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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

IUIAHUPYEMBIMH  pe3ylIbTaTaMi OCBOCHHMS 00pa30BaTENbHOM IMPOrpamMMmbl,

npeJcTaBieH B Tabnuue 1.

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

Kon n PesynbraTel 00y4eHUs 110 JUCIUTUINHE
Hazeanue OIIOIT Konu bopmynpoBKa
BO, bopmynrpoBKa MHWKATOpa Kon
COKpAIICHHOC KOMIICTCHINH AOCTHKCHIS pe3yab dopmynupoBKa pe3ysibraTa
KOMIIETEHIIUH
TaTa
15.03.04 OIIK-1 : IIpumensats | OIIK-1.2k: Pl 3HaHue | (PyHIAMEHTAIBHBIX
«ABTOMaTu3anus | ecrecTBeHHOHay4Hble | Mcmoms3yeT pa3zeoB XUMUH B
TEXHOJIOTUUECKUX | U OOIICHH)KEHEPHBIE | €CTECTBEHHOHAY4YHbIE o0beMe, HeOOXOIUMOM
MpPOLIECCOB U 3HAHMS, METOJIBI METOJIbI U MOZAENHU B JUISL OCBOEHUS
TIPOHU3BOJICTBY» MaTeMaTHYECKOTO TEeXHHUIECKUX XUMHYECKHX OCHOB IIPH
(B-AT) aHaJIN3a " TIPHIIOKCHHUSAX, peuieHun
MOJICTTHPOBAHUS B BBIJICIISIET IpoeCcCHOHANEHBIX?
podeccHoHaNbHOM KOHKPETHOE 3a71a9
JIEATEIIbHOCTH COZEpKAHUE B P2 VYmenue | genars npocreiiue
MIPUKITAIHBIX 3a7a4ax OLIGHKHU M PacyeThl ISt
aHaNIM3a XUMUYECKHX
SIBJIICHUH B
HCIIONb3yEMOMN
ammaparype u
TEXHOJIOTHYECKHX
rpoueccax
PJ13 HaBpix | BBIMOTHEHWS OCHOBHBIX
XAMHYECKHX
nabopaTOPHBIX
onepanui

2 MecTo aucuuminnbl (MoayJsi) B ctpykrype OINIOII

HuctunnuHa «XUMHS» OTHOCHTCS K 00s3aTebHOM YacTH y4yeOHOro IwiaHa, biok

CHIJIbI




Hucuurmunel (Momynu). JucuumianHa Oa3upyercss Ha KOMIETEHIMSX, C(pOpMHUpOBAaHHBIX Ha
MpEeABIYIEeM YPOBHE 00pa30BaHUs.

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0veM nuCHMIUIMHBL (MOIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHUYECKHX 4YacoB, BBIJEICHHBIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO PadoTy, IpUBeEeH B TabnuLe 2.

Tabmuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OOBeM KOHTAKTHOI paboTHI (Jac)
CemecTp | ©MKOCTH
Hazsanue OITOIT ®opma Yactb (020) Bueaynu- Popva
o0yye- HIH Kype AynuropHas CPC aTTec-
BO Y11 300 TOpHAasI
HHA ( > 3.E.) Bceero Tanun
03d0)
nek. | mpak. | ma6. | ITA | KCP
15.03.04
ABTOMaTH3aus
TEXHOJOTHYECKHX 300 bl.b 1 2 9 4 0 4 1 0 63 3
HPOLIECCOB U
IIPOU3BOJICTB

4 CTpyKTypa U co/iepKaHue TUCUUILTUHBI (MOTYJIs)

4.1 Ctpykrypa qtucuuiuianasl (moayas) aias 300

TemaTnueckuii TuIaH, OTPaXKAIOIINI COIEPKAHNE AUCIMIUIMHBI (TIEpeYeHb Pa3lesioB H TEM),
CTPYKTYPUPOBAaHHOE IO BHUJAAaM Yy4YEOHBIX 3aHATHUH C yKa3aHHEM HX OOBEMOB B COOTBETCTBUH C
y4eOHBIM TIJIaHOM, MPUBEICH B Tabnwuile 3.1

Tabmuua 3.1 — Paznmensl qucuuiuiHel (MOAYAs), BUIBI y4eOHOM AEATENbHOCTH U (HOPMBI
TeKymero koutpoius ans 300

Kon pe- Koi-Bo yacoB, oTBeIeHHOE HA
dopma
Ne Hassanue Tembl 3yJIbTaTa
Jlex [pakr JIa6 CPC TEKYIET0 KOHTPOJIS
00y4eHus
BBeneHue B AUCHUITIIMHY.
1 | Kiaccel HeopraHu4eckux P11, P12 2 0 0 12 CobecemoBanue
COEJIMHEHUN
2 ATOMHO-MOTICKYIAPHO Pa1,PaA2 0 0 0 12 CobecenoBanue
y4eHHe
CtpoeHue atoma u
3 | mepuoauyeckas cuctema P11, P12 0 0 0 12 CobecenoBanue
JI.. MenneneeBa
Teopust pacTBOpOB.
OCHOBHBIE 3aKOHOMEPHOCTH PI1, P2,
4 MIPOTEKAHUSI XUMHYECKUX P12, P13 0 0 2 12 Cobecenosanme
IIPOLIECCOB
OKUCIIHTEITHHO-
BOCCTAHOBUTEIHHBIC U PJI1, P2,
3 3IEKTPOXUMHUYECKUE P12, P13 2 0 2 15 Cobecenonanme
POLIECCHI
HToro no tadaune 4 0 4 63

4.2 Copeprxanue pa3ieoB M TeM JUCHUILIAHBI (Moay.as) niasa 3P0

Tema 1 Beeoenue 6 oucyunauny. Knaccol neopeanuueckux coeoOuHeHuil.

Conepxanue Tembl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoasl xumuu. IIpocTsie
U cioxHble BenlecTBa. Kiaccudukanus npocTeiX U cl0XHBIX BemecTB. Okcuabl. Knaccudukanys
okcuoB. HeconeoOpasyromue u coneoOpasyromue okcuasl. Kimaccudukamus coneoOpa3yronmx
okcuioB. [lonydyenne n xumuueckue cporictBa okcuoB. OcHoBanus. Kinaccuduxanus ocHOBaHUH.



[TonyyeHnne ocHOBaHM. XUMHUYECKHME CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBaHuil. Kucnorel. Krnaccuduxamus kucnot. [lonmydyenune kucior. XuMHUYECKHE CBOWMCTBA
kucinotT. Comu. Knaccudukanus coneid. Cpennue, Kucible, OCHOBHble coiu. CrnocoObl HX
MIOJly4YeHUs1 U XUMudeckue coicTtBa. KoMmiuiekcHble coenuHeHus. MIx oOpa3oBaHME U CTPOECHHE.
BHyTpeHHss 1 BHELIHAA cepbl KOMIJIEKCHOTO coeinHeHusl. CBA3b XMMUHU C IPYTHMHU HayKaMH.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JIeKIMOHHOE 3aHATHE: aKTHBHAs JIGKIUSA C HCIOJIb30BAHUEM IIPE3CHTALUMN.
CamocrosTenbHas paboTa.

Bunbl caMocTOsTeNhHONH TOATOTOBKH CTYACHTOB 1o Teme: PabGora ¢ nuteparypoil.
BrinonHeHne KOHTPOJIBLHOM PabOTHI.

Tema 2 AmomHo-MmonekyiapHoe yueHue.

