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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIIUITJIMHbI

1.1. Heabio (uenAMH) OCBOEHHS IHCUMILUIMHBI «XUMHUS» ABIsSETCS (popMUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUH, HEOOXOAUMBIX IIPU PEIICHUU NPAKTUUYECKUX BOIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKON U IPOEKTHOM NeATEIbHOCTH

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

- TOTOBHOCTb CTYJIEHTOB K HCIOJb30BAHUIO IMOJYUYCHHBIX MPHU HU3YYEHUH UCLUILIMHbBI
«XuMUs» 3HAHUH, YMEHUM, HAaBBIKOB M KOMIETEHUMH INpU H3y4yeHUM OOLICHAYYHBIX U
CHeLMaNbHbIX AUCLUIUINH, a TAKXKe JUIsl pelleHHsl Tpo(eCCUOHANBHBIX 3a/1a4;

- (popMHpOBaHUE HABBIKOB PabOThI B XMMHMUYECKON JIaOOPATOPUH, ITPOBEACHUS HAYYHOTO
UCCIIeIOBaHMs, 00pa0OTKY U aHAIM3a PE3Y/IbTaTOB SKCIIEPUMEHTA;

- TOTOBHOCTb CTYJIEHTOB K OPI'aHM3ALUU CAMOCTOSITEIbHOMN IEATEIIbHOCTH JUIsl peILCHHsI
[IOCTaBJIEHHBIX 3a7ay;

- TOTOBHOCTH CTYACHTOB K IOJIb30BaHHIO HMH(OPMAIMOHHBIMU cucTeMamu (y4yeOHas,
Hay4Has JINTepaTypa, UHTEPHET-PECypChI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT' PAMMBI

2.1. YueOnaa nucuuniauHa b1.510 «Xumus» BKIWO4YeHa B 0053aTelIbHBIA IEpEYEHb
JUCUMIUIMH 0a30BOMl yacTh 0Opa3oBaTeNbHOW HpOrpaMMbl BHE 3aBUCUMOCTH OT €€
HarpaBieHHOCTH (mpoduist). JAucUuIUIMHA pealn3yeTcs B COOTBETCTBHM C TpeOOBAHUSAMHU
OI'OC, OIl BO u VII, nmo nanpasnenuto mnoxarotoBku 26.03.02. «Kopabaectpoenue,
OKEaHOTEXHHKA U CHCTEMOTEXHHUKA 00BEKTOB MOPCKON MHPPACTPYKTYPHI».

JlucuuiuinHa OCHOBBIBaeTCS Ha 0a30BBIX 3HAHUAX, MOJYYCHHBIMH CTYACHTAMH IIPH
U3y4eHUH XUMHH, GU3NKH U MAaTEMATHKH B Kypce cpenHeil mKoubl. [l yCBOSHUS TUCIUILTIHB
CTYACHT JOJDKEH BIIQJIETh XUMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICT XUMHUECKUX (hopmym
U CHUMBOJIOB, MHJEKCOB M KO3((UIMEHTOB B XHUMHUYECKUX YpPaBHEHUSAX pEaKUUi; HMETh
npe/cTaBieHuss 00 OCHOBHBIX KJIacCaxX HEOPraHWYECKHX COEIMHEHMH; MOHUMATh pa3iudue
MEXIYy XUMHUYECKUMH U (PU3MUECKUMH SIBJICHUSMH; HMETh MpPEJCTaBICHHE 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHUH; UMETh HAaBbIKU PEIIEHUs MPOCTEHIINX PacUEeTHBIX 3a/1ay.

JucuunnuHa  «XuMUs»  SBISIETCS  OCHOBONOJIAraroOled  JUIi  M3YyYEHHs  psaa
OOIIeHAyYHBIX ¥ CHENUAIBHBIX IUCHUIUIAH, CBS3aHHBIX C XHWMHEH. Pe3ynprarel o0ydeHwus,
MOJyYeHHbIE TIPU OCBOCHWHW JIUCHUIUIMHBI, HEOOXOAWMBI TPHU M3YYCHHH CIEAYIOMINX
TUCIUIUINH;  «OKkonorus», «Ddusuka», «MaTtepuaaoBeneHue, «DIIEKTPOTEXHUKAa U
DIIEKTPOHUKA»,  «CONMPOTHBIEHWE  MATEepPHajoB» W  TpPH  BBHIIOJHEHWH  BBITYCKHOU
KBaJTM(PHUKAIIMOHHOMN paboThI.

Pabouas nporpamma AMCHMIUIMHBI «XUMHS» I8 UHBAIMIOB M JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM  37I0pOBbSl  pa3padaThIBaeTCs WHAMBUIYAIBHO C YYE€TOM OCOOCHHOCTEH
NCUXO(DHU3UUECKOTO Pa3BUTHS, MHIUBHUIYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBbSI TAKHX
oOydJaronuxcs.



3. KOMIIETEHIIAM OBYYAIOIIETOCS, POPMHAPYEMBIE B PE3VJILTATE
OCBOEHUS JUCIHATITAHBI (MOYJIST)
Hpouecc HU3YyUYCHUA NUCIHUILIINHBI «XUMHUAL» HalIpaBJICH HA:

- ¢opMupOBaHHE DJIEMEHTOB CJIEAYIOIMX KomreTeHIui B coorBerctBuu ¢ OIIOIT BO mo
HarpaBjeHUI0 NoAroToBKU (crienuanbHocTH) 26.03.02 «KopabnecTpoeHne, OKeaHOTEXHHUKA U

CUCTEMOTEXHHKA O0OBEKTOB MOPCKON HHPPACTPYKTYPHI»:

a) odmrenpodeccronanbubix (OITK): OITK-1.

Taobnuya 1- opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanusn Komnemenyuit OUCYUNIUHAMU
KOMRemeHyuio
COBMECHO

OIIK-1 1

2
Xumus (51.5.10) v
Martemarika (b1.5.4) v

(\

Mopckas SHIIUKIIO-
nequs (b1.68)

(\

<

®usuka (b1.512) v

ONeKTpOTEeXHUKA U
anextponuka (b1.517)

ConpoTusieHue v v
matepuaios (b1.519)

TeopeTtuueckas u
MPUKJIagHAs v v
adPOTHIPOTUHAMHKA
(b1.523)

TToaroroska x
MpOoIIeIype 3alIUTHl H v
samuta BKP (B3.J1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C

IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUA OII

Taonuya 2- Ilepeuensv naanupyemsix pe3yipomanmos 00yyenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIIAHUPYEMbIMU Pe3Y1bmanmamu

0CB0€CHUA
Kon n OueHo4YHbIE CPEACTBA
KO)] u HAaUMCHOBAHUC
Ilnannpyemble pe3yjbTaTbl 00yUeHUs 110 MpomeskyTou
HAaUMEHOBaHHeE HHIUKATOPA Texkymero N
AUCHUIIJIUHEC HOH
KOMIIETCHIIMHN JOCTHKCHUSA KOHTPOJIA
arrecTaluu
KOMIIETCHIIUHN
3HaTh: Baaners: - 3agaHud K
-OCHOBHBIE (hyHIaMEH- YMmern: -XUMHYECKOH MUCBMEHHBIM
TAJIbHBIC 3aKOHBI -CaMOCTOATCIBHO HOMeHKJ’IaTypOﬁ n KOHTpOﬂI)H])IM
I/IOHK-ll XUMUU, peuIaTb KOHKPETHBIC TEPMHUHOJIOTUCH pa60TaM o
-~TCOPHUIO CTPOCHUA 3ala4y U3 pasIunIHbIX - HaBBIKaMH aszenam
3HAaeT OCHOBHBIC 3aKOHBI aToMa; Pa3lENoB XUMUM; CaMOCTOSITEIBHOM pB )
C€CTCCTBCHHOHAYYHbIX -TEpMOJIMHAMUKY XUMHU- | -IIPUMEHATh paboTHl M METOAaMH “BOMNPOCHL K
JIUACIUIIINH, METOIBI MaTe- YECKHX IIPOLIECCOB, XUMHYECKHE 3aKOHBI BBIIIOJIHEHHSA 3aluTe
OIIK-1 MAaTUYECKOTO aHaanu3a u -OCHOBHBIE 3aKOHO- JUTSL peIIeHUst 3JIEMEHTAPHBIX 1a60pPaTOPHBIX
Crocoben MOJIEITHPOBAHHS, CBA3aH- MEPHOCTH IIPOTEKAHHS IIPAKTUYECKUX 3a]a4 B XMMHUYECKUX HCCIIe- pabor.
HUCIIOIb30BaTh HBIE C Hqu)eCCHOHaHLHOﬁ XUMHUYECKUX pCaKIUH, O6J'IaCTI/I . JOBAaHUU B O6J'IaCTI/£
-TUCIICPCHBIC CUCTCMBbI IIPOPECCCUOHATIBHOU IPOPECCUOHAIIBHON
OCHOBHBIC 3aKOHBI ACATCIIbBHOCTBIO A P po pod Bomnpocs! ans
1 PaCTBOPBHI DJIEKTPO- JCATCIIBHOCTH. JACSATCIIBHOCTH.
€CTECTBEHHOHAYYHBIX JUTOB: MMMCHbMEHHOTO
AUCIUIUINH B -OCHOBHBIE TIOJIOKEHHS SK3aMcHa
npoQecCHOHATBHON JIEKTPOXUMHUH. (30 OunetoB)
ACATCIIbHOCTH, 3HaTh: Ymerts: Baanern: - 3amaHud K Bomnpocsr ms
MPUMEHATh METO/bI -OCHOBHBIE 3aKOHBI | -HCIIOJIL30BATh U | -HaBBIKAMU [IUCbMEHHBIM YCTHOI'O
MATEMATUYECCKOT' O OIIK-1.3. XUMHUH, NPUMECHSATH XUMHUYEC- | MPAKTUYECKOTO KOHTPOJIbHBIM CO6eC€I[OBaHI/I$I HaA
aHaIu3a U VIMeeT HABBIKH TPHMEHEHHS | TEOPETHIECKHUE OCHOBBI | KHE 3aKOHBI JUIA | TIPUMEHEHHUS 3aKOHOB paboTam 1o 3K3aMeHe: OHIIeThI
00IINX 3aKOHOMEPHOCTEH CIICHUS IIpaKTHU4yeC- XUMHUH.
MOZCIMpOBaHUA, OCHOBHBIX 3aKOHOB - p b P pazzenam (30 Gumeros)
TeOpeTquCKOFO u MPOTECKaHUA XUMHUYECCKUX KUX 3a1a4 B obmacTu -B
€CTECTBEHHOHAYYHBIX peakiui, Tpo(ecCHOHATBHOM ONpoCHl K
OKCHEPUMCHTANLHOTO | qpcIMILINH, CBA3AHHBIX C - OCHOBHBIE BHJIBI NIeSITeIbHOCTH. 3aluTe
uecaeaoBanus npodeccruoHaTbLHOM KOPPO3HH METAIIIOB 1 1abopPaTOPHBIX
JeSITeTbHOCTH. METO/Ibl 3aLUTHI pabor.
METAJLIOB OT KOPPO3HUH.
HNOIIK-1.5. 3HaTh: Ymers: Baaners:- Bonpocer
CHOCO6CH 06pa6aTBIBaTB -~OCHOBBLI IIJIAHUPOBAHUSA -COCTaBJIATH IIJIaH -COOTBETCTBYIOIIUM 3alIuTe
SKCIEpPUMEHTAIbHbIE XHUMHYECKOTO MIPOBEICHUSA ¢busuxo- 1ab0pPaTOPHBIX
JIAHHBIE, UHTEPIPETUPOBATL | KCICPUMEHTA, OKCIIEPUMEHTAIIbHBIX MaTeMaTUYECKUM pabor




Koan
HAaHMEHOBaHHUeE
KOMIIETeHIINH

Kon n OueHo4YHbIE CPEICTBA
HaNMMeHOBaHUe
Ilnannpyemblie pe3ybTaTbl 00yUeHUs 110 MpomesxkyTou
HHIMKATOPA Texkymero N
AMCUUIJINHE HOM
AOCTUKEHMSI KOHTPOJIA
aTTrecTanuu
KOMIIETEHLIMH
nu HpO(i)eCCI/IOHaJILHO - MCTOJbBI aHaJIn3a " I/ICCJ'[eZ[OBaHI/Iﬁ arrapaTrom 06pa6OTKI/I
HpeHCTaBHﬂTL HOHy“IeHHBIe 06p360TKI/I - aHaJlM3upoBaThb U PE3YIbTATOB
pe3yHLTaTLI PEIYILTATOB HUHTEPHPETUPOBATH OKCIIEPUMEHTA,
XUMHYCCKUX PE3YIbTAaThl XUMHUYECKUX -MeTOZ[PIKOP'I pacuera
SKCIIEPUMEHTOB OKCIIEPUMEHTOB, MIPOCTENIINX
HaOII0IeHUH, U3Mepe- XUMHUYECKUX
HUH; apaMeTpoB U
- BBIIIOJIHATE PAaCUY€ThI C XapaKTECPUCTUK
HUCIIOJIB30BAHUCM TIIpOLECCOB C
OKCHEPUMEHTAJIBHBIX U NPUMECHCHUEM

CITPaBOYHBIX JAHHBIX.

CIPaBOYHOM JaUTEpaTypHl




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO6mass TpyAOEMKOCTh JIMCLUMIUIMHBI cOCTaBiisieT 4 3adeTHbIX eaunHul], 144 yacos,
pacmpeenieHie 4acoB 10 BUIaM paboT ceMecTpaM MpeACTaBICHO B TadauIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

Buna yueOHo# padoThI

Tp

TOEMKOCTH B 4ac

Bcero
JacoB

B T1.4. nmo cemecTpam

1 cem | 2 cem

(I)OpMaT U3YyYCHUA TUCHUIIINHBI

C HUCTIOJIb30BaHNEM HJIEMEHTOB
AJIEKTPOHHOT'O O0YYEHUs

O0mas Tpy10€MKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 108 108
1. KonrakTHas pabdora: o/ o7
1.1.AynuTopHasi paboTa, B TOM 4HcJie: 51 51
3aHATHUSA JEKIUOHHOTO THHa (JI) 17 17
3aHsATUs ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKue

3aHATHUS U D)

naboparopusie padboTs (JIP) 34 34
1.2.BHeayauTOpHasi, B TOM YHCJIe 6 6
KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)

TEKYIIMI KOHTPOJIb, KOHCYJIBTAI[UH MO AUCIUTIIINHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocrosiTenbnas padora (CPC) 24 24
pedepar/acce (MOArOTOBKA)

pacuérHo-rpaduyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHast paboTa

kypcoBas pabota/mpoext (KP/KIT) (monroroska)

CaMOCTOSITEIIHOE U3yUYEHHE Pa3/iesioB, CAMOIOArOTOBKa (IpOpaboTKa u

MOBTOPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 24 24
HOCO6Hﬁ, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.,Z[.)

IToaroToBka K 9K3aMeHy (KOHTPOJIb) 27 27

B kauectBe TEKYIICTO KOHTPOJIA MPEImogaBaTCiIiEM NMPEAYCMOTPCHBI KOHTPOJIbHBIC pa6OTBI nim

YCTHBIM KOHTPOJIBHBIM OIIPOC IO TEMAM PA3EIIOB.




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e z a2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl = = HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
O0CBOCHMA: @ E ol 2 0|l 3 &8 AKTMBHBIX H IpakTuyeckoi DJIEeKTPOHHOT0
xox YK; OIIK; TIK HaumenoBanue pa3aesioB, TeM = 2 s § ?: E E é Bug CPC MHTEPAKTHBHBIX T Kypea
M MHAUKATOPBI E: E é E E E g {‘3 06pa3OBaTeJ11>11{;>1x (TpyAoeMKOCTb B | (TPya0eMKOCTh B
JI0CTHKEHUSA 2 é" § = = § < = TEXHOJIOTH I gacax) yacax)
KOMIIeTeHIU i = l% 2 E‘ 8| O =
1 CEMECTP
Pasnen 1 OcHOBHBIE TOHATHSI U 3aKOHBI XUMUHU
[IpopaboTka JieKImii 1 JICKIUA-00BACHEHHE C
Tema 1.1 Beenenue. OcHOBHBIE TOHATHSA 1 05 OCHOBHOI1 JIUTEPATYPHI YaCTUYHBIM
M 3aKOHBI XMMHHU ' [6.1.1] c1. 17-46 npuBIeYeHHEM GOpMEBI
IICKyccuH, Oecenbl
BEINoIHEHHE ONIBITOB B
MaJIBIX Tpymmax (2-3
OIK-1 JlaGopaTopHas pa6ota mo Teme Ne 1.1 4eIoBeKa).
- . moAroTroBka k JIP KomnexkrusHO-
MOIK-1.1 Onpenenenye SKBUBaJIEHTHOW MacChl 1 0,5 [6.3.1] crp. 18-19 IPYTIHOBOE 0BCyKIeHHE
NOIIK-1.3 Merajia pe3yIbTaToOB
I/IOHK'].S TMPOBEACHHLIX OIIBITOB.
o(opMIIeHHE OTYETOB
O pe3ysbTaTam 3ammura 1abopaTtop-
mo Teme Ne 1.1 Cnaya oT4eTOB. naGoparopHoii pagore HBIX pabor.
IpoBepka JOMAIIHUX 3a(aHH ! 0> ][;3 1] erp.18-19, KoaexrusHo-
BIIIOJTHCHUE TpyIIoBoe 00CyXIeHNE
JIOMAIITHUX 3aaHuH pelleHus 3aau.
[6.3.1] cTp.12-17
Hroro no 1 pazneny 1 2 1,5




Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) aBora ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThl P % E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
xox YK; OIK; MK pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- | &5 G
H HHIAKATOPHI = g2 S E| 5 & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EElS o 12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
Pa3gen 2 JneMeHTH XUMHUUECKOH TepMOIUHAMUKI
. TpopaGoTka TeKmit i JEKIHS-00BSICHEHHUE C
Tema 2.1 IepBblit 3ak0H Pop . 8 4ACTHYHBIM
OCHOBHOM JIUTEpaTyphl
TepMoauHaMUKU. TepMoarHaMUYeCKHe 1 1 [6.1.1] cr. 221-238: HpHBJIeYEHHEM QOPMBI
¢yakoun. Tepmoxumust. 3akoH ['ecca. [6.1.2] cr '11 5.122 ' JUCKYCCHH, GeceIbl
o o [Ipopabotka eximii 1 JeKIUA-00bICHEHUE C
Tema 2.2 BTopoii u TpeTHii 3aK0HbI pPop . 8 !
C 1 1 OCHOBHOU JIMTEPATYPhbIL YaCTHYHBIM
TepMoauHaMUKU. CaMONPOU3BOJIbHBIE U [6.1.1] cr. 238-246; HpUBICCHHEM (hOPMBI
-— HE CaMOIIPOU3BOJIbHBIE MPOIIECCHI. [6.1.2] cr.122-147 JMCKYCCHH, Gecemsl
BEINoIHEHHE ONIBITOB B
HOIIK-1.1
MaJIBIX Tpymmax (2-3
HOIIK-1.3 YEJIOBEKa)
JlaGopaTopHas paGoTa mo Teme Ne 2.1 :
HOIIK-1.5 0 2 1 noarotoska k JIP KonnextueHo-
MpeielieHre TETUIOTHl PACTBOPEHUS U [3.2] crp. 40-42 IpymmoRoe 06CyICIeHHe
TEIUIOThI TUApATALIII pe3yIbTaTOB
TMPOBEACHHLIX OIIBITOB.
odopmiaeHne oTIeTOB 3ammra maboparop-
0 pe3ysbTatam HBIX paGoT.
no Teme Ne 2.1 Cnaya oT4eToB. TabopaTOPHBIX paboT KoJUIeKTHBHO-
KonTpomsHbIit onipoc (KOHTpOIBEHAS 3 1 [6.3.2] cTp.40-42, IpYNIOBOE 06CysKIeHH e
pabora) MOATOTOBKA K OIIPOCY pelIeHns 3aad.
[6.3.2] (KP [6.3.9]
ctp.3-9)
Hroro mo 2 pazaeny 2 5 4
OIIK-1 Pa3gen 3 KuneTnka XUMHYECKHX TIPOIIECCOB
HOIIK-1.1 Tema 3.1 CKOPOCTb XUMHYECKHX | 2 | | | 1 [IpopaboTKa TeKimii 1 | JEKUMsA-OOBACHEHHE C
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: o E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanvmenoBaHne pa3gesnoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = E é £ E § & ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
HOIIK-1.3 peakuuii. Biusinue pa3nuaHbIx OCHOBHOM JIUTEpaTypHI YaCTUYHBIM
HNOIIK-1.5 (aKTOPOB Ha CKOPOCTH XMMUYECKOM [6.1.1] cr.247-26); TPUBICUCHIEM (GOPMBI
peaKIyu. DIEMEHTHI KaTalu3a. [6.1.2] cr.166-203 JMCKyccuu, Gecerbt
XuMuueckoe paBHOBECHE.
JlaGopaTopHnas padora mo Teme Ne 3.1 BblIII0JIHEHNE OIBITOB B
1) BausHME KOHIICHTPAUU Ha CKOPOCTh MaJIBIX Tpynmax (2-3
XUMHYECKON peaKIim 4eII0BEKa).
2) BausiHYE BeTMYMHbI IOBEPXHOCTH KOHHSKTHBH%'
pasjiela pearupyoLiX BeecTB Ha ) 1 noxroroexa k JIP ;g;;:f;ig CyracHue
CKOPOCTb T'€TE€POrCHHBIX PeaKLui [6.3.3] ctp. 33-37 1IPOBE/ICHHBIX OTHITOB,
3) XuMudeckoe paBHOBECHE U €To
CMeIleHHne
4) 'oMOTeHHBIN U reTepOreHHBIN
KaTaJin3
odopMIIeHE OTYETOB 3amiuTa aboparop-
10 pe3ynbTaTam HBIX PaloT.
mo Teme Ne 3.1 Craua oT4eTOB. NabOPATOPHBIX PAGOT KoICKTHBHO-
KonTpomsHbIit onipoc (KOHTpOIBEHAS 3 1,5 [6.3.3] cTp.33-37, IPYINOBOE 06CY K ACHHE
pabota) TIOATOTOBKA K OIPOCY pelenns 3aad.
[6.3.3] (KP [6.3.9]
ctp.10-18)
HToro no 3 pazneay 2 5 35
Pa3aen 4 PacTBOpEI SJIEKTPOIIUTOB
OfK-1 [TpopaboTka JIeKIHii 1 JICKIHUA-00BACHEHUE C
MOIIK-1.1 Tema 4.1 Jlucriepeuie cuctems:. OCHOBHOM JHTEpaTyphl YaCTUIHBIM
HNOIIK-1.3 PacTBOpHI HEITEKTPOIUTOB. 3aKOHBI 1 1 [6.1.1] cr. 285-318 HpUBeUeHHEM hOpMBI
HOIIK-1.5 Paynsa. Ocmoc 1 ocMOTHYECKOE JHCKYCCHH, GecelsI
JlaBJICHNE
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Bunel yueonoi padoTsl

