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1 Heasb, nu1aHupyeMblie pe3yabTaTbl 00y4eHHs M0 JMCUHUILIHHE (MOLYII0)

Henbto aucHUIUIMHBL sBIsSETCS (HOPMHUPOBAHME UATIEKTUKO-MATEPUAIUCTHUYECKOTO MHUPOBO33PEHMUS,
BbIpabOTKa HAYYHOTO B3IVIs/a Ha MUpP, (OPMHUPOBAHHE COBPEMEHHOIO HAy4HOTO IPEJCTaBICHHUS O MaTepuu U
¢dopmax ee JBUKEHHS, O BEIIECTBE KaK OJHOM M3 BHJIOB JIBIXKYIIEHCS MaTepUH, O MEXaHU3ME MPEBPALLECHUS
XUMHUYECKUX COEAUHEHMH, (DOpMHpOBaHMS 3HAHUN, YCMEHMH M HaBBIKOB, HEOOXOAUMBIX MJI pEHICHUS
npo¢eCCHOHANIBHBIX 3a/1a4

OcHoBHBIE 337Ja4ll XUMUYECKON OJATOTOBKH 3aKJIFOUAOTCS:

- B OCBOCHUH (PyHIaMEHTAIBHBIX OCHOB XUMUYECKOH HAyKH;

JlaGopaTopHBbIi MPAKTUKYM MPUBUBAET HABBIKU IKCIIEPUMEHTAIbHONU PaOOThI U YUHT:

- 00BSICHATH XUMHUYECKHE CBOWCTBA aTOMOB B 3aBUCUMOCTH OT CTPOEHUS UX JIEKTPOHHBIX 000JI0UEK;

- npuMeHATh NpuHuun Jle-1llarense K XUMUYECKUM PaBHOBECHSIM;

- MCII0JIb30BaTh BEJINYMHBI KOHCTAHT AUCCOLMALIMU JUIS XapaKTEPUCTUKH CHUJIbI AJIEKTPOJIUTA;

- MCIIOJIb30BATh BEJIMYMHBI CTAHJIAPTHBIX AIEKTPOJHBIX MOTEHIUAIOB ISl ONpPENEIeHUs] OKUCIUTENbHO-
BOCCTaHOBMTEJIBHBIX IPOLIECCOB;

- YMETb I0JIb30BaThCsl 3HAUEHUSIMU TEPMOAMHAMUYECKHUX OTEHIIMAJIOB JUIsl OLIEHKH CaMOIIPOU3BOJIBHOTO
IIPOTEKaHUs MPOIIECCOB;

- IPOU3BOJUTH AHATTUTUYECKUE PACUETHI

[InanupyembiMH pe3yabraTaMd OOyuY€HHMs MO JUCLMIUIMHE (MOIYNIO), SBJSIOTCS 3HAHMS, YMEHMS,
HaBbIKU. llepeueHb MIaHUPYEMBIX pe3yJIbTaToB OOy4YeHHMsS MO JUCHUIUIMHE (MOIYNI0), COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3ysIbTaTaMu OCBOEHUsI 00pa30BaTeIbHON IPOrpaMMBl, IIPEICTaBIEH B Tadbnuue 1.

Tabmuua 1 — Komnerenuuu, popMupyembie B pe3ylbTaTe U3y4eHUs JUCIUILTUHBL (MOTYIIS)

Kon n Pesynbrarel 00y4eHUS IO AUCITUTLTHHE
Haszsarwne OITOIT Ko u (bopMyIHpoBKa
BO, (dhopmyTHpOBKa HMHIMKAToOpa Kon
COKpaIICHHOC KOMIIETEHI[UH AOCTIKCHIA pe3ynb DopMyIMpOBKA Pe3ysbTaTa
KOMIIETEHIIH rarta
23.03.03 OIIK-1 : Cnocoben OIIK-1.1k : P/l 3HaHue | (yHIAMEHTaJbHBIX Pa3/eoB XUMUU
«Okcnayaranusi | IPUMEHSTh IIpumenser B 00BeMe, HeOOXOANMOM ISt
TPaHCHOPTHO- €CTECTBEHHOHAYYHBIE | €CTECTBEHHOHAyUHBIE OCBOEHUS] XUMHUYECKUX OCHOB IIPH
TEXHOJIOTHYECKHUX | M OOIIEHH)KEHEpHbIE | 3HaHHS Kak penieHun npodeccHoHaIbHBIXD
MAIlUH U 3HAHUS, METOABI COBOKYITHOCTb 3a1a4
KOMILUIEKCOB» MaTeMaTu4ecKoro MO3HAHUS PII2 VMCHHE | AeNaTh MpOCTEHIIIeE ONCHKH H
(B-5M) aHamsa n OOBEKTHBHEIX pacdeTsl JyIs aHAIN3a XUMAIECKIX
MOJCIHPOBAHU B 3aKOHOB IIPUPOJIBI 1 SABIEHHIH B HCTIOMB3yeMOit
npodeccroHaIbHON COIEUCTBYET UX ATIAPATYPE 1 TEXHOMOTHUECKIX
JIeSITETbHOCTH MPaKTUIECKOMY nporreccax
UCTIOJIb30BaHUIO JIs
pereH s Pa3 HaBbik | BBINOIHEHHS OCHOBHBIX
PO eCCHOHATBHBIX XMUMHYECKUX JIa0OPaTOPHBIX
3amau oreparui

2 MecTto qucuunannbl (MoayJst) B crpykrype OIIOII

JuctunauHa «XUMHS» OTHOCHTCS K 00S3aTelbHOM 4acTu ydyeOHoro muiaHa, brmok 1 JlucruriuHbl
(Momynu). JucuumnimHa OasWpyercs HAa KOMIETCHIMSX, CHOPMUPOBAHHBIX Ha TMPEABIAYIIEM ypPOBHE
00pa3oBaHuUsl.



3. O6beM QUCHUILUIHHBI (MOIYJIS)

OO0BeM TUCIMITUIMHBI (MOIYJISI) B 3aUETHBIX CAMHHUIAX C YKa3aHHEM KOJIMYECTBA aKaJeMHYCCKUX YacoB,
BBIJICTICHHBIX Ha KOHTAaKTHYIO paboTy ¢ oOydaromumMucs (o BUAaM y4eOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
pabory, npuBe/eH B Tabnuie 2.

Tabmuma 2 — O61Iast Tpy10eMKOCTh TUCITUTUTHHBI

Tpyno- .
EMKOCT O0beM KOHTAKTHOM paboThI (4ac)
Cemecrp
Hazpanue OITOII Popwva Yacts (020) Breaynu- dopma
o0yue- WK Kype AynuropHas CPC arrec-
BO YII TOpHAas
HUS (3P0, 3E B Taluu
0300) G-E) cero
JIeK. npax. na0. A KCP
23.03.03
DKcmTyaranus
[paHcriopTHo- 0®0 51.B 1 2 37 18 0 18 1 0 35 3
TEXHOJOTHYECKUX
MalInH 1
KOMIIICKCOB

4 CTpyKTypa U colep:KaHHue JUCHUILIMHBI (MOXYJISA)

4.1 CTpykTypa IucHUNINHBI (MoayJist) aiast QPO

Temarnueckuii IUIaH, OTpaXAIOMIMKA COIEp)KaHWE JUCHUIUIUHBI (IepeuyeHb pas3ieloB M TeM),
CTPYKTYpUPOBAaHHOE 110 BU/IaM YYEOHBIX 3aHATHI C YKa3aHUEM UX 0OBEMOB B COOTBETCTBUH C yUEOHBIM ILTAHOM,
npuBejieH B Tabnuie 3.1

Tabmuma 3.1 — Pa3gensl TucHMIIMHbL (MOAYMS), BUABI y4EOHOM AEATENbHOCTH M (HOPMBI TEKYIIEro
koHTposs At ODPO

Kox pe- Koi-Bo wacoB, oTBe/IeHHOE Ha Dopma
Ne Ha3Banue Tembl 3yJbTara
obyuenms Jex pakt J1a6 CPC TEKYIIETO KOHTPOJIA

BBenenue B aucuIminHy. PII1, P12 CobecenoBanue, 3aIuTa
1 | Knaccel HeopraHu4ecKux P’213 ’ 4 0 2 7 OTYeTa M0 J1a60paTOpHOM

COCJIMHEHHIT pabore

PII1, PII2. CobecenoBaHue, 3ammai
2 | ATOMHO-MOJIEKYJISIPHOE YUEHUE PII3 2 0 2 7 OTYeTa 110 J1abopaTopHOit
pabore

Crpoene atoma i PIIL, PI2. CobecenoBanne, peleHue
3 | nmepuonuueckas cucrema PI12, P12, 4 0 2 7 3aiad, 3amHT% oraera o

anemenToB JI.11. Menneneesa P13 naboparoproii pagore,

3ammra pedepara

Teopust pactBopoB. OCHOBHEIE PII1, PI2 CobecenoBanue, pelieHne
4 | 3aKOHOMEPHOCTH MPOTEKAHUS PI[2’ PZB, 4 0 4 7 3a/1a4, 3aIUTa OTYETA 110

XUMHUYECKHX MIPOIIECCOB ’ nabopatopHoii paboTte

OKHCIIUTENTBHO- PILI PI2 CobecenoBanue, pelieHne
5 | BoccranoBuTENbHBIE U PI[Z’ P)13’ 4 0 8 7 3a/1a4, 3a1(UTa OTYETA I10

ANEKTPOXHUMHUUYECKHE MTPOLECCHI ’ nabopatopHoi pabote

Hroro no Tadnnue 18 0 18 35

4.2 Conep:xaHue pa3iejoB U TeM TUCHUILTUHBI (MoayJis) aiasgs OPO

Tema 1 Bseoenue 6 oucyuniuny. Knaccer neopeanuyeckux coeourenuil.

Conepxxanue Tembl: Benenune B qucnumiuny. IIpeamer, 3agaun u metoas! XxuMuu. [IpocTsie U cloxHbIE
BeulecTBa. Kiaccudukamuss mnpocThIX M CIOKHBIX — BemiecTB. Oxcuabl.  Knaccudukanus  OKCHIOB.
Heconeobpa3yroue u coneobOpasyronme okcuabl. Kinaccudukanus coneodpasyromux okcuaos. Ilonydyenue u
XUMUYeckre cBoicTBa okcunoB. OcHoBanus. Knaccupukamuss ocHoBanuid. IlodmydeHue oOCHOBaHMIA.
XUMHUYECKHE CBOMCTBA WIENOYel, HEPAacTBOPUMBIX M aMmdorepHbIx ocHoBanuil. Kucnorel. Kiaccuduxanms
kucyoT. [lomydenne kuciaor. Xumudeckue cBorictBa kucioT. Comu. Knaccuduxamus coneit. CpenHue, KUCIBIE,



ocHOBHbIE conu. CrmocoObl WX TONYyYEeHHs] M XHMHYEeCKHe cBoicTBa. KomruiekcHbie coeauHeHus. Ux
o0Opa3oBaHue U cTpoeHHe. BHyTpeHHsAS u BHENHSs chephbl KOMILIEKCHOTO coenHeHus. CBA3b XUMUU C APYyTUMU
HayKamHu.

@opMbl M METOABI IMPOBEACHUS 3aHATUA MO TEeMe, INpPUMEHSEMble 00pa30BaTENIbHbIE TEXHOJOTHU:
JlekuimoHHbIE 3aHATUSA: TPaJAMLIMOHHAs M aKTUBHAS JIEKIUS C MCIOJIb30BaHUEM Mpe3eHTauuii; JlaboparopHeie
3aHATHS: JaboparopHas padoTa.

Bunsl camocTosiTeNbHONW MOATOTOBKH CTyIEeHTOB 1o Teme: Pabora ¢ mureparypoil. IlomroroBka k
nabopatopHoil padote: "Kmacchl HEOPraHMYECKHUX COEIMHEHHH. XUMHUYECKHE CBOMCTBA OCHOBAaHUM, COJIEH,
KHUCTIOT" - OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI M BBINOJIHEHUE YIPAKHEHUH (HamucaHWe TeOpeTHMYeCKOM dacTu
0TYeTa) METOJMYECKUX yKa3aHUH; OATOTOBKA K AKCIIEPUMEHTAIbHON YacTh paboTHI.

Tema 2 AmomHo-moneKynsapHoe yuenue.

Conepxanue TeMbl: BemectBo. Bunbl xumudeckux peakuuid. OCHOBHBIE MOHATHS M 3aKOHBI XUMUH.
ATOMHO-MOJIEKYJIIpHOE Yy4yeHue. ATOMHAsT M MOJEKyJisipHas Macca. Monb, MoJiIpHas Macca BELIeCTBa,
B3aMIMOCBSI3b MAacChl, KOINMYECTBA W MOJSIPHOM MacChl BelIeCTBAa. XWMHUYECKUW DKBUBAJCHT, (HaKTop
SKBUBAJICHTHOCTH, YHCJIO SKBUBAJICHTHOCTU. DKBUBAJICHT U MOJISIpHAsI Macca SKBUBAJICHTA MPOCTHIX U CIOKHBIX
BEIIIECTB. 3aKOH PKBHUBAJICHTOB.

@opMBbl M METOABI MPOBENCHUS 3aHATUA MO TeMe, MPUMEHSEMble 00pa30BaTelIbHbIE TEXHOJIOTHUU:
JleK1MOHHbBIE 3aHATHS: TPAJAWIIMOHHAS W aKTUBHAs JIEKIMs C WCIONb30BaHUEM Mpe3eHTanuil. JlaboparopHsie
3aHATHUs: JaboparopHas padoTa.

Buapl camocTosTENhHOM TOATOTOBKM CTYACHTOB Mo Teme: Pabora ¢ nureparypoit. IloaroroBka k
nabopaTopHOU padore "3akoH 3KBHBaJIEHTOB. OmpeiesieHue MOJISIPHOM MacChl SKBUBAJICHTA MeTala" - OTBETHI
Ha KOHTPOJIbHBIE BOMPOCH! (HATMCAaHUE TEOPETUYECKOW YacTH OTYeTa) METOAMYECKHUX yKa3aHWil; OATOTOBKA K
AKCIIEPUMEHTAILHON YacTH paboTHhI.

Tema 3 Cmpoenue amoma u nepuooudeckasn cucmema snemenmos [[. M. Menoeneesa.

Conepxxanne tembl: OCHOBHBIE JTalbl U JHAJEKTUKA Pa3BUTHS NPEACTABICHUN O CyIIECTBOBAaHUU U
cTpoeHuu aroMoB. CTpOEHHE aTOMOB: PO, MEKTPOHBI, UX 3apa] U Macca. KBaHTOBBIN XapakTep M3Iy4YeHHs U
MOIVIONICHUsI SHeprur. YpaBHeHuwe I[lnmanka. KopmycCkynspHO-BOJTHOBON Ayain3M MUKpodacTull. [lyanusm
AIIEKTPOHOB M TPHUHILMUI HeompeneneHHocTu. [lonstue opOutanu. DnekTpoHHoe obnako. KBaHTOBbIE ymcna:
IJJaBHOE KBAHTOBOE YHCJIO, OpOMTAIBLHOE, MAaTHUTHOE, CIMHOBOE KBaHTOBOE uncio. ®opma s-, p-, d-opouraneii.
DNeKTpOHHAs U 3JEKTPOHHO-Tpadudeckas GopMbl cTpoeHus: aroMa. [1opsiioK 3an0MHEHUsT aTOMHBIX OpOUTAIEH.
[Mpunuun Ilaynu. IlpunHnun HauMenblieidl sHeprum (nBa mnpaBuna KieukoBckoro). Ilpunnun I'ywaa.
Ilepuonnueckuit 3akon [[.1I. MenneneeBa M ero TpakTOBKa HAa OCHOBAHMM COBPEMEHHOW TEOPUU CTPOCHMS
aToma. ATOMHO-MOJIEKYJIIpHOE YuyeHHe. XHUMHUYeKcas CBsI3b M CTpoeHHe BemecTBa. OCHOBHBIE BUBI
XxuMuyeckon cBs3u. KoBasnieHTHas cBs3b. [lonsapHas, HenosspHas, npuMepsl. [JoHOpHO-aKIENTOPHBIA MEXaHU3M
oOpa3oBaHusl cBs3U. HachblliaeMocTh KOBaJIGHTHOM CBSI3U, HallpaBlIeHHOCTb. MOHHas cBs3b Kak NpeneabHbIN
CIy4yail TONSpH3allMi KOBaJICHTHOH cBs3u. [mOpummsanus aroMmHbix opOutanei. Tumbsl ruOpuAM3AIIH.
ITpocTpaHCTBEHHOE PACIIOIOKEHUE AaTOMOB B MOJIEKYJIaX.

