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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;

- HCIIOJIB30BATh BEIUYHMHBI KOHCTAaHT JMCCOLMALMM UL
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS

XapaKTePUCTUKU  CHJIBI

OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX ITPOLIECCCOB;

- YMCTb IIOJIB30BAaTHCA 3HAUCHUSIMU TCPMOAWMHAMUYCCKUX TMMOTCHUOUAJIOB IJId OLICHKU

CaMOITPOU3BOJIBHOT'O ITPOTCKAHUA ITPOLECCOB,
- IPONU3BOAUTH AHAJIUTUYICCKHUEC PACUCTHI

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

COOTHCCCHHBIX

IUIAHUPYEMBIMH  pe3ylIbTaTaMi OCBOCHHMS 00pa30BaTENbHOM IMPOrpamMMmbl,

npeJcTaBieH B Tabnuue 1.

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

Kon n Pesynbrarel 00ydeHws 10 JUCIUTUTAHE
Haszganue OTIOIT Konu bopmynpoBKa
BO, ¢bopmynupoBka MHWKATOpa Kon
COKpAICHHOC KOMIICTCHIINH AOCTIRCHHS pe3ynb dopmynupoBKa pe3yiibraTa
KOMITETEHIINH
Tara
08.03.01 OIIK-1 : Cnocobern | OIIK-1.2x: P11 3HaHue | (pyHIAMEHTAIBHBIX
«CTpouTensCTBO» | peliaTh 3a1aun Hcnons3yer pa3zeoB XMMHHU B 00beMe,
(b-CT) po(eCCHOHANBHOM | eCTeCTBEeHHOHAYYHbIC HEOOXOIUMOM JIJIst
JIESITEIIbHOCTH Ha METO/IbI U MOJIEJIH B OCBOCHHUS XUMHUYECKUX
OCHOBE TEXHHYECKUX OCHOB IIPH PEIICHUN
HCITOJIb30BaHUS TIPHIIOKCHUSX, npoQeCcCHOHATBHBIX)
TEOPETUIECKUX U BBIJICIISICT 3a/1a4
NIPaKTUYECKUX KOHKDETHOE P12 VYMmenue | genaTs mpocreiiiye
OCHOB COJIepKaHUE B OIICHKHU ¥ PacyeThl JIst
€CTECTBCHHBIX U MIPUKIIAAHBIX 3a/1a4ax aHaJIM3a XUMUYECKHUX
TEXHUYECKUX HaYK, SIBJIGHUH B UCIOJIb3yEMOMN
a TaKxKe anmaparype u
MaTeMaTHYECKOI0 TEXHOJOTHYECKHUX
ammapara npoleccax
PJ13 HaBpIk | BBITOTHEHHUS OCHOBHBIX
XUMHUYECKHX
71200paTOPHBIX ONepaIui

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

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



3. O0beM AUCHUNIMHBI (MOIYJIA)

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

Ta6muma 2 — O0miast Tpy10eMKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOH paboTHI (Jac)
CeMeCTp €MKOCTh
Hassanue ?))60 pv:::-l Hacr, I/I(.Yl?/lql)<0)c AynuropHas Bueay - CPC (;)T()Tpe]:fl
OI1OI BO Y vII 5 (Dép yAHTOop TopHas
s GO, | 38y | Beero Tt
0300)
JeK. | mpak. | mab. ITA KCP
080301 | 6390 | BLB 1 2 9 4 o [ 4 | 1] 0| e 3
CTpouTenpCTBO

4 CTpyKTYypa M coJepkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 CTpykrypa gucuuniauasl (moayJs) aisa 03900

Tematuueckuil 1iaH, OTPaXaOIIUNA COEpKaHUE UCIUIUIHHBI (MIEpEYEHBb Pa3JIeJIOB U TEM),
CTPYKTYpUPOBAHHOE MO BUIAaM Yy4eOHBIX 3aHATUN C yKa3aHHMEM HX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIaHOM, ITpUBECH B Tabmuie 3.1

Tabmuma 3.1 — Paznmensl qucuuruimHbel (MOAYAS), BUIBI yU4eOHOW AEATEIBHOCTH M (HOPMBI
TeKymiero KouTpoJs st O3P0

Kogx pe- Koin-Bo yacoB, 0TBeIcHHOE Ha
dopma
Ne Hassanue Teme! SyJneTata Jlex [Ipakr J1a6 CPC TEKYLLEro KOHTPOJIS
00y4eHHUs
BBenenue B qucHUILIHHY .
1 | Kiraccel HeopraHudeckux PA1, P12 2 0 0 12 CobecenoBanue
COEIMHEHUI
y | AroumHo-moneKyJIApHOS PI1, P/I2 0 0 0 12 CobeceoBanue
y4eHHE
CrpoeHue atroma u
3 | mepuoxudeckas cucrema PA1, P12 0 0 0 12 CobecenoBanue
JI.. MenpaeneeBa
Teopus pacTBOpoOB.
OCHOBHBIE 3aKOHOMEPHOCTH PAL, P2,
4 MIPOTEKAHUS] XUMUYECKUX P12, P13 0 0 2 12 CoGecenosanme
MIPOIIECCOB
OKUCITUTETBHO-
BOCCTAHOBUTEIIbHBIE U P11, P12,
3 3JIEKTPOXUMUYECKUE P12, P13 2 0 2 15 Cobecenosanne
MIPOIIECCHI
Hroro no tadsimue 4 0 4 63

4.2 CoaepxxaHue pa3iesioB U TeM JHCHUILVINHBI (Moayas) aisa O3P0

Tema 1 Bseoenue 6 oucyunauny. Knaccwvt neopeanuyeckux coeouHeHu.

Copepxanue Tembl: Benenue B nuctumuiuny. [Ipenmer, 3agaun u metoasl xumuu. [IpocTeie
U CIIOKHBIE BemiecTBa. Kimaccudukamnusi mpocThiX M cIOKHBIX BemecTB. Okcunbl. Kimaccuduxarms
okcunoB. Heconeobpasyromue u coneobpasyromue okcuanl. Kiaccudukaiuys coiieoOpa3yronmx
okcuoB. [lonydyenne un xumuueckue cBorictBa okcuaoB. OcHoBanus. Kimaccudukarys ocHOBaHUH.
[TonyyeHnne ocHOBaHMA. XWUMHUYECKHME CBOWCTBA IIEJOYEH, HEPACTBOPHUMBIX M aM(OTEpHBIX
ocHoBanuii. Kucnoter. Knaccudukanus kucnot. IlomydeHue Kuciaor. XUMHUECKHE CBOMCTBA
kucinotT. Comu. Knaccudukanus coneidr. Cpennue, Kucible, OCHOBHbIE coiu. CrnocoObl HX
MOJly4YeHUs1 U XuMudeckue coiictBa. KomiuiekcHble coenuHenus. MIx oOpa3oBaHME U CTpOECHHE.
BHyTpeHHss 1 BHENIHIS cepbl KOMITJIEKCHOTO coeAMHEeHUs. CBA3b XUMUU C IPYTUMHU HAyKaMU.



