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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
cUCTeMaTH3alus XMUMUYECKUX 3HAHUH, HEOOXOAUMBIX MPH PEIICHUH MPAKTHYECKUX BOIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
UCCIIEI0BATEIbCKON, MPOU3BOJCTBEHHO-TEXHOJIIOTUYECKON U IPOEKTHOM NeATEIbHOCTH

1.2. 3agaym 0cBOCHUSA M CHUIIUHBI (MOYJIfA):

- TOTOBHOCTb CTYJI€HTOB K HCIOJb30BAHUIO MOJYYEHHBIX IPU U3YYCHUM JUCLUIUIMHBI
«XuMus» 3HAHUH, YMEHWH, HaBBIKOB M KOMIETEHUMH NpU H3y4yeHUM OOLICHAYYHBIX U
CHeLMaNbHbIX AUCLUIUINH, a TAKXKe JUIsl pelleHHsl Tpo(eCCUOHANBHBIX 3a/1a4;

- (popMHpOBaHUE HABBIKOB PaOOThI B XUMHUECKOW J1a00paTopuu, NPOBEACHNUs HAYYHOTO
UCCIIeIOBaHMs, 00pa0OTKY U aHAIM3a PE3Y/IbTaTOB SKCIIEPUMEHTA;

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

- TOTOBHOCTH CTYJCHTOB K MOJB30BaHHI0O HMH()OPMAIIMOHHBIMH CHUCTeMaMH (ydeOHas,
Hay4Has JINTepaTypa, UHTEPHET-PECypChI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT' PAMMBI

2.1. YueOnaa nucuuniauHa b1.524 «Xumusa» BKIO4YeHa B 0053aTelbHBIA NEpEYEHb
JTUCIUIUIMH 00s3aTeNbHOM dYacTh 00pa3oBaTeNbHOM MporpaMMmbl BHE 3aBUCUMOCTH OT €€
HanpaBlieHHOCTH (mpodunst). JucuurmnHa peanu3yercs B COOTBETCTBUU C TpeOOBaHUSIMU
®I'OC, OIT BO u YII, no nanpasienuto noaroropku 21.03.01 «HedrerazoBoe aemoy.

JlucuuiuinHa OCHOBBIBAeTCS Ha 0a30BBIX 3HAHUAX, MOJYYCHHBIMH CTYACHTAMH IIPH
U3y4eHUH XUMHH, QU3NKU U MAaTEMaTHKH B Kypce cpenHeil mKoubl. i1 yCBOSHUS TUCIUILTIHEI
CTYACHT JOJDKEH BIIQJIETh XUMUYECKON TEPMUHOJIOTHEH; TOHUMATh CMBICT XUMHUECKUX (hopmyn
U CHMBOJIOB, HHJIEKCOB W KOA((UIMEHTOB B XWMHYECKUX YPABHEHUSAX pPEAKIHH; HMETh
Ipe/CcTaBieHuss 00 OCHOBHBIX KJIacCaxX HEOPraHWYECKHX COEIMHEHMH; MOHUMATh pa3iudue
MEXIY XUMHUYECKUMH U (U3NYECKUMHU SBICHHUSIMH, HMETh TMpeACTaBlieHne 00 aToMHO-
MOJIEKYJISIPHOM YYEHHH; UMETh HABBIKU PEIICHHsI MPOCTEHIITNX PACUETHBIX 3aau.

HucuunnuHa  «XUMHS» ~ SBISETCS  OCHOBOMOJAralomied Ui  HW3ydeHus  psjaa
OOIIeHAyYHBIX ¥ CHENUAIBHBIX JTUCHUIUIAH, CBS3aHHBIX C XHMHEH. Pe3ynprarel 00ydeHwus,
MOJyYeHHbIE TIPU OCBOCHHWHU JIUCHUIUIMHBI, HEOOXOAWMBI TPHU M3YYCHHU CIEAYIONINX
TUCIUTUTHH;  «OKojorus», «Dmsukay, «MarepraaoBeneHuey, «ONEKTPOTEeXHUKA U
JNIEKTPOHUKA»,  «CONMPOTHBIIEHWE  MaTepHajoB» ¥  TPU  BBINIOJHEHHWH  BBITYCKHOH
KBaJIM(DUKALIMOHHOM paboTHI.

PaGouas mporpamMma AUCHUIIIHMHBI «XUMUS» I UHBATUIOB U JIMIl C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMM  37I0pPOBbSl  pa3padaThIBae€TCsl HWHAMBUIYAIbHO C YYETOM OCOOCHHOCTEH
NCUXO(HU3UUECKOTO pa3BUTHS, MHIUBHUIYaIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBbSI TAKHX
o0yJaromuxcs.



3. KOMIIETEHIIUHX OBYYAIOLIETI'OCSl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCHUAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AUCUUILIIUHBI (MOIYJIs) «XUMUS» HAIIPABJICH Ha!

- ¢opMupOBaHHE DJIEMEHTOB CJIEAYIOIMX KomreTeHIui B coorBerctBuu ¢ OIIOIT BO mo
HarpasjeHuto nmoArotoBku (crenuanbHocTH) 21.03.01 «HedrerazoBoe nemnox:

a) obmenpodeccronansubix (OITK): OIIK-1

Taobnuya 1- Dopmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmupoeanun Komnemenyuit OUCYUNIUHAMU
KOMRemeHyuio
COBMECHO

OIIK-1 1 2 3 4 5 6 7 8

Xumus (b1.5.24) v

T'unpasnuka (b1.52) v

JleTanu ManivH u
OCHOBBI v
KOHCTPYHUPOBAHHUS
(b1.B3)

WmrxenepHas rpaduka
(b1.B4)

KomnerotepHas v v
rpaduka (51.58)

Matematuka (51.5.9) v v

MarepuanoseeHue u
TEXHOJOTHSI v
KOHCTPYKIIMOHHBIX

marepuanioB (b1.511)

HaueprarensHast v
reometpus (b1.512)

Teoperuueckas v
mexanuka (b1.518)

ConpoTuBieHue
marepuainos (b1.516)

Teopust MEXaHU3MOB H
manvH (61.519)

TemmoTexHUKa 1
TEPMOIMHAMUKA v
(b1.520)

®usuka (b1.521) v

(\

3J'ICKTpOTeXHI/IKa ‘/
(B1.527)

Beimonsenue u v
zammta BKP (B3./1.1)







IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Koa n OueHoYHBIE CPeACTBA
Koa n HaNMEHOBaHHUE
HAUMEHOBAHUE HHAMKATOpAa IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIMHE Texkyuiero IIpomeskyTOUHOM
KOMIICTeHIIUH AOCTHKCHUS KOHTPOJIS aTTecTaluu
KOMIICTCHIIUH
OIIK-1. Ciocoben NOIIK-1.1. 3HaTsb: - VYMeTs: - IpUMEHATh Brnanerts: - VeTHBIH 0npoc 1o OK3aMCHAMOHHbIC
pelars 3a1a4u, IIpumensier OCHOBHBIE XAMUYECKUE 3aKOHBI HaBBbIKAMU TEMaM. OHIICTEI, BKIIOYAOIIIE
OTHOCSIIHECS K €CTECTBEHHOHAy4YHbIE | XUMHYECKUE MMOHATHS | JUIS pellCHHs HPaKTHYECKOTO Bompockl K 3ammte | 1Ba TEOPETHYECKHX
poQecCHOHANBHOM 3HaHMsA JUIA PelleHns | ¥ QyHIAMEHTAlbHBIE | NPAKTHYECKHX 3a1ad | MPUMEHEHUs 11abopaTopHEIX paboT. | BoNpoca 1 TpH
JeSITeIbHOCTH, IPUMEHAA | 3ajau 3aKOHBI XUMUH; - B o0Jylactu 3aKOHOB XMMHUU; - Saparas K TIPAKTHHICCKIE SAfIAHH
. . MMCHbMEHHBIM (30 Ouneron)

METOJBI MOACTUPOBAHUS, npodeccroHaNbHO XUMUYECKYIO npodeccHOHANBHON METOAUKAMU KOHTPONBHEIM
MaTeMaTHYECKOTrO JIeSITeTIbHOCTH HOMEHKJIATypy U JeSITeIbHOCTH. aHaN3a ¥ HABBIKAMU | paGotam mo pasienam
aHanusa, TEPMHUHOJIOTHIO; - yIpaBJIeHUs
€CTECTBCHHOHAYYHBIE U METOBI XUMHYECKHMU
0O0IIeHHKEHEPHbIEC 3HAHUS Ka4eCTBEHHOI'O U npoueccamu B cdepe

KOJINYECTBEHHOTO IpodeCcCHOHANTBHOM

aHanu3a npu JESITEAbHOCTH.

SKCHEPUMEHTATBHOM

UCCIIEIOBaHHUH B

XMMUH; - OCHOBBI

HEOPTraHUYECKOU U

OpraHuYecKor XUMUHU

JUI aHallu3a

XMUMHUYIECKHUX

MpOLIECCOB B cdepe

npodeccrnoHabHOM

JIESITEIbHOCTH.




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 144 144
1. KontakTHas pa6ora: S57 S7
1.1.AynuTopHasi paboTa, B TOM 4HcJie: 51 51
3aHaTHS JeKinoHHoro Tuna (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, KOHCYJIBTAINH 110 AUCHIHUTUINHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA) 2 2
2. CamocrosiTenbnas padora (CPC) 51 o1
pedepar/acce (MOArOTOBKA)

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

KOHTpOJIbHas paboTa

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

CaMOCTOSITEIIHOE U3yUYEHHE Pa3/iesioB, CAMOIOArOTOBKa (IpOpaboTKa u

MOBTOPEHHE JIEKITMOHHOTO MaTepralla U MaTeprana ydeOHUKOB U Y4eOHBIX 51 51
HOCO6Hﬁ, IHOArOTOBKA K J'IaGOpaTOpHLIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM U T.,Z[.)

IToaroToBka K 9K3aMeHy (KOHTPOJIb) 36 36

B kauectBe TEKYIICTO KOHTPOJIA MPEImogaBaTCiIiEM NMPEAYCMOTPCHBI KOHTPOJIbHBIC pa6OTBI nim

YCTHBIM KOHTPOJIBHBIM OIIPOC IO TEMAM PA3EIIOB.




4.2. Coaep:xanue AUCUUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taobnuya 4 -Coodepiwcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle
KonTakrHasn
(KOHTpOJIHpYeMbIe) e ® m HaumeHoBaHnue Peanmzanus HaumeHnoBanue
S
Pe3yJIbTATHI = E o HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMSL: 7 9 E o | = D) 5 2 g p— AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
auMEeHOBPaHHeE Pa3/ieioB, TEM < | £ o> e
kox YK; OIIK; ITK p pasi ’ 5 Z = g7 EEQ na MHTEPAKTHBHBIX TOJATOTOBKH Kypca
- =) o o
M MHAUKATOPBI E = E E E E = ?3 o0pa3oBaTe/ibHBIX | (TPyA0eMKOCTh B | (TPY10e€MKOCTH B
= =) = 12
JI0CTHKEHUSA 218 = = § < = TEXHOJIOTH I gacax) yacax)
. s
KOMIIeTeH M = l% = E‘ 8|0 =
1 CEMECTP
Pa3znen 1 OcHOBHBIC IOHATHUS U 3aKOHBI XUMUH
IMpopaboTka nexuuii 1 JIEKIUSI-00BSICHEHUE C
Tema 1.1 Beenenue. OcHOBHBIE TOHATHSA 1 05 OCHOBHOI1 JINTEPATYPhI YaCTUYHBIM
U 3aKOHBbI XUMUU ' [6.1.1] c1. 17-46 IIpUBIIeYeHNEM (POPMEI
IICKyccuH, Oecenbl
BEINoIHEHHE ONIBITOB B
MaJIBIX Tpymmax (2-3
JlaGopaTopHas pa6ota mo Teme Ne 1.1 yenoBexa)
o . 1 05 moaroToBka k JIP K :
MpeaelIcHNe SYKBUBAJICHTHOM MacChl , OJUIEKTUBHO-
OIIK-1 et [6.3.1] ctp. 18-19 o
FOTIK-1.1 MeTajia TPYNIOBOE 00CYKAEHUE
. pe3yabTaToB
TMPOBEJACHHLIX OIBITOB.
odopMIIeHEe OTYETOB
TI0 pe3yibTaram 3amuTa laboparop-
naboparopHoit pabote
mo teme Ne 1.1 Cnaga oTueros. paTop P HbIX paboT.
o 1 1 [631] CT‘p.]g'lg, KomnektuBHo-
TIpoBepka nomMamiHux 3aJaHui
Beimonxenne IPYIIOBOE 00CYXKAEHHE
JIOMANIHUX 3a[aHuH peleHns 3a1a4.
[6.3.1] cTp.12-17
Hroro no 1 pazneny 1 2 2
OIIK-1 Pa3nen 2 JneMeHTHl XUMHYECKON TEPMOTUHAMUKH.




Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIHpYyeMBbIe) e ® m HanmenoBanmue Peanmnsanusi HaumeHnoBanue
s
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHE Pa3aea0B, TEM ] ] S| = -
xox YK; OIK; MK p pasa 2 ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
H HHIAKATOPHI = g E E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% 5 .12 13 14
IOCTHKEHHUS % S § § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMIeTeHIHii = s é‘ 5| © =
HOIIK-1.1 Tenta 2.1 epasii saxom TpopaGoTka feKiwmii 1 JeKIUA-00bICHEHUE C
) OCHOBHOM JIUTEpaTyphl HaCTHIHbIM
TepMOoAuHaMUKH. TepMoauHaMUYecKue 1 2 [6.1.1] cr. 221-238; MPUBJICYCHHEM (HOPMBI
¢ynkuun. Tepmoxumus. 3akoH ['ecca. [6.1.2] or '1 15-122 ' JMCKyccHH, Oecebl
. . IIpopaboTka nexuunii 1 JEKIHUS-00BSICHEHHUE C
Tema 2.2 Bropoii n TpeThii 3aKOHbI 1 ) OCHOBHOM JMTEpaTyphl YaCTUYHBIM
TepMoIuHaMUKU. CaMONPOU3BOJIbHBIE U [6.1.1] cr. 238-246; IpuBIeueHeM (GOPMbI
HE CaMOIIPOU3BOJIbHBIE MPOIECCHI. [6.1.2] cr.122-147 JHCKyCouu, Gecens!
BrImonHeHue ONBITOB B
MaJbIxX rpymmax (2-3
JlaboparopHas padoTa mo Teme Ne 2.1 yenoBexa)
noaroToska k JIP .
OnpeneneHne TEIIOTH PACTBOPEHUS U 2 2 [3.2] crp. 40-42 KonnektusHo-
TETJIOTHI TUAPATAITIH ' ’ IPYIIOBOE 0OCYKIACHUE
pe3yapTaToB
IIPOBEICHHBIX ONBITOB.
odopMIIeHE OTYETOB
O pe3ysbTaTam 3ammura 1abopaTtop-
mo Teme Ne 2.1 Craua 0TUETOB. 1ab0PaTOPHLIX paboT HBIX pabor.
KonTpomsHbIit onipoc (KOHTpOIBEHAS 3 2 [6.3.2] cTp.40-42, KoJIeKTHRHO-
pabora) MOATOTOBKA K OIPOCY IPYIITIOBOE 0OCYXKIEHIE
[6.3.2] (KP [6.3.9] peLIeHus 3a1a9.
ctp.3-9)
Hroro mo 2 pasaeny 2 5 8
Pa3nen 3 Kunerrnka XMMHYIECKHMX MPOIIECCOB
OIIK-1 Tema 3.1 CKOpPOCTh XHUMUYECKUX IpopaGoTKa JeKIHii i TEKIHS-00BSICHEHUE C
HOIIK-1.1 peakuuii. Biusinue pa3inuHbIxX ’ 5 OCHOBHOI JINTEPATYPHI JaCTHIHBIM
(hakTOpPOB HA CKOPOCTh XHMUYECKOM [6.1.1] cr.247-26); TpUBJICUCHHEM (OPMbI
K
peakiuy. DIEMEHTEI KaTalu3a. [6.1.2] cr.166-203 AuCKyccu, Gece bl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHUS: © E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT 0
xox VK OIIK; [IK HanmenoBpaHue pa3aesoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
H HHIHKATOPBI = E é £ E § & 6 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 =
XuMHUECKOE PaBHOBECHE.
JlaGopaTopHas padora mo Teme Ne 3.1 BblIII0JIHEHNE OIBITOB B
1) BausiHME KOHIICHTpAUU Ha CKOPOCTh MasbIX rpynmnax (2-3
XUMUYECKON peakluu YCIIOBEKa).
2) BausHue BeTUUUHBI TOBEPXHOCTH KOMGKTHBH%’
paszena pearupyroumux BEeIEeCTB Ha 2 1 noaroroska k JIP ;EZ;;::;%E CYKACHHE
CKOPOCTb T'€TEPOrCHHBIX PeaKLui [6.3.3] ctp. 33-37 HIPOBCICHHBIX OTBITOB.
3) XumMuueckoe paBHOBECHE U €r0
CMeIIeHHe
4) T'oMOTeHHBIN U TEeTePOT€HHBIN
KaTaJIn3
o(opMIIeHHE OTYETOB
O pe3ysbTaTam 3ammura 1abopaTtop-
mo Teme Ne 3.1 Craua oT4ETOB. 1a60paTopHbIX paboT HEIX paboT.
KonTponbHelil onpoc (KOHTpOJIbHAS 3 3 [6.3.3] cTp.33-37, KoOLIeKTHBHO-
pabora) TOJrOTOBKA K OMPOCY IPYIIOBOE 00CYKAEHHE
[6.3.3] (KP [6.3.9] pelrrenus 3aa4.
ctp.10-18)
Hroro no 3 pazneay 2 5 6
Pa3nen 4 PacTBOpHI AIIEKTPOITUTOB
Tema 4.1 JTucTiepcHbIC CHCTEMSL. Hpopa60vT1<a JICKIUH U JICKIUS-00bSICHEHHUE C
OCHOBHOMU JIMTEPATYPHI YaCTUYHBIM
oo weveronn o | S
UOIIK-1.1 : JAUCKYyCCUH, 66C€Z[I)I
JTaBJICHHE
Tema 4.2 PacTBOpEI 3JIEKTPOIIUTOB. ITpopaboTKa JeKIuii 1 JIEKIMSI-00BSICHEHUE C
DJEeKTPOIUTHYECKAst AUCCOLMALIHS. 2 2 OCHOBHOM JIUTEPATYPHI 4aCTHYHBIM
CuiibHbIE U c1a0ble HIIEKTPOJIHTHI. [6.1.1] cr. 318-336 TpHBICYCHIEM (QOPMET
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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
o9 .
OCBOCHMSL: 7 & E ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
anMEeHOBpPaHHE Pa3aea0B, TEM ] ] S| = -
xox YK; OIK; MK p pasa 2 ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- |5 & G
M MHAUKATOPBI = = E E S5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| @ el 9 & ,12 13 14
JIOCTHKeHUS £ 18 § = = § = = TEeXHOJIOTH I Jacax) yacax)
KOMIeTeHIHii = s é‘ 5| © =
Peakuus cpensl B BOIHBIX pacTBOpax AucKyccnu, Gecenpt
(pH). NonHbIe paBHOBECHS B pacTBOpax
AJIEKTPOJIUTOB
JlaGopaTopHas pa6ota mo Teme Ne 4.2 Bomonxenye onbiTos B
1) DIEKTPOIUTHIECKAs TUCCOUAIIS MasbIx rpymmax (2-3
BOJBbI. 3HAKOMCTBO C UHAMKATOpaMH. 2 1 HOArOTOBKA K JIP 4eIOBeKa).
2)Peaxmuu oOMeHa B pacTBOpax [6.3.4] ct. 26-30 Kounexrugro-
o p p e ' rpymmnoBoe 00CyXaeHne
OMEKTPOIUTOB pE3yIBTATOR
3)'maponus coneit [POBC/ICHHBIX OIIBITOB.
o(opMIIEHHE OTYETOB
O pe3ysbTaTam 3ammura 1abopaTtop-
no Teme Ne 4.2 Craua 0TYETOB. 11a60paTOPHBIX paboT HBIX pabor.
KonTponbHelii onpoc (KOHTpOJIbHAS 4 3 [6.3.4] cr. 26-30; KomIeKTHRHO-
pabora) TOJITOTOBKA K OMPOCY | rpymmoBoe o6CyxIeHne
[6.3.4] peleHus 3a1ay.
(KP [6.3.10] cr.4-14)
HToro no 4 pazneny 3 6 8
Pa3gen 5 OkucnuTenbHO-BOCCTAHOBUTEIHHBIC PEAKIIHU
OIIK-1 Tema 5.1 [ToHATHS: OKUCIIUTEIb U IMpopaboTka neKkuuii u JIEKLHUsI-00BACHEHUE C
HOIIK-1.1 BoccraHoBuTelb. Kiaccudukanus OBP. OCHOBHOI JTUTEpaTypHI YaCTUYHBIM
CocraBieHne ypaBHEHHUH peakuuii u 1 05 [6.1.1] cr. 373-395; TIpUBJICYCHHEM (HOPMBI
MeTOJIbI ToA00pa KO3 HUITUEHTOB. [6.1.2] cr.251-259 JIACKYCCHH, GeCeIbl.
JladopaTropHas padora nmo Teme Ne 5.1 Brmonsenne OH‘(’IZT%B B
MaJIbIX Ipynmnax (2-
1) Me)l(MOJ'ICKyJ‘IHpHLIe,OBP , . HoaroToBKa K JIP wenoBexa).
BHYTPHMOJICKYJISIPHBIL KIIUU
YTPUMOIICKYJIAPHEIC » Peakil [6.3.5] ctp. 31-35 KomnexkrusHO-
JIUCTIPOTIOPITUOHUPOBAHMYSI H TPYIITIOBOE OBCYACHHE
KOHIIPOTIOPITUOHUPOBAHHS. pE3yIETAaTOB
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThbl = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOEHUS: o E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
kox YK; OIIK; ITIK Haumenospanue paseios, Tem ?i A g § ?i E E‘ G" Bup CPC HHTEPAKTHBHBIX TOATOTOBKH Kypca
H HHIHKATOPBI = E é E E § & 6 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
OKHCIUTENBHO-BOCCTAaHOBUTENIbHAS NPOBE/ICHHBIX OIIBITOB.
JIBOMCTBEHHOCTH BEIIICCTB.
2) Bousaue pH cpensr Ha
OKHCIUTEIbHBIC CBOMCTBA BEIICCTB.
0(pOpPMIIEHHE OTYETOB 3amuta 1aboparop-
mo Teme Ne 5.1 Craua oT4eToB. mo JIP [6.3.5] ct. 31-35; | HBIX paloT.
KonTtpomsHbIit onpoc (KOHTpOJIEHAS 2 2,5 MOITOTOBKA K OMPOCY KoJJIeKTHRHO-
pabota) [6.3.5] (KP[6.3.11] IPYIIOBOE 00CYKICHHIE
cr.3-17) pelIeHus 3anady.
Hroro no 5 paznery 1 4 4
Pa3gen 6 Dnexrpoxumusi.
Tema 6.1 DnexkTpoaHbIN OTeHIIUAN. Psif TpopaGoTka Texuui u JIEKIUSA-00BSICHEHUE C
HalpsiKeHU MeTasuioB. BiusHue OCHOBHO# THTEATYDHI YaCTHIHBIM
BHELTHUX (DaKTOPOB HA BEJINYMHY 2 2 [6.1.2] cr. 260-284 npUBIIeYeHHEM HOPMBI
BIIEKTPOHOTO MOTEHIHANA. Y PaBHEHHE ' ’ JMCKyccHH, Gecefbl
Hephcra. XuMnueckue MCTOUHHUKH TOKa. cr.300-309
Tema 6.2 Dnextponus. [Tonspusanus u JeKIUsT-00BICHEHHE C
MepeHaIpsHKEHUE AIEKTPOIHBIX Y9ACTHYHBIM
OIlK-1 MIPOLIECCOB. AHOIHO-PACTBOPUMBIE U IpopaGoTka JeKiuii 1 MIpUBIIEYEHIEM (HOPMEI
HOIK-1.1 MHEPTHBIE JIEKTPOIBL. DIEKTPOIHN3 1 2 OCHOBHO JIUTEPATyphl AMCKyCCHH, Gecebl
BOZHBIX PACTBOPOB U PACILIABOB. [6.1.2] cT.278-291
Hanpsoxenne paznoxeHus. 3aKOHBI
Dapajest.
JlaGopaTopHas pa6ora mo Teme Ne 6.1 BBITOJIHEHHE OTIBITOB B
1)13mepenne DJIC raabpBaHUYECKOTO MaJIbIx rpynmax (2-3
noaroTtoska k JIP YeN0BeKa).
dJIemenTa ! 1 [6.3.6] ctp. 36-43 KosnextusHo-
2)3HCKTpOXI/IMI/I‘IeCKaﬂ AKTHUBHOCTbH IrpymnIoBoe 060y)KIIeHI/I€
METAaJIIOB PE3yJIbTaToB
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl = E o HCI0JIb3YeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHUS: o E ol 2| 53 EF AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xox VK OIIK; [IK HanmenoBpaHue pa3aesoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
W HHANKATOPBI = E é E E § & ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
TIIPOBEICHHBIX ONBITOB.
BrInonHeHue ONBITOB B
JlaGopaTopHas pa6ota mo Teme Ne 6.2 MaJbIX rpymnmax (2-3
1)D51eKTpoin3 ¢ paCTBOPUMBIM AHOIOM 5 1 noarotoska k JIP ;‘{ZJ;?I‘:;‘TZB#HO_
2)DneKTpOIN3 C HEPACTBOPHUMBIM [6.3.6] crp.43-48
rpymmnoBoe 00CyXaeHne
aHOZIOM PE3YJIBTATOB
IIPOBCICHHBIX ONBITOB.
no Teme Ne 6.1 u 6.2 Cnaua oT4ETOB. Odopmenne otuetoB | ammTa 1abopaTop-
KoHTponbHbIi onpoc (KOHTpobHas no JIP [6.3.6] ctp. 36- | mpix paGor.
pabota) 2 4 48; noroToBKa K KosektueHO-
onpocy [6.3.6] (KP IPyIIoBOE 06CYKIECHHE
[6.3.11] c1.3-17) pemeHI a2,
Hroro no 6 pasnery 3 5 10
Pazaen 7 Koppo3us u 3ammra METaJuIoB OT KOPPO3HH
Tema 7.1 . Koppo3ust. OCHOBHBIE BHIIBI IMpopaboTKa JeKuuii 1 JIEKLUA-00bACHEHUE C
KOppO3HH. THITEI KOPPO3HOHHBIX OCHOBHOM JTUTEPATYPBI YaCTHYHBIM
paspyuieHui. Xumudeckas KOppo3usi. [6.1.2] cr. 310-327 TpHBIIeYeHIEM (HOPMBI
DJeKTpoXUMHUYEcKast KOppO3Hsl. AuCKyccun, Gecepl
Koppo3sust ¢ BonopoaHoi 1 KUCIOPOAHON
OIK-1 nenonsipusanueil. TepMoauHamMudeckue 1 2
HOIK-1.1 Y KMHETUYECKHUE acleKThl KOPPO3UH.
BnusiHue BHenIHUX (hakTOpOB Ha
3aKOHOMEPHOCTH KOPPO3HOHHBIX
MPOLIECCOB.
Tema 7.2. MeTOBI 3aIIUTH METAJIIIOB OT [TpopaboTka nekuui u TeKLHA-00BbACHEHHE C
Koppo3uu. JlerupoBaHue, 3allUTHbIE OCHOBHOH JIUTEPATYpPhI JaCTUIHBIM
TIOKPBITHS, JJIEKTPOXUMHYECKUE METOIBI [6.1.2] cr.327-340 TPHBIIEYCHIEM OPMBI
3aIIUTHI, 0CIA0JICHUE CBOHCTB JWICKYCCHH, Gece/tp!
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCII0JIb3yeMbIX B paMKax pa3padoTaHHOIO
OCBOCHMS: o E ol 2| 53 EF AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
xox VK OIIK; [IK HanmenoBpaHue pa3aesoB, TeM ?i 2 s § ?, E E Gﬁ Bug CPC MHTEPAKTHBHBIX TR xypea
M HHIHKATOPBI = E é £ E § = ?3 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIIeTeH i = S & é‘ 30O =
KOPPO3HOHHON CpeJbl, HHTHOUTOPHI, 1 2
panuoHaIbHOE KOHCTPYHPOBAHHE.
JlabopaTopHasi paboTa mo teme Ne 7.1 noaroToska k JIP BrimonHeHne onbITOB B
1)Bmusane pH cpensl Ha CKOPOCTB [6.3.7] ctp. 39-40; MaJIBIX rpynmnax (2-3
KOppo3un Brimonaenue I[3 [637] quOBeKa)'
2) BiusHue akTHBaTOpOB (MOHOB XJIOPA, 1 1 cr. 30-38 KOHHeKTHBH(g
NH3,) Ha cKOpOCTH KOPPO3UH ;EZ;;::;ZE eyt
3) BumsiHne nepeHanpsbKeHHs BOJOPOAa IPOBEICHHBIX OIIBITOB.
Ha CKOPOCTh KOPPO3UHU
JlaGopaTopHasi padora o Teme Ne 7.2 noAaroroska k JIP BeinonHeHue onbITOB B
1 1 [6.3.7] c1p. 40-41; MaJlbIX rpymmax (2-3
1) AHOIHBIE ¥ KaTOAHBIE 3all[UTHBIE Bomonsenme [13 [63.7] | H€/08eKa).
HOKPBITUS] METAIIJIOB or. 30-38 KomnexruBHO-
2) DIEKTPOXUMHAIECKHE METO/IBI 3alUTHI TPYIITIOBOE 0OCYXKIEHNE
METAILIOB OT KOPPO3HUH PE3yIIbTaToB
TIPOBEICHHBIX ONBITOB.
OdopmiieHne 0TIETOB 3ammura 1abopaTtop-
no Teme Ne 7.1 u 7.2 Cnaua oT4eTOB. 3 3 no JIP [6.3.7] c1. 39-41 | gpix paGor.
KonTponbHeIii onpoc (KOHTpOJIbHAS HozroToska x onpocy KosexktusHo-
pabota) [6.3.7] (KP [6.3.11] IPYIIIOBOE 0OCYKICHHE
cr.3-17) peleHns 3aaa4.
Hroro no 6 pa3nery 2 5 9
Pa3nexn 8 Teopus cTpoenust aromoB u [lepruomuueckuii 3aKoH
OIIK-1
NOIK-1.1 Tema 8.1. Crpoenne aroma. KBanroBo- IpopaGorka sexuwuii n KIS -00BACHEHHE C
MEXaHUYECKOE OOBSICHEHHE CTPOCHUS 2 2 OCHOBHOH JINTCPATyPhI YaCTHYHBIM
aroma. BonHoBas QyHKILUS, ypaBHEHHE [6.1.2] cr. 17-31, TPHBIICUCHHEM (OPMEI
Ipemuarepa. Kanrossie gucna. [6.1.3] cr.10-40 JUCKYCCUH, Gece bl

15




Bunel yueonoi padoTsl
Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIHpYyeMBbIe) e = a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEeMBbIX B pPaMKax paspaﬁoTam-loro
OCBOCHMSL: 7 9 E ol 2 D) 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
kxoz YK; OIIK; IIK I LR = £F § o E E‘ G" LE8:f (LI HHTEPAKTHBHBIX NOArOTOBKH Kypca
H HHIAKATOPHI = E é E E § & ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = Te)mo.norlz[p“ll2 Jacax) 13 qacax)“
KOMIeTeHIHii = s é‘ 5| © =
Pacrnpenenenue 31€KTPOHOB B aTOMax
3JIEMEHTOB I10 SHEPIeTUYECKUM YPOBHAM
u noxyposusMm. [Ipasuna Xynna u
KneukoBckoro. DHeprus HOHU3AINY,
SHEPTHUs CPOJCTBA U
3JIEKTPOOTPULATEILHOCTh ATOMOB.
Ilepuonuueckuii 3axkon .M.
Menneneesa. Ilepuonuueckas
CUCTEMa 3JIEMEHTOB U €€ CBSI3b CO
CTPOEHHUEM aToMa. W3menenue
CBOMCTB 3JIEMEHTOB B IEPUOANUECKON
cucTeMe.
JlaGopaTopuas padora Ne 8.1Pemcne Brimonsenne § CoBMECTHOE I'PYIIIOBOE
2 2 JTIOMAIITHUX 3aJaHAN 00CyXIIeHHE pEeIICHHS
3a/1a4 10 CTPOEHHUIO aToMa [6.3.8] c1p. 6-34 sanad
Hroro no 8 pazgeny 2 2 4
HUTOTI'O 3A CEMECTP 17 | 34 51
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5. TEKYIIU 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 TlpomexyTo4yHast aTTECTAIUs COACPIKUT:
- TeopeTrueckue BOIPOCHI K 3K3aMEHY;
- KomruiekT 3Kk3aMeHaIMOHHBIX OWJIETOB;

- 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 CTYJICHTOB.