IInanupyemsie K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCI0JIb3YeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: o E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanvmenoBaHne pa3gesnoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = E é £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Tema 4.2 PacTBOpBI 2IEKTPOIUTOB. TEKIUA-00bACHEHHE C
DNEeKTPOIUTHYECKAS JUCCOITUAITHS. . JaCTUHBIM
CuUJIbHBIC U CITA0bIC AICKTPOJIHTHIL. Hpopa6ovn<a JICKIHI 1 HpPHBJIEYEHHEM (DOPMBI
PeaKkius cpesibl B BOJHBIX PACTBOPAX 2 ! OeTORIOT AP TYPH ACKyCCHH, becent
[6.1.1] cr.318-336
(pH). NonHbIe paBHOBECHS B pacTBOpax
JIEKTPOJIUTOB
JlabopaTropHas padora no Teme Ne 4.2 Bomonnenye onsiTos B
1) DIeKTPONIUTUYECKAs JUCCOLMALIUS MaJbIX rpymmax (2-3
BOJIbI. 3HAKOMCTBO C MHIHKATOPaMH. HoxroTosKa K JIP ;iﬁﬁﬁgém_
2)Peakun oOMeHa B pacTBOpax 2 1 [6.3.4] cr. 26-30 N S —
3JIEKTPOJIUTOB pE3YIETATOR
3)'unponus coneit MPOBEIEHHBIX OMBITOB.
odopmieHHe 0TYETOB 3ammuTta nabopatop-
II0 pe3yabTaTam HBIX pa60T.
no teme Ne 4.2 Craua 0TYETOB. 11a60paTOPHBIX paboT KoJieKTHBHO-
KoHTponbHb1i 0npoC (KOHTPOIbHAS 4 15 [6.3.4] cr. 26-30; TPYNTIOBOE 06y IeH e
pabota) TOArOTOBKA K OMPOCY pelIeHus 3a1a4.
[6.3.4]
(KP [6.3.10] cr.4-14)
HToro no 4 pazneny 3 6 4,5
OIIK-1 Pa3gen S OxucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU
HOIIK-1.1 Tema 5.1 [ToHATHSA: OKUCIUTEND U TpopaboTKa NeKLui 1 JIEKIHUS-00bACHEHUE C
HOIIK-1.3 BoccTaHoBuTenb. Knaccudpukanus OBP. OCHOBHOIT THTEPATYPBI YaCTUYHBIM
UOIIK-1.5 CocTaBieHne ypaBHEHHH peakiyii u 1 05 [6.1.1] cr. 373-395; npuBJIedeHHeM (OPMEI
MEeTOJIbI 110100pa K03 PUIMEeHTOB. [6.1.2] cr.251-259 JUCKYCCHH, Oecebl
JlaGopaTopHasi padora mo teme Ne 5.1 2 0,5 noaroroska x JIP BrInojiHEHKHE OIBITOB B
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMUS: o E ol 2 ol 5 = ? AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
xox VK OIIK; [IK HanvmenoBaHne pa3gesnoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = E é E E § = 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
1) MekMONEKyISIpHbIE, [6.3.5] ctp. 31-35 MalbIX rpynnax (2-3
BHyTpuMoiekyssipasie OBP, peakuuun HeII0BEKa).
JUCIIPONOPLUUOHUPOBAHYS U Konnexrusro-
KOHIPOTIOPIIHOHUPOBAHHSL. Tpymmosoe obcyicenie
OKHCIUTENBbHO-BOCCTAaHOBUTENIbHAS PESYILTATOR
o TIPOBEICHHBIX ONBITOB.
JIBOHCTBEHHOCTH BEIIECTB.
2) Bausuue pH cpensl Ha
OKHCIIUTEIbHbIE CBOMCTBA BEIIECTB.
o(opMIIeHHE 0TYETOB 3amuTa maboparop-
mo Teme Ne 5.1 Craua oT4eToB. 1o JIP [6.3.5] ct. 31-35; HEIX paGoT.
KonTtpompHbIit onipoc (KOHTpOIBEHAS 2 1 MOATOTOBKA K OIPOCY KoJLIeKTHBHO-
pabota) [6.3.5] (KP [6.3.11] IPYIIOBOE 00CYKACHHE
cr.3-17) peleHus 3a1a4.
Hroro no 5 pazgeny 1 4 2
Paznen 6 Dnekrpoxumus.
Tema 6.1 SJEGKTPOI[HLIIZ noTeHuan. Psn TMpopaGoTka eKuii 1 JIEKIUSA-00BSICHEHUE C
HalpsiKeHU MeTasuioB. BiusHue OCHOBHO# THTEATYDHI YaCTUYHBIM
BHEHTHUX (HaKTOPOB HA BEIUYUHY 2 0,5 [6.1.2] cr. 260-284 TpUBIEYEHHEM (GOPMBI
OIK-1 3JIEKTPOJHOTO NOTEHIMAaNA. Y paBHEHUE CT' 3 0 0-30 9 ’ JUCKyCCHH, Gecebl
WOIIK-1.1 Hepucra. XuMnueckie HCTOYHUKHU TOKA. '
MOITK-1.3 Tema 6.2 Onexrponus . [lomspusanus u JIeKIUs-00BbICHEHHE C
HepeHanpsKeHUE MEKTPOTHBIX Y9aCTHYHBIM
HOIIK-1.5 .
HpoILEecCOB. AHOIHO-PACTBOPUMBIE U IpopaGorka nexuuii 1 npuBJedeHHeM HOPMBI
WHEPTHBIE IEKTPOBI. DIEKTPOIIN3 1 05 OCHOBHOI1 JTUTEPATYPbI JUCKYCCHH, Oecebl
BOJIHBIX PACTBOPOB U PACIUIABOB. [6.1.2] cr.278-291
Hanpsoxenue pa3nosxeHust. 3aKOHBI
®Dapagest.
JlaGopaTopHas pa6ota mo Teme Ne 6.1 1 1 noArotoska k JIP BhInosHe ke OIBITOB B
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
= 9 .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = -
xox YK; OIK; MK pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
s | 5% G
H HHIHKATOPBI = g E E S5 & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
1)Uzmepenune D/1C ranpBaHUIIECKOTO [6.3.6] ctp. 36-43 ManbIxX rpynmax (2-3
dJIEMEHTa YeJI0BeKa).
- KonnexrusHo-
)DneKTpOXUMHYECKast aKTHBHOCTb T —.
METAaJIIOB PE3YNLTATOB
IIPOBCICHHBIX ONBITOB.
BEInoyiHEHHE ONIBITOB B
JlaGopaTtopnas paGora no Teme Ne 6.2 MaJIBIX Tpynmax (2-3
1)D1eKTponm3 ¢ pacTBOPUMBIM aHOIOM noxaroroska k JIP HeroBexa).
2 1 KonnexkrusHo-
2)DneKTpOIN3 C HEPACTBOPHUMBIM [6.3.6] c1p.43-48
IPYIIIOBOE 00CYXKICHUE
aHOJO0M pe3ynbTaToB
TNPOBEJACHHLIX OIIBITOB.
mo Teme Ne 6.1 u 6.2 Cgaua oTUETOB. OdopmiteHne 0TIETOB 3amura aboparop-
KOHTpONbHBI 01poc (KOHTPOIbHAS no JIP [6.3.6] ctp. 36- HBIX PaboT.
pabora) 2 1 48; noaroToBKa K KoJIIeKTHBHO-
ompocy [6.3.6] (KP IpYIIOBOE 00CYXIEHUE
[6.3.11] c1.3-17) pelwenus 3a7a4.
Hroro no 6 pazgeny 3 5 4
Pa3gen 7 Koppo3us u 3ammTa METauioB OT KOPPO3HH
Tema 7.1 . Koppo3ust. OCHOBHBIE BHIIBI IMpopaboTKa JeKIuii 1 JIEKLUA-00BACHEHUE C
Koppo3uu. Turel KOppO3MOHHBIX OCHOBHOM IUTEPATypBI YaCTUYHBIM
OIK-1 paspymieHui. XumMu4yeckast Kopposusl. [6.1.2] cr.310-327 npuBiIeYeHHEM HOPMBI
HOIIK-1.1 DJIeKTPOXUMHYECKAsk KOPPO3HS. JWCKYCCHH, Gecetpt
MOIIK-1.3 Koppo3us ¢ BOIOPOIHON U KHCIOPOTHOH
HOIIK-1.5 nenonspusanueii. TepMoanHaMugecKue 1 1
1 KHHETHYECKHUE aCTIEKThl KOPPO3HUH.
Biusaue BHEITHUX (haKTOPOB Ha
3aKOHOMEPHOCTH KOPPO3HMOHHBIX
TIPOIIECCOB.
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOrO
OCBOCHMS: © E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E‘ G" L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
M MHAUKATOPBI E: E é L E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Tema 7.2. MeTOIBI 3alIUTHl METAIITIOB OT IIpopaboTka nekuui u JEKLHA-00BbACHEHHE C
Koppo3uu. JlerupoBaHue, 3allUTHbIE OCHOBHOI1 JTUTEPaTypPhl JaCTHIHBIM
TIOKPBITHS, SJIEKTPOXUMHUYECKHE [6.1.2] cr.327-340 TPUBJICYCHHEM (OPMEI
METOIBI, OCTabJICHHE CBOICTB nmcKycenu, becept
KOPPO3HOHHOM CPe/Ibl, HHTHOUTOPHI, 1 !
panuoHaIbHOE KOHCTPYHPOBAHHE.
JlaGopaTopHas pa6ota mo Teme Ne 7.1 noaroToBka k JIP BeimonHeHne ONBITOB B
DBnusnue pH cpeasl Ha  CKOpOCTh [6.3.7] ctp. 39-40; ManbIx rpymmax (2-3
KOPPO3UH Bomonnenue /13 [6.3.7] ;Zﬁ?gﬁegélm_
2) BiisiHue akTMBATOPOB (MOHOB XJIOpA, 1 0,5 cr. 30-38 TpyIIIoBOE OGCyHICHHe
NHz,) Ha ckopoCTh KOppO3UHN PE3YIHTATOR
3) BimsiHue nepeHanpspKeHUs: BOJIOPoaa NPOBE/IEHHBIX OTIBITOB.
Ha CKOPOCTh KOPPO3HUH
JlaGopartopuas padora no Teme Ne 7.2 noaroroska k JIP BrinonHeHnue oneIToB B
1) AHOJTHBIE W KaTO/HBIC 3aIUTHBIC 1 0.5 [6.3.7] ctp. 40-41; MATBIX rpymmax (2-3
Buinonmenne /13 [6.3.7] | Ue7OBeKa).
MTOKPBITHS] METAJLIOB or. 30-38 KonnextruBHO-
2) DNeKTpOXUMHUYECKHE METO IbI 3aIIUTHI IPYIIIOBOE 00CYXKICHHE
weraaaon or oppor
OdopmiteHne 0TIETOB 3amura taboparop-
no Teme Ne 7.1 u 7.2 Criaua oT4€TOB. 3 15 mo JIP [6.3.7] ct. 39-41 HBIX paGoT.
KonTpombHbIit onipoc (KOHTpOJIbHAS IToxroroska K onpocy KomekTuBHO-
pabora) [6.3.7] (KP [6.3.11] IPYIIIOBOE 00CYXIeHHE
cr.3-17) pEIIEHus 3a1a4.
HToro no 6 pazneay 2 5 35
OIIK-1 .
HOMK-1.1 Paznen 8 Teopust ctpoenust aromoB u [lepuoaudeckuii 3akoH
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Bunel yueonoi padoTsl
Ilnanupyemble K
OHTAKTHAS
(KOHTPOJIHPYEMbIE) T = o HaumenoBanue Peanu3zanus HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
xox VK OIIK; [IK HanmeHoBaHue pa3aesioB, TeM ?i E. s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX II0ArOTORKM Kypea
M MHAUKATOPBI = E é E E § = 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIeTeHIHii = s é‘ 5| © =
HOIIK-1.3 Tema 8.1. Ctpoenne atoma. Ksanroso- Ipopaborka nexumii 1
HOIIK-1.5 MEXaHUYECKOE O0BSICHEHUE CTPOCHHUS OCHOBHOIT THTEPATYPEI
aToma. BonHoBas GpyHKuus, ypaBHEHHE [6.1.2] c1. 17-31,
[lIpeaunrepa. KBanToBBIE YKCIIA. [6.1.3] cr. 10-40
Pacnpenenenue 31eKTpOHOB B aTOMax
3JIEMEHTOB 10 SHEPTETUUECKUM YPOBHAM
u noxypoBHsM. [IpaBuna XyHaa u JeKIHsI-00BACHEHHE C
KiieukoBckoro. DHeprusi HOHU3aLUY, 2 05 YaCTHYHBIM
SHEPTHS CPOACTBA U ' TPUBICUCHIEM (QOPMBI
ANEKTPOOTPHUIIATETILHOCTH aTOMOB. JIMCKYCCHH, GeceIbl
Ilepuoauueckuii 3axon I.1.
Meneneena. [Tepuoanueckas
CHUCTEeMa JJIEMEHTOB U €€ CBSI3b CO
CTPOEHHEM aTOMA. M3menenue
CBOMCTB 3JIEMEHTOB B IEPUOINYECKON
CUCTEME.
JlaGoparopuas padora Ne 8.1 Vcrmpit Brimonsenne § CoBMeCTHOE I'PYIIIOBOE
. 2 0,5 JTIOMAIITHUX 3aJaHAN 00CyXIIeHHE pEeIICHHS
ONPOC 0 PELICHUIO TOMAIIHUX 3aJaHUH [6.3.8] c1p. 6-34 sanau
Hroro no 8 pazgeny 2 2 1
HUTOI'O 3A CEMECTP 17 | 34 24
JK3aAMEH 27 Pabota ¢ koHCTIEeKTOM
JICKLHH 1 y4eOHBIM
MaTepUuaioM. CocraBire-
HHEC IJIaHA U TE3UCOB
OTBE€TA Ha TCOPETUIEC-
KH€ BOIIPOCHI.
HUTOI'O no nucuuninue 17 | 34 51
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

5.1.JIns1 oueHkM 3HAHWH, YMEHUH U HaBBIKOB HCIOJB3YETCSl TEKYUIMI KOHTPOJb U
IIPOMEXKYTOUYHAs aTTECTaLUs.

5.1.1.Texymuii KOHTPOJb OCYLIECTBISETCA IO BCEM BHJAAaM Yy4eOHOro mporiecca
(;1abopaTopHble pabOThl, JEKIHMH, PEIIEHUE MPAKTUYECKUX 3a/ad, KOHTPOJIbHbIE pabOThl) U
COJICPIKUT:

- Borpocs! k J1a6opaTtopHbBIM paboTam;

- 3agauu U1 MHAUBUYAJIbHBIX 3aJaHUM 110 pasaenam 1-8 TuCHuIIuHBI
(TpencraBieHbl B METOIMUECKUX YKa3aHUSAX K MIPAKTUYECKUM M JJA0OPaTOPHBIM
3ansaTusm [6.3.1 — 3.8], ykazauusie B 11. 6.3);

- Kontposbhbie pabotsl (ipencrasiens B [6.3.9 — 6.3.12], yka3anHbie B 11. 6.3)

5.1.2 TlpomexyToyHast aTTECTAIUsI COACPIKUT:
- TeopeTuueckue BOMPOCH K IK3aMEHY;,
- KoMIt1ekT 3x3aMeHaIMOHHbBIX OUIIETOB;

- TecTbl

Marepuansl, HEOOXOIUMBIE NJisi OLICHKW 3HAHWM, YMEHUN M HAaBBIKOB I TEKyIIed M
MIPOMEKYTOUHOM aTTeCTAllMK HaXOaATCs Ha Kadeape B MOJTHOM oObeMe.

5.2. Onucanue nokasareseil H KpUTepPHeB KOHTPOJIS YCIIEBA€MOCTH, ONMMCAHNE LIKAJ
OllEHMBAHUSI

Jlist OLIeHKW 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIUU IO JTUCIUILIUHE
MOXET TPUMEHATHCS O0AJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIEHKH
YCIIEBaEMOCTH CTYJECHTOB.

Taonuya 5 — bannvno-peiimunzoeasn cucmema OYeHUBAHUA

Ixana
JK3aMeH
OlleHNBaHUS
40<R<=50 OTnn4HO
30<R<=40 Xoporio
20<R<=30 Y 10BIETBOPUTENHHO
O<R<=20 HeynoBneTBopuTenbHO
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

KpuTepun oneHuBaHus pe3yJabTaTOB 00yUeHHs

Ouenka Ouenka Ouenka Ouenka
Kon u Konx n HanmeHoBaHue «HEY/IOBJETBOPUTEIBLHO» | «yAOBJIETBOPUTEIbHO» / «xopouoy / «OTJIUYHO» /
HaAaNMCHOBAaHHE HHIAUKATOPA TOCTHKCHHUSI / «HE 3aUTCHO» «3a4TECHO» «3a4YTEHO» «3a4YTEHO»
KOMIICTCHIIMH KOMIICTCHIIMH 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHT OBO OT max pEeUTHHTOBOU OT max pEeUTHHTOBOU OT Max PEUTUHT OBOU
OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJISI OIIEHKH KOHTPOJIS OIIEHKH KOHTPOJISI
YacTuuHble Pa3spO3HCHHLIC 3HAHUS B LCJIOM YIOBJIETBOPUTEIILHBIC XOpOI_HO 3HaAcCT OTIUYHO 3HAET TeOpeTI/I‘IeCKI/Iﬁ
(byHZ[aMeHTaJ'ILHBIX 3aKOHOB 3HaHUA OCHOBHBIX TeOpeTI/I‘IeCKI/Iﬁ marepuall, HO Marepua: (byH[[aMeHTaJ'H)HI)Ie
XUMHH; TECOPUU CTPOCHUS aTOMA; (byHI[aMCHTa,HI)HBIX 3aKOHOB B OTACIIBHBIX pasaeciiax 3aKOHBI XUMUU, TCOpHUIO
TCPMOJUHAMUKU XUMHUYICCKUX XUMUU, TCOpUU CTpOCHUS JOITYCKAa€T HETOYHOCTH. CTpOCHUA aToMma,
IIPOILECCOB; OCHOBHBIX aToMa u TEPMOJANHAMUKU YmMmeer NIPUMCHATH TEPMOJUHAMUKY XHUMHYCCKHUX
3aKOHOMCpHOCTeﬁ MIPOTCKaHUA XUMHYECKUX ITPOLECCOB; XHUMHYCCKHC 3aKOHBI I TIIPOLECCOB; OCHOBHBIC
XUMHUECKUX pEeaKIuii; OCHOBHBIX  3aKOHOMEpPHOCTEW | pelieHus MPAKTUYECKUX | 3aKOHOMEPHOCTH  MPOTEKaHUS
TMMOBEPXHOCTHBIC MPEACTABIICHUA O NPOTCKaHUA XUMHYCCKUX 3aaad, HO HE BcCeraa XUMHUYCCKUX pCaKHHﬁ;
OHK'l JUCHEPCHBIX CUCTEMAX U peaKHI/Iﬁ; JUCHEPCHBIX CUCTEM MIPUBOOUT MOJIHOC PEHICHUE. JUCIIEPCHBIC CUCTCMbI n

ClIocOBeH HCMOb- pacTBOpax 3JCeKTPOJIUTOB; U PacTBOPOB JJICKTPOJHUTOB; | BrameeT xuMuueckon PacTBOPHI ICKTPOJIUTOB;
(bpaFMeHTapHLIC 3HAHUA OCHOBHBIX OCHOBHBIX MOJIOKEHUI HOMeHKJ’IaTypOfI n OCHOBHBIC ITOJIOKCHU A

30BaTh OCHOBHBIE NOIIK-1.1. o ..
TIOJIOKCHUU DIICKTPOXUMUU. OJICKTPOXUMUH. TCPMUHOJIOTUEH; HaBbIKaMH JJICKTPOXUMUH.