Coneprkanue TeMbl: BemectBo. Buibl xumudeckux peakiuuii. OCHOBHbBIE MOHSITHUS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE YueHHe. ATOMHasl U MOJIEKYJIsipHas Macca. MoJb, MoJiipHas Macca
BEIIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BEHIECTBA. XHMHYECKHI
AKBUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH, YHCIIO YKBHBAJICHTHOCTH. DKBUBAJICHT U MOJISIPHAS Macca
SKBUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

®opMBl U METOIBI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHbIC
texHonorun: CamocrosiTenbHas padoTa.

Bunbl caMoCTOSTENBHON TOJATOTOBKH CTYIACHTOB 10 Teme: Pabora ¢ muTeparypoil.
BrinonHeHNE KOHTPOIBLHOM pabOTHI.

Tema 3 Cmpoenue amoma u nepuoouueckas cucmema /{.1. Menoeneesa.

Cognepxxanrie TeMbl: OCHOBHBIE JTamlbl M JUAJEKTUKA pa3BUTUS MPEICTAaBICHUNA O
CyIIECTBOBAaHUU U CTPOEHUU aToMOB. CTpoeHHE aTOMOB: SJIpO, JIEKTPOHBI, UX 3apsii U Macca.
KBaHTOBBIN XapakTep H3TydYeHUs: W MOMIOLICHUS dHeprun. YpaBHenue [limanka. KopmyckymspHo-
BOJIHOBOM Ayaju3M MUKpodacTHll. Jlyanu3m 31eKTPOHOB M NMPUHLUII HeompeaeneHHocTu. [lonarue
opbutamu. DieKTpoHHOE 00yako. KBaHTOBBIE UMCIA: TIIABHOE KBAHTOBOE YHMCIO, OpOUTANBHOE,
MarHuTHOE, CIUHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opburtaneit. DIeKTpoHHAs U JIEKTPOHHO-
rpaduyeckas Gopmbl cTpoeHus aroma. llopsaok 3amoiHeHuss aTOMHBIX opOwuTtaneit. IlpunHnumn
[Maynu. Ilpunuun Haumenslneld sHeprun (nBa npaswia Kieukosckoro). Ilpunuun I'yHpa.
[lepuonnueckuit 3akon J[.MI. MenneneeBa u ero TpakTOBKA HA OCHOBAHMM COBPEMEHHON TEOPUH
CTPOEHHSI aToMa. ATOMHO-MOJIEKYJSIpHOE y4yeHHe. XUMHUYEKcas CBsSI3b U CTPOEHUE BEIIECTBA.
OcHOBHBIE BHJBI XUMHUYeCKOoW CBs3u. KoBaneHTHas cBsi3b. [lomsipHasi, HemomispHAs, MPUMEPHI.
JIoHOpHO-aKIENTOPHBIH MeXaHu3M 00pa3oBaHUS CBsI3U. HachllaeMoCTh KOBAJIGHTHOW CBS3H,
HanpaBJIeHHOCTb. VMOHHAs CBSI3b KaK NPEACNbHBIN Ciydail MNOJApU3ALUA KOBAJIEHTHOM CBSI3H.
['mbpunmzanus atoMHbIX opOutaneil. Tumbl rudpuausanuu. [IpocTpaHCTBEHHOE PACIIOIOKEHUE
aTOMOB B MOJIEKYJIax.

®opMbl U METOIBI TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsIEMble O0Opa30BaTEIbHbIC
texHoiorun: CamocrosTenbHas padoTa.

Bunbl caMocTOsTENbHONH TOATOTOBKH CTYACHTOB 1o Teme: PabGora ¢ muteparypoil.
BrinonHeHne KOHTPOJIBLHOU PaboTHI.

Tema 4 Teopus pacmeopos. OcHOGHbIE 3AKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX
npoyeccos.

Copnepxanne Tembl: PacTtBopbl. OCHOBHBIE OINpEAENEHUS: PacTBOpP, PacCTBOPUTEIND,
pacTBopeHHOE BeriecTBo. PactBopumocTs BemecTB. HackimeHHbli pactBop. CriocoObl BeIpaXeHUS
KOHLEHTpaluu pacTBOpoB. I'maparHas teopus pactsopos .M. Menneneesa. DHepreTuka mpouecca
pactBopeHHMs. OCHOBHBIE IOJIOKEHUSI TEOPHM 3JIEKTPOJIMTUYECKON auccouuanuu. PaBHoBecue B
pacTBopax AJIEKTPOJIUTOB. OJIEKTPOJIMTUYECKass JuccolManus BoAbl. bydepHble cucTemsl
(xapOoHat-runpokapOoHaTHas OydepHas cucreMa MHpOBOro OKeaHa, IMOYBEHHBIE Oy(epHbIe
cuctemsl). ['maponus coneil. Xumuueckass KMHETHKA U KaTain3. CKOPOCTh XMMHUECKON pEaKIUy.
Hctunnas u cpennss. @akTopsl, BIUAIOMINE HA CKOPOCTh peakiuu. KuHerndeckas kinaccudukanus



peakuuii. [IoHsATHE O MOPSAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOpPOCTH peakluu MEPBOTrO
nopsKa. 3aBUCUMOCTb CKOPOCTH PEaKIUu OT TeMIepaTypbl. AKTUBHbIE MoJieKy/bl. [loHsTHE 00
SHEpPruM axkTuBauuu. YpaBHeHue AppeHuyca. llonstue o xkatanuze. MexaHu3M JeHCTBHS
karanu3aTopoB. IloHaTne o xumuyeckom paBHOBecHH. CMeEIIEHHE paBHOBECUS NPU HW3MEHEHUU
KOHIEHTpaluu, Temnepatypsl, pgaBieHus. [lpunuun Jle—Illatense. OCHOBBI XUMHYEKCOU
TePMOJUHAMHUKHK. 3aKOH COXPAaHEHHUs OSHEpPruu. BHYTpeHHss »SHeprus, Temjaora u pabdorta.
MatemaTtuueckoe BBIpaKEHUE MEPBOrO Havaja TEPMOAMHAMUKHM B pasHbIX ycinoBusax (V=Const,
p=Const). TernoBoit 3pdext peakmuu. 3akoH ['ecca m ero cmencrBus. CTaHAAPTHBIE TEIIOTHI
oOpazoBanusi u cropanus. OOpatumble U HeoOpatumble Tnporeccel. DopMylIHpoBKa U
MaTeMaTHYeCKOEe BbIpayKEHUE BTOPOro Hadaja TepmoauHaMuki. [loustue 06 suTponuu. [louarue o
TePMOJUHAMHYECKUX TMOTeHIuanax. JHeprus lenpmronbua. DHeprus [ub6ca. Mcmonb3oBaHue
ATUX PHEPTHUM ISl ONIPEIEIeHHs HAllPaBJIEHHOCTH MTpoLiecca.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
texHosorun: CamoctositensHas padbota. JlaboparopHoe 3aHsTHE - TabopaTopHas padora.

Buasl caMocTosITENbHOW TOATOTOBKM CTYACHTOB 1O Teme: Pabora ¢ JuTeparypoid.
[ToaroroBka k JaboparopHoil padbore "Peakiuum HMOHHOTO oOMeHa" - OTBEThl Ha KOHTPOJBbHBIC
BOIPOCHl (HAMHCAaHUE TEOPETHUUYECKOM YacTU OTYeTa) METOJMYECKHX YKa3aHWil; MOAroTOBKa K
AKCIIEPUMEHTAJIbHON YacTu paboThl. BeINonHEeHNEe KOHTPOIbHON pabOTHI.