@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOI'UH: HeKHI/IOHHOC 3aHATHC. AaKTHUBHas JICKIIUA C HCIIOJB30BaHUEM HpCS@HTaHI/Iﬁ.
CamocrosTenbHas paboTa.

Bunbl caMoCTOSATENbHON TOJTOTOBKH CTYIACHTOB 10 Teme: PabGora ¢ murteparypoil.
BrinonHeHNE KOHTPOIBLHOM pabOTHI.

Tema 2 AmomHO-MONEKYAAPHOE YUeHue.

Conepxanne Temsl: BemectBo. Bunbl xummuueckux peakuuil. OCHOBHBIE TOHATHUS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE YueHHe. ATOMHast U MOJIEKYJIsipHas Macca. MoJb, MoJiipHas Macca
BEIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSPHOM MACChl BEHIECTBA. XWMHYECKHI
HKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH, YUCIIO KBUBAJICHTHOCTH. DKBUBAJICHT M MOJISIpHAs Macca
SKBUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

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

Buasl caMocTosITENbHOW TOATOTOBKM CTYACHTOB 1O Teme: Pabora ¢ JuTeparypoid.
BrinonHeHne KOHTPOIBHOM PabOTHI.

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

Cognepxxanrie TeMbl: OCHOBHBIE »JTambl M JUAJEKTUKA pa3BUTUS MPEICTABICHUNA O
CyIIECTBOBAaHUU U CTPOCHUU aToMOB. CTpOEHHE aTOMOB: SJIpO, DJIEKTPOHBI, X 3apsig U Macca.
KBaHTOBBIN XapakTep W3Iy4eHUs: W MOMIONICHUs dHepruu. YpaBHeHue [limanka. KopryckymspHo-
BOJIHOBOM Ayanu3M MUKpodacTHll. Jlyanu3m 31eKTPOHOB M MPUHLUII HeolpeaeneHHocTU. [lonarue
opOutanu. DieKTpoHHOEe oOnako. KBaHTOBBIE uMclia: TIIaBHOE KBAaHTOBOE YHCIIO, OPOUTAIBHOE,
MarHMTHOE, CIIMHOBOE KBaHTOBOE uncio. Popma s-, p-, d-opOutaneid. DneKTpOHHAs U 3JIEKTPOHHO-
rpapuueckass GopMbl cTpoeHHus aroma. [lopsaok 3amoiHEHUs aTOMHBIX opOutaneil. IlpuHimn
[Maynu. Ilpunumun Haumenslneld sHepruu (nBa mpaswia KieukoBckoro). Ilpunmun I'yupa.
ITepuoanueckuii 3axkon JI.1. MenneneeBa u ero TpakToBKa Ha OCHOBAHUU COBPEMEHHOU TEOpUHU
CTPOCHUsI aToMa. ATOMHO-MOJIEKYJSIpHOE ydyeHHEe. XHUMHYECKas CBsS3b U CTPOCHUE BEIIECTBA.
OcHoBHBIE BHABI XUMUYeCKON cBs3u. KoBasieHTHast cBs3b. llonsipHasi, HemossipHasi, MPHUMEPHI.
JIOHOpHO-aKIENTOPHBIA MeXaHW3M 00pa3oBaHUS CBsI3U. HackIaeMoCTh KOBAJICHTHOW CBS3H,
HanpaBJeHHOCTb. VMOHHAs CBSI3b KakK NPEACNbHBIN Ciydail MNOJApU3aLUN KOBAJIEHTHOM CBSI3H.
['mOpuanzanus atomMHbIx opoburtaneil. Tunbl ruOpuanszanuu. [IpocTpaHCTBEHHOE PacCHONOKEHUE
aTOMOB B MOJIEKYJIaX.

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0Opa30BaTEIbHBIC
texHonorun: CamocrosiTenbHas padoTa.

Bunbl caMoCTOSTENbHON TOJATOTOBKH CTYACHTOB 10 Teme: PabGora ¢ murteparypoil.
BrimonHeHNE KOHTPOIBLHOM pabOTHI.

Tema 4 Teopua pacmeopos. OcHoGHble 3AKOHOMEPHOCMU NPOMEKAHUA XUMUYECKUX
npoyeccos.

Copnepxanue Tembl: PacTtBopbl. (OCHOBHBIE OINpEAENEHUS: PacTBOpP, PacTBOPUTEIND,
pacTBopeHHOe BeliecTBo. PactBopumocTs BemecTB. HackimeHHblii pactBop. CriocoObl BeIpaKeHUS
KOHIEHTpaluu pacTBOpoB. I'nuaparnas teopus pactsopos .M. Menneneesa. DHepreTuka npouecca
pactBopeHHMsl. OCHOBHBIE IOJIOKEHUSI TEOPHM 3JIEKTPOJIMTUYECKON nuccouuanuu. PaBHoBecue B
pacTBOpax AJIEKTPOJIMTOB. OJEKTPOJIUTHYECKas Auccouuanus Boabl. bydepHble cucremsl
(xapOoHaT-ruapokapOoHaTHas OydepHas cucrema MUpPOBOro OKeaHa, IMOYBEHHbIE OydepHbIe
cuctemsl). ['uaponus coneil. Xumuueckas KMHETUKA U KaTain3. CKOPOCTh XUMHUECKOW pEaKIuu.
Hctunnas u cpennss. @akTopsl, BAUAIOIINE Ha CKOPOCTh peakiuu. KuHerndeckas kinaccudukanus
peakuuii. [IonsATHE O MOPSAAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOPOCTH peakluu MEPBOTrO
nopsika. 3aBUCUMOCTb CKOPOCTH PEaKkIUu OT TeMIepaTypbl. AKTUBHbIE MoJIeKy/bl. [loHsTHE 00
DHEPruM aKTHBalMM. YpaBHeHHEe AppeHuyca. [lonstue o katanmuse. MexaHu3M JeHCTBUSA
karanu3aTopoB. IloHarne o xumuyeckom paBHOBecHH. CMeEIIEHHE paBHOBECUS NPU HW3MEHEHUU
KOHIEHTpaluy, Temnepatypsl, gaBieHus. [lpunnun Jle—Illatense. OCHOBBI XUMHYECKOM



TEPMOJMHAMHKH. 3aKOH COXpPaHEHHUS OHHEpPruu. BHYTpeHHss »Heprus, Temiora U padoTa.
MatemaTuyeckoe BBIpa)KEHUE MEPBOr0 Havaja TEPMOAMHAMUKH B pasHbIX ycinoBusax (V=Const,
p=Const). TeroBoit 3¢ dekr peaknun. 3akoH I'ecca u ero crneactus. CTaHAAPTHBIE TEIUIOTHI
oOpazoBanusi u cropanusi. OOpatumble U HeoOpatumble Tnporeccel. DopMyTHpOBKa U
MaTeMaTHYeCKOe BhIpayKEHHE BTOPOro Hadaja TepmoauHaMuku. [lonstue 06 suTponuu. [lonarue o
TEpPMOJMHAMMYECKUX MOTeHIManax. JHeprus lenpmromnbia. DHeprus [ubb6ca. Mcmonb3oBanue
ATUX PHEPTHUM JUIsl ONpeIeeHHs] HallpaBJIEHHOCTH ITpoLiecca.

