHeHne B NpUpoae, 3HayeHne.

47. AMnHocoeauHeHus. AMUHbI. AMUHOKUCAOTBI. Knaccudukauus, nsomepusi, HomeHknartypa. PacnpocTpa-

HeHne B npupode. 3aMeHuUMble M He3aMeHMMble aMWHOKUCAOThI. Cnocobbl nonydeHuss U PU3NKo-

XUMUYECKME CBONCTBA aMUHOKUCTIOT.

48. benkn. Onpepgenexne, Knaccupukauus, pacnpocTpaHeHne B Npupoae, 3HadeHne B NpoLecce XusHene-

ATENbHOCTM XMBOTHBIX U PACTUTENbHBLIX OpPraHM3moB. Pusnyeckme n xummudeckne ceoncTea Genkos. LiBeT-

Hble (Ka4eCTBEHHbIE) peakLn Ha Genku.

O6pasewy
depepanbHoOe rocygapcTBeHHOe GlomKeTHOE 0bpa3oBaTeribHOE yYpexaeHme
BbicLLEro obpasoBaHus
«OMCKMIN rocyaapCTBEHHbIN arpapHbi yHnBepcuteT uMmenu MNM.A. CtonbinnHa»
Kadegpa matemaTnyeckmx U eCTECTBEHHOHAYYHbIX ANCUUNIIVH
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3K3AMEHALIMOHHbIW BUNET Nel
no aucumnnnuHe «Xumusa»

1. OKMCNNTENBbHO-BOCCTAHOBUTENbHbIE CBOMCTBA 3MEMEHTOB. 3aKOHOMEPHOCTb M3MEHEHUS OKUCHU-
TENbHO-BOCCTAaHOBUTENbHbLIX CBONCTB 3NEMEHTOB B nepuogax u rpynnax. Metannuyeckne un Hemetannuye-
CKue anemeHTbl B nepunogudeckon cucteme .M. Mengeneesa.

2. Onektponu3. CywWHOCTb npouecca anekTponusa. fsneHne nepeHanpsbkeHus. MNoHsaTue 06 uHepT-
HbIX (HEpacTBOPUMBIX) U aKTUBHbIX (PacTBOPUMbIX) aHOAAX.

3. CocTaBbTe ypaBHEHUsT peakumii, KOTOpble HY)KHO NPOBECTU Afsl OCYLLECTBEHUS cCneayowmx npe-
BpaLleHUn:

Be — BeCl, — Be(OH), — Na,[Be(OH),] — BeSO,. lNpnBeanTe Ha3BaHUSA NCXOOHbIX COEQUHEHUIA U NPO-
OYKTOB peakuuu.

9.4.1 WKANA U KPUTEPUN OLLEHNBAHUA

PesynbTtaTbl 3k3amMeHa onpeaensitoT oLeHKaMu «OTIIMYHOY», «XOPOLLUO», «yAOBNETBOPUTENBHOY», «HE-
YOOBNETBOPUTENBHOY» 1 0OBABNSAIOT B AEHb dK3aMeHa:
- OUEHKY «OMJUYHO» BbICTaBMsOT obydvatolleMycsl 3a TMOMHOe W MPOYHOe 3HaHWE MPOrpamMMHOro
mMaTepuana B 3agaHHOM 06beMe;
- OLEHKa «XOpowo» CTaBUTCA oOydalollemycsi 3a MpPOYHOEe 3HaHWMEe MPOrpaMMHOI0 Martepuana npu
Mario3HaunUTENbHbIX HETOYHOCTSIX;
- OLEHKa «ydoeiemeopumernibHo» CTaBuTCs obyyarowemycs 3a 3HaHWe MaTepuana ¢ npobenamm, HETOYHO-
CTAMU, owmnBKamm, Npu OTCYTCTBUM NMOHUMAHWNSI OCHOBHbIX MOHSATUIA;
- OLEHKY «HEey[OOBNETBOPUTENBHO» BbICTABMAIOT 06YyYaloLLEeMyCsl 32 HE3HaHNe OCHOBHbIX MOHSTUN, rpybble
OLLMBKK, HU3KYIO XUMUYECKYIO KYNbTYpY.

BbICTaBneHMe oueHkn OCyLLEeCTBMAETCA C y4eTOM ONucaHusl nokasaTernen, KpUTepUeB M LUKan OLeHUBaHWs
KOMMETeHLMA No ANCLMMNUHE, NpeacTaBneHHbIX B Tabnuue 1.2

10. UHdbopmaumnoHHOE M MeToanYecKkoe obecnevyeHne y4ebHOro npouecca no AuUCLUNIIMHE

B cooTBeTCTBMM C OEWCTBYHOLLUMMM FOCYOAPCTBEHHbIMU TpebOBaHUSIMU  ANSA peanusauun y4ebHoro
npovecca no avcumniuHe obecneymnBatoLLeln kadeapor paspabaTbiBaeTcs 1 NOCTOSIHHO COBEPLUEHCTBYETCS
y4ebHo-meToam4eckun komnnekc (YMK[), cooTBeTCTByHOLMIA AaHHOW paboYven nporpaMMe 1 npunaraembii
K Hen. Mpu paspaboTtke YMKI kacdheapa pyKoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TPeOOBaHUSAMU
K ero CTpykType, cogepxaHuto u oopmneHuto. B coctaB YMK[ BxoOAaT nepeuyncrieHHble HUxe n apyrue
WUCTOYHUKKN Y4eBHOM 1 y4ebHO-MeToanYEeCcKon Hpopmaumn, cpeactasa HarnsigHOCTY.

OnekTpoHHasa Bepcus akTtyanbHoro YMKI, agantupoBaHHasd Ans obyyalowmxcsi, BbICTaBnseTcs B
UHOopMaLMOHHO-06pa3oBaTenbHON cpeae yHuBepcuTeTa.
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