@opMbl M METOABI IPOBEACHUS 3aHATUA MO TeMe, INpPUMEHSEMble O00pa30BaTENIbHbIE TEXHOJOTHU:
JlekumoHHbIE 3aHATHUS: JIEKIIMOHHBIE 3aHATHUS: TPAAMIMOHHAS M AaKTHBHas JIEKIHS C UCHOJIb30BaHHEM
Mpe3eHTalHil; TabopaTopHble 3aHATH: TabopaTopHas padoTa, peleHue 3a1ad.

Bunsl camocTosiTeNbHOW MOATOTOBKH CTyIEeHTOB 1o Teme: Pabora ¢ mureparypoil. IlomroroBka k
naboparopHoii pabote " CTpoeHHEe aToMa U TIEPUOUIECKas CHCTEMa JIEMEHTOB. XUMHUYECKasl CBS3b M CTPOCHHE
BellecTBa" - OTBEThl HAa KOHTPOJbHBIE BOMPOCH! (HANMMCAHME TEOPETHYECKOM 4YacTH OT4YeTa) METOAMYECKHX
yKa3aHUU; TOJrOTOBKA K SKCIIEPUMEHTAJIbHON YacT paboThl; Hanrcanue pedepara « TUIBI XUMUUYECKOM CBI3M».

Tema 4 Teopus pacmeopos. OcHogHble 3aKOHOMEPHOCMU NPOMEKAHUSL XUMUYECKUX NPOYECCO8.

Conepxxanue Ttembl: PacTtBopbl. OCHOBHBIE ONpEIENIEHUS: PACTBOP, PACTBOPHUTENb, PACTBOPEHHOE
BeniecTBo. PacTBopumMocTs BemecTB. Hacoblimennslii pactBop. CriocoObl BeIpaKeHHUs KOHIIEHTPAIMH PacTBOPOB.
I'maparnas Teopus pactsopoB .M. MenzaeneeBa. JHepretuka npoiecca pacTBOpeHUsi. OCHOBHBIE MOJIOKEHUS
TEOpUHU DJEKTPOIIUTUYECKON Juccouuanvu. PaBHOBecHe B pacTBOpax 3JEKTPOIUTOB. OJEKTPOIUTHUECKAS
nuccormais Boabl. bydeprsie cucteMsl (kapOoHaT-ruapokapOoHaTHas OydepHas cuctema MupoBOro okeaHa,
noyBeHHbIe OydepHbie cucteMbl). ['naponus coneit. XuMmudeckass KUHeTHKa U Katanu3. CKOPOCTh XUMUYECKOU



peakuuu. MctunHas u cpesis. PakTopsl, BIUAIONIME Ha CKOPOCTh peakiuu. KuHerndeckas kinaccuduxanus
peakuuil. [lonsTne o mopsake MONEKYISIPHOCTH peakuuu. KOHCTaHTa CKOpPOCTH peaKUUU IEPBOTrO IMOPSAKA.
3aBHUCHUMOCTb CKOPOCTH PEAKIIUH OT TEeMIEpaTyphbl. AKTHBHBIE MOJNEKYyabl. [IoHATHE 00 PHEPrUM aKTUBAIIMH.
VpaBuenne Appenuyca. [lonarue o xaranuze. Mexanusm JedcTBUs KaranuzaropoB. [loHsTHE 0 XUMHUUYECKOM
paBHOBecuH. CMellleHne paBHOBECHS NMPU U3MEHEHUH KOHIIEHTpAluu, TeMreparypsbl, nasienus. [Ipunmun Jle—
[ITarenpe. OCHOBBI XMMHYEKCOW TEPMOJMHAMUKHU. 3AKOH COXpPAHEHUs SHEPIUU. BHyTpeHH:s1 SHEpTUsl, TeIoTa U
pabora. MaremaTndeckoe BBIpaKEHHE IEPBOTO Hayanda TepMOAWHAMHUKKA B pasHbiXx ycnoBusx (V=Const,
p=Const). TeruoBoit a3pdekr peakimu. 3akoH [ecca u ero cienctBusi. CTaHIapTHBIC TEIIOTH 00OPAa30BAHUS H
cropanus. OOpaTtuMble U HeoOpaTHMble Mpolecchl. POpMYIHPOBKAa U MaTeMaTHUECKOE BBIPAKEHHE BTOPOTO
Hayana TepMoauHaMmuku. [loHsitue 00 sHTpormuu. [loHsATHE O TepMOAMHAMHUYECKHX MOTEHLHUAaTaX. DHEprus
I'enpmronsua. DHeprus ['m606ca. Vicnonbp3oBaHue STHX SHEPTUil JUI ONpeieIeHUs] HAlIPaBJICHHOCTH Mpolecca.

@opMbl M METOABI IPOBEACHUS 3aHATUA MO TeMe, INPUMEHSEMble 00pa30BaTENIbHbIE TEXHOJOTHU:
JlexumoHHbIE 3aHATUSA: TPaJAMLMOHHAS M aKTUBHAs JIEKIUS C MCIOJIb30BaHUEM Mpe3eHTauuii; JlaboparopHeie
3aHATHA: JabopaTopHas paboTa, perieHne 3a1au.

Bunsl camocTosTeNnbHOW MOATOTOBKH CTYIEeHTOB 1o Teme: Pabora ¢ mnureparypoil. IlomroroBka k
naboparopHeIM padoTtam "CriocoObl BeIpa)k€HUE COCTaBOB pacTBOpOB. OmnpeeneHrne KOHLIEHTPalul pacTBOPOB
MeTomoM TuTpoBaHus'", "Peakiuu wnoOHHOTO OOMEHa" - OTBETHI HAa KOHTPOJIBHBIC BOIPOCHI (HAIMHMCAaHUE
TEOPETUUECKON YaCTH OTYETOB) METOAMYECKHX YKa3aHHi; MOATOTOBKA K SKCIHEPUMEHTAIbHOW YacTh padoT;
pelIeHne 3a1au.

Tema 5 Oxucaumenvho-80ccmano8UmMeNnbHble U HNeKMPOXUMULECKUE NPOYECCh.

Conepxanne Tembl: OKUCIUTENbHO-BOCccTaHOBHUTENbHBIE peaknuu (OBP). YpaBuuBanue OBP. Tumsl
OBP. O6mue cBoiictBa MeTamuioB. PopMbl HaXOXKJIEHHUSI METAIIOB B pupojie. Puzndeckue cBOHCTBa METAIIJIOB.
Kpucrannuueckass pemerka MeTamioB. OCOOEHHOCTH CTPOEHMS aTOMOB MeTauioB. Pasnuume B cTpoeHuH
BHEIIHET0 3HEPreTUYECKOr0 YpPOBHS y META/NIOB M HEMETaNIOB. ATOMBI METaVIOB IVIaBHBIX M IMOOOYHBIX
noarpyni.Ilonyyenne mMeTamioB W3 uX coeAMHEHUH. XMMUYECKHE CBOWCTBA METAJUIOB. DJIEKTPOXUMUYECKHUI
psile HampsHKEeHUH MEeTajIoB. 3HAYEHUE METAJJIOB B JKU3HU YEJIOBEKa. DJIEKTPOJAHbIE MOTEHIMANIbI. MexaHusm
BO3HUKHOBEHUSl AJIEKTPOJHOTO TIOTEHIMaNa. BomoponHelil 3iexTpoxa. Psan  cTaHmapTHBIX — 3J€KTPOAHBIX
MOTEHIHAIOB MeTauioB. ['anbBannueckuid 3mmeMeHT. Onpenenenne JJ{C ranpBaHu4Yeckoro snemeHTta JlaHuams-
Skoou. Konnenrpanuonunsie nenu, pacuet IJ{C mo ¢opmyne Hepuera. Kopposus metamios. Buasl koppo3un.
AHOIHBIE M KaTOJHBIE MPOLIECCHI, MPOTEKAIOLIUE IMPU 3IECKTPOXUMUYECKON KOppO3uU MeTamioB. Bompockl
9KOJIOTMH, CBSI3aHHBIE C KOPpO3Hel MeTamnoB. Mepbl O0pbObI ¢ KOPpO3UEH: aHOHOE MOKPHITHE (OLIMHKOBAaHHOE
’KeJe30), KaToJJHOe MOKphITHE (JTy:keHoe skene30). [IporexkTopHas 3amura. Dnektponu3. CyIHOCTb 3IeKTPOIIn3a.
DJEeKTPOIN3 PACIIaBOB M PACTBOPOB. DIIEKTPOJIM3 C HEPACTBOPUMBIM aHOJOM. 3akoHbl Papaned. [IpakTuueckoe
MIPUMEHEHHUE AIIEKTPOIH3a.

@opMbI U METOJBI TPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEeMble O00pa30BaTEIbHBIE TEXHOJIOTHU:
JlekuMOHHbIE 3aHATHA: TPAJUIMOHHAS M aKTHUBHAs JIEKIHUS C HCIOJIBb30BAHWEM IpE3CHTAlU; J1abopaTopHbIe
3aHATHA: JabopaTopHas paboTa, perieHne 3a1au.

Bunel camocTosiTenpHOM TMOATOTOBKM CTYAEHTOB Mo Teme: PabGora ¢ mutepartypoii. [loaroroBka k
naboparopaeiM paboram " OKHUCIHTETHHO-BOCCTAHOBHUTEIbHBIE peakiuu", "Dnekrponus" - OTBETH Ha
KOHTPOJIbHBIE BOMPOCHI (HAMMCAaHUE TEOPETUYECKON YacTH OTYETOB) METOAMYECKUX YKa3aHHM; MOATOTOBKA K
SKCIIEPUMEHTAILHON YacTu paldoT; pelieHre 3aaay.

5 MeTonnueckue yKkazaHus /151 00y4AOUIMXCS 10 U3YYEeHHI0 M peajiu3aliu TUCHUILINHBI (MOIYJIs1)

5.1 MeTtoaguyeckue peKOMeHIANUM OOy4YAlIMMCS MO0 W3YYeHHI0 AUCHMIUIMHBI W 10 o0ecne4yeHuIo
CaMOCTOSATEJLHON padoThI

CamocrosrenbHas paboTa BKIOYaeT paboTy ¢ yuyeOHOM M HayyHOW JUTepaTypoil NMpH HOATOTOBKE K
naboparopHeIM paboTaM, JeKIMAM M K O5Kk3aMeHy. CamocrosTenbHas paboTa TNPOBOIUTCS C IIEJBIO:
CUCTEMATHU3aLIUN U 3aKPEIUICHUs, YIIIYOJeHUs U pacIIMpPEHUs] TEOPETUUECKUX 3HAaHUN U MPAKTUYECKUX YMEHUH,
NpUOOpETaeMBbIX CTYIEHTAaMH B XOJ€ ayJUTOPHBIX 3aHATHH; (QOpPMHUpPOBaHUS YMEHUH MCHOIb30BAThH
CHEeMaJbHYI0 JIUTEpaTypy; pa3BUTHS [O3HABATENIBHBIX CHOCOOHOCTEM M aKTHUBHOCTH OOyYaroIuXcs;



(hopMHpPOBaHUS CaMOCTOATEILHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO H
caMopeanu3alliy; pa3BUTHUA UCCIeOBaTeNbckMX yMeHuid. CamocrosrenbHas paboTa TMpU  W3YYEHUU
TUCIUIUIMHBL  TIOApa3esieTcss Ha TpU BUOa: 1) ayauTopHas caMocToATeNnbHas paboTa (BBIOTHEHHE
1ab0opaToOpHBIX padoT); 2) caMocTosATeIbHAs paboTa MO KOHTPOJIEM IMpernoaBarens (IJIaHOBBIE KOHCYJIBTAIIIH,
3a4eT); 3) BHEAyIUTOPHAs CAMOCTOATENIbHAS pa0oTa IIPH BHITIOJTHEHUN CTYJEHTOM JIOMAITHUX 3aJaHUi yaeOHOTO
U TBOPYECKOTO XapakTepa (MOArOTOBKA K JIEKIUSM, WHAMBHUAyalbHbIE DPAaOOTHI MO OTAEIBHBIM pasiesiaM
COJIepIKaHUS TUCHIUTUINHBI, TIOATOTOBKA K 3a4eTy).

it ToATOTOBKHM K JTa0OPAaTOPHBIM 3aHSITHSIM HEOOXOTUMO HCIONB30BaTh METOJUYECKUE YKa3aHHS K
BBITIOJIHEHUIO JTA0OpaTOpHBIX paboT. Kakawiii paszgen MeTOaWYecKHX YKa3aHWW 3aKaHUYMBACTCS IEPEYHEM
KOHTPOJBHBIX BONPOCOB, Ha KOTOpPblE HEOOXOAMMO OTBETHTh MHUCHBMEHHO U O(OPMUTH B OTYET B BHJE
TEOPETUIECKOH TNIaBbl K KOHKpETHOM JabopatopHoii pabore (ImaBa 1 TeopeTnyeckas 4acThb).

CTyneHT 3aiuiaeT OT4YeT HHANBUIYAIBHO.

JlomyckoM K BBITIOJIHEHHsI J1aO0OPaTOPHBIX PadOT SBISETCS MPOXOXKIECHHWE HHCTPYKTaKa MO TEXHHUKE
6e3omnacHocTH (1-e 3aHATHE) M 3HAHHME TEOPHH U X0Aa AKcnepuMeHTa. CTyIeHT AOKEH ObITh TOTOB K KaXKIOMY
3aHSTUIO - BBIMIOJIHSET TEOPETUUYECKYIO YacTh W 3AIlMIIAET €€ Nepel MPOBEACHUEM JKCIEepUMEHTa (OTBeYaeT
YCTHO Ha BOIIPOCHI).

JlaGopaTtopHasi paboTa BBITIONHSAETCS CTYJACHTOM B ayIuTOpuu. Pesynprarbl jJabopaTOpHON pPadOTHI
opopmIIAIOTCST B BUAE OTHENbHOW miaBbl ([T1aBa 2 DkcrepuMeHTalbHAs 4acTh). DKCIIEpUMEHTAlIbHAs 4YacTh
BKIIIOYAeT XOI pPabOThI, pe3yabTaThl OMbITA (MOATBEPKAAIOTCS XUMHUYECKUMH PEaKIHUSIMH, pPacyeTamH),
HaOJIIOJICHUS U BBIBOJIBI.

JlaGopatopHast paboTa pa30oMBaeTCs Ha HECKOJIBKO ATAIOB:

I - Kamepanbublii aTan 1 (mmaHupoBaHue) - a) TIOCTAHOBKA LieJiel U 3a1a4 paboThl, MOJO0P JTUTEPATYPHI U
HaIMCaHUe TEOPETUUYECKOM YaCTH OTUYETa, C UCTIOIH30BAHHEM KOHTPOIBHBIX BOMPOCOB MO TeMe; 0) coCTaBIeHUE
r1ana padoThl (MPETyCMOTPEHHOTO METOIHUKOH ); B) TIOydEHUE JIOMYCKA K BBITTOITHEHUIO JIJAOOPATOPHOIH pabOTHI.

II — KamepanbHblii 3Tanm 2 (9KCIIEPUMEHTANbHBIN) — a) BBIMNOJIHEHHE pPadoT (IPeayCMOTPEHHBIX
METOAMKOH); 6) 00paboTka pe3ynbTaToB aHAIUTUYECKOTO OMpeeNeHUs (BbIpaKeHUE Pe3yabTaToOB Yepe3 KOJ-BO,
Maccy, KOHIEHTPAIUI0, MAacCOBYIO JOJIO BEIIECTBA M IIp., COMIACHO METOAWKE); B) MPOTOKOIUPOBAHUE
HaOTIOIeHNH, (OPMYITHPOBKA BBIBOJIOB; T') TTOJTOTOBKA OTUYETA.

IIT — 3amuTa otuera (MHANBUIYAIBHO).

KoHTpoJIbHBIEC BONIPOCHI IJIS CAMOCTOATEIbHON OLIEHKH KA4eCTBA 0CBOCHHS Y4eOHOM AU CHUIIIMHBI

. Urto Ttakoe okcuapl? Kak ux kiaccupuuupyror mo XuMUIECKUM CBOMCTBaM?
. Uto Takoe ruApoKCUIbI?

. Kimaccudukanmst ruipokcumioB.

