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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenpto  AMCUMIIMHBL ~ sABIsETCS  (HOPMHUPOBAHHE  JTUATEKTHKO-MATEPUATUCTUYECKOTO
MHUPOBO33PEHUS, BBIPA0OTKAa HAy4YHOrO B3MNIAZa Ha MUD, (POPMUPOBAHHE COBPEMEHHOTO HAYyYHOI'O
NPEJCTaBICHNUS O MaTepuu U popMax ee IBUKEHHUS, O BEIIECTBE KaK OJHOM M3 BHJIOB JIBHKYLICHCS
MaTepuH, O MEXaHU3Me NPEBPAIIECHUS XUMUYECKUX COEAUHEHHUH, (POPMUPOBaHMS 3HAHNUHN, YCMEHUH

Y HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs MPO(PECCUOHATBHBIX 3a1a4
OcHoBHbIE 33]Ja4l XMMHUYECKOH MOJrOTOBKH 3aKIIIOYAOTCS:
- B OCBOCHUHU (YHIAMEHTAJIbHBIX OCHOB XUMUYECKOI HayKH;
JlaGopaTOpHBIi MPAKTUKYM NMPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON pabOThI U YUHT:

- 00BACHATh XHMMUYECKHE CBOMCTBAa aTOMOB B 3aBUCHMOCTH OT CTPOCHUA HUX DJICKTPOHHBIX

000J104€K;

- mpuMensTh npuHmwm Jle-1llarense kK XUMUYECKUM paBHOBECHSIM;

- HCIIOJIb30BAaTh BEJIWYHMHBI KOHCTAHT JIMCCOIMAIIMHM JUIS  XapaKTCPUCTHKH  CHUIBI
AIIEKTPOIIUTA;

- HCIIOJB30BaThb BCIWYHHBI CTAHAAPTHBIX OJJICKTPOJHBLIX IMOTCHLMWAIOB IJId OIPCACIICHHA

OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX ITPOLIECCCOB;

- YMCTb IIOJIB30BAaTHCA 3HAUCHUSIMU TCPMOAWMHAMUYCCKUX TMMOTCHUOUAJIOB IJId OLICHKU

CaMOITPOU3BOJIBHOT'O ITPOTCKAHUA ITPOLECCOB,
- IPONU3BOAUTH AHAJIUTUYICCKHUEC PACUCTHI

[TnaaupyeMbIMU pe3ylbTaTaMi OOydYeHUs MO JUCHUIUIMHE (MOMIYIIO), SBISIOTCS 3HAHMS,
yMeHHsI, HaBbIKU. [lepedeHpb IUTaHUPYEMBIX pPE3YJbTaToOB OOyuYeHHUsS MO AUCHUIUIMHE (MOIYIIO),

COOTHCCCHHBIX

C

npeJcTaBieH B Tabnuue 1.

IUIAHUPYEMBIMH  pe3ylIbTaTaMi OCBOCHHMS 00pa30BaTENbHOM IMPOrpamMMmbl,

Tabnuna 1 — Komnerenmuu, popmupyemblie B pe3yiabTaTe U3y4eHUS TUCIUIUTUHBL (MOJTYJIS)

HHPOPMaAHOHHBIX
TEXHOJIOTUH ITpH

BBITIOJTHSCT
pacueTHbIe U

pEIICHNH TUITOBBIX | aHAJIUTHYECKUE
3a71a4 B 00/1aCTH MIpOLEIYPHI,
npodeccroHabHO | CBsI3aHHBIE C
JIEITEIBLHOCTH, ¢buzuko-
CBSI3aHHOM C XUMHYECKUMU
3aIMTON poIeccamMu B
OKpY Karorien TexHochepe;
cpensl U MIPUMEHSET
obecrieueHreM COBPEMCHHEBIE
0€301I1aCHOCTH BBIYUCIUTEIBHBIE

YCJIOBCKaA

TEXHOJIOTUU IJIst
pelieHus 3a1a4,
HanpaBICHHBIX Ha

Kog u PesynbTarel 00yueHHs 1O AUCIUTLTHHE
Hassanue Konn dopmynpoBKa
OIIOII BO, (hopmynupoBka MHUKaTOpa Kon
COKpallCHHOC KOMITIETCHIINH AOCTIRCHHSA pe3yinb dopmynupoBKa pe3ysbraTa
KOMIIETEHIIUT
TaTa
20.03.01 OIIK-1 : Cnocobern | OIIK-1.1x: Pa1 3HaHMe | (yHIaMEHTaNbHBIX Pa3IeoB
«TexHocdepHas | yduTHIBATH Hcnonb3yet XMMHH B 00BbEME,
6€30MMacHOCTEY» | COBpEMEHHbIE METOJIbI HE00XOMMOM JJI1 OCBOCHHS
(b-Th) TEHJICHLIUH MaTeMaTHYECKOTOo XMMHYECKHX OCHOB TIpH
Pa3BUTHUS TEXHUKH | U pemeHnn npodeccrnoHaTBHBIX?
1 TEXHOJIOTHH B CTaTUCTHYECKOTO 3amaq
obmactu aHaimsa Ui Pa2 YMeHue | nenaTh MPOCTEHIINE OLEHKU U
TexHoCc(epHOi MOJICTIHPOBAHUS H pacdeTsl JUI aHaIn3a
0e30macHoCTH, OIIEHKU PUCKOB B XMMUYECKUX SBICHUU B
HU3MEPUTENIBHON U ctepe HCII0JIb3YEMOH amnmnaparype u
BBIYMCIUTEIBHON TexHOC(epHOU TEXHOJIOTHUECKUX Mpoleccax
TEXHHUKH, 0e30macHOCTH;




OXpaHy P13 HaBbik | BBINOJHEHHS OCHOBHBIX

OKpY Karorien XUMHUYIECKHX JJa0OpaTOPHBIX
cpenbl 1 ornepanuit

obecrnieueHue

0€301acCHOCTH

YCJIOBCKA

2 MecTo aucuMiuiaibl (MoayJis) B crpykrype OITIOII

JucuumuinHa «XuUMUS» OTHOCUTCS K 00s3aTenbHOM dYacTh ywyeOHoro miaHa, biox 1
Hucnurmumner  (Momynu). Jucumminuaa Oa3wpyercss Ha KOMIETEHIMSX, C(pOpMHUpOBaHHBIX Ha
HpeIbIAyIIEeM YPOBHE 00Opa30BaHMsL.

3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIHYECTBa
aKaJeMHYeCKUX 4YacoB, BBIJEICHHBIX HAa KOHTaKTHYIO paboTy ¢ oOydarommumucsa (10 BUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITETFHYIO pa0oTy, IPUBE/ICH B TabIuUIE 2.

Ta6muma 2 — O0mias Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- O0beM KOHTaKTHOI paboThI (dac)
CeMeCTp CMKOCTh
Haspanne (q))ﬁ0 p':g-l Hacrs 14(11(1)4(1:<O)C AynuropHas Bueaynu- CPC (;)T()Tpe]:fl
OI1OI BO Y vII 5 q)ép yAuTop TOpHas
s B0, | 3E) | Beero Tt
0300)
nek. | mpak. | mal. I1A KCP
20.03.01
Texuocdepnas O0PO bl1.b 1 2 37 18 0 18 1 0 35 3
0€301acHOCTb

4 CTpyKTypa U co/iepkaHue IMCUUILTHHBI (MOTYJIs)

4.1 Ctpykrypa qucuuiiansl (moayas) aiasa O®O

TemaTuueckuii TuIaH, OTPaXKAIOIIUI COIEPKAHNE AUCIMIUIMHBI (TIEpeYCHb Pa3lesioB H TEM),
CTPYKTYPUPOBAHHOE IO BUJAAM Y4YEOHBIX 3aHATHH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIAaHOM, NPUBEJICH B Tabmwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuruiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
TeKyln1ero KoHTpoas pst OPO

Kon-Bo 4acCoB, OTBCJICHHOC Ha

Kon pe-
Ne HasBanue Tembl 3ynbTaTa Jlex ITpaxT JIab
o0OyueHus

CPC dopma
TEKYILETO KOHTPOIIS




BBeneHue B AUCHUIIIMHY. CobecenoBanue, 3aUTa
PAL, PA2,
1 | Kiaccel HeopraHM4ecKux P13 4 0 2 7 oTueTa 110
COeIMHEHNI nabopaTopHoii pabote
CobeceoBanue, 3aluTa
ATOMHO-MOJIEKYJISIPHOE Pa1,PA2, A -
2 2 0 2 7 OT4YeTa M0
y4eHue Pa3 N
nabopatopHoOii pabote
CIpocHH e aToMa 1 CobecenoBanue,
P PA1, P2, peleHue 3a1a4, 3amuTa
MEPUOIMYECKAast CHCTEMA
3 P12, P2, 4 0 2 7 0oT4eTa Mo
anemenTos J[.W. N
Pa3 nabopatopHoii padore,
MenneneeBa
3ammra pedepara
Teopust pacTBOpOB. CobecenoBanue,
4 OCHOBHBIE 3aKOHOMEPHOCTH PII1, P12, 4 0 4 7 peleHue 3a1a4, 3alnuTa
MIPOTEKAHUS XUMUYECKUX P12, P13 OT4YEeTa 0
MIPOIIECCOB nabopaTopHoii pabote
OKHCIIUTENBHO- CobecenoBanue,
5 BOCCTAaHOBUTEIIbHBIC U PII1, P12, 4 0 g 7 peleHue 3a1ay, 3auTa
3JIEKTPOXUMUYECKUE P12, P13 0oT4eTa Mo
MIPOIIECCHI nabopatopHoii pabore
Hroro no tadsimue 18 0 18 35

4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Bseoenue 6 oucyunnuny. Knaccovr neopeanuyeckux coeouHeHu.

Copepxanne Tembl: Benenue B nucrumuiuny. [Ipenmer, 3agaun u metoasl xumuu. [IpocTeie
U CIIOKHBIe BemiecTBa. Kimaccudukamusi mpocThiX M cIOKHBIX BemecTB. Okcunbl. Kimaccuduxarms
okcunoB. Heconeobpasyromue u coneobpasyromue okcuasl. Kiaccudukaiuys cosieoOpa3yronmx
okcuoB. [lonydyenne n xumuueckue cBorictBa okcuaoB. OcHoBanus. Kimaccudukarus ocHOBaHUH.
[TonyyeHnne ocHOBaHMA. XWMHYECKHE CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBanuil. Kucnotel. Knaccudukanus kucnot. IlomydeHue Kuciaor. XUMHUECKHE CBOMCTBA
kucinotT. Comu. Knaccudukanus coneir. Cpennue, Kucible, OCHOBHbIE coiu. CrnocoObl HX
MOJly4YeHUs1 U XuMudeckue cpoiictBa. KomiuiekcHble coenuHenus. MIx oOpa3oBaHME U CTpOECHHE.
BHyTpeHHss 1 BHENIHIS cepbl KOMIIJIEKCHOTO coeAMHEeHUs. CBA3b XUMUU C IPYTUMHU HAyKaMU.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKIIMOHHBIC 3aHATHS: TPAJUWLIMOHHAS W AaKTHUBHAS JICKIUS C HCIOJIb30BAHHEM
npeseHTanuii; JlaboparopHele 3aHATHs: TabopaTopHas paboTa.

Bunbl caMoCTOSTENBHONH TOJATOTOBKH CTYACHTOB 10 Teme: Pabora ¢ muteparypoil.
[TogroroBka k maGopaTopHoi pabote: "Kiacchl HeOpraHMYECKHMX COCAWHEHUNH. XUMUUYECKHE
CBOMCTBA OCHOBAaHM, COJIEH, KUCIOT" - OTBETHl HAa KOHTPOJIbHBbIE BOMPOCHI U BBINOJIHEHUE
yIpaXHEHUH (HaMCaHWe TEOPETUYECKOM YacTH OTYETa) METOJAMYECKUX YKa3aHHi; MOATOTOBKA K
AKCIIEPUMEHTAIbHON YacTh PadOTHI.

Tema 2 AmomHno-monexkynapuoe yuenue.

Copepxanne Tembl: BemiectBo. Bunbl xumudeckux peakiinit. OCHOBHbBIE TIOHATHS U 3aKOHBI
XUMHH. ATOMHO-MOJIEKYJISIpHOE yueHue. ATOMHas U MOJIEKyJsipHast Mmacca. Mok, MoJIsipHast Macca
BEILIECTBA, B3aUMOCBA3b MAacCChl, KOJIMYECTBA M MOJSPHOM MAaCChl BEIIECTBA. XHWMHYECKHUI
SKBHUBAJICHT, (PAKTOP DKBUBAJCHTHOCTH, YUCIIO KBUBAJCHTHOCTH. DKBUBAJICHT U MOJIIpHAs Macca
HKBUBAJICHTA MPOCTHIX U CIIOKHBIX BEIIECTB. 3aKOH SKBHBAJICHTOB.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TeXHOJOTUM: JIEKIMOHHBIE 3aHATHS: TPAAUIMOHHAS W AaKTUBHAS JIEKIHS C WCIOIH30BAHHEM
npeseHTauuii. JlJabopatopHsie 3aHATUA: JabopaTopHas padoTa.

Bunael camMocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[TonroroBka K JiabopaTopHOi pabore "3akoH SKBUBAICHTOB. OmpenenecHUEe MOJISIPHOW MacChl
HKBHMBaJIEHTa MeTayjia" - OTBEThl Ha KOHTPOJbHBIE BOMPOCH! (HAMHCAaHHE TEOPETUYECKOM YacTH
0TYeTa) METOINYECKUX YKa3aHUIA; MOJATOTOBKA K SKCIIEPUMEHTAILHOM YacTH paboThlI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos /[.1M. Menoeneesa.



Cognepxxanrie TeMbl: OCHOBHBIE JTalbl W JUAJEKTUKA Pa3BUTUS MPEJICTABICHUNA O
CYILIECTBOBaHUM M CTPOEHMH aToMoB. CTpoeHHE aTOMOB: PO, JIEKTPOHBI, X 3apsa] U Macca.
KBaHTOBBIN XapakTep U3Iy4YeHUs M MOMIOIIEHHs 3Hepruu. YpaBHenue Ilnanka. KopmyckynspHo-
BOJIHOBOM Ayanu3M MUKpodacTull. JlyanusM 3J€KTPOHOB U IIPUHLMII HeomnpeaeiaeHHocTH. [lonarue
opOuTanu. DJEKTpOoHHOE 0oOnako. KBaHTOBBIE umMcla: TIaBHOE KBAHTOBOE YHCIIO, OPOUTAIBHOE,
MarHuTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOutaneil. DneKTpoHHAs U 3IEKTPOHHO-
rpaduueckass ¢opmbl cTpoeHus aroma. [lopsgok 3amojiHeHHUs aTOMHBIX opoOutaneid. [IpunHnmm
[Taynmu. IlpuHnun HamMmeHblied 3Hepruu (mBa mnpaBwia KireukoBckoro). Ilpuamun I'yHna.
Ilepnonnueckuit 3axkoH .M. MenneneeBa U ero TpakTOBKA Ha OCHOBAHWM COBPEMEHHON TEOPUH
CTpPOEHHUSI aToMa. ATOMHO-MOJIEKYJSIDHOE Y4eHHe. XUMHYeKcas CBSI3b M CTPOEHHUE BEIECTBA.
OcHoOBHbIE BHIIbI XUMHUYeCKOW cBsi3U. KoBasieHTHast cBA3b. [lonsipHasi, HemousisipHas, MpUMEpHI.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa3oBaHus CBs3u. HackllaemMocTh KOBaJEHTHOW CBSI3H,
HanpaBJeHHOCTb. VMOHHAs CBsI3b KakK NPEAENbHBIN Cilydail MOJApU3alUM KOBAJIEHTHOM CBSI3HU.
['mOpuamnszamnus atoMHbIX opburtaneil. Tumnbl ruOpuanzanuu. [IpocTpaHCTBEHHOE PaCHONOKEHUE
aTOMOB B MOJIEKYJIax.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIEKIIMOHHbIE 3aHATUS: JEKIIMOHHBIE 3aHATHSA: TPAJAUIMOHHAS U aKTUBHAs JIEKIUS C
MCIIOJIb30BaHUEM TPE3eHTALUi; 1a0opaTOpHbIE 3aHATHA: JabopaTopHas paboTa, pelieHue 3a1au.