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

Bunpl camMocTOATENbHONH TIOATOTOBKM CTYACHTOB MO Teme: Pabora ¢ auTeparypoid.
[ToaroroBka k maboparopHoii pabore "Peakiuu noHHOro oOMeHa" - OTBETHI Ha KOHTPOIBHBIC
BOIPOCH! (HANKMCAaHUE TEOPETUYECKOM YacTH OT4YeTa) METOJMYECKMX YKa3aHUM; MOATOTOBKAa K
AKCIIEPUMEHTAJILHON YacTH padoThl. BEITIOIHEHNE KOHTPOJIBHON PabOTHI.

Tema 5 OxkucaumenbHo-60CCMAHOBUMENbHBIE U DNEKMPOXUMULECKUE NPOYECCHI.

Conepxkaarie TeMbl: OKHCIUTENIBHO-BOCCTaHOBUTEIbHBIC peakiuu (OBP). YpaBHuBanue
OBP. Tumet OBP. OOmme cBoiicTBa meramuioB. DopMbl HAX0XKACHUS METAIIOB B IMPHUPOJE.
dusnueckue cBoiicTBa MeTamuioB. Kpucrtamnmueckas penierka MetaiaoB. OCOOEHHOCTH CTPOECHUS
aTOMOB MeTaJIOB. Pasznuune B CTPOSHUHM BHEIIHETO >HEPreTUYECKOTO YPOBHSA Yy METaNIOB U
HEMETAIJIOB. ATOMBI METAJUIOB IIABHBIX W MOOOYHBIX moArpymi.llomydeHne METalioB U3 UX
COCMHEHUN. XHMHUYECKHUE CBOMCTBA METAJIOB. OJEKTPOXUMUUYECKUUA psiie HampsHKeHUH
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YEJIOBEKA. OJEKTPOJHbIE MOTEHUUANbl. MexaHu3m
BO3HUKHOBEHHUS ODJIEKTPOAHOrO mMoOTeHIMana. Bomopomnswii snektpoa. Psn  crangapTHBIX
ANEKTPOJHBIX IMOTEHUMAJIOB MeTaluioB. ['anpBaHnnueckuit 3nemeHT. Omnpenenenue JJ[C
raibBaHn4YecKoro aieMenTa Jlanumans-Axoou. Konnenrparuonnsie nenu, pacuet 3/C mo ¢popmyrne
Hepncra. Kopposust Meramnos. Buasl koppo3uu. AHOAHBIE U KaTOAHBIE IIPOLIECCHI, POTEKAOIINE
IpU INEKTPOXUMUYECKONH KOPpPO3UM METauIoB. BOMpOoChl 3KOJIOTHH, CBSI3aHHBIE C KOppo3uei
MeTauioB. Mepbl OOpBhObI ¢ KOppO3HMEH: aHOAHOE MOKPHITHE (OIMHKOBAHHOE XKEJNe30), KaTOAHOE
MOKpBITHE (JTy>)keHOoe kene30). [IporekropHas 3ammra. DnekTpoiu3. CyIHOCTh 3JIEKTPOJIH3a.
DJIEKTPOIN3 PaCIIaBOB U PAaCTBOPOB. DJEKTPOJIU3 C HEPACTBOPUMBIM aHOIOM. 3akoHbl Dapajes.
[IpakTHueckoe NpUMEHEHHUE IEKTPOIIU3aA.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TeXHOJIOTHH: JIeKUMOHHBIE 3aHSATHS: aKTUBHAs JIEKIUS C MCIOJb30BAHUEM IIPE3CHTALIUM.
CamocrositenpHas padbot. JlaboparopHoe 3aHsTHE - TabopaTopHas padoTa.

Bunael camMocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: Pabora ¢ muTepaTypoil.
[ToaroroBka k naboparopHoii pabore "OmekTpoiam3" - OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI
(HamMcaHuWEe TEOpPeTHMYECKOW YacTH oOT4yeTa) METOAMYECKUX yKa3aHWW; TMOATOTOBKA K
AKCIIEPUMEHTAIbHOU YacTu paboT. BeIMoTHEHHE KOHTPOIBHOU PabOTHI.

5 MeTonnueckne yKka3anus Ajs 00y4alomuxcs M0 M3YYeHHI0 M peau3alii TUCHUTLIUHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10
ofecrevyeHn0 CaMOCTOsITeIbHOI padoThI

CamocTosTenbHass paboTa BKIIO4aeT padOTy C y4eOHOH W HaydyHOW JHMTEpaTypol mHpu
MOJATOTOBKE K JIa0OpaTOpHBIM paboTam, JEKIUsIM M K 53k3ameHy. CamocrosiTenbHass pabora
NPOBOTUTCS C  IENBIO: CHCTEMATH3allid W 3aKpEIUICHWs, YDIyOJeHWss W  pacCIIupeHUs
TECOPETHUYECKUX 3HAHUM W TPAKTHYECKUX YMEHHH, TNPHOOpPETaeMbIX CTYICHTAaMH B XOJe
ayJUTOPHBIX 3aHATUH; (OPMHUPOBAHUS YMEHHI NCTIOIB30BAThH CIIEHUAIBHYIO JTUTEPATYPY; PA3BUTHS
MI03HABATEIBbHBIX CIOCOOHOCTEH N aKTUBHOCTH 00YYarONIUXCst; (POPMHUPOBAHUS CAMOCTOSATEIILHOCTH
MBILUIEHHUS, CIIOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPLICHCTBOBAHUIO M CaMOpeau3alii;



pa3sBUTHS HCCIIEIOBATENbCKUX YMeHUNA. CamocTosATenbHas paboTa NMpU H3YYEHUH JAMCLUILUINHBI
nmojApa3AensaeTcs  HaTpW BUAa: 1) ayauTopHas CaMOCTOATENbHas paboTa (BBIMOJTHEHUE
nabopaTopHbIX paboT); 2) caMocTosTeNbHAs paboTa MOJ KOHTPOJIEM MpemnojaBaTens (IJIaHOBHIE
KOHCYJIBTAIMH, 3a4€T); 3) BHEAyIUTOpHAst CaMOCTOSTENbHAsE padoTa MPU BBIMOJHEHUH CTYACHTOM
JOMAIIHUX  3aJaHuil  y4yeOHOro M  TBOPYECKOTO  XapakTepa (MOArOTOBKAa K  JIEKIMSM,
WHIMBUYalbHble PAa0OThl MO OTIENBHBIM pazlesiaM COAEP)KAaHUS JAUCHUIUIMHBI, MOJATrOTOBKAa K
3auery).

