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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
KOMIIETCHLIUU
TaTa
23.03.03 OIIK-1 : Cnocoben OIIK-1.1k : Pl 3HaHue | (PyHIAMEHTAIBHBIX
«Oxcmyatanus | NPUMEHSTh [Ipumenser pas3ieoB XUMHUU B
TPaHCHOPTHO- €CTECTBEHHOHAyUYHbIE | €CTECTBEHHOHAYYHbIE 00beMe, HEOOXOJUMOM
TEXHOJIOTUYECKHX | U OOUICHH)KCHEPHBIC | 3HAHHA Kak U1l OCBOEHUS
MalIvH 1 3HAHMS, METOJIBI COBOKYITHOCTh XUMHYECKHX OCHOB IIPH
KOMIUIEKCOB) MaTeMaTHYECKOTO TTO3HAHMS peneHnn
(B-5M) aHanu3a u 00BEKTUBHBIX po(heCCHOHATBHBIXD
MOJICTTHPOBAHUS B 3aKOHOB IIPUPOJIBI U 3a71a9
npo¢eCcCrOHaNbHOM COJEHCTBYET UX P2 | Ymenue | menats mpocreiimue
JEeSITeTbHOCTH MIPAKTUIECKOMY OLIGHKHU M PacyeThl ISt
UCIIOJIb30BaHMIO IS aHaIM3a XUMHYECKHX
peLeHus SIBJICHUH B
podeccCHOHATBHBIX UCIIOJIb3YEMO
3amaq ammaparype u
TEXHOJIOTHYECKHX
poreccax
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 | emxocTb
Hazsanue OITOIT ®opma Yactb (020) Bueaynu- Popva
o0yye- HIH Kype AynuropHas CPC aTTec-
BO Y11 300 TOpHAasI
HHA ( > 3.E.) Bceero Tanun
0300)
nek. | mpak. | ma6. | ITA | KCP
23.03.03
DKcIuTyaTanus
TPaHCIIOPTHO- 300 BB 1 2 9 4 0 4 1 0 63 3
TEXHOJOTHYECKHUX
MalluH 1
KOMIUICKCOB

4 CTpyKTYpa M cofepKaHue JUCHHUIIMHBI (MOLYJI51)

4.1 CTpykTypa iMcuuILIMHbI (Moayas) Aas 3P0

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

Tabmuma 3.1 — Pa3genbl nucuumuiiHbl (MOIYs), BHIBI YYEOHOW JEATEILHOCTH 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 | Kiaccwl HeopraHuueckux P11, P12 2 0 0 12 CobecenoBanue
COEIMHEHUN
y | ATomno-vorexympHoe PIl1, PII2 0 0 0 12 CoBecenoBanne
y4eHue
CrpoeHue atroma u
3 | mepuoauyeckas cucrema P11, P12 0 0 0 12 CobecenoBanne
JI.. Menpneneera
Teopust pacTBOpOB.
OCHOBHBIE 3aKOHOMEPHOCTH PA1, P2,
4 MIPOTEKaHUs XI/IMI/I‘«ICCII)G/IX P12, P/13 0 0 2 12 Cobecenosanne
MIPOIIECCOB
OKHCIUTETBHO-
BOCCTaHOBUTEIbHBIC U P11, P12,
> 3JIEKTPOXUMHUYECKHE P12, P/13 2 0 2 15 Cobecenosanne
IIPOLECCHI
Hrtoro no Tadsmue 4 0 4 63

4.2 CopnepsxaHue pa3iesioB U TeM JUCHUILTUHBI (MoayJas) niasa 3dO0

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuyeckux coeouHeHuil.

Conepxxanue Tembl: Benenne B qucuuruuny. [Ipeamer, 3anaun u metonbl xumuu. [Ipocteie
U cioXHBIe BemecTBa. Kimaccudukarus mpocThiX U CIoXHBIX BemecTB. Oxcuapl. Kinaccudukarms
okcuioB. HeconeoOpasyromue u coneodpasyromue okcuasl. Kimaccudukanus coneoOpa3yronmx



okcuoB. [lomydyenue u xuMudeckue cBoiicTBa okcuaoB. OcHoBanus. Kiaccudukarus ocCHOBaHHM.
[Tonmyuyenne ocHoBaHMi. XHMMHMUYECKHE CBOWCTBA IIEIOYEH, HEPACTBOPUMBIX M aM(pOTEPHBIX
ocHoBanuil. Kucnorel. Knaccudpukanuss kucnot. Ilomydenuwe kucinor. XMMHYECKHE CBOMCTBa
kucnot. Comu. Kiaccupukamus coneit. CpenHue, Kucibie, OCHOBHBbIe comn. CrocoObl HX
NOJy4YeHHUs U Xumuueckue cBoiictBa. KommiuekcHble coennHenus. X oOpa3oBaHue u cTpoeHHe.
BHyTpenHss u BHELH:S chepbl KOMITJIEKCHOTO coeinHeHHsl. CBSA3b XMMUHU C IPYTUMHU HayKaMH.

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEeXHOJOrMM: JIEKIMOHHOE 3aHATHE: AaKTHBHAs JIEKUUSA C MCIONb30BAHMEM IPE3CHTALNM.
CamocrosiTenbHast paboTa.

Bunpl camMocTOATENbHONH TIOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ auTeparypoid.
Brinonnenne KOHTPOJIbHON PabOTHI.

Tema 2 AmomHo-monexynapHoe yuenue.

Conepxanue TeMbl: BemectBo. Bunbl xumndeckux peakunii. OCHOBHbIE IOHATHS U 3aKOHBI
XUMHUHU. ATOMHO-MOJIEKYJIIpHOE yueHHEe. ATOMHasi U MOJIEKylIsspHas Macca. Mouib, MoJIspHas Macca
BEIIECTBA, B3aMMOCBA3b MacChl, KOJIMYECTBA W MOJSPHOM Macchl BeIIeCTBA. XWUMHYECKHA
HKBUBAJICHT, (DAKTOp AKBUBAJIEHTHOCTH, YHCJIO SKBUBAIEHTHOCTH. DKBHUBAJICHT U MOJIIpHAs Macca
HKBHUBAJIEHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBHUBAJICHTOB.

@opMBl U METOABI TPOBEACHHS 3aHATHH MO TeMe, MNpUMEHseMble 00pa3oBaTeIbHbIC
texHosorun: CamoctosiTensHas padora.

Bunpl camMocTOATENbHONH TOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ JuTeparypoi.
Brinonnenue KOHTPOJIBEHON PabOTHI.

Tema 3 Cmpoenue amoma u nepuoouvecxkas cucmema J{.1. Menoeneesa.

Cognepxxanrie TeMbl: OCHOBHBIE JTamlbl W JUAJEKTUKA Pa3BUTUS MPEJICTABICHUNA O
CYILLIECTBOBaHUM M CTPOEHMHM aToMoB. CTpoeHHE aTOMOB: PO, JIEKTPOHBI, X 3apsa] U Macca.
KBaHTOBBIN XapakTep U3Iy4YeHUs M MOMIOIIEHUs 3Hepruu. YpaBHenue Ilnanka. KopmyckynspHo-
BOJIHOBOM Ayanu3M MUKpodacTull. JlyanusM 3J€KTPOHOB U IIPUHLMII HeolpeneiaeHHocTH. [lonarue
opOuTanu. DJEKTpOoHHOE 0oOnako. KBaHTOBBIE umMcla: TIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIBHOE,
MarHMuTHOE, CITMHOBOE KBaHTOBOE uncio. Popma s-, p-, d-opOutasieid. DNeKTpOHHAS U JIEKTPOHHO-
rpaduueckass ¢opmbl cTpoeHus aroma. [lopsgok 3amojiHeHHUss aTOMHBIX opoOutaneid. [IpunHnmm
[Taynmu. IlpuHnun HaumeHblied 3Hepruu (mBa mnpaBwia Kireukockoro). Ilpuamun ['yHna.
Ilepnonnueckuit 3axkoH .M. MenneneeBa u ero TpakTOBKA HA OCHOBAHWM COBPEMEHHON TEOPUHU
CTpPOEHHUS aToMa. ATOMHO-MOJIEKYJSIDHOE Y4eHHe. XUMHYEKcas CBsSI3b M CTPOEHHUE BEIECTBA.
OcHoOBHbIE BHIIbI XUMHUYEeCKOW cBsi3U. KoBasieHTHast cBA3b. [lonsipHasi, HemoussipHas, MpUMEpHI.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa3oBaHus CBs3u. HackllaemMocTh KOBaJEHTHOW CBSI3H,
HanpaBJeHHOCTh. VMOHHAs CBSI3b KakK NPEAENbHBIN Cilydail MOJApU3alUM KOBAJIEHTHOM CBSI3HU.
['mOpuanszanus atoMHbIX opobutaneil. Tunbl ruOpuanzanuu. [IpocTpaHCTBEHHOE PaCHONOKEHUE
aTOMOB B MOJIEKYJIax.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
texHonorun: CamocrosTenbHas paboTa.

Bunpl camocTOATENbHONH TIOATOTOBKM CTYACHTOB IO Teme: Pabora ¢ mauTeparypoid.
BrinmonHeHne KOHTPOIBHOM PabOTHI.

Tema 4 Teopua pacmeopos. OcHOBHbIE 3AKOHOMEPHOCMU NPOMEKAHUSA XUMUYECKUX
npoyeccos.

Copnepxanue Tembl: PacTtBopbl. (OCHOBHBIE OINpEAENEHUS: PacTBOpP, PaCTBOPUTEINb,
pacTBopeHHOE BeliecTBo. PactBopumocTs BemecTB. HackimenHslid pactBop. CriocoObl BRIpaXKeHUS
KOHIIEHTpAaluu pacTBOpoB. I'naparHas teopus pactsopos .M. MenneneeBa. DHepreTuka mnpouecca
pactBopeHHsi. OCHOBHBIE TOJIOKEHUSI TEOPHH 3JIEKTPOJIUTHYECKON nuccounanuu. PaBHoBecue B
pacTBopax AJEKTPOJUTOB. DIJEKTPOIUTHYECKAss JOUCCOLMAlUi BOAbl. bydepHble cucTeMsbl
(kapOoHat-rHapokapOoHaTHass OydepHas cucreMa MHPOBOro OKeaHa, IMOYBEHHBIE Oy(epHbIE
cucreMsbl). ['maponu3 comelt. XuMuueckass KWHETHKA U KaTanu3. CKOPOCTh XUMHUYECKOW PEaKIUU.