Bunel camMocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[ToaroroBka k naboparopHoii padote " CTpoeHHMe aTomMa M MEpHOAWYECKas CUCTEMa 3JIEMEHTOB.
XuMmuyeckasi CBsSI3b U CTPOCHHME BellecTBA" - OTBEThl Ha KOHTPOJBbHBIE BOIPOCHI (HamKMCaHUE
TEOPETUYECKON YaCcTH OTUETa) METOJUYECKHUX YKa3aHUM; MOArOTOBKA K KCIIEPUMEHTAIBHON YacTu
paboTb1; Hancanue pedeparta « TUITBI XUMUYECKON CBSI3UY.

Tema 4 Teopus pacmeopog. OcHOBHLIE 3AKOHOMEPHOCU NPOMEKAHUL XUMUYECKUX
npoyeccos.

Copnepxxanne Ttembl: PactBopbl. OCHOBHBIE ONpPENENEHHUSA: pPACTBOP, PAaCTBOPHUTEID,
pacTBOpeHHOe BemecTBo. PactBopumocTts BemiecTB. HachbimeHHsIi pactBop. CriocoOb! BEIpaKEeHHUs
KOHIIEHTpalluK pacTBOpoB. ['uapatHas teopus pactsopoB .M. MenneneeBa. JHepreTrka mpoiecca
pacTBopeHHs. OCHOBHBIE IOJIOKEHUSI TEOPHM DJIEKTPOJMTUYECKON auccouuanuu. PaBHoBecue B
pacTBOpax AIIEKTPOJMUTOB. JEKTPOJIUTHYECKAss IUCCONMAIUs BOABL. bydepHble cHcTEeMBI
(kapOoHaT-THaApOoKapOoHaTHas OydepHas cucrema MuHpPOBOTO OKeaHa, TMOYBEHHBIC OydepHbIe
cuctemsl). I'maponus coneil. XuMuueckass KMHETUKAa U KaTain3. CKOPOCTh XMMHUYECKON pEaKIUu.
Wctunnas u cpeusis. @akTopsl, BIUSIONINE Ha CKOPOCTh peakunu. KuHetnyeckas kiaccupukanus
peakuuii. [loHATHE O MOpsAAKE MOJEKYAIPHOCTU peakunu. KoHCTaHTa CKOPOCTH peakluu MEePBOIro
nopsiika. 3aBUCHMOCTb CKOPOCTH PEaKIMU OT TeMIlepaTrypbl. AKTHBHbIE MOJeKynbl. [lonsarue o0
SHEpPruM aKTUBalMu. YpaBHeHwe Appenuyca. [loHstue o katanuze. MexaHu3M JEUCTBUSA
karanu3aTopoB. lloHaTne o xummyeckom paBHOBecHH. CMEIIEHHE PaBHOBECUS NPU HW3MEHEHUU
KOHLIEHTpaluuy, Temneparypbl, aAasieHus. Ilpunuun Jle-Illatenve. OCHOBBI XUMHYEKCOMN
TEPMOJUHAMHUKHU. 3aKOH COXPaHEHHUs OSHepruu. BHyTpeHHsAs »Heprus, Temjaora U pabora.
MaremaTnueckoe BBIpaKEHHE MEPBOrO Hadaja TEPMOJMHAMUKU B pasHbIX ycioBusx (V=Const,
p=Const). TemnoBoit 3¢ddext peakmuu. 3akoH ['ecca m ero cienctBus. CTaHAAPTHBIE TEIUIOTHI
oOpazoBanusi u cropanusa. OOpatumble u HeoOpaTuMmble Tmpouecchl. DopMylIHpOBKa U
MaTeMaTHYECKOe BBIPAKEHHE BTOPOTO Havdana TepMoaruHaMuku. [Tonstue 00 suTponuu. [lonsrue o
TEPMOJAMHAMUYECKUX TOTeHIManax. JHeprus lempmronbiia. Dueprusi [mb6ca. Mcmonp3oBanue
3TUX PHEPIHUM ISl ONIPEIETICHHs HAIIPaBIEHHOCTH ITpoLiecca.

@opMBl U METOABI NPOBEIACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHBIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLMOHHAs W AaKTHUBHAs JIEKIUS C HCIOJIb30BAHUEM
npe3enTanuii; JlaboparopHsle 3aHATH: JabopaTopHas paboTa, peleHne 3aaay.

Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ mauTeparypoid.
[ToaroroBka k 1abopaTopHbiM pabotaM "CrocoObl BEIpakeHHE COCTaBOB pacTBOPOB. OmnpeeneHue
KOHIICHTPAIlUM PACTBOPOB METOAOM TuTpoBaHusa", "Peakuuu MOHHOrO oOMeHa" - OTBETHl Ha
KOHTPOJIbHBIE BOIPOCHI (HANKMCAaHUE TEOPETHUUECKOW YacTH OTYETOB) METOJWYECKUX YKa3zaHUil;



noATO0TOBKA K 3KCHepI/IMCHTaJII>HOI71 qaCTHu pa60T; pCIICHUC 3a1a4.

Tema 5 OxuciumenbHo-60CCMAHOBUMENbHBIE U INEKMPOXUMULECKUE NPOYECCHl.

Conepxanne Tembl: OKHCINTENbHO-BOCCTaHOBUTENbHbIE peakuuu (OBP). YpaBuuBanue
OBP. Tumer OBP. O6mme cBoiictBa mMeTauioB. DOpMBl HAXOXKJEHUS METAJJIOB B IPHUPOJE.
dusnueckue cBoiicTBa MeTamioB. Kpucramimueckas pemerka MetamioB. OcoOEHHOCTH CTPOEHUS
aTOMOB MeTajuioB. Paznuuue B CTPOEHMM BHEIIHETO 3HEPreTUYECKOIO YPOBHS Y METaNIOB U
HEMETAIJIOB. ATOMBI METAJUIOB IaBHBIX M MOOOYHBIX moArpymni.llomyuenne MeTamnoB U3 UX
coequHeHU. XHMMHWYECKHE CBOMCTBAa METAUIOB. OJEKTPOXUMHUYECKUN psieé HaNpsKEHUN
METaJJIOB. 3HAYEHHWE METAJUIOB B JKHM3HM YENOBEKa. OJIEKTPOJHbIE MOTEHLHUalbl. MexaHu3M
BO3HMKHOBEHHUSI DJIGKTPOJHOTO TMOTeHIMana. BomopomHslii »snmekTtpon. Psaa  cranmapTHBIX
ANIEKTPOJHBIX  TMOTEHIMAJIOB MeTauioB. [anpBanuueckuit anemeHt. Omnpenenenue IJC
raJibBaHUYeCcKoro 3yeMenTa [lannansa-SAkoou. Konnentpamuonnsie nienu, pacuetr I/(C nmo Gpopmymne
Hepucra. Kopposus meramioB. Buabsl koppo3un. AHOIHBIE U KaTOJHBIE IPOLIECCHI, IPOTEKAIOIINE
IPU AIEKTPOXUMUYECKONH KOPpPO3UM METauIoB. Bompochl 3K0JIOTHMH, CBSI3aHHBIE C KOppo3uei
MeTaioB. Mepbl 60pbObI ¢ KOPPO3HE: aHOMHOE MOKPHITHE (OLMHKOBAHHOE JK€JIe30), KaTOIHOE
MOKpBITHE (JTy>)keHoe kene30). [IporekropHas 3ammra. DnekTpoiu3. CyIIHOCTh 3JIEKTPOJIU3a.
DIIEKTPOIN3 PACIIaBOB U PACTBOPOB. DJEKTPOJIM3 C HEPACTBOPUMBIM aHO/IOM. 3akoHbl Dapajes.
[TpakTHdeckoe NpUMEHEHUE NIEKTPOIU3a.

@opMBl U METOABI MPOBEACHMS 3aHATHUI 1O TeMe, NPUMEHsEMble 00pa30BaTEIbHBIC
TeXHOJOTUM: JIeKUMOHHbIE 3aHATHS: TPaJAULMOHHAS W AaKTUBHAS JIEKIMS C KCIOJIb30BAaHHEM
Mpe3eHTAaINIf; TabopaTOpHbIe 3aHATH: JabopaTopHas paboTa, pelieHne 3a1ad.

Buasl caMocTosITeNbHOW TOATOTOBKM CTYACHTOB 1O Teme: PabGorta ¢ auTeparypoid.
ITogrotoBka Kk maGopatropHbiM paboTam " OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC peakiuu',
"OnexTponu3" - OTBETHl Ha KOHTPOJIBHBIE BOINPOCHI (HAIMCAaHUE TEOPETUYECKOM YacTU OTYETOB)
METOJIMYECKUX YKa3aHUM; MOTOTOBKA K SKCIIEPUMEHTAJILHON YacTu paboT; pelieHue 3a1ad.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH MO U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIUMCH MO0 HU3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

CamocrosTenpHas paboTa BiiIO4aeT paboTy ¢ y4yeOHOW M HaydHOW JIMTEpaTypod Npu
MOATOTOBKE K JIA0OpaTOpHBIM paboTaMm, JEKIUAM M K 3Kk3ameHy. CamoctosTenbHas pabora
OPOBOAMTCS C IIENbI0:  CHUCTEMATH3allMU W 3aKpeIUIeHUs, YDIyOJIeHHs U  pPacUIMpeHus
TEOPETUYECKUX 3HAHUM M NPAKTUUYECKUX YMEHUH, NpUOOpeTaeMblX CTYJEHTAMH B XOJ€
ayJUTOPHBIX 3aHATUH; (POPMHUPOBAHUS YMEHHUH UCTIOIH30BATh CIICIUAIBLHYIO JTUTEPATYPY; PA3BUTHSI
MO3HABATENIBHBIX CITIOCOOHOCTEH M aKTHBHOCTHU 00yUaronuxcs; GopMHpOBaHUS CAMOCTOSTETLHOCTH
MBIIUICHHUS, CIIOCOOHOCTH K CaMOPa3BHTHIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaTH3allHH;
pa3BUTHSL HCCIENOBATENbCKUX yMeHM. CaMocTosTenbHas padoTa MpU H3yUYEHUU AUCIUILTUHBI
MOJpa3JeNseTcss HaTpU BHIA: 1) ayauToOpHAs CaMOCTOSTENbHas paboTa (BBINOJHEHHE
nabopaTopHBIX paboT); 2) caMmocTosTeNbHAsE paboTa IMoj KOHTPOJIEM mMpernofaBaTens (TUIaHOBBIS
KOHCYJIBTAIlNH, 3a4€T); 3) BHeayIUTOpPHAs CaMOCTOSITeNbHAsT paboTa MPU BBHIMOJHEHUH CTYAECHTOM
JOMAIIHUX  33JaHuil  y4eOHOrO ¥  TBOPYECKOTO  XapakTepa (MOATOTOBKA K  JICKIIHSIM,
WHIUBUYAIbHbIC PAa0OThI MO OTICIBHBIM pa3feliaM COACPKAHUS JUCIUILINHBI, TOJArOTOBKA K
3ayeTy).

21.]'[5[ IIOATOTOBKH K J'Ia60paTOpHI)IM 3aHATUAM HCO6XO)II/IMO HUCIIOJIB30BATh METOANYCCKHUEC
yKa3aHUs K BBIMOJIHEHUIO J1TAa0OpaTOpHBIX pPadoT. Kakaplii pasfgen METONMYEeCKHX YKa3aHWi
3aKaHYHUBACTCA NMMCPCUYHEM KOHTPOJIbHBIX BOIIPOCOB, HA KOTOPLIC HCO6XOIII/IMO OTBETUTH IUCBMCHHO
1 0)OPMHUTH B OTYET B BHUJIC TCOPETUUCCKON TNIaBbl K KOHKPETHOU J1abopatopHoii padote (I'1aBa 1
Teoperuueckast 4acTh).



CTyIeHT 3aliiaeT 0TYeT HHANBUIYAIbHO.

JloTmryCcKOM K BBITIOJTHEHHSI JIAOOPATOPHBIX PadOT SBISETCS MPOXOXKACHUE MHCTPYKTaXa 110
TexHHKe Oe3omacHOCTH (1-e 3aHsTHe) U 3HAHUE TEOPUHU U XoAa dKcmepuMeHTa. CTyaeHT JOJKeH
OBITh TOTOB K KaXIOMY 3aHITHUIO - BBITOJHSAET TEOPETHUECKYIO YacTh W 3alllMINaeT ee Iepes
MPOBEICHUEM DKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIPOCHI).

JlaGopatopHasi paboTa BBIIOJHIETCS CTYIEHTOM B ayaIuTOpuu. Pe3ynbratel J1abopaTtopHOM
paboTbl opopMIIIOTCS B BHAE OTHenbHOW miaBbl (I7maBa 2 DKcrepuMeHTalbHas 4YacTh).
OKcliepUMEHTallbHAs 4YacTh BKJIIOYAeT XOA pPaOOoThl, pe3ynbTaThl OMbITa (MOATBEPKAAIOTCS
XUMHUYECKHMHU PEAKLUSIMH, pacieTaMu ), HaOJII0ACHUS U BHIBOIBI.

JlaGopaTopHnast pabota pa3ObuBaeTcsi Ha HECKOJIBKO ITAIOB:

I - KamepanbHslii oTan 1 (mnaHupoBaHue) - a) MOCTAaHOBKA IeNiel U 3a7a4 paboThl, MoaA00p
JUTEpaTyphl M HANHWCAaHHE TEOPETHUECKOH YacTH OTYeTa, C HMCIOJIb30BAaHHEM KOHTPOJIBHBIX
BOITPOCOB I10 TeMe; 0) COCTABJICHHE TJIaHa PaOOTHI (TIPETyCMOTPEHHOT'O METOIUKOM ); B) TIOJyYCHHE
JIOITyCKa K BBIMOJHEHUIO JIAOOPaTOPHON pabOTHI.

I — Kamepanpupiii dtam 2 (3KCHEPUMEHTANBHBIA) — a) BBINOJHEHHE paboT
(IpeyCMOTPEHHBIX METOJIUKOHW); 0) o00paboTka pe3yabTaToB aHATUTHYCCKOTO OIMpPEACIICHUS
(BBIpaXKEHHE PE3yNIBTaTOB Yepe3 KOJI-BO, MACCY, KOHLIEHTPAIMIO, MACCOBYIO JIOJIIO BELIECTBA H Mp.,
COIaCHO  METOJIMKE); B) MPOTOKOJIMpPOBaHHE HAOMIONEHUN, (QOPMYIUPOBKA BBIBOJOB; T)
MOJATOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAUBUIYAIBHO).