JUi MOAroTOBKM K J1a0OpAaTOPHBIM 3aHATUSAM HEOOXOIMMO HCIIOJIb30BaTh METOAMUYECKHUE
yKa3aHUsl K BBIMOJHEHUIO JabopaTOpHBIX paboT. Kaxaplii paszfgen MeTOIMYecKHX YKazaHUid
3aKaHYMBAETCS TIEPEYHEM KOHTPOJBHBIX BOIIPOCOB, HA KOTOPBIE HEOOXOIUMO OTBETUTH MUCHMEHHO
¥ 0(pOpMUTH B OTYET B BUJE TEOPETUUECKOH INIaBbl K KOHKpETHOU abopaTopHOit pabore (Imasa 1
TeopeTnueckas 4acTb).

CrylieHT 3alMiaeT 0T4YeT HHANBUIYAIBHO.

JlomyckoM K BBITIOJIHEHHSI JIAOOPATOPHBIX padOT SBISETCS MPOXOXKACHUE MHCTPYKTaxa I10
TeXHHUKE Oe3omacHOCTH (1-e 3aHsTHE) U 3HAHUE TEOPUHU U XOAa sKcmepuMeHTa. CTyIeHT JNOJKEeH
ObITb TOTOB K KaXIOMY 3aHATHUIO - BBINOJHSAET TEOPETHUECKYI0O 4YacTh U 3alllMINaeT ee Iepen
IIPOBEJICHUEM DKCIIEPUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlabopatopHas paboTa BBINOJHSAETCS CTYACHTOM B ayauTOpuu. Pe3ynbratel jgabopaTtopHOit
pa®oTbl odopMIIsIOTCS B BHAE OTHenbHOM mmaBbl (IaBa 2 DKkcnepuMeHTalbHas YacTb).
OKcriepyMEeHTallbHasi YacTh BKJIIOYAET XOJ paloThl, pe3ynbraThl OMbITa (TIOATBEPIKIAIOTCS
XMMHUYECKHMHU PEAKLUAMH, pacueTaMu ), HaOJIIOAECHUS U BBIBOJIBI.

JlaGopatopHas paboTa pa30uBaeTcsi Ha HECKOJIBKO ITAIOB:

I - KamepanbHbiii otan 1 (TuiaHupoBaHWE) - a) TIOCTAHOBKA IeJieH U 3a1a4 paboThI, MOa00p
JUTEpaTypbl M HaNKUCaHHE TEOPETHYECKOM 4YacTH OT4eTa, C MCIOJIb30BAHHEM KOHTPOJIBHBIX
BOIIPOCOB I10 TeMe; 0) cocTaBlIeHHUE IIaHa padoThl (IPEAYCMOTPEHHOTO METOUKOM); B) OTyUYECHUE
JIOTTyCKa K BBIIOJHEHUIO JIaOOpaTOPHOU paboTHI.

I - Kamepanbublii »Tam 2  (3KCIEPUMEHTAJIbHBIA) — @) BBIOJHEHUE pPadOT
(IpeayCMOTPEHHBIX METOAMKOH); 0) 00paboTka pe3yasTaTOB aHATMTHYECKOTO OINpPEACICHUS
(BBIpaXKEHHE PE3YNIBTaTOB Yepe3 KOJI-BO, MACCY, KOHLIEHTPALMIO, MAacCOBYIO JIOJIIO BELIECTBA U Ip.,
COIIACHO  METOJMKE); B) IPOTOKOJUpPOBaHHE HAOMIOAEHUH, (OPMYTUPOBKA BBIBOJIOB; T)
MOJrOTOBKA OTYETA.

III — 3amuTa oTuera (MHAMBUIYAITBHO).

KoHTpo/ibHbIE BONPOCHI JIsl CAMOCTOSATEbHOI OlleHKH KayecTBa OCBOEHUs y4eOHOit
AUCUMIITUHBI

UYro takoe okcuabl? Kak ux kimaccuuuupyroT no XuMU4eCKUM CBOMCTBaM?
UTto Takoe rTuAPOKCHUIBI?

Knaccudukanus ruipokcuios.

UT0 Takoe OCHOBHOCTb KUCJIOTBI, KUCJIOTHOCTh OCHOBaHUS?

Haiite onpenenenue conu. Knaccuduxamus conei.

Kakue kucnoTsl 00pa3yroT Kucible conu?

Kakue ocHoBaHus1 00pa3ylOT OCHOBHBIE COJIH?

XHUMHUYECKUH DJIEMEHT, aTOM, MOJIeKyJ1a?

[TpocTeie U clioKHBIE BeliecTBa?

Xumnueckue GopmyIibl BeuiecTn?

3aKOH NOCTOSIHCTBA COCTaBa?

OtHOcuTeNbHAs aTOMHAs U MOJIEKYJISIpHAsi Macca, MOJIsIpHast macca?
[TocTostHHast ABoraapo?

[Tepuoanueckuii 3akon Menpeneena?

3akoH ['eii-Jlroccaka?

3akoH ABoraapo?

MonsipHblit 00BeM raza?

VpaBuenue Knaitnepona?
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VYpaBuenne Menneneena?

Hanummre nosHpie 21€KTPOHHBIE KOHPUTYPALIUKA ATOMOB AJIEMEHTOB C MOPSIKOBBIM
HomepoM 17 u 25.

Harnumie 35eKTpoHHbIE KOH(UTYpallui aTOMOB XJIOpa U MapraHiia 1 noHoB Cl ™ u Mn?",
Hanummre s5ekTpoHHYI0 KOH(pUTrypamuio aToMoB (ocdopa u BaHaus. SBIsAIOTCS I OHU
aHayioramu?

Hanummre 351eKTpoHHYI0 KOH(GUTYpAIHIo OSpUILTUS U YKaXKUTE dJIeMeHThI-aHanoru. Kak
M3MEHSIOTCS CBOMCTBA aHAJIOTOB C YBEIMUYEHUEM HOMepa rnepuoa’?

[TpuBenute 351eKTPOHHYIO KOHUrypanuio kanus. [lokaxure, kKak U3MEHSIOTCS CBOMCTBA
3JIEMEHTOB MEPUOa, B KOTOPOM HaXOJUTCS KaJUH.

Harmumure snexktponubie KoHpurypamnuu atomoB Fe u F, a Takke nonos Fe 2 Fe3tuF
VYkaxuTe, y KaKUX U3 HIDKE IPUBENECHHBIX MOJIEKYJI XUMUUECKHE CBSA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

VYKaxXuTe M0CIeA0BaTeIbHOCTh BO3PACTaHUs DJIEKTPUYECKOIO MOMEHTA JUIIOJIA y CBA3eH: B-
N, B-F, B-C, B-O, B-Br.

Omnpenenurte BaJeHTHOCTH HoAa u hochopa B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUSIX.
Ykaxxute MexaHn3M o0pa30BaHUs CBSI3€H B HOHE THAPOKCOHUS H3O+. Kakyto BaneHTHOCTH
MMeEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOHpUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj3, H,Te, CF4, GeHy, PCls, SBrg? Kakue u3 5TuX MOJIEKYJI TOJISPHBI?