. UTo Takoe OCHOBHOCTH KUCIJIOTHI, KUCIIOTHOCTh OCHOBAHHUS?

. Haiite onpenenenue conu. Knaccudukanus cosuei.

. Kakue kuciorel 00pa3yroT Kucibie conu?

. Kakne ocHoBanus 00pa3yroT OCHOBHBIE COJN?

. XUMHUYECKHM 2JIEMEHT, aTOM, MOJIEKyJa?

. [IpocTeie u cnoxHble BeniecTna?

. Xummueckue GopMysbl BEmecTB?

. 3aKOH IMOCTOSTHCTBA COCTaBa?

. OTHOCHUTENBHAS aTOMHAS U MOJIEKYJISIpHAs Macca, MOJIsipHas macca?

. [locrostnnas ABoraapo?

. [lepuognueckuii 3akoH Menaeneena?

. 3akoH ['eii-JIroccaka?

. 3akoH ABorajzipo?

. MonsipHsbIii 00beM raza?

. YpaBuenune Knaitnepona?

. YpaBHeHune Menpeneena?

. Hanmumure nomHbie 3NeKTpOHHBIE KOH(PUTYPALIUKA aTOMOB 3JIEMEHTOB C MOPSIKOBBIM HOMepoM 17 u 25.
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. Harmmumwmre anekTpoHHbIe KOHPUTYpaIuy aTOMOB XJ1opa U Mapranma u noHoB Cl™ u Mn?".
. Hanmummure snextpoHHyto kKoHpurypaiuio aromoB ochopa u Banaaus. SBISIOTCS T OHU aHAJIOraMu?
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28.
29.
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31.
32.

33.

34.
35.
36.
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40.
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51.
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54.
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57.

HamummuTe 35eKTpoHHYy0 KOHPUTYpAITUI0 OSPIILTNS U YKAXKUTE dJIEMEHThI-aHaIoTH. Kak n3MeHstoTCst
CBOMCTBa aHAJIOTOB C YBEJIIMYEHUEM HOMEpA nepuoa’?

[TpuBenuTe MEKTPOHHYIO KOH(UTYpaIuio Kanus. [Tokaxure, Kak U3MEHSIOTCS CBONCTBA 2JIEMEHTOB
reprozaa, B KOTOPOM HaXOAUTCS KaJauu.

. Harummure snexrponnsie koHpurypauuu aromos Fe u F, a taxoke nonos F ez+, FtuF.
26.

VYKaxuTe, y KaKuX U3 HWKE IPUBEICHHBIX MOJIEKY)I XMMUYECKHE CBA3M UMEIOT MOJIIPHBIN Xapakrep: Fs,
CO, H,.

VYkaxkute nocineaoBaTeIbHOCTh BO3PACTAHUS IEKTPUIECKOro MOMeHTa qunos y ceszeil: B-N, B-F, B-C,
B-O, B-Br.

Ornpenenure BaJIGHTHOCTH Hona U ocdopa B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSIX.

VYKaxute MexaHu3M 00pa30BaHuUs CBA3EH B HOHE FMIPOKCOHUS H3O+. Kakyro BaneHTHOCTh UMeeT

KHUCTIOPOJI B 9TOM HOHE?
Kakyto npocTpaHcTBEHHYI0 KOHGUTYpaiuio uMeroT Moaekynsl BaCly, PbCl,, PbCly, Br,, AsH3, HyTe,

CF,4, GeHy, PCls, SBrg? Kakue u3 3Tux MoneKys NoJsipHbI?
OcHOBHBIE CBOMCTBA MPOSIBIISET BBICIINI OKCHJ] 2JIEMEHTA: CEpPbI, a30Ta, Oapus, yriepona?
Kak u3Menstorcs cBoifcTBa r'HIpOKCUA0B, 00pPa30BaHHBIX MeTasIaMU IIaBHOH noArpymnsl I rpynmnel, npu

YBEJIMUYEHUH 3apsJia sapa aToMOB?
W3menutcs nu coiictea BemecTs B psagy NaOH — Mg(OH), — AI(OH)5?

Uem o0yciioBieHa asioTponus?

B uem 3axmrodaroTcst cBoMcTBa aM(POTEPHBIX THAPOKCUIOB?

Yemy paBHA MOJIIpHAsi KOHIIEHTpALMs YKBUBAJIEHTa, MOJIIpHasi KoHIeHTpauus u TUTp 20 % pactBopa
cynbdara Mmaraus?

Kakoii 06beM pacTBOpa CepHOM KHUCIOTHI TUIOTHOCTHIO 1,8 r/em> ¢ MaccoBoit noreii H,SO4 88 % nano
B3STh JJIsl IPUTOTOBJICHUS PacTBOpa KUCI0Thl 00beMoM 300 CM°, IIIOTHOCTBIO 1,3 T/cM>H MaccoBoii foreii
H,SO4 40 %?

B BogHoM pactBope ctynenuaro gucconuupyet: K,SOy, K5 S, HyS, NaySOy.

Peakiiun noHHoro oOMeHa UAyT J10 KOHLIA B pe3yibTare o0pa3oBaHus?
CocTraBbTe MOJIEKYJISIPHOE U ITOJJHOE HOHHOE YPAaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY HOHHOMY

YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

. Heitrpanbsnyto cpeny umeer Boausiii pactBop: NaNO3, FeSOy, Na,S.
42.

43.
44.
45.
46.
47.
48.

KucnorHocTh MOYBBI MOXKHO yBeIHUUTH BBeieHHe pacTBopa: NH4NO3, NaNO3, NaCl, Na,SOy.

Kakue pactBopsl Ha3bIBatoTCst OypepusiMu? [IpuBenute mpuMepsl.

Yro takoe OydepHas eMKOCTh, M OT KakuX (PakKTOpoB OHA 3aBUCHUT?

Ha uem ocHOBaH MexaHU3M eHcTBUs OypepHbIX cuctem?

[TpuBectu ypaBHeHus juist pacyera pH OydepHbIX pacTBOpOB.

KakoBo 3HaueHne OypepHbIX cuctem?

Beruncnuts pH dopmuarnoro OydepHoro pactsopa, B 111 kotoporo coaepxkutcs no 0,1M HCOOH (K

=1,8*%10™.
Berauciute pH anerarnoii 6ydepnoii cmecu, conepskameii B 11 0,15M CH3COOH u 0,2M CH3;COONa

(K e = 1,8%107).

oAC

auc

BBIYMCIHNTE MOJIAPHYIO KOHIEHTPALMIO PACTBOPA MypaBbUHOM KUCIOTHI, ecii pH =3, a K, = 1,8% 1074,
I'maponus npotekaet npu pactsopenun B Bozae: CaBry, Ba(NOj3),, Na,;SOy, AICI5?

Bopa. CsoiicTBa BOJIEL.

OCHOBHBIC XapaKTEPUCTUKH PACTBOPOB.

[Tpornecchl, MPOTEKAIOIIUE MPH PACTBOPEHUH, TEILIOBOK 3 (PEKT paCTBOPEHHUSI.
Teopust AMEKTPOTUTUIECCKON TUCCOIHAIIIH.

CreneHb TUCCOLUAINH.

CHITbHBIC U CJTA0BIC ATEKTPOITUTHI.
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KoncranTa gucconnanuu. 3akoH pa3senenus Octpanbia.

3aKOH 3JIEKTPOHEUTPAILHOCTH PacTBOpa JIEKTPOJIUTA.

HonHOE Npon3BeEHUE BOABI.

BonoponHslii mokasares.

OHeprusl.

BHyTpeHHss dHEprus.

Temora.

Pabora.

IlepBoe Hauano TEPMOIVHAMHUKHY.

3aKOH YKBUBAJIEHTHOCTH TEIUIOTHI U PaOOTHI.

OHTaJIbNHS.

TerunoBoii 3PPEeKT XUMUIECKON peaKIni.

3akoH ['ecca.

DHTpOMHS.

Bropoe Hagaio TepMOAMHAMUKH.

CBoOomnast sueprus [ m606ca kak KpUTEpHil HAITPaBIEHHOCTH IpoIlecca.

CKOpPOCTh XMMHYECKOW PEAKIMH. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMK OT KOHIIEHTPALUH
pearupyomux BeIecTB.

KoHcTraHTa ckopocTH peakimu. MonekyasspHOCTb U MOPSI0K PEAKLUK.

Karanutnyeckue peakuuu. I OMOreHHBIN U reTEpOreHHBIN KaTaJIns.

3aBUCHUMOCTb CKOPOCTH XUMHUUECKOHN peakIK OT TeMIleparyphsl. TeMmrneparypHas 3aBUCUMOCTb KOHCTAHTBI
CKOPOCTH pEaKLIUU.

OHeprus akTHBallUM XUMHUUYECKOU peakiuu. Teopus akTHBUPOBAaHHOIO KOMILJIEKCA.

Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®dakropsl, BIUAOIME HAa cmenieHue paHoBecus. [Ipunnun Jle-Illarense.
OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE peakunu. [IpuBequTe NpuMepsl THIIMYHBIX OKUCIUTENIEH U
BOCCTaHOBMTEJEH.

PaccraBbTe K02()OHUIUEHTHI B ypaBHEHUSX, IPUMEHNUB METO] MEKTPOHHO-UOHHOTO Oananca: a) KyCryO5
+ HZS + HZSO4 — CI‘Z(SO4)3 +S+ KzSO4 + Hzo, 6) Ag + HNO3(KOHI_[) — AgNO3 + N02 + Hzo
VYKaXUTe OKUCIUTEIb U BOCCTAHOBUTEIID.

I'ne pacniosnokeHsl MeTasuIbl B IEPUOJUUECKON cUcTeMe XUMHUECKHX dnemeHToB .M. Menneneesa?
KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAJIOB?

B uém paznuune B CTPOCHNHU BHEIIHETO YHEPreTUYECKOro YPOBHS Y METaJUIOB U HEMETAJIOB?
CKOJIBKO HApYKHBIX 3JIEKTPOHOB UMEIOT aTOMbI METAJIJIOB INIaBHBIX M MOOOYHBIX MOATPYI?

B kakux popmax MOryT HAXOIUTHCSI METAJLJIBI B IPUpOJIE?

Kak ycTpoeHa kpuctaynueckasl pereTka MeTamuioB?

KakoBs! (hr3nueckue cBONCTBa METAIIOB?

Kak MOXXHO NOJTy4YUTh METAJITbI U3 UX COETUHEHUN?

Kak BenyT ce0st aTOMBbI METAJNIOB B XUMUUYECKUX PEAKIMAX U ToYeMy?

Kakue cBoiicTBa — OKMCIIUTENEN NN BOCCTAHOBUTENEH — MPOSBIISAIOT METAJIJIBI B XMMHUECKHUX PEAKIUAX?
Pacckaxute 00 2IEKTPOXUMUYECKOM psiJie HANPSKEHUIH METaIOB.

ITepeuncinre peakyu, B KOTOPbIE MOTYT BCTyIIaTh METAJUIbI.

KakoBo 3HaueHHE METaJIOB B )KM3HH Y€JIOBEKA?

Brruucnure Temneparypy 3aMep3aHus BoIHOro pactsopa pudossl CsH nO5 ¢ Maccosoit nonei 3%.

Brrauciure maccy putossl CsH Os, koTopyto ciaenyer pactBoputh B 180 T BOIbI, YTOOBI OITYUYHTh
pactBop ¢ Temneparypoit kunenus 100,1°C.

Kaxoii 13 pacTBopoB 001a1a€T 00IBIINM OCMOTHYECKUM JaBieHueM: copepxamuii 0,2 mons AlCl; nnu
0,2 mone CgH 7,04 B 1 > pactBopa? CTerieHb AUCCOLHAIAN AlCl5 paBHa 0,75.

Beruncanre Temneparypy 3amep3anus BogHoro pactsopa puoossl CsHiyO5 ¢ maccoBoii noneit 3%.
Beranciure maccy putossl CsH Os, koTopyto ciaenyer pacTBoputh B 180 I BOIbI, YTOOBI MOITYUYHTh
pactBop ¢ Temneparypoit kunenus 100,1°C.
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Kakoii n3 pacTBopoB 00s1a1aeT 60JIBIINM OCMOTHYECKHM JAaBieHreM: coaepxkamuii 0,2 mons AlCl; unn

0,2 mone CgH | ,0¢ B 1 mv> pactBopa? CTereHs AMCCONMALHN AICl; paBHa 0,75.

CocraBbTe cxeMy rajibBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPO/IaMU SIBJISIFOTCSI MarHueBasi M [IMHKOBAst
TUTACTUHKH, OMYIICHHBIE B pACTBOPHI UX MOHOB C aKTUBHOW KOHIIeHTpanuen 1 monb/n? Kakoii metamnn
SABIISIETCS] aHOJIOM, Kakoi katogoM? Hanuiure ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTENILHON PEeaKnu,
MPOTEKAOIIEH B 3TOM TaJIbBAHUYECKOM dJieMeHTe, 1 Beruuciaute ero JJ1C.

MarnueByto MIaCTUHKY OIYCTUJIM B pacTBOP €ro coiv. [Ipu 3TOM 37eKTpOAHbII MOTeHIMAal MarHus
okaszajscs paBeH — 2,41B. Beruncnnure KOHIIEHTPAIMIO HOHOB MarHus (B MOJIb/I).

CraHgapTHBIN ANIEKTPOIHBINA TOTEHITUAT HUKETS O0JbIe, 4eM KoOabTa. I3MEeHHUTCSI U 3TO
COOTHOIIICHHUE, €CJIM U3MEPHUTH MOTEHIIMAT HUKEJIST B paCTBOPE €ro MOHOB ¢ KoHlleHTpanuen 0,001 moms/m,
a IOTEHIMAJIBI KoOabTa — B pacTBOpe ¢ KoHIeHTparuei 0,1 monb/n?

Kak npoucxonut armocdepHas koppo3us ctanu? Hanummure 3neKTpOHHbBIE YPaBHEHHS aHOTHOTO U
KaTOJTHOTO MPOIECCOB.

Kaxk MMPOUCXOAUT KOPPO3UA MUHKA, HAXOAAIMICTOCA B KOHTAKTE C KaJIMUEM B HeﬁTpaHBHOM 1 KHUCJIIOM
pactBopax. CocTaBbT€ JIEKTPOHHBIE YPAaBHEHUE aHOAHOTO M KaTOJIHOTO MpoleccoB. Kakoi cocta
MIPOAYKTOB KOPPO3UH?

MeZlb HE BBITECHSET BOOPOJ U3 pa3zdaBieHHbIX KUCOT. [Touemy? OnHako, eciu K MEIHOM MJIaCTHHKE,
OITYIIEHHOM B KUCJIOTY, IPUKOCHYTHCS IUHKOBOM, TO Ha MEAM HauWHAETCsl OypHOE BBIJEIEHNE BOJOPO/A.
OOBbscHUTE 3TO SIBIIEHUE, COCTAaBUB YPaBHEHHE aHOJHOTO U KaTOIHOTO IpolieccoB. Hamuiure ypaBHeHMe
MPOTEKAOIIEH XUMHUUECKON PEaKIINH.

K kakomMy THITy TOKPBITHI OTHOCSTCS OJIOBO Ha cTanu ¥ Ha Menu? Kakue mporeccsl OyyT IpoTeKaTh MpH
aTMOCc(epHOI KOPPO3UH JTy>KEHHBIX (OJIOBTHUPOBAHHBIX) CTAJIU U MEH, TP HEUTPAIbHON peaKIiu
cpensl v 298 K? Hanumure ypaBHEHUE KaTOIHBIX U AHOJAHBIX PEAKIUMN.

[TpuBenuTe mpuMepsl KATOAHBIX U aHOAHBIX MOKPBITUH A KoOanbra. COCTaBbTEe YpaBHEHHE KaTOAHBIX U
AHOHBIX IMPOLICCCOB BO BJIAXKHOM BO3AYXC U B PaCTBOPC COJITHOU KUCIOTBI IMpU HAPYIICHHUU LCJIOCTHOCTU
IMOKPLBITHA.

Hanumure ypaBHEHUS 3JE€KTPOAHBIX PEaKlnii, MPOTEKAIOIMINX MPU KaTOAHOM 3aIlUTe CTAIbHBIX TPYO.
Kakast macca () ruapokcuia kanus o0pa3oBajachk y Karoja pH dekTponuse pactsopa K,SOy, ecnu Ha

OCHOBE BbIACIIIOCH 11,2 11 KUCIOpOAa, U3MEPEHHOTO MPH H. .7

Omnpenennure Maccy IIMHKA, KOTOPBIN BBIICIUTCS HA KaTO/E MIPH IEKTPONIN3e Cylbdara IMHKA B TeueHue 1
9 npu Toke 26,8 A eciiu BbIXOJ IIMHKA Ha TOKY paBeH 50 %.