KoHTpoJibHBIE BONPOCHI VISl CAMOCTOATENbHON OIEHKH KAa4yeCcTBAa OCBOEHHS Y4eOHOM
AUCUMITUHBI

Yro takoe okcuabl? Kak ux kinaccuuuupyroT o XuMUYeCKUM CBOMCTBaM?
Uto Takoe rugpOKCUIbI?
Knaccugukarus ruipokcuoB.
UTto Takoe OCHOBHOCTH KHUCJIOTHI, KUCJIOTHOCTh OCHOBaHUS?
Maiite onpenenenue conu. Knaccudukanus conei.
Kakue KucioTsl 00pa3yroT KUCIIbIE con?
Kaxkue ocHOoBaHUS 00pa3yrOT OCHOBHBIE COJTN?
XUMHUYECKUH 3IIEMEHT, aTOM, MOJIeKyJa?
9. TlpocTble U CI0KHBIE BELECTBA?
10. Xumudeckue HopmyIibl BEIIeCTB?
11. 3akoH nmocrositHCTBa cocTaBa?
12. OTHOCHUTENbHAs aTOMHAs U MOJICKYJISIpHAsE Macca, MOJIsipHas macca?
13. IlocrosinHas ABoraapo?
14. Tlepuognueckuii 3axkoH Menzaeneena?
15. 3akon I'eit-JIroccaka?
16. 3akon ABoraapo?
17. Mounspusliii 00beM raza?
18. VYpaBuenue Knaitnepona?
19. VYpaBuenue MenaeneeBa?
20. HanummuTe moaHbIe SJEKTPOHHBIE KOHPUTYpAITUU aTOMOB 3JIEMEHTOB C TIOPSIKOBBIM
HomepoM 17 u 25.

PN R W=

21. HanummuTe 3JeKTpOHHBIE KOH(PUTYpAIlM aTOMOB XJiopa U Maprania u noHoB Cl™ u Mn?",

22. Hanummre 371€KTPOHHYIO KOH(UTypaluio aToMOB (pocdopa u BaHaus. SBISAIOTCS I OHU
aHayioramu?

23. Hamummwre 31eKTpOHHYI0 KOH(UTYpAIUI0 OCpUILTUS U YKaKUTE dJIeMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEJIMUYEHUEM HOMepa rnepuoa’?

24. IlpuBeaute MeKTPOHHYIO KOH(puUrypanuto kaiaus. [lokaxuTe, Kak U3MEHSIOTCS CBOICTBA
3JIEMEHTOB MEPUOA, B KOTOPOM HaXOJUTCS KaJUH.

25. Hanmummure snekTpoHHbIe KOHGuUTyparuu atomoB Fe u F, a taxoke nonos Fe 2R3t uF
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VkaxuTe, y KaKUX U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMHUUECKUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

VkaxuTe nocaea0BaTeIbHOCTh BO3PACTaHUSI SJIEKTPUUECKOTO MOMEHTA JTUTIOJIA y CBsA3el: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenute BaJeHTHOCTH Hoaa u pochopa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.
Ykaxxute MeXaHu3M o0Opa30BaHUsI CBSA3EH B MOHE THAPOKCOHHUS H3O+. Kakyto BaneHTHOCTh

UMeeT KUCIOPO B 3TOM HOHE?

Kakyto npoctpancTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, HyTe, CFy, GeHy, PCls, SBrg? Kakue u3 93TuX MOJIEKy NOJSPHBI?

OCHOBHBIE CBOWCTBA MPOSBIISIET BBICIINI OKCHUJI DJIEMEHTA: Cephbl, a30Ta, Oapws, yriepoaa?
Kak n3MeHs1oTCs cBOICTBAa THPOKCUI0B, 00pa30BaHHBIX METAJIaMU IJIaBHOM noArpynms! 11
IPYIIIBL, IPU YBEIHMUCHHUH 3apsijia siipa aTOMOB?

W3menutes nu cBoiicta BemecTs B psny NaOH — Mg(OH) , — AI(OH);?

Yem 00ycnoBieHa auioTponus?

B uem 3akmmtouarorcs cBoiicTBa aMGOTEPHBIX THIPOKCHIOB?

YeMy paBHa MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTa, MOJIApHast KOHIeHTpauus u TutTp 20 %
pacTBopa cyibdaTa Maraus?

Kakoii 06beM pacTBOpa CepHOil KMCIOTHI IIOTHOCTHIO 1,8 T/CM® ¢ MACCOBOH J10Mei H,SO4

88 % HaJI0 B3STH [ IPUTOTOBJICHHS PACTBOPA KHCIOTHI 066eMoM 300 M, mIoTHOCTBIO 1,3
r/cm>1 MaccoBoit 1oieit H,SO,4 40 %?

B BogHOM pactBope crynenuaTo guccouuupyet: K,SOy, K5 S, HyS, Na,SOy.

Peakuuu nonHoro oOMeHa UayT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTtaBbTe MOJIEKYJIIPHOE M [TOJTHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
norHOMy ypaBHenmio: CO532" + 2H™ — CO, + H,0.

Heiirpanenyto cpeny umeer BoaHsbli pactBop: NaNOj, FeSOy4, Na,S.

KucnorHOCTh NOYBBI MOKHO YBeNW4UTh BBeeHUe pactBopa: NH4NO3, NaNO3, NaCl,
Nast4.

Kaxkue pactBopbl HazbBatoTCs OydepubiMu? [1puBeauTe mpuMepsl.

Yro takoe OydepHas eMKOCTh, U OT KaKUX (PAKTOPOB OHA 3aBUCUT?

Ha yem ocHOBaH MeXaHH3M JIeHCTBUS Oy(hepHBIX cucTeM?

[TpuBectr ypaBHeHus 11 pacuera pH Oy¢depHbIX pacTBOPOB.

KakoBo 3HaueHne 0ypepHbIX cuctem?

Boruncnuts pH dopmuatHoro Oydeproro pactopa, B 11 koToporo conepxkurcs o 0,1M
HCOOH (K e = 1,8%10%).

Beruncauts pH aneratnoit 6ydepHoit cmecu, conepxameii B 11 0,15M CH3;COOH u 0,2M
CH3COONa (K, = 1,8%107).

BbI4UCINTL MOJIAPHYIO KOHLIEHTPALMIO PACTBOPA MypPaBbMHOM KUCIIOTHL, ecyii pH = 3, a K,
=1,8%10%.

I'unponus mpotekaeT npu pactBopeHuu B Boje: CaBrj, Ba(NOj3),, Nay SOy, AlICI5?

Bopa. CoiicTBa BOJIbI.

OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

I[Tporecchl, npoTekaroue Npu pacTBOPEHUH, TEMI0BOH 3(h(HeKT pacTBOPEHHUS.

Teopus IIEKTPOIUTUIECKOIN TUCCOIHALINY.

CreneHb TUCCOIIHAIIHAN.

CunbHble U crabble AIEeKTPOIMTHI.

Koncranrta nuccormaruu. 3akoH passeaeHuss OcTpanpia.

3aKOH 3JeKTPOHEUTPATbHOCTH PACTBOPA IEKTPOIIUTA.

HoHHOE npou3BeicHUE BOJBI.

Bonoponnslii mokazaress.
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OHeprusl.

BryTpenHss sHeprus.

Tennora.

Pabora.

IlepBoe Ha4uasI0 TEPMOJUHAMUKH.

3aKOH SKBUBAJIIEHTHOCTHU TETUIOTHI M paOOTHI.

OHTAIBITHS.

TennoBoii 3 PeKT XUMUIECKON PEeaKInu.

3akoH ['ecca.

OHTpOmus.

Bropoe Hauano TepMOAMHAMUKHY.

CBoOojHas sueprus [ m60ca kak KpuTepuil HapPaBIEHHOCTH TIPOIlecca.

CKOpOCTh XMMHUYECKOUN peaKlMK. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakii OT
KOHLIEHTPAllUU Pearupyrouux BeIecTB.

KoHncranTta ckopocTu peakiuu. MoJekyIsipHOCTb U TMOPSIIOK PEAKITHH.
KaTtanutnueckue peakiuu. [['OMOTreHHBIN U r€TepOreHHbIN KaTaaus.

3aBUCHMOCTh CKOPOCTH XMMUYECKON peakluu OT TeMIeparypsl. TemiepaTypHas
3aBUCUMOCThH KOHCTAHTBI CKOPOCTH PEAKITUH.

DHeprus akTUBAIlMU XUMHUYECKON peakiuu. Teopus akTHBUPOBAHHOT'O KOMILJIEKCA.
Xumunueckoe paBHoBecue. KoHCTaHTa paBHOBECHSI.

®dakTophl, BIugronMe Ha cMenieHue paBHoBecus. [Ipunnun Jle-Illatense.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpuBennure npumMepsl TUMHYHBIX
OKHCJIMUTENIEH U BOCCTAHOBUTEJIEH.

PaccraBpTe K03()PHUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO/]I JJIEKTPOHHO-MOHHOTO OanaHca:
a) K2CI'207 + HzS + HzSO4 - CI'2(SO4)3 +S+ K2804 + Hzo; 6) Ag + HNO3(KOHI_[) -
AgNO3; + NO; + H,O Ykaxkute OKMCIUTEIb U BOCCTAHOBUTEIID.

['te pacmoniokeHbl MeTaUIbl B IEPUOAUYECKOM cCTeMe XUMUYECKUX PJIEMEHTOB
J.1.MenpneneeBa?

KakoBbI 0cOOEHHOCTH CTPOCHHSI aTOMOB METAJIIIOB?

B uém paznuune B CTpPOSHUH BHEIIHETO YHEPTeTHUECKOTO YPOBHS Y METAIJIOB U
HEMETAJIOB?

CKOJIBKO Hapy>KHBIX DJIEKTPOHOB UMEIOT aTOMbI METAJIJIOB TJIABHBIX M MTOOOYHBIX MOATPYIIT?
B kakux popmax MOTyT HaXOJUTHCSI METAJUIBI B IpUpoe?

Kak ycTpoena kpucramiueckas penerka MeTaiioB?

KaxoBbl ¢pusznueckue cBOMCTBA METaLIOB?

Kak M0O>XHO MOIyYuTh METaIIbI U3 UX COCTUHEHUN?

Kak BemyT ce0st aTOMBI METAJUIOB B XUMHUYSCKHUX PEAKIHUSIX U IOYeMy?

Kakwue cBoiicTBa — OKMCIHUTENEH UM BOCCTAHOBUTENEH — MPOSBISIOT METAIIJIBI B
XUMHUYECKHUX PEaAKIMIX?

Pacckaxute 00 2JIEKTPOXUMUYECKOM PsijIe HAPSHKEHU METaJIOB.

[lepeuncnure peakiuu, B KOTOPbIE MOTYT BCTYIaTh METAJIbI.

KakoBo 3HaueHue METaNIOB B KU3HU YeJIOBEKa?

Bemuncaure temneparypy 3amep3aHust BogHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit

nonent 3%.
Beruncaure maccy pu6osst CsH; (O, koTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI

MOJIyYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.
Kakoii u3 pactBopoB 06s1a1aeT O0JIBIIMM OCMOTUYECKUM AaBlieHHeM: coaepxaruii 0,2 Moib

AlCl; nmm 0,2 mone CgH,Og B 1 I[M3 pactBopa? Crenens quccounanuu AlCly pasna 0,75.
Beraucnure remnepatypy 3amep3anusi BogHoro pactsopa pru6osst CsH;jO5 ¢ MaccoBoit

noineit 3%.
Berancaure maccy pubossl CsH;O5, koTopyto cinenyet pactBoputs B 180 T BOIBI, YTOOBI
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MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 0051a1a€T OOIBIITUM OCMOTUYECKHUM JIaBJICHUEM: cojiepkamuii 0,2 Moib

AICI; umu 0,2 mosb CgH,Og B 1 im> pactBopa? Crenens auccoumarin AlCI; pasma 0,75.

CocTaBbTe cXe€My r'aJIbBAHUUECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOJAAMH SIBISIOTCS
MarHueBasi 1 [IMHKOBAs TJIACTUHKHU, OMYIIEHHBIE B PACTBOPHI X HOHOB C AaKTUBHOM
KOHIIeHTpanuen 1 Mmonb/n? Kakoil MeTan SsBiaseTcs aHoA0M, Kakoi katogoM? Hanmummre
ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBLHOM peaKIuu, MPOTEKAIOIIEH B 3TOM
raJbBaHUYECKOM 3JIEeMEHTe, U Berauciute ero DJ1C.

MarnueByto IIaCTUHKY OIYCTHIIA B PacTBOP €ro conu. [Ipu 3TOM 3eKTpoAHbII MOTEHIHAT
Marausi okaszaics paBeH — 2,41B. BeraucnuTe KOHIIEHTPAIUIO HOHOB MarHust (B MOJIB/JI).
CraHIapTHBIN JEKTPOIHBIN TOTSHITMAT HUKENS O0bIle, yeM KobanbTa. I3MeHuTCs 1 31O
COOTHOUIEHUE, €CJIM U3MEPUTH MOTEHILIMANI HUKEJIS B pACTBOPE €r0 MOHOB C KOHILIEHTpalUen
0,001 mMomB/1, a MOTEHITMATBI KOOAThTa — B pacTBOpE ¢ KoHIEeHTpanwuen 0,1 Mos/n?

Kak npoucxonut atmochepHast kopposust ctainu? Hanummre 31eKTpoHHbIE ypaBHEHUS
AHOJIHOT'O U KaTOJHOTO MPOLIECCOB.

Kax mpoucxoaut koppo3us IMHKA, HAXOISIIETOCS B KOHTAKTE C KAAMUEM B HEUTPAIIHBHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIC ypaBHEHHE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kaxoit coctaB nmpoayKkToB KOppo3un?

MeJIb HE BBITECHSET BOAOPO U3 pa3daBieHHBIX KUcioT. [Touemy? OnHako, eciu K MeTHOM
IJIACTUHKE, OMYIIEHHON B KUCIIOTY, IPUKOCHYTHCS IMHKOBOM, TO HA MEIM HAYMHAETCSA
OypHoe BbIzIeTIeHUE BOA0poaa. OOBSICHUTE ATO ABJICHHE, COCTABUB YPaBHEHUE aHOAHOTO U
KaTOJHOTO IpoleccoB. Hanmumure ypaBHeHUE MPOTEKAIONIEH XUMIUUECKON PEeaKIIHH.

K kakomy THITy TOKPBITHI OTHOCSITCS OJIOBO Ha CTainu U Ha Meau? Kakue nporecch OyayT
MPOTEKATh P aTMOC(EPHON KOPPO3HUH JTY>KEHHBIX (OJIOBSIHUPOBAHHBIX) CTAIM U METH, TIPH
HeWTpanbHOU peakuuu cpeasl u 298 K? Hanummnre ypaBHeHHE KATOJHBIX U aHOJIHBIX
peaKuui.

[TpuBenuTe mpuMepsl KATOAHBIX U aHOJHBIX MOKPHITHI /Ui KoOanbTa. CocTaBbTe ypaBHEHUE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3AYXE U B PACTBOPE COJITHOW KHUCIIOTHI IPU
HapYIICHUU [ETTOCTHOCTU MTOKPBITHS.

Hanummre ypaBHEHUS 3JIEKTPOIHBIX PEAKIIHM, MPOTEKAIOIIUX MTPH KATOJHOM 3a1uTe
CTaJIbHBIX TPYO.