OcCHOBHBIE CBOWCTBA MPOSBISET BBICIINI OKCHUJI DJIEMEHTA: Cephbl, a30Ta, Oapus, yriepoaa?
Kaxk n3menstorcst CBoMCTBa THIPOKCUIIOB, 00pPa30BaHHBIX METAJJIaMU TJIaBHOW moArpymmbl 11
IpyNIbl, IpU YBEIWYEHUH 3apsa siipa aTOMOB?

N3mennTcs nu coiictBa BemiecTs B psiry NaOH — Mg(OH) , — AI(OH)3?

YeMm 00ycioBIeHA AIIOTPONHS?

B uem 3axmtouarorcs cBoiicTBa aMGOTEPHBIX THIPOKCHIOB?

Uemy paBHa MOJIsIpHAsi KOHLIEHTpPALUs SKBUBAJICHTA, MOJIsIpHas KoHUeHTpaus u TutTp 20 %
pacTtBopa cynbdaTa Maraus?

Kakoii 06beM pacTBOpa CepHOiT KMCIOTHI IIOTHOCTHIO 1,8 I/cM® ¢ MacCoBOM J0Mei H,S0O,4

88 % Hazmo B3ATH I IPUTOTOBICHHSI pacTBOpa KUCIOTH 06bemoM 300 cM>, IoTHOCTHIO 1,3
r/cM> 1 MaccoBoit oieii H,S04 40 %?

B BogHOM pactBOpe cTrynenuaTo gucconuupyet: K,SOy, K5 S, HyS, NaySOy.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJIbTaTe 00pa3oBaHMs?

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

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

KucnorHoCTh NOYBBI MOKHO yBenn4UTh BBeeHue pactsopa: NHyNO3, NaNO3, NaCl,
Na,SOy.

Kakwue pactBops! Ha3zbiBatoTcs 0ydepubiMu? [IpuBennure npuMepsl.

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

Ha yem ocHOBaH MeXaHU3M JIeHCTBUs Oy(hepHBIX crucTeM?

[TpuBectu ypaBHeHus mist pacueta pH OydepHBIX pacTBOpPOB.

KakoBo 3HaueHne OyepHbIX cuctem?

Berauciuts pH dopmuatHoTo OydepHoro pactBopa, B 111 koToporo coaepxutcs o 0,1M

HCOOH (K, = 1,8%107%).

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

BbruuciuTh MOJISIPHYIO KOHIICHTPAIIMIO PacTBOPA MypaBbHHOM KUCIOTHI, ecin pH =3, a K 0
= 1,8*107%.
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I'maponus npotekaet npu pactBopenuu B Boje: CaBr,, Ba(NOj),, Na,SOy4, AICI;?

Bona. CsoiicTBa BOJEL.

OCHOBHBIE XapaKTEPUCTUKH PACTBOPOB.

[Tpoueccel, mpoTeKarolue Npu pacTBOPEHUH, TETIOBON 3P (EKT pacTBOPEHHUSL.
Teopust 3NEKTPOIIUTUUECKON JUCCOLIHAIIH.

CreneHp IUCCOLHALINH.

CusbHbIe U crabble JIeKTPOITUTHIL.

Koncranrta nucconuanuu. 3akon pazseaeHuss OctBanibia.

3aKOH AMEKTPOHEUTPATBHOCTH PacTBOPA AJIEKTPOJIUTA.

HNonHoe npousBeieHNE BOIBI.

Bonoponnslii mokasaress.

OHeprusl.

BuyTtpenHss sueprusi.

Tennora.

Pabora.

IlepBoe Ha4asI0 TEPMOJUHAMUKH.

3aK0H YKBHUBAJICHTHOCTH TETLJIOTHI U PaOOTHI.

DHTaNbIuA.

TerutoBoit 3 (PEeKT XUMUIECKON PEAKITHH.

3akoH ['ecca.

DHTpoONUsl.

Bropoe Hauano TepMOIMHAMUKH.

CBobOoanas sneprus ['m60ca kak KpuTepuil HapaBIEHHOCTH TpoIecca.

CKOpOCTh XMMHYECKOUN peakIui. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKiuu OT
KOHIICHTPAIIUX Pearupyronux BEIIeCTB.

KoHcranTa ckopocTH peakiiui. MoJeKyIsipHOCTb U MOPSIIOK PEAKIIIH.
Karanurtnueckue peakiuu. ' OMOreHHBIN U T€TepOTreHHbIN KaTalus.

3aBHCUMOCTb CKOPOCTH XUMUYECKOU peakuK OT TeMrnepaTypsl. TeMmneparypHas
3aBUCUMOCTbh KOHCTAHThI CKOPOCTH PEAKIIUU.

DHeprusi akTUBAIMU XUMUYECKOH peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumnueckoe paBHoBecue. KoHcTanTa paBHOBECHS.

@axkTopsl, BIUAOIIKAE HAa cMeleHue pasHoBecus. [Ipunnun Jle-IllaTense.
OKHUCIHTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBenuTe mpuMepsl TUITHYHBIX
OKHCIIMUTEJIEN U BOCCTAHOBUTENIEH.

PaccraBbTe K03 PUIHECHTHI B ypaBHEHHX, IPUMEHUB METO]T JJIGKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + H2804 — Cr2(804)3 +S+ KzSO4 + H20, 6) Ag + HNO3(KOHI_[) —
AgNO3; + NO, + H,O VYkaxute OKUCIUTEIb U BOCCTAHOBUTEIID.

I'ne pacnosioxkeHbl METAILIBI B IEPUOAMUECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB
J.N.Menneneena?

KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAIIIOB?

B uéMm paznuume B CTpOEHNH BHEIIHETO SHEPIeTHUECKOTO YPOBHS Y METAILJIOB U
HEMETAJIJIOB?

CKOJIbKO HAapY>KHBIX AJIEKTPOHOB UMEIOT aTOMBI METAJUIOB TJIABHBIX U TOOOYHBIX MOATPYMIT?
B kakux hopmax MOTYT HaXOAUTHCSI METAJLIBI B pUpoie?

Kak yctpoena kpucTamideckas peiieTka MeTauioB?

KakoBsl (huzndeckue cBOCTBA METAIIIOB?

Kak M0O>XHO TTOTy4UTh METAJUIBI U3 UX COCTUHEHUN?

Kak BemyT ce0si aTOMBI METAJUIOB B XUMHUYECKUX PEAKIUIX U IoYemy?

Kaxkue cBolicTBa — OKUCIUTENEH UITM BOCCTAHOBUTENEH — MPOSIBIISIIOT METAJUIbI B
XUMHYECKUX PEaKIusix?

Pacckaxxute 00 37EKTPOXUMHUYECKOM P/ HAMPSHKEHUH METaJIOB.
[lepeuncnure peakinu, B KOTOPbIE MOTYT BCTYIIaTh METAJUIHI.
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KakoBo 3HaueHue METalIoB B )KU3HU YeJIOBEKa?
Beraucnure remnepatypy 3amep3aHusi BOgHoro pactsopa prbossl CsH;yO5 ¢ MaccoBoit

nmonei 3%.

Beruncaure maccy pubosst CsH (O, koTopyto ciaenyeT pactBoputs B 180 T BOJIbI, 4TOOBI
MOJIyYUTh pacTBOp ¢ Temnepatypoit kunenus 100,1°C.

