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Pabouas nporpamma qucuuIuiMHeel « Xumus» paspaborana Ha ocHose GI'OC
BO no HamnpaBneHuO moaroToBku  13.03.02«DnexTposHepretuka u
JJIEKTPOTEXHUKa» (YpPOBEHb MNPHKIafHOrO OakajiaBpuara),  yTBEPXKIECHHOTO
npukazom MunoGpHayku Poccuror 28.02.2018 r. Ne 144,

ABTOp:
K.X.H., fjoueHt BAK C.A. TlecryHona

Paboyas mporpamMma ofcyxaeHa M PEKOMEHAOBAHA K YTBEDKIECHUIO PEHICHHEM
xadenapsl XxuMuH ot 2 Mapta 2020 r., mpotokon Ne 7.

3aBenyrouumii kadenpoi

11.X.H, podeccop 7 ZreS>5 —TF.A. Kaitropogosa

Pabouas nporpamma ono0peHa Ha 3aceJaHiH METOANYECKO KoMucecuy aKyasTeTa
SHEPreTHKH, IPOTOKOa 0T 24.04. 2020, No 9,

flpencenarens

METOANYECKOH KOMUCCHH %@ / )
KaH/1.TeXH.HayK, npodeccop el ;/ H.I'. Ctpmxxos

PyxoBoaurens
OCHOBHO¥ MNpoQeCCHOHATBHON
obpa30BaTeNbHOMN POrpaMMEI

KaHJ.TeXH.HayK, JOLEHT
. Sl A.l'. Kynopsixos




1 He.]Ib M 3aa91 OCBOCHUSA JUCHUIIJIMHBI

He.]'lbl() OCBOCHHA OHCHUIIIIMHBI «XUMHUS» SBISCTCS q)OpMHpOBaHI/IC
KOMILICKCA 3HAHUM L pa3BUTHUA CCTCCTBCHHOHAYYHBIX HpeI[CTaBJ'IeHHﬁ 0
BCHICCTBAX MW XHMHYCCKHX IIpOoHEcCax B IMPHUPOAC, TCXHHUKC, IIPOU3BOJACTBC
QJICKTPOTCXHUYCCKNX MATCPUAIIOB. a TAaKIKC YMGHI/Iﬁ KU HAaBbIKOB pa60TBI C
XUMHUYCCKHMMH BEIIICCTBAMMU, uenec006pa3H0ro HCII0JIb30BaHMs CBOMCTB BCIICCTB U
MCXaHHU3MOB HX HCﬁCTBHH B IIPOU3BOJACTBCHHBIX CEIIbCKOXO03SIMCTBEHHBIX
nponeccax, MpoBCACHUA HCO6XOI[I/IMI>IX HBMGPCHI/Iﬁ N paCuYCTOB Ha OCHOBC 3aKOHOB
XUMHHU JIA pCHICHUA HpO(i)eCCI/IOHaHLHI)IX 3aJgad4.

3agaum M CUMIIMHBI
— OCBOEHHUE TEOPETHUYECKHUX MPEICTABICHUMN, COCTABISIIONMX (PYHIaMEHT

BCEX XUMHUYECKHX 3HAHUI U CBOMCTB 2JIEMEHTOB U 00pa30BaHHBIX UMM MPOCTHIX U
CJIO>KHBIX OPTaHUYECKUX U HEOPTAaHUYECKUX BEIIECTB;

— mnpuoOpeTeHUE 3HAHUM O 3aKOHOMEPHOCTSX MPOTEKAHUS XHUMHYECKUX
MPOLIECCOB  (NIEKTPOXUMHUYECKUX, TEPMOJIUHAMUYECKUX, KUHETHUYECKHX B T.4.
PAaBHOBECHBIX), MyTSAX HX PETYJIUPOBAHUS [UJII TIOJYYEHHUS ONTUMAJIbHBIX
pEe3yJIbTaTOB;

— NpUOOpPETEHUE OMBITA MPOBEJACHUS aHAK3a BEUIECTB U MaTEPUAJIOB;

— pa3BUTHUE HAYYHOTO MBIIUICHUS U OOIIETEXHUYECKOU HSPYAUIIUU,
MO3BOJISIONIME pelIaTh MHOTOOOpa3Hble 3aJa4ll  XUMHUYECKOTO U (PU3UKO-
XUMHYECKOTO HAIlPaBIICHHUS;

— pa3BUTh HaBBIKK pabOTHl C HOBOM HAyYHOW TEXHUUYECKOU JINTEPATypOH ¢
000011IeHreM MaTepuajoB B BUE pedepaTtoB U JOKIAOB,;

-—— o0ecrneuynTh BBIOJHEHHE CTYACHTaMH JIa0OpaTOPHOrO MPaKTHKyMa,
WJUTFOCTPUPYIOLIETO CYIIHOCTh JUCHMIUIMHBI «XUMHS» U METOJbl XUMHYECKOTO
aHaJIN3a.

2 llepeyeHb MJIAHUPYeMbIX Ppe3yJbTATOB OO0yYeHUS TIO

AMCHUIIAHE, COOTHECEHHBIX ¢ IUIAHUPYEMBIMH Ppe3yJbTaTaMHu
ocsoeHnus OIIOII BO

B pe3yabTare ocBoeHHMS NUCHMILUIMHBI (POPMHPYIOTCH CJeAyIONIHE
KOMIIETEeHIINM:

OIIK-2 — cnocoOHOCTBIO TPHUMEHATH COOTBETCTBYIOIIMNA  (DU3HKO-
MaTeMaTHYECKUI armapar, MEeTO/Ibl aHAJIM3a U MOJEIMPOBAHHUSA, TEOPETUIECKOTO U
HKCIIEPUMEHTATBHOTO HCCIEOBAHUS MPH PEILICHUH PO(PECCHOHANBHBIX 3a/1a4.



3 MecTo aucuuniaunbl B crpykrype OITIOITI BO

«Xumusay saBiagerca nuciriummaoi 0a3osoit yactu OITOIT BO moarorosku
oOyuatomuxcs, 1o  HampaBieHuto  13.03.02  «DnekTposHepreTuka U
AIIEKTPOTEXHUKAY», HATIPABICHHOCTh « DJIEKTPOCHAOKEHUEY.

4 Oobem aucuuminHbl (108 yacoB, 3 3a4YeTHBIX eTHHHUIIBI)

O0beM, yacoB
Bunpl yueOHOM pabOThI
Ounas
KonrakTHas pa6ora 51
B TOM YHCJIC:
— ayIUTOpHAs TI0 BUIaM YICOHBIX 3aHATHN 50
— JIEKIIUU 18
— IIPAKTUICCKUE 32
(J1abopatopHbIe)
— BHEayUTOpHAas
— 3a4eT 1
— DK3aMeH
— 3aIUTa KypCOBBIX
paboT (MPOEKTOR)
CamocrosiTesibHast paboTa 57
B TOM YHCJIC:
— KypcoBasi pabota (ITpoeKT)
— MPOYNE BUJIbI CAMOCTOSITEILHON pabOThHI
Hroro no nucuumnjinHe 108

5 Conep:xanue QM CHUTIITAHBI

[lo utoram wu3yyaemMoil IUCHUIUIMHBI CTYIACHTHI (OOydaroluecs) CHaloT
3a4er.
JucuunnuHa u3yyaeTcs Ha 1 Kypce, BO 2-OM cemMecTpe.



Conep:xaHue ¥ CTPYKTYpa IMCUMILIMHBI 10 0YHOI (popme 00yueHuUst

Tema.
OCHOBHBIE BOIIPOCHI

dopmMupyemblie
KOMIIeTEeHITUN

Buabl yueOHoli padoThl, BKJIOYAS
CaMOCTOSITEJIbHYIO PadoTy
CTY/IeHTOB M TPY/10€MKOCTb (B

yacax)

Cemect

Jlexkuu

Jlaboparop-
HbIC
3aHATUA

Camocros
-TeJbHas
pabota

Xumus KaK npeaMer
€CTeCTBO3HAHUS u yueOoHast
aucuunauHa. OCHOBHbIE MOHSTHSA
U 3akoHbl xumuH. Knaccupukanums
HEOPraHWYeCKUX BEIIECTB.3HAUCHHE
XUMHH B (dbopmupoBaHUU
MHUPOBO33PEHUS, U3YUYCHUH TIPHUPOJIBI,
pa3BUTUHU TEXHHKH, penieHus
npo6sem oxpanbl OC.

OIIK-2

OCHOBBI XMMUYECKOM
TePMOAMHAMHUKH. XHUMHYECKast
KHHETHKA U KaTajau3. XuMHu4ecKoe
paBHOBecHe.

TepMoOXUMHUUYECKHE 3aKOHBI.
HarmpaBieHHOCTb XUMUYECKUX
IIPOLIECCOB.

XyuMHUUYecKass KUHETHUKA M KaTaJus.
Xumunyeckoe paBHoBecue. CmMelieHue
paBHoBecus. [Ipunnun Jle-Illarense.

OIIK-2

CoBpeMeHHOEe y4eHHE O CTPOEHUM
aroma. ATOMHBIE s7pa, UX COCTaB.
M3oTonwl. KBanToBrie  umcina,
COCTOSIHHE DJIEKTPOHA B aTOME.
CoBpeMeHHOE COCTOSIHUE
NMepHOIMYECKOr0 3aKOHA
XUMHUYecKuX djieMmenToB JI.W.
MenaeeeBa.

N3MeHeHrne XMMHWYECKUX  CBOMCTB
AJIEMEHTOB B MEPUOJAX W TPYIIIAX.
DHeprus HOHU3AIIH, SHEPTHUSI
CpPOJICTBA K JJIEKTPOHY,
3JIEKTPOOTPUIIATETHHOCTD.
OobmeHayyHoe
MEPUOINYECKOTO
MIEPUOINYECKOMN
Meunneneena.

3HAYEHUE
3aKOHa u
CHUCTEMBI J.N.

OIIK-2

XumMu4deckas
MOJIEKY.JI.

Tunel cesa3u. IlapameTpsl U cBolicTBa
CBsI3CH. CreneHb OKHCJICHHMS.
BanentHocTtn 3JIEMEHTOB.
Merannudeckas CBSI3b, ee

cea3b.  CrpoeHnue

OIIK-2




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTeHIIH U

Buabl yueOHo# padoThl, BRIKOYAS
CaMOCTOSITEJILHYI0O PaboTy
CTY/IeHTOB M TPY/10eMKOCTb (B

Jacax)

Cemect

Jlexnnu

JlaGopatop-
HBIC
3aHATHS

CamocTos
-TeJIbHAas
paborta

0COOEHHOCTH. AmoppHoe ©
KPUCTAJIJINYECKOE COCTOSIHUE
BellecTBa. THUMbl KPUCTANIMYECKUX
pPELIETOK. XuMuueckasi CBs3b B
TBEPABIX Tenax. XMMUYECKas CBS3b B
MOJIYITPOBOJIHUKAX W JUAJIEKTPUKAX.
CrpoeHue npocTenx MOJEKyI.
Komniekcubie coequnenuss (KC).
Crpykrypa KC mno A. Bepnepy,
nosiyueHue u cporictsa KC.

PactBOpBI.

Pasnmuunpie  crocoOBl  BBIPAXKCHUS
COCTaBa pacTBOPOB, MX B3aUMOCBS3b.
PacTBOpBI 3JIEKTPOJINTOB.
OcHoOBHbIE MOJIOKEHUS TEOPUH
anekTpoauThyeckor auccorumanuu C.
AppeHmnyca, ee OCHOBHBIE TTOJIOKEHUSI.
I'mpparanus n qucconmanus. Monnsie
YpaBHEHUsl peaklui, WX TMOJHas |
KpaTKasi 3a1uch.

JAuccoumanust BOJbI. HonHoe
Nnpou3BeeHue BOAbI.

Bomopoausiii  mokazarens  (pH),
METO/IbI €r0 OMPEAECICHUS.

I'mapouus coaeit.

[IprunHa U CleACTBUE THIPOJIN3A.

OIIK-2

PacTBOpbI HEJIEKTPOJIUTOB.
KomnurarusHseie cBolicTBa
pactBopoB. IlepBblii 3ak0oH Payis.
Bropoii 3akon Pays.
D0YIITMOCKONHS U KPHOCKOTIHS.
Oxuciaure/bHO-
BOCCTAHOBHMTEJbHbIC PEAKIMHU
(OBP).
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE
peaknuuu Kak IPOLECCHl NEpPEeHoca
JJIEKTPOHOB W H3MEHEHUs CTEIeHEen
okucieHnsa snemMeHToB. Tumsr OBP.
Meroasl  COCTaBICHUS  ypPaBHEHUU

OBP. OKXHUCIINTEIIHHO-
BOCCTAaHOBUTEIbHBIN DKBUBAJICHT.
Baxueimue OKUCITUTEITH Hu
BOCCTAHOBHTEIIH. OKHUCIINTEIIHLHO-

BOCCTaAaHOBHTCJIbHBIC PEaKuu B

OIIK-2




Tema.
OcHOBHBIE BOIIPOCHI

DopmMupyembie
KOMIIeTeHIIH U

Buabl yueOHo# padoThl, BRIKOYAS
CaMOCTOSITEJILHYI0O PaboTy
CTY/IeHTOB M TPY/10eMKOCTb (B

Jacax)

Cemect

Jlexnnu

JlaGopatop-
HBIC
3aHATHS

CamocTos
-TeJIbHAas
paborta

MmoYBax, MPUPOJHBIX  BOJAaX W
BOJOEMAX, TEXHUKE u
AIEKTPOXUMHUUYECKHX MPOIIECCaX.
O6uue CBOiiCcTBa METAJLJIOB.
[Tepexomubie METaJLIbI u ux
coequHeHus. CBOMCTBA U IPUMEHEHUE
B DHEPIEeTHKE.

OcCHOBHBIE METOAbI XUMHYECKOI'O
aHaJM3a Pa3IMYHBIX MaTEPHAIOB H
TEXHUYECKHUX CPEJICTB.

OCHOBBI 3J1eKTPOXUMUH.
Knaccuukanus 3eKTpoXuMHUIECKUX
npoueccos. [lonstue 00 anekTpomax
u ANEKTPOHBIX MOTEHLIaNaXx.
CraniapTHbI BOJOPOAHBIN 3JIEKTPOL
U BOJOpOJHAs IlKajla MOTEHIHAJIOB.
VYpaBuenue Hepucra. Ilorennuanst
METAJINYECKUX, ra3oBbIX u
OKHCJINTEIBHO-BOCCTAHOBUTENIBHBIX
3IIEKTPOOB. lManpBannveckne
anemenTtel. DJIC u e€ wusMepeHnue.
DNEeKTPOXUMHUYECKast "
KOHLIEHTPaLlMOHHAs HOJIIPU3aLUSL.
DNEeKTPOXUMHYECKHE TPOIECCHl B
JHEPreTMKE W  MAlIMHOCTPOCHHUHU.
XuMuyeckue UCTOYHUKHU
NEKTPUYECKOTO TOKa.
AKKYyMYJSITOPBIL: KHCIIOTHBIE U
LIeJIOYHbIE.  3apska W paspsaka
aAKKYMYJIITOPOB.

OIIK-2

JIEKTPOJIN3
PacCIlIaBOB.
DNEKTPOIN3 pacIylaBOB U paCTBOPOB.
[TocnenoBaTenpHOCTD  IIEKTPOIHBIX
IPOLECCOB HA KaroAe U aHOJE.
Bropuunsie MIPOLECCHI npu
3JIEKTPOJIH3E. OneKkTponuns c
pPacTBOPUMBIMHA U HEPACTBOPHUMBIMU
aHogamMu. Bpixox mo Toky. 3aKoHBI

PacTBOpOB "

®dapapes. [IpakTrueckoe
IpUMEHEHHE AIIEKTPOIIH3A:
MOJTy4eHHE METAJLIOB,
NEKTPOXUMUYECKAS o0paboTka

METAJJIOB MW CIIaBOB, HAHCCCHUC

OIIK-2




Buabl yueOHo# padoThl, BRIKOYAS
o CaMOCTOSITEIbHYIO padoTy
Ne § = CTYAEHTOB U TPYA0E€MKOCTh (B
1/ . - 4acax)
OcHOBHBIE BOIIPOCHI SV
I E E E Jlaboparop- | CamocTtos
g. s s Jlexiumn HBIC -TeJIbHAas
S £ 8 3aHATHS paborta
raJIbBAaHONOKPBITHIA.
Koppo3us merasios.
OcHoBHbIE BH/JIBI KOppO3UH:
XUMHUYECKass U AJIEKTPOXUMUYECKas
KOpPO3usi, KOppO3us MO JACHCTBUEM
Oy>KIAr0IINX TOKOB
(27IEKTPOKOPPO3HS). ®dakTopsl,
BIIUAOIIME Ha HUHTEHCUBHOCTL | OITK-2
9 KOPPO3UHU METAIIOB. 2|2 4 8
Metoabl 3alUTHI  METANJIOB OT
KOPPO3MM: 3all[UTHBIE MOKPBITHS,
AIEKTPOXUMUYECKAS 3aIlnTa,
MIPOTEKTOPHAs, JIETUPOBAHKE
METAJIOB. N3menenue CBOICTB
KOPPO3UOHHON cpeapl. WHrudbutopsl
KOPPO3HH.
Hroro 18 32 57

ConepskaHue ¥ CTPYKTYPa JUCHUILIMHBI: J1a00paTOPHBbIE 3aHATHS M0 (popMaM

00y4eHuUs
Ounas
Ne Tema. )
é = dhopma
) =
n/m OCHOBHBIE BOIIPOCHI > = oby4ermus,
o o &
= = gac.
2 (] (&
= O
o = b=
o ()
o
S = O
1 O3HakOMJICHHE C TEXHHMKOW 0€30MacHOCTU PabOThI
B XHMHYECKOW  JlabopaTropuu, Ha3HAYCHUEM
XUMHUYECKOHN MOCY bl U 000PYAOBaHUS. OIIK-2 2
OcHogHble NOHAMUS XUMULU. 2
Knaccugpurayus neopeanuyeckux coeduneruti
JlabopaTtopHas pabota: «llomyuenue u wu3ydeHue
CBOWCTB MPEACTABUTENIEN BaXHEUILIHUX KJIACCOB
HEOPTraHUYECKUX COCAMHCHHIN.
2 OcHogHble 3aKOHbL XUMUU OIIK-2 2 2
IlosicHeHrEe W UCIIOJIB30BaHHE OCHOBHBIX 3aKOHOB
XUMHUU B PACUETHBIX 3a7a4ax U MPUMEpaXx.
JlaGopaTopHas pabota: «OmnpeneraeHue MOISIPHOU
MAacCHI SKBHBAJICHTA LIMHKA.




3 | 3axonomeprocmu npomeKanusi xumuyeckux | OIIK-2
npoyeccos
DHepreTuka XMMHUUYECKHUX IPOLIECCOB.

JlaGoparopHasi pabora: «OrmnpeneiaeHue TEIIOBOTO
s¢dekTa ¥ HanpaBIESHHOCTH POIECCOBY.

4 | 3akoHomepHocmu NPOMeEKaHUs. xumuueckux | OIIK-2

npoyeccoé
JlaGoparopHass pabota: «3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakIny OT Pa3INUHbIX (PaKTOPOBY.
[Ipunmun Jle-Illatenbe, ero mnpuUMEHEHUE MIJIs
pa3NUYHBIX XMMUYECKHX peakiuii. JlabopaTtopHas
pabora: «CwmelleHne XMMHUYECKOTO PAaBHOBECHUS B
TOMOTEHHBIX PEAKIMIX).

5 | Cmpoenue amoma OIIK-2
CtpoeHue u XapakTepUCTHKA CBOWMCTB AaTOMOB
AJIEMEHTOB B COOTBETCTBHH C UX PACIIONIOKECHHEM B
nepuoanueckon cucreme /1. 1. Menneneesa.

JIaboparopHas padota: «OnpeneneHrne BO3MOKHbBIX
MEPEX0/I0B AIEKTPOHOB B ATOME HATPHUSI»
Ilepuoouueckuti 3akoH u nepuoouyeckas cucmema
8 ceeme co8pPEeMeHHOl Meopul CmpoeHUst amoma
JlaboparopHas pabora: «[Iporno3upoBanue
CBOMCTB  BBICHIMX OKCHJIOB U THAPOKCHUIIOB
aneMeHToB lII mepuonay.

6 | Xumuueckass  ceazv, cmpoenue  npocmetiwux | OTIK-2
MOeKy
Tunbel XUMUYECKMX  CBA3€H, MEXaHW3M  HX
o0Opa3oBaHMs, MOCTPOCHUS MOJEIEeH MPOCTEHIINX
MoJieKysl. CTeneHb OKUCIIEHUS AIEMEHTOB.

7 | Komnnexcoobpazosanus 6 600HbIX pacmeopax OIIK-2
JlabopaTopHas pabora: «[Tonyuenue "
UCCIIEJOBAaHHE CBOMCTB KOMILJIEKCHBIX
COCIMHEHUI.

8 | Konurponbhas padora Nel(Temst Ne 1-7) OIIK-2

9 | Pacmsopul OIlK-2
CriocoObI BEIpaXKEHUS COCTaBa PaCTBOPOB.

PacueTHbIl TpakTUKYM.
JlaboparopHasi pabota: «PacTBOpBI JIEKTPOIUTOB.
HoHHbBIE peakumn.
10 | Pacmeopui OIIK-2
Huccounarusas Bonabl. BoIopoaHblii MOKa3aTenb,
METO/bI €r0 ONpPEICIEHUS.
JlaGopatopnast  pabora:  «'mmponusz  cosei.
Onpenenenne pH pacTBOpPOB  pa3iIMuUHBIX MO
COCTaBY TUPOJIU3YIOLIUXCS COIEH».
CamocrositenbHas pabora (temst 9 — 10)
11 | OxucIuTEeNbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHI OIIK-2

JlaboparopHas pabora: «OKUCIUTENBHO-
BOCCTAaHOBHUTEIIbHBIE  pPEaKIUU C  y4acTHEM
CJIOKHBIX BEIIIECTBY.




12 | Oxucnumenvrno-eoccmanogumenvhble peaKyuu. OIIK-2 2 2
JlaboparopHas pabora: «OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIINH C yIACTHEM
IIPOCTBIX BEIIECTB — METAJLIOBY.

13 | OcHosvl snexkmpoxumuu OIIK-2 2 2
DNEeKTPOTHBIN NOTEHIIHAT, rajlbBaHHYECKHE
HJIEMEHTHI.

JlaGopaTopHas  pabora:  «M3ydeHme  pabOTHI
raJlbBaHUYECKOrO  3JieMeHTa  Tumna  JlaHusns-
Axo6u». SBnenue nonspuzanuu. Mzmepenue JIC.
N3ydyenne pabOThl TaabBaHUYECKOTO JJIEMEHTA
BonbTa M KOHUEHTPALMOHHOTO TallbBAHUYECKOTO
anemenTa. Pacuer D]IC.

14 | OcHosvl snekmpoxumun. OIIK-2 2 2
JlaboparopHass paboTa: DIEKTPONHM3  BOJHBIX
PacTBOPOB 3JEKTPOJIIUTOB — COJIEH.
[IpakTrueckoe MPUMEHEHHUE AJICKTPOJIN3a: 3aKOHBI
®apanes. PacueTHblil IPaKTUKYM.

15 | Snekmpoxumuueckue npoyeccul. OIIK-2 2 2
JlaboparopHass  pabota:  «DNEKTPOXUMUYECKAS
Koppo3ust». [IpoIyKTI KOPPO3HUH.

MeTo1b1 3aIUThl OT KOPPO3HUH.

16 | KonrposbHas padora Ne2 (Temsr 11-15) OIIK-2 2 2
TectupoBanue.
Hroro 32

6 IlepeyeHb Y4eOHO-METOAMYECKOT0 O0ecedeH sl AJIs
CaMOCTOSITEJIbHOM Pa00ThI 00y4YAKOIIMXCH MO0 IMCHUIIIHHE
XUMMUHA 13.03.02 DaekTpocHaOkKEeHHE

Vuebnas numepamypa u memoouueckue ykazanus (0751 camocmosamenbHol
pabomwt)
1. Kocsnok H.E. CnpaBounuk no o6meit u Heopranmueckoit xumuu / H.E.
Kocsnoxk., E.C. Koctenko, E.A Kaitropoaosa. — Kpacnomap: KyoI'AY. - 19,6 n.i.,
2013 [DOnexTpoHHBIN pecypc]
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_ Spravochnik _po_obshchei_i_ne
organicheskoi_khimii_Kosjanok_Kostenko Kaigorodova.pdf.
2.Kaiiroponosa E.A. Heoprannueckass XuMusi: TECOPETUUECKUE OCHOBBI U
nmpakTU4Yeckoe mpuMeHeHue: yueo. mocoowue. / E.A. Kaiiroponosa, /1.B.
["aBpunenko — Kpacnonmap: Kyo6I'AY, 2019. — 184 c.
https://edu.kubsau.ru/file.php/105/Uchebnoe_Posobie 2019 6 pechatnykh_listov
pravki_ot 19.08 - kopija_502918 v1_.PDF
3. IlectrynoBa C.A. PabGouas TeTpaap K 1aOOpaTOpHBIM paboTaM MO JUCIUIINHE
«Xumus» / C.A. Tlectynosa, E. K. SIl6monckas.— Kpacuomap : Ky6I'AY,2013 — 60

C.


http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.J
Ablonskaja EK. Pestunova SA.pdf.

4. HaymoBa I'.M. TexHuka BeeHUs XMMHYECKOTO 3KCIEPUMEHTA B JJaOOpaTOpUU
xumun / I'M. Haymosa, E.K. f6nonckas, E.A. Kaiiropomosa. — Kpacuonap:
KyoI'AY, 2013. - 80 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/08 technical vedenija
khimicheskogo__ehksperimenta.pdf.

5.Heoprannueckas u aHanuThueckass Xumus: ydeO.-meron. mocobue / E. A.
Kaitropomoga, 1. . Cunoposa. — Kpacuomap : Ky6I'AY, 2016. — 138c.
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja khimija
._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf.

6. Anekcanaposa, D.A. Tumodeera N.10., UHIVMBUIAYAJIBHBIE 3AJAHUA
JUIA CAMOCTOSTEJIbHOU PABOTHI CTYIAEHTOB I10 XUMHWU: yuebHO-
MeToaudeckoe mocodue/ I.A. Anekcanapora, M.FO. Tumodeera - KpacHonap:
KyoI'AY, 2016 — 65 c.

http://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija dlja sa

mostojatelnoi_raboty studentov po khimii. Aleksandrova EH.A. Timofeeva |.J

U.pdf

/ MOH OLIEHOYHBIX CPEACTB /IJIsl MPOBEAEHUA MPOMEKYTOYHOM
aTTeCTAllUU

7.1 Ilepeyenb KoMNeTeHUMI ¢ yKa3aHMEM TanoB UX (POPMUPOBAHNS B
npouecce ocsoenusi OITIOII BO

Otansl GOPMHUPOBAHUS U TPOBEPKH YPOBHS
Howmep cemectpa c(OPMHPOBAHHOCTH KOMITETECHIIMN IO UCITUTIINHAM,
npakTukaM B npouecce ocsoerust OIIOII BO

OIIK—2 — cnocobHocmvio npumeHAms COOMEEMCMEYIOWUN  DUUKO-MamMeMamudecKuil
annapam, mMemooObl AHANU3A U MOOEIUPOBAHUS, MEOPEeMUYecKo20 U IKCNePUMEHMANbHO20
UCCNe008aHUsl NPU peuleHUU NPOpeccUuoHaIbHbIX 3a0ay

Dusukxa

Xumus

Boicwas mamemamuxa

TeopemuquKaﬂ MeXAHUKA

Dkonocus

Yuebnas npaxmuxa

Ipogunupyrowas npakmuka

Texnonoauueckas npakmuxa

DB NINWWIWININ

HpoeKmHaﬂ npakmuxka



https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskaja
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskaja
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf

7.2 Onucanne nNoka3areJsieil 1 KpuTepHeB OLEHUBAHUS KOMIIETEHIMI Ha
Pa3JIMYHbIX 3Tanax ux GopMUpoBaHUs, ONIMCAHHUE IIKAJIbI OLEHUBAHUS

[Inanupyemsblie
pe3yJIbTaThl
OCBOEHUS
KOMIIETCHIINU
(MHAMKATOPBI
JOCTHKEHUS
KOMIETEHIIMHN)

YpoBeHb OCBOEHUS

HE3a4TeHO
MHHHUMAJTEHBIH )

3a4TE€HO
(TIOpOTOBBIIA)

3a4TE€HO
(cpemunit)

3a4TE€HO
(BBICOKMIT)

Ouenoynoe
CPEICTBO

OIIK—2 — cnocooHocmvr0 npUMEHAMb COOMEEMCMEYIOWUIL (PU3UKO-MamemMamuiuecKuil
annapam, Memoovl AHAIU3A U MOOETUPOBAHUSA, MEOPEMUUECKO20 U IKCREPUMEHMATbHO20
ucc1e006anus npu peuteHuu npogheccuoHaIbHLIX 3a0a

3HaTh:

— METOJIbI
aHanmm3a
KaueCTBEHHBIX
roKa3arelien
paboThI
000pyI0BaHUS
MOJICTAHINH,
HOPMBI u
TpeGoBaHus,
CTaHIAPTHI TIO
UCIIBITAHUSM
000pyI0BaHUS
, MyCKO-
HaJTaJIKe.

YMmerTh:
— aHaJIU3UpPO-
BaTh  3ajauy,

®parmeHTap-
HBIE TIPE/ICTaB-
JIEHUS 00
OCHOBHBIX
METOaax
aHam3a
Ka4eCTBEHHBIX
rokKazaresen
paboThI
o0opymoBaHU
[TOICTAHIIVIH;
HOpMax u
TpeOOBaHMSIX,
CTaHIapTax 1o
HUCIIBITAHUAM
00opyIOBaHUS
, yCKO-
HaJazKe.
Yposenw
3HAHULL HUDdICE
MUHUMATIb-
HbIX mpebo-
6aHULL, UMeU
mecmo  2py-
Oble ouuoKu

Or 40 mo O
%.

HNmeer
HETOJIHEIC
MIpe/ICTaBJIeH
usi 00
OCHOBHBIX
MeTOJ1aX
aHaJM3a Ka-
YEeCTBEHHBIX
MoKazareyeun
paboThI
obopynoBa-
HUS TOJI-
CTaHIIVH;
HOpMax |
TpeOOBaHUSX,
CTaHapTax
IO MCITBITA-
HUSM 000py-
JOBaHWSI,
MyCKO-
HaJaJKe.
Munumanvro
oonycmumblii
VposeHb
3HAHU,
0onyweHo
MHO20
Hezpyobix
ouuUOOK

Ot 60 mo 40
%.

Cdhopmupon
aHHbBIC, HO
coJiepKaIme
OTJICTIbHBIC
HETOYHOCTHU
npejcTaBe-
HHUSI 00
OCHOBHBIX
METOJ1aX
aHamM3a
KaueCTBCH-
HBIX
roKazareyeun
paboTsl 060-
pyIOBaHUS
MOJICTAHINH,
HOpMax W
TpeOOBaHUAX
, CTaHJapTax
()
HCIIBITAHUSM
obopynoBaH
Us, IyCKO-
HaJIaJIKe.
Yposenw
3HaHUU 8
obveme,
coomeemcm-
syroujem
npozpamme
n0020MOBKU,
oonyweHo
HeCKOIbKO
HezpyobiX
ouubox

Ot 80 nmo 60
%.

Cdopmupo-
BaHHBIC
peJIcTaBIIe-
Hus 00
OCHOBHBIX
METOJIax
aHajm3a
Ka4eCTBEH-
HBIX
MoKa3aTesei
paboTsl
obopyrnoBa-
HUS
MTOJCTaHIINH,
HOpMax 51
TpeOOBaHUSX,
CTaHapTax
o
HCIIBITAHUSM
o0opynoBaHu
q, ITyCKO-
HaJlaJKe.
Yposenw
SHAHUL 8
obveme,
coomeemcm-
syrowem
npozpamme
n0020Mo6KU,
be3 ouubok

Ot 100 mo 80
%.

KonTpoJib-
HBIC
(camocTosi-
TEJIbHBIC)
paboTHI.
Bompocsl k
3a4ery.




IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yNbTaThl
OCBOCHHSA
Onenounoe
KOMIICTCHIINHN HE3a4TEHO 3a4TEHO 3a4TEHO 3a4TEHO CPECTBO
(MHAMKATOPB!  (mumpManbHBIL)| (mOporoBbii) | (cpexnmii) (BBICOKHIA)
JOCTHUKEHUS
KOMIIETECHIINH )
BBIICIISIS ee | HeoOxomnma | Brimonnenue | B neioM | OTiinyHoe TecThl C
0a30BbIe COC- | 3HAUUTEIb- TeCTa yJOB- | IPaBUJbHAs | BBIIOJIHEHHE | 3aJa4aMH.
TaBJISIOLINE, Hasi Jallb- | JETBOPSIET paboTta c | Tecta ¢ He-
OCYIIECTBIIATh | HEWIIas pa- | MUHUMAJlb- onpenenéH- | 3HAYUTEIb-
JeKoMIo3uIu | 0oTa IUTSL | HBIM KpHU- | HBIM HBIM  KOJIHU-
10 33/1a4H. YCIIEIIHOTO TEPUSIM. KOJIMYECTBO | YECTBOM
MIPOXOKIe- M OIIUOOK. OIINOOK.
HUS TECTA.
B xoge | Jlabopatop- Crynent He | JJabopatop-
paboTrel W B | Has pabora | OTBeTWI Ha 2 | Hasi  pabota | 3amanust
oTyeTe  00- | MOJHOCTHIO BOIIpOCa TMpH | BBIIOJHEHA naboparop-
HApYXWINCh | BBIIIOJIHEHA C | 3alIHTe. HOJTHOCTBIO HBIX
B COBO- | AomycTuMbl- | [lomycTun 6e3 morpem- | paboT —
KYIIHOCTH BCE€ | MU IOTpell- | HEIOYETHI, HOCTEN U | Keic-
HE/IOCTAaTKH, | HOCTSAMHU: OTIHCKHU U | 3aMEYaHMil. 3a/laHus
oTMeueHHble | 1) Oonee yem | HerpyOble [Tomyuenst
B Tpebo- | Ha 2 Bompoca | omHuOku B | Oe3ynpeuHble
BaHUSX K | TIOJTy9YEHBI odopmIIeHHH | OTBETHI Ha BCe
3aIIuTe, a | HeBEepHbIe paboTHI. BOIIPOCHI.
TaKXe: OTBETHI, Ilpooemonc | Ilpodemoncm
1) paboTa | 2) MONy4YEeHBI | MPUPOBAHLL | PUPOBAHDBL BCE
BBITTOJTHEHA pe3yIbTATHI C | 6ce OCHOGBHbIE
HE noJ- | OOJNBIION TO- | OCHOBHBIE yMeHus,
HOCTBIO, TPEIIHOCTBIO, | YMeHUs, peutenvl  6ce
2) OTY€T | HO M03BO- | peuiensl 8ce | OCHOBHble
BBITIOJTHEH TSTIOTIIHE OCHOGHbIe 3a0ayu c
HEOPEKHO, crienartb 3a0aqu ¢ | omoenvHvIMU
3) WMeIOTCS | IPAaBWIBHBIE | HeepyObiMu | HecyujecmeeH
rpyObie BBIBO/IbI, owubkamy, | HelMU
omuOKN HE | 3) B OTYETE | BbINOAHEHbL | Hedouemamu,
MO3BOJIAIO- ObUIO  JIONY- | 6ce 3a0aHusl | bINOJIHEHbl
[IMe CHeNaTh | MIEHO HE | 8 NOTHOM | 8Ce 3a0aHus 8
MpaBWIbHBIE | Oonee 2 | obveme, HO | NOIHOM
BBIBOJIBI. omuOoK (B | Hekomopvie | oOveme.
Ipu 3amucu  eau- | ¢ Heoo-
peutenuu HULl  HU3Me- | yemamu.
cmanoapm- | peHus, B BbI-
HbIX 3a0a4 He | YUCIICHUSX,
npooemMon- rpadukax,
cmpuposausl | TabIuuax,
OCHOGHbIE cxemax.
YyMeHusl, IIpooemoncm

umenu mecmao

puposarvl




IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yNbTaThl
OCBOCHUS
Onenounoe
KOMIICTCHIINH HE3a4TEHO 3a4TEHO 3a4TEHO 3a4TEHO CPECTBO
(MHIMKATOPBl  (MuHuManbHbIH)| (OPOroBBIL) | (CpexHmii) (BBICOKHIA)
JOCTHUKEHUS
KOMIETEHIINHN)
epyobovle OCHOBHblE
ouwuUOKU. VMeHUs,
peuiervl
Mmunogvle
3a0ayu c
HepyObLIMU
owubramu,
8bINOIHEHDbI
6ce 3a0aHusl,
HO He 8
NOJHOM
obveme.
Baagern:
— cmoco6no- | Tema pede- | Umetores cy- | OcHOBHBIE BrinosiHeHsbI
CTBIO aHalu3a | pata HE | IIIECTBEHHbIE | TpeboBaHUs | Bce  Tpebo-
3aad, packpsITa, OTCTYIUICHUSI | K pedepary | BaHUS K
BBIJENIA  ee | OOHAapyXHBa- | OT TpeOo- | BBIMIOJIHEHBI, | HAMHMCAHUIO
0a3oBBIE CcOC- | €TCsA Cy- | BaHMH K | HO IIpH 3TOM | pedepara:
TaBJIAIONINE, IIeCTBEHHOE | pedeprpoBa- | JOMYIIEHBI o0o3Ha4YeHa
OCyIIeCTBIIe- | HENOHMMa- Huto. B yact- | Henouétel. B | mpoGnema u | Pedepatsi
HUS ~ JeKOM- | HU€  Tpo0- | HOCTH: TeMa | YaCTHOCTH, | 0OOCHOBaHa
MO3UIMH  3a- | IEMBl  WJIH | OCBEIICHA UMEIOTCS e aKTy-
Jauu. pedepar He | ML Yac- | HETOYHOCTH | QIIbHOCTH;
MPEJICTaBICH | THYHO,  JO- | B U3JIOKEHUH | ClIeJIaH aHHa-
BOBCE. MYIIEHBI MaTepuana; | U3  pa3iaud-
— Ilpu (akTUyecKue | OTCYTCTBYET | HBIX  TOYEK
peuteruu OLIMOKH B | JJOTHYECKasl | 3peHus Ha
cmanoapm- COZIep)KaHUHU | TIOCJIEIOBAa- | paccMaTpuBa-
HbIX 3a0a4 He | pedepara; TEIBHOCTh B | EMyHO MpPOO-
NnpoOeMoH- OTCYTCTBYIOT | CY)KIEHUSX; |JeMy H JIO-
CmMpupo6ansl | BIBOJBI. HE TUYHO  H3JI0-
bazosvie Hmeemcea BBIZICpKaH JKeHa coOcCT-
HABbIKU, MUHUMATTb- 00BEM BEeHHasl MO3U-
umenu mecmo | Holll  Habop | pedepara; nust; chopmy-
epybvie HABbIKOG 0/ | UMEIOTCA JTUPOBAHBI
owubKuy pewenust VIYIICHUS B | BBIBOJBI, TEMa
cmanoapm- odopmite- packpsiTa
HbIX 3a0ay C | HUU. MOJIHOCTHIO,
Hekomopvimu | [Ipooemon- | BeIIEpKaH
Heoouemamu. | cmpuposanvl | 00bEM;
bazosvie COOJIOICHBI
Hasvlku npu | TpeOOBaHUS K
peuterHuuy BHEIITHEMY




IInanupyemsblie

YpoBeHb OCBOEHUS

pEe3yNbTaThI
OCBOCHHA OneHoyHOE
KOMIICTCHIINHN HE3a4TEHO 3a4TEHO 3a4TEHO 3a4TEHO CPECTBO
(MHAMKATOPB!  (mumpManbHBIL)| (mOporoBbii) | (cpexnmii) (BBICOKHIA)
IOCTHOKEHUS
KOMIIETECHIINH )
cmanoapm- | 0(hOPMIICHHIO.
Huix 3a0ay c | [Ipodemoncm
HEKOmMopbl- | pupo8ambl
MU  HeOdoye- | HABLIKU  NpU
mamu. peuteHuu
Hecmauoapm-
HbIX 3a0ay
be3 owubox u
Heoouemos.

OIIK-2.5. /lemoncmpupyem nonumanue pusuueckux sAeJAeHUNl U NPUMEHAEHM 3aKOHbl

MEXAHUKU, mepMO()uHamuku, JdjieKmpuuecmea

u mazcnemusma

3HaTh: ®parmenrap- | Nmeer Cdopmuposa | Chopmuposa | KoHTpoms-
—®Du3nueckue | Hple  Mpe/- | HeTOIHbIE HHBIE, HO | HHBIE TIpeA- | HbIe
SIBIICHUSI CTaBJICHUS O | MIPEACTaBJIe- | COJACpIXAIIUE | CTaBJICHHS O | (CaMOCTOs-
(dbu3ndecKkux | HUA 0 GU3H- | OTHEIbHBIC (UBUYECKUX | TEIIbHBIC)
SIBJICHUSIX YECKHUX SIBJIE- | HETOYHOCTU | SIBJICHUSX O€3 | paOOTHI.
HUSAX IpeacTaBie- | OMUOOK Bomnpocs! k
HU1 o u- 3a4erTy.
3UYECKUX $IB- TecTsl
JICHUSX Pedeparnt
Ymern:
— MPUMECHHTH
3aKOHBI Ot 40 o 0| Ot 60 o 40 | Ot 80 mo 60 | Ot 100 mo 80
TepMoauHamu- | %. %. % %
ki u saekrpo | Heobxonuma | Bemonnenne | Bemmonnenue | OtiamyHoOe, TecThl
— MarHeTu3ma | 3HAYUTENb- TecTa YJOB- | TeCTa yaOB- | 6e3 omuooK,
Has Jlab- | JETBOPSAET JIETBOPSIET BBITIOJIHEHUE
HeWmas pa- | MUHUMAaJTb- KPUTEPHUAM TecTa
6ota JUISL | HBIM KpHU- | €r0 OLEHKH C
YCIENTHOTO TEPUSIM. MaJTbIM
MPOXOXKe- KOJIMYECTBOM
HUSI TECTA. (01115 (03




IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yNbTaThl
OCBOCHUS
Onenounoe
KOMIICTCHIINHN HE3a4TEHO 3a4TEHO 3a4TEHO 3a4TEHO CPECTBO
(MHAMKATOPB!  (mumpManbHBIL)| (mOporoBbii) | (cpexnmii) (BBICOKHIA)
JOCTHUKEHUS
KOMIIETECHIINH )
[Ipu [Iponemonct | Ilpoaemon- [IponemoncT
peIICHUN pyupoBaHbI CTPUPOBAHBI pUpOBaHbI 3aI[aHI/I5I
CTaHJapT- OCHOBHBIE 0a3oBbIC HABLIKH  TIPH (kerichr)
HBIX 33J]1a4 He yMeHES, HaBBIKM TIpU permermH naboparop-
MIPOJIEMOH- pelieHun HBIX paboT;
CTPUPOBAHBI PCIICHEI CTaHJapT- HCCTAHAAPTH | 3aimta
OCHOBHBIE THUIIOBBIC HBIX 3ajau c | bIX 3alad 6e3 | orusTo.
YMCHHUS, 3aaaqun C | HCKOTOPhIMU OmuOOK u
UMENIM MECTO | HerpyObIMU HEIOYECTaMU. | HEJOYETOB.
rpy6bIe olnoKamu,
OLIMOKH. BBITIOJTHEHBI
BCE 3aJaHusl,
HO HE B
TTOJTHOM
o0BeMme.
Baaners: Tema pede- | UmeroTcs cy- | OcHOBHBIE BrinosHeHsI
— crocobHo- | pata HE | IIIECTBEHHbIE | TpeboBaHUA K | Bce  Tpebo- | Pedeparsl
CTBIO aHanm3a | PACKpHITa, OTCTYIUICHUsI | pedepary BaHUS K
samad 1o oOHapyxuBa | OT TpeOo- | BHITIOJIHEHBI, | HAMKUCAHUIO
eTcst Cy- | BaHMH K pe- | HO NpH 3TOM | pedepara:
TEPMOJIUHAMU
mecTBeHHoe | (hepupoBa- JOTYILIEHbI o003HaYeHa
Ke 1| genonuma- | HUIO. B | memouétsl. B | mpoGnema wu
JJIEKTpOMArHe- | gye  mpoO- | YaCTHOCTH: YaCTHOCTH, 000CHOBaHa
TU3MY JeMbl WU | TeMa MMEIOTCS eé aKTy-
pedepar He | ocBelleHa HETOYHOCTH B | aJIbHOCTb;
MPEACTABICH | JUIIb  Yac- | U3JIOKEHUHU C/ellaH aHHa-
BOBCE. TUYHO;  JIO- | MaTepHuaa, TU3  pa3nuy-
MYIICHBI OTCYTCTBYET | HBIX  TOYEK
(dakTuyeckue | morudeckas 3peHus  Ha
omMOKKW B | OCJIENOBa- paccmaTrpuBa
COJIep’)KaHUU | TETBHOCTh B | -€MYIO MPOO-
pedepara; CYXKJEHUSX; | JeMy Hu Jo-
OTCYTCTBYIOT | HE  BBIAEp- | THYHO H3JIO-
BBIBOJBI. )KaH  00BEM | sKeHa coOCT-
pedepara; BEHHasl MO3M-
AMEIOTCS IS
yIyIEeHus: B | cPOpMyInpo-
O(QOpPMIICHUHU. | BaHbl  BBIBO-
TTBI, TeMa
packpbITa
MOJIHOCTBHIO,
BbIIEpPKaH

00BEM;




[Inanupyemsble YpoBeHb OCBOEHUS
pe3yJIbTaThl
OCBOCHUA Onenounoe
KOMIICTCHIINN HE3aYTECHO 3a49TE€HO 3a49TEHO 3a4TE€HO CPEICTBO
(MHINKATOPBI MUHUMAIBbHBIN)| (TIOPOTOBEIN) | (cpemHwmii) (BBICOKHIT)
JIOCTHKEHUS
KOMIIETECHIINH )
COOJIIOIEHBI
TpebOoBaHHUs K
BHEIIHEMY
odopmiteHr O

7.3 TunoBble KOHTPOJLHBbIE 3aJaHUs WJIH HHbIe MaTepHAJIbI,
HeoOXoauMbIe /JIsl OIeHKH 3HAHMii, YMeHHi, HABBIKOB, XapaKTepPHU3YIOIIHX
Tanbl popMUPOBaHUA KOMIIeTeHUMH B pouecce ocsoenusi OITOII BO

KoHTposib OCBOCHMS TUCIUTIIIUHBI «XUMUSD TMPOBOJIUTCS B COOTBETCTBUU C
[1n KyoT'AY 2.2.4 «@ono oyenounvix cpedcme.

TGKYH_[I/Iﬁ KOHTpPOJIb II0 JHUCHUIINIMHE «XuMH IIO3BOJIACT OLCHUTH CTCIICHDb
BOCHIPUATHA yT-Ie6HOFO Marepuajia U MpOBOAUTCA JId OLCHKH 3HaHI/II71, YMCHHﬁ, HaBBIKOB U

OTbITa JESATENbHOCTH, XapaKTepU3YIOUINX 3Tambl (OPMUPOBAHMS KOMIETEHIIMHA B Ipolecce
ocsoenng OITOIT BO

Texymuii KOHTPOJIb MPOBOAUTCSH KAaK KOHTPOJb TEMATUYECKUH (IO UTOTaM H3Yy4eHUs
ONpEAENEHHbIX TEM JUCHUUIUIMHBI) W pYyOexHBbIH (KOHTPOJb ONPEIEIEHHOTO pasiena WIn
HECKOJIBKUX Pa3JIesIoB, Nepe TeM, KaK MPUCTYHNUTh K M3YyYEHHUIO OYepeAHOH yacTu yd4eOHOro
MaTepuaia). Pe3yabTaTsl TEKyIIEro KOHTPOJIS UCIOIB3YIOTCS IPU MPOBEACHUH MPOMEKYTOUHON
aTTECTALlNH.

Keiic-3aganust K j1adopaTtopHbIiM padoTam

Keiic-3ananune no teme Ne 1. «IloryyeHue v n3y4eHue cBOICTB NMpeAcTaBUTe el
BAKHEHIIHMX KJIACCOB HEOPraHUYECKHUX COCAMHEHH I »
Omnpit 1. [Tonyyenune cpeaHux coJiei

a) PeakTuBsl: pactBop xsopuzaa 6apus 1 H., pacTBop cyibgara HaTpus 1 H., mpodupka

Boinosnenue. Baecure B mpoOupky 3-4 karim pactBopa xjopuaa Oapus, 100aBete 3-4
KaIuId pacTBOpa Cynb(ara U HATPHUSL.

0) PeakTuBbI: pactBOp Cynb(hara Meu | H., IIMHK METAUTYECKUI, TPOOUpKA.

Boinosnnenue. Buecute B npoOupky 3-4 karum pactBopa cynbdara Meau, IOMECTUTE B
pPOOUPKY B PACTBOPOM COJIM KYCOYEK IIMHKA.

B) PeakTMBBI: HACHIIIEHHBI pPacTBOp THAPOKCHIA Kajibiws, okcupa yriepopa (1V),
anmapart Kumnra.

Boinosanenue. Haneiite B mpobupky 10 1/3 oObema pacTBOpa T'MIPOKCHA KaJbIHS
(u3BeCcTKOBasl BOJa) W TpomycTHTe 4Yepe3 Hero okcuna yriepoma (IV) (yrmekucnbeiii ra3) w3
anmapata Kurnra 10 nosiBneHust MyTu.

3aganue. 3anuch JAHHLIX ONBITA.

1) OT™MeThTe U3MEHEHHSI B TPOOUPKAX B X0/1€ POBEICHHS OTBITOB.

2) Hanmmmmre ypaBHEHUST XUMHUYECKUX PEAKITUN, IPOTEKAIOIINX B MPOOUPKaX.



3) Ilox kaxmoW W3 peakuuid yKaXUTEe MPU3HAK Peakiuu (Hampumep, ocaiok Oemoro
1[BeTa, 00CCIIBEUNBAHUE U T.I1.)
4) HazoBuTe BCe MPOAYKTHI peaklnu, 3a UCKIIOUEHUEM BOJIbI.
5) Cchopmynupyiite BBHIBOM: peaKIUSIMH, MeKITY KAKHMH KJIACCAMH HEOPraHHYeCKHX
COeTUHEHU MOKHO MOJIYYUTh CPpeIHUE CoIu?
OmnpIt 2. ITosryyeHne KUCJI0H COTH

Uepe3 pacTBOp € OCaakoM, IMOJTYYEHHOM B OmbITe 1B, mpomyctuTe u3 anmnapara Kumrma

YIJIEKUCIIBIN Ta3 10 pAaCTBOPEHUS 0CAIKA.

3ananue. 3anuCh JAHHBIX ONBITA.

1) OTmeTbTe U3MEHEHHUS B IPOOUPKE B X0J1€ IPOBEACHHUSI OIBITA.

2) Hanumure ypaBHEHUSI XMMUUYECKOM peakliuu, IPOTEKAIOLIEN B IPOOUpKeE.

3) YkaxuTe Mpu3HaK MPOTEKAHUS PEaKI[HH.

4) HazoBuTe NpOAYKThI pEaKiuu.

OnpIt 3. IlepeBoa KUCI0i COJIM B CPETHIOI0

Boinosinenue. [lonydeHHblit B onbiTe 2 pacTBop pazaenute Ha 2 yactu. OaHy nNpoOupKy
C pacTBOPOM KHUCJIOW COJNM HarpeiiTe Ha BOASHOW OaHe, a BO BTOPYIO J00aBbTE THIIPOKCH
KaJIbIUs 10 TIOSIBJICHUS] IPU3HAKOB OCaJIKa.

3aganne. 3anuch JaHHBIX ONbBITA.

1) OTmeTbTe U3MEHEHMSI B IPOOUPKAX B X0JI€ IPOBEACHUS OIIBITOB.

2) Hanumure ypaBHEHUsI XUMHUYECKUX PEAKIM, IPOTEKAIOLMX B IPOOUpPKAX.
Omnbit 4. ITosryuyeHne 0CHOBHOM €OJIH

BoinosiHeHue. B npoGupky Haseiite 1 cm® pacTBopa xjopuaa KoOanbTa U 100aBbTE MO KaIuIsaM
pa30aBiICHHBIIT PACTBOP THAPOKCHIA aMMOHHS JI0 MOSIBIICHHUS YCTOWYHUBOTO TIPH BCTPSXUBAHUU OCAJIKA.

3aganne. 3anuch JaHHBIX OMbITA.
1) OTmeTbTe U3MEHEHNE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanumure ypaBHEHHE MPOTEKAIOLIEH XMMUYECKON peaKkIuy.
3) HazoBuTe npoayKThl peaKkiuu.
OmnbIt 5. ITepeBoa 0CHOBHOJ COJIH B CPEIHIOI0

Boinonnenune. B HOJ'IyLIeHHHﬁ B ombiTe 4 pacTBOp € OCAaJAKOM I[O68.BLT€ IO KaIrlIsaM
pacTBOp p836aBJICHHOI>'I cepHoﬁ KHCJIOTBI 10 paCTBOPCHUA OCaJlKa.

3aganue. 3anuch JaHHBIX ONBITA.

1) OTmeTbTe U3MEHEHNE B IPOOUPKE B XOJI€ MPOBEACHUS OIBITOB.
2) Hanummure ypaBHEHHE MPOTEKAIONIEH XUMUYECKON peaKIuy.
3) HazoBuTe npoayKThl peaKkiuu.

Keiic-3aganue mo reme Ne 1. «OCHOBHBIE 32AKOHBLI M TOHATHS XUMMID)

B) «Onpenesienne MOJISIPHOI MacChl JKBHBAJICHTA MeTaJLJIa»
Omnpenenenne MOJISPHBIX MAacC SKBUBAJICHTOB METANIOB OCHOBAHO HA PEAKIMH
B3aMMOJEMCTBYS METAJUIOB C KUCJIOTaMMU:

Zn + H,SO4 —: ZnS0O,4 + HzT
BoinoJiHeHHe IKCIIEPUMEHTA:
1.Ilposepka zepmemuynocmu npuéopa (AP UT JIU OH ra3). YPOBEHb BOJIbI B TPaAyUPOBAHHOM
cocyJie yctaHoBuTe Ha «0». 3aTeM MOJCOEAMHUTE K TPayupOBAaHHOMY COCYAY PEaKTop U
OIYCTUTE YPABHUTEIbHBIA COCY/ HIXKE YPOBHS BOJBI B TpasyupoBanHoM. [lpu omyckanun
YPaBHHUTEIFHOTO COCY/Ia YPOBEHB BOJIBI B IPaJlyHPOBAaHHOM COCyJie HeMHOro nonusurcs (~1-1,5



cM®), Ho 3aTeM crabuimsnpyercs. Eciu uepes 1-2 MUH fanbHEHIIEro IOHWKEHNS He OyIeT,
puOOp MOKHO CUNTATh F€PMETUYHBIM.

Pucynok. [Tpubop [uist onpeeseHns MOJISPHOM MacChl SKBUBAJICHTA METAJLIA:
1 —mmockotorHast koiba (b0 mpodupka); 2 — 3aKuM; 3 — MepHast OIOpeTKa;
4 — ypaBHUTEIBHBIN COCY/T
2.3anpaexa peaxmopa. OCTOPOKHO CHSB PEaKToOp, IEpeHeCcHTe B Hero 2-3 cM° 2 H pacTBopa

H2SO4. 3arem ocymmnTe BHYTpEHHHE CTEHKH BEPXHEW YacTH peakTopa (HIbTPOBAIBHOM
OyMaroi U OCTOPOKHO MOMECTUTE B ATY YacTh PEaKTOpa KyCOUYEK B3BEIICHHOTO ITMHKA (Maccy
[IMHKA 3aMUIIUTE B )KypHA).

PeakTop ¢ KyCOYKOM IIMHKAa B BEPXHEH YacTU OCTOPOYKHO IIOJCOEIMHUTE K Ta300TBOIHOMU
TpyOke mnpubopa, He JONycKas TMomajaHus ILUHKa B Kuciaoty. IIpoBepbre mnpubop Ha
FEpMETUYHOCTH B TeueHue 2-3 MuH. [locie aToro onpenenute ypoBeHb BOJbI B IPaJyHpOBAHHOM
cocyne no peaknuu (Vi). 3aTeéM OCTOPOXKHO, MPUIIEPKUBAs PEAKTOpP Y BXOJla Ta300TBOIHOMN
TPYOKH, CTPSIXHUTE LIMHK B KUCJIOTY — HAUMHAETCS BbIIEJICHHE BOIOPOJa U BHITECHEHHE BOJIbI B
YPAaBHUTEIBHBIA COCYI.

3. H3mepenue odvema gvioenuguie2ocs 6000pooa

[To OkOHYaHUM peakIUM CIeAYyeT MOAOKIaTh 3-5 MHUH, 4TOOBl ra3 B MpUOOpe MPUHSII
TEMIIEPATYPY OKPYXKAIOLIETO BO3yXa. 3aT€M OIIyCTUTE YPAaBHUTEIBHBIA COCY] 10 YPOBHS BOABI
B I'paJlyMpOBaHHOM, U, €CJIM B TeUeHUE | MMH He HaOJI0JaeTcsd M3MEHEHMs YPOBHsI, 3alUIINTE
YPOBEHb BOJIBI B TPaIyUPOBaHHOM cocyie mociie peakuuu (V2).

O6wem BeienuBinerocs Bogoposaa: V(Hz) = (V2) - (V1)

4.  3anuce OaHHbIX OnbLIMA U pacyemol

Macca metamna, m, r.

YpoBeHb BOJBI 10 peakiuu, Vi, oM®.

YpoBeHb BOAIBI ToCHe peakiui, Va , cv>.

O6beM BBIIEIMBIIErocs Bogopoaa, V= V2 - V1, cm,
Temneparypa, t °C.

AocomorHas Temneparypa, T, K (273+ t °C).

AtmochepHoe naBieHue, Pary.

N ORrWDdDPF

JlaBiieHHe HACHIIIEHHOTO BOJISTHOTO Mapa MpH JaHHOW TeMIiepatype (CM.TabJ1. HIDKE).

©

[MaprmansHoe gaBneHue Bogopona, P(u2) = P — P(w20).
Pacuem monapuoii maccol IK6UBAIEHN06 MEMALA 08YMA CROCODAMU.

1.Beruncnure Maccy BBITECHEHHOro Bomopona (M) mo ypaBHenwto Kiameidpona -



Menzeneesa P(H,)V (H,)=(m|M)RT (R=8,31 Jix-moms/k™ , wn

R = 62363,7 cMm>MMm. pr. cr/mMonbTpan). Ilociie TOro paccumrtaiiTe MOJSIPHYIO Maccy
SKBUBAJICHTOB, UCIIOJIb3Yys |—€ MaTeMaTHUeCKOE BhIPAKEHNE 3aKOHA DKBUBAJICHTOB.
2.Paccunraiite 00beM BBLICTUBIIETOCS BOJOPOAA MPU HOpMaibHBIX ycioBusx (Vo) 1o

ypaBHeHuto Kianeipona: VOF% =VH2PH% npu Po = 760 mm. pt. cr., 273 K. 3Has
0

MOJIIPHBIA 00BEM SKBHUBAJICHTOB BOJOPOJA, PACCUUTANTE MOJSPHYIO Maccy MmeTaiia (2-e
BBIpaXXCHHE 3aKOHA SKBUBAJICHTOB).
Tabnuna. /laBinenue HaCBILIEHHOTO BOSHOTO [apa B PAaBHOBECHH C BOJIOKN

Temmeparypa, °C | JlaBaenue mapa, I1a Temneparypa, HaBnenne mapa, Ila
(MM pT.CT.) °C (une pr.cr.)
0 0,61-103(4,58) 19 2,20-10%(16,48)
5 0,87-10%(6,54) 20 2,33-10%(17,53)
10 1,22:10%(9,20) 21 2,48:10%(18,65)
15 1,70-10%(12,79) 22 2,64-10%(19,83)
16 1,81-10%(13,63) 23 2,80-10%(21,09)
17 1,93-10%(14,53) 24 2,97-10%(22,38)
18 2,06-103(15,48) 25 3,16-103(23,75)

Brruncnute 8.6COJ'IIOTHyIO " OTHOCUTCIIbHYIO TOTPCHIHOCTU OIIbITA.

Abcontomnasn nozpewnocms di:

di = Mokon) - Moxguer), T Mokon) — Cpe/iHEe 3HAUCHHE MOJISIPHONH MacChl SKBHBAJICHTOB
[IMHKA, PACCYMUTAHHOE 110 IKCIEPUMEHTAIbHBIM JAHHBIM, I/MOJIb.
Mi(uer) — 3HAUEHHE UCTUHHOW MOJISIPHOW Macchl SKBUBAJICHTOB IIMHKA, I/MOJIb.

Ommunocumensnasn nozpewnocms, d, %:

d9%-— 9 100%.

SK(ucm)

Bui6oo:

Keiic-3aganmne no reme Ne 2 «OCHOBbI XUMH4Y€CKOH TEPMOIMHAMHUKI)
(OHepreTHka XMMHYECKHX MPOIECCOB)

A) OnpenesieHre HANPABJIEHHOCTH NMPOTEKAHMS MpoLecca
1. Vicionb3ys cIpaBoYHbIE JaHHbIE TAOIMIIB, ONpeenuTe n300apHbiii Ternosoit sddext AH g8

XUMHUYECKON peakluy Balllero BapHaHTa



C2oHam + 302() «>2CO0x(r) + 2H20x)

CueﬂaﬁTe BBIBO/J 0 BbI/ICJICHUM WJIH NMOIJIOINICHUHU TCIJIOTHI B IIPOLIECCE PCAKIIHH.

2. Onpenenute m3Menenne suTporn AS’g B X0 XUMHUECKOH PEaKIIHH, TPOTEKAOMEH TIPH
CTaHJAapPTHBIX YCIOBHIX B UICATILHOM ra3000pa3HOM cOCTOSHUU. O0BbSICHHTE 3HAK U3MEHEHUsI
AS%¢g8 B pe3yJibTaTe JAHHOM peaKuuu.

3. Onpenenute u3MeHeHne >Heprun ['n66ca AG%o0s B X016 XMMHUYECKOH PEaKIMH, MCHIOIb3YS
crpaBouHble AaHHbIe Tabmumel. [1o 3HaKy n3menenns sueprun I'no66ca AGgs caenaiite BBIBOJ
0 BO3MOKHOCTH CAMOINIPOM3BOJILHOI0 IPOTEKAHUS PeaKIHH.

BemectBo | Cocrosinue AHO05 x/Jnc AG%05. Ko SO0, Jx/monsK
MO, MOTb
C2Hz r 226,750 209,200 200,820
NO r 90,370 86,690 210,200
CaHa r 52,280 68,173 219,450
NH3 r -45,190 -16,647 192,500
CHa r -74,850 -50,830 186,190
CO r -110,520 -137,270 197,910
CO2 r -393,510 -394,380 213,650
H20 r -241,830 -228,590 188,720
H20 xK -285,950 -237,190 69,940
N2 r 0,000 0,000 200,000
H2 r 0,000 0,000 130,590
02 r 0,000 0,000 205,030
Clz r 0,000 0,000 222,950

B) «Onpenesenne tennosoro 3¢ pexra npouecca pacrpopenus NHaNO3z»

OoopynoBanue u marepuaisnl. 1. Hurpar ammorms NHsNOsz. 2. Crakansr (250-300

Mmi). 3. TepmomeTp, yKpersieHHBIH B IITATUBE.

Boinosnenue. B crakaH Haseite HEMHOTO BOAbL. ONyCTUTE TEPMOMETP, MOTPY3HB €0

mIapuK B BOAOY. 3aTeM BHECHTE B CTaKaH HECKOJBKO JIOKEK MEIIKHX KpHUCTAJIJIOB HUTpPATa

aMMOHMS. TepMOMETp MOKa3bIBAET CUIIBHOE MTOHMKEHHE TEMITEPATypPhl pacTBOPA.

NH4NO3(p) + NH20 = NH4NO3-nH20.

3aganue. Yrkaxure 3Haku (>0, <0) Q u AH npomnecca pacrBopenust NHaNOs.

Keiic-3aganmne mo teme Ne 2 «3aBUCMMOCTb CKOPOCTH XUMHUYECKON peakunu

OT KOHIHCHTPALIUM PCArupyroimux BeIeCTB B JAHHbIX YCJIOBUAX).
OmnbIT 1. 32aBHCHMOCTH CKOPOCTH PeaKIUM OT Pa3JIN4YHBIX (PAKTOPOB

A) OT KOHIEHTPAUMH PearupyrIMX BelecTB




PeakTuBBbl M 000pyI0BaHHE: PACTBOP CEPHOW KHUCIOTHI 2 H., pacTBOp THOCYJbdaTa
Hatpus (NazS203) 1H., TuCTHIUIMPOBAaHHAsT BOAA, YETHIPE MEPHBIE MPOOUPKH, KareIbHULBI WIN
IUIETKH, CEKYHI0MEp.