Hctunnas u cpeusis. akTopsl, BIUSIONINE HA CKOPOCTh peakinu. KuHetnyeckas KiacCupuKanus
peakmmii. [ToHsITHE O TIOPSIIKE MOJEKYISIPHOCTH peakiuu. KOHCTaHTa CKOPOCTH PEaKIiy MEPBOTO
nopsiKa. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT TeMIepaTypbl. AKTUBHbIE MoONeKynbl. [loHsTHE 00
SHEpPruM axkTuBaluuu. YpaBHeHHe AppeHuyca. [lonstue o xkatanuze. MexaHusMm JeHCTBHS
karanu3aTopoB. Ilonsarue o xumuyeckom paBHOBecuH. CMelIeHHE PaBHOBECHUS NMPU HW3MEHEHUU
KOHILIEHTpaluu, Temmeparypbl, agasneHus. [lpuamun Jle—Illatense. OCHOBBI XUMHYEKCON
TEPMOJMHAMHKH. 3aKOH COXPAHEHUS OJHEPTUU. BHYTpEHHss »HEprus, Temiora W padoTa.
MatemaTtuueckoe BBIpaKEHUE MEPBOrO Havajga TEPMOAMHAMUKH B pasHbIX ycinoBusax (V=Const,
p=Const). TeruoBoit 3¢ dekr peaknmu. 3akoH Iecca u ero cneactBus. CTaHAAPTHBIC TETIOTHI
oOpa3oBanusi u cropanusa. OOpartumble u HeoOpaTumble mpouecchl. DopMylIHpoOBKa U
MaTeMaTHYECKOe BhIpaKEHUE BTOPOTo Hauaja TepmoanHaMuku. [lorstue 06 suTponuu. [lonarue o
TEPMOJMHAMHYECKUX MOTeHIManax. JHeprus lenpmromnbia. DHeprus [ubb6ca. Mcmonb3oBanue
ATUX PHEPTHM ISl ONpeielIeHHs HallPaBJICHHOCTH MpoLiecca.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
texaosioruu: CamocrosTenbHas padbora. JlabopaTopHoe 3aHsTHE - TabopaTopHas padoTa.

Bunael camocTosiITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: PaboTra ¢ muTepaTypoil.
[ToaroroBka k maboparopHoit padore "Peakiuu noHHOro oOMeEHA" - OTBETHI Ha KOHTPOJIBHBIC
BOTIPOCHI (HAITMCAaHHE TEOPETHUYECKOM YacTH OT4YEeTa) METOJMYECKUX YKa3aHWH; IOATOTOBKA K
AKCIIEPUMEHTAJIbHON YacT paboThl. BhIMOTHEHNE KOHTPOIBHON paOOTHI.

Tema 5 OxkucaumenbHo-60CCMAHOBUMENbHBIE U INEKMPOXUMULECKUE NPOYECCHI.

Copnepxanne Tembl: OKHCIUTENbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). VYpaBauBanwme
OBP. Tumer OBP. O6mme cBoiictBa mMeTaiuioB. DOpMbl HAXOXKJEHUS METAJJIOB B IIPHUPOJE.
duszuueckue cBoiicTBa MeTauioB. Kpucrtamnmdeckas pemietka MeTainaoB. OCOOEHHOCTH CTPOECHHS
aTOMOB MeTasuloB. Pasznuuue B CTPOCHMM BHEIIHEIO0 IHEPreTUYECKOr0 YpPOBHS y METAIOB M
HEMETa/UIOB. ATOMBI METAJUIOB TIABHBIX M MOOOYHBIX moarpynm.llomydeHne meramioB w3 HX
CoeMHEHU. XUMHUYECKHE CBOMICTBA METAUIOB. OJEKTPOXMMUUYECKHN psiie  HaNpsHKEHHUM
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YeJIOBEKAa. OJIEKTPOJHBbIC IMOTEHUHUANbl. MexaHu3Mm
BO3HMKHOBEHHUSI DJIGKTPOJHOTO TMOTeHIMana. BomopoaHslii snekTpol. Psan  cranmapTHBIX
ANEKTPOJHBIX IOTEHUUAJIOB MeTaioB. ['anbBanuueckuit snemeHt. Omnpenenenue IJC
rajibBaHn4YecKkoro areMenta Jlanmans-Axoou. Kornenrparumonnsie menu, pacuet 3/1C mo ¢popmyre
Hepucra. Kopposus meramioB. Buabl koppo3un. AHOJIHBIE U KaTOJHBIE MPOIECCH, POTEKAIOIINE
MpU DJIEKTPOXUMHUYECKOH KOPPO3UU METaIOB. BOMpOChl 3KOJOTWH, CBA3aHHBIE C KOppO3UEH
MeTauioB. Mepsl 00phOBI C KOPPO3UEH: aHOMAHOE MOKPHITHE (OIMHKOBAHHOE JKEJe30), KaTOAHOE
MOKpPBITHE (Ty>KeHoe >kene30). llporexTopHas 3ammuTa. Dnektponu3. CyIIHOCTh 3IIEKTPOIHU3A.
DJIEKTPOIN3 PACIIaBOB U PACTBOPOB. DJEKTPOJIM3 C HEPACTBOPUMBIM aHO/IOM. 3akoHbl Dapajes.
[IpakTHyeckoe NpUMEHEHUE IIEKTPOIIU3a.

@opMBl M METOABI TPOBEACHHS 3aHATHH MO TeMe, NpPUMEHsEeMble O0pa3oBaTeIbHBIC
TeXHOJIOTHH: JICKIMOHHBIE 3aHSATHS: aKTHUBHAsA JICKIUS C HCIOJb30BAHUEM IPE3CHTAIIUM.
CamocrosTenbHas pabot. JJaboparopHoe 3ansiTue - 1aboparopHas padoTa.

Bunbl caMocTOsTENbHONH TOATOTOBKH CTYACHTOB 1o Teme: PabGora ¢ muteparypoil.
[TonroroBka k mnabopatopHoit pabGore "OnekTponus" - OTBETbl Ha KOHTPOJIbHBIE BOMPOCHI
(HamucaHWe TEOPETHUYECKOM YacTH OT4YeTa) METOAMYECKUX yKa3aHWW; TMOATOTOBKA K
HKCIIEPUMEHTAIBHOM YacTh paboT. BeINonHeHne KOHTPOIEHON PaOOTHI.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH MO0 U3YYCHUIO U PeaTu3alui JUCHUIIIMHBI
(Monay.Jis1)

5.1 Mertoauyeckne PEKOMEHIANMH OOyYAINMMCH 10 H3YYCHHK0 [UCHUIUIMHBI H 10
o0ecrneYeHNI0 CAMOCTOATEILHOI padoThI

CamocrosTenbHas paboTta BiiIodaeT paboTy ¢ y4yeOHOW M HaydHOM JIMTepaTypol Hpu



MOJATOTOBKE K JIa0OpaTOpHBIM paboTaMm, JEKIUsIM H K 53k3ameHy. CamocrosiTenbHass pabora
NPOBOTUTCS C  [ENBIO: CHCTEMATH3allid W 3aKpEIUICHWs, YDIyOJeHWsT W  pacIIupeHUs
TEOPETUYECKMX 3HAHUM UM MPAKTHUYECKUX YMEHUH, NpUOOpeTaeMbIX CTYAEHTaMH B XOJ€
ayJUTOPHBIX 3aHATUH; (OPMHUPOBAHUS YMEHHH NCTIOIB30BAThH CIIEHUAIBHYIO JTUTEPATYPY; PA3BUTHS
MO03HABATEJIbHBIX CIIOCOOHOCTEHN M aKTUBHOCTHU 00yUaronmxcs; GopMupoBaHUs CAMOCTOSTEIbHOCTH
MBILUIEHHUS, CIIOCOOHOCTH K CaMOPa3BUTHUIO, CAMOCOBEPLICHCTBOBAHUIO M CaMOpeau3alii;
pa3BUTHS HCCIEIOBATENLCKUX YMeHHHA. CamocTosATenbHas padoTa NMpU H3YYCHHH JAUCHUTUINHBI
nojpasensercs  HaTpu Buma: 1) ayauTopHas caMoCTOsiTeNbHas paboTa (BBIIOJHEHHE
nabopaTopHBIX paboT); 2) caMoCTosTeNbHAs paboTa MO KOHTPOJIEM MpernojaBaTes (IJIaHOBBIE
KOHCYJIBTAIINH, 3a4eT); 3) BHEayIUTOpHAst CaMOCTOSTEIbHAS padoTa MPU BBIMOJHEHHH CTYJACHTOM
JOMAIlTHUX  3aJaHuil  y4eOHOro M  TBOPYECKOTO  XapakTepa (MOATOTOBKA K  JIEKIIUAM,
WHIMBUYaIbHbIE PAa0OThI MO OTIEIBHBIM pasfesiaM COACPKAaHUS JUCIUIUIMHBI, MOJATOTOBKAa K
3auery).

Jlis MOAroTOBKM K J1a0OpAaTOPHBIM 3aHATUSM HEOOXOIMMO HCIIOJIb30BaTh METOAMYECKHUE
yKa3aHUs K BBIMOJHEHUIO J1a00paTOpHBIX paboT. Kakaplii paszgen MeTONMYEeCKHX YKa3aHWi
3aKaHYMBAETCS MEPEUYHEM KOHTPOJIBHBIX BOIMPOCOB, HA KOTOPbIE HEOOXOJUMO OTBETUTH MUCEMEHHO
¥ 0pOpMHUTH B OTYET B BUJE TCOPETUUECKOH INIaBbl K KOHKpETHOM JlaboparopHoii pabore (ImaBa 1
TeopeTuueckas 4acTb).

CrylieHT 3alMiaeT 0T4YeT HHANBUIYAIbHO.

JlomycKkoM K BBITIOJIHEHHSI JIAOOPATOPHBIX PadOT SBISETCS MPOXOXKACHUE MHCTPYKTa)xa I10
TexHHKe Oe3zomacHOCTH (1-e 3aHsTHE) U 3HAHUE TEOPUHU U XoAa sKcmepuMeHTa. CTyaeHT JOJKeH
ObITh TOTOB K KaXIOMY 3aHATHUIO - BBINOJHSAET TEOPETHUECKYIO YacTh U 3alllMINaeT ee Iepes
MPOBEICHUEM IKCIIEpUMEHTa (OTBEYAET YCTHO Ha BOTIPOCHI).

JlaboparopHas paboTa BBITIOJIHSAETCS CTYACHTOM B ayAuTOpuu. Pe3ynbratel jmabopaTtopHOit
paboTel odopMISIFOTCS B BUAE OTAeNbHONW miaBel (ITaBa 2 DkcrnepuMeHTanbHAas 4YacTh).
DKcriepruMeHTalTbHAsl YacTh BKIIIOYAET XOJ palOThI, pe3ylbraThl OMbITa (TIOATBEPIKIAIOTCS
XUMHUYECKUMHU PEAKIUSIMU, pacueTaMu ), HaOIIOICHUS U BBIBOIBL.

JlaGopatopHast paboTa pa30duBaeTcsi Ha HECKOJIBKO ITAIOB:

I - Kamepanphsriii otan 1 (TutaHupoBaHKE) - a) TIOCTAHOBKA IIeJIel U 3a7a4d padoThl, MOA00D
JUTEpaTypbl M HaNHUCaHHE TEOPETHUECKOH YacTH OT4eTa, C MCIOJIb30BAaHHEM KOHTPOJIBHBIX
BOIIPOCOB 110 TeM€; 0) cocTaBIeHHE MJIaHa pabOoThI (IPELyCMOTPEHHOIO METOIUKOM); B) MOJIy4EHHE
JIOTTYCKa K BBHITIOJHEHUIO JIa0OpaTOPHOH paboThI.

I — Kamepanpubiii »3Tanm 2 (3KCHEPUMEHTANBHBIA) — a) BBIIOJIHEHHE paboT
(IpeyCMOTPEHHBIX METOAUKOW); 0) o00paboTka pe3yabTaToB aHATUTHYECKOTO OIMpPEACIICHUS
(BBIpa’KEHHE PE3yIBTAaTOB Yepe3 KOJI-BO, MACCy, KOHIIEHTPAIIMIO, MAaCCOBYIO JIOJIO BEIECTBA U TIp.,
COIIACHO  METOJMKE); B) TPOTOKOJUPOBAHHE HAOMIONECHUH, (OPMYTUPOBKA BBIBOJIOB; T)
MOJIFOTOBKA OTYETA.