Kaxkas macca (r) H,SO,4 006pa3yercs 0kos10 HEpaCTBOPUMOTIO aHOAA IIPH AIEKTpou3e pacTBopa Na,ySOy,

€CJIM Ha aHOJIE BBIJENSIETCS KHCIOpo o0beMoM 1, 12 11 u3sMepeHHbli nipu H.y? Beraucnute maccy
BEIIIECTBA, BBIJCISIONIETOCsS Ha Karone. Kakue THIbI TUCTIEPCHBIX CUCTEM BhI 3HaeTe?

CocraBbTe cXeMy rajibBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOJIaMU SIBJISIFOTCSI MarHueBasi M [IMHKOBAst
TUTACTUHKH, OMYIICHHBIE B pACTBOPHI UX MOHOB C aKTUBHOW KOHIIeHTpanuen 1 monb/n? Kakoii Metamnn
SIBIISIETCSL aHOAOM, Kakoi katomom? Hamummmure ypaBHEHHE OKUCIUTETHHO-BOCCTAHOBUTEIIHLHON PEAKITUH,
MIPOTEKAOIIEH B 3TOM TaJIbBAHUYECKOM dJieMeHTe, 1 Beruuciaute ero JJ1C.

MarnueByto MIIaCTUHKY OIYCTUJIN B pacTBOp €ro coiu. [Ipu 3ToM 37eKTpOAHbII MOTeHIMAal Maruus
okaszajcs paBeH — 2,41B. Beruncnnure KOHIIEHTPAIMIO HOHOB MarHus (B MOJIb/IT).

CraHgapTHBIN AJIEKTPOTHBINA TOTEHIIUAT HUKETS O0JbIe, 4eM KoOabTa. I3MEeHHUTCS U 3TO
COOTHOIIICHHUE, €CJIM U3MEPHUTH MOTEHIIMAT HUKEJISI B PaCTBOPE €ro MOHOB ¢ KoHlleHTpanuen 0,001 moms/m,
a MOTEeHIMAJIBI KoOabTa — B pacTBOpe ¢ KoHIeHTparuei 0,1 monb/n?

Kak npoucxonut armocdepHas koppo3us ctanu? Hanummure 3neKTpOHHbBIE YPaBHEHHS aHOTHOTO U
KaTOHOT'O MPOIIECCOB.

Kak nmpoucxonuT Koppo3us IUHKA, HAXOSIIETOCs B KOHTAKTE C KaJMHEM B HEUTPAIBHOM H KHCIIOM
pactBopax. CocTaBbT€ JIEKTPOHHBIE YPABHEHUE aHOAHOTO M KaTOJIHOTO MpoleccoB. Kakoi coctas
MPOAYKTOB KOPPO3UHU?

Menb He BBITECHSET BOIOPOJ U3 pa30aBieHHBIX KUCIOT. [Touemy? OnmHako, €Cv K METHOU TIIACTUHKE,
OMYIIIEHHOHN B KHCIIOTY, IPUKOCHYTHCS IIMHKOBOM, TO HA MEJM HAYWHAETCs OypHOE BhIIETIEHHE BOIOPO/IA.
OOBbsCHUTE 3TO SIBIIEHUE, COCTaBUB YPaBHEHHE aHOTHOTO U KaTOIHOTO IpolieccoB. Hamuiure ypaBHeHMe
MPOTEKAIOIIEH XUMUYECKON PEeaKITHH.



120. K xakomMy TUIy MOKPBITUI OTHOCSTCS OJIOBO HA cTajiu U Ha Menu? Kakue mpouecchbl OynyT npoTekaTs npu
aTMOC(EepHOM KOPPO3UH JTyKEHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU U MEJIU, IPH HEUTPaIbHOIN peakuu
cpensl u 298 K? Hannmure ypaBHEHHE KaTOAHBIX U aHOAHBIX PEAKLIUM.

121. IIpuBenuTe npuMepsl KaTOAHBIX U AHOAHBIX MOKPBITUI A1 KoOansra. CoCcTaBbTe ypaBHEHHUE KaTOAHBIX U
AQHOJTHBIX MPOIIECCOB BO BJIAYKHOM BO3YX€ U B PACTBOPE COJIIHOM KUCJIOTHI IIPU HAPYIICHUU LEIOCTHOCTH
MOKPBITHS.

122. Hanummute ypaBHEHUS IEKTPOAHBIX PEAaKLIUH, MTPOTEKAIOIUX MPU KaTOJHON 3aIIUTE CTAJIbHBIX TPYO.

123. Kakas macca (T') THApOKCH/Ia Kallus 00pa3oBalach y KaToAa mpu aekTponuse pactBopa K,SOy, ecu Ha

OCHOBE BbLAeNUIO0CH 11,2 11 KucIopona, M3BMEpEHHOro IpH H. V.?

124. Onpenenute Maccy MHKA, KOTOPBIM BBIJICTUTCS HA KAaTOJE MPU IMEKTPOIN3e Cyab(dara MHKA B TeueHue |
4 ipu Toke 26,8 A ecnu BBIXOJ IIMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (r) H,SO4 0Opa3yercst 0koll0o HepaCTBOPUMOTO aHOJa ITPHU 3IeKTposin3e pacTBopa NaySOy,

€CJIM Ha aHOJIE BBIJEINSIETCS KUCIopo o0beMoM 1, 12 11 u3aMepeHHbI npu H.y? Berancnute maccy
BELICCTBA, BBIICIIOIIErOCs Ha KaToze.
Pexomennanuu no padore ¢ aureparypou
B y4eOHBIX MOCOOHSIX, YKa3aHHBIX B OCHOBHOM JINTEpAType B TOW WIIM MHON Mepe PAaCKPBITO COJEepKaHNE
HEHTPAJIBHBIX TEM HacTOsIIeNH pabouei nporpamMmbl. [loMHMO M3yueHus OCHOBHOM JIUTEpaTyphl IO TUCHUIUINHE
«X¥UMHS», CTYAEHTY PEKOMEHIyeTCs U3y4YUTh JOIIOJIHUTENBHYIO JTUTEPATYPy

5.2 OcoOeHHOCTH OpraHu3anuy o0yYeHust AJsl JHMI ¢ OTPAHNYEHHBIMHU BO3MOKHOCTSIMHU 310POBbSI M HHBAJIN/I0B

[Tpu HEOO6XOAUMOCTH O0YUAIOIIMMCS U3 YMCIIA JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 370POBbSI M HHBAJINU/IOB
(110 3astBIIEHHIO 00YYAIOIIErocs) MpeaoCTaBisieTcs yueOnas HHpopMaIys B JOCTYIHBIX pOpMax ¢ y4EeTOM UX
MHAUBUIYaIbHBIX ICUXOPU3NYECKUX OCOOCHHOCTEH:

- 7151 JIMIL C HAPYIIEHUSIMU 3pEHHS: B Me4aTHOW (popMe yBeIMUEHHBIM MIPpUPTOM; B POpMe 3IEKTPOHHOTO
JIOKYMEHTA; WHIUBUAyalbHbIE KOHCYIBTAIlMM C TpPUBICUEHHUEM THUMIOCYpONEePeBOIUNKA; MHAUBHYalbHbIC
3a/1aHusl, KOHCYJIBTAllUHU U JIp.

- JUId JIMI C HapylIeHUsSMU clyXa: B I[edaTHOW ¢opme; B (GopMe 3JIEKTPOHHOTO JIOKYMEHTa;
WHJIUBUJlyallbHbIE  KOHCYJBTAllMM C MPHUBJICYCHHEM CypJAONEPEBOAYMKA; WHAMBUAYAJbHbIE 3aJaHMUS,
KOHCYJIBTALUU U JIP.

- JUId JIMI C HapylmeHWSMH OIOPHO-JABHTaTeIbHOTO ammapara: B MedaTHol ¢opme; B dopme
AIIEKTPOHHOTO JIOKYMEHTA; MHANBUAYaJIbHbIE 33JaHNs, KOHCYJIbTALIUU U JIP.

6 DoH/ OlIEHOUYHBIX CPEACTB /IJIA MPOBEIEHUS TEKYIIero KOHTPOJISI M MPOMEKYTOUHOH aTTecTaluu
00y4aoIUXCs N0 JMCUMILINHE (MOAYJII0)

B coorBerctBun ¢ tpeboBanmsamMu PI'OC BO mns arrecranuu oOy4aromMXCsi Ha COOTBETCTBHE HX
MEPCOHANBHBIX JOCTHKEHUN TIAHUPYEMBIM pe3ysibTaraM OOy4eHMs MO AUCLUHUIUIMHE (MOAYII0) co3daHbl (POHIbI
OLIEHOYHBIX CPEe/ICTB. THIOBBIE KOHTPOJIBbHBIE 3aJJaHMsI, METOJUUECKHUE MaTepHallbl, ONpEeIAONIe IPOLEeLypbl
OLICHUBAaHMA 3HAHWH, YMEHUI U HaBBIKOB, a TAK)KE€ KPUTEPUH U TIOKA3aTeNIM, HEOOXOIUMBIE Ul OLEHKH 3HAHHH,
YMEHMM, HaBBIKOB M XapaKTEpU3YIOLIUE JTalbl (POPMUPOBAHUS KOMIIETEHLUH B IPOLIECCE OCBOCHMUS
oOpa3oBareabHON MPOrpaMMBl, MpescTaBieHsl B [Ipunoxenun 1.

7 YueOHO-MeTOaM4YecKkoe U HHGOPpMALMOHHOE o0ecnevyeHne JUCHMIUIHHBI (MOILYJIs1)

7.1  Ocnoenaa numepamypa

1. Pocun, . B. O6mas u Heoprannueckass xumus B 3 T. T. 1. O0mas xumus : y4eOHUK IJis By30B /
. B. Pocun, JI. I. Tomuna. — Mocksa : U3narensctBo FOpaidt, 2024. — 426 c. — (Bsicuiee oOpa3oBanue). —
ISBN 978-5-9916-3816-6. — Texkct : anekrponnbiit // O6pa3oBarenbHas miargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/536244 (nara obpamenus: 22.07.2024).



2. Pocun, . B. O6mas u Heoprannueckast xumust B 3 T. T. 2. Xumus s-, d- u f- sneMeHTOB : yueOHUK
s By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : WznarensctBo FOpaiit, 2024. — 492 c. — (Bericmiee
oOpazoBanue). — ISBN 978-5-534-02292-6. — Texkct : snexTpoHHsbIi // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/536242 (nara oopamenus: 22.07.2024).

3. Pocun, U. B. OOGmas u Heopranndeckass xumusi B 3 T. T. 3. Xumus p-31eMeHTOB : yUYeOHUK AJIs
By30B / W. B. Pocun, JI. JI. Tomuna. — Mocksa : M3marensctBo HOpaiit, 2024. — 436 c¢. — (Bricmiee
oOpazoBanue). — ISBN 978-5-534-02294-0. — Texkct : snexTpoHHsbIi // OOpa3oBarenbHas miatdopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/536243 (mara oopamenus: 22.07.2024).

7.2 /lonoanumenvnaa numepamypa

1. bopucor, A. H. AHanmuTuyeckass XuMUs sl TI€aroroB. PacyeTsl B KOJTMYECTBEHHOM aHAIIN3E :
y4eOHMK ¥ TIpakTUKyM st By3oB / A. H. bopucos, U. 10. TuxomupoBa. — 3-e u3j., ucnp. u gomn. — MOCKBa :
WznarensctBO FOpaiit, 2024. — 153 c. — (Bricmee oOpa3zoBanue). — ISBN 978-5-534-09281-3. — Tekcr :
anekTpoHHblil // OOpazoBarenpHast miardgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536758 (nara
obpamenus: 22.07.2024).

2. Kypb6aroga, C. B. Daekrpoxumus : yueoHoe nocodue / C. B. Kypbarora, E. E. ®unkensmreiin, P. B.
ladpurynun. — Camapa : Camapckuit yausepeutet, 2022 — Yacts 1 : PaBHOBecust B pacTBOpax 3JIEKTPOJIUTOB.
I'ereporennsie paBHoBecust — 2022. — 116 ¢. — ISBN 978-5-7883-1743-4. — TekcT : anekrpoHHbI# // Jlanb :
ANIeKTpOHHO-OnOMmoreynass cucrema. — URL: https://e.lanbook.com/book/336566 (mata oOparmienwus:
18.07.2024). — Pexxum nocTymna: ajisi aBTOPU3. TOJIb30BaTEIICH.

3. Psab6os, B. JI. Xumus Hedtu u raza : yuebnoe nocooue / B.JI. Pa6oB. — 3-e uzn., ucmp. u aomn. —
Mockga : UH®PA-M, 2024. — 311 ¢. — (Bsicmee oopazoBanue). — DOI 10.12737/1017513. - ISBN 978-5-16-
019945-0. - Tekct : anmexrponHbii. - URL: https://znanium.ru/catalog/product/2145088 (mata oOparmieHwus:
23.07.3783). — TekcT : 2IeKTPOHHBIN.

4.  Cemyxun, C. II. Xumus nHedtu u raza ans reonoroB : yuyebnoe nmocoodbue / C. I1. Cemyxun. —
Tiomenp : TromM[HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — Texkct : anekTpoHHbIA // JlaHb :
ANIEKTPOHHO-OMOMuoreynass cucrema. — URL: https://e.lanbook.com/book/138261 (nmata oOpateHus:
18.07.2024). — Pexxum nocTymna: it aBTOPU3. TOIb30BaTEIICH.

5. Tynukun, E. 1. Xumus B crpoutenscTse : yuedHoe nmocobue it By3oB / E. M. Tynukun. — 2-e
u3l., ucnp. u jpon. — Mocksa : UznmarensctBo IOpaiit, 2024. — 180 c¢. — (Bricuiee oOpazoBanue). —
ISBN 978-5-534-04152-1. — Texkct : snextpoHHsiid // OOpa3oBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/538328 (mara obpamenus: 22.07.2024).

6. Xumus. Paznen «Opranuueckas xumus» : yueOHoe nocobue / 1. B. Temepena, M. H. Koxxesuna, E.
A. CkynaeBa, C. b. JloBunenkas. — Omck : Omckuii T'AY, 2024. — 83 c. — ISBN 978-5-907687-65-3. —

Texer : anekTpoHHblt  // Jlanb : 3JIEKTPOHHO-OUOINOTEUHAS cucTema. —  URL:
https://e.lanbook.com/book/407573 (mara oOpamenus: 18.07.2024). — Pexum Jo0CTyma: ajiss aBTOPH3.
MIOJIb30BATEIICH.

