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BhICIIEero oOpa3zoBanus «MpKyTCKuil roCcyJapCTBEHHbIN YHUBEPCUTET IIyTel COOOIIEHUS»

(KpWXKT HUpI'VIIC)
YTBEPXJEHA
IPHKa3 U.0. peKTopa
ot «07» mrous 2021 r. Ne 80
b1.0.12 Xumusn

pabouyas mporpaMmma JUCHHUILIAHBI

CrnennanbHocThb — 23.05.05 CucreMbl o0ecieueHHst ABMKEHHS OE310B

Crenpanu3anus — DIEKTPOCHA0KEHHUE KEIE3HBIX JOPOT

KBanudukanus BeITyCKHUKA — HHXKEHEP MyTel coo0IIeHus

®dopma u cpok 00ydeHus — ouHas dhopma, S 1etT 00ydeHus; 3a0uHas popma, 6 et oOydeHus
Kadenpa-pazpadborunk nmporpamMmmsl — OOmenpodecCuoHAIbHBIC AUCITUTLINHBI

OO11ast TpyI0EMKOCTb B 3.€. — 3
Yacos mo yueoHomy miany (YII) — 108

DopMBbI IPOMEKYTOYHOM aTTECTAIMHA B CEMECTPax/Ha Kypcax
oyHasi popma oOydeHus: FK3aMeH — | cemecTp
3a0uyHasi popMa 0OydYeHHs: IK3aMeH — 1 Kypc

OuHas (popma o0ydyeHns PacnpenejieHne 4acoB JHCIMILIMHBI 110 ceMecTpaM

Cemectp 1
HTtoro
Uncno HeJienb B CEMeCTpe 17
Bup 3anstui Yacos no VII Yacos no YII
AyauTopHasi KOHTAKTHAsi padoTa 1Mo BHIAM 51 51
y4eOHbIX 3aHATHI
— JICKITUH 17 17
— IIpaKkTHYECKue (CEeMHHAPCKHE) - -
— 1a00paTOpHBIE 34 34
CamocTosiTesibHasi padoTa 21 21
IK3aMeH 36 36
Hroro 108 108

3aouHas ¢opma o0yueHHs PacnpeniesieHue 4acoB JUCHHUILIMHBI IO KypcaM

Kypc 1 Hroro
Bup zansarun Yacos no YII Yacos no YII

AyauTOopHasi KOHTaKTHasi padoTa 1o BUAaM 12 12
Y4eOHBbIX 3aHITHI
— JIEKIIANA 6 6
— IIpaKTHYECKHe (CEeMUHAPCKUE) - -
— 1abopaTOpHBIE 6 6
CamocTosiTe1bHasi padoTa 78 78
JK3aMeH 18 18

HTtoro 108 108
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Pabouas mporpamMma JUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepaTbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO O0pa30BaHMs — CHELHUAIUTET IO
cnenuanbHocT 23.05.05 «CucreMbl obecieueHus: JBUKEHUS TI0€3/10B», YTBEPKIEHHBIM IIPUKA30M
Muno6puayku Poccun ot 27.03.2018 1. Ne 218.

ITporpamMmy coctaBui(n):
CT. npenogaBaTesb H.A. I'ypkoB

KaHJ. TEXH. HayK, JOLIEHT A.P. Xpuctuauu

Pabouas mporpamma paccMoTpeHa U 0Jj00peHa JIJIsl KCTIONIb30BaHUs B YUeOHOM Iporiecce Ha
3acenanuu kadeapsl «O0menpodeccuoHanbHbIC TUCIUATITUHBI), TPOTOKOJ OT «13» Mas 2021 1. Ne 9

3aB. kadenpoii, KaH. pu3.-MaT. HAyK, TOICHT K.M. Mopos

COT'JTACOBAHO
Kagenpa «Cuctemsl obecrieueHus IBUKEHUS MOE3]I0BY, MPOTOKOI OT «29» mapra 2021 1. Ne 8.