I — 3amuTa oTyeTa (MHAUBHUIYAIIEHO).

KoHTpoaibHbIE BONMPOCHI ISl CAMOCTOSATE/bHON OlleHKH KayecTBa OCBOEHHUs y4eOHOit
AUCHHUILINHBI

Yro takoe okcuapl? Kak ux kimaccupuuupyroT o XMuMHYECKUM CBOCTBaM?
UTto Takoe THAPOKCHUIBI?

Knaccudukanus ruipokcuos.

YTo Takoe OCHOBHOCTb KUCIJIOTBI, KHCIIOTHOCTh OCHOBaHUS?

[atite onpenenenue conu. Knaccuduxamus coyei.

Kakue kucinotsl 06pa3yroT Kucibie coyn?

Kakue ocHoBaHMsI 00pa3yOT OCHOBHBIE COJIN?

XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJia?

[IpocTblie U cioXKHbIE BemiecTBa?

Xumuyeckue GopMyJIibl BeIecTB?

3aKOH NOCTOSIHCTBA COCTaBa?

OTtHocuTeNnbHAsI aTOMHAsI U MOJIEKYJISIpHAs Macca, MOJIsipHas macca?
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[TocTostnHast ABoraapo?

[Tepuonnueckuii 3akon MeHaeneena?

3akoH ['eli-Jlroccaka?

3akoH ABoraapo?

Mousipablii 00beM raza?

VYpasuenue Kinaiinepona?

VYpaBuenne Menneneena?

Hanummre nosHpie 31eKTPOHHBIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSAIKOBBIM
HoMmepoMm 17 u 25.

HaruuiuTe 51eKTpOHHbIe KOH(GHTYPAIMK aTOMOB XJI0pa M Mapranma u noxos Cl™ u Mn>*,
Hanwummre snmexkTpoHHyI0 KOH(pUTrypamuto aToMoB (ocdopa u BaHaaus. SBIst0oTCS I OHU
aHayioramu?

Hanummre 351eKTpoHHY0 KOHPUTYpauio Oepuilins U yKaKuTe JeMeHThI-aHanoru. Kak
M3MEHSIOTCS CBOIMCTBA aHAJIOTOB C YBEIMUEHHEM HOMEpa nepuosa?

[TpuBeauTe >1MeKTPOHHYIO KOH(Urypanuto Kaiaus. [lokaxkute, Kak U3MEHSIOTCS CBOMCTBA
3JIEMEHTOB MEPHOA, B KOTOPOM HAXOAUTCS KaJINH.

Hanummre snekrponnsie koHurypanuu atoMoB Fe u F, a Takxke nonos Fe 2 Fe3TuF-
VYkaxure, y KaKux U3 HIKE TPUBEACHHBIX MOJIEKYJI XUMUYECKHUE CBSI3U UMEIOT TOJISIPHBIN
xapakrep: F,, CO, H,.

YKaxuTe MociIeJ0BaTeIbHOCTh BO3PACTAHUS dIIEKTPUIECKOT0 MOMEHTA JUTIONS Y CBsi3ei: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenute BaJICHTHOCTH Hoa u pochopa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.
YKa)HTe MeXaHU3M 06pa3oBanus cBsseii B moHe rugpokconus H;0". Kakyro BaneHTHOCTD

HMMEET KUCIIOPO B TOM HOHE?

Kakyto npoctpancTBeHHYI0 KOH(pUrypanuto umeroT moisiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj3, H,Te, CF4, GeHy, PCls, SBrg? Kakue u3 3TuX MoseKyJ1 NOISPHBI?

OCHOBHBIE CBOWCTBA MPOSIBIISICT BBICIITUI OKCHUJT DJIEMEHTA: Cephbl, a30Ta, Oapws, yriepoaa?
Kak u3meHs1oTcsl CBOMCTBAa THAPOKCUAOB, 00Pa30BaHHBIX METalIaMU TTIaBHOM moArpymisl 11
IPYIIIBL, IPU YBEIHMUSHHUH 3apsijia siipa aTOMOB?

H3mennTces nu cpoiictBa BemiecTs B psaxy NaOH — Mg(OH) , — AI(OH);?

Yem 00ycnoBieHa auioTponus?

B yem 3akmtogaroTcst cBolicTBa aM(OTEPHBIX THUIPOKCHUIOB?

YeMy paBHA MOJISIpHAsi KOHLIEHTPAIMs SKBUBAJICHTa, MOJIApHAast KOHIIeHTpauus 1 TuTp 20 %
pacTBopa cyibhara Maraus?

Kakoii 00beM pacTBOpa CepHO KHCIOTHI IOTHOCTHIO 1,8 I/cM® ¢ MaccoBoii roreii H,SO4

88 % Haz0 B3ATH JJIs1 IPUTOTOBJICHUSI pacTBOpa KUCIOTH 00beMoM 300 cM3, wotHOCTHIO 1,3
r/cM> i MaccoBoit 1oeit H,S0O4 40 %?

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

Peakiuu noHHOro oOMeHa YT /10 KOHIA B pe3yJibTaTe 00pa3oBaHus?

CocTaBbTe MOJIEKYJISIPHOE U ITOJIHOE MOHHOE YPABHEHHE, COOTBETCTBYIOIEE COKPALLICHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,O0.

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

KucnorHOCTh MOYBBI MOJKHO YBENW4UTh BBeAeHue pactsopa: NHyNO3;, NaNO3, NaCl,

N3.2 SO4

Kakue pactBops! Ha3biBatoTcst OypepHbiMu? [IpuBenute npuMepsl.

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

Ha yem ocHOBaH MexaHu3M AeiCTBUsA OypepHBIX CUCTEM?

[TpuBectH ypaBHeHus 11 pacuetra pH OydepHbIX pacTBOPOB.

KakoBo 3HaueHme 0ypepHbIX cuctem?
Boeraucnuts pH popmuarnoro 6ydepnoro pactsopa, B 151 kotoporo comepxkurtcs no 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: 22.07.2024).

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: 22.07.2024).

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: 22.07.2024).

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: 22.07.2024).

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 obpamenus: 18.07.2024). — Pexxum ngoctymna: 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 (mata oOpamenus: 23.07.3783). — Tekct
AIEKTPOHHBIN.

4. Cemyxwun, C. Il. Xumus HedTH M raza s reojoroB : yueOHoe mocobue / C. II.
Cemyxun. — Tiomens : TioM'HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cCUCTEeMA. — URL:
https://e.lanbook.com/book/138261 (mara oOpamenus: 18.07.2024). — Pexum moctyma: s
aBTOPU3. II0JIb30BATEIICH.

5. Tynukun, E. M. Xumus B cTpoutensctBe : ydeOHOe mMocobue s By30B /
E. U. Tynukun. — 2-e u3n., ucnp. u gon. — Mocksa : M3natensctBo FOpaiit, 2024. — 180 ¢. —
(Bricmee oOpasoBanme). — ISBN 978-5-534-04152-1. — Tekcr : DSIEKTpOHHBIA //
Oo6pazoBatenpHas T1uiatrgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/538328 (mara

obpammenus: 22.07.2024).

6. Xwumus. Pazgen «Oprannyeckas xumus» : yaeOHoe mocooue / M. B. Temepera, M. H.
Koxesuna, E. A. CkynaeBa, C. b. JloBunenkas. — Omck : Omckuii [AY, 2024. — 83 c¢. — ISBN
978-5-907687-65-3. — TekcT : 3nekTpoHHBI // JlaHb : 371eKTpOHHO-OMONIMOTEYHAsT cUcTeMa. —
URL: https://e.lanbook.com/book/407573 (mnata obpamenus: 18.07.2024). — Pexum noctymna: mas
aBTOPU3. TIOJIH30BATENCH.

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CHPABOYHDbBIE
cucmemul (npu HeoOXO0UMOCHU):

[ToctHayka — unTepHeT-)xypHan o Hayke. URL: https://postnauka.ru/
O6pasosatenbHas mwiatdopma "FOPAUT"
XuMuK caiit o xumuu. URL: http://www.xumuk.ru/
OnekTpoHHO-O0ubnnoreynas cucrema "ZNANIUM.COM"
DnekTpoHHO-O0nbnroreynas cucrema "JIAHB"

6. Open Academic Journals Index (OAJI). [Ipodeccuonanbhas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

SNk v =

7. [Ipesunentckast Oubnmoreka um. b.H.Enpumna (6a3a [gaHHBIX pa3iMYHBIX
npodeccruoHambHBIX o0macTeil) - Pexxum nocryma: https://www.prlib.ru/
8. Nudopmanmonno-cnpaBounas cucrema "KoncymeranT Ilmroc" - Pexxum pocrtyna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsI)) H IepevYeHb
HHGOPMALIMOHHBIX TEeXHOJIOIHii, HCIOJb3yeMbIX NPH OCYLIeCTBJIEHHH 00pPa30BaTeJIbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIOYasl epeYeHb NPOrpaMMHOro odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- [Ipoexrop

- AxBaguctuisitop PHS AQUA 4

- Becwl ananutuueckue BJI-210

- Monomep M-500 6azoBbIit

- kad cym-b1it CHOJI 58/350(31€KTpoH. cTanb,BEHT-P)

IIporpamMmHO€e 0OecIIEYEHHE:
- 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

23.03.03 «Oxcmnyata | OIIK-1 : CnocobGeH npuMeHsTh ecT OIIK-1.1k : IlpumeHsieT ecTecTBEHHOHAYYHbIE 3H
sl TPAHCHOPTHO-TEX | €CTBEHHOHAYYHbIC M OOLICHMH)KEHEP | aHWs KaK COBOKYITHOCTb MO3HAHMSI OOBEKTHBHBIX
HOJIOTHYECKHX MAIMH | HbIC 3HAHWS, METOABI MaTEMaTHYEC 3aKOHOB IIPUPOABI M COACHCTBYET UX IIPAKTUUECK
¥ KOMIDIEKCOB) KOTO aHaJIM3a U MOJEIUPOBAHUS BTl | OMY HCIOJIb30BAHHIO JUIsl pEHICHUS ITpodecCcHOoHa
(B-O5M) potheccnoHaTBEHON AeATETHHOCTH JBHBIX 33724

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

Komnerennus OIIK-1 «Cnioco6eH NpuMeHSITh €CTECTBEHHOHAYYHBIC U OOIIEHHKEHEPHBIC
3HaHUS, METOJIbl MATEMATHUECKOT0 aHAIIM3a U MOJICIUPOBAHUS B PO ECCHOHATHHON
JIeATETLHOCTH

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3yJ'H>TaTI>I 06yqu1/151 10 JUCLHUILINHE

T
Kox i popmymuposka upgukar | K - Kputepuu oneHnBanus pe3ysnbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
3 pe
3_
Ta
Ta
OIIK-1.1k : [Ipumensier ectect 0OBSCHSIET: COCTaB, CTPOCHUE U
BEHHOHAYYHBIC 3HAHUS KaK COB XMMHYECKHE CBOWCTBA KHCIIOT,
OKYITHOCTh ITO3HAHHS 00HEKTHB OCHOBaHHWH, OKCHJIOB, aM(pOTep