Tema 5 OxucaumenvbHo-60CCMAHOBUMENbHBIE U INEKMPOXUMULECKUE NPOYECCHI.

Conepxkaanie TeMbl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakiiuu (OBP). YpaBHuBanue
OBP. Tumet OBP. OOGmme cBoiicTBa meramuioB. DopMmbl HAXO0XKACHUS METAIJIOB B MPHUPOJE.
dusnueckue cBoiicTBa MeTauioB. Kpucrtamnmueckas pemierka MetaiaoB. OCOOEHHOCTH CTPOECHUS
aTOMOB MeETaJUIOB. PasznuunMe B CTPOEHMM BHELIHETO HEPreTUYECKOIO YPOBHSA Yy METAUIOB U
HEMETAJNIOB. ATOMBI METAJUIOB TIaBHBIX M MOOOUYHBIX moarpymnm.llosyueHne MeTamaoB W3 HX
coenuHeHU. XHMMHYECKHE CBOMCTBAa METAUIOB. OJEKTPOXMMHUYECKUN psiie  HaNpsDKEHUH
METAJIJIOB. 3HAYEHHWE METAJUIOB B JKU3HM 4YEJIOBEKA. OJIEKTPOJHBIE IMOTEHLIMAIbl. MexaHu3M
BO3HMKHOBEHHs DJIEKTPOAHOrO INOTeHIMana. Bogopoxusli snexktpoxa. Psan  crangapTHbBIX
AJEKTPOOHBIX TOTEHUUATOB MeTauioB. ['anmbBaHmueckuii snemeHT. Omnpexaenenue IC
rajJbBaHMYECcKOro 3ieMenTa Jlanuans-SAxoou. Konuentpanuonnsie nenu, pacuer 3C nmo popmyse
Hepucra. Kopposus meramioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE TPOLECCHI, IPOTEKAIOIINE
IIPU  NEKTPOXUMHUYECKOM KOPpPO3UM METaUIOB. BONpOCHI 3KOJIOTHH, CBSI3aHHBIE C KOPPO3HEH
MeTauioB. Mepbl G0phObI ¢ KOppO3HMEH: aHOAHOE MOKPHITHE (OLMHKOBAHHOE XKeNe30), KaTOAHOEe
MOKpbITHE (TTy’keHoe kene30). llporexkTopHas 3ammuta. Dnekrponu3. CyHIHOCTh 3JIEKTPOJIHU3A.
DJEKTPOIN3 PACIIaBOB U PACTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM aHOAOM. 3akoHbl PDapases.
ITpakTHyecKkoe NpUMEHEHHUE IEKTPOJIN3A.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTMM: JIEeKIIMOHHBIE 3aHATHs: AaKTUBHAs JIEKUUS C UCIOJIb30BAaHUEM IIPE3CHTALIUU.
CamocrositensHast padbot. JlaboparopHoe 3aHsiTHE - TabopaTopHas padoTa.

Buasl camocTosITeIbHOM MOArOTOBKM CTYJEHTOB 10 Teme: PaGora ¢ nurepaTypoi.
[ToaroroBka k saboparopHoii pabore "OmekTpoiau3" - OTBETHl Ha KOHTPOJIBHBIE BOIPOCHI
(HamucaHue TEOPEeTHMYECKOM YacTH oOT4yeTa) METOAMYECKUX YyKa3aHWW; TMOArOTOBKa K
HKCIEPUMEHTAIBHOM YacTu paboT. BhINonHeHne KOHTPOJIBHON PabOTHI.

5 MeToanueckue yKkazanus Ajs 00y4yaomuxcs M0 M3YYeHHI0 M peanu3alii JUCHUTLIUHBI
(MmonxyJis)

5.1 Meroauueckne peKOMeHIAUMH OO0y4YAIIUMCS M0 HU3YYeHUK0 [MCUUIUIMHBI W 10
ofecreyeHn 0 CaMOCTOSITeIbHOI padoThl

CamocrosiTenpHass paboTa BKIIOYaeT pabOTy ¢ y4eOHOW W HAydHOM JHUTEpaTypod Mpu
MOJATOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIUsSIM U K dk3aMeHy. CamocTosaTenbHas paboTa



NPOBOIUTCS C  LEJNbIO: CHCTEMAaTH3allid W 3aKpeIUICHHs, YDIyOJNeHHs W  pacIIupeHus
TEOPETHYECKUX 3HAHUH W TPAKTHYECKUX YMEHUH, NpHOOpEeTaeMbIX CTyICHTAMH B XOC
ayJIUTOPHBIX 3aHATHUI; POPMUPOBAHUS YMEHHIA NCIIOIB30BaTh CIEIHAIBHYIO JIUTEPATYPY; PA3BUTHS
MO3HABATENBHBIX CIIOCOOHOCTEW M aKTUBHOCTU 00YyYaromuxcs; (GOpMUPOBAHHS CAMOCTOATEIBHOCTH
MBIIIIEHHS, CHOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMoOpealu3alliy;
pa3BUTHSL HCCIENOBATENbCKUX yMeHMH. CaMocTosTenbHas padoTa MpU M3yYEHUH AUCIUILTUHBI
nojApasziensaeTcs  HaTpU BuAa: 1) ayauTopHas CaMOCTOATENbHass paboTa (BBIMOJIHEHUE
nabopaTopHBIX paboT); 2) caMmocTosTeNbHAsT padoTa IMoj KOHTPOJIEM MpernofaBaTens (TUIaHOBBIS
KOHCYJIBTAIlNH, 3a4€T); 3) BHeAyIUTOpHAs CaMOCTOSITeNIbHAsI paboTa MPU BHIMOTHEHUH CTYAECHTOM
JNOMAIIHAX  3aJaHuil  y4eOHOTO ¥  TBOPYECKOTO  XapakTepa (MOATOTOBKA K  JICKIIHSIM,
WHANBUAYaANbHbIE Pa0OTHl MO OTACIBHBIM pa3JesiaM COJIEPKaHusl IUCIUIUIMHBI, TOArOTOBKA K
3auery).

Jns moAroToBKH K J1a0OpaTOPHBIM 3aHSATHSIM HEOOXOJUMO HCIOJIB30BaTh METOAMYECKUE
yKa3aHUs K BBITIOJHEHUIO Ja00OpaTOpHBIX paborT. Kaxaplii pasmen MeTOAMYECKUX YKa3aHHM
3aKaHYMBAETCS TIEPEYHEM KOHTPOJLHBIX BOIIPOCOB, HA KOTOPHIE HEOOXOIUMO OTBETUTh MUCHMEHHO
1 0pOPMUTH B OTUET B BUJIE TEOPETUUECKOM INIaBbl K KOHKPETHOH jaboparopHoit padote (I'masa 1
Teoperuueckas 4acThb).

CTyIeHT 3aniimaeT OT4eT WHANBUAIYATBHO.

JlomyckoM K BBITIOJHEHHsI JTa0OPAaTOPHBIX pabOT SBISETCS MPOXOKIECHUE MHCTPYKTaxa Mo
TexHuKe Oe3omacHocTH (1-e 3aHATHE) W 3HAHWE TEOPHM M XOJa dKcrepuMeHTa. CTYIEHT J0JDKEeH
OBITh TOTOB K Ka)XJOMy 3aHSATHIO - BBIMOJIHAET TEOPETUUYECKYI0 YacTh W 3alIUILNAET €€ Iepes
MPOBEICHUEM IKCIIEPUMEHTA (OTBEYAET YCTHO HAa BOIPOCHI).