3aB. kadenpoii, KaH/. TEXH. HAyK, TOIEHT 0O.B. Konmakos



1 EJIA Y 3AJAYM M COUATIIVHDI

1.1 He.]'lﬂ npenogaBaHus TUCHUIIIHHBI

1 dopmupoBaHHe HAYYHOTO MUPOBO33PEHUS;

OBJIaIIeHI/IC TECOPETUICCKNMHU OCHOBAMH U IPAKTUICCKUMH HABBIKAMU 110 IPUMEHECHUIO XUMHNYICCKUX
METOOOB M IMOAXOJ0B IJIA YCIEIITHOI'O YCBOCHHUS OTUCTUIIIINH HpO(i)CCCHOHaHLHOﬁ HarpaBJICHHOCTH.

1.2 3apaum AMCHHIIIHHBI

YCTAHOBJICHHUE B3aWMMOCBA3H MEXAY CTPOCHUEM BEIIECTBA U €T0 XUMHUICCKUMHU CBOICTBaAMH

N3YYCHHC OCHOBHBIX XUMHYICCKUX MMPOLECCOB, BOBMOXKHOCTH M HAIIPABJICHHUSA UX MIPOTCKAHU S

OBJIaJIcHHE HABBIKAMH PAcYETOB C HCIIOJIb30BAHHEM OCHOBHBIX IOHATHH M 3aKOHOB XHUMHU U pabOTHI C
nabopaTopHEIM 000pyIOBaHUEM

Bl W (N

(hopMHpOBaHHE HAYYHOTO MBIIIICHUS

1.3 Iesib BocHUTaHKS M 321241 BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

| IIpodeccuoHaIBLHO-TPYI0BOE BOCIUTAHHE 00YYAIOLIHXCS

Lens mpodeccnoHaTBHO-TPYI0BOTO — (OPMHUPOBAHIE Y 00YUAIOIIUXCS 0CO3HAHHOM MPo(ecCHOHANIEHON OpHUEHTAIINH,
NOHMMAaHHS OOIIECTBEHHOIO CMbICIA TPYAA M 3HAYUMOCTH €ro Ui ce0sl IMYHO, OTBETCTBEHHOTO, CO3HATEIBHOIO H
TBOPYECKOTO OTHOLIEHHS K OyIyIlei NesTenbHOCTH, NPO(eCCHOHAIBHON ITHKH, CIIOCOOHOCTH NPEIBUACTh H3MEHEHHUS,
KOTOpble MOTYT BO3HUKHYTh B HPO()ECCHOHAIBHOW IEATENEHOCTH, W yYMCHUIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JIaHHBIX YCIIOBUSX TPY.a.

Ilenb BoCIIUTaHUS AOCTUTAETCS 110 MEPE PELICHUS B €IMHCTBE CIEAYIOUINX 3a/1a4:

— (popmupoBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIMTaHHE YECTH, FOPJOCTH, JIIOOBH K NMPOQECCHH, CO3HATEIHFHOI0 OTHOLICHUS K NPO(ECCHOHATBLHOMY JAOJTY,
MOHMMAaeMOMY KaK JIMYHAsi OTBETCTBEHHOCTh M 00513aHHOCTD;

— (popmMupOBaHKE NICHXOIOTUH MPO(ecCHOHANA,;

— (opmupoBanue MpodhecCHOHATBHON KYIbTYpPbI, STUKH MPOHECCHOHATBHOTO OOLICHUS;

— (hopMHpPOBaHUE CONMATBHOM KOMIIETEHTHOCTH U APYTHE 33/1a4M, CBA3aHHBIE C HMHDKEM NPO(ECCHu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTPACIH

| JK0JIOrMYecKoe BOCIIUTAHNE 00yYAOIIUXCH |

Ilens HKOIOTHYECKOTO BOCHIUTAHUS — (OPMUPOBAHHE OTBETCTBEHHOTO OTHOIICHHS K OKpYXKaloLIeH cpeie, KOTopoe
cTpouTcs Ha 6a3e SKOJOTMIECKOTO CO3HAHMS, YTO MpEAnoiaraeT coOmoaeHNe HPaBCTBEHHBIX U MPABOBBIX MPUHIUIIOB
MIPUPOJIOTIONB30BAHNS M TPOMAraHxy HAeH ero ONTHMM3AINM, AKTUBHYIO NEATCNBHOCTh IO M3YYCHHIO M OXpaHe
TIPUPOJIBL.

