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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:

- OOBSICHATH XUMUYECKHE CBOMCTBA aTOMOB B 3aBHCHUMOCTH OT CTPOEHHUS UX 3JIEKTPOHHBIX

000J104€K;

- IpuMeHATh npuHuuI Jle-IllaTense K XMMUYECKUM PaBHOBECHSIM;
KOHCTAaHT JUCCOLMALNN  JJIA

- HCIIOJIB30BaTh

9JICKTPOJINTA,

- HCIIOJB30BaThb BCIWYHHBI CTAHAAPTHBIX OJJICKTPOJHBLIX IMOTCHLMWAIOB IJId OIPCACIICHHA

BCIIMYHUHBI

OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX ITPOLIECCCOB;

- YMCTb IIOJIB30BAaTHCA 3HAUCHUSIMU TCPMOAWMHAMUYCCKUX TMMOTCHUOUAJIOB IJId OLICHKU

CaMOITPOU3BOJIBHOT'O ITPOTCKAHUA ITPOLECCOB,
- IPONU3BOAUTH AHAJIUTUYICCKHUEC PACUCTHI

XapaKTePUCTUKU

[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)

Kon u PesynbTarel 00yueHHs 1O AUCIUTLTHHE
Hassanue Konn dopmyupoBKa
OIIOII BO, (dhopmynIHupoBKa HWHAUKaTOpa Kon
COKparCHHOC KOMIICTCHIINN AOCTIKCHHS pe3yab dopmynupoBKa pe3ysibrara
KOMIIETEHIIUU
TaTa
15.03.06 OIIK-1 : Cnocoben OIIK-1.2k : Pa1 3Hanue | QyHIaMEHTaNbHBIX
«MexaTpoHMKa | MPUMEHSTH Ucnons3yer pa3zeoB XUMHHU B 00beMe,
u €CTECTBEHHOHAY4YHbIE | €CTECTBEHHOHAYYHbIE HE00X0IUMOM JIJIst
pPOOOTOTEXHUKa» | W OOIICHH)KCHEPHBIE | METOMBI M MOJCIH B OCBOCHMSI XMMUYECKUX
(b-MP) 3HAHMsL, METOJIBI TEXHUYECKHUX OCHOB IIPH PELICHUN
MaTeMaTHIECKOTO MIPHUIOKEHUSX, po¢eCCHOHATBHBIXD
aHam3a u BEIJIENSIET 3ajgau
MOJICIIMPOBAHHUS B KOHKPETHOE P12 YMenue | nenats npocreniine
npodeccuoHaNnbHOM coJiepKaHue B OIIEHKHU M PacyeThl IS
JIeSITeIbHOCTU MPUKIAJHBIX 3a]1a4ax aHaIN3a XUMHYECKIX
SIBJICHUH B UCHOJIb3yEMOM
anmaparype u
TEXHOJIOTUYECKUX
poleccax
PJ13 HaBpik | BBITOTHEHUS OCHOBHBIX
XUMHUYIECKUX
J1a00pATOPHBIX ONEepaIHid

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

CHIJIbI

JucuumuinHa «XuUMUS» OTHOCUTCS K 00s3aTenbHOM dYacTh ywyeOHoro miaHa, biox 1
Hucnumumnel  (Momynu). Jucummiunaa O0a3wpyercss Ha KOMIETEHIMSX, C(pOpMHUpOBaHHBIX Ha
HpeIbIAYIIEM YPOBHE 00Opa30BaHMsL.



3. O0beM AUCHUNIMHBI (MOIYJIA)

OO0beM JUCHUIIIMHBI (MOIY/Isl) B 3a4eTHBIX E€IWHUIIAX C YKa3aHUEM KOJIMYECTBa
aKaJeMHYeCKMX 4YacoB, BBIJEICHHBIX HAa KOHTAaKTHYIO paboTy ¢ oOydarommumucsa (1Mo BHUIAM
y4eOHBIX 3aHSATUI) U HA CAMOCTOSITEITFHYIO pa0oTy, IPUBE/ICH B TabIUIIE 2.

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboTHI (Jac)

CeMeCTp €MKOCTh

Hassanue ?))60)?'1“2 Hacr, uﬁq;(y);c AypnutopHas Bueay - CPC (:.):Tpel\:fl

OIIOII BO Vi1 TOpHasi

HUS (3P0, BE) Beero P TalUu
0300)
JeK. | mpak. | mab. ITA KCP
15.03.06
MexaTI/];OHI/IKa 300 ELE 1 2 9 4 0 4 1 0 63 3
po6OTOTEXHUKA

4 CTpyKTYpa M cofepKaHue JUCHHUIIMHBI (MOLYJI51)

4.1 CTpykTypa tMcuuILIMHBI (Moayas) Aas 3P0

TemaTnueckuii miaH, OTpaXkarolUi cofepKaHue AUCHUIUINHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE IO BUJAaM Y4YeOHBIX 3aHATUH C yKa3aHHEM UX OOBEMOB B COOTBETCTBUM C
y4eOHBIM IIJIAaHOM, MTpUBECH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuivHbl (MOIYs), BB YUYEOHOW NEATEILHOCTH U (DOPMBI
TeKyuero Kourpos ains 300

Kon pe- Ko:1-Bo 9acoB, oTBeicHHOE HA
dopma
Ne Hasparme Tembt SyJeTata Jlex [Ipakr JIa6 CPC TEKYIET0 KOHTPOJIS
00y4eHust
BBenenue B TUCHMITIMHY.
1 | Kiaccel HeopraHuueckux P11, P12 2 0 0 12 CobecenoBanue
COETMHEHUN
y | ATomno-voexypHoe PIl1, PII2 0 0 0 12 CoBecenoBanne
y4eHue
CrtpoeHue atroma u
3 | mepuoauyeckas cucrema P11, P12 0 0 0 12 CobecenoBanne
JI.. Menpneneera
Teopus pacTBOpOB.
OCHOBHBIE 3aKOHOMEPHOCTH PA1, P2,
4 MIPOTEKaHUs XI/IMI/I‘«ICCII)G/IX P12, P/13 0 0 2 12 Cobecenosanne
MIPOIIECCOB
OKHCIUTEIbHO-
BOCCTaHOBUTEIbHBIC U P11, P2,
> 3JIEKTPOXUMHUYECKHE P12, P/13 2 0 2 15 Cobecenosanne
IIPOLECCHI
Hrtoro no Tadmue 4 0 4 63

4.2 CopnepsxaHue pa3iesioB U TeM JUCHUILTUHBI (MoayJas) niasa 30

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuyeckux coeoureHuil.

Copnepxanue TeMmbl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoael xumuu. IIpocTsie
U cioXHbIe BemecTBa. Kimaccudukarus mpocThiX U CI0XHBIX BemecTB. Oxkcuapl. Kinaccudukarms
okcuioB. HecomneoOpasyromue u coneodpasyromue okcuasl. Kimaccudukamus coneoOpa3yrommx
okcuoB. [lonmydyenue u xumMudeckne cBoiicTBa okcuaoB. OcHoBanus. Kiaccugukaius 0ocCHOBaHHM.
[Tomyuyenne ocHoBaHMM. XHMMHMUYECKHE CBOWCTBA IIEIOYEH, HEPACTBOPUMBIX M aM(pOTEPHBIX
ocHoBaHuil. Kucnorel. Krnaccudukamus kucnot. [lomydyenune kucioT. XUMHYECKHE CBOWMCTBA
kucnot. Comu. Kiaccudpukamus coneit. CpenHue, Kucibie, OCHOBHBbIe comrn. CrocoObl HX
MOJTy4YeHUs1 U XUMudeckue cpoiicTBa. KomruiekcHble coenuHenus. MIx oOpa3oBaHHe U CTpOCHHE.



BHyTpCHHSISI 1 BHCIIHAA cq)epm KOMIIJIECKCHOT'O COCIUHCHMNS. CBs3b XUMHU C APYIruMH HaAYKaMH.
@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TeXHOJOTuM: JIEKIIMOHHOE 3aHATHE: AaKTHBHAas JIEKIUS C KCIOJb30BAHHEM MPE3CHTALUM.
CamocrositenbHast paboTa.
Bunpl camocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoid.
BrinmonHeHne KOHTPOIBHOUM PabOTHI.

Tema 2 Amomuo-monekyisapHoe yieHue.

Conepxanue Tembl: BemectBo. Bunbl xumndeckux peakunii. OCHOBHbIE IOHATHS U 3aKOHBI
XUMHUH. ATOMHO-MOJIEKYJIIPHOE yUeHHEe. ATOMHasi U MOJIEKylsipHas Macca. Moub, MoJispHas Mmacca
BEILIECTBA, B3aUMOCBSA3b MAcCChl, KOJIMYECTBA M MOJSPHOM MAaCChl BELIECTBA. XHUMHUYECKHUI
HKBUBAJICHT, (DAKTOp AKBUBAJIEHTHOCTH, YHCIO SKBUBAICHTHOCTH. DKBHUBAJICHT U MOJIApHAs Macca
SKBHUBAJIEHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
texHosiorun: CaMmocTosiTeNbHas padoTa.

Bunael camocTosiITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: PaboTra ¢ muTepaTypoil.
BrinonHenne KOHTPOJIBbHON PaOOTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema J{.U. Menoeneesa.

Copnepxanue Tembl: OCHOBHBIE J3Tanbl W JUAJIEKTHKA PAa3BUTUS IPEACTABICHUM O
CYIIECTBOBAaHUM M CTPOCHHHM aToMOB. CTpOeHHE aTOMOB: PO, DJIEKTPOHBI, MX 3apsAl M Macca.
KBaHTOBBII XapakTep M3JIy4eHHs WM MOIIOLICHUs 3Hepruu. YpasHenue llnmanka. KopryckymnsipHo-
BOJIHOBOW Ayaju3M MUKpo4acTHl. Jlyaau3m 3JIeKTPOHOB M NPUHLMUII HEONpeAeleHHOCTH. [IonaTue
opburanu. DneKkTpoHHoe oOnako. KBaHTOBBIE uucla: IIABHOE KBAHTOBOE YHCIIO, OpOMTaIbHOE,
MarHuTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOutaneil. DneKTpoHHAS U 3IEKTPOHHO-
rpadudeckas (Gopmbl CTpoeHUsi atoma. [lopsmok 3amoHEHHs aTOMHBIX opOuTanei. [lpuHIMN
[Maynu. Ilpunuun Haumensblned sHeprum (nBa mpasmia KieukoBckoro). Ilpunmun ['yHpa.
Ilepnonnueckuit 3axkoH .M. MenneneeBa u ero TpakTOBKA Ha OCHOBAHMM COBPEMEHHON TEOPUH
CTpPOEHHUS aToMa. ATOMHO-MOJIEKYJSIDHOE YYEHHME. XUMHUYEKCas CBA3b M CTPOCHUE BEILECTBA.
OcHoBHbIE BHIBI XMMHUYECKON cBsA3H. KoBaneHTHas cBs3b. IlonsipHas, HemossipHas, NPUMEPHI.
JIOHOpHO-aKIENITOPHBIA MEXaHU3M 00pa3oBaHus CBs3u. HackllmaemMocTh KOBaJCHTHOW CBSI3H,
HanpaBJIeHHOCTb. OHHasg CBA3b KaK NPEICNBHBIN Clydall MOJSAPHU3ALMM KOBAJIEHTHOW CBS3H.
[uOpuguzanust aToMHBIX opOutaneil. Tumbl ruGpunuzamuu. IIpocTpaHcTBEHHOE pPaCHOIOKEHUE
aTOMOB B MOJIEKYJIaX.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
texnosorun: CamoctosiTensHast padora.

Bunpl camMocTOATENbHONH TOJATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTepaTypoi.
Brinonnenue KOHTPOJIBHON PaOOTHI.

Tema 4 Teopus pacmeopos. (OcCHOBHbIE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Copnepxanne Tembl: PacTtBopbl. OCHOBHBIE OINpeAENEHUsl: pPacTBOpP, PaCTBOPUTEINb,
pacTBopeHHOE BeliecTBo. PacTBopuMocTs BemecTB. HackimeHHsblid pactBop. CriocoObl BRIpaXKEHUS
KOHIIEHTpaluu pacTBOpoB. I'uaparHas teopus pactsopos .M. MenneneeBa. DHepreruka mnporecca
pactBopeHHsi. OCHOBHBIE TOJIOKEHUSI TEOPHH SJIEKTPOJUTHYECKON nuccouuanvu. PaBHoBecue B
pacTBOpax AJIEKTPOJMUTOB. JEKTPOJIUTHYECKas Auccoluanus BoAbl. bydepHble cuctembl
(xapboHat-ruapokapoonatHas OydepHas cucrema MupOBOTO OKeaHa, TOYBEHHBbIE OydepHbIe
cuctemsl). ['maponus coneit. Xumuueckas KMHETHKAa U KaTain3. CKOPOCTh XUMHUECKOW PEaKIuu.
Hctunnas u cpesis. akTopsl, BIUSIONINE HA CKOPOCTh peakinu. KuHetndyeckas: KiacCupuKanus
peakuuii. [IoHsiTHE O MOPSAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakiuu MepBOro
nopsiKa. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT TeMIepaTypbl. AKTUBHbIE MoONeKynbl. [loHsTHEe 00
SHEpPruM axkTuBaluuu. YpaBHeHHe AppeHuyca. l[lonstue o xkatanuze. MexaHusMm JeHCTBHS
karanu3aTopoB. Ilonsarue o xumuyeckom paBHOBecuH. CMelIeHHE paBHOBECHUS NMPU HW3MEHEHUU



KOHLEHTpaluy, Temneparypbl, aAasieHus. Ilpunuun Jle-Illatenpe. OCHOBBI XUMHYEKCOMN
TEPMOJMHAMHKH. 3aKOH COXpPAHEHHWS DHEPIUU. BHYTpEHHss OdHEprus, Temiota W padoTa.
MaremaTHueckoe BBIpa)K€HHE MEPBOrO Hadaja TepMOJUHAMUKU B pasHbIX ycioBusx (V=Const,
p=Const). TeruoBoit a¢pdekr peaknun. 3akoH I'ecca u ero crneactus. CTaHAAPTHBIC TEIUIOTHI
obpazoBanusi u cropanus. OOparumbie W HeoOpaTuMble Tporecchl. DopMyIHpoBKa U
MaTeMaTHYeCKOe BBIpaXKEHHE BTOPOro Havyana TepMoaruHaMuku. [Tonstue o0 sutponuu. [lonarue o
TEPMOJUHAMHUECKUX MOTeHUuanax. JHeprus lenpmronbua. DHeprus [ub6ca. Mcnonb3zoBaHue
ATHUX PHEPTHUM ISl ONpeIeIeHHs HAllPaBJICHHOCTH MpolLiecca.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
texnosiorun: CamocrositenbHas padota. JlaboparopHoe 3aHsTHE - TabopaTOpHast paboTa.