HBIX COCIUHCHHUH, COJICH; aTOMH
0-MOJIEKYJISIPHOE YUCHHE; CTPOe
HUE aTOMa; NEPUOAUYECKYIO CU
CTeMY 3JIEMEHTOB; TEOPHUIO PacT
BOpPOB; OCHOBHBIE 3aKOHOMEPHO
CTH TMPOTEKAHMSI XUMHYECKHX T
POILIECCOB; KUCIOTHO-OCHOBHBIE
M OKHCJIUTEIIEHO-BOCCTAHOBHUTE
JIBHBIC CBOMCTBA BEIIICCTB

HBIX 3aKOHOB IIPUPOABI U COJEH
CTBYET MX NPAKTHYECKOMY HCTIO | o, 3u
JIB30BAHMIO JUIA PEIICHUS PO

€CCHOHAJIbHBIX 33134 A

(hyHIaMEHTAIBHBIX Pa3/ICOB XU
MHH B 00beMe, HeOOXOIUMOM [T
aH | JIs1 OCBOCHUSI XUMUYECKUX OCHO
e | BIpH pelieHHH npodeccuoHan
BHBIX3 33J1a4

—




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 Tect
1.2. ATOMHO-MOJIEKYIISIpH
0¢ y4eHHe
Tecr Tecr
1.3. Ctpoenue atoma u e | Codecenopaine Teer
puoauueckas cucrema /1.
. Menneneesa Tect Tect
1.4. Teopust pacTBOPOB. CobecenoBanue Tecr
OcHOBHBIE 3aKOHOMEPHOC
TH TIPOTEKAHUSI XUMHUYECK
HX MPOLECCOB Tect Tecr
1.5. Oxncmrensho-pocer | Codccenopanne Teer
AHOBHUTEIILHBIC U IICKTPO
XHMHUYECKHE MPOLIECCh Tect Tecr
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
JIs aHAJTIM33a XUMUYECKUX sl | CKHX COCITUHEHHI
BJICHUH B HCHOJIb3yEMOU a
1.2. AtomHo-monekyssipH | Kontponbhas pabot
MIapaType ¥ TEXHOJIOTHYE Tecr
o€ y4eHHe a
CKHUX TpoIieccax
1.3. Ctpoenue aToma u e
Konrpomsras pabor
puoauyeckas cucrema /1. a Tect
H. Menneneena
Konrponbnas pabot
a P p Tect
1.4. Teopus pacTBOpOB.
OcHoBHBIe 3akoHOMepHOC | JlabopaTopHas pado | JlaboparopHas pado
TH TIPOTEKaHMsI XUMHYECK | Ta Ta
HX MPOIECCOB a6 p
aboparopHas pabo
paTopHas p Tect
Ta
KontponbHas pabot
P P Tecr
a
1.5. OKHCIUTENBHO-BOCCT
Jlaboparopnas pabo | JlabopaTtopnas pa6o
AQHOBUTENBHBIE U DIIEKTPO a N
T T
XMMHUYECKHE MPOLIECCHI
Jlabopatopnas pado
paTopHas p Tect
Ta
P13 HaBbiK : BBITIONHCHNUS 06CH 1.4. Teopust pacTBOPOB. JlaGoparopHas pa6o | JlaGoparopHas pa6o
OBHBIX XHUMHIHCCKHX JIA00 | Ocpopmbie 3akonoMeproc | T2 Ta
PaATOPHBIX OTepaIuid
TH NPOTEKAHUS XUMHICCK | JTa60patopras pabo T
HX MPOIECCOB Ta €CcT

1.5. OKHCIUTENBHO-BOCCT
AQHOBUTENBHBIE U DIIEKTPO
XMMHUYECKHE MPOLIECCHI

JlabopaTtopHas pabo
Ta

JlabopaTopHast pabo
Ta

JlabopaTtopHas pado
Ta

Tect

4 Onucanme nmpouecaypbsl O€eHUBaHUA

KauectBO cpopMHUpPOBAaHHOCTH KOMIICTCHIIMH Ha JaHHOM JTale OICHUBAETCS 10
pe3yibpTaTaM TEeKYIIUX W MPOMEKYTOYHBIX aTTECTAlMi MPHU MOMOIIU KOJWYECTBEHHOH OICHKH,
BBIp@KCHHOW B Oamnax. MakcumanbpHash cymMma OaioB MO AMCHHIUIMHE (MOAynmio) paBHa 100
Oamnam.

| |OHCHO‘-IHO€ cpencTso* |



B yueOHOU 1esTeIBHO
CTH C —
obecenoBad [OT4eT 1Mo Ja00PaTOPHOI Ppe dbepar PBagaun Tect x Temam 1- roro
e aboTe 5

Ulekn - - - - 10 10
UlaGopaTopHbie paboTsl |25 14 - - - 39
SaMOCTOHTeHBHaﬂ pabor| i 5 b4 i b7
IATTecTanus - 14 - - 10 4
HToro 25 28 3 24 20 100
*Ounas popma oOydeHUs

. OneHoyHOe cpencTBo™*
Bun yuebHoi —
ACATCIBLHOCTI CobecenoBanue Oruer no naGopatoproii pag | Kourpoisn Tecr k Temam 1-5 |Hrtoro

ore as pabora

Jlexumu - - - 10 10
JlaGoparopHslie pabOTHI 25 4 - - 29
CamocrositensHas pabora |- - 47 - 47
ATTecTanys - 4 - 10 14
Htoro 25 47 20 100

**3aunas popma 00yueHUs

Cymma GansioB, HaOpaHHBIX CTYJEHTOM IO BCEM BHUJaM yUeOHOH NeATeNTbHOCTH B PaMKax
JTUCLIUATUTMHBL, IEPEBOIUTCS B OLIEHKY B COOTBETCTBUU C TAOIUIICH.

CymMma 0anioB

10 JUCIHMITIIIMHE

O1eHKa [0 TPOMEKY
TOYHOW aTTecTallu

XapakTepHcTHKa Ka4ecTBa c(hOPMHUPOBAHHOCTH KOMIIETEHIHH

«3auTeHoy /

CTyaeHT IeMOHCTPHPYET CHOPMHPOBAHHOCTh JUCIHILUTHHAPHBIX KOMIICTEHINH, 00
Hapy’KUBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U NTy0OKoe 3HaHUE y4eOHOro MaTep

«HEYAOBIETBOPUTENH
HO»

0191 10 100 rasa, yCBOUII O(jHOBHle nm?paTypy ¥ 3HAKOM C JIOIIOJIHUTENILHOH JIUTepaTypoid, pe
«OTIINYHOY KOMCHJIOBAaHHOM MPOrpaMMOii, yMEeT CBOOOTHO BBITIOHATH MPAKTUUCCKHUE 3a/1aHMs,
MIPEIyCMOTPEHHBIE IPOTPaMMOi, CBOOOIHO ONEpHPYET NPUOOPETEHHBIMH 3HAHUSIM
U, YMEHUSIMH, IPUMEHSET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IeMOHCTPHPYET CPOPMUPOBAHHOCTH IUCHHUILTHHAPHBIX KOMIIETCHIUIA: OC
ot 76 10 90 «3auTeHO» / HOBHBIC 3HAHUs, YMEHUSA OCBOCHBI, HO JOITYCKAIOTCS HE3HAYNTEIIbHBIC omvn61<1/1, HET
«XOPOLIO» OYHOCTH, 3aTPYIHEHHUS IIPH aHATUTUYECKUX OINEpallUaX, IEPEHOCE 3HAHUN U YMEHHU
1l Ha HOBBIE, HECTAHJAPTHBIC CUTYaLlUH.
CTyneHT 1eMOHCTpUpyeT cOPMUPOBAHHOCTh AUCIUIUIMHAPHBIX KOMIIETCHINIA: B X
«3a4TeHo» / 0/1¢ KOHTPOJIBHBIX MEPOIIPUSITHI JOMYCKAIOTCS 3HAYMTENbHBIE OIIMOKH, IPOSIBIISIETC
ot 61 no 75 «YJIOBIIETBOPUTENbH sl OTCYTCTBHE OTJICJIbHBIX 3HAHUI, YMEHHUN, HABBIKOB 110 HEKOTOPBIM JUCUUTUIMHAPH
o» BIM KOMIICTCHIIMSIM, CTYICHT HCIIBITBIBACT 3HAYNUTEIBHBIC 3aTPYIHEHUS IIPU ONIEPHUP
OBaHMHU 3HAHWSIMHU M YMEHHAMM IIPU UX IIEPEHOCE HA HOBBIC CUTYALIWH.
«HE 324TCHOY /
or 41 110 60 P — VY crynenra He C(bOleI/IpOBaIiLI JHCLUTIIIMHAPHBIE KOMIIETCHIIUH, TIPOSBIICTCS HENO
CTaTOYHOCTB 3HAHWW, YMCHUH, HABBIKOB.
HO»
«HE 3a4TCHOY /
o1 0 10 40 JucuunnuHapHele KOMIIETeHIMM He chopmupoBaHbl. [IposiBisercs mosiHoe HIH

MPaKTUYCCKU MMOJIHOC OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ, HAaBBIKOB.

S IlpumepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii IepeYeHb BONPOCOB 0 TeMaM

1. Yto Takoe okcuapl? Kak ux KiacCUPUIMPYIOT IO XMMUUYECKUM CBOICTBaM?
2. Y10 Takoe OCHOBHOCTH KHCIOThI, KUCIOTHOCTh OCHOBAHHUS?
3. Yro Takoe OCHOBHBIE COJHU?




d

10.
1.
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.

B yem 3akimovaroTcst cBolcTBa aM()OTEPHBIX THIPOKCHIOB?

Kaxue Bunb! coneit paznuqaroT?

Uro Takoe peakius HelTpanuzanuu? Kakue nmpoayKThel peakiiuu o0pa3yroTcs Mpu peakiuu
HelTpanu3anuu?

CdopMynupyiiTe 3aKOH IMOCTOSHCTBA cocTaBa?

Hanummre nofHbIe AIEKTPOHHYI0 KOH(UTYPAIHIO aTOMa KUCIOpoa (TIOPsIIKOBBIN HOMED B
tabnuie .M. Menneneesa 8) u atroma xjopa (mopsikoBsiid Homep B Tabmuue J1.1.
MenneneeBa 17).

YKaxkuTe, y KaKUX U3 HIDKE MIPUBEICHHBIX MOJIEKYJI XUMHUYECKHE CBSI3U HMEIOT MOJISIPHBIIA
xapakrep: F,, CO, H,

[laiiTe onpeneneHre BaJ€HTHOCTH.

Kaxkas snexTpoHHast KOoHGUTYpalyst aTOMOB SIBIISIETCS] YCTONYHBOM?

Monsipaast macca BeriectBa? Jlaiite onpenenenue u npuBeauTe Gopmymay pacuera.
MornsipHasi Macca SKBHBaJIeHTa BemiecTBa? JlalTe onpenencHue u mpuBeauTe GopMyIry
pacuera.

CdhopmynupyiiTe 3aKOH SKBHBAJICHTOB.

Peakiiun monHOro oOMeHa UayT 10 KOHIA B PE3yJIbTaTe 00pa3oBaHuUs?

JaiiTe onpeneneHre CUIBHBIM U CIa0bIM 3JIEKTPOIUTAM.

Coopmynupyiire npunnun Jle-IlaTtense.

B uém paznuune B CTpPOEHUH BHEIIHETO YHEPreTHUECKOTO YPOBHS Y METAIIIIOB U
HEMETAJIOB?