Lenp mocTuraeTcs Mo Mepe pelieHus B €IMHCTBE CISAYIOIINX 3a1a4:

— Pa3BUTHE PKOJIOTHUECKOTO CO3HAHUS U YCTOHYMBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— ¢opMupoBaHHE YMEHUI W HABBIKOB Pa3yMHOTO MPUPOJONOIB30BAHMS, HETEPIIUMOTO OTHOIICHHUS K JEHCTBHSM,
MIPUHOCSIINM BpPE]] 3KOJIOTHH;

— MpUOOpPETEHHNE OMBITA YKOJIOTO-HAPABICHHON JAESITETbHOCTH;

— CTaHOBJIIEHUE M Pa3BUTHE Yy OOYYAIOIIUXCS DKOJOTUYECKOW KYIbTYPHI, OEPEKHOTO OTHOILIEHHUS K POJHOU 3emiie,
TIPUPOIHEIM OoratcTBaMm Poccnu m Mupa, TOHUMaHUE BIUSHHS COIUATFHO-3KOHOMHYECKUX IPOIIECCOB HAa COCTOSHUEC
MIPUPOAHON U COLMANILHOM Cpelbl;

— (opMHpOBaHUE Y OOYJAFOUIUXCS IKOJIOTHICCKON KapTHUHBI MHpa, Pa3BUTHE y HUX CTPEMIICHUS Oepedb W OXPaHSITh
MIPUPOLY;

— pa3BHUTHE YKOJOTHYECKOTO CO3HAHHUS, MUPOBO33PCHHUS M YCTOMYHUBOTO YKOJIOTHYECKOTO OBEACHHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

2.1 TpeGoBaHusl K NIpeIBAPUTEIbLHOI NOATOTOBKE 00y4alolIerocs

1 | 3HaHMs IIKOJBHOTO Kypca XUMHUHU, MATEMATHKH, (DU3HKH.

2.2 lIﬂClll/ll'lJ'll/[Hl)l U NMPAKTUKH, TJH KOTOPbIX U3YUCHHUE JAHHOM AUCIHMIINHBI
HeOﬁXO)]PIMO KaK npeamecTrByrouiee

Bb1.0.07 Maremarnka

b1.0.11 dusuka

b1.0.13 Maremarndeckoe MOJCIIMPOBAHNE CUCTEM U MPOIECCOB

b1.0.14  MmxeHepHas 5KOJIOTHUS

b1.0.32  DnekTpoTexXHHYECKOE MaTepPHAJIOBEICHNE

B51.0.33  OcCHOBBI TEXHUYECKON THATHOCTHKHU

N (NN | B [W N —

B3.01(Z1) BeimosHeHNE BHITYCKHOM KBAIM(UKAIIOHHON paboThI

3IIJIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI




OIIK-1: Crocoben peuiaTh NHKCHCPHBIC 3a/1a4U B HpO(I)CCCHOHaHLHOﬁ JACATCIBbHOCTU C UCIIOJIb30BAHUECM MCTO/10B