Tuocynbdar HaTpusi pearupyer C CEpHOM KHCIOTOW MO CIEeIyIIEeMy YpPaBHEHHIO

pEaKIu:
Na2S203 + H2SO4 = NaxSO4 + SO, + H2O + S|

[Tpu3HakOM MpOTEKArOIIEeH peakuuu SIBIseTCsS 00pa30BaHUE MYTH IPHU BBINAJICHUN CEPHI B
0CaJloK.
Jlis mpoBeieHus OMbITA B YETHIPEX MPOOUPKAX MPUTOTOBHTE paBHBbIE 0OBEMBI PACTBOPOB

THOCY/b(aTa HATPUS PA3TUYHON KOHIICHTPAIMH, JIUISl 3TOTO BHECUTE B mpobupku 4, 6, 8§ u 12
Karejab THOCY/Ib(aTa U JTOBeAUTe 00heM B MpoOupKax 10 12 kamelnb, 100aBHB B KaXIYIO BOLY,
KaK yka3aHo B Tabnuie 1.

3areM B 1-10 mpoOupky noOaBbTe | Karumo CepHOM KHUCIOTHI, OJTHOBPEMEHHO BKIIOYHB
cexkynaomep. [Ipocnenure, yToOBI Karis He ToOMNaia Ha CTEHKH MPOOUPKHU.

Kak TonbKo MOsSIBUTCS MYTh, BBIKJIIFOUUTE CEKYHJIOMED, M 3aHECUTE Pe3ybTaT B Ta0nuiy 1.

[ToBTOpuTE OMBIT € 2, 3 U 4-if MpoOHpKamMHu.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3aHecuTe B TAONMIY JAaHHBIC, TPOBEICHHBIX MCCIICIOBAHUN

Tab6numa - JlaHHbIC OIIBITA

Ne KonnuecTtBo kanens Oomiee | OtHOcuTenb- | Bpems OTtHOocuTenb
npo- YHUCJIO | Hasg KOHUEHT- | MOSIBJICHUS | Has CKOPOCTh
5 Pactsop | H20 | Pactsop | 0y parusi. MYTH, peaxkuuu
vpKn Na2S203 t, cex
Na2S203 H230s | s c 11t cex
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunraiiTe OTHOCUTENbHYIO MPAKTHYECKYI0 CKOPOCTh PEAKIINH JJIsI KKIOTO CITydast
(1/t), 3nas Bpems peakiuu. 3aHECUTE B TAOJIHILY.

3) PaccuuTaiiTe OTHOCUTENHHYIO KOHIIEHTPAILIUIO THOCYIb(aTa: MPUHUMAs KOHIICHTPAIHIO
B niepBoi ipodupke ¢ 4-1 KarmisaMu Cors = 1, ¢ 6-10 KamsasmMu — Corg = 1,5 1 1.1, 3aHECUTE TaHHBIC
B TaOIUIy.

4) IMoctpoiite rpaduk 3aBUCUMOCTH OTHOCUTEIHLHON MPAKTUYECKONW CKOPOCTH PEaKIIUU OT
OTHOCHUTEIILHON KOHIIEHTpAIIUU THOCYNIb(aTa HATPHs, OTKJIaIbIBas 3Ha4eHus1 1/t mo ocu X u
Com. o ocu Y.

5) ChopmynupyiiTe BHIBO 0 3aBUCHMOCTH CKOPOCTH PeaKIMH 0T KOHIEHTPAMU
THOCYJIb(aTa HATPHUSA NPHU JAHHBIX YCIOBHUSX.

OnbIT 2. 32aBHCHMOCTH CKOPOCTH PeaKIUM OT TeMIlepaTyphbl

N3yunte HA mpuMepe peakuu B OMnbITe 1.



Bommoanenne. s sroro B Tepmocrar ¢ Temmeparypoil Ha 10 °C Bbllle KOMHATHOM
TEMIIepaTypbl IOMECTUTE 2 MPOOUPKHU: OJIHY C 4 KarusiMu 1 H pacTBOpa THOCYJIb(ara HATPHs U 8
KaIlUIAMM BOJbI, B APYIYIO — C OJHOW KalUIed CEpHOM KHUCIOTBL. YUepe3 5 MUHYT cMelnanTe
COJIEP’KUMOE NMPOOUPOK U OTMETHTE BPEMSI MOSBJICHUS MYTH.

[ToTopute onbIT npu Temmeparype Ha 20 ° u 30 © Bbillle KOMHATHOM TEMIIEPATYPHI.

3ananue. 3anuch JaHHBIX ONBITA.

Pe3ynbTarel BHECHTE B TAOJIMIlY U TTOCTPOMTE TpadK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
Temneparypsl. PaccunTaiite 3HaueHNE MPAKTUYECKOTO TEMIIEPaTypHOro ko3 duuueHTa,
ucnonb3ys npasuio Baat-I'odda.

OmnpIT 3. Biausinue Npupoabl pearupyriux BelecTB HA CKOPOCTh XMMUYECKO peakuuu

Brinosnnenne. B 1Be npo6upku npuneiite o 2 cm® pacteopa KMnO4 1 2-3 xamm
pacTBopa CepHO KHCIOTHI. 3aTeM J100aBbTE B MEPBYIO — CBEKETPUTOTOBICHHBIN pacTBOP
Na>S0O3, a Bo BTopyto NazSOs.

3aganue. 3anuch JaHHBIX ONbITa. OTMETHTE, B KAKOW MTPOOUPKE MPOUCKXOTUT U3MEHEHHE
okpacku pactBopa. ChopMynupyiite BEIBOA O BIUSHUY MPUPOJIBI PEarHPYIONINX BEIIECTB HA
CKOPOCTb XUMHYECKOU pEaKIIH.

BeinosHuTe pacyerHoe 3aganue no reMe « CKopocTb XMMHUYECKUX PEAKLIAN»

ATMochepHbIe 3arpsiI3HeHHS TIOCTETIEHHO YHUYTOXKAIOT 3aIIUTHBIA 030HOBBINA CJIOW 3eMIIH.
O30HOBOMY CJIOI0 YIPOXKAIOT, IOCTYNAIOIINE B aTMOC(hepy GTOPUPOBAHHBIE U XJIOPHUPOBAHHEIE,
yrieBogopoabl — ¢peon, Hanpumep CClsF, CCloF2, CCIF3. OHu xumuuecku CTaOWIBHBI B
HIDKHHX CIIOSIX aTMoc(epsl, HO B cTpaTtocdepe Mo AeUCTBUEM YIbTPadUONIeTOBOrO U3JIy4yeHUs
ConHua pa3pymaroTcsi, BbIIEISAS aTOMapHbI XJIOp, MOCJE Yer0 HAUYMHAKOT MPOTEKATh pEeakLnu
B3aMMOJEICTBHS aTOMapHOTO XJIOpaA C 030HOM.

Paccuumatime ckopocms makou peaxyuu ¢ 0opazosanuem KUCI0pooa u MOHOOKCUOA
xnopa, ecnu uepes 15 ¢ nocne nauana peakyuu MOoasApHas Konyenmpayus o3ona ovina 0,3 moaw/u,
a uepez 35 ¢ om nauana peaxyuu cmana pasua 0,15 monwv/n.

Keiic-3aganmne mo teme Ne 2
«Xumuueckoe papHosecue. llpunuun Jle-Iarease»

OnpiT 1. CMeleHHe XUMHUYECKOT0 PABHOBECHSI B 3aBUCHMOCTH OT KOHII€HTPAI[HH
NMPOAYKTOB M MCXOIHBIX BelIeCTB, MPH B3auMoaeiicTBuu xJjopuaa kejaesa(lll) ¢ ponanngom
KaJnst

Oo6opynoBanne u martepuaibl. 1. Yerbipe koHmueckue mnpoOupku. 2. [lumerku. 3.
beneiii axpan. 4. Xnopux xenesa (1) FeClz 0,0025 u. 5. Pomanun xamus KSCN 0,0025 =. 6.
Xnopun xkamusi KCI (kpucramnmueckuit). 7. JluctunnupoBaHHas Boja.

BoinosHenue pa6orbl. B ueTsipe koHnveckue nmpobupku BHecute no 5-7 kamens 0,0025
H. pacTBopoB xJyopunaa >xeneza (III) m pomanmpa xamus. PacTBopbl pa3memiaiTe CTEKISHHOM
NaJIOYKOi M mocTaBbTe B MTATUB. OHY MPOOUPKY C MOIYYEHHBIM PAacCTBOPOM COXpaHMTE IS
CpaBHEHMs pe3yJbTaToOB OMNbITa. B ocTanbHble MPOOUPKHM N00aBbTE CIENYIOLIUE PEAKTHBBI: B
nmepBy0 - | Karumo HachIIEHHOTO pacTBopa xmopuaa skeneza (III), Bo BTopyro - 1 kammio
HaCBILICHHOIO PacTBOpa POAAHM]IA KaJIHs, B TPETBIO - HECKOJIBKO KPUCTAINIMKOB XJIOpUJA KaJIHs.
CpaBHUTE HMHTEHCHUBHOCTb OKPACKM IIOJYYEHHBIX PAacTBOPOB C HMHTEHCUBHOCTBIO OKpAacCKU
JTaJIOHA.



3anuch JAAHHBIX ONbITA. 3alUIIMTE CBOM HAOMIONCHUS TPH TPOBEACHUH DPAOOTHI.
CocTaBbTe ypaBHEHUE COOTBETCTBYIOIICH OOpaTUMOW peakIud W HAMUIIATE BBIPAKEHUE
KOHCTaHTHI PABHOBECHSI.

1. Kaxwue BeniecTBa HaXOIATCS B UCCIIEAYEMOM PAaCTBOPE MPH PaBHOBECHH?

2. Kakoe BemiecTBo mpu1aeT pacTBOPY KPACHYIO OKpacKy?

3. Kak wu3MeHseTcss MHTCHCHUBHOCTh OKPAaCKM pacTBOpa M, B KaKOM HalpaBICHUU
CMEIlaeTcsli paBHOBECUE JAHHOW PAaBHOBECHOM CUCTEMbI MPHU J00aBICHHUH: a) XJIOpHJA >Keje3a
(III); 6) ponanuaa kanus; B) Xjaopuaa Kanus?

4. Kak wu3MEHSIOTCS MpPU STOM B KaXKIOM Cily4dae KOHIEHTPAlMd KOMIIOHEHTOB
PaBHOBECHOHM CHCTEMEBI a) pofaHuaa; 0) xyopuaa kamus, B) xmopunaa xenesa (II1); r) poganmna
KaJIUsl TI0 CPABHEHMIO C UX KOHIIEHTPALMSIMU MIPH YCTAHOBJICHUH MEPBOHAYATIBLHOTO PaBHOBECHS?

OnbIT 2. Binsinue TeMnepaTypsl Ha CIBUT XHMHYECKOT0 PABHOBECHS

PeakTuBbl W MaTepHMalibl: HOIHAas BOJa, pPACTBOp Kpaxmana, NpOOUPKH, CIHUPTOBKA,
JepKaTeNb.

Brinoanenne padornbl. Haneiite B 18e mpoOupku 1o 3 cM° iHoAHOM BOJBI U J00aBBTE B KAXKIYIO

U3 HUX 1o 1-2 kamnu pactBopa kpaxmana. Harpeiite onny u3 npobupok. CpaBHUTE OKPACKY.

3ananme. YKaXWTe HaNpaBJICHHE CABUTAa XHUMHYECKOTO PABHOBECHUS TIPU TMOBBIIICHUU

TEMIIEPATYPHI B 3HAK TETUIOBOTO d(h(eKTa peakiuu.

Keiic-3ananue no teme Ne 3 «CTpoeHnue aroma»

OmnbiT «Onpenenenne BO3MOKHBIX IIEPEX0/10B JJICEKTPOHOB B ATOMEe HATPHUSD)

PeakTtuBbl u oGopynoBanme: QapdopoBas wyamika, COUPT OTHIOBBIA, CTaTbHBIE
MIPOBOJIOYKH, HACKIIIIEHHBIE PACTBOPHI COJICH: XJIOpUAa HATPUs, XJIOPUAA JIUTUS, XJIOpUJIa KaJus,
xjopuaa 6apus, XJIOpuaa KaabITusl.

Xoa padoTsl

[Tasouky, ¢ BHasHHOW B HEE IUIATUHOBOW MPOBOJIOYKOM, OMYCTHUTE B pPacTBOpP COJU U

BHecuTe B muiams. [ImaMs okpacuTcs B XapaKTEepHBIE JIJIs1 METAJJIOB 1[BETA.

3ananue. 3anUCh JAHHBIX ONBITA.

1. 3anecure HaOmoneHus B TabmuIry |

Tabnuna 1 — OkpaiBaHue MmiIaMeH! MeTaliaMu
MerTann IIBer nnamenu A, HM

Na
Ca
Li
Ba
K

2. Tlo uBery 1utaMeHW BBIOEpETE JHMANa30H JITMH BOJIH, NMPH KOTOPBIX HAOJIOIacTCS
MEPEXO/JI MIEKTPOHOB B aTOMaxX MeTaylIoB (Tabm. 2), u 3aHecute B 1-10 TabmuIy.
Tabnuna 2 - /Iluana3oH [UIMH BOJH B BUIUMOM CIIEKTPE

A am | <390 |390-410 |420- 470 - 540 - 580 — 620 - 780 | > 780
450 530 580 610

IBET Hesun. | ®uoner. Cunuii | 3enénniii | XKéntwiid | Opanxk. | Kpacusiii | HeBug.




3. Jlns HaTpus paccuuTaiTe BOZMOXKHbBIE MIEPEX0/Ibl AIEKTPOHOB B aTOME, UCTIOIb3YS
JUISL OTIPEICJICHUS! ITTMHBI BOJIHBI 3aBUCHUMOCTH SHEPTHH KBaHTA OT JJIMHBI BOJHBI (YpaBHEHUE
1):
A =hc/AE, (1)
rae A — JUIMHA BOJIHEI, HM;
AE — sHeprus, BbIACISAIOMIASACS IPU [IEPEXO/IE AIEKTPOHOB;
¢ — ckopocTb cBeta (2,9-10% m/cex mmu 2,9-10% Hm/cex);
A — nocTostHHas ITmanka (6,63-10-103* JIx-cex mmm 4,11-10° 3B )
[ToncraBnss B hopMyiy 3HaUeHUS TOCTOSAHHOM [11aHKa 1 cKOpOCTH CBETa, MOIy4YaeM:
A=1240,8/ AE, (um) (2)
4. 3nauenue AE paccuuTaiite npu y4ere, 4TO IEPEXOJIbl JIEKTPOHOB B aTOME HaTpuUs
BO3MOXXHBI B TIpefesnax ¢ 3-ro mo 7-i PHEepreTUYecKuil ypoBEHb - NpU Iepexoie Ha 8§-i
DHEPTEeTUYECKUI YPOBEHB JIEKTPOH OTPHIBACTCSA OT aTOMA HATPHSL:

. n=3 =4 =5 n= n=
my mipg B H DD
A " A
T T T 1 T
E; Es E; Eq Es Eg E. (oTpbin 8)
3.027 3,547 4 068 4,589 5,110 5,140

5. PaccuuraiiTe 3HaYeHMsI SHEPTUH, BBIIEISIEMON IIPU BCEX BO3MOKHBIX IIEPEX01ax
3JIEKTPOHA B aTOME HaTpusl, U 3aHocuM 3HaueHust AE B Tabaumy 3.

Ta6n1z1ua 3 — Pacuer OHCPIUr BO3MOKHBIX IIEPEXOJ0B 3JICKTPOHA B aTOME HATPHUA

Ne AE AE AE, 5B | A, am OnTuyeckuii CieKTp
(LIBET MJIaMeH!)

AEs-1 Ee- E1 2,113 [ 587

AFEe-2 Es- E»

AFEe-3 E6 - E3

AEs-4 Es - E4

AEg.5 Es- Es

AEs-1 Es- Ex

AEs.2 Es- E»

AEs-3 Es- E3

AEs-4 Es - E4

AEa1 E4-E1

AEa-2 E4- B

AE4-3 E4- E3

AE3-1 Esz- E1

AE3. Es-E»

AE>-1 E>-E1

6. Ucnonb3ys paccuntanubie 3HaueHuss AE, mo ¢opmyne (2) Haiinure 3HaYCHUS JITUH
BOJIH A JUIS KaXK/I0TO IEepexo/ia U 3aHecuTe B Tadiuiy 3.

7. 3anumuTe B KOJOHKY «ONTHYECKHI CIEKTpP» IBET IUIAMEHHU, COOTBETCTBYIOIIMM
MIOJIyYUEHHOMY 3HAYEHMIO JIIMHBI BOJIHBI U3 PUCYHKA.

8. CdopmynupyiiTe BBIBOJA: Ha OCHOBAHMH MNPOBedeHHBIX pacyeToB A uH AE,
YKa:KNTe, KaKhe Nepexoabl 3JIeKTPOHOB BO3MOKHbI B aTOMe HATPUs?



Keiic-3aganue mo teme Ne 4
«Xumuyeckas cBsizb. CTpoeHNe NPOCTEHIINX MOJIEKY D

Jnst coenunennii Ip, HI, CrCls, PbO, (H20)n, CHa4
a) YKa)XUTE TUTI XUMUYECKOH CBA3H B MOJIEKYJIax;
0) coCTaBbTE AIIEKTPOHHBIC CXEMBI 00pa30BaHMsI MOJIEKYJI C KOBAJIEHTHON
cBs3bt0. OnpeenuTe BAIGHTHOCTh U CTETIEHb OKHUCIICHUS;
B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MIPOLIECCH 00pa30BaHuUs
MOJIEKYJI C MOHHOH CBSI3bIO;
T) YKQXKHUTE TUI THOPHUIN3ALIMU YIIIepoia B MOJIEKYJIe MeTaHa U
n300pa3uTe reoMeTpuUuecKyro GopMy MOJIEKYJIIbI, YKAXKUTE BaJICHTHBIN yTroJl.
Cdopmyanpyiite, Kak BU/J CBA3H BJIHsAET HA CBOMCTBA XMMH4Y€CKOI0 BellecTsa?

IIpakTnueckasi padora mo remeNe4:

((XI/IMI’I'-ICCKaﬂ CBA3b, CTpOCHI/Ie MO.]'IeKy.]'I»
3aganuel. a) Onpenenure TUIIBI XUMHUUECKUX CBSI3€H B MOJIEKYJIaX CIEAYIOIINUX

coenquHenuil: Sy; SiH4; CI-S=S-Cl; CoHs; BaO; N2

0) B COEIMHEHUSAX C MOHHOMU CBSA3BI0 N300pa3uTe MpoIecchl 00pa3oBaHMsI HOHOB M3 aTOMOB
U cXeMy 00pa30oBaHMsI HOHHOTO BEIECTBA.

B) B COCJMHEHHUAX C KOBAJIEHTHOM CBS3bIO COCTABBHTE AJICKTPOHHBIC CXEMbl 00pa30BaHUS
MOJIEKYII.

I) IOKaXHUTe, Kakue OpOUTaIu aTOMOB IPUHUMAIOT y4acTue B 00pa30BaHUU CBSI3U?

n) OmpenenuTe MONSPHbIE U HEMONSPHBIE CBSI3M, G M T - CBSA3HM, TUIN TUOPHUIW3ALNN
THOPUIHBIX CBSI3EH.

) OnpenenuTe BaIEHTHOCTb U CTETIEHb OKUCIICHUS AJIEMEHTOB.

3ananmue 2. [Tokaxxure MexaHu3M 00pa30BaHUS:

a) wona ruapokconus (HzO)" u3 wona H' u monexynsl H2O, ykaxkuTe BaJe€HTHOCTH M
CTENeHb OKUCJIEHUs aToMa Kuciopoaa. M3o00pasute cxemy nepekpblBaHHsI aTOMHBIX OpOuTase
B MOHE THAPOKCOHHUS.

6) nona [Be(OH)s]* wu3 monexyn Be(OH); m tumpoxcum — mono (OHY), ykaxkmure
BAJICHTHOCT M CTEIEHb OKHCIICHHS aTOMOB B TeTparuapokcodepumiare [Be(OH)4]%

3aganue 3. JlaHbI DNEKTPOHHBIE KOH(UTYpallMd BaJCHTHBIX OJEKTPOHOB ABYX
XUMUYECKHUX DJIIEMEHTOB:

... 4s? 4p*n 1st

a) OmpenenuTe OSJIEMEHTH, KOTOPHIM  COOTBETCTBYIOT JaHHBIE  OJJEKTPOHHBIC
KOH(UTYpAIMK BAJICHTHBIX 3JICKTPOHOB;

0) Hanummre hopmyiny MoneKkyibl, 00pa30BaHHOW aTOMaMH STUX SJIEMEHTOB.

B) OmpenenuTe THUI XUMUYECKOM CBSI3U B ATOM MOJIEKYJE, COCTaBbTE €€ AIIEKTPOHHYIO
dbopMyny u U300pa3uTe cxemy NMepeKphIBaHMs aTOMHBIX OpOUTaICH.

r) YKaKUTE THIT MOJIEKYJIBI.

3ananue 4. CoctaBbTe 3JEKTpOHHBIE (OpMyNBI aTOMOB: (TOpa, a3oTa, Opoma, kernesa,
HUKEJIS, KaJIbLIUA.

BaneHTHble 3JIEKTPOHBI pacHpeIeIuTe 0 OpOUTAIISM.

Omnpenenute BO3MOKHbBIE BAJIGHTHOCTH U CTENIEHU OKUCIICHUS 3TUX JIEMEHTOB.

OObsicHUTE, TOYEeMY BBICIIIAs CTETIEHb OKHCIEHUS aTOMOB (TOpa, a30Ta, JKeJie3a U HUKEJs
HE COOTBETCTBYET HOMEPY I'PYIIIIbI?



3ananue S. JlaHbl 2JIEKTPOHHBIE KOH(MUTypallMM BaJCHTHBIX A3JEKTPOHOB XHMHYECKHUX

3JIEMEHTOB:
.68, ...3s%pt, ... 5s75p8, ... 4s24p*, ... 3d°4s?

a) Omnpenmenute 3JIEMEHTBI, KOTOPHIM  COOTBETCTBYIOT  JIaHHBIE  DJIGKTPOHHBIC
KOH(UTYpaIMK BaJICHTHBIX 3JICKTPOHOB;

6) CocTaBbTe AJIEKTPOHHBIE (HOPMYJIBI ATOMOB, PACHPEACIUTE ICKTPOHBI IO OPOUTAIISAM,
OTIPEICTTUTE BO3MOXKHBIC BAJICHTHOCTH U CTEIIEHU OKUCIICHUSI.

B) CocraBbTe (OPMYJIbI OKCHAOB M THUIPOKCHUIOB, HA30BUTE WX, YKAKHUTE THIIBI CBSI3CH
MEXIy aTOMaMH B MOJICKYJIaX.

r) Pacmonioxxure BhICIINE THIPOKCHIBI B IIOPSIIKE YBEIHMUEHUS KUCIOTHBIX CBOMCTB.

3apanue 6. OnpeneanuTe U3MEHEHHE MOISIPHOCTU CBSI3U B PSAAX MOJIEKYI:

a) PH3; H2S; HCI

6) H20; H,S; HoSe

B) HF; HCI; HBr; HI.

3amanue 7. Pacnonoxute npencrasiennsie Mojekyinsl: Clz; HoS; HBr; CO; NHz; BeH2 B
NopsiKe YObIBAaHUS MOJSPHOCTHU CBSA3H. Y KQKUTE, B MOJIEKYJIe KAKOTO COETMHEHUSI UMEET MECTO
sp — rubpuausanus. CocTaBbTe DSIEKTPOHHYIO (OPMYITy STOM MOJEKyINbl, H300pazuTe
MIEPEKPBIBAHUE ATOMHBIX OPOUTAJICH B MOJICKYJIE, YKAXKUTE THUIT MOJICKYJIBI.

Keiic-3aganue nmo teme Ne 4 «K KomnjiexkcHbie cOeIMHEHHUA»

OnbiT. [lonyyenune u ucciaeqoBaHue CBOMCTB KOMIIJIEKCHOTO COeIUHEHMSI
cyabpara rerpaamvmunomenn (11)
PeakTuBbl: pactBop cynbdara meam 1 H., pacTBop xyopuaa Oapus 1 H., 0JOBO
MEeTAJNTNYECKOe, KOHIIEHTPUPOBAHHBIN pacTBOP aMMHAaKa.
[Tomectute B 2 mpobupku no 10 xamens pactBopa cyinbdara Meau u 100aBbTE B OJIHY

W3 HUX 2 KaIiu XJjiopuaa 6ap1/151, BO BTOPYIO — BHECUTC KYCOUCK I'PaHYyJIMPOBAaHHOTO OJIOBA.

[Tonyunte KOMIUIEKCHOE COEJUHEHUE MEU: JUIsl TOI0 BO3BMUTE B JIBE MPOOUPKH 110 5 -
6 xamenb cynbdara Menum W n00aBbTE M3OBITOK 25 % pacTBOpa amMMuaka OO TOJHOTO
pacTBOpPEHUS, BBIIABIIETO BHAYAJIE OCAKA.

B npoOupku ¢ KOMIIJIEKCHOM cObI0 100aBbTE: B OAHY U3 HUX 2 KaIlJId XJopuaa 6apus,
BO BTOPYIO — BHECUTE KyCOUYEK I'PaHYJIMPOBAHHOIO OJIOBA.

3aganue. 3anUIINTEe JaHHBIEC OMBITA.

1) Kakue n3menenus B mpoOupkax B XoJie onbiTa Bel HabmogaeTe?

2) CocTaBbTe ypaBHEHHUS OCYHIECTBUBIINXCS PEAKIINI MEXy BEIIECTBAMMU:

cynbdaToM Meau U XJopusioM dapus,

cynb(}aToM MEeIH U OJTOBOM,

cynbdaToM Meau 1 aMMHAKOM ¢ 00pa30BaHUEM KOMILJIEKCHOTO COEAMHEHUS
cyiabdparom tetpammuuamenn (1) u xmopumaom 6apwus,

cyiabpatom tetpammuuamenn (1) u omoBom.

3) Kakas u3 BhllIeyka3aHHBIX peakiuii He nmpoTekaet? [louemy?

4) O0bsAcHUTE, B UEM pa3IMyUsl B XUMHUUECKUX CBOWCTBAX MPOCTOM U KOMILJIEKCHOM conn?

5) JlaiiTe MONMHYI0 XapaKTEPUCTHUKY KOMIUIEKCHOTO COCIMHEHMSI, YKa3aB — BHYTPEHHIO U
BHEIIIHIOIO c(epbl, KOMILIEKCO0Opa30BaTeb, JIUTaH Ibl, KOOPIUHALIMOHHOE YHCIIO.

6) VY4uTeiBas, 4YTO JaHHbIE 10 MOJSPHONH 3JIEKTPONPOBOJHOCTH pacTBOpa
KOMIIJIEKCHOTO COEUHEHHUS YKa3bIBAIOT Ha AMCCOLMALIMIO €T0 HAa 2 NOHA, HAIIMIINTE YpaBHEHUE
€ro 3JIEKTPOJUTUYECKON TUCCOLUALIHH.

7) Ha ocHOBaHWM TPOBENEHHBIX OIBITOB CQOPMYIUPYHTE BBHIBOJI: KaKHe HWOHBI
KOMILJIEKCHOTO COe[IMHEeHUS] — BHYTPeHHell WM BHelIHeH cdepbl MOryT BCTYNaTh B



peakuuv HOHHOTo oOMeHa?

Keiic-3apanue mo teme Ne 5
«PacTBOpBI: pacueTHbIH MPAKTUKYM). «PacTBOpPBI JIEKTPOJIUTOBY

CoopmyampyiiTe ciieayomue NOHATHS, IPeJcTaBbTe GOPMYJIbHbIC BHIPAKEHUS
MaccoBast 10J11 paCTBOPEHHOT'O BEILLIECTBA, MOJIAPHAs KOHLEHTpALMs, MOJIIpPHAs KOHLIEHTpALHsl
9KBHUBAJIEHTOB, MOJISUIbHAs KOHLEHTpalMs, TUTP PacTBOpa, IUIOTHOCTh PacTBOpa, apeoMETp
(Ha3HaueHue), KPUCTAIIIOTUAPAT.
3aganue. 1.M3yunre TeopeTnyeckuii Marepuall o JaHHOU TEME;

2.PemnTe 3a/1aun Baliero BapuaHTa, OTHOCALIMECS K U3y4aeMoil Teme.

Oneit 1. XapakTtep guccounanuu rugpoxcuios. Ilosyyenue ruipokcuia Maruus

PeakTuBbI: pacTBOp XJjopuaa Maruus 1 H., pacTBOp TMIPOKCHAA HATpus 1 H., pacTBOP
COJISTHOM KHUCIIOTHI | H.

Boinosinenue onbiTa. B 1Be mpoOupku BHecuTe 1o 5-6 kamenb | H pacTBopa XJopHia
Marausi ¥ J00aBbTe B KaXIyIO0 10 5-6 Karenb 1H. pacTBOpa TUIpOKCHU/Ia HATPHSI.

B niepByto nmpobupky k ocanky no6asbre 8-10 kanens 1 H pacTBopa CONSHOM KUCIOTHI, a B
apyryto 8-10 kanens 1 H pacTBOpa r’uApOKCHUIA HATPHUSL.

3aganue. 3amUch JAaHHBIX OMNBITA

1) Kakme mnpusHaku peaknumii Ber HaOmomaere? B kakom cimydae HaOmomaercs
pacTBopeHue ocajka’?

2) Hanumure MoJEKyNsSpHbIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS! PEaKIUU:

HOJTy4eHHs THUAPOKCUAA MarHus;

THJIPOKCHA MarHus C COJITHOW KHCIIOTOM,

TMJPOKCHUJIA MarHusl C THUJPOKCHUIIOM HATpHsL.

Kakas peakuus He mpoTekaer?

3) KakoB xapakTep JAMCCOIMAIMM THAPOKCHAA MarHus? 3anuiInTe YypaBHEHUE
JMCCOLMALIMY TUAPOKCH]IA MAarHHUS.

Omnpit 2. [Tosry4eHHe ¥ CBOCTBA TNAPOKCH/IAa INHKA

BbinosiHeHue ombiTa. B 1Be mpoOGupku BHecute mo 5-6 kamens 0,5 H pacTBopa
cynabdara LMHKA M J00aBbTE B KaXAyl0 MO 2 Kaljid 2 H pacTBOpa T'MAPOKCHUIA HATpUS J10
MoMeHTa 00pa3oBaHus ocajika. B mepByro mpoOUpKy K 0CaaKy 100aBbTE MO KAIUIAM 2 H PacTBOP
XJIOPOBOAOPOJHONW KHCIOTHI JO PAacTBOPEHMs OCajKka, a B JAPYryl0 — H30BITOK 2 H pacTBOpa
TUAPOKCHUIA HATPUS 10 MOJIHOTO PACTBOPEHUS 0CAIKA.

3ananmue. 3anuch JaHHBIX ONBITA.

1) Kakwue npusHaku peakuuii Ber Habmronaere?

2) Hanmmmre MoJeKysIspHbIE U HOHHO-MOJIEKYIISIPHbIE YpaBHEHHS PEAKIHH.

3) KakoB xapakrep AMCCONMANMU THAPOKCHAA IIMHKA? 3amuIIuTe YpaBHEHHE
JUCCOIMALIMU TUAPOKCHIA LIMHKA.

OmnbiT 3. BausiHue co/u ¢1a00i KHUCJIOTHI HA IMCCOLUALUIO 3TOH KUCJIOTHI

BbinosHenue ombiTa. B s1Be mpobupku BHecute mo 5-7 kamenb 0,1 H pacTtBOpa
YKCYCHOM KHCIOTHL. B Kaxayro mpoOupKy mpuOaBbTE OJHY KAIUTIO MHAWKATOPA METHUIIOBOTO
opanxeBoro. OHy MPOOHUPKY ¢ YKCYCHOH KHUCIOTOW OCTaBbTE€ B KAa4eCTBE KOHTPOJLHOM, a B
JIPYTyl0 BHECUTE 3-4 MUKPOILUIATENs] KPUCTAJUIOB alerara HaTpus U IMepeMeliainTe pacTBOp
CTEKJITHHOW MaJIOYKOM.

3aganue. 3anuch JAHHLIX ONLITA.

1)Kakwvie mpusHaku peakiuii Ber Habmoaere?