7.3 Pecypcel ungpopmayuonno-menekommynuxauyuonnoii cemu '"'Humepnem', exnwouasn
npogheccuonanvuvie 0azbl  OAHHBIX U UHPOPMAUUOHHO-CHPABOYHBIE cucmembl  (npu
Heobxo0umocmu):

1. TloctHayka — unTepHeT-KypHain o Hayke. URL: https://postnauka.ru/

2. OG6pasosarensHas miargopma "FOPAUT"

3. XuMuK caiit o xumun. URL: http://www.xumuk.ru/

4. DnexktpoHHO-OMOMMoTeuHas cucrema "ZNANIUM.COM"

5. DOnexrpoHHO-OMOIMOTEYHas cuctema "JIAHB"

6. Open Academic Journals Index (OAJI). IlpodeccuonansHast 6a3a maHHBIX - Pexxum ngocryma:

http://oaji.net/

7. [Ipesunentckas Oubnuoreka um. b.H.Enpumua (0aza maHHBIX pa3nUyHBIX NMPOQECCHOHATBHBIX

obnacrteit) - Pexxum noctyma: https://www.prlib.ru/

8. Wndopmannonno-cnpaBounast cuctema "Koncymbrant Ilmoc" - Pexum gocryna:

http://www.consultant.ru/



8 MarepuajibHO-TeXHHYeCKOe oOecneyeHue IMCUMILNIMHBI (MOAYJs) M IepeYeHb HH(OPMALMOHHBIX
TEXHOJOTHI, MCIOJIb3YeMbIX IIPH OCYIIeCTBJIEHNH 00Pa30BaTEJIbHOI0 NMPOIeCcca MO JUCHUILIHHE (MOLYJII0),
BKJIIOYasi lepeYeHb NPOrpaMMHOIo odecredeHust

OcHoBHOE 000pyAOBaHHKE:

- [Ipoexrop

- AkBaguctuuiarop PHS AQUA 4

- Becol ananintnueckue BJI-210

- Monomep U-500 6a3oBbIit

- Hka¢ cym-piii CHOJI 58/350(35eKTpoH.,cTanb,BEHT-P)

IIporpammuoe obecrieueHue:
- Microsoft Office 2010 Standart
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1 Ilepeyens popMUpPYyEeMBIX KOMIIETEHIUI

Hassanne OIIOII BO, co
KpaleHHOe

Kon 1 hopmynrpoBKa KOMITETEHIINH

KOZ[ u (bOpMyJ'II/IpOBKa HWHAWKATOpa JOCTUKCHHUA KOMIIC

TCHIIUN

23.03.03 «Oxcmmyaranus
TPaHCIOPTHO-TEXHOJIOTH
YEeCKUX MaIllMH U KOMILIE
KCOB»
(B-OM)

OIIK-1 : CocoOeH mpUMeHSTh €CTECTB
C€HHOHAYYHBIC U OOLICHH)KCHEPHBIE 3HA
HUSI, METO/IBI MAaTEMAaTHIECKOTO aHAIHN3a
1 MOJEIHPOBAHMUS B ITPO(ECCHOHATHHO
¥ IesITENbHOCTH

OIIK-1.1xk : [IpumensieT ecTeCTBeHHOHAYIHBIC 3HAHUS
KaK COBOKYITHOCTb ITO3HAHMUS OOBEKTHBHBIX 3aKOHOB IT
PHPOIBI U COACHCTBYET MX MPAKTUYSCKOMY HCIIOIb30B
AQHHUIO JUIS PeIIeHNUs MPo(eCCHOHANBHBIX 3a1a4

Kommnerennus cunraercs cpopMUpOBaHHON Ha JAHHOM 3Talle B CIy4yae, €ClIM MOJNyYEeHHBbIE Pe3yJbTaThl
0o0yueHUs MO AUCIMILTUHE OIEHEHBI MOJOXKHUTENBHO (JUAMa30H KPUTEPUEB OIICHUBAHUS PE3yJIbTaTOB 00yUeHUs
«3aUTEHO», «YJOBIETBOPUTEIBHOY», «XOPOIIO», «OTIAUYHO»). B ciyuae OTCYTCTBHS MOJOXKUTEIBHOM OLIEHKH
KOMIIETSHITUS Ha JAHHOM JTare CUUTAETCs HeC(HOPMUPOBAHHOM.

2 Iloxka3zaresiu OlIeHNBAHUSA IVIAHUPYEMBIX Pe3yJibTaTOB 00y4YeHUsI

Komnerenuus OIIK-1 «CniocoGeH mpUMeHATh €CTeCTBEHHOHAYYHbIE M OOILIIEMHKEHEPHbIE 3HAHNUS,

Tabnuna 2.1 — Kpurepuu orieHKr MHIUKATOPOB TOCTHUKEHUST KOMITETCHITHI

MCTOABI MATEMATUYCCKOTI'O aHAJIN3a U MOJCIIMPOBAHUS B HpO(l)eCCPIOHaJIBHOfI JACATCIIBHOCTH»

Kon 1 popmynupoBka HHIUKAaTOpa
JIOCTHXKEHUS KOMIIETCHIIUU

PeByJ'ILTaTBI O6y‘ICHI/I$I IO JUCHUITIINHE

OIIK-1.1x : I[IpumensieT ectecTBeH
HOHAy4HbIE 3HaHUS KaK COBOKYITHO
CTh NMO3HAHUSI OOBEKTUBHBIX 3aKOHO
B IIPUPOJIBI U COEHCTBYET UX MPAKT
HMYECKOMY HCIIONIb30BAHMIO ISl PEl
eHHs TPO(EeCCHOHANBHBIX 3a/1a4

Ko | Tn Kpurepuu oneHuBanus pe3yasraTo
I I B 00y4eHus
pe | pe Pesynprar
3- 3-
Ta | Ta
OOBSICHSET: COCTaB, CTPOCHHUE U XH
MHUYECKHE CBONCTBA KHUCIIOT, OCHOBA
HUH, OKCHIIOB, aM(OTEPHBIX COEAN
HEHUI, COJIEH; aTOMHO-MOJICKY/ISIPH
(yHIaMEHTaIbHBIX pa3/ic0B XUMHUHU
3H 0€ Y4YCHHE; CTPOCHUE aTOMa; IIEPUO
PI B 00beMe, HEOOXOUMOM JIJISI OCBOC
aH JUYECKYH0 CUCTEMY 3JIEMEHTOB; TEO
1 HUSI XMMMYECKUX OCHOB IIPHU PELICH
ue PHIO PACTBOPOB; OCHOBHBIE 3aKOHO
1Y TpodeCcCHOHATIBHBIXD 3a/1a4
MEPHOCTHU IIPOTEKAHUS XUMUYECKU
X IIPOLIECCOB; KUCIOTHO-OCHOBHBIE
U OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbH
ble CBOMCTBA BEIIECTB
PO |V JieNaTh IPOCTEHUIINE OLIEHKU M pacd | aHaIU3HpYeT MPOCTHIE BEIECTBA U
2 M€ | ©TBI A aHANHW3a XUMUYECKUX SIBIIE | HCCIEAYeT XMMHYECKHE MTPOLECCHI
HU | HUH B HCHONB3yeMOH anmaparype 1 | HCIOIb30BAHUEM CTAHAAPTHBIX MET

TEXHOJIOTMYCCKUX IPOIEccax

OIIHK; O00BSACHICT XUMHUECKHE CBOU
CTBA aTOMOB B 3aBUCUMOCTH OT CTP
OCHUSA UX IJICKTPOHHBIX 060.]'[0‘161(;
MMPOBOAUT PACUCTBI KOHL[CHTpaL[I/Iﬁ
PaCTBOPOB pa3IMYHbIX COCAUHCHU
I>'I, OMpeaALCIACT U3BMCHCHUC KOHLICHT
paunﬁ IpU NPOTCKAHNHU XUMHUYCCKU
X peaKHHﬁ; OIIPCACIIACT TCPMOANHA
MUYCCKUC XAPAKTCPUCTUKUA XUMUYIC
CKHX peaKHI/Iﬁ 1 paBHOBCCHBIC KOHI]
CHTpAalluU BCUICCTB, IPUMCHSACT P




uHumn Jle-1llarenpe Kk XUMUYECKUM
PaBHOBECHSIM; UCTIOIB3YET BETUUUH
bl KOHCTAHT JUCCOLMAIUY JIJISl Xapa
KTEPUCTHKH CHUJIBI DJIEKTPOJIUTA; CO

CTaBJISIET YPaBHEHHsSI OKUCTUTEILHO
-BOCCTaHOBUTEJBHBIX PEAKIIUNA MET
0JIOM 3JICKTPOHHO-UOHHOTO OajaHC

a; COCTaBJIAET AIEKTPOXUMHUECKHE

CHUCTEMBI; COCTABIISIET YPABHEHUS P

€aKIIHi{ AIEKTPOJIN3a PACTBOPOB U P
acIUIaBOB COJIEH; BBITIONHAET pacye

THI 3JIEKTPOIHBIX TOTEHIIUAJIOB, e
KTPOABMXKYIIEH CHIIBI (3.1.C.) TallbB
AHMYCCKHUX JIEMCHTOB.

Pl

BbI

BBINTOJTHEHUS OCHOBHBIX XHUMHUYECKH
X 7a00paTOpHBIX onepanuit

BBIMIOJTHSICT OCHOBHBIE XUMHUYECKUE
nmabopaTopHBIE OTIEPAITIH;, OTIPEIEI
€HHE COCTaBa, MapaMeTPOB M CBOWC
TB XUMHYECKHUX CUCTEM, OE30I1aCHO
TO OOpAaIIeHUs C XUMAYCCKIMH Mat
epHajaMHy C YIeTOM HX (PU3NISCKU
X CBOWMCTB.

3 IlepeyeHb OLCHOYHBIX CPEACTB

Tabnuia 3anonHseTCss B COOTBETCTBUH ¢ pa3zaenoM 1 Paboueit mporpaMmbl JUCHUILTUHBL (MOTYIIS).

Tabmuma 3 — [lepevyeHb OICHOYHBIX CPEICTB MO TUCITUILINHE (MOJYITIO)

KonTtponupyemsbie mianupyemMble pesyibra

TBI O0yUYCHHUS

P/

3Hanue : QyHIaMEHTAIBHBIX
pa3ieoB XUMHHU B 00bEMeE, HE
00XOIMMOM JIJIs1 OCBOCHUS X

UMHYECKUX OCHOB IIPH pelle
HHUH TPO(HEeCCHOHANBHBIXD 3a
Jaq

HanMeHoBaHHE OLIEHOUYHOTO CPENICTBA U MPE/ICTA
KoHTponipyembie TEMBI JIUC Bienne ero B OC
ITHINTHHBL . IIpomexyTounas arte
Texyuuii KOHTPOJIb
cTanus
Ounast popma oOyueHus
1.1. Beeaenue B JUCIHUILTAH CoGecenosanue Tecr
y. Kitaccbl Heoprann4eckux
COEIMHEHUN Tect Tect
CobGecenoBanne Tect
1.2. AToMHO-MOJIEKyIsIpHOE
yueHHne
Tect Tect
1.3. Ctpoenue aroma u repu CobecenoBanmue Tecr
OJIUECKasi CHCTEMa DJICMEHT
oB J[.1. Menneneesa Tect Tect
1.4. Teopus pactBopoB. OcH CobecenoBanme Tecr
OBHEBIC 3aKOHOMEPHOCTH TIPO
TEKaHMsI XUMUYICCKUX TIPOIIC
CCOB Tect Tect
1.5. OKUCIIUTETHHO-BOCCTAH CoGecenosanue Tecr
OBHUTEIIBHBIC U IEKTPOXUMH
YEeCKHE MPOIECChI Tect Tect




PII2

‘YMeHue : nenarb NpocTenmn
€ OICHKH W PacdeTHI AJIS aHa
TM3a XUMHYECKHUX SIBJICHUN B
HCIOJIb3yEMOH anmaparype u
TEXHOJIOTHYECKUX TpoIiecca
X

1.1. BBenenne B TUCHMITINH
y. Kitaccbl Heopranmueckux
COCIMHECHUI

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.2. ATOMHO-MOJIEKYJISIPHOE
yueHne

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.3. Ctpoenue aroma u nepu
OZIMYecKasi CHCTEMa JJIEMEHT
oB JI.1. MenneneeBa

JlaboparopHast pabora

JlaboparopHas padora

Jlaboparopnas padora | Tecr
PaznoypoBHeBEIe 32112

P s Tect
YM U 3aJJaHUS
Pedepar Tect

1.4. Teopus pactBopoB. OcH
OBHBIE 3aKOHOMEPHOCTH TIPO
TeKaHHs XMMUYECKUX IIPOLe
CCOB

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

PasHoypoBHEBBIE 32112
YU U 3aJ]aHUA

Tect

1.5. OKHCIUTENLHO-BOCCTAH
OBUTEIBHBIC U JICKTPOXUMHU
YECKHUE MPOIECCHI

JlaboparopHast pabora

JlaboparopHast pabora

JlaboparopHast pabora

Tect

Pa3HoypoBHeBbIe 3a71a
YH U 3aJJaHUS

Tect

P13

HaBEIK : BBEIITOTHEHHST OCHOB
HBIX XUMHYECKUX JTaboparop
HBIX Oomepauui

1.1. BBenenue B JUCIUIIIINH
y. Kimaccer Heopranmdecknx
COCTUHEHUN

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

1.2. ATOMHO-MOJIEKYJISIpHOE
y4eHHe

JlaboparopHas pabora

JlaboparopHas pabora

JlaboparopHas pabora

Tect

1.3. Ctpoenue aroMa u nepu
OJMUECKasi CHCTEMA DIIEMEHT
oB J1.1. MenneneeBa

JlaboparopHast pabora

JlaboparopHas pabora

JlaboparopHast pabora

Tect

1.4. Teopus pactBopoB. OcH
OBHbIE 3aKOHOMEPHOCTH TIPO
TeKaHHs XMMHYECKUX IIPOLe
CCOB

JlaboparopHast pabora

JlaboparopHast pabora

JlaboparopHast pabora

Tect

1.5. OKHCHAUTENBLHO-BOCCTAH
OBUTCJIIBHBIC U 3HeKTpOXI/IMI/I
YECKHUE MPOIECCHI

JlaboparopHas paborta

JlaboparopHas pabora

JlaboparopHas pabora

Tect




4 Onucanue npoueAypsl OLEHUBAHUSA

KadecTBO chopMHUpOBAaHHOCTH KOMIIETEHIIMIA Ha JAHHOM JTalle OIEHUBACTCS 0 Pe3ysibTaTaM TeKYIIUX U
MPOMEXKYTOYHBIX aTTECTALUN MPU MOMOIIHM KOJTMYECTBEHHOU OIIEHKH, BBIPAXKEHHOH B Oaiax. MakcumanbHas
CcyMMa 0aJijIoB O IUCIUIUTHHE (Moay:o) paBHa 100 Gammam.

OrneHoYHoEe CpecTBO™*

Bup yueOHOM 1eATETbHOCTH

OtuerT 1o 1abopaTopHOi pad

CobecenoBanue ote Pedpepar  3anmaum Tect k Temam 1-5 HUroro
Jlexuun - - - - 10 10
JlaGoparopHble paboTHI 25 14 - - - 39
CamocrosiTensHas pabota - - 3 24 - 27
Artecrauus - 14 - - 10 24
Hroro 25 28 3 24 20 100
*Ounas popma oOyueHus
OrneHo4yHoE cpeacTBO™*

Bun yueOHOM 1eATeTbHOCTH K

CobecenoBanue  OTueT 1o J1abopaTopHOii pabote ORTpOIRHA Tect k Temam 1-5 Hroro

s pabora

Jlexn - - - 10 10
JlaGoparopHble paboTHI 25 4 - - 29
CamocrosTenbHas pabora - - 47 - 47
ArtTtecTranus - 4 - 10 14
HUroro 25 47 20 100

**3aqnas popma oOyueHUs

Cymma 6ainioB, HAOpaHHBIX CTYIEHTOM I10 BCEM BHJAM YUEOHOW JEATEIHLHOCTH B paMKaX JAUCITUTUIHHBI,
MIEPEBOJIUTCS B OLICHKY B COOTBETCTBUHU C TAOJIUIICH.

Cymma Ganios O1eHKa 110 IPOMEXKYTO
. XapakTepHcTHKa KauecTBa C(HOPMUPOBAHHOCTH KOMITETEHIINHI
0 JUCLHUIIJINHE YHOM aTTCCTallun
CTyaeHT IeMOHCTPHUPYET CHOPMHUPOBAHHOCTh JUCLMIUTMHAPHBIX KOMIIETEHIINI, 0OHApYKHBaeT
BCECTOPOHHEE, CUCTEMATHYECKOE U NIyOOKOe 3HaHHE y4eOHOro MaTepuaia, yCBOWI OCHOBHYIO JT
91 100 «3a4TeHO» / UTEpaTypy U 3HAKOM C JIONOIHUTEIBHOH IUTepaTypol, peKOMEHJOBaHHON IpOrpaMMoii, ymeeT
ot 91 1o o
«OTITHYHOY CBOOOIHO BBIMIOJIHSTE MPAKTHIECKUE 33/IaHMUs, IPEyCMOTPEHHBIE IIPOTpaMMO, CBOOOTHO orIep
UpyeT MpHOOPETeHHBIMU 3HAHUSIMHU, YMEHHSAMH, IPUMEHSIET X B CHTYallUsX MOBBIICHHOH CIIO
JKHOCTH.
CryzneHT 1eMOHCTpHpYeT chOPMUPOBAHHOCTH AUCIUILIMHAPHBIX KOMIIETEHIINIT: OCHOBHBIE 3HAH
76 10 90 «3a4TeHO» / Usl, yMEHHUSI OCBOGHBI, HO JIOIyCKAIOTCSl HE3HAYHUTEIbHBIE OIIMOKY, HETOYHOCTH, 3aTPyAHEHUS IT
oT (o . o
A «XOPOIIO» pY aHAJIMTUYECKHUX OMEpaIyaX, IIEpEeHoCe 3HAHUN U YMEHUN Ha HOBBIE, HECTAHIapTHBIE CUTYaI[
5078
CryneHT AeMOHCTPUpYeT ChOPMUPOBAHHOCTH AUCIUILUTHHAPHBIX KOMIIETSHIMII: B X0/1e KOHTPOI
«GAYTEHOY / BHBIX MEPOINPHATHH JOMYCKAIOTCS 3HAYUTENbHBIE OIINOKH, MPOSIBISETCS OTCYTCTBHE OTIEIBHBI
or 61 no 75 X 3HaHWUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM AUCILMIUIMHAPHBIM KOMIIETEHIUSIM, CTYJECHT UCIIBIT
«YROBICTBOPUTCIILHO BIBAET 3HAUUTENILHBIE 3aTPYAHEHHS [IPH ONIEPUPOBAHUH 3HAHUAMHU U YMEHUSAMU IIPU UX MIEPEHOC
€ Ha HOBBIE CUTYallUH.
«HE 3a4TEeHO» /
VY cryneHTa He chOpMHUPOBAHBI JUCHHUIUINHAPHBIE KOMIIETEHIINH, TPOSBISAETCS HEAOCTATOYHOCT
ot 41 o0 60 «HEYJIOBJIETBOPHTEIBH . o
b 3HaHUH, yMEHUH, HaBLIKOB.
o»
«HE 3a4TeHO» /
JucuunirHapHbIe KOMIIETEHIUH He cOPMHUPOBaHBL. [IposiBiIseTcsl MOMTHOE WK MPAKTHYESCKH 1T
ot 0 10 40 «HEYJIOBJIETBOPHTEBH N .
OJIHOE€ OTCYTCTBHE 3HAHWH, YMEHUH, HABBIKOB.
o»




5 IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IIpumepHbIii NepeyeHb BONMPOCOB MO0 TeMaM

AN BN W N -

3

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.