Kak ycTpoeHna kpucraminyeckasl peleTka MeTaaioB?

W3 npuBeAEHHOTO NepeyHsl BHIMUIINTE HA3BaHUS METAJJIOB, 3aIUIIUTE CUMBOJIBI 3THX
AJIEMEHTOB: OJIOBO, KAJMHU, MBIIIbSK, U0/, OJIOBO, TEILTYpP, OapHii, KpUIITOH, MOJTUO IEH,
CeJIeH, pTyTh, OepuILIniA, O0p.

Uro Takoe koppo3us? Kakue BUIbI KOPPO3UU PA3THUYAIOT?

ITepeuncnure cnocoObl 3alIUTHI OT KOPPO3UH.

Kakue peakuinu Ha3pIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTeneHb OKUCICHHS aTOMa XUMUYECKOT0 JIEMEHTa 0 (hopMyIie ero
coenuHeHMs ?Kakoil camblii 3J1€KTpOOTpUIIATENbHBIN 3eMeHT [leproanyeckoit cuctemsr J[. .
Meuneneena.

Yro Takoe anextponns? Kakue BUABI 371EKTPOIN3a pa3InyaroT?

CpaBHUTE MPOLIECCHI THAPOIIN3A U AIIEKTPOIIU3A.

B Tpu npoOupku, comepxalire NOPOIIKH MarHusl, xenes3a u cepedpa, 100aBUIN OJMHAKOBBIN
00BEM comsTHOM KHCTOTHL. B Kakoil mpobupke He Oymer HabI01aThCs BhIACICHNE Ta3a? B
KaKo# MpoOUpPKe PeakIvs CTaHeT MpoTeKkaTh 0ojee OypHo? OTBET 00OCHYHTE.

Uro Takoe XxuMHuueckas KuHeTuka? UTo Ha3bIBaeTCA CKOPOCTHI0 XMMHUECKOHN peakiuuu?
Coopmymnupyiite npasuio Bant-I'odda.

Kakoe cocrosinue 00paTtuMoii peakiinu Ha3plBaeTCs XMMHUYECKUM paBHoBecueM? Kak ero
CMECTUTB?

Kak yreuku HeTu rnpu €€ 1o0bIue U TPAHCTIOPTHPOBKE BIHUSAIOT HA COCTOSIHUE OKPYKAroIIeH
cpenbl?

KakoB coctaB mHedtu?

Kaxkune ¢pusndeckre cBolCcTBa KOMIIOHEHTOB HE(PTH JIe)KAT B OCHOBE MEPETrOHKU HeTH?
Yro Takoe OKTaHOBOE YHUCIIO?

Kax nmoBsImmaoT OKTaHOBOE YUCIIO?

VYpaBHeHHUe KOHCTaHThI paBHOBecHs rereporenHoi peakuuu CuCO3(1)«>CuO(1)+CO,(T)

UMeeT BUJL .

ITpu HapylIEHNM HUKEJIEBOTO OKPBITHS HA KEJIE3HOM U3JEJINU B KHCIION Cpelle Ha aHOAE
Oy/eT MpoTeKaTh peakius, ypaBHEHHE KOTOPOH NMEET BH .
[Tpu paboTe ranbBaHNYECKOT0 3JIEMEHTA, COCTOSIILETO U3 KaIMUEBOIO M HUKEJIEBOTO
AIIEKTPOAOB, MOrpyxkeHHbIxX B 0,02M pacTBOphI UX Cynb(haTOB, HA KaTOJIE MPOTEKAET




peakiusi, ypaBHEHUE KOTOPO UMEET BU/]I

39. Ilpu HapyLIEHHUH OJIOBSIHHOTO MOKPBITHS HA KEJIE3HOM U3JIEJIUHU B KHCIION CpeJie Ha aHOIE

OyJeT MpoTeKaTh PeakIus, ypaBHCHHE KOTOPO UMEeT BUJT

40. VYkaxuTe 4uCI0 MPOTOHOB M YKCIIO 3JIEKTPOHOB B sApe aToma moa Homepom 20.

41. Ilo kakoMy YpaBHEHMIO PACCUUTHIBAETCS BEIMYMHA AJIEKTPOJHOTO NOTEHIMAIA [Tl
METaJUTHYECKOT0 JIeKTpoaa?

42. Kakoe MOKphITHE METaJlJla Ha3bIBA€TCA aHOAHBIM?

43. Kakoe MOKphITHE MeTalljla Ha3bIBA€TCS KaTOIHBIM?

44. TlpueauTte mpuMep — Kakoi MeTa1 o0pa3yeT KaToJAHOE MOKPBITHE IO OTHOUIEHHIO K
xKenezy?

45. IlpuBeaute nmpuMep — Kakoi MeTa1 o0pa3yeT aHOJHOE MOKPBITUE 110 OTHOIIEHUIO K
xenesy?

Kpamxue memoouueckue ykazanus
KoHTponbHBIE BOMPOCH TO3BOJIIIOT TPOBEPUTH C(HOPMHPOBAHHOCTH KOMIIETECHIMNA Y

CTY/IEHTA MO AUCUHUIUIHHE (MCIOJIb3YIOTCA MPHU MOIYyUYEHUH JOIMYCKa K BBIOJIHEHUIO TaOOpaTOpHOM
pa®oThl, 3amMTe OTYETa M MPU TPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepHuana, s
CaMOCTOSITENIbHOM OLIEHKU KauecTBa OCBOEHUS YUEOHO! NHUCUUIUIMHEI, IPU MOJATOTOBKE K 3a4ETY).

HpI/I INIOUCKE OTBCTOB Ha BOIIPOCBI PCKOMCHIAOBAHA OCHOBHAA U JOIOJIHUTCIIbHAs

JUTEpaTypa.

IlIxana oyenku

Ouenka

Bamner* Ormnucanue

CryzeHT IeMOHCTpUpPYeT c(OPMHUPOBAHHOCTH KOMIICTEHIIMH Ha HTOTOBOM YPOBHE, OOHAPYKHBAET BCECT
OpOHHEE, CUCTeMaTHIeCKOe U I'TyOOKOe 3HaHUE y4eOHOT0 MaTepHraia, yCBOWI OCHOBHYIO JINTEPATypy U
5 3HAKOM C JIOTIOJTHUTENFHOM JTUTEPaTy PO, peKOMEHIOBAHHON MPOTPaMMOi, yMeET CBOOOJHO BBIIOIHSATD
TEOPETUUECKHE U IIPAKTUYECKHUE 3aJaHusl, IPeIyCMOTPEHHbIE IPOrpaMMOii, CBOOOAHO onepupyeT Nprod
PETEHHBIMU 3HAHUSAMH.

CTyneHT JeMOHCTpUpyeT c(hOPMUPOBAHHOCTh KOMIIETEHIIMH HA CPEJHEM YPOBHE: OCHOBHbBIC 3HAaHUS OCB
4 OCHBI, HO JIOIYCKAIOTCsl He3HAYNTENIbHbIE OIINOKN, HETOYHOCTH, 3aTPYAHCHUS IIPU aHATUTHIECKHX
olnepauysx, IepeHoce 3HaHUI U Ha HOBbIE, HECTAHAAPTHBIC CUTYAlIUU.

CTyzeHT JeMOHCTPUPYET CPOPMHUPOBAHHOCTH KOMIIETEHIIH Ha 6a30BOM ypOBHE: B X0J1¢ KOHTPOJIBHBIX
MEPONPHSITHI JJONMYCKAIOTCS 3HAYUTEIBHBIC OIIMOKH, MPOSBIISIETCS] OTCYTCTBHE OTACIBHBIX 3HAHHM 0
HEKOTOPBIM KOMIIETCHIIUAM, CTYACHT UCIIBITHIBACT 3HAYNTEIbHBIC 3aTPyAHCHHUS IIPY OIICPUPOBAHUU 3HAH
WSIMU IIPU UX TIEPEHOCE HA HOBBIE CUTYAalUH.

CTyZ[eHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL KOMIICTCHIIMU Ha YPOBHE HUKE 68.30BOFO, MIPOSIBJIACTCS HE

2 .
JIOCTaTOYHOCTb 3HAHUH.

0 HpOHBJ’IS{eTCH TIOJTHOC WJIU HNPAKTHYCCKU IMOJIHOE OTCYTCTBUC 3HAHUH.

*KpuTtepun OIeHKH YCTHBIX OTBETOB MO OTJEIbHON TeMe TUCIUILIUHEI (BCETO 5 TeM)

5.2 Ilpumepbl TeCTOBBIX 3aJaHUI

Tect Ne 1 (c 0oAHUM M MHOKECTBEHHBIM BAPDHAHTAMM OTBETOB)

1. Xumnueckas popmyna cynb(UTa KaIbLHs

1)CaSOy4

2)CaS0O;

3)CaS

4)C3.2 SO3

2. NaCl, K,SO4, H3;PO,4. Ckonbko BeliecTs U3 NIpUBEICHHON I'PYIIIBI OTHOCATCS K COMSAM?
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)A1203 u ZnO



3)CaO u SO,

4)Si0, u N, O3

4. HepacTBOPUMBIM THAPOKCHIIOM U IIEIIOYBIO SBISIFOTCS COOTBETCTBEHHO
1)Pb(OH), u Ba(OH),

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

3)NaOH u KOH

4)FeS nu KNO;

5. IIponykrom B3anmopeiicteusa Cl,O + H,O saBnserca

1 )x1opHOBaTUCTAsI KHCIIOTA

2)XJI0pHas KUCIIOTa

3)consiHast KMUCIIOTa

4)xmopucTasi KHCJIOTa

6. Onpenenure MonekynsapHyro maccy coenunenre CaCOs:

1)25

2)50

3)100

4)150

7. Beibepute XapaKTepUCTHKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:

1)cocTonT M3 aTOMOB OJTHOTO BUJA

2)COCTOUT U3 aTOMOB Pa3HOT0 BHUJA

3)COAepKUT TOJIBKO JIBa aTOMa

4)conep UT TOJIBKO OJIUH aTOM

8. O603HaYbTE PIEMEHT, KOTOPBIN BXOJIUT B COCTaB TJIABHOM MOATPYIIIIHL:

1 )xanbrmit

2)Kene3o

3)menn

4)pTyTh

9. Omnpenenute 4YHCIO SJIEKTPOHOB, KOTOpPOE MOXKET cojepxaThcsi Ha f — momypoBHe
AJIEKTPOHHON 000JIOUKH:

1)7

2)8

3)10

4)14

10. Ykaxxure 4ncio NpOTOHOB B Ape aToma 1oja Homepom 20:

1)10

2)20

3)30

4)40

11. KoBanenTHas cBsi3b MeX1y atToMaMu A-B ocymiecTBisieTcs 3a cyer:

1)nepexona anekrpona ot A k B

2)cui1 3IEKTPOCTATHUECKOTO MPUTSHKEHUS MEXKYy aTOMaMHU

3)nepexphIBaHusl aTOMHBIX opOuTaneit atomoB A u B

4)nepexona napsl AJIEKTPOHOB 0T A k B

12. VloHHas CBS3b OCYIIECTBISIETCS B pe3yJIbTaTe:

1)oOpa3oBanust 001IEH ANEKTPOHHON TaphI

2)mepexo/1a AIEKTPOHHOU Maphl OT OJTHOTO aToMa Ha CBOOOAHYIO OpOUTANIb IPYTrOTO aToMa