JlaGopatopHasi paboTa BBITIOIHSETCS CTYIECHTOM B ayIUTOpUU. Pe3ynbraTel J1abopaTtopHOH
paboTel odopmisIIOTCS B BUAE OTAeAbHOW miaBbl (ITaBa 2 DkcrepuMeHTadbHAas 4YacTh).
DKCHepUMEHTaIbHAsT 4YacTh BKIIOYAeT XOA pPaboThl, pe3ylbTaThl OMbITa (TMOATBEPKIAOTCS
XUMHYECKIMH PEAKIUsIMHU, pacueTaMu ), HAOJIIOACHUS ¥ BEIBOIBI.

JlaboparopHas paboTa pa3OuBaeTCs Ha HECKOJIBKO TAIOB:

I - KamepanbHbiii otan 1 (Tu1aHupoBaHWE) - a) TIOCTAHOBKA IeJieH U 3a1a4 paboThI, MOaA00p
JUTEpaTypbl M HAMMCAaHUE TEOPETHUYECKOW YacTh OTYeTa, C MCIOJb30BAaHHUEM KOHTPOJBHBIX
BOIIPOCOB I10 TeMe; 0) cocTaBlIeHHUE IJIaHa padoThl (IIPEAyCMOTPEHHOTO METOIUKOM); B) OTy4YEeHUE
JIOTTYCKa K BBIIOJHEHUIO JIaOOpaTOPHOU padoThI.

I — Kamepanenbiii 3tam 2  (9KCIEPUMEHTAJIBHBIA) — a) BBIIOJHEHHE padoT
(MpeyCMOTPEHHBIX METOAUKOH); ©0) 00paboTka pe3yabraTOB AaHAJUTUYECKOTO OIpPENeICHUs
(BBIpaXEHHE PE3YIIETaTOB Yepe3 KOJI-BO, MACCy, KOHIIEHTPAIMIO, MACCOBYIO JIOJIFO BEIIECTBA U TIp.,
COINaCHO METOJMKE); B) MPOTOKOJIMPOBaHHE HAOMIONCHUN, (OPMYIUPOBKA BBIBOJOB; T)
MOJTrOTOBKA OTYETA.

III — 3amuTa oTuera (MHAUBUIYAITBHO).

KoHTpo.ibHbIe BONPOCHI 1JIsl CAMOCTOSATEbHO OlleHKH KayecTBa OCBOEHHUS y4eOHOi
AUACHUTLTHHBI

Uro Ttakoe okcuapl? Kak ux kiaccuGUIMpyroT Mo XMMHUYECKUM CBOHMCTBaM?
Yto Takoe ruIpoKCcUIbI?

Knaccudukanus ruipokcuios.

UYTto Takoe OCHOBHOCTb KHCIIOTHI, KUCIIOTHOCTh OCHOBaHUS?

Haiite onpenenenue comu. Kiaccupukamus coeid.

Kaxkune kucioTer 00pa3yroT KUCIbIE COTU?

Kakue ocHoBaHus1 00pa3yoT OCHOBHBIE COJIH?

XUMHUYECKUH DJIEMEHT, aTOM, MOJIeKyJ1a?

[IpocTsle u cinoXKHBIE BeniecTBa?

Xummnueckue GopmyIibl BeniecTn?

3aKOoH MOCTOSIHCTBA cocTaBa’?

OTHOCHUTENbHAS aTOMHAsI U MOJIEKYJISIpHAs Macca, MOJIsipHas macca?
[TocTostnHast ABoraapo?
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Ilepuoanueckuii 3akoH Menzaeneena?

3axoH ['eii-Jlroccaka?

3akoH ABoraapo?

MomnsipHsiii 00beM raza?

VYpaBuenue Knaitnepona?

VYpaBuenne Menneneena?

Harnuimre noyiHbIe 3JIEKTPOHHBIE KOH(DUTYPAIIMA aTOMOB AJIEMEHTOB C MOPSAKOBBIM
HoMepoM 17 u 25.

Hanummre 35ekTpoHHbIE KOHPUTypalliyu aTOMOB XJiopa ¥ Mapranua u nonos Cl™ u Mn?2*.
Hanummre 35ekTpoHHYI0 KOH(pUTrypamuio aToMoB (ocdopa u BaHaus. SBIAIOTCS I OHU
aHajoramu?

Hanummre 351eKTpoHHY0 KOH(PUIypaluio OepulIns U yKaKuTe 1eMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEJIMUYEHUEM HOMepa nepuoja’?

[TpuBeauTe >1eKTPOHHYIO KOH(pUTYpamnuto Kaus. [TokakuTe, Kak M3MEHSIOTCS CBOMCTBA
AJIEMEHTOB MEPHO/Ia, B KOTOPOM HaXOAUTCS KAJIUH.

Hanummure anekrponnsie koHgurypauuu atoMoB Fe u F, a Taxxke nonos Fe 2t Fe3tuF.
VKaxuTe, y KaKUX U3 HHKE IPUBEIECHHBIX MOJIEKYJI XMMUYECKHUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

VYKaxXuTe MOCIEA0BATEIBHOCTD BO3PACTaHUS DJIEKTPUYECKOIO MOMEHTA JUIIOJIA Y CBA3eH: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenure BaJIGHTHOCTb HoJla U (hocopa B OCHOBHOM M BO30YKIE€HHOM COCTOSHUSX.
VYkaxkute MexaHu3M 00pa3oBaHUs CBS3eH B MOHE TMIPOKCOHHUS H3O+. Kaxkyto BaseHTHOCTB

UMEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TuX MOJIeKyJI OJISpHbI?

OcHOBHBIE CBOWCTBA MPOSBISET BBICIINI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapus, yriepoaa?
Kak u3meHstorcst cBoicTBa riIpOKCUA0B, 00pa30BaHHBIX METalIaMu TJIaBHOM noarpymisl 11
IpYMIIBL, IPU YBEIUUEHHUHU 3apsijia siipa aTOMOB?

N3menuTcs nu coiictBa BemiecTs B psity NaOH — Mg(OH) , — AI(OH)3?

YeMm 00ycioBiIeHa aJI0TpONHs?

B 4em 3akimovaroTcst cBoKWCTBa aM()OTEPHBIX THIPOKCHIOB?

YeMy paBHa MOJISIpHAsi KOHLIEHTPALMs SKBUBAJICHTA, MOJIApHast KOHIeHTpauus U Tutp 20 %
pactBopa cynbdara MmarHus?

Kakoii 06beM pacTBOpa cepHOI KUCIOTHI MJIOTHOCTHIO 1,8 r/cM> ¢ MaccoBOii ToMeit H,SO,4

88 % Ha/mo B3ATH I IPUTOTOBIIECHHSI pacTBOpa KUCIOTh 06beMoM 300 cM>, TIIOTHOCTHIO 1,3
r/cM> i MaccoBoit Koreit H,S04 40 %?

B BoznHOM pacTBOpe crynenyaro quccouunpyet: K,SOy, Ky S, HyS, NaySOy.

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

CocraBbTe MOJIEKYJIIPHOE U [TOJHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

Heiirpanbnyto cpeny umeer Boaublil pactBop: NaNOj, FeSOy, Na,S.

KucnorHocTh NOYBBI MOKHO yBenn4UTh BBeeHUe pactBopa: NHyNO3, NaNO3, NaCl,
Na,SOy.