. Uto Takoe okcunpl? Kak ux KiaccuPpUITMPYIOT 10 XUMHYECKUM CBOHCTBaM?
. YTto Takoe 0CHOBHOCTB KUCIIOTHI, KUCIIOTHOCTh OCHOBAaHUS?

. Urto Takoe 0CHOBHBIE COMHU?

. B uem 3akitogarorcs cBoMcTBa aM(POTEPHBIX THAPOKCHUIOB?

. Kakue Buzipl coneit paznuyaror?
. Urto Takoe peakuus HedTpanuzanun? Kakue npoayKThl peakiuu 00pa3yroTcs MPU peaKiiuu

HelTpanu3anuu?

. ChopmynupyiTe 3aKOH MOCTOSTHCTBA COCTaBa?
. Hanmummure nomHbie 3eKTPOHHYIO KOH(UTYpAIUIo aToMa KHCIopo/a (MopsiikoBbIid HoMep B Tabmuue J1.1.

MenneneeBa §) u aroma xyopa (mopsakoBelii Homep B Tabnuue J[.1. Menneneesa 17).

. YKaXXuTe, y KaKuxX U3 HIKE IPUBEICHHBIX MOJIEKY]I XMMUYECKHUE CBA3M UMEIOT MOJIPHBIN Xapakrep: Fs,

CO, H,

[aiite onpeneneHne BaleHTHOCTH.

Kakas snekTpoHHast KOHQUTYpALKS aTOMOB SIBIISIETCS yCTONYUBOMN?

Monsipaas Macca Bemiecta? [laiite onpenenenue u npuseante GopMyiy pacuera.

MonsipHast Macca SKBUBajieHTa BemectBa? [laiite onpenenenue u npuBeauTe GopMyIry pacuera.
CdopmynupyiiTe 3aKOH SKBUBAJIEHTOB.

Peakinu noHHOTO OOMEHa UIYT JI0 KOHIIA B pe3yibTaTe 0Opa3oBaHus?

JlaiiTe onpeseneHne CUIIbHBIM U C1a0bIM 2JIEKTPOJINTaM.

Cdopmynupyiite npuniun Jle-Ilarense.

B uyém paznuune B CTpPOCHUHU BHEIIHETO YHEPTeTUYECKOTO YPOBHS Y METaJIOB U HEMETAIOB?
Kak ycTpoeHna kpucraminieckas penieTka MeTaaioB?

3 HpI/IBCI[éHHOFO MEPCUYHA BBIIMUIIUTE HA3BAHUA MCTAJIJIOB, 3alTUIIUTE CUMBOJIBI 3THX 3JICMCHTOB: OJIOBO,

KaJIMU, MBITIBSIK, K0T, OJIOBO, TEIUTYpP, Oapuii, KpUTITOH, MOTHOJIEH, CEJICH, PTYTh, OCpUILIHIA, 0Op.
Urto Takoe koppo3usi? Kakue BUAbI KOPPO3UU PA3INYAIOT?

[Tepeuncnure crocoObl 3aUTHI OT KOPPO3HH.

Kakue peakuun Ha3bIBatOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaliTu cTeneHp OKMCICHUS aTOMa XHMHUYECKOTO eMeHTa 1o popmyre ero coenunenus?Kakoit
CaMBIif AeKTpoOoTpHIIaTeIbHbBIN 21ieMeHT [lepuoanueckoii cucremsr [[.11. Menzaeneesa.

Yro takoe 3nexTponu3? Kakue Buabl 21€KTpoinn3a pa3indaroT?

CpaBHUTE NPOIECCHI THIPOIN3a U AIEKTPOIIN3A.

B Tpu npoOupku, copep:kaiiue NOpoIIKd MarHus, xesnesa u cepedpa, 100aBUIN OIMHAKOBBINA 00BbEM
CONISTHOM KHCNOTHI. B kakoit mpobupke He OyneT HabIronaThesl BeieeHre Ta3a? B kakoi mpobupke
peakius CTaHeT npoTrekaTh Oonee OypHo? OTBeT 000CHYITE.

Urto Takoe XxuMHuueckasi KHHeTHKa? UTo Ha3bIBAETCSl CKOPOCTHhIO XUMHUECKOU PEaKIINu?
Cdopmynupyiite npasuio Bant-I'odda.

Kakoe cocTosiHre 00paTuMoii peakiiuy Ha3bIBaeTCsl XUMUUYECKUM paBHOBecueM? Kak ero cMecTuTh?
Kak yreuku HedTH rpu € 100bIue U TPAHCIOPTUPOBKE BIUSAIOT HA COCTOSIHUE OKPYXKAOIIEH cpeabl?
KakoB cocraB Hetu?

Kakue pusnueckue cBoiicTBa KOMIIOHEHTOB HEPTH JIE)KAT B OCHOBE NIEPErOHKU HeTH?

Yro Takoe OKTaHOBOE UMCI0?

Kak noBpIar0T OKTaHOBOE YHUCIIO?

VYpaBHeHne koHCTaHThI paBHOBecHs rereporeHHoi peakiun CuCO3(1)«>CuO(1)+CO,(r) nmeeT BUA

[Tpu HapyIeHNH HUKETIEBOTO MOKPBITHS Ha JKEJIe3HOM M3/IEJINU B KUCIION Cpezie Ha aHofe OyaeT
MPOTEKaTh peakiivs, ypaBHEHUE KOTOPOW UMEET BUJL .
[Tpu paboTe rajbBaHUYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 KaJJMMEBOTO U HUKEJIEBOTO JIEKTPOAOB,
norpykeHHbix B 0,02M pacTBopsI uX Cynb(}haToB, Ha KaToJe MPOTEKAET PEAKIINs, YPaBHEHUE KOTOPOi
UMeeT BUJL




39. Ilpu HapyIIEHUH OJOBSIHHOTO IMOKPHITHS Ha JKEJIE3HOM M3/IeTTMU B KUCIION Cpeie Ha aHoIe OyaeT

IIPOTEKaTh peaKkliys, ypaBHEHUE KOTOPOW UMEET BUJL

40. YkaxuTe 4ucio MPOTOHOB U YHCIIO 3JIEKTPOHOB B SAPE aTOMa 101 HOMEPOM 20

41. ITo kakoMy ypaBHEHHUIO PACCUMTHIBAETCS BEIMUMHA JIEKTPOAHOTO MOTEHIIMANA ISl METAIITUYECKOTO
anekTpozaa?

42. Kakoe MokphITHE MeTalia Ha3bIBACTCS aHOIHBIM?

43. Kakoe MOKpbITHE METaJlIa Ha3bIBAETCS KaTOAHBIM?

44. TTpuBenuTe mpuMep — Kakoi MeTas 00pa3yeT KaToHOE MOKPBITHE IO OTHOIICHUIO K jKese3y?

45. IlpuBenuTe MpUMep — Kakoil MeTay1 oopa3yeT aHOJHOE TTOKPBITHE 110 OTHOILEHHIO K JKee3y?

Kpamkue Mmemoouyeckue YKA3AaHUs

KonTponbHbie BOMpPOCH MO3BOJSIOT MPOBEPUTH CHOPMHPOBAHHOCTH KOMIETEHLIMH Y CTyAeHTa IO
JUCLHUIUIMHE (MCIIONB3YIOTCS MIPU MOMYYEHHUH JIOMYCKa K BBIIOJIHEHUIO Ja00paTopHON padoThl, 3alIUTe OTYETA U
IIPH IIPOBEPKE YCBOCHHOIO JIEKIMOHHOIO Marepuaia, Uil CaMOCTOSTEIIBHONW OLIEHKU KayecTBa OCBOCHMS

y4eOHOM TUCIUIUTNHBI, TIPH MTOJITOTOBKE K 3a4ETY).
[Ipu moucke OTBETOB Ha BOIIPOCHI PEKOMEHI0BaHAa OCHOBHAS U JOTIOJTHUTEIbHAS JIUTEpaTypa.
Llxana oyenxu

Orenka Bamner* Omnucanne

CryzneHT ieMOHCTpHpPYeT c(HOPMUPOBAHHOCTH KOMIIETEHIIMU HAa HTOTOBOM YPOBHE, 0OHApy)KHBAaeT BCECTOPOHHEE, C

5 5 . . . .
bHOU JTUTEPATYPOii, PEKOMEHIOBAHHON MPOrPaMMOiA, yMeeT CBOOOIHO BBIMOIHITH TCOPETUICCKHE U MPAKTHYCCKIE
3aJlaHus, IPEIYCMOTPEHHBIC IIPOTPAMMOiA, CBOOOTHO OTIEPHPYET HIPUOOPETEHHBIMH 3HAHUSMH.
CrymeHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCTH KOMIIETEHIMU Ha CPEIHEM YPOBHE: OCHOBHBIC 3HAHHSI OCBOCHBI, HO I
4 4 OIyCKAIOTCsl He3HAYUTENIbHbIC OIINOKH, HETOUHOCTH, 3aTPYJHEHUS [IPY aHATUTHUECKUX OIepalusiX, IepeHoce 3HaH
Wi ¥ Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIIUHU.
CTyneHT IeMOHCTPHPYET CHOPMUPOBAHHOCTH KOMIIETEHIIMK Ha 0230BOM YPOBHE: B X0/I€ KOHTPOJIBHBIX MEPOIIPHSAT
3 3 Uil JOMYyCKAIOTCS 3HAYUTENBHBIE OIIUOKH, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHHH 110 HEKOTOPBIM KOMITETEHITH
SIM, CTYZICHT HCIIBITBIBACT 3HAYUTENIbHBIE 3aTPyAHEHHS IIPH ONIEPUPOBAHNH 3HAHUSAMH IPH UX MEPEHOCE HA HOBBIE C
UTYalnH.
) ) CTyIeHT IeMOHCTPHPYET CHOPMUPOBAHHOCTH KOMIIETCHIIMU HA YPOBHE HIDKE 0a30BOTO, IPOSIBIISIETCS HEMOCTATOUH
OCTh 3HAHHIA.
1 0 [IposiBisieTcs MoaHOE WM MPAaKTUYECKH MOJIHOE OTCYTCTBHE 3HAHUI.

>l‘I(I)I/ITGpI/II/I OLICHKU YCTHBIX OTBCTOB I10 OTACIbHOM TeME JTUCLMIINHEI (BCGFO 5 TCM)

5.2 TIpumepsI TeCTOBBIX 3aJaHUI

Tect Ne 1 (¢ OIHUM M MHOK€CTBEHHBIM BAPDHUAHTAMM OTBETOB)

1. Xumundeckas popmyna cyabuTa Kaablus

1)CaSOy4

2)CaSO0O;

3)CaS

4)Cast3

2. NaCl, K,SOy4, H3PO,4. Ckonbko BEIECTB U3 TPUBEIEHHON TPYIIIBI OTHOCATCS K COMSAM?
1)0

2)1

3)2

4)3

3. OTMmeThTe Tpymily, B KOTOPOH MPUCYTCTBYIOT TOJIBKO KUCJIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 1 ZnO
3)CaO u SO,

4)Si0, u N,O4

4. HepaCTBOpI/IMBIM TUAPOKCUIAOM U IICIIOUYBIO ABJIAIOTCA COOTBETCTBCHHO

HUCTEMAaTUYCCKOC U FJ'Iy6OKOC 3HaHHUE y‘le6HOFO Mare€pualia, yCBOMUJI OCHOBHYIO JIMTEPATYPY U 3HAKOM C JONOJIHUTEI



1)Pb(OH), u Ba(OH),
2)Cu(OH), u Fe(OH);
3)NaOH u KOH
4)FeS n KNO;y

5. IIpomykrom B3aumozericteua CI,O + H,O sBnserca

1 )xnopHOBaTHucTask KUCIOTA

2)XJ0pHas KUCJIOTa

3)consiHast KHCIIOTa

4)xnopucrast KUCJIOTa

6. Onpenenure MonekyaspHyro Maccy coenunenne CaCOs:

1)25

2)50

3)100

4150

7. BoibepuTe XapaKTepUCTHKY COCTaBa MOJIEKYJIbI IIPOCTOTO BEILIECTBA:

l)cocTouT U3 aTOMOB OJTHOTO BHJIa

2)COCTOUT U3 aTOMOB PA3HOIO BHJIA

3)COoMEepKUT TOIBKO JIBa aTOMa

4)conep>KUT TOIBKO OJJUH aTOM

8. O603HaYbTE PTIEMEHT, KOTOPBII BXOJUT B COCTaB IIaBHOW MOJATPYTIIHL:

1)kanbrmit

2)xene3o

3)menp

4)pTyThH

9. OmpenenuTe YUCIO DJIEKTPOHOB, KOTOPOE MOXET cofepxkarbcsi Ha f — MOgypOBHE SIIEKTPOHHOM
000JIOUKH:

1)7

2)8

3)10

414

10. YkaxkuTe 4uciao npoTOHOB B siipe aroma noji Homepom 20:

110

2)20

3)30

4)40

11. KoBanenTHas cBsi3b Mex1y aromamu A-B ocyiecTBisercs 3a cuer:

1)nepexona anexkrpoHa ot A k B

2)cui 3IEKTPOCTaTHUECKOTO MPUTSHKEHUS MEXKly aTOMaMu

3)rmepekpbIBaHUs aTOMHBIX OpOuTanei aromoB A u B

4)nepexozna napsl MEKTpOHOB 0T A k B

12. NoHHast CBA3b OCYILECTBIIAETCS B PE3Yy/IbTaTE:

1)o6pazoBanus o01IeH TEKTPOHHOMN Hapbl

2)mepexona AMEKTPOHHON Taphl OT OJHOTO aTOMa Ha CBOOOAHYIO OpOUTAIbL IPYTroro aroMa

3)cuIt 9IEKTPOCTATHUECKOTO MPUTSHKEHUS MEXTy HOHAMU

4)cMeleHus 3JIEKTPOHHON Mapsl OT OJJHOTO aTOMa K JIpyromy

13. HauGomnbIiee 41CI0 HOHOB 00pa3yeTcs MpU JUCCOIHAIINH IIEKTPOJIUTA

1)K5,SOy4

2)LiOH

3)H;POy4

4)Aly(SOy);

5)N213PO4

14. VI3smeHeHne NaBleHUs He CMEIaeT paBHOBECHUS B CUCTEME:



1)H,. + Se =H,Se

2)H2+ Clz :HCI

3)H2 + BI'Z = HBr

4)NO + O, =2NO,

15. OkucnuTenp — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBII
l)BoccranaBnuBaeTcs

2)IpUHUMAET JIEKTPOHBI

3)okucnsercs

4)oTnaT CBOM JIEKTPOHBI

16. ITpu snekTposin3e BOJHOTO pacTBOpa HUTPATA KAJIUSI HA aHOJE BBIJEISAETCS:
1O,

2)NO,

3)N,

HH,

17. Ilpu snekTponun3e pacTBOpa HOAUAA HATPUs y KaToJla OKpacka JJakMyca B pacTBOPE:
1)xpacHas

2)cuHss

3)duonerosas

4)xénras

18. Bomopona oOpa3yeTcst ipu 3JIEKTPOIIU3€ BOJHOTO PacTBOpA:

1)CaCl,

2)CuSOy

3)Hg(NO3),

4)AgNO;3

19. 3aBUCUMOCTBH CKOPOCTH PEAKIMH OT TEMIIEPATYPBl ONPEAEIIAETCA. ..