Bunael camocTosITENbHON TMOATOTOBKH CTYAEHTOB MO Teme: Pabora ¢ muTepaTypoil.
[ToaroToBka k maboparopHoii padore "Peakiuu noHHOTO oOMeHa" - OTBETHI Ha KOHTPOJIBHBIC
BONPOCHI (HANKUCaHUE TEOPETUYECKOM YacTH OT4YeTa) METOJUYECKHX YKa3aHWil; MOATrOTOBKa K
HKCHEPUMEHTAIBHOM YacTu paboThl. BhiomHEeHNE KOHTPOIBHOM paboThI.

Tema 5 OxucaumenbHo-60CCMAHOBUMENbHBIE U INEKMPOXUMUYECKUE NPOYECCHl.

Conepxxannie TeMbl: OKUCIUTENIbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBHuBanue
OBP. Tumer OBP. O6mme cBoiictBa MeTaiuioB. DOpMBl HAXOXKJECHUS METAJJIOB B IIPHUPOJE.
dusnueckre cBoiicTBa MeTamuioB. Kpucramnnueckas penietka MeTanaoB. OCOOCHHOCTH CTPOSHHS
aTOMOB MeTaJuioB. Pasznuuyue B CTPOCHMM BHEIIHETO IHEPreTUYECKOrO0 YpPOBHS y METANIOB M
HEMETAJJIOB. ATOMbI METAJUIOB IaBHBIX M MOOOYHBIX moArpymni.llomydyenne MeTamnoB U3 UX
coelMHeHU. XUMHYECKHE CBOMCTBA METAUIOB. OJEKTPOXMMUUYECKHN psiie  HaNpsHKEHHUM
METaJUIOB. 3HAYCHUE METAUIOB B JKU3HU YEJIOBEKA. OJIEKTPOJHBIC MOTEHUIUANBI. MexaHu3M
BO3HUKHOBEHHUSI DJIGKTPOJHOTO TMOTeHIMana. BopopoaHslii snektpon. Psan  cranmapTHBIX
ANEKTPOJHBIX IMOTEHIUAJOB MeTaioB. ['anpBanuueckuit anemeHt. Omnpenenenue IJC
rajgbBaHU4YecKoro 3neMenTa Jlannmansa-Axkoou. Konnentpamumonnsie nenu, pacuet I/1C mo Gpopmyre
Hepucra. Kopposus metamioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE TPOIECCH, MPOTEKAIOIINE
MPU  DJIEKTPOXUMHUYECKOH KOPPO3UU METAUIOB. BOMpOCHl 3KOJOTHH, CBA3aHHBIE C KOppO3UEH
MeTauioB. Mepsl 00pbhOBI C KOPPO3UEH: aHOMHOE MOKPHITHE (OIMHKOBAHHOE JKEJE30), KaTOAHOE
MOKpPBITHE (Ty>KeHoe kene30). llporexTopHas 3ammuTa. Dnekrponu3. CyIIHOCTh 3IIEKTPOIHU3A.
DIIEKTPOIN3 PACIIaBOB U PACTBOPOB. DJEKTPOJIM3 C HEPACTBOPUMBIM aHO/IOM. 3akoHbl Dapajes.
[TpakTHyeckoe NpUMEHEHHUE IIEKTPOIIU3a.

@DopMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TeXHOJIOTHH: JICKIIMOHHBIC 3aHATHS: aKTHUBHAsA JICKIUS C HKCIOJB30BAHUEM IIPE3CHTAIINH.
CamocrostenbHas pabot. JJaboparopHoe 3ansiTue - 1aboparopHas padoTa.

Bunbl caMoCTOSTENbHON TOJATOTOBKH CTYACHTOB 10 Teme: PabGora ¢ murteparypoil.
[TogroToBka k JsabopatopHoil pabore "DmekTponu3" - OTBETHI Ha KOHTPOJBHBIE BOIPOCHI
(HamMcaHue TEOPETHMYECKOM 4YacTh OT4YeTa) METOAMYECKUX yKa3aHWil; MOArOTOBKA K
AKCIIEPUMEHTAIbHON YacTu padoT. BeIogHEHE KOHTPOIBHON PabOTHI.

5 Metoanueckue yKazaHus J1Jis 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Moay.Jis1)

5.1 MeTtoguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

CamocrostenbHas paborta BiiIodaeT paboTy ¢ y4yeOHOW M HaydHOM JIMTepaTypoll mpu
MOJArOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIUsIM U K dk3aMeHy. CamocTosdTenbHas pabora
NPOBOAWTCS C IEJNbI0: CHCTEMAaTHM3allMM W 3aKPEIUICHUs, YIIyOleHHs ¢  pacIIupeHHs
TEOPETUYECKUX 3HAHUM M TNPAKTHYECKUX YMEHUH, NpUOOpEeTaeMbIX CTyIEHTaMH B XOE
ayAUTOPHBIX 3aHATHI; (OPMUPOBAHNS YMEHHH HCIOIB30BaTh CIICHUATIBHYIO JTUTEPATYPY; Pa3BUTUS
MO3HABATEJBHBIX CIIOCOOHOCTEH M aKTUBHOCTH 00yYaromuxcs; (GOpMUPOBaHHS CAMOCTOATEIbHOCTH



MBIIUICHHS, CIHOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpEaTH3alliH;
Pa3BUTHS HCCIIEIOBATENLCKUX YMeHHA. CaMocTosATeNnbHas padoTa MpU H3YYCHHH JAUCIUTUINHBI
nojpasensercs ~ HaTpu Buma: 1) ayauTopHas caMoCTOsiTeNbHas paboTa (BBIOTHEHHE
1abopaToOpHBIX paboT); 2) caMoCTOsATeNIbHAs paboTa MOJ KOHTPOJIEM IpernoaBaTes (IJIaHOBBIE
KOHCYJBTAIlMH, 3a4€T); 3) BHeayIUTOpHAsl CaMOCTOsITeNIbHAsE padoTa MPU BBIMOJHEHUH CTYAEHTOM
JOMAIlTHUX  3aJaHuil  yu4eOHOro M  TBOPYECKOTO  XapakTepa (MOATOTOBKA K  JICKIIUSAM,
WHAWBUIYAIBHBIE PAa0OTHI IO OTACIBHBIM pa3feiiaM COJEPKaHUs TUCIUIUIMHEI, TIOJIOTOBKA K
3auery).

Jlist TOATOTOBKHM K JTa0OpaTOPHBIM 3aHATHSIM HEOOXOJUMO HCIOIB30BaTh METOAMYECKUE
yKa3aHUs K BBIMOJIHEHUIO JTA0OpaTOpPHBIX paboT. Kakaplii pasgen MeTOTUYecKHX yKa3zaHHWH
3aKaHYMBAETCS MEPEeUYHEM KOHTPOJIBHBIX BOMPOCOB, HA KOTOPBhIE HEOOXOUMO OTBETUTH MUCEMEHHO
1 0pOPMUTH B OTUET B BUJIE TEOPETUICCKON TIIaBbl K KOHKPETHOH nmaboparopHoit padore (I'masa 1
Teopernueckas 4acTsb).

CTyAeHT 3anuiaeT OT4eT UHIUBUIYaIbHO.

JlomyCKOM K BBITIOJTHEHHSI JIAOOPATOPHBIX padOT SBISETCS MPOXOXKACHUE MHCTPYKTa)Xa 110
TexHuKe Oe3zomacHOCTH (1-e 3aHsTHE) U 3HAHUE TEOPUHU U XoAa dKcmepuMeHTa. CTyaeHT JOJKeH
OBITh TOTOB K Ka)XJIOMYy 3aHSATHIO - BBIMOJHSAET TEOPETUUYECKYIO YacTh W 3alIHINACT €€ IMepe]
MPOBE/ICHUEM DKCIIEpUMEHTa (OTBEYAET YCTHO Ha BOTIPOCHI).

JlabopatopHas paboTa BBITIONHSAETCS CTYACHTOM B ayauTOpuu. Pe3ynbratel mabopaTtopHOit
paboTel opopMISIFOTCS B BHUAE OTAeNHbHOW minaBel (ITaBa 2 DkcrnepuMEHTaIbHAs 4YacTh).
OKCcHepuMEeHTallbHas 4YacTh BKJIIOYAaeT XoJA palboThl, pe3ynbTaThl OMbITa (TMOATBEPKAAIOTCS
XUMHYECKUMHU PEAKIUSIMU, paCU€TaMu ), HAOIIOICHUS U BBIBOIBL.

JlaGopaTtopHnast pabota pa3OuBaeTcsi Ha HECKOJIBKO ITAIOB:

I - Kamepanphsiii oTan 1 (TutaHupoBaHKE) - a) TIOCTAHOBKA IIeJIeH U 3a7a4d padoThl, MOA00D
JTUTEpaTypbl W HAMUCAaHUE TEOPETUYECKOW YacTH OTYeTa, C MCIOJIB30BAHHEM KOHTPOIBHBIX
BOIIPOCOB 110 TeMe; 0) cocTaBieHHE MIaHa paboThI (IPEIyCMOTPEHHOIO METOIUKOM); B) MOJIy4eHUE
JIOTTYCKa K BBHITIOTHEHUIO JIa0OpaTOPHOI paboTHI.

I - Kamepanpapiii »dTam 2  (3KCIEPUMEHTAIbHBIA) — a) BBIOJHEHUE pPabOT
(MIpelyCMOTPEHHBIX METOJIUKOHW); 0) o00paboTka pe3yabTaToB aAHATUTHYCCKOTO OIMpPEACIICHUS
(BBIpaXKEHHE PE3yNIBTaTOB Yepe3 KOJI-BO, MACCY, KOHLIEHTPAIIMIO, MAcCCOBYIO JIOJIIO BELIECTBA U Mp.,
COIIACHO  METOJHKE); B) TPOTOKOJIMUPOBAHHE HAONIONCHUH, (OPMYIUPOBKA BBIBOJIOB; T)
MOJTOTOBKA OTYETA.

Il — 3amuTa oTuera (MHAUBUIYAIBHO).

KoHTposibHbIE BONMPOCHI VISl CAMOCTOSITEJIbHON OIeHKH KauecTBa OCBOEHUsI Y4eOHOI
AUCHHUILTHHBI

Yro takoe oxcuabl? Kak nx kimaccupuuupyroT o XMMHYECKUM CBOMCTBaM?
Uto Takoe rugpOKCUIbI?

Knaccudukanus ruipoKCHI0B.

UTto Takoe OCHOBHOCTH KUCJIOTHI, KUCJIOTHOCTh OCHOBaHUS?

Jaiite onpenenenue conu. Knaccuduxamus coyei.

Kakue kucrnotsl 06pa3yroT Kucibie coyn?

Kakune ocHOBaHUST 00pa3yrOT OCHOBHBIE COJTN?

XHUMHUUECKUH 3JIEMEHT, aTOM, MOJIeKyJa?

[IpocTblie U coXKHBIE BemiecTBa?

Xumuueckue GopMyJIbl BEIIeCTB?

3aKOH NOCTOSIHCTBA COCTaBa?

OTHOCuTENBHAS aTOMHAs M MOJISKYJISIpHAsl Macca, MOJIsIpHast Macca?
[TocrosinHast ABoraapo?

Ilepuoanueckuii 3akoH Menzaeneena?

3axoH ['eii-Jltoccaka?

3akoH ABorazapo?

Momnsipusiii 00beM raza?
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VYpasuenue Kiaiinepona?

YpaBuenne Menneneena?

Hanuimre noiHble 371€KTPOHHBIE KOH(PUTYpallMK aTOMOB 3JIEMEHTOB C MOPSAIKOBBIM
HoMmepoMm 17 u 25.

HarmuuTe 51eKTpOHHbIe KOH(GHTYPAIMK aTOMOB XJI0pa M Mapranma u uoxos Cl™ 1 Mn>*.,
Hanwummre snmexTpoHHyI0 KOH(pHTrypamuto aToMoB (ocdopa u BaHamus. SBIsIOTCS I OHU
aHayioramu?

Hanummmre 351eKTpoHHYI0 KOH(PUTYpauio OepuilIns U yKaKuTe JeMeHThI-aHanoru. Kak
U3MEHSIOTCSI CBOIMCTBA aHAJIOTOB € YBEIMYEHHEM HOMepa nepuoja?

[TpuBenuTe 31MeKTPOHHYIO KOH(Urypauuto Kaiaus. [lokaxkute, Kak U3MEHSIOTCS CBOMCTBA
3JIEMEHTOB MEPUOJA, B KOTOPOM HaXOJUTCS KaJIUU.

Hanuumre snexktponHsle koHpurypauuu aromoB Fe u F, a Takxe nonos Fe 2 FetuF
VKaxuTe, y KAKUX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUYECKUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

YKakuTe Mociae10BaTeIbBHOCTh BO3PACTaHUs dJICKTPUYECKOrO0 MOMEHTA AMIIONS y CBsi3el: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenute BaJICHTHOCTb Hoja U pocdopa B OCHOBHOM U BO30YXKICHHOM COCTOSTHUSX.
VKakuTe MeXaHu3M 00pa3oBanus cBsseil B none rugpokconus H3O". Kakyro BaneHTHOCTD

MUMEET KUCIOPO B 3TOM HOHE?

Kaxkyto nmpoctpaHcTBeHHYI0 KOHUrypauuto uMeroT Moiaekynsl BaCl,, PbCl,, PbCly, Br,,
AsHj3, H,Te, CF4, GeHy, PCls, SBrg? Kakue u3 3Tux MoseKyJ1 NOIsSpHbI?