Kakwue pacTBops! HasbiBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKUX (PAKTOPOB OHA 3aBUCHUT?

Ha yem ocHOBaH MexaHU3M JIeHCTBUS Oy(epHBIX cucTeM?

[TpuBectu ypaBHenus it pacuera pH 6ydepHbIX pacTBOpOB.

KakoBo 3HaueHue OydepHbix cuctem?

Beruncnuts pH ¢popmuarsoro 6ydeproro pactsopa, B 11 kotoporo cogepxxutcs o 0,1M
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HCOOH (K, = 1,8%107%).
Beruncnuts pH aneratHoit 6ydepHoit cmecu, conepxamieii B 11 0,15M CH;COOH u 0,2M
CH;COONa (K, = 1,8%10™).

TIAC
BbIuucuTh MOJISIPHYHO KOHIEHTPAIMIO PaCTBOPA MypaBbHHOM KUCIOTHI, ecin pH = 3, a K 0

= 1,8%104.

I'maponus nporekaer npu pactBopennu B Boje: CaBr,, Ba(NOj),, Na,SOy4, AICI;?
Bona. CoiicTBa BOIBI.

OCHOBHBIE XapaKTEpUCTUKHN PaCTBOPOB.

[Tporeccel, mpOTEKAIOIIUE MPU PACTBOPEHUH, TETLTOBOU A (EKT PaCTBOPCHHSL.
Teopust 3AEKTPOTUTUYECKON AUCCOUALINH.

CreneHb 1UCCOLMALIAH.

CurbHBIC U clTa0ble IIEKTPOITUTHIL.

KoncranTta nuccounanuu. 3akoH pasBenenus OcTBaibiaa.

3aKOH 3JIEKTPOHEUTPATIBHOCTU PACTBOPA JIEKTPOJIUTA.

HNoHHOE npoun3BeIeHNE BOBI.

Bonopoansiii mokazaTes.

OHeprusl.

BryTtpenHss sHeprus.

Tennora.

Pabora.

IlepBoe Ha4yasI0 TEPMOJUHAMUKH.

3aKOH SKBHBAJIIEHTHOCTHU TETUIOTHI M pAOOTHI.

OHTAIBLITHS.

TennoBoii 3 PeKT XUMUIECKON pEeaKInu.

3akoH ['ecca.

OHTpOmus.

Bropoe Hauano TepMOIMHAMUKHY.

CBoOojHas sueprus [ m60ca kak KpuTepuil HapPaBIEHHOCTH TIpoIlecca.

CKOpOCTh XMMHUYECKOUN peaklMK. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiu OT
KOHLIEHTpAllMU Pearupyroumx BeIecTB.

KoHncrtanTta ckopocTu peakiui. MoJekyIsipHOCTb U MOPSIIOK PEAKITHH.
KaTtanutnueckue peakiuu. [[OMOreHHBIN U r€TepOreHHbIN KaTalus.

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

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

®dakTophl, BIUgroUMe Ha cMenieHue paBHoBecus. [Ipunnun Jle-Illatense.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiy. [IpuBenute npumMepsl TUTHYHBIX
OKHCJIUTENIEH U BOCCTAHOBUTEJIEH.

PaccraBbTe 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.

I'ie pacmosiokeHbl MeTaUIbl B IEPUOAUYECKOM ccTeMe XUMUYECKUX PJIEMEHTOB
J.1.MenneneeBa?

KakoBbI 0cOOEHHOCTH CTPOCHHS aTOMOB METAJIIIOB?

B uém paznuune B CTpPOSHUH BHEIIHETO YHEPTEeTHUECKOTO YPOBHS Y METAIJIOB U
HEMETaJJIOB?

CKOJIbKO HAapy>KHBIX DJIEKTPOHOB UMEIOT aTOMbI METAJIJIOB TJIABHBIX M MTOOOYHBIX MOATPYIIT?
B kakux popmax MOTyT HaXOJUTHCS METAJUIBI B IpUpoe?

Kak ycTpoena kpucramiueckas penerka MeTaioB?

KaxoBbl ¢pusznueckue cBOMCTBa METaLIOB?
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Kak MOXHO MOJIy4nUTh METAJIJIBI U3 UX COEAMHEHNN?

Kak BenyT ce0st aTOMbI METAJUIOB B XMMHUYECKUX PEAKIUIX U MoYeMy?

Kakue cBoiicTBa — OKHUCIMTENEN TN BOCCTAHOBUTENEH — MPOSBISAIOT METAIIIBI B
XUMHUYECKHUX PEaKIMIX?

Pacckaxxute 00 2J1€eKTpOXUMHUYECKOM psiJie HAPSKEHUH METaJIOB.

Ilepeuncnure peakiuu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIBI.

KaxoBo 3HaueHNe METasIOB B )KU3HU YeJIOBEKa?

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

Beruncaure macey pu6osst CsH; (O3, kKoTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI
MOJIYYHUTh pacTBOP ¢ Temieparypoit kunenus 100,1°C.

Kakoii u3 pactBopoB 00s1a1aeT OOJIBIIMM OCMOTUYECKUM JaBlieHHeM: coaepxaruii 0,2 Moib

AICl; nnu 0,2 mone CgH 1,04 B 1 ,Z[M3 pactBopa? Crenens quccounanuu AlCly paBna 0,75.
Beraucnure remnepatypy 3amep3anusi BogHoro pactsopa prbossl CsH yO5 ¢ MaccoBoit
noneit 3%.

Beruncaure maccy pubosst CsH (O, koTopyto ciaenyeT pactBoputs B 180 T BOJbI, UTOOBI
MOJIyYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.

Kaxoit u3 pacTBOpoB 00s1a1a€T OOJIBIITUM OCMOTHUYECKHUM JIaBJIICHHEM: cojiepkamuii 0,2 Moib

AICl; umu 0,2 mosb CgHy,Og B 1 v pactBopa? Crenens auccoumariu AlCI; pasma 0,75.

CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMHU SIBIISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKH, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOMU
KoHIeHTpanuei 1 mons/n? Kakoit metasn siBisieTcst aHOJJ0M, Kakoi katogom? Hamumnre
YpaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHOMN pEeaKlUU, IPOTEKAIOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Bbrunciure ero J/1C.

MarsueBy1o IJIaCTUHKY OIIyCTHJIM B PaCTBOP €ro coiu. [Ipu 3ToM 371eKTpOoAHBINA TOTEHIIMAT
MarHus okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).
CranaapTHBIN ANEKTPOAHBIN MOTEHIMAT HUKEN Ooblie, yeM KobanbTa. I3MeHuTes a1 310
COOTHOLLIEHHE, €CIIH U3MEPUTH OTEHLIMAJ HUKEIIS B PACTBOPE €0 HOHOB C KOHIIEHTpaIUel
0,001 Monw/m, a mMOTEHITMAIBI KOOAIhTa — B pacTBOpPE ¢ KoHIeHTpanuei 0,1 Mons/n?

Kak nmpoucxonut atmochepHast kopposust ctanu? Hanummre 31eKTpoHHbIE ypaBHEHUS
aHOJTHOTO U KaTOJIHOTO MPOIIECCOB.

Kaxk mpoucxoaut Koppo3usi HIMHKA, HAXOASIIETOCs B KOHTAKTE C KaJIMUEM B HEUTPAJIBHOM U
KHCIIOM pacTBopax. CocTaBbTE ANEKTPOHHBIE YPAaBHEHUE aHOIHOTO U KaTOJHOTO MPOLECCOB.
Kaxoit coctaB mpoayKToB KOppo3un?