1)IIpaBunom Baut-T'odda

) Ipunmunom [Taynu

3)3akonamu Payns

$IIpasunom Knaiinepona-Meneneena

20. XuMu4€eCcKoe paBHOBECHE MOYKHO OIIPEIENINTD, KAK TAKOE COCTOSHUE CUCTEMBI PEArUPYIOLINX CUCTEM,
IIPU KOTOPOM ...

1)cKOpOCTh MPAMOUN peakIuu OOJIbIIIEe CKOPOCTH OOPATHOM peaKIuu

2)CKOpOCTh 0OpaTHOM peakiuu OOJIbIIEe CKOPOCTH MPSMON peakLuu

3)cKopocTH NMpsiMOi 1 00paTHON peaklnii paBHBI MEXTY COOOH

4)cKkopocTh NPSIMOM peaKIMi MEHbIIE CKOPOCTU 00paTHOM peakuuu

Tecr Ne 2 (Ha cOOTBETCTBHE H OTKPBITOI0 THIIA)

1. YcTaHOBHTE COOTBETCTBUE MEXK/Y peareHTaMH U KPaTKUMU HOHHBIMH YPaBHEHUSIMU peaKIuii
A.BaCl, n Na,CO;

B. Ba(NO3)2 nu HzSO4

B. CUC12 u Nazs

1. Ba’" + SO,> =BaS0,

2. Cu?t+ 8% =Cus

3. Ba?" + CO3%" = BaCO,

4. Ba?" + 8% = BaS

2. Bocnonbsyiitech Tabmuneir .M. MennmeneeBa W yCTaHOBUTE IOCIIENOBATEIBHOCTh BO3pacTaHUS
3apsna sapa 3JE€MEHTOB:

1)xanuit

2)Harpuii

3)pyOuauit



4)akTHHUN

3. YcTaHOBUTE COOTBETCTBUE MEXKIY CUMBOJIOM JIEMEHTA U €r0 Ha3BAHUEM:
1. Al

2. Na

3.N

4. Hg.

A. Harpun

b. Azor

B. Pryts

I'. AmmroMmuHUN

4. YCTaHOBUTE COOTBETCTBUE:

CxemMa U3MEHEHMS CTEIICHEH OKUCICHUS

1.c »cr?t
2.Cr3t > cr?t
3.Cr% > crdt
4.Cr'! = 1!
IIpouecc
A. Okucienne
b. BoccranoBnenune
5. YcTaHOBHTE COOTBETCTBHE MEXIAY CXEMOH XHMHUYECKOW pEaKIWH W BBIPAKCHUEM 3aKoHA
JIEUCTBYIOIIMX MaCC JIJIsl MPSAMOM peakiiuu
Cxema peakuuu: BripaxkeHue 3akoHa A€HCTBYIOIINX Macc:
A. CaO(1)+CO,(r)=CaCO5(T) 1. VZK[NO]2 [Cl,]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NHj 3. V=K[NOJ?
I'. 2NaOH+H,S04=Na,SO04+H,0 4. V=K[NaOH] [H,SO4]
5. V=K[NHj]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHEC MEXKJy CXEMaMH IIPEBPANICHUS BEHICCTB W HM3MCHCHHEM CTCIICHU
OKHCJIEHHS a30Ta.
Cxema peakuun
A. PH3 + NO g H3PO4 + N2
B. P + NOZ d P205 + NO
H3MeHeHne cTeIEHU OKUCIIEHNS a30Ta
1.-2 —>+5
2.3 - +5
3.0 > +5
4. 42 -0
5.+4 — +2
6.-2—0
7. YcTaHOBUTE COOTBETCTBUE MEXKIY CXEMOW XMMHUYECKOW PEAaKIMU U BEIIECTBOM-BOCCTAHOBUTEIIEM B
HEWN.
Cxema peakiuu:
A. st + 02 — SOZ + H20
b. SO3 +KI — 12 + K2SO3
B. MI’IOZ + HCI — MHC12 + C12 + H20
1. Mn02



2. S04
3. H,S

4. KI
5. HCl1
8. YKkaxuTe COOTBETCTBUE MEXKAY PEArHMpyIOIIMMU BEIIECTBAMHU U COKPAIIEHHBIM MOHHBIM ypPaBHEHUEM

peaknuu (SIEKTPOIUTHl TPECTAaBICHBl pa30aBICHHBIMH BOXHBIMH pacTBopamu). OTBET 3amMIINTE B BHIC
coyetaHusi OykB U L.

A. Cu(OH), + HNO; —

B. CuCl, + K,S —

B. H,S + Cu(OH), —

I CuSO, + LiOH —

1. Cu®" + 8% - CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*"
3. Cu(OH), + H,S —Cu$ + 2H,0
4. Cu** + 20H— — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHE MEXAY CXEMOW PEaKIUU M CMEIICHHEM PaBHOBECHS IMPHU YBEITUYECHUU

00bEMa peaklIMOHHOM cMecH. OTBET 3alUIINTE B BUJE cOueTaHus OyKB U LUQp.

A. Br, (x) + H, (1) <> 2HBr (1)

b. H, (r) + Se (tB)«~> H,Se (1)

B. NHj (1) + HCI (r)«> NH4CI (TB)

1. [IpakTuecku He cMemaeTcs

2. CMemraeTcs BIpaBo

3. CmelaeTcs BIEBO

10. JlaHBI cXe€MBI IIPEBPALIECHUH, TPOTEKAIOLINE B BOJHBIX paCTBOPaX. 3AKOHUYUTE YpaBHEHUE PEAKLUU U

YCTaHOBUTE COOTBETCTBUE MEXKIY CXEMOU peakluu U CyMMOU KO3 PHUIIMEHTOB B MOJIEKYISIPHOM YPaBHEHUU.

A. AgNO3 + NaCl —
b. Be(OH), + CsOH —
B. BaCO3 + HzSO4 —

I NaOH + HCl —
1.2

AL
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6.
Kpamkue memoouueckue yxazanus
TectupoBaHre NTPOBOAUTCSA IMpPU 3ABEPLICHUM HW3YUYEHHS IPONIAEHHOIO Marepuaia IO OTIAEIbHBIM

pazzaenam teM. CymmapHasi OLI€HKa 110 IPOHEHHBIM T€CTaM IEPEBOIUTCS B OAJUIbI ¢ COXpaHEHUEM MPOIOPIIHA,
COMIACHO KPUTEPUSIM OLEHKHU (MakCHUMalbHBIM Oamn o cymme TectoB— 20). Bpems tectupoBanus, 0OObIYHO HE
meHee 40 MUHYT. Pe3ynbTaTel TECTUPOBAHUS IPOBEPSIET MIPENOJaBaTENb.

Ornenka
5

4
3
2
1

Llkana oyenxu

bannst Ornucanue

19-20 Brmonaeno 6onee 90 % 3ananuit
14-18 Boimonneno ot 70 1o 89 % 3ananuit
10-13 Bemonneno ot 50 no 69 % 3ananunit
6-9 Boinonneno ot 30 1o 49% 3ananuit
0-5 Brmonneno menee 30%

5.3 IIpumep 3aganuii Ha Ja00opaTopHYIO padoTy



Temaruka mabopaTopHbIX padboT (I CTYACHTOB OYHON (HOPMBI OOyUEHHS):

. Knaccel Heopranmdyeckux coeiMHEeHU. XMMUYECKHUE CBOMCTBA OCHOBaHUM, COJIEH, KUCIIOT.

. 3aKkoH 2KkBUBaneHTOB. OnpesienieHrne MOJISPHON MacChl SKBUBAJICHTa METaJlIa.

. CTpoeHue aToMa 1 epruouvecKas CUCTEMa JIEMEHTOB. XUMHUYECKas CBsI3b U CTPOCHHUE BEIIECTBA.

. CnocoObI BeIpayKEHHE COCTABOB PacTBOPOB. OrpeesieHne KOHIIEHTPAIIUU PACTBOPOB METOIOM
TUTPOBAHUS.

. Peakiiuu nonHoro oomMeHa.

. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKITUH.

7. DNEeKTpoIIn3.

Temaruka 1abopaTopHBIX padOT (I CTYACHTOB 3a04HOM (POPMBI OOYUEHHS):

AN D BN W N —

p—

. Peakiiun nonnoro oomeHa.
2. DIEeKTPOIH3.

[Tpumeps! 3amanwnii 17151 1a00paTOpHBIX padoT (y1st BceX popm oOyueHus):

3aganue 1

[IpencraBbTe pa3BepHyTHI 0TBeT. K 2 M pacTBopa cynbdara meau (II) B mpobupke 1006aBbTe Takoi ke
00BbEM pacTBopa enkoro Harpa. Yto HaOmomaere? CocTaBbTE MOJIEKYJISPHOE U MOHHOE YPaBHEHHUS PEaKIUH.
PaccmoTpuTe €€ ¢ mo3unuii OKUCIEHUI-BOCCTAHOBIICHU. MOKHO JI OTHECTH PEaKITUU OOMEHA W 3aMEIICHUS K
OKHUCJIUTEIHHO-BOCCTAHOBUTEIHHBIM?

3aganme 2

[IpencraBeTe pazBepHyTHI O0TBET. B mpobupky Hanelite 4-5 mi pactBopa cynbdara meau (1) u omycrure
B He€ Kycodek jxenme3a. OcraBbre mpoOuMpKy B mrTatuBe Ha 1-2 MuH. CocTaBbT€ ypaBHEHUS PEAKIIUUA M
paccMOTpHTE €€ C MO3UILIUN OKUCIICHUS-BOCCTAHOBICHUSI.

3amanmue 3

[IpencraBbTe pa3BepHyTHIH OTBET. ONMyCTUTE CTEKJISIHHYIO IMAJOYKy Ha YETBEPTh B COJISHYIO KHUCIIOTY.
Bropyto manouky omyctute B pacTBop ammuaka. [lonqHecuTe cMoueHHbIE KOHIIBI MTAJ04YeK OJIM3KO JIPYT K APYTY.
UYro nHabmogaere? MoXXHO JI1 TOBOPUTH 00 HOHHOM B3aUMOJICHICTBUH BEILIECTB B JAHHOM JKCIIEpUMEHTE?

3ananue 4

[IpencraBeTe pa3BepHyTHIN OTBET. B mpoOupky ¢ 2 M1 pacTBOpa THAPOKCHAA HATpuUs HajelTe 3-4 karmm
CrUpTOBOTO pacTBopa denondranenna. Yro vabmromaere? 3ateM 100aBbTE HECKOJIBKO Kalelb COMSTHOM KHUCIOTHI
110 0OecIBeYMBaHUS pacTBOPA.

3amanmue 5

[IpencraBbTe pa3BepHYTHI O0TBET. B mpoOupky HaneiTe 2-3 M pacTBOpa XJIOpUJA WK CYIb(ara IHHKA
u no6aseTe 7-10 Kamens pactBopa miénoun. B3donraiite conepxxumoe npodupku. Yto Habmomgaete? JlobaBsTe B
pOOHPKY Tako# ske 00BEM pacTBopa cepHOil KUCIOTh. UTo HabonaeTe?
3amanmue 6
3a)XKMUTE B METAITIMYECKHE MBI HeOonbmoi Kycodek mena (CaCO3) n npokaauBaiTe ero HECKOIBKO

MHUHYT HaJ IUIaMEHeM CHUpTOBKM. Ha Kkakue BemliecTBa pasiiaraercss KapOOHAT KaJjbIMsl NPH HarpeBaHUU?
3anuimnTe ypaBHEHUE PeaKiuu.

3ananme 7

B otaenbHBIX mpobupkax uccaenyite oTHomeHnue okcuaa kanbius (CaO) k constHolt kucnore (HCL) u
mesour (NaOH). B uem on pactBopsiercs? Hanumure ypaBHeHue peakuui. AHaJIOTUYHBIE ONBITHI IIPOBEANUTE C
okcugoM Meau (CuO). Chenaiite BBIBOJ O CBOMCTBAX OCHOBHBIX OKCHJIOB.

3ananme 8

[Tomecture B mpoOMpKY HEOONBIIOE KOJIMYECTBO KPHCTAUIMYECKOIO arerara HaTpus W HpuienTte
pactBop cuibHOM comsHoil kucnotel (HCL). Ilo xapakTepHOMy 3amaxy omnpenenuTe oOpa3oBaHHE YKCYCHOU
kucaotel. CocTaBbTe ypaBHEHHE peakinu. KakuM MeTozoM noayyeHa yKCycHas KHCIOoTa.

3ananue 9

[TpurotoBsre 2M (nByMoOIsiHbI) pacTBop NaCL.

3ananue 10

[Ipurorossre 15% xsopua Hatpus.

Kpamkue Mmemoouyeckue YKA3AHUA



Pe3y.]'II)TaTI)I, IMOJIYYCHHBIC B XOJ€ SKCIICPUMECHTA JOJIKHBI OBITH O(l)OpMJ'IeHI)I B BUC OTYUCTA. CTy,ZIeHTOM
JOJI?KHBI OLITH IIOATOTOBJICHBI OTBCTHI HA KOHTPOJIBHBIC BOITPOCHI 11O TEMaM pa60T IMpaKTHKyMa, pCHICHbI 3a1aHUA
JlaGoparopHoro mpakTHkymMa (cM. pabouyio mporpammy, pasgensl: 5.2 ConepkaHue pasJelioB U TeM
JTUCHUIUTMHBI;, 6. MeTtonuueckue yka3aHus MO OpraHU3alMHM M3y4eHHs] AUCHUIUIMHBL (Momyis)). [lpu mowucke
OTBETOB Ha BONPOCHl PEKOMEHJIOBaHa OCHOBHAs W JIONOJHUTENbHAs JIUTeparypa (CIUCOK JUTEpaTyphbl
MIPEJICTABIICH B pabouel mporpaMme JUCIUIUIHHBI).

Llkana oyenxu
Onenka Bamer* Ornucanue

CTyIeHT IeMOHCTPHPYET CHOPMUPOBAHHOCTH KOMIIETEHIINHN, 0OHAPYKUBAET BCECTOPOHHEE, CHCTEMAaTHIECKOE H TIT

5 4 yOokoe MoHUMaHue y4eOHOro MaTepuaa, MOJHOCThIO COPMUPOBAHEI YMEHHUS M HABBIKHU IIPH BHINIOJIHEHHHU J1abopa
TOPHOH paboThI, 0HOPMIICHNH PE3YNIBTaTOB U 3allIUTE OTYETA 10 JJaOopaTopHOit paboTe. Bce 3amaHus ocBOCHBI.

CTymeHT 1eMOHCTPHPYET c(HOPMUPOBAHHOCTE KOMIIETEHIIUN HA CPEIHEM YPOBHE: OCHOBHBIE 3HAHHS OCBOCHEI, YMe
HUS ¥ HABBIKY TIPH BBITTOJTHEHNH JTa00paTopHOil paboTsl, 0hopMIIeHHN pe3yIbTaToB U 3aIlUTe OTYeTa Mo JabopaTop

4 3 HOI pabote chopmupoBansl. Bce 3amaHnst 0CBOEGHBI, HO IOMYCKAIOTCS HE3HAYUTENbHBIE OIMINOKN, HETOYHOCTH, 3aTp
YAHEHUS! MPU aHATUTUIECKUX OMeparysiX.

CrymeHT 1eMOHCTPHpPYET c(HhOPMUPOBAHHOCTH KOMIIETEHIIUN HA 0a30BOM YPOBHE: B X0JIe KOHTPOJIBHBIX MEPOIIPHAT
Hii IOy CKAIOTCs 3HAYUTEbHBIC OIIMOKHU, CTYJICHT MCIIBITHIBACT 3HAYHTEIbHBIC 3aTPYAHECHHS [IPH IIEPEHOCEe 3HAHUI

3 2 Ha HOBBIE MIPAKTHYECKUE CUTYalli. YMEHHS 1 HAaBBIKU TIPH BHITOTHEHUH JTa00paTOpHOH paboThl, 0OPMIICHUH pe3
YJIBTaTOB U 3aIlJUTE OTYETA M0 JIabopaTopHOit padoTe chOPMUPOBAHBI HETIOIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, H
€KOPPEKTHO ¢(hOPMYITMPOBAHBI BHIBOABI.