OcCHOBHBIE CBOMCTBA MPOSBIISIET BBICITUN OKCHJT DJIEMEHTA: CEPHhI, a30Ta, Oapwus, yriepoaa?
Kak u3mMeHsI0TCSl CBOMCTBA THAPOKCUAOB, 00Pa30BaHHBIX METaNIaMU TJIaBHOM moArpymnisl 11
TPYIIIBL, IPY YBEITHMUEHHUH 3apsijia siipa aTOMOB?

H3menunTtcs nu coiictea BemecTs B psanxy NaOH — Mg(OH) , — AI(OH)3?

Yem 00ycroBieHa auioTponus?

B yewm 3akmtogaroTcs cBolicTBa aM(OTEPHBIX THUIPOKCUIOB?

YeMy paBHA MOJISIpHAsi KOHLIEHTPAIS SKBUBAJICHTA, MOJIIpHast KOHIIeHTpauus U TuTp 20 %
pacTBopa cyibhara Maraus?

Kakoii 00beM pacTBOpa CepHOil KHCIOTHI INIOTHOCTHIO 1,8 T/CM® ¢ MacCOBOH J10eH H,SO,4

88 % Ham0 B3ATH 1151 IPUTOTOBJICHHSI pacTBOpa KUCIOTH 00bemMoM 300 cM3, wiotHOCTHIO 1,3
r/em> i maccoBoit nomeit HySO, 40 %?

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

Peakuuu nonHoro oOMeHa UAyT 10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJTHOE HIOHHOE YPAaBHEHHE, COOTBETCTBYIOIIEE COKPALLIECHHOMY
MOHHOMY YPaBHEHUIO: CO32' +2H" — CO, + H,O0.

Heirpanenyro cpexy umeer Boaubii pactop: NaNOj, FeSOy4, Na,S.

KuncnoTHOCTb MOUBBI MOKHO yBeIUUUTh BBeeHUe pacTBopa: NHyNO3, NaNO3, NaCl,

Na2 SO4

Kakwue pactBopsl HaszbiBatoTcs OydepusiMu? [IpuBeanre npuMepsi.

Yro Ttakoe OydepHas eMKOCTh, U OT KaKUX (PAaKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M ACHCTBUSA OypepHBIX CUCTEM?

[TpuBectn ypaBHeHus 11 pacyera pH Oy¢depHbIX pacTBOPOB.

KakoBo 3HaueHme OypepHbIX CUCTEM?

Boeraucnuts pH popmuatnoro 6ydeproro pactBopa, B 151 kotoporo coaepxkurcs no 0,1M

HCOOH (K, = 1,8%107%).
Beruncnuts pH anerataoit 6ydepHoit cmecu, conepxaeii B 11 0,15M CH;COOH u 0,2M
CH;COONa (K, = 1,8%10™).

TIAC
BbIuucuTh MOJIIPHYHO KOHIEHTPAIMIO PAaCTBOPA MypaBbHHOM KUCIOTHI, ecin pH = 3, a K 0
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=1,8*10%.

I'maponus nporekaet npu pactBopenuu B Boje: CaBr,, Ba(NOj),, Na,SOy4, AICI3?
Boga. CBotiicTBa BOJIEBI.

OCHOBHbIE XapaKTEPUCTUKHU PACTBOPOB.

[Tporeccel, MpOTEKAIOIIUE MPH PACTBOPESHUH, TEILTIOBOU 3P (EKT PaCTBOPCHHSIL.
Teopust 3AEKTPOTUTUUECKON AUCCOIUALINH.

Crernensb IUCCOIMAINH.

CusbHBIE U CJTa0bIe SJIEKTPOJIHTHI.

KoHncranra qucconmanuu. 3akoH pazseaeHus OcTBanpia.

3aKO0H 3JIEKTPOHEUTPATILHOCTU PACTBOPA IEKTPOJIUTA.

HNonHoe npounsBeieHne BOIBI.

Bonopoanslil mokasares.

OHeprus.

BuyTpennsis sneprus.

Temmora.

Pa6ora.

IlepBoe HavasI0 TEPMOJUHAMUKH.

3aKOH SKBHUBAJIICHTHOCTHU TETUIOTHI 1 pA0OTHI.

DHTaJIbINS.

TennoBoii 3¢ (hekT XUMUUECKOI peakiuu.

3akon 'ecca.

DOHTponus.

Bropoe Hauano TepMOAMHAMUKH.

CBoOoanas >Heprust [ mO60ca kKak KpUTEPHil HAPABJICHHOCTH TIPOIIecca.

CKOpOCTh XMMHYECKOU peakiui. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM peaKIu OT
KOHIIEHTPALUH PEArUPYIOLINX BEMIECTB.

KoncranTta ckopoctu peakuuu. MoJIeKyJISIPHOCTh ¥ IOPSIAOK PEAKIIUY.
Karanutuueckue peakiiuu. ' oMOreHHbIN U TeTepOreHHbIN KaTaius.

3aBUCHMOCTH CKOPOCTH XUMUYECKON peakluu OT TeMIeparypsl. TemiepaTypHas
3aBUCUMOCTb KOHCTaHThI CKOPOCTH PEAKIIUH.

DHeprusi akTUBAIlMU XUMUYECKOH peakiuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.
Xumuueckoe paBHoBecue. KoHCTaHTa paBHOBECHSI.

@dakTopsl, BausAOLMEe Ha cMenieHue pasHoBecus. [Ipunnun Jle-Illartense.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBenute npumMepsl TUTHYHBIX
OKHUCJIUTENICH 1 BOCCTAHOBUTEICH.

PaccraBbTe K03 PHUIHECHTHI B ypaBHEHHIX, IPUMEHUB METO]T JJIEKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + stO4 — Crz(SO4)3 +S+ KzSO4 + Hzo; 6) Ag + HNO3(KOHII) —
AgNO3; + NO, + H,O VYkaxute OKUCIUTEIb U BOCCTAHOBUTEIID.

I'ne pacnosiokeHbl METAIUIBI B IEPUOANYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB
J.N.Menneneena?

KakxoBbl 0COOCHHOCTH CTPOCHHSI aTOMOB METAJIJIOB?

B uém paznuune B CTPOEHUH BHEIIHETO YHEPIETUUECKOTO YPOBHS Y METAIIIIOB U
HEMETaJlJIOB?

CKOJIbKO HApY>KHBIX AJIEKTPOHOB UMEIOT aTOMBI METAJUIOB TJIABHBIX U TOOOYHBIX MOATPYMI?
B kakux popmax MOTyT HaXOJUTHCS METAJUIBI B IPUPOIE?

Kak ycTpoeHna kpucraminyeckasi peieTka MeTaaioB?

KakoBbl uznueckue cBoicTBa METaIOB?

Kak MOXHO MOJIy4nTh METAIIIIBI U3 UX COSAMHEHUIN?

Kak BenyT ce0si aTOMBI METAJUIOB B XMMHUECKUX PEAKIUIX U IoYemy?

Kakue cBolicTBa — OKUCIIMTENEN UM BOCCTAHOBUTEIEH — IPOSBISAIOT METAIIIIBI B
XUMHUYECKHUX PEeaKIMsIX?

Pacckaxxute 00 3J€KTPOXUMHUYECKOM P HAMPSIKEHUI METaIOB.
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Ilepeuncnure peakiuu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIBI.

KaxoBo 3HaueHHe MeTasIoB B )KU3HU YeJIOBeKa?

Brruncaure temneparypy 3amep3aHus BogHOro pactsopa puoosst C sH;(O5 ¢ MmaccoBoit
nonent 3%.

Beruncaure macey pu6osst CsH; (O3, koTopyto ciaenyeT pactBoputs B 180 T BOJIbI, UTOOBI
MOJIYYUTh pacTBOp ¢ Temieparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 0051a1aeT OOJIBIIMM OCMOTUYECKUM JaBlieHHEM: coaepxamuii 0,2 Moib

AICl; nnu 0,2 mons CgH 1,04 B 1 ,[[M3 pactBopa? Crenens quccounanuu AlCly pana 0,75.
Bemuncanre temneparypy 3amep3aHust BogHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
noieit 3%.

Beruncaure maccy pubosst CsH (O, koTopyto ciaenyet pactBoputs B 180 T BOJIbI, UTOOBI
MOJIyYUTh pacTBOp ¢ Temnepatypoil kunenus 100,1°C.

Kakoii u3 pactBopoB 061agaeT G0JIBIINM OCMOTUYECKUM JaBlIeHUEM: coaepskamuii 0,2 MoIb

AlCl3 nmm 0,2 mone CgH,Og B 1 I[M3 pactBopa? Crenens quccounanuu AlCly pasna 0,75.

CocTaBbTe cXeMy raJiIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMHU SIBIISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKHU, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuei 1 mons/n? Kakoit metast siBisieTcst aHOJ0M, Kakoi karogom? Hanwmmre
YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaklUy, IPOTEKAIOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Beruuciure ero J/1C.

MarsueBy1o IJIaCTUHKY OIIyCTHJIM B PACTBOP €ro coiu. [Ipu 3TOM 371eKTpOAHBINA TOTEHIIMAT
MarHusi okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).
CrangapTHBIN IEKTPOIHBIN MOTEHIMA HUKEN Ooblie, yeM KobanbTa. I3MeHHuTCs 1 3TO
COOTHOILLEHHUE, €CIM U3MEPUTH OTEHLIMAJ HUKEIIS B PACTBOPE €0 HOHOB C KOHIIEHTpauei
0,001 mMonw/n, a moTEHITMAIBI KOOAIhTa — B pacTBOpE ¢ KoHIeHTpanuei 0,1 Mons/n?

Kak mpoucxonut armochepHas kopposust ctainu? Hanuimmre 31eKTpoHHbIC ypaBHEHUS
aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

Kak mpoucxoaut Koppo3usi HIMHKA, HAXOASIIETOCS B KOHTAKTE C KaJIMUEM B HEUTPAIBHOM U
KuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOIHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

MeJib He BBITECHSET BOJOPO U3 pa3daBieHHbIX KucioT. [louemy? OgHako, eciiu K MeTHOM
IUTACTUHKE, OIMYIIEHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOW, TO HA ME/IM HAYMHAETCS
OypHoe BeeneHne Bogopoaa. OOBSICHUTE 3TO SBIEHUE, COCTABUB YpPaBHEHUE aHOAHOTO U
KAaTOJHOTO0 IpoueccoB. Hanumure ypaBHEHHE POTEKAIOIIEH XUMUYECKON PEAKLIUH.

K kaxomy THIy OKpPBITHI OTHOCATCS OJIOBO Ha cTayid U Ha Meau? Kakue nmporeccs OyayT
MPOTEKATh IPpU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OIIOBIHUPOBAHHBIX) CTAlId M MEU, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOIHBIX U aHOIHBIX
peaKkui.

[TpuBeauTe mpUMephl KATOAHBIX U aHOJTHBIX MOKPHITHIA T KoOanbTa. COCTaBbTE ypaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/1yX€ U B PaCTBOPE COJITHOM KUCIIOTHI IPU
HapyILIEHUH LETOCTHOCTU MOKPBITHS.

Hanumure ypaBHEHUS JIEKTPOAHBIX PEAKLIMN, TPOTEKAOIINX IIPU KaTOXHOM 3aIluTe
CTaJIbHBIX TPYO.

Kakas macca (T) rugpokcuia Kaiaust o0pa3oBanach y KaTo/a pH JIEKTPOJIU3e pacTBOpa
K,SOy, eciu Ha ocHOBe BbAEAMIOCH 11,2 11 KMCIOpOAA, U3MEPEHHOTO NIPH H. y.?
Omnpenenute Maccy MHKA, KOTOPBIN BBIICTUTCS HAa KaTO/E MPH JICKTPOIH3E CybdaTa
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIXO]I IIMHKA Ha TOKY paBeH 50 %.

Kakas macca (r) H,SO4 06pa3yeTcs 0ko0 HEpaCTBOPUMOTO aHO/1A MPH IEKTPOIIU3E
pactBopa Na, SOy, eciiu Ha aHOZIE BBIIENISIETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbIN pu
H.y? BeruncinuTe Maccy BEIEeCTBa, BBIIEISIONIET0OCcs Ha KaTtosie. Kakue TUIbl JUCTIEpCHBIX
CHCTEM BBI 3HaeTe?

CocTaBbTe cXEMy raJIbBAHUUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMM SBIISIOTCS



Mar"yveBasi 1 IMHKOBAs IUIACTUHKH, OITYIIEHHbBIE B PACTBOPHI UX MOHOB C aKTUBHOM
KoHIIeHTpanuen 1 Mmonbs/n? Kakoil MeTas sSiBasieTCss aHOA0M, Kakoil katogoM? Hamummre
YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKIuu, IPOTEKAIOIIEH B 3TOM
rajbBaHUYECKOM dJIeMeHTe, U Berauciaute ero JJ(C.

115. MarnueByo IJIaCTUHKY OMYCTHJIM B PACTBOP €ro cojiu. [Ipu 3TOM 31eKTpOHbIN TOTEHIIHAI
MarHus okasajucs paBeH — 2,41B. Boruncnure KOHIEHTpAIMIO HOHOB MarHus (B MOJIb/J).

116. CranmapTHBIN AJIEKTPOIHBIN MOTEHIIMAT HUKEINS OoJiblle, yeM KobanbTa. 3MeHuTes u 310
COOTHOUIEHUE, €CIIM U3MEPHUTH MOTEHLIUAI HUKEJI B pACTBOPE €r0 MOHOB C KOHLIEHTpaluen
0,001 Momnb/m1, a moTEeHIIMAIBI KOOATIbTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 Mons/n?

117. Kaxk mpoucxoaut armochepHast koppo3us ctainu? Hanummre 35eKTpOHHBIE YpaBHEHUS
AHOJIHOT'O U KaTOJHOTO IPOLIECCOB.

118. Kaxk mpourcxoauT Koppo3us LIMHKA, HAXOSIIETOCs B KOHTAKTE C KaJMUEM B HEUTPAIHLHOM U
KHCIJIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE aHOIHOTO U KATOJHOT'O MPOLECCOB.
Kakoli coctaB mpogyKTOB KOppo3un?