MeZb HE BBITECHSIET BOAOPOJ M3 pa3daBieHHBIX KUCIOT. [Touemy? OmHako, eciiv K MeTHOU
MJIACTUHKE, OMYIIIEHHON B KHCIIOTY, IPUKOCHYTHCS IIMHKOBOM, TO HA MEIM HAYNHACTCS
OypHoe BbleneHne Boaopoaa. OOBsICHUTE 3TO SBJIEHUE, COCTABUB YpaBHEHUE aHOJAHOTO U
KaTOJHOTO IpoueccoB. Hanmummre ypaBHEHHE MPOTEKAIOIIEH XUMUYECKON PEaKLIUH.

K xakoMy TUIy MOKPBITHI OTHOCSATCS 0JIOBO Ha cTainu v Ha menu? Kakue niporeccsl OyayT
MPOTEKaTh IPU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OJIOBIHUPOBAHHBIX) CTAIU U MEH, IPU
HeNTpanabHOU peakiuu cpeasl 1 298 K? Hanummnre ypaBHeHUE KaTOJHBIX M AaHOAHBIX
peaKuum.

[TpuBeauTe mpuMepsl KATOAHBIX U aHOTHBIX MOKPBITHIA /Ui KoOanbTa. COCTaBbTE ypaBHEHUE
KaTO/AHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/1yX€ U B pPaCTBOPE COJITHOM KUCIIOTHI IPH
HapyILIEHUH LETOCTHOCTH MOKPBITHS.

Hanuiure ypaBHEHUS 3JIEKTPOJHBIX PEaKLUid, MPOTEKAIOLIMX MPU KATOIHOM 3aluTe
CTaJIbHBIX TPYO.

Kakas macca (1) rugpokcuia kaiaust o0pa3oBaiach y KaTo/a pH JIEKTPOJIU3e pacTBopa
K,SOy, ecu Ha ocHOBe BbLAeAMIOCH 11,2 11 KHUCIOpOAA, U3MEPEHHOTO IIPH H. y.?

Omnpenenure Maccy MHKA, KOTOPBIN BBIIETUTCS Ha KaTOE MPH AJIEKTPOIH3E CybdaTa
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIX0]I IMHKA Ha TOKY paBeH 50 %.



113. Kaxkas macca (r) H,SO4 o6pa3yeTcs 0kos10 HEpaCTBOPUMOTI'0 aHOJA IPU IEKTPOIIN3E
pactBopa Na, SOy, eciiiu Ha aHOZIe BbIIENSIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbIH npu

H.y? Bpruncnure Maccy BElIeCTBa, BBIIEISAIOMIETOCs Ha KaTojae. Kakne TUIbI THCTIepCHBIX
CUCTEM BBbI 3HaeTe?

114. CocraBbTe cxeMy raJlbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM AJIEKTPOIAMU SBISIOTCS
MarHueBasi U IMHKOBAs IJIACTUHKHU, OMYILEHHBIE B PACTBOPHI MX HOHOB C AKTUBHOM
KoHIeHTpanuei 1 mons/n? Kakoit metast siBisieTcst aHOJ0M, Kakoi karogom? Hanummre
YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN peaklUy, IPOTEKAOLIEH B 3TOM
raJlbBaHU4ECKOM 3JIeMeHTe, U Berunciure ero J/1C.

115. MarnueByto INIaCTUHKY OITyCTHUJIM B pacTBOP €ro cojiu. [Ipu 3ToM 371eKTpoJHBINA MOTEHIIHA
MarHusi okaszayics paBeH — 2,41B. Beraucinre KOHIIEHTPAIIUIO HOHOB MarHus (B MOJIB/J).

116. CranaapTHbII 31€KTPOJHBIN MOTEHLMAN HUKENs O0ble, 4eM KobasabTa. MI3MeHuTcs i 310
COOTHOILLEHHUE, €CIM U3MEPUTH OTEHLIMA HUKEIIS B PACTBOPE €0 HOHOB C KOHIIEHTpauei
0,001 Monw/n, a moTeHITMABI KOOAIbTa — B pacTBOpE ¢ KoHIeHTpanuei 0,1 Mons/n?

117. Kak npoucxoaut armochepHas koppo3us ctanu? Hanummure 31eKTpOHHBIE YpaBHEHUS
aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

118. Kak npoucxoaut Koppo3usi HUHKA, HAXOASIIET0Cs B KOHTAKTE C KaJIMUEM B HEUTPAJILHOM U
KuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

119. Menp He BBITECHSIET BOAOPO U3 pa3daBieHHbIX KucioT. Ilouemy? OqHako, eciiu K MEHOM
IUTACTUHKE, OIMYIIEHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOM, TO HA MEIM HAYMHAETCS
OypHoe BeeneHne Bogopoaa. OOBSICHUTE 3TO SBIEHUE, COCTABUB YPaBHEHUE aHOAHOTO U
KaTOJHOTO0 IpoueccoB. Hanmumure ypaBHEHNUE POTEKAIOIIEH XUMUYECKON PEaKLIUH.

120. K xakoMy TUIly MOKPBITUI OTHOCSITCSI OJIOBO Ha cTaiu v Ha meau? Kakue nporeccs! OyayT
MPOTEKATh IPpU aTMOC(EPHOIN KOPPO3UH Ty KEHHBIX (OIOBIHUPOBAHHBIX) CTAlId M MEU, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOHBIX U aHOIHBIX
peaKkui.

121. TlpuBenute mpUMepbl KATOAHBIX M aHOTHBIX MOKPHITUI 17151 KoOanbTa. COCTaBbTE YpaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOIIECCOB BO BIAKHOM BO3/1yX€ U B PAaCTBOPE COJITHOM KUCIOTHI IPU
HapyILIEHUH LETOCTHOCTU MOKPBITHS.

122. HanumuTe ypaBHEHUS dJIEKTPOAHBIX PEAKLUN, IPOTEKAIOUIMX IPU KATOAHOMN 3alUTe
CTaJIbHBIX TPYO.

123. Kaxkas macca (T') THAPOKCUAA Kallusi 00pa3oBasiach y KaToa MpH 3IEKTPOIU3E pacTBOpPa
K,SOy, eciu Ha ocHOBe BbAEAMIOCH 11,2 11 KHUCIOpOAA, U3MEPEHHOTO MIPH H. y.?

124. Omnpenenute Maccy IIMHKA, KOTOPbIH BBIIECIUTCS HAa KaTOJIE MPH IEKTPOIU3e cynbdara
[IMHKa B TeueHue 1 4 npu Toke 26,8 A eciii BBIXOJI IIMHKA Ha TOKY paBeH 50 %.