3aKOHBI CCTECTBCHHO- | 3HAET OCHOBHBIC 3aKOHBI He yMeeT caMOCTOATENBHO pemarh | YMeeT IPUMEHSTh XUMUYECKHE | CAMOCTOATENBLHON paboThl M | YMeeT CaMOCTOATENBHO PEiaTh

Hay4HBIX JUCLHIIIMH | €CTECTBEHHOHAYYHBIX KOHKPETHBIE 3a]1a9K M3 PA3IMIHBIX | 3aKOHBI IS PEIICHHS METOIaMH BBIIIOJTHEHHS KOHKPETHBIE 3a1a9H 13

B IIpo(heccuoHalb-
HOH JIeSITeNIbHOCTH,
MIPUMEHSTH METOJIBI
MaTeMaTHYeCKOTO
aHaIM3a U MOJEIH-
pPOBaHUS, TEOPETU-
YEeCKOT0 M HKCIepH-
MEHTaJIbHOTO
HCCIIEJOBaHMUS.

JUCHUIIINH, MCTOAbI
MATEMaTUYCCKOI'o aHaJin3a u

pa3aeiioB XUMHUH, IPUMEHATH
XUMHUYECCKHE 3aKOHBI JI1 PCIICHUA

TIPAKTUYECKUX 3a7a4, HO
JOITYCKaroTCA OTACIbHBIC

JIIEMEHTAPHBIX XUMHIECKIX
HCCJIEIOBaHMI B 001acTH

Pa3IUYHBIX PA3NENOB XHMHH,
MPUBOJS TIOJIHBIA Pa3BEPHYTHIN

MOJICTIMPOBAHMS, CBA3aHHEIE ¢ | MPAKTHYCCKUX 3a1a4 B 00IacTH CYIIECTBEHHBIE OIINOKN B npodeccHoHanbHO OTBET; IPHMEHATh XUMUIECKHE
npodeccHoHanbHOI npodeccHoHaNBHOI AEATENLHOCTH | PELICHUHU 33124, HCTIPAB/ICHHbIE | JEATENbHOCTH. 3aKOHBI JUIS PEIICHHs
IESTEIbHOCTBIO He Bnaneer xumunueckont € TIOMOIIIBIO TIperoiaBaTes. MIPAKTUYECKUX 3aJau B 001aCTH
HOMEHKJIATYpoi U Brnaneer xummuueckoit npodeccuoHanbHO
TEPMUHOJIOTHEH; HaBBIKAMU HOMEHKJIaTYpOil U TEepMHUHOJIO- JIeSITeTbHOCTU
CaMOCTOSTEIbHON paboThl U ruei, HaBbIKAMHU CAMOCTOSI- B nonnoit Mepe Bnaneer
METOJJAMH BBITIOTHEHHS TeIbHOU paboThl M METOJAMH XAMHYECKOH HOMEHKIIATYpOH H
3NIEMEHTaPHBIX XUMHIECKIX BBITIOJTHEHUSI JJIEMEHTapHbBIX TEePMHHOJIOTHEH;
HCCIIeI0BaHMI B 00IaCTH XMMHYECKHX HCCICTOBAHIN B HaBBIKAMH CAMOCTOSITEIILHON
npodecCHOHANBHOI ASSTENFHOCTH. | 00JacTH NMPOhEeCCHOHATBLHOM paboTBl ¥ METOAAMH
JACATCIIBHOCTHU. BBINIOJTHEHUA 3JIEMCHTAPHBIX
XUMHUYCCKUX I/ICCHeﬂOBaHI/Iﬁ B
obmacT ipodecCHOHATBHOM
JIeATeITbHOCTH.
MOIIK-1.3 OTCyTCTBHE UM Pa3pO3HEHHEIE B nennom ynosnerBopuTensHble, | XOpOIIO 3HAET OCHOBHBIE Nmeert rirybokue 3HAHUS

3HaHWA OCHOBHBIX 3dKOHOB XMMHH,

HO HC CUCTEMATU3HNPOBAHHBIC

3aKOHbI XUMHH,

OCHOBHBIX 3aKOHOB XUMHWH,
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Hmeer HaBBIKK IIPUMEHCHUA
OCHOBHBIX 3aKOHOB

TEOPETHIECKHX OCHOB OOIINX
3aKOHOMEPHOCTEN NMPOTEKaHUS
XUMHUYECKUX peakuuil. Hesnanue

3HAHUS OCHOBHBIX 3aKOHOB
XHUMHUH, TEOPETHYECKUX OCHOB M
00IIKX 3aKOHOMEPHOCTEH

TEOPETHIECKHE OCHOBBI 00IINX
3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHUYECKUX PEAKLINHI,

TEOPETHYECKUX OCHOB OOIINX
3aKOHOMEPHOCTEN NMPOTEKAHUS
XUMHUYECKUX PEAKLINHI,

€CTECTBEHHOHAYYHBIX H
OCHOBHBIX BHJIOB KOPPO3UH MIPOTEKAHUSI XUMUIECKHX OCHOBHBIE BUIBI KOPPO3UHT a IOCTaTOYHO BBICOKOM YPOBHE
JHUCIUINUINH, CBA3aHHBIX C A pp P N A pp A yp
PO(ECCHORATBHOI METaJUIOB ¥ METOJIOB 3aIUTHI peakiii, OCHOBHBIX BHJIOB METAJUIOB ¥ METOIBI 3AIlUThl | 3HAET OCHOBHBIE BUBI KOPPO3UH
p METaJJIOB OT KOPPO3HU. KOpPPO3HU METAJUIOB M METOJIOB | METAJUIOB OT KOPPO3HHU Ha METaJUIOB ¥ METOIBI 3aIIUTHI
ACATCIIBHOCTH OparmMeHTapHble YMEHHs pelIaTh |3allUThl METAUIOB OT KOPPO3UH | JOCTATOYHO XOPOIIEM YPOBHE. | METAIIOB OT KOPPO3HH.
MPaKTHIECKHe 3amaun ¢ | He B momHom oObeme ymeer | YMmeer  wmcmosb3oBate U | CBOOOIHO yMmeeT HCIIOIB30BATh
UCIIONB30BaHMEM  3HAHMH 110 | WCIOJNB30BaTh W IIPUMEHATH | IPUMEHSATH XUMHYECKHE | U TNPUMEHATh  XHMHYECKHE
XUMHH B obmactu mpodeccuo- | XUMHYECKHe  3aKOHBI  JUIA | 3aKOHBI TSt pelIeHns | 3aKOHbI TSt pelreHus
HaJbHOH JeATeIbHOCTH. pelleHus MpaKTUYeCKUX 3ajad | MPakTUYeCKHX  3afad B | NMPaKTUYECKHX 3a7ad B 00JIACTH
OTcyTCTBHE BIaZCHUS WIN B obmactu mpodeccHOHANbHO# | obmacti mpodeccHoHanbHO# | mpodeccHoHanbHO
(parMeHTapHbIC BIaACHUS JEeATETbHOCTH. JeATETbHOCTH JeATETBHOCTH
HaBbIKaMM [IPAKTUYECKOTO BribopouHo Bnaneer HaBbIkaMu | BiageeT HaBBIKaMu B nonnoit Mepe Bnaneer
HNpUMEHEHHS 3aKOHOB XUMHHU. MIPAaKTUYECKOTO NPUMEHEHHUS MPAKTUYECKOTO IIPUMEHEHNST | HaBBIKAMH IPAKTHYECKOTO
3aKOHOB XHMHUH. 3aKOHOB XUMUH. NIPUMEHEHHs 3aKOHOB XUMHHU.
He 3naer ocHOB mmaHmMpoBaHMS B nenom ynosnersoputensHsle | Ha mocTaToYHO BBICOKOM
Ha BricOKOM ypOBHE 3HaeT
XHMHYECKOTO SKCIIEpUMEHTa U 3HAHUS OCHOB IUIAHMPOBAHMS YPOBHE 3HA€T OCHOBBI
OCHOBBI ITAHUPOBAHHS
METOJI0B 00pabOTKHU Pe3yabTaToB XMMHYECKOTO YKCIICPIMEHTa U TUTAaHUPOBAHHUS
XUMHYECKOTO YKCIIEPHMEHTa 1
SKCIIEpUMEHTA; METOJ0B aHalM3a U | METOJ0B 00paboTKu XHMHYECKOTO SKCIIepUMEHTa
MeToJI6I 00paboTKI
00pabOTKH pe3yNIbTaTOB pe3yIbTaTOB 3KCIEPUMEHTA; U MEeTObI 00paboTKH
pe3yIbTaToOB YKCIICPHMEHTA;
XUMHYECKUX SKCIIEPUMEHTOB. METOJIOB aHaJM3a ¥ 00paboTKH | pe3ysibTaToB SKCHEPUMEHTA;
METO/BI aHaJH3a U 00paboTKU
3aTpynHsIeTCs COCTaBUTh IUIaH Pe3yNIbTaTOB XMMHYECKIX METO/IbI aHANN3a U
PEe3yIbTaTOB XUMHIECKHX
HPOBE/ICHUS IKCTIEPUMEHTAIBHBIX 9KCTIEpUMEHTOB. 00pabOTKH pe3yNIbTaTOB KCTICDHMEHTOB
UCCIICIOBAaHUN 1 YMeeT coCTaBUTH ILIaH XUMUYECKUX p )
NOIIK-1.5. VMeeT COCTaBHUTH ILUIaH
MPOaHATN3UPOBATh PE3YIbTATHI MIPOBEACHHUS SKCIIEPHIMEHTOB. —
CriocoGen 0OpabatbiBaTh XHMHYECKUX SKCIIEPUMEHTOB, OKCIIEPUMEHTABHBIX VYMeer cocTaBUTH IUIaH 3llzcne R
OKCICPUMCHTAIIbHBIC JAHHBIC, | HaGmrofeHUl, U3MEpeHuH, HCCIIEIOBAHUHN, HO 3aTPYIHATCS | MPOBENEHUS nccneI;OBaHHﬁ
MHTEPIPETUPOBATH U Mpodec- BBITIOJIHUTB PacdeThl C MIPOAHAIN3UPOBATh PE3YNIBTATHl | IKCIIEPUMEHTAIBHBIX i
HCIIOJIb30BaHUEM XMMHUYECKOT0 3KCIIEPUMEHTA U HCCIIeI0BaHUM MPOAHATMIUPOBATH PEYILTATEI
CHOHAILHO MPCACTABIATE p ’ XHMHYECKOTO SKCIIEpUMEHTa 1
JKCIIEPUMEHTAIBHBIX 1 czenathb BBIBOJ. [IpOaHaIN3UpPOBATh

MOJYYCHHBIC PE3YJIbTAThI;

CIPaBOYHBIX JaHHBIX.
He Brageer cooTBETCTBYIOIIUM
(hu3HKO-MaTeMaTHIECKIM
amnmapaTtoM o0pabOTKH pe3ybTaToB
HKCIIEPHMEHTA,

METOJIMKOM pacueTa nmpocTermumx
XUMHUYECKUX ITapaMeETPOB U
XapaKTEePUCTHUK MTPOLIECCOB C
PUMEHEHUEM CIIPAaBOUYHOM
JIUTEPATYPBI.

B nenom Bnaneer ¢usnko-
MaTeMaTHIECKHM aIapaToM
00pabOoTKH pe3ynbTaToB
9KCIEPUMEHTA, METOJUKON
pacudera npocTenImux
XMMHYECKHX [TapaMeTpoB U
XapaKTEePUCTHUK MPOLIECCOB, HO
JIOIyCKaeT OLIMOKHU B pacyeTax.

pe3ynbTaThl XUMUYECKOTO
9KCIIEPUMEHTA U C/IEaTh
BBIBOJI.

Brnaneer ¢uzuko-
MaTeMaTHYeCKUM almapaToM
00pabOTKH Pe3ynbTaToB
3KCIEPUMEHTAa, METOIUKON
pacuera npocTenImx
XMMHUYECKHX ITapaMeTpoB U
XapaKTEPUCTHUK IPOLIECCOB.

C/IeNaTh BBIBOJI.
B momHOM 00BEMe BiameeT
(HM3HKO-MaTEMATHIECKUM
anmapatoM 00paboTKH
Ppe3yIbTaTOB IKCIIEPHMEHTA,
METOJTUKOH pacueTa
MPOCTEUIINX XUMHIECKUX
apaMeTpoB U XapaKTePUCTHK
MPOLIECCOB C IPUMEHEHHUEM
CIIPaBOYHOM JINTEPATYPHI.
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Ouenka Kpurepun oueHuBanus

OIICHKY «OTJIMYHO» 3aCIy>KUBAET CTYAEHT, OCBOUBILINMA 3HAHUS,
YMEHHsI, KOMIIETEHIIUN U TEOpEeTHUECKUil MaTepuai 0e3 npoOenos;
BBIIOJIHUBIIINN BCE 3alaHuA, MPECAYCMOTPCHHBIC yT-I€6HBIM IIJTaHOM Ha
BBICOKOM KaY€CTBEHHOM YpPOBHE; PAKTUYECKUE HABBIKH
poeCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOILL0» 3aCITYKHBAET CTYACHT, IPAKTUYECKH MOJHOCTHIO

Bricokuii ypoBeHb
«S»
(oTIMYHO)

«» OCBOUBIIHNI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TCOPETUUECKUI
(xopo1o) MaTepuall, y9eOHbIC 3a/JaHUs HE OLICHEHBI MAKCUMAJIBbHBIM YHCIIOM
0aJI0B, B OCHOBHOM C(HhOPMHPOBAIT MPAKTUIECCKHIE HABBIKU.
[ToporoBerii OILICHKY «Y/I0BJIETBOPUTEIBLHO» 3aCITYKHBACT CTY/ICHT, YACTUYHO C
YPOBEHB «3%» npoOesiaMy OCBOWBIIUI 3HAHUS, YMCHHSI, KOMIICTEHITUH H
(YIOBJIETBOPUTEIH | TEOPETUYCCKUI MaTepHai, MHOTHE y4eOHbIC 3aaHus JTH00 He
HO) BBITIOJTHIIL, JTUOO OHU OILIEHEHBI YHCIIOM OAJTOB OJU3KUM K

MUHHMAaJIbHOMY, HEKOTOPBbIE IPAKTUUECKUE HAaBbIKU HE CHOPMHUPOBAHBI.
MuHuMaNbHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO» 3aCIyKUBAET CTY/AECHT, HE OCBOUBIIUI

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMU M TCOPETHUSCKUN MaTepua, ydcOHbIe
(HEeyIOBIIETBOPUTE | 3aJ]aHUS HE BBITIOJIHUII, TPAKTUYCCKHE HABBIKK HE CHOPMUPOBAHBI.
JIHO)

6. YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOnasi iuTepaTypa, neyaTHble u3JaHus 0ud.1uoTeuHoro gounaa

bubanoreunsIit CI)OHI[ YKOMIIJICKTOBAH MEYATHBIMHA U3JaHUAMU U3 paCu€Ta HEC MCHEC 0,25
OK3CMILIIpa KAXKA0ro u3 HSHaHHﬁ, YKa3aHHbIX HUIKC Ha KAXKIO0TO o6yqa10meroc;1 U3 4yucja Juo,
OIHOBPEMCHHO OCBaMBAOIIUX COOTBCTCTBYIOIYIO JUCHUIIIIMHY (MOI[y.]'IL).

6.1.1 I'nmuaka H.JI.O6mas xumus: YueOuuk mia 6akanaspos/H.JI. I'munka; Ilox pen.. B
A. Tlonosa, A.B. babkosa.-18 u3n. Ilepepa6. 1 non. — M.:FOpaiit, 2012.-898c.

6.1.2 Koposun H.B. O6mas xumus: /H.B. Koposun. -8 uza. Crep. -M.: Beicu. mik.,
2007.-557c.

6.1.3 Axmero H.C. OOmas m HeopraHmveckas xumus: YdeOHWK s By3oB / H.C.
AXMETOB. - 7-¢ u3n., crep. - M.: Beicmn. mik., 2006. - 743 c.; - 6-¢ u3n., crep. - M.: Beicn. mik.,
2005. - 743 c.

6.2. CnpaBo4yHO-0u0.1norpaduyeckas aureparypa

6.2.1 XK.B. Manynesnu Xumus: yuedHnoe nocooue/ JK.B. Mamynesuu, A.J[.CamcoHoBa,
A.B. bopucos; HI'TY um. P.E. AnekceeBa. — Huxuuit Horopoa, 2020. — 159c.

6.3. MeToanyeckue ykazaHusi, pa3padoTaHHble NIPenogaBaTeIsiMH

B crimcok «MeTorueckue yKa3zaHus, pEKOMEHIANN U JPYTUe MaTepPHalbl K 3aHATHSIMY
BKITIOYAIOTCS METOJMYECKUE YKa3aHWs M PEKOMEHIAIWU IO TPOBEICHHIO JIA00OPATOPHBIX M
NPaKTUIECKUX YYCOHBIX 3aHATHH IO JMAHHON IUCIHIUIMHE, KOMIUICKTHl WHIUBUAYAJIBHBIX U
KOHTPOJIbHBIX 33/IaHHI:

6.3.1 Tanxkun A.Jl. OcHOBHbIE TIOHSATHS ¥ 3aKOHBL: MeETOAMYECKHE VYKa3aHHS K
NPAaKTUYECKUM 3aHATHSM U JIa0OpaTOpHBIM paboTaM M WHAMBHUIYyAIbHbIE 33JaHHUS MO KypCy
o0uieil XuMHUM 711 CTYJJ€HTOB HEXMMHUYECKUX CHEIHaIbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX
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dopm oOyuenus/A.JI. I'ankun, A.JI. Camconosa, T.B. CazontbeBa // Hiwkxuuit Hosropoa, HI'TY
uM. P.E. Anekceena. 2018. — 20 c.
6.3.2 HaymoB B.M. DnemMeHTHl XUMHUYECKOW TEPMOAMHAMHUKY B Kypce OOIIeH XUMHUH: METO/I.

yKa3aHHs K JIaOOPATOPHBIM U MPAKTHUECKUM 3aHSATHSIM IO KypCy OOIIEH XMMUU JUIS CTY/ACHTOB
XMMHUYECKHX U HEXMMHUYECKHX CIECIUAIBLHOCTEH THEBHBIX, BEUCPHHUX U 3a04HBIX (hakyabTeToB /
B.M. Haymos, XX.B. ManyneBuu, . A. IlannyeBa, T.B. CazontseBa / H. HoBropon, HI'TY um.
P.E. Anekceesa. 2010. — 49 c.

6.3.3 barranoBa FO.B. CkopocTh XMMHUYECKUX peakinii. XUMHUYECKOE PaBHOBECHE: METO/I.
yKa3aHus Ui MPOBEJICHHS JIaDOPaTOPHBIX 3aHATUN MO Kypcy OOIIell XUMUU AJisi CTYIACHTOB
XMUMHUYECKUX U HEXMMHYECKHX CICIUATBLHOCTEH THEBHBIX, BEUCPHHUX U 3a04HBIX (hakyapTeToB /
10.B. barranosa, I''H. bopucoBa, A.B. bopucos, X.B. Manynesuu, B.K. Ocmano / H.
Hosropon, HI'TY um. P.E. Anekceesa. 2009. — 37 c.