119. Menp He BBITECHSET BOJIOPO U3 pa30aBiIeHHBIX KUCIOT. [Touemy? OHAKO, €CITU K METHON
IJJACTUHKE, OMYILIEHHON B KHCIIOTY, IPUKOCHYTHCSI IMHKOBOW, TO HA MEIM HAYNHAETCSA
OypHoe Bblenenue Bogopoaa. OObsiCHUTE 3TO SABICHHE, COCTABUB YPaBHEHHE aHOJHOTO U
KaTOJHOTO IpoueccoB. Hanmnmure ypaBHEHNE IPOTEKAOIIEH XUMAYECKON PEAKIIAH.

120. K xakomy TUITy MOKPBITUH OTHOCSITCS OJIOBO Ha cTanu U Ha menu? Kakwue npouecchsl OynyT
NPOTEKATh IPU aTMOC(EPHON KOPPO3UH JTy>KEHHBIX (OJIOBSHUPOBAHHBIX) CTAIH U MEIH, TIPU
HEeUTpasibHOM peakuuu cpenbl U 298 K? Hanummnre ypaBHEHHE KaTOJHBIX U AaHOIHBIX
peaKuuu.

121. IlpuBenute mpuMepbl KaTOJHBIX U AaHOAHBIX MOKPBITUHN A7 KoOanbTa. CocTaBbTE ypaBHEHUE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3YXE U B pACTBOPE COJITHOW KHCIIOTHI ITPU
HapyLIEHUH LETOCTHOCTU OKPBITHSL.

122. Hanumure ypaBHEHUS JIEKTPOJHBIX PEAKIIMM, IPOTEKAOIINX IPU KaTOIHOM 3aIuTe
CTaJIbHBIX TPYO.

123. Kakas macca (T) rTuapoKcHIa Kars 00pa3oBaiach y KaToJa Mpy dJIEKTPOIIU3E pacTBOpa
K,SOy4, ecnu Ha ocHOBe BbIACIMIOCH 11,2 11 KMCIIOpOAA, N3MEPEHHOIO IIPH H. y.?

124. Omnpenenure Maccy IIMHKA, KOTOPBIN BBIICITUTCS HA KAaTOJIE TIPH JICKTPOIIN3E Cyibdara
LIMHKA B TeueHue |1 4 npu Toke 26,8 A ecnu BbIXOJ IIMHKA Ha TOKY paBeH 50 %.

125. Kaxkas macca (r) H,SO4 o6pa3syeTcs 0kos10 HEpaCTBOPUMOTI'0 aHOJA PU IEKTPOIIN3E
pactBopa Na, SOy, eciiu Ha aHOZIe BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIi npu

H.y? BerunciauTe Maccy BEIECTBA, BBIICISIOIIETOCS Ha KaTOIeE.
Pexomengaunu mo padore ¢ aureparypoit
B y4eOHbBIX MOCOOHsX, YKa3aHHBIX B OCHOBHOM JTUTEpAType B TOW WM WHOW MEPE PacKphITO
coJiepXKaHHe LEHTPAJIbHBIX TE€M HacTosAlled paboueil mporpammbl. [lomMuMMO H3y4yeHHS OCHOBHOM
JUTEPATYphl 10 AUCLUIUIMHE «XHUMHS», CTYACHTY PEKOMEHIYETCS H3Y4YUTh JOIOJHUTEIBHYIO

JIUTEpaTypy

5.2 OcoOenHocTH oOpraHu3anuu OOy4YeHUs JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIUMOCTH OOYYAIOLIMMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAIUIOB (T10 3asIBJICHUIO 00YYaIOIIET0Cs) IPEAOCTaBIsAeTCS yueOHass HHPOPMALUs B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JJIs L] ¢ HapYUICHUSIMU 3PEHUs: B NeYaTHON (GopMe yBEITHMUEHHBIM mpudTOoM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAUBHU1yaJIbHbIE KOHCYJBTallH c IPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 33aHNs, KOHCYJIbTALUU U JP.

- 17151 JIMIL C HApYLICHUAMH CyXa: B Ie4aTHoU Gopme; B (hopMe IMEKTPOHHOTO TIOKYMEHTA,
MHAMBUAyaIbHbIE KOHCYIBTAIIMK C PUBJICYEHUEM CYypIOTIepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.



- sl AL ¢ HApyIIEHUSIMH OMOPHO-ABUTaTEeILHOTO anmnapaTa: B nedaTHoi opme; B popme
ANIEKTPOHHOI'O JOKYMEHTA; MHAUBHyaJIbHBIC 34/1aHUs], KOHCYJIbTAllUU U JP.

6 ®oHJ OLEHOYHBIX CPeICTB A NMPOBEJIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
aTrecTalyy 00y4aroImuXxcs 1o JMCUMIIMHEe (MOIYJII0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectanmuu  0oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKECHUN TMJIAHHUPYEMBIM pe3ylbraraM oOOy4YeHUs II0
JUCHUIITHHE (MOIYNI0) CO3JaHbl (DOHIBI OLIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHWUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPUHU W IOKA3ATCJIH, HCOGXO,Z[I/IMBIG IJIsI OLICHKHU 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3yIoIIre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMA B MPOIECCE OCBOEHHUs 00pa30BaTeIbHOM
porpaMMBl, TipescTaBieHsl B [Ipunoxkenun 1.

7 Y4yeOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenasa rumepamypa

1.  Pocun, U. B. OOmas u Heopranndeckass xumus B 3 T. T. 1. OOmiast xumus : yueOHUK
st By3oB / U. B. Pocumn, JI. JI. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2024. — 426 ¢. —

(Boicmee oOpasoBanue). — ISBN 978-5-9916-3816-6. — Tekct : 5SIeKTpOHHBIA //
Oo6pazoBatenpHas 1uiatrgopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/536244 (nmara
obpamenus: 12.11.2024).

2. Pocun, . B. OOmast u Heopranudeckass xumust B 3 1. T. 2. Xumus s-, d- u f-

aMeMeHTOB : yueOHuK aiis By30B / M. B. Pocun, JI. JI. Tomuaa. — Mocksa : M3natensctBo FOpaiiT,
2024. — 492 c. — (Bricmiee obpazoBanue). — [SBN 978-5-534-02292-6. — TekcT : 371€KTPOHHBIN
/I ObpasoBarenbhas miatpopma FOpait [caiit]. — URL: https://urait.ru/bcode/536242 (nmara
oOpamenus: 12.11.2024).

3. Pocun, U. B. OOmas u nHeopranndeckas xumusi B 3 T. T. 3. Xumusi p-3JeMEHTOB :
yueonuk st By3oB / WM. B. Pocun, JI. JI. TomuHa. — Mocksa : U3narensctBo FOpaiit, 2024. —
436 c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-02294-0. — TekcT : 31MeKTPOHHBIN //
OobpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (nmara
obpamenus: 12.11.2024).

7.2 /lononnumensnaa tumepamypa

1. bopucos, A. H. Ananutnyeckas XuMusl IJ1s1 iearoro. PacdeTsl B KOJMYECTBEHHOM
aHanu3e : y9eOHUK W mpakTukyMm s By30B / A. H. bopucos, U. 10. TuxomupoBa. — 3-e m3.,
ucnp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmee obpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snexktpoHHbl // OOpa3zoBarenbHas miatgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (nara oOpamenus: 12.11.2024).

2. KypbatoBa, C. B. Dnektpoxumus : ydeOHoe mocobme / C. B. Kypbarosa, E. E.
Ounkenvmeiin, P. B. lladpurymua. — Camapa : Camapckuii yauBepcutet, 2022 — Yactp 1 :
PaBHOBecus B pacTBopax 3yeKTpoauToB. I'ereporennsie paBHoBecust — 2022. — 116 c. — ISBN
978-5-7883-1743-4. — Texkcr : 37eKTpOHHBINA // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/336566 (mara obpamenus: 30.09.2024). — Pexxum moctyma: s
aBTOPU3. IOJIb30BATEIICH.

3. Pa6os, B. [I. Xumus vedtu u rasza : yueonoe nocoowue / B.J[. Pa6oB. — 3-e uzn., ucnp.

u pon. — MockBa : MH®PA-M, 2024. — 311 c. — (Bricmiee o6paszoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponHsidi. - URL:
https://znanium.ru/catalog/product/2145088 (mara oopamenus: 18.11.2024)

4. Cemyxun, C. II. Xumusa HedTH M raza ans reosioro : ydeOHoe mocodbue / C. II.

Cemyxun. — Tiomens : TioM['HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :



AIIEKTPOHHBIN // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:

https://e.lanbook.com/book/138261 (mara oOpamenus: 30.09.2024). — Pexum ngoctyma: st
aBTOPH3. MIOJIH30BATEIICH.

5. Tymukun, E. M. Xumusa B cTpouTtenscTBe : ydeOHoe mocoOue st By30B /
E. Y. Tynukun. — 2-e u3a., uctp. u pon. — Mocksa : M3narensctBo FOpaiit, 2024. — 180 ¢. —
(Beiciee  obpazoBanme). — ISBN 978-5-534-04152-1. — Tekcr : DSIEKTpOHHBIA //
OobpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/538328 (mara

obpamenus: 12.11.2024).

6. Xumus. Paznen «Opranuudeckas xumus» : yuebHoe nocooue / M. B. Temepera, M. H.
Koxesuna, E. A. Ckynaea, C. b. JloBunenkas. — Omck : Omckmii [AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 27eKTpOHHBIN // JlaHb : 37€KTpOHHO-OMOIMOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/407573 (nata obpamenusi: 30.09.2024). — Pexum goctyna: amns
aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KNIouas npogheccuonanvhvle 0a3bl OAHHLIX U UHOOPMAYUOHHO-CHPAGOUHDbLE
cucmemul (npu HeobX00UMOCMU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6paszoBatenbHas matdgopma "FOPANT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnexTpoHHO-O0nbnuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-O0nbmoreunas cucrema "JIAHB"

6.  Open Academic Journals Index (OAJI). [IpodeccuonansHas 6a3a JaHHBIX - Pexxum
noctyna: http://oaji.net/

Nk -

7. [Ipesunentckass Oubnmoreka wm. b.H.Enpnmua (6a3a maHHBIX —pa3sIudYHBIX
npodeccuoHaIbHbIX o0nacTeil) - Pexum noctyna: https://www.prlib.ru/
8. WNudopmanmonno-cripaBounas cucrema "Koncymsrant Ilmoc" - Pexum mocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOEe o0ecredyeHre JUCHMIUIMHBI (MOAYJ) W IMepedYeHb
MH(POPMANMOHHBIX TEeXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYHIeCTBJEHHH 00pa30BaTeJbHOI0
npouecca no JMCuMIvInHe (MOIYJII0), BKJIYasi lepevyeHb MPOrPaMMHOI0 odecreYeHnst

OcHOBHOE 000pPYIOBAHUE:

- IIpoexrop

- AkBapuctuuisitop PHS AQUA 4

- Becwl ananutnueckue BJI-210

- Monomep M-500 6a30BbIit

- lIxad cym-p1it CHOJI 58/350(amekTpoH.,cTalb,BEHT-P)

I[IporpaMMHO€E 00OecIIeYeHHE:
- Microsoft Office 2010 Standart
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU

15.03.06 «Mexatponu | OIIK-1 : CocoOeH mpuMeHSTh eCT OIIK-1.2k : Mcrionp3yeT ecTeCTBEHHOHAYYHBIE M

Ka U poOOTOTEXHHKA» | E€CTBEHHOHAYYHbIE M OOIICHH)KCHEP | €TOABI M MOJEIH B TEXHUYECKUX IPUIOKEHHSX, B
(B-MP) HBIE 3HAHUS, METOIBI MaTEMaTH4YEC BIJIENIACT KOHKPETHOE COJICPKaHUE B MPHUKIIAJHBIX

KOTO aHaJIM3a M MOJACIMNPOBAHUS B 1T | 3a/1a4ax

podeccnoHaTbHO AESATENILHOCTH

Komnerenus cunrtaercst cOpMUpOBAaHHONW Ha JTaHHOM ATale B CIy4yae, €CIH MOJIyYEHHbIE
pe3ynsraThl OOyueHHMs] 10 JUCLMIUIMHE OLEHEHbl IOJIOKUTENbHO (AMama3oH KpHUTEpHUEB
OLICHUBAHMSI PE3YJILTaTOB O0YUYEHUS «3a4TECHO», «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTIUIHOY). B
cllydae OTCYTCTBHSI IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHI[MS Ha JaHHOM »JTale CYHUTaeTcs
Hec(pOPMHUPOBAHHOM.

2 Tloka3aTe/M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHus

Komnerennus OIIK-1 «Cnioco6eH NprUMEHSTh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUS, METOIbl MATEMATHUECKOTO aHAIIM3a U MOJICHPOBAHUS B MPOPECCHOHATHHON
JACATCIIBHOCTIN

Ta6mmma 2.1 — Kpurepuu OolleHKH WHIUKATOPOB TOCTHKEHUS KOMITCTCHIIHH

PesynbraTel 00y4eHUs 10 JUCIUTUINHE
K T
Kox u popmynupoBka HHAUKAT " Kputepun onieHMBaHUS pe3ysbT
Opa IOCTIKEeHMs KomMneTeHuun | O | aToB 00yUeHUS
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-1.2k : Mcnonb3yer ectect 0OBSICHSAET: COCTaB, CTPOCHHE U
BEHHOHAYYHbIE METOBI U MOJIC XUMHYECKHUE CBOMCTBA KHCIIOT,
JIM B TEXHUYECKHUX TIPUIIOKEHUS OCHOBAHHUH, OKCHJIOB, aM(pOTep
X, BBIJICJIIET KOHKPETHOE COZIECP HBIX COCTUHECHUH, COJICH; aTOMH
(hyHIaMEHTAIILHBIX Pa3/IeOB XU
JKaHWE B MPHUKIIAJTHBIX 3a/1a9ax 0-MOJIEKYJISIPHOE YUCHHUE; CTPOE
P 30 | mMuM B 00beMe, HEOOXOAMMOM [
HUE aTOMa; IEPUOJMUECKYIO CH
pi| aH | JI1 OCBOCHHUSI XUMHUYECKUX OCHO
CTeMY 3JIEMEHTOB; TEOPHUIO PacT
1 e | BIpU pelIeHHH NpodeccuoHal
BOpPOB; OCHOBHBIE 3aKOHOMEPHO
BHBIX? 33124
CTH MPOTEKAHUS XUMHUECKUX I
POILIECCOB; KUCIOTHO-OCHOBHBIE
Y OKUCIIUTEIHBHO-BOCCTAHOBHUTE
JILHBIC CBOMCTBA BEIIECTB




N I "o

CH
uec

JieNaTh MPOCTENIINE OLEHKH U
pacueTsl Ui aHaJIu3a XMMHUYEC
KUX SIBJIEHUH B UCIIOJIb3yEMOIL a
napaType U TEXHOJIOTHUECKUX
npoueccax

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 =

aB
bI

BBINIOJIHEHHSI OCHOBHBIX XMUMHYE
CKHUX JJa0OpaTOPHBIX ONepanuit

BEIIIOJIHSET OCHOBHEIE XUMUYEC
KHe JJabopaTOpHBIE OTIEPAIINH;
OIpeIeieHHe COCTaBa, IapaMeT
POB U CBOMCTB XUMHUYECKHX CHUC
TeM, 6e30MacHOro oopaleHus ¢
XMUMHUYECKUMHU MaTepraliaMu C
Y4ETOM UX (PU3UUECKUX CBOUCT
B.