Kaxkas macca (1) ruapokcuaa kanust o0pa3zoBaiach y KaTojia pH JIEKTPOJIH3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEHMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOIO IIPH H. y.?

Omnpenenure Maccy HUHKA, KOTOPBIN BBIIEIUTCS Ha KaTO/E MPH AJIEKTPOIH3E cylbdaTa
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIX0]1 IMHKA Ha TOKY paBeH 50 %.
Kakas macca (r) H,SO4 06pa3yeTcs 0ko10 HEpaCTBOPUMOI'O aHO1A IIPH IIEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOJIE BbIIENsAETCA KUCI0opoa 00beMoM 1, 12 11 u3mMepeHHsli pu

H.y? BerunciauTe Maccy BEIECTBA, BBIAEISIOIIErocs Ha Katone. Kakue TUIbI JUCTIEpPCHBIX
CUCTEM BbI 3HaeTe?

CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM JJIEKTPOIAAMH SBIIAIOTCS
Mar"yMeBasi U IUHKOBAs IUIACTUHKH, OITYIICHHBIE B PACTBOPHI UX MOHOB C aKTUBHOM
KoHIeHTpanuel 1 mons/n? Kakoit MmeTasut siBisieTcst aHOJ0M, Kakoi karogom? Hamwmue
YPaBHEHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIMU, IPOTEKAOLIEH B 9TOM
raJbBaHHMYCCKOM dJIeMeHTE, B BeruuciuTe ero DJ1C.

MarnueByto IIaCTUHKY OIyCTHJIA B PacTBOP €ro coid. [Ipu 3TOM 351eKTpoAHbIN MOTeHIHAI
MarHus okasajucs paBeH — 2,41B. Boruncnure KOHIEHTpAIMIO HOHOB MarHust (B MOJIb/J).
CrannapTHBIN 3JIEKTPOAHBIN MOTEHIMAT HUKETS 0oJbIle, 4eM KobanbTa. I3MeHUTCs 11 3TO
COOTHOILIEHUE, €CIIM U3MEPUTH IOTEHIIUAN HUKEIISA B PACTBOPE €0 NOHOB ¢ KOHIICHTpaUel
0,001 monb/11, a MOTEeHIIMABI KOOATIBTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 moas/n?

Kak mpoucxonut armochepHast kKopposust cranu? Hanummre 351eKTpoHHbIE YpaBHEHUS
aHOJHOTO M KaTOJHOTO MPOLIECCOB.

Kak npourcxoaut Koppo3us IMHKA, HAXOIALIET0Cs B KOHTAKTE ¢ KaAMUEM B HEUTPAIILHOM U



KkHcaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOJIHOTO MPOILIECCOB.
Kaxoit coctaB mpoayKToB KOppo3un?

119. Menp He BBITECHSET BOJOPO. U3 pa3zdaBieHHbIX KucaoT. [louemy? OqHako, eciu K MeTHOM
IUTACTHUHKE, OIYIIEHHON B KUCJIOTY, IPUKOCHYThCS LIMHKOBOM, TO HA ME/IM HAUMHAETCS
OypHoe BblieneHne Boaopoaa. OOBsICHUTE 3TO SBJIEHUE, COCTABUB YpaBHEHUE aHOJAHOTO U
KaTOJHOTro nporeccos. Hanumure ypaBHEHUE NPOTEKAIOIEH XMMUYECKON PEAKIIUH.

120. K xakoMy TUIly HOKpPBITUI OTHOCSITCS OJIOBO Ha cTainu U Ha meau? Kakue nponeccs! OyayT
MPOTEKATh PU aTMOC(EPHON KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAJIU U MEU, IPU
HeNTpanbHOU peakiuu cpeasl 1 298 K? Hanummnre ypaBHEHUE KaTOJHBIX M aHOAHBIX
peaKkuui.

121. TlpuBeauTe mpUMEpPHI KATOJHBIX M aHOAHBIX MOKPBITUH AJisl KoOanbTa. CocTaBbTe ypaBHEHUE
KaTOAHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/1yX€ U B PaCTBOPE COJITHOM KUCIIOTHI IPH
HapYILIEHUH [[ETOCTHOCTU MOKPBITHSL.

122. Hanumure ypaBHEHUS dJIEKTPOAHBIX peaKLUii, IPOTEKAONINX IPU KATOAHOM 3alUTe
CTaJIbHBIX TPYO.

123. Kakas macca (T) ruipokcuia Kanus oopazoBaiach y KaToJa Mpu 3JIEKTPOIIU3E pacTBOpa
K,SOy, ecu Ha ocHOBe BbLAEAMIOCH 11,2 11 KHMCIOpOAA, U3MEPEHHOTO IIPH H. y.?

124. Omnpenenute Maccy IIMHKA, KOTOPBII BBIAEIUTCS HA KAaTOJIE TIPU AIIEKTPOIIN3e Cylbdara
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BbIX0]I IMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (1) H,SO4 06pa3yeTcst 0k010 HepaCTBOPUMOTI'O aHO/1a TIPH IEKTPOIIN3E
pactBopa Na, SOy, eciiu Ha aHOZE BBIIENSAETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbI Ipu
H.y? BerunciauTe Maccy BEIIECTBA, BBIIEISIOIIETOCs HA KaTOIE.

Pexomenganum no padorte ¢ iurepaTypoit

B y4eOHbIX MOCOOMIX, yKa3aHHBIX B OCHOBHOU JIUTEpAType B TOM UM UHOU MEPE PaCKPHITO
COJepXKaHME IICHTPAJIBHBIX TEM HAcTOAlIeH paboueil mporpammbl. [loMHUMO H3y4YeHHS OCHOBHOM
JUTEpPaTyphl MO TUCHUIUIMHE «XHUMHUSA», CTYACHTY PEKOMEHIYETCS H3YyYUTh JOMOJHUTEIbHYIO

JUTEpaTypy

5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOMMMOCTH OOYJAIONIMMCS U3 YHCIA JIUII C OTPAaHHYECHHBIMI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBJICHUIO 00YYaIOIIErocs) MpeJoCTaBIsIeTcs yueOHast HHPOPMaIHs B JOCTYITHBIX
¢dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX MCUXO()U3NIECKHX OCOOCHHOCTEH:

- JUIS JIUL ¢ HApYIIEHUSIMU 3pEHUsS: B IIe4aTHOM (popMe YBEIHMYEHHBIM pUdTOM; B popme
3JIEKTPOHHOIO JIOKYMEHTA; WHJUBUTyaJIbHbIE KOHCYJIbTall! c MIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHUs, KOHCYJIbTAlUU H JP.

- U1 JIML ¢ HApYIIEHUSIMU clTyXa: B e4aTHoi (opme; B hopMe 3JeKTPOHHOTO JOKYMEHTA;
WHJUBU]lyallbHbIE KOHCYJIBTALMU C IPUBJICUEHUEM CYPAONEPEBOIUNKA; MHAUBUAYAJIbHbIE 3a/1aHUS,
KOHCYJIbTAIlH U Jp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTATENBHOTO ammapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOTO JOKYMEHTA; MHIUBUIyJIbHBIC 3a/1aHUsI, KOHCYJIbTAlUU U JP.

6 ®DoHI OLEHOYHBIX CPEACTB /JIl MPOBEAeHHs TEKYLIero KOHTPOJIS U MPOMEKYTOYHOM
arrecTauMy 00y4aroIMXCs M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTH)KEHUHM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCLUIUIMHE (MOJIYII0) co3/aHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHallbl, ONPEAEIAIOIUE MPOLETyphl OLIECHUBAHUS 3HAHUM, YMEHUN M HAaBBIKOB,
a TaKXKe KPUTEPHUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLEHKU 3HAHWN, yMEHMH, HABBIKOB U



XapaKTepU3yIoIIne 3Tanbl (OPMUPOBAHUS KOMIETCHIIMNA B MPOIECCE OCBOCHUS 00pa3oBaTeIbHON
MpOTrpaMMmBbl, ipescTanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHrue TUCHUIIJIMHBI (MOAYJIs1)

7.1  Ocnoenaa numepamypa

1. Pocun, M. B. O6mas u Heopranndeckas xumus B 3 7. T. 1. O0mas xumus : yaeOHUK
nst By3oB / U. B. Pocun, JI. JI. Tomuna. — Mocksa : U3marensctBo FOpaiit, 2024. — 426 ¢. —

(Bbiciuee oOpasoBanue). — ISBN 978-5-9916-3816-6. — Tekcr : 5SIEKTpOHHBIA //
Oo6pazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nmata
obpamenus: 12.11.2024).

2. Pocun, . B. OO0mas u Heopranuyeckass xumust B 3 1. T. 2. Xumus s-, d- u f-

2JIEMEHTOB : yueOHuK aiist By3oB / V. B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 2JIEKTPOHHBII
// O6pazoBarenpHas miatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/536242 (nmara
obpamenus: 12.11.2024).

3. Pocun, U. B. OOmas u Heopranundeckas xumus B 3 T. T. 3. Xumus p-371€MEHTOB :
yuebnuk 1uis By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3narensctBo IOpaiit, 2024, —
436 c. — (Bricmiee obOpazoBanmue). — ISBN 978-5-534-02294-0. — TekcT : 3JeKTpOHHBIN //
ObpazoBatenbHas minarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nata
obpamenus: 12.11.2024).

7.2 [onoanumenvnasa numepamypa

1. bBopucos, A. H. Ananutuueckas XUMuUs IJIs 1eAaroros. PacueTsl B KOJIMYECTBEHHOM
aHanM3e : y4eOHMK M mpakTukyMm st By3oB / A. H. bopucos, U. 0. Tuxomuposa. — 3-e m3n.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snexTpoHHbIH // OOpa3oBarenbHas miaardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (nata obpamenus: 12.11.2024).

2. KypOatoBa, C. B. Dnektpoxumus : ydeOHoe mocobue / C. B. Kypbarosa, E. E.
@unkensireitn, P. B. [adurymua. — Camapa : Camapckuii yausepcuret, 2022 — Yactp 1 :
PaBHOBecust B pacTBopax 31eKTpoJauToB. ['ereporennsie paBHoBecus — 2022. — 116 ¢. — ISBN
978-5-7883-1743-4. — TekcT : 3nekTpoHHBbIH // JlaHb : 371€KTpOHHO-OMONIMOTEYHAsT cUcTeMa. —
URL: https://e.lanbook.com/book/336566 (nara obpamenus: 30.09.2024). — Pexkum gocTyma: st
aBTOPU3. TOJIb30BaTENCH.

3. Ps6os, B. JI. Xumus vedtu u raza : yuebnoe nocoéue / B.JI. Pa6oB. — 3-e u3zn., ucmp.
u jpon. — MockBa : MUH®PA-M, 2024. — 311 c. — (Bricmiee o6pazoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponHsii. - URL:
https://znanium.ru/catalog/product/2145088 (mara obpamenus: 18.11.2024)

4. Cemyxun, C. Il. Xumus HedTH M raza s reojoroB : yueOHoe mocobue / C. II.
Cemyxun. — Tiomens : TioM'HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cCUCTEeMa. — URL:
https://e.lanbook.com/book/138261 (mara oOpamenus: 30.09.2024). — Pexum ngoctyma: s
aBTOPU3. I0JIb30BATEIICH.

5. Tynukun, E. M. Xumus B cTpoutensctBe : ydeOHOe mMocodue s By30B /
E. U. Tynukun. — 2-e u3n., ucrp. u gon. — Mocksa : M3natensctBo FOpaiit, 2024. — 180 ¢. —
(Boicmee oOpaszoBanme). — ISBN 978-5-534-04152-1. — Tekct : DSIEKTpOHHBIA //
Oo6pazoBatenpHas 1uiatrgopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/538328 (mara
obpamenus: 12.11.2024).

6. Xwumus. Pazgen «Oprannyeckas xumus» : yaeoHoe mocooue / M. B. Temepera, M. H.
Koxesuna, E. A. CkynaeBa, C. b. JloBunenkas. — Omck : Omckuii [AY, 2024. — 83 c¢. — ISBN
978-5-907687-65-3. — TekcT : 3nekTpoHHBI // JlaHb : 371eKTpOHHO-OMONIMOTEYHAsT cUCTeMa. —



URL: https://e.lanbook.com/book/407573 (nara ob6pamenus: 30.09.2024). — Pexxum goctyma: amis
aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 06zl OAHHLIX U UHGOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeobX00UMOCmMU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6pasosatenbHas miatdopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnexTpoHHO-0nbnuoreyHas cucrema "ZNANIUM.COM"
DnekTpoHHO-Onbnoreynas cucrema "JIAHB"

6.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

Nk -

7. [Ipesunentckast Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMyYHBIX
npodeccuoHanpHbIX 00nacteit) - Pexxum moctyna: https://www.prlib.ru/
8. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant I[lmroc" - Pexxum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecredyeHNe IUCHMILUIMHBI (MOAYJs) W IepevYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCIIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa3oBaTEeIbHOIO
npouecca no JMcuuIinae (MoayJ10), BKJIOYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYIOBAHUE:

- [Ipoexrop

- AkBaguctusuisitop PHS AQUA 4

- Becsl anammtnaeckue BJI-210

- Nonomep M-500 6a30BbIit

- lIxad cym-s1it CHOJI 58/350(amekTpoH.,cTaib,BeHT-P)

IIporpamMmHOe 0OeCIIEYEHHE:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Koz n hopmynupoBka KOMIIETEHIH Koz u popmynupoBka HHIUKATOPA JOCTUKECHUS

KOMIIECTCHIIMN

Hassanne OITOIT BO,
COKpAII[EHHOE u

OIIK-1.1x : Mcronp3yeT MeTO1bl MaTEMAaTHYECKO
IO ¥ CTATHCTHYECKOTO aHAIM3a I MOCIHPOBAH
WS ¥ OLICHKH PUCKOB B chepe TeXHOCchepHOl 06e30
MTACHOCTH; BBITIOJIHACT PACUCTHBIC U aHATUTHYECK
He MPOIEAYPHI, CBA3aHHBIC C (HHU3UKO-XMMHUYUECKH
MU TIPOIIECCAMU B TEXHOC(]EpE; MPUMEHSIET COBPE
MCHHBIC BBIYUCIUTEIILHBIC TEXHOIOTHH [UIS PEIIe
HUSI 337124, HATIPABJICHHBIX HA OXPAHy OKPYIKaro
ieii cpeapl 1 odecriedeHrne 0e30MacHOCTH YeIoB
eKa

20.03.01 «Texnocdep
Hasi 6e30MaCHOCTb»
(B-TB)

OIIK-1 : CnocobeH yuuThIBaTh COB
pEMEHHbBIEC TCHICHIINU Pa3BUTHS T
XHUKH M TEXHOJIOTHI B 00J1aCTH TEX
HOc(epHOit 6e30MaCHOCTH, H3MEPHT
€JIbHOW Y BBIYMCIIUTENBLHON TEXHUK
1, HH)OPMAIIMOHHBIX TEXHOJIOTHH T
P¥ pellIeHHH THIIOBBIX 3a7a4 B 00J1a
cTé NMPOeCCHOHATBHON SSITENBEHO
CTH, CBSI3aHHOM C 3alIUTON OKpYyXkKa
foLIeH cpeibl U obecriedeHneM 6e30
ITACHOCTH YeJIOBEKA

KomniereHnust cuutaercsi cOpMUPOBAHHOW HA JAHHOM JTalle B ClIydae, eCiH IOJyYeHHbIC
pe3yabTaTel OOY4YEeHWs MO JUCIMIUIMHE OLEHEHBI IIOJIOKUTENBHO (IMarna3oH KPUTEPHEB
OLICHUBAHUSI PE3YJBTATOB O0yUCHHS «3aU4TCHOY, YIOBICTBOPUTEIBHOY, «XOPOIIOY», KOTIHMIHO»). B
cllydae OTCYTCTBHSI TIOJIOXKHUTEIBHOW OLCHKM KOMIICTCHLMsS HA JIAHHOM OTale CYHTaeTCsl
HeC(OPMHUPOBAHHOM.