6.3.4 CamconoBa A./l. PacTBOpHI 2JIEKTPOIUTOB: Y4€OHO-METOA. TOCOOUE K MPAKTUIECKUM U
nabopaTtopHbIM pabotam. MHAMBUyallbHBIE 33/1aHUS 110 Kypcy OOIIeld XUMHH I CTYACHTOB
HEXMMUYECKUX CICHUATBHOCTEH JHEBHBIX, BEYCPHUX U 3a04HbIX (opm oOyuenus / A/l
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuuii Hosropoa, HI'TY um. P.E.
Anexceesa. 2020. - 33 c.

6.3.5 CamconoBa A.Jl. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE pEAKIMH: METOAHYECKUE
YKa3aHUA K JIaOOpaTOPHBIM M MPAKTHUYECKUM 3aHSATHUSAM 10 KypCy OOIIel XUMHUU 7Sl CTY/IEHTOB
XUMHYECKHMX M HEXUMHUYECKUX CIIEHUAIBHOCTEH IHEBHBIX, BEYEPHUX M 3a0YHBIX (OpM
oboyuenust/ A.Jl. CamconoBa, A.JI. I'ankun, T.B. CazonteeBa // H.Hosropox, HI'TY um. P.E.
Anexceena. 2012. 36 c.

6.3.6 KoBasesa O.H. DnexTpoXxumusi: METOIMYECKHE YKa3aHHs K J1a0OpaTOpPHBIM U
IPAKTUYECKUM 3aHATHUSIM 110 Kypcy OOIIe XUMUU JIsl CTYJI€HTOB XUMUYECKUX U HEXUMUYECKHUX
CHEIMAIbHOCTeH JTHEBHBIX, BedepHUX M 3a0uyHbIX (opm obOyuenus / O.H. Kosanera, O.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hoeropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.7 Haymos B.1. Koppo3us u 3ammra MeTauioB OT KOPPO3UU: METOINYECKHE YKA3aHUS K
71a00PAaTOPHBIM M MPAKTUYECKUM 3aHATHUSAM IO Kypcy OOLIeH XUMUU AJIs CTYJ€HTOB XUMHUYECKHUX
Y HEXUMHUYECKUX CIEIMATBHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (hakynpTeToB /B.M.Haymos,
K.B.Marnynesud, }0.B.barranosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2011. 42 c.

6.3.8 CmupnoBa JI.A. CTpoeHne aTOMa: METOANYECKHIE YKa3aHUs K MPAKTUICCKAM 3aHATHIM
0 Kypcy oOmeid M HEeOpraHM4ecKOod XMMMHU Il CTYIE€HTOB XMMUYECKMX M HEXUMHUYECKUX
crienuanbHOCTEN HeBHOW M BeuepHed ¢opm oOyuenus / JILA. CmupnoBa, JXK.B. Manynesuu,
I".A. Tlannuesa, I'.®. Bonoaun, JI.H. Yetsip6ok, C.B. Kpacnonybckast // H. Hoeropon. HI'TY
uM. P.E. Anekceena. 2007. 39 c.

6.3.9 bopucoa I'.I'. OCHOBHBIE 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHYECKHX pPEaKIuii:
METOJMYECKHE YKa3aHWs JJs MPOBEIACHHS] KOHTPOJBHBIX PAa0OT M KOJUIOKBUYMOB IO KypCy
oOmiel XUMHM i CTYJEHTOB XHUMHYECKMX W HEXUMHUYECKHX CIEeHUaIbHOCTEH THEBHBIX,
BeuepHUX U 3a0uHbIX (opm oOyuenus / I.H.bopucosa, A.B. Bopucos, 10.B. Barraiosa, B.K.
Ocwmanos // H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

6.3.10. bopucoB A.B. KoHTposibHbIE 3aJaHHs MO TEME PACTBOPBL: METO. yKa3aHWs s
NPOBEICHUS TEKYIIET0 KOHTPOJIA MO Kypcy OOLIed XUMHUM M HEOPraHWYeCKOM XMMHUU IS
CTYJCHTOB XMMHMUYECKHMX M HEXMMHUYECKHX CIIEHUAIbHOCTEH JTHEBHBIX, BEUEPHUX M 3a0UHBIX
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dopm obyuenus / A.B. bopucos, A.J[. Camconosa, I".H. bopucosa / H.Hoeropon, HI'TY um.
P.E. Anekceesa. 2017. 14 c.

6.3.11 CaszontbeBa T.B. KoHTpoJIbHBIE 3alaHUs 1O OKHUCIUTEIBbHO-BOCCTAHOBHTEIHHBIM
cucTeMaM M KOPPO3UH JJIs CTYACHTOB HeXUMHUYeckux cnenuaiabHocteii / T.B. Cazontbesa, A./l.
Camconosa / H.Hosropox, HI'TY um. P.E. Anekceera. 2007. 18 c.

6.3.12 KosaneBa O.H. Crpoenme aroma. XWMHYECKash CBs3b: METOJ. YKa3aHWS s
MPOBEJCHUSI KOHTPOJIBHBIX pa0dOT M KOJUIOKBUYMOB IO Kypcy oOmlmieil XMMHM AJisi CTYJIEHTOB
XUMHYECKMX M HEXMMHYECKHX CIElHaTbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (opM
o6yuenus /O.H.Kosanesa, T.B. CazontrseBa, A.J[. Camconosa / H.Hoeropon, HI'TY um. P.E.
Anexceena. 2015. 16 c.

6.4. Memoouueckue ykazanus, pazpaoomannsvie HI'TY

6.4.1. Meronuyeckue peKOMEHIAIMU 110 OPTaHU3ALUU ayTUTOPHON palboThl. IIpuHATHI
YuebHo-meronnyeckum coetoM HI'TY um. P.E. Anekceesa, mporokon Ne 2 ot 22 anpens 2013
r. DJIEKTPOHHBIN aJipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Jara obpamenus 23.09.2015.

6.4.2 Meroauueckue pPEKOMEHIAIMM IO  OpraHu3allud U [UIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYyAEHTOB MO AucuuiuiuHe. [IpuHATEI Y4eOHO-MEeTOAMYECKUM
coetom HI'TY um. P.E. AnekceeBa, nporokon Ne 2 or 22 anpens 2013 r. DnexkTpoHHbIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.4.3 YueOGHoe nocobue «IIpoBenenune 3aHATHI C MPUMEHEHUEM HHTEPAKTUBHBIX (hopM 1
MeTooB  oOydenus», EpmakoBa T.M., HWamkwun E.I'., 2013 1. DIeKTpOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

1. NH®OPMALMNOHHOE OBECIIEYEHUME JUCHUIIJINHBI

VYueOHBII mpolecc MO JUCHUIIMHE O00ecCrledeH HEOOXOAUMBIM  KOMIUIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHIEMOTO MPOrpaMMHOrO OOecleueHusi, B TOM YHCIe
OTEUYECTBEHHOTO IPOU3BOJICTBA (COCTaB MO IUCHUIUIMHE ompeneneH B Hactosmend PIIJ u
MOJJIE)KUT OOHOBJICHUIO MIPU HEOOXOAUMOCTH).

7.1. IlepeyeHb mMporpaMMHOro odecnedyeHuss 1 MHGPOPMALMOHHBIX CIIPABOYHBIX
CHCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne HaumenoBanue 3bC Ccbuika, 1o KOTOpoM
ocyuectniasiercs aocryn k 9bC

1 KoHCynbTaHT cTy/IeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

4 E-LIBRARY.ru http://elibrary.ru/defaultx.asp
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Taonuuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpammHoe oGecneyeHue, HCMOJIb3yeMoe
B YHHBePCHUTETe HA IOTOBOPHOI OCHOBE

IIporpamMmmHoe odecnieueHne cBOOOAHOTO
pacnpocTpaHeHus

MicrosoftWindows 7 (moamucka MSDN
4689, mommrcka DreamSparkPremium, morosop
Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader (FreeWare)
https://acrobat.adobe.com/ru/ru/acrobat/pdf-
reader.html

Microsoft Office Professional Plus 2007
(mermensust Ne 42470655)

OpenOffice (FreeWare)
https://www.openoffice.org/ru/

B Tabn. 9 ykazan mnepedeHb mnpodeccHoHaIbHBIX 0a3 JaHHBIX U WHGOPMAIMOHHBIX
CIIPaBOYHBIX CHUCTEM, K KOTOPBIM oOecrieueH IOCTyM (yJaJeHHbIA aocTyn). JlaHHbIA nepeyeHb
MO/IJICKUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

Tabnuua 9 - Ilepeuenv coepemennvlx npogheccuoHanvHLIX 0a3 OAHHBLIX U
UHPOPMAYUOHHBIX CRPABOYUHBIX CUCEM

Hoctyn k pecypcey (yaajaeHHbIH
e HanmenoBanue npogeccuoHaJIbHON 0a3bl JAOCTYIH C YKa3aHUEeM
" | IaHHBIX, THPOPMAIMOHHO-CIIPABOYHON CHCTEMBbI CCBLIKU/I0CTYI M3 JIOKAJIbHOM
CeTH YHMBEPCHUTETA)

1 baza  pgaHHBIX  CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT /[home/standarts
CnpaBouHas IpaBoOBas cuctema .

2 JOCTYII U3 JIOKAJIbHOM CETH
«Koncynprantlirocy
HudopmaninoHHO-CIIpaBOYHAs cUCTEMa .

3 JOCTYII U3 JIOKAJIbHOM CETH
«TexkcrepT»

8. OBPA30BATEJIBHBIE PECYPCBbI J1JIs1 UYHBAJINJIOB U JINIL C OB3

B Ta61.10 yka3am mepedeHbp OOpa3oOBaTENBHBIX PECYPCOB, HUMEHOIMUX (HOPMBI,
a/IalITUPOBaHHbIE K OTPAHUYEHHUSM HX 370POBbS, @ TaKXKE CBEJICHHS O HAJIMYUM CIELUAIbHBIX
TEXHUYECKUX CPEJCTB OOy4YeHHs KOJUIEKTMBHOTO W WHAMBHIYAIBHOTO TOJb30BaHusA. [lpu
3aMoJIHEHUH TaOJIMIIbI MOKET OBITh HMCIIOJIb30BaHa MH(OpMalus, pa3MelleHHas B MOoJpa3ene
«octynmHast cpema» crnenuanusupoBaHHoro pasngena caWrta HITY  «Csemenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 - Obpazosamenvusie pecypcol 0141 uneaniudos u auy ¢ OB3

CaeeHust 0 HAJIMYHMH CHEHMATBHBIX
Ilepeyenn 00pa3zoBaTeIbHBIX PECypCoOB,
TEeXHHYECKHX CPEACTB 00y4eHHs
Ne NPHUCIOCO0IeHHBIX VI MCI0JIb30BAHUS
KOJIJIEKTUBHOTO ¥ HHAMBHUAYAJbHOIO0
uHBaguAaMu u Junamu ¢ OB3
M0JIb30BAHUS
1 OBbC «KoHCYNIbTaHT CTYJEHTa» 03BYUYKa KHUT U YBEJIMYEHUE mpudTa
crienMaibHOe MOOUIIBHOE MTPUIIOKEHHE -
5 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIIPOM3BOAUT TEKCTHI KHUT U MEHIO
HaBUTAIUU
3 OBC «tOpaiit» BepCHs 1S CIAa0OBHISIITNX
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JNMOE JIUIsA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 110 JUCHUIIJIMHE

Taonuuya 11 - Ocnawgennocms ayoumopuii U nomeujeHuil 0Jist CAMOCHOAMENbHOIL
paoomout cmyoeHmos no OUCUUnIUHe

No HaunmenoBanue OCHaIIIeHHOCTb HepequL JIUIHECH3UOHHOI'0
ayIMTOPHUIl U ayAMTOPHUIl OMeEIeHUI U NMPOrpamMMHOI0 o0ecreYeHus.
HOMelIIeHI/Iﬁ OJIsA l'[OMeHIeHI/Iﬁ OJIA PexBu3nTLI MOATBEPKAAOIICTO
CaMOCTOSITEIbHO CaMOCTOSITEJIbHOM PadoThI JOKYMEHTAa
paboThI
1 2 3
1 6147 1.Jlocka menoBas 1. Windows XP, Prof, S/P3 (moamucka Dream
yaeOHast ayJUTOPHUS s 2. Pabouee MecTo mpermoaBaTens Spark Premium, norosop NeTr113003 ot
TIPOBEICHUS 3aHATUH 3. Pabouee mecTo cTyzneHTa - 64 25.09.14);
JIEKITHOHHOTO W CEMHHAP- Yelr. 2. Dr.Web (c/a ZNFC-CR5D-5U3U-JKGP
CKOTO THIIa, TPYIIOBBIX H 4. lepcoHATBHBIN KOMIBIOTEP ot 20.05.2024)
WHIUBHYAIbHBIX KOHCY-
JIbTAlluH, TEKYIEro
KOHTPOJIA U IPOMEXKYTOY-
HOW artecTanuu (kadeapa
"TIpon3BoaACTBEHHAS
0€30IaCHOCTD, YKOJIOTHS U
xumus" . Hmokuni
Hogsropon, Kazanckoe 1.,
12)
2 6260, 6261, 6264 JIabopaTopHble pabOTHI MPOBOIAT 2

ayTUTOPUH IS IPOBEe-
HUS 1a00paTOPHBIX
3aHATHUH, TPYMIIOBBIX U
WHIUBUAYAIbHBIX KOHCY-
JIbTAlluH, TEKYIEro
KOHTPOJIS U IPOMEKYTOU-
HOW arrectanuu (kadeapa
"TIpon3BoACTBEHHAS
0€301aCHOCTD, DKOJIOTHS U
xumus" T. Huokaui
Hogropon, Kazanckoe 1.,
12)

npernoaaBaTess U 1 1abopaHT.

1. Jocka memoBas - 2 IIT.

2. Cromsl TabopatopHbIe (pabouee
MECTO CTy/IeHTa) Ha 24 yen.;

3. Pabouee MecTo mpenoaaBaTesst —
2 mT.;

4. BeITspkHbIE MIKA(BI - 2 1IT;

5. O6opynoBaHue sl MPOBENCHUS
71a00paTOPHBIX 3aHATHH 11O
JUCIUTUTMHE XUMHUS:

mKad CyIWIBHBIN - 1 mT.,
IEKTPOXUMHUUYECKHE STUCHKH /IS
n3mepenus C XUMUYECKOTO
3JIEMEHTA - 3 IIT.,

3JIEKTPOJIU3EPHI - 4 MIT.,
BeIpsiMuTenu b5-47 — 6 mr.,
pH-metper « ATJI-301» - 4 mt.,
KJIOPUMETPHI — 2 IIT.,

BECHI aHAJTUTUYECKHUE 4 IIIT.,
muctustop 19-10 - 1 mrr.,
KOJIOOHArpeBaTesy — 3 IIT.;
BOJIETMETPHI I ppoBbie B7-38 — 3
IIT.,

BECHI TEXHMYECKHE — 2 MIT.,
xonoawisHuK NORD

Tabnuiel Mengeneesa- 3 1.,
LITATHBBI, MEPHas rocy/a (MepHbie
KOJIOBI, OIOPETKH, MMUMETKH U T. II.),
nabopaTtopHas XUMHIECKast
mocyna,

peaKkTUBBI
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6265 1. Tocka menoBas - 1 mir;
yaebHas aymuropus s | 2. Tabmuma JI.U. Menpeneesa - 1
MIPOBEACHUS 3aHATHH | WIT.

JIEKLMOHHOTO U mnpaktuye- | 3. Pabodee MecTo npemopasatens
CKOro Tuma, rpynnosbix u | 4. Pabodee mecto cTynenta - 42
WHIUBHIYaTbHBIX KOH- | 4YelL.

CyJbTaIUH, TEKYIIETro
KOHTPOJISI M MPOMEKYTOU-
HOW arTectanuu (kadempa
"TIpon3BoACTBEHHAS
0€30IacCHOCTh, JKOJOTHSI U
xumus" T. Hwoxamii
Hogsropon, Kaszanckoe .,
12)

10. METOAUMYECKHUE PEKOMEHJAIIUU OBYYAIOIIUMCS
1O OCBOEHUMIO JTUCIIAITJIMHBbI

10.1. OOmue MeToaMYeCKHE PEKOMEHAALMH [Jisi 00y4aloIIHUXCS [0 OCBOEHUIO
AUCHHUILIMHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTUH

JlucuuiuinHa — peanu3yercsi I[OCPEICTBOM  IPOBEJIEHHMs KOHTAKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi IPOBEJCHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON
paboThl 00YUYAIOLIMXCS U TPOMEKYTOUHON aTTECTALUH.

KonrtaktHas paboTta MOXKeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TAK)KE MPOBOIUTHCS B
3JIEKTPOHHON HMH(OpPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (nanee - OMOC). B
CiIy4yae MPOBEJICHUSI YaCTH KOHTAaKTHOU paboTel no auciuiumae B DMOC (B COOTBETCTBUU C
pacrucaHueM y4eOHbIX 3aHATHUM), TPYJOEMKOCTh KOHTAaKTHOW paboTsl B DMOC sKBUBaNEHTHA
ayIUTOPHOM padore.

Bce Bompocsl, BO3HUKILIUE ITPH CAMOCTOATENIBHOM padoTe HaJl JOMALIHUM 33JaHUEM,
OIPOOHO pa3doMparoTCs Ha MPAKTHYECKUX 3aHATHAX U JeKIHsIX. [[poBOASTCS MHINBUAYAIbHBIC
Y TPYIIIOBBIE KOHCYJIBTAILMU C UCIIOJIb30BAHUEM, KaK OYHBIX BCTPEY COCTYAEHTAaMH, TAK U C
UCTIOJI30BAaHUEM COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOTHHI: dNieKTpoHHas mouta, ZOOM.

WNHnnuupyercs akTUBHOCTh CTYJIEHTOB, MOOLIPSETCS 3a/laHKe JF0ObIX BOIIPOCOB IO
MaTepuaiy, IpaKTUKYeTCs MHANBUAYaJIbHbIN OTBET Ha BOIPOCHI CTYACHTA, PEKOMEHYIOTCS
METO/Ibl YCIIEIIHOTO CAMOCTOATEIBHOTO YCBOCHHS MaTepHasa B 3aBUCUMOCTH OT YPOBHS €TI0
0a30BOIi MOATOTOBKH.

[IpenogaBanue  AMCUMILIMHBI  BEAETCA C  IPUMEHEHUEM  CIEAYIOIIMX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-0aN1bHO-PeUmuH208as MeXHON02UA OYCHUBAHUSL,

- YCMHBLU ONpOC;

- KOHMPOAbHAS paboma,

- mecm;

- 3aWuma omuemos no 1a6opamopHvIM pabomanm.

[lo mrtoram Tekyuell ycrneBaeMOCTH CTYACHTY MOXKET OBbITh BBICTaBJIEHA OLEHKA I10
IPOMEXYTOYHOU aTTECTAllMU B COOTBETCTBUU C HAOpaHHBIMU 3a ceMecTp Oamutamu. CTyneHTaM,
HaOpaBUIMM B X0JI€ TEKYIIEro KOHTPOJIsS ycrneBaeMocTu Mo auciumuiniae ot 41 no 50 GamioB u
BBITOJIHUBIIMM BCe 00s3aTelIbHBIE BHU/bl 3aIUTAHUPOBAHHBIX YUEOHBIX 3aHATHH, MO pEIICHUI0
npenogaBarenss 0€3 MPOXOKICHHUS MNPOMEXKYTOYHOM aTTecTallud BBICTABISETCS OIEHKAa B
COOTBETCTBUH CO IIKAJION OLEHKH PE3YIbTATOB OCBOCHUS JUCIIUIUINHEI.

CryneHThl, BBINOJHUBIINE BcE O00f3aTelbHble BHUABI 3alJTAHUPOBAHHBIX Y4eOHBIX
3aHITHH JOIYCKAIOTCS K IPOMEXYTOUYHOH arTecTaluy (3K3aMeHy).
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PesyabraT 00yuenus cunraercsi c(pOpMHUPOBAHHBIM HA MOBBIIICHHOM YPOBHE, €CIIH
TEOPETUYECKOE COMIePKaHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX cobeceoBaHUSIX CTYIEHT
MCYEPIBIBAIOILIE, TIOCIIEI0BATENBHO, YETKO U JIOTHYECKH U3J1aracT yueOHbI MaTepuai; cBOOOIHO
CIpaBJIsETCA C 3aJadyaMM, BOIPOCAMHU M JPYTMMHM BUAAMH 33JaHUIl, WCIOJIb3YET B OTBETE
JIOTIOJTHUTEBHBIN MaTepuasl. Bece mpegycMoTpeHnHbie pabodeld yuyeOHOW IporpaMMoi 3agaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAHOBIIEHHBIMU TpeOOBaHUSIMHU, CTYACHT CIOCOOEH
AQHAJIM3UPOBATh IIOJYYEHHBIC PE3YNbTaThl, MPOSBIAECT CAMOCTOSATEIBHOCTh IIPU BBHIIIOJIHEHUH
3aJaHUN.