2)Hanuimre MOJEKYISPHBIC U HOHHO-MOJICKYJISIPHBIC YPABHCHUS PEAKIIHIA.
3) ChopmynupyiiTe BHIBOABI O BIUSHUU COJIA CIA0OH KUCIIOTHI HA JUCCOIMAIMIO TOU
KHCJIOTHI.
OnbIT 4. Biausinue coJiu ¢Jiaboro 0CHOBAHHUS HA IMCCONUALHMIO ITOT0 OCHOBAHUS

BoinosiHenue onbiTa. B 1Be npoOupku BHecuTe 1o 5-7 kanens 0,1 H pacTBopa aMmMHaKa.
B xaxnayro npobupky mpubaBbTe OJHY KaIUTIO pacTBopa WHAMKaTopa Qenondranenna. OgHy
npoOUpPKY ¢ paCTBOPOM aMMHaKa OCTAaBbTE B KaueCTBE KOHTPOJIBHOM, a B Apyryro a06aspre 3-4
MUKPOILTIATEN KPUCTAIJIOB XJIOPH/Ia aMMOHHUSI U TIepeMelIaiiTe pacTBOP CTEKISIHHON MaIOUKOM.

3aganme. 3anuch JAHHLIX ONLITA.

1) Kakue npusHaku peakiuii Bel Habmomaere?

2) Hanuimure MOJEKy/ISIpHbIE B HOHHO-MOJICKYJISIPHBIC YPaBHEHUS PEAKITHIA.

3) Cdopmynupyiite BBIBOABI O BIUSHUU COJMU CIA0OTO0 OCHOBaHUS Ha JMCCOLMALIUIO

3TOr0 OCHOBAHUS.
Keiic-3aganue mo reme Ne 5

«I'mapouus cosieil. BogopoaHbiii mokas3aresiby»

OnbIt. «'maposmns costeil. Onpenesienue PH pacTBopoB pa3IMYHBIX [0 COCTABY
TUAPOJIU3YIOLIUXCS COJIei»

PeakTuBbl: pactBop cynbdara amomuaus 0,5 H., pacTtBop xsopuaa Harpus 0,5 H.,
KPUCTANIMYECKUN CyIb(MUT HATpus, KPUCTALIMYECKUI KapOOHAT HATpHs, AUCTUILIMPOBAHHAs
BOJA.

BbinosiHenue onbiTa. CHaYana MpUroToBbTE pacTBOPHI KapOoHaTa U Ccyiab(uTa HaTpHsl, IS
Yyero BHECUTE MO | mimaTesnto cosell B OT/eNbHbIE TPOOUPKU U 100aBbTE 5 MJI IUCTUIUIMPOBAHHOM
BOJIbI, TIATEIBHO BCTPSIXHUTE.

B 5 npo6upox naneiite mo 10 xamnenb: B 1-10 - TUCTUJUTMPOBAHHOM BOJIBI, BO 2-10 — PacTBOpa
cynb(aTa alfOMUHUSA, B 3-10 — pacTBOpa CyJb(pHTa HATpuUs, B 4-10 — pacTBOpa XJIOpUIA HATpHs, B 5-
10 — 5 Karienb kapOoHaTa HaTpusl U S Karenb Cylb(ara aTFOMUHUSL.

B kaxyro npoObupKy MOJIOKHUTE M0 KYCOUKY YHUBEPCATbHON MHMKATOPHOM OyMaru.

3ananus. 3anuchb JaHHBIX ONBITA.

1) CpaBHuTe OKpacky Oymaru B pacTBOpax CoJiell ¢ ee OKpacKoii Ha mikaie 3HadeHuit pH. ITo
W3MEHEHUIO OKPACKH CETIAUTE BBIBOJ O PEAKLIMH CPENIbI B pACTBOPE KAXKI0M COMH.

2) Kaxue nzmenenus HaOmozatoTes B 5-it mpobupke? Kakoe BeliecTBO BhINAIO B BUAE 0CA/IKa U
BBIJIETIUIIOCH B BUJIE ITy3bIPHKOB raza’?

3) CocraBbTe ypaBHEHUs PeakLHid B MOJIEKYISIPHOM U MOHHO-MOJIEKYJIIPHOM BHJIE:

THIPOJTH3a CYIb(aT aTFOMUHMS,

TUAPOIH3a CyIb(pHTa HATPHS,

THIPOJIN3a XJIOPHUIA HATPHS,

00pazoBaHus U THAPOJTH3a KapOOHATA AITFOMHUHMS.

Kakast peaxuust He mpoTekaer?

4) 3anonHuTe TAONIMILY, YKa3aB CBEACHHUS O TUTIAX THPOIN3a

Conb o0pa3oBaHHas [Tpumep pH Okpacka
conu YHHUBEPC.
VHJIVK.

CunbHBIM ocHOBaHueM | (CnaOoi KMCITOTOM
CmabeM ocHoBaHreM | CHILHOM KHMCIIOTOMH
CnabbIM OCHOBaHHEM Cnaboi KHCITOTOM

CunpHbIM ocHOBaHHEeM | CHIIBHOM KHCIIOTOM




Keiic-3aganue mo reme Ne 6
«OKHCITUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIMHU € YYACTHEM CJIO0KHBIX BellleCTB

OnbiT. Biusinue pH cpensl Ha XapakTep BOCCTAHOBJIEHUS] IEPMAHTAHATA KAJIUS

PeakTuBBI M MaTepHaJbl: pacTBOp NepMaHranara kaiaus 0.5 H, pacCTBOp CEPHOU KUCIOTHI
2 H, pactBop rugpokcuja kanus 0.05 H, HUTPUT KaKsg KPUCTAJUIMYECKUH.,IUCTUILIMPOBAHHAS
BO/Ia, IPOOUPKH, MUKPOILITIATENb.

Boinosinenue padorsl. B Tpu npoOupku BHecuTe 1Mo 3-4 Karid pacTBOpa NepMaHTaHaTa
kamus (KMnOs). B mepByro npobupky mnobaBbTe 2-3 Kariud 2H. pacTBOpPa CEPHOM KHCIIOTHI, BO
BTOPYIO - CTOJIBKO K€ BOJbI, B TPEThIO - TaKoe ke KoiuuecTBO ruapokcuaa kamus (KOH). Bo
BCE TpU MPOOUPKHU BHECHTE IO JIBa MUKpoIaTes kpucramummdeckoro autputa kamus (KNO2) u
nepeMeniaiTe pacTBOPhL 0 MOJHOTO PacTBOPEeHHs KpUCTaoB. Yepe3 3-4 MUHYTHI OTMETHTE
M3MEHEHUE OKPACKH B MPOOUpPKAX.

3anuch JaHHBIX ONBITA.

1. Hanumure YpaBHEHUs peakuui BOCCTAHOBJICHUS IIepMaHraHaTa
KaJIMs. HUTPUTOM Kajusl B KMCIIOH, HEUTPAJIBHOM U IEJIOYHON CPENAX, YUUTHIBAs, YTO

nor MnO,' - umeer puoneToByI0 OKpacky, HoH MnO? - 3enényro, mon Mn?" - Gecuperew,

MnO; - ocamok Oyporo npera.
2. MeTo10M 3JICKTPOHHOTO Oaianca mooepuTe K03 UITMCHTEHI.
3. YKaxuTe OKHCIIUTEb U BOCCTAHOBUTEIb, IPOLIECC OKUCIICHUSI H BOCCTAHOBJICHHSI.
4. Jlo KaKko¥ CTEIeHU OKHCIICHUS BOCCTAHABIIMBACTCS ITIEPMaHTAHAT Kajlus B pacTBOpax,

umerommx pH > 7, pH = 7, pH < 7? CkoJIbKO OKHCIUTEIbHBIX SKBUBAJIEHTOB COAECPKUTCS B 1
Mosib KMNO4 B KaXK10M U3 3THX ClTydaeB?

Keiic-3apanue mo teme Ne 6
«OKHMCANTETBLHO-BOCCTAHOBHUTE/ILHbIE PEAKIMHU ¢ YYACTHEM MPOCTHIX

BelleCTB - MECTAJLJIOB»
OnbiT 1. OTHOLIEHHE METAJVIOB PA3HOM AKTHBHOCTH K KHCJI0TAM-OKHUCIUTEJISIM,
KHCJI0TAM-HEOKHUCIUTEIAM H PACTBOPAM IIeJI0Yeil.
A) XuMH4YecKHe peakiuil MeTa/UI0B ¢ KOHICHTPHPOBAHHOM CEPHOIl KHCJIOTOH

Konyenmpuposanuas cepuas xucioma 3a cuem MaKCUMAaibHOU NOTOHCUMENbHOU CmeneHu
OKUCTIeHUSL YEeHMPATbHO20 dNIeMEHMA AGNAEMC S KUCTOMOU-OKUCIUMENEM.

Ilpu e3aumooeticmeuu konyenmpupogannou ceprou kuciomol H2SOs4 ¢ memannamu
B03MOJNCHLIMU ~ NPOOYKmamu  eoccmanognenus  saenaromcesa.  SO2; S;  H2S.  Cmenens
6occmanosnenus S*® zasucum om axmuenocmu memannos. Hanpumep, Konyemmpupoeannas
CepHas KUCI0ma 60CCMAHABTUBAETNCS!

a) neakmugHvlMu Memaniamu 0o SOz;

0) memannamu cpedneil akmusnocmu (meaicoy Mn u Hz) nocreoosamenvro om SOz 0o S°

8) akmuenvimu memaniamu (cmoswuu neeee Mn) 0o HoS

Ha memannwvt Cr, Fe, Al, Au, Pt H2SOu(k) ne oeticmeyem npu HU3Kux memnepamypax.

Boinosinenue. [lomecture B Tpu MPOOHPKH MO KYyCOYKY METAUIOB — MM, LIMHKA U
Maraus. B Kaxayr mpoOHpKy T00aBbTE CepHYI0 KUCAOMY KOHYEHMPUPOBAHHYI0, YTOOBI OHA
MOKpbLIa METAJLIBI (Pa0OTAaNTE B BHITSDKHOM IIKA(y MPU BKIFOUCHHOW BEHTUJISAIMHA!).

3aganue. 3anuch JAHHLIX ONbBITA.

Ormuimre HaOIIOIEHMUS.

CocTaBbTe YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIUM.



+6
Cu® + HzSO0u(k) —
Zn° + HyS04(x) —

Mg°® + H2SO4(x) —

PaccraBrTe KOB(I)(bI/II_II/IeHTBI MCTOAOM JJICKTPOHHOI'O OanaHca. YKaKuTe BOCCTaHOBHUTCIIb,
OKHCJIIHNTECIb, a TAKXKE IIPOUECChI OKHUCICHUA U BOCCTAHOBJICHUS.

b) Xumnueckue peakuuu MeTAJJIOB ¢ pa30aBJIeHHOH CEPHOM KUCI0TOM

[TomectuTe B Tpu IPOOUPKH MO KYyCOUKY METAJJIOB — MEIM, IUHKA U MarHus. B xaxmyro
NpoOUpPKY 100aBbTE CepHYI0 Kucliomy pasdasieHHylo, 4TOObl OHAa MOKpbUIAa MeTaibl. B
MOJIEKYJIE pa30aBICHHON CEPHOM KMCIIOTHI POJIb OKUCIMTENS BHINOIHAET HOH Bogopoaa H.

3ananue . 3anuCh JaHHBIX ONbITA.

Onumure HaOmoaeHus. CocTaBbTe YpaBHEHUS HPOMEKAoWUX COOTBETCTBYIOLIUX
peakuuid. PacctaBpTe  KOI(PPUIMEHTHI METOAOM  JJIGKTPOHHOrO  OamaHca.  YKakHTe
BOCCTaHOBUTEJb, OKUCIIUTENb, a TAKXKE MPOIECCH OKUCIIEHUS U BOCCTAHOBJICHUS.

Cu® + H2SO4(pazd) —
Zn° + HS04(paz6) —
Mg° + H2SOa4(paz6) —

B) XuMuveckue peakimy MeTaJIOB €O [IeJI0YaMH

C pacmeopom wenouu 63aumooeticmeyionm Memaiivl, OKCUObl U 2UOPOKCUObI KOMOPbIX
obraoarom amghomepHvIMU CEOUCMBAMU.

Boinosnenue 3ananms. M3 Tpex npennokeHHBIX B onbiTax A U b meramioB BeiOepure
MeTaJljl, UMEIoLUi aMpOTEepHbIE CBOMCTBA CBOUX OKCHUJIOB U TMJIPOKCHJIOB, IPU 3TOM CTOSIIUIN
JI0 BOJIOPO/ia B PSAY CTAaHAAPTHBIX AJIEKTPOJIHBIX MOTeHIIMAN0B. OMycTUTEe METall B IPOOUPKY ¢
pacTBOPOM T'MAPOKCUAA HATPHS.

3ananue .3anuch JaHHBIX ONBITA.

Onumure HabmoneHus. CocTaBbTe YpaBHEHUE COOTBETCTBYIOLIEH peakuuu. B nmpoaykrax
peakuu 3Toro Metauia ¢ pactsopoM mienoun NaOH ykaxure ero pacmeopumyio KomnieKkcHyro
conw. PacctaBbTe KO3()(PUIMEHTH METOJJOM DJIEKTPOHHOTO OanaHca. YKaKUTe BOCCTAaHOBUTEINb,
OKHUCIIUTENb, 4 TAKXKE MPOLECCHl OKUCICHUS U BOCCTAHOBIICHUS.

Keiic-3aganue mo teme Ne 7 «"ajspbBaHMYECKHE DJIEMEHTHI»
Onpir 1. TaabBannyeckuii 3jemMeHT TUna JlaHwdasa-SIko0M ¢ KOHIEHTPAUMOHHOM
noJisipu3anmei
ITpubops1 n peaktusbl: pactBopbl: CuSOs, 1 H, ZnSO4, 1 B, KC1 (Hacskim.); 351eKTpoab! —
IIUHKOBBIM U MEIHBIN; BOIBTMETP; CTaKaHbl BMECTUMOCTHI0 200 MII, TIOJOCKH (HIIBTPOBATBHOM
Oymarm.
BoinosHenue pa6orbl. O3HaKOMBTECH CO CXEMOH TaJIbBaHUUECKOTO 2JIEMEHTA!



JlBa crakana Ha 200 cm® (1), amexTpoms! (2), COEAMHUTENBHEIE TTPOBO/A (3), PIEKTPOIUTHBIH
MOCTHK (4), rasibBaHOMETD (95).

B nBa crakaHa HayeiiTe pacTBOPbI OJMHAKOBOM KOHIIEHTPALUH I MoIB/ M
B IIEPBBI — cynb(aTa MUHKA, BO BTOPOH - Cyib(ara Menu.

Onycrture B pacTBOPbl CBOMX COJIEH LMHKOBYIO U MEIHYIO IUIACTUHBI, COEAUHHUTE MX
MOCPEACTBOM MEJIHOI MPOBOJOYKU C TallbBAHOMETPOM, COOIIOAasl MOJSAPHOCTU. «3aMKHHUTE)
pacTBOpbl B CTaKaHaxX AJIEKTPOJUTHBIM MOCTHUKOM, 3allOJIHEHHBIM HACBIIEHHBIM PacTBOPOM
xmopuaa kamust KCI, mpuroroBieHHOM Ha arap-arape, T.€. 3aMKHUTE TajbBaHHYECKYIO IICIIb.
UYepes msTh MUHYT TOCJIE 3aMbIKaHUS 1M U3MEPhTe BOJIBTMETPOM HAIpsKEHHE PadoTaroIIero
3JIeMEHTAa (TOYHEE Na/IeHUE HAIPSDKEHUS, 3aBUCALIEE OT CONPOTUBIICHUSI TaJIbBAHOMETPA).
3ananue. 3anuch JaHHBIX ONbBITA.

1) 3aduxcupyiite nokasanus BoabTMeTpa: Epaxrna = B,

2) PaccumTaiiTe TEOPETHYECKH HAIPSDKCHUE TallbBAHUYECKOTO JJIEMEHTAa, IOJb3YsCh
3HAYEHUSIMU CTAH/IAPTHBIX AMEKTPOAHBIX MOTEHUUAIOB Ereop = B,

3) Beramciure KITJ[ usydaemoro ramsBannueckoro snemenTa: KIT/ = Egacr./Ereop. 100 %.

4) OObsCHUTE TPUYHHY BO3HUKHOBCHHUS IBOMHOTO DJIEKTPUYECKOTrO CJIOSI HA TPaHHMIIE
METAJIJI-PACTBOP €0 COJIU Ha HIMHKOBOM M METHOM JJIEKTPOAAX.

5) CocraBpTe ypaBHEHHS pEaKIMii, MPOTEKAIOIIMX Ha 3JIEKTPOJAX TaIbBAHUYECKOTO
AJIEMEHTa, U CYMMApHOE YpPaBHEHHME XMMHUECKOW peaKliu, B pe3yjbTaTe KOTOPOW BO3HUKAET
AIIEKTPUYECKUI TOK B JAHHOM JIEMEHTE. YKaXXKUTE THUI PEaKIIUH.

6) Iloscaute, mouemy Ha mpakTuke DJ[C TamTbBaHMYECKOTO AJIEMEHTa MEHBINE, YeM
TEOPETUYECKH pacCUMTaHHas BeIHMYrnHa?

7) SIBnsieTcsi JaHHBIN ralbBaHUYECKHM d7eMeHT 00paTuMbiM? OTBET MOTUBUPYHTE.

8) YkaxuTe, MpH KakuX YCIOBHIX padoTa JAHHOTO TaJlbBAHUYECKOTO 3JIEMEHTa MOXKET
IIPEKPATUTHCSA?

9) Kakyto ponbp B paboTe TajdbBaHHYECKOTO 3JEMEHTa BBIIOIHIET 3JIEKTPOIUTHBIN
MOCTHK?

OnbIT 2. U3ydyeHnune padoThl KOHIEHTPAIMOHHOIO I'AJIbBAHUYECKOI'0 3JIeMeHTa

Boinoinenue padornl. B 1Ba crakan4mka HanmeldTe pacTBOpPHI CynbdaTa IIMHKA pa3HOM
KOHILIGHTPALMH: HePBbIii ¢ KoHeHTpanueil 1 Moss/am, BTopoii - 0,001 momns/ave:

Onyctute B pacTBOPbl LIMHKOBBIE IOJIOCKH, COEIMHUTE HX IMOCPEACTBOM IPOBOJOB C
rajlbBaHOMETPOM, COOJIIO/1asl TTOJIIPHOCTH.

CoenuHuTE pacTBOpPBl B  CTAKaHAX AJIEKTPOJUTHBIM MOCTHKOM, 3allOJHEHHBIM
HACHIIIEHHBIM pacTBOpoM Xxjopuaa kamus KCI.

3amanue. 3anuch JAaHHLIX ONBITA.



OTKIJIOHSIETCA JIU CTpEJIKa rajibBaHoMeTpa’?

Paccuuraiite teopernyeckoe 3HaueHue ID/IC 3TOro snemMeHTa M CpaBHUTE pacueTHBIE
JaHHBIC C OIIBITHBIMU BCIIMYMHAMH

CocraBbTe cXeMy KOHLEHTPALMOHHOI'O T'aJIbBAaHUYECKOIO AJIEMEHTA!

(-)Anon (H)Katox

CocTtaBbTe 2J1E€KTPOHHO-UOHHbIE YPAaBHEHUS, IPOTEKAIOLIHME B [TOJYJIEMEHTAX: Ha aHOJIE;
Ha KaToJe.

Boruncnute noTeHIuan Kaxxaoro MeKTpoaa o ypaBHeHuto HepHera, nonb3ysch
T8,6JII/IL[Cﬁ CTAaHAAPTHBIX JJICKTPOJAHBIX IMOTCHIINATIOB

Paccuuraiite 3/1C KOHIEHTPALIMOHHOI'O T'aJIbBAHUYECKOTO JIEMEHTA.

Keiic-3aganne mo teme Ne 8 «y1eKTpPOJIN3 pacTBOPOB COJICID)
OnpIT. DJIEKTPOJIN3 PACTBOPA HOAUAA KAJIHUA C MHEPTHBIMH 3JIeKTPOAAMH

Oo6opynoBanne u marepuajnl. 1. Bompramerp ['odmana (pucynok ) 2. Hcrounuk
nocrossHaoro Toka. 3. Moaua xamus KJ (10 %-sr1it pactBop). 4. Kpaxmai (1 %-blit pacTtBOp).

Boinosnenue. B npubop HazeiiTe pacTBOp HOAMIA KK U 100aBbTE HEMHOTO pPacTBOpa
Kpaxmana. Bxmrounre TOK. Uepe3 HECKOIBKO CEKyHJ Ha aHOZE MOSBISIETCS CHUHASA OKpacka,
XapakTepHas JJIs M0Jla B IPUCYTCTBUU Kpaxmalla.

3aganue. 3anuch JAHHBIX ONBITA. OJJEKTPOIM3 BbIpazuTe ypaBHeHUsMH OBP: Ha
KaTOJI€ U aHOJIE, a TAK)KE CYMMapHOE ypaBHEHUE PEaKLIUU.

I[Ipu  momp3oBanmm  BoJbTameTpoM ['odmana  Bomopon
0OHapY>XMBAETCS MOKUTAHUEM, & KHCIIOPOJ — BOCIIJIAMEHEHHUEM TJICIOMEH JTyYUHKH.

OnpIT 3. DJ1eKTPOIHU3 pacTBOpa cyJb(paTa Meau ¢ HEPACTBOPUMBIM aHOI0M
Boinosnenue. B U-o0pasnyio TpyOky (9iexTponusep) Haneiite o monoBuHbl 0,1M

pactBop cynb(dara menu. B oba kojeHa omyctute rpadUTOBBIE IIEKTPOMBI, COCTUHEHHBIE C
BBIIIPSAMUTENIEM. BBIIpsAMUTENh MOAKIIOUNTE B C€Th. B Teuenue 3-4 MUHYT yepe3 3JIEKTPOIUT
MPOITYCTUTE JIEKTPUUECKUH TOK.

3aganue. 3anuch JaHHBIX ombITa. OTMETHTE, YTO HA aHOAC BBIJCIICTCS ra3, a Ha
Katoje KpacHbld Han€T meaw. CocTaBbTe CXEMy DSJIEKTpOJIM3a pacTBopa cynbdara MeEIu,
HaIWIIUTE YPAaBHEHHI peaKIuii aHOTHOTO U KaTOTHOTO TPOIIECCOB.



OnbIT 4. DJIeKTPOJIHU3 pacTBOpa cyJb(paTa Meau ¢ pACTBOPUMBIM aHOAOM

Boinoinenue. Ilomensiite monocHOCTh 23JieKTpoAoB B ombite No 3. Ilpomyctute
ANEKTpUUECKUi TOK. Poib aHO/a Tenephb BBINOJIHSAET ME/lb, HAKOIUIEHHAs: HA KaToJie B omnbITe No
3.

3ananue. 3anuch JaHHBIX ONbITA. OTMETHTE, YTO MaTepUal aHO/1a (HAKOILJICHHAsI ME/Ib)
nepeHocuTcs Ha kaTtoa. CocTaBbTe YPaBHEHHSI PEAaKIMi aHOIHOTO U KATOJHOT'O IPOLIECCOB.

Keiic-3apanne mo teme Ne 9

« KOppO3I/Iﬂ H 3allluTa METAJJIOB U CIIJIaBOB»
OmnbiT 1. Koppo3usi npu KOHTAKTe IBYX Pa3HOPOIHBIX MeTAJIOB.
HccnenoBanue MexaHu3Ma 3J1eKTPOXUMHUYECKO KOPPO3UM METAJJIOB

PeakTHBBI M MaTepUaJIbl: IIMHKOBAS U ME/IHAS TUIACTHHBI € 3KUMOM; 2 H pacTBOp H2SO4,
JUCTUIIIMPOBaHHAs BOJA.

BobinosHeHnue. 3anogHUTE XUMUYECKUN CTaKaHYUK Ha 2/3 pacTBOPOM CEpHON KUCIIOTHI.
Onycture B pacTBOp LMHKOBYIHO M MEAHYIO IUIACTHHBI, Cleis, 4YTOObl IUIACTUHBI HE
KOHTAaKTHPOBAIU APYT ¢ ApyroM. 3apuKCUpOBaTh BbIIEICHNE BOJOPO/a HA OJJHOM U3 MJIACTUH.
CoenuHuTEe € MOMOILBIO 3aKMMa LUHKOBYIO UM MEJHYIO IJIACTHHBI, Cle/s, YTOOBI IJIACTHUHBI
KOHTaKTUPOBAJIH JIpyr ¢ ApyroM. Uro uzmenumnocs? [Houemy?

3ananue. 3anmichb JAHHLIX ONbITA.

1) CaenaiiTe BBIBOJIBI, [0 KAKOMY MEXaHU3MY MPOTEKACT KOPPO3UsI METAIIa B PA3HBIX CIIydasX:
IIPU 3aMKHYTOHM ¥ PAa30MKHYTOM LIETM TaJbBAHUYECKOIO 2JIEMEHTA.
2) Hamumire cxeMy KOppO3HH IIMHKA B IIPUCYTCTBUH MEH B KHCIIOTE.

OnbIT 2. Koppo3ust OLMHKOBAHHOIO U JIY’KEHOTI'0 JKeJie3a B KHCJION cpene

Boinosanenue . B nBe npoOupku HanelTe Ha 1/2 ux o0beMa AUCTHIIIIMPOBAHHON BOABI, U
n06aBbTe 1O 2-3 KA 2 H pacTBoOpa cepHOil KuciaoTsl u rexcanunanogpeppara (I11) xamus
K3[Fe(CN)s], KOTOpBI# sABIAeTCS YyBCTBHTENLHBIM PEAKTUBOM Ha MOHBI Fe** | ¢ koTopeM
JaeT CMHEee OKpaluuBaHue. PacTBopbl Xopomio mnepemernaite najaoukoil. B oany nmpoOupky
noMecTure 2-3 Kycouka JIy)KEHOTo »Keje3a, a B JAPYTyl0 - OLMHKOBAaHHOIO  JKeJe3a
(mpenBapUTEIbHO HAPYIINUB MOKPBHITHS HAXJa4yHOM OyMaroi B IByX CIydasXx).
3ananue. 3amnch JaHHBIX ombITa. B Kkakoil mpoOupke cmycTss BpeMmsi MOSBHUIOCH CHHEe
okpamuBanue? CocTaBbT€ CXE€My KOPpPO3MHM OIIMHKOBAHHOTO JKeje3a C HapyIIeHHBIM
MOKPBITUEM B KHCIION cpene. CocTaBpTe CXEMy KOPPO3HMHM JIY)KEHOI'O Kejle3a ¢ HapyUIEHHBIM
HNOKpBITHEM B  KHCIOH cpene. YKaXUTE TMEpPBUYHBIE W BTOPUYHBIE  MPOAYKTHI
AIIEKTPOXUMUYECKON KOPpO3MH, a TaKKe, Kakhe HOHBI B KHCJIOW Cpe/e BBIIOJIHIIOT POJIb
Jenosnsipuzaropa’

3agaHus 11 KOHTPOJIbHOI padoTnl Ne 1(mo Temam Nel -4)

(15 BapuanTos)
Tema 1: Kimaccudukanusi HeopraHu4ecKUX coeANHEeHUMH

Bapuanr

Harmmre ypaBHeHVsI peakiiii B COOTBETCTBAM C LICTIOUKOM TIPEBPALLICHUN, JANTE HA3BAHMS
TIPOIYKTAM PEAKLIMK:
Al—Al; (SO4)3—Al (OH)3 + NaOH —? —AIClz—Al (OH)3



Tema 1: OcHOBHBIE NOHATHSA M 3aKOHBLI XUMHH

3anosiHUTE TaOIHILy, BCE pacuyeThl IPUBEAUTE HUXKE TAOIUIBI.

BemiectBo M, m,r | n,mons | V,n N Nyk Myks.
r/MOJb (H.y.)
HNO3 - 3

Tema 2: 3HepreTnKa XMMHUYECCKHUX IMpoueccoB
1.Mcnionb3ys CpaBoYHble NAHHBIE TAONHIIBI, ONpeaenuTe H300apHbIi Temnosoii 3ddext AH%qs

XUMHYECKOH PCaKuy Balll€ro BapruaHTa
C2Har) + 3021) <> 2COx¢) + 2H20(x)

CﬂeﬂaﬁTC BbIBOJl O BBIACJICHUH WUJIK IMOITIOIICHUHN TCIIJIOTHI B ITIPOLCCCC PCAKIIUU.

BemectBo | CocrosiHne AH%%g5 Ko

MO

C2oHy r 52,280
CO2 r -393,510
H20 xK -285,950

Tema 2: CxopocTh XuMHYeCKO# peakunu. XuUMH4yecKkoe paBHoBecHe
Bapuanr
A)1. Kax mMeHHTCS CKOpOCTh MPSIMON PEAKITAH

CaOqs.) + CO2(r.) «» CaCO3(1B.)

€CJTM YBEJIMUMTH JIARTIEHHE B CHcTeMe B 3 paza?

2. Hanmiire KMHETHYeCKHe YPaBHEHUSI CKOPOCTEN MPSIMOM PeaKIIH, OOPaTHONM PeaKiiu

Y BBIPKEHUE KOHCTAHTBI PABHOBECHSL.

3.ChopMyrHpyiiTe 3aKOH JCHCTBYIOMX MACC.

4. Onpenemure, B KaKyl0 CTOpPOHY CMECTUTCS ~ XMMHMUYECKOE  PAaBHOBECHE TIPU  YBEIMUEHUH
KOHLIHTPALMX TIEPBOIO MCXOTHOTO BEIECTBA, I YMEHBILICHHS JIARIICHHS] B CUCTEME.

5. Cchopmymmpyiire mprHir JIe-1Larenme.

Tema 3: Ctpoenne atoma

Bapuant

1. Hcxons w3 TOJNOXKEHHS DJIEMEHTOB B IMEPUOJMYECKOW CHCTEME, JalTe MOJIHYI0
XapaKTepUCTUKY aTOMa: a) HUKETIs.

2. CocraBpTe (HhOpMYJIBI OKCHIIOB M THAPOKCHUIIOB JIEMEHTOB TPETHETO IMEPHO/Ia, OTBEUAIOIINX
UX BBICIIECH CcTeNeHU OKucieHud. Kak u3MeHseTcsl KHCIOTHO-OCHOBHOM XapakTep ATHUX
COECTUHEHNN?

3. Kak u3MeHsieTcsi 3JIeKTPOOTPULIATEIbHOCT U OKUCIIUTENIbHAS aKTUBHOCTh 3JIEMEHTOB [V-A
noarpynmbsl? CoctaBbTe POpPMYITBI BOAOPOIHBIX COSAMHEHHUN AIIEMEHTOB 3TOM TPYIITIBL.



Tema 4
Xumuyeckas cBsizb. CTpoeHHe NPOCTEHIINX MOJIEKY.JT

Bapuanr

Hns coequuennii HBr, Fe,03, H20

a) YKaXUTe TUIl XUMUUYECKOH CBSI3U B MOJIEKYJIax

0) cocTaBbTE ANEKTPOHHBIE CXEMbI 00pa30BaHUS MOJIEKYJ C KOBaJICHTHOU
CBA3b10. OIpeenuTe BAJICHTHOCTb U CTEIIEHb OKUCIICHUSI.

B) U300pa3uTe 3JIEKTPOHHBIMU YPAaBHEHUSMH MPOLECCH 00pa30BaHuUs
MOJIEKYJI C MIOHHOM CBSI3bIO

r) ©300pa3uTe TeOMETPHUCCKYIO POPMY MOJICKYIIbI BOJIbI, YKAKUTE
BAJICHTHBIN YT OJL.

Temad: KommiexkcHbie CocINHCHUSA

Bapuanr
Jst JIAHHOTO KOMITIEKCHOTO COCIUHCHUS
[CO(N H3)SSO4] NOs OIpeIEITE
a) BHYTPESHHIOIO u BHEIIHIOIO chepsr,
0) 3apsi1 BHYTpEHHEH M BHEIHeH cdep;
B) KOMITIEKCOO0pa30BaTelib; TI')3apsi]l KOMILIEK BATEIIS,

J1) JIraH/BL
€) HaIIIIITE BBIPOKEHHE [Tl KOHCTAHTHI JICCOLMAIM (HECTOMKOCTH) KOMITIEKCHOIO FIOHA.

3agaHus IS CAMOCTOSITEIbHOM PadoThl MO KOHTPOJIEM NPenogaBaTeJisi
1o teme PacrBopsl
Tema 5 PacrBopbl. PacuerHblil NpakTUKYM. PacTBOpPBI 3/1€KTPOJIUTOB

Bapuant

1. BplunciuTe: a) MaccoOBYK JIONI0 BemecTBa B mpoueHtax (w%); 0) MOJsSpHYIO
KoHIeHTpanuio BeniecTBa (Cs); B) MOJSPHYIO KOHILIEHTpalMio 3kBHBaJIeHTOB (Csk); pacTBopa
(ochopHOl KHCIOTHI, TIOMYy4EHHOTO TIPH pacTBOpeHuH 18T kucmoTel B 282 cM® BOMBI, eciu
mrotHOCcTh ero 1,031 r/m®. Uemy pasen tutp (T) sTOro pactBopa?