2 Iloka3zaTe M OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHus

Komnerenuus OIIK-1 «CriocoOeH yuuThIBaTh COBPEMEHHBIE TEHCHIIUN PAa3BUTHUS
TEXHUKU M TEXHOJIOTUH B 00JaCTH TEXHOC(HEPHOH Oe30MacHOCTH, U3MEPUTEILHON U
BBIUUCIIUTENILHON TEXHUKH, UHPOPMALIMOHHBIX TEXHOJIOIMH IIPU PEIIEHUH TUIIOBBIX 3ajjay B
o0actu npoecCHOHAIbHON AESATEIbHOCTH, CBSI3aHHOH € 3allIUTOM OKpPY>KaroLIel cpeasl 1
o0ecrieueHrEM 0€30IIaCHOCTH YEJIOBEKA»

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

Pe3ynbraTel 00y4eHUs 10 JUCIUTUINHE

T
K u Kpurepun onieHUBaHUS pe3yiIbT

aToB 00yUYCHUS

Kon u popMyupoBKa HHAUKAT
opa IOCTWXeHUs komnereHmu | O4 |

bI€ ¢ PUIUKO-XUMUYECKUMH TP

olieccaMu B TexHochepe; nmpume
HACT COBPCMCHHBIC BIYHUCIIUTCIT
BHBIC TEXHOJIOTUU JJIA PEHICHUA
3aj1a4, HAIPABICHHBIX HA OXPaH
Y OKpYXaroIIeH cpeasl 1 odect

eueHre 0€30MaCHOCTH YelIOBEKa

BHBIXD 3a1a4

Pe | pe Pesynprar

3- | 4

Ta | 19
OIIK-1.1k : Ucnone3yeT meTon 0OBSCHSIET: COCTaB, CTPOCHUE U
bl MATEMAaTHYECKOTO U CTATHCTH XUMHYECKHE CBOWCTBA KHCJIOT,
YEeCKOT0 aHAJIN3a ISl MOJIEITHPO OCHOBaHHMH, OKCHIOB, aMpoTep
BaHUS U OLIEHKU PUCKOB B cep HBIX COCTUHEHUH, COJIEH; aTOMH

N (yHIaMEHTAIBHBIX Pa3/I€0B XU

e TexHOoC(hepHOH 6e30MmacHOCTH; P 3n | mum B obbeme, Heobxommiom 1 | O MOTEKYPHOE YHeHIE; CTpoe
BBITOJIHSIET PacYEeTHBIEC U aHAIU ’ HUE aTOMa; IEPUOUUYECKYIO CH

I | an | 511 OCBOCHHUSI XUMHUYECKHX OCHO
TUYECKHE MPOLEAYPBI, CBI3aHH f we | B npn pemenmm npodeccronan CTeMY 3JIEMEHTOB; TEOPHUIO PacT

BOPOB; OCHOBHBIE 3aKOHOMEPHO
CTH TMPOTEKAHMSI XUMHYECKHX TT
POILIECCOB; KUCIOTHO-OCHOBHBIE
M OKHCJIUTENHLHO-BOCCTAHOBUTE
JIbHBIE CBOMCTBA BEIECTB




N T4 g

S

CH
nue

JieNIaTh IPOCTEUIINE OLEHKH U
pacyeTs! U aHaIn3a XHMUYeC
KHX SIBJIEHUH B HCIIOJIB3YEMOH a
NMapaType U TEXHOIOTHIECKUX
nporueccax

aHATM3UPYET MPOCTHIC BELIECTB
a ¥ UCCIIelyeT XUMUYECKHUE TPO
LIECChI UCIIOIb30BaHUEM CTaHA
PTHBIX METOJIUK; OOBSCHSET XU
MHUYECKHE CBOICTBA aTOMOB B 3
ABUCHMOCTH OT CTPOCHHUS HX 3T
EKTPOHHBIX 000JI09€eK; IPOBOIN
T pacyeThl KOHIIEHTPaUil pacTB
OpOB Pa3INYHBIX COCTUHEHHH,
ompenenseT N3MEHEHHE KOHLIEH
Tpauui Npu NPOTEKAHUU XUMHU
YECKHUX peaklMi; OonpeaenseT T
€pPMOIMHAMHUYECKHUE XapaKTEPH
CTHKH XUMHUYECKUX PEaKIIUH U
paBHOBECHBIC KOHIICHTPAIINH B
IIECTB, IPUMEHSAET npuHnu Jle
-IlTaTenpe K XUMUYIECKHM PaBHO
BECHSIM; UCTIOJIb3YEeT BETMUUHBI
KOHCTaHT JUCCOLMAINH IS Xa
PaKTEPUCTUKU CHUJIIBI DJIEKTPOIIH
Ta; COCTABIISIET YPAaBHEHUS OKUC
JITENFHO-BOCCTAHOBHUTEIIBHBIX
peaxuii METOIOM IEKTPOHHO-
HMOHHOTO 0ayaHCca; COCTaBIISIET 3
JIEKTPOXUMHUIECKUE CHCTEMBI; C
OCTaBJISIET YPaBHEHUsI peakuit
9JIEKTPOJIM3a PACTBOPOB U pacil
JIaBOB COJICH; BBIIIOJHSET pacye
ThI JIEKTPOAHBIX TOTEHIUAJIOB,
ANEKTPOABHKYILEH CHIIBI (3.]1.C.
) TabBAaHMYECKHUX HJICMEHTOB.

W T4 g

aB
bl

BBIIOJHEHHSI OCHOBHBIX XUMUYE
CKUX J1Ja0OPaTOPHBIX ONeparuii

BBIIIOJIHAET OCHOBHBIE XUMUYEC
Kue 71ab0paTOPHBIC OEPAIHT;
OIpeJie/ICHIE COCTaBa, apaMeT
POB U CBOMCTB XUMHYECKUX CUC
TeM, 6e30MacHOro 00paeHHs ¢
XMMHYECKUMH MaTepraaaMu ¢
YUETOM UX (PU3UIECKUX CBOMCT
B.

Tabnuna 3amoiHsAeTCsl B COOTBETCTBUU C pazzenoM 1 Pabouell mporpammbl AMCLMITIIUHBI

(Moyst).

3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO IUCIUILIAHE (MOIYIIIO)

KonTponupyemsle MIaHUpyeMbIE pe3y

JIbTaThI O6y'{€HI/IH

KOHTpOJ’[I/IpyeMBIC TCMBbI

HaumeHoBaHHE OIIEHOYHOTO CPEACTBA U TP
encrasienne ero B DOC

JTUCLIUIIIMHBI

Texymuii KOHTPOJIb

IIpomesxxyTounas at
TecTarus

OuHas popma 00yUeHHUS

P/l

3HaHue : HyHAaMECHTAIBH
BIX Pa3/ICOB XHMMHUH B 00BE
Me, HEOOXOMMOM JIJIsl OC
BOGHHS XUMHUYECKUX OCHO
B IIPU pelIeHun mpodeccu
OHAJIBHBIX? 33714

CobecenoBanue Tecr
1.1. BBegenue B JUCLIUILI
uny. Knaccel Heopranuue
Y P Tect Tect
CKHX COEIUHEHUI




CobecenoBanne Tect
1.2. ATOMHO-MOJIEKYIISIpH
o€ y4eHue
Tect Tect
1.3. Crpoenuie atoma u e | Co6ecenopanue Tecr
PpHUOIMYECKAsT CHCTEMA 3T
emenrtoB [[.11. Menzaeneen
a Tect Tect
1.4. Teopust pacTBOpPOB. CobecenoBanue Tect
OcHOBHBIE 3aKOHOMEPHOC
TH TIPOTEKAHUSI XUMHUYECK
HX MPOLECCOB Tect Tecr
1.5. OxucrmurensHo-socer | CoOecenopaime Teer
AQHOBUTENBHBIE U DIIEKTPO
XUMHUYECKHE TPOLECCH TecT Tect
P12 YmMenue : genatb npocTeit 1.1. BBenenue B AUCIHTLI
A A P A JucH Jlabopatopnas pado
LIME OLIEHKU U pacyueThl [ uny. Kitaccel Heopranuue a Tect
JIsS aHAJIM3a XUMHYECKUX sl | CKHX COCHUHCHHN
BJICHUH B HCHOJIb3yEMOU a
Y 1.2. AtomHo-monekyssipa | JlabopatopHas pabo
Maparype U TeXHOJOTu4e Tecr
0¢ y4eHHE Ta
CKHUX TpoIieccax
JlaGoparopuas pado
patop p Tecr
Ta
1.3. Ctpoenue aroma u e
pHUOIMUECKas CHCTEMA 3T Pa3zHoypoBHEBbIE 3a Teer
ementoB [|.1. Mennenees | mauwm u 3amaHus
a
Pedepar Tecr
1.4. Teopus pacTBOPOB. Jlaboparopuas pabo | ..
OcHoBHEIE 3aKkoHOMepHOC | T2
TH POTEKAHNS XUMHUCCK | pasyovnopnebie 3a Teer
MX MPOLECCOB JIaux 1 3a1aHNS
JlabopatopHas pado T
1.5. OkucnmuTensHO-BOCCT | Ta eer
AHOBUTENBHBIE U DIIEKTPO
XUMHAYECKHE MPOLECCHI PasHoypoBHEBBIE 32 Tect
Jla4y¥ U 3aJ]aHus
PJ13 HagpIk : BEIIOTHEHUS OCH 1.1. BBenenue B TUCIIUTLI
A 5 Jmch JlabopatopHas pado
OBHBIX XUMHUYECKHX J1a00 uny. Kitaccel Heopranuue a Tect
PaTOPHBIX OIepalui CKUX COCIAMHEHUH
1.2. AtomHo-MonekymsipH | JlaGoparopHas pado Teer
oc¢ y4eHue Ta
1.3. Ctpoenue aroma u e
pHOIMYECKas CHCTEMA 3T JlabopatopHas pado Tecr
ementoB [|.1. Mennenees | Ta
a
1.4. Teopust pacTBOpPOB.
OcHoBHBIe 3aKkoHOMepHOC | JlabopatopHas pabo Teer
TH TIPOTEKAHMsI XUMHYECK | Ta
HX TPOIECCOB
1.5. OxucnurenbHO-BOCCT
JlabopaTopHas pado
AQHOBUTEIBHBIC U 3JIEKTPO Tect

XUMHUYCCKHUE MTPOLIECCChI

Ta

4 Onucanue nNpoueaypbl OCHUBAHUS




KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHLMH Ha JaHHOM JTale OICHHUBACTCS IO
pe3ynLTaTaM TCKYIIII/IX u HpOMe)KYTO'-IHI)IX aTTCCTaHI/II\/II HpI/I IIOMOIITN KOHI/I‘ICCTBGHHOI\/’I OILICHKU,
BBIPOKCHHOW B Oayutax. MakcuMmajbHas cymMMa OayuloB MO JAMCHUILIMHE (MOIy/da0) paBHa 100
oayuam.

. OnieHoYHOE CpencTBO™
Bun yueOHOI nesTensHo =
(CobecenoBan [OTyet 10 1aOOpaToOpHOH [TecT k Temam 1-
cTH Pedepar [Bamaun lToro
e aboTe 5
Ulexkn 3 - - - 20 20
UlaGoparopusle paboTsl [25 28 - - - 53
aCaMOCTOﬂTeHbHaH pabot| i 3 b4 i b7
[roro 25 28 3 24 20 100

*Ounas popma oOyueHUs

OneHoyHoe cpencTBo™*

Bun yuebHoit

NeATEIIbHOCTH CobecenoBanue OOTT:eT o s1aGopatopHoi pad fgo;;ggf:;l{ Tect x Temam 1-5 |HToro
Jlexuun - - - 20 20
JlaGoparopHslie pabOTHI 25 8 - - 33
CamocrosiTenbHas padorta _ 47 _ 47
Hroro 25 8 47 20 100

**3aunas popma 00yueHUs

Cymma GansioB, HaOpaHHBIX CTYJEHTOM IO BCEM BHJaM yUeOHOH NeATeNbHOCTH B PaMKax
JTVCLIATUTMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOIUIICH.

Cymma 6amioB | Ouenka 110 mpoMexy

M XapakTeprcTHKa KadecTBa C(HOPMUPOBAHHOCTH KOMITCTCHITUH
[0 AMCHUIUIMHe | TOUYHOH arTecTanun

CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTH JUCHUILTHHAPHBIX KOMIIETCHIUHA, 00
Hapy>KHBaeT BCECTOPOHHEE, CHCTEMATHYECKOe U NTyOOKoe 3HAaHHE Yy4eOHOrO MaTep
o191 110 100 «3a4TEHO» / yaja, yCBOUII O(jHOBHle nuTspaTypy ¥ 3HAKOM C JIOIIOJIHUTENILHOH JIUTepaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOid, yMeeT CBOOOTHO BBITIOHATH MPAKTUUCCKHIE 3a/1aHMs,
MIPEIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHPYET NPUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.

CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTH JUCIHHUILTHHAPHBIX KOMIIETCHIHIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET

«XOPOIIIO» OYHOCTH, 3aTPyJHEHUS PU aHAIUTUYECKUX OINEPALUAX, IEPEHOCE 3HAHUI U yMEHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.

CryzmeHT 1eMOHCTpupyeT chOPMUPOBAHHOCTD AUCHUILIMHAPHBIX KOMIIETEHIHUI: B X

«3a4TeHo» / 0/1¢ KOHTPOJIBHBIX MEPOIIPUSITHI JOMYCKAIOTCS 3HAYMTENIbHBIE OIIMOKH, IPOSIBIISIETC
or 61 10 75 «YJIOBJIETBOPUTEIBH s1 OTCYTCTBHE OT/ICJIbHBIX 3HAaHUH, YMEHUI, HaBBIKOB 110 HEKOTOPBIM JAUCLUIUINHAPH
o» bIM KOMIIETEHIUSM, CTYACHT HCIBITBIBAECT 3HAYUTEIbHBIE 3aTPYIHEHHS IIPU OIIEPHP

OBAHUM 3HAHUAMHU U YMEHUAMU IIPU UX NTIEPEHOCE HA HOBBIE CUTYALIUH.

«HE 3a4TCHOY /
or 41 10 60 vy CTyA€HTa HE C(bOpMI/IpOBaHLI JUCHUITTIMHAPHBIC KOMIIETCHIIUH, ITIPOSABIIACTCA HENO

«HCYLOBJICTBOPHTCIIL CTaTO4YHOCTh 3HaHPII>i, yMeHHﬁ, HaBBbIKOB.
HO»

«HE 3a4TEHOY /
o1 0 10 40 JIMCUMIUTHHAPHBIC KOMIIETCHIMH He Cc(OPMUPOBAHBI. [IpOSIBISETCS MOJHOE HIIH

«HCYNOBJICTBOPHUTEIIb MPaKTUYCCKU MTOJIHOC OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ, HAaBBIKOB.
HO»

S IlpumepHbIe OLICHOYHBIE CPeACTBA
5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

1. Yto Takoe okcuapl? Kak ux kiacCUPUIMPYIOT IO XMMUYECKUM CBOICTBaM?



SARNANE Sl

~

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.