PesyabraTr 00ydyeHusi cumrtaercsi c)OpMMPOBAHHBIM Ha IOPOrOBOM YPOBHE, €CIIH
TEOPETUUECKOE COJIepKaHne Kypca OCBOEHO MONHOCThIO. [Ipu ycTHBIX coOeceloBaHUSAX CTYIECHT
MIOCJIEIOBATEIbHO, YETKO U JIOTHYECKU CTPOMHO HM3JaraeT y4eOHbBIN MaTepHuall; CIpaBIIseTCs C
3aJjayaMy, BOMPOCAMHM U JAPYTMMHU BUJAMM 3aJlaHui, TPeOYIOIIMX NPUMEHEHUs 3HaHUHU; BCe
MPEeIyCMOTPEHHBIE pabouell yd4eOHOW MpOorpaMMoOi 3a/laHusl BBITIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSMH, CTYIEHT CIIOCOOEH aHATU3UPOBATh MOJYYEHHBIEC PE3YbTAThI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIIIOJIHEHUY 3aJaHUN

Pesyabrar o00y4deHusi cuuTaerci HecGOPMHMPOBAHHBIM, €CIUM CTYACHT MpH
BBITTOJIHEHUH 3aJaHUid HE JIEMOHCTPUPYET 3HAHWH Y4eOHOro Marepuaia, JOIyCKaeT OUIMOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHEHUSMHU BBINIONHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
HEOOXOJUMBIX YMEHUM, Ka4eCTBO BBINOJIHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUSM, KaueCTBO WX BBIMIOJHEHUS OLEHEHO YHUCIOM OalIOB HIDKE TpeX MO OICHOYHOU
CHUCTEME, YTO COOTBETCTBYET JOIIOPOIOBOMY YPOBHIO.

10.2.MeToauueckue yKazanus 1Jisl 3aHATHI JTeKIHOHHOI0 THIA

JICKUMOHHBI KypC IPEANoNaracT CHUCTEMaTU3MPOBAaHHOE H3JI0)KEHUE OCHOBHBIX
BOIIPOCOB TEMAaTHYECKOrO IUIaHA. B Xoze JIEKIMOHHBIX 3aHATHH pacKpbIBalOTCs 0a30Bble
BOIPOCHI B PAMKAX KaXXJJOU TeMbI TUCHMILIMHGI (Tabauua 4). O603HayaroTCs KII0YEBbIE ACMEKThI
TEM, a TaK)Ke JIeJIal0TCS AKLEHThl HAa HAauOOoJIee CIOXKHBIE U BAXKHBIE IOJIOKEHHS H3y4aeMOro
MmarepHaia. Martepuainsl JIEKIUH SBISIOTCS OMOPHON OCHOBOW ISl OATOTOBKU O0YYarOIIMXCs K
NPAaKTUYECKUM 3aHATHAM /1a00paTOpHBIM paboTaM M BBIOJHEHHS 33/JaHUN CaMOCTOSATEIBHOM
paboThl, a TaKXke K MEpONPHATHUAM TEKYLIEro KOHTPOJIS YCIIEBa€MOCTH U MPOMEXYTOUHOMH
aTTECTalMy 10 TUCHHILINHE.

B Xoje NeKUMOHHBIX 3aHATHH PEKOMEHAYEeTCS BECTH KOHCIEKTUPOBaHHME Y4eOHOTO
MaTepI/IaJ'[a. B TETpaau AJid KOHCIICKTOB HCKHI/II\/'I JOJIKHBI OLITE IoJidg, rac mo Xxoay KOHCIEKTHPOBaHUA
JeTaloTCsl HeOOXOAUMbIE NTOMETKH. B KOHCIIEKTax peKOMEHIyeTCs NMPUMEHSTh COKPAIEHHs CJIOB, YTO
YCKOpPSIeT 3alMCh. BOIPOCHI, BO3HHKIINE B XOJ€ JEKIHH, PEKOMEHAYeTCs JeslaTh Ha IOJSIX M II0ocie
OKOHYAHHMS JIEKIIMM OOpaTHThCA 3a Pa3bsACHEHMSAMH K mpenojasartemo. [locime OKOHUaHUS JIEKIMH
PEKOMEHAYCTCA MEPEUNUTATL 3allMCH, BHCCTH IOIIPAaBKU W AOIOJIHCHHUA HA IIOJIAX. KoncnekTsr HeKHI/Iﬁ
PEKOMEH/IyeTCsl UCIIONb30BaTh MPH MOJATOTOBKE K JIAOOPATOPHBIM padoTaM (IIPaKTHYECKUM 3aHATHSIM),
9K3aMCHY, KOHTPOJIbHBIM pa60TaM, IIPU BBITIOJITHCHUN UWHAUBUAYAJIBHBIX SaHaHHﬁ.

10.3. MeTroauyeckue yKa3aHusli 1O OCBOEHUIO JUCHHUILUIMHBI HAa JIA0OPATOPHBIX
padorax

I[.HH IHOATIOTOBKH K HaGOpaTOpHI)IM 3aHATUAM HCO6XOI[I/IMO 3apaHEC O3HAKOMHUTLCA C MEPCUHEM
BOMPOCOB, KOTOpbIE OyAyT paccMOTpeHbl B JabopartopHod pabore. Heobxoaumo npouuTath
COOTBETCTBYIOIIME pa3leibl U3 KOHCHEKTa JEKIWA M OCHOBHOM  JINTEPAaTyphl, PEKOMEHIOBaHHOU
NpEenoJaBaTeieM, BbIACTUTE OCHOBHBIEC MOHATHUS M MPOLIECCHI, UX 3aKOHOMEPHOCTH U JIBUKYILUE CHJIIBI, U
B3anMHBbIe cBsI3U. CTYACHT JOHKEH YETKO 3HATh X0/ MPEICTOSIIEH 1ab0opaTopHOil paboThl, IMETh YETKOE
npezcTaBieHue 00 UCIoNb3yeMol B paboTe nocy/ae, peakTUBax M MpaBuiIax padoThl C HUMH.

JlaGopaTopHble pPabOThI TO3BOJSIOT MPUOOPECTH CTYACHTaAM yMEHHUs paboTath C
XUMHUYECKHMH peareHTaMu, oCyI0i U mpubopamMu, OCYIIECTBIATh XUMUYECKUHN IKCTIEPUMEHT U

MMPOBOAUTH NMECPBHUYHBIC HAYYHBIC UCCIICAOBAHUS. B na60paT0pHLIe pa6OTBI BBCACHBI DJICMCHTHI,
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MOBBIIIAKOIHUEC UHTCPEC CTYACHTOB W HUX IMO3HABATCIIbHYIO aKTHUBHOCTD. HaHpHMep, B pa60Te
"OnpeneneHnue MOJSIPHOM MacChl AKBHUBAJIEHTa MeTauia"' OmpeAenseTcs HeE  TOJIbKO
SKBUBAJICHTHAs Macca (TpaJIUIMOHHBIN BapUaHT), HO U aTOMHAs Macca MeTalla.

[locne BbIMOTHEHUS KaxAOW JTabOpaTopHOl pPabOTHI CTYIAEHT O(OpMIIIET OTYeT, B
KOTOPOM YKa3bIBalOTCS I11€Ib, TEOPETUYECKAsh YacTh IO JAHHOMY OIBITY, XOA pabOThI ¢
KOHCTaTaluel HaOoIeHNH, (IaeTcsl pUCYHOK M ONKMCAHHE YCTAHOBKH, TAOJIMIA YUCICHHBIX
pe3yNbTaTOB, BBIYUCICHHS, Tpaduk, eciu TpeOyeT OMBIT), BBINOJHEHUE 3aJaHUM,
MPEJIOKEHHBIX B OMBITE M BBIBOJ, COTJIACYIOLIUICS C TEOPETUUECKOM YacThIO.

IIpu oneHnBaHuM JIA0OPATOPHBIX PA0OT YYMTHIBAETCH CleaylolIee:

- KAaueCTBO BBIMNOJIHEHUS HSKCIEPUMEHTAIbHO-TIPAKTUYECKON dYacTu paboThl U
CTCIICHb COOTBCTCTBHA PC3YJILTATOB pa6OTBI 3a1aHHbIM Tpe60BaHI/I$IM;

- KauecTBO 0opMIICHHSI OTYeTa o pabdoTe;

- KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIUTE PAOOTHI.

10.4. MeToanuyecKue YKazaHus M0 OCBOCHHMIO UCHHUILIMHBI Ha 3aHATHUAX
NMPAKTUYCCKOIo TUIIA

[IpakTHdeckwe 3aHATHS HANpaBICHBI Ha  (OPMHUPOBAHWUE HABBIKOB  PEIICHUS
NPaKTUYECKUX 3a]la4, MPUMEHss IOJIyYCHHbIE TEOPETHUYCCKHE 3HAHHs, a TaKXKe HaBBIKOB
CaMOCTOSITENIbHOW Pa0OTHI O] PyKOBOJICTBOM ITPETIOIaBaTElIs.

Ha mpakTHyeckux 3aHATUSAX MPOBOIUTCS PEIICHUE PACUCTHBIX 3a/la4 M YINPOKHCHHN B
nporiecce MpopadOTKK HanboJIee CIIOKHBIX B TEOPETUYECKOM IUIAHE BOIPOCOB, U MPOBOJATCS B
Tpex Gpopmax:

1. yCTHBII OIIPOC CTYACHTOB IO KOHKPETHOW TEMAaTUKE MPAKTHYECKOTO 3aHSATHS;

2. peuieHre 1 00bACHEHNE THITOBBIX 3314 10 JJAHHOH TEME;

3. camocTosTenbHas paboTa CTYJICHTOB C UCIIONIBb30BaHUEM YIEOHBIX TTOCOOHH, KN 1
KOHCYJIbTAIIHMiA TTPETIOIaBaTels IIPU BHIIOJTHCHUN MU KOHTPOJIBHBIX 3aJ[aHUH.

10.5. MeToanyeckue yKa3aHus Mo caMOCTOSITETbHOIT padoTe 00yyarommuxcst

CamocrosiTenbHas paboTa BKIIFOYAET MPOPaOOTKY JEKIIMOHHOTO Marepualia, u3ydeHue y4eOHOi
JUTEPATypPbl, TOUCK HHPOPMAH B ceTH MHTEpHET, MOATOTOBKY K JIAOOPATOPHBIM 3aHSATHSIM, dK3aMEHY,
BEITIOJTHEHUE JIOMAIITHUX MTPAKTHYECKUX 3a/IaHUMH.

CamocrosiTenbHasi paboTta obOecredrBaeT MOATOTOBKY OO0YyYaromerocs K ayAuTOPHBIM
3aHATUAM U MEPONPUATHUIM TEKYLIEr0 KOHTPOJIS U NMPOMEKYTOUHOM aTTECTALUM 10 U3y4aeMOU
JTUCLUIIIMHE. Pe3ynbTaThl 3TOM MOATOTOBKUA MPOSBISIIOTCS B aKTMBHOCTH OOYyYaroIIerocs Ha
3aHATHSIX M B Ka4eCTBE BBHIMOJHEHHBIX OTYETOB MO Ja0OpaTOpHBIM paboTaM M MPAKTUYECKUX
3aIaHUH U IpyruX GOpM TEKYIIEro KOHTPOJIS.

JloMarHee 3a7jaHe CTYACHT BBIMIONHSAET B OTJENBHON TETpajy, UCTIOIB3YSI COOTBETCTBYIOIIHE
METOJNYECKHAE YKa3aHWs. YCIOBHs KaKIOTO 3ajaHusi JIOJDKHBI OBITh HAMUCAaHBI 4YeTKO. B Tekcre
peleHnit HeoOXOIMMO TIPUBOJUTH KPaTKHWE MOSICHEHUS Tepel] KaXIbIM BblUucieHueM. [lpu pernenun
3ajay CHayaia IMPHUBOJAUTCS OCHOBOMoOJararomas (opMyna, 3aTeM BBIMMCHIBAIOTCS BCE BEIUYMHBI,
BXOJISIIIME B HEe, TIOCIIe 3TOTO B (hOPMYITy TIOJICTABISIOTCS MU(PBI U OMPEIeNsieTcsl NCKoMasi BEJTMYHHA C
yKa3aHUEM ee pa3MepHOCTH (B emmHMIAX CUCTeMbI CU). AHAJIOTHYHO BBITIONHSIOTCS WHIANBHIYaTbHBIC
3aJaHMs C UCIOIB30BAHHEM COOTBETCTBYIOIIUX METOIMYECKUX YKa3aHUH

[MoaroroBky Kk 5K3aMeHy HEOOXOAMMO HauuHaTh 3apaHee. Clienyer NpOaHATU3UPOBATH
METOAWYECKUH Marepuan y4yeOHHUKOB, y4eOHO-METOAMYECKHX IOCOOMH, KOHCHIEKTHI JIEKIWH. 3HATh
OCHOBHBIE ()OPMYITUPOBKH TEPMHUHOB M 3aKOHOB M YMETh MX YETKO BOCHPOU3BOUTH. OTBETHI HA yCTHBIE
TEOPETUYECKUE BONPOCH! K AK3aMeHy 00JyMaTh 3apaHee U MOCTPOUTH UX B YETKOH, KpaTKoi (hopme.

10.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJBHBIX padoT
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BrimonHeHne KOHTPONBHBIX PAa0OT CIOCOOCTBYET JIYYIIEMY OCBOCHHIO OOYUYAIOUTUMUCS
y4eOHOro Marepuajga 1o Hu3ydaemMou nucuuiuiiee. [Ipw HamMcaHuM KOHTPOJIBHOM pabOoThHI
CTYJCHT BBISIBIISICT MPOOENTBI B 3HAHUSAX TOTO WJIM MHOTO pa3jelia JUCIUIUINHBI, YTO TIO3BOJISET
€My YyCTpPaHHUTh 3TH IPOOENbl Ha dTane TeKynero Koutpois. CrnocobcTByeT (hOpMHUPOBAHUIO Y
00y4JaroIUXCsl TOTOBHOCTH K CAMOCTOSATEIHHON PO(ECCUOHATTBHOU e TEIbHOCTH.

[Ipn u3ydenun kypca «XHUMHH» MPOBOAUTCS 8 KOHTPOJBHBIX PabOT WM YCTHBIX
OIIPOCOB.

[Ipu moaroroBke K KOHTPONBHON pabore (yctHomy ompocy) CTymeHTy — HEoO0XOAnMo
CUCTCMATHU3HPOBATH HpOfIHeHHBII)'I MaTcpual JaHHOro pasjaciia AUCHUILIMHBI 110 BCEM BUIaM pa60T,
MIPEyCMOTPEHHBIX B TaHHOM pa3zeiie.

11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI
11.1 TunoBble KOHTPOJIbHBbIE 33JaHHUSI MJIH MHbIe MaTepHAaJbl, HeOOXOAUMBIE IS
OLlCHKW 3HAHWH, yMeHMii, HABBIKOB M (MJIH) ONBITAa B XOJe TeKylero KOHTPOJIA
ycneBaeMoCTH

11.1.1 Bompocsl K J1a00paTOPHBIM padoTam

Bonpocuel k¥ 3awume nabopamopnoti pabomot mo Teme Ne 1.1:
1. JlaliTe onpeneneHe SKBUBAJIEHTA BEILIECTBA.
2. B yem oTiiMune SKBUBAJIEHTHOMN MacChl BEIIECTBA OT MOJIAPHOM Macchl?
3. Kak onpenensitoTcsi 5KBUBAJICHTHBIE MACChI KUCJIOTHI, OCHOBAHMS, COJTM M OKCHaa?
4. Kak omnpezensercsi 3KBUBAJICHTHBI 00beM ra3oB?
5. CopmynupyiiTe 3aKOH SKBUBAICHTOB M €r0 MaTEMATHIECKOE BBIPAKCHHE.

Bonpocul k 3awume nabopamopnou pabomul 1o Teme Ne 2.1:

1. Kakue peakuuu Ha3bIBalOTCS 3K30TEPMUYECKUMU U SHJIOTEPMUYECKUMU?
[IpuBenuTe npuUMEpBHI.

2. Kakoii MeToA JIEKUT B OCHOBE OIPENEIEHHs] TEIIOT PAaCTBOPEHUS, THpaTaluu
conen?

3. Onumwure yCTaHOBKY, Ha KOTOpPOH OyaeTre NpOBOAMTH HCCIEIOBaHUS MU
IIOCJIEIOBATEIbHOCTD JICUCTBUM.

4. Yem O0OBICHUTb, YTO PpACTBOPEHHE OJHMUX BELIECTB CONPOBOXKIAECTCS
BbIJIEJICHUEM TEIUIOTHI, IPYTUX — MOTJIOIEHUEM?

5. Uem oTanyaeTcs Mporece pacTBOpeHHst 6€3BOTHOM COM U KPUCTAILIIOTUPATOB?
6. Uemy paBHa cTaHAapTHas TEIUIOTa HEUTpaIU3allMi CUJIHHOM KHUCIOTHI H
CHJIBHOT'O OCHOBaHUsA?

7. Uem OTIIMYAKOTCS PEAKUUU HEWTpAIM3alNN CHIBHOM KHCIOTBI M CHJIBHOTO
OCHOBaHMS OT peakiMi HelTpanuzanuu caaboil KMCIOThl CHIIBHBIM OCHOBaHHMEM
WM CHJIHON KUCIIOTHI C1a0BIM OCHOBaHUEM ?

Bonpocw k 3awume nabopamopnoii pabomsi no meme Ne3.1:

1.JlaiiTe onpeneneHue rOMOI€HHOM M IeTepOreHHON peakluu.

2. ChopmynupyiiTe 3aKoH AeicTByommMX Macc. Kak BiauseT KOHLIIEHTpaIs
pearupyromux BeNECTB Ha CKOPOCTh PEaKIUu?

3. JlaiiTe onpeneneHne KOHCTaHThl CKOPOCTH XUMUYECKOM peakiuu. OT Kakux
(bakTOpOB 3aBUCUT KOHCTAHTa CKOPOCTH peaKiuu?

4. Yro Takoe sHeprus aktuBanuu? Kak cBA3aHBI KOHCTaHTa CKOPOCTH U DHEPIHS

akTUBalMu? YpaBHEHUE AppeHnyca.

5. Uem ompeaeinsercs COCTOSTHUE XUMUYECKOTO PABHOBECUS ¢ KWHETUYECKUX
TIO3HIINN?
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6. Chopmynupyiite npunnui Jle Hlarense.

7. Kakue akTopbl BIUSAIOT Ha CMEIIIEHNUE PAaBHOBECHS?

8. JlaiiTe onpenenaeHe MOHATHAM «KaTaJIU3aTop» U « HHTUOUTOPY.

9. B yem paznnyurie roMOr€HHOTO U FeTepOreHHOro KaTanusa?

10. [Touemy B MpUCYTCTBUU KaTajlM3aTOpa CKOPOCTh PEAKIMK YBEIUUUBACTCS?
OTBeT MOSACHUTE MPU OMOIIM PHEPreTUYECKOM TuarpaMMbl KaTaTUTHYECKUX
peaKuui.

11. Kak BausieT karaau3atop Ha XUMHYECKOe paBHOBecue?

Bonpocul k 3awgume nabopamopnoui pabomol no meme Ned.2:

1. Yo Takoe 31aeKTpoauT?

2. JlaiiTe onpeniesieHUEe CTENEHU JUCCOLMAIIMN U KOHCTAHTHI Tucconmanuu. Kakue
AMEKTPOIUTHI OTHOCATCS K CUJIBHBIM U K CJIa0bIM?

3. JIns KaKux DJIEKTPOJIMTOB CIIPaBEIIUB 3aKOH pa3BeacHust OcTBambaa?.

4. lucconumanus Boael. MoHHOE mpou3BeneHue Boibl. BogopoaHbIii moka3aresb
(pH). Kakue unrtepBanbl 3HaueHus pH B kucioil, HENTpaIbHOU U IIEIOYHON
cpenax?

5. Kakue crioco6s1 Brl 3Haere s onpenenenust pH u kakue Oynere nCnoiab30BaTh
B 1abopaTtopHoii pabore? UTo Takoe MHIUKATOPHI?