2. Hanmmure mostHOE M KpaTKO€ HOHHO-MOJICKYIISIPHOE YPaBHEHHE PEAKIIHH, MTPOTEKAIOIIEH
0 CXEMe:

Pb(NO3), + KI — Pbl; + KNO:s.
B uem cytp peakuun?

3. KakoBa Oyzmer koHueHTpanus MOHOB Bojopona B 0,1 M pacTBope a30THCTOM KHCIOTHI
HNO2, koHCTaHTa AMCCOIMAIIMK KOTOPOil paBHa 5 - 104

4. Hamummre ypaBHEHMs THAPOJIHM3a B MOJIGKYJISAPHOW M HOHHOM (opMax CIEAYIOMIHUX
coureii: NaHSO3z u MgCl,. Ykaxute pH cpeasl 3TuX pacTBOpOB.

5. Hanwmmure ypaBHEHHs IHcCCONMAniu cieayrommx anekrpoiautoB: a) Ca(HCO3)2;0)
Ba(OH)2; B) CaCly;

Tema 6 PacTBOpbI HEAIEKTPOJINTOB



Bapuant

1. Beuucnute TeMmepaTypy 3aMmep3aHus pacTBopa U (p) aHTH(puU3a, TOIYYEHHOTO IpHU
pactBopenuu 2 Kr stuiaeHrmkons CoHa(OH)2 B 2 kr BoIbI.

Konrpoabnas padora Ne 2
(15 BapumanToB Mo ka0 Teme)

Temsl (6-9):
«OKHCITUTEILHO-BOCCTAHOBUTEIbHbIC PEAKIIUH. DJIEKTPOXUMHYECKHUE
npoueccbN
Bapuant

3aganme 1. C momoupi0 MeToAa 3JIEKTPOHHOIO OanaHca paccTaBbTe KOA(DQHULIMEHTH B
YPAaBHEHUU PpEaKIMH W YKKUTE OKUCIMTENb M IPOLECC, B KOTOPOM OH Yy4YacTBYET,
BOCCTAHOBUTENb U IIPOLIECC B KOTOPOM OH y4acCTBYET:
Cu + H2SO4 — CuS0Os + SO2 + H20.
3ananme 2. Briuuciure 370€KTPOJIHBIM MOTEHLIMAN, BO3HUKAIOIIUKA NPU MOTPYKEHUHU LIMHKA B
PACTBOP €ro COJH ¢ KOHIEHTparmeil kaTnoHoB Zn2* 0,001 Moms/mm3.
3aganue 3. CocTaBbTe CXEMbI FAJIbBAHUYECKUX 3JIEMEHTOB, B KOTOPBIX IIPOTEKAIOT CIEAYIOIIHE
peakuuu:
a) 2Al + 6H*—3H, + 2AI°* 0) Mn + 2AgNO3—Mn(NO3)2 + 2Ag.
3aganue 4. Hanumunre ypaBHEHUS XMMHUYECKHUX MPOLIECCOB, POUCXOAAIIUX MIPHU AIEKTPOIIN3E
BOJIHOTO pacTBopa (ocdaTta HaTpUsi C UHEPTHBIM aHOZOM.
3aganue 5. CocTaBbTe CXEMY rajbBaHUYECKOIO 3JIEMEHTA, COCTOSIIET0 U3 METHOTO U CBUHIIO-
BOI'O JJIEKTPOJOB, IIOIPYXKEHHBIX B pacTBOpPBl CBOMX coneil. IlpuBenure 3IE€KTpOHHBIE
YPaBHEHUs dJIEKTPOJHBIX MPOLECCOB, MPOUCXOISAIINX HA aHOIE U KATOJE.
3aganue 6. JKenesHoe uzznenue MOkpbITO KagmueMm. Kakoe 3TO MOKphITHE — aHOAHOE WIIU
karoHoe? Kakoit metamn OyaeT KoppoaAupoBaTh MPU MOBPEXKICHUN 3AIIUTHOTO CIIOSI KaJAMUs?
CocTaBbTe JIEKTPOHHBIE YPABHEHUS aHOJHOTO U KaTOJHOTO MPOLIECCOB KOPPO3UH YKAa3aHHOIO
u3zenus a) B HEWTpaJbHOH; ©) KuCioi; B) crnabomenodyHoil cpenax . YKaxuTe MPOAYKTHI
KOppO3HH.

TecTbl

Tema: OcHOBHbBIE NOHATHSA M 3aKOHBI XUMHUH
I: KT=2
S: IIpocTeie BemecTBa
-: IOJIMATUIICH
+: rpadur
+: 6emnbiit pochop
- aMMHaK

I: KT=3

S: MosnsipHblit 06BeM — 3T0

+: BeNIMuMHa, paBHas 22,4 1 1U1sl pa3dUyHbIX Ia30B MPH H. Y.

-: 00BEM O/THOM MOJIEKYJIBI Ta3a

+: BeJIMUMHA, paBHAsl OTHOUIEHHIO 00BEMa I'a3a K €ro KOJIU4eCTBY
+: 00BbEM, 3aHMMaeMblit 6,02-10% Monekynamu rasa

I: KT=1



S: MaccoBas noJis esne3a HauOoJIbIIast B CISAYIOIINX COSTMHEHUSIX
-: [IUPUAT

+: MarHeTuT

-: cynbtun Fe (I1)

-: okxcup Fe (1)

I: KT=1

S: IIpocTsie BemiecTBa OTIIMYAOTCS OT CIIOKHBIX

+: COCTOST U3 aTOMOB OJHOT'O BHU1a

-. B XUMHUYCCKHUX peaKuHst MOFYT paSHaFaTBCH C O6pa3OBaHI/IeM HCCKOJIBKHUX ):[pyrlxlx BCIICCTB
-. COCTOAT U3 AaTOMOB Pa3HbIX BUIOB

- HpOCTBIX BCIICCTB NU3BCCTHO 6OJIBH_I€, YEeM CJIOKHBIX

I: KT=2

S: MonsipHblii 00bEM ra3za U3MepseTCs B
-1 MOJIb

+: 1/MOJIb

+: M>/MOIIB

-: 1/KMOJIb

I: KT=2

S: Macca oxnHoOif a.e.M. paBHa
-=1r

+:1,66:10%* ¢

-: 1,66:10% kr

+: 1,66:10%'kr

I: KT=1

S: Atom >nemenra Il umeer maccy 2,66-10°%° kr
- Cephl

+: KHCI0poaa

-1 a3oTa

-: HEOHa

I: KT=3

S: 1moms cynbdara xenesa (I11) conepxur
+: 2MoJIb HOHOB xene3a Fed*

+: 3 Mot HoHOB SO4%

-: 1 MoJIb aTOMOB Xele3a

+: 18,06:10% monos SO4>

I: KT=3

S: OTHOCHTENBbHAS aTOMHAsE Macca HJIEMEHTa

- IMEET pa3MEPHOCTh I/MOJTh

+: YMCJICHHO paBHA 3HAYEHUIO MOJISIPHOM Macchl 3JIeMEHTa

+: paBHa OTHOILIEHUIO MAacChl aTOMa € y4ETOM M30TOIHOIO COCcTaBa K Macce 1 a.e.M.
+: YMCJICHHO paBHA Macce aTOMa 3JIEMEHTA, BEIPAXKCHHOM B a.€.M.

I: KT=2

S: IlocrossHHAs ABOTaapo

+: IMeeT pa3MepHOCTh MOJIb

+: YMCIIEHHO paBHA YMCIy MOJIEKYH B 22,4 J1 ra3a IpH H.y.

- MIOKa3bIBAET YUCJIO CTPYKTYPHBIX €AMHMUII B 1 T 11000T0 BeliecTna



-: paBHa 22,4 1/MOJIb

I: KT=1

S: [1nO0THOCTH BOJAOPOIHOIO COETMHEHUSI HEKOTOPOI'O AJIEMEHTA TaKas ke, Kak U y KHCJIOpoAa.
THUM DJIEMEHTOM SIBIISIETCSI

- yIaepoa

+: KpeMHUU

- XJIOp

-2 prop

I: KT=3

S: Xummnueckas dpopmyna HoSO4 mokassiBaeT

+: 6,02-10?% MoneKyI cepHOI KHCIOTHI

+: 1 MoJIeKyny cepHON KHCIOTHI

+: KOJIMYECTBEHHBIA COCTaB CEPHOU KUCIIOTHI

+: OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MacCy CEPHON KUCIOTHI

I: KT=3

S: 1 Moabp aMMHuaKa CoIepPKUT
-1 4 MOJIb ATOMOB a30Ta

+: 18,06-10% aTomoB BoOpoaa
+: 3 MOIIb aTOMOB BOJIOPO/IA

+: 6,02-10%% aromoB azora

I: KT=1
S: Uucno atomoB xisiopa B 0,25 MOJIb MOJIEKYJISIPHOTO XJIOpa paBHO
- 1,62-108
+:3,01-10%
- 6,02:10%
- 1,51-10%

Tema: Ctpoenne aroma. Ilepnoanyeckuii 3aKoH, nepuoANYecKas CHCTEMAa XUMHYECKHUX
snemenToB [[.U. MenaeneeBa

1. Metannuueckue cBoiicTBa HanboJiee BIpaXKEeHbI Y aTOMa

1) nuTus 2) matpus 3) kamus 4) KanpIus

2. HanOonpimmii paguyc aroMa uMeeT
1) K 2) Na  3) Li 4) Rb

3. 3apsna sapa aToMa KpeMHUS paBeH
1) +28 2) +31 3) +4 4) +14

4. DnextpoHHyI0 KoHuUrypanuio 1s22s22p®3s23p® umeer atom

1) docdopa

2) xJyopa

3) 6poma

4) ¢topa

5. B nepuoze ¢ yBenu4eHHUEM 3aps/ia sApa aTOMOB METAJUTMYECKHE CBOMCTBA
1) ocrmabGeBaroT

2) yCWIMBAIOTCS

3) He U3MEHSIOTCS

4) HeT 3aKOHOMEPHOCTH



6. B manbIx neprogax ¢ yBelIndeHHEM 3aps/a sipa paguychl aTOMOB
1) yBenuuuBaroTCs

2) U3MEHSAIOTCS MEePHOIUYECKH

3) yMeHbIIAIOTCs

4) He U3MEHSIOTCS

7. DIeMEeHTY ¢ NEeKTPOHHOM (hopmyitoit atoma 1522522p®3s23p® cooTBeTcTBYET hopMyIna
BBICIIIETO OKCH/IA

1) B2O3 2) AloO3 3) N2Os 4) P2Os

8. Tpu wactunpl Ne°, Na¥, F~ uMeror oauHakoBoe
1) maccoBoe unciio 2) YUCIIO HEUTPOHOB
3) 4YHCIIO DJIEKTPOHOB 4) Yucio MPOTOHOB

9. Yucno OHCPICTUUYCCKUX ypOBHCfI Yy atomMa, UMCOICTO 19 IIPOTOHOB
1) 3 2) 5 3) 4 4)2

10. Yucnio npoTOHOB, HEUTPOHOB U JIEKTPOHOB Y aTOMA C MOPSAKOBBIM HOMepoM 40
1) 40,91, 40

2) 40,51, 40

3) 20,51, 40

4) 40, 40, 40

11. Yucno nonypoBHEH Ha SHEPreTUYECKOM YPOBHE ONPEIEISET ... KBAHTOBOE YHCIIO
1) rmaBHOE 2) MarHMTHOE

3) opburansHoe 4) CHMHOBOE

12. MakcumaibHOE YMCIIO 3JIeKTPOHOB Ha f — moaypoBHe
1)8 2) 2 3) 10 4) 14

13. TlepemeHHYIO CTENEHb OKUCIIEHUS IPOSBIISET 3JIEMEHT C 3JIEKTPOHHON (popMyJIoit
1) ...3s%3p* 2)...4d'05g2
3)...3s23p° )..30d%04s2

14. DremeHT ¢ 2neKTpoHHOH Gopmymoii ..3523p83d1%4s24p® maxommTcs
1) 5 rpynmne, rmaBHOM NOATpyMIe

2) 5 rpynmne, noOOYHOM MOATpyIe

3) 7 rpynmne, I0O0YHOI MoArpyrIe

4) 7 rpynne, rIaBHOM HOATPYIINeE

15. Haumensb1ei sHeprueit HOHU3auu o0aaiaet

1) xanbuwmii 2) MBIIIBSIK 3) xpom 4) 6pom

16. Ycunenue KUCIOTHBIX CBOMCTB OKCHJIOB IIPOMCXOAUT B Py
1) P20s — SiO2 — Al203

2) MnO — MnO2 — Mn207

3) N205 — P205 — As205

4) Cr.07 — P20Os — AlO3

17. OcnabieHre OCHOBHBIX CBOMCTB THAPOKCHIOB IPOUCXOIUT B PSILY
1) Mn(OH)2 — Mn(OH)3z — Mn(OH)4
2) Al(OH)3 — Si(OH)s — NaOH
3) Ca(OH)2 — Sr(OH), — Ba(OH):
4) Ge(OH)s — Ga(OH)3 — Zn(OH)2



18. BO3MOKHOCTH HAaXOXKICHUS AIICKTPOHOB HAa OJIHOW OpOWTAIIN OMPEESIET ... KBAHTOBOE
YHCIIO

1) riaBHOE

2) MarHuTHOE

3) opOuTanpHOE

4) cniuHOBOE

19. 3apsin sapa atoma, umeroniero 21 ajgeMeHTapHy0 YacTHIly, paBEH
1) +7 2) +12 3) +21 4) +10

20. CpoiicTBa aTOMOB XMMHYECKHX 3JIEMEHTOB HAXOASTCS B TIEPUOJMUECKON 3aBUCUMOCTH OT
1) maccer atToma

2) Macchl sapa

3) uncna NpoOTOHOB

4) 3apspa sapa

21. Dnextponnas Gopmyna nona Cl” coBmagaer ¢ 3IeKTPOHHON (HopMyIoit
1) nona F~ 2) aroma Ar
3) aroma Na 4) uona Na*

22. HauOonpliee 3Ha4YCHNE SHEPTUU HOHU3AIMH y aTOMa
1) dTopa 2) kanus 3) a3orta 4) xpoma

23. DnexkTpoHHas (opmyna aTomMa Maprasia
1)...3s23p%4s%4p®

2)...3523p®3d*4s%4p?

3)...35%3p%3d%4s?

4)...3s?3p%3d%s?

24. 'a3000pa3HOe COETMHEHHE C BOJIOPOJIOM 00pa3yeT dJIEMEHT
1) Mn 2) Mo
3) As 4) V

25. Haubombmee 3Ha4eHUE 3IEKTPOOTPHUIIATSIIBHOCTH Y dJIEMEHTA
1) Be 2) O 3)N 4)C

26. Y aroma Maprasia Ha d-mogypoBHE HaXOAUTCS 3JIEKTPOHOB
1) 8 2) 10 3) 5 4) 2

27. HaumeHbli1ee CpOACTBO K DJIEKTPOHY Y aToMa

1)C 2) N 3)0 4) F

28. MakcumanbHOE YUCIIO0 3JIEKTPOHOB Ha 4-OM YHEPreTHYECKOM YPOBHE
1) 8 2) 18 3) 32 4) 2

29. HanmMeHee akTUBHBIM HEMETAJI MMEET 3HAUCHUE OTHOCHTEILHOM QJICKTPOOTPUIATCIIBHOCTH

paBHOE
1)22 2)10 3)235 4) 14

30. MakcumMamnbHas OJOXKUTENbHASL CTETICHh OKUCIICHHSI DJIEMEHTA PaBHA
1) HOMEpYy mepuoa

2) HOMEpy psaaa

3) HOMEpY IPyHIIBI



4) mopsIKOBOMY HOMEP



@ndigo

N21
I[OHOpHO'aKHGHTOpHBIﬁ MCXaHU3M 06paSOBaHI/I${ OHHOﬁ W3 KOBAJICHTHBIX CBSI3EH B MOJICKYJIC

(0IMH M3 BapUAHTOB TECTUPOBAHUS)

N2
I[Tnatuna (Pt™) nMeeT KOOPIMHALMOHHOE YHCIIO

1 {02

000

Ne3
DJIEMEHT IPYIIIbI HIEJT0YHO3EMETBHBIX METAJIOB
1 O crpoHIuit

2 O nuHK

3 O kagmuit

4 O Oepwunii

No4

[Tepokcum BOIopo/1a MPOSIBUTH MOYKET CBOMCTBA
1 () TOJBKO OKHCIUTEILHBIE

2 () ¥ OKHCIUTENS ¥ BOCCTAHOBUTEIS

3 () TOJIBKO BOCCTAHOBHTEJIS

4 () HM OKHMCIIUTENSI, HI BOCCTAHOBHTEIS

Ne5

CepHI/ICTaH KHCJIOTA IIPOABJIACT OKHUCIIMTCIIBHBIC CBOWMCTBA B pPCaKkununu
1) H,SO; + I, + H,O —»

2) H,SO; + H,S —

3) H,SO3; + KOH —

4) H,SOz;+ O, >

e]ole



4 a4

N26

DjeMeHT S IMPOABJIACT TOJIBKO BOCCTAHOBUTCIIBHBIC CBOICTBA B COCIUHCHUU
1) H,SO3

2) HoS

3) SO;

4) N&zSOg

A W N =
A W N B

elojele

Ne7

CtpoeHure BaJICHTHBIX 3JIEKTPOHHBIX CJIOEB d-3JIEMEHTOB
1) ‘1"1.5'1_2(‘1‘1 _ 'l}d 1-10

2 ﬂsindl—ll}
3) HS:T‘llD

4) nsi(n—1)d*®

ojolele)

No8

CreneHb OKHUCICHUS aTOMa XpoMa paBHa +3 B COCAMHCHUH. . .
1) CrO

2) CI’203

3) CrOs

4) HzCI’O4

0000

N29
Maccy BCIICCTBA, B3ATOI'O B KOJIMYCCTBEC 1 MOJIb, HAa3bIBAKOT ... Maccou

OTBeT:

No10
TuapOKCH MaTHUsS Maccoi ... cogepxkut 3,01-10% monekyn
1 o029r

2 005r

30112r



4 o4lr

Ne11

OIHOOCHOBHOM KHUCIIOTOM U3 MEPEUUCICHHBIX SIBIISCTCS

1 ¢ cepHas

2 (O oprodochopHas
3 (O xJopHas
4 (O yrompHasg

Ne12

Peakuueit HedTpanuzanuu SBiIseTCs. ..
A) Na20 + H2SO4 — NaxSO4 + H20
b) Ca(OH); + 2HBr = CaBr; + 2H>0
B) CO; + Ba(OH)2 = BaCO3z + H20
I') ZnO + 2KOH = K2Zn0O, + H20

O A
O b)
O 1)
on

N213

A W N =

Peakmus NaOH + HCI = oTHOCHTCS K THITY peaKkIuid
1 ¢ npucoenuHeHHs

2 (O 3aMelleHus

3 (O MOHHOTO OOMEHa

4 (O pasnoxxeHus

Ne14

Boanblit pacTBOp 11em04n OyJEeT pearuposars C ...
1 ¢ oxcugom yriepona (1)

2 () OKCHIOM aJIFOMUHMS

3 (O OKCHJIOM XKene3a

4 (O oxcumoM cepedpa

No15
Mertannuueckue cBoiicTBa HauboJsee BIPaXKEHbI Y

1 o Li

2 O Be

3 0B

4 o H

No16

XapakTepHOe XUMHUYECKOE CBOMCTBO BCEX METAJLJIOB
1 (O BoccTaHOBUTENBHAS

2 () OKHCIUTEIbHAS

... aKTUBHOCTb



3 {) OKHCIHUTEIbHO-BOCCTAHOBUTEIbHAA

Ne17

Kpatkoe moHHO-MOJNEKYJIIpHOE YpaBHEHUE THApon3a cyiabdara menu (I1) umeer
BU/T

a) Cu?+ HOH == Cu"+H"

6) Cu*2+ HOH === CuOH"+ H"*

B) Cu*?+ HOH === CuOH"+ H*

r) Cu?+ H,0 == Cu*?+ OH

1 oa

2 0O0

30O8B

4 0or

Ne18

[llenounas cpena B pacTBOPE COJIU
a) NaCl

6) N&zCOs

B) AICl;

r) KBr

elojele

A W N =

Nel9

OneMmeHT N IMPOABJIACT OKUCIINTCIIbHBIC 1 BOCCTAHOBHUTCIILHBIC CBOICTBA B
COCIMHECHUH

a) HNO3

6) NaNO;

B) NH;

F) N205

O a
{06
O s
Or

N220

OnemeHT Fe mposBiIsieT TOIbKO OKHUCIUTEIbHBIE CBOMCTBA B COCIUHEHUN
a) Fe(OH),

0)Fe

B) Na,FeO,

F) F€203

A W N =

1Da



00O

Ne21
Ywucio moiypoBHEH Ha SHEPTETHYSCKOM YPOBHE OIPEIEIISCT ... KBAHTOBOE YHCIIO
1 ¢ rmaBHOe

2 (O MarHUTHOE

3 & opbuTagpHOE

4 () cnuHOBOE

N222
Mertamnyeckne CBONCTBa HauboJiee BBIPAXKEHBI y aTOMa
1 O muTus

2 (O HaTpus

3 O kanmus

4 (O KampLus

5 (O MarHus

N°23

CnaObiM QJICKTPOJIUTOM B BOOIHOM pACTBOPC ABJIAACTCA
a) HzSO4

6) HzS

B) KOH

r) KCl

O
O
O
O

Ne24

D W N~
T m Oy o

HCC—)J’ICKTpOJ’II/ITaMI/I ABJIICTCA I1apa BCUICCTB

1 ¢ runpoxcun 6apus (p-p) ¥ a30THAS KUCITIOTA
2 (O yKCycHas KHcloTa U cyibdar HaTpus (p-p)
3 () STUJICHTIUKOIL (P-P) U METAHOI
4 (O 9TaHON U XJOPUA Kanblus (p-p)

Ne25

MaccoByro 1010 PaCTBOPEHHOTO BEIIECTBA PACCUYUTHIBAIOT IO (popmyIie

c=2

a) v
_ m{EemecEa)
6) mipacTEopa )

B) m=V-p



r) miEen(ecTea) = mipackEopa ) — m{H, O]

O
O
O
O

Ne26
Macca cepHoii kuciotsl B 500 M1 0,1 M pacTBopa paBHa

O 49r
O 98r
O 98r
O a9r

Ne27

A W N
T m O o

A W N B

VY ci10BUEM XUMUUYECKOTO PABHOBECUS SIBIISIETCSL PABEHCTBO

1 (O KOHIEHTpalUi UCXOAHBIX BEIIECTB U MPOTYKTOB PEAKIIUIMA

2 () CKOpoCTel nmpsAMor u oOpaTHOM peakIiuii

3 (O DHEPTHH UCXOJHBIX BEIIECTB M MPOIYKTOB PEAKITHA

4 (O 00bEeMOB, 3aHUMAEMBIX UCXOHBIMU BEIIECTBAMU U MPOAYKTAMU PEAKIUNA

Ne28
3aBUCUMOCTB CKOPOCTHU peakuuu V oT Temmneparypsl T (y — TemnepaTrypHblii
KO3((PUIIMEHT peaKIi) ONMChIBAET YPABHEHHE
a) V(T2)=V(T1)y
6) V(T2)=V(Te) v (T2-T1)

T.-T,

B) V(To)=V(Ty) 7"

e]ole

1
2
3

Ne29

XuMHUecKas CBS3b B XJIOPHJIC HATPHS
1 ¢ KoBajeHTHas NOJIApHAas

2 (O KOBaJICHTHAs HETIOJISPHAS

3 () uoHHasA

4 () IOHOPHO-aKIENTOPHAS

N230
CrocoOHOCTB AIEMEHTOB 7-A TPyHIbl K 00pa30BaHUIO0 KOBAJICHTHON CBSA3U
YBEITMYHUBAETCS B PSITY

a) Fz,C'z,Bl’z,Jz

6) J2,Br,,Cly, F,

B) J5,Cly,F,,Br,



W N =

O a
Oe6
O s
Temsbl pedeparoB (10KIa10B)
Ne
HaumenoBanue teM pedeparon
0/
1 [TonumepHble MaTepuabl B 3IE€KTPOTEXHUKE, UX BHUJIbI, COCTaB, CBOMCTBA.
2 Koppo3ust MeTajisioB 1 COBpEMEHHBIE CIIOCOOBI 3aLIUTHI OT HEE.
3 Buzpl TOIUINB, IPUMEHSIEMBIX B 3HEPIeTHKE
4 TexHu4ecKuil mporpecc U HKOJOTMUECKue MpoOIeMsbl
5 CoBpeMeHHBIE CITOCOOBI MOTYUEHHS] MEH JUIS DJIEKTPOTEXHUKU
6 AHTH(PU3BI U IPUMEHEHNE UX B TEXHUKE
7 CrneunanbHble TEXHUYECKUE KUKOCTH.
8 CoBpeMeHHbIE BU/Ibl aKKYMYJISITOPOB
9 DNEKTPOIUTUUECKHE CIIOCOOBI MOTYYEHUSI aTFOMUHUS
10 | XuMHYecKHe METO/Ibl 3alUThl METAIJIOB OT KOPPO3UHU
11 | HaHOTEXHOJOTuH B 3JIEKTPOHUKE U NIEKTPOTEXHUKE
12 | Bopa B ®HU3HHU YEJIOBEKA, TEXHUKE U CEIbCKOM XO03HMCTBE. DKOJIOTUS BOJIBI.
13 | Metobl BOJONIOATOTOBKH B DHEPIETUKE
14 | XeMOTpOHHMKA B DJIEKTPOHUKE.
15 | CpaBHuTENIbHAs XapaKTEPUCTHKA IIETOYHBIX M KMCIOTHBIX aKKYMYJIAITOPOB
16 | Mepsl Oe30macHOCTH MPH pabdoTe ¢ Pa3IMYHBIMU BUJAMU TOIUJIUB, aHTU(PHU30B,
CMa304YHBIMH MaTepHaAIaMU
17 | CnocoOsbl osydyeHus KHUIKUX BUJOB TOILUIUBA
18 | IIporekTopHas 3amuTa OT KOPPO3HH B DJIEKTPOTEXHHUKE.
19 | CBepXxnpoBOJHUKU Ha OCHOBE KPEMHUHOPraHUYECKUX COETMHEHUH.
20 | CnocoOsl papuHUPOBAHUS METAIIIIOB
21| Jlerkue KOHCTPYKLMOHHBIE MaTEpUaIbl HA OCHOBE aTIOMUHUS
22 CBepXIIpOBOJHUKHN HA OCHOBE CTEKJIOBOJIOKHA
23 | Hanomarepualibl B MAIIMHOCTPOECHUN
24 TonnuBHBIE 31€MEHTHI U 00JIaCTH UX MPUMEHEHUS
25| CoBpeMEHHbIE KOMIIAyH bl B MAIIMHOCTPOEHUH

TemMbl HAyYHBIX JUCKYCCHI (KPYTIJIBIX CTOJIOB)
Xumuyeckas cBsi3b. CTpoeHHe MOJICKYJI
1. KBaHTOBO-MeXaHMUYECKasi TeOpUs XUMHUYECKOM CBsS3M. MeToJ BaJeHTHBIX CBsI3EHl.
[Ipupona n MexaHNW3M BOSHUKHOBEHHS KOBAJIEHTHOM CBSI3H.
2.Buapl koBasieHTHOW cBsi3u. [lapamMeTpsl M CBOWCTBA KOBAJCHTHOM CBS3H: DHEPTHUSA,
JUIMHA, TIOJSIPHOCTB, MOJIIPU3YEMOCTD, HACHIIIIAEMOCTh, HAIIPABIEHHOCTD.
3.IlonsATHe 0 6 - U T — CBA3AX.
4. MexaHu3M 00pa3oBaHMs MOHHOM CBS3H, €€ CBOMCTBA.



S5.I1onsaTHe 06 M30MeEpHH.

6./loHOpHO-aKIIeNTOpHAS CBsI3b. MeXaHU3M ee 00pa30BaHMUS.
7.IlonaTue o BOAOPOAHOM CBA3U. MexaHu3M ee oOpa3oBaHMs.
8.IlonsTHE O METAIIINYECKOM CBA3U. MeXaHH3M €€ BOSHHMKHOBEHUS.
9.I1oHsTHE O CTENIEHH OKHMCIICHHUS.

10.Tuns! KpUCTATUTMYECKUX PELIETOK.

11.I'uGpuau3anyst aTOMHBIX OpOUTaJIEH.

12.T'eomeTpuyeckas CTpYKTypa MOJICKYI.

13.ITonsspHOCTH MOJIEKYII.

14.Buspl MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUSL.

Bonpochl u 3agaHusi 1J1s1 POBeAeHUs MPOMEKYTOYHOT0 KOHTPOJIs (K
3a4ery)

KOMnemeHI/ﬂ/lﬂ.' —  CIIOCOOHOCTBIO IIPpUMCHATDb COOTBCTCTBYIOH_II/II‘/‘I (bI/ISI/IKO'
MaTeMaTUYeCKUU arnmapar, METOAbI aHaJin3a U MOACIUPOBAHUA, TCOPCTUICCKOI'O n
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHMS IPU pemieHnn npodeccnonansHbix 3amad (OITK-2).

Bonpocuw k 3auemy

1.OcHOBHBIE TOHSATHS XUMHUHU: aTOM, MOJIEKYJIa, XMMHYECKUW D3JIEMEHT. BemiecTtBo, MOIb,
MOJIIPHAsl Macca, KBHUBAJICHT, MOJISIpHAst Macca SKBUBAJICHTOB.

2.CTerneHb JEKTPOIUTHYCCKON aucconranun. MakTopbl, BIMSIONMEC HA BEIWYUHY CTEICHU
muccorpanuy. CuibHbIE U ciiabble 37eKTpouThl. [IpuBeauTe npuMepsi.

Ilpakxmuueckue 3a0anus 051 NpoeedeHUsl 3aiema

1. HamumuTe ypaBHEHUS peakiMii, C MOMOIIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH CICTYIOIINE
npespaiienust:  Fe(OH)z—Fe(OH)2Cl—-FeOHClo—FeCls—Fe2(S04)s.

2. Hammmmre ypaBHEHHS AMCCOLMAIMK ciexyromux ekTpoiautoB: a) HiPOs; 6) NH4OH.
Jlonuiute ypaBHEHHE PEaKIMH, COCTABbTE K HeMy HOHHBIe ypaBHeHus:  CaCOs+ HCl—

Bonpocwt k 3auemy

1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUS MacChl M HDHEPTrUU
BemecTBa (coBpeMeHHass (OPMYyIHMPOBKA), 3aKOH IIOCTOSHCTBA COCTaBa XHMHUYECKHUX
coenuaenuit K. Ilpycrta, 3akoH kpatHbix otHomeHud (J[.JlanpToHa), 3aK0H OOBEMHBIX
otHomenuii (I'eii-JIroccaka), 3akoH ABOraJipo M CleICTBUE M3 3aKOHA, 3aKOH SKBUBAJICHTOB (VY.
Bomnnactona).

2. O0mas xapakTepuCTHKa METAJIOB, (U3NYECKUE CBOMCTBA. 3aBUCUMOCTh CBOWCTB METAJIIOB
OT WX TOJIOKeHWs B mnepuonuueckor cucreme JI. M. MenneneeBa BuyTrpeHHee cTpoeHue
MeTamioB. Maruuii. ®dusznueckue W XUMHYECKHE CBOWCTBA, COCAWHEHHMS, CIUIABBI,
UCIIOJIb30BAaHUE B TEXHUKE.

Ilpaxmuueckue 3a0anus 0151 NposedeHus 3a1ema

1. O0mue XMMHYECKHE CBOWCTBA METAJJIOB (COCTaBBTE ypaBHEHUS PEaKIUil HAa KOHKPETHBIX
pUMepax METaNIOB pa3HON aKTUBHOCTH).

2. Kakas macca, Kakoe KOJIIMYECTBO BEIIECTBA, KAKOE YHUCIO MOJIEKYJ, KaKoe KOJIHYECTBO
HKBUBAJICHTOB COOTBETCTBYET 00BhEMY KHuciopoaa 11,2 i (H. y.)?

