MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.16

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

O6IJ_I8.H 1 HCOPraHHU4YCCKasd XUMUS

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAIMPABJICHUIO IMOATOTOBKH
18.03.02 Duepro- u pecypcocOeperaromniye mpoueccs
B XMMUYECKON TEXHOJIOTUHU, HEYTEXUMHUH U OMOTEXHOJIOTUU

HaIpaBICHHOCTH (TIPodHIIb)
ParmonansHoe MpUPOA0NOIb30BaHNE, PEIUKIMHT U YTHIIN3AIUS OTX0/I0B

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2021
Oomras Tpymoemkocth: 19 3E

Pacnpe)lene}me YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 1 2
@®opmMa KOHTPOJIsI | DK3aMEH 9K3aMeH Hroro

Bun 3ansaruit
Jlexun 4 4 8
JlaGopaTopHbie 4 4 8
IIpakTHueckue
PykoBocTBO: KypcoBbie paboThl (tipoekTsi) / PI'P
[TpoMexxyTouHast aTTeCcTanus 0,35 0,35 0,7
KonraktHas pabota 8,35 8,35 16,7
CamocTosTenpHas padora 307 343 650
KonTtpons 8,65 8,65 17,3
Hroro 324 360 684




Pabouyto mporpammy coctaBui(u):
JIOLIEHT, KaHJ. TeXH. HayK, TpomuHa M.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penienzent

(OondcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEEI coctaBieHa Ha ocHoBaHuU ®I'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
18.03.02 Duepro- u pecypcocOeperaroniye mporeccsl
B XUMHYECKOH TEXHOJIOI'UH, He(bTeXI/IMI/II/I n 6I/IOTGXHOJIOFI/II/I

Cpok neiicTBusl padoueii mporpaMMsbl AMCcUMILIMHBI 10 «31» aBrycra 2026 r.

COI'JTACOBAHO
3aBenyrouuii kageapoit « Xumudeckasi TEXHOJIOTHUS U pecypcocOepeKxeHue)

« _» 20 M.B. Kpasnosa
(noonucy) (U.0. amunus)

YTBEPXIEHO

Ha 3aceganun LHEHTpa MEIUITMHCKON XUMHHU

(mpotokou 3acenanus Ne 1 ot «31» aBrycra 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenb OCBOCHUS TUCIMILIMHBI — (GOPMUpPOBAHHE Y 00ydaronuxcsi 0a30BbIX 3HAHUN, YMEHUH
¥ HAaBBIKOB MO OOIIEH ¥ HEOPraHMYECKOW XMMHUH, 3HAKOMCTBO C BHYTPEHHEH JIOTUKOW XMMHUYECKON
HayKd, a TaKXke MPHUOOpEeTeHHe CIIOCOOHOCTH HCIOJIb30BaTh IOJYYEHHBIC 3HAHUS, YMEHUS U
HaBBIKM TIPU M3YYCHHH TIIOCIEIYIOUIMX XMMHYECKHX W CIEIHMAIbHBIX AMCHUILUIMH U B cdepe
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, Ha OCBOCHMM KOTOpBbIX Oaszupyercs JaHHas AMCLUIUIMHA:
«BBenenue B mpodeccuioy», «Bricias MaTeMaTHKa.

I[I/ICIII/IHJII/IHI)I " OpPaKTHUKH, JJI1 KOTOPBIX OCBOCHUC I[&HHOIZ JUCHUITIINHBI HCO6XOI[I/IMO KakK
MMpEAICCTBYIOIICEC: ((OpFaHI/I‘leCKaﬂ XUMUA», «AHamuTHYECKass XUMHA WU (l)I/ISI/IKO'XI/IMI/I‘IGCKI/IC
MCTOJBI aHaJInu3a», «Du3myeckas u KOJITIOMJHAasA XHUMUS), <<O6HIa$[ XHUMHUYCCKasA TCXHOJIOTUA» H
APYyruc XuMH4YCCKUC TUCHUIITIMHbBI BapHaTHBHOﬁ qacCTu.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dDopmupyeMbie U HNuaukaropsl
KOHTPOJIHpYyeMbIe AOCTH/KCHH S IInanupyemsie pe3yjbTaThl
KOMIIeTEHIIUH KOMITeTEeH U o0y4eHus

(Ko ¥ HAMMEHOBAHUE)

(Ko ¥ HAMMEHOBAHUE)

(OIIK-1) Crocoben
U3y4aTh, aHAIU3UPOBATh,
MCII0JIb30BaTh MEXAHNU3MBI
XUMUYECKHUX PEaKLUH,
IIPOUCXOSAIINX B
TEXHOJIOTMYECKUX
npolueccax u
OKpPY’KaroIlleM MHpE,
OCHOBBIBAsSICh Ha 3HAHUX
0 CTPOCHUU BEIIECTBA,
MPUPOJE XUMUYECKON
CBSI3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB
XUMUYECKUX DIIEMEHTOB,
COEIMHEHNH, BEIECTB U
MaTepHajoB

OIIK-1.1. 3naer
TEOPETHUYECKUE OCHOBBI
o011eil 1 HeopraHMYeCcKon
XUMHHU A TOHUMAET
MPUHIUIIBI CTPOEHUS
BEII[ECTBA U MPOTEKAHUS
XUMHUYECKUX MIPOLIECCOB

3HaTh: IpaBujIa MOBEACHUS U
TEXHHUKY O€30MacHOCTH B
XUMHUYECKOH J1abopaTopui;
CIEIUATBHYI0 XUMUYECKYIO
TEPMHUHOJIOTHUIO; OCHOBHBIE ITOHATUS
Y 3aKOHBI XUMHUH, CTPOCHHE U
CBOMCTBA XUMHUYECKHUX COSANHECHHUH,
MPUPOAY XUMHYECKOH CBSI3H B
Pa3IMYHBIX KJIaccax BELIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
COMPOBOXKAAIOIINE B3aUMOJAECHCTBUS
BEILIECTB

VYMeTh: M0JIb30BaThCI XUMHUUECKOMN
TCpMPIHOJ'IOFPICfI; aHaJ'II/ISI/IpOBaTI)
MOJIyYECHHBIE PE3YIIbTATHI;
HpI/IMeHSITI) TeOpeTI/I‘-IeCKI/Ie ACIICKTHhI
0011eil 1 HeopraHMYEeCKOH XUMUN
JIJIST aHAJIW3a CBOMCTB BEIIECTB U
MEXaHU3MOB XMMUYECKUX MPOLIECCOB




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBAaHUE)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

Bnaners: cnenuanbHON XUMUYECKOH
TEPMUHOJIOTHEH; METOJaMH aHAJIn3a
XUMHUYECKUX MPOIIECCOB, METOIAMH
OIPEAEIIEHUS CBOMCTB BEUIECTB U
MEXaHH3Ma MX Y4acTHsl B IIPoIeccax
XUMHUYECKOTO XapaKTepa B
PoeCCHOHATBHON JEATENHHOCTH U
OKPY’KaIOIIeM MHUPE

OIIK-1.5. YMmeer
BBITIOTHATE OCHOBHBIC
XUMHUYECKHE OIepalni,
ONPEAEIATh
TEPMOJMHAMUYECKUE
XapaKTePUCTUKHI
XUMHUYECKUX PEeaKUui U
PaBHOBECHBIE
KOHIIEHTPAlUH BEUIECTB

3HaTh: METObI MPOBEACHUS
AKCIEPUMEHTAIBHBIX UCCIIEIOBAHUMN,
MOATOTOBKH paboyero Mecra;
AITOPUTMBI pacyeTa
TEPMOJIMHAMUYECKUX XapaKTEPUCTUK
XUMHUYECKUX PEAKIUN U
PaBHOBECHBIX KOHIICHTpaIUM
BCILIECTB

YMeThb: caMOCTOSATENIbHO paboTaTh ¢
METOJIMYECKUMHU PEKOMEHAALMSIMH,
CIIPAaBOYHBIMU MaTepUaiaMH,
MPUMEHSTh TEOPETUUECKHE 3HAHUS
JUIsI IPOBENIEHUS DKCIIEPUMEHTA U
00paboTKH ero pe3ynbTaToB,;
paccUnThIBaTh TEPMOJUHAMUYECKHE
XapaKTEPUCTUKU XUMUYECKUX
peakuuii ¥ paBHOBECHBIE
KOHIIEHTPALlUH BEIIECTB

Brnaners: MeToiaMu opraHusaiuu
CaMOCTOSITENIbHOM paboThl, aHATTN3a
MoJIy4eHHOM nHpopmanuu;
METOJIMKOM pacyeTa
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK
XUMHUYECKHUX PEAKLMN U
PaBHOBECHBIX KOHLIEHTpALIUN
BEILIECTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Moayas (pa3aen)

Bun
y4eOHoii padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHOl padoTHI)

Cemectp

Oo0nemMm,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Monyns 1.
Ctpoenue u
CBOICTBA BeIlleCTBA

Jlek 1

OCHOBHBIE ITOHATHUS U 3aKOHBI XUMUU.
XUMAYECKUAI DKBUBAJIEHT. 3aKOH
JKBUBAJIEHTOB

Cpl

Ctpoenue atomoB. [lepuoaunueckas
cuctema asiemenToB (.M. Meneneena.
Xumuyeckas CBsizb. MeTo BaJ€HTHBIX
cBsA3ed. MeTo1 MOJIEKYJISIPHBIX
opouTtaneii. [IpocTpancTBeHHOE
CTPOEHUE MOJIEKYJI U HOHOB. MeTo
I'unnecnu.

102

Monyns 2.
TepMoauHamuka u
KUHETHKA
XUMUYECKUX
[POLIECCOB

Cp2

TepMonrHaMuKa XUMHUYECKUX
npoueccoB. OyHKIUHA COCTOSHUS:
BHYTPEHHSS DHEPT U, DHTAJIBIINS.
3akon ['ecca. DyHKIIMH COCTOSTHUS:
sHTponus, sHeprus ['nboea.
Hamnpasnenue nporekanus
XUMHUUYECKHUX peakuuid. CKopocThb
XUMHUYECKHUX PEaKIUi. 3aKOH
JEUCTBYIOIMX Macc. Biausinue
TEMIIEPATypPbl HA CKOPOCTh
XUMUYECKHUX PeakInid. DHEprus
aktuBauuu. Karanus. Xumnueckoe
pPaBHOBECHE.

102

JIac 1

OHpeI[CJ'ICHI/IC OHTAJIBIINU PCAKIINU

OTtyeT no
lmabopaTtopHoit
pabote Nel




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HanMeHoBanue TeM 3aHATHH Oo0nemMm,
Mopnyas (pa3aean) . . Cemectp Bajauabl | UHTepakTHB, 4. (HAHMEHOBaHHUe
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI0
cpeacrsa)
Moayib 3. Jlek 2 PacTBOpBI 2JIEKTPOJIUTOB: CTEIIEHB 1 2 - -
PacTBOpbI U JUCCOLMAIIMHI, KOHCTaHTa
DIIEKTPOXUMHUUYECKUE JUCCOLUALHI, U30TOHUYECKUN
[IPOLECCHI Kod(unmeHT, 3akousl Paynst u Bant-
I'odda 11t pacTBOPOB IIEKTPOIUTOB
Cp3 PactBopbl. CriocoOb! BeIpakeHUS 1 103 - -

KOHILICHTPALlUU PaCTBOPOB.
TepmonnHaMuka U MEXaHU3M
pactBopeHus. PactBopsl
HE3JIEKTpOJIUTOB. KommuraruBHbie
CBoiCcTBa pacTBOpoB. MoHHOE
MIPOU3BEICHNE BO/IbI, IPOU3BECHHE
pacTBOPUMOCTH, HANIPABIICHUE
O0OMEHHBIX MPOIIECCOB B PaCTBOPAX
3IEKTPOIUTOB. OKUCIUTETHHO-
BOCCTAaHOBUTENIbHBIE PEAKIINN: HOHHO-
3JeKTpOHHBIA MeToA. Hanpasiienne
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii. DIeKTPOXUMHUSL.
BO3HUKHOBEHHE AIIEKTPOIHOTO
noteHnuaia. I'agpbBaHn4eckue
MIPOLIECCHI. DIEKTPOJIN3 PacIIaBOB U
BOAHBIX pacTBOpoB. KonnuecTBeHHbIe
3aKOHBI JIeKTpoau3a. Kopposus.
Bupl u MexaHU3MBI TPOTEKAHUS
koppo3uu. CriocoOb! 3alTUThI
METaJJIOB OT KOPPO3UU




DopMBbI TEKYLLET0

. KOHTPOJIA
Moayas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHiTHH Cemectp Obnem, banabl | UnTepakTuB, 4.| (HAaUMeHOBaHHeE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OII€eHOYHOI0
cpeacrsa)
JIa6 2 DIIEKTPOIN3 BOJHBIX PACTBOPOB 1 2 - - OTyeT mo
lmabopaTopHOi
padote No2
Kontposb [ToaroroBka K sK3aMeHy 1 8,65 - - Bormpocs k
bk3ameny Ne 1-50
ITA [TpomexyTouHas aTTecTanus 1 0,35 - - Bonpocer k
(9K3aMeH) bk3ameny Ne 1-50
Hroro:| 324
Monyns 1. Jlek 1 OnemenTsl 1, 2 rpynn [lepuogunueckoit 2 2 - -
S-3JICMCHTBI CHCTEMBI
Cpl KomrmiekcHbIe coeTnHeHMS. 2 30 - -
KecTtkocTh BOJIbI
Moy 2. Jlex 2 OnemeHTs! 13 rpymisl 2 2 - -
P-27E€MEHTHI [leprnoanueckoil CHCTEMBI
Jla6 1 OneMeHThI 15 rpynms 2 2 - - Otuer o
imabopaTopHOi
abote Nel
Cp2 OnemeHTsl 14 rpymnibl 2 155 - -

[lepuoanueckoii cucTeMbl. DIEMEHTHI
15 rpynmsr [lepuoandeckoit CHCTEMBL.
OnemeHTsl 16 rpymnmbl
[Tepuoanueckoit CUCTEMBI. DIEMEHTHI
17 rpynmst [leproandeckoit CUCTEMBI.
OneMeHTHI 18 rpynmsl
Ileproguueckoii cUCTEMBI




. KOHTPOJIA
Moayas (pa3aen) BUHII Ha"MeHOBamfe TEM 3aHiTHH Cemectp Obnem, banabl | UnTepakTuB, 4.| (HAaUMeHOBaHHeE
y4eOHoii padoThI (yuedoHOl padoTHI) u.
OLICHOYHOI 0
cpeacrsa)
Monyns 3. Cp3 OnemenThl 3, 4 rpynn [lepuogundeckoit 2 158 - -
d-aneMeHTHI CHCTEMBI. DJIIEMEHTHI 5 TPYIIIBI
[lepuonnueckoil cucteMbl. DIE€MEHTHI
6 rpymmnsl [lepruouyueckoi CHCTEMBI.
OnemeHnThl 7 rpynisl [lepuonnueckoi
cucTeMbl. JneMeHThl 8-10 rpymnmn
[lepuonnueckoil cuctembl. DIE€MEHTHI
11 rpynns! [leproanueckoit cucTeMsl.
OnemeHTsl 12 rpymisl
[Tepuonnueckoi cucTemMsl
JIab 2 OnemenTtsl 8-10 rpynm 2 2 - - Otuer 1o
imabopaTopHOi
pabote No2
KonTpons IToaroroBka K 3K3aMeHy 2 8,65 - - Bonpocer k
bk3ameHy Nel-52
ITA ITpomexyTouHas aTTecTanus 2 0,35 - - Bonpocer k
(9K3aMeH) bk3ameny Nel-52
Hroro:] 360

DopMBbI TEKYLLET0




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanuzanuy AMCUUIUIMHBI HCHOJB3YETCSI TEXHOJIOTUS TPAJAULMOHHOTO OOY4YEHHS —
opranuzaisi y4yeOHOro mpolecca B By3e, OCHOBAaHHAs Ha JICKIMOHHO-CEMHHAPCKO-3a4€THOU
dbopmax oOyuenus. K ¢popmam 00ydeHUsT OTHOCATCS JCKIHMH U JTaOOPATOPHBIC 3aHATHS, a TAKKE
caMmocTosTeNnbHas paboTa. Ha IeKuusx ucrob3yroTCs HarJIAHbIEe M CIOBECHBIE METOABI O0yUYCeHHUS,
Ha J1a0OpaTOPHBIX 3aHATHSIX — HAIJISIIHBIC, CIOBECHbIE M MpakTHUecKue MeTojlbl. OueHuBaHue
3HAHUH CTYJCHTOB MPOU3BOJUTCS MO OAJUIBHO-PEUTUHTOBOM CHCTEME.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Cemectp 1. Kypc «O01masg 1 Heopraunueckasa xumusg 1»

Monayas 1. CTpoeHue H CBOICTBA BellecTBA

Tema J1eKIIMOHHOI0 3aHATHSA .
OCHOBHBIE ITOHATHS U 3aKOHBI XUMHMHU., XUMHUYECKUH S3KBHUBAJICHT. 3aKOH YKBHUBAJICHTOB.