125. Kakas macca (1) H,SO4 006pa3yeTcst 0k0J10 HEpaCTBOPUMOTI'O aHO/1a TIPH JEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BBIIENISETCS KUCIOpo 00beMoM 1, 12 J1 u3MepeHHbIN pu

H.y? Beruncinute Maccy BEIIECTBA, BBIICISIIONIETOCS HA KaToIE.
Pexomengauuu no padore ¢ JJureparypoi
B yueOHbIX MOCOOUSX, YKa3aHHBIX B OCHOBHOM JTUTEpaType B TOW WIM UHOW MEpe PacKphITO
coJiep’KaHHE LEHTPaJIbHBIX TEM HacToslled paboueill mporpammsel. [TomMuMo u3ydeHHs OCHOBHOM
JUTEPATyphl MO JUCLUIUINHE «XHUMHUSA», CTYACHTY PEKOMEHIYETCS H3YyYHUTh JONOJHUTEIBHYIO

JIuTEpaTypy

5.2 OcoOeHHOCTH oOpraHu3amuu OOyYeHUS] [JISl JUI[ ¢ OTPAHHYEHHBIMH BO3MO:KHOCTSIMU
310POBbSI U HHBAJTU/I0B

[Tpu HEeoOX0MMOCTH 00YHAIOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUAOB (110 3asiBJICHUIO 00YYaOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B TOCTYITHbIX
dopmax ¢ yaeToM UX UHIAWBUAYAIBHBIX IICUX0(DU3NIECKHX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIIEHUSMHU 3pEHUs: B MeYaTHON (opMe YBETHYEHHBIM mpudTom; B Gpopme



AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBU1yaJIbHbIE KOHCYJIBTaIluU c NpUBJICYCHHEM
TU(dI0CYpIOTIEPEBOAUNKA; NHANBUAYATbHbBIE 3aaHHsI, KOHCYJIbTAlUU U JIp.

- 17151 ML C HapYLIEHUAMU ciIyXa: B e4aTtHoi gopme; B (hopMe 3IEKTPOHHOTO TIOKYMEHTA;
MHAVBUYaJIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlH U JIp.

- ISl JIAL ¢ HApyIIEHUSIMH ONOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi opme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs1, KOHCYJIbTALUU U JIP.

6 ®oH] OLEHOYHBIX CPEACTB /JIA NMPOBEAECHUS] TEKYLIEro KOHTPOJS M NMPOMEKYTOYHOI
arrecTauMu 00y4aroIMXCcs N0 JMCUMILINHE (MOTYJIIO0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectarmuu  oOydarommxcs Ha
COOTBETCTBUE UX TEPCOHANBHBIX JOCTHKECHUN IJIAHHUPYEeMbIM pe3ylbraraM OOy4YeHUS IO
JTUCIUTUINHE (MOJIYITIO) CO3/MaHbl (DOHABI OICHOYHBIX CPEICTB. THIIOBBIC KOHTPOJBHBIC 3aJaHUS,
METOAMYECKUE MaTepHaJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTelau, HEeoOXOAWMBbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl POPMUPOBAHUS KOMIIETCHIIUHM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpamMmBsl, npeacTaBieHsl B [Ipunoxennn 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 00eceuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenaa numepamypa

1. Pocun, U. B. O6mas u Heoprannveckas xumus B 3 7. T. 1. OOmas xumus : yaeOHUK
ns By3oB / U. B. Pocun, JI. JI. Tomuna. — Mocksa : U3marensctBo FOpaiit, 2024, — 426 ¢. —

(Beicmiee  obpazoBanme). — ISBN 978-5-9916-3816-6. — Tekct : DSIEKTpOHHBIA //
Oo6pazoBatenpHast Tuiatrgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (mara
oOpamenus: 12.11.2024).

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

aneMeHTOB : yaeOHuk aiis By30B / M. B. Pocun, JI. JI. Tomuna. — Mockga : M3natensctBo FOpaidT,
2024. — 492 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-02292-6. — TekcCT : 371€KTPOHHBIN
// O6pazoBarenpHas miatdpopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/536242 (mara
obpamenus: 12.11.2024).

3. Pocun, U. B. OOmas u nHeopranndeckas xumust B 3 T. T. 3. Xumusi p-37€MEHTOB :
yueOHuk st By30oB / W. B. Pocun, JI. JI. Tomuna. — Mocksa : U3narensctBo Opaiit, 2024. —
436 c. — (Boicmee ob6pazoBanue). — ISBN 978-5-534-02294-0. — TekcT : 31€KTpPOHHBIN //
Oo6pazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536243 (mata
obpamenus: 12.11.2024).

7.2 /lonoanumenvnas numepamypa

1. bopucos, A. H. Ananutuueckas XuMusl JIJ1sl iearoron. Pacuersl B KOJIMYECTBEHHOM
aHanu3e : y4eOHUK W mpakTukyM s By30B / A. H. bopucos, U. 10. TuxomupoBa. — 3-e u3.,
ucnp. u aon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmee obpa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snextpoHHbIH // OOpa3oBarenpHas miardopma HOpaiit
[catiT]. — URL: https://urait.ru/bcode/536758 (nara obpamenus: 12.11.2024).

2. KypbaroBa, C. B. Dnexrpoxumus : yuebnoe mocobue / C. B. Kypbartosa, E. E.
Ounkensiteitd, P. B. lagurynun. — Camapa : Camapckuii yausepcuter, 2022 — Yacts 1 :
PaBHOBecust B pacTBopax 3yeKTpoauToB. I'ereporennsle paBHoBecust — 2022. — 116 ¢. — ISBN
978-5-7883-1743-4. — Texkcr : 37eKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs cCHCTEMA. —
URL: https://e.lanbook.com/book/336566 (nara ob6pamenus: 30.09.2024). — Pexxum goctymna: as
aBTOPHU3. MOJIH30BATENIEH.

3. Ps6os, B. JI. Xumus vedtu u raza : yuebnoe nocodue / B.JI. Pa6oB. — 3-¢ u3zn., ucmp.



u nmon. — MockBa : MH®PA-M, 2024. — 311 c. — (Beicmiee oOpazoBanme). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponHsidi. - URL:
https://znanium.ru/catalog/product/2145088 (nara oOpamenus: 18.11.2024)

4. Cemyxun, C. II. Xumus vedtu u raza st reosioroB : ydednoe nocooue / C. II.
Cemyxun. — Tiomens : Tiom['HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — Texkcr :
AIIEKTPOHHBIN // Jlanb : 3IIEKTPOHHO-ONOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/138261 (mata oOpamenus: 30.09.2024). — Pexum goctymna: uis
aBTOPU3. MTOJI30BATEIICH.

5. Tymukun, E. M. Xumusa B cTpourtenscTBe : ydeOHoe mocoOue st By30B /
E. . TynukuH. — 2-e u3A., ucnp. u gon. — Mocksa : M3garensctBo FOpaiit, 2024. — 180 c¢. —
(Bbiciuee oOpasoBanue). — ISBN  978-5-534-04152-1. — Tekcr : 5SIEKTpOHHBIMA //
Ob6pazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538328 (mata
obpamenus: 12.11.2024).