Bonpocwt k 3auemy

1. Knaccuduxanuss HeopraHM4ECKHX COCTUHEHU.

2. PactBopbl. CriocoObI BEIpaXEHHS COCTaBa PaCTBOPOB: MOJISIpHAs, MOJIIpHAs KOHIICHTPALUs
9KBUBAJIEHTOB, MOJISUIBHOCTb, MACCOBAsl OIS, TUTP

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4uema



1. Berunciiure maccy xnopuaa skenesa (I111), aeodxomaumyro mst mpurotosierus 300 mur 0,01 u
pacTBopa.

2. OTHONIEHHWE METaJUIOB K pa3jIMYHbIM KHCIOTaM (COJISHOM, a30THOW B JO0OW cTaauu
pa3baBieHHs, CEpPHON KOHLEHTPUPOBAHHON M CEpHOW paz0aBIeHHOW) Ha MpHUMEpEe XKee3a U
ATIOMUHUSL.

Bonpocwt k 3auemy

1. Ilpuponnas Boma. Crtounble BOJbl. OCOOEHHOCTHM XHUMHYECKOIO COCTaBa MPUPOAHBIX H
CTOYHBIX BOJ. KECTKOCTb BOABI, €€ BUAbL. BogomoaroToBka.

2. [Ipotonno-uertponnas teopus J1./[. UBanenko u E.H. I'anmona. KBanToBsIe uncna.
JIBoiicTBeHHAs pUpoaa MEeKTpoHa. CiocoObI H300paKEHUsT SIEKTPOHHOU CTPYKTYPHI aTOMOB
3JIEMEHTOB.

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.0Onumrre XMMUYECKHE CBOMCTBA OKCHJIa KalbIHs, okcuaa kpemuus (I1V) u okcuaa nuHka.

2. Paccunraiite Maccy TUAPOKCUIA HATPUS U MacCy BOJbI, HEOOXOAUMYIO JIJIsi IPUTOTOBJICHHUS
500 r 5 % wmoromiero pactBopa.

Bonpocwt k 3auemy

1. Amomunuii. @U3nUecKrue 1 XUMHYECKHE CBOMCTBA, €r0 COSMHEHHSI, CIUIABbI, UCTI0JIh30BAHUE
B TEXHUKE. AMPOTEPHOCTh OKCHJIOB M THIIPOKCUIOB aJTFOMUHHSL.

2. luccornmanus Bonabl. MloHHOE mpom3BeacHUe BOAbl. Bomopoanbiii moka3atenb. CiocoObl ero
OTIpeieNIeHusI.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema
1. Metogom »siekTpoHHOro OamaHca moadepuTe KOIPPUIMEHTHI, YKKUTE OKHUCIHTENIb M
BOCCTAQHOBHUTEIb B PEAKIMAX:

Zn + HNO3(kon1)—Zn(NO3)2 + NO2 + H20;

Fe(OH)2 + Oz + H2O—Fe(OH)3;
2. BbIYHCINTE KOHIIEHTPAIMIO HOHOB BOJIOPOJA ¥ TUAPOKCU HOHOB, eciu pH pacTBopa paBen
10.

Bonpocul k 3auemy

1. CgoiicTBa pacTBOpoB He31eKTpoauToB. OcMoc. 3akoHbl Bant-I'odda u Payns.

2. Metannsl 1 HEMETaJIbl, UX MOJIOKEHHE B Mepuoaudeckoil cucreme. OCHOBHBIE CBOWMCTBa
AJIEMEHTOB — AaTOMHBIA pPaJuyC, OJHEPrus HWOHU3ALUHUH, CPOACTBO K DJJIEKTPOHY H
ANEKTPOOTPULATEIBHOCTD, BO3MOKHBIE CTEIEHU OKHCIJICHUS, OKHCIIUTENIBHO-
BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB. VI3MEHEHHE CBOWCTB 3JEMEHTOB B MEPUOAAX H
rpynnax. OOmieHay4HOe 3HauYeHWE TMEePUOJUYECKOr0 3aKOHA M TIEPUOJAMYECKON CHCTEMBI
xuMmudeckux sneMenToB Jl.M.MeHnneneena.

Ipaxmuueckue 3a0arnus 0151 NposedeHUs 3a1ema

1. PaccumTaiiTe Maccy rameHol W3BECTH, HEOOXOIUMOM ISl yCTpaHEHUS BPEMEHHOM JKeCTKOCTH
B OJIHOM KyOMYECKOM METpPEe BOJIbI, €CIIN KECTKOCTh BoAbI 7 XK.

2. Paccunraiite pH pedHoi BOJIBI, €CIIM KOHIIEHTPAITUU THIPOKCH/I-HOHOB B HEH 10° MOJ'IB/)IMS.

BOI’lpOCbl K 3auemy

1.Kucnotsl, ocHOBaHuUs, colu U amdoTepHbie coenuHenus B ceete TOJ[. HeoOpatumplie peakuuu
MOHHOTO 0OMEHA, X THIIHI.

2. Tumel XUMHYECKOM CBS3M: KOBaJEHTHAsA, HMOHHAs, MeTayuiMdeckas. PaOotel Jlpromca,
I'eiitnepa, JIonnona, IlosvHra v Ap. B y4UeHUH 0 XUMUYECKOU CBsI3U. MIoHHAas CBs3b, €€ pupoa,
HMOHHBIE KpHCTaLIbl. KprcTayuinueckre BemecTBa ¢ HOHHOM PeIIeTKOM, UX CBOMCTBA.



Ipaxmuueckue 3a0anus 0151 NposedeHusl 3a1ema

1. Tlpu kakoi Temreparype 3amep3aeT pactBop, coaepkammii 1000 r raunepuna Ca3Hs(OH)s u
2000 r Boxml.

2. HanwumumTe ypaBHEHHS PEaKIHil, C MOMOIIbI0 KOTOPHIX MOYKHO OCYIIECTBUTH CIICAYIOIINC
npespamieaust: Zn—ZnS0s—Zn(OH),—(ZnOH)3POs—Zn3(POs4)2, & peakmusM oOMEHa
COCTaBbTE MOHHBIC YPABHEHHUS, K OKHUCIHTEIbHO-BOCCTAHOBUTEILHBIM PCAKIUSIM — YPABHCHHS
9IIEKTPOHHOTO GasaHca.

Bonpocur k 3auemy

1. KoBaneHtHas cBsi3b, €€ MpUPOJa M MeXaHU3M 00pa3zoBaHUs. MeToj BaJIGHTHBIX CBA3CH.
Crioco0bl n300pakeHHsI KOBAJICHTHBIX CBSI3EH, CBOMCTBA KOBAJICHTHBIX CBS3CH: JUIMHA, YHEPTHS,
HACBILIIEHHOCTh, HANpaBlIeHHOCTh. [loHATHE O TMOpHUIM3aLMK aTOMHBIX opOuTaneil. 6 u T —
CBsI3U. Pa3HOBUIHOCTH KOBAJICHTHOM CBSA3U — HEMOJSIpHAs, MOJSIPHAs, JOHOPHO-aKL[ENTOPHAs.

2. Kommnekcuple coenunenus KC. Koopaunnanmonnas teopust BepHepa. MeToapl moixydeHus
KC. BuyTpeHHss U BHELIHSS KOOpAUHAIIMOHHBIE cpepbl KoMmIieKkcoB. CTpyKTypa BHYTpEHHEH
KoopAuHAMOHHOW ceprl. LleHTpasbHBIII aTOM - KOMIUIEKCOOOpA3oBaTeNb, JIUTAHIIBI,
KOOPJAMHALIMOHHOE YUCJIO, 3apsi] KOMIUIEKCHOTO MOHA. XUMHUYECKas CBSI3b B KOOPAMHALMOHHBIX
COeIMHEHUAX. THIMbl KOMIUJIEKCHBIX COEIUHEHMH. 3HayeHHE KOMIUIEKCHBIX COEIMHEHUN B
XUMHUH, OMOJIOTHH, CETHCKOM XO031CTBE U TEXHUKE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. HanumuTe ypaBHEHUs peakLiid, C IOMOILBIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEAYIOLINE

2. CtpoeHue npoCTeHIInX MOJIEKYJ, MOISIpHOCTh MoJiekysl Ha pumepe CO2 u NHa.

Bonpocuw k 3auemy
1.CunbHble QJICKTPOJIUTEI, UX AUCCOLUALINAA. CocTosiHHE CHIIBLHBIX SJICKTPOJIMTOB B pacTBOpaXx,

AKTUBHOCTb U KO3 (DULIMEHT aKTUBHOCTH HOHOB.

2. O0mme cBeIeHUS O pacTBopax. THITBI pacTBOPOB. PacTBOPUMOCTH BEMIECTB. 3aBHCUMOCTH
pPacTBOPUMOCTH OT NMPHUPOJIbI U CBONCTB PACTBOPUTEIIS U PACTBOPEHHOTO BEIIECTBA.
Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3a1iema

1. Ilpu3Haku mnpakTUYECKOro NpoTeKaHUs peakuuil oOMeHa. CocTaBbT€ MOJEKYJISAPHBIE H
VMOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKIINI B3aUMOJIEHCTBHUS B PACTBOPAX MEKIY:

Cr(OH)z u KOH —; FeSOs u (NH4)2 S —;
2. YKaKHUTe MPOIYKTHI PEaKIHii © METOIOM BIIEKTPOHHOTO Oananca noadepure ko3 HUIHSHTHI:
Fe+Clo— ?;

Hg + HNO3 (pa36.)—Hg(NOs)2 + ? + H20.

BOI’lpOCbl K 3auemy

1. T'anpBaHOKOPPO3WsI, IPUUMHBI €€ BO3HHKHOBEeHHs. Koppo3us crutaBa amiOMUHUS U MEAH B
pasnnuHbIX cpenax. IlpuBeauTe cxembl. YKaXuTe NEPBUYHBIE M BTOPHYHBIE IPOIECCHI,
MPOAYKTBHI KOPPO3UHU.

2. Atomusie sipa. Mx cocras.M3oronsl. M300apel. KBanToBbIe uncia. COCTOSHUE DJIEKTPOHOB B

aTome.
Ilpaxmuueckue 3a0anus 0151 nposederus 3aiema

1. CoctaBbTe ypaBHEHUS COOTBETCTBYIOMIUX XUMHUYECKUX PEAKIIUN YCTPAHSHHS Pa3TUIHBIX
BHJIOB JKECTKOCTH BOJIbI, IPUMEHSEMBIX B BOJIOIOOTOBKE.
2. Beruuciure maccy comu MgSO47H20 u maccy Bojabl, HEOOXOAUMBIE IS MIPUTOTOBICHUS

500r pactBopa ¢ maccoBoit noneit MgSO4 12 %.

Bonpocur k 3auemy



1. Bopa kak pacTBopuTesb. BpeMeHHas M TOCTOSIHHASI )KECTKOCTh BOJIbI. CITOCOOHI e
YCTpaHEHHSI.

2. Kak u3MeHseTcs BOCCTaHOBHUTENIbHAS aKTUBHOCTH MeTauioB |I-A I'IOI[prr[HI)I?
Kaxk n3meHseTcss OCHOBHOM XapaKTCP OKCUAOB U THAPOKCHUAOB 3TUX METaJIOB?

Ilpaxmuueckue 3a0anus 0151 NpoeedeHusl 3aiema
1. Onpenenure 3apsii BHYTpEHHEH KOOPAMHAIIMOHHOW cdepbl M cocTaBbTe (OPMYIBI ABYX
BC€IICCTB, B KOTOPBIC OHa BXOOUT. OHpeHeHI/ITC KOOPAUHAIIUOHHOC YuUCIIo0
KOMHJ’ICKCOO6paSOBaTCJ'I5E

[Co%*(NH3)2(NO2)4].
Hammmure BBIPAXKCHUC OJId KOHCTAHTBI JUCCOIIUALIUN (HeCTOﬁKOCTH) KOMIIJICKCHOI'O MOHA.

2.Hanummure MonieKyJsipHble U MOHHBIC YPAaBHEHUSI PEaKIIUU TUIPOIHN3a COJICH:
a) NHsCH3COO; 6) (NHa)2S.

Bonpocuwl k 3auemy

1.0OcHOBHBIE  IOJIOKEHUS TCOPpUHU BHeKTpOHHTquCKOﬁ JUucconuanmuu C. AppeHHyca.
IMuaparanus u quccormanus. IoHHbIe paBHEHHS pEeaKITUi.

2. OKHUCINTEIBHO-BOCCTAHOBUTEIBLHEIE pCaKluu. Tuner OBP. Bakneillnne OKUCIUTEIH H
BOCCTaHOBUTENHU. OTBET MOTUBUPYHTE C TOUKHU 3PEHUS CTPOECHHUS ATOMOB.

Ilpakxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1. HanummuTe 371eKTpoHHbIE hopMyIIsl aToMoB Fe u Se u cooTsercTByrommx HoHos: Fe®*, Se?.

2. Hanumumre GopmMyIibl CIeAYOUUX COJIEH:
a) cynabdaTa KaJablus;
0) xJ0pUIa TUIPOKCOATIOMUHUS;
B) TUIpoKapOoOHaTa Kaus;
r) hocdarta aMmMoHuS;
1) cyabdaTa HATpus;
e) nuruapodocdara maraus.

Bonpocwi k 3auemy

1. luccormanus Bojabl. loHHOE mTpou3BeieHne BoAbl. Boaopoaublit mokasarens (PH), MeToab
€ro ONpeeNeHus.
2.IlapameTpsl W CBOWCTBa THUIIOB XMMHUYECKHX cCBsi3eil. CTeneHb OKHUCIEHHs. BaleHTHOCTh

AIIEMEHTOB. AMOpP(pHOE U KpPUCTAINIMYECKOE COCTOSHUE BEIIeCTBA. XHMHUYECKas CBs3b B
TBEPJIBIX TeJIaX. XUMHUECKas CBS3b B MOJYIPOBOIHUKAX U JUIICKTPHUKAX.

Ipaxmuueckue 3a0arnusi 0151 NposedeHUsl 3a4ema

1.0Onpenenute MOJSIPHYIO KOHLEHTPAIMIO PacTBOPA, MOJIYyY€HHOTO IIPU pacTBOPEHUH Cynbdara
HaTpusa Maccoi 42,6 r B Boze maccoii 300 r, eciu INIOTHOCTH IIOJYYEHHOIO pacTBopa pasHa 1,12
r/em’,

2. Ilpu kakoiil Temreparype OyaeT KUIeTh pacTBOP, COCTOSIIUN U3 OJTHOTO JINTPa STUIOBOTO
crmpta p = 0,8 T/cM° ¥ OTHOTO JIUTPA BOJIBI.

Komnemenyusi: — cnocoGHOCTBIO  NMPUMEHSTH  COOTBETCTBYIONIMN  (DH3UKO-
MaTeMaTHYeCKHi amnmapar, METOAbl aHalIh3a W MOACIIHMPOBAHUA, TCOPETHYECKOIO U
9KCIIEPUMEHTAIBHOTO MCCIIE0OBAHMS ITPH PellieHrH mpodeccnonanbubix 3amau (OITK-2).

JIeMOHCTpHpYET MOHUMaHNe (PU3NICSCKUX SBJICHUN U IPUMCHSCT 3aKOHBI MEXaHHUKH,
TEPMOJIMHAMHMKH, dJIeKTpuyecTBa U Maraetusma (OITK-2.5).



Bonpocwt k 3auemy

1.Karonnble 1 aHO/IHBIE MOKPBITUSA. [IpOAYKTHI 37IEKTPOXMMHUUECKON KOPPO3HUH.

2. T'anpBaHWYECKUH TIONYdJIEMEHT, TajlbBaHWMYECKUH djeMeHT Tumna Jlanmdnsa-SAkodu, ero
ycrpoiictBo. YpaBHenue Hepuera. Hanpsxenue I'D, ero usmepenue.

Ipaxmuueckue 3a0anus 051 NposedeHus 3a1ema

1. Koppo3ust XpOMHPOBAHHOT'O JKeJie3a IIPH HAPYIICHUH LEJIOCTHOCTH IMTOKPBITUS B HEHUTpATbHOM
Cpele U KUCIIOM.

2. Hammmwure BBIPAKCHUC KOHCTAHTbl XHUMHWYCCKOI'O paBHOBECHUA I CICAYIOIIHUX peaKuHﬁ:
Fe203(x)+3CO(1) <> 2Fe(k)+3CO2(T); No(r)+3H2(1) > 2NH3(r). B kakom HampaBieHUH
CMCIIACTCA PABHOBCCHC B JAHHBIX CHUCTEMax a) npu YyBCIMYCHUU KOHICHTpAUWU HCXOIAHBIX
BEIeCTB; 0) YBEJIUYCHUH JABJICHUS B CHCTeMax ?

Bonpocut k 3auemy

1.Dueprernyeckne 3PQPEKThl XUMUYECKHX peakiuil. BHYTpPEHHSSI SHEpPrus W DHTAIBIHUSL
oOpa3oBaHus XxuMu4eckux coequHenuit. Tepmoxumus. [lepBoe Hayano TepMOIUHAMUKU. 3aKOH
I'ecca, cneacTBus U3 3aKOHA, €r0 3HAYEHHUE U IPUMEHEHUE.

2. 3ammTa METaioB OT KOppo3uu. Pa3inuunblie BUIbI MOKPBITU. [IpoTexkTopHas 3amura.
Karonnas 3amura. UHTrHOUTOPBI KOPPO3UH.

Ipaxmuueckue 3a0anus 051 nposedeHUs 3a4ema

1.Koppo3ust ny»KEeHOTO Kejie3a B pa3InyHbIX cpeiax (HEeUTpaabHOMH, KUCION M CIa00IIeTI0YHOH )
C HAPYHICHHBIM IMOKPBITUCM

2. Kakune MMpoHeCChl IMPOTCKAKOT Ha JJICKTPOAdX B I'aJIbBAHUYCCKOM J3JICMCHTC, 06pa3OBaHHOM
anexktpogamu Cu/Cu?* u Hg/HQ?*? Vkakute SNMEKTpOR - BOCCTAHOBHTENb M OJNEKTPON —
OKHNCJIIUTCIIb.

Bonpocwt k 3auemy

1. MonsipHas TemnoTa CropaHus, ee IpUMEHEHUE B SJHEPIETHKE.

2. Bropoe Hauaso TEpMOAMHAMUKH. DHTpPONUS U €€ M3MEHEHHE B XHMHUYECKHX MpPOILECcCaXx.
Oneprus ['n66ca. YcinoBue caMONpOU3BOJIIBHOIO NMPOTEKAHUS XMMUYECKUX peakuuil. Pacuers
U3MEHEHUH SHTPONMM U dHepruu I'mb0ca Juid ompenesieHUs HAIpaBICHHOCTU MPOTEKAHUS
XMMHYECKHX IPOLIECCOB.

Ilpaxmuueckue 3a0anus 051 nposedeHusl 3aiema

1. Koppo3us cruiaBa adroMuUHUS M MeIU B pa3iuuHbIX cpenax. [lpuBeaure cxembl. YKaxuTe
NIEPBUYHBIE U BTOPUYHBIE IIPOLIECCHI, IIPOLYKTHI KOPPO3UH.

2. BausiHue KaTanm3aToOpoB Ha CKOPOCTh XMMHYECKHX peakiuii. [ OMOTeHHBIN U TeTepOoreHHbIN
Katanu3. MexaHM3M JEHCTBUS KaTaau3aTopoB B IOMOIE€HHOM M TE€TEPOr€HHOM KaTalu3ax.
WMHruburopsl 1 IpoOMOTOPHI B KaTalus3e.

BOI’ZpOCbl K 3auemy

1.CxopocTb XUMHUYECKUX peaKLuil U e€ 3aBUCMMOCTh OT KOHILIEHTPAILlMH U TEMIIepaTypbl. 3aKOH
neiictByromux macc K. I'ynpa0epra u I1. Baare. KoncranTta ckopocTy XUMHUYECKOH peakluu, ee
¢usnueckuit cmpici. 3akoH Bant-T'odda. Dneprus akruBanmu.

2. Dueprerndeckne 3((EKTbl XUMUYECKHX peakuii. BHYTpeHHssT SHEprusi W OSHTAIBITUS
00pa3oBaHus XUMHYECKHX coelnHeHUN. Tepmoxumusi. IlepBoe Hauano TepMOAMHAMHUKH. 3aKOH
I'ecca, ceacTBHs U3 3aKOHA, €T0 3HAYECHUE U IPUMECHEHHE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a4uema
1. CocraBpTe cXxeMy KOPpPO3HHM XPOMHUPOBAHHOIO U HUKEIMPOBAHHOTIO XKEJle3a € HapyLIEHUSIMHU
MOKPBITUI MPH KOHTAKTE C BOJOM.



2. Paccuuraiite TEIIOTY CrOpaHus MPOIMaHa M KOJIMYECTBO TEIUIOTHI MPU CTOPAHUH 1M IpoIliaHa
(H.y.)

Bonpocu k 3auemy
1.Bropoe Hauano TEpMOJMHAMUKU. DHTPONMS U €€ HU3MEHEHUE B XUMHUYECKHX IPOLECCax.
Oneprusi ['m60ca. YcinoBre camMONpPOU3BOJILHOTO MPOTEKAHUSI XMMHUYECKUX peakiui. Pacdersl
U3MEHEHUH SHTponuM W dSHepruu ['mbOca s ompenesreHus] HANpaBICHHOCTH MPOTEKAHUS
XUMHYECKHUX MPOIECCOB.
2. DJEKTPO- ¥ MPOTEKTOPHAS 3AIUTHl METAJUIOB OT KOPpOo3uu. CXeMBI, JJIEKTPOHHBIE YPaBHEHUS
npoueccoB. Kakoil meramn menecoodOpasHee BpIOpaTh B KayecTBE HPOTEKTOpa JUIS 3aIIUTHI
COOPYXKEHUI, BO3BOJUMBIX B MOPCKO BoJE?
Ipaxmuueckue 3a0anus 051 NposedeHus 3a1ema
1. Kakue mporeccsl MPOTEKAIOT MPH 3SIEKTPOKOPPO3UH CBUHIIOBBIX 000J0YEK Kabemns MmoA
JENCTBUEM 3JIEKTPUUECKOTO TOKa?
2. a) HaNMIIWUTE KHHETUYECKHE YpPaBHEHUS CKOPOCTEH MPsSMOM peakiuu, OOpaTHOM peakiuu U
BBIPa)KEHUE KOHCTAHTHI PABHOBECHS;

Cpagur) + 2N20r)y—>CO2r) + 2Nz AH = -558,0 x]JIx
0) ompenenauTe, B KaKyl0 CTOPOHY CMECTUTCS XUMHUYECKOE PABHOBECHE IPU YBEIMUYEHUU
KOHIICHTPAllMM TE€PBOTO HMCXOJHOTO BEIIECTBA, IOBBIIICHUHA TEMIIEPATyphl M YBEIUYCHUH
JaBJICHHUSL.

Bonpocwt k 3auemy

1.Oneprus ['nb6ca u ee cBsA3b ¢ 3HTANBIUEH U SHTponUel. TpeTbe Hauaa0 TEPMOJUHAMUKH.
[Touemy HEBO3MOKEH BEUHBIN JBUTATEND?

2. ITlonstTe 00 »HNEKTPOAAaX W 3JEKTPOJIHBIX NoTeHHManax. CraHAapTHBIA BOJOPOIHBIN
ANEKTpoA. Psa  cTaHmapTHBIX — DJIGKTPOJHBIX  MOTEHIMANOB.  YpaBHeHue  HepHcra.
["anpBaHUYECKHE HIIEMEHTHI.

Ilpaxmuueckue 3a0anus 0151 nposedeHusl 3aiema

1.CoctaBpTe ypaBHEHMsSI peakUUil TMPOLECCOB, MPOUCXOMALIUX MPU AJIEKTPOKOPPO3UHU
TpyOOIIpOBOJIa MO/ IeUCTBUEM OTYKIAOIINX TOKOB.

2. CocraBbTe YpaBHEHUS] XUMHUUYECKUX MPOLECCOB, MPOTEKAIOIIUX MPH 3JIEKTPOJIU3E PACIIaBOB
NaOH u NiCl2 ¢ uHepTHBIME dIIEKTPOIAMH.

Bonpocuwl k 3auemy

I.BI/I,Z[BI XUMHUUYCCKUX UCTOYHHUKOB BHCKTpI/I‘IeCKOI\/'I OHCPIUuun: NCPBUYHBIC 3JICMCHTLI, BTOPUYHBIC
DJIEMEHTHI, TOIIJIMBHBIC 3JICMEHTHI.

2. MC,Z[HOC H3JCJIINEC ITOKPBITO HUKCIICM. BYI[CT JIX COXPAHCHO 3alllUTHOC HeﬁCTBHe HHKECJIA I10CIIE

HOBPEXJICHHUS TOBEPXHOCTHU?

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1iema

1.BplunicnuTe MOTEHIMAN BOJOPOJHOTO 3JEKTPOJia, HMOTPY:KEHHOro B pacTBop, pH koTtoporo
paBeH 3.

2. CocTaBbTe ypaBHEHHsI AJIEKTPOJHBIX MPOLECCOB, MPOTEKAIOMIUX TP 3IEKTPOIU3E BOAHOIO
pactBopa xjiopuna xenesa (I1I) ¢ yronsHsIM aHOZOM.

Bonpocw k 3auemy

1.Koppo3usi TEXHMUECKOro XKejle3a B PA3IMUHBIX CPeJax M METOJbI 3aIIUTHI €r0 OT KOPPO3HH.
Coenunenus xenes3a. CrutaBel xkene3a. UyryH u cralib.

2. B kakoM cOCTOSIHUU (B KPHCTAJIMYECKOM MJIHM MapooOpa3HOM) 3HTponus 1 Moib BemecTBa



OoJbiie Ipu ToM ke Temmneparype? OTBET MOTUBUPYHTE.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3aiema

1.. OnpenenuTs TEIIOTY 0Opa30BaHUN METaHa, €CJIM TEIUIOTAa €r0 CropaHus

AHcrop.(CHa(r)) = -890,964 k/Ix/mounb. Terots! cropanust H 1 C cOOTBETCTBEHHO PaBHBI:
AHcrop.(Ha2(r)) = -286,043 k/Ix/mMonb, @ AHerop.(Carpagun) = -353,796 xJI/MoJ1b.

2. Ilpsimast unm obpaTHasi peakuus OyeT MpoTeKaTh MPU CTAaHAAPTHBIX YCIOBUSIX B CUCTEME!

CHar) + CO2r) == 2COq) + 2Har)
OTBET MOTHBUPYHTE COOTBETCTBYIOIMMH PACUETAMH.

Bonpocwi k 3auemy

1. KaTOI[HBIe W aHOAHBLIC IMOKPBITUA JIA 3alllUThl MCTAJJIOB OT KOPPO3HWMHM B CTATHUCCKHUX U
AUHAMHUYCCKUX YCIIOBUAX. CocTaBbTe CXEMY KOPppPO3HUH XPOMHUPOBAHHOI'O U HHUKCINUPOBAHHOI'O
JKene3a ¢ HapyUIEHUSIMU ITOKPBITUN IIPU KOHTAKTE C BOJIOM.

2. Kakne CJICACTBHUA M3 3aKOHa I'.. T'ecca BHI 3HACTC, U KAKOC IMPAKTHUYCCKOC 3HAUCHHUC OHU
UMeroT?

Ipaxmuueckue 3a0anus 0151 NposedeHUs 3a4ema

1.Kakue xumuyeckue mpoueCChbl IPOTCKAKOT HA JJCKTPOAax IIpU 3apdaIKC H pPa3psaake
CBHUHIIOBOI'O aKKYMy.]'IHTopa?

2. CocraBbTe CXCMY IIPOLECCOB, MPOUCXOAAINX Ha MCIHBIX J3JICKTPOAAX, IPH IJICKTPOJIN3C

BOJIHOTO pacTBopa cynbdara meau (I1).

Bonpocwt k 3auemy

1.Katanus. Teopust roMOT€HHOTO KaTanu3a. Teopusi reTeporeHHOTo KaTaausa.

2. ChopmynupyiiTe W HaNUIIATE MATEeMATHYECKOE BBIpaKeHHWE | 3aKOoHA TEPMOIUHAMHUKH,
yKa3aB (pU3NYECKUIl CMBICT BXOAAIINX B HETO BEITHYHH.

Ilpaxmuueckue 3a0anus 0151 NposedeHusl 3a1ema

1. Dnextponmu3 pactBopa K2SOs mpoBommmm mpu cuie Toka SA B Teuenne 3 4. CocraBbTe
SJICKTPOHHBLIC YPABHCHUS NPOHCCCOB, MPOUCXOAAIINX Ha JJICKTPOaax. Kakas macca BOABI IIpU
ATOM PAa3JI0KUIIACh, U YEMY paBeH 00bEM Ira3oB (H. y.), BBIJCIUBIINXCS HA KaTo/e, aHOe?

2. TemmepaTypHbIi KO3(Q(UIMEHT CKOPOCTH HEKOTOPOW peakiuu paseH 2,3. Bo ckombko pas
YBEJTUYHUTCS CKOPOCTh 3TOM peaKIuu, €ClI MOBBICUThH TEMIIEpPATypy Ha 25 rpaaycoB?

Bonpocul k 3auery

1. Kakue peakuuu Ha3bIBalOTCS 0OpaTUMbIMH U HeoOpaTuMbiMu? IlpuBeanTe mpumMepsl TaKux
peakumii. UTo Takoe XUMHUYECKOE PABHOBECUE M TIOYEMY OHO HA3bIBAECTCS TMHAMHYECKUM?

2. Hanummre MatemaTtudeckoe BblpakeHHe I[-3akOHAa TepMOAMHAMHUKHU A HEOOPAaTUMOIo U
00paTUMOTO MPOIIECCOB, YKa3aB (PU3NUECKUN CMBICI BXOSAIINX B HETO BETUYHH.
Ipaxmuueckue 3a0anus 0151 nposedeHUsl 3a4ema

1.Toxk cuinoii 2,5A, mpoxo/s uepe3 pacTBop 1ekTpoianTa 3a 30 MUH. BbIIENSET U3 pacTBopa 2,77
r metajuia. Haiinure MoJsIpHYIO Maccy SKBUBAJIEHTA METAJLIA.

2. CocTaBbTe CXEMBI JIBYX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX IMHK - OTPHULATEIBHBIN dJIEKTPOJI, B
JIpYroM — TMOJOXUTeNbHbIN. [IpuBenuTe >M€KTPOHHBIE YPABHEHMSI AHOAHOTO U KaTOAHOIO
MIPOLIECCOB.

Bonpocwi k 3auery
1.HampaBiieHHOCTB IpoLIecCcOB B IpUpoJie. BTopoil 3aKk0H TepMOJUHAMUKHY.
2. ®akTopsl, BIUAIOLIME HA aKTUBHOCTb KaTaJIN3aTOPOB XMMUYECKUX PEaKIHi.

Ipaxmuueckue 3a0anus 015 nposedenus 3auema



1. Kakme mpomeccsl NPOTEKAIOT MNP KOPPO3MM TEXHUYECKOTo XKeje3a B aTMOC(EepHBIX
ycnoBuax? CocTaBbTe JIEKTPOHHBIC YPaBHEHHS STUX MPOIIECCOB.

2. Kak Bmmsier pH cpeapl Ha ckopocTh Koppos3uu keneza u nuHka? Ilowemy? CocraBbTe
YPaBHEHHSI COOTBETCTBYIOIINX MTPOIECCOB.

7.4 Meroauueckne MaTepuayibl, OINpeaesiiOmIie  MPOUEAYPbI
OLICHUBAHUSA 3HAHWI, YMEHHI, HABBIKOB XapPaKTepPHU3YKOIUUX 3Talbl
(popmMupoBaHus KOMIIETEHIUI

Jlokanvnoiti  Hopmamusnvii akm yHusepcumema Iln  Kyol'AY 2.5.1
«Tekywuu  xoHmponb  ycnesaemocmu U — NPOMENCYMOYHAs — ammecmayus
00yYarWuUxcay.

Keiic-3a0anun

Pezynomam evinonnenus xeuc-3a0anus oyeHU8aemcs ¢ y4emom caeoyiouux
Kpumepues:
— NOAHOMA NPOPAbOMKU CUMYAYUU,
— NOJHOMA BbINOJIHEHUSL 3A0AHUSL,
— HOBU3HA U HEOPOUHAPHOCHb NPeOCMABIeHHO20 MAMePUAIa U peuleHuil;
— NepCneKmMuBHOCMb U YHUBEPCATIbHOCb PEeULeHULL,
— YMeHUe apeyMeHmupo8ano 060CHO8aMb 8bIOPAHHBIU BAPUAHM PeULeHUSL.
Ecnu pezynomam evinonnenus Ketic-3a0anus coomeemcmayem 0003HAUeHHOMY
Kpumepuro CmyoeHmy npuceausaemcs oOuH 0ann (3a Kaxcolii kpumepuil no 1
banny).
Ouenka «omauunoy» — npu Habope 8 5 6anNn08.
Ouenka «xopowio) — npu nabope 6 4 banna.
Ouyenka «yooeiemeopumesibHo) — npu Habope 8 3 baja.
Ouenka «neyooenemeopumenvHo» — npu Habope 6 2 bana.