Yo Takoe OCHOBHOCTh KHCIOTHI, KHCIOTHOCT OCHOBAHHSA?

Yro Takoe OCHOBHbIE COIU?

B yewm 3akmtogaroTcs cBolicTBa aM(OTEPHBIX THUIPOKCUIOB?

Kaxue Bunb! coneit paznuqaror?

Uro Takoe peakuus HelTpanuzanun? Kakue nmpoayKTsl peakiiuu 00pa3yroTcs TP peaKIuu
HelTpanu3anuu?

CdhopmynupyiiTe 3aK0H IMOCTOSTHCTBA COCcTaBa?

Hanummre nosHbie 3IEKTPOHHYIO0 KOH(UTYpAIHIO aTOMa KUCIOpoa (TIOPsIIKOBBIN HOMED B
tabmuue J[.U. Menneneesa 8) u aTroma xyopa (opsaKoBeiid Homep B Tabmute .M.
MenneneeBa 17).

VYkaxxkure, y KaKMX U3 HHKE PUBEICHHBIX MOJIEKYJ XUMHUECKHUE CBSA3H UMEIOT MOJISIPHBIN
xapakrep: F,, CO, Hy

Jlaiite onpenenacHne BaJICHTHOCTH.

Kakas snexkTpoHHast KOHPUTYpaIHst aTOMOB SIBJISIETCS] YCTOHYNBOI?

MonsipHast macca Bemiecta? [laiite onpenenenue u npuseaute Gopmyiy pacuera.
MomsipHast Macca SkBHBaJieHTa BemecTBa? Jlaiite onpeneneHue u npuBeante Gopmyry
pacuera.

CoopmynupyiiTe 3aKOH SKBUBAJIECHTOB.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHms?

JlaiiTe onpeneneHne CHIIBHBIM U Ca0BIM AJICKTPOJIUTAM.

Coopmynupyiire npunnun Jle-latense.

B uém paznuune B CTPOEHUH BHEIIHETO YHEPreTUUECKOT0 YPOBHS Y METAIIIIOB U
HEMETAJIOB?

Kak ycTpoeHa kpucTamuinyeckas peleTka MeTaaioB?

W3 npuBeAEHHOTO NIepeyHs BHIMUIINTE Ha3BaHUs METAJUIOB, 3aIIUIINTE CUMBOJIBI 3TUX
AIIEMEHTOB: OJIOBO, KQJMH, MBIIIBSK, U0/, OJIOBO, TEJTYP, OapHii, KpUIITOH, MOJTUO IEH,
CeJIeH, PTYTh, OCpHILTHIA, OOP.

Urto Takoe koppo3usi? Kakue BUIbl KOPPO3UU Pa3InydaroT?

[Tepeuncanre ciocoObl 3aUTHI OT KOPPO3UH.

Kakue peakuuu Ha3pIBalOT OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCICHHS aTOMa XUMUYECKOT0 JIEMEHTa o (hopmMyIie ero
coenuHeHus1 7Kakoil camMblii 2JIEKTPOOTpHULIATEIbHBIN Ai1eMeHT llepnonnueckoii cucremsr .M.
Meneneena.

Uro Takoe anexTponaus? Kakue BUABI 3JIEKTPOIN3a pa3audaroT?

CpaBHUTE NPOLIECCHI TUAPOIIN3A U AIIEKTPOJIN3A.

B tpu mpoOupku, comeprxarire mopomKyn Maraus, keie3a u cepedpa, 7100aBHId OJMHAKOBBII
00BEM coJsTHOM KUCIOTHI. B Kakoit mpoOupke He OyeT HabmoaaThes BelaeneHue ra3a? B
KaKoW TPOOMPKE peakins CTaHeT MPoTeKaTh 0ojee OypHo? OTBEeT 000CHYHTE.

Yro Takoe xumMudeckas KHHeTUKa? UTo Ha3bIBAETCS CKOPOCTHIO XUMUUYECKOW PEaKLnu?
Coopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosinue 00patumMoii peakiiuu Ha3blBaeTCsd XMMHUUECKUM paBHoBecueM? Kak ero
CMECTUTB?

Kak yreuku Hetu mpu €€ 100b19€ ¥ TPAHCTIOPTHPOBKE BIUSIOT HA COCTOSIHUE OKPYKAIOIIEH
cpensi?

KakoB coctaB mHedtu?

Kakwne ¢pusndeckne cCBOWCTBA KOMIIOHEHTOB HE(DTH JIe)KAT B OCHOBE MEperoHku HedTn?
YT0 Takoe OKTaHOBOE YHCIIO?

Kak noBbIar0T OKTaHOBOE YHUCIIO?

YpaBHeHHUe KOHCTaHThI paBHOBecHs rereporeHHol peakuuu CuCO3(1)«>CuO(1)+CO,(T)
UMeeT BUJL .

[Ipu HapymIeHUM HUKEJIEBOrO MOKPBITHS Ha ’KEJIE3HOM U3JEIINU B KUCJIOW Cpezie Ha aHOJE
OyzeT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BH]




38.

39.

40.
41.

42.
43.
44,

45.

paboThl,

HpI/I pa60Te TaJIbBAHUYCCKOI'O 3JICMCHTA, COCTOAIICTO N3 KaJMHUEBOI'O 1 HUKCJIICBOI'O

AIIEKTPOI0B, NOrpykeHHbIX B 0,02M pacTtBOpHI UX Cynb(aToB, Ha KaTOE MPOTEKAET

peakiys, ypaBHEHUE KOTOPO UMEET BUJ .
ITpu Hapy1IEHNH OJIOBSHHOTO IIOKPBITHSI HA XKEJIE3HOM U3/EJINU B KUCJION CpeJie Ha aHO/E

OyZeT MpoTeKaTh peakius, ypaBHEHHE KOTOPO UMeeT BUJT
VYKaXuTe 4nCcIo MPOTOHOB U YUCIIO AJIEKTPOHOB B siipe aToMa 1o Homepom 20.
[To kakOMy ypaBHEHHIO PACCUMTHIBACTCS BEJIMYMHA 3JICKTPOIHOTO MOTEHIMAIIA JITST

METaJUTMYECKOr0 3JIeKTpoaa?

xenesy?

xKenesy?

Kakoe nokpbITHE MeTas1a Ha3bIBAETCSI AHOAHBIM?
Kakoe nokpbITHe MeTasia Ha3bIBaeTCs KATOIHBIM?
[TpuBenuTe npuMep — Kakoi MeTalll1 00pa3yeT KaTOIHOE ITOKPBITUE 0 OTHOIIEHUIO K

HpI/IBe)II/ITC puMep — KaKoM MeTajl 06pa3yeT AHOAHOC IMOKPBITUC IO OTHOMICHUIO K

Kpamxue memoouueckue ykazanusi
KoHTponbHBIE BOMPOCH IO3BOJISIIOT TMPOBEPUTH CHOPMHPOBAHHOCTH KOMIIETCHIMH Y
CTY/IEHTA IO JUCUUIUIMHE (MCIOJIb3YIOTCS NP MOJYyUYEHUH JOIYCKa K BBIIOJIHEHUIO JaOOpaTOpHOM

3aluTe OT4UYCTa W IpU TMPOBCPKE YCBOCHHOI'O JICKIMOHHOI'O MaTrepualia, IJid

CaMOCTOSITEIILHOM OIEHKH KaueCTBa OCBOCHUS YUCOHOU NUCIIUTUTHHEI, IPU TIOJITOTOBKE K 3a4eTy).

[Ipy mnoucke OTBETOB Ha BOIPOCHI PEKOMEHJOBaHA OCHOBHAs U JOMOJHHUTEIbHAS
JTeparypa.
IlIxana oyenku

Ouenka Bamner*

Ornucanue

CTyzeHT IeMOHCTpUpPYET c(OPMHPOBAHHOCTH KOMIICTEHIINH Ha HTOTOBOM YPOBHE, OOHAPYKHUBAET BCECT
OpOHHEE, CUCTEMAaTHIECKOE U I'TyOOKOE 3HaHUE y4eOHOT0 MaTepuaia, yCBOWI OCHOBHYIO JINTEPATYPy U
3HAKOM C JIONIOJIHUTENIBHOM JIUTEpaTypoil, peKOMEHI0BAHHON NPOrpaMMOi, yMeeT cCBOOOJHO BBIIOJIHATD
TEOPETUYECKHE U MPAKTHIECKHE 3aJJaHusL, IIPEyCMOTPEHHbIE IIPOTPaMMOH, CBOOOTHO OIepUpyeT IpHod
PETCHHBIMH 3HAHUSAMH.

CTyzeHT JeMOHCTPUPYET ChOPMHUPOBAHHOCTH KOMIIETEHIIH HA CPEAHEM YPOBHE: OCHOBHBIC 3HAHHS OCB
OCHBI, HO JIOITyCKAIOTCsl He3HAYNTENbHBIE OINOKN, HETOYHOCTH, 3aTPYAHCHUS IIPU aHATUTUIECKHX
oIepanusix, IepeHoce 3HaHUH ¥ Ha HOBBIE, HECTAHAAPTHBIE CUTYAIHH.

CryzeHT JeMOHCTpUPYeT ChOPMHPOBAHHOCTH KOMIIETCHIIH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX
MEPONPHUATHH TOMYCKAIOTCS 3HAYUTEIbHBIC OMINOKH, MPOSBIISCTCS] OTCYTCTBUE OTACIBHBIX 3HAHUH 110
HEKOTOPBIM KOMIETCHIHSAM, CTYJCHT UCTIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHEHUS IPH ONIEPHPOBAHUY 3HAH
USIMU IIPU UX [IEPEHOCE Ha HOBBIE CUTYallUH.

2

CTyIeHT JeMOHCTPUPYET ChOpMUPOBAHHOCTH KOMIICTEHIINY Ha YPOBHE HIDKE 0a30BOT0, MPOSIBISIETCS HE
JI0CTaTOYHOCTh 3HAHUM.

0

HpO}IBJISICTCSI TIOJIHOC WJIN HNPAKTHYICCKU IOJIHOC OTCYTCTBUC 3HAHHH.

*Kpurtepun olleHKH YCTHBIX OTBETOB MO OTJEIbHON TeMe TUCILUIUINHBI (BCEro 5 TeM)

5.2 Ilpumepsbl TECTOBBIX 3a1aHUH

Tecr Ne 1 (c 01THUM ¥ MHOKECTBEHHBIM BAPUAHTAMHU OTBETOB)
1. Xumudaeckast hopmyia cyabpuTa KaabIus

1)CaSO,
2)CaSOs;
3)CaS
4)Ca,S0;

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 IPUBEICHHON IPYIIIBI OTHOCATCS K COIAM?

1)0
2)1
3)2
4)3

3. Ot™MeTbTe IpyMIly, B KOTOPOI MPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IbI



1)FeO u Na,O

2)Al,03 1 ZnO

3)CaO u SO,

4)Si0, u N, O3

4. HepacTBOPUMBIM TUAPOKCUIOM U LIEIOYbIO SBISAIOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

2)Cu(OH), u Fe(OH);

3)NaOH u KOH

4)FeS nu KNO;

5. IIpomyxTom B3aumonelicteus Cl,O + H,O aBnsercs

1)xJI0pHOBaTUCTAsI KUCIIOTA

2)XJIOpHasl KUCIIOTa

3)consiHast KHCIIOTa

4)xnopucras KUCJI0Ta

6. Onpenenure MonekyspHyro Maccy coenunenne CaCOs:

1)25

2)50

3)100

4)150

7. BoibepuTe XapaKTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:

l)cocTouT U3 aTOMOB OJJHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOTO BUIA

3)coepKUT TOJBKO /IBa aToMa

4)coliep>KUT TOJIBKO OJIMH aTOM

8. O003HaYbTE JIEMEHT, KOTOPBIA BXOJUT B COCTAB IJIAaBHOM MOATPYIIIIHI:

1 )kanprmit

2)xene3o

3)menp

4)pTyTh

9. Ompenenure YUCIO SJIEKTPOHOB, KOTOPOE MOXKET cojiepxkarbcsi Ha f — momypoBHe
AIIEKTPOHHON 00OJIOUKH:

1)7

2)8

3)10

414

10. YkaxuTe yncio IpoTOHOB B siApe aToma mmog Homepom 20:

110

2)20

3)30

4)40

11. KoBaneHTHas cBsI3b MKy aToMaMu A-B ocyriecTBiasieTcst 3a cuer:

1)mepexona snektpona ot A k B

2)cui 3IEKTPOCTATUUECKOT O IPUTSKEHUS MEXKYy aTOMaMHU

3)nepekphIBaHUs aTOMHBIX opOuTasnei atomoB A u B

4)nepexonaa napsl MIEKTPOHOB 0T A k B

12. NoHHas CBS3b OCYIIECTBISIETCS B pe3yJIbTaTe:

1)o6pa3oBanus 00MIEH AIEKTPOHHON TTaphI

2)nepexosa IEKTPOHHON Mapbl OT OJHOT'O aTOMa Ha CBOOOIHYIO OpOUTANIb APYTOro aToMa

3)CHIT DIEKTPOCTATUIECKOTO MPUTSHKCHHUS MEXTy HOHAMHU

4)cMeleHus NMEKTPOHHOM Maphl OT OAHOTO aTOMa K JPyroMy

13. Haubobliee 9uCiio HOHOB 00pa3yeTcs MPH JUCCOLUAITUH IIEKTPOTUTA



1)K,SOy4

2)LiOH

3)H;PO4

4)AL(SO4)3

5)N33PO4

14. I3MeHeHue JaBJICHUS] HE CMEIIAET PABHOBECHS B CHCTEME:

1)H2r + Se :ste

2)H,+ Cl, =HC1

3)H2 + BI'Z = HBr

4)NO + O, =2NO,

15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM NOH, KOTOPHBIi

l)BoccTanaBnuBaeTCs

2)IPUHUMAET DJICKTPOHBI

3)okucmusercs

4)oTAaéT CBOM 3JIEKTPOHBI

16. Ilpu snekTponu3e BOAHOTO pPacTBOpa HUTpATa Kalusl Ha aHO/E BBIACISACTCS:

1O,

2)NO,

3)N;

HH,

17. Ilpu snekTponn3e pacTBOpa MOAKIA HATPUS y KaTO/1a OKpacKa JJAaKMyca B pacTBOpE:

1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bonmopoa obpazyeTcs mpu 37MEeKTPOIU3€e BOJAHOTO pacTBOpA:

1)CaCl,

2)CuSOy4

3)Hg(NO3),

4)AgNO;3

19. 3aBUCHMOCTb CKOPOCTHU PEAKIMH OT TEMIIEPATYPbl ONPEAEIAETCS . ..