€CTECTBCHHBIX HAYK, MATEMATHYCCKOT'0 aHAJIM3a U MOACIINPOBAHU L

3HaTh

OCHOBHBIE 3aKOHBI XMMHUH, OCHOBHbIC KJIaCChl HEOPTaHNIECKUX COCIMHEHUH, OCHOBBI CTPOCHHMS
BEIIECTBA, OCHOBHBIC 3aKOHOMEPHOCTH XMMHYECKHX ITPOIIECCOB, CBOMCTBA PACTBOPOB,
IEKTPOXUMHUUYECKHE TIPOIIECCH B PACTBOPAX U paciulaBax, IPUINHBI KOPPO3HOHHBIX
MIPOILIECCOB U CIIOCOOBI 3aIIUTHl METAUIOB OT KOPPO3HUH

YMmerh

OTIPEIETISTh IPUHAAIECKHOCTh BEIECTBAa K OCHOBHBIM KJIacCaM HEOPTaHUIECKUX COCTUHEHUM;
COCTaBIISITh XUMHUYECKHE (DOPMYJIIBI BELIECTB, yPABHEHHUS XUMHIECKUX PEaKIUi U IPOU3BOIUTH
pacdeTs 10 HUM; OIIPEAETATH TEIIOBOH 3(h(heKT mpomeccoB, BO3SMOXKHOCTh IPOTEKAHUS
XMMHYECKUX PEeaKIIii; 0XapaKTepPHU30BbIBATh COCTOSHIE U MIOBEICHUE BEIIECTBA B BOJHOM
pacTBope

Baagernb

TEOPETHUECKUMH OCHOBAMH XHUMHUYECKOH HayKH; CIIOCOOaMU MPOBECHUS PACIETOB 110
XMMHUYECKUM (OPMYJIaM B yPaBHEHMSAM PEAKIUH; HABBIKAMU ITPOBEICHNS KaUECTBCHHBIX
OTIBITOB, PACKPBIBAIOIUX CBOMCTBA OT/AENBHBIX BEIECTB; HABBIKAMU MPOBEICHHUS XUMHUYECKOTO
9KCIEpUMEHTa

OIIK-1.3 3HaeT OCHOBHBIE IMOHATHS M 3aKOHBI XUMUH, CITIOCOOEH OOBACHATH CYITHOCTh XUMHUYECKHX SIBICHIH 1

mponeccoB

OCHOBHBIC 3aKOHbI XUMHH, OCHOBHBIC KJIACChl HCOPTAHUYICCKUX COGHHHGHHﬁ, OCHOBBI CTPOCHUSL
BCLICCTBA, OCHOBHBIC 3aKOHOMCPHOCTH XUMHUYICCKUX TPOLECCOB, CBOICTBa PacTBOPOB,