Tecmoesuie 3a0anusn
OyeHKa «OMAUYHO» BbICMABIAEMC NPU YCA08UU NPABUTLHO20 OMBEema
cmyoenma He menee yem Ha 85 % mecmoswlx 3a0aHull.
Oyenka «xopouio» 8vblCmasisiemcs npu yCio8u NPAsUIbHO20 OMeEema CmyoeHma
He menee uem Ha 70 % mecmosublx 3a0aHull.
OyeHka «y0061emeopumebHo» 8blCMAGIIAeMCs NPU YCl08UU NPABUILHO2O
omeema cmyoenma He menee yem Ha 51 %.
OyeHnka «HeY0061emEOPUMENIbHOY 8bICMABIAENCS NPU YCI08UU NPABUTLHO20
omeema cmyoenma meree yem Ha 50 % mecmoswix 3a0aHull.

Kpumepuu oyenxu yuacmusn ¢ ouckyccuu:

Oyenueaemcs 3HaHue mamepuanda, CnocobHocmv K e20 0000ueHur,
KpUMU4eCcKomMy OCMbBICIEHUIO, CUCEeMAamU3ayuu, yMeHue aHaiu3uposams J102UKy
paccyscoenHuti U 8bICKA3bIGAHUN. HABLIKU NYOIUYHOU peuu, apeyMeHmayuu,
8e0eHUsl OUCKYCCUU U NOJIeMUKU, KPUMUYECKO20 80CHPUSMUS UHDOpMayUU.

Oyenka «OmMAUYHO» CMABUMCS, eClU: CMYOeHm NOJIHO YC8OUN Y4eOHblll
mamepuan.  Ilpossensem  Hagviku  aumanuza, 0000weHUs,  KPUMUYECKO20
ocmbICIeHUs, NYOIUYHOU pedu, apeyMeHmayuu, 6e0enus OUCKYCCUU U NOAeMUKU,



Kpumuyecko2o eocnpusamus ungopmayuu. Mamepuan uznodxcen 2pamomHo, 8
ONnpeoeneHHou  102UYecKol  NOCAe008aAMENbHOCMU,  MOYHO — UCHOTIb3Yemcs
MEePMUHONO2USL, NOKA3AHO YMEHUe ULTIOCMPUPOSAMb MeopemuyecKue noa0HCeHus
KOHKDEMHbIMU NPUMEPAMU, NPUMEHSAMb UX 6 HOBOU CUMYAyuu, 6blCKA3bl8aAmb
CB010 MOYKY 3pDEHUsl;, NpOOEMOHCMPUPOBAHO YCBOEHUe paHee U3YUEeHHbIX
CONYMCMBYIWUX 80NPOCO8, CHOPMUPOBAHHOCHb U YCIMOUYUBOCHb KOMAEemMeHYuUll,
YMeHUuti u Hagvikos. Moeym Ovimb OonyujeHvl 00Ha — 08e HemOYHOCmU NpU
oceeweHUU 8MopoOCmMeNneHHbIX 80NPOCO8.

Oyenka «XOopouwioy cmasumcs, eciu: omeem y0O08Lemeopsem 6 0CHOBHOM
MpedoBaAHUAM HA OYEHKY «I», HO Npu dMOM umeem OOUH U3 HEOOCMAMKO8. 8
yc80eHUuU yuebHo20 Mamepuania 0onyujeHvl Heboabuiue npobeisl, He UCKA3UsuLUe
cooepoicanue omeema, OONYWeHbl 00UH — 08a Heoouema 6 HopMUpo8anHuUU
HABLIKOG NYONUYHOU peyu, apeyMeHmayuu, Ge0eHusi OUCKYCCUU U NOJIeMUKU,
KpUMUYecKko20 80CNPUmMus UHGopmMayuu.

Oyenka  «y0061€mMEOPUMENLHO»  CMABUMCS,  eCIU.  HENOJIHO  UTU
HEenocne008amenbHo PACKpPbIMO COO0epHcaHue mMamepuand, HO HOKA3aHOo odujee
NOHUMAaHUe B80Npoca U NPOOEeMOHCMPUPOBAHbL YMEHUs, O00Cmamoyunvle O
oanvHeluieco yceoenus mamepuana. HMmenuco 3ampyoneHus uiu OONYujeHbl
OWUOKU 6 OnpedeneHuU NOHAMUL, UCNOTb30BAHUU MEPMUHOLOSUU, UCHPABTIEHHbIe
nocie HeCKOIbKUX HaB0OSAUWUX 60NPOCO8;, NPU HENOIHOM 3HAHUU MeopemuyecKo2o
mamepuana 8vlia6leHd HeOOCMAMOYHAs CHOPMUPOBAHHOCb KOMNemeHyull,
VMEHU U HABBIKOS, CMYOEHN He MOXCen NPUMEHUMb MeopUuio 8 HOBOU CUMYAYUU.

Oyenka «HeEYO061emMEOPUMENbHOY CMABUMCSA, €eClU: He PACKPbIMO
OCHOBHOe cooepxcaHue Y4ebH020 Mamepuand, OOHAPYHCEHO He3HAHUe U
HenoHumanue Ooavuiel um Hauboiee aMCHOU uYacmu Y4eOHO20 Mmamepuana.
Honywenol owudbku 6 onpeoenenuu NOHAMUL, NPU UCNONL30BAHUU XUMUYECKOLL
MEPMUHONIOSUU, KOMOpble He UCHPAGIeHbl NOCAe HEeCKOIbKUX —HABOOSUJUX
80NPOCO8,; He CPHopMUPOBaHbl KOMNEMEHYUU, YMEeHUsl U HABbIKU NYOIUYHOU peyl,
apeymenmayuu, 6e0eHus OUCKYCCUU U NOJeMUKU, KPUMUYECKO20 BOCHPUSIMUSI
ungopmayuu.

Ilpoyeoypa ouenueanus peghpepama:

Kpumepuamu oyenku pegpepama sensromcs: Ho8usHa mexkcma, 000CHOBAHHOCTb
8b100pA UCMOYHUKOS8 TUMEPAmypsl, CMeNneHb PACKpbImMus CYWHOCMU B0Npocd,
cobnooeHuss mpebosanutl K 0hopmieHuro.

Oyenxa «OMAUYUHOY» — BbINOJIHEHbL 8Ce MpebdOoBanuss K Hanucavuio pegepama:
obo3Hauena npodrema u 00OOCHOBAHA €€ aKMYaibHOCMb, COeNaH aHaNU3
PA3IUYHBIX MOYEK 3PEHUSl HA PACCMAMPUBAEMYI0 NPOOIEMY U JTOSUUHO UNONHCEHA
COOCMBEeHHAs NO3UYUsL; CHOPMYTUPOBAHBI BbIBOObL, MeMA PACKPbIMA NOJIHOCbIO,
8b10EPIAHCAH 00BbEM,; COOII0OEeHbL MPeDOBAHUS K BHEUIHEM) 0QOPMACHUIO.

Oyenka «xXopouwioy — OCHOBHble mMpebosanusi K pegepamy 6bINOJHEHbl, HO Npu
9MOM OOnyWeHbl HedoYémsl. B uacmnocmu, umeromces Hemo4HOCMU 8 U3NOHCEHUU
mamepuana;, Omcymcmeyem Jo2UdecKas nocied008amelbHOCHb 8 CYHCOCHUSX, He
svidepaican 0O6veém pepepama,; UMeIOMcs ynyweHus 8 0ghopmieHuuU.



Oyenxa «y006,1€meopUmMenbHO» — UMEIOMCS CYUjeCEeHHble OMCMYNIEHUS OM
mpebogaHull Kk pegpepuposanuro. B uacmnocmu: mema océeujena tunb YaCmuyHo,
oonywenvl hakmuyeckue OwlUOKU 8 CcoOepicanuu pegepama, OmMcCymcmeyom
8b1800bl.
OyeHka «HEY006IeMEOPUMENbHOY — memMa pegepama He pacKpulma,
0OHapyscusaemcs cyujeCmeenHoe HenoHumauue npobremvl uiu pegepam He
npeocmasier 8osce.
Konmponsnasa paboma

Koumponvnoe 3a0anue modicem cocmosms uz meopemuiecko2o 60npocd,
APAKMUYECKO20 3A0AHUS UNU HECKObKUX 3A0aHUll (Kak meopemuyeckux, max u
NPAKMUYECKUX), 8 KOMOPBLIX CIYOeHm 00IHCEH NPOAHATUIUPOBAMb U OAMb OYEHKY
KOHKDEMHOU CUMYayuu Uil 8bINOJHUMb OPY2YI0 AHATUMUYECK)TIO0 padOmul.

Kpumepuu oyenku 3nanuil cmyoenma npu HanUCAHUU KOHMPOJIbHOU

paoomowt
Ouyenka «OMAUYHOY» —  BLICABIAEMCS  CMYOEHmY,  NOKA3d6uiemy
6CECMOPOHHUE,  CUCMEMAMU3UPOBAHHblE,  21Y0OKUe  3HAHUSL — BONPOCOB

KOHMPONbHOU pabomvl U YMeHUe Y8epPeHHO NPUMEHAMb UX HAd NpaKmuke npu
peuleHul KOHKPEemHbIX 3a0ad, c60000HOe U NPABUIbHOE 0OOCHOBAHUE NPUHAMBIX
peuteHul.

Oyenka «xopouio» — 8bICMAGIAEMC CMYOeHmy, eciu OH Mmeepoo 3Haem
mamepuan, 2pamMomHO U HO CYWecmey uslazaem e2o, ymeem NpUMeHsImb
NOJYYUeHHble 3HAHUS HA NPAKmuKe, HO OONycKaem 6 omeaeme Uil 8 peueHuu 3a0ay
HeKomopvle  HeMOYHOCMU, KOMOpbvle MOMCem YCMpPAaHums ¢  NOMOUDBIO
OONOJHUMENbHBIX BONPOCO8 NPEN0O0ABaAMes.

Oyenka «y0061emeopumenbHo» — 8blCMABIAEMCs CMYyOeHmy, NOKA3A8UIEM)
@pacmenmapHbwlil, pa3poO3HEHHbIN XapaKmep 3HAHUL, HeOOCMAMOYHO NPABUTbHbIE
Gdopmynuposxku 6a308bIX NOHAMUL, HAPYUEHUS J0SULECKOU NOCIe008amelbHOCHU
8 UBNIONCEHUU NPOSPAMMHO20 MAMeEPUAand, HO NPU dMOM OH 6l1adeem OCHOBHBIMU
HOHAMUAMU BbLIHOCUMbBIX HA KOHMPOTbHYIO pabomy mem, HeoOXoOUMbIMU OJisl
OoanvHelue2o 00yUeHuss U MOJCem NPUMEHAMb NOJYYeHHble 3HAHU No 00pasyy 6
CMAHOAPMHOU CUMYAYUU.

Oyenka «Hey0081emeopumesibHOY — BbICMABIAENC CMYOeHmy, KOmopblil
He 3Haem OoabuLell YACU OCHOBHO20 COOEPAHCAHUS BLIHOCUMBIX HA KOHMPOJILHYIO
pabomy  6onmpocog mem  OUCYUNIUHBL, OOnyckaem 2pyovle OWUOKU 8
DOPMYIUPOBKAX OCHOBHBIX NOHAMUL U He YMeem UCHOIb308amb NOJYYeHHble
3HAHUA NPU PeUeHUY MUNOBBIX NPAKMUYECKUX 3a0aH.

Kpumepuu ouenku na 3aueme
Ilo oucyunnune «Xumusy, opmoil 3aKIOYUMENLHOSO KOHMPOJISL 3HAHUU
aensemces 3auem. Ilpu smom oyenka «3aumeno» cOOmMEemcmeyem napamempam
0601 us NOJIOHCUMENbHBIX OYEHOK («omauunoy, «Xopouioy,
«y008NIeMBOPUMENbHOY), A  «He  3aumeHo» —  Napamempam  OYEeHKU
«Hey0081emeopUmeIbHON.
Ouyenka «3aumeHo» 8bICMABIAEMCA obyuarowemycs, noxasaeuiemy



8CeCMopoHHLULe, cucmemamu3uposanuvle,  21yOOKUe  3HAHUL ~ BONPOCO8
9K3AMEHAYUOHHO20 OULema U yMeHue Y8epeHHO NPUMEHAMb UX HA NPaKmuxe npu
peuieHuUu KOHKPemHbuIX 3a0ay, c80000HOEe U NPABUTIbHOE 0O0O0CHOBAHUE NPUHAMbBIX
peuleHull, a makaice

Ouenka «3aumeHo0» BbICMABIAECMC 00YUAIOWEMYCs, eClu OH MEepoo 3Haem
mamepuan, 2pamomHo U NO Ccyujecmey usiazaem e20, yMeem HNpPUMEHsmb
NOJIyYeHHble 3HAHUS HA NPAKmMuKe, HO O0ONycKaem 8 omeeme Uil 8 peuleHuu 3a0ay
HeKomopbvle HeMOYHOCMU, KOMOpble MOXNCem YCMPAHUmMs ¢ HOMOWDBIO
OONONHUMENbHBIX BONPOCO8 NPENno0a8amelis, a maxice

Ouenka «3aumeHoy BbICMABIIACMCSL obyuarowemycs, noxasasuiemy
(pacmenmapmslii, paspo3HeHHbI Xapakmep 3HAHUL, HeOOCMAMO4YHO NPABUIbHbLE
Gdopmynuposxu 6a308v61X NOHAMUL, HAPYULEHUS TO2UHECKOU NOCAe008AMEebHOCU
8 U3JIOJNCEHUU NPOSPAMMHO2O MAMEPUAIa, HO NPU SMOM OH 81adeem OCHOBHLIMU
NOHAMUAMY, BbIHOCUMBIMU HA 3a4em, HeoOX00UMbiMU OJisl OanbHeltule2o 00yyeHus
U ModCem NpUMEHSAMb NOJYYEeHHble 3HAHUSL Hno 00pasyy 6 CmAaHOapmHou
cumyayuu.

Ouyenka «He 3AUMEHO0» BbiICMABIAEMC 00YYAOUeMyCs, KOMOpPbll He 3HAem
OobULell Yacmu OCHOBHO20 COOEPIHCAHUSL BLIHOCUMBIX HA 3ayem GONpOCO8 mem
oucyuniuHvl, donyckaem 2pyovle OuuUOKU 8 PopMYIUPOBKAX OCHOBHBIX HOHAMUL U
He ymeem UCNOIb3068amb NOJYYEHHble 3HAHUA NPU  pPeuleHUUu  Mmunoevlx
NPAKmMuyecKux 3a0ay.

8 IlepeyeHb OCHOBHOM M JIONOJHUTEIBHON YU4eOHOI JIuTepaTypbl

OcHoBHas yueOHasi IUTEepaTypa

(Hanuuue ¢ oubnuomexe KyoI'AY)
1. 'munka H.JI. O6mmast xumus : yue6. mocobue / H.JI. T'munka. — U3a. crep. — M. : Knopye,

2013. - 750 c. ISBN 978-5-406-02934-3

2. Kopoeun H.B. O6mast xumus : yaeOuuk st By3oB /H.B. Koposun. — M.: Beici. mik., 2004. —
557¢c. . — ISBN 978-5-06-004403-3

3. CyBopoB A.B. O0mas xumus : yue0. nocooue / A.B. CyBopoB, A. HuUKoJIbCKUH.
— 2-e u3n., ucnp. CIIb. : Xumus,1995. — 624 ¢. ISBN 5-7245-1018-9

JlonoyiHUTeIbHAS y4eOHAas JuTepaTypa

1. lafigykoBa H.I'. DnekTpoXxuMHU4ecKre MpoIecChl B TEXHUKE : yuel. mocodue st
By30B ¢ rpupom MCX / H.T'. I'alinykoBa, E.A. Kaiiroponosa, U.B. I1labanosa. — Kpacunonap. :
Ky6I'AY, 2013. - 300 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/06 EHlektrokhimicheskie processy v ehnergetike eh

lektronike tekhnikeGaidukovaNG.SHabanovalV.pdf
2. Tlectynosa C. A. PacTBopsI U ipyrue aucnepcHbie cucTeMbl: y4ued. mocooue / C. A.
ITectynosa, E. C. Kocrenko, E. A. Kaliropogosa. — Kpacuonmap : 2013. — 479 c.
http://edu.kubsau.ru/file.php/105/04 Rastvory i_drugie_dispersnye sistemy Pestunova_Kosten
ko_Kaigorodova.pdf
3. IlecrynoBa C. A. Kommiekcusle coequHenus. KomriekcooOpa3oBaHue B BOJHBIX
pactBopax: yueb. nocobue / C. A. Ilecrynosa, E. C. Kocrenko, E. A. Kaiiropogosa. —



https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/04_Rastvory_i_drugie_dispersnye_sistemy_Pestunova_Kostenko_Kaigorodova.pdf

Kpacuomap : Ky6I'AY, 2013. — 161 c.
http://edu.kubsau.ru/file.php/105/01 _Kompleksnye soedinenija_Pestunova_Kostenko Kaigorod
ova.pdf

4. AnexcanapoBa D.A Xumus MeTamioB : yue0. mocodue / D.A. Anekcanaposa, O.A.
Hemunenko. — Kpacuomap. : Ky6I'AY, 2015.-299 c.
http://edu.kubsau.ru/file.php/105/Uch_posobie KHimija_metallov_2 1.pdf

https://edu.kubsau.ru/file.php/105/03 03.07.13/15 Spravochnik po obshchei i neorganicheskoi khimii
Kosjanok Kostenko Kaigorodova.pdf

O Ilepedyenn pecypcoB HH(OPMAUOHHO-TEJIEKOMMYHUKAIIMOH-

Hoil ceTu «AHTEpHET»
JIEKTPOHHO-0M0/IHOTEeYHbIe CHCTEeMbI 0M0JINOTEKH, Hcnoab3yemble B Kybanckom I'AY

Ne | Haume | Temarnxa YpoBeHb Hauano HanmenoBanue
HOBa- Jocrymna JNEUCTBUA U | OPTaHU3ALNN U
HHe CpOK HOMEp JI0roBopa
pecyp- JICUCTBUS
ca
JIOTOBOPA
1 PI'b Astopedepat | Hoctym ¢
bl KOMITbIOTEPOB 22.05.2019 Hor. Ne095/04/0098
JTUCCepTalui | OMOJIMOTEKU 27.05.2020 Croumocts398 840py0.

(9 nuueH3wmit)

2 Znaniu | YauBepcaiabH | MHTEpHET 10CTyI
m.com | as 17.07.2019 Horosop Ne 3818 ObC
17.07.2020 Croumocts 800 000py6.
3 Wznare | Berepunapus | Unrepner noctyn | 12.01.19.- 00O «M3x-Bo Jlanp»
aectBo | CeTbCK. X03- 12.01.20 Kontpakt Nel108
«Jlanpy | BO Croumocts 173 000py0.
TexHonorus
XpaHeHUus U
nepepadoTKu
MTUIIEBBIX
TPOJTYKTOB
4 Hayunast | YuuBepcans- | MuTtepuer noctyn | 22.01.2019 Horosop Nesio-7813/2019
JJIEKT- Has 22.01.2020
pOHHas
6ubmo-
TCKa
eLibrary
(PMHLY),
Science

Index



http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/01_Kompleksnye_soedinenija_Pestunova_Kostenko_Kaigorodova.pdf
http://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/15_Spravochnik_po_obshchei_i_neorganicheskoi_khimii_Kosjanok_Kostenko_Kaigorodova.pdf

5 O6pasos | Yausepcaib- | JJocrym ¢ [TK
ATCIIbHBI

< Hast YHUBEpPCUTETA
i mopran
Kyol'AY
6 Onektpo | Yuusepcans- | Joctym c [IK
HHBIN Has oubmoTeKn
KaTtajor
6ubHOo-
TEKH
KyolrAy
IBC ¢ fecniIaTHBIM J0CTYIIOM
H3Bb VuuBepcans- | MaTepHer goctyn | 26.10.2018 Horosop 101/H2b/5186
(Hammmon | Has 26.10.2023
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3NEKTPO JeT)
HHast
oudnmoT
eKa)

HNudopMannoHHO-TeIeKOMMYHHKAIMOHHBbIE pecypchl ceTH « UHTepHeT»
http://cyberleninka.ru Hayuynas snextponnas 6ubnanoreka «KubepieHHKa
http://cheloveknauka.com YenoBek u Hayka
http://www.rsl.ru/ru Poccuiickast rocygapcTBeHHasi Ou0iaroTexa
http://elibrary.ru Hayunast snekrponHas Oubinorexa
http://wikipedia.org/wiki - Bukumeans — mouckoBast CHCTEMA.
http://www.iglib.ru — sexTpoHHO-OMOIMOTEUHAS CHCTEMA.
http://studentam.net — snexTpoHHas GHOIHMOTEKa YUCOHHKOB.
www.dissertac.ru — snekTpoHHasi OHOJIMOTEKa TUCCEPTALUOHHBIX PAbOT

9. Dnektponnas o6ubnuorexka PODU (e-library).

10. O6pazoBatenbHbiii optan KyoI'AY [Dnextponnsiii pecypc]: Pexxum moctyma:
http://edu.kubsau.local
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10 MeToanuyeckue yKa3zaHusl Uil 00y4alOIIMXCHA M0 OCBOEHHIO
AUCHUILIUHBI

MeTtoauyecKkue yKasaHusi U peKOMEHIAIUH 110 MOAT0TOBKE K 3a4eTy

JIyist mosydeHusl 3adera MO JUCIMIUIMHE CTYACHT 00s13aH BBIMOJHUTH BCE
nabopatopHbie paboThl, 0POPMHUTH PE3yJIbTaThl B BUJIC OTUETA. 3al[MTa OTYETA TIO
nabopatopHOil paboTe mpeanojiaraeT oOOCYXKIAEHHUE TOJYYEHHBIX CTYJIEHTOM
pE3yNIbTaTOB M OTBETHl HA BOMPOCHI MO TeME. BBIMOTHUTH WHAMBHUIYAIbHBIC
JIOMAIITHUE 3a/I1aHUS U KOHTPOJIbHBIE PAOOTHI.

ITongroroBka k 3adery TpeOyeT OMPEACIICHHOTO aJrOpuTMa JEHCTBUMA.
[Tpexxae Bcero, HEOOXOIMMO O3HAKOMHUTHCS C BOIIPOCAMHU, KOTOPHIE BEIHOCATCS Ha
3ayeT. Ha ocHOBEe 3TOro Hajg0 COCTaBUTH IUIAH MOBTOPEHUS U CHCTEMaTH3aluU
y4e0HOTrO MaTepHuaia Ha KaKIbli JIeHb, YTOOBI OCTaBUTH JACHBb WM €r0 YacTh JIJIS
MOBTOPHOTO 0000IIIEHHE MPOTPAMMHOT0 MaTepuaa.

Henb3st orpaHuMumMBaThCs  TOJNBKO  KOHCIEKTaMU  JIEKUUH, CIIeTyeT
npopadoTaTh HyKHbIE Y4eOHbIE TOCOOUS, PEKOMEHAOBAHHYIO JINTEPATYPY.




ITocnenoBarenbHOCTh pabOTHI B MOATOTOBKE K 3a4€Ty JOJKHA OBITh TaKas:
BHUMATEJIbHO MPOYUTaTh W YSACHUTHh CYyTh TPEOOBAaHUN KOHKPETHOIO BOIpOCa
IpOrpamMMbl; O3HAaKOMHTBCSI C KOHCIIEKTOM; BHHMATEJIBbHO MIpopadoTaTh
HEOOXOIUMBIA y4eOHBI MaTepual MO y4eOHBIM IMOCOOHSIM U PEKOMEHIyEeMOM
JUTEPATYPBHIL.

Ecnmu ans otnenpHONM TeMbl IPENOAABATENb IPEIVIOKHWI  CIEHHAIBHYIO
HAy4YHYIO JINTEPATypy, KOTOPYIO CTYAEHT pa3padaTbiBajl B NEPUOJ MOATOTOBKH K
3aHATUSAM, HEOOXOUMO BEPHYTHCS K 3alMCSIM 3TUX MaTepUaioB (@ B OTAEIbHBIX
Cllydasx K OpUTMHAJIaM).

B oTnensHON TeTpaay Ha KaXAblid BOIIPOC CIEAYET COCTAaBUTh KPATKUH IUIAH
OTBETa B JIOTMYECKOW IIOCIIEOBATENIBHOCTY U € (uUKcanued HEeoOXOIUMOTo
WUIIOCTPaTUBHOTO ~ Marepuasia  (IIPUMEpbl, PUCYHKH, CXEMbI, YpaBHEHUS
XUMHYECKUX PEaKLUil).

Ecnu oTaenbHbIE BONPOCH! OCTAIOTCS HESICHBIMH, UX HEOOXOJUMO HAIHCATh
Ha MOJISIX KOHCIEKTA, YTOObl BBISICHUTH Ha KOHCYIbTAalMU. OCHOBHBIE MOJIOKEHUS
TEMBI TI0CJIE TIIyOOKO OCO3HAHUE UX CYTH CIEAYET 3ay4YHUTh, IOBTOPSS HECKOJIBKO
pa3 wiIM pacckasbiBas KoJuiere. BaxkHelmyro MHpopMalmio cieayer o003HadaTh
JPYTUM IIBETOM, 3TO IOMOTAET JIYYIlIE UX 3a[IOMHUTb.

Crnenyer nocTeneHHo NEPEXOAUTh OT MMOBTOPEHUS MaTeprala OJTHOM TEMBbI K
npyroii. Korzma moBTOpeH W CHCTEMaTHM3MpOBaH BeChb Y4YeOHBIM Marepuall,
HEOO0XO0JMMO MEPECMOTPETH €r0 €IIE Pa3 y’KEe CO CBOMMHU 3aUCIMH.

Yao06Hee TOTOBUTHCA K 3aueTy B UYUTAIbHOM 3aje OUONMOTEKHM WIA B
CHEIUaIN3UpPOBAaHHOM y4eOHOM KaOuHeTe. B TedeHwe CyTOok HEOO0X0auMO
paboratb 8-9 yacos, fnenas yepes kaxabie 1,5 yaca nepepsiBa Ha 15 MuH.

CryneHTaM HYXHO 3HaThb oOmmMe TpeOoBaHMs K OleHKe 3HaHWil. HyxHo
BBISIBUTD:

1) noHumaHWMe M CTENEHb YCBOEHHS BONpPOCA, MOJHOTY, H3MepsieMas
KOJIMYECTBOM MPOTPAMMHBIX 3HAaHUN 00 00BEKTE, KOTOPBIN N3YyHalOT;

2) riyOuWHy, KOTOpasi XapaKTepU3yeT COBOKYITHOCTh CBSI3€H MEXIy
3HAHUSIMU, KOTOPBIE OCO3HAIOT CTYACHTHI;

3) METOI0JIOTHYECKOEe 00OCHOBAHUE 3HAHUIA;

4) o3HaKOMJICHHE C OCHOBHOM JIUTEPATypOd MO MpEAMETY, a TaKkKe C
COBPEMEHHOU MEPUOAUYECKON JIUTEPATYPOU IO IIPEAMETY;

5) NOruKky, CTpyKTypy, CTWJIb OTBETa W YyMEHHUE CTYJEHTa 3allulIaTh
HAayYHO-TEOPETUYECKUE TIOJIOKEHUS, KOTOPBIE BBIABUIAKOT, OCO3HAHHOCTD,
000011IeHHOCTh, KOHKPETHOCTH;

8) MPOYHOCTh 3HAHUM.

MeToanyeckue peKOMEHIAIUHA 10 BHINOJHEHUI0 KelC-3a1aHui

Llenp  MeToga  KEHCOB - HAYYUTh  OOy4aloIMXCA  aHAJIU3UPOBATH
npoOJIEMHYIO CHUTYallMI0 — KeMC, W BeIpabOTaTh peElIeHUE; HAy4yuTh padboTaTh C
WH(POPMAITMOHHBIMU UCTOYHUKAMHU.

Meton KencoB CIOCOOCTBYET Pa3BUTHIO y o0y4Jaromuxcst
CAMOCTOSITEJIbHOTO ~ MBINUIEHUS, YMEHHUS  BBICAYIIMBATH W YUYUTHIBATH
aJbTEPHATUBHYIO TOUKY 3PEHUSI, ApTyMEHTUPOBAHO BhICKa3aTh CBOIO. C MOMOIIBIO



ATOr0 METOJIa CTYACHTHl MUMEIOT BO3MOXKHOCTH IMPOSBUTH M YCOBEPIIECHCTBOBATH
aHAJMTUYECKUE U OLICHOYHBIC HABBIKU, HAYUYUTHCS pabOTaTh B KOMaHE, HAXOAUTh
HanOoJIee palMOHAIBHOE PEIICHHUE MOCTABICHHOMN IIPOOIESMEL.

TexHomorusT METOJAa 3aKIIYaeTCd B CIHEAYIOIMIEM: 10 OINPEACICHHBIM
mpaBuiaM pa3pabaTbiBaeTCs MOJEIh KOHKPETHOM TPOOJIEMHONW CHUTYyaIluH,
MIPOU3OMICAIICH B MPEIMETHOM 00JIACTH, U OTPa)KaeTCs TOT KOMILUICKC 3HAHUHA U
MPAKTUYECKUX HABBIKOB, KOTOPbIE 00YUAIOIIMMCS HYKHO MOJIYYUTb.

Merton  mpexacTtaBiaser  coOoMl  cnenu@UYecKyr0  pa3sHOBUIHOCTH
HCCIIeIOBATENIbCKON aHAIMTUYECKON TEXHOJIOTHH, T.€. BKIIIOUAeT B ceOs omepaiuu
HCCJIEIOBATENIbCKOTO MPOIIECCA, AHATUTUYECKUE MPOLIEAYPHI.

IIpenonaBarenb TOTOBUT HaYJIbHBIN Keiic. PEKOMEHIyeMble UCTOUHUKH:

1. Kaiiroponosa E. A. Heopranndeckas u aHaqTuTH4ecKas Xumus : yue0.-
metoa. nocodue / E. A. Kaiiropogona, 1. . Cunoposa. — Kpacuogap: Kyol'AY,
2016. - 138 c.
http://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija.
_Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

2. HaymoBa ['.M. TexHuka BeneHUS XHUMHUYECKOTO OKCIEPHUMEHTa B
naboparopun xumuu / I'"M. HaymoBa, E.K. fl0nonckas, E.A KaiiropogoBa. —
Kpacnonap: Ky6I'AY, 2013. — 80 c.
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika vedenija_khimichesko
go_ehksperimenta.pdf

3. Ilecrynora C.A.PaGouas TeTpaab K 1a00paTOPHBIM paboTaMm 1o
mucuumunHe «Xumus» / C.A. Tlectynona, E. K. SI6nmonckas.— Kpacuogap :
Ky6I'AY,2013 — 60 c.
http://edu.kubsau.ru/course/view.php?id=105.

MeToauvyeckue PpeKOMEHAAUUM MO0 TMOATOTOBKE K KOHTPOJIbHOM
(camocTosiTeILHOI) padoTe

[ToaroroBka K KOHTPOJILHOW paboTe TpeOyeT OMpeesIeHHOrOo airopuTMa
nevicteuil. [Ipexxne Bcero, HEOOXOAMMO O3HAKOMHUTHCS C BOMPOCAMH, TEMaMH,
KOTOPBI€ BRIHOCST Ha KOHTPOJIbHYIO paboTy.

Henb3st  orpaHnuymBaThCs  TOJBKO  KOHCHEKTaMHU  JIGKIUH, ClIeayeT
popadboTaTh HyKHBIC yUeOHbIE TOCOOMS, PEKOMEH/IOBAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCT,  pabOTBI B TOATOTOBKE K  KOHTPOJIBHBIM
MEPOTIPUATUSM JOJKHA OBITh Takas: BHUMATEIBHO MPOYUTATh U YACHHUTH CYTh
TpeOOBaHMI KOHKPETHOTO BOMPOCAa MPOTPAMMBI; O3HAKOMHUTHCS C KOHCIEKTOM;
BHUMATEIILHO TPOpaboTaTh HEOOXOJAMMBIM  Y4eOHBIM MaTepuaa 1o Y4eOHBIM
MOCOOUSM U PEKOMEHIyeMOU JTUTEPATYPE.