HN3y4nB JaHHBII MOAYJIb, CTYJAEHT JOJIKEH:
UMETh TMPEJACTaBICHHE OO0 OCHOBHBIX TIOHSATHUSAX MW 3aKOHAX XUMHUH; KIACCU(PUKAUN
HEOPraHWYECKUX BELIECTB; COBPEMEHHOMN TEOPUHM CTPOCHUHU aTOMa, KBAHTOBBIX YMCIIAX, TpaBUiIax 1
MPUHIMIIAX 3arloJHEHUsT aTOMHBIX OpOUTaell MHOTO3JIEKTPOHHBIX aToMoB; [lepumoandeckoit
cucreme /.M. MenpeneeBa; XUMHUYECKOW CBS3U, €€ BUIAX, XapPaKTEPUCTHKAX, THOPUIU3AIINH,
METOJIE¢ BAJICHTHBIX CBSA3€HM W METOJE MOJCKYISPHBIX OpOUTaNei, TUOPUIM3AINN, METOJe
I'mnnecnm.

3HATh:
OCHOBHBI€ [TOHATHS XUMUH (MOJIEKYJa, aTOM, XUMHUUECKHUH JIEMEHT, MOJIb, MOJISIpHAsl Macca);
OCHOBHBIE 3aKOHBI XMMHH (COXpPaHEHHUS MAacChl, IOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHUH,
ABorazpo, ypaBHeHue MeneneeBa-Kaneiipona, 00beAMHEHHBIN Ta30BbIN 3aKOH);
XUMHUYECKHH SKBUBAJICHT, 3aKOH 3KBUBAJICHTOB;
TEOpUHU CTPOEHHS aTOMa, COBPEMEHHAsl TEOPUSI CTPOCHUSI aTOMa,
XUMHYECKasl CBSI3b: KOBAJIEHTHAs, MOHHAs, METAJJINYECKast, BOAOPOIHAs
METO/]I BAJICHTHBIX CBA3€H U METOJl MOJIEKYJIIPHBIX OpOUTAaNIeH;
rubpuauszanus, meroa ['mnecnu.

yMeThb:
MIPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEaKIIHii;
COCTABJIATh YJEKTPOHHYIO KOH(PUTYPALINIO XUMUYECKUX JIEMEHTOB;
ONPEAEIIATH TUIl XUMUYECKON CBSA3H B BEILIECTBE U €0 IPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISATh CTPYKTYPHYIO (pOpMyITy BellecTBa.

MeTtoauyeckue peKOMeHAALMHU 110 U3YyYEHUIO MOLYJIs

[Tpu ocBOeHMU MOyt HEOOXOAMMO:
U3Y4YUTh Y4YeOHBIH MaTepuall 1O COOTBETCTBYIOLIEMY MOJYNIIO JUCIHUIUIMHBI, HUCHOJIb3Ys
JIEKIMOHHBIN MaTepual U JINTepaTypy Mo JaHHOW TeMaTHKe;
aKIEHTUPOBATh BHUMAHUE HA: OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHHM; KJIaCCH(PUKAIUN BEIIECTB;
OOIIMX XMMHUYECKHUX CBOMCTBAX BEIIECTB OJJHOTO KJIACCA; CTPOCHUU aTOMA U €ro XapaKTepUCTUKAX;
XUMHUYECKOH CBS3H, IPOCTPAHCTBEHHOM CTPOCHUHU MOJIEKYJI U HOHOB.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Yrto takoe oTHOCcUTEeNbHas aToMHas Mmacca? PaccunmTtaiiTe OTHOCHTEIBHYIO aTOMHYIO MaccCy
cepsl, ect M(S)=5,3-102%r, a m(C)=2,0- 102 r.



2. PaccumTaiiTe aOCOJIOTHYIO MacCy MOJEKYJbl CEpHOH KHCIOTBI, €CIH €€ OTHOCHTEIbHas
MOJIEKYJIsIpHAasi Macca paBHa 98.

3. OtHOCHUTENbHAs IIOTHOCTH Tra3a 1Mo BOAOPOIY, conepxkamiero 27,27% yraepoma u 72,73%
Kuciaopona, paBHa 22. Omnpenenutre OTHOCUTENBHYIO MOJEKYISAPHYIO Maccy Tra3a MU €ro
XUMHUYECKYI0 (hopmyIy.

4. OtHOCUTENBHBIC INIOTHOCTH Ta30B MO BO3Ayxy paBHbL: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)KI0ro rasa.

5. Omnpenenure, Kakoi ATO MeTaml, ecid 1,6 T Kaiblusad ¥ 2,615 r© ABYyXBaJIEHTHOTO MeETaylia
BBITECHSIOT U3 KUCIOTHI OJIMHAKOBBIN 00BEM BOAOPO/Ia IIPU OJIHUX U T€X KE YCIOBUSX.

6. Xmopun meramia coaepkut 69% xmopa. OTHOcUTENbHAS aTOMHAs Macca MeTailia paBHa 47.9.
Onpenenure CTENEHb OKUCIEHUS METAUIa B ’TOM COEIMHEHUH.

7. TIpn temmeparype 100°C u naBnenuu 50 ar. a3 3anumaer oobeM 10 M. TIpuBemute 06BeM
ATOrO ra3a K H.y.

8. Uemy paBHa Macca 1 MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIIUAX €r0 BOCCTAHOBIEHHUS: a) SN** +2¢ =
Sn%*; 6) Sn** +4e = Sn°

9. PaccunraiiTe MOJSIPHYIO MacCy SKBHBAJICHTA JKele3a B COCJUHEHHSIX €ro C KHCIOPOAOM,
conepkanux a) 70 u 6) 77,8% xenesa.

10. Ompenenute >KBUBAJCHT U MOJISIPHYIO MacCy SKBHBAJIEHTAa MOHOB elie3a B MPUBEACHHBIX
peaknusx: a) Fe®" +1e = Fe?*; 6) Fe®* + 30H" = Fe(OH)3

11. PaccuuraiiTe MOJSpHYIO Maccy 3KBUBajeHTa Mertamna, eciau 0,029 r ero BBITECHAIOT U3
kucioTel 30 Mi1 Bogopoaa (H.y.).

12. CocraBbTe 27eKTPOHHYIO0 KOH(PUTYPALIUIO 3JIEMEHTa C aTOMHBIM HOMEPOM 25.

13. Onpenenute HaOOp KBAHTOBBIX YMCEI JJISI BCEX JIEKTPOHOB 3JIEMEHTA C aTOMHBIM HOMEPOM 22.

14. Onpenenute TUN XUMHUYECKOW CBS3M B MOJIEKYJaX YrapHOro Tasza, XJOpuJa JHUTUS H
paccMoTpuTe 00pa3oBaHNE XMMUYECKOM CBS3U MO METOAY BAJICHTHBIX CBSI3CH.

15. Ompenenute NPOCTPAHCTBEHHOE CTPOCHHE TMEHTaxJopuaa Opoma, nudTopuaa OJOBa,
nepOpoMar-uoHa.

16. [To MeToIy MONEKYISIPHBIX OpOUTael yCTaHOBUTE MOPSAIOK CBSA3HM B IIMAHUI-MOHE U OKCHJIE
azora (I1).

MO)IyJIb 2. TepMOJII/[HaMI/IKa U KHHETUKA XUHMHUYECCKHUX IMPOLECCOB

Tema 12060paTOPHOro 3aHIATHSA:
OmnpeneneHne SHTAIBINN PEAKITHH.

H3y4nB faHHBIA MOAYJIb, CTYJAEHT JOJIKEH:
UMETh MpeJICTaBIeHHEe 00 HSHEPreTHYEeCKUX W3MEHEHHAX B CHCTEMax, B KOTOPBIX MPOHCXOIUT
B3aMMOJCMCTBE MEXAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX pEakuuid W MeTojax ee
pEryJInpOBaHHUs.

3HATH:
TepMOJHaMHueckue (PyHKLIUU COCTOSIHUS, CIIOCO0 U3 pacyera (3akoH ['ecca u ero ciencraue);
BJIMSTHUE TEMIIepaTypbl Ha BO3MOKHOCTh MPOTEKAHMs PEaKLHUHd B 3aBUCHUMOCTH OT YHMCIECHHBIX
3HAYCHUH SHTAIIBITUH U DHTPOITUH PEAKIIHH;
BJIMSIHAE Ha CKOPOCTh XUMHUYECKOHM peakiMy KOHIIEHTPAUH (3aKOH JICHCTBYIOINX Macc);
BIIMSIHME HAa CKOPOCTH peakiuu Temmneparypsl (mpasuio Bant-I'odda un ypaBHenne Appenunyca);
BJIMSTHUE HAa CKOPOCTh PEaKIIMU KaTaJnu3aTOpPOB;
XUMHYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunuui Jle [llarense).

yMeTb:
HPOBOIUTH XMMUYECKHI HKCIIEPUMEHT U aHAJIN3 MTOJyYCHHBIX PE3YJIbTaTOB;
OTIpeNeNATh BO3MOXHOCTD IMTPOTEKAHHSI PEAKIINH;
pEryarpoBaTh CKOPOCTh XUMUYECKOHN PEaKIIMH.



MeToanyeckue peKOMeHAANMUN 10 U3YYECHUI0 MOTYJISA
[Tpu ocBOeHNM MO HEOOXOAUMO:
U3YYUTh Yy4eOHBIH MaTepuall 1O COOTBETCTBYIONIEMY MOJYIIO TUCIUIUIMHBI, HUCIOIb3YS
JICKIIMOHHBIN MaTepual U JINTepaTypy Mo JaHHOW TeMaTHKE;
AKIICHTUPOBAaTh BHHUMaHWE Ha: (DYHKIUSAX COCTOSIHHS, 3aKOoHe ['ecca, TOMO- M TETEepPOTCHHBIX
Mpolieccax, YJHEPTUU aKTUBAIUU, KOHCTAHTaX CKOPOCTH PEAKIIMU U XUMHUYECKOTO PAaBHOBECHS.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1. Ilpu coemunenuu 3,2 T kene3a ¢ KuciopomoMm Beiaenmmiock 40 k/x Temna. Paccuuraiite
SHTAJIBIHIO 00pa3oBanus okcua xeinesa (11).
2. PaccuuTaiiTe TEIIOTBOPHYIO CHOCOOHOCTH METaHa.
3. PaccunraiiTe KOIMYECTBO TeIa, KOTOPOE BIAEIMTCA Hpu cropanuu 50 M3 cmecu, cocTosmeit
3 50% xucnopona, 25% Boaopoaa u 25% yriaekuciaoro rasa.
4. CpenaiiTe BBIBOJ O BO3MOXKHOCTH CaMOMPOU3BOJILHOTO MPOTEKAHUS PEAKIMU B CTaHAAPTHBIX
ycioBusx, ecu u3BecTHo, uto AH, = - 293 xJIx, AS,Y = 27 JIx/K.
5. Bo CKOJBKO pa3 M3MEHHTCS CKOPOCTh PEAKIMH IIPH W3MEHEHHH TeMiepaTypsl Ha 30°C, ecrm y =
3,0?
6. Kak nu3menuTcs vy razodaznoii peakuuu 2A + 3B = 2C npu yBenmu4eHUH aBiIeHUs B 2 paza?
7. Tlouemy vrp peakiuu Na + H2O — otnuyaercs ot vy peakuuu Ca + H2O —?
8. HM3meHenne kakux (DaKTOpPOB BBI3OBET CMEIIECHUE paBHOBecHs oOparumoit peakmuu Nz + 3H»

<> 2NHgs; AH% = -92 x/Ix B cTOpOHY NpAMON peakuuu?
9. BpIunciuTe UCXOHBIC KOHIICHTPAIIMU BEIIECTB, €CJIM PAaBHOBECHBIC KOHIICHTPALIMU H3BECTHBI:
2NO + Cl2 <> 2NOCI, [NO]=1,5 moss/xa, [Cl2]=1 monb/a, [NOCI]=0,5 monb/m.

10. Onpenenute SHEPrUI0 AKTUBALMHM PEAKIMH, €CIM KOHCTaHTa CKOpocTH peakmuu mnpu 283 K
cocranusiet 0,4, a mpu 303 K- 1,8.

MO)IyJ'Ib 3. PaCTBopbl H IJTCKTPOXHMHUYECCKHUE MPOUECCHI

Tema JIEKHIMOHHOIO 3AHATHUS
PacTBOpBI 2JIEKTPOIUTOB: CTENEHb JUCCOLMALNN, KOHCTAHTA JUCCOLMALNU, U30TOHUYECKUI
ko3¢ uimeHT, 3akoHbl Payns u Bant-I'odda 1151 pacTBOpOB 271€KTPOTUTOB.

Tema 1260paTOPHOro 3aHITHSA:
DNEKTPOIN3 BOJHBIX PACTBOPOB.