6. Kakue peakiiuu oTHOCSTCS K OOMEHHBIM peakiusim? [lepednciute ycioBus
HEOOPATUMOro MPOTEKAaHUSI OOMEHHBIX PEaKIIUH.

7. Kakue BelecTBa OTHOCSTCS K MaJIOpacCTBOPUMBIM coeiMHeHUsIM? YTo Takoe
[1P?

8. Kak cBs3aHbl Mex 1y co0oii pactBopuMocTh U [1P?

9. Kak BrusieT Ha paCTBOPUMOCTh MajOpPaCTBOPUMBIX BEIIECTB, IPUCYTCTBHE
OJIHOMMEHHOT'O HOHA?

10. [Haiite onpenenenue ruaponiu3sa cojei. Kakue conu noasepraroTcs
TUAPOIU3Y?

11. Kak MOKHO Ipe10TBPaTUTh TMAPOJIN3 IO KATUOHY U 110 aHUOHY?

12. Kaxkue conu moaBepraroTcsi HEOOpaTUMBIA THAPOITU3Y?

Bonpocw k 3awume nabopamopnoui pabomsi no meme Ne5.1:

1. C 4yem cBs3aHBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU?

2. Ilepeuncnure BUbI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUI.

3. Kakue BemecTBa MOTYT BBICTYIIAaTh B POJIM OKHUCIIUTEINS U B POITH
BOCCTAHOBUTENS?

4. IlpuBeauTe MpuUMepbl BEILIECTB, KOTOPHIE MPOSIBISIIOT TOIBKO OKUCIUTENbHBIE
CBOWCTBA, U OOBSCHUTE C UEM ITO CBSA3AHO.

5. IlpuBenuTe npUMepsl BEIIECTB, KOTOPBIE MPOSBIISAIOT TOJIBKO
BOCCTaHOBUTEIIbHBIE CBOMCTBA, M OOBSCHUTE C YEM 3TO CBSA3AHO.

6. [IpuBenuTe npruMepsl BEIIECTB, KOTOPBIE MPOSBISAIOT U OKUCIUTENbHbBIE U
BOCCTaHOBUTEJIbHBIE CBOWCTBA, U OOBSICHUTE C YEM 3TO CBS3aHO.

7. OT Kakux (aKTOPOB 3aBUCUT OKHCIUTEIbHO-BOCCTAHOBUTENIbHASA CIIOCOOHOCTh
BELIECTB?

8. HazoBute ycnoBue BO3MOXHOCTH Ipotekanuss OBP?

Bonpocul k 3awyume nabopamoprotl pabomul no meme Ne 6.1:

1./latiTe moHsiTHE 00 AIEKTPOIHOM MOTEeHITHANE. BomopogHas mikana u3MepeHus
CTaHJIAPTHBIX AJIEKTPOAHBIX MIOTEHIUAIOB.

2.01 kakux (haKTOPOB 3aBUCHUT SJIEKTPOAHBIN MOTEHI[MAJ B HECTaHIaPTHBIX
ycnoBusix? Hanummure ypaBHenue HepHcra.

3. IlpuBenuTe npUMepPbl METALTUYECKUX, TA30BbIX U PEAOKCHU-JIEKTPOIOB.
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4. IlosicHuTe YyCTPONUCTBO M MPUHIMIT paboThl [D.

5. Kak onpenensercs 91C ['D?

6. Ilepeuncinre, Kakue UCTOYHUKU TOKA OTHOCATCSA K XUMUYECKHM.
7. B uem oTiin4Me NEepBUYHBIX UCTOYHUKOB TOKA OT BTOPUYHBIX?

Bonpocul k 3awgume nabopamopnotl pabomul no meme Ne 6.2:

1. B yem cymHocTh mpoiiecca aiektponnsa? Uem oTiIMYaeTcs IeKTPoIn3
pacIuiaBoB ¥ pacTBOPOB AJIEKTPOIUTOB?

2. Kakue peaknuu npoTekaroT Ha KaToje u aHojie?

3. Kakue 31eKTpo/ibl OTHOCSITCS K aHOJJTHO PAaCTBOPUMBIM M K MHEPTHBIM
3JIEKTpOoIam?

4. B xaKkoii Mocie10BaTeIbHOCTU TPOUCXOAUT Pa3psi/l YACTHUI] HA KATOJIE U aHOJIE
IIPU SJIEKTPOIH3e?

5. Kak onpenensitoTcst Macchl BEIIECTB, BBIICIUBIINXCS Ha 3JIEKTpogax?
Chopmynupyiite 3akonsl Dapanes.

Bonpocul k 3awyume nabopamopnoul pabomwl no meme Ne 7.1:

1. Yo Takoe KOppo3us U YeM OHa MOXKET ObITh 00yCIOBIEHA?

2. B xakux ycIOBHIX MPOTEKAET XMMUYECKasi KOPPO3US U €€ CYITHOCTh?

3. B Kakux ycnoBHsX MPOTEKAaET KOPPO3US MO AIEKTPOXUMUYECKOMY MEXAHU3MY?
4. Kakue mpoayKThl KOPPO3HH 00Pa3yIOTCS B CIIydae KUCIOPOIHOM IEMOIIPU3aAIIuU
MeTtaiia?

5. Kakue npoayKTsl KOPpO3HH 00pa3yroTcs B clydyae BOAOPOJHON JCTIONSPU3ALINU
MeTtaiia?

6. [lepeunciure GhakTOpbI, BIUSIONNE HA CKOPOCTH KOPPO3UH.

7. C ueM CBSI3aHO TMEpPEHANpPSIKEHHE BbIICICHUE BOJOPOJA M MOTJIOUICHUS
Kucioposa’?

Bonpocul k¥ 3awume nabopamopnoti pabomol no meme Ne 7.2

1. [Tepeunciute METOIBI 3AMIUTHI METAIJIOB OT KOPPO3HH.

2. Kakue Merannnyeckue 3alIUTHBIE MTOKPBITHS OTHOCSATCS K KaTOJHBIM?

3. Kakne MeTalmmvecKue 3airTHBIC TTOKPBITHS OTHOCSTCS K aHOHBIM?

4. B ueM CyIIHOCTh TPOTEKTOPHOM 3aIIUTHI?

5. Kakue MeTauibl MOXKHO HCIIOJIb30BaTh B KA4eCTBE MPOTEKTOpA IS 3aIUTHI
JKEJIE3HBIX KOHCTPYKIIHIA?

6. B ueM cymHOCTb KaTOIHOM 3aIIUTHI?

11.1.2 3agayu A8 MHAMBUAYAJTbHBIX 3aJaHuii Mo pa3aenaam 1-8 nTucuuIIMHBL
(TpencTaBieHbl B METOIMYECKUX YKA3aHUSAX K TPAKTUYECKUM U JTaOOPATOPHBIM
3ansTusM [6.3.1 — 6.3.8], ykazanusie B 1. 6.3).

Ipumep unousudyanvrozo 3adanus no pazoeny Ne 3.

Mo ypaBuenuto peakuuu  2HI ) = Hapy + lay ycTaHoBUTS:

1) roMOTeHHOM WU TeTEPOreHHOM SABJISETCS JaHHAas peaklus;

2) Beipaxenus koHcTant K, n K¢, cootnomenne mexny K, n K;

3) BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTh MPSIMOM PEaKIMK NP TMOBBIIICHUH JTaBJIICHUS B
cucrteme B 4 pa3sa;

4) HampaBJICHUE CMEIIICHUSI PABHOBECHSI TIPU YBEITUYCHUHU OOIIETO JaBJICHUS;

5) paBHOBecHYIO KOHIIeHTpanuio HI, ecnu ero ucxomHas KOHIIEHTpaLUs paBHA 4MOJIb/,
a KOHCTaHTa PaBHOBECHUS PEaKIMU IMPU HEKOTOPOU TemnepaType paBHa 1,64.
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11.1.3 3agaHus A8 KOHTPOJBLHBIX PadoT mo pasgenam 1-8 AUCHUTIIMHBI
(mpeAcTaBieHbl B METOJMWYCCKUX YKa3aHUSAX K TMPAKTHYCCKUM U J1a00OpaTOPHBIM
3ansTHsaM [6.3.9 — 6.3.12], ykazanubie B 1. 6.3).

Ipumep 3a0anus 01151 KOHMPOLHOU pabomul no pazoeny Ne 2.

ITo ypaBHenuto peakuun CHyqy + H2Oq) = COyy + 3Hy) U TEpMOAMHAMUYECKUM
JAHHBIM YCTaHOBUTH:

1) ¢ BBIIETICHHEM HITH TTOTJIONICHHUEM TeIUIa IPOTEKAET JaHHas pEaKIlys;

2) TertoBoi 3¢ deKT peakiuu B pacuere Ha: a) Imoas Hy, 6) 11 CHy;

3) BO3MOXXHO JH CaMONPOM3BOJBHOE MPOTEKAaHHE IpolLecca NpPU CTAaHAAPTHBIX
YCIIOBMSIX;

4) 3a cuér kakoro (axkTopa, SHTAIBIUMHOTO WJIM SHTPOMHUHOTO, BO3MOXKHO
CaMONPOU3BOJILHOE MPOTEKAHUE NTPOLIECCa;

5) Ttemmeparypy, BbIII€ KOTOPOM J@HHBIM MpOIECC MOXET IPOTEKaTh
CaMOIPOU3BOJILHO

11.2  Teoperuyeckue BONPOCHI, MNPAKTHYEeCKHMe 3aJla4d W  THUIIOBbIE
IK3aMeHAIlMOHHbIe OujieTbl (TecThl), HeOOXOAMMbIe /Jisi OLEHKHM 3HaHWH, YMeHMH,
HABBIKOB M (WJIH) ONBITA JAJIs1 MPOMEKYTOYHON ATTECTALMH 110 JUCUMILIHHE.

DK3aMeH NMPOBOAUTCS B YCTHO-IIMCbMEHHOW MJIM TECTOBOH (hopMme 1o BCceMy MaTepuaiy
U3Yy4aeMOro Kypca «XUMHUs»

11.2.1 Ilepeyennb TeopeTUYECKHUX BONPOCOB /1JIsl MOATOTOBKHU K IK3aMeHY

1) IoHsATHE XUMHUYECKON CHCTEMBI: OTKPBITHIC 3aKPBIThIE H H30JHPOBAHHBIC CUCTEMbI. DYHKIHH
COCTOSIHHUSI CUCTEMBI: BHYTPEHHSISI DHEPTHs, SHTAIBIHS, SHTPOMUS U CBOOOIHAS SHEPTUS
['u66ca. [1epBbiii 3aKOH TEPMOAMHAMUKH. DHEepreTudeckre 3PGeKThl XUMUIECKON PeakIuu B
M30XOPHO- M N300apHO-M30TEPMUIECKHUX YCIOBHSIX.

2) Temnobie 3¢ dexTs peakiiuit QV u Qp. DHIO0 - U IK30TEPMUIECKUE PCAKIIUH.
Crannaptuabie ycioBusi. CtannapTHbie cocTosiHUs. CTaHIapTHBIC SHTATBITUN 00pa30BaHUS
MPOCTHIX M CIIOKHBIX BemiecTB. 3akoH ['ecca u ero cinenctBus. TepMOXHUMHUECKHUE YPABHEHUSI.
Pacuer tennoBbIx 3 (PEKTOB XMMHUUECKUX PEAKIIHM.

3) Ionsitue 00 PHTPONUH. DHTPOIHS U TEPMOTHHAMUYECKAST BEPOSITHOCTh. AOCOIIOTHASI
SHTPOIHNS MPOCTHIX U CIOKHBIX BemecTs. [loctynar I1nanka. Bropoii 3aKk0H TEpMOJMHAMHUKH.
VYcnoBue caMONIpOU3BOJIBHOIO IPOTEKAHUS IIPOLECCOB U TEPMOAUHAMUYECKOE PABHOBECUE B
W30JIMPOBAHHON CHCTEME.

4) Dueprus ['nb06ca. CranmapTHas cBoOoaHas dHeprus ['u60ca 0Opa3oBaHuUs BEIIECTB U
pacyeTsl cTaHIAPTHBIX dHEpruid [ M60ca XMMUYECKUX PEeaKIuid. Y CIIOBHS CaMOIIPOU3BOJIBEHOTO
NPOTEKaHUS MPOLIECCOB U PABHOBECHS B 3aKPBITHIX cucTeMax. OOpaTuMble U HeOOpaTHUMbIe
IIPOLIECCHI. Y CIIOBUSI M3MEHEHUS HapaBJIeHUS 00OpaTUMBIX XUMUYECKUX peaKLUi.
OHTaNBNUIHBIN U SHTPONUIHBIN (aKTOPHI.

5) Kunernka xuMuyeckux peakuuil. [ oMOreHHbIe U FeTepOreHHbIE XUMUYECKHE PEaKIUU.
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh peakIi. MexaHu3M U CTaAUMHOCTh PEAKIIUH.
Jlnmutupyromas craaus. OAHO, - OU, - U TPEXMOJIEKYJISPHbIE PEaKIIUHU.

6) @akTOpHI, BIUAIONINE HA CKOPOCTh XUMHUECKUX pEaKINil. 3aKOH JEHCTBUS Macc.
3aBUCHMOCTH CKOPOCTH TOMOTEHHBIX M TETEPOTEHHBIX PEAKIIM OT KOHIIEHTPAI[UU PEareHTOB.
KoHcranTta ckopocTH.
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7) Biusinue TemnepaTypbl Ha CKOPOCTh XUMU4ecKoi peakuuu. [Ipasuiio Bant-T'odda.
VYpaBHeHnue AppeHnyca. AKTUBHBIE MOJIEKYJIbl. JHEPrUs AKTUBALMHU, IEPEXOJHOE COCTOSIHUE U
AKTMBUPOBAHHBIA KOMIUIEKC HA IIPUMEpPE OJHOCTAAUNHON peaKuu.

8) OOpatumble 1 HeoOpaTUMBbIE peakiuu. [IpUHIKI MOABMKHOTO (IMHAMUYECKOI0) paBHOBECHS
Jle-IlaTenne. Koncrantel paBHoBecus K. u K, uX cOOTHOIIEHNE U TOMOI€HHBIX
ra3000pa3HbIX U KOHJECHCUPOBAHHBIX CHCTEM.

9) OcobeHHOCTH reTEPOreHHOTO PABHOBECHUSI U MAaTEMAaTUYECKOM 3alMCH KOHCTAHT PABHOBECHS
TeTepPOreHHBIX XUMHUECKUX peaknuii. CBsi3b cTaHAapTHOM sHepruu [ mO0ca peakium ¢ ee
KOHCTAHTOM paBHOBECHS. 3aBUCUMOCTh KOHCTAHThI PABHOBECHSI OT TEMIIEPATYpPHI.

10) Karanu3 u xuMuueckoe paBHOBecHe. | OMOTeHHBIM KaTanu3. BiusiHue karanusaTtopa Ha
Oapbep npsMoi 1 00paTHON XMMHUYECKOHN peakinu. | eTeporeH bl KaTallu3 U €ro OCOOCHHOCTH.

11) PactBopsl. icTuHHBIE pacTBOPBI U IPyOOIUCIIEPCHBIE CUCTEMBI (CYCTIEH3UU U AMYJIBCUN).
Kounonanbie pacTBOpBL. Y CTOMUUBOCTE TPyOOAUCHIEPCHBIX CUCTEM: CEIMMEHTAIINS, CHHEPE3HC,
KOaryJisiius.

12) Pa36aBiieHHbIE pacTBOPBI HEANEKTPOIUTOB. JaBieHHe HAaChILIEHHOTO Mapa. Temneparypbl
KUIIEHUSI ¥ OTBEPJICBaHMsI PACTBOPOB. DOYINOCKONINYECKHE U KPUOCKOITMUECKUE KOHCTAHTHI.
Ocmotuueckoe nasieHue. [lepspiii u BTopoii 3akoHbl Payis.

13) PacTtBOpBI 251eKTPOIUTOB. TEOopus ANEKTPOTUTHIECKON AUCCOIUAIMN AppeHuyca.
MexaHu3MBbI TUCCOIUAIIUN: NOH-IUIIOIBLHOE U JIUIIOJIb-IUIIOJIFHOE B3aUMO/ICHCTBUE.

14) CunbHble U cita0ble 37eKTponuThl. CTEIIEHh M KOHCTAHTA IUCCOIUAIIMN. 3aKOH pa3BeACHUS
OcTtBanba.

15) MonHbie paBHOBECHS B paCTBOpaXx MEKTPONUTOB. CTyleHYaTas JUCCOLUAIUs HIEKTPOIUTOB
B pacTBopax. CTyneHyaTasi KOHCTAHTa JUCCOIMAIIMU KUCIOT U OCHOBaHUHU. Jucconumanms
KOMILJIEKCHBIX CO€ITMHEHUN.

16) JJuccounanus Boasl. loHHOe npousBeaeHue Boabl. Bogopoanblil nokaszarens. [llkana
KHCIOTHOCTH. MHAuMKaTOpBI.

17) HacpliieHHbIe, IEpECHIIEHHbIE U HEHACBIIEHHBIE pacTBOPHI cosieil. CriocoObl BhIpaskeHUs
KOHILICHTpaLUi paCTBOPOB: MacCcOBast 10JIsI U MOJISIPHOCTb.

18) PaBHOBecus B pacTBOpax TPYAHOPACTBOPUMBIX BelleCcTB. PacTBOpUMOCTH U MPOU3BEIECHNE
PacTBOPUMOCTH. Y CJIOBHUS PACTBOPEHHUS U OCAXICHUS BELIECTB.

19) OOMeHHBIE peakuu. Y CJI0BHSI OAHOCTOPOHHETO MPOTEKaHNs OOMEHHBIX PEaKIIU.
IIpumepsl.

20) N'maponus. I'maponus coneit mo kKaTHOHY U aHWOHY. CTyneHuYaTbiil Tuapoiu3. Biausaue
TEMIEPATYPhI U KUCIOTHO-IIETOYHOCTH HA TUPOJIN3 COJIei. YCIoBUS HEOOpaTUMOTO
THIPOJIH3A.

21) [lonsATue 0 cTeneHn OKUCIEHUS 3JIEMEHTOB COeAMHEHUAX. OKUCITUTENBHO-
BOCCTaHOBUTENbHbIE peakunu. Knaccudukanus OBP (nmpumeps!). TUNUYHBIE OKUCTUTENN U
BOCCTaHOBUTEIIH.

22) MeTtoa HOHHO-3JIEKTPOHHOTO Oatanca 1moadopa Kod(PGUIIMEHTOB B OKUCIUTEILHO-
BOCCTAaHOBUTENBHBIX peakiusax. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTOJIYPEAKIIMU U UX
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE TOTEHIIUAIBI. Y CIIOBUS CaMOIIPOU3BOJIBHOTO TPOTEKAHUS
OB-peaxuuii. Ces3p noteHuuana OB- peakiyu ¢ usmMmeHenueM sHepruu ['n6oca.

23) Merannuyeckue 371eKTposl. Bo3HHKHOBEHHE cKauka MoTelyaia Ha TpaHuile pa3jerna
METAII-37EKTPOAUT. CTaHAapTHBIE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE IOTEHIUAIIBI
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METAJIIMYECKUX IEKTPOI0B. BinsHMe KOHIEHTpalluy 3JIEKTpoIuTa U Temneparypsl Ha OB-
noreHuuan. YpasHenne HepHcra. DIeKTpoOXUMUYECKUH Pl HANIPSY)KEHUH METaJJIOB.

24) I"'a30BBI€ IEKTPOABI HA IPUMEPE BOJOPOIHOTO 3JeKTpoaa. CTaHIapTHBIA OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN MOTEHIIMAT BOAOPOAHOIO 3JeKTpoa. Biusuue pH Ha 3nauenune OB-
MOTEHI[MaIa BOJIOPOIHOTO JIEKTPO/Ia.

25) OKHCIHTEbHO-BOCCTAHOBUTEIBHBIE AJIEKTPOIbI; 3aBUCUMOCTh OB-moTeHIIMana ot
KOHIICHTpAIlMU MOTEHIMAIONPEACIIAIONMNX YacTull, pH-31nekTpoinra u TeMmepaTypsl.

26) ['anmpBaHWYECKHE MIEMEHTHI U UX TUNBL. [IpuHnmn padotsl [ Ha mpumepe MeaHO-
uaKkoBOro I'D. Tokoobpa3zyromas peakuus. Pacaer 3/IC.

27) XuMHUUYeCKHe HCTOYHUKH TOKa. batapelku, akkyMyJsITOpbI, TOIUTMBHBIE 3JieMeHThI. O0IacTu
WX IPUMEHEHUSI.