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

KoHTponupyemble IIaHupyeMBbIe pe3y

JIBTAThI O6y‘I€HI/I$[

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art
TecTalus

3aouHas popma o0yyeHus

P/I1

3HaHue : GyHIaMEHTabH

bIX pa3/icoOB XUMHU B 00be
Me, He0OXOJMMOM IS OC

BOCHH XUMHYCCKUX OCHO
B IIPH pEIICHUHU NpodeccH
OHAJIBHBIX? 3aaa4

CobecenroBanne Tect
1.1. BBenenue B TUCILIUILI
uny. Knaccel neoprannue | Tecr Tecr
CKHUX COCIUHEHUI




CobecenoBanue Tecr
1.2. ATOMHO-MOJIEKYIISIpH
0€ yYeHHe
Tecr Tecr
1.3. Ctpoenue atoma u e | Codecenopaine Teer
puoauueckas cucrema /1.
. Menneneesa Tect Tect
1.4. Teopust pacTBOPOB. CobecenoBanue Tect
OCHOBHBIE 3aKOHOMEPHOC
TH TIPOTEKAHUSI XUMHUYECK
HX MPOLECCOB Tecr Tecr
1.5. Oxncmrensho-pocer | Codccenopanne Teer
AQHOBUTENBHBIE U DIIEKTPO
XUMHUYECKHE TPOLECCH TecT Tect
P12 ‘YMeHue : nenarb npocreit 1.1. Benenue B AUCUHUILT
A A P A JucH Konrtponbnas pabot
LIME OLIEHKU U pacyueThl [ uny. Kitaccel Heopranuue a Tect
JIS1 aHANIKM3a XUMUYECKUX 51 | CKHUX COCTUHEHUI
BJICHUH B HCHOJIb3yEMOU a
1.2. AtomHo-monekyssipH | Kontponbhas pabot
nnapaType ¥ TeXHOJOr1ue Tecr
0¢ y4eHHE a
CKHUX TpoIieccax
1.3. Ctpoenue aToma u e
Konrpomsras pabor
puoauyeckas cucrema /1. a Tect
H. Menneneena
1.4. Teopust pacTBOpPOB. Kontponbhas pador | .
OcHoBHble 3aKoHOMepHOC | @
TH TIPOTEKAHNS XUMHICCK | JlaGonatopras pabo Tecr
HX MPOLIECCOB T2
Konrponsnas pabor
1.5. OKHCIUTENBHO-BOCCT Teer
. . a
AQHOBUTENBHBIE U DIIEKTPO
XUMHUYECKHE MTPOLIECCHI JlaGoparopHas pa6o Tect
Ta
PA3 Hagrik : BeimonHenust ocH | 1.4. Teopust pacTBOpoB.
OBHBIX XUMHYECKHUX J1a00 OcHoBHbIe 3aKoHOMepHOC | JlaGopatopHast pabo Teer
PaTOpPHBIX onepaui TH NPOTEKAHHs] XUMHYECK | Ta
UX IPOLIECCOB
1.5. OkucnIuTenbHO-BOCCT
Jlabopatopnas pabo
AQHOBUTEJbHBIE U 3JIEKTPO a Tect
XUMHUYECKHE TPOLECCH

4 Onucanue nmpoueaypbl O€HUBAHUA

KauectBO cpOopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JIaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEKYIIUX W MPOMEKYTOYHBIX aTTECTAlMH MPHU IMOMOIIU KOJUYCCTBCHHON OICHKH,
BBIp@KCHHOW B Oamax. MakcumanbHash cymMma OaJioB MO AMCHHMIUIMHE (MOmyno) paBHa 100
Oamnam.

. (OnieHoYHOE cpencTBO™
By yueOHOIT resTeabHO "
(CobecenoBan [OTyer 1o 1a00paToOpHOii p Tect x Temam 1-
cTi Pepepar [Bamaun lToro
e aboTe 5
Vlexmu - - - - 20 20
UlaGoparopHbie paboThl [25 28 - - - 53
SaMOCTOHTeJ‘IBHaSI pabot| i 3 ba i b7
[Aroro D5 D8 3 D4 20 100




*QuHas popma 00ydeHus

. OueHo4uHOe cpencTBO**
Bun yueOHo —
ACATCILHOCTH CobecenoBanue Oruer no naboparopioii pab |Kontpossn Tecr k Temam 1-5 [Hroro

ore ast pabota

Jlexuun - - - 20 20
JlaGopaTopHbie paboTHI 25 8 - - 33
CamocrosTenbHas padora |- - 47 - 47
Hroro 25 8 47 20 100

**3agnas popma 00yueHUs

CyMMa 6am1013, Ha6paHHBIX CTYACHTOM IIO BCEM BHJaM yqe6H0171 ACATCIIbHOCTU B paMKax

JAUCHUIIIIMHBI, ICPEBOANUTCA B OLICHKY B COOTBCTCTBHHU C Ta6HHHCﬁ.

Cymma Gainos | QOuenka 1o mpoMesKy
110 AUCLMILINHE TOYHOM aTTECTALUN

XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHIIUH

CTyaeHT IeMOHCTPHPYET C(OPMHPOBAHHOCTh JUCIMILUIMHAPHBIX KOMIICTEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CHCTEMAaTHIECKoe U NTy0OKoe 3HaHnE y4eOHOTro MaTep
«GAUTEHO / naja, yCBOMJI OCHOBHYIO JIUTEPATYPy U 3HAKOM C JIOTOIHHUTENBHON INTEpaTypoil, pe

ot 91 1o 100 KOMEHJIOBaHHOH IPOrpaMMOi, yMeeT CBOOOIHO BBINOIHATH IPAKTHUECKUE 3a1aHN,

«OTJIMYHO» ”
npeayCMOTPEHHBIC ITPOTPaMMOU, CBO6OZ[HO OIepupyeT HpI/I06peTeHHLIMI/I S3HaHUAM

1, YMEHUAMMU, IIPUMCHACT UX B CUTYaLUAX MOBBIIICHHOM CJIO)KHOCTH.

CTyaeHT AeMOHCTPHUPYET C(HOPMUPOBAHHOCTH JUCIMILTMHAPHBIX KOMIIETEHIUH: OC

«3auTeHO» / HOBHBIE 3HaHHs, YMEHHsI OCBOCHBI, HO JIOMYCKAIOTCsl HE3HAUUTENIbHBIC OIIMOKH, HET
ot 76 10 90 .
«XOPOLIO» OUYHOCTH, 3aTPYAHEHUS [IPU aHATUTUYECKUX ONEpalysIX, IEPEHOCe 3HAHUN U YMCHU
Il Ha HOBBIE, HECTAH/IAPTHBIC CUTYALUU.
CTyZaeHT IeMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCUUILIMHAPHBIX KOMIIETEHIHIT: B X
«3auTenoy / 0Jie KOHTPOIIBHBIX MEPOTIPHUSTHI TOMYCKAIOTCSA 3HAYHTENbHBIE OUIMOKH, TIPOSBISETC
ot 61 mo 75 «YIOBJIETBOPHUTEIbH | s OTCYTCTBHME OTIENIbHBIX 3HAHUM, YMEHUH, HABBIKOB 10 HEKOTOPBIM JUCLUIUIMHAPH
o» bIM KOMIIETEHLIUSAM, CTYJCHT UCIIBITHIBAET 3HAYUTENIbHBIE 3aTPYHEHHUS IIPU OLIEPUP
OBAHUY 3HAaHUSIMU U YMEHHUSAMU [IPU UX [IEPEHOCE Ha HOBbIE CUTYaIUHU.
«HE 3a4TeHO» /
or 41 10 60 VY crynenTa He c()OpMUPOBAHBI AUCIUIIMHAPHBIE KOMIICTEHIIUH, IPOSIBISIETCS HEO
CHEYNOBICTBOPUTEIL | 1o roypocTh 3HAHUM, yMEHHUH, HABBIKOB.
HO»
«HE 3a4TeHO» /
JluciyIuiMHapHble KOMIETEHIMH He c(OpPMHUPOBAHEL [IposBIsSeTcs MOJIHOE MM
ot 0 10 40 «HEYIOBJIETBOPHTEID

MIPAKTUYCCKHU MTOJIHOC OTCYTCTBUEC 3HaHPII>i, yMCHHﬁ, HaBBbIKOB.
HO»

5 IlpumepHbIe OlIeHOYHBbIE CPeICTBA

5.1 llpumepHbIil epeyeHb BONPOCOB MO0 TeMaM

SN e

Yro takoe okcuapl? Kak ux kimaccupuuupyroT o XMuMHYECKUM CBOCTBaM?

Yro Takoe OCHOBHOCTb KHCIOTHI, KHCIOTHOCT OCHOBAHUSA?

Yro Takoe OCHOBHbIE COIU?

B yewm 3akmogaroTcst cBolicTBa aM()OTEPHBIX THIPOKCUIOB?

Kaxkwue Buap! coneit paznuyaror?

Uro Takoe peakius HelTpanuzanun? Kakue mpoayKTel peakiiuu 00pa3yroTces Mpu peakiuu
HelTpanm3anuu?

CdopMynupyiTe 3aKOH IMOCTOSHCTBA cocTaBa?

Hanummre noiHbIe AIEKTPOHHYI0 KOH(UTYPAIHIO aTOMa KUCIOpo/a (TIOPSIIKOBBIN HOMED B
tabnuie J[.1. Menneneesa 8) u atoma xjopa (mopsakoBsiid Homep B Tabmune J1.1.
MenneneeBa 17).

VkaxuTte, y KaKuX U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMHUUECKUE CBSA3U UMEIOT MOJISIPHBIN



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.

39.

40.
41.

42.
43.
44.

xapakrep: F,, CO, Hy

[laiite onpeneneHre BaJeHTHOCTH.

Kakas snexkTpoHHast KOH(PUTypaIHsi aTOMOB SIBJISIETCS] YCTOHYNBOI?

Monsipaast macca BemectBa? Jlaiite onpenenenue u npuBeaute GopMyy pacyerTa.
MomnsipHas Macca SkBHBajieHTa BemecTBa? Jlaiite onpenenenue u npuBeante Gopmyiry
pacdera.

CdhopmynupyiiTe 3aK0H SKBUBAJICHTOB.

Peakiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

JaiiTe onpeneneHne CHIIBHBIM U CIa0BIM AJIEKTPOJIUTAM.

Coopmynupyiire npunnun Jle-llatense.

B uém paznuune B CTPOEHUH BHEIIHETO YHEPIETUUECKOTO YPOBHS Y METAIIIIOB U
HEMETAJIIIOB?

Kak ycTpoeHa kpucTauinyecKkas peleTka MeTaaios?

W3 npuBeAEHHOTO NIEpEYHsI BHIMUIINTE Ha3BaHUsI METAJJIOB, 3aIUIINUTE CUMBOJIBI 3THUX
AIIEMEHTOB: OJIOBO, KaJMHI{, MBIIIBSK, U0/, OJIOBO, TEJLTYp, OapHii, KpUIITOH, MOJTUO IEH,
CelleH, PTYTh, OepHILIHiA, 60p.

Uro Takoe kopposus? Kakue BUIbI KOPPO3UU PA3ITHIAIOT?

[Tepeuncnure criocoObl 3alIUTHI OT KOPPO3UH.

Kakue peakuuu Ha3pIBalOT OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCISHHs aTOMa XUMUYECKOT0 JIeMeHTa 1o (hopMyIie ero
coenuHeHus ?Kakoil camMblii 2JIEKTPOOTpHULIATENbHBIN A51eMeHT Ilepnonnueckoii cucremsr [1.1.
Meneneesa.

Uro Takoe anekTpoaus? Kakue BUABI 3JIEKTPOIN3a pa3andaroT?

CpaBHUTE NPOLIECCHI TUAPOIIN3A U AIIEKTPOJIN3A.

B Tpu npoOupku, copepxaliiyie NOPOIIKY MarHusl, »enes3a u cepedpa, 100aBUIN OJMHAKOBBIN
00BEM comsiHOM KUCTOoThI. B kakoil mpoOupke He OyaeT HabmoaThCs BhIACIeHUE Ta3a? B
KaKoW MPOOUPKE peakins CTaHeT MpoTeKaTh 0ojee OypHo? OTBEeT 000CHYHTE.

Uto Takoe xuMuueckas KuHeThka? UTo Ha3bIBA€TCsA CKOPOCThIO XUMHUUECKON peakiuu?
Coopmynupyiite npasuno Baut-I'odda.

Kakoe cocrosiHue 00patumMoil peakiiuu Ha3plBaeTCsd XMMUUECKUM paBHoBecueM? Kak ero
CMECTUTH?

Kak yreuku Hetu npu e€ 100bI14€e ¥ TPAHCTIOPTHPOBKE BIUSAIOT Ha COCTOSIHUE OKPYXKArOIIei
cpenpl?