1)IIpaBuom Bant-I'odda

2)[Ipunnunom Iaynn

3)3axonamu Payins

4 IIpaBunom Knaiinepona-MenaeneeBa

20. XuMHuYEeCKOE€ pPABHOBECHE MOYKHO OIPENEINTh, KAaK TaKOE COCTOSHUE CHCTEMBbI
pearupyomux CUCTeM, PU KOTOPOM ...

1)ckopocTh MpsAMOI peakiuu OO0JIbIIEe CKOPOCTH OOPAaTHOM peakIuu

2)CKOpOCTh OOPAaTHOM peakiuu OOJIBIIE CKOPOCTH MPSMOI peaKiuu

3)CKOpOCTH MPSIMON U 00paTHOM peaKIuii paBHBI MEXKTy COOO0M

4)cKOpOCTb MPSMO peakIMi MEHbIIE CKOPOCTH 00PAaTHON peaKkLuu

Tect Ne 2 (Ha COOTBETCTBHE M OTKPBITOIO THIIA)

1. YcraHOBUTE COOTBETCTBHE MEXKAYy pearecHTaMH W KPaTKUMU HOHHBIMH YPaBHEHHUSIMH
peakuuii

A. BaC12 u N32CO3

b. Ba(NO3)2 u HzSO4

B. CUC12 n NaZS

1. Ba>" + SO,% =BaS0,
2.Cu?t+ 8% =CuS



3. Ba’" + CO;% =BaCO;

4.Ba?" + S = BaS

2. Bocnonssyiirecs Tabmuneir (.M. MeHneneeBa M yCTaHOBUTE IOCJIEIOBATEIbHOCTD
BO3pAaCTaHHUs 3apsiia s1pa HIEMEHTOB:

1 )xanmii

2)Harpuit

3)pyounuii

4)aKTUHUN

3. YcraHOBUTE COOTBETCTBHE MEKIY CUMBOJIOM 2JIEMEHTA U €r0 Ha3BAHUEM:
1. Al

B. PtyTh
I'. AmnroMuHAR
4. YcTaHOBUTE COOTBETCTBHE:
Cxema U3MEHEHHMS CTEIICHEH OKHUCIICHUS
1.Cr% —» cr 2t
2.Cr3" - cr?t
3.Cro% - Cr 3t
4.c1'' > cr't
ITpouecc
A. Oxucienue
b. BoccranoBnenue
5. YcTaHOBHTE COOTBETCTBHE MEXKIy CXEMOW XUMHUYCCKON PEaKIIUU W BBIPAKCHHEM 3aKOHA
JNEHCTBYIOIINX Mace Ui MPSIMON peakiuu
Cxema peakiuu: BripaxkeHue 3aKoHa JeHCTBYIOIIUX MACC:
A. CaO(1)+CO,(r)=CaCO;3(T) 1. VZK[NO]2 [Cl,]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NH, 3. V=K[NO]?
I. 2N3.0H+H2804:N32$O4+H20 4. V:K[NaOH] [HzSO4]
5. V=K[NH3]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHUE MEXKIY CXEMaMU NPEBpAIICHHUS BEUIECTB U W3MEHEHUEM
CTEIICHU OKMCJICHHS a30Ta.
Cxema peakuuu
A. PH3 + NO — H3PO4 + N2
b. P+N02 — P205 +NO
H3MeHeHHne CTENEHU OKHMCIICHHS a30Ta
-2 —>+5
.3 —>+5
.0—>+5
.2 -0
4 — +2
.-2—>0

AN DN B W =



7. YCTaHOBHUTE COOTBETCTBHE MEXKIY CXEMOW XHMHUYECKOW pEaKIMd U BEIIECTBOM-
BOCCTAaHOBHTEJIEM B HEH.

Cxema peakuuu:

A.H,S+0, — SO, + H,0

b. SO; + KI — I, + K,SO;4

B. MnO, + HCl — MnCl, + Cl, + H,O

1. MnO,

2. 504

3. H,S

4.KI

5. HCI

8. YKaXuTe COOTBETCTBHE MEXIY PEardpyIONUMHU BEIICCTBAMH W COKPAMEHHBIM HOHHBIM
YpaBHEHHEM pEaKlIUU (IIEKTPOJIUTHI TPEICTABICHBI Pa30aBICHHBIMH BOJHBIMH PACTBOPAMH).
OTBeT 3anummTe B BUJE COYCTaHUS OYKB U ).

A. Cu(OH), + HNO3 —

b. CuCl, + K,S —

B. H,S + Cu(OH), —

I'. CuSO4 + LiOH —

1. Cu?" + 8% — CuS
2.2H" + Cu(OH), — 2H,0 + Cu?*
3. Cu(OH), + H,S —CuS + 2H,0

4. Cu?* + 20H — Cu(OH),

9. YcTraHOBUTE COOTBETCTBHE MEXKIY CXEMOM pPEAKIUM M CMELIEHUEM PpPaBHOBECUS IpPU
yBEIMUYEHUHN 00bEMA peakmoHHON cMecu. OTBET 3alUIIKUTE B BUE coueTaHusi OykB U Ludp.

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

b. H, (r) + Se (1B)«> H,Se (T)

B. NHj (r) + HCI (r)«<> NH4Cl (1B)

1. IIpakTHYecKn HE CMEIAETCS

2. CmemiaeTcs BOpaBo

3. CmemaeTcst BIEBO

10. [Jlanbl cxembl TIPEBpAIICHUM, TMPOTEKAIOIINE B BOJHBIX PACTBOpPax. 3aKOHUYUTE
yYpaBHEHHE pEaKlUWd U YCTAHOBHTE COOTBETCTBHE MEXKIYy CXEMOH peakIuu U CyMMOH
K03()PHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

A. AgNO; + NaCl —

b. Be(OH), + CsOH —

B. BaCO5; + H,SO4 —

I'. NaOH + HCI —

Kpamkue memoouueckue ykazanus

TecTupoBaHue MNPOBOAUTCS TPH 3aBEPIIEHUM H3YYEHUS MNPOUIEHHOr0 MaTepuaia I0
OTIeNbHBIM pa3zzenaM TeM. CyMMapHasi OlleHKa MO MPONAEHHBIM TECTaM MEPEBOAUTCS B Oalibl ¢
COXpaHEHHEM INPOIOPLHi, CONIACHO KPUTEPUSAM OLIEHKH (MaKCHMaJbHBIM 0aul 10 CyMMe T€CTOB—
20). Bpemst tectupoBanusi, 06b14HO0 He MeHee 40 MuHYT. Pe3ynbrarel TECTHUpPOBAaHUS MPOBEPSET
IpenoaaBaTeb.



Illkana oyenku

OueHnka Bamnbt Onucanue

5 19-20 Brimonneno 6omnee 90 % 3amanuii

4 14-18 Brmonnaeno ot 70 1o 89 % 3amanmii
3 10-13 Boimonneno ot 50 o 69 % 3ananuii
2 6-9 Brmonaeno ot 30 mo 49% 3ananuit
1 0-5 Brinonneno menee 30%

5.3 Illpumep 3aganuii Ha 1a00paTOPHYIO padoTy

Temaruka 1abopaTopHBIX padoT (Jish CTYACHTOB 04HOM (HhOpMBI O0yUEHH):

Knaccel Heoprannueckux coeIuHEeHNI. XMMHYECKUE CBOMCTBA OCHOBAHUM, COJIEH, KHCIIOT.

3aKkoH SKBHBaJIEHTOB. OmpeeneHre MOISIPHOM MacChl SKBUBAJICHTA METallja.

3. Crpoenue aToMa U MEpUOAUYECKasi CUCTEMA DJIEMEHTOB. XUMHUECKasi CBA3b U CTPOCHUE
BEIIICCTBA.

4. Cnoco0bl BEIpaX€HHE COCTAaBOB pacTBOPOB. OmnpeeneHne KOHIIEHTPAIIMHA PAaCTBOPOB
METOJOM TUTPOBAHUSI.

5. Peaknuu noHHoro ooMexa.

OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

7. DnexTponus.

Tematuka nabopaTopHbIX paboT (3aouHasi hopMa oOyueHus):

N —

a

Peaxiun nonHoro ooMeHa.
DJIEKTPOIIH3.
[Tpumeps! 3aanuii U1 1a00paTOpHBIX paboT (A1 Bcex GopM 00ydeHus):
3aganue 1
IIpencraBere pa3BepHyThIi oTBeT. K 2 Mi pactBopa cymbdara menu (II) B mpobupke
no0aBBTe Takoi ke 00BEM pacTBopa eakoro Hatpa. Uro Habmonaere? CocTaBbTe MOJICKYIISIPHOE U
MOHHOE YpaBHEHUs peakiuu. PaccMoTpure e€ ¢ nmo3uuuil OKUCICHUS-BOCCTaHOBIIEHUS. MOXKHO T
OTHECTH PeaKIi 0OMEHAa U 3aMeIICHHS K OKHUCITUTEIbHO-BOCCTAHOBUTEIHHBIM?
3ananmue 2
[IpencraBere pa3BepHyTHIN OTBET. B mpoOupky HaneiTe 4-5 M pacTBopa cyabdara Mean
(IT) u omyctute B He€ Kycodek xene3a. OcraBbre NMpoOHpKy B mTatuBe Ha 1-2 muH. CocraBbre
YpaBHEHHUS PEaKLUU U PACCMOTPUTE €€ C MO3ULIUN OKUCIIEHUS-BOCCTAHOBJICHHUS.
3aganue 3
[TpencraBbre pa3BepHyTHIH O0TBET. ONMyCTUTE CTEKISHHYIO MAJIOYKY HA YETBEPTh B COJISTHYIO
KucaoTy. Bropyro nanouky omyctute B pacTBop amMuaka. [logHecnTe cMOUeHHBIE KOHIIBI MTAJI0YeK
omusko apyr k npyry. Uro nHaOmromaete? MOXHO JM TOBOPUTH 00 HMOHHOM B3aUMOJICHCTBUU
BELIECTB B JAHHOM JKCIIEpUMEHTE?
3aganue 4
[IpencraBbre pasBepHyThI OTBeT. B mpoOupky ¢ 2 M pacTBopa TMAPOKCHAA HATpPHUS
Hayelire 3-4 Kamm cnupTOBOrO pactBopa (enHondranenmna. Uto nabmromaere? 3arteM mo0aBbTE
HECKOJIBKO KareJb COJISHOU KUCIOTHI 10 00eCIIBEUNBaHUS PAacTBOPA.
3amanne 5
[IpencraBsre pa3BepHyThI oTBeT. B mpobupky Hanmelite 2-3 M pacTBOpa XJIOpHIa WIH
cynbdara nuHKa U 106aBsTe 7-10 Kamens pactBopa ménoun. B3bonTaiite cogep:kumoe mpoOHPKH.
Yro nabmromaere? JlobGaBbTe B MpoOMPKY Takoil ke 0OBEM pacTBOpa CEpHOW KHUCIOTHL. YTO
HaOronaere?
3amanmne 6
3a)MHUTE B METAUIM4EeCKHE UMbl HeOombmoi kycodek mena (CaCOsz) u mpokanuBaite

[N

€ro HEeCKOJIbKO MHHYT HaJ TUIaMEeHeM CHHpPTOBKM. Ha kakue BemiecTBa paszmaraeTcss kapOoHAT
KaJIbIIHSI IPY HarpeBaHUM? 3aMuIINTe YpaBHEHUE PEAKIIUU.
3aganue 7



B ormensHBIX mpoOupkax uccineayiite otHoumeHue okcuna kaimbims (CaO) Kk comistHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hanummre ypaBHEHHE peaklUu.
AHasiornysbele omnbIThl mpoBeaute ¢ okcuaoM Meau (CuO). Cpenaiite BbIBOA O CBOHCTBax
OCHOBHBIX OKCH/IOB.

3aganue 8

[Tomecture B mpoOUpKY HEOONBIIOE KOJIMYECTBO KPUCTAIMUECKOTO alerara HaTpus U
npuieiite pactBop cuwibHOU conssHOUM KkucioTel (HCL). [lo xapaktepHOMy 3amaxy OINpeeuTe
oOpa3oBaHue yKCycHOM KucioThl. CocTaBbTe ypaBHEHHE peakiuu. KakuM MeTonoM mosyueHa
YKCyCHasl KUCJIOTA.

3aganue 9

[Tpurorosste 2M (aByMousHbIi) pactBop NaCL.

3aganue 10

ITpuroroBere 15% Xnopuaa HaTpHs.

Kpamxue memoouueckue ykazanus

Pesynsratel, morydeHHbIE B X0/I€ KCIIEPHUMEHTA JIOJDKHBI OBITh 0()OPMIICHBI B BHJIE OTUETA.
CTyzneHTOM JOJKHBI OBITh MOATOTOBJICHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI IO TeMaM padoT
NpaKkTUKyMa, pelieHsl 3a1anus JlabopaTopHOro nmpakTukyma (cM. pabodyio mporpaMmy, paszaeibl:
5.2 CopaepkaHue pas[enoB U TeM AMCHUIUIMHBL, 6. Meroauueckue yka3zaHus MO OpraHHU3aIUH
U3y4YeHUs AUCUUIUINHBI (Moxyns)). Ilpu nmorcke oTBETOB Ha BONPOCH! PEKOMEH/I0BaHA OCHOBHAS U
JOTIONTHUTENIbHAS ~JTUTeparypa (CHHCOK JIMTEpaTyphl TMpeacTaBieH B pabouell mporpamme

JACIIATIITAHBI ).
Ilkana oyenxu
Ornenka Bamer* Onucanue
CryzeHT 1eMOHCTpUpPYET c(OPMHUPOBAHHOCTh KOMITETEHIIUH, 00HAPY)KUBAET BCECTOPOHHEE, CHCTEMATHY
5 4 €CKOe M TIIy0OKOe OHMMaHKHe YIeOHOro MaTepraa, MoJHOCThI0 C(HOPMHUPOBAHBI YMECHUS U HABBIKH MIPH
BBINTOJIHEHUH JTA00PaTOPHOI paboThl, OPOPMIICHHH PE3YJIBTATOB U 3aIIUTE OTYETA M0 JIabopaTopHO pad
ote. Bce 3amaHnsi OCBOCHBI.
CTyIeHT TEeMOHCTPUPYET ChOPMUPOBAHHOCTH KOMIICTCHIIMU HA CPEIHEM YPOBHE: OCHOBHBIC 3HAHUS OCB
4 3 OCHBI, YMEHUSI U HABBIKY TIPH BBIMOIHEHHH Ta00paTOPHO paboThI, 0)OPMIIEHHH PE3YJIbTATOB U 3aIHUTE

oTyera 110 jaboparopHoii paboTe chopmupoBanbl. Bee 3aaHKsA OCBOCHBI, HO AOITYCKAIOTCS HE3HAUMUTEI
BbHBIC OLUI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS IIPU aHAIUTUUCCKUX OII€paliuiaX.

CTyzeHT JeMOHCTPUPYeT ChOPMHUPOBAHHOCTH KOMIIETEHIINH Ha 6a30BOM ypPOBHE: B X0J1¢ KOHTPOIBHBIX
MEPONPHATHI OIMyCKAIOTCs 3HAYUTENbHbBIE OIUOKHU, CTYJEHT UCIIBITHIBAET 3HAUUTENbHBIC 3aTPyJHEHUS
3 2 NP IEpEHOCE 3HAHUI Ha HOBBIE IPAKTHYECKUE CUTYallUH. Y MEHUSI U HABBIKH IIPH BBITOJHEHHUH J1abopaT
OpHOH paboTHI, 0OPMIICHHH Pe3yIbTaTOB U 3aIUTE OTUYeTa 0 JabopaTopHOH paboTe chopMHUPOBAHBI H
€II0JTHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHBI BEIBOJIBI.