28) DnexTponu3. KoHlleHTpallnoOHHAs U ANEKTPOXUMUYECKas MOJSIpU3aIHs 3JIEKTPOIOB.
KuneTnka 31eKTpOJMTUYECKOTO BBIJCICHHS BOJIOPO/IA.

29) DnekTposu3 pacTBOPOB U PACILIAaBOB C MHEPTHBIMU 3JIEKTpoiaMu (mpumepsbl). OToop
BEPOSITHBIX AJIEKTPOJIHBIX MOTYPEAKIN HA OCHOBE 3HAYEHUN WX DJIEKTPOJHBIX MOTCHIIMAIOB.
[lepenamnpsioxenne. OOIacTH MPUMEHEHHUS.

30) DaekTpoin3 pacTBOPOB C PACTBOPUMBIM aHOJOM (mpumMep). OOIacTH TPUMEHEHHUS.
Teoperudeckoe HanpspDKEHUE pasiioxkeHust. Beixon mo Toky. [lepBbiii u BTOpO# 3akon dDapayes.

31) Kopposusi. Buabsl KOppO3HOHHBIX MPOIECCOB B 3aBUCUMOCTH OT MEXaHH3Ma U YCIOBUHN
MPOTEKaHUs KOPPO3UOHHBIX pa3pylIeHuH. XUMHUYECKU MEXaHU3M KOPPO3UH: ra30Bas U
JKUJIKOCTHAs KOPPO3US B HEAIEKTPOJIUTAX.

32) DneKTpoXUMUYECKUI MEXaHU3M KOppo3uu. [IpndyrHbl BO3HUKHOBEHUS T'ajlbBaHOMAP.
VY ciioBUS KOPPO3UH C KUCITOPOIHOW U BOJOPOAHON IENOJIAPU3ALIUECH.

33) Cxopocth koppo3uu. Biausiaue paznuunbix paktopos (coctaB u pH cpenbl, Temmneparypa,
IPUPO/Ia KATOAHBIX U aHOJHBIX YYaCTKOB) HA CKOPOCTb 3JIEKTPOXUMHUECKON KOPPO3HH.

34) Metoapl 3alUThl METAJUIOB OT KOPPO3UHU. 3aIllUTHBIE HEMETAIIMUECKUE U
MeTaJIJIMYECKHE MOKPBITUS (KaTOJHbIE U aHOJIHBIE MOKPBITUS). BbIOOp 3amuTHOrO
METaJUINYECKOT0 MOKPBITH B 3aBUcuMocTH 0T pH cpensl. CriocoObl HaHECEHUS
METaJUIMYECKUX IMOKPBITHH.

35) DACKTPOXUMHUECKUE METOIbI 3aIIIUTHI METAIUIOB OT KOPPO3UU: MPOTEKTOPHAS U KATOTHASI
3a1UTa.

36) JlerupoBanue cruaBoB. OctabiieHre CBOMCTB KOPPO3HMOHHOM CPEJIbI.

37) KBanToBOMexaHMUECKOE OOBSICHEHNE CTPOSHHs aToMa. KopmycKynsipHO-BOITHOBAs PUpPO/Ia
JJIEKTPOHA.

38) Ilpuniun HeonpeneneHHOCTH [ eif3eHOepra 1 BEpOSTHOCTHOE OMMCAHUE COCTOSHHS
35eKTpoHOB B aToMax (yp.llpenunrepa). BoanoBas ¢pyHkuus. ATOMHbIE OpOUTAIIH.

39) I'maBHOE, OpOUTATHPHOE M MATHUTHOE KBAHTOBBIC YHCIIA KaK XapaKTEPUCTHKU COCTOSHHS
2JIEKTPOHOB B aTome. Mx B3aumocss3b. @opma n opuentanus AO.

40) DHepreTHdyeckas CTPYKTypa aTOMOB. Y POBHH H ITOAYPOBHU dHepruu. [Topsiok 3aceneHus
AJIEKTPOHAMM NOAypOBHEeH sHepruu. [Ipasuno XyHna.

41) Cnu 3nextpoHoB. [Ipuniun I[Taynu. EMxocts ypoBHeH, nogyposuei u AO o
AIIEKTPOHAM.

42) MHOTO03JIeKTpOHHBIE aTOMBIL. [TopsnoKk 3acelieHus ypoBHEH, moaypoBHeld u AO
anektpoHamu. [IpaBmino KneukoBckoro. OCHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMOB.
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44) DuHeprus MOHU3ALUHU, SJHEPTHUS CPOJCTBA U AJIEKTPOOTPULIATENILHOCTh aTOMOB.

45) CospemeHHas GOpMYITHPOBKA ¥ (GU3HMUCCKUI CMBICI ITeproandeckoro 3akona J[. 1.
Menneneesa. Ilepuonnueckas cucrema. [IpuHuunsl ee nocrpoenus. llepuoasl, rpymms! u
TOJITPYIITIBL.

46) BeprukanbHasi, TOPU30HTAIBHAS IEPUOJUIHOCTD, TUATOHAIEHOE CXOJICTBO JIEMEHTOB.
BropuyHnas nepuoanyHOCTb.

47) Ilepnoau4HOCTh B U3MEHEHUH PAa3MEPOB aTOMOB, X HEPIUU MOHMU3AINH, CPOJCTBA K
3JIEKTPOHY, 3JIeKTpooTpuLaTenbHocTy. lllkana 31eKTpooTpuaTebHOCTH.

11.2.2 IIpakTHyecKue 3aJa4M K IK3aMEeHAIIMOHHBIM OUJIeTamM

1. Mo>HO 1 IPUTOTOBUTH pacTBOpHI kKapooHaTa HaTpus (CaCO3) ¢ konnentpanueit 0,01
MoJie/n1 10,0005 Mo/, ecau [1P=4,4.107 7

2. 1o TaONUYHBIM 3HAYCHHUSIM TEPMOJIMHAMUYECKHX KOHCTAHT PACcCUUTATh TEMIIEpaTypy,
npu kotopoil cucreMa ZNOry) + C (rpagur) = ZN + CO(r) HAXOAUTCA B PaBHOBECUH.

3. VimMeeM raibBaHUYECKHNA HIIEMEHT

Pb|Pb*(IM) | | Ag® ([AgT1=0,01moms/n ) | Ag

Onpenenurte MOIAPHOCTD AIEKTPOJIOB M HAMMILIUTE PEAKIUU, MPOTEKAIOIINE Ha KaToIe U
aHOJIC U YpaBHEHUE TOKOOOPA3yIOIeH peakiuu. Y KaKUTe HAPaBIICHUE JTBUKEHUS
3JIEKTPOHOB BO BHelIHe uenu. Paccunraiite 3/1C peakiuu.

4. Beraucauts pH pactBopa, B 1 mutpe kotoporo conepxurcs 0,0051 r ruipokcui-uoHOB.

5. OKHCIUTENHbHO-BOCCTAHOBUTEIbHAS PEAKIIUS IPOTEKAET M0 CXeMe

SO, + FeCl; + H,O— H,SO4 + FeCl, + HCI

[Tono6paTth KO3 PUIHEHTH METOAOM MOTypeaKUi. YKa3aTh OKUCIUTENb U
BOCCTaHOBUTEIb. PaccunTaTh CTaHAAPTHBIN MOTEHINAI PEaKIUH.

6. UMeeM rasibBaHnYECKUil aneMeHT Pb ‘ Pb?* (0,01M) | | cu® ‘ Cu. Hanucare kaToaHbIin
¥ aHOJIHBIN MPOIIECCH U ypaBHEHUE TOKooOpa3ytomieit peakiuu. Paccunrats D/(C.

7. Hanumure TepMOXUMHUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEE TAOTMUHOMY 3HAYCHHIO
(AH® o6p) NH3. CkoJbKO Tema BBIIEIHTCS, €CIH B pe3ynbTaTe peakiuu obpasyercs 64 r NH3?
YBenuuuBaeTcs WiTM YMEHbBIIIAETCsl DHTPOIHS B X0/ie peakiun? OTBET MOTUBUPYHTE.

8. K xaxmomy u3 Bemiecte KHCO3, BaCl,, CH;COOH noGaBwiu pactBOp cepHOi
KACITOTHL. OOOCHYHTE, B KAKHX CIy4asiX IPOU30LUIN peakiuu’? Beipa3uTh UX MOJIEKYIISPHBIMH
U MIOHHO-MOJIEKYJISIPHBIMU YPABHEHUSIMH.

9. B raipBaHMYECKOM dIEMEHTE poTeKaeT peakimst Mg + Sn** = Mg?* + Sn,

CocraButs cxemy I'D u onpenenure:

a) HampaBJIeHUE JBW)KCHUS DJICKTPOHOB BO BHEIIHEH 1IETTH;

0) 0..C., ecnu KOHIIEHTpAIIHsI HOHOB [Mg2+]:[Sn2+]=0,01 MOJTb/TT

10. ns peakuu PCls () < PCl3 (r) +Cl; (1)

Ornpenenutb 1 000CHOBATH:

a) HaIpaBJICHUE C/IBUTA PABHOBECHS ITPHU MOHMKEHUU TEMIIEPATyphl

0) yBeNIMUYMBAETCS WJIM YMEHBIIACTCS MIPU ATOM BEITMYMHA KOHCTAHTHI PaBHOBECHS

11. Kucnyro, HeliTpalbHYIO WM LIETOYHYIO Cpedy UMEET pacTBop, coaepxkaruii 0,0001
Mounb/n moHoB [H']. Paccumrars pH.

12. CoctaBuTh CXeMy rajibBaHUYECKOTO 3JIEMEHTA, B KOTOPOM MPOTEKAET peaKIus

SnCl; + HgCl, =SnCl; + Hg.
OmnpenenuTs KaToJl U aHOJ, HAITUCATh PEAKIIMH, TPOTEKAIOIINE Ha AIEKTPOIaX.
Boraucnuts crangaptayto I1C.

13. Hns peakuun 2Fe() + 3 HoOy = FE203 + 3Hy, AHOX,p‘ = 35,4 xJIx.

1) Hanumure MmaTeMaTn4ecKue BBIPAKEHUSI KOHCTAHT paBHOBecHs K. u Kj, U yCTaHOBUTb
COOTHOILIEHUE MEX]ly HUMH;
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2) ykaszaTh, KaK BIHAIOT Ha KOHIEHTPAIMIO BOJOPOJAa B PaBHOBECHOM cMecu: a)
yBEJIMUEHUE  JaBjieHHs; O) YyBeJIMUYEHHWE KOHIIEHTpPAIMM BOJSHOTO Tapa; B) IOBBIIICHUE
Temneparypbl? OTBET MOSICHUTE.

14. MoXHO JIM TPUTOTOBUTH PACTBOP, COJCPKAIIMA OJHOBPEMEHHO CIIEIYIOIINUE Iaphl
BemtecTB: a) CuSO4 u NaNOs;  6) Na,CO3 u HpSO4;  B) AgNO3 u NaCl? Oteer ob6ocHOBaTh €
MOMOIUIbIO MOJIEKYJIIPHBIX U HOHHO-MOJIEKYJISIPHBIX YPaBHEHUH.

15. 3anucarp cxeMy rajJbBaHHYECKOT0 3JIEMEHTA, COCTAaBICHHOTO KaIMUEBOU U METHOM
IIacTUHKaMu, onyuieHHbIX B 0,01 M pacTBopsl uX coneil. Hanucate ypaBHeHUs peakiuid Ha
aHOJIe M KaTOoJIe ¥ TOKoOOpasyromieit peakuuu. Paccaurates D/1C.

16. Peaknus npotekaet mo ypaBHenuto C (rpadut) + H,O(r) << CO (1) + H3 (1)

Omnpenenure U 000CHYHTE:

a) DHIOoTepMUYecKasi UM IK30TepMUYECKasi JaHHAS PEaKIUu;

0) yBeIMYMBACTCS WJIM YMEHBILIACTCS YHTPOIHUS B XOJI€ PEaKIUH

17. 3anucatp BbIpaykeHUE U BBIYUCTUTH BennuuHy [1P, 3Has KOHIEHTpauio 0IHOTO U3
MOHOB B HachImeHHoM pactBope MgCOs, [Mg**]=1,41 . 10” mons/n

18. AnromMuHHEBas IIACTUHA B KOHTAKTE C KEeJIE3HON HaXOJIUTCS B BOJIHOM pacTBOpe
NaCl. CocraBbTe cXeMy KOPPO3HOHHOTO T'aJIbBAHUYECKOTO JIEMEHTA M 3aIMIINTE YPAaBHCHUS
npoTekaromux mnpoueccoB. C Kako# Aenosipusanueid mpoTeKkaeT Koppo3us? YKaxkuTe, Kakue
IPOAYKTHI 00pa3yloTcs B pe3yJIbTaTe KOPPO3HH.

19. Ilo TepMoaHAMHYECKUM KOHCTAHTaM OMPECIUTh B CTAHAAPTHBIX YCIOBUAX
HaIpaBJIEHUE CAaMOIIPOU3BOIbLHOTO MpoTekanus peakuun CaO(k) + SOz (1) < CaSO, (k).
Kakoii paxTop (3HTaNBMUHHBIN WK SHTPOIUHHBIN) SBISETCS ONPEACISIONINM B 3TUX
yCIIOBHSIX?

20. Hanrcatps B MOJIEKYJIIPHON ¥ HOHHO-MOJICKYJIIPHON (pOpMe ypaBHEHHS PEAKLIUH,
MPUBOIAIINX K 00pa30BaHUIO MAIOAUCCOIUUPYIOLTUX COSTUHEHUN

a) Na,S + H,SOy4; 6) NH,4CI + Ca(OH),; c) FeS + HCI

21. OKUCIUTENHHO-BOCCTAHOBUTENIbHAS PEAKIUS MPOTEKAET [0 CXEME

KBr + KBrOs; + H,SO, — Br, + K,;SO; + H,0

[TonGepure K0P GUITUEHTH METOJIOM MOJIYPEaKIHi. YKa3aKUTe OKUCIUTENb U
BOCCTAaHOBUTENb. PaccunTaiite CTaHAAPTHBIN MOTEHIMAT PEAKIIUY.

22. K kakoMy H3 TaJOreHOB CBUHEI] MPOSBIISAET 0OJIbIlIee XUMHUUECKOE CPOICTBO, €CIIU
PbF, PbClI, PbBr; Pbl,

AG%gg, KJIK/MOTIB -620,5 -315,6 -260,8 -173,6

Kakoil 13 yka3zaHHBIX raJloreHHJI0B 0ojiee yCTOMYUB?

23. Paccumtarp K. peakmmm NyOs(r) = 2 NOy(r), ecnin HavanbHas xoHueHTparust N2Og
coctaiisiia 0,08 Mosb/i1, a kK MOMEHTY paBHOBecHs mpopearupoBaiio 50% N2Oa.

24. OKHCIUTEBHO-BOCCTAHOBUTEIIbHAS PEAKITHS MPOTEKAET IO CXeMe

KBr + KBrO3z + H,SO;, — Br, + K,;SO4 + H,0

[TonbGepure KO3 PUITUEHTH METOIOM MOTYpPEAKITUN. YKAKUTE OKUCTUTEND U
BOCCTaHOBUTENb. PaccunTarh cTaHAapTHBINA MOTEHIIUAN PEAKIUH.

25. Peakmus mporekaer o ypasaeruo CaO(x) + 3C (rpadur) < CaC, (k) + CO(r)

Omnpenenute u 000OCHYHTE:

a) 'oMoreHHoI 1K TeTeporeHHON SBISETCS JaHHAS pPeaKins;

0) 9K30- WJIK SHIOTEPMUYECKASI PEaKITHUs;

B) B KaKylO CTOPOHY CMEII[aeTCsl paBHOBECHE MPOLIECCa MPU MOBBIIIEHUS 1aBICHUS

26. Beraucimre crenens guccornuanuu 0,001M NH4OH. K)1=1,8.10'5

27. 3anumyTe BO3MOXKHbBIE PEAKLUU Ha MHEPTHBIX SJIEKTPOAX MPH JIEKTPOIHU3€E BOJAHOTO
pactBopa Pb(NO3),. Ha ocHOBaHMH 3JIEKTPOAHBIX TOTSHIIMAIOB 00OCHYHTE KaKHe BEIIECTBA
BBIJICJIIOTCS HA JIEKTPOAX.

28. Peaxkius nmpotekaet o ypaBaeHuto CaH, (k) + H20 (k) < Ca(OH); (k) + 2Hx(r)
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Paccuntarh KOMHYECTBO BBIACIUBIIETOCS WM MOTJIOTUBIIETOCS TEIIa MPU 00pa30BaHUH
11,2 1 BOgopona.

29. Omnpenenure MoysipHOCTH pacTBopa HySO,4 (cumTas, 4ro amcconuanusl HAET MO JBYM
CTYIIEHSIM), €CTIM KOHIIEHTpAIHsl TUAPOKCUI-UOHOB B HeM paBHa 10 MoJIb/I1.

30. B raipBaHMYECKOM 3JIEMEHTA Ha KaTOJE POTeKaeT peakiust Fe’™ + 2e = Fe

a) CocraBbTe CXeMY rajbBaHUYECKOIO FIEMEHTA U YKKUTE HApPaBICHUE IBUKCHUS
AJIEKTPOHOB BO BHEILIHEW LIENH;

0) Hanmmmure ypaBHEHHE TOKOOOpa3yIOIEH PeaKIui.

31. s peakuuu 4HCI (r) + O,(r) < 2H,0 (1) +2Cl; (1)

Onpenenutb U 000CHOBATD:

a) HalpaBJiCHHE CABHra PaBHOBECHS IPH IMOHIKEHUH TEMIIepaTypsl; 0 ) 00ocHyiiTe,
YBEJIMYUBACTCS WJIM YMEHBILIAETCS MPU 3TOM BEIMYMHA KOHCTAHTA PAaBHOBECHSI.

32.CocraBbTe MOJICKYJISIPHBIC U MOHHBIE YPaBHEHUS THIPONIN3a cieayonux conei: NapSe;
CuCl,. Ykaxure peakmmro cpeasl (pH) X BOAHBIX pPacTBOPOB.

33. OKHCIAUTETHHO-BOCCTAHOBUTEIbHAS PEAKIIMS IPOTEKAET MO CXEME

KCIO; + Na,SO; + H,SO, —KCI + Na,SO, + H,0

a) yKa3zaTh OKUCJIHUTEIh U BOCCTAHOBUTEIb,

0) momobpaTh K03(pPUIHMEHTH B YpPABHCHHH METOJIOM HOHHO-3JICKTPOHHBIX YPaBHEHUIA;

B) paccuMTaTh NOTEHIMAI XMMHUYECKONH peaklUd U KOHCTAHTY PAaBHOBECHSI.

34. Tlpu yBenU4eHUU TEMIIEPATyphl HA 40° CKOPOCTh peakiiuu Bo3pocia B 81 pas.

Paccuurtats TemnepaTypHblii KOG UIIUEHT.

35. Kak 1 moueMy BJIHSIOT Ha CKOPOCTh KOppo3uu 1uHKa npumecu Cu, Pb, Fe?
OOBSICHUTD U HANKCATh COOTBETCTBYIOIINE PEAKIIHH.

36. [Tonp3ysick TaOMUYHBIMU JAHHBIMH, paccuuTaTh AHC9g peakiiun

CHary + 2050y = COzpy + 2H20(. Omnpenenurte, CKOJBKO TEIUIa BBIJCIUTCS IPU
ckuranuu 56 1 MeTaHa.

37. Ilpu nekotopoii Temmneparype paBHoBecue B cucreme 2NOy(r) = 2NO(r) + Oy(1)
YCTaHOBWIJIOCH TipH cieayronmx koHneHTpanusax: [NOz] = 0,06 monw/m; [NO] = 0,24 mons/m;
[O;] = 0,12 wmonb/n. PaccuuraiiTe KOHCTAHTY paBHOBECHS pEAKIUM U HCXOTHYIO
koH1eHTparuo NO;.

38. B ranbpBaHHYECKOM 3JIEMEHTE MPOTEKAeT PeaKIus Zn** + Mg =Zn + Mg*".

a) coctaBbTe cxemy I'D u ompezenuTe NOIIPHOCTH IEKTPOJOB; 0) YKaKuTe
HaIpaBlIeHUE JIBIKEHUS DIIEKTPOHOB BO BHEIIHEH IIeNH; B) paccuuTaiite cranaaptayro O./1.C.

39. OKHCIUTETHHO-BOCCTAHOBUTEIbHAS PEAKIIHS IPOTEKAET 110 CXEMe

Fe,0O3 + KNO3 + KOH— KyFeO4 + KNO> + H,0.

[TonoGepute K03 HUIMEHTH METOIOM MOIYPEAKIIUMA. Y KaXKUTE OKUCIUTEND U
BOCCTaHOBUTEITb.