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 oyenusanus pezyiomama 00yueHus no OUCYUNIUHE U WIKAIA OUEHUBAHUA

KpuTepun oneHnBaHus pe3yibTaTOB 00yYeHHS

Ormenka Ormenka OreHKa Ormenka
Ko u Kon u HanmeHoBanme «HEYAOBJIETBOPUTEILHO» «yIOBJIETBOPUTEIBHOY / «xopowo» / «OTJIUYHO» /
HAaUMEHOBAaHHE HHIMKATOPA TOCTHIKCHHUSI / «HE 3aYTEHO» «3a4YTEHO» «3aUTECHO» «3a4TECHO»
KOMIIeTCHIIMH KOMIIeTCHIIMA 0-59% 60-74% 75-89% 90-100%
OT Max peUTUHTOBOM OT max peUTHUHTOBOM OT max peUTHUHTOBOM OT Max peUTUHTOBOU
OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
OIIK-1. HOIIK-1.1. ITpumenser YactuyHble pa3po3HeHHbIe 3HaHMA | B menom ynosierBoputensHble, |JlocTaToyHO XOopomue 3HaHuU | MimeeT riryOokue 3HaHUS

CriocobeH pemratsb
3a/1a49y,
OTHOCSIIINECS K
npodecCHOHATBLHON
JeATEeIBHOCTH,
TPUMEHSIS METO b
MOJICITMPOBAHHS,
MaTeMaTH4eCcKOro
aHanu3a,
€CTECTBEHHOHAy4YHbIE
1 OOIIECHHKEHEPHBIE
3HAHUA

€CTECTBEHHOHAYYHbIEC 3HAHUS
JUIS peIeHNs 3a1a4
npodeccrnoHaNbHOM
JeATEIIBHOCTH

OCHOBHBIX XHMHYECKHX HOHATHIA,
(byHIaMEHTaIbHBIX 3aKOHOB
XMMUH, OCHOB  IUIAHMPOBAHUS
XHUMHYECKOTO JKCIIepUMEHTa,
METOJIOB KaueCTBEHHOTO U
KOJIMYECTBEHHOTO  aHalM3a IIpH
IKCIIEPUMEHTAIBHOM
uccnenoBaHn B xumun. He ymeer
COCTaBUTh  IUIAaH  IIPOBEJCHUSA
9KCIEPUMEHTATIBHBIX
HCCIICIOBAaHUM. He BIIAZIEET
HaBBIKaMH cOopa, 00paboTKH W
Hpe/ICTaBICHUS nHbopMaImy.
Jonyckaer rpyOble ommOKH B
pacuerax.

HO cojepame MpooOensl B
3HAHUM OCHOBHBIX XUMHYECKHX
MOHATHH,  (yHIaMEHTaIbHBIX
3aKOHOB XUMHH, OCHOB
IUIAHUPOBaHHUSI ~ XUMHYECKOTO
JKCIIepUMEHTa, METOJIOB
KaueCTBEHHOTO M  KOJHMYEeCT-
BEHHOTO aHanm3a pu
9KCTIEpIMEHTAILHOM  HCCIIEN0-
BaHMU B XUMHUHU. B HEKOTOpBIX
pa3zmenax  XMMHH — HMEIOTCS
3aTPYIAHEHUS] C COCTaBIEHHEM
IUIaHAa TIPOBEJCHUS JKCIEPH-
MEHTAJBHBIX  HCCIEI0BaHHH,
JOIyCKaeT B pacuerax
He3HauuTenbHble omnoku. He B
momHOM  o0beMe  BIameeT
HaBBIKaMH cOopa, 00pabOTKH U
MIPeACTaBIeHNs  HH(pOpMaIHN.
Bnageer COOTBETCTBYIOLIUM
(HU3UKO-MaTeMaTHUECKUM
anmapaTtoM 00paboTKH
Pe3yJIbTaTOB YKCIIEPHUMEHTA.

OCHOBHBIX XUMHYECKUX
MOHSTHH, QyHAaMEHTATbHBIX
3aKOHOB XMMHH, OCHOB
IUTAaHUPOBAHUS XUMHYECCKOTO
IKCIIEPUMEHTA, METO/IOB
KaueCTBEHHOT'O U KOJIdec-
TBEHHOTO aHaJIN3a IpU
IKCIIEPUMEHTAILHOM HCCIIe-
[OBaHWH B XMMHUH. YMeer
COCTaBIIAITh TUIAH MPOBEICHHS
IKCIIEPHUMEHTATBHBIX
HCCIIeIOBaHUI, HO HHOTAA
JIOIYCKaeT He3HAUNTeNIbHbIC
OLIMOKH B MOPSIIKE IPOBEIe-
HUS DKCIIEPUMEHTa. YMeeT
BBIMOJTHSTE PACUEThI C
HCIIOIb30BAHMEM IKCIIEPH-
MEHTAJIbHBIX U CIIPABOYHBIX
nMaHHbIX. Biageer HaBbIKaMu
cbopa, 0OpabOTKH U IpeNnCcTa-
BJICHUS] HHPOPMAITHH U COOT-
BETCTBYIOIIHM (U3UKO-
MaTeMaTH4YeCKHM alapaToM
00pabOTKH Pe3ybTaToOB
IKCIIEPHUMEHTA.

OCHOBHBIX XUMHYECKHX MOHSITHIH,
(hyHIaMEHTAIBHBIX 3aKOHOB
XHMHH, OCHOB TUIAHUPOBAHHS
XUMHYECKOTO SKCIIEpHUMEHTa,
METOJIOB KaueCTBEHHOT'O U
KOJIMYECTBEHHOTO aHAJIN3a IIPH
IKCIIEPUMEHTAILHOM HCCIIe-
[OBaHWH B XMMHUH. YMeeT
COCTABIIAITh IUIAH MPOBEICHHS
IKCIIEPUMEHTATBHBIX
HCCIIEJOBAaHUN. YMeeT
BBITIOJIHSTE PacU€eThl C
HCIIOTIb30BaHUEM
OKCIIEPUMEHTAIBHBIX U
CIIPaBOYHBIX JaHHBIX. B MogHOM
00beMe BIIaIceT HABBIKAMHU
cbopa, 0OpadOTKH U MpencTa-
BJIEHHST HH(POPMAIIUH K COOT-
BETCTBYIOIINM (PU3UKO-
MaTeMaTHIECKUM allapaToM
00paboOTKHU pe3ynbTaToB
IKCIIEPUMEHTA.
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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 Ka4€CTBEHHOM YPOBHE; IPAKTUYECKUE HABBIKH
poeCCHOHATLHOTO MPUMEHEHHUS! OCBOCHHBIX 3HAHUN COPMHUPOBAHBI.
Cpennuii ypoBeHb | OLIEHKY «XOPOILL0» 3aCITYKHBAET CTYACHT, IPAKTUYECKH MOJHOCTHIO

Bricokuii ypoBeHb
«S»
(oTIMYHO)

«» OCBOUBIIHNI 3HAHUS, YMEHUS, KOMIIETCHIIUU U TCOPETUUECKUI
(xopo1o) MaTepuall, yaeOHbIe 3a/JaHUs HEe OLICHECHBI MAKCUMAIbHBIM YHCIIOM
0a/uI0B, B OCHOBHOM C(hOPMHUPOBAI MTPAKTUICCKIEC HABBIKH.
[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 OJIU3KUM K

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

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMU M TCOPETHUSCKUN MaTepua, ydcOHbIe
(HEeyIOBIIETBOPUTE | 3aJaHUs HE BBITIOJIHUII, IPAKTUYCCKUE HABBIKUA HE C(HOPMUPOBAHBI.
JIHO)

6. YYHEBHO-METOJUYECKOE OBECINHEYUEHUE JUCIHUIIJINHBI
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 H3,I[aHHﬁ, YKa3aHHBIX HUIKC Ha KAXI0TO 06yqafomeroc;1 n3 4yucjia JId,
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.: Beicui. k.,
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.: Beicmn. mik.,
2005. - 743 c.

6.2. CnipaBouHo-OnOnorpadguyeckas Jureparypa
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. MeTonuyeckue ykazaHusi, pa3padoTaHHbIe MPeNnoaaBaTeIsiMH

B cricokx «Metoanueckue ykasaHus, pPEKOMEHIALNN U IPYTUE MATEPHUAIIBI K 3aHATUSIMY
BKIIIOUAIOTCS METOJAMYECKUE YKa3aHWs U PEKOMEHJAIMU IO MPOBEICHUIO JTaOOpPaTOPHBIX M
MPaKTUYECKUX YYE€OHBIX 3aHATUMA MO JAHHOW NUCIMIUIMHE, KOMIUIEKTH WHAMBUAYaTbHBIX U
KOHTPOJIbHBIX 33/IaHHI:

6.3.1 Tankun A.JI. OcHOBHblE TOHSATHUS ¥ 3aKOHBL: MeETOIWYECKHE YKa3aHHus K
MPAKTUYECKUM 3aHATHSIM M JIA0OPATOPHBIM paboTaM M WHIAUBUIYAJIbHBIE 33aJlaHUSI TI0O KypCY
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o0IIel XMMHUHU [T CTYJICHTOB HEXMMHYECKHX CHEIHMaIbHOCTEH THEBHBIX, BEUEPHUX M 320YHBIX
dopm obyuenust/A.JI. I'ankun, A.JI. Camconosa, T.B. Caszonrtsea // Hmwkuuit Hosropox, HI'TY
um. P.E. Anekceesa. 2018. — 20 c.

6.3.2 HaymoB B.J. DneMeHThl XMMUYECKOM TEPMOIMHAMUKHY B Kypce OOIIeil XUMHUH: METO/I.

yKa3aHUs K JIaOOpaTOPHBIM U MPAKTHUECKUM 3aHATHUSAM MO Kypcy OOILIeil XUMHUH Ui CTYJCHTOB
XMUMHUYECKUX U HEXMMHYECKHX CICIUATBLHOCTEH THEBHBIX, BCUCPHHUX U 3a04HBIX (hakyapTeToB /
B.1. Haymos, XX.B. Manynesuu, I'.A. IlanuueBa, T.B. CazontseBa / H. Horopoa, HI'TY um.
P.E. Anekceesa. 2010. — 49 c.

6.3.3 barranosa 10.B. CkopocTh XUMHUYECKUX PEAKIHiA. XUMUYECKOEC PAaBHOBECHE: METO/I.
yKa3aHus Ui NPOBEAEHMS JIaDOpPaTOPHBIX 3aHATUN MO Kypcy OOILIell XUMHUU A CTYIACHTOB
XMMHUYECKHX U HEXMMHUYECKHX CIECIUATBHOCTEH THEBHBIX, BEUCPHHUX U 3a04HBIX (hakyabTeToB /
KO.B. barranosa, I''H. BopucoBa, A.B. bopucos, XK.B. Mamynesuu, B.K. Ocmanos / H.
Hogsropox, HI'TY um. P.E. Anekceea. 2009. — 37 c.

6.3.4 CamconoBa A.Jl. PacTBOpbI 3JI€KTPOIUTOB: y4eOHO-METO/I. TOCOOUE K MPAKTHIYCCKUM U
naboparopHbiM pabotam. UHauBuAyanbHble 3alaHud MO Kypcy oOmield XUMHUM IJi CTYACHTOB
HEXMMUYECKUX CIEHHATBbHOCTEH JHEBHBIX, BEYCPHUX U 3a04HbIX (Gopm oOyuenus / A.JL.
Camconosa, I'.H. Bopucosa, A.JI. 'ankun, A.B. Bopucos // Huwxuuii Hosropon, HI'TY um. P.E.
Anexceea. 2020. — 33 c.

6.3.5 CamconoBa A.Jl. OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIMHA: METOAHMYECKUE
yKa3aHUd K JIaOOpaTOPHBIM U IMPAKTUUECKUM 3aHATHUSAM 110 KypCy OOIIel XUMHUHU /ISl CTYJIEHTOB
XUMHYECKMX M HEXMMHYECKHX CIElHaTbHOCTEeH JHEBHBIX, BEUEPHUX U 3a0UHBIX (HopM
oOyuenus/ A.JI. CamconoBa, A.JI. I'ankun, T.B. CazontseBa // H.Hosropon, HI'TY um. P.E.
Aunekceesa. 2012. 36 c.

6.3.6 KoBamera O.H. Dnekrpoxumus: METOAUYECKHE YKa3aHUA K Ja0OpPaTOpHBIM H
MPAKTUYECKUM 3aHATHSIM 110 Kypcy OOIIei XUMUU ATl CTYJEHTOB XUMUYECKIX U HEXUMHUYECKHIX
CHEeNHATbHOCTEH JHEBHBIX, BeUepHUX M 3a0uHBIX (Gopm obOyuenus / O.H. Kosanera, 10.B.
barranosa, B.K. Ocmanos, A.J[. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
52 c.

6.3.7 Haymos B.!. Koppo3us u 3ammra METaJUIOB OT KOPPO3HU: METOINYECKHE YKa3aHUS K
71a00paTOPHBIM U MPAKTUYECKUM 3aHATHUAM 10 KypCy OOIIel XUMUH JUIsl CTYJJCHTOB XUMHUYECKUX
U HEXMMUYECKHX CIIEUATbHOCTEH JTHEBHBIX, BEUSPHUX U 3a04HBIX (akynbreTroB /B.M.Haymos,
K.B.Marynesuu, }F0.B.barranosa // H. Horopoa. HI'TY um. P.E. AnekceeBa. 2011. 42 c.

6.3.8 CmupnoBa JI.A. CTpoeHue aToMa: METOANYECKHE YKa3aHUs K MPAKTUYECKUM 3aHATHIM
o Kypcy oOmiell W HEeOpraHM4YecKO XUMHUHU Al CTYAEHTOB XMMHUYECKUX M HEXUMHYECKHX
crenuaibHOCTeH JHEBHOW M BeuepHed ¢opM oOyuenus / JILA. CmupHoBa, JX.B. Manynesuy,
I'.A. TTaanuesa, I'.®. Bonoaun, JI.H. Yetsipbok, C.B. Kpacunonybckas / H. Horopoa. HI'TY
um. P.E. Anekceesa. 2007. 39 c.