KakoB coctaB nHedtu?

Kakue ¢pusnueckne cCBOHCTBAa KOMIOHEHTOB HE(TH JIexkKaT B OCHOBE MEPEeroHKu HedTu?
Yo Takoe OKTaHOBOE YHUCIIO?

Kak noBpIIat0T OKTaHOBOE YUCIIO?

YpaBHeHUe KOHCTaHThI paBHOBecHs rereporeHHon peakuuu CuCO3(1)«>CuO(T)+CO,(T)

HUMECT BUJ .

[Ipu HapyIIeHUN HUKEJIEBOTO MOKPHITHS Ha JKEJIE3HOM M3CIIMU B KUCJIONW Cpeie Ha aHOJIe
OyZeT mpoTeKaTh peakius, ypaBHEHHE KOTOPOil UMeeT BUJ .
[Tpu paboTe ranbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 KaIMHUEBOTO M HUKEJIEBOTO
AIEKTPOIOB, TOrpy>keHHBIX B 0,02M pacTBOpHI UX CyJb(]aToB, Ha KaTOJE MPOTEKACT
peakiusi, ypaBHEHUE KOTOPOW UMEET BU]L .
[Ipu HapyIEHUN OJIOBIHHOTO MOKPHITHS HA YKEJIE3HOM M3EJIMK B KUCJION Cpejie Ha aHOIe

Oy/eT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH UMEET BH]
VKaute 4nuciio MPOTOHOB M YKCJIO JIEKTPOHOB B siApe aToma mmog Homepom 20.

[To xkakOMy ypaBHEHHUIO PACCUMTHIBACTCS BETMYMHA AJIEKTPOIHOTO MOTEHIMAA s
METaJUTMYECKOT0 3JIeKTpoaa?

Kakoe nokpsiTHe MeTasia Ha3bIBa€TCA aHOIHBIM?

Kaxkoe nokpsITe MeTasuia Ha3bIBAETCSl KATOAHBIM?

[TpuBenuTe npuMep — Kakoi MeTalll1 00pa3yeT KaTOIHOE IMOKPBITUE MO OTHOIIEHUIO K




xKenesy?
45. IlpuBeaute mpuMep — Kakoi MeTa1 o0pa3yeT aHOJHOE MOKPBITUE 110 OTHOIIEHUIO K
xKenezy?

Kpamxue memoouueckue ykazanus

KoHTponbHBIE BOMPOCHI TMO3BOJSIOT TMPOBEPUTH CHOPMHUPOBAHHOCTh KOMIIETEHIIUH Yy
CTY/ICHTA M0 AUCUUIUTHHE (MCMOJB3YIOTCS MPU MOTYyUYEHUH JOIMYCKa K BBIOJIHEHUIO Ta00paTOpHOH
paboThI, 3ammTe OT4YeTa W TPHU TPOBEPKE YCBOSCHHOIO JICKIIMOHHOTO MaTephayia, s
CaMOCTOSITEIIBHOW OIIEHKH Ka4eCTBa OCBOCHHSI YUCOHOU TUCITUTIIIMHBI, TPU TTOATOTOBKE K 3a4€Ty).

IIpy mnoucke OTBETOB Ha BOIPOCHI PEKOMEHJOBaHA OCHOBHAS M JONOJIHUTENIbHAsS
JIuTeparypa.

Llxana oyenuxu

Ormenka Bamner* Omnucanne

CTyzeHT IeMOHCTpUpPYET c(OPMHUPOBAHHOCTH KOMIICTEHIIMH Ha UTOTOBOM YPOBHE, OOHApyKHBAeT BCECT
OpOHHEe, CUCTEMAaTHIeCKOe U I'TyOOKOe 3HaHUE y4eOHOr0 MaTepuaia, yCBOWI OCHOBHYIO JINTEpaTypy U
5 5 3HAKOM C JIOTIOJTHUTEIFHON TUTEPaTypOii, pEKOMEHIOBAaHHOH! IPOTPaMMOi, YMEET CBOOOHO BBITIOIHSATH
TEOPETUUECKHE U MPAKTHIECKHE 3aJaHUsI, IIPELyCMOTPEHHbIE TPOTPaMMOM, CBOOOIHO ONepupyeT Iprod
PETEHHBIMU 3HAHUSAMH.

CTyzeHT JeMOHCTpUpYeT ChOPMHUPOBAHHOCTH KOMIIETCHIIN HA CPEAHEM YPOBHE: OCHOBHBIE 3HAHHS OCB
4 4 O€HBI, HO JIOITyCKAIOTCSl HE3HAYNTENbHbIE OIMNOKN, HETOYHOCTH, 3aTPYAHEHUS IIPU aHATUTUYECKUX
olnepalysx, NepeHoce 3HaHU| U Ha HOBble, HECTaHAAPTHBIC CUTYAIIUU.

CTyZ[eHT JACMOHCTPUPYET C(l)OpMPIpOBaHHOCTB KOMIICTCHIIMHU Ha 6a30BOM YPOBHE: B X0JI€ KOHTPOJIbHBIX
MepOHpI/ISITI/Iﬁ JOITyCKAalOTCs 3HAUYNUTCIIbHBIC OH_II/I6KI/I, TMIPOSBJIACTCA OTCYTCTBUEC OTACIIBHBIX 3HAHUH 110

3 3
HEKOTOPBIM KOMIIETCHIIUSM, CTY/ICHT UCTIBITHIBACT 3HAUYNTEIIbHBIE 3aTPYJHEHIS [IPY ONIEPUPOBAHUH 3HAH
USIMH IIPU UX [IEPEHOCE Ha HOBBIE CUTYallUH.

’ ) CTyIeHT JeMOHCTPUpPYET chOpMUPOBAaHHOCTH KOMIICTEHIINU Ha YPOBHE HILKE 0a30BOT0, MPOSIBISICTCS HE
JIOCTaTOYHOCTh 3HAHUM.

1 0 IIposiBisieTcst MOHOE UK NMPAKTUYECKU TIOJIHOE OTCYTCTBUE 3HAHUH.

*Kpurtepun OlIeHKH YCTHBIX OTBETOB MO OTJEIbHON TeMe TUCIUILINHBI (BCEro 5 TeM)

5.2 llpumepsbl TECTOBBIX 3a1aHUM

Tect Ne 1 (c 0ofHUM M MHOKECTBEHHBIM BAPHAHTAMM OTBETOB)

1. Xumnueckas popmyna cynb(UTa KalbLHs

1)CaSOy4

2)CaSO3

3)CaS

4)C3.2 SO3

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 IpUBEICHHON I'PYIIIBI OTHOCATCS K COMAM?
1)0

2)1

3)2

4)3

3. OT™MeTbTE IpyMIly, B KOTOPOM IPUCYTCTBYIOT TOJIBKO KUCIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO,

4)Si0, 1 N,O4

4. HepacTBOPHMBIM THAPOKCUIOM U LIEIOYBIO SBJIAIOTCS COOTBETCTBEHHO
1)Pb(OH), n Ba(OH),

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

3)NaOH n KOH

4)FeS n KNOj4

5. IlIpomyxTom B3anmoneiicteus Cl,O + H,O aBnsercs



1 )xsI0pHOBaTUCTAsI KUCIIOTA

2)XJIOpHasl KUCIIOTa

3)comnsiHas KUCIO0Ta

4)xnopucTast KUCI0Ta

6. Onpenenure MonekynsapHyro maccy coenunenne CaCOs:

1)25

2)50

3)100

4)150

7. Beibepute XxapakTepUCTHKY COCTaBa MOJIEKYJIbI POCTOTO BEIIECTBA:

I)cocTouTt U3 aTOMOB OJTHOT'O BHA

2)COCTOUT U3 aTOMOB Pa3HOI0 BUJA

3)coAep KUT TOJIBKO JIBa aTOMa

4)conIepKUT TOJIBKO OJIMH aTOM

8. O603HaYbTE JEMEHT, KOTOPBI BXOJIUT B COCTaB TJIABHOM MOATPYIIIIHI:

1 )xanprmii

2)xene3o

3)menp

4)pTyTh

9. Omnpenenure 4YHCIO 3JIEKTPOHOB, KOTOpPOE MOXKET cojepxaTbcsi Ha f — momypoBHe
AJIEKTPOHHON 000JI0UKH:

1)7

2)8

3)10

4)14

10. Ykaxkure 4ncio MpOTOHOB B AApe aToma 1oja Homepom 20:

1)10

2)20

3)30

4)40

11. KoBaneHTHas cBs13b Mex1y atToMaMu A-B ocyniecTBisieTcs 3a cyer:

1)nepexona anexkrpona ot A k B

2)cui 3JEKTPOCTATHUECKOT O IPUTSHKEHHUS MEXKY aTOMaMHU

3)nepexpbIBaHUsl aTOMHBIX opOuTaneit atomoB A u B

4)nepexona napsl AJIEKTPOHOB 0T A k B

12. MoHHas CBsI3b OCYILIECTBIISIETCA B PE3yJIbTATE:

1)oGpa3oBanus 001IEH IMEKTPOHHON Haphl

2)nepexoa IEKTPOHHOHN Mapbl OT OJHOTO aTOMa Ha CBOOOIHYIO OpOUTANIb APYTOro aToMa

3)cuIt AIEKTPOCTATUYECKOTO MPUTSIKEHHSI MEKIYy HOHAMHU

4)cMeleHns 3JEKTPOHHOM Mapel OT OAHOIO aTOMa K JPyroMy

13. HaunGombIiee 4uciio HOHOB 00pa3yeTcs MPU TUCCOIHAIINH DIICKTPOTIUTA

1)K,SO4

2)LiOH

3)H;PO,

4)A1(SO4)3

5)N33PO4

14. '3meHeHue TaBICHUS HE CMEIIAET PABHOBECHSI B CUCTEME:

I)HZF + Se :ste

2)H2+ C12 :HCI

3)H2 + BI'Z = HBr

4)NO + O, =2NO,



15. Oxucnurens — 3TO aTOM, MOJIEKYJIa WM NOH, KOTOPBIH
1)BoccTanaBnuBaercs

2)IpUHUMAET SIEKTPOHBI

3)okucusercs

4)oTIaéT CBOM DJICKTPOHBI

16. [Ipu snekTponn3e BOAHOTO pacTBOpa HUTpATa Kalus Ha aHOJIE BBIICIACTCA:
DO,

2)NO,

4)H,

17. Ilpu aneKkTpor3e pacTBOpa MOAUAA HATPUSA y KaTO/la OKPACKa JaKMyca B pacTBOpE:
1)xpacHast

2)cunsis

3)uoneroras

4)xénras

18. Bogopox oOpa3syercs mpH 3JIEKTPOIIM3E BOAHOTO pacTBOPA:

1)CaCl,

2)CuSOy4

3)Hg(NOs),

19. 3aBUCUMOCTb CKOPOCTH PEAKLIMH OT TEMIEPATYPbl ONIPEACIACTCS. ..

1)I1IpaBunom Baut-I'opda

2)[Ipunnunom Iaynn

3)3akonamu Payms

4)IIpaBunom Knaiinepona-MeHaeneesa

20. XWMHYECKOE€ paBHOBECHE MOXHO ONPEACINTh, KAaK TAKOE COCTOSHHE CHUCTEMBI
pearupyromux CUCTEM, IPU KOTOPOM ...

1)ckopoCTh PSIMOH peakiuu OOJIBIIe CKOPOCTH OOPATHOM peakiuu

2)CKOpPOCTH 00paTHOM peaKITuu OOJIBIIE CKOPOCTH MIPSIMOU peaKIuu

3)ckopocTu npsMoi 1 00paTHOM peakiuii paBHbI MEXy cO00i

4)CKOPOCTh MPSIMOM PEAKIIMU MEHBIIIE CKOPOCTH OOPATHOM pPEeaKIuu

Tect Ne 2 (Ha cooTBeTCTBHE U OTKPBITOI0 THIIA)

1. YcTtaHoBUTE COOTBETCTBHUE MEXKAY pEareHTaMu M KpPaTKUMH HOHHBIMU YpPaBHEHUSMHU
peakuui

A.BaCl, u Na,COj3

b. Ba(NO3)2 u H2$O4

B. CUC12 u NaZS

1. Ba*" + S0,% =BaSO,

2. Cu?* + 8% =CuS

3. Ba’" + CO;% =BaCO;

4.Ba*"+ S% =BaS

2. Bocnonwsyiitech Tabmuuei .M. MenneneeBa u yCTaHOBHTE MOCIEAOBATEIHHOCTH
BO3pacTaHUs 3apsjia A/1pa dJIEMEHTOB:

1 )xanmii

2)Harpuit

3)pyounuii

4)aKTUHUN

3. YcraHoBUTE COOTBETCTBUE MEXKAY CUMBOJIOM JIEMEHTA U €r0 Ha3BAHUEM:

1. Al

2. Na



B. PtyTh

I'. AmmoMuHAR

4. YcTaHOBUTE COOTBETCTBHE:

CxeMa U3MEHEHHUS CTENeHEeH OKUCIIEHNS

1.crY - Cr?t

2.Cr3" —Cr?t

3.Cr% - crdt

4.CI't - cr!

ITpouece

A. Okucienue

b. BoccranoBnenue

5. YcTaHOBHUTE COOTBETCTBUE MEXIY CXEMOW XMMHUYECKON pEaKIMi U BBHIPAKEHHEM 3aKOHa
JIEUCTBYIOIIMX MACC JJIsSl IPSIMOM peakiuu

Cxema peakuuu: BripakeHue 3akoHa JEHCTBYIOIIUX MacC:

A. CaO(1)+CO,(1)=CaCOs3(1) 1. VZK[NO]2 [Cly]
B. 2NO+C1,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NH, 3. V=K[NOJ?
I'. 2NaOH+H,S04=Na,S04+H,0 4. V=K[NaOH] [H,SOy4]
5. V=K[NHj3]
6. V=K[H,]* [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBHUE MEXKIY CXEMaMU NpPEBpAIICHHUS BEUIECTB U H3MEHEHUEM
CTEIICHN OKUCJICHUS a30Ta.
Cxema peakiuu
A.PH; + NO — H;PO4+ N,
B.P+NO, — P,05+NO
M3MeHeHne cTeneHn OKUCICHUS a30Ta
1.-2—>+5
2.3 > +5
.0—>+5
.12 —-0
o )
6.-2—0
7. YCTaHOBHTE COOTBETCTBHE MEXAY CXEMOW XUMHUYECKOM pPEaKIUu M BEUIECTBOM-
BOCCTaHOBHUTEIIEM B HEH.
Cxema peakiuu:
A.H,S + 0, — SO, + H,0
b. SO; +KI — I, + K,S04
B. MnO, + HCl — MnCl, + Cl, + H,O
1. MnO,
2.S0;3
3. H,S
4. KI
5. HCl

[V I SN O]



8. YKaXuTe COOTBETCTBHE MEXAY PEArupyOLIUMH BEIIECTBAMU U COKPALIEHHBIM HOHHBIM

YpaBHEHHEM peaklUUU (AJIEKTPOJIUTHI NPEACTABICHbI pa30aBICHHBIMH BOJHBIMH PACTBOPAMH).
OtBer 3anuIuuTe B BUJE coueTaHus OykB U LU dp.