H3y4nB faHHBIA MOAYJIb, CTYAEHT JOJIKEH:

UMETh TpeJCcTaBleHne 00 MCTHUHHBIX PAacTBOpPAx; CBOMCTBAX PACTBOPOB; CIOCO0AX BBIPAKEHUS
KOHIIGHTPALlMM PacTBOPOB; 00 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMSX; 3JIEKTPOJIHOM
MOTEHINAJE; DJIEKTPOXUMHUYECKUX MPOLECCAX: TaJbBaHUYECKHX, DJIEKTPOIN3a, KOPPO3HH.

3HATh:
COCTaBHBIE YAaCTH PACTBOPOB; KOJIMUECTBEHHOE BBIPAXKEHUE COCTaBa PACTBOPOB;
CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U 3JIEKTPOIUTOB;
HarpaBJIeHuE OOMEHHBIX NTPOLECCOB B PACTBOPAX JIEKTPOJIUTOB;
METO/Ibl YPaBHUBAHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil (METO/I AIEKTPOHHOTO OanaHca
U TIOJTypeaKkuuil);
rajlbBaHMUECKHUE MPOLECCHl U padOTy rajibBaHUYECKUX JIE€MEHTOB;
AJIEKTPOJIN3 PACIVIABOB M BOJIHBIX PACTBOPOB AIEKTPOJIUTOB;
3aKOHBI JJIEKTPOJIN3a;
BU/Ibl KOPPO3UU U MEXAHU3MBbI UX IIPOTEKAHUS;
CHOCOOBI 3alUThl METAJUIOB OT KOPPO3UU



yMeThb:

IPOBOJUTH XMMHUYECKUI SIKCIIEPUMEHT M aHAJIN3 TIOJyYEHHBIX PE3yJIbTaTOB,;
TOTOBHUTH PACTBOPHI 3aJAHHOU KOHLICHTPALIUH

OIIPE/IeNIATH KOHIICHTPALUIO PACTBOPOB;

OIIPE/IeIIATH CBOICTBA PaCTBOPOB;

pacCTaBJiATh KOBCI)(bI/II_II/IeHTbI B OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX;
COCTAaBJISITh TaIbBAHMUYECKHE TIPOLIECCHI, OMPEACISTH JCKTPOABIKYIIYIO CHITY T'aIbBaHUYECKIX
3IIEMEHTOB;

COCTABIISITH IPOIECCHI AIEKTPOIIN3a PACIUIABOB U BOJHBIX PACTBOPOB JJIEKTPOJIHUTOB;
OIIPE/IeNIATH KOJIMYECTBA 00Pa3yIONIMXCS Ha 3JIEKTPOJax BEIIECTB IIPH 3JIEKTPOIIH3E;
COCTAaBJISITh TPOLIECCHI XMMUYECKON M DJICKTPOXHUMHUYECKON KOPPO3HHU;

noa0UpaTh COCOOBI 3aLIUTHI METAJIIOB OT KOPPO3HHU.

MeTtoauyeckue peKOMEHAALMHU 110 H3YyYeHUI0O MOy
[Tpu ocBoeHUM MOYJIE HEOOXOIUMO:
U3y4yUTh Yy4YeOHBIH MaTepuaid IO COOTBETCTBYIOLIEMY MOJYJII JUCHMIUIMHBI, HCIIOJIb3YS
JIEKLIIMOHHBIN MaTepuaJl v JINTEpaTypy MO JAHHON TEMATHKE;
aKLIEHTUPOBATh BHUMAHUE HA: COCTABE pACTBOPOB; CHOCO0AaX BBIPAKEHUS KOHLEHTPALUU
pacTBOpOB; D3JIEKTPOJUTAX M HEDJIEKTPOJIUTAX; CBOMCTBAX HEDJIEKTPOJIUTOB U 3IIEKTPOJUTOB;
METOAAaxX HJEKTPOHHOro OajaHca W NOJYpeaklUMi; TrajlbBaHHYECKUX Ipoleccax; pabore
rajJlbBaHMYECKUX 3JeMeHTOB; pacuere DJIC; aHOOHBIX M KaTOIHBIX PEAKIUSAX MPHU DIIEKTPOJIU3E;
3akoHax dapajes; TUIIaX U MEXaHU3MaX Pa3InYHbIX BUIOB KOPPO3UHU; CIIOCO0AX 3aLIUThl METAJIJIOB
OT KOPpPO3HUH.
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
1. KakoB Tum XxuMuyeckod cBs3M B dnekTposnuTax? Kakume 5>1I€KTpOiIUTBHl  HA3bIBAIOT
noTeHIuanbHBIMUA? cTHHHBIMA?
2. Hanmmute nuccorumanuio a) cyabpuTa HaTpus u 0) TuapodocdaTa Kaius 1Mo MepBOi U BTOPOH
CTYIICHSIM.

3. BrIpaszure xoHCTaHTY nuccoranuu opTohocHOpHO KHCIOTHI IO IEPBOH CTYIICHH.
4. Onpenenute crenens auccomuanuu 0,01 M pactBopa ykcycHoit kucnotsl, eciu K= 1,74-107.
5. Uro moka3zbiBaeT u30TOHMUYECKH kodpdunment? Kakas CBS3b CYIIECTBYET MEXKIY CTEIEHbIO

JIMCCOIMALIMY JIEKTPOJIUTA U U30TOHUYECKUM K0d(ppuiineHTOM?

6. Omnpenenute Temieparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpusi, eciu
CTENEHb AUCCOUAINU cocTaBiIsgeT 54%.

7. UYro Ha3bIBaIOT MOHHBIM POM3BEAEHUEM BOIbI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactopa NH4OH (K= 1,74-107).

9. OmpejenuTe pacTBOPUMOCTh THAPOKCHIA AMIOMHUHUSA, eciu ero [P = 5,7-107%2,

10. Paccuwnraiite ocMoTHyeckoe nasienne 0,002 M pactBopa 6enzona npu temmneparype 17°C.

11. Hamumwre ruiponus3 cleayrolux cojei u onpenenuTe cpeay ux Boaubix pactBopoB: NaNOs,
ZnCl,, Na2S, CH3COONHa.

12. CoctaBbTe cXeMy IBYX rajlbBAaHMUECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT CIIYKHJI ObI
KaTo/0M, a B IpYroM — aHoAoM. Hanumunre ypaBHEeHUsI peakiuii, MPOUCXOAIINUX Npu padoTe
ITUX JIEMEHTOB.

13. latbBaHWYECKUH DJIEMEHT COCTOMT M3 XPOMOBOTO 3JIEKTpo/ia, morpykenHoro B 0,01 M pactBop
CrSO4, W craHIapTHOrO BOJOPOAHOTO HJIeKTpoAa. HamummTe ypaBHEHUS 3JIEKTPOJHBIX
npoueccos. YUemy paBHa ero 3.1.c.”?

14. KakuMm ypaBHEHHEM KOJUYECTBEHHO OIUCHIBAECTCS AIEKTPOIIN3?

15. Yto paccuuThIBarOT ¢ moMoIslo ypaBuenus Hepucra?

16. CoctaBbTe cxemy 3JEKTPOJIN3a BOJHOTO PACTBOPA XJIOPUA HUKEISI HA HHEPTHBIX dJIEKTPOAaX.

17. CoctaBbTe CXEMBI JJIEKTpOJIM3a BOIHOTO pacTBopa xjopuaa kenesa (), ecim: a) anon
JKENEe3HBI; 0) aHO YTOJIbHBIM.



18. PactBop comepxkut monnl Zn®*, Ni?*, Fe**, Cu?* B omuHakoBoil KoHUEHTparuu. B Kakoif
MOCJIE0BATEILHOCTH TH METAJUIbl OYAYT BBLACNATHCSA IMPH DJIEKTPOJIN3E, €CII HaIpshKEHHE
JIOCTATOYHO ISl BBIICIICHUS JTF0O0T0 MeTaa?

19. Beiuncnure Maccy HHMKENS, BBIICTUBIIEIOCS Ha KaToJe MpPH MPOMYCKaHWUU Toka cuiioi 20 A
4yepe3 pacTBOP HUTpATA HUKEJS B TEYCHUU 22 4acoB.

20. Ilpu onektponuse pactBopa cosm ojoBa (II) macca karoma ysemuuumnace Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

21. PaccumTaiiTe 00beM KUCIOPO/a, KOTOPBIH MOXET OBITh MOJYUEH MPH SJIEKTPOJIU3E TOKOM 5 A
B T€UEHUE 2 YaCOB, €CJIU BBIXOJI 10 TOKY cocTaBisieT 85%.

22. Tlpu TmpOXOXKIEHUU dYepe3 PacTBOP COJM TPEXBAJEHTHOTO MeTaula Toka cwiod 1,5 A B
teueHun 30 mMuH Ha Katojae Bbyaenuioch 0,18 T Meramia. Berumciure MONSIpHYIO Maccy
MeTalljla U pacxof JIEKTPOIHEPTUH, €ClM MU3BECTHO, YTO HAmNpsbKeHUEe B ceTw paBHO 6 B, a
BBIXO/I IO TOKY 72%.

23. Kakoii KOHTaKT SIBIAETCS HarnboIee KOPPO3MOHHOOMACHBIM s kene3a: Fe/Cu, Fe/Sn, Fe/Ag?

24. B KOHTaKTe C KaKiUM W3 METAJUIOB MEJIb SBIISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

25. Hamummre 371eKTpOXUMHYECKHE MPOLIECChl (AHOIHBIN M KaTOIHBI), TPOTEKAIOLINE B KOHTAKTE
Al/Cu B pacTBOpe XJI0OpH1a HATPHSL.

Cemectp 2. Kypc «O01Iasg 1 HeOpraHudeckasg XumMug 2»

Moayasb 1. S-3jieMeHTBI

Tema JeKIMOHHOTO 3aHATHS .
OneMenTsl 1, 2 rpynn [lepuoguyeckoil cuCTeMbI

HN3y4yuB JaHHBIA MOAYJIb, CTYACHT J0JIKEH:
MMETh MPEJCTABICHUE O KOMIUIEKCHBIX COCIMHEHUSIX, HOMEHKIIATYPE KOMIUIEKCHBIX COCIMHEHUH,
YCTONYMBOCTH KOMILJIEKCOB; OCHOBHBIX (DHM3MUYECKUX U XHUMHUYECKHUX CBOHCTBaX S-3JIEMEHTOB,
croco0ax MX MOJy4YeHUs: U IPUMEHEHUH; )KECTKOCTH BOJIBI U METOaX €€ YMSTUYCHHUS.
3HATD:
HOMEHKJIATypy KOMITJIEKCHBIX CO€IMHEHUM, UX CBOMCTBA;
CBOICTBa S-3JIEMEHTOB, CIIOCOOBI MX MOJyYEHUS U IPUMEHEHMUS;
YKECTKOCTb BOJBI U CTIOCOOBI €€ yCTPaHEeHHSI.
yMeTh:
onpenensaTh GU3NIECKUE U XUMHUYECKHUE CBONCTBA S-2JIEMEHTOB;
COCTaBJIATh YPABHEHUS] XUMUYECKUX PEAKIIHI C yHaCTHUEM S-3JIEMEHTOB;
ONPEAENATh )KECTKOCTh BOJIBI;
YCTPAHSTh )KECTKOCTH BOJIBI.

MeToanyeckue peKOMeHIAUH M0 U3YYEHHIO MOTYJIsI
[Tpu ocBOCHUM MOTYIIsI HEOOXOMMO:

U3Y4UTh y4eOHBI MaTepuajl MO COOTBETCTBYIOIIEMY MOJIYJK TUCIMIUIMHBI, HCIIOJIB3YS

JIEKIIMOHHBIN MaTepra U JINTepaTypy 1Mo JaHHON TEMaTHKE,

aKIEHTUPOBATh BHUMAaHUE HA: HOMEHKJIATYpE KOMILUIEKCOB; CBOMCTBAaX S-3JIEMEHTOB; )KECTKOCTH

BOJIbI U CIIOCO0AX €€ yCTPaHEHUS;

OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI:

1. Ha3path yka3aHHbIC KOMIUICKCHBIC COCJIMHCHUS, ONMPEACIUTE COCTAB BHEIIHEH M BHYTPCHHEH
cohep, KOMILJIEKCO00pa30BaTeb, JIMTaH/IbI, KOOPAMHAIHOHHOE YHCIIO, 3apsij
KOMIUIEKCOOOpa30BaTeisi, HAUIIUTE MEPBUYHYI0O U BTOPHUYHYIO JHCCOIHAINN KOMILJICKCOB M
BbIpa3uTh st HuX KoHcTtauTy HectorkocTH: [RN(N2)2CI2]JCN, Ka[1r(C204)2Cl2].

2. CocraBuUTh XUMHUYECKUE bopmyIbI CIIETYFOIIIX KOMITIEKCHBIX COCTMHCHUI:
nuaneratroauopomokympat (1) kanus; iogoauazorcepedpo (1).



3. CocTaBuTh U Ha3BaTh 4 KOMIUIEKCHBIX COEIMHEHMS M3 yKa3aHHBIX HOHOB U Monekyi: Fe3*, H0,
Na*, S,
4. CocTaBUTb ypaBHEHUS PEAKIUIL:
NaH + H.0 — ; K+ HCl —; Mg+ H20 — ; BeO + Na;O — ; BaS + H.0 —
5. Hanwmcarte mporiecchl MoiydyeHus JTUTHsI, HATPUsl, KU JIEKTPOIM30M PACIUIABOB UX COJIEH C
YTOJIbHBIMU 3JIEKTPOJIAMH.
6. CpaBHHTb XMMHUYECKYI0 AKTHBHOCTH S-2JIEMEHTOB B TpPYIIaxX C YBEIHMYEHHEM MOPSIAKOBOTO
HOMEpa HJIEMEHTA.
7. Kakue meraymuibl Ha3bIBalOTCA HIETOYHBIMH M Toyemy? UTo 00mero B CTpOSHHH BHEIIHUX
JIEKTPOHHBIX 000JI0UYEK UMEIOT ATOMBI LIEJIOYHBIX METAIIIIOB?
8. Hamnwmcare ypaBHeHus ruaponu3a: a) kapoonara Hatpus; 0) pocdara xanus.
9. HanucaTb ypaBHEHMsI peaki1ii, IpU MOMOLIM KOTOPBIX MOKHO OCYILECTBUTh IIPEBPAILECHHS:
a) K — KOH — K>CO3 — KHCO3 — KNOs3
6) NaCl — HCI — KCI —- K — KOH
10. Kakue BemiecTBa B TEXHUKE HA3bIBAIOT: KAJIBIIMHUPOBAHHOMN CO/I0M, KPUCTAUTUIECKON COJMIOM,
MUTHEBOU COAOU, KAYCTUYECKON COI0M?
11. Yro ofbmee WMEIOT B CTPOCHHWM BHEIIHUX JJIEKTPOHHBIX 0005I04eK atombl MetamuioB |lA-
rpynbl?
12. Hamucatp ypaBHEHHS PEaKIHUK TPU TIOMOIIH KOTOPBIX MOYKHO OCYIIECTBUTH ITPEBPAIICHUS:
a) Ca — CaO — Ca(OH)2 — CaCO3 — Ca(HCOs3); — CaCO3 — CaO
0) Mg — MgCl, — Mg(OH), — MgCl, — MgSQOa4
13. Tlouemy mpu U3y4eHUU CBOMCTB 31eMeHTOB |l|A-Tpymnmbl BeIIENSIOT Oepuiuiuii, MarHuii u
OCTaJIbHBIE DJIEMEHTHI, HA3bIBAEMbIE MIETOYHO-3EMEITbHBIMU?
14. CocrtaBuTh cxemy asekrponu3sa: a) pactBopa CaCly; 6) pacriaBa MgCl..