3uare 3JIEKTPOXUMHUYECKUE TPOLIECCH B PACTBOPAX U PaCIUIaBax, IPUYUHBI KOPPO3UOHHBIX
MIPOIIECCOB U CIIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3HU
ONPENENATh MPUHAIJIECKHOCTD BELLIECTBA K OCHOBHBIM KJIACCaM HEOPIaHUYECKUX COEAUHEHUN;
v COCTaBJIATH XUMHUYECKHE (POPMYITBI BEMIECTB, YPAaBHEHISI XUMHICCKUX PEAKIIIA U IIPOU3BOIUTH
mere pacueTsl I0 HAM; OTIPEeIIATh TeIUIOBOH 3(p(eKT mporeccoB, BO3IMOKHOCTh MPOTEKAHUS
XMMHYECKHUX peaKIuii; 0XapaKTepHU30BBIBATh COCTOSIHUE U TIOBEACHUE BEIIECTBA B BOJHOM
pacTBope
TEOPETHYECKUMH OCHOBAMH XMMHYECKOH HayKH; CIIOCOOaMU MPOBEJICHUS PacyeToB 110
Baaners XUMHUUYECKUM (OpMYJIaM M ypaBHEHHUSM PEaKLii; HABBIKAMU ITPOBEJICHUS KaYeCTBEHHBIX
OTIBITOB, PACKPBIBAIOIIMX CBOWCTBA OT/IENBHBIX BEIECTB; HABBIKAMHU MIPOBEACHUS XUMHYECKOTO
9KCIEepUMEHTa
4 CTPYKTYPA U COAEP KAHUE JUCIHHUITJIMHBbI
QOunas popma 3aounas gopma *Kox
Kon HaumenoBaHnue pasaesios, TeM Ce- Yacel Kype/ Yacsl HHIMKATOpa
1 BH0B paGoThl mectp | Jlek | IIp | Jlag | CP zi[c; Jlex| Ip |JIa6| CP ig;ﬁtﬁi‘;‘;ﬁ
10 Pasnen 1. OCHOBHBIE 3aKOHBI U 1 1 OIK 13
NOHSATHUS XUMHH
OcHoBHbIE 3aKOHBI XUMUU. ['a30BbIE OIIK 1.3
1.1 1 2 1 1 1 4
3aKOHbI
CrpoeHue aToMa U MEPUOAUYECKUE 1 OIIK 1.3
1.2 |cBoiictBa snementoB. Crpoenue| 1 2 1 1 4
BeecTna. [lepuonnueckuii 3aKo0H
13 CTp?eHHe aToMa M NEPHOJMYECKHE| ) | 1 | 4 OIIK 1.3
CBOMCTBA 3JIEMEHTOB.
1.4 OKBHUBAJIEHT M MOJIIpHas Macca 1 1 1 1 OIIK 1.3
SKBHBAJCHTA
OcHOBHBIE XapaKTePUCTHKH 1 OIIK 1.3
15 9JIEMECHTOB. Bmapl  XmMHYECKOH 1 1 1
CBS3H pa3IMYHBIX ~ THMHax
COEIMHEHU.
CriocoOmr BbIpaKEHUS 1 OIIK 1.3
1.6 |KOHICHTpaumu pacTBOpoB.| | |
KomnuratusHsie CBOMCTBA
PacTBOpOB.
Teopus 3IEKTPOIUTUYECKOH 1 OIIK 1.3
1.7 |mucconmanuu. Bonopoansnit| 1 1 1 4
rnokasareib. ['uaponaus conei.
1.8 HpI/IFOTOFJ'IeHI/IC pacTBopoB| 4 1 1 1 4 OIIK 1.3
3a/1aHHOM KOHUEHTpaluu




1.9 |OmpeneneHue »eCTKOCTH BOABI 1 4 1 1 1

OIIK 1.3

1.10 ONEeKTPOIUTHYECKAS] AUCCOLUALIUS. 1
"~ |Peakuuu B pacTBOpax 3JI€KTPOIUTOB.

OIIK 1.3

XapakTepHCTHKA CPEIbl PacTBOPOB. 1
I'npponus coneil.

OIIK 1.3

2.0 |Pa3nmeu 2. CTpoeHHe BellecTBa 1 1

OIIK 1.3

OHTpomnus, SHEPTHs I'u66ca,
HaIpaBJICHHOCTh XUMHYECKHX
TIPOIIECCOB. 3aKoHBI
TEPMOIMHAMHUKH.

2.1

OIIK 1.3

2.2 |DHepreTka XUMHIECKUX PEaKIU. 1 1 1 1

OIIK 1.3

Kunernka XUMHMYECKHUX peakIuil.
KaranuzaTopsl. XUMHYECKOE 1
paBHOBecHe i METObI ero
CMEIICHHUS.

23

OIIK 1.3

2.4 |CxopocTb XUMHUECKUX peakLuil. 1 4 0,5 1 1

OIIK 1.3

Paznen 3. OcHoBHBIE
3.0 |3akoHOMepHOCTH nporexanusi| 1 1
XHMHUYECKHX MPOLECCOB

OIIK 1.3

31 OKHUCITUTETFHO-BOCCTAHOBUTEIBHBIC 1 ! 1 1
" |peaxium.

OIIK 1.3

DNEKTPOXUMHUUYECKUE TIPOIECCHl B
rajabBaHHYECKUX 3JICMEHTAaX.
3.2 |l'anpBanm4ecKue 3JIEMEHTHI,| 1 1 1 1 1
AKKyMYJISITOPBI, HCIOJH30BAHHE Ha
JKEJIC3HOJOPOKHOM TPAHCIIOPTE.