) | CTyIeHT IeMOHCTPHPYET COPMUPOBAHHOCTH KOMIICTCHIIMU HA YPOBHE HIDKE 0a30BOTO, IPOSIBIISIETCS] HEIOCTATOYH
OCTb 3HaHUHN, YMEHHUI U HABBIKOB

1 0 IIposiBseTCS MOMHOE WIIM NIPAKTUYECKH TI0JIHOE OTCYTCTBUE 3HAHWM, YMEHUM U HaBBIKOB

*[IIkana OLEHKH MO OTHENBbHOM J1abopaTopHON paboTe AUCUMIUIMHBI (oyHast ¢opma oOydeHus - 7
1ab0paTOpHBIX padoT; 3a0uHas popma o0ydeHus - 2 paboThl)

5.4 Ilepeyennb Tem pedeparTon

Tema pedepara « Tunbl XUMHYECKOH CBAZN»

Kpamkue memoouueckue yxazanus

Pedepar momxen ObITh 0OPMIIEH B COOTBETCTBHE C YCTAHOBJIECHHBIMH TpeOoBaHUsIMH TpeOoBaHHS K
0hOPMIICHHIO TEKCTOBOW YacCTH BBIMTYCKHBIX KBaJU(UKAITMOHHBIX pabOT (MPOEKTOB), pedepaTroB, KOHTPOIBHBIX
paloT, OTUETOB MO MpaKTHKaM, JJabopaTopHbIM padoram. Ctpykrypa u npasuia opopmieHus. CK-CTO-TP-04-
1.005-2015. IlucemenHblit pedepar sBhseTcss 00s3aTeNbHON paboTOi M HEOOXOAMMBIM YCIOBUEM JUIS Clladuu
JVICTIATUTAHBL.

O6mweM pedepara — 15-20 cTpanuu. Pedepar spnsercs yueOHO-MccneaoBaTenbckoit padotoit. bonee 50 %
TeKCTa pedepara 10KEH COCTABIATh OPUTHHAIBHBIN aBTOPCKUHM TeKCT. [IpoBepuTh TEKCT Ha IUIaruaT MOXKHO Ha
caiite http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar momkeH COCTOATh W3: THUTYJNA, CONIEPIKAHUSA C
yKa3zaHHEM CTPaHUWI] pa3aenoB pedepara, BBemeHHUS (OTPa3uUTh AaKTyaJIbHOCTh TEMBI, €€ BAaKHOCTh IS
MOHMMAaHUS XUMHYECKUX IMPOLIECCOB, MPUHAUICKHOCTh K (YHIAMEHTAIBHBIM MOHATUSAM XHUMHH, 0003HAUYUTh
el U 337a4d MUCbMEHHOW padoThl), OCHOBHOM 4YacTH, cojleprkallell HECKOJIBKO pa3/ielioB/IIaB (B KOHLE
KaXJIOM IVaBbl/pa3fesia — KpaTKue BbIBOABI), 3aKioueHHs (0003HAYMTh BBIBOJABI, KOTOPBIC JOJIKHBI
COOTBETCTBOBATH 3a/lauaM padoThl; IOCJE BHIBOAOB O0OOIINTH N3yUYEHHBIH MaTepHal, OJBECTH UTOTHU PabOThI,
OCHOBaHHbIE Ha aHAJIM3€ 3aKOHOB XHMHH, PAaCCMOTPEHHBIX, CUCTEMaTHU3UPOBAHHBIX M THIATEIBHO HM3YyYEHHBIX

npu paboTe ¢ JIUTepaTypoil), CIUCKa JIUTepaTyphl (He MeHee 5-TH MCTOYHMKOB). Pedeparbl cTyIEeHTOB JOJIKHbI
OTJIMYATHCS.

IHxana oyenxu

Ornenka Banasr Ornucanne

CryzmeHT 1eMOHCTpHpPYeT c(HOPMHPOBAHHOCTH KOMIIETEHIIMN HAa HTOTOBOM YPOBHE, OOHApYKUBAET BCECTOPOHHEE, CHCT
eMaTH4YeCcKoe U ITy0OoKoe 3HaHHEe yU4eOHOro Marepraia, yCBOMI OCHOBHYIO JINTEPATypy U 3HAKOM C JIOHMOIHUTEIBHOI JI

5 3 UTEpaTypoii, peKOMEHI0BaHHOW TPOrPaMMOii, YMEET CBOOOTHO BBIMOJIHATH NPAKTHYECKHE 3a/IaHHs, IPETYCMOTPEHHBIE
MIPOTpaMMoi, CBOOOIHO onepupyeT NpruodpeTeHHbIMU 3HaHuAMH. OdopmiieHne pedepara i €ro OpUrHHATBHOCTH COOT
BETCTBYIOT YCTaHOBJICHHBIM TPEOOBaHUAM.

4 2 CTyﬂeHT JAEMOHCTPHUPYET Cq;)OpMI/IpOBaHHOCTB KOMIIETCHIINHU Ha CPEIHEM YPOBHE: OCHOBHBLIC 3HAHWS OCBOCHLIL, HO J10ITY
CKalTCs HE3HAYUTCIIBHBIC OHII/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU BBITIOJIHECHUU aHAJIN3a JIMTEPATYPHL, IIEPEHOCE 3HAH


http://antiplagiat.ru/

nil 1 Ha HOBBIE, HECTaHAAPTHEIE cuTyarmu. Pedepar odopmiieH ¢ He3HaUUTETLHBIME 3aMedaHusIMU. OpUTHHABHOCTh
pedepara cOOTBETCTBYET yCTAHOBICHHBIM TPEOOBAHMSM.

CTyzeHT 1eMOHCTpHpPYeT c(HOPMUPOBAHHOCTH KOMIIETCHIIMU Ha 6a30BOM YPOBHE: B X0[¢ KOHTPOJBHBIX MEPONPUATHH [
OITyCKalOTCS 3HAYUTEJIbHbIE OIIUOKH, TIPOSIBISIETCS OTCYTCTBUE OTIEIBHBIX 3HAHUM, CTYAEHT MCIBITHIBACT 3HAUHTEIHBI
€ 3aTPyIHEHHUS [IPU OIIEPUPOBAHNY 3HAHUSIMU P X TIepeHOCe Ha HOBBIE cUTyaluy. Pedepar oopmiieH co 3HauuTENH
HBIMH 3aMedaHusiMi. OpUTHHAIBHOCTE pedepara COOTBETCTBYET YCTaHOBICHHBIM TPEOOBaHUSM.

CTyzneHT 1eMOHCTpHpPYET c(HOPMHPOBAHHOCTH KOMIIETEHIIMU HA YPOBHE HIDKE 6a30BOTO, MPOSBIISIETCS] HEAOCTAaTOYHOCT
b 3HaHuil. OdopmieHre pedepara 1 ero OPUrHHAIBLHOCTh HE COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHUSIM.

[posiBiIsieTcs MONHOE WM MIPAaKTHIECKH MOJHOE OTCyTcTBHE 3HaHUH. OdopmieHue pedepara 1 ero OpUrHHAIBHOCTS H
€COOTBETCTBYIOT YCTAaHOBICHHBIM TPEOOBAHHUSIM.

5.5 llpuMep pa3HOYPOBHEBBIX 32/1a4 M 3aJaHU I

IIpumepsl 3a1a4:

3amaua 1.

CocraBbTe cXeMy ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOM peakiuu, Uayliel o cxeme

KMI’IO4 + H3PO3 + H2$O4 — MHSO4 + H3PO4 + KzSO4 + H20

3agaua 2.

CocTaBpTe CXEMy YpPaBHEHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM pEAKIMM METOJOM SJIEKTPOHHO-
MOHHOTO OajaHca, MPOTEKAIOIIETO B IIEIOYHOM cpeie:

KMHO4 + I(NOZ + KOH — Kle’lO4 + KNO3 + Hzo

3agaua 3.

CocraBbTe CXEMY YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEAKIMM METOIOM 3JIEKTPOHHO-
HMOHHOTO OajaHca, MPOTEKAIOIIETo B KUCIION cpejie:

KMI’IO4 + st + H2804 = MHSO4 +S+ KzSO4 + HzO

3agaua 4.

CocTaBpTe CXEMy YpPaBHEHHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pEAKIMU METOJOM SJIEKTPOHHO-
MOHHOTO OanaHca, MPOTEKAIOIIEro B HeUTpaabHOU cpee:

KMHO4 + I(NOZ + H20 — KNO3 + MI’IOZ + KOH

3amgauga S.

CocraBpTe CXeMy TaJlbBAHHUECKOIO JJIEMEHTa, B KOTOPOM JJIEKTPOAAMH SIBISIOTCS MarHveBas u
[IMHKOBAs TUTACTUHKHU, OITYIIEHHBIE B PACTBOPHI UX MOHOB C aKTUBHOM KOHIIeHTpaluen 1momns/n. Kakoit Merann
SBJISIETCSI QHOAOM, Kakol KaromoM? HamummTe ypaBHEHUE OKHCIWTEIbHO-BOCCTAHOBUTEIBLHON pEaKINH,
MPOTEKAOUIEH B 3TOM raJIbBAHUYECKOM 3i1eMeHTe, U Beiuucaute ero J1C.

3amaua 6.

Kakas macca Menu BbLAEnHMTCA Ha Karoje Ipu iekrponnse pactBopa CuSOy4 B TedeHuu 14 mpu cuie

ToKa 4 A?
3amaua 7.

B 600 cm> Bozsl pactBopeHo 30 r BemiecTBa. Beruncaure MaccoByro 1010 BeuiecTBa B % (IIPOLIEHTHYIO
KOHIICHTPAIIHIO)

3agaua 8.

IInotnocte 40% pactBopa HNO; pasna 1,25 r/em>. Paccuntars MOJISIPHYIO KOHUEHTPALIMIO 3TOTO
pacTBopa.

3apnaya 9.

VpaBHANTE CIEAYIOUIYI0 CXEMY PEAKIMH, UCHOJIb3Ys METOA HOHHO-3JIEKTPOHHOro OanaHca. YKaxurte
okuciurens 1 Boccranosurens K,Cr,O7 + HCl — CrCly + Cl, + KC1 + H,O.

3agauya 10.

VYpaBHSANTE CIEAYIOUIYI0 CXEMYy PEaKIMH, UCHOJIb3Ys METOJ HOHHO-3JEKTPOHHOro OanaHca. YKaXuTe
okucnuTens U BocctanoBurens. KBrO; + FeSOy4 + HySO4 — Fey(SO4)3 + KBr +H,0.

3agaua 11.

Cxonbko rpammoB NaOH Hano B34t1b [u1 npurorosienus 0,5 > 0,02m pactBopa?
3agaua 12.



K 1av® 20% pacTBopa r'MAPOKCUAA HATpUs, IUIOTHOCTh KoToporo 1,22 r/em’, npubasuin 10 1M BosbL.
BoruncnuTe NponeHTHY0 KOHLIEHTPALNIO MTOJIy4EHHOTO pacTBOpa.

3agaua 13.

N3 400 r 20% pacTBOpa npH OXJIaXKAEHUU BbIAENIOCh 50 T pacTBOpeHHOro BemiecTBa. KakoBa MaccoBas
JI0JIS1 OCTABILIErOCs pacTBopa’?

3agaua 14.

3anuIuTe AMEeKTPOHHBIE KOHPUTypaluu cieayoumx noHos: Cl7; Ca?™; AP, 0%,

3agaua 15.

3anuiunTe NpUBEIEHHBIE HUKE CXEMBbl, 3aMEHHUB BONPOCHUTEIBHBIN 3HAK HA COOTBETCTBYIOIIUNA CHUMBOJL:
udpy, OykBy, 3Haku "+" wmm "-":

1. Ba’ - %6 — Ba?"

2.Br ... % — Br’

3.2-28 — Sr**

4.8%+28 — 2

5.Fe?-& — Fe**

Kpamxue memoouueckue ykazanus

3ajiaun 1o AMCUMILIIMHE BBIJIAIOTCS KaKJOMY CTYJEHTY MHIUBUAYalbHO. BapuaHThl 3a/1a4 npeicTaBiIeHbI
B yueOHOM mocooun T.K. Muxanpuenko. Xumus: 3anaud, ynpaxHEHHs M KOHTPOJIbHbIE 3aJaHUs MO 0OIen
xumun. — Binagusoctok. M3zmarenscteo BI'YOC.

Llkana oyenxu

Ornenka bamier* Onucanue

5 ) Bce pacueTsl BEIITOTHEHBI IPABHIIBHO, CTYAEHT MOXET OOBSICHUTD (U3NUECKUI CMBICI IIOMYYSHHBIX PE3YIBT
aToB, ClIeaTh BHIBOM

4 | Bce pacueThl BBITOTHEHBI PABHIBHO, CTYACHT MOXKET OOBSICHUTD (PU3UUECKUI CMBICI MIOTYYCHHBIX PE3YIBT
aToB, HE MOJKET CIENIAaTh BEIBOI

3 075 Bce pacdeTs! BHIITOIHEHBI IPABUIIBHO, CTYICHT HE MOXKET O0BSCHUTH (M3UUECKHUI CMBICIT TOJTYUYSHHBIX pe3y

’ JIBTaTOB, HE MOXET CAEIaTh BEIBO

PacueTh! BEITOTHEHB! HETIPABUIIBHO B OTIENIFHON YacTH 3aja4d, B CBA3U C YEM ITOJTyYeH HEBEPHBIN pe3yibTa

2 0,5 N

1 0 PacueTs! BBINOIHEHBI HENPABUIILHO

* Kputepuu olleHKH OTIeNbHOM 3a71a4uu (Bcero 12 3amay)

5.6 IlpumepsbI 3a1aHMii 17151 BHINIOJIHEHUS] KOHTPOJIBLHBIX padoT

Konrponphass pabora mnpeaycMmapuBaeT pelieHHe 3afad 1o BapuaHTaM. KoHTponpHas pabota
npeAHa3HauYeHa CTy/IeHTaM 3a04HON (opMbl 00yUeHUs

BapuaHThel KOHTPOJIBHBIX 3aJaHU TpeacTaBieHsl B yueOHoM nocobuun T.K. Muxansuenko, JI.B. benoyc
Xumus: Ilpaktukym mo oOuieit u Heopranuueckol xumuu. — BrnaguBocrok. MsnarensctBo BI'VOC. (cm. cTp.
35).

Kpamxue memoouueckue ykazanus

Kaxnplif CTyZeHT BBINONHSAET BapHaHT KOHTPOJIBHOTO 3a/aHusi, 00O3HAYEHHBIH JIBYMS IOCIICAHUMHU
udpamMu Homepa cryaeHdeckoro omiera (mmdpa). Hampumep, Homep crymnendyeckoro omirera CT-03-235, nBe
nocyeaHue uudpsel 35, UM COOTBETCTBYET BapHaHT 35.

LlIkana oyenxu

Orenka Bamiel Omnucanne

5 47 Bce pacyeTs! BHITOIHEHBI IPABUIIBHO, CTYICHT MOXKET O0BSICHUTh (DU3MUYECKUIT CMBICI TOYYEHHBIX PE3YIIBT
aToB, CJeIaTh BEIBOJ

Bce pacueTs! BBITOTHEHBI IPaBUIIEHO, CTYACHT MOXET OOBSICHUTH (PU3NUECKHIT CMBICIT MOIYyIEHHBIX PE3yIbT

4 38
aToB, HC MOXKET CACIaTh BBIBO

3 28 Bce PacCUYCThI BBIMTOJHEHBI TPaBUJIBHO, CTYJEHT HE MOXKET O0OBSICHUTD (bI/ISI/I‘-IeCKI/Iﬁ CMBICJT ITOJTYYE€HHBIX PE3Y
JIBTAaTOB, HC MOXKET CACJIaTh BBIBO/]

9 10 Pac4deTs! BBIIOTHEHBI HETIPpaBUJIBHO B OTACIBHOMN YacTH 3aa4u, B CBA3H C YEM IIOJTYYEH HeBepHHﬁ pe3ynbTa

T. [IpaBunbHO pemeno 10 mporeHToB 3aaau



PacueTbl BBITTOJTHEHBI HEIPaBUIILHO
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