6.3.9 bopucoa I'I'. OcCHOBHBIE 3aKOHOMEpPHOCTH MPOTEKAHUS XHUMHYECKHX peaKluil:
METOAMYECKHE YKa3aHHs Ui MPOBEACHUS KOHTPOJBHBIX PabOT M KOJJIOKBUYMOB IO KypCy
oOmeld XUMHMU JUIS CTYJEHTOB XHUMHMYECKMX M HEXMMHUYECKHX CHEIHaTbHOCTEH THEBHBIX,
BeuepHUX W 3a04yHbIX (popm oOyuenus / I.H.bopucosa, A.B. Bopucos, 10.B. barramosa, B.K.
Ocwmanos // H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

6.3.10. Bopucor A.B. KoHTponbHBIE 3amaHHs MO TE€ME PAaCTBOPHI: METOJN. YKa3aHUs JUIs
MIPOBEJCHUS TEKYILEro KOHTPOJS MO Kypcy OOled XUMHM M HEOPraHWYeCKOM XMMHU s
CTYZICHTOB XMMHUYECKHMX M HEXMMHYECKHX CIICIHAIbHOCTEH THEBHBIX, BEUCPHUX M 3a0YHBIX

20



dopm obyuenus / A.B. bopucos, A.J[. Camconosa, I'.H. bopucosa / H.Hoeropon, HI'TY uwm.
P.E. Anekceesa. 2017. 14 c.

6.3.11 CaszontbeBa T.B. KoHTpoJIbHBIE 3alaHUs 10 OKHUCIUTEIHLHO-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. XWMHYECKas CBs3b: METON. YyKa3aHWs IS
MPOBEJCHUSI KOHTPOJIBHBIX pa0dOT M KOJUIOKBUYMOB IO Kypcy oOmlmieil XMMHM AJisi CTYJIEHTOB
XUMHYECKMX M HEXMMHYECKHX CIElHaTbHOCTEH JHEBHBIX, BEUEPHUX U 3a0UHBIX (opM
o6yuenust /O.H.Kosanesa, T.B. Ca3onteeBa, A.J[. Camconosa / H.Hoeropon, HI'TY um. P.E.
Anexceena. 2015. 16 c.

6.4. MeToanueckune ykazanusi, paspadoranunsie HI'TY

6.4.1. Meronuyeckue peKOMEHIAIMU 110 OPTaHU3alUU ayAUTOPHOU paboThl. [IpuHATHI
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 pEKOMEHJAIMU IO  OpraHu3allid W TUIAHUPOBAHUIO
CaMOCTOSITENIbHOM paboThl CTYyAEHTOB MO AucuuiuiuHe. [IpuHATEI Y4eOHO-MEeTOAMYECKUM
coetom HI'TY um. P.E. AnekceeBa, nporokon Ne 2 ot 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.WM., HWamkwn E.I'., 2013 1. DIeKTpoHHBIH
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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https://biblio-online.ru/
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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.WM.Menneneesa - 1
MIPOBEICHUS 3aHATHN | WIT 3.
JIEKLIMOHHOTO U mpakTuye- | Pabouee MecTo cTymenTa - 42
cKoro Tuma, rpymnosbix u | 4. Pabodee MecTo nmpemopasaTens —
WHIUBHIYaTbHBIX xon- | 1
Cy/bTaIu, TEKYILIEro Jns maBanumos u un ¢ OB3:
KOHTPOIsA M IIPOMEXYTOdY- | IEPEHOCHOMN PaJMoKiIace
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.

KonraktHas paboTta MOXKET OBITh ayIUTOPHOM, BHEAYAUTOPHOMN, a TAK)KE MPOBOIUTHCS B
3JIEKTPOHHON MH(OpPMAIIMOHHO-00pa3oBaTeIbHON cpene yHuBepcurera (nanee - ODMOC). B
CiIy4yae MPOBEJICHUSI YaCTH KOHTAaKTHOU paboTel no auciuiumae B DMOC (B COOTBETCTBUU C
pacrucaHueM y4eOHbIX 3aHATHUM), TPYJOEMKOCTh KOHTAaKTHOW paboTsl B DMOC 3KBUBaNEeHTHA
ayIUTOPHOM padore.

Bce Bompocsl, BO3HUKILIKE ITPH CAMOCTOATENbHOM paboTe Ha/l AOMAIIHUM 3a/laHUEM,
NoapOOHO pa3doHUparoTCs Ha MPAKTHUECKUX 3aHATHAX U JeKIHX. [IpoBOAATCS MHIMBUIYaIbHBIE
Y TPYIIIOBBIE KOHCYJIBTAILMU C UCIIOJIB30BAHUEM, KaK OYHBIX BCTPEY COCTYAEHTAaMH, TAK U C
UCTIOJIF30BAaHUEM COBPEMEHHBIX MHPOPMAIMOHHBIX TEXHOJIOTHHI: dNieKTpoHHas mouta, ZOOM.

Wuunuupyercs akTUBHOCTh CTYIEHTOB, MOOLIPSETCS 3a/JaHue JI0ObIX BOINPOCOB 10
MaTepuany, NPAaKTUKYeTCd WHIUBUIYalbHBIH OTBET Ha BOIPOCHI CTYAEHTA, PEKOMEHIYIOTCS
METO/Ibl YCIEIIHOIO CaMOCTOSITENIBHOIO YCBOECHHS MaTepHalla B 3aBUCUMOCTH OT YPOBHS €T0
0a30BOIi MOATOTOBKH.

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

-0aN1bHO-PeUmuH208as MeXHON02UA OYEHUBAHUSL,

- 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
BBINOJIHUBIIMM Bce 00s3aTeNbHbIE BU/bl 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHATHH, M0 pEIICHUI0
npenogaBarenss 0€3 MPOXOXKICHHS MPOMEKYTOYHOW aTTeCTallMiM BBICTABISETCS OLIEHKAa B
COOTBETCTBUH CO IIKAJION OLEHKH PE3YIbTATOB OCBOCHUS JUCIIUIUINHEI.

CryneHThl, BBINOJHUBIINE BcE O00sf3aTelbHbIE BHUABI 3alNIAHUPOBAHHBIX Y4EOHBIX
3aHITHH JOIYCKAIOTCS K IPOMEXYTOUYHOH arTecTaluy (3K3aMeHy).
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PesyabTaT 00yuenus cuntaercsi cpOPMHPOBAHHBIM HA MOBBILICHHOM YPOBHE, €CIIH
TEOPETUYECKOE COMIePKaHUE Kypca OCBOEHO MOJIHOCTHIO. [Ipu yCTHBIX cobeceoBaHUSIX CTYIEHT
MCUEPIIBIBAIOILIE, [TOCTIEI0BATEIBHO, YETKO U JIOTHYECKU U3J1araeT yuyeOHbli MaTepral; CBOOOIHO
CIIpaBJISIETCA C 3aJadyaMM, BOIPOCAMHM W JAPYTMMHM BHJAMM 3a/JaHUM, HCIOJIb3YET B OTBETE
JIOTIOJTHUTEBHBIN MaTepuasl. Bece mpegycMoTpeHnHbie pabodeld yuyeOHOW IporpaMMoi 3agaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAHOBJIEHHBIMH TpEOOBAaHUAMHU, CTYIACHT CIIOCOOEH
AQHAJIM3UPOBATh IIOJYyYEHHBIE PE3YJbTaThl, MPOSBIAET CAMOCTOATEIBHOCTh IIPU BBINOJHEHUU
3aJaHUN.

PesyabraTr 00ydyeHusi cumrtaercsi c)OpMMPOBAHHBIM Ha IOPOrOBOM YPOBHE, €CIIH
TEOPETUUECKOE COJIEpKaHne Kypca OCBOEHO MONHOCThIO. [Ipu ycTHBIX coOece1oBaHUSAX CTYAECHT
MIOCJIEIOBATEIbHO, YETKO U JIOTHYECKU CTPOMHO H3JaraeT y4eOHBIH MaTepuall; CIpaBIIIETCS C
3aJjayaMy, BOMPOCAMHM U JAPYTMMHU BUJAMM 3aJlaHui, TPeOYIOIIMX NPUMEHEHUs 3HaHUHU; BCe
MPEeyCMOTPEHHBIE pa0ouell y4eOHOW MporpaMMoOl 3a/JaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSMH, CTYIEHT CIIOCOOEH aHATU3UPOBATh MOJYYEHHBIEC PE3YbTAThI;
IIPOSIBIISIET CAMOCTOSTEIBbHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pesyabrar o00y4deHusi cuuTaerci HecGOPMHMPOBAHHBIM, €CIUM CTYACHT MpH
BBINIOJTHEHUM 3a/IaHUN HE JIEMOHCTPUpPYET 3HAHUM y4yeOHOro Marepuana, JOIMyCKaeT OIIMOKH,
HEYBEpEHHO, C OONBIIMMH 3aTPYAHEHUSMHU BBINIONHSAET 3aJaHUs, HE JIEMOHCTPUpPYET
HEOOXOJUMBIX YMEHUM, Ka4eCTBO BBINOJIHEHHBIX 3a/laHUil HE COOTBETCTBYET YCTAHOBJIEHHBIM
TpeOOBaHUSM, KaueCTBO WX BBIMIOJHEHUS OLEHEHO YMCIOM OallyIOB HIDKE TPEX IO OLEHOYHOM
CHUCTEME, YTO COOTBETCTBYET JOIIOPOIOBOMY YPOBHIO.

10.2.MeToauueckue yKazanus 1Jisl 3aHATHI JTeKIHOHHOI0 THIA

JIGKIMOHHBII Kypc MpeanojiaraeT CHUCTEeMAaTU3MPOBAHHOE U3JI0KEHHE 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
aTTeCcTallu M0 JUCIUILINHE.

B Xone NeKUMOHHBIX 3aHATHH PEKOMEHAYEeTCS BECTH KOHCIEKTUPOBaHHME Y4eOHOTo
MaTepuaia. B Terpaam I KOHCHEKTOB JIEKIMH JOJDKHBI OBITH MOJSA, TIJIE IO XOAy
KOHCIIEKTUPOBAHUs JENaloTcs HEeoOXoJuMble IOMETKH. B KOHCHekTax peKoMEeHIyeTcs
IPUMEHSTh COKpAIllEHUsl CJIOB, YTO YCKOpPSIET 3amuCh. Bompochl, BOSHUKIINE B XOJ€ JEKIUH,
pEeKOMEH/IyeTcsl JIeNaTh Ha MOJIAX U MOCe OKOHYAHUS JICKIMH OOpaTUThCA 3a Pa3bsICHEHUSMH K
npenogasarento. [locne OKOHUaHUS JIEKIIMM PEKOMEHAYETCSl MEepedYuTaTh 3alKcH, BHECTHU
NIONPAaBKU M JONOJIHEHNs Ha NOJAX. KOHCHIEKTH! JEKIUN pEKOMEHAYETCS UCIOJIb30BaTh INPHU
MOJFOTOBKE K JIAOOpaTOpHBIM padboTaM (IPAKTHUECKUM 3aHATUSM), SK3aMEHY, KOHTPOJIbHBIM
paboTam, NpH BHINOJIHEHUU UHUBHIyaTbHBIX 33 JaHHUH.

10.3. Meroauyeckne YKa3aHUsi 1O OCBOCHHI0 IHCHMILIMHBI Ha JIAa0OPaTOPHBIX
paborax

Jlis TOATOTOBKM K J1a0OpaTOPHBIM 3aHATUSAM HEOOXOJUMO 3apaHee O3HAKOMHTHCS C
MEePEYHEM BOMPOCOB, KOTOPBIE OYIAyT paccCMOTpPEHHI B JabopaTopHod padore. HeoOxomumo
IPOYMTATh COOTBETCTBYIOIME pa3fefbl U3 KOHCIEKTa JIEKIUH W OCHOBHOH  JMTEpaTypshl,
peKOMeHJIOBaHHOﬁ npenoaaBaTeji€cM, BBIACINTb OCHOBHBIC TIOHATUA W IPOUECCHI, HX
3aKOHOMEPHOCTH M JBMXKYILME CUJIbI, U B3aUMHbIE CBs3U. CTyIEHT JOJKEH YeTKO 3HATh XOJ
npeJcTosIel 1abopaTOpHOM paboThl, UMETh YETKOE MPECTaBlIeHnEe 00 UCTIOIb3yeMOl B paboTe
1ocyJie, peakTHBax M MpaBuUiIax pabOoThl C HUMHU.
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JIaGopatopHble pabOTHl MO3BOJISIOT TPUOOPECTH CTyIEHTaM YyMEHHs paboTath C
XUMHYECKHMH PeareHTaMu, MOCYA0H 1 MPHOOpaMH, OCYIIECTBISATh XUMHICCKHIA SKCIIEPUMEHT U
IPOBOJUTH NEPBUYHBIC HAYYHbIE HCCIeoBaHMs. B maboparopHbie paboThl BBEIEHBI 3JIEMEHTHI,
MOBBIIIAIONINE WHTEPEC CTYIECHTOB M WX IO3HABATEIbHYIO aKTHBHOCTh. Hampumep, B pabote
"Omnpeznenenre MOJSIPHOM MacChl 3KBHUBAJIGHTa MeTauia"  ONpeNesieTcss He  TOJIBKO
9KBHBAJICHTHAs Macca (TpaJuIIMOHHbBII BApUAHT), HO U aTOMHAasi Macca MeTaJlia.

[Tocne BBIMOMHEHUS KaXa0H J1abopaTopHOW pabOTHI CTYAEHT OGOpMIIIET OTYET, B
KOTOPOM YKa3bIBaIOTCS I1I€JIb, TEOPETHUYECKass 4YacTh IO JAHHOMY OIIBITY, X0 paboThI ¢
KOHCTaTalued HaOMoeHnH, (JaeTcsi pUCYHOK M OINHMCAaHHE YCTAHOBKH, TAOJUIA YHCICHHBIX
pe3yJbTaToB, BBIYMCICHUS, Trpaduk, eciu TpeOyeT OmbIT), BBINOJIHCHUE 3a/IaHUM,
NPEJIOKEHHBIX B OTBITE M BBIBO/I, COTJIACYIOIIUIACS C TEOPETUUECKON YaCThIO.

IIpu oueHnBaHUM JJA0OPATOPHBIX PA0OT YYMTHIBAETCH CJIeAyIOLIee:

- Ka4eCTBO BBINOJHEHHUS OSKCIEPUMEHTAIbHO-IPAKTUYECKOH YacTH paboThl u
CTEIEeHb COOTBETCTBHSI PE3yJIbTATOB PAa0OTHI 3aIaHHBIM TPEOOBAHHUSIM;

- Ka4yecTBO 0OpMIICHHs OTUeTa 1o padore;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIUTE PAOOTHI.

10.4. Meroauyeckue YyKa3aHHsl 10 OCBOEHUIO [UCUMIUIMHBI HAa 3aHATHUIX
NMPAKTUYECKOI0 TUINA

[IpakTuyeckue 3aHATUS  HampaBieHbl Ha (OpPMUPOBAHME HABBIKOB  PEIICHUS
IPAKTUYECKUX 3a7ad, NPUMEHSS IOJIYYEHHbIE TEOPETUUYECKUE 3HAHMs, a TaKXKEe HaBBIKOB
CaMOCTOSITENIbHON PabOThI O] PyKOBOJICTBOM IIPEIO1aBaTellsl.

Ha npakTtuueckux 3aHATHAX NMPOBOJUTCS PEIICHUE PACUETHBIX 3a7ad U YIPAKHEHUH B
npoliecce NpopaboTKU HanboJiee CI0KHBIX B TEOPETUYECKOM IUIaHE BOIIPOCOB, U MPOBOJATCS B
Tpex popmax:

1. ycTHBIH onpoc CTYAEHTOB 110 KOHKPETHOM TeMaTHKe MIPAKTUYECKOT 0 3aHATHS;

2. pelieHue U 0ObSICHEHHE TUIIOBBIX 33/1a4 10 JaHHOH TEME;

3. camocTosTenbHas paboTa CTYJEHTOB C UCIOJIb30BaHUEM YUEOHBIX TOCOOMH, KU 1
KOHCYJIbTAallMM NpenojaBaTelis P BHIITOJIHEHUU UM KOHTPOJIbHBIX 3aaHUH.