MopnyJsb 2. p-3JieMeHTBbI

Tema JTeKIIMOHHOTO 3aAHATHSA
Onementsl 13 rpymmst [Tepuoaudeckoil CHCTEMBL.

Tema 1a60paTOPHOIO 3aHATHS
OnemeHTs! 15 rpynmsl.

HN3y4yuB JaHHBIA MOAYJIb, CTYACHT J0JIKEH:
MMETh MPEJICTABIIEHNE O OCHOBHBIX (PM3UYECKUX U XUMHUYECKUX CBOMCTBAX P-3JI€MEHTOB, CIIOCO0aX
UX TIOJYYEHHS U IPUMEHEHUU.
3HATh:
OCHOBHBIE (pH3UYECKIE CBONCTBA P-IJIIEMEHTOB;
XAMHUYECKHE CBOMCTBA P-2JIEMEHTOB;
CIOCOOBI TOMYYEHUS P-JIEMEHTOB M UX COSAMHECHMUIA;
MIPUMEHEHUE P-IJIIEMEHTOB U UX COCTMHEHUH.
YMeTh:
MPOBOJAUTH XUMHYECKHUM SKCIIEPUMEHT U aHAJIN3 NIOJIYYEHHBIX PE3YJIbTATOB;
COCTaBIISITh DJIEKTPOHHYIO KOHPUTYPALIUIO P-2JIEMEHTOB;
OTpeAensiTh (U3NIECKUe U XUMUIECKUE CBOWCTBA P-IJIEMEHTOB;
COCTaBJIATh YPABHEHUSI XUMUYECKUX PEAKLIMI C YYACTUEM P-DJIEMEHTOB.

MeTtoauyeckue peKOMEeHAALMHU 110 U3YyYEHUI0 MOLY.I

[Tpu ocBOeHMU MOYIISI HEOOXOIMMO:
U3y4ydTh Y4YeOHBIH MaTepHal IO COOTBETCTBYIOLIEMY MOJYJIO TUCLMIUIMHBI, HCIOJIB3Ys
JIEKLIMOHHBIN MaTepHUall U JIUTEPATYPY 110 TaHHOU TEMATHUKE;



AKIICHTUPOBATh BHUMAHUC Ha: CBOMCTBax p-&HCMCHTOB;CHOCOGaX MOJIYYCHHUS P-2JICMCHTOB U HX
COCHHHGHHﬁ;HpHMeHeHHHIP3HCMeHTOBIIHXCOCHHHGHHﬁ;
OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1.
2.
3.

~
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11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

UemMy paBHa BaJCHTHOCTh O0pa: a) B HOPMAJIBHOM H 0) B BO30YKICHHOM COCTOSTHUH?
Kakue coeiHEHUS] MOXKHO MTOJTyYHTh, UMest 00Op, MarHUM, COJITHYIO KHCIIOTY?
B kakux peakuusx Boiensercs Bogopoa? a) Al + NaOH —; 6) Al + H2O —; B) Al + HNO3(pass)
—; 1) Al + H2SO4(pass) —
Kakue BemectBa o0pasyrorcs B pe3yibTaTe THIPOIN3a: a) cyilbhuaa amroMuHus; 0) cynbdara
AITOMUHHUS?

. Kakum o6pazom Moo monydnts CO2 B 1aOOPaTOPHBIX YCIOBUSX?

. Uto Takoe «pactBopuMoe cTekio»? ['ne oHo npumensiercs?

. [pousoiiget au peakuuu mMexay SNClo u FeClz, Pb(NOs)2 u FeClo?

. [loueMy npu pacTBOpeHHUU COJIEH 0JI0Ba B BOJAE PACTBOP MOIydaeTcss MyTHBIM?

YeM 00BSICHICTCS XUMUYECKAs ITACCUBHOCTH CBOOOHOTO a30Ta?
. B kakue BemiecTBa MpeBpalalOTCS HEMETAIIbl MPH ACWCTBUM Ha HUX KOHILIEHTPHUPOBAHHON
a30THOM KucnoThl? Kakue MeTaibl pacTBOPSIOTCS B HEH?

Hanucate xumuueckue popmynsl Kuciot — oprodochopuoit, nudocdophnoii, hochopuctoii u
dbochOpHOBATHUCTOM, YIUTHIBAS, YTO TPEThS IBYXOCHOBHAS, a YeTBEpTasi OJHOOCHOBHA. KakoBa
crerneHb okucienus Gocdopa B HUX?

CpaBHUTH KHCIIOTHO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC CBOHCTBA OKCHJIOB,
TUPOKCHUIOB, COJIEH MBIIIbAKA, CYpbMbl U BUCMyTa. HamucaTh COOTBETCTBYIOIINE YpaBHEHUS
peaKuHuii.

[IpuBecTn MexaHu3M 00pa30BaHMsI HOHA TUAPOKCOHHS.

Kakue U3 nMpuBEACHHBIX COCTUHEHUH SBIISIOTCS MTPOU3BOIHBIMU TIepokcuaa Bogopoaa: MnOo,
BaO, SnO,, Ca0y, PbO,.

Hamucath ypaBHEHHsI CTYINEHUYATOW IHCCOITMAIIMU CEPOBOJOPOJHON KHUCIOTHL. Kak Oymyt
CMEIIaThCs paBHOBECHUS MPHU NPUOABICHUU: a) CEPHOM KHUCIOTHI; O) HHUTpaTa CBHUHIIA;, B)
meaoun?

Uro Oyner mpoUCXOAUTh MPU ACHCTBUM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha: a) OpoMua
HaTpus; 0) yraepon; B) cepy? CocTaBUTh ypaBHEHMsI peaklUid, IPOTEKAIOUINX IPU HarpEeBaHUU.
CKOJBKO MOJIEKYN M aTOMOB COACPKHUTCS B 5,6 1 BOJOpOAa IPH H.Y.?

CKOJbKO TpaMMOB IIMHKA HAaJ0 B3AThb, YTOOBI MpPH B3aHUMOJCHCTBHUM C CEPHOM KHUCIOTOM
HOJIy4uTh 5,6 J1 BOXOPOAA IIPH H.Y.?

OOBSICHUTH 3aKOHOMEPHOCTh M3MEHEHHUS OKUCIIUTEIBHBIX CBOHCTB TaJOTCHOB Ha OCHOBAHHH
CTPOEHHS DNIEKTPOHHBIX 000JI0UEK UX aTOMOB.

OOBSCHUTD, MOTYT JIH B DPAaCTBOPE COBMECTHO CYIIECTBOBATH CIICAYIOIINE BEIIECTBA: a)
OpomHasi BoJa M CepoBOAOPOJ; O) XJopHas BOJa M XJIOPOBOAOPOJI: B) XJOpHas BOJa H
OpOMOBOJIOPO/T; T) XJIOpHAs BOjAa U Moau Kanus; xiopun sxkenesa (1) u monun xamms.

Monayasb 3. d-31emMeHTBI

Tema 1a00paTOPHOIO 3aHATHA:
OnemenTsl 8-10 rpyrmm.

HN3y4uB JaHHBIA MOAYJIb, CTYAEHT J0JI7KEeH:
UMETh TPE/ICTABICHUE O OCHOBHBIX (PU3NYECKUX U XUMHYECKUX CBOMCTBax U-3JIEMEHTOB, criocobax
UX ITOJIyYE€HHS U IPAMEHEHUH; )KECTKOCTH BOJBI U METOJAX €€ yMATYCHHUS.

3HATb:

OCHOBHBIC (pU3HYECKUE CBOWCTBA U-3JIEMEHTOB;
XUMHYECKHE CBOMCTBA d-3JIEMEHTOB;

CrocoObI oydeHus: d-3JIEMEHTOB M UX COCTUHCHHUI;
npuMeHeHne d-3JIEMEHTOB M UX COCTUHCHUH.



yMeThb:

MPOBOAUTH XMMHUECKHM SKCIIEPUMEHT U aHAJIN3 MOJIYYEHHBIX PE3yJIbTaTOB;
COCTAaBJISITh 3JICKTPOHHYIO KOH(PUrypanuio d-3JeMeHTOB,

OIpeeATh (PU3NUECKHE M XMMUYECKUE CBOUCTBA 0-2JIEMEHTOB;
COCTaBJISITh YPABHEHHSI XUMHUYECKHX PEAKLUI C ydacTreM (-3271eMeHTOB.

MeToauyeckue peKOMeHIAIUN 110 U3YYEeHHE0 MOTYJIA
[Tpu ocBOCHUH MOYIISI HEOOXOIUMO:

U3Y4YUTh Yy4eOHBI MaTepuall 1O COOTBETCTBYIOLIEMY MOJYNIIO TUCIHUIUIMHBI, HUCIOJIb3Ys
JICKIIMOHHBIN MaTepual U JINTepaTypy Mo JaHHOW TEMaTHKE;

aKIEHTUPOBATh BHUMAaHHE HA: CBOMCTBAaxX (-3JIEMEHTOB; crocobax mosyueHHus (-3JIeMEHTOB M MX
COCJIMHEHUI; MPUMEHEHUH (-3JIEMEHTOB U MX COCIUHCHHIA;

OTBCTUTb Ha KOHTPOJIbHBIC BOIIPOCHI:

1.
2.

> ow

10.
11.
12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

Hanmcars snextponnsie Gpopmyiisl Mean, cepedpa, 30510Ta.
B 4eM MOXHO pacTBOpPHUTH 3J€MEHTHl HOArpynmnbl Menu? HammcaTh COOTBETCTBYIOLIME
YPaBHEHUS PEAKIIUM.
CoctaBuTh cxeMy a1ekTponnsa cynbdara meau (1) Ha cepeOpsiHBIX 3IEKTpoaaX.
Ha xakux peakiusx OCHOBaHO MPUMEHEHHE coiel cepedpa B hoTorpadum?
VKazaTh cpeau MEepedMCICHHBIX peaklil Te, B KOTOPBIX BBLAEISAETCS BOJOPOJ: a) LUHK +
THJIPOKCU Kanus; 0) pTyTh + CoJsTHasi KUCIIOTA; B) IIMHK + cepHas Kuciora (pas0.); T) KaaMuid
+ a3oTHas kucnota (pazo.). CocTaBUTh ypaBHEHHS PEAKLIUH.
B yem MOXHO pacTBOPUTH THAPOKCH]] IMHKA?
Kakoe BelecTBO MOXXHO MCIIOJIb30BaTh Ul CIEAYIOUIMX HPEBPALICHUN: a) HUHK — LUHKAT
HaTpus; 0) Hutpat ptytH (1) — okcun prytu (I1). CoctaButh ypaBHEHUSs peakiuil.
Kakue coeanHeHus: o0pa3yroTcs MpH pacTBOPEHUH TMIAPOKCHUIIOB LIMHKA M KaJMHs B pacTBOpe
ammuaka? CoCTaBUTh YpaBHEHUS pEaKIIHi.
Kakwue BemecTBa 00pa3yroTcst pu THAPOIU3E XJIOPHI0B AJIEMEHTOB MOATPYIIIbI TUTAHA?
B03MO3KHO JIH CYLIECTBOBAHUE B BOJAHBIX pacTBopax HoHOB Ti%*, Zr** Hf**,
Kak MosxHO miepeBecTr B pactBopuMoe coctosiaue T102 u Zr0O7?
Homnucats ypaBHenus peakimii: a) TiCl2 + HCl —; 6) TiO2 + BaCO3z —;

B) TiCls + H.O —.
Kakue npocteie u crnoxxHble HOHBI 00pa3yeT BaHaauil? [IpuBecTn UX cocTaB U 3apsi.
[TpuBecTu CTpyKTypy aToma BaHaIusl B HEHTPAaJbHOM COCTOSSHUM U B CTEIIEHU OKHCIICHUS, B
KOTOPOH BaHaJMii sBIsIETCs TOMOJIOroM (ocdopa.
Kak M3MEHSFOTCS KUCIOTHO-OCHOBHBIE CBOMCTBAa OKCHIOB BaHaus B cienyromeM psny: VO,
V203, VO2, V205?
3aKOHYUTH YpaBHEHUS] OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIX PEAKIIHIA:

a) KVO3z + H2SO4 + H2S —; 6) K2Cr207 + H20 + VOSO4 —.
JuxpoMatbl yCTOMYUBEI B KHUCIOW Cpelle, XpOMaThl — B IIea04HOM. [Ipn U3MeHeHnn peakiuu
Cpebl MPOUCXOAUT B3aMMHOE IpPEBpallleHHe XPOMaToB M AuXpomMaToB. COCTaBUTH B MOHHOM
dbopMe ypaBHEHUS peakuil B3aUMOACHCTBUS: IUXpoMaTa Kalus U TUAPOKCUAA KaJlKs; XpoMara
KaJIMsl U CEpHON KUCIIOTBHI.
CocTaBuTh ypaBHEHHE peaKLUU pa3NIoKEeHUs MpU HarpeBaHUU AuxpomMaTta aMmMoHus. K kakomy
TUITy peakLUii OTHOCUTCS TOT Ipolecc?
Kak u3meHsiercs yCcTOWYMBOCTH COEJUHEHHM Xpoma, MoiuOJeHa U Bojib(ppama B BbICIIEH
cTernieHu okucieHus? llpuBecTH mNpHUMEpbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMH, B
KOTOPBIE BCTYNAIOT 3TH COCUHEHUS.
Kakoii nmpoaykT nmosy4aercsi pH MOAKUCICHUN pacTBOpPa MO0 aTa aMMOHUS?
Hanmcathb 371eKTpoHHBIE U 31eKTpoHHO-Tpadmdeckue Gopmymsr Mn®, Mn*, Mn*’.
ITpuBecTn ypaBHEHHs peakLuii, IOKa3blBarolue oOTHoumeHue MetamwioB VIIB-rpynmer k
pacTBOpaM CEpPHOM M a30THOM KUCIOT pa3IMyHON KOHIIEHTPAIWH.



23.

24.
25.

26.
217.

28.

Hcnonp3yst TabIUIly CTaHIAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MIOTCHIHAIIOB, 10KA3aTh
BO3MOKHOCTh IPOTEKaHus peakiuu Mexay pactBopamu KMnOs u HCL Omnpenenuts
OKHCITUTEIb, BOCCTAHOBUTEIb, CPETY.

CornocTaBuTh CBOMCTBA OKCHIOB U ruapokcuoB Mapranma (V1) u xiopa (VII).

Hamucate ypaBHEHHsSI peakIuii TUCCOLMAIMU IO TEPBOM CTYNEHU CIEAYIOIIUX COJICH: a)
(CoOH)2S04; 6) (NH4)2S04-FeSO4-6H20; B) K3[Fe(CN)s].