A. Cu(OH), + HNO; —
B. CuCl, + K,S —

B. H,S + Cu(OH), —

I. CuSO, + LiOH —

1. Cu?t + 8% — CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH), + H,S —Cu$ + 2H,0

4. Cu®* + 20H~ — Cu(OH),

9. VcTaHOBUTE COOTBETCTBUE MCKIAY CXEMOU pCakiun U CMCHICHUCM pPABHOBCCUS IIPU

YBEIHMUEHUHU 00bEMA PEakMOHHON cMecH. OTBET 3aIUIIIATE B BUC COYEeTaHUs OYKB B U(Dp.

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

b. H, (r) + Se (1B)«> H,Se (T)

B. NH; (r) + HCI (r)«<> NH4Cl (TB)
1. [TpakTHYecku HEe CMEIIaeTcs

2. CMmemraeTcst BIIPaBo

3. CMmermiaeTcs BIEBO
10. JlaHbl cXeMbl NpEBpAIICHMM, IPOTEKAOIINE B BOJHBIX pacTBOpax. 3aKOHUHUTE

yYpaBHEHHE peEaKlUWW U YCTAHOBUTE COOTBETCTBHE MEXIYy CXEMOH peaknuu U CyMMOH
KO3 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUHU.

A. AgNOj3 + NaCl —
b. Be(OH), + CsOH —
B. BaCO3; + H,SO4 —
I'. NaOH + HC] —

Kpamxue memoouueckue yxazanus
TectnpoBaHue NPOBOAWUTCA MPU 3aBEPIICHHM H3YyYECHHMs NPONWJIECHHOTO Marepuana Io

OTIIeNbHBIM pazfenaMm TeM. CymMmapHas OIleHKa MO MPOMIEHHBIM TeCTaM MEPEeBOTUTCS B Oalljibl C
COXpaHEHUEM MPOTOPIUH, COMTACHO KPUTEPHUSIM OLICHKH (MaKCUMaJIbHBIN 0ajul M0 CyMM€ TECTOB—
20). Bpems tectupoBanus, o0bivHO He MeHee 40 MuHYT. Pe3ynbraThl TeCTHpOBaHUS MPOBEPSET

npenoagaBaTeiib.
IlIxana oyenku

Orenka Banner Onucanue

5 1920 Brimonaeno 6oiee 90 % 3amanunii
4 14-18 Beimonneno ot 70 1o 89 % 3ananuii
3 10-13 Bemmonneno ot 50 o 69 % 3amanmii
2 69 Brmoinsaeno ot 30 10 49% 3anannii
1 0-5 Boimonneno menee 30%

5.3 lipumep 3a1aHuii Ha 1a00pPaTOPHYIO padoTy

TemaTtunka 1a00paTOPHBIX palbOT (JIs1 CTYAEHTOB OYHOU (POPMBI 00yUEHH):

1. Knaccel HeopraHM4eCKUX COSMHEHU. XMMUYECKHUE CBOMCTBA OCHOBAHUM, COJIEH, KMCIIOT.



2. 3akoH ’KkBHUBaNIEHTOB. OnpeeneHne MoJIIPHOW Macchl SKBUBAJIEHTa METAJLIA.
3. CtpoeHnue aroma U MepHOJUYECKasi CUCTEMA 3JIEMEHTOB. XUMUYECKas CBSI3b U CTPOCHHE
BEIIIECTBA.
4. CnocoObl BeIpakeHHE COCTAaBOB pacTBOpoB. OmpeienieHue KOHICHTPAIUN pacTBOPOB
METOZ0M TUTPOBAHMS.
Peaxiuu noHHOro 0OMeHa.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
7. DIEeKTpoIn3.
Tematuka nabopaTopHBIX padboT (3a0uHast hopMa oOydeHus):

SN

Peakuun noHHOTO0 OOMEHA.
DNEKTpONu3.
[Tpumepsl 3aaHmii U1t 1a00paTOpHBIX padboT (As1st Bcex popM 0OydeHus):
3aganue 1
[IpencraBere pasBepHyThiii oTBeT. K 2 M pactBopa cymbdara menu (II) B mpoOupke
nmo00aBBTe TaKoH ke 00hEM pacTBOpa enkoro Harpa. Uro Habmomaere? CocTaBbTe MOJICKYIISIPHOE H
MOHHOE YpaBHEHUS peakiuu. PaccMoTpuTte €€ ¢ Mo3uluii OKUCICHUSI-BOCCTAaHOBIIEHUS. MOXKHO T
OTHECTH PEaKIUu OOMEHa U 3aMELICHUS K OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIM?
3aganue 2
[IpencraBere pa3BepHYTHI 0TBeT. B mpobupky Hanelite 4-5 mu pacTBopa cynbdara Meau
(IT) m omyctute B He€ Kycodek xene3a. OcraBbre npoOupKy B mTatuBe Ha 1-2 muH. CocraBbre
YpaBHEHUS PEAKIIUU U PACCMOTPUTE €€ C MO3UILIUN OKUCIICHUS-BOCCTAHOBJICHHUS.
3amanmue 3
[IpencraBsre pa3BepHyThI 0TBET. ONMYCTUTE CTEKISHHYIO NAJIOYKY HAa YETBEPTh B COJISIHYIO
KucaoTy. Bropyro nanouky omyctuTe B pacTBop aMmMuaka. [logHecuTe cMOUeHHBIE KOHIIBI MajJ04yeK
omusko apyr k npyry. Uto nHaGmromaere? MOXHO 1M TOBOPUTH 00 HMOHHOM B3aUMOJICHCTBUU
BELIECTB B IAHHOM JKCIIEpUMEHTE?
3amanmne 4
[IpencraBbre pa3BepHYTHIM OTBET. B mpoOupky ¢ 2 M pacTBOpa THAPOKCHAA HATPHUS
HajeiTe 3-4 Kamum cnupTOBOTO pacTBopa (enondranenHa. Urto Habmomaere? 3arem a00aBBTE
HECKOJIBKO KarleJlb COJITHON KUCIIOTHI 10 00eCI[BEUNBaHUS pacTBOPA.
3aganue 5
IIpencraBere pa3BepHYTHIH OTBET. B mpoOupky HajeiTe 2-3 M1 pacTBOpa XJIOpHIA WA
cynb(aTa 1MHKa U 106aBsTe 7-10 Kamenb pacTBopa ménoun. B3donraiite cogepxuMoe TpoOUpKH.
Uro nabmomaere? JloO6aBbTe B NpOOMPKY Takoi ke O00BEM pacTBOpa CEepHOM KHCIOTHL. UTo
HaOronaere?
3amanue 6
3a)XMUTE B MeTalIM4eckue munipsl Hebonbmon kycouek Mena (CaCOs3) u nmpokanuBaiTe

N —

€ro HECKOJIbKO MHHYT HaJ IUlaMeHeM cnupToBKU. Ha kakue BemiecTBa pasznaraercsi kapOoHAT
KaJIbLUs IIPY HAarpeBaHUU? 3aluIINTE YPABHEHUE PEAKIIHH.

3amanne 7

B otnenbHbIX mpobupkax wuccienyiite otHomeHue okcuga kanpuus (CaO) x comnstHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hammiure ypaBHEHHE pEaKIMH.
AHajoruusbele ombIThl mHpoBeaute ¢ okcuaom Meau (CuO). Cpenaiite BbIBOI O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3amanne 8

[TomecTrTe B mpoOMPKY HEOONBIIOE KOJIMYECTBO KPHUCTAILTMUECKOTO aleTara HaTpus |
npuiieiite pactBop cuibHOW constHOW KkucioTel (HCL). Ilo xapaktepHOMy 3amaxy OINpeeHuTe
oOpa3oBaHue yKCycHOM KucioThl. CocTaBbre ypaBHEHHE peakiuu. KakuM MeTosoM moiydeHa
YKCyCHasl KUCIIOTA.

3amanne 9

[TpurotoBbre 2M (aByMousiHbIN) pacTBOp NaCL.

3aganue 10



ITpuroroBbre 15% xsopuna HaTpus.

Kpamxue memoouueckue ykazamus

Pe3ynbrarel, MoydeHHBIE B X0JI€ KCIIEPUMEHTA JIOJKHBI OBITh O()OPMIICHBI B BHJIC OTYETA.
CTy,IIGHTOM JOJIZKHBI 6BITB MNOATOTOBJICHBI OTBCTHI HAa KOHTPOJIBHBIC BOIIPOCHI IO TEMaM pa60T
MpaKkTUKyMa, perieHsl 3aaanus JlabopaTtopHOTro mpakTUKyMa (CM. pabodyro mporpamMmy, pasiesbl:
5.2 CopaepkaHue pas[enoB U TeM AMCHUIUIMHBL, 6. MeToauueckue yka3zaHUs 1O OpraHHU3aIHH
M3Yy4YEeHUS AUCUUILINHBI (Moayis)). Ilpu nmoncke oTBETOB HAa BOMPOCHI PEKOMEHJ0BaHA OCHOBHAsS U
JIOTIOJTHUTEIbHAS  JTUTeparypa (CHHCOK JIMTEpaTyphl MpEACTaBieH B pabouell mporpamme

JIACITUTIIINHBI).
Hkana OUYEHKU
Ornenka Bamner*  |Onmcanue
CryzeHT 1eMOHCTpHpYeT c(OPMHPOBAHHOCTH KOMITCTEHIIUH, 0OHAPYKUBAET BCECTOPOHHEE, CHCTEMATHY
5 4 eckoe 1 riy0oKkoe NOHUMaHUe yueGHOro MaTepuaia, HOJHOCTEI0 C(OPMUPOBAHBI YMEHHS M HABBIKU [IPH
BBINIOJIHCHUH JIAOOPaTOPHOiT paboThl, 0pOPMIICHHH PE3yJIbTAaTOB H 3allKTE OTYETA 110 JabopaTtopHoil pab
ore. Bce 3amaHns ocBOEHBI.
CTyIeHT JeMOHCTpUpyeT c(hOPMUPOBAHHOCTh KOMIIETEHIIMH HA CPEJHEM YPOBHE: OCHOBHbBIC 3HAaHUS OCB
4 3 OCHBI, YMCHHSI ¥ HABBIKU TIPH BBIOIHEHUH J1a00paTOpHOH paboThl, 0OPMIICHHHU PE3YJIbTATOB U 3aLIHUTE

oTYeTa o JJabopaTopHOi paboTe chopMupoBankl. Bcee 3aaHuss OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYUTEN
bHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHCHUS TIPH AHATTATUICCKUX OTCPAIIHIX.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIIETEHIIH Ha 6a30BOM ypOBHE: B X0Ji¢ KOHTPOJIBHBIX
MEPONPHUITHH JTOIYCKAIOTCS 3HAYUTEIbHBIC OMIMOKHY, CTYICHT UCIIBITHIBAET 3HAUNTENBHEIE 3aTPy IHEHHS
3 2 IIpY IIEPEHOCE 3HAHUH Ha HOBBIC IPAKTUYECKHE CUTYALlH. YMEHHS M HAaBBIKU IIPH BBIOJIHEHHH J1abopaT
opHoii paboThI, 0GOPMIICHUH PE3yJIbTATOB U 3aIIUTE OTYETA [0 JabopaTopHOii paboTe chopMHUPOBaHBI H
€II0JIHO, B OTYETE OTCYTCTBYET CTPYKTYpa, HEKOPPEKTHO C(HOPMYIIHPOBAHBI BEIBOJIBI.

CTyIeHT JeMOHCTPUPYET chOpMHUPOBAHHOCTH KOMIICTEHIINU Ha YPOBHE HIDKE 0a30BOT0, MPOSIBISIETCS HE
JIOCTaTOYHOCTb 3HAHUH, YMEHHUH U HaBBIKOB

2 1

1 0 IIposiBisieTcst MOMHOE UM MPAKTUYECKU TIOJHOE OTCYTCTBUE 3HAHUMN, YMEHHUM U HABBIKOB
*[lIxama OIEHKH MO OTACIBHOW JIA0OpaTOpHOW paboTe MUCHMIUIMHBI (ouHas ¢opma
o0ydeHus - 7 mabopaTOpHBIX paboT; 3a04Hast popma oOydeHus - 2 paboThl)

5.4 Ilepeuens TeM pedepaToB

Tema pedepara «Tunbl XuMu4ecKkoi CBA3M»

Kpamxue memoouueckue ykazanus

Pedepar nmomken ObITH OGOPMIICH B COOTBETCTBHE C YCTAHOBJICHHBIMH TpPEOOBAHHSIMU
TpeboBanus kK 0POPMIICHUIO TEKCTOBOM YaCTH BBIITYCKHBIX KBATM(DHUKAIIMOHHBIX Pa0d0T (ITPOCKTOR),
pedepaToB, KOHTPOIBHBIX PabOT, OTYETOB MO MPAKTHKaM, JlabopaTopHbIM pabotam. CTpyKTypa U
npaswia  opopmienus.  CK-CTO-TP-04-1.005-2015. IluceMmenHblii  pedepar  sBIsSeTCS
00s3aTenpHOM paboTol U HEOOXOAUMBIM YCIOBHEM IS CIAYH TUCITUTUINHBI.