3)CHIT BIEKTPOCTATUUECKOTO MPUTSIKEHHSI MEKIYy HOHAMH

4)cMeleHus 3JeKTPOHHOM Mapel OT OAHOI0 aTOMa K JpyroMy

13. Haubomnplee 4nucio HOHOB 00pa3yeTcs MpH TUCCOLUALINU dIIEKTPOIUTA

1)K,SOy4

2)LiOH



3)H;PO,

4)AL(SO4)3

5)Na3PO,

14. I3MeHeHue TaBJICHHS HE CMEIIAET PABHOBECHSI B CUCTEME:!

I)HZF + Se :ste

2)H2+ C12 :HCI

3)H2 + BI'Z = HBr

4)NO + O, =2NO,

15. Okucnurens — 3T0 aTOM, MOJIEKYJIA UM MOH, KOTOPBIH

l)BoccTanaBnuBaeTcs

2)IpUHUMAET AJIEKTPOHBI

3)okucnsercs

4)oTAaéT CBOM 3IEKTPOHBI

16. IIpu sneKTpor3e BOJHOTO PACTBOPA HUTPATA KaJus HA AaHOJIE BBIICIISIETCS:

1O,

2)NO,

3)N,

4H,

17. Ilpu anekTponuse pacTBOpa HOAMIA HATPUS y KaToAa OKpacKa JIaKMyca B pacTBOpE:

1)xpacHas

2)cuHss

3)duoneroBas

4)xénras

18. Bonmopoa obpazyeTcs npu 37eKTPOIr3e BOAHOTO pacTBOpa:

1)CaCl,

2)CuSOq4

3)Hg(NO3),

19. 3aBUCUMOCTBH CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI ONIPEACIISCTCA. ..

I)IIpaBunom Bant-I'odda

2)[Ipunnunom Iaynn

3)3axonamu Payins

$IIpasunom Kmaitnepona-MenpeneeBa

20. XuMHuYEeCKOE€ pPABHOBECHE MOJKHO OIPENEINTb, KAaK TaKOE COCTOSHUE CHCTEMBbI
pearupymoImux CUCTEM, IPU KOTOPOM ...

1)ckopocTh IpsAMO# peakiuu OOJIbIIe CKOPOCTH OOPATHOM peakiuu

2)cKOpOCTh 0OPAaTHON peakuy OOJIbIIIE CKOPOCTH MPSIMON pEaKIu

3)CKOpOCTH MPSMON U 00paTHOM peaKIuii paBHBI MKy COO0M

4)cKopoCTh MPAMOI peakIMyi MEHbIIE CKOPOCTH 00PATHON peaKkLuu

Tect Ne 2 (Ha cooTBeTCTBHE 1 OTKPBITOIO THIIA)

1. YcraHOBUTE COOTBETCTBHE MEXKAY peareHTaMH W KPaTKUMU HOHHBIMH YPaBHEHHUSIMHU
peakuuii

A. BaC12 n N32CO3

b. Ba(NO3)2 u HzSO4

B. CU.C12 u NaZS

1. Ba>" + SO,% = BaS0,

2. Cu?t+ 8% =CuS
3. Ba’" + CO5%" =BaCO;
4. Ba?t + 82 = Ba$S



2. Bocmnonssyiirecs Tabmuneir (.M. MeHneneeBa M YCTaHOBUTE MOCJIEIOBATEIBHOCTD
BO3pAaCTaHMUs 3apsiia sIpa HIEMEHTOB:

1 )kanmii

2)HaTpuii

3)pyOunuii

4)akTUHUN

3. YcTaHOBUTE COOTBETCTBHE MEXKIAY CUMBOJIOM 3JIEMEHTA U €r0 Ha3BaHUEM:

1. Al

I'. AmmromMmunmit
4. YCcTaHOBHUTE COOTBETCTBHE:
CxeMa U3MEeHEHUs CTeNeHeW OKUCIIEHUS
1.c? —cr?t
2.Cr3" »Cr?
3.Cr% —cr’t
4.cr'! — cr'!
[Tpouecc
A. Oxucnenue
b. BoccranoBienue
5. YcTaHOBHUTE COOTBETCTBUE MEXKIY CXEMON XMMUYECKON PEAKIMH U BBIPAKEHHEM 3aKOHA
JIEUCTBYIOIIUX MacC JJIs MPSMON peakluu
Cxema peakiuu: Bripakenue 3aKoHa JEHCTBYIOINUX MACC:
A. CaO(1)+CO,(r)=CaCO;3(T) 1. V=K[NOJ? [Cl,]
B. 2NO+Cl,=2NOCI 2. V=K[NaOH]? [H,SO,]
B. 3H,+N,=2NH; 3. V=K[NOJ?
I'. 2NaOH+H,S04=Na,SO4+H,0 4. V=K[NaOH] [H,SO4]
5. V=K[NHj3]
6. V=K[H, ]’ [N,]
7. V=K[CO,]
8. V=K[CaO] [CO,]
6. YCTaHOBHUTE COOTBETCTBUE MEXKIy CXEMaMU MPEBpAIICHHUS BEHIECTB M H3MEHEHHUEM
CTEIEHN OKUCIICHUS a30Ta.
Cxema peakuun
A. PH3 +NO — H3PO4 + NZ
B. P+NOZ —>P205+NO
W3meHeHne cTeneHn OKMCICHUS a30Ta
2> +5
A3 —+5
0—+5
A2 -0
A4 — 2
6.-2—0
7. YcTaHOBHUTE COOTBETCTBHE MEXKIY CXEMOM XHMHUYECKOW pEaklMd U BEIIeCTBOM-
BOCCTaHOBHUTEJIEM B HEW.
Cxema peakiuu:

DN A WN —



A.H,S+0,— SO, +H,0

B. SO; + KI — I, + K,S0;

B. MnO, + HCl — MnCl, + Cl, + H,O
1. MnO,

2.S0;4

3.H,S

4. KI

5. HCl1
8. YKaXuTe COOTBETCTBHE MEXY PEarupyrolniuMy BEIIECTBAMH M COKPAIIEHHBIM HOHHBIM

YpaBHEHHEM pEakIH (AJIEKTPOIHUTHI TPEJICTABICHBI pPa30aBICHHBIMH BOJIHBIMH PAaCTBOPAMH).
OTBeT 3anummTe B BUJE COYCTaHUs OyKB U .

A. Cu(OH), + HNO; —

B. CuCl, + K,S —

B. H,S + Cu(OH), —

I'. CuSO, + LiOH —

1. Cu?* +8* — CuS

2.2H" + Cu(OH), — 2H,0 + Cu?*

3. Cu(OH), + H,S —CuS + 2H,0

4. Cu?* + 20H — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHE MEXKAY CXEMOW PEAKIUM M CMELIEHUEM PaBHOBECUS IPU

yBEIMUYEHUHN 00bEMA peakImoHHOM cMecu. OTBET 3alUIINUTE B BUE coueTaHusi OykB U Ludp.

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

b. H, (r) + Se (1B)«> H,Se (T)

B. NH; (1) + HCI (r)«> NH4CI (TB)

1. ITpakTHUecKH HE CMEIaeTcs

2. Cmemiaercs BOpaBo

3. CmMemaeTcst BIEBO

10. [Janbl cxembl TPEBpAIlCHUM, MPOTEKAIONINE B BOJHBIX PACTBOpPAX. 3aKOHUYUTE

YpaBHEHHE pEaKIMH M YCTAaHOBHTE COOTBETCTBHE MEXIY CXEMOH peakuuu | CyMMOMH
K03(pPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUHU.

A. AgNO; + NaCl —
b. Be(OH), + CsOH —
B. BaCO5 + H,SO4 —
I'. NaOH + HCI —

Kpamkue memoouueckue ykazanus
TecTtupoBaHue NPOBOAUTCS NPU 3aBEPUICHUH H3Y4YEHHUS MPOIIEHHOT0 Marepuana Io

OTJENbHBIM pa3zzenaM TeM. CyMMmapHasi OLleHKa MO MPOHJAEHHBIM TecTaM NEepeBOIUTCS B OalIbl €
COXpaHEHHEM MPOMOPILHi, COTIACHO KPUTEPHUSIM OLEHKU (MaKCHUMAaJbHBIM Oajl O CyMME TECTOB—
20). Bpemst tectupoBanusi, 06b14HO He MeHee 40 MuHYT. Pe3ynbrarel TECTHUpPOBaHUS MPOBEPSET
IIPEINO1aBATEIIb.

IlIxana oyenku

Ouenka

Bamner Ormnmcanue

5

19-20 Brimonaneno 6oiee 90 % 3amanmii




14-18 Brimonaeno ot 70 go 89 % 3amanunii

10-13 Brimonaeno ot 50 1o 69 % 3amanunii

6-9 Bemoaneno ot 30 1o 49% 3amanmit

el A B S

0-5 Brimonaeno menee 30%

5.3 Illpumep 3agaHuii Ha 1a00paTOPHYIO padoTy

Temaruka 1a60paTopHBIX padoOT (7151 CTYIEHTOB OYHOM (OPMBI 00YUEHH):

Knaccel HeOpraHndeckux CoeMHEHNI. XMMHYECKUE CBOMCTBA OCHOBAHUM, COJIEH, KHCIIOT.

3aKkoH SKBHBaJIEHTOB. OmpeieneHre MOISIPHOM MacChl SKBUBAJICHTa MeTalljla.

3. CtpoeHue aTroma v MePHOJUYECKasi CHCTEMA SJIEMEHTOB. XUMUYECKas CBSI3b U CTPOCHHE
BEIIICCTBA.

4. Crnoco0Obl BbIpaX€HHE COCTaBOB pacTBOpPOB. OmnpeeneHnue KOHIIEHTPAIMKU PAaCTBOPOB

METOJIOM TUTPOBAHHS.

Peaxiinu norHoro oomMeHa.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.

7. DnexkTponus.

TemaTtnka 1a00paTOPHBIX pabOT (71 CTYIEHTOB 3a0YHON POPMBI OOyUCHHS):

N —

AN

1. Peakuuu nOHHOTO OOMEHA.
DIIEKTPOIH3.

[Tpumeps! 3a1anuit st 1a00paTOPHBIX paboT (Asst Becex popm 0OydeHws ):

3aganue 1

[IpencraBere pa3BepHyThIi oTBeT. K 2 Mi pactBopa cymbdara menu (II) B mpobupke
no0aBbTe Tako ke 00bEM pacTBopa eakoro Hatpa. Uro Habmonaere? CocTaBbTe MOJIEKYIISIPHOE U
MOHHOE YpaBHEHUS peaknuu. PaccmoTpute e€ ¢ mo3uImii OKUCICHUS-BOCCTAHOBICHUS. MOXKHO JIH
OTHECTH PEeaKLMu OOMEHa U 3aMELIeHUs K OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM?

3aganue 2

[IpencraBsre pa3zBepHyThIl oTBeT. B mpobupky Hanelite 4-5 mu pacTBopa cynbdara Meau
(IT) u omyctute B Heé Kycodek xene3a. OcraBbre MpoOHpKy B mTatuBe Ha 1-2 mMuH. CocraBbre
YpaBHEHHSI PEAKIIMU U PACCMOTPHUTE €€ C MO3HUIINN OKHUCICHUA-BOCCTAHOBIICHUSI.