JlonucaTh ypaBHEHHE PEAKIMU U 10100path Koddduumentor: Fe;03 + KNO3z + KOH —— .
VYpaBHEHUSIMH PEaKIMid JOKa3aTh JBOMCTBCHHBIH XapaKTep OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX
cBoiicTB noHoB: Fe?*, Co?*, Ni?*.

[lpuBecTH ypaBHEHHs peakiHii, IOKa3bIBaromue oTHomeHne wmetawioB VIIIB-rpymmer k
pacTBOpaM CEPHOM M a30THOM KUCIIOT PA3JIMYHON KOHIIEHTPALUH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIlK-1.1,1.5 Bompocsr k 3x3ameny Ne 1-50
OTueTsl o J1abopaTtopHbIM padbotam Nel,2
2 OIlK-1.1,1.5 Bormpocsr k 3x3ameny No 1-52
OTueTsl 1o J1abopaTtopHbIM padbotam Nel,2

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. Ot4er o JIA00OPATOPHOI padoTe

Cemectp 1 «Kypc 001masi 1 Heopranmyeckasi xumus 1»
JlabopaTopHas padora Nel «Onpenenenne JHTAIbINU PeaKIHU»
Heab: ompeneneHue TEIIOBOTO 3(QeKxTa cucTeMbl, B KOTOPOW MHPOUCXOAUT XHUMHUYECKAas

pCaKknysi, U SHTAJIBIHNU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

OmnpiT 1. HeliTpanu3auus cepHOil KMCJI0THI THAPOKCHAOM HATPHUS B OJHY CTAHIO

I[JI?I HeﬁTpaHHSaIII/II/I cepHoﬁ KHCJIOTBI THAPOKCHUIOM HATpHA B OJHY CTAAWIO CMCHIMBAKOT

3KBHBAJICHTHBIC KOJIHMYCCTBA KMCJIOTHI U IICJIOYH A0 O6paSOBaHI/IH chIbcbaTa HaTpu-A:

4.

H2SO4 + 2NaOH = NaSO4 + 2H20; AH:

OTMepbTe LIMIMHIPOM 33/IaHHBIN IpernojaBaTesieM 00beM pacTBOpa KHUCJIOTHI, BbUICHTE €ro B
TEPMOCTAaTUPOBAaHHBIA cTakaH. OmycTuTe B CTakaH TEPMOMETp, 3aMepbTe€ U 3allUIINTE B
tabmuiy 1 Temmeparypy pactBopa. TepMoMmMeTp He BbIHMMAaHTe W3 CTakaHa 10 OKOHYaHUS
OTIbITA.

OTMepbTe OpyrUM IIMHAPOM TaKOH ke 00beM pacTBOpa HIETOYM M OCTOPOXKHO, HO OBICTPO
BBUICHTE B CTakaH C PacTBOPOM KHUCIOThI. OCTOPOKHO Mepemeniaite, OTMeTbTe HauOoJbIlee
M3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHuU Cylb(aTa HaTPUs.

BeiHbTe TepMOMeTp, BbUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa, (PUIBTPOBAIBHOM
OyMaroi TIIATEIbHO BBICYLINTE CTEHKU U JHO CTaKaHa, IOMECTUTE B HETO TEPMOMETP M JaiiTe
OCTBITH J10 MPEXKHEN TEMIEPATYPHI.

3anonaute Tabnuuy 1 (BeIMYUHBI TEMJIOEMKOCTEH M IUIOTHOCTH PACTBOPOB BBHIMHIINTE W3
Tabnuuel 3). BeimonHuTe pacyersl.

Tabnuua 1-Pe3ynbTarsl onbiTa 1

Bemectso |V, t, Dy C, n, Q, AH,
MJT °C r/em® Jx/r-°C | moas | JI>x/Nn MoB kJI>x/Momb
H>SO4
NaOH
Na>SOq4

OnbIT 2. HeifTpaau3anus cCepHOil KHCJIOTHI THAPOKCHAOM HATPHS B B¢ CTaguH

[Ipu HelTpanuzanuu CepHOM KUCIOTHI THIPOKCUAOM HATPUS B JIBE CTAIMU SKBUBAJICHTHBIN

00BeM IICJIOYU BHOCAT B [IBa IpHUeMa:

H2SO04+ NaOH = NaHSO4 + H20; AH21




NaHSO4 + NaOH = Na,SO4 + H20:;

. OTMmeppTe LWIMHIPOM 3aJaHHbIE B omnbiTe 1 00beM pacTBOpa KHCIOTHI, BbLIEHTE B
TEPMOCTAaTUPOBAHHBIA CTaKaH, U3MEpbTE TEMIlEpaTypy pacTtBopa. TemmepaTypsl pacTBOpOB
CEpHOM KUCIIOTH! B ONbITaX 1 ¥ 2 10JKHBI ObITh OJJUHAKOBBI.

. V3meppTe npyruM NIMIMHIPOM MOJOBHHY 3KBHUBAICHTHOIO OOBEMa pacTBOpa IIETIOYH U
OCTOpPOKHO, HO OBICTPO BBUIEHTE B CTAaKaH C pacTBOPOM KHUCIOTHI. OTMEThTE TeMIEpaTypy
00pa3oBaHUs pacTBOpa TUAPOCYIb(daTa HATPHUS.

. OTMmeppTe LWIMHAPOM ellle Takoil e o0beM pacTBOpa LIEJOYM U BBUICHTE €ro B CTaKaH.
[TepememaiiTe moay4eHHBIN pacTBOP Cyib(ara HATPHUS U 3AMUIINTE €r0 TEMIIEPATYPY.

. BbiHbTE TEpMOMETp M BbUIEHTE COJEPKHUMOE CTakaHa, (GUIBTPOBAIBHOM OymMaroil BbICYILIUTE
CTEHKH M JIHO CTakaHa. 3anojHute Tadbnuiy 2. Caenaite pacueTsl.

AH> 2

Tabauua 2.
Pesynbrate! omnbita 2
Bemtectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JLx/r-°C | mons | JIok/Nn MoJib kJ>x/Monb
H2SO4
NaOH
NaHSO4
Na>SO4
Tabmuma 3
TemnoeMKOCTh U TUIOTHOCTh PACTBOPOB
PactBop t, °C p, T/eM® C, x/r-°C
H2S04, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
Na2SO4, 1 M 24 1,074 3,74
26 1,066 3,76




28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopHas padora Ne2 «1eKTPOoJU3 BOJAHBIX PACTBOPOB»
Ieab: npakTuyeckoe M3y4EHHE IMPOLECCa DJIEKTPOIN3a BOAHBIX PAaCTBOPOB HEKOTOPBIX
COJICH.
OnbiT 1. DiIeKTPOIHM3 PACTBOPA HOAUIA KAJTUS
1. 3anonHuUTE 37EKTPOIHU3EP PACTBOPOM HMOJIUA KAJIHS.
2. OmycTuTe B pacTBOP YroJbHBIE JEKTPOIbI, BKIFOYHUTE TOK.
3. BoIkimounTe TOK, Kak TOJIBKO HA aHOJE BBIACIUTCS |2, BBIHBTE AMEKTPOABI, OMYCTUTE UX B
CTaKaH4YHK C BOJOI.
4. JloGaBbTe 2-3 Kamiy Kpaxmaja B aHOAHOE IPOCTPAHCTBO, B KATOAHOE — 2-3 KaIllu
denondranenna.
5. OtMmeThTe U 00BACHUTE U3MEHEHHE 1IBETa PACTBOPA.
6. Hanummre ypaBHEHHS KaTOJHOTO M AHOJHOTO TMPOIIECCOB, TMOJB3YSACh BEITUYMHAMU
AIIEKTPOAHBIX TTOTEHIINAIOB.
OnbIT 2. DJ1eKTPOJIHM3 pacTBOpPa cyb(ara HATPUSA
1. 3amomHUTE AIIEKTPOIH3EP PACTBOPOM Cylib(haTa HATPHSL.
JloGaBbTe B 00a KosieHa TPYOKH MO 2 KAy pacTBOpa HEUTPaIbHOIO JaKMyca.
3. OmycrtuTe B pacTBOP YroJbHBIE SJIEKTPOIbI, BKIIOUNTE TOK M HAOMIOAalTe  SIBJICHHUSA,
MPOUCXOISAIINE HA DIEKTPOIaX.
4. HanwmuTe ypaBHEHHS COOTBETCTBYIONINX MPOIIECCOB, OOBICHUTE HX, HOJIb3YACh
BEJIMUYMHAMU DJIEKTPOIHBIX TOTEHIIUAIOB.
OnbIT 3. DiIeKTPOIM3 pacTBOpa cyjbdara meau ¢ rpagUTHBIM AHOAOM
Haneiite B anektTponusep pacTBop cyibdara Meau.
OmnycTHTe B HETO YrOJIbHBIE YJIEKTPO/IbI, BKIIIOYHTE TOK.
3aMeTHB KpacHBI HAIET MEN Ha KaTO/E, BEIKIIOYUTE TOK.
OcTtaBbTe pacTBOp AJIs OMbITA 4.
Hanummre ypaBHEeHUs! KaTOIHOTO M aHOJHOTO TIPOIIECCOB, OOBSICHUTH UX,  MOJB3YACh
BEJIMYMHAMU DJICKTPOIHBIX IOTSHITHAIIOB.
OnbIT 4. DJIEKTPOJIM3 PacTBOPA Cyab(paTa MeAu ¢ PACTBOPHMBIM aHOAOM
1. Jlnst ombITa MCMIONB3YHTE pacTBOP Cyab(dara MeIu U3 OIbITa 3.
2. TlomensiiTe Ha mepekyrOYaTesNie MOJt0ca, MEPEKIIOYUB KIEMMBI: KaToj CAeNaiTe aHoIoM, a
aHOJT — KaTOJIOM.
3. Tlpomycrtute snexTpuueckuii Tok. Habmromaiite, 9ro mporcxoauT ¢ anogoM. Uto Habmromaercs
Ha katoxe?
4. CoctaBbTe M OOBSCHUTE CXEMY JJIEKTPOJIM3a pacTBOpa Cyiabpara MEId C MEIHBIM aHOJOM,
MOJIB3YSICh BEIMYMHAMH JIEKTPOIHBIX TIOTCHIINAIOB.

N

agrwdE

Cemectp 2. «kKypc o0111asi 1 Heopranuyeckas XuMus 2»

JlabopaTopnas padora Nel «aemenTs! 15 rpynnbi»

Henb: o3HaKOMJIEHHME C XHMMHUYECKMMHU CBOMCTBaAMM »3J€MEHTOB 15 rpymnmbl U uX
COCTUHEHUN.

Omnprt 1. ITosyyenne aMmmuaka

[TpuroroButs cmech u3 4 1 xmopuaa ammouus NHsCl u 4 r ramenoii m3sectu Ca(OH)..
[lepenectn cmech B NPOOMPKY M 3aKPBITh NMPOOKOW C H30THYTOM Ta300TBOAHON TPYOKOM.
[TpoOupky co cMmechio cierka moaorperb. [IogHecTH K KOHITY Ta300TBOJHON TPYOKH JTaKMYCOBYIO



OyMakKy, CMOYEHHYI0 Bojnoil. Uro HaOmromaercs? K KOHIy ra3o0TBOAHON TpYyOKHM IOAHECTH
CTEKJISIHHYIO NAJIOUKy, CMOYEHHYIO KOHIICHTPUPOBAHHOM COJIIHOM KucinoToi. Uto Habmomaercs?
Hanmcars ypaBHeHUs peakuuil.

OmneIT 2. CBoOlicTBAa aMMHaKa U HOHOB AMMOHMS

1) B3t aBe npobupku. B nepByto Hanute HeMHOT0 pactBopa coiu meau (11), Bo Bropyro —
conu Hukens (I1). 3atem 100aBnATH K HUM IO KaIUIIM KOHLEHTPHUPOBAHHBII PacTBOpP aMMHaKa 10
pacTBOpeHMs BBIMABIIMX BHavajge ocaakoB. OTmeruTs HabOmomaemble sBieHHs. Hamucartb
YpaBHEHUS peakiuii o0pa3oBaHUs TUIPOKCHUIOB M HX Iepexoja B KOMIUIEKCHbIE HOHBI
[CUu(NH3)4]?" u [Ni(NH3)4]?*".

2) B npoOupky BHecTH 2-3 Kamiaum OpomMHOM Boabl M 1-2 kamim pacTtBopa ammuaka. Kak
U3MEHHUTCS OKpacka OpomMHON Boabl? Hamumcarh ypaBHEHHE peakIMH, YYWUTBIBas, YTO aMMHAK
OKHCIISIETCS IO CBOOOHOTO a30Ta.

3) Buectu B mnpoOupky 1-2 kamimum pacTBopa IepMaHraHata kaiauss u 3-5 Karelb
KOHIIEHTPUPOBAHHOTO pacTBOpa amMuaka. [lomyueHnnyro cmech cierka nojorpers. Kak uzmensiercs
OKpacka pactBopa? Hammcarh ypaBHEHHE peEakIUM, YYUTHIBas, YTO aMMMAK OKHUCISIETCS [0
CBOOOAHOTrO a30Ta, a MepMaHraHaT Kajus B ILIEJIOYHOW cpele BOCCTaHABIUBAETCS A0 OKCHUIA
mapranma (1V).

OmneIT 3. CBoOlicTBA 230THCTOM KHCJIOTHI M €€ COJIeH

1) B mpobupKy HanuTh HEMHOTO KOHIIEHTpUPOBaHHOTO pacTBopa HUTpHuTa HaTpusi NaNO: u
OPUWINTh Pa30aBIEHHYIO CEPHYIO KHCIOTY, 3aTeM OXJaauTb. OTMETHUTh H3MEHEHHE OKPACKHU.
Hamucats ypaBHeHue peaknuu, umes B Buay, uro HNO: Beinenser N2Os, paznaratontuiics Ha NO u
NOo..

2) B mpoOupky HaimTh HEMHOTO pacTBopa auxpomara kamus KoCroO7 u pazbaBieHHOM
cepHoil kucnotel. Jlo6aBuTh pactBop HuUTpHuTa HaTpusa. Crerka Harpets. HaGmronate m3MeHeHue
okpacku. COCTaBUTh ypaBHEHUE PEaKIINU.

3) Hanuth B npoOMpKy HEMHOI'O pacTBOpa HUTPUTA HATpUS U CEpHOM KHCIOTHL ITpumuth
pacTBop MoAMIa Kaius, HaOmo1as BelAeneHne oga. Hanucars ypaBHeHHe peakuyu, UMes B BUILY,
YTO BBIIEISIFOIIMICS ra3 — a30T.

OnbIT 4. OKHCANTENIbHBbIE CBOHCTBA A30THON KMCJIOTHI

1) Ilomectutp B mNPOOHMPKY HEMHOIO MEJIKHMX MEIHBIX CTpY)K€K U TpHOaBUTH
KOHIEHTPUPOBAHHOMN a30THOM KUCIOTHL. OTMETUTh HabmoieHus. Hanucats ypaBHEHUE peaKIUHU.