O0bem pedepata — 15-20 crpanun. Pedepar sBasercss y4eOHO-HCCIETOBATEIBCKOM
paboroii. bomee 50 % Tekcrta pedepata MODKEH COCTABISTH OPUTHHAIBHBINA aBTOPCKHM TEKCT.
[TpoBepuTh TEKCT Ha MJIaruaT MOXKHO Ha caifte http://antiplagiat.ru/. Ctpykrypa pedepara. Pepepat
JIOJDKEH COCTOSITh M3: THTYNA, COJEPXKaHHUS C YKa3aHHEM CTpaHHIl pasaenioB pedepara, BBEICHHUS
(OTpa3uTh AaKTyaJbHOCTb TEMbI, €€ BAaXKHOCTb JJS TOHMMAaHHUS XUMHUYECKHX IPOIIECCOB,
MPUHAUICKHOCTh K  (QYHIAMEHTANbHBIM TIOHATHUSM XUMHUHU, OOO3HAYUTh IEIH H 3a7a4d
MMUCBMEHHOW pabOThI), OCHOBHOW YaCTH, COJIEPIKAIICH HECKOIBKO Pa3/esioB/TIaB (B KOHIIC KaX 0N
IIaBbl/pa3fenia — KpaTKhe BBIBOJBI), 3aKIOueHUs (0003HAYUTH BBIBOJABI, KOTOPHIE OJIKHBI
COOTBETCTBOBATH 3a/layaM PabOThI; TOCJIE BBIBOJOB OOOOIIMTH M3YYECHHBIH MaTepual, MOABECTH
UTOTH pabOTHl, OCHOBAaHHBIC HAa aHAJN3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CHCTEMAaTH3HPOBAHHBIX
U THIATENFHO M3YyYEHHBIX MpU paboTe ¢ JUTEepaTypoii), CIUCKa IUTEpaTypbl (HE MeHee 5-Tu
HCTOYHUKOB). PedepaTsl CTYACHTOB JOKHBI OTINYATHCS.

IlIxana oyenku

| Ouenka | Bamaer | Onwucanvie |



http://antiplagiat.ru/

CTyIeHT IeMOHCTPUPYET CHOPMHUPOBAHHOCTh KOMIIETEHIIMM Ha HTOTOBOM YPOBHE, OOHAPYKHBAET BCECTOP
OHHEe, CHCTEMaTHYEeCKOe U IIyOOKoe 3HaHHE y4eOHOro MaTepualia, yCBOMI OCHOBHYIO JINTEPATYPY U 3HaK
5 3 OM C JIOTIOJIHUTENBHOM TNTepaTypOoi, PEKOMEHI0BAaHHOM IIPOrPaMMOii, yMeeT CBOOOIHO BBIMOIHATh MPAKT
HYECKHe 3aaHMs, IPeyCMOTPEHHbIE IIPOTrpaMMOH, CBOOOIHO ONepUpyeT IPHOOpeTeHHBIMH 3HaHUSIMU. O
bopmieHne pedepara i €ro OpUrHHAIBHOCTH COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBAHHUSIM.

CTyzeHT IeMOHCTpUpPYeT COPMHPOBAHHOCTH KOMIIETCHIIMH Ha CPEIHEM YPOBHE: OCHOBHBIC 3HAHHS OCBOE
HBI, HO JIOIYCKAIOTCS He3HAYUTEIbHBIC OITMOKH, HETOUYHOCTH, 3aTPyJHEHHS IIPH BHIITOJIHEHUH aHAIN3a JIUT
epaTypsl, IepeHoce 3HaHUH U Ha HOBbIE, HECTAHAAPTHEIE CUTyanud. Pedepar opopmieH ¢ He3HAUUTEIbHBI
MU 3aMedaHusAMU. OpUTHHAIBHOCTD pedepaTa COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHUSIM.

CTyzmeHT IeMOHCTpUpPYeT COPMHPOBAHHOCTH KOMIIETCHIINH Ha 6a30BOM ypOBHE: B X0/1¢ KOHTPOJIBHBIX M€
PONPHUATHH IOMYCKAIOTCA 3HAYUTETbHBIE OLIMOKH, IPOSBIAETCS OTCYTCTBHE OTAETBHBIX 3HAHHUM, CTYACHT
3 1 UCTIBITBIBACT 3HAUUTEIIbHbIC 3aTPY/JHEHUS [IPU ONIEPUPOBAHUY 3HAHUAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYya
. Pedepat opopmiieH co 3HaUMTETBHBIME 3aMedaHusIMH. OpPUTHHAIBHOCTE pedepaTa COOTBETCTBYET yC
TAHOBJICHHBIM TPEOOBAHUSIM.

CTyzeHT IeMOHCTpUpyeT ChOPMHUPOBAHHOCTH KOMIIETEHIIMH Ha YPOBHE HIKe 0a30BOT0, MPOSIBIISETCS HEZIO
2 0,5 cratouHOCTh 3HaHKH. Odopmienue pedepara 1 ero OpUrHHATBHOCTh HE COOTBETCTBYIOT YCTAHOBICHHBIM T
peboBaHUAM.

[posiBisieTcs MOJIHOE WM MPAKTHYECKH MOIHOE oTCyTcTBHE 3HaHMH. Odopmienue pedepara u ero opuruH
aJFHOCTh HECOOTBETCTBYIOT YCTAaHOBIICHHBIM TPEOOBAHUSIM.

5.5 IIpuMep pa3HOYpPOBHEBBIX 32/1a4 U 3aIaHUil

Ipumepsl 3axa4:

3amaua 1.

CocraBpre CcXeMy ypaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM peakiuu, UAyLIeH Mo
cXeme

KMI’IO4 + H3PO3 + H2804 — MI’ISO4 + H3PO4 + K2804 + HzO

3amaua 2.

CocraBpre CXE€My YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuu METOJ0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETo B IIETIOYHOM cpeie:

KMI’IO4 + KN02 + KOH — Kle’lO4 + KNO3 + Hzo

3amaua 3.

CocTtaBpre CXE€My YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON peakUuu METOJ0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKaIoIIero B KUCION cpeie:

KMnO,4 + H,S + H,SO4 = MnSOy4 + S + K,SO4 + H,O

3amaua 4.

CocTtaBpre CXEMYy YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEakUuu METOJ0M
AIIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIEro B HeMTpanbHOM cpefe:

KM1’104 + KN02 + Hzo — KNO3 + Ml’lOz + KOH

3agaua 5.

CocraBere CXeMy TaJbBAaHHMYECKOTO JJEMEHTa, B KOTOPOM DJIEKTPOJAMH SBISIOTCS
MarHueBasi ¥ IMHKOBAsS TUTACTUHKH, OIYIIICHHBIC B PACTBOPHI HX HOHOB C aKTHBHOW KOHIICHTpAITUCH
Imonn/n. Kakoit Metann siBisieTcs aHoA0M, Kakoii katogoM? Hamummre ypaBHEHHE OKUCIUTEIBHO-
BOCCTAHOBUTEJILHON pEAKLUH, IPOTEKAIOUIEH B 3TOM rajibBaHUUYECKOM 3JIEMEHTE, U BBIUYUCINUTE €r0
S1C.

3amaua 6.

Kakas mMacca Menu BbIIENIHUTCS Ha KaToAe Ipu iekTponuse pactBopa CuSOy B TeueHun 1y
pu cuiie Toka 4 A?

3agaua 7.

B 600 cM® Bozsl pactBopeHo 30 T BemecTBa. BhIUMCIMTE MACCOBYIO TO0IIO BemecTsa B Y%
(TIpOIIEHTHYI0 KOHIICHTPAIIUIO)

3amaua 8.

[Tnotaocte 40% pactBopa HNO3 paBna 1,25 r/ev>. PaccunTath MOJISIPHYIO KOHIIEHTPALIUIO
3TOrO pacTBOpA.

3amaua 9.

VYpaBHSNTE CIAEAYIOUIYIO CXEMY pEaKLMH, UCIOJIb3Ysl METO MOHHO-3JIEKTPOHHOrO OajiaHca.



Vkaxure okucnuTens 1 Boccranosurens K,Cr,O5 + HCl — CrCly + Cl, + KCI + H,O.
3amaua 10.

VpaBHsliTe CIeAYIOUIYI0 CXEMY PEAKLUM, UCTIOIb3Ysl METO MOHHO-3JIEKTPOHHOIO OalaHca.
Vkaxkute okuciuTens u BoccraHoutens. KBrO5 + FeSO,4 + H,SO4 — Fey(SOy4); + KBr +H, 0.

3agaua 11.

Cxonpko rpammoB NaOH Hazno B3s1h 111 npuroTtosiienus 0,5 e 0,02m pacTtBopa?

3agaua 12.

K 11m> 20% pacTBOpa THAPOKCH/IA HATPHS, TIIOTHOCTH KoToporo 1,22 r/em?, mpu6asmmi 10
AM> BOJIBI. BBIUMC/IHTE IPOLEHTHYIO KOHIEHTPALIHIO TIOTYYEHHOTO PACTBOPA.

3anaua 13.

N3 400 r 20% pactBOpa Ipu OXJa)XACHUH BbLAEIUI0Ch 50 I paCTBOPEHHOrO BELIECTBA.
KaxoBa MaccoBas 10151 OCTaBIIErocs pacTsopa?

3agaua 14.

3armImTe MeKTPOHHBIE KOHGHTypammy ciexyiomumx uouos: Cl; Ca2™; APT; 02,

3angaua 15.

3anumure NpUBEAEHHBIE HIKE CXEMbl, 3aMEHHUB  BONPOCUTENIBHBIH  3HAK  Ha
COOTBETCTBYIOIINN CUMBOIL: LU(py, OYKBY, 3Haku "+" nmum "-":

1.Ba’ - %6 — Ba?"

2.Br’ ... % — Br

3.7-28 — 8"

4.89+28 — 2

5.Fe?-& — Fe’'

Kpamkue memoouueckue ykazanus

3agauM 1Mo AUCLUIUIMHE BBIAAIOTCA KaKIOMY CTYAEHTY MHIMBHyajdbHO. BapuaHThl 3a1a4
npenacraBieHsl B yuyeOHoM mnocooun T.K. Muxanpuenko. Xumwus: 3ajauu, YNpaKHEHUS WU

KOHTPOJIbHBIE 3aJIaHus 10 o0mel xumuu. — Bmaguocrok. M3narensctBo BI'YOC.
Ilkana oyenxu

Ornenka Bamer* Onucanue
5 5 Bce pacueTsl BBITOTHEHBI IPABUJIBHO, CTYACHT MOXKET O0BSICHUTD (PM3UYECKHUN CMBICI MOTYUSHHBI
X pe3yJIbTaTOB, C/IEIaTh BBIBOJ
4 1 Bce pacueTs! BRIIOIHEHBI TPABUIIBHO, CTYCHT MOXKET OOBSICHUTD (DU3MUECKUNA CMBICT MTOTYYESHHBI
X pe3yJIbTaTOB, HE MOXET CEJIaTh BHIBOJL
3 0.75 Bce pacdeTs! BBRIIOIHEHBI TPABUIIBHO, CTYICHT HE MOKET OOBSCHUTD (PU3UIECKUIA CMBICI TIOTyYeH
’ HBIX PE3YJIbTaTOB, HE MOXET CIIeNIaTh BBIBOJ
’ 0.5 PacdeTs! BBITIONHEHBI HEMPABIIBHO B OTICIBHON YaCTH 3aa4H, B CBS3U C YEM IIOJTyYeH HEBEPHBIN
’ pe3yabTat
1 0 Pacuets! BbINOTHEHB! HETIPABUIILHO

* Kputepuu orieHKH OTAENIbHOM 3amauu (Bcero 12 3amaq)

5.6 Ilpumepsnl 3a1aHUi 1151 BHINOJHEHHSI KOHTPOJIbHBIX padoT

KontponpHas pabora mnpemycmMapuBaeT pelleHHE 3ajad 1o BapuaHTaM. KoHTposnbHas
pa0oTa npeaHa3HayeHa CTyACHTaM 3a09HOH (popMbl 00ydeHus

BapuaHThl KOHTPONBHBIX 3aJJaHUN MpencTaBieHbl B yueOHoM nocooun T.K. MuxanbueHko,
JI.B. benoyc Xwummus: Ilpaktukym mno oOmedl M HeopraHudeckoil xumuu. — BraauBocTok.
UznatensctBo BI'YOC. (eMm. cTp. 35).

Kpamkue memoouueckue ykazanus

Kaxnplii CTyIeHT BBINOJHAET BapUaHT KOHTPOJIBHOTO 3aJjaHus, OOO3HAYCHHBIH JByMs
NociAeIHUMHM IMppaMu HOMepa CTylaeHueckoro Owiera (mmgpa). Hampumep, HOMmep
crynenueckoro omrera CT-03-235, nBe mocieqaue mudpst 35, UM COOTBETCTBYET BapHaHT 35.

LlIxana oyenxu

| Ouenka | Bamner | Ormucanue |




Bcee PacUCThl BBIITOJIHEHBI IPABUJIBHO, CTYACHT MOKET OOBSICHUTH (1)I/ISI/I‘IeCKI/Iﬁ CMBICJT TTIOJTYyYCHHBI

47
X pe3yIbTaToB, CIAETaTh BBIBOL

38 Bce pacueTs! BEIIOIHEHBI IPAaBUIIBHO, CTYAEHT MOXKET OOBSICHUTD (PU3HIECKUH CMBICI ITOTyICHHBI
X Pe3yIbTaToB, HE MOXKET CAENATh BHIBOJ

23 Bce pacueTsl BEIIOIHEHBI IPABUIIBLHO, CTYAEHT HE MOXKET OOBSICHUTD (DH3HIECKHIA CMBICI ITOIy4eH
HBIX PE3yJIbTaTOB, HE MOXKET CJIENIaTh BEIBOJ

10 PacueTs! BBINONIHEHBI HENPaBUIBHO B OTIEIBHOM YacTH 3a1a4i, B CBA3U C YEM I10JIyUCH HEBEPHBIH
pesyabrat. [IpaBuisHO pemeno 10 npoueHToB 3agay

0 PacueTs! BBINOIHEHBI HENPaBUIBHO
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