3aganue 3

[IpencraBbre pa3BepHyThIH OTBET. ONMyCTUTE CTEKISHHYIO MANOYKY HA YETBEPTh B COJISTHYIO
KHCIIOTY. BTOpy!o manouky omyctute B pacTBop ammuaka. [lonHecuTe CMOYSHHBIE KOHIIBI TTAJIOYEK
Oomu3ko Apyr k Apyry. Yto HaOmromaere? MOXKHO JIM TOBOPUTh 00 MOHHOM B3aUMOJECHCTBUU
BEIIIECTB B IAaHHOM KCIIEPUMEHTE?

3aganue 4

[IpencraBere pasBepHyThI OTBeT. B mpoOupky ¢ 2 M pacTBopa TMAPOKCHAA HATpHUs
Hayelire 3-4 Karm cnupToBOrO pactBopa (enondranemna. Uto nabmromaere? 3arem mo0aBbTe
HECKOJIBKO KaIlelb COJITHON KUCIJIOTHI 10 00€CIBEUNBAaHUS pacTBOPA.

3amanme 5

[IpencraBere pa3BepHyThI oTBET. B mpoOupky Hanmelite 2-3 Mi pacTBOpa XJIOpHJA WIH
cynb(aTa 1MHKa U 106aBbTe 7-10 Kamenb pacTBopa ménouu. Bzdonraiite cogepkumoe IpoOUpKH.
Yro nabmomaere? JloOGaBbTe B NpOOMPKY Takoi ke 0OBEM pacTBOpa CEpHOW KHUCIOTHL. YTO
HaOronaere?

3amanmne 6

3axMuTe B METAUIMYECKHe UMb HeOombmoi kKycouek Mena (CaCOs3) u mpoxanuBaiTe
ero HECKOJIbKO MHUHYT Haj IUIaMeHeM chnupToBKM. Ha kakue BemiecTBa pasiaraercs KapOoHAT
KaJIbIHS IPY HarpeBaHWU? 3alMIINTe ypaBHEHNUE PEaKIIUH.

3aganue 7

B ormensHBIX mpoOupkax uccieayiite orHoumeHune okcuna kaimbims (CaO) K comistHOM
kucinore (HCL) u menoun (NaOH). B uem oH pactBopsierca? Hamummre ypaBHEHHE peaklUU.
AHasiornysbele omnbIThl mpoBeaute ¢ okcuaoM Meau (CuO). Cpenaiite BbIBOA O CBOHCTBax



OCHOBHBIX OKCHIOB.

3ananmue 8

[Tomecture B MpOOUpPKY HEOONBIIOE KOJUYECTBO KPUCTAJUIMUECKOTO aleraTa HATpUs U
npwieiite pactBop cuibHOU consstHOM kucioTel (HCL). [lo xapaktepHoMy 3amaxy OINpEIeuTe
oOpa3oBaHue YKCycHOM KHCIOTBl. CocTaBbTe ypaBHEHHE peakuud. KakuMm MeToioM MoiyueHa
YKCyCHasl KUCIIOTA.

3ananue 9

[TpuroroBbTe 2M (nByMOsHBIN) pacTBop NaCL.

3ananme 10

[TpuroroBete 15% Xmopuaa HATPHS.

Kpamxue memoouueckue yxazanus

Pesynsrathl, nomyueHHbIE B X0/I€ KCIIEPHUMEHTA JIOJDKHBI OBITh O()OPMIICHBI B BHJIE OTYETA.
CTyzneHTOM JOJDKHBI OBITH MOATOTOBJIEHBI OTBETHI Ha KOHTPOJBHBIE BOMPOCHI IO TeMaM padoT
NpaKkTUKyMa, pelieHsl 3a1anus JlabopaTopHOro npakTukyma (cM. pabodyro mporpaMmmy, pasjaeibl:
5.2 CopaepkaHue paszenoB U TeM AMCHMIUIMHBL, 6. Meroauueckue yka3zaHus MO OpraHHU3alUH
U3y4YeHHs AUCUUIUINHBI (Moayns)). Ilpu nmorcke oTBETOB Ha BONPOCH! PEKOMEH/I0BaHA OCHOBHAS U
JOTIOJTHUTENIbHAS ~ JTUTepaTypa (CHHCOK JIMTEpaTyphl MpejacTaBieH B pabouelt mporpamme

JACIIUATIITAHBI ).
ILlxana oyenuxu
Ormenka Bamner* Omnmucanne
CTyIeHT IEMOHCTPUPYET CPOPMUPOBAHHOCTh KOMITCTCHIIHH, OOHAPYKUBACT BCECTOPOHHEE, CHCTEMATHY
5 4 €CKOE U IyDOKO€e MOHUMAaHUE YUeOHOr0 MaTepuaa, OJHOCTEIO C(OPMUPOBAHBI YMEHHS U HABLIKU [IPH
BBITIOJIHEHUH JIa0OPaTOPHOM paboThl, 0GOPMIIEHHH PE3yJILTATOB M 3AlIUTE OTYETA MO JTabOPaTOPHOM pad
ote. Bce 3amaHusi OCBOCHBI.
CTyIeHT JEMOHCTPUPYET C(HOPMUPOBAHHOCTH KOMIIETEHIINY HA CPEJHEM YPOBHE: OCHOBHBIE 3HAHUS OCB
4 3 OCHBI, YMEHHS U HABBIKK [IPH BBIMOJIHEHUH J1a00pATOPHOM paboThl, 0pOPMIICHHUH PE3YJIBTATOB U 3aIUTE

oTuera 110 j1abopatopHoii paboTe chopmupoBanbl. Bee 3aaHHA OCBOCHBI, HO JAOIYCKAIOTCS HE3HAYUTEI
bHBIC OLIMOKH, HETOYHOCTH, 3aTPyJHCHUS IPU aHATUTHYCCKHX OIEpPaLHsX.

CTyzeHT JeMOHCTPUPYET CHOPMHUPOBAHHOCTH KOMIETEHIINH HA 6a30BOM yPOBHE: B X0J1€ KOHTPOIBHBIX
MEPONPHATHI JJOIYCKAIOTCSl 3HAYUTENIbHbBIC OIIMOKH, CTYJCHT UCIIBITHIBACT 3HAUNTEIILHBIC 3aTPyJHEHUS
3 2 NI NIepeHOCe 3HAHWH Ha HOBBIEC IIPAKTUUECKUE CUTYallnH. Y MEHUS U HaBBIKH IIPH BBITIOJIHEHHUN J1abopaT
OpHOH paboTHI, 0OPMIICHHH Pe3yIbTaTOB U 3aIUTE OTUYETa IO JabopaTopHOH paboTe ChopMHUPOBAHBI H
€MI0JIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITHPOBAHBI BEIBOJIBI.

CTyZ[eHT JACMOHCTPUPYET C(i)OpMI/IpOBaHHOCTL KOMIICTCHIIMU Ha YPOBHE HUKE 68.30BOFO, MIPOSIBJIACTCS HE

2 1 - .
JOCTAaTOYHOCTH 3HAHUHN, YMEHUU 1 HABBIKOB

1 0 HpOHBJ’IS{eTCH TIOJITHOC WJIU HNPAKTHYCCKU IOJIHOE OTCYTCTBUE 3HaHHﬁ, yMeHI/Iﬁ 1 HAaBBIKOB
*[Ikana OIEHKHM TO OTAETbHON nabopaTopHOl paboTe MUCIUILUIMHBI (o4Has Qopma
o0yueHwus - 7 1abopaTopHBIX paboT; 3a0uHast popma oOyueHus - 2 pabOThI)

5.4 Ilepeuens TeM pedepaToB

Tema pedepara « TUrbl XUMUYECKON CBSAZI»

Kpamkue memoouueckue ykazanus

Pedepar momkeH ObITh 0GOPMIIEH B COOTBETCTBHE C YCTAaHOBJICHHBIMH TPEOOBAHHSIMU
TpebGoBanus K 0POPMIICHHIO TEKCTOBOM YaCTH BBIITYCKHBIX KBaTM(PUKALIMOHHBIX Pa0bOT (IPOEKTOB),
pedepaToB, KOHTPOIBHBIX PabOT, OTYETOB MO MPAKTHUKAM, JJAOOpPaTOpHBIM padoram. CTpyKTypa U
npaBuna  opopmieHus.  CK-CTO-TP-04-1.005-2015. TlucemenHblii  pedepar  sBusercs
00s13aTeNIbHOM PabOTOM N HEOOXOJUMBIM YCIOBUEM ISl CIaYH JUCLIUTUIAHBL.

O6bem pedepara — 15-20 crpanun. Pedepar sBasercs ydeOHO-HCCIIETOBATEIHCKON
pabotoil. bonee 50 % TekcTa pedepara AOKEH COCTaBJIATH OPUTMHAIBHBIM aBTOPCKUH TEKCT.
[TpoBepuTh TEKCT Ha IJIArMaT MOXKHO Ha caiiTe http://antiplagiat.ru/. Ctpykrypa pedepara. Pedepar
JIOJIKEH COCTOSITh U3: THTYJa, COJACpKaHUS C yKa3aHHEM CTpaHUIl pa3felioB pedepara, BBEICHUS
(OTpa3uTh AaKTyalbHOCTb TEMBI, €€ BaXHOCTb [UII IMOHMMAHUS XUMHUYECKUX IPOLECCOB,
NPUHAISKHOCTh K (yHJZaMEHTAIbHBIM TOHATHSM XUMHH, OOO3HAaYMTh WENMW U  3a]a4d
MUCHbMEHHOU paboThl), OCHOBHOW YaCTH, COJIEPKalIeil HECKOIBKO pa3/esioB/IaB (B KOHIIE KaIOH



http://antiplagiat.ru/

IIaBbl/pasfienia — KpaTKhe BbBIBOJBI), 3aKitoueHHUs (0003HAYUTH BBIBOJABI, KOTOPBIE IOJKHBI
COOTBETCTBOBATh 3ajadaM paboThl; MOC]E BBIBOJAOB OOOOUINTH M3YYEHHBIN MaTepual, MOJBECTU
UTOTH pabOThl, OCHOBaHHbIE HAa aHAJIM3€ 3aKOHOB XMMHUH, PACCMOTPEHHBIX, CUCTEMaTU3UPOBAHHBIX
Y TUIATEJIbHO HW3YyYEHHBIX NpU paboTe C JUTEpaTypoil), CIUCKa JIUTEpaTypbl (HE MeHee S5-Tu
UCTOYHUKOB). PedepaTsl CTyA€HTOB JOKHBI OTINYATHCS.

Illkana oyenku

Ornenka Bannsr Onucanne

CTyZaeHT IeMOHCTpUpPYET COPMHPOBAHHOCTH KOMIIETEHIINH Ha UTOTOBOM yPOBHE, 0OHAPyKHBAET BCECTOP
OHHee, CHCTEMaTH4eCKOe U Ily0oKoe 3HaHHe y4eOHOro MaTepHalla, yCBOMI OCHOBHYIO JINTEPATyPy U 3HAK
5 3 OM C JOTIOJHUTENEHOH INTepaTypoii, peKOMEHIOBAHHOH POrPaMMOii, yMeeT CBOOOIHO BBIIOJIHSTE MIPAKT
WYECKHe 3aaHMs, IPeLyCMOTPEHHbIE IPOTPaMMOH, CBOOOIHO ONepUpyeT TPHOOPETEHHBIMH 3HAaHUSIMH. O
dopmieHne pedepara U €ro OPUTHHAIBHOCTh COOTBETCTBYIOT YCTAHOBIEHHBIM TPEOOBAHHSAM.