OIIK 1.3

DNEeKTPOIU3. Kartonnoe
BOCCTAHOBJICHHUE u aHO/IHOE
OKHCIICHHE. DJeKTposu3 c
aKTUBHBIM W HMHEPTHBIM aHOJOM.
3akonsl Papanes. Brixox mo Toky.
IIpumeHeHue neKTponnsa.

33

OIIK 1.3

DNEeKTPOXMMHUYECKHE MpPOLECCHl B
3.4 |raspBaHMYECKUX OdJeMeHTax Impu| 1 4 0,5 1
IIEKTPOJIH3E.

OIIK 1.3

Kopposus meTanminoB u 3amura OT
KOppO3HUH

3.5

OIIK 1.3

TonnuBHbIe 351eMeHTHI. BoopoiHas
3.6 |»nepreruka. Ilponeccsl koppo3uu u| 1 1 1
MeTOJI6I OOPBOBI ¢ KOppPO3HEH.

OIIK 1.3

4.0 |Pa3mea 4. XuMn4ecKkme CUCTEMBI 1 1

OIIK 1.3

CBolicTBAa Ba)XKHEHMIINX  KJIACCOB
OpTaHUYEeCKHUX COEIMHEHNH,
4.1 |ocobeHHOCTH CTpOEHUS W CBOWCTBa| | 1 0,5 1 1
pactpocTpaHEHHBIX

BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

OIIK 1.3

Pa3gen 5. DaekTpoxuMuyeckue
CHCTEMBI

5.0

OIIK 1.3

Posnb xumuu B oxpaHe okpyxaromien
CpEeJIBL.

5.1

OIIK 1.3

Bremomnenne x/p Nel «Obmas u
HCOPraHn4ycCcKasd XuMus»

54

36

OIIK 1.3

Htoro (6e3 gacoB Ha MPOMENKYTOUHYIO

1 17 34 21 1 6 6
aTTECTaIUIO)

78

OIIK 1.3

ITpomexxyTouHas aTTecTanus - 9K3aMeH 1 36 1

18

OIIK 1.3

5 ®OHI OHNEHOYHbBIX CPEACTB JJIsA ITPOBEJIEHUSA

TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXYTOYHOHN

ATTECTAIMHU OBYYAIOIIUXCA ITO JMCIHHUIIJIMHE

@DOoH/T OLIEHOYHBIX CPEACTB AJIS MPOBEACHHS TEKYIIIETO KOHTPOJIS YCIIEBaEMOCTH M IPOMEKYTOYHOH aTTECTAIUH I10
JUCHUIUIMHE: odopMileH B Bue mpuioxenns Ne 1 k pabouei mporpaMMe AUCIUILIMHEI ¥ Pa3MELICH B AJICKTPOHHOM
nH}popMannoHHO-00pa3oBaTebHOH cpene Y HUBEpCUTETa, JOCTYITHOW 00ydaromeMycst 4epes ero JMYHbIA KaOuHeT




6 YHEBHO-METOANYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE

T CIATITAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas TUTEpaTypa

ABTOpEI U31aTenseTBo Kos-0 5.
COCTaBI/ITezII/I 3armaBue S — ’ B Oubmmorexe/
100% onmaifn
6.1.1.1 | HJL I'muaka | O6mas xumus [Teker] : yue6. mocobue mist BY3os | M : KHOPVYC, 84
2016
6.1.1.2 H.B. Oomrast xumus [Teker] : yueb. mis BY308 M.: Axagemus, 133
Koposun 2014
6.1.2. lonoTHUTeIbHAS JIUTEpPaTypa
ABTOpBHI, 3ariaBue WznarenscTBO, rof Kon-Bo