2) IloBroputh ombeiT 4.1, B35SB BMECTO KOHLIEHTPUPOBAHHONH a30THOW KHCIOTHI
pazbaBieHHyto. OTMETHTH HaONIOAAEMOE pa3iudyhe B MPOAYKTaX peakuuu Mpu AeHCTBUU
KOHIICHTPUPOBAHHON M pa30aBICHHOMN a30THON KUCIOTHI HA ME/Ib.

3) B dapdopoByro wamky HaIUTh HEMHOTO0 KOHIEHTPUPOBAHHOTO pPacTBOpa a30THOM
KHCJIOTHI, TOJIOKUTh B HEE KYCOUYEK CEPbl U OCTOPOKHO HArpeTh, MOCTABUB YaIIKy Ha acOECTOBYIO
ceTky. Uro Habmonaercs? OXJaguTh peakIMOHHYIO CMECh, MEPENUTh KUAKOCTh B MPOOUPKY U
N00aBUTh PAcTBOp XJopuaa Gapus 10 BbIMaJeHUus ocajka. Hamucate ypaBHEHUs peakiuii, umes B
BH]TY, UTO B OCAJIOK BBITIAJAeT Cyabdar Oapusi.

Onbit 5. [Moaydyenue oxcuaa gochopa (V) u ero cBoiicTea

B dapdopoByro wdaimiky, MOCTaBICHHYIO Ha acOECTOBYIO CETKY, IIOJOKHTh HEMHOTO
KpacHoro (ocdopa. Hax vamkoii Ha HeOonbmoM paccTtosHuu (okoso 0,5 cM) yKpenmuTh CyxXyro
BOPOHKY. 3axkeub (hochop HakaleHHOH cTekIsHHOU manoukoi. Kakoe coenuHenne ocaxxaaercs Ha
cTeHkax BopoHKU? CocTaBUTh ypaBHEHHE peakluu ropeHus pocdopa.

CobpaTh Ha 4acoBO€ CTEKJIO MPH MOMOIIM CTEKISHHOW MAaJOYKU MOJYyYEHHOE BEIIECTBO.
Habmiogate pacruibiBaHue ero moJi JAEHCTBHEM BJard Bo3ayxa. HammcaTh ypaBHEHHE peakluu
obpazoBanust metadochopHoit kuciorsel HPOs.

Onbir 6. Iloayuenme oproocopHoli Kucjaorsl. KadecTBeHHBIe peaknMu Ha
oprodochar-uon

B npoOupky, cogepxarryto HeMHOTO okcuna (ocdopa (V), mpuauBarh Mo KarisiM BOay 10
MOJIOBHHBI €€ oObema. [lomydeHHBIH pacTBOp KUISITUTH HA BOJsHOW OaHe B TeueHue 10 MHHYT,
n00aBIIsAs IO Mepe BBIKUIIAHHS TUCTUIUIMPOBAaHHYIO Boay. [loyueHHBbIH pacTBOp pa3aeiuTh Ha B



yacti. OIHy 4acTh MCIIBITaTh PACTBOPOM HUTpaTa cepedpa. OTMETUTH LIBET MOJyYEHHOTO OCaJIKa.
CocTaBUTh ypaBHEHUSI PEAKIIHH.

K nebonbmomy o0bemy pactBopa Monubmara ammonus (NHz)2Mo0QO4, mnoaxucieHHOTro
A30THOM KHCIIOTOM, MPUOABUTh BTOPYIO YaCTh MOJIYYSHHOTO pactBopa. CMech HarpeTh Ha BOJSTHOM

Oane. Brimasienue ocanka (OTMETUTH €ro IBET) MOJITBEPKAACT HATMUUE B UCXOAHOM pacTBope PO

> -nona. YpasHenue o6Hapyxenus oprohpocdar-uoHa noj naeiicTeueM MoaubaTa aMMOHUS HMEeT

BUJ
HsPO4 + 12(NH1)2M0O4 + 21HNOs = (NH4)sH4[P(M0207)6] 4 + 21NH4NO3 + + 10H20

OnbIt 7. I'uaponus oprodocdaros

B tpu npoGupku BHecTH 110 5-6 Kamesiab pacTBopa HeHTpalbHOTO jJakMmyca. OCTaBUTh OJIHY
MPOOUPKY KaK KOHTPOIBHYIO, BO BTOPYIO BHecTH 3-4 kpuctamia oprodocdara Harpus NasPOs, B
TPEThIO — CTONBKO ke aurunapooptodocdara Harpus NaH2POs. Comepkumoe BTOpOil U TpeTheit
IPOOMPOK TIIATENBHO pa3MellaTh YUCTHIMU CTEKJISIHHBIMM HNAJOYKaMHU 10 MOJIHOTO PacTBOPEHUS
coneii. OTMETUTh M3MEHEHHE OKPACKU JIaKMyca MO CPaBHEHHIO C OKPAacKOW B KOHTPOJIBHOM
npobupke. CocTaBUTh  ypaBHEHUS  peakuuii  rugposmsa  oprodocdara  HaTpus U
murupooprodpocdara HaTpHs, a TAKKE YpaBHEHHE PEaKIUU JUCCOLMALUU AUTHApoopTodocdat-
HOHA.

OmnbiT 8. ®ochopHOBATHCTASI KHCJIOTA U €€ COJIM - TH0(GocHPUTHI

B tpu npobupku BHecTH 1o 3-4 karum pactBopa runodochura Harpus NaH2PO2, no6aButh
B MEpBYIO0 M3 HUX |-2 Kammu pacTBopa HUTpara cepebpa, BO BTOPYIO — CTOJIBKO K€ pacTBOpa
Hutpara prytd (ll), B TpeTbro — 1-2 xamim pacTBopa CepHOU KMCIIOTBHI U pacTBOpa IepMaHIraHara
KaJus 10 U3MEHEHUsI OKpPackH pacTBopa. OTMETUTh HAOMIOICHUS U COCTaBUTh YPAaBHEHUS PEaKIU.
CraenaTh BBIBOJT 00 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOHCTBAaX TUIIO(GOCHHUTOB.

OnbIT 9. ITosryyeHne MbIIbsKa

B y3kyi0 mpoOupKy moMecTuTh HeMHOTo cMecu okcuaa Mbiibsika (I11) As,O3 ¢ yriem u,
3aKpenuB MPOOMPKY B IITATHUBE CJIETKa HAKJIOHHO, CHJIBHO HarpeTh ee. COCTaBUTh ypaBHEHHE
peakuuu 1 3anucaTh HaOJII0IeHUS.

OmnbiT 10. CBOliCTBAa APCEHUTOB M APCEHATOB

1) B npobupky BHectu 3-4 karmum pactBopa xjopuaa osioBa (II) m 6-7 xamens
KOHICHTPHPOBaHHON cousiHo#t kucnotel HCI. JIo6aButh 3-4 Karmmu pacTBOpa apceHUTa HATpPUsI
NazAsO3z u crerka mojaorpeTb mpoOupkKy. OTMETUTH IIBET 00pa30BaBIIETOCS OCAJKa M COCTABHTH
YPaBHEHMsI pEakLUi MEX1y apCeHUTOM HAaTpHs U COJISIHOM KHUCIOTOW M B3aWMOJIEHCTBUS XJIOpHIaA
meibska (1) ¢ xnopunom onosa (I1). Kakue cBoiicTBa nposiBiisieT apceHuT HaTpus?

2) B npobupky ¢ 1-5 karsimu HogHOM BoJbl l2 100aBUTH CTONBKO e pacTBOpa apceHHTa
HaTpusg. OTMETUTh U3MEHEHHUE [IBETa pacTBOpPA U COCTaBUTh ypaBHeHHUE peakiuu. Kakue cBoiicTBa
HPOSIBIISIET ApCEHUT HATPHs?

3) B pobupky ¢ pactBopom roauaa kamus (3-4 xarm) 100aButh 7-8 kanens pactsopa HCI
U HeMHoro pactBopa apceHata HaTpusi NasAsOs. Uro nabmiomaercsi? CocTaBUTh ypaBHEHHE
peakuuu. Kakue cBolicTBa MposBIIsI€T apceHaT HATpUsI?

Onpit 11. IToryuyenne u cBoiicTBa ruapokcuioB cypbmbl (111) u Bucmyra (111)

B nBe npobupku BHecTH 1o 3-4 kamu pactBopa conu cypbMsl (I11), B 1Be npyrue — cTonbko
xe pactBopa coiu Bucmyta (ll). Bo Bce mpoOupku 100aBUTH pacTBOp IIEIOYM JO BBINAICHUS
OCaJIKOB.

B onny 13 mpobupok ¢ ocagkom ruapokcuaa cypbMbel SD(OH)3 1o6aBuTh pacTBOp CONSTHOM
KHCJIOTHI, B IPYT'YIO — TUAPOKCH/IA HATPUS. 3anucaTh HaAOIIOACHHUS.

[Iponenats Takue e OMBITH ¢ ocankoM ruapokcuaa sucmyta (111). B o6enx mu mpobupkax
pactBopseTcst ocagok? COCTaBUTh YpABHEHHS PEaKIIUH.

OnbiT 12. BoccTaHoBUTEIbHBIE CBOiicTBa coenHennii cypbmbl (111) m Bucmyra (111)

1) B nBe mpoOupKH MOMECTUTH 10 3-4 KaIuIk pacTBOpa MepMaHraHaTa KaJvs U 1o 3-4 Karim
pacTBOpa COJITHOM KUCIOTH. B oqHy U3 HuUX 100aBUTh 3-5 Kamenb pactBopa coiu cypsmsl (111), B
JIPYTYIO — CTOJIBKO e pacTBopa com BucmyTa (111). B 06enx mu mpoOupkax mpoucxoasT peakiuu?
Bommucate w3 TaOMMIBI  CTaHAAPTHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — IOTEHIIMAJIOB



COOTBETCTBYIOIIIE YHCJIOBbIe 3HaueHUs. IlloATBep)KOaroT 1M 3T JaHHbIE NPAKTHYECKUE
naoronenusn? CocraButh ypaBHeHHe peakunu okucienus cypbMal (111) mo H[SbCls].

2) B manenbkuii Tress BHeCTH 1-2 Karum pacTBopa HUTpaTa wim xiopuaa sucmyrta (111), 3-
5 Kamesb pacTBOpa meaoun u 4-6 xarenb OpoMHON BoJbl. TUrens HarpeTh Ha acOECTOBOM CETKE Ha
IUIMTKE 70 TIOJIy4eHUs KOpUYHEBOro ocanka wmeraBucmyrara Harpus NaBiOz. CocraButh
ypaBHeHHUe peakiui. COXpaHUTh NOTYyYEeHHBIH TPOAYKT AJIs CIEIYIOIIETO OMbITA.

JladopaTropnasi padora Ne2 «diaemenTsl 8-10 rpynm»
Lesib: 0O3HaKOMIIEHHE ¢ XUMHUYECKUMHU CBOMCTBaMU 371eMeHTOB 8-10 rpymnm u uX cCoeAMHEHUH.
OnpiT 1. O6pazoBanue ruapoxcuaos xeae3a (11) u xemneza (111)

1) K pacrBopy conu xene3a (Il) 1o6aBnaTh Mo KamisiM pacTBOp IIEJIOYU 0 O0O0pa3OBaHUS
ocajka ruapokcuzaa xenesa (l1), KoTopblil OBICTPO OKHUCIAETCS KUCIOPOIOM, MPUCYTCTBYIOIIUM B
pactBope, B ruapokcus xene3a (111). 3anucaTs HaOIIOACHNS M HATTUCATh YPABHCHHS PEAKITUH.

2) K pactBopy conu xene3a (I1l) mpubGaBuTs pacTBOp amMmMuaka, HaOIIOIaTh 00pa30BaHUE
ocanka runpokcuna xxenesa (111). Hanucars ypaBHeHnue peakuuu.

OnpIT 2. O6pa3oBanue ruapokcuioB ko6aabTa (11) u kodannsTa (111)

K pactBopy xnopuma (cynbdara) kobanpra (Il) nmoGaBuTh pacTBOp mIeno4w, HAOIIOIATH
BoinageHue ocaaka ocHoBHOM cosin COOHCI (umu (CoOH)2SOs). ToneiicTBOBAaTh Ha MOTYyYCHHBIH
0CaJOoK H30BITKOM IIenoYdM M Harperb. Yrto Habmromaercs? CocTaBUTh YpaBHEHUS peakLui.
[Tpobupky c ocankoMm ruiapokcuna kobambta (II) octaBuTh Ha BO3IyXe, MO M3MEHEHHIO IIBETa
HabOmo1aTh oOpa3oBanue ruapokcuaa koodanera (111). Hanmmcars ypaBHeHUS peakiuii.

OnbiT 3. BoccTaHOBHTE/IbHBIE CBOIiCTBA coequHeHuii skene3a (11)

1) B mpoOupky BHECTH pacTBOp MEepMaHraHaTa Kajus, MOJKUCIUTH Pa30aBICHHONW CEPHOM
KHUCTIOTON U 100aBUTh pacTBop cynbdarta sxene3a (I1). Kak mamenunacey okpacka? B momyyeHHoM
pacTBope ompenenuTh HoH Fe*' kadecTBeHHOH peakiueii ¢ THOIMAHATOM (POJAHMIOM) aAMMOHHS
NH4SCN. Hanucates ypaBHeHHS peakliuii U HAOIIOACHHUS.

2) Buectn B mpoOupky 3 Kamju pacTBopa JuUXpomara Kajus, MMOJAKUCIUTH pa30aBiIeHHON
CepHON KHMCIOTON M MpHUOaBIIATH MO KallisiM pacTBOp cyibdara xkenesa (I1). 3anucars HabmoaeHus
¥ COCTaBUTh YPABHEHHUE PEAKIIHH.

OnbIT 4. OKUCAUTEIbHBbIE CBOIiCTBA coeanHeHuii skeme3a (111)

B Tpu nmpobupku BHectu 4-5 kanenb pactBopa xjopuza xkenesza (111). B nepyro npoOupky
N00aBUTh PAacTBOpP MOJMAA Kallusi, BO BTOPYIO — CEpPOBOJOPOJHOM BOJIBI, B TPETbIO — OpOCHUTH
KyCOYeK LIMHKa. 3arycaTh HaOJII0IeHUS U YpaBHEHUS peaKIuil.

OmnpiT S. I'uapoJn3 coJieit xese3a, K00aabTa, HUKeJIs

B uyerpipe TpoOMpPKH BHECTH AHMCTHILIMPOBAHHYIO BOAY M JI0OAaBUTH TIO HECKOIBKY
KPUCTAIITMKOB coneil (paszaenbHo): xenesa (I11), sxenesa (1), kobansra (1), Hukens (11). Ucnonssys
WHIUKATOpel, omnpenenuts pH pactBopoB. Hammcare ypaBHeHHMs peakuuid B HOHHOM H
MOJIEKYJISIPHOM BH/IC.

OnbIt 6. Peaknun orkpbiTust nonos Fe?*, Co?*, Ni%*

1) K 2 xammsam pactBopa comu kene3a (llI) moGaBeTe paBHBII 00BEM pacTBOpa
rekcanmanodeppara (l1l) xamms. Habmromate 3a oOpa3oBaHmeM ocajaka TYpHOYJIEBOW CHHH.
CocTaBuTh YpaBHEHHE PEAKIUU.

2) B mpoGupky Hanuth 3 Karum pactBopa xsuopuia kodansta (1) u mo 5 xanens pactBopa
YKCYCHOW KHCJIOTBI U HUTPHUTA KaJHs: BBIMAgacT KEAThI ocalok rexkcanutrpurokobaibrata (I11)
kanust. COCTaBUTh ypaBHEHHS PEaKIIHid, UMes B BUJY, YTO BHaJaje o0pa3yercst a30THUCTasi KUCIIOTa,
koTopas okucnser non Co?* ¢ o6pazoannem Co(NOs)s, a TocIeHMIA ¢ H36BITKOM HUTPUTA KAIHs
JTaeT KOMIUIEKCHOE COSIMHEHHE.

3) PactBoputh B 3-4 kamusx BoAsl 3 kpucramia xjopuna Hukens (lI) m mpubGaButh 1Mo
KarsiM 25%-HbI pacTBOpP aMMHUaka /0 PacTBOPEHHUS MEpBOHAYAIbHO OOpa3yrolIerocs Ocaakxa.
KakoB 11BeT XxapakTepeH Jyisl FeKcaaMMUHHUKeEb-MoHa? COCTaBUTh YpaBHEHHUE PEAKIIUH.



Kpurepun oueHKH 0TY4ETOB K J1a00OpPaTOPHBIM padoTam:

- OIICHKA «3aUTEHOY» BBICTABIISIETCS CTYACHTY, €CIIU OTYET OPOPMIICH 0€3 3aMEUaHHI HITH C
HE3HAYUTENIbHBIMU HEJJOUETaMH;

- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OTUCT O(bOpMHGH C 3aMCYaHUsIMU, BbIBOJ HE
OTpakaeT CyTb pabOThl WM OTYET HE O(hOpMIICH.

7.3. OHeHO‘lHLIe cpeacrea aJd l'[pOMe)KyTO‘lHOﬁ aTTeCTallu|m 10 UTOoraMm OCBOCHHUSA

JUCHHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp _1 _

Ne Bonpocsl k 3xk3amMeny

n/n

1 OcCHOBHBIE TOHATHUSI XUMHUHU: MOJIEKYyJa, aTOM, 3JIEMEHT, BEHIECTBO (IIPOCTOE, CIOKHOE),
SMIUpUYEcKas, rpaduueckasi, MOJIeKyJsipHas (HOPMYJIbI BEIIECTBA, XUMUYECKasl peaKIus,
cTeXuoMeTpruiecknil Kodddunument

2 Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHX COCAMHEHUN: OKCHUJIbI, KHCIIOTHI,
OCHOBAHUS, COJIH

3 CrexuoMerpusi. 3aKOHOMEPHOCTHM HU3MEHEHHUS U CHOCOOBI ONpeeNieHUs KOJIHYecTBa
BemiectBa. OCHOBHBIC OmpeAeieHHs: (GOpPMYyNbHAs €IMHUIA BEIIECTBA, MOJb, TIOCTOSHHAS
ABorazipo, MoJsipHas Macca, MOJIIpHBI 00BeM, MoJspHas Macca XHMHYECKOTO
SKBHMBAJIEHTA, MOJISIPHBII 00bEM XMMHYECKOI0 SKBUBAJICHTA.

4 KonnuecTBeHHBIE 3aKOHBI IPOTEKAHUS XUMUUECKUX PEAKIIMNA: COXPAaHEHMS MACCHI BEIIECTB,
MOCTOSTHCTBA COCTaBa, KpaTHBIX OTHOIIEHUH, OOBEMHBIX OTHOIICHUM, ABOTaIpo U
creacTBus M3 Hero, MenneneeBa-KnaneiipoHa, oObeAMHEHUI Ta30BbINA, MapLUATbHBIX
JapieHuit JlaabToHa, 3aKOH YKBUBAJICHTOR

5 Teopuun crpoenust atoma. CoBpeMeHHasi TEOpUsI CTPOEHHUS aTOMOB. ATOMHBIE OpOUTAIH.
KBanrtoBble uncna. [lpuHIMIbI ¥ TpaBUIIa 3aM0JIHEHUS] aTOMHBIX OpOuTasiel

6 XuMudeckasi CBS3U: DHEPIUs, JUIMHA, Yrodl cBs3u. Buuabl xumuudeckoi cBsizu. CBolicTBa
KOBAJICHTHOM CBSI3U: HAIPABIEHHOCTb, HACBIIIAEMOCTb, MOJSIPHOCTh. VOHHAsl CBSI3b:
MOJIAPU3YEMOCTh U TOJIApU3YIOLIee JelcTBUE. Meraummueckas CBs3b: 30HHAs TEOpUs
KpuCTauioB. BogopoaHas cBsA3b

7 Metosa BalleHTHBIX CBsA3ed, ruOpuausanus. MeToa MOJEKYJISPHBIX OpOHMTajiel: MOpsIoK
CBSI3M, MArHUTHBIE CBOWCTBA MOJIEKYJI U HOHOB

8 Meroa ['mmiecnu: mpoCTpaHCTBEHHOE CTPOEHUE MOJIEKYJ M HOHOB

9 OCHOBHBIE TIOHATHS U ONPEIEIIEHUS XUMHUYECKOM TEPMOAMHAMUKH: TEPMOJMHAMUYECKas
cucreMa (M30JMpPOBaHHAs, OTKpbITas, 3aKphiTasi), ¢aza, FOMOI€HHbIE U T€TepOreHHbIE
CHCTEMBI, TapaMeTpbl COCTOSIHUS (IKCTEHCUBHBIE, UHTCHCHUBHBIE), (PYHKLUU COCTOSHUS,
XUMHYECKUH  TEPMOAMHAMHUYECKUH  Tpolecc  (CamMOINpOU3BOJIbHBIN, PABHOBECHBIM,
HEpaBHOBECHBIH), (Pa30BbIi Nepexo], BHYTPEHHS SHEPTUs, TeII0Ta, paboTa

10 [lepBhIii 3aKOH TEpPMOAMHAMUKH M €ro NPUJIOKEHHE K IpolieccaM B HJI€aTbHOM rase:
M30XOPHOMY, H30TEPMHUYECKOMY, H300apHOMY

11 [Tonstne TtemnoBoro »ddexra XUMHUYECKOW peaknuu: TerioBor 3ddext peaxnuu,
TEPMOXUMHUYECKOE U TEPMOJNHAMUYECKOE YPABHEHMSI, CTAaHAAPTHBIE TEPMOAMHAMHUYECKNE
YCJIOBHS], CTAHIAPTHAs SHTAJIbIINS PEAKIINH

12 CranzapTHbIE SHTAIBIINN 00pa30BaHMs U CTOPAHMS BEIIECTB

13 3akoH ['ecca u cieacTBUS U3 HETO

14 BTtopoii 3akoH TepMOIMHAMHUKN. DHTPOMHS KaK (DYHKITHSI COCTOSTHHUSI CUCTEMBbI




15

Tperwnii 3ak0H TepMOTMHAMUKH. AOCOIOTHBIC 3HAYEHUS CTAHJAPTHBIX SHTPONUH BEIIECTB

16 | Kputepun HanpaBIeHHOCTH CAaMOIPOM3BOJIBHOTO MPOIIECCca B 3aKPHITOM CUCTEME

17 Kunernka xumuueckux peakuuii. OCHOBHbIE IOHATHUS U ONPE/ICICHUs

18 OCHOBHOH NOCTYJIAT XUMUYECKON KUHETUKHU

19 | BausHue Temneparypbl Ha CKOPOCTh XMMHUYECKUX PEeaKLUi

20 | Teopernyeckue NPeaCTABICHHS O CKOPOCTSIX JIEMEHTAPHBIX peaKIuil

21 OCoOEHHOCTH KMHETHKH TeTEpOTeHHBIX peakuuid. Peakuum Ha rpaHMIe pasjena TBEpAOe
TEJIO — a3 U TBEPAOE TENO — )KUJIKOCTh

22 OcHoBbl katanu3a. OCHOBHBIE TOHSATHS M OmNpeAeneHus. MeXaHU3Mbl MPOTEKaHHS
KaTQJIUTUYECKUX PeaKIui

23 | Xumuueckoe paBHOoBecue. OOpaTHUMble W HEOOpaTUMbIE XMMHUYECKHE peakuuu. Buabl u
0COOEHHOCTH XUMHUYECKOro paBHOBecHs. KomuecTBEHHbIE XapaKTEPUCTUKU XMMUYECKOTIO
paBHOBECHS

24 | BnusHue pa3nuyHbIX (PAKTOpPOB Ha XUMHMUYeckoe paBHoBecue. OCOOEHHOCTH ONMUCAHUSA
pPaBHOBECHSI B TETEPOTCHHBIX CHCTEMax

25 OO6uue cBoiictBa pacTBOpoB. OCHOBHBIE MOHSATHSI U ONIPECIICHUS

26 CriocoObl BbIpayKEHUS! KOHIIEHTPAlUU PacTBOPOB

27 TepMmouHaMUUeCKe XapaKTEepUCTHUKH Mpoliecca 00pa3oBaHus paCTBOPOB

28 | KonsuratuBHble CBOMCTBA PaCTBOPOB

29 Bnusiane pa3nuuHbIX GakTOpPOB Ha CBOMCTBA PACTBOPOB AJICKTPOJIUTOB

30 Jucconmarus cinaObIX 3JEKTPOJIUTOB

31 PacTBOpBHI CHIIBHBIX AJIEKTPOIUTOB

32 HoHHbIe paBHOBECHS B BOJIHBIX PAaCTBOPAX 3JIEKTPOJUTOB

33 I'unponus coneit

34 | IlpousBeneHne pacTBOPUMOCTH

35 | HampaBneHne 0OMEHHBIX IPOIIECCOB B PACTBOPAX JIEKTPOIUTOB

36 | OKHCITUTETHPHO-BOCCTAHOBUTEIbHBIC PEAKITHH

37 MeTo 351eKTpOHHOr0 OajaHca

38 MeTton nonypeakiuii

39 | HampaBieHre OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKINii

40 DJEeKTpOIHBIE MPOLIECCH: OCHOBHBIE ONpeIETICHUs

41 3akonsl Dapanes

42 [ToTeH1manel 3JIEKTPOXUMHUYECKONW CUCTEMBI. JIBOMHOM DIEKTPUUECKUN CITON.

43 CraHnapTHBI BOJOPOJHBIN AJIEKTPOJ. Psa CTaHZapTHBIX DIEKTPOAHBIX IMOTEHIHAJIOB
MeTaJuloB. YpaBHeHue HepHera

44 XUMUYECKHE U KOHIEHTPallMOHHbIE TaJbBAHUYECKHE 3JIeMEHTHI. DieMeHT Jlanuans-SAxkobu

45 Onexrpoau3. [ToTeHman pa3noxeHus, I0CIeJ0BATEIbHOCTh MPOIIECCOB HA 3JIEKTPOIaxX

46 Kiaccudukanmsi Koppo3noOHHBIX Cpell, pa3pylieHuid u mpoieccoB. [lokazarenu ckopocTu
KOPpO3HH

47 | XuMudeckas KOppo3Hs: BUIbl M pa3HOBUIHOCTH

48 DIEKTPOXUMHYECKAs! KOPPO3US: MPUUNHBI U MEXaHW3M BO3HUKHOBEHUS

49 | 3amuTa OT KOPPO3WU: JIETHPOBAHME METAUTMYECKUX MAaTEpUaloB; U3MEHEHHE COCTaBa M
CBOWCTB KOPPO3UOHHOW CPEIbI

50 DNEeKTpOXUMHYECKasl 3alldTa OT KOPPO3MU: BHUIBl M MEXaHU3M JICHCTBHS; 3aIllUTHBIE
MOKPBITHS: BUIBI, METOJIbl HAHECEHHSI U 00JIACTH TPUMEHEHHSI
Cemectp _2_

Ne Bomnpocskl Kk 3K3aMeHy

n/n

1 KommiekcHbIe coelMHEHHsI: HOMEHKJIATypa, KJIacCH(PHUKAIHS




CBoiicTBa KOMIUIEKCHEBIX COSIUHECHUHN

TeOpI/IH KPUCTANINYCCKOI'O MOJIA: HU3KO- U BEICOKOCITMHOBBLIC KOMIIJICKCHI.

VCTOMYNBOCTh KOMILIEKCHBIX CO@,Z[HHGHPIIZ, KOHCTaHTa HECTOMKOCTH KOMIIIEKCOB

Onementsl 1, 2 rpynn Ileproauueckoii cUCTeMBbI: 001Iast XapaKTePUCTHKA, TOJTyYCHHE

OO WIN

XHUMHYECKUE COCTMHEHUS JIEMEHTOB 1, 2 TpYIIT: TUIAPUIBI, KApOUIbI, HUTPHUIBI, OKCUJIBI U
TUAPOKCHJIBI, COJIN

7 [Ipumenenue snemMeHToB 1, 2 Tpynn v BX COeAMHEHUI

8 JKéctkocTh BOMbI: KapOOHATHAsI, HEKapOOHAaTHAasI, 001ast

9 MeTo1bl yCTpaHEeHHUs KECTKOCTH BOJIBI

10 Onementbl 13 rpynmel [lepuoamdeckoil cucTeMbl: 00IIas XapakTEPUCTHKA, CIIOCOOBI
MOJTyYCHHUS

11 XHUMHYECKUE COCTMHEHUS AIEMEHTOB 13 Tpymmbl: TUAPUABI, KApOUIbI, HUITPUIBI, OKCHIBI U
THJIPOKCHUIBI, COJTU

12 [Tpumenenue snemMenToB 13 rpymmbl U UX COSAMHEHUN

13 Onementsl 14 rpynmer [lepuommdeckoit cucrembl. OOmias XapakTepUCTHKA 3JIEMEHTOB,
MIPOCTHIE BEUIECTBA, CIIOCOOBI MOJIyUYEHUs

14 CoenuHeHus yriepoja

15 Kpemuuii u ero coeguHeHus

16 DeMEeHTHI NOATPYIIBI TePMaHMs U UX COCAMHEHUS

17 OnemenTsl 15 rpynmel. O0mias XapakTepUCTHKA JIEMEHTOB, MPOCTHIE BEIIECTBA, CIIOCOOBI
MOJIyYeHUs

18 A30T 1 €ro COeTMHeHHS C OTPUIIATEILHBIMU CTENCHSIMU OKHCIICHHS

19 CoeMHEHNs a30Ta C MOJIOKUTEIHbHBIMU CTEIICHSIMA OKHCIICHHUS

20 dochop u ero coeTMHEHUS

21 DJIEMEHTHI TIOJTPYIIITHI MBIITBSIKA U UX COCTMHEHUS

22 OnemenTsl 16 rpynmel (XxanbkoreHsl). OOmmas XapakTEpUCTHKa 3JIEMEHTOB, CIIOCOOBI
TIOJTyYCHUS

23 Kucnopon: annorponnsie Mmogudukanuu. CoeMHEHUs KUCIOPOa

24 Cepa u e€ coenuHeHus (CEpOBOIOPO/I, OKCHUIBI CEPBI, KUCITIOTHI)

25 DeMEeHTHI MOATPYIIILI CeNIeHa, UX COSAMHEHHUS

26 Onementsl 17 rpynmbl (rasorensl). O0mas xapakrepucTuka. [IpocTble BemecTBa U HMX
CBOMCTBA

27 @DTOp U €ro CoeIMHEHUs

28 CoenuHeHus xJopa (BOIOPOIHBIE COSAUHEHUS, KUCIOPOIHbBIE COCTHHEHNU)

29 CoeauHeHHs TOATPYITBI OpoMa (BOJOPOIHBIE COSTUHEHUS], KUCIIOPOAHbBIC COSTMHEHNS)

30 MesxranoreHHble coeTuHeHns. [[puMeHeHne TaloreHOB U MX COeIMHEHUH

31 Onementsl 8 rpymnmbel [lepumomudeckoii cucreMbl. OOmias XapaKTepUCTHKA, MPOCTHIC
BeniectBa. CoemHEHUs 01aropoHbIX ra3oB. [Ipumenenne

32 Onementsl 3 rpymnmbl [lepuogudeckoid CUCTEMBI. DIIEMEHTBhI TOATPYMNbBl CKaHAUS U HX
COCIMHEHUS

33 JlantaHouapl: 00ITIast XapaKTEPUCTHKA, CBOWCTBA, MOTyYCHHE U TPHUMEHEHHE

34 | AktuHOUABL: 00IIas XapaKTepUCTUKA, CBOMCTBA, OJTyUYEeHUE U IPUMEHEHHE

35 Onementbl 4 rpymnmsl [lepuogmdeckoit cuctembl. OOmas xapakTepUCTHUKA DJIEMEHTOB.
[IpocTeie BelecTBa U X CBOWCTBA

36 | Coenunenus snemenToB 4 rpynmsl. [Ipumenenue

37 Onementsl S5 rpymnmel [lepuonndeckoit cucremsl. OOmias XapaKTepUCTUKA 3IIEMEHTOB.
[IpocTeie BelmiecTBa U UX CBOMCTBA

38 CoenMHEHNs AIEMEHTOB O Ipynibl (OKCHIbI U THIPOKCHIBL, conn). [Ipumenenne

39 OnemenTbl 6 rpymnmbl [lepuogmdeckoit cuctembl. OOmas XapakTEPUCTHKA SJIEMEHTOB.
ITosnydenne. CBOMCTBA POCTHIX BELIECTB

40 CoenmHEHNUS XpOMa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA COEAMHEHHH XpoMma,




MIPUMEHEHNE

41 Coenunenus monnbaeHa u Bonb(pama. I'erepononukuciorsl. [Ipumenenue

42 Onementsl [ noarpynnsl [lepuoanueckoit cuctembl. OOmIas XapakKTepUCTHKA SJIEMEHTOB.
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB

43 Coemunenus smemeHtoB [/ rpymmbl (II), coemunenus smementoB 7 rpymmbel — (IV),
coenunenuss anementoB [/ rpynnel (VI um VII). CpaBHuTenbHas XapaKTepuCTHKa
OKHCJIUTENBHBIX CBOMCTB coenuHeHui mapranna (VII)

44 OneMeHTHl ceMmeiicTBa kene3a. OOmast xapakrtepuctuka. llomydenue. Xumuueckue
CBOMCTBA MPOCTHIX BEIIECTB

45 CoenuHeHus xemne3a, KooaabTa, HUKENs (OKCHIbBI, THAPOKCUBI JKenesa). [lpumenenune

46 [TnatuHoBble Meramnbl. OOmas xapakTepuctuka sieMmeHToB. [lomyuenme. Ilpocteie
BEIIECTBA U UX XUMUYECKUE CBOWCTBA

47 CoenvHeHHs TJIATUHOBBIX METAUIOB (OKCHABI M THJIPOKCHUIBI; COJU KHUCIOPOJIHBIX
COEJIMHEHUH, TaJINIb1)

48 KomruiekcHbple coequHEeHMs] IMIAaTUHOBBIX MeTauioB. CpaBHEHHE CBOMCTB 3JEMEHTOB
ceMeicTBa JKenesa U MJIaTHHOBBIX MeTaiuioB. [Ipumenenue

49 Onementsl 11 rpynmsr Ilepuoguyeckoit cucrembl. OOmas XapakTEpPUCTHKA 3JIEMEHTOB.
IIpocTeie BelecTBa U UX XUMHUYECKHE CBOHWCTBA

50 CoeMHEHNs JIEMEHTOB NOoArpymibl Meau. [lpumenenue

51 Onementsl 12 rpynmsl [lepuonmyeckoii cucrtembl. OOmias XapakTEpUCTUKA SJIEMEHTOB.
[Tonydyenne. XuMu4yeCKre CBOMCTBA MPOCTHIX BEIIECTB

52 CoenuHeHHs 5SJIEMEHTOB MOJTPYNNbl LHMHKA (KUCIOPOIHBIE COCAUHEHHS, CYIb(GUIbI,
raJubl, TUaHus! U 1p.). [Ipumenenne
7.3.2. Kputepuu u HOPMBbI OLEHKH

dopma
Cemectp NMPOBCICHMN Kpurtepuu u HopMbI OLleHKH
NPOMEKYTOYHOM
arrecTaluu
9K3aMeH (yCTHO) CTYIEHT UMEET OLIEHKH «3aUTEHO»

3a OTYETHI 10 JJAOOPATOPHBIM
pabotam Nel,2, naeT mOTHBIN,
«OTIIMYHOY pPa3BEpHYTHIN OTBET HA 2 BOMpOca
9K3aMEHAIIMOHHOTO OMIeTa u3 2-X
Y TIPAaBUJILHO PEIIaeT
9K3aMEHAIIMOHHYIO 3a/1auy

CTYJICHT UMEET OIIEHKH «3aUTEHO)
3a OTYETHI M0 TAOOPATOPHBIM
paboram Nel,2, naeT mpakTHYECKH
«XOpOIIIOY MIPaBWIBHBIN OTBET Ha 2 BOMpoca
DK3aMEHAIIMOHHOT0 OMJIETa U3 2-X
Y TIPAaBHJILHO pEIIaeT
9K3aMEHAIIMOHHYIO 3a/1a9y

CTYJEHT UMEET OLICHKH «3aUTEHO»
3a OTYETHI [0 JJAOOPATOPHBIM
pabortam Nel,2 wim o ogHOU U3
1abopaTOpHBIX padoT, JaeT
MpaBWIBbHEIN OTBET Ha 1 Bompoc
9K3aMEHAllMOHHOTO Ouiera u3 2-x
WJIM JIOTYCKAeT CYIECTBEHHBIC
MOTPEUTHOCTH TP OTBETE Ha 2

«YOOBJICTBOPUTEIIBHO»




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

BOIPOCA YK3aMEHALIOHHOTO
Ousnera U3 2-X WIKA HE peraer
IK3aMEHALMOHHYIO 3a/1auy

«HEYIOBJIETBOPUTEIILHO»

CTYACHT HC UMECT OLICHOK
«3a4TEHO» 32 OTYETHI 110
naboparopHbM padoram Nel,2
WK OJIHOMW 3 1a00paTOPHBIX
paboT, He OTBeUaeT BOMPOCHI
9K3aMCHAI[MOHHOTO OWMJIeTa U HE
peliaeT 3K3aMeHalMOHHYIO
3a1a4y

sK3aMeH (YCTHO)

«OTJIIMYHO»

CTYJICHT UMEET OIICHKH «3aUTEHO
3a OTYETHI [0 TAOOPATOPHBIM
paboram Nel,2, naeT moJHBIH,
pa3BEpHYTHIN OTBET HA 2 BOIpOca
9K3aMEHAIIMOHHOTO OmiIeTa u3 2-x
U TIPaBUIILHO pellaeT
9K3aMEHAIIMOHHYIO 3a/1a4y

«XOopouro»

CTY/IEHT UMEET OLICHKH «3a4TE€HO»
3a OTYETHI 10 JJAOOPATOPHBIM
pabotam Nel,2, maeT mpakTUYECKH
MpaBWJIbHBIN OTBET Ha 2 BOINpoca
9K3aMEeHallMOHHOT 0 Ouiiera u3 2-x
Y IPaBUJIBHO peIIaeT
9K3aMEHAIlMOHHYIO 33/1a4y

«YHAOBJICTBOPUTCIIBHO»

CTY/ICHT IMEET OIICHKH «3a4TEHO»
3a OTYETHI 110 Ta0OPaTOPHBIM
paboram Nel,2 umu 1o oHO#M U3
1a00paTOpHBIX PaboT, aeT
MIpaBUJIBHBIN OTBET HA 1 Bompoc
9K3aMEeHallMOHHOT 0 Ouiera u3 2-x
WM JIOMYCKAeT CYIIECTBEHHBIE
MOTPELIHOCTH MIPU OTBETE Ha 2
BOTIPOCA IK3aMEHAIIMOHHOTO
Ounera U3 2-X WIK HE pelaer
HK3aMEHAIIMOHHYIO 3a/1a49y

«CHEYAOBJICTBOPUTECIIBHO»

CTY/IEHT HE UMEET OLIEHOK
«3a4TE€HO» 32 OTYETHI 110
nabopatopHbIM pabotam Nel,2
WM OJHOM U3 1a00paTOPHBIX
paboT, He OTBeYaeT BOMPOCHI
9K3aMEHAI[OHHOTO OMjIeTa U He
pelaeT sK3aMeHaIMOHHYIO
3ajauy




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4eOHMK,

KoanuyecTtBO B

yueOHoe nocodue, HAYYHOI
Ne T'on
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJioBoK) Y4eOHO-MeToAuYecKoe Ouodmoreke /
n/n U31aHUS
nocooue, NPaKTUKYM, HaumenoBanue
ap-) 9BC
1 | H.C. AxmeroB OO011ast 1 HEOPraHUYECKask XUMHUS Y4eOHuK 2020 9bC
2 | B.B. Kupumior Heopranunueckast xumusi. Y4eOHuk 2020 OBbC
3 | D.A. Anekcannpoa Heopranuueckast xumusi. Yyebuuk 2020 ObC
4 | H. B. KopoBuH [u np.]; mox pen. | O0mas xumust VYuebHoe mocobue 2017 3BC
H. B. KopoBuna, H. B.
Kynemosa.
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, KoumnuectBo B
y4eOHoe nocodue, HAYYHOI
No TI'on
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BoK) yueOHO-MeToAnYecKoe oudamorexe /
n/n U31aHMus
nocooue, NPaKTUKYM, HaumeHoBanue
ap.) 3BC
1 | JI. A. bop3osa OcHOBBI 0011IeH XUMUH YyeOHoe nmocobue 2014 ObC
2 H. ®. Crach Perenne 3a1a4d mo o0Iel XuMuu YyebHoe rmocobdue 2016 9BC
3 | KIO. Tapxos Obmas u HEOpraHuyecKas XUMHUSL. VYuebHoe nmocobue 2019 9bC
OKHCIHATENBHO-BOCCTAHOBUTEBHBIE PEAKIINU
U xumuueckoe  paBHoBecue. COOpHHUK
3aJlaHU ¥ BApUAHTOB
4 | E.T. TI'onuapos [u ap.] Kparkwuii Kypc TEOPETUYECKOI VYuebHoe nmocobue 2017 3BC
HEOpPraHMYeCKOi XuMuu: yuebHoe nocobue
5 | H.H. IlaBnos OO611as 1 HeopraHuyecKass XMMHUs YyeOHuK 2011 9bC
6 | JI. H. baunos [u ap.] Xumust Y4eOHUK 2016 OBbC




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTeM
- bytiepoBckue coobienus [ DneKTpOHHBIN pecypc] : MHOronpeaMer. Hayd. xkypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieque»y. — DIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaLIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XWMUA B MHTEpECax YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc]| : MeKIyHap. Hay.
xKypH. / Cubupckoe otaeneaue PAH. — DnexTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.
http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHust

Ne Haumenosanue IO PexBU3UTEI IlOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUS - OECCPOTHO

8.5. Onucanne MaTepHaJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM AJs OCylIleCTBJIEHUsI
00pa3oBaTeILHOIO NMPoIecca Mo TUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
NMOMeIIEeHUH VISl CAMOCTOATEIbHOMI

padoThI 00yUaOIUXcsi (HOMep ayIUTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

YueOnass aymuropust s npoBeacHHs | CTONBI YICHUYSCKUE TPEXMECTHBIC U
3aHATUNA  JIGKIIMOHHOTO  TuMa. YueOHas | ABYXMECTHbIE MOHOOJIOKH, CTOI
aAymTUTOpUsSl  JUISL  TIPOBEICHUS  3aHATHHA | MPENOJIaBaTeIbCKUH, CTYII
CEMHHApPCKOro TUMNa. YueOHas ayIuTOpus Ui | MPenoiaBaTenbcKuil, kadgeapa, 1ocKa
KYpPCOBOTO IPOCKTHPOBAHUS (BBITIOJHEHHS | MEJIOBas . SKpaH HaBECHOW, IPOEKTOP.,
KYpCOBBIX paboT). YueOHas ayauTopusi Uil | IPOIECCOP. MBIIIb KOMII., YJIbT.
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCyNbTallMii. YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHITHHA TEKYIIEr0 KOHTPOJS U
MIPOMEKYTOUHOM aTTectaruu. (A-125)

JlaGoparopus "Heopranmueckoit xumuun" | CTosbl 1a00OpaTOpHBIE OCTPOBHBIE, MOMKH,
VYueOHast  aymutopusi sl NPOBENEHHS | CTOJIBI JTAOOPATOPHBIE, CTOJ MPHUOOPHBIH,
nabopaTopHbIX paboT. (A-216) aKBaTUCTHILISTOP, CTOJIBI ITMCHBMEHHEIE,
TYMOBI, BBITSDKHOU IIKa(., JOCKa MEIIOBas,
CTOJI J1aOOpaTOPHBIH C SIIUKAMU,

2 CYUIMJIbHBIE IKA(BL., TAOypeThl. PUOOPHI
JUISL 3JIEKTPOIIN3a, TPUOOPHI [T H3Y4IEHHS
OKBUBAJICHTA, TEPMOCTATHPOBAHHBIH
CTaKaH, MPUOOPHI IS U3y4EHHUS KHHETUKU
XMMHUYECKHX PEaKIIUsl, SIEKTPOILTUTKH,
HIICKTPOHHBIE BECHI, INTATUBHI.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
padoThI o0yuaomuxcs (HOMep ayAuTOPHH)
AyauTopus JUIsl CaMOCTOSATEILHON pabOThI Cron ydyenwveckuid - 26 mr., ctyn - 26
3 | (I'-401) IT., KOMIBIOTEp C BBIXOJAOM B CETh

WHTEpPHET - 16 mT.