CTy}IeHT JACMOHCTPUPYET C(bOpMI/IpOBaHHOCTI) KOMIIETCHIIMU Ha YPOBHE HUXKE 63.30BOF0, MIPOSIBJIAETCS HE

2 1 " o
JAO0CTAaTO4YHOCTDb 3HAHUU, YMCHUU U HABBIKOB

1 0 HpOHBJ’[S{eTCS{ TIOJTHOC WJIU NPAKTHYCCKU ITOJIHOE OTCYTCTBUE 3HaHPII>i, yMeHI/Iﬁ 1 HAaBBIKOB

*[IIkana OLIGHKM IO OTIENbHOM JabopaTopHOil paboTe nucuuIuiHbl (o4yHast (opma
o0yueHwus - 7 1abopaTopHBIX paboT; 3a0uHas popma oOyueHus - 2 pabOThI)

5.4 llepeuens TeM pedepaToB

Tema pedepara « TUIBI XUMUUECKOM CBA3M»

Kpamxue memoouueckue ykazanusi

Pedepar nomxeH ObITb OQOpMIEH B COOTBETCTBHE C YCTaHOBJIEHHBIMU TPeOOBAHUIMU
TpeboBanus kK 0OPMIICHHIO TEKCTOBOM YaCTU BBITYCKHBIX KBAaTHU(PUKAIMOHHBIX pa0oT (TIPOEKTOB),
pedepaToB, KOHTPOJIBHBIX pabOT, OTYETOB MO MPAaKTHKaM, JlabopaTopHbIM padotam. CTpyKkTypa u
npaBuina  opopmienusi.  CK-CTO-TP-04-1.005-2015. IlucbmeHHBI  pedepaT  sBiseTCs
00s13aTeNbHOM PadOTOM N HEOOXOJUMBIM YCIOBHEM ISl CIaYH JUCIUTUIAHBL.

O6bem pedepara — 15-20 crtpanurn. Pedepar sBasercs ydeOHO-HCCIIEIOBATEIHCKON
pabotoii. bonee 50 % TekcTa pedepara AOKEH COCTABIATH OPUTMHAIBHBIM aBTOPCKUHA TEKCT.
[TpoBepuTh TEKCT HA IJIArMaT MOXKHO Ha caiTe http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar
JIOJDKEH COCTOSITh M3: THTYNA, COJEPKaHMs C YKa3aHHEM CTpaHHIl paszaenioB pedepara, BBEIEHUS


http://antiplagiat.ru/

(OTpa3uTh AakKTyaJbHOCTb TEMBI, €€ BAaXKHOCTb JJs IOHMMAHHUS XUMHUYECKHX IPOILECCOB,
MPUHAUICKHOCTh K (YHIAMEHTAJbHBIM TOHATUSAM XUMHUHU, OOO3HAYUTh WEIU U 3a7a4u
NUCbMEHHOW paboThl), OCHOBHOM YacTH, COAEpIKalllel HECKOIbKO Pa3JeoB/IIaB (B KOHIIE KaXKJOH
IIaBbl/pasfienia — KpaTKhe BBIBOJBI), 3aKitoueHHUs (0003HAYUTH BBIBOJABI, KOTOPBIC IOJKHBI
COOTBETCTBOBATH 3a/layaM PabOThI; IOCIE BBIBOJOB OOOOIIMTH M3Y4YEHHBIH MaTepual, MOABECTH
UTOTH pabOThl, OCHOBaHHbIE Ha aHAJIM3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMaTU3UPOBAHHBIX
Y TUIATEJIbHO W3YyYEHHBIX NpU paboTe ¢ JUTEpaTypoil), CIUCKa JIUTEpaTypbl (HE MeHee S5-Tu
UCTOYHUKOB). PedepaTsl CTyAC€HTOB JOKHBI OTINYATHCS.
Illkana oyenku

Ornenka Bannsr Onucanue

CTyZmeHT 1eMOHCTpUpPYET CHOPMHPOBAHHOCTH KOMIIETEHIINH Ha HTOTOBOM yPOBHE, 0OHAPY>KHBAET BCECTOP
OHHee, CHCTEMaTH4eCKOoe U Ily0oKoe 3HaHHe y4eOHOro MaTepHalia, yCBOMI OCHOBHYIO JINTEPATYPy U 3HAK
5 3 OM C JOTIOJIHUTENBHOM INTEepaTypoii, pPEKOMEHI0BAaHHON IIPOrPaMMOi, yMeeT CBOOOIHO BBIIOIHATH MPAKT
HYECKHe 3aaHMs, IPELyCMOTPEHHbIE IIPOTPaMMOH, CBOOOIHO ONepUpyeT TPHOOPETeHHBIMH 3HaHUSIMU. O
dopmierne pedepara U €ro OPUTHHANIBHOCTh COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHHSAM.

CTyzmeHT IeMOHCTpUpPYeT COPMHPOBAHHOCTH KOMIICTCHIINH Ha CPEIHEM YPOBHE: OCHOBHEIEC 3HAHHS OCBOE
4 ) HBI, HO JIOMYCKAIOTCSA He3HAYUTEIbHBIC ONTMOKH, HETOUYHOCTH, 3aTPyJHEHHS IIPH BHITOJHEHUH aHAIN3a JTUT
eparypsl, IepeHoCce 3HAHUIT ¥ Ha HOBBIE, HECTaHAPTHBIE cuTyanuu. Pedepar ohopmiieH ¢ He3HAYUTENIBHBI
MU 3amedaHusIMH. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET YCTAaHOBICHHBIM TPEOOBAHHSIM.

CryzmeHT 1eMOHCTpUpyeT chOPMHPOBAHHOCTH KOMIIETEHIINH Ha 6a30BOM ypOBHE: B X0/I€ KOHTPOJIBHBIX M€
PONPHATHIA IOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IPOSIBIISETCS. OTCYTCTBHE OTACIBHBIX 3HAHHM, CTYICHT
3 1 UCIIBITHIBAET 3HAUUTEIILHBIC 3aTPyAHCHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU [IPU UX IIEPEHOCE HA HOBBIE CUTYa
. Pedepat oopmieH co 3HaIMTETbHBIME 3aMedaHusAMH. OpUTHHAIBHOCTS pedhepaTa COOTBETCTBYET yC
TaHOBJICHHBIM TPEOOBAHUSIM.

CTyIIeHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTB KOMIICTCHIIMY HAa YPOBHE HUKE 6&30BOF0, IIPOSIBJIACTCA HEAO

2 0,5 CTaTOYHOCTh 3HaHMH. OpopmieHHe pedepara v ero OPUTHHAIBHOCTh HE COOTBETCTBYIOT YCTAHOBICHHBIM T
peboBaHUAM.
| 0 ITposiBIIsICTCS MOJIHOE MIIM PAKTHYECKHU MOIHOE OTCYTCTBUE 3HaHuit. OdopmieHue pedepara 1 ero OpUruH

AJIBHOCTb HECOOTBETCTBYIOT YCTAHOBJICHHBIM Tpe6OBaHI/IﬂM.

5.5 IlpumMep pa3HOYPOBHEBBIX 32/1a4 U 3a/IaHUil

IIpumepsl 3axa4:

3amaua 1.

CocraBpsTe CXE€My YpPaBHEHHS OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIWU, HAYIIEH IO
cxeMe

KMI’IO4 + H3PO3 + HzSO4 — MI’ISO4 + H3PO4 + KZSO4 + HzO

3amaua 2.

CocraBsTe CXEMy YPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIMU METOAOM
AJIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAIOIIETO B IICIIOYHON Cpejie:

KM1’104 + KN02 + KOH — Kle’lO4 + KNO3 + Hzo

3agaua 3.

CocraBsTe CXEMYy YPaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B KUCIION Cpee:

KMHO4 + st + H2804 = MHSO4 +S+ KzSO4 + H20

3angaua 4.

CocraBsTe CXEMYy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJICKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B HEUTPAITBHOM Cpeie:

KMnO4 + KNO, + H,O — KNO3; + MnO, + KOH

3amaua 5.

CocraBsTe CXEMy TallbBAaHUYECKOIO JIIEMEHTA, B KOTOPOM 3JIEKTPOJAaMU SIBISIOTCS
MarHueBasi 1 IMHKOBAsI TJIACTUHKU, OMYIIIEHHBIE B PACTBOPHI MX HOHOB C aKTUBHOW KOHIICHTpalUEn
Imonb/n. Kakolt MeTasut siBJsieTCs aHOZ0M, Kakoi kaTogoM? Hanummre ypaBHEHHE OKHCIUTEIBLHO-
BOCCTAHOBUTEJIBHOMN peaklnu, MPOTEKAIOIIEH B 3TOM raJIbBAHUYECKOM 3JIEMEHTE, U BBIUUCIUTE €T0
OJIC.

3agaua 6.



Kakas Macca Menu BBIIENINUTCS Ha KaToAe Ipu atekrponuse pactBopa CuSOy4 B TeyeHuu 14
pu cuiie Toka 4 A?

3agaua 7.

B 600 cM> BojBI pactBopeHo 30 r BemiecTBa. BerunciauTe MaccoByro JOJO BewecTBa B %
(MPOLIEHTHYIO KOHIIEHTPALHIO)

3agaua 8.

[Tnotaocts 40% pactBopa HNO5 pasna 1,25 r/cM>. PaccunTaTh MOJSPHYIO KOHI[CHTPALIHIO
3TOrO pacTBOpA.

3amaua 9.

VYpaBHsiiiTe ClIEIYIONUIYI0 CXEMY PeaKkIiH, UCIIOIb3ysl METOA HOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxure okucaurens u Boccranosurens K,Cr,O4 + HC1 — CrCl; + Cl, + KCI + H,O.

3amaua 10.

VYpaBHsHTE CIEAYIOUIYIO CXEMY pEaKliH, UCIOJb3Ysl METOJ MOHHO-3JIEKTPOHHOTO OaJiaHca.
Vkaxkute okucnutenb u BoccraHoutens. KBrO5 + FeSO,4 + H,SO4 — Fey(SOy4); + KBr +H, 0.

3agaua 11.

Cxonbko rpammoB NaOH Hano B3sTh asist mpurorosieHus 0,5 e 0,02m pactBopa?

3agaua 12.

K 1am> 20% pacTBoOpa rHIPOKCUIA HATPHs, INIOTHOCTH KOTOporo 1,22 r/em>, npubasuau 10
JM> BOJIBI. BBIUMCIIHTE IPOLEHTHYIO KOHIEHTPALHIO TIOTYYEHHOTO PACTBOPA.

3agaua 13.

N3 400 r 20% pacTtBOpa IpU OXJaXIEHUU BbIAEAWIOCH 50 I' pacTBOPEHHOIO BEIIECTBA.
KaxoBa MaccoBas 10151 ocTaBIIerocs pacrsopa?

3agaua 14.

3aruIInTe MeKTPOHHBIE KOHGHTypammy ciexyomx uoros: Cl; Ca2t; APT; 02,

3amaua 15.

3anuiuuTe NOpPUBEIEHHBIE HUXKE  CXEMbI, 3aMEHUB  BOIPOCUTENIBHBIM  3HAaK Ha
COOTBETCTBYIOITUI CUMBOI: TGPy, OyKBY, 3Haku "+" mam "-":

1. Ba? - %6 — Ba?"

2.BrY... % — Br

3.7-28 — S

4.8%+28 — 2

5.Fe?-& — Fe’'

Kpamxue memoouueckue ykazanusi

3ajauu M0 AMCLUIUIMHE BBIJAIOTCSA KaKJIOMY CTYACHTY MHAMBHAyaJIbHO. BapuaHThl 3a1au
npenacraBieHsl B yuyebHom mnocobun T.K. Muxanpuenko. Xumwus: 3anauu, YNpakKHEHUS WU
KOHTPOJIbHBIE 3aJaHusI 110 001el xumun. — BrnaguBoctok. M3natenscteo BI'YOC.

IlIxana oyenku

Ouenka Bbamier* Onucanue
5 ) Bce pacueTsl BEINOTHEHBI TPABUIBHO, CTYACHT MOXKET OOBSICHUTH (PU3HMYCCKUAN CMBICI MTOTYYCHHBI
X pe3yJbTaToB, CAENATh BHIBOT
4 1 Bce pacdeTsl BBIIOIHEHBI TPABUIIBHO, CTYICHT MOXKET OOBSICHUTD (DPM3MUECKHUIA CMBICT MTOTYYCHHBI
X pe3yJIbTaTOB, HE MOXKET C/IENaTh BHIBO
3 0.75 Bce pacdeTsl BBIIOIHEHEI TPABUIIBHO, CTYJICHT HE MOKET OOBSICHUTD (DU3UICCKHUIA CMBICI TIOTyYeH
’ HBIX PE3YJIbTaTOB, HE MOXKET C/IENaTh BEIBOI
5 0.5 Pac4eTs! BBITIOHEHBI HEMPABIIIBHO B OTJCIBHON YaCTH 33/1a49H, B CBSA3U C YEM IOJTyYCH HEBEPHBIN
’ pe3ynbTat
1 0 PacueTs! BbINOIHEHBI HENPABUIILHO

* Kputepuu olleHKH OTAeTIbHOM 3a1aun (Bcero 12 3aqaq)

5.6 Ilpumepbl 3agaHuii A1 BBIIOJHEHUSI KOHTPOJILHBIX padoT

KonTponpHasi pabora mpexycMapuBaeT pelleHHe 3ahad 1Mo BapuaHTaMm. KoHTpoibHas



paboTa npeaHa3HaYeHa CTYACHTaM 3a09HOM (opMbI 00ydeHus

BapuaHTbl KOHTPOJIBHBIX 3aJaHuil MpeacTaBieHbl B yaeOHoM nocobuu T.K. MuxanbueHko,
JLB. benmoyc Xwummus: Ilpaktukym mo oOmeid M HEOpraHWYecKod XUMHUH. — BraauBOCTOK.
WznarensctBo BI'YOC. (cm. c1p. 35).

Kpamxue memoouueckue ykazanusi

Kaxnplii CTyIeHT BBINOJHAET BapUaHT KOHTPOJBHOTO 3aJjaHus, OOO3HAUYCHHBIH IBYMs
nociegHuME  nudpamMu  HOMeEpa  cTyAeHUeckoro Owiera (mmdpa). Hampumep, Homep
cryaenueckoro ounera CT-03-235, nBe nocneauue mudpel 35, UM COOTBETCTBYET BapHaHT 35.

Illkana oyenku

Ornenka Bamier Onucanue

5 47 Bce pacdeTsl BBIMOIHEHBI IPABUIBHO, CTYAEHT MOXKET OOBSICHUTH (PU3HIECKUHA CMBICI TTOTY4SHHBI
X PE3yJIbTaToB, C/ENaTh BHIBOL

4 38 Bce pacdeTs! BEIOIHEHBI IPABUIBHO, CTYAEHT MOXKET OOBSICHUT (PU3HIECKUH CMBICI ITOTYICHHBI
X pPe3yIbTaToOB, HE MOXKET CAENATh BHIBOJ

3 28 Bcee PacUCThl BBIIIOJIHEHBI IPABUJIBHO, CTYACHT HE MOXET OOBSICHUTH (1)PI3PI‘I€CKPII>1 CMBICJT IOJIYUCH
HBIX PE3YJIBTATOB, HC MOXET CACJIATh BBIBOJA

) 10 PacueTs! BBINOIHEHBI HETIPABUIIGHO B OTAENBHOM YacTH 3a1a4H, B CBS3U C YeM ITOJy4eH HEBEPHbIH
pe3ynbrat. [IpaBunsHO pemeno 10 npoueHToB 3a1a4y

1 0 PacueTs! BbINOIHEHBI HETIPABUIILHO
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