6. Xumus. Paznen «Opranudeckas xumus» : yuebHoe nocooue / M. B. Temepera, M. H.
KoxxeBuna, E. A. Ckynaea, C. b. JloBunenkas. — Omck : Omckuit [AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 3neKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CHCTeMa. —
URL: https://e.lanbook.com/book/407573 (mara ob6pamenus: 30.09.2024). — Pexxum goctyma: amis
aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcovt ungpopmayuonno-menekommynukayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 06azl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbLE
cucmemul (npu HeoOX00UMOCMU):

IToctHayka — unTepHeT-)KypHan o Hayke. URL: https://postnauka.ru/
O6pasosatenbHas miatdopma "FOPAUT"
XuMuK caiit o xumun. URL: http://www.xumuk.ru/
DnexTpoHHO-0nbnnoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-OnbnoreyHas 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 "Koncymerant Ilmoc" - Pexxum mocryma:

http://www.consultant.ru/

8 MarepuajJbHO-TeXHHYECKOEe o0ecrnedyeHne IUCHMIUIMHBI (MOAYJsA) W IepevYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCTIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMCcHuIIinae (MOayJ10), BKJIOYasi NepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYI0BAHUE:

- [Ipoekrop

- AkBaguctusuisitop PHS AQUA 4

- Becsl anammtnaeckue BJI-210

- Nonomep M-500 6a30BbIit

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

IIporpamMmHOe 0OeCIIEUEHHE:
- 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

15.03.04 «ABTromatuz | OIIK-1 : [Tpumensts ecrectBeHHOH | OIIK-1.2k : Mcnionb3yeT ecTeCTBEHHOHAYUHBIE M
alus TEXHOJIOTHYECKH | ay4yHbIe M OOIICHH)KCHEPHbIE 3HAHW | €TOABI M MOJICNIM B TEXHUYECKUX IPUIOKEHHSX, B
X TIPOLIECCOB ¥ IPOU3B | 5, METOIBI MATEMAaTHUECKOTO AHAIU | BIJEIAET KOHKPETHOE COJIEPKaHUE B MPUKIIaJHBIX
OJICTB» 3a ¥ MOJICTIMPOBAHMUS B IpodeccHoH | 3amadax
(B-AT) AJIbHOM JIESITEIbHOCTH

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs

Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerenuus OIIK-1 «I[IpuMmeHsATh ecTeCTBEHHOHAYUHbIE U OOLIEMHKEHEPHbIE 3HAHUS,
METO/bl MATEeMaTUYECKOTI0 aHaJIN3a U MOJICIMPOBAHUS B TPO(ECCUOHATILHON 1EATEIIEHOCTI

Ta6muia 2.1 — Kputepuu O1IeHKH UHIUKATOPOB JTIOCTUKEHUS KOMITETCHIINH

Pe3ynbTaThl 00yUeHHs 1O AUCIUTLTHHE
K T
Kox u popMynupoBKka HHIUKAT " Kpurepuu orieHuBaHust pe3yJibT
opa JOCTHKEHUS KOMIIETEHIINH on o aToB O0YYCHUS
pe PesynbraT
3 pe
3_
Ta
Ta
OIIK-1.2k : Ucnonb3yet ecrecTt OOBACHSET: COCTaB, CTPOCHUE U
BEHHOHAYYHBIE METOIBI H MOJIE XAMHYECKHE CBOMCTBA KHCIIOT,
JIY B TEXHUYECKUX TPUITOKEHHS OCHOBAHUH, OKCUIOB, aM(pOTep
X, BBIIEIIIET KOHKPETHOE CO/IEp HBIX COCIUHEHMH, COJIEH; aTOMH
(yHIaMECHTANBHBIX Pa3IeoOB XU
JKaHHe B MPUKIAIHBIX 33/1a9ax 0-MOJIEKYJISIPHOE YUEHHUE; CTPOE
P 30 | Muu B 00beME, HEOOXOIUMOM [
HUE aTOMa; IEPUOJAUUYECKYIO CH
pi| aH | JII OCBOCHHS XMMHUYECKUX OCHO
CTEMY 3JIEMEHTOB; TEOPHIO PacT
1 e | BTIPU pEIICHUH MPOPEeCcCHOHAT
BOPOB; OCHOBHBIE 3aKOHOMEPHO
BHBIXD 33724
CTH MPOTEKAHUST XUMHUECKUX TT
POLIECCOB; KUCIOTHO-OCHOBHEIE
1 OKHCIUTEIbHO-BOCCTAHOBUTE
JIbHBIE CBOMCTBA BEIIECTB




N T4 g

CH
uec

JleaTh NpoCTeHIlIne OLEHKU U
pacueTsl Ui aHaJIu3a XUMUYeC
KHUX SBJICHUM B UCIIOJIb3yEeMOU a
MMapaTrype U TEXHOJIOTHYECKUX
rpolieccax

aHAJIU3UPYET IPOCTHIC BEILECTB
a M HCCleAyeT XUMUYECKHe Ipo
L[ECCHI HCIONB30BAaHUEM CTaH/a
PTHBIX METOJHK; OOBACHSET XU
MHUECKHE CBOWCTBA aTOMOB B 3
ABUCHMOCTHU OT CTPOCHHS UX 31
EKTPOHHBIX 000JI09€eK; IPOBOIN
T pacdeThl KOHLIEHTpalUH pacTB
OpOB PA3JIMYHBIX COCIUHEHUH,
ompezenseT U3MEHEHHE KOHIIEH
Tpaluit Ipyu IPOTEKAHUU XUMHU
4EeCKUX pEeaKluil; onpenenseT T
€pPMOJMHAMUYECKHE XapaKTepH
CTHKH XUMHUYECKUX PEaKIIUH U
PaBHOBECHBIE KOHIICHTPALlUU BE
IIECTB, IPUMEHSAET npuHnu Jle
-IlTaTenpe K XUMUYIECKHM PaBHO
BECHSIM; UCTIONIb3YET BETUINHBI
KOHCTAHT JUCCOIHMAINHU JUIA Xa
PAKTEPUCTUKHU CUIIBI DTIEKTPOIIU
Ta; COCTABIISIET ypaBHEHHsI OKHC
JIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxuii METOIOM IEKTPOHHO-
HMOHHOTO 0ayaHCca; COCTaBIISIET 3
JIEKTPOXUMHUYECKHE CUCTEMBI; C
OCTaBJIIET YPaBHEHUs peakLuit
3JIEKTPOIN3a PACTBOPOB U PaCI
JIaBOB COJIEH; BBINOIHSET pacye
ThI 3JIEKTPOJIHBIX TIOTEHIUANOB,
ANEKTPOABHKYILEH CHIIBI (3.]1.C.
) TabBAaHMYECKHUX HJICMEHTOB.

W o

aB
bI

BBITOJIHEHHSI OCHOBHBIX XUMUUE
CKUX JTa0OPaTOPHBIX ONeparuit

BBIIIOJIHAET OCHOBHBIE XUMUYEC
KHe Jab0paToOpHBIE OIEPaLHH;
olpezieieHHe COCTaBa, IapaMeT
POB ¥ CBOMCTB XUMHUYECKHX CHC
TeM, 0€30MacHOTO 0OpaIeHHs C
XMUMHYECKHMHU MaTepUaiaMu C
YYETOM UX (PH3UICCKUX CBOWCT
B.

TaGnHua 3aIOJIHACTCA B COOTBCTCTBHU C PaA3ACIiOM 1 PaGoueit nporpamMmbl TUCHUIIJIMHBI

(Moyst).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabnuua 3 — [lepedeHpb OLIEHOYHBIX CPEICTB MO TUCHUIUTMHE (MOIYIIIO)

KonTponupyemsle minanupyemsie pe3y

JBTATHl 00yIEeHUS

Konrtponupyemslie TeMbl

HaumeHOBaHHE OIICHOYHOTO CPEACTBA U TP
encrasienue ero B ®OC

JUCLIUITIMHBI

Tekyuii KOHTPOIIb

IIpomesxyTouHas at
TeCTaIus

3aouHas popma oOydeHHUs

P/l

3HaHwue : QyHAaMEHTAIbH
BIX pa3ZIcOB XUMHH B 00be
M€, HEOOXOIUMOM ISl OC

BOEHHS XUMHUYECKHX OCHO
B TP peIICHUM podeccu
OHAJILHBIXD 3aJ1a4

CobecemoBaHue Tect
1.1. BBeaeHne B JUCLMILT
uny. Knaccer HeoPraHI/me Tecr Tecr
CKHUX COCAUHCHHI




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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