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

AICl; umu 0,2 mosb CgHy,Og B 1 v pactBopa? Crenens auccoumarin AlCI; pasma 0,75.
Beruuciure remnepatypy 3amep3aHust BOgHoOro pactsopa pubosst C sH;;O5 ¢ MaccoBoii

noxneit 3%.
Beruncaure maccy pubossl CsH (O, koTopyto caenyer pactBoputs B 180 T BOJIBI, 4TOOBI

MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 0051a1a€T OOIBIITUM OCMOTHUYECKHUM JIaBJIICHHEM: coiepkamuii 0,2 MoIb

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

CocTaBbTe CXe€MY I'aJIbBAHMUECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOJAAMH SIBISIOTCS
MarHueBasi U [IMHKOBAs TJIACTUHKHU, OMYIIEHHBIE B PACTBOPHI X HOHOB C aKTUBHOM
KoHIIeHTpanuen 1 Mmonb/n? Kakoit MeTan SsBiaseTcs aHoA0M, Kakoi katogoM? Hamumumre
ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOM peaKIuu, MPOTEKAIOIEH B 3TOM
raJbBaHUYECKOM 3JIEMEHTE, U Berauciute ero DJ1C.

MarnueByto IJIaCTUHKY OIYCTHIIA B PacTBOP €ro conu. [Ipu 3TOM 3eKTpoaHbII MOTEHIHAT
Marausi okasasucs paBeH — 2,41B. BeraucnuTe KOHIIEHTPAIUIO HOHOB MarHust (B MOJIB/JI).
CraHIapTHBIN JIEKTPOIHBIN TOTSHITMAT HUKENS O0bIle, yeM KobanbTa. I3MeHuTCs 1 310
COOTHOUIEHUE, €CIIM U3MEPUTH MOTEHILIMANI HUKEJIS B pACTBOPE €r0 MOHOB C KOHILIEHTpalUen
0,001 mMomB/1, @ MOTEHITMATBI KOOAThTa — B pacTBOpE ¢ KoHIEeHTpamwuen 0,1 Mois/n?

Kak npoucxonut armochepHas kopposus ctainu? Hanummre 31eKTpoHHbIE ypaBHEHUS
AHOJIHOT'O U KaTOJHOTO MPOLIECCOB.

Kax mpoucxoaut koppo3usi IMHKA, HAXOISIIETOCS B KOHTAKTE C KaAMUEM B HEUTPAIHBHOM U
KkuciaoM pactBopax. CocTaBbTe 3JIEKTPOHHBIC ypaBHEHHE aHOJHOTO U KaTOJHOTO MPOIIECCOB.
Kaxoit coctaB nmpogyKkToB KOppo3un?

MeJIb HE BBITECHSET BOAOPO/ U3 pa3daBieHHBIX KUcoT. [Touemy? OnHako, eciu K MeTHOM
IJIACTUHKE, OMYIIEHHON B KUCIIOTY, IPUKOCHYTHCS IMHKOBOM, TO HA MEIM HAYNHAETCSA
OypHoe BbIzIeTIeHUE BOA0poaa. OOBSICHUTE ATO ABJIICHHE, COCTABUB YPaBHEHUE aHOAHOTO U
KaTOJHOTO IpoleccoB. Hanmumure ypaBHEeHUE MPOTEKAIONIEH XUMIUUECKON PEaKIIHH.

K kakoMmy THITy TOKPBITHI OTHOCSITCS OJIOBO Ha CTaiu U Ha Meau? Kakue nporecchl OyayT
MPOTEKATh P aTMOC(EPHON KOPPO3HUH JTY>KEHHBIX (OJIOBSIHUPOBAHHBIX) CTAIM U MEJTH, TIPH
HeWTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHeHHE KATOJHBIX U aHOJIHBIX
peaKuui.

[TpuBenuTe mpuMepsl KATOAHBIX U AHOJHBIX MOKPHITHI /Ui KoOanbTa. CocTaBbTe ypaBHEHUE
KAaTOJHBIX U aHOJHBIX MPOLECCOB BO BIAKHOM BO3AYXE U B pACTBOPE COJITHOW KHUCIIOTHI PU
HapYIICHUH [ETTOCTHOCTU MOKPBITHS.

Hanummre ypaBHEHUS 37IEKTPOIHBIX PEAKIIHM, MPOTEKAIOIIUX MTPH KATOJHOM 3aIuTe
CTaJIBHBIX TPYO.

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

Omnpenenure Maccy HUHKA, KOTOPBIN BBIIEIUTCS Ha KaTO/E MPH AJIEKTPOIH3E CyibdaTa
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIX0]1 IMHKA Ha TOKY paBeH 50 %.

Kakas macca (r) H,SO4 06pa3yeTcs 0ko10 HEpaCTBOPUMOTI'O aHO1A IIPH IIEKTPOIIU3E
pactBopa Na, SOy, ecitu Ha aHOJIE BbLIENsAETCA KUCI0opoa 00beMoM 1, 12 11 u3mepeHHsli npu
H.y? Beruncnute Maccy BeliecTBa, BBIACISIONIETOCsS Ha kKaTtoe. Kakue TUIIBI JUCTIEpCHBIX
CUCTEM BbI 3HaeTe?

CocTaBbTe cXeMy raJiIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOAAMHU SBIISIOTCS
MarHueBasi U IMHKOBAs TUIACTUHKHU, OIYIICHHBIE B PACTBOPHI UX HOHOB C aKTHBHOU



KoHIeHTpanuei 1 mons/n? Kakoit metast siBisieTcst aHOJ0M, Kakoi karogom? Hanwmmre
YpaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOMN peakliy, IPOTEKAIOLIEH B 3TOM
rajlbBaHNYECKOM 3JIEMEHTe, U Beruuciute ero JC.

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

116. CranaapTHbII 31€KTPOJHBIN MOTEHLMA HUKEN O0blie, YeM KobasabTa. MI3MeHuTes i 310
COOTHOILEHHUE, €CIM U3MEPUTH OTEHILIMA HUKEIIS B PACTBOPE €0 HOHOB € KOHIIEHTpaIuei
0,001 mMonw/mn, a moTEHITMABI KOOAIhTa — B pacTBOpE ¢ KoHIeHTpanuein 0,1 Mons/n?

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

118. Kak npoucxoaut KOppo3us HUHKA, HAXOASIIErocsl B KOHTAKTE C KaJIMUEM B HEUTPAIbHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YPAaBHEHUE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kakoii coctaB mpoayKTOB KOppO3Un?

119. Menp He BBITECHSIET BOJAOPO U3 pa3daBieHHbIX KucioT. [louemy? OqHako, eciiu K MEHOM
IUTACTUHKE, OIYIIEHHON B KUCJIOTY, IPUKOCHYThCS [IMHKOBOMW, TO HA ME/IM HAYMHAETCS
OypHoe Bblienenue Bogopoaa. OObsICHUTE 3TO SBJICHHE, COCTABUB YPaBHEHHE aHOJHOTO U
KaTOJHOTO0 IpoueccoB. Hanumure ypaBHEHNE POTEKAIOIIEH XUMUYECKON PEAKLIUH.