CTyzmeHT IeMOHCTpUpPYyeT COPMHPOBAHHOCTH KOMIICTSHIINH HA CPEIHEM YPOBHE: OCHOBHBIEC 3HAHHS OCBOE
4 2 HBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIE OITMOKH, HETOUHOCTH, 3aTPyJHEHHS IIPH BBINOIHEHUH aHAIN3a JTUT
epaTypbl, IepeHoCce 3HaHHU U Ha HOBbIE, HECTaHAAPTHBIEC cuTyauun. Pedepar opopmiieH ¢ He3HAYUTEIbHBI
MU 3amedaHusIMH. OpUTHHAIBHOCTE pedepaTa COOTBETCTBYET YCTaHOBIEHHBIM TPEOOBAHHSM.

CTyIeHT IeMOHCTpUPYeT c(hOPMHUPOBAHHOCTb KOMIIETCHIIMHM Ha 6a30BOM yPOBHE: B X0/Ie KOHTPOJIBHBIX M€
PONPHATHIA IOMYCKAIOTCS 3HAYUTEIbHBIE OLIMOKH, IIPOSIBIISETCS] OTCYTCTBHE OTJCIBHBIX 3HAHUM, CTYICHT
3 1 HCTIBITHIBACT 3HAYUTEIIBHBIC 3aTPYIHEHNUS [IPU OTIEPUPOBAHNY 3HAHUSMU IPH X IIEPEHOCE Ha HOBBIE CUTYa
nun. Pedepar odpopmiieH co 3HAUNTENbHBIME 3aMedaHusIMA. OPUTHHANBHOCTH pedepaTa COOTBETCTBYET YC
TaHOBJICHHBIM TPEOOBAHUSIM.

CTyzmeHT IeMOHCTpUpyeT ChOPMHUPOBAHHOCTH KOMIIETEHI[NH HA YPOBHE HIKe 0a30BOT0, MPOSBIIAETCS HEZIO

2 0,5 cTaToyHOCTh 3HaHMH. OdopmieHue pedepara v ero OPUTHHATBHOCTH HE COOTBETCTBYIOT YCTAaHOBJICHHBIM T
peboBaHuUsIM.
| 0 ITposiBISETCS MOJIHOE MIIM NPAKTHYECKHU MOIHOE OTCYTCTBUE 3HaHuit. OdopmieHue pedepara 1 ero OpUruH

AJIBHOCTb HECOOTBETCTBYIOT YCTAHOBJICHHBIM TpeGOBaHI/IﬂM.

5.5 IIpumep pa3HOYPOBHEBBIX 3a/1a4 U 3aaHU

IIpumeps! 3agau:

3anaua 1.

CocraBbsTe CXE€My YpPaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHOW PEAKIMHU, HAYLIEH IO
cxeme

KMI’IO4 + H3PO3 + HzSO4 — MI’ISO4 + H3PO4 + KzSO4 + H20

3agaua 2.

CocraBsTe CXEMYy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIETO B MICJIOYHON Cpejie:

KMHO4 + KN02 + KOH — K2M1'104 + KNO3 + HzO

3agaua 3.

CocraBsTe CXEMYy YPaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUU METOAOM
AJIEKTPOHHO-MOHHOTO OajiaHca, MPOTEKAIOIIETO B KUCIION Cpeie:

KMHO4 + st + H2804 = MDSO4 +S+ KzSO4 + HzO

3anaua 4.

CocraBsTe CXEMy YpaBHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM pPEAKIUU METOAOM
AJIEKTPOHHO-MOHHOTO OajaHca, MPOTEKAIOIIET0 B HEUTPAITbHOM Cpeie:

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

3anaua 5.

CocTaBbTe CXE€My TaJIbBaHMYECKOTO »OJEMEHTa, B KOTOPOM JJIEKTPOJAAMHU SIBIISIFOTCS
MarHueBasi 1 IMHKOBAs MJIACTUHKU, OMYIIEHHbBIE B PACTBOPHI MX HOHOB C aKTUBHOW KOHIIEHTpaLUen
Imons/n. Kakoil Metann siBisieTcs aHo10M, Kakoi katofgoM? Hamumnre ypaBHEHHE OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOMN peakUny, MPOTEKAIOIIEH B 3TOM raJIbBAHUYECKOM JIEMEHTE, U BBIUUCIUTE €T0
J1C.

3amgaua 6.

Kakas macca Meau BbLIEIUTCA HA KaTole NpH iekTposnse pactBopa CuSO,4 B TeueHuu 1y
npu cujie Toka 4 A?

3amaua 7.



B 600 cM> BozbI pactBopeHo 30 r BemiecTBa. Boruncinute MaccoByro 00 BeecTBa B %
(POLIEHTHYIO KOHIICHTPAITHIO)

3amaua 8.

[Tnotaocte 40% pactBopa HNO5 paBna 1,25 r/em’. Paccunrars MOJISIPHYIO KOHLICHTPALIUIO
3TOr0 pacTBOpA.

3amaua 9.

VYpaBHsHTE CIEAYIOUIYIO CXEMY PEaKlUH, UCIOJb3Ysl METO HOHHO-3JIEKTPOHHOTO OaiaHca.
Vkaxkute okuciutens u BoccraHosutens K,Cr,O; + HCl — CrCl; + Cl, + KC1 + H,O.

3angaua 10.

VYpaBHsiiiTe ClIEIYIONUIYI0 CXEMY PeaKkIiH, UCIIOIb3ysl METOA HOHHO-3JIEKTPOHHOTO OanaHca.
VYkaxure okucaurens u BocctanoButens. KBrO5 + FeSO4 + H,SO4 — Fey(SO4)5 + KBr +H, 0.

3agaua 11.

Cxonpko rpammoB NaOH Hazno B3s1h U1t npurorosiienus 0,5 e 0,02m pacTtBopa?

3agaua 12.

K 1o 20% pacTBopa T'MIpOKCHIA HAaTpus, INIOTHOCTh KoToporo 1,22 r/em>, npubasuiu 10
M BOJIBL. BBIYHC/IHTE MPOIEHTHYIO KOHIEHTPAIIHIO IOy 4EeHHOTO PACTBOPA.

3amaua 13.

N3 400 r 20% pacTtBOpa Hpu OXJaXJIE€HUU BblAETWIOCh 50 T' pacTBOPEHHOTO BEIIECTBA.
KakoBa maccoBast 107151 OCTaBIIErocst pacTBopa’?

3amaua 14.

3aruumTe SMeKTPOHHbIE KOHpHUTypammy ciaexyioumx uoxos: Cl; Ca2™; APT; 02,

3anaua 15.

3anumuTe NpUBEAEHHBIE HMXKE CXEMbl, 3aMEHHUB  BONPOCUTENIbHBIH  3HAaK Ha
COOTBETCTBYIOIIUI cuMBOI: TPy, OyKBY, 3Haku "+" wmm "-":

1.Ba’ - %6 — Ba?"

2.Br? ... % — Br

3.7-28 — 8"

4.89+28 — 2

5.Fe?-& — Fe’'

Kpamxue memoouueckue ykazanus

3agauM Mo AUCLUILIMHE BBIAAIOTCA KaKIOMY CTYAEHTY MHIMBHyajdbHO. BapuaHThI 3a1a4
npencrasieHsl B yuyeOHom mnocoboun T.K. Muxanpuenko. Xumus: 3agaud, yHpakKHEHHS U
KOHTPOJIbHBIE 3a/1aHu 10 oOmelt xumuu. — Baguocrok. M3narenscteo BI'YOC.

LlIxana oyenku

Ornenka Bammer* Onwucanue
5 ) Bce pacueTsl BBITOIHEHBI IPABUIBHO, CTYACHT MOXKET O0BSICHUTD (PM3HYECKHUN CMBICI MTOTY4SHHBI
X pe3yJbTaToB, CIEIaTh BBIBOL
4 1 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYJCHT MOXKET OOBSICHUTh (PU3MUECKUI CMBICI 10Ty YE€HHBI
X Pe3yJbTaToB, HE MOXKET CAENATh BHIBOX
3 0.75 Bce pacueTsl BBIIOIHEHBI IPABUIIBHO, CTYACHT HE MOXKET O0BSICHUTH (HH3MICCKHI CMBICI ITOTY4eH
? HBIX Pe3yJIbTaTOB, HE MOXKET CJIEJIaTh BBIBOL
) 0.5 PacueTsl BBINOIHEHBI HEMTPABIIBHO B OTIEIBHOMN YaCTH 3aa4H, B CBSI3U C Y€M HOJIydeH HEBEPHBIIT
’ pe3yibTar
1 0 PacdeTs! BRIIOTHEHBI HEMPaBUIBHO

* Kputepuu onieHKH OTAEIbHOM 3amauu (Bcero 12 3amaq)

5.6 Ilpumepsl 3a1aHNH 1JIS1 BBINOJTHEHNS] KOHTPOJIBLHBIX padoT

KonTponpHast pabora mpexycMapuBaeT pelieHHE 33ahad 1o BapuaHTaMm. KoHTposibHas
paboTa npeaHa3HauY€Ha CTYJEHTaM 3a04HOU (hOpMbI 00yUEHUS

BapuaHTbl KOHTPOJIBHBIX 3aJaHUil MpeacTaBiaeHbl B yaeOHoMm nocoduu T.K. MuxanbueHko,
JILB. benoyc Xumwus: Ilpaktukym 1o oOmeid u HEOpraHM4eCKOM XUMHH. — BiaauBOCTOK.



W3narensctBo BI'YOC. (cm. ctp. 35).

Kpamkue memoouueckue ykazanus

Kaxxaplii CTYZIEHT BBIMONHSIET BapUaHT KOHTPOJBHOTO 3aJaHus, OOO3HAUEHHBIH IBYMS
nocnegHuMHu  nudpamMu  HOMepa  cTyAeHuUeckoro Owiera (mmdpa). Hampumep, Homep
cryaenueckoro ounera CT-03-235, nBe nocneanue mudpsl 35, UM COOTBETCTBYET BapHaHT 35.

Illkana oyenxu

Ornenka Bamisr Onucanue

5 47 Bce pacyeTsl BbINOIHEHBI IPABUIIBHO, CTYAEHT MOXET OOBACHUTD (PU3UUECKHUI CMBICI MOJTYy4EHHbI
X pe3ysbTaToB, CAENATh BHIBOJ

4 38 Bce pacdeTsl BBIMOIHEHBI IPABUIBHO, CTYAEHT MOXKET O0BSICHATH (PU3HIECKUI CMBICI TTOTY4SHHBI
X PE3yJIbTaTOB, HE MOXET CHeIaTh BBIBOJ

3 23 Bce pacdeTs! BBIONTHEHBI IPABUIIBHO, CTYAEHT HE MOXKET OOBSICHUTD (DH3HIECCKHH CMBICI TTOIy9eH
HBIX PE3yJIbTaTOB, HE MOXKET CIIETaTh BBIBOL

) 10 PacyeTs! BBITONHEHbI HEIPABIIBHO B OT/IENBHON YaCTH 3a/1a4H, B CBSI3U C YEM I0JIy4CH HEBEPHBIN
pe3yabtat. [IpaBunsHO pemeno 10 mpoueHToB 3a1ay

1 0 Pacuets! BbINOIHEHBI HETIPABUIILHO
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