40. B xakom HarpaBieHHH (TIPSIMOM HIJIM OOpaTHOM) MPOTEKAET pPEeaKIus

J2 (1) + HJS (1) < 2HJ(r) + S (pomO) mpu CTaHAAPTHBIX YCIOBUAX?

VYBenuuuBaeTcs WM YMEHbBIIAETCS SHTPONHUS B Xo/1e peakiuu? OO0CHYITE ¢ YeEM CBSI3aHO
W3MEHEHHE YHTPOTIHH.

41. OKUCIUTENbHO-BOCCTAHOBUTEIHHAS PEAKIIUS ITPOTEKAET IO CXEMe

K;S + KMnO4 + H, SO, — S + K, SO4  +MnSO4 + H,0.

Onpenenure KOdPGUITUEHTH METOJIOM TMONIypeakiuii. Paccunraiite cTaHIapTHBIN
MIOTEHIINAJ PEAKIIHH.

42. CocraBbTe ypaBHEHHMsS AaHOIHOTO M KAaTOJHOIO TMPOLECCOB, MPOUCXOAALINX IPH
KOPPO3HH JIY’)KEHOTO KeJie3a B cliydae HapyIIeHHs MOKPBHITHH Ha BIAXKHOM Bo3ayxe. Kakoe 3To
HOKpBITHE — aHOAHOE WK KatonHoe? [louemy?

43. Kakoe torummBo Metad (CHy) mimm xamenssriit yrons (C) obnamaet Oobiiei
TEIMIOTBOPHOM cr1ocOOHOCTHIO Ha KI'? OTBET MOATBEPAUTE PACUETOM.

44. Jlna peakuuu CaCOjqy 2 CaOpyy + COyp AHoggg=176,04 kJ/x. Omnpenenure u
000CHYy#Te, KaK MOBJIMSIOT HAa PAaBHOBECHYIO KOHIEHTPALMIO AMOKCHAA YIIIEpoAa CIeIyIole
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W3MEHCHUS: a) MOHIKEHHE TeMIIepaTryphl; 0) yBEIWYCHHE BECOBOTO KONWYecTBa KapOoHaTa
KabIus?

45. B KOHTaKTe ¢ KakuM u3 MeTaioB, Pb wim Fe, nnHk Gonee KOppO3MOHHO HECTOCK B
Mopckoid Bojie? CocTtaBpTe ypaBHEHHS aHOJHOTO M KaTOAHOTO TpoieccoB. C kKakon
JETONISIpU3aIMei MPOTeKaeT KOppo3us?

46. Yemy paBHO M3MEHEHHUE YHTPOIHHU MIPH IJIABJICHUU 2 MOJIb AJTIOMUHUS B TOUKE
TUTABJICHUS TIPH THJI=6600C, ecau AH®,;;=10,43 xJ[>x/M0ab?

47. PaccumTaiiTe KOHIIEHTpaIuio ruapokcua-uoHoB B 0,1M pactBope B HCN.

( Ka nen =7,9.10°)

48. Dnexrponus pactBopa KoSO,4 poBOIMIM ¢ MEIHBIMH JICKTPOJAMU MPU CHJIE TOKa 2,68
A B Teuenue | uaca. CocTtaBbTe ypaBHEHHUs IMPOIECCOB, MPOUCXOISAIIMX HA DJIEKTPOAaxX H
000OCHYHTE KaKHe BEIIeCTBa BBIJACIAIOTCS Ha DJEKTPoJax. BplUuCINTE KOJUYECTBa
BBIJICTISTIONIUXCS HA DJIEKTPOJIaX BEIISCTB IPH H.Y.

49. Paccuurats K. peakiuun CO(1) + Cla(r) = COCly(1), ecnn u3 2 moas CO u 2 mons Clp
obpazoBanoch kK MomeHTy paBHoBecusi 0,45 monp COCl,. O0bsicHUTE, B KAKOM HAIPaBICHUU
CMECTHUTCS PaBHOBECHE B JAaHHOW PEAKIMH NMPU YMEHBIIEHUH 00beMa CUCTEMBbI?

50. Paccuurars crenens nuccormanuy 1 pH 0,01 M pactBopa HjS.

51. s peakiun MnO; + KCIO3 + KOH— K;MnQ,4 + KCI + H,0

nooepute KOAPPUITUEHTH METOJJOM HOHHO-JICKTPOHHBIX YPABHCHUN U YKKUTE
HaIpaBlIEHUE €€ MPOTEKAHMUS.

52. CocraBuTh 3JICKTpOHHYIO (OpMyITy aroma ceineHa. Mcxons u3 3JIeKTPOHHOH (HOpMYIIHI,
OTIpeIeNIUTh TOJIOKEHUE CeTICHa B MEPUOUYECKON cucTeme (MIepro, Tpymniy, NOArpyy).

53. Hamucath 3nekTpoHHYIO (opMmyrny atromMa OepwiLius B OCHOBHOM M BO30Y>KICHHOM
cocrosHusiX. Jna AO  HeBO30YXJEHHOTO aTOMa ONpPENENIUTh KBAaHTOBBIE  YHCIA,
XapaKTEPU3YIOIINE BAJICHTHBIC OPOUTAIIH.

54. Kak u3MeHseTCs paJnyc aTOMOB M MeTaJUTHYeCKUe cBoicTBa B psiiy Na—Mg—AI—Si?

55. Hammcarp 37eKTpOHHYIO (GOpMYIIy aToMa allOMHHUS W ero WoHa. [lo 31meKkTpoHHOMN
dbopMyIe onpeneanuTb MECTO €ro B MEPUOAMUYECKON cucTeMe (Tpymiy, MOATPYIIY, Iepruoa) u
KBAHTOBBIC YUCJIA JJIs BAJICHTHBIX OpOUTAIICH.

DK3aMEHAIIMOHHBIA OMJIET COACPXKUT: 2 TEOPETHYECKHX BOMPOCA M 3 MPAKTHUYECKHE 3a71a4n
U3 pa3HbIX TEM Kypca.

IIpumep s3x3amenayuonno2o burema
Kadheopa IBEDuX
Hucuyunauna XHMHA

39K3AMEHAIIMOHHBIA BUJIET N

1. PacTBOpBI 351eKTPOIUTOB. Teopus 3JIeKTPOIUTHYECKOM qucconanuun Appenuyca. Mon-
JUIIOJIBHOE U AMUIIONb-TUIIOJIBHOE B3aUMOICHCTBHE.

2. l'anpBaHnYecKye 2JeMEeHTHI ¥ UX TUMbl. [Ipunnun padotsl I'D Ha mpumepe MeqHO-
nuHkoBoro ['D. Tokoobpasyromas peakuus. Pacuer DJ1C.

3. Ilo TabiuyYHEIM 3HAYEHUAM TEPMOJMHAMUYECKHX KOHCTAHT PACCUUTATh TEMIIEPATYPy, IpU
xotopoit cucteMa ZNO(rp) + C (pagur) = ZN + CO(;) HAXOAUTCA B PABHOBECHH.

4. AmoMuHHEBas IUTACTHHA B KOHTAKTE C JKEJIE3HOUW HaxoauTcs B BogHoM pactBope NaCl.
CocTraBbTe cXeMy KOPPO3HOHHOTO TATbBAHUYECKOTO AJIEMEHTA | 3aMUIITUTE YPABHEHHS
npoTekarouux npoueccoB. C Kakol Aenoaspu3anuei NpoTeKaeT Koppo3us? YKaxKuTe, Kakue
MPOJYKTHI 00pa3yloTcs B pe3yJIbTaTe KOPPO3HH.
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5. Hanmcatp aeKTpoHHYIO (HOpMYITy aToMa alllOMHHHS W OMPEICNIUTh KBAHTOBBIC YHCIA IS
BaJICHTHBIX opOuTaneir. I[lo amekTpoHHON (opmyne oOnpeAenuTh MECTO aTlOMHUHHS B
NepUOIUYECKON cucteMe (Tpyniy, NOATrPYIIy, IEPHOI).

Pernamenr MMpoBEACHUA l'lpOMe)KyT()‘{H()ﬁ arrecranum B (])opMe KOMIILIOTEPHOTO0

TCCTUPOBAHUA
Kou-Bo 3aganuii B 60aHKe Koxa-Bo 3aganuii, npeabaBiasieMbIX Bpems Ha TecTupoBaHme,
BOINPOCOB CTYJEHTY MHH.
He menee 150 e menee 30 60

Yactp 3amaHuii B OaHKe BOIPOCOB COAEPKAT pacyeTHbIC 3aJadyd, He TPeOyroIme
CJI0KHBIX BBIYUCIICHUH.

[MosHblid GOHA OINEHOYHBIX CPEACTB VIS MPOBEACHUS MPOMEKYTOUHOH ATTECTAIUH B
(GopMe KOMIIBIOTEPHOTO TECTHPOBAHMSPA3MEIICHB OaHKE BOIPOCOB JIAHHOTO  Kypca
mucnuurael B CJIO Moodle / eLearningServer 4G DMOC HI'TY.

B Xxoze MOArOTOBKH K MPOMEXYTOYHOM aTTECTAI[MH OOYYarOIIUMCS MPEIOCTaBIIACTCS
BO3MOXKHOCTh TIPOUTH TECT CaMOMPOBEPKHU. TeCT s caMONPOBEPKH 10 AUCIMIUIMHE Pa3MeEIleH
B CJ1O Moodle / eLearning Server 4G SMOC HI'TY B cBOOOHOM TSI CTYICHTOB JIOCTYIIE.

10.1.4. Tunosble TecTOBBIE 3aJMaHUA no pasgeay 5 «OKucnuTenabHO-
BOCCTAHOBHTEITbHBIC PEAKITHH»
1. Onpenenute okucnutenb U AEX.p. B cT.y. B peakuuu:
Al + K,Cr,07 + H,SO4— A12(804)3 + Cr2(804)3 + K,SO4 + H,0
1) Cr,0+%, 1,33B; 2)Cr,0;*, 2,99B; 3)Cr¥, 1,33B; 4) Al, 2,99B

2. 3navenue koHcTanThl paBHoBecus (Kp) B ct.y. mis OB-peakuuun
Al + K,Cr,07 + H,SO,— A12(804)3 + Cr2(504)3 + K,SO,4 + H,O
COCTaBJISIeT:
1) 10%% 2) 10 3) 10%;  4) 10'*®
3. B ct.y. AGX.p. peakuuu
Al + K,Cr,07 + H,SO,— A12(804)3 + Cr2(504)3 + K,SO,4 + H,O
COCTaBJISIeT:
1) 866 xIx; 2)-1731 x/lx; 3)-770 xJIx; 4) 1133x/Ix
4. 3nauenue koHcTaHThl paBHOBecus (Kp) B ct.y. g OB-peakuun
H,SO3; + HIO3— H,SO,4 + HI
COCTaBJIsIeT:
1) 10" 2) 10°;  3) 10%  4) 10%®
5. Bcr.y. AGX.p. peakuun
H,SO3; + HIO3— H,SO,4 + HI
COCTaBJIsIeT:
1) 250x/x; 2) 660 xIx; 3)-250 x/Ix; 4) 501x)x
6. 3HaueHne koHcTaHThI paBHOBecus (K;) B cT.y. 111 OB-peakuuun
Al + KMnQO, + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
COCTaBJISIeT:
1) 10269; 2) 10169; 3) 10806; 4) 10168
7. B ct.y. AGX.p. peakuu
Al + KMnO, + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
COCTaBJISIeT:
1) +73,8x]lx; 2)-4589 x/Ix; 3) 1530x/Ix; 4)-1530 x/Ix
8. Onpenenure AEX.p. B CT.y. B peakIuu:
Al + KMnO, + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
1)0,156B; 2)3,17B; 3)-0,156B; 4) 1,043B
9. 3nauenue koHcTaHThl paBHOBecus (Kp) B cT.y. 1 OB-peakuuu
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MnO, + KCIO3; + KOH— K,;MnO,4 + KCI + H,0

COCTaBJIsIeT:

1) 2,7; 2) 10%;  3) 10 41

10. s peakiur MnO; + KCIO3 + KOH— K;MnO4 + KCI + H,0 AGx.p. B cT.y
cocraBnsieT B, a okucnuTeneM sSBISETCS:

1) AGx.p.=-57901x, KCIO3; 2) AGX.p.=-1215901x, MnOy;

3) AGXx.p.=+5790[1x, MnO,;  4) AGx.p.=-2895], KCIO;

11. Onpenenute AEX.p. B CT.y. B peaKIuu:

MnO, + KCIO3; + KOH— K,;MnO,4 + KCI + H,0

1)0,83B; 2)1,63B; 3)0,81B; 4)0,01B

12. 3nauenue koHcTanThl paBHOBecus (Kp) B cT.y. 111 OB-peakuuun

SnCl, + K,Cr,0; + HCI — SnCl, + CrCl; + KCI + H,0

COCTABJISIET:

1) 10*; 2) 10%  3) 10™%  4) 10™°

13. Jlns peakuuu SnCl; + K,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,0

AGX.p. B CT.y COCTaBJISET:

1) -82,8x/Ix; 2) -684xJlx; 3) 691x/x;  4) 850k/x

14. Tns peakuu  SnCl, + K,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,0

AEX.p. B CT.y. COCTaBJISET:

1) 1,194B; 2) 0,143B; 3) 1,182B; 4) 1,47B

15. 3nauenne koncranTel paBHoBecus (K;) B cr.y. g OB-peakunn

KNO; + K,Cr,07 + H,SO4— KNO3 + CFQ(SO4)3 + K,SO4 + H,0

COCTaBJIsICT:

1) 10%% 2) 10®  3) 10°";  4) 10%

16. Jlns peakuuu KNO, + K5Cr,07 + H>SO4— KNO3 + Crz(SO4)3 + K,SO4 + H,0
AGX.p. B CT.y COCTaBIISIeT:

1) 227x/x; 2) -374x]x; 3) 303x[x; 4) 499k /Ix

17. Jls peakiuu KNO; + K,Cr,07 + H,SO4— KNO3 + Cr2(504)3 + K,SO, + H,O
AEX.p. B CT.y COCTaBIIsIET:

1) -0,646B; 2) 0,646B; 3) 0,393B; 4) 147B

18. s peakiuu H3AsO,4 + 2HI = HASO, + I, + 2H,0

AGX.p. B CT.y COCTaBJISET:

1) 4632]1x; 2) -2300[Ix; 3) 44776]1x; 4) 2300dx

19. Bcrt.y. A Ex, peaknun Cr2072' + H" + Fe' — Cr+ Fe™ + H,O paBHo:

1) 2,101 B; 2) 0,562 B; 3) -0,563B

20. TTouemy KMnO4, K,Cr,07, PbO; SIBISIOTCS XOPOUTMMH OKUCITUTETSIMHU?

1) SABnstOTCSI CHIIBHBIMU AJIEKTPOJIUTAMU; 2) Xopol1110 pacTBOPSIIOTCST B BOJIE;

3) CreneHb OKUCIICHUS LIEHTPAILHOTO aTOMa paBHA HOMEPY T'PYIIIbI;

4) B 9TH COEMHEHUS BXOJUT KUCIOPO/I

21. B kakux OKHCIHTEIbHO-BOCCTAHOBUTENBbHBIX peakiuii H,O; siBnsieTcs okucnuteneM?
1. Hy0; + MnO4 + H" — O, + Mn*? + H,0
2. |I"+HO, + H+—>12+ H,0O
3. NaCrO; + H,0, + NaOH— Na,CrO4 + H,0

1) 1; 2) 2; 3)3

22.  OmpenenuTs B CTaHJAAPTHBIX YCIOBHUSX BO3MOXKHOE HAIPABICHUE OKUCITHTEIHHO-
BOCCTAaHOBUTEJIBHON peakiuu Fe® +Cl + H,O — Fe*? + ClO; +H"

1) peakmus mpoTeKaeT B 00OpaTHOM HaIPaBIICHUH,

2) peakius MPOTEKAET B MPSMOM HAMPaBICHUH

23. OmnpenenuTh MOTCHIHAT XUMUICCKOW PEaKITIH Fe™? + ClO; + H" — Fe™ + CI” + H,0
¥ BO3MOJKHOE HaIpaBJICHHWE B CTAHJIAPTHBIX YCIOBUSX:

1) -0,108B B 00paTHOM HampaBlICHHU; 2) 1,07B B npssMOM HanpaBiICHUH;
3) 0,68B, B ipsiMOM HamnpaBJEHUU; 4) -0,471B, B 0OpaTHOM HampaBICHUU
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24. OnpenenuTh B CT.y. TOTEHIHMal W KoHCTaHTy paBHoBecus (Kp)
xumudeckoi peaknun H,S + MnO, + HY — S + Mn*? + H,0

1) 1,027B, Kp=10*"*; 2) 1,027B, Kp=10*%;

3) 1,00B, Kp=10°*" ; 4)1,337B, Kp=10%'

25. OnpenenuTh B CT.y. HU3MeHeHUe 3Hepruu [ubbOca 1 XUMHYECKOU
peaxkiuu

H.S + MnO4 + H" — S + Mn*? + H,0

1) 903x/x;  2) 694k ]Ix; 3) 1290k Ix; 4) 991k Ix

26. OmpenenuTs B CT.y. KOHCTaHTy paBHOBecHs (Kp) XxumMudeckoi peakiuu

KIO3; + H,O5 + H,SO4— O, + 1, + K,SO,4 + H,O

1) 10%%;  2)10%: 3)10%; 4) 10%

27. Ormpenenuts B CT.y U3MEHEHHE 3HEepruu [ mb0ca a1l XMMUUECKO peakuu

KIO3 + H,O5 + HySO4— Os + 1, + KySO4 + H0

1) 588k Jlx; 2) 389k JIx; 3)467xIx; 4) 490k /]x

28. OmpenenuTs NOTCHIIMAT XUMUYECKON PeaKIIuu Fe™? + ClO; +H — Fe™ +ClI + H,O
¥ BO3MOJKHOE HAIIPABJICHUE B CTAHJIAPTHBIX YCIOBUSX:

1) -0,108B B 0OpaTHOM HaIpaBJIECHUU; 2) 1,07B B npssMOM HarpaBJICHUH;

3) 0,68B, B mpsiMOM HalpaBJIEHUU; 4) -0,471B, B 00paTHOM HarpaBJICHUU

29. OmpeneauTs NOTCHIIMAT XUMUYECKON PEaKIIuu crd+ SO42'+ H,O — SO, + Cr2072' +
U BO3MOJKHOE€ HaIlpaBJICHUE B CTAH/IAPTHBIX YCIOBUSX:

1) -0,135B B 00paTHOM HarpaBJlICHHU; 2) -1,174B, B 00paTHOM HarpaBJICHUY;
3) +0,135B, B npsiMOM HaIpaBJICHUU; 4) +0,174B, B mpsAMOM HampaBJICHUH

30. 3nayenue koHcTaHTHI paBHOBecus (Kp) B ct.y. mms OB-peakuun

Crté+ SO42'+ H,O — SO, + Cr2072' + H* cocrasnser:

1) 10 2) 10", 3) 10" 4) 1078
31. A Eyp. B peakuuu HyS + MnO4 + H* - S+ Mn"+ H,O paBHo:

1) 1,337 B; 2) 1,677 B; 3) -1,337B
32. A Ey,p Bpeakuuu Bi + NO3 + H* - Bi ** + NO + H,0 paBHO:
1) 0,11 B; 2)-0,315 B; 3) +0,745B
33. A Ex,p. B peaknuun Fe?* + 2ng+—> ng2+ + Fe3* cocrasuser:
1) 0,338 B; 2) 0,083 B; 3) 0,149B; 4)0,48B; 5)0,414B
34. YKaXuTe 4UCIo SJIEKTPOHOB, MEePEeIaHHbIX OT aTOMa BOCCTAHOBUTEINS K OKHCITUTEIIO
B PCAKITUU
30, +4NH3(F)—> 2N, + 6H,0

1) 2; 2) 2; 3) 3; 4) 6; 5) 12

35. Kakoii u3 oxucaureneit (MnO,, PbO,, K,CrO,) sinstiercst Hanbosiee 3hhekTHBHBIM
no otHomeHno K HCI ¢ nenpro momyuennst Cl,?

1) MnO,; 2) PbOQ; 3) K,CrOq4

36. Huciio 35eKTpOHOB N B CIICAYIOIIEH TOTypeakuy PaBHO:

2S05” + 6H" + ne = S,05” + 3H,0

1) 1; 2) 3; 3) 4, 47

37. O611ee YUCIIO ANEKTPOHOB, YUACTBYIOIIMX B PEAKIUH

Mn*? + CIO3 + OH — MnO,” + CI '+ H,0

paBHO:

1) 10; 2)12; 3) 6; 4)4
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