120. K xakoMy TUIly MOKPBITUI OTHOCSITCSI OJIOBO Ha cTaiu v Ha meau? Kakue nporeccs! OyayT
POTEKaTh NpU aTMOCPEPHON KOPPO3UH JTy>KEHHBIX (0JIOBSHUPOBAHHBIX) CTAIN U MEJH, IPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanuimmre ypaBHeHHE KATOHBIX U aHOIHBIX
peaKkui.

121. TlpuBenute mpUMepbl KATOAHBIX U aHOTHBIX MOKPHITUH 17151 KoOanbTa. COCTaBbTE YpaBHEHUE
KaTO/JHBIX U aHOJHBIX MPOLIECCOB BO BIAKHOM BO3/1yX€ U B PaCTBOPE COJITHOM KUCIOTHI IPU
HapyLICHUH LEIOCTHOCTU IOKPBITHS.

122. Hanumure ypaBHEHUS 3JIEKTPOAHBIX PEAKLUN, IPOTEKAIOUIMX IPU KAaTOAHOMN 3alUTe
CTaJIbHBIX TPYO.

123. Kakas macca (T) ruipoKcua Kajusi 00pa3oBajiach y KaTo/a Ipu 3JIEKTPOJIN3e pacTBOpa
K,SOy, eciu Ha ocHOBe BbAEAMIOCH 11,2 11 KMCIOpOAA, U3MEPEHHOTO NIPH H. y.?

124. Omnpenenure Maccy IIMHKA, KOTOPBIN BBIICIUTCS HA KAaTOJIE TIPU AJIEKTPOIIN3e Cylbdara
[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 IEKTPOIIU3E

pactBopa Na, SOy, eciiu Ha aHOZE BBIIENISIETCS KUCIOpo] 00beMoM 1, 12 J1 u3MepeHHbIN pu

H.y? Beruncinute Maccy BEIECTBA, BBIIEISIIONIETOCs HA KaToIE.
Pexomengauuu no padore ¢ JJuTepaTypou
B yueOHbIX MOCOOUAX, YKa3aHHBIX B OCHOBHOM JTUTEpaType B TOW WIM UHOW MEpe PacKphITO
coJiep’KaHHE LEHTPaJIbHBIX TEM HacToslled paboueil mporpammsel. [TomMuMo u3ydeHHs OCHOBHOM
JUTEPATyphl MO IJUCLUIUINHE «XHUMHUS», CTYACHTY PEKOMEHIYETCS H3YyYHUTh JONOJHUTEIBHYIO

IuTepaTypy

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

[Tpu HeoOXxoMMOCTH 00YyHarOIIUMCS U3 YUCIIA JIULL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSI U
MHBAJIUAOB (110 3asBJICHUIO 00YYaIOLIErocs) NpeaocTaBiseTcs yueOHas HHPOpMaLus B JOCTYITHbIX
dopmax ¢ yaeToM UX UHIAWBUAYAIBHBIX IICUX0()U3NIECKIX OCOOCHHOCTEH:

- JUIS JIUI] ¢ HApYIICHUSMHU 3pEHUs: B MeYaTHON (opMe YBEIHMYEHHBIM mpudTom; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAVBHUyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYEHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHIMBUAYIbHBIC 3aaHUs, KOHCYJIbTAUU H JP.

- JJIs I ¢ HApYIICHUSIMU cllyXa: B Me4aTHoi (opme; B hopMe 3JEKTPOHHOTO JOKYMEHTA;
VHAVBUAYaJIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlH U Jp.

- 7Sl TUI] C HapyUICHUsIMHU OTIOPHO-BUTATEIBHOTO ammapara: B ne4atHoi gopme; B popme



9JICKTPOHHOT'O IOKYMCHTA; HHANBUAYAJIbHBIC 3aJaHWA, KOHCYJIbTAllUN U [Ip.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAeHHs TEKYIIero KOHTPOJIS U NMPOMEKYTOYHOM
arrecTauMy 00y4aroIMXCs M0 JUCUMILINHE (MOTYJIIO0)

B coorBerctBun ¢ tpeboBanumsiMu PI'OC BO mns arrecranum  oOydarommxcs Ha
COOTBETCTBUE MX IEPCOHANBHBIX JOCTHKEHUM IUIAHUPYEMBIM pe3yiasraTaM OOydeHHUs 110
JUCHUIUTMHE (MOJIYII0) cOo3JaHbl (DOHIBI OLEHOYHBIX CPENCTB. THIOBBIE KOHTPOJBHBIC 33aJaHUS,
METOJIMYECKUE MaTEpHalIbl, ONPEAEIAIOIUE POLETyphl OLIECHUBAHUS 3HAHWM, YMEHUN M HaBBIKOB,
a TaKXKe KPUTEPUM U II0Ka3aTeNld, HEOOXOOUMbIC Ul OLIEHKM 3HAaHWN, yMEHMH, HABBIKOB U
XapaKTepU3yIOIUe ATAIbl (OPMHUPOBAHUS KOMIETEHIUI B MpOIlecce OCBOEHUS 00pa30BaTeNbHON
MpOTrpaMMmBbl, ipescTanieHbl B [Ipunoxenun 1.

7 Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 00eceYyeHrue TUCHUIIMHBI (MOAYJIs1)

7.1  Ocnoenaa numepamypa

1. Pocun, M. B. O6mas u Heopranndeckas xumus B 3 7. T. 1. O0mas xumus : yaeOHUK
nst By3oB / U. B. Pocumn, JI. JI. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2024, — 426 ¢. —

(Bbiciuee oOpasoBanue). — ISBN  978-5-9916-3816-6. — Tekcr : 5SIEKTpOHHBIA //
Oo6pazoBarenpHast mnatrgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536244 (nmata
obpamenus: 22.07.2024).

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

9JIEMEHTOB : yueOHuK 1iist By3oB / WM. B. Pocum, JI. [I. Tomuna. — Mocksa : M3natensctBo FOpaiir,
2024. — 492 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-02292-6. — TeKcCT : 2JI€KTPOHHBII
// O6pazoBarenpHas maatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536242 (nmara
obpamenus: 22.07.2024).

3. Pocun, U. B. OOmas u Heopranundeckas xumus B 3 T. T. 3. Xumus p-371€MEHTOB :
yuebnuk s By3oB / M. B. Pocun, JI. JI. Tomuna. — Mocksa : M3narensctBo Opaiit, 2024, —
436 c. — (Bricmiee oOpazoBanue). — ISBN 978-5-534-02294-0. — TekcT : 3JIeKTpOHHBIN //
ObpazoBatenbHas minarpopma HOpaiit [caiiT]. — URL: https://urait.ru/bcode/536243 (nata
obpamenus: 22.07.2024).