10.5. MeToau4eckue yKa3aHusi 0 CaMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosrenbHas paboTa BKJIOYAeT NPOopabOTKy JEKIMOHHOTO MaTepuala, U3ydeHue ydeOHOM
JUTEPATyphl, HOUCK HHPOpMaIK B ceTd MHTEepHEeT, MOATrOTOBKY K JJAOOPAaTOPHBIM 3aHATHIM, SK3aMEHY,
BBITIOJTHEHHE TOMAITHUX MPAKTUYECKHUX 3aJaHUMH.

CamocrosarenbHas pabora oOecrneyrBaeT MOArOTOBKY OOYyYaroIlerocsi K ayJuTOPHBIM
3aHATUAM U MEPOIPUATHUAM TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTAalMU 110 U3y4aeMOu
JTUCUUIUIMHE. Pe3ynbTaThl 3TON MOATOTOBKH MPOSBIAIOTCS B AKTUBHOCTH OOydalroIlerocs Ha
3aHATHSIX U B KAu€CTBE BBIMOJHEHHBIX OTYETOB IO Ja0OpaTOPHBIM paboTaM M MPAKTUYECKUX
3aJaHui U IpYTUX POPM TEKYyILIero KOHTPOJIS.

JlomamiHee 3ajaHuMe CTYJAEHT BBIIIOJHSAET B  OTAEIBHOM TETpaau, HCIOJIB3Ys
COOTBETCTBYIOLIIE METOJMUYECKUE YyKa3aHWs. YCIOBUS KaXJIOro 3aJaHus JOJDKHBI OBITh
HamucaHbl 4eTKo. B TekcTe pemieHud HEOOXONMMO MPHUBOAUTH KPATKUE MOSICHEHHS Mepen
KaOKIbIM BbluuciaceHUueM. [lpu pemieHnu 3amay cHadajga INPUBOJUTCA — OCHOBOIIOJIArarolias
dbopMyna, 3aTeM BBIIUCHIBAIOTCS BCE BEJIMYMHBI, BXOJSIIME B HEE, MOCIE 3TOro B (opMyny
MOJCTABISAIOTCS HUGPHI U ONpeenseTcs UCKOMasi BeJIMYMHA C YKa3aHHUEM ee pa3MepHOCTH (B
eauHunax cucreMbl CH). AHaJOTMYHO BBINOJNHSIOTCS HMHAWBUIYyaJbHbIE 3aJaHUS C
UCIIOJIb30BAHUEM COOTBETCTBYIOLIUX METOJUYECKUX YKA3aHUMN

[ToaroroBky Kk 3k3aMeHy HE0OXOIMMO HadyuHaTh 3apaHee. CienyeT MpoaHaIU3upPOBATH
METOAMYECKHI Marepuan y4eOHHKOB, y4eOHO-METOAMYECKHX IMOCOOMN, KOHCIIEKTHI JIEKIUil.
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3HaTh OCHOBHBIC (DOPMYJIUPOBKH TEPMHUHOB M 3aKOHOB U YMETh HMX YETKO BOCIPOU3BOIMTH.
OTBeTHl HAa YCTHBIC TEOPETHUYECKUE BOIPOCHI K 3K3aMEHY 00lyMaTh 3apaHee U MOCTPOHUThH HX B
4EeTKOMU, KpaTKoil popme.

10.6. MeToanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJIBHBIX padoT

BrinonHeHne KOHTPOJNBHBIX Pa0OT CIOCOOCTBYET JIyYIIEMY OCBOCHHMIO OOYYarOUIMMUCS
y4eOHOTro Marepuana 1o u3ydaeMod aucuuruinHe. [Ipu HamucaHWMM KOHTPOJBHOW pabOTHI
CTYJCHT BBISIBJISIET MPOOENbl B 3HAHUSX TOTO WJIM MHOTO pa3jelia AUCUUIUIMHBI, YTO MO3BOJISET
€My YCTPaHHTb 3TH MPOOEJBl Ha dTamne TeKylero KOHTpois. CrocoOcTByeT pOpMHUPOBAHUIO Y
00y4aromuxcsi TOTOBHOCTH K CAMOCTOSATEIbHON MPO(eCCHOHATBHOM e TENIbHOCTH.

[Ipu wu3ydyeHuu Kypca «XUMHUH» TPOBOIUTCS 8 KOHTPOJBHBIX pPabOT WM YCTHBIX
OTIPOCOB.

[Ipy moaroroBke K KOHTPOJbHOW padore (yctHoMmy ompocy) CTyaeHTy HeoO0X0auMo
CUCTEeMAaTHU3UPOBaTh NMPONACHHBIN MaTepualn JaHHOTO pasjeNa MUCHUIUIMHBI 10 BCEM BUIAM
paboT, MpeayCMOTPEHHBIX B JAHHOM pasede.

11. OHEHOYHBIE CPEACTBA J1JI51 KOHTPOJISI OCBOEHUSA JUCIIUIIJIMHBI
11.1 TumoBble KOHTPOJIbHBIE 3aaHUsI WM MHbIe MaTepHaJbl, HEOOX0AUMbIE JIJIsI
OLCHKM 3HAHWI, yYMEHMiH, HABbIKOB M (WJHM) ONBITA B XOJ€e TEKYUero KOHTPOJIS
ycneBaeMoCTH

11.1.1 Bompocsl K J1adopaTOPHBIM padoTam

Bonpocul k 3awume nabopamopnoti pabomur o Teme Ne 1.1:
1. JlaiiTe onpeneneHre SKBUBAJICHTA BEIIECTBA.
2. B uem oTiiMuMe SKBUBAJIECHTHOM MacChl BEIIECTBA OT MOJIIPHON MacChI?
3. Kak onpenensiroTcsi 5KBUBaJICHTHBIE MAacChl KUCIOThI, OCHOBAHUS, COJIM U OKcuaa?
4. Kak onpezensiercsi 5KBUBAJICHTHbINA 00beM ra3oB?
5. CopmynupyiiTe 3aKOH SKBUBAJIEHTOB U €T0 MaTEMaTHYECKOE BhIPAKECHHE.

Bonpocwel k 3awume nabopamopnou pabomot 1o Teme Ne 2.1:

1. Kakue peakiuu Ha3bIBAIOTCS DJK30TEPMUYECKUMU U DHIOTEPMHUYECKHUMHU?
IIpuBenuTe NpUMEPSL.

2. Kakoil MeToJ IeKUT B OCHOBE OINPEACIICHHUS] TEIUIOT PaCTBOPEHHUs, THApATALUN
coJeit?

3. OnumwMre yCTaHOBKY, Ha KOTOpPOH OyaeTre NpOBOAMTH HCCIEIOBaHUS MU
MOCJIEA0BATEIBHOCTD IEVCTBUA.

4. Yem OOBSCHUTH, YTO PACTBOPEHHUE OJHUX BEIIECTB COMPOBOXKIACTCS
BBIZICJICHUEM TEIUIOThI, JPYTUX — MOTJIOIIEHUEM?

5. YeM oTiu4aeTcs MpoIecc pacTBOPEHUs 0€3BOTHON COJIM U KPUCTAJUIOTHAPATOB?
6. UeMy paBHa cCTaHAapTHas TEIUIOTa HEUTpaIU3allMM CUJIBHOW KUCIOTBHI H
CHUJIBHOTO OCHOBAHMSI?

7. UeMm OTIMYAKOTCS PEAKIUU HEUTpaIM3alMU CUIBHOM KHCIOTBI M CHJIBHOTO
OCHOBaHUSI OT PEAKIMi HEUTpaIu3aluu CIa00W KHUCIOTHl CHIBHBIM OCHOBaHHEM
WIH CUJIbHOW KUCITIOTHI cTaObIM OCHOBaHUEM ?

Bonpocwt k 3awyume nabopamopnou pabomul no meme Ne3.1:

1.JlaliTe onpeneneHne rOMOT€HHOM M FeTepOreHHON peaklny.

2. ChopmynupyiTe 3aKOH AEUCTBYIOMMX Macc. Kak BiauseT KOHIIEHTpaIus
pearupyoIuux BEIECTB Ha CKOPOCTh peaKuu?

3. laiiTe onpeaeneHne KOHCTaHThl CKOPOCTH XUMUYeCcKor peakuu. OT Kakux
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(haKkTOpOB 3aBHCUT KOHCTAHTA CKOPOCTH PEAKIIUN?
4. Yto Takoe 3Heprus aktuBauur? Kak CBsI3aHbl KOHCTAHTA CKOPOCTH U SHEPTHUSI
akTuBanuu? YpaBHEeHUE AppeHuyca.

5. Uem ompesensercst COCTOSTHUE XUMUYECKOTO PABHOBECUS C KHUHETUYECKUX

00k37001%17 4

6. Chopmymnupyiite npuniun Jle [llaTenbe.

7. Kakuie pakTopsl BIUSIOT HA CMEIICHUE PABHOBECHS?

8. JlaiiTe ornpeneneHe MOHATHIM «KaTaIU3aTOP» U « HHTUOUTOPY.

9. B uem paznuune roMOr€HHOr0 U reTEpOreHHOro Karanusa’?

10. [Touemy B MpUCYTCTBUU KaTajln3aTOpa CKOPOCTh PEAKLIMKU YBEJIUYUBAETCA?
OTBeT MOSICHUTE MIPU TOMOIIY IHEPreTUUECKOMN TUarpaMMbl KaTaTUTHYECKUX
peaKkIui.

11. Kak BausieT karaau3aTop Ha XUMHUYECKOE paBHOBecHE?

Bonpocul k 3awume nabopamopnoti pabomuol no meme Nod 2.

1. Yto Takoe 3eKTpoauT?

2. JlaiiTe onpeneneHue CTENEHN JUCCOLMAIIMN U KOHCTaHThI qucconuanuu. Kakue
AJIEKTPOJINTHI OTHOCATCS K CUJIBHBIM U K CJIa0BbIM?

3. JIns KaKuXx 3JIEKTPOJIMTOB CIIPaBEAIUB 3aKOH pa3BeaeHust OcTanpaa?.

4. Muccouunanus Boabl. MoHHOE mpou3BeeHne Boibl. BogopoiHblii nokasarenb
(pH). Kakue wHTepBasibl 3HaueHuss pH B KUCIOM, HEUTPAIBLHOM M IIETOYHOMN
cpenax?

5. Kakue crioco6s1 Bel 3naete mist onpenenenus pH u kakue Oyzaere uCnoib30BaTh
B 1abopaTopHo# padote? UTo Takoe HHAUKATOPHI?

6. Kakue peakiiuu oTHOCSTCS K 0OMeHHBIM peakuusim? [lepedncinte ycnoBus
HEoOpaTUMOro NpOTEKaHUsI OOMEHHBIX PEaKIIUM.

7. Kakue BeliecTBa OTHOCSTCS K MAJIOPACTBOPUMBIM coeTMHEHUAM? UTO Takoe
I1P?

8. Kak cBs3anbI Mex 1y co0oii pactBopuMocTh U [1P?

9. Kak BinsieT Ha paCTBOPUMOCTb MaJOpPacCTBOPUMBIX BEIIECTB, IPUCYTCTBUE
OJIHOMMEHHOT'0 HOHA?

10. JlaitTe onpeaenenue ruapoiansa coyuei. Kakue conu moasepraioTcs
TUAPOIN3Y?

11. Kak MO>XHO NpeOTBPaTUTh TUAPOJIN3 110 KATUOHY U 110 aHHUOHY?

12. Kakue conm mojBepraroTcs HEOOpaTUMBbIH TUAPOIU3Y?

Bonpocul k¥ 3awume nabopamopnoti pabomul no meme Ne5.1:

1. C 4eMm cBsA3aHBI OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINH?

2. HepetmanTe BUABI OKHCINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ.

3. Kakue BemiecTBa MOTyT BBICTYNATh B POJIM OKUCIIUTENS U B POJIU
BOCCTAHOBUTEIS?

4. IlpuBeauTe NpUMEPHI BELIECTB, KOTOPHIE MPOSIBIISIFOT TOIBKO OKUCIUTEIbHBIE
CBOICTBa, M OOBSICHUTE C UYEM ATO CBA3AHO.

5. IlpuBennTe npUMeEpsl BEIIECTB, KOTOPBIE MIPOSBIISAIOT TOJIBKO
BOCCTAHOBUTEJIbHBIE CBOWCTBA, M OOBSICHUTE C YEM 3TO CBSI3AHO.

6. IIpuBennTe npUMepsl BELIECTB, KOTOPBIE IPOSABISAIOT U OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHbBIE CBOMCTBA, U OOBSICHUTE C YEM ITO CBSA3AHO.

7. OT KakuX (aKTOPOB 3aBUCUT OKUCIUTEIHbHO-BOCCTAHOBUTENIbHAS CIIOCOOHOCTH
BEIECTB?

8. HazoBute ycioBue BO3MOKHOCTH Iporekanus OBP?

Bonpocul k 3awume nabopamopnoii pabomol no meme Ne 6.1:
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1. laiiTe moHsTHE 00 JIEKTPOIHOM MOTEHIMAaIe. BomopoaHas mkana u3MepeHus
CTaHJAPTHBIX JIEKTPOIAHBIX NOTEHIMAIIOB.

2.0t kakux (paKTOPOB 3aBHCHUT JICKTPOIHBINA OTEHIINAT B HECTaHJAPTHBIX
ycnoBuax? Hanumure ypaBuenue Hepuera.

3. IlpuBeauTe mpuMepbl METAJUIMYECKHX, TA30BBIX U PEIOKCU-IIIEKTPOIOB.

4. ITosicHUTE YCTPOMCTBO M MPUHIIUI paboThI [,

5. Kax onpenensiercs 9/1C 1'9?

6. [lepeunciure, KAKM€ UCTOYHUKU TOKA OTHOCATCS K XUMUYECKUM.

7. B 4yem oTiinuue NepBUYHBIX UICTOYHUKOB TOKA OT BTOPUYHBIX?

Bonpocul k 3awume nabopamopnoti pabomol no meme Ne 6.2:

1. B yem cymHocTh nporecca aiekTposnsa? Uem oTiinyaeTcs 3IeKTpoIn3
pacIIaBOB ¥ pacTBOPOB 3JIEKTPOJIIUTOB?

2. Kakue peakuuy nIpoTeKaroT Ha KaToJe U aHozae?

3. Kakue 31eKTpo/ibl OTHOCATCS K aHOAHO PACTBOPUMBIM U K MHEPTHBIM
ANeKTpoaamM?

4. B xakoil nocne1oBaTeaIbHOCTH IPOUCXOAUT pa3psil YaCTHIl HA KaTOJE U aHO/Ie
IIPU 3JIEKTponu3e?

5. Kak ompenenstorcss Macchl BELIECTB, BBIACIUBIINXCS Ha 3JeKTpoaax?
Cdopmymnupyiite 3akons Dapayest.

Bonpocul k¥ 3awume nabopamopnoti pabomol no meme Ne 7.1

1. Yto Takoe Koppo3us U YEM OHA MOXKET ObITh 00yCIIOBIEHA?

2. B Kakux ycIoBHSX MPOTEKAET XUMHUECKasi KOPPO3Us U €€ CYIIHOCTh?

3. B KaKuX yCJIOBHUSAX MPOTEKAET KOPPO3HSI MO AIMEKTPOXUMHUYECKOMY MEXaHU3MY?
4. Kakue npoayKThl KOPpO3UK 00pa3yroTCs B CIIy4ae KUCIOPOIHOM Nenonspu3aiu
Mmerasuia?