Ecnu ans otnenbHOW TeMbl MpENoJaBaTeslb MPEMSIONKUIT MEPBOMCTOUYHUK,
CIIEUAJIBHYIO HAYYHYIO JIUTEPaTypy, KOTOPYIO CTYACHT pa3padaTbiBajl B MEPHO]
MOATOTOBKM K CEMHUHAPCKUM WM HWHBIM 3aHSATHUAM, HEOOXOJIMMO BEPHYThCSA K
3aMUCSAM OSTUX MaTepuaioB (a B OTHCIBHBIX CIy4asx W JIO OPHUTHHAJIOB),
BOCCO3/1aTh B MTAMSITH OCHOBHBIE HAYUHBIE MTOJIOKECHUS.



http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
http://edu.kubsau.ru/course/view.php?id=105

B oTnenpHOM TeTpaay Ha KaX/blil BOIIPOC CIEAYET COCTaBUTh KPAaTKUM IUIaH
OTBETa B JIOTUYECKOH MOCIIeA0BAaTEILHOCTH M ¢ (ukcanuel HeoOXOAMMOro
WUTIOCTPATUBHOTO MaTepuaia (IpUMephl, PUCYHKH, CXEMBbI, HU(PHI).

MeToanyecKue peKOMEeHAaluM M0 NOAT0TOBKE K TECTUPOBAHUIO

Llenp TecTupoBaHHS B XOJ€ y4eOHOIO Ipolecca CTYJEHTOB COCTOHUT HE
TOJIBKO B CUCTEMATHYECKOM KOHTpPOJE 3HAHUN M3YYEHHOrO MaTepuaa, HO U B
Pa3BUTHUU yMEHUS CTYIECHTOB BBIIEISATH, aHATU3UPOBATh U 0000IaTh Hauboliee
CYILIECTBEHHBIE ATAIbl TEXHOJIOTUYECKHUX MTPOLIECCOB.

Kak wu mrobas gapyras ¢opma MOATOTOBKM K KOHTPOJIK 3HAHHM,
TECTUPOBAHUE HMMEET PsAJ OCOOCHHOCTEW, 3HaHHE KOTOPBIX MOMOTAET YCHEIIHO
BBIIIOJIHATH TE€CT. MOKHO JaTh CIEAYIOIHNE METOAUYECKUE PEKOMEHAAINY:

1. Ilpexnae Bcero, cieayeT BHUMATEIbHO HW3YYUTh CTPYKTYpy TecCTa,
OLICHUTh 0O0BEM BPEMEHHM, BBIACIIIEMOIO Ha JAHHBIA TECT, YBUJIETb, KAKOTO THUIIA
3aJlaHus B HEM COJEpKaTca. DTO IOMOXKET HACTPOUTHCA Ha padoTy.

2. OveHb BaXXHO BCerja BHHUMATEJIbHO YUTaTh 3aJaHUsl /0 KOHIA, HE
IBITAACh TIOHATH YCJOBHUSI «IIO TEPBBIM CJIOBaM» WJIM BBHITIOJHUB IMOJA00HBIE
3aJaHusl B TPEIBIAYIIUX TECTUPOBAaHUSAX. Takas CHelmKka HEpeAKO MPUBOAHUT K
JIOCA/IHBIM OIIMOKAaM B CaMBbIX JIETKMX BOIIPOCAX.

3. Ecnu Bel He 3HaeTe OoTBETa HAa BOIIPOC MJIM HE YBEPEHBI B MIPABUIIBHOCTH,
CJIEIyeT IPOMYCTUTh €r0 U OTMETUTh, YTOOBI IOTOM K HEMY BEPHYThCSI.

4. Ilcuxonoru TakXke COBETYIOT JyMaThb TOJBKO O Tekyulem 3anaHuu. Kak
OpaBUJIO, 3aJaHMsl B TECTaX HE CBS3aHbl JPYr C APYrOM HENOCPEACTBEHHO,
O03TOMY HEO0OXOJMMO KOHIIEHTPUPOBATHCS Ha JAHHOM BOIIPOCE U HAXOJUTh
pelieHus, MOAXOAUIME HMMEHHO K Hemy. Kpome TOro, BbINOJIHEHUE 3TOU
PEKOMEHJIAIMHU JIACT eIe OJMH TMCUXOJOTUYECKH A((EKT — MO3BOJIUT 3a0BITH O
Hey/aue B OTBETE Ha MPEbIAYIINI BONPOC, €CJIM TAKOBAsl KMEJIa MECTO.

5. MHorue 3ajaHusi MOXHO OBICTpEE peIIUTh, €CIU HE HCKaTh Cpa3y
NpaBUJIbHBIA BapUaHT OTBETA, a MOCJEI0BATEIbHO UCKIIOUYATh T€, KOTOPHIE SIBHO
HE TOAXO0IAT. MeToJ HCKIIOYEeHHs] TMO3BOJIIET B HTOr€ CKOHUEHTPHPOBATH
BHHUMaHUE Ha OJJHOM-/IBYX BEpOSITHBIX BapHaHTaX.

6. Ilpouecc yraabiBaHusl NPAaBUIbHBIX OTBETOB JKEJIATEIBHO CBECTH K
MUHUMYMY, TaK KaK 3TO YpeBaTO TE€M, YTO CTYAEHT 3a0yAeT O IIaBHOM: YMEHUU
UCIIOJIb30BaTh MMEIOIMECS] HAKOIUICHHbIE B Y4eOHOM Mpollecce 3HaHMSA, U OyAeT
HaJeIThCcsl Ha ynady. Ecinum yBepeHHOCTM B TNPaBUIBHOCTH OTBETa HET, HO
UHTYWUTUBHO TOSBISETCS MPEANOYTEHHE, TO MCUXOJIOTH PEKOMEHAYIOT JOBEPSTh
WHTYHIIMN, KOTOpasi CYUTACTCS NPOSBICHHEM TJIyOWHHBIX 3HAHUW W OTbBITA,
HAXOSIIMXCS HA YPOBHE TIOJICO3HAHMSL.

MeToauvecKkue peKOMEHJAALMH 0 MOAT0TOBKE K HAYYHOU JUCKYCCUU

YuebHas pguckyccuss kak «dpopma paboTe» o00JagaeT omnpeeeHHON
CTPYKTYPOH, BKIIFOUYAIOIIEH TEMY, SKCIIO3ULIUIO, PEYEBOM CTUMYJI, HAIIPABJISIOLINE
BOIIPOCHI I PEYEBYIO PEAKLIMIO CTYAECHTOB.

CTyneHT JOKEeH U3yYUTh OCHOBHYIO M JIONIOJIHUTEIBHYIO JTUTEPATYPY.



Bo Bpems npoBeaeHNs KXl CTYIEHT JOKEH BHUMATEIBHO CIEIUTH 3a
OTBETaMH CBOMX KOJUIET, CTPEMUTHCSI MX JOIMOIHUTH, T.€. aKTUBHO y4acTBOBATh B
00CY>XJICHHH TOTO WJIM HHOTO BOIIPOCA.

MeToanuyecKue yKa3aHus 10 HAIMCAHUIO pedeparta
Bremonnenne  pedepara  sBhuseTcss  onHOM U3 QOpM  KOHTPOJIS

CaMOCTOATENBbHON pabOThI CTYICHTOB C TUTEPATYPHBIMU (YU€OHBIMU U HAYYHBIMHU )
MCTOYHHUKAMU B BBICIIEM Y4YEOHOM 3aBEJICHUU.

B Hauane cemecTpa mpemnojiaBateiib BbIAACT OTACIbHBIM CTYJIEHTaM TEMBbI
pedeparoB. Pedepar B 1enoMm uiu mo pasienam pa3paldaThIBAETCS OTIEIbHBIM
CTYJIEHTOM U O(POpPMIISIETCSI B YCTAHOBIIEHHOM TIOPSIJIKE.

Texuuueckoe opopmienue pedepara
Crpykrypa pedepara:

TUTYIBHBIN JIUCT
TutyneHbIN TUCT 0hOpMITIETCS CIEAYIOMNUM 00pa3oM: CM. TUIIOBO MpUMep.
Coneprxanue pedepara
l. BBenenue
II.  OcHoBHas 4acTh (JIUTEpATypHBIN 0030D)
I1l.  3axmtoueHue (BHIBOJIbI)
IV. Coucok nurepaTypsl

1. [Tocie TUTYJIBHOTO JMCTa HA OTIACIBHOM CTpPaHUIIE CIEAYeT
orjaBjieHHe (IUIaH, COJepKaHUE), B KOTOPOM YyKa3aHbl Ha3BaHUS BCEX Pa3/CioOB
(myHKTOB TUTaHa) pedepara U HOMEpPa CTPAHUIl, YKa3bIBAIOIIUE HAYaI0 ITHX
pas3JiesnoB B TEKCTE pedepara.

2.Ilocne ormaByieHus CiaeAyeT BBEJCHHE C YKa3aHUEM Ha3BaHHUM Pa3JIesioB.
OO0BeM BBeZIeHUS cOCTaBIsIeT 1,5-2 CTpaHUITBI.

Bo BBenmenun kpaTko 00OCHOBBIBAETCS aKTyaJIbHOCTh M I€J€CO00Pa3HOCTh
BBIOpPAHHOW TEMATHUKHU.

3. OcHoBHast yacTb pedepaTa MOKET UMETh OJIHY WM HECKOJIBKO TJIaB,
cocTosimux u3 2-3 maparpadoB (MOANYHKTOB, pas3leioB) W MpeAroJiaraet
OCMBICJIEHHOE M JIOTUYHOE W3JIO)KEHUE TJIABHBIX IIOJIOKEHUM U HUJIEH,
COJIepIKaIllUXCsd B M3Y4YEHHOW JnuTeparype. B TekcTe 00s3aTeNbHBI CCHUIKA Ha
MIEPBOMCTOYHUKH. B TOM ciydae, €CiM MUTHPYETCS WM HCIIONB3YETCS Ubs-THO0
HEOpJIMHApPHAS MBICIb, HJACSA, BBIBOA, NPHUBOJIUTCA KaKOW-THOO IHPPOBOH
Matepual, Tabauibl — 00sI3aTeNIbHO CIIeAyeT CAeNaTh CChUIKY Ha TOrO aBToOpa, Y
KOTO BBI B3SUTH JIaHHBIN MaTepHall.

[ens muTepatypHOro 0030pa: OCMBICIUTH, U 0000IIUTH yUeOHBIN U HAYIHBIN
MaTepuag 10 COBPEMEHHOMY COCTOSHHUIO JaHHOTO BOIPOCA U MPEIOKHUTH
MEPCIICKTUBHBIC TTyTH PEIICHUS TMPOOIIeM.



4. 3aKiII0ueHNEe COJEP)KUT TJaBHBIC BBIBOJBI, W HUTOTH M3 TEKCTa
OCHOBHOM 4YacCTH, B HEM OTMEYAeTCs, KaK BBINOJHEHBI 3a/1a4, U JOCTUTHYTHI JI
e, CPOopMyIUPOBAHHBIC BO BBEIACHUH.

5.  IlpunoxxeHue MOXET BKIIOYATh rPaQUKH, TAOIULIbI, PACUETHI.

6. bubnuorpadus (Cucok TuTepaTypsl).

31eck yKas3bIBaeTCsl peallbHO HMCIOJB30BaHHAs ISl HamucaHus pedepata
auTeparypa, odopmiIeHHas TO MpaBwiaM OWOIHOrpPapUIECKOTO OMHCAHHUS B
COOTBETCTBHUH ¢ TpeOoBaHUsIMU ['occTanmapTa.

. Tunosori mpumep
MUHUCTEPCTBO CEJIBCKOI'O XO3ANCTBA POCCUNCKU ®EJAEPAIIMN
denepanibHOE TOCYIAPCTBEHHOE OIOI)KETHOE 00pa30BaTebHOE
YUPEKJICHUE BBICIIIETO 00pa30BaHUs
«KybaHckuii rocyJapCTBEHHBIN arpapHblii YHUBEPCUTET
umenu W.T. TpyOunurHa

Kadenpa xumun

Tema pedepara
HaHOTeXHOIOTHH B 3JIEKTPOHUKE 1 IJICKTPOTESXHUKE

Pedepat noarororieH

HBanoBeiM Cepreem BacuiibeBruem
ctynentom rpynnsl 9C-1901
(akyJbTETa SJHEPrEeTUKHU

PykoBoguTens pabOThI
TOTIEHT Kadeapbl XUMUH
ITectynoBa CBeTnaHa AHaTOJIbEBHA

KPACHOJIAP
2020



Jranbl padoTsl Hag pedepaTom

Paboty Han pedepaTom MOKHO YCIOBHO MOJAPA3ACIUTh HA TPH dTama:
1.IToaroTOBUTENBHBIN 3TaM, BKIIOYAIOIIUNA U3yUYeHUE IPEeAMETa UCCIEIOBAHNUS;
2.M3n10eHue pe3ynbTaTOB U3yUEHUS B BUJIE CBS3HOTO TEKCTA;
3.YcrTHoe coobiieHue 1o Teme pedepara.

Pabota Haja BbeIMOJHEHHWEM pedepaTHBHOIO 3aJaHUSl MOKET MPOBOJUTHCS B
YUTAIbHBIX 3anax Oubnuoreku KyO['AY, B JoMamiHuX YyCIOBHSIX B 4achl,
OTBEJICHHBIE ISl CAMOCTOSITEILHOM padOThI, a TaKkKe B MEPUOJ] HHAUBUAYAIHHOM
paboThl CTYIEHTOB TMOJi KOHTpoJieM mpernogaBatens Ha kadeape xumuu. [lo
OKOHYaHUU WHJUBUAYAJIBHOW MPOpabOTKM BCETO 3aJaHUsl CTYJEHTHI TPYIIIbI
oQopMIISIIOT U caroT 0pOPMIIEHHBIN pedepat s NPOBEPKU NPENOAABATENIO HE
MO3XKE, YEM 3a JIBE HEJIEH JI0 €r0 3aIUTHI.

CTyneHTy pEeKOMEHIYEeTCs  BOCIIOJIb30BaThCid  MarepuaiamMu  (oHja
ounbnuorexku KyOoI'AY coriiacHO HMXe NPUBEICHHOMY TUIAHY.

Pexomenayembliil IUVIaH JIMTEPATYPHOIO NMOUCKA
— obmras wHGOpMAIMI O MHpoOJIeMe C MOMOIIBI YYeOHUKOB, SHITUKIIONEIUMH,
CIIPaBOYHHUKOB, ceTu Internet (He mMpuBOASTCS B CIHUCKE JIUTEPATYPHI), HAYUHBIX
KYpPHaJIOB (MPUBOJSATCS B CIIUCKE UICTOYHUKOB);
— HWCIIOJIb30BaHUE HAWJICHHBIX CChUIOK B PEKOMEHJIOBAHHOM CHHUCKE JIUTEPATypbl
JUTSL TalTbHEUIIIEro 03HAKOMIICHUS ¢ TIPOOJIEMON;
— 03HAKOMJICHHUE C OPUTUHAJILHBIMHU pabOTaMH.

B npouecce moucka KHUT, CTaTel  HEOOXOAMMO  TOJIB30BAThCS
OMOJIMOTEUHBIMU KaTaJOoTaMH, PACIHOJIOKEHHBIMU B KOPITYCE 300JI0TMYECKOrO
dakynpreTa, U000 3JIEKTPOHHO-OUOIUOTEYHBIMU CUCTEMaMH BHYTPEHHEH CeTH
Internet, mpoiias peructpaiuio, U MOJYYUB PEKBU3UTHI PEKUMOB JOCTYTIA.

B 3aBucuMocTu oT cTeneHnu npopadboTKu TeMbI U oopmiieHHs pedepaTa
CTYJICHTY NPEAOCTABISETCS MPAaBO BBICTYNHUTH C COOOIIEHUEM MO TeMe pedepaTa
Ha 3aceganuu kpyxka CHO kadeapsl xumuu B ¢popmaTe €XKEroHO MPOBOIUMBIX
koH(pepenuuii  (dakynpTeTcKOM unu Mexdaxynbrerckoif). Ha coolmienue 1o
TeMe pedepara C HCMIOIB30BAHUEM MYJIbTUMEAUNHBIX CPEJCTB OTOOpaKeHUS
uH(OpMAITUU OTBOJIUTCS 5-6 MUHYT.

Jlyumme u3 paboT (MPEeArnmoYTUTENBHO AKCIEPUMEHTAIBHBIE) MOTYT OBIThH
MIPE/ICTABIICHBI U Y9aCTHsI B YHUBEPCUTETCKOM CMOTPE CTYJAEHYECKUX padoT.

YuuteiBas conepikaTelbHBIN XapakTep pedepaTuBHON pabOTHI U KAYECTBO
€ro 3alllUThI, IPETnoJaBaTeIb MOKET NPHUHSITH pemieHne o auddepeHInpoBaHHOM
3a4eTe YacTh MaTepuasia, BLIHOCUMOTO Ha 3a4eT.

MeToanuyecKkue yKa3aHuUs 10 HANMCAHUIO TOKJIA/A

B xozme moAroToBkM MAOKIana y CTyAEHTa BbIpA0ATHIBAIOTCA HABBIKU
CaMOCTOSITEIbHOIO ~ TBOPYECKOTO  MBIIUICHUS, YMEHHE aHAJIU3UPOBaTh U
CUCTEMATHU3UPOBaTh MHOTOYMCIECHHYIO MH()OPMALNIO, NOCTABISEMYIO YU€OHBIMU
U HAyYHBIMM H3AAHUSIMH, TMEPUOJUKOM, CpPEICTBAMH MAacCOBOM HWH(pOpMaIUu.
Kpome Toro, OnbIT myOJInYHBIX BBICTYIUIEHUHN MO3BOJIAET CTYIEHTY C(POPMHUPOBATH
P KOMMYHUKATUBHBIX Kau€CTB, TAKMX KaK YMEHHUE YETKO M JOCTYIHO H3JIararb



CBOM MBICIIH, JIeJIaTh BBIBOJIbI, HAJIMYME SIPKOM M 0Opa3HOM peuu u Ipyrux, 0e3
KOTOPBIX HEBO3MOXKHO AaKTHMBHOE M YCIEIIHOE TMPOJABIKEHHE IO KapbepHOMH
JIECTHULE MOJIOIOTO CIIEHAIIUCTA.

[ToaroroBka nokiana TpedyeT yriyOJIeHHOTO N3YYEHHs COOOIIAeMOM TEMBI,
oOpallieHus K CIEHATbHOM TUTepaType, ClIpaBOYHOMY amnmapaty. B cBs3u ¢ aTum
paboTa HaJ TOKJIA0M MPEANO0JIaracT MPOX0KAECHUE CIEIYIOUIUX 3TAIlOB:

1. Bwibop memwvl Ooknada. B Xone NpakTUUECKUX 3aHATHI BBIOOD
MPOUCXOJUT B 3aBHUCHUMOCTH OT TNPEIJIOKEHHBIX MpernojaBaTeieM BOMPOCOB,
UMEIOIINUXCS B METOJAMYECKOM TOCOOMH TEM WM OT COOCTBEHHBIX HMHTEPECOB
CTYJICHTA.

2. Ilocmanoska yenu Ooknada. DopmylupoBaHHe IeNH  PabOTHI
HEOOXOMMO JUIsl OIIPEICTICHNs HallpaBJICHUs [TOMCKa HEOOXOAUMOMN JTUTEpaTyphl U
pa3paboTku CTpYKTypbl Jokinaga. CTporo roBopsi, LEdb — 3TO MBICIEHHOE
MPEIBOCXUIIEHUE >KEJIaeMOro pe3ynbTaTa AesTeNlbHOCTU. [1o3TOMy mocTtaHoBKa
eI JOJKHA MaKCHUMallbHO COBIAJaTh C Ha3BaHMEM TEMBI JOKIaaa. B ycTHOM
BBICTYIUICHHH COOOIICHHE LIEeJIN 0053aTelbHO JOHKHO HAYMHATHCA CO CIOB: «B
CBOEM JIOKJIAJIE 51 XOUYy paccKaszaTh 0...», «L{enbto Moelt paboThl OBLIO. .. ».

3. Iloobop neobxooumoti numepamypwvl no meme. Pabora ¢ mutepaTypoi
COCTOMT M3 CHUCTEMHOr0 TMOJA00pa KHUT M IMOCIEIYIOWEro HU3y4YeHUs,
COJIEPIKAINXCSl B HUX MAaTEPUANIOB, B PE3YJIbTATE YEro KOPPEKTUPYETCS Ha3BaHUE
TeMbl W (opMyIHpOBKa Ieieil paboTel. JKemarenbHO HCMOIB30BATH IS
MOJATOTOBKU JIOKJIaJa HE MEHEE TPeX HAaWUMEHOBAHWM MCTOYHUKOB, YTO JOJDKHO
MPOJIEMOHCTPUPOBATh YMEHUE CTYJEHTAa COIMOCTAaBISATh W  aHAJM3UPOBATh
auteparypy. Jokmaa BBITOJHAETCS TOJBKO MO HAy4YHBIM (HE 1o ydeOHuKam!)
WCCJIEIOBAHUSIM, MOHOTpAa(hHsIM ¥ HAYYHBIM CTaThSIM.

4. Onpeoenenue cmpykmypol 00K1a0d. IDTOT TIIYHKT 3aBepIiaeT
MOJIFOTOBUTENbHYIO pabOTy JJIsl HAlTMCaHUs TEKCTa JOKJIaaa U JOJKEH COJepKaTh
BCE€, UTO MOXHO IpenBUaeTh. CTpYKTypa MpeAcTaBiIsieT co00 KpaTKUid T€3UCHBIN
KOHCIIEKT TOTO, YTO BBIHOCUTCS B cooOrieHune. O0s3aTenbHIMA KOMIIOHEHTAMU
SBIISIFOTCS COOCTBEHHBIE BHIBOIBI M CTIMCOK MCTIOJIB30BAHHON JIUTEPATYPHI.

5. Paboma nao mexcmom odoxnaoa. llpexne Bcero, HEOOXOAUMO MOMHUTb,
4yTO BpeMs JAoKiajaa orpaHudeHo. [loaromy cieayer orOupaTh TOJIBKO Hambojee
BOKHBIM Marepuan. Kak mpaBwio, 3TO pa3BEpHYTHIM TE3UC U3 KOHCIEKTa-
CTPYKTYpPhl M €ro JI0Ka3aTeIbCTBO MM mnpumepbl. [lpu 3TOM HEob6xoanmo
n30ekKaTh «Pa30pPBAHHOCTUY» TEKCTa, OJHO JOJDKHO IUIABHO BHITEKATh W3 JIPYTOTO,
COOTBETCTBOBATH JIOTUYECKON JTMHUU JOKJIAa. DTO OCOOEHHO Ba)XKHO MPH padboTe C
HECKOJbKUMH UCTOYHUKAMH.

Jlokiiag HEe JOKEeH OBITh MeperpykeH TOuHbIMH Idpamu. Cremgyer
BBISICHUTH 3HAYEHUE BCEX HOBBIX MOHITHI, BCTPEUAIONINXCS B JTOKIAAE, U YMETh
X oOBACHUTH. B KOHIlE J0KIIaga HEOOXOAUMO YEeTKO CHOPMYIUPOBATH BHIBOJBI,
KOTOPBIE COOTBETCTBYIOT TOCTaBICHHBIM 3aJadyaM W O00O0OIIAIOT W3TI0KEHHBIN
MaTepHall.

[To Bpemenu o0beM foknana coctaisieT 7-10 MUHYT.



11 Ilepeyenb MHPOPMANMOHHBLIX TEXHOJIOTHI, HCIOJb3yeMbIX
IPU OCYLIECTBJICHHH 00pPa30BaTeJbHOIO Mpouecca no AUCUMILIIMHE,
BKJIIOYasl nepevYeHb IPOrpPaMMHOI0 o0ecneveHust U
UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

NudopmanimoHHble TEXHOJOTUM, HCIOJb3yeMble IMPU  OCYIIECTBICHUH
o0pa3oBaTeIbLHOTO Mpolecca Mo AUCHUILIMHE, TO3BOJISIOT:

— OpraHu3oBaTh Mpolecc 00pa3oBaHMs MYTEM BHU3yalIM3allMd H3ydaeMoi
uH(OpMAIUU TOCPEJCTBOM UCIOJIb30BaHUs IPEe3eHTAUM, yueOHbIX (PUIEMOB;

— KOHTPOJIUPOBATh pE3yJIbTaTbl OOyYEeHHs Ha OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHMUS;

— aBTOMATU3UPOBATh MOUCK HWH(OpPMAIMK TOCPEIACTBOM HCIIOIb30BaHUS
CIIPABOYHBIX CHCTEM.
[Tepeuenp nuuensuonHoro 10

Ne HanmenoBanue Kparkoe onncanue

1 Microsoft Windows OnepannoHHas cucrema

— Cucrema tectupoBanusa MHIATO

ABTOpPCKHE IPOrPAMMHbIE POAYKTHI, 0a3bl JaHHBIX

1. CBuaeTenbCcTBO O TrOCYNAapCTBEHHOM peructpanuu 0a3 maHHbIx No
2009620007 peructpanmi MynbTUMEIUHHBIC JCKIMH 10 XuUMHH: «OO0mme
CBOMCTBAa METAJJIOB. ODJIEKTPOXUMHUYECKHE TIpoliecchl», aBTopbl Kaliropogosa
E.A., T'aitnykoBa H.I'., l6;monckas E.K.

2. CBUIETENBCTBO O TOCYAAPCTBEHHOW perucrpanuu 0a3 gaHHBIX Ne
2008620374 MynbTUMEIUIHBIE JEKIIUU 110 XUMUM: «XHUMUsL. OCHOBHbBIC MMOHSITHUS
U 3aKoHbI», aBTOpHI Kaiiroponosa E.A., lNaiinykosa H.I'., Sl6monckas E.K.

3. CBHUAETENBCTBO O TOCYAAPCTBEHHOW perucTpanud 60a3 maHHbIX No
2008620372 MynbTUMEIUAHBIC JEKIIMA 10 XUMUU: <« [OTUTMBHO-CMa304YHbBIC
Matepuaib, aBTopbl Kaitropogosa E.A., I'alinykoBa H.I'., SI6monckas E.K.

4. CBUAETEIBCTBO O TOCYIJAPCTBEHHOM peructpauun 0a3  JaHHBIX
2008620370 MynbTUMeaUNHBIE JICKIMU MO XuMuu: «Boma m €€ cBoiicTBa.
Bononoaroroskay, aBTopsl Kaitropogora E.A., I'alinykoBa H.I'., SI6nonckas E.K.

5. CBUACTENBCTBO O TOCYAApPCTBEHHOW perucrpanuu 0a3 gaHHbIX No
2009620262 MynbTUMEIHUIHBIE JIEKIUUA MO XUMHUU: «XHUMHUYECKas KUHETHKA U
TepMOIUHAMHKaY, aBTophl Kaiiroponosa E.A., lNaiinykosa H.I'., fl6monckas E.K.

6. CBuUAETETLCTBO O TOCYAAPCTBEHHOU peructparuu 0as3bl 1aHHbIX PO  No
2010620518 «PaBHOBecHs B TOMOT€HHBIX CUCTEMax», aBTophl: ['aiimykoBa H.I.
S6nonckas E.K., Cunopoga.

7. CBUIETENBCTBO O TOCYIApCTBEHHOM peructparuu 0a3el JaHHBIX PD  No
2010620525 «OKHCAUTENHHO-BOCCTAHOBUTEIIBHBIE PABHOBECUA B XUMHYECKUX
peakiusax», aBTopsl: ['alinykoBa H.I'. SI6nonckas E.K., Cunoposa N.1.



12 Marepua/ibHO-TeXHHYECKOe  olecleveHune

aucuuIuinae 1 jgul ¢ OB3 u uaBanuaos

Bxopanast rpynna B IJIaBHBIA y4eOHBIN KOpITyc 00OpYAOBaH MaHIycoM, KHOIKON BBI30Ba,
TaKTWIBHBIMUA ~ TaOJMYKaMH, ONOPHBIMM  TMOPYYHSAMH, HPEAYNPEKAAOMMMHE  3HAKaMH,
JOCTYITHBIM PaCIIMPEHHBIM BXOJOM, B KOPIIyCE€ €CTh CIEIHaIbHO 000pyIOBaHHAs CaHUTApHAS
komHata. Jna nepememenuss uHBanuaoB ¥ JIOB3 B moMeleHMM HMeEETCsS MEpPeaBHKHOMN
T'YCEHUYHBIN CTYIIEHbKOXOJ. Koplyc OCHalleH IpOTHBONOXapHOW 3BYKOBOW M BHU3YaJIbHOU

00yueHus 1no

CUTHAJIN3aIen

HanmenoBanne y4eOHBIX
MPEAMETOB, KypCOB,
JUICHIUTUIAH (MOIyJeH),
MPAKTHKH, HHBIX BUIOB
y4eOHO NeSITebHOCTH,

n/n

IUITAaHOM 00pa3oBaTENbHOM
MPOTPaMMBbI

MIPEYCMOTPECHHBIX YIeOHBIM

HaunmeHoBaHue TOMEIIEHUN 119
NPOBEJICHNUS BCEX BUIIOB Y4eOHOI
JeATEeNIbHOCTH, PEyCMOTPEHHOI

yueOHBIM IUIAHOM, B TOM YHCIIE
MIOMEILEHUS JUIsl CAMOCTOSTENBHON
paboThl, ¢ yKa3aHUEM MEepeyHsI OCHOBHOTO
000pynoBaHus, YaeOHO-HAT IS THBIX
HOCOOUI U MCIOJIB3yeMOTr0 IIPOrPaMMHOTO
obecreueHUs

Anpec (MECTONOI0KEHNE ) TOMEIICHUI
JUTsl TIPOBE/ICHHS BCEX BUIOB YUeOHOM
JIEATEILHOCTH, MPETYCMOTPEHHOM
yueOHBIM UIaHOM (B ClIydae
peanu3saiu 00pa3oBaTeIbHON
MpOrpaMMBI B ceTeBOi hopme
JIOTIOTHUTENBHO YKa3bIBACTCS
HAMMEHOBAHUE OPraHHU3AIUH, C
KOTOPOU 3aKIIF0UEH JJOTOBOP)

1 2

3

4

Xumus

lMomeweHue Ne221 'YK, nnowads —
101 m?3; nocadoyHbix mecm 95,
y4yebHas ayoumopusi 0 nposedeHusi
3aHsmul fNeKyUuoHHo20 muna,
3aHaMul ceMUHapcKo20 muna,
KypCo8020 MpOeKmuUpo8aHus
(8binonHeHus Kypcosbix pabom),
2pynnosbix U UHOusudyarbHbIX
KOHCyrnbmauut, mekyu,eao KOHmMpoJsisi
U npoMexymoyHoU ammecmauuu, 8
mowm Yucrie 051 obyyarowuxcs ¢
uHeanudHocmbto u OB3

crieyuanu3upogaHHas meberb
(y4ebHasi docka, yyebHas meberb) , 8
mowm Yucrie 0511 obyyarowuxcs ¢
uHeanudHocmeto u OBS3;
mexHu4eckue cpedcmea 0by4yeHus,
Habopbl deMOoHCMpPayUOHHO20
obopydosaHusi u y4ebHO-Hazsa0HbIX
rnocobuti (Hoymb6yk, rnpoekmop, aKpaH),
8 mom yucrie 0151 obyqaroujuxcs ¢
uHsanudHocmsto u OB3

350044, 2. KpacHodap, yn. um.
KanuHuHa 0. 13, 30aHue enasHo2o
y4yebHo20 Kopryca

Xumus

114 300 yyebHas aydumopusi Ons
rnpoeedeHust 3aHIMUU CeMUHapCcKo20
muna, Kypcogoa0 MpoeKmupo8aHuUst

(8bIMoNHeHUs1 Kypcosbix pabom),
2pynmnosbix U UHOUBUQyasibHbIX
KOHcyrnbmauut, mekyuieao KOHmMposisi
U npomMexxymoyHol ammecmauuu, 8
mowm Yucrie 0511 obyyarowuxcs ¢
uHsanudHocmsio u OB3

MNMomeweHue Ne114 300,

350044, e. KpacHodap, yn. um.
KanuHuHa d. 13, 30aHue Kopriyca
300UHXeHepHOo20 ¢haKyrnbmema




rocadoyHbIx Mmecm — 25; nnow,adb —
43m? yyebHas ayoumopusi 0ns
rpogedeHus 3aHIMul CeMUHapcKo20
muna, Kypcogoa0 MpOeKmupo8aHusi
(8bInonHeHUs1 Kypcosbix pabom),
epynnosbix U UHOUBUdyasrbHbIX
KOHCyrnbmauut, mekyu,eao KOHmMpOosisi
U IpoMeXxymoyHou ammecmauuu, 8
mowm yucrie 05151 obyyarouwjuxcs ¢
uHsanudHocmeto u OB3

crieyuanuauposaHHas
mebernb(y4ebHas docka, yyebHas
meberb), 8 mom yucne 0ns
obyyarouuxcsi ¢ UH8aTUOHOCMbHO U
OB3