7.2 [onoanumenvnas numepamypa

1. Bopucos, A. H. AHanutuueckas XUMuUs JIJIs 1eAaroros. PacueTsl B KOJIMYECTBEHHOM
aHanM3e : yu4eOHMK M mpakTukyMm st By3oB / A. H. bopucos, U. 0. Tuxomuposa. — 3-¢ u3n.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2024. — 153 c. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-09281-3. — Tekcrt : snexTpoHHbIH // OOpa3oBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/536758 (nara obpamenus: 22.07.2024).

2. KypOatoBa, C. B. Dnektpoxumus : ydeOHoe mocobue / C. B. Kypbarosa, E. E.
@unkensmreitn, P. B. [adurynmua. — Camapa : Camapckuii yauBepcuret, 2022 — Yacts 1 :
PaBHOBecust B pacTBOopax 31eKTpoJauToB. ['ereporennsie paBHoBecus — 2022. — 116 ¢. — ISBN
978-5-7883-1743-4. — TekcT : 3nekTpoHHBbIH // JlaHb : 371€KTpOHHO-OMONIMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/336566 (nara obpamenus: 18.07.2024). — Pexxum goctyma: st
aBTOPU3. TOJIb30BaTENCH.

3. Ps6os, B. JI. Xumus vedtu u raza : yuebnoe nocodue / B.JI. Pa6oB. — 3-e u3zn., ucmp.
u jpon. — MockBa : MH®PA-M, 2024. — 311 c. — (Beicmiee o6paszoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : osnekrponHsii. - URL:
https://znanium.ru/catalog/product/2145088 (mata obpamenus: 23.07.3783). — Tekct
AJIEKTPOHHBIMN.

4. Cemyxun, C. II. Xumusa nedtu u raza qis reosnoroB : ydebnoe nocooue / C. II.
Cemyxun. — Tiomens : TioM['HI'Y, 2018. — 98 c. — ISBN 978-5-9961-1803-8. — TekcT :



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

https://e.lanbook.com/book/138261 (mara oOpamenus: 18.07.2024). — Pexum moctyma: st
aBTOPH3. MIOJIH30BATEIICH.

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

obpamenus: 22.07.2024).

6. Xumus. Paznen «Opranuudeckas xumus» : yuebHoe nocooue / M. B. Temepera, M. H.
Koxesuna, E. A. Ckynaea, C. b. JloBunenkas. — Omck : Omckmii [AY, 2024. — 83 ¢. — ISBN
978-5-907687-65-3. — TekcT : 27eKTpOHHBIN // JlaHb : 37€KTpOHHO-OMOIMOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/407573 (nata obpamenus: 18.07.2024). — Pexum goctyna: ans
aBTOPH3. MOJIb30BATEIICH.

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

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

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

Nk -

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

http://www.consultant.ru/

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

OcHOBHOE 000pPYIOBAHUE:

- IIpoexrop

- AkBapuctuuisitop PHS AQUA 4

- Becwl ananutnueckue BJI-210

- Monomep M-500 6a30BbIit

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

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

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

08.03.01 «Crpoutensc | OIIK-1 : CnocoGeH pemats 3agauu OIIK-1.2k : Mcrionp3yeT ecTeCTBEHHOHAYYHBIE M
TBO» po(hecCHOHANBHOM JeATENbHOCTH €TO/Ibl ¥ MOZIENIN B TEXHUYECKHUX IPHIIOKECHUSX, B
(B-CT) Ha OCHOBE MCIIOJIb30BAHUS TEOPETH | BIJENACT KOHKPETHOE COJEPKaHUE B IPUKIIaJHBIX

YEeCKUX M MPAKTHIECKNX OCHOB €CTe | 3a/adax

CTBEHHBIX M TEXHUYECKHX HayK, a T

aKoke MaTEMAaTHYECKOTO ammapara

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 «Cniocoben pemats 3a1a4u mpoecCHOHATbHON ACATEIHPHOCTH Ha
OCHOBE UCIOJIb30BaHUS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX
HayK, a TAaK’K€ MaTEMaTUYECKOT0 aIapaTa

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
pe
3_
3_
Ta
Ta
OIIK-1.2k : Ucnome3yeT ecrecT 0OBSCHSIET: COCTaB, CTPOCHUE U
BEHHOHAYYHBIC METOIBI U MOJIE XMMHYECKHE CBOWCTBA KHCIIOT,
JI B TEXHUYCCKUX TPUITOKECHHS OCHOBaHHWH, OKCHJIOB, aM(pOTep
X, BBIJICJIIET KOHKPETHOE COZIEP HBIX COCTUHEHUH, COJIei; aTOMH
(yHIaMEHTAILHBIX Pa3/Ie0B XU
YKaHWE B MPHUKIIAJHBIX 3a/1a9ax 0-MOJIEKYJISIPHOE YUCHHUE; CTPOE
P 31 | mMuM B 00beMe, HECOOXOAMMOM [
HUE aTOMa; IEPUOMUYECKYIO CH
I aH | JI OCBOCHHS XUMHUYECKUX OCHO
CTEeMY 3JICMEHTOB; TCOPHIO PACT
1 e | BIpH pelieHHH npodeccuoHan
BOPOB; OCHOBHBIC 3aKOHOMEPHO
BHBIX? 33/1a4
CTH IPOTCKAHUS XUMHYECKUX T
POILIECCOB; KHCIOTHO-OCHOBHEIC
Y OKHCJTUTEIILHO-BOCCTAHOBHUTE
JIbHBIE CBOMCTBA BEIIECTB




N I "o

CH
uec

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

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

W T4 =

aB
bI

BBINIOJIHEHHSI OCHOBHBIX XMUMHYE
CKHUX JJa0OpaTOPHBIX ONepanuit

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

Tabnuna 3anoiHsAeTcsl B COOTBETCTBUU C paznenoM 1 Paboueit mporpammbl AMCHMITIIUHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

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

KoHTponupyemble IIaHupyeMBbIe pe3y
JIBTAThI O0YUYCHUS

KoHTponupyembie TeMBbI

HanMeHOBaHHE OIIEHOYHOTO CPECTBA U TP
encrasienne ero B DOC

JUCLIUITINHBI

Texymuii KOHTPOJIb

IIpomexxyTouHas art
TecTalus

OuHo-32049Hast popMa 00yUCHHUS

P/1 3Hanue : HyHIAMEHTAIbH
BIX Pa3JICOB XHMMHUH B 00BE
Me, He0OXOIMMOM JJISI OC
BOGHHSI XUMHYECKUX OCHO
B IIPH pEIICHUHU NpodeccH

OHAJIbHBIXD 3a1a4

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* |



Bun yueOHOIl nesTeIbHO
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 |- 4 47 - 51
ATTecTanys - - - 10 10
Htoro 25 8 47 20 100

**OuHo-3auHas popma 00ydeHUs

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.

TemaTtuka 1a00paTOPHBIX pabOT (715 CTYIEHTOB OYHO-3a09HOM (POPMBI OOyUCHHUS ):

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
o0ydeHus - 7 1abopaTOPHBIX pabOT; OYHO-3a049HAsi hopMa 00yUeHUs - 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
paboTta npeaHa3Hau€Ha CTYJEHTaM OYHO-3a04HOM (popMbl 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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