5. Kakue npoaykTsl KOppo3un 00pa3yroTcs B cilyyae BOJOPOIHON JENOJspU3aLuu
Mmerasuia?

6. Ilepeunciute GakTopbl, BAUSIOIINE HA CKOPOCTh KOPPO3UH.

7. C dYeM CBs3aHO TE€PEHANPSIKEHHUE BBIZCICHHE BOJIOPOJA W TOTJIOMICHUS
Kuciopoja’?

Bonpocul k 3awgume nabopamopnou pabomul no meme Ne 7.2:

1. [lepeuncnure METOIBI 3aIUTHI METAJUIOB OT KOPPO3UH.

2. Kakne MeTaminmyecKkue 3aluTHBIE TOKPBITHUS OTHOCSTCS K KaTOHBIM?

3. Kakue Meraminueckue 3alIUTHBIE OKPHITUS OTHOCATCS K aHOAHBIM?

4. B yueM CyIIHOCTb IPOTEKTOPHOM 3aIUThI?

5. Kakue meTtamnbl MOKHO MCHOJIb30BaTh B KAayeCTBE MPOTEKTOpa ISl 3aLUTHI
JKEJIE3HBIX KOHCTPYKIIMM?

6. B ueM cymHOCTb KaTOJIHOM 3aIUTHI?

11.1.2 3apgayu Ans MHAMBUAYAJIbHBIX 3aaHUl Mo pa3aenam 1-8 nTuCHUTIITMHBI
(mpencTaBieHbl B METOAUYECKUX YKA3aHUSIX K MPAKTHUYECKUM U J1a00paTOpHBIM
3ansTusM [6.3.1 — 6.3.8], ykazauusie B . 6.3).

Ipumep unousuodyanvrozo 3adanus no pazoeny Ne 3.

ITo ypaBuenuto peakuun  2HI ;) = Hay + I3y ycTaHOBUTB:
1) rOMOreHHOM UM TeTEPOreHHOM SABJISETCS JaHHAs peaklns;
2) BeipakeHus koHcTaHT K, n K¢, cootHomenne mexny K, n K;
3) BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh NPSIMOM PEAaKLMU NP MOBBIILIEHUH JaBICHUS B
cucreme B 4 pasa;
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4) HampaBJICHHUE CMEILICHUSI PABHOBECHUS MIPH YBEIIMUEHUHU OOIIETO JaBJICHHUS,
5) paBHOBECHYIO KOHIIeHTparuto HI, ecimu ero ucxomHas KOHIIEHTpaIMs paBHA 4MOJIb/J,
a KOHCTaHTa PaBHOBECHS PEaKlUM MPU HEKOTOPOM Temreparype paBHa 1,64.

11.1.3 3agaHusi sl KOHTPOJIBHBIX padoT mo pasaeaam 1-8 IUCHUIUTHHBI
(mpencraBieHbl B METOAWYECKUX YKa3aHUSAX K MPAKTUYECKUM U J1ab0OpaTOpHBIM
3ansaTusaMm [6.3.9 — 6.3.12], ykazanssie B 11. 6.3).

Ipumep 3a0anus 05t KOHMPOALHOU pabomwl no pazoeny Ne 2.

ITo ypaBuenuto peakuuu CHypy + HyOq) = COgy + 3Hyy 1 TepMOAMHAMHYECKUM
JTAHHBIM YCTAHOBUTD:

1) ¢ BBIZICIICHHEM HJIH TIOTJIOIICHUEM TEIUIa MPOTEKAeT JaHHAs PEaKIIns;

2) TeroBoii 3¢ ekt peakuuu B pacuete Ha: a) Imonb Hp, 6) 1 CHy;

3) BO3MOXKHO JIM CaMOIIPOM3BOJIBHOE IPOTEKAaHWE IIpoliecca IPH CTaHAAPTHBIX
YCIIOBHUSIX;

4) 3a cuér kakoro Qakropa, SHTAJIBIMUHHOTO WJIM SHTPOIMHUHOTO, BO3MOXKHO
CaMOTPOM3BOJIBHOE MTPOTEKAHUE TTPOIIECCa;

5) Temmeparypy, BbIIE KOTOPOM JaHHBIA MpOIECC MOXKET MPOTEeKaTh
CaMOTMPOU3BOJIBHO

11.2 Teoperudyeckne  BONPOCHI, MNPAKTHYECKHE  3aJa4M U  THUIOBBIE
JK3aMEHAIlMOHHbIe OWjieTbl (TecThl), HeEOOXOAMMBbIe /Jsi OLEHKHM 3HAHWH, YMeEHMH,
HABBIKOB M (MJIM) ONBITA JJIA MPOMEKYTOYHOH aTTeCTAIMH 110 AUCHUILIHHE.

DK3aMeH MPOBOJUTCS B YCTHO-TTMCbMEHHOW MJIM TECTOBOU (hOpME MO BCEMY MaTepuainy
M3Yy4aeMOro Kypca «XUMHUS»

11.2.1 IlepeyeHb TeopeTHYECKHUX BONPOCOB /sl MOATOTOBKHU K IK3aMeHY

1) IoHsATHE XUMHYECKOIN CUCTEMbI: OTKPBITHIC 3aKPBHIThIC H U30JHMPOBAHHBIC CUCTEMbI. DYHKIHH
COCTOSIHUSI CUCTEMbI: BHYTPEHHSAS SHEPIUsl, SHTAJIBIIUSA, SHTPOIUSA U CBOOOIHAS SHEPTUs
['nG6ca. [1epBblii 3aKOH TEPMOAMHAMUKH. DHEpreTuyeckue 3pQPeKThl XUMUUIECKON PeaKkuu B
U30XOPHO- M N300apHO-U30TEPMUYECKUX YCIOBHSIX.

2) Temnobie 3 ekt peakiuit QV u Qp. DHIO0 - U IK30TEPMUUICCKUE PEAKIIUH.
Cranpaptable ycnoBus. CtannapTHble cocTossHUSA. CTaHAapTHBIE SHTATBINHM 00pa30BaHUsS
MIPOCTHIX M CJIOXKHBIX BEMIeCTB. 3akoH ['ecca n ero ciencTBust. TepMOXUMHUYECKUE YPAaBHEHHS.
Pacuet TennoBbIX 3()(peKTOB XUMHUECKUX PEAKIIUH.

3) ToHusTHE 00 SHTPONMH. DHTPONHUS U TEPMOAUHAMUYIECKAS BEPOSTHOCTh. AOCOIIOTHAS
SHTPONHMS MPOCTHIX U CIOXKHBIX BemecTB. [locTynar [Inanka. Bropoiil 3ak0H TepMOIMHAMUKH.
VYciioBre caMOIIPOU3BOJIBHOTO IPOTEKAHUS IIPOLIECCOB U TEPMOJMHAMUYECKOE PABHOBECUE B
W30JIMPOBAaHHOMN CUCTEME.

4) Dueprus ['n66ca. CrangapTaas cBoOogHast sHeprust [ m06ca 00pa3oBaHUs BEIIECTB U
pacyeTsl cTaHAAPTHBIX 3Hepruil ['md6ca XuMHUYeCKUX peakuii. Y cloBHs caMOIPOU3BOJIEHOTO
MIPOTEKAHUS TIPOIIECCOB U PABHOBECHS B 3aKPBITHIX cucTeMax. OOpaTHUMbIe U HEOOpaTHMbIe
IpOIeCChl. Y CIOBUSA U3MEHEHMS HAPaBJICHUsI O0PaTUMBIX XUMUYECKHX PEaKLU.
OHTaIbNUIHBINA U SHTPONUNHBINA (HaKTOPBHI.

5) Kunernka XMMHUYECKUX peakuil. ' OMOT€HHbIE U T€TEPOTeHHbIE XUMUYECKUE PEAKIIUH.
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh peakni. MexaHu3M U CTaIuHHOCTh PEAKIIHIA.
Jlnmutupyromas ctaaus. OmHO, - OU, - U TPEXMOJEKYISIPHbIC PEaKIIHH.
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6) ®axTOopBl, BAUAIOLINE HA CKOPOCTh XUMUYECKUX PEaKLUil. 3aKOH IEHCTBUS Macc.
3aBUCUMOCTh CKOPOCTH TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUH OT KOHLIEHTPALUU PEeareHTOB.
KoncranTa ckopoctu.

7) Bnusiaue Temneparypsl Ha CKOPOCTh XuMuueckor peaknu. [IpaBuio Bant-I'odda.
YpaBHenue AppeHuyca. AKTUBHbBIE MOJIEKYJIbl. DHEPTUs aKTUBALIUU, TIEPEXOTHOE COCTOSTHUE U
AKTHBHUPOBAHHBIN KOMIUIEKC Ha IPUMEPE OJHOCTAAUMHON peaKIUH.

8) Obparumblie 1 HeOOpaTUMBIC peakuu. [IpUHIHIT MOABMKHOTO (IMHAMUYECKOT0) PABHOBECHS
Jle-IlaTtenwve. Koncrantel paBHoBecusa K. u K, uX cOOTHOIIEHNE UII TOMOI€HHBIX
ra3000pa3HbIX ¥ KOHJCHCHPOBAHHBIX CHCTEM.

9) OcoOeHHOCTH reTepOreHHOr0 PaBHOBECHS U MaTEMAaTHUECKOM 3aIIMCH KOHCTAHT PaBHOBECHUS
reTepOreHHbIX XUMHUECKUX peakuuii. CBsa3b cranaapTHO sHeprun [ m66ca peakuuu ¢ ee
KOHCTAHTOM paBHOBECHUS. 3aBUCUMOCTb KOHCTAHThl PABHOBECHUS OT TEMIIEPATYPBHI.

10) Karanu3 u xuMuyeckoe paBHoBecue. ' oMoreHHblld Katanu3. BiusHue katanuzaropa Ha
OGapbep MpsAMOI U 00paTHOM XUMHUYECKON peakiuu. [ eTeporeHHbIN KaTallu3 U €r0 OCOOCHHOCTH.

11) PactBopsl. UcTuHHBIE pacTBOPBI U IPYOOJUCIIEPCHBIE CUCTEMBI (CYCIIEH3UU U IMYJIBCHUH).
Kounonanslie pacTBOpbl. Y CTOHUMBOCTE TPYOOAUCIIEPCHBIX CUCTEM: CeAMMEHTAlNs, CHHEPE3HC,
KOAryJIsILusL.

12) Pa3baBiieHHbIe pacTBOPBI HEAJIEKTPOIUTOB. [[aBieHne HACBIIEHHOTO napa. Temmneparypbl
KHUIICHUS! U OTBEP/IEBAHUS PAaCTBOPOB. DOYIHMOCKOMMYECKUE U KPUOCKOTTMYECKNE KOHCTAHTHI.
Ocmotuueckoe nasienue. [lepBeiii u BTOpoii 3aKoHbl Payms.

13) PacTtBOpBI 251€KTPOIUTOB. TEopus JIEKTPOIUTUUECKON AUCCOUAIM AppeHuyca.
MexaHU3MBbl AUCCOLUALMH: HOH-IMUIIOJIBHOE U TUIIO0Jb-TUIIOIBHOE B3aUMO/IEHCTBHE.

14) CunbHble u cinadbie 37eKTpouThl. CTETIEHh U KOHCTAHTA IUCCOIUAIIMN. 3aKOH pa3BeACHUs
OctBanbia.

15) MonHble paBHOBECHS B pacTBOpax EKTposnToB. CTyneH4aras JUCCOLUAIUs JIEKTPOJIUTOB
B pacTtBopax. CTyneHuaTass KOHCTaHTa JUCCOLUALMY KUCIIOT U OCHOBaHUHU. [lucconnanus
KOMIUIEKCHBIX COEIMHEHUH.

16) Jduccouunanus Boabl. loHHOE npousBeaeHne Boabl. Bogopoanslil mokaszarens. [lkana
KUCJIOTHOCTH. MHAMKATOPHI.

17) HaceleHHbIe, IEpeChIIeHHbIE U HEHACBIIIEHHBIE pacTBOPHI coseil. CiocoObl BRIpasKeHUs
KOHLEHTpALU pacTBOPOB: MaccoBas J0Jsl U MOJSIPHOCTb.

18) PaBHOBecus B pacTBOpax TPYJHOPACTBOPUMBIX BEIIECTB. PacTBOPUMOCTH U MPOU3BEICHUE
pPacTBOPUMOCTHU. Y CIIOBUSI PACTBOPEHHUS U OCAYKICHUS BEILIECTB.

19) O6MeHHBIE peakluu. Y CIOBUS OAHOCTOPOHHETO MPOTEKAHUS OOMEHHBIX peaKIuii.
IIpumepsl.

20) I'mnponus. I'maponu3 coseid mo kaTuoHy U aHuoHy. CTyneHdaTslil TuAponu3. Binusxnue
TeMIIepaTypbl U KUCIOTHO-IEIOYHOCTH Ha THJIPOJIN3 COJIeH. Y CIIoBHUsSI HEOOpaTUMOro
TUAPOIN3A.

21) [lonsiTHE O CTETIEHW OKHUCIICHHSI DJIEMEHTOB CoeTMHEHUX. OKUCIUTENHHO-
BOCCTaHOBUTENbHBIE peakinu. Knaccudukarus OBP (mpumepst). TUNUYHBIE OKHUCITUTENN U
BOCCTAHOBUTEIIH.

22) MeToa HOHHO-3JIEKTPOHHOTO0 OanaHca moadopa Ko3((UIIMEHTOB B OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiusix. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE MOIYPEAKIINH U UX
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OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC ITOTCHIIUAJIBI. VCHOBI/IH CaMOHpOI/I?)BO.HBHOI‘O HpOTCKaHI/IH
OB-peakmuii. Cs3b noteHuana OB- peakiuu ¢ usMeHeHuem 3Hepruu [ mdoca.

23) Meranuyeckue 3JIeKTpoabl. BO3HUKHOBEHHE CKauKa MOTelHala Ha TpaHulle pa3jiena
MeTaII-3JeKTPOoauT. CTaHAapTHBIE OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE MTOTEHIUAIIBI
METaJUIMYECKHUX 3JIEKTPOI0B. BinsHe KOHIIEHTpalUK 3JEKTPOJIUTA U TeMiiepaTypsl Ha OB-
noreHuuan. Ypasuenue HepHcra. DieKTpoXUMUYECKUH Pl HAIPSHKEHUH METAIIIOB.

24) I"'a30BBI€ IEKTPOABI HA IPUMEPE BOJOPOIHOTO 3JeKTpoaa. CTaHIapTHBIA OKHUCIUTEIHHO-
BOCCTAHOBHUTEIbHBIN MOTEHIIMAT BOAOPOAHOIO 3JeKTpoa. Biusnue pH Ha 3nauenune OB-
MOTEHI[MaIa BOJIOPOTHOTO JIEKTPO/Ia.

25) OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIE AJIEKTPOJIBI; 3aBUCUMOCTh OB-moTeHIMana ot
KOHIICHTpAIlMU MTOTEHIMAIONPEACIISIONMNX YacTull, pH-3nekTponura u TeMiepaTypsl.

26) ['anmpBaHWYECKHE MJIEMEHTHI U UX TUNBL. [IpuHnmn padotsl '3 Ha mpumepe MeaHO-
uaKoBOrO ['D. Tokoobpa3zyromas peakius. Pacaer D/1C.

27) XuMHUUYeCKHe HCTOYHUKH TOKa. baTapelku, akkyMyIsITOpbI, TOIUIMBHBIEC 3JIeMeHThI. Ob6sacTu
WX TIPUMEHEHHUSI.

28) DnexTponu3. KoHlleHTpalnoHHAas U ANEKTPOXUMUYECKas MOISIPU3aIHs SJIEKTPOIOB.
KuneTnka 31eKTpOJIMTUYECKOTO BBIJCICHHS BOJIOPO/IA.

29) DnekTponu3 pacTBOPOB U PACILIABOB C MHEPTHBIMU 3IIEKTpoiaMu (mmpumepsl). OT6op
BEPOSITHBIX AJIEKTPOJIHBIX MOTYPEAKIIN HA OCHOBE 3HAYECHUN WX DJIEKTPOJHBIX MOTCHIIMAJIOB.
[lepenamnpsokenne. OOIaCTH MPUMEHEHHUS.

30) DaekTpoin3 pacTBOPOB C PACTBOPUMBIM aHOOM (mpumep). OOIacTH TPUMEHEHUS.
Teopetnueckoe HanpsKEeHUE pas3inokeHus. Beixon o Toky. Ilepseiit u BTOpoit 3akoH Papaznes.

31) Kopposusi. Buabsl KOppO3HOHHBIX MPOIECCOB B 3aBUCUMOCTH OT MEXaHH3Ma U YCIOBUHN
MPOTEKaHUs KOPPO3UOHHBIX pa3pylIeHuiH. XUMHUUECKU MEXaHU3M KOPPO3UH: ra30Bas U
JKUJIKOCTHAs KOPPO3US B HEAIEKTPOJIUTAX.

32) DnekTpoXuMUYEeCKHi MeXaHU3M KOppo3uu. [[pudurHbI BOSHUKHOBEHHS TalbBaHOIIAP.
VY ciioBUS KOPPO3UH C KUCITOPOIHOW U BOJOPOAHON IE€MOJIAPU3ALIUECH.

33) CkopocTb Koppo3ud. BiusHue paznnunbix pakropos (coctaB v pH cpensl, Temmneparypa,
IPUPO/Ia KATOAHBIX U @aHOJHBIX YYaCTKOB) HA CKOPOCTb 3JIEKTPOXUMHUECKON KOPPO3HH.

34) Metoapl 3alIUThl METAJUIOB OT KOPPO3UHU. 3allIUTHbIE HEMETAIUIMUECKUE U
METaJIJIMYECKHE MOKPBITUS (KaTOJIHbIE U aHOJIHBIE MOKPBITUS). BbIOOp 3amuTHOrO
METaJUINYECKOT0 MOKPHITH B 3aBUcuMocTd 0T pH cpensl. CriocoObl HaHECEHUS
METaJUIMYECKUX IMOKPBITHH.

35) DACKTPOXUMHUECKUE METOIbI 3aIIIUThI METAJUIOB OT KOPPO3UU: MMPOTEKTOPHAS U KATOHAS
3aIUTa.

36) JlerupoBanue cruiaBoB. OcabiieHre CBOMCTB KOPPO3HMOHHOM CPEJIbI.

37) KBanToBOMexaHMUECKOE O0BSICHEHNE CTPOEHHs aToMa. KopmyckynsipHO-BOITHOBAs PUPO/Ia
AIIEKTPOHA.

38) Ilpuniun HeonpeneneHHOCTH [ ei3eHOepra U BEpOSITHOCTHOE OTIMCAHNE COCTOSTHHUS
aneKkTpoHOB B aToMax (yp.Lllpenunrepa). BoianoBas ¢pyHkuus. ATOMHbBIE OpOUTAIIH.

39) I'maBHOe, OpOUTATHPHOE M MATHUTHOE KBAHTOBBIC YHCIIA KaK XapaKTEPUCTHKU COCTOSHHS
2JIeKTPOHOB B atome. Mx B3aumocss3b. @opma n opuentanus AO.

40) DHepreTHyecKkas CTPYKTypa aTOMOB. Y POBHH H ITOAYPOBHU dHepruu. [1opsIok 3aceneHus
JJIEKTPOHAMMU NOAypOBHeN sHepruu. [Ipasuno XyHna.
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41) Cnus 3nextpoHoB. [Ipunnun [Taynu. EMxocts ypoBHeH, nogypossei u AO o
JJIEKTPOHAM.

42) MHorosneKTpoHHbBIE aTOMBI. [lopsaok 3acenenus ypoBHel, moaypoBHei 1 AO
anexkTpoHami. [IpaBuino KneukoBckoro. OcHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMOB.

44) DHeprus MOHU3ALMHU, YHEPTUS CPOJICTBA U FJECKTPOOTPUIIATEILHOCTh ATOMOB.

45) CospemenHas GopMyIHpPOBKa U HU3NUIESCKUI CMBICH repuoauueckoro 3akona 1. 1.
Menpeneesa. Ilepuonnueckas cucrema. IIpunuunsl ee nocrpoenus. Ilepuoasl, rpynnsl u

MOJATPYIIIBL.

46) BeprukanbHasi, TOPU30HTAIBHAS IEPUOTUIHOCTD, TUATOHAIBHOE CXOJICTBO 3JIEMEHTOB.
BropuyHnas nepuoanyHOCTb.

47) Ilepnoau4HOCTh B U3MEHEHUH Pa3MEPOB aTOMOB, X HEPTUU MOHU3ALUH, CPOACTBA K
3JIEKTPOHY, dJIeKTpooTpuLaTensHocTy. [llkana 3neKTpooTpuaTebHOCTH.

11.2.2 IIpakTH4ecKkue 3224 K IK3aMeHALMOHHbIM OHJIeTaM

1. Mo>HO 1 IPUTOTOBUTH pacTBOpPHI KapOoHaTa HaTpus (CaCO3) ¢ konnentpanueii 0,01
MoJie/n1 10,0005 mons/1, ecau 11P=4,4. 1097

2. Ilo TaONMUYHBIM 3HAYCHHUSIM TEPMOIMHAMUYECKHX KOHCTAHT PACCUUTATh TEMIIEpaTypy,
npu kotopoil cucteMa ZNO 5y + C (rpagur) = ZN + CO(;) HAXOAUTCA B PAaBHOBECHH.

3. VimeeM ranbBaHUYECKHN HIIEMEHT

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

Onpeznenute NOIAPHOCTD 3JEKTPOAOB M HAUILUTE PEAKIUY, MPOTEKAIOIIMe Ha KaToJie U
aHOJIC U YpaBHEHUE TOKOOOPA3yIOIeH peakiuu. Y KaKUTe HAPaBIICHUE JTBUKECHUS
3JIEKTPOHOB BO BHewHel nenu. Paccumraiite 9/1C peakuuu.

4. Beraucauts pH pactBopa, B 1 mutpe kotoporo conepxkurcs 0,0051 r ruapoKcu1-uoHOB.

5. OKHCIUTETbHO-BOCCTAHOBUTEbHAS PEaKIMsl IPOTEKAET IO CXeMe

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

[Tono6path K03 HUIMEHTH METOAOM MOTypeakLuil. YKa3aTh OKUCIUTENb U
BOCCTaHOBHUTEIb. PaccunTaTh CTaHAAPTHBIN MOTEHINAI PEaKIUH.

6. ImeeM ranpBanuueckuii rneMeHnt Pb ‘ Pb?* (0,01M) | | cu®* ‘ Cu. Hammncars kaTomHbIH
Y aHOJHBIN IIPOLIECCHl U YpaBHEHHE TOKooOpa3yrotel peakiuu. Paccunrars 3/1C.

7. Harmmmre TepMOXMMUYECKOE YpaBHEHHE, COOTBETCTBYIOIIEE TAOIMIHOMY 3HAYCHHIO
(AH° o6p) NH3. CkombKo Teruia BBILIENTCS, €CIIM B pe3yabTaTe peakuun oopasyercst 64 v NHs?
YBenuuuBaeTcs WM YMEHBIIIASTCSI DHTPOIHUS B X0/ie peakiuu? OTBET MOTUBUPYITE.

8. K xaxmomy u3 Bemiecte KHCO3, BaCl,, CH;COOH noGaswiu pacTtBOp cepHOi
KACIOTHL. OOOCHYHTE, B KAKHX CITy4asiX MPOU30LUTH peakiun? BeIpa3uTh WX MOJIEKYIISPHBIMH
U MIOHHO-MOJIEKYJISIPHBIMU YPAaBHEHUSIMH.

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

CocraButs cxemy I'D u onpenenure:

a) HampaBJIeHUE JBM)KCHUS DJICKTPOHOB BO BHEIIHEH 1IeTTH;

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

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

Onpenenuts 1 000CHOBATH:

a) HapaBJICHUE C/IBUTA PABHOBECHS ITPHU MOHMKEHUU TEMIIEPATyphl

0) yBeNMMUYMBAETCS WM YMEHBIIACTCS IPU ATOM BEJTMUYNHA KOHCTAHTHI PABHOBECHS

11. Kucnyro, HeliTpallbHYIO WIIH LIETOYHYIO Cpedy UMEET pacTBop, coaepxkaruii 0,0001
Monb/n moHoB [H']. Paccumnrars pH.

12. CoctaBuTh CXEMY rajlbBaHUYECKOTO 3JIEMEHTA, B KOTOPOM IPOTEKAET peaKIus

SnCl; + HgCl, =SnCl; + Hg.
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Omnpenenuth KaToa U aHOJ, HAMMKMCATh PEAKINH, MPOTEKAIOIINE Ha STEKTPOIaX.
Boruucnuts ctangaptayto I1C.

13. Jnsa peaknuu 2FE(K) +3 Hzo(r) = FeZO3(K) + 3H2(r), AHOX.p. = 35,4 xJIx.

1) Hanumure MaTeMaTn4ecKue BBIPAXKEHUSI KOHCTAHT paBHOBecus K. u Kj, U yCTaHOBUTb
COOTHOIIIEHUE MEKIY HUMU;

2) ykaszaTb, Kak BIMAIOT Ha KOHIIGHTpPAIMIO BOJOPOJAa B PpAaBHOBECHOW CMecH: a)
YBEJIMUEHUE  JaBJICHHS, O) YBEIMYCHHWE KOHIICHTPAIIMM BOJSHOTO TIapa; B) TIOBLIIICHUE
temnepaTypbl? OTBET MOSACHUTE.

14. MOXHO JI1 TPUTOTOBUTH PACTBOP, COJCPIKAIIMA OJHOBPEMEHHO CIICIYIOIINE IaphI
BemtecTB: a) CuSO4 u NaNOs;  6) Na,CO3 u H,SO4;  B) AgNO3 u NaCl? OtBer o60ocHOBATH €
MTOMOIIHIO MOJIEKYJIIPHBIX ¥ HOHHO-MOJICKYJISIPHBIX YPaBHCHUN.

15. 3anucarh cxemy rajJbBaHUYECKOTO 3JIEMEHTa, COCTABJICHHOIO KaIMUEBON 1 METHOM
IUIaCTUHKaMH, onyiieHHbIX B 0,01 M pactBopsl ux coneil. Hanucars ypaBHeHUs peakuuii Ha
aHoJIe U KaToJie U TokooOpa3yromiel peakiuu. Paccuntats 3]1C.

16. Peakums mpotekaet no ypasHenuto C (rpagur) + H, O(r) < CO (r) + Hz (1)

Omnpenenute U 000CHYHTE:

a) DHIOTepMUYecKas UM IK30TEPMUYECKas JaHHAS PEaKIUu;

0) yBEIMYHMBACTCS WM YMEHBIIACTCS YHTPOIHS B XO/I€ PCAKITUN

17. 3anucarhb BbIpa)K€HUE U BBIYUCIUTH BennuuHy [1P, 3Has KOHIIEHTpalKIO OHOTO U3
FOHOB B HachIeHHOM pactBope MgCOs, [Mg**]=1,41 . 10” mons/n

18. AnromMuHHEBas IIACTUHA B KOHTAKTE C KEeJIE3HON HaXOJIUTCS B BOJIHOM PacTBOpeE
NaCl. CocraBbTe cxemMy KOPPO3HOHHOTO rajibBAHHUECKOTO JIEMEHTA U 3alMIIUTE YPaBHEHUS
npoTekarmux mnpoueccoB. C Kako# Aenoyspusanneil IpoTeKaeT Koppo3us? YKaxKuTe, Kakue
MPOIYKTHI 00Pa3yIOTCS B PE3yJIbTaTe KOPPO3HH.

19. Ilo TepMoaHAMHYECKUM KOHCTAHTaM OMPECIUTh B CTAHAAPTHBIX YCIOBUAX
HaIpaBJIEHUE CaMOIIPOU3BOIbLHOTO MpoTekanus peakuun CaO(k) + SOz (r) < CaSO, (k).
Kakoii haktop (3HTANBMUNHHBINA WK SHTPONUINHBIN) SBISIETCA OMPEIEIIIONIUM B ATHX
YCIIOBUSX?

20. Hanucatps B MONIEKYJISIPHOM U MOHHO-MOJIEKYJISIPHOM opMe ypaBHEHUS pEaKkiui,
MPHUBOANINX K 00pa30BaHUIO MAIOAMCCOIUUPYIONTUX COCTUHECHUHN

a) Na,S + H,SO4; 6) NH4CI + Ca(OH),; c) FeS + HCI

21. OKUCIIATETHHO-BOCCTAHOBUTEIIbHAS PEAKITUS TIPOTEKACT IO CXEME

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

[TonGepure K0P GUITUEHTH METOJIOM MONYPEaKIHi. YKa3aKUTe OKHCIUTENb U
BOCCTAaHOBUTENb. PaccunTaite cTaHAApPTHBIN NOTEHIUAI PEAKIIUH.

22. K xakoMy W3 TraJIOT€HOB CBUHEI] MPOSBIISIET OOJbIIlee XUMHUIECKOE CPOICTBO, €CITU

PbF, PbClI, PbBr; Pbl,

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

Kakoli u3 ykazaHHBIX rajloreHu0B 0ojiee yCTOWNYUB?

23. Paccuutarh K, peakiuun N2O4(1) = 2 NOy(r), ecnn nHauanbHass koHueHTpanus NOy
cocrasisina 0,08 Moib/i1, a K MOMEHTY paBHOBecHs mpopearupoBaino 50% N2Og.

24. OKHCIUTENbHO-BOCCTAHOBUTENbHAS PEAKIIHS MPOTEKAET MO CXeMe

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

[TonbGepure KO3 PHUITUEHTH METOIOM MOTYPEAKITUN. YKAKUTE OKUCITUTEND U
BOCCTaHOBUTEINb. PaccunTarh CTaHAAPTHBINA OTEHIIUAT PEaKIIUU.

25. Peakmus nmpotekaer o ypaBaenuo CaO(x) + 3C (rpadurt) < CaC, (x) + CO(r)

Omnpenenute U 000CHYHTE:

a) ['oMoreHHOI 1K reTeporeHHON SBJISETCS JaHHAs peakiins;

0) 9K30- WK PHAOTEpPMUYECKas peaKIus;

B) B KaKyiO CTOPOHY CMEIIAETCsl PaBHOBECHE MPOIIeCCca MPH MOBBIIICHUS TaBICHUS

26. Berauciure crenens gucconuamnuu 0,001M NH4OH. K;[=1,8.10'5
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27. 3anuimmTe BO3MOXKHBIE PEaKIIUU Ha HHEPTHBIX AJICKTPOJAX MPH IIEKTPOIN3E BOJIHOTO
pactBopa Pb(NO3),. Ha ocHOBaHMH 3JIEKTPOAHBIX TOTCHIIMAIOB 000CHYIHTE KaKHe BEIICCTBA
BBIJICJIIOTCS HA JIEKTPOAX.

28. Peakius nporekaet mo ypasaenuto CaHy (k) + H,0 (k) < Ca(OH); (x) + 2Hx(1)

PaccunTarh KOIMYECTBO BBLACIMBILETOCS WM MOTIIOTHBILErOCs TEIUIa IpU 00pa30BaHUH
11,2 1 BOgopona.

29. Omnpenenure MoyspHOCTH pacTBopa HySO,4 (cumTas, 4ro amcconuanusl WAET MO JBYM
CTYIICHSIM), €CIIH KOHIICHTPALS THAPOKCUI-HOHOB B HeM paBHa 1072 Moub/i.

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

a) CocraBbTe CXeMY rajbBaHUYECKOI0 FIEMEHTA U YKKUTE HApaBICHUE IBUKEHUS
AJIEKTPOHOB BO BHEILIHEW LIENH;

0) Hanmmmure ypaBHEHHE TOKOOOpa3yIOIEH PeaKkIiui.

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

Onpenenuth 1 000CHOBATH:

a ) HampaBJieHUE C/IBUra PaBHOBECHS MPU MOHMKEHUU TeMIlepaTyphl; 6 ) 000CHYTe,
YBEIMYHMBACTCS WM YMEHBIIACTCS TIPU 3TOM BEJIMYMHA KOHCTAHTa PABHOBECHS.

32.CocTaBbTe MOJEKYJSpHbIC U MOHHBIE YPaBHEHUS THAPOIIN3A ciaeayromux coneit: NapSe;
CuCl,. Yxaxute peaximto cpenbl (pH) MX BOJHBIX pacTBOPOB.

33. OKUCAUTETHFHO-BOCCTAHOBUTEIbHAS PEAKIIUS TPOTEKAET 0 CXEMe

KCIO; + Na,SO; + H,SO4, —KCI + Na,SO, + H,0

a) yKa3aTh OKUCJIHUTEIb U BOCCTAHOBUTEID,

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

B) paccuMTaTh NOTEHIMAI XMMHUYECKONH peaklUy U KOHCTAHTY PAaBHOBECHS.

34. Tlpu yBenU4eHUU TEMIIEPATyphl HA 40° CKOPOCTh peakIiiuu Bo3pocia B 81 pas.
Paccuurtats TemnepaTypHblii KOG UIIUEHT.

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

36. [Tonb3ysick TAOMMYHBIMU JAHHBIMH, pacCUUTaTh AH 298 pEaKIIiH

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

37. Tlpu nexotopoii Temmeparype paBHoBecue B cucreme 2NOy(r) = 2NO(r) + Oy(1)
YCTaHOBWJIOCH TipH cieayronmx koHeHTparusax: [NOz] = 0,06 monw/m; [NO] = 0,24 mons/n;
[O;] = 0,12 wmonb/n. PaccunTaiiTe KOHCTaHTY pPABHOBECHS PEAKIUU U HCXOAHYIO
koH1eHTparuo NO;.

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

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

39. OKHCIUTETHHO-BOCCTAHOBUTEBHAS PEAKIIUS 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 YCIOBUSAX?

YBenuuuBaeTcs MM YMEHbILAETCsl SHTPOIHUS B Xo/ie peakiun? OO0CHYIHTe ¢ 4eM CBSI3aHO
U3MEHEHHE YHTPOITHH.

41. OKMCAUTETbHO-BOCCTAHOBUTEIbHAS PEAKIIUS IPOTEKAET 110 CXEMe

K2S + KMnO4 + H, SO, — S +KSOs  +MnSO4 + H0.

Onpenenure KOdPGUITUEHTH METOJIOM TMONIypeakiuii. Paccunraiite cTaHIapTHBIN
MIOTEHIINAJ PEAKIIHH.

42. CocraBbTe ypaBHEHHMsS AaHOIHOIO M KAaTOJHOIO TMPOLIECCOB, MPOUCXOAALINX IPH
KOPPO3HH JIY’)KEHOTO KeJie3a B cllydae HapyIIeHHs MOKPBHITHH Ha BIAXKHOM Bo3ayxe. Kakoe 3To

MOKPBITHE — aHOJHOE WK KatoaHoe? [louemy?
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43. Kaxkoe torumBo metad (CHy) i kamenusrii yrons (C) obnagaer OombIieit
TETJIOTBOPHOM CIIOCOOHOCTHIO HA KI'? OTBET MOATBEPAUTE PACUECTOM.

44. Jlna peakuuu CaCOjyy 2 CaOpy + COyp AH0298=176,04 kJ/x. Omnpenenure u
000CHYHTE, KaK MOBJIUSIOT Ha PAaBHOBECHYIO KOHIEHTPALMIO TUOKCHIA YIIepoAa CIeAYIOLIUe
U3MEHEHHS: a) NOHWKEHUE TemIeparypsl; 0) yBeJIHMUEHHE BECOBOTO KOJHMYECTBA KapOoHaTa
Kanblus?

45. B KOHTaKTe ¢ KakuM u3 MeTaioB, Pb wim Fe, nnHk Gonee KOppO3MOHHO HECTOCK B
Mopckoii Bojie? CocTaBpTe ypaBHEHHMS aHOJHOTO M KaTOAHOTO mpoieccoB. C Kakon
JETONSIpU3aIMei MPOTeKaeT KOppo3us?

46. Yemy paBHO U3MEHEHHUE YHTPONHHU MIPH IJIABJICHUU 2 MOJIb ATIOMUHUS 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 =7,9.107°)

48. Dnexrponus pactBopa KoSO,4 poBOIMIM ¢ MEIHBIMH JICKTPOJAMU MPU CHJIE TOKa 2,68
A B Teuenue | uvaca. CocTtaBbTe ypaBHEHHUs IMPOIECCOB, MPOUCXOISAIIMX HA DJIEKTPOAaxX H
000OCHYHTE KaKHe BEIIeCTBAa BBIJCIAIOTCS Ha DJEKTPoJax. BplUMCINTE KOJUYECTBA
BBIJICTISTIONUXCS HA DJIEKTPOJIaX BEIISCTB IIPH H.Y.

49. Paccuutats K, peakiun CO(T) + Cly(r) = COCly(1), eciu u3 2 mosns CO u 2 mosb Clp
obpazoBanoch kK MomeHTy paBHoBecusi 0,45 monp COCl,. O0bsicHUTE, B KAKOM HAIPaBICHUN
CMECTHUTCS PaBHOBECHE B JAHHOW PEaKIH MPU YMEHBIICHHH 00beMa CUCTEMBI?

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

51. s peakiun MnO; + KCIO3 + KOH— K;MnQO4 + KCI + H,0

nonoepute KOAPPUITUEHTH METOJOM HOHHO-JICKTPOHHBIX YPABHCHUN U YKKUTE
HaIpaBIIEHUE €€ MPOTEKAHMUS.

52. CocraBuTh 3JICKTpOHHYIO (OpMyITy atoma ceyeHa. VMcxons u3 3JIeKTPOHHON (HOpMYIIHI,
OTIpeICNIUTh MOJI0KEHUE CeJICHa B MEPUOUYECKON cucTeme (MIepro, rpyniy, NoArpymnmy).

53. Hamucath 3nekTpoHHYIO (opMmyiny atromMa OepwiLius B OCHOBHOM M BO30Y>KICHHOM
cocrossHusiX. Jng AO  HeBO30YXJEHHOTO aTOMa ONpPENENIUTh KBAaHTOBBIE  YHCIIA,
XapaKTEPU3YIOIINE BAJICHTHBIC OPOUTAIIH.

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

55. Hammcarp 37eKTpoHHYIO (GOpMYIly aTOMa allOMUHUS W ero WoHa. [lo 31meKTpoHHOI
dbopMyIne ompeneauTb MECTO €ro B MEPUOAMYECKON cucTteMe (Tpymimy, MOATPYIIY, IEPUOa) U
KBAHTOBBIC YUCJIA JJIs BAJICHTHBIX OpOUTAICH.

DK3aMEHAIIMOHHBIA OMJIET COACPXKUT: 2 TEOPETHYECKHX BOMPOCA M 3 MPAKTHUECKHE 3a1aun
13 pa3HbIX TEM Kypca.

IIpumep 3x3amenayuonno2o burema
Kadheopa IBEDuX
Hucyunauna XHMHHA

D9K3AMEHAIIMOHHBIA BUJIET N

1. PacTBOpBI 251eKTPOIUTOB. Teopus AJIEKTPOIUTHIECKOMN qucconanuu Appenuyca. MoH-
JTUTIOJIBHOE U AMIIONb-TUIIOIBHOE B3aUMO/ICHCTBHE.

2. l'anpBaHWYeCKHE PJIEMEHTHI ¥ UX TUMbl. [Ipunnun padotsl I'D Ha mpumepe MeaHO-
nuakoBoro ['D. Tokoobpasyromas peakmus. Pacuer DJIC.

3. [1o TabnMUHBIM 3HAUYEHUSM TEPMOJAMHAMUYECKUX KOHCTAHT PACCUUTATh TEMIIEpaTypy, IpH
kotopoif cucteMa ZNO (1) + C (rpagur) = ZN + CO(r) HAXOAUTCS B PaBHOBECHU.
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4. AmoMuHHEBas IUIACTHHA B KOHTAKTE C JKEJIC3HOW HaxoauTcs B BogHoM pactBope NaCl.
CocTaBbTe cXeMy KOPPO3UOHHOTO raJIbBAHUYECKOTO 3JIEMEHTA U 3aMUIIUTE YPaBHEHUS
IpoTeKarIuX rnpoueccoB. C Kako# Aenoyspu3anneil IpoTeKaeT Koppo3us? YKaxuTe, Kakue
MPOIYKTHI 00pa3yloTcs B pe3yJbTaTe KOPPO3HH.

5. Hamucarp »1ekTpoHHYIO (OpPMYITy aroMa alllOMUHUS M ONPENEIUTh KBAaHTOBBIC YMCIA JJIS
BaJleHTHbIX opOutaneir. [lo osnekTpoHHON (opmyne ompenenuTb MECTO alIOMHUHHUS B
NepUOIUYECKON cucrteMe (Tpymimy, NOArPYIIy, IEPUOI).

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

TCCTUPOBAHUA
Kou-Bo 3aganuii B 0aHKe Koa-Bo 3aganuii, npeabaBiasieMbIX Bpems Ha TecTupoBaHmue,
BOINPOCOB CTYJEHTY MHH.
He menee 150 e menee 30 60

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

[MosnHblid GOHI OINEHOYHBIX CPEACTB Ul MPOBEACHHUS MPOMEKYTOUHON ATTECTAIUH B
dopMe KOMIBIOTEPHOTO TECTHPOBAHUSAPA3MEIICHB OaHKE BOIPOCOB JAHHOTO  Kypca
muciminael B CIIO Moodle / eLearningServer 4G DUOC HI'TY.

B xoze mMoAroTOBKM K MPOMEXYTOYHOM aTTECTAI[MH OOYYaroIIUMCS HPEIOCTaBIIICTCS
BO3MOKHOCTh TIPOUTH TECT CaMOPOBEPKHU. TeCT I caMOIPOBEPKH 110 AUCIMIUIMHE Pa3MeEIleH
B CJ1O Moodle / eLearning Server 4G SOC HI'TY B cBOOOHOM TSI CTYICHTOB JIOCTYIIEC.

10.1.4. TunosBnle TecTOBBIE 3aJaHUA no pasgeay 5 «OKucCIUTEIbHO-
BOCCTAHOBHTEITbHBIC PEAKITUH»
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(804)3 + K»,SO,4 + H,O
COCTaBJISIeT:
1) 866 xJIx; 2)-1731 x/lx; 3)-770 xJIx; 4) 1133x/Ix
4. 3nauenue koHcTaHThl paBHOBecus (Kp) B cr.y. g OB-peakuun
H,SO3; + HIO3— H,SO,4 + HI
COCTaBJISICT:
1) 10" 2) 10°;  3) 10%  4) 10%®
5. Bcr.y. AGX.p. peakuun
H,SO3; + HIO3— H,SO,4 + HI
COCTaBJISCT:
1) 250x/x; 2) 660 x/Ix; 3)-250 xJIx; 4) 501x)x

6. 3nauenue koHcTaHTHI paBHOBecus (K;) B cT.y. mna OB-peakuun
Al + KMnO, + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
COCTaBJISIeT:
1) 10  2) 10 3) 108: 4) 10
7. B ct.y. AGX.p. peakuu
Al + KMnO, + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O
COCTaBJISIeT:
1) +73,8xJx; 2)-4589 x/Ix; 3) 1530x/Ix; 4)-1530 x/Ix
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8. Onpenenure AEX.p. B CT.y. B pEaKIMU:

Al + KMnO, + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

1)0,156B; 2)3,17B; 3)-0,156B; 4) 1,043B

9. 3nauenue koHcTaHThl paBHOBecHs (Kp) B cr.y. g OB-peakuun

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. BcT.y
cocraBnsieT B, a okucnuTeneM sSBISETCS:

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

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-peakuun

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

COCTaBJISIeT:

1) 10%; 2) 10"%  3) 10™%  4) 10™°

13. s peakuu SnCl, + K,Cr,07 + HCl — SnCl, + CrCl; + KCI + H,0

AGX.p. B CT.y COCTaBIISIeT:

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

14. Tns peakiuu 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, + K>Cr,07 + H>SO4— KNO3 + Crz(SO4)3 + K,SO4 + H,0
AGX.p. B CT.y COCTaBIISIeT:

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

17. JLmst peakuuu KNO, + KyCr,07 + HySO4— KNO3 + CI’Q(SO4)3 + K»SO, + H,O
AEX.p. B CT.y COCTaBJIS€ET:

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 paBHoO:

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

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

1) SABnstOTCSI CUIIBHBIMU AJIEKTPOJIUTAMU; 2) Xopo1i10 pacTBOPSIIOTCST B BOJIE;

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

4) B 3TH COEAMHEHUSI BXOJIUT KUCIOPO]]

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

1) 1; 2) 2; 3)3

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

1) peakius mpoTeKaeT B 0OpaTHOM HaIPaBIICHUH,

2) peakIus MPOTEKAET B MPSMOM HAINPaBICHUH
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23. OmpeenuTh MOTEHIHAT XUMIYecKoi peaknn Fe* + ClO3” + HY — Fe*® + CI™ + H,0
¥ BO3MOXXHOE HAaIpaBJICHUE B CTAHIAPTHBIX YCIOBUSIX:

1) -0,108B B 00paTHOM HanpaBlICHHU; 2) 1,07B B npssMOM HanpaBiICHUH;
3) 0,68B, B mpsiMOM HarpaBJICHUU; 4) -0,471B, B 0OpaTHOM HampaBJIEHUU
24. OnpenenuTh B CT.y. TOTEHIHMal W KOHCTaHTy paBHoBecus (Kp)
xumuueckou peaknuu H,S + MnO, + H* > S+ Mn*"% + H,O

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 M XUMHYECKOM
peaxkuuu

H.S + MnOs + 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) xumMudeckoi peakiuu

KIO3; + H,05 + H,SO4— O, + 1, + K;SO4 + H,O

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

27. Ompenenuts B CT.y U3MEHEHHE dHepruu [ mb0ca At XUMHUECKOW peakiuu

KIO3; + H,0;, + H,SO4— O, + 1, + K;SO4 + H,0

1) 588k /Ix; 2) 389k /Ix; 3) 467k x;  4) 490k /x

28. OmpenenuTs NTOTCHIIMAT XUMUYECKON PeaKIuu 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. OmpenenuTs NOTCHIIMAT XUMUYECKON PeaKIIuu Ccrd + SO42'+ H,O — SO, + Cr2072' +
U BO3MOJKHOE€ HaIpaBJICHUE B CTAH/IAPTHBIX YCIOBUSX:

1) -0,135B B 00paTHOM HampaBIlICHHU; 2) -1,174B, B 00paTHOM HaIpaBJICHUY;
3) +0,135B, B npsiMOM HaIpaBJICHUU; 4) +0,174B, B mpsAsMOM HampaBJICHUH

30. 3nayenue koHcTaHTHl paBHOBecus (Kp) B ct.y. mis OB-peakuun

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

1) 10 2) 10", 3) 10" 4) 1078
31. A Eyp. B peakuuu HyS + MnOy4 + H* - S+ Mn"+ H,O pasHo:

1) 1,337 B; 2) 1,677 B; 3) -1,337B
32. AEy, Bpeakuun 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 4UCIOo SJIEKTPOHOB, MEPeIaHHbIX 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,CrOy) siBnstietcst Hanbosiee 3G hekTHBHBIM
no otHomeHno K HCI ¢ nenpro momyuennst Cl,?

1) MnO,; 2) PbO,; 3) K,CrO4

36. Huciio 35eKTpOHOB N B CIISAYIOIIEH TOTypeakuy PaBHO:

2S05” + 6H" + ne = S,05” + 3H,0

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

37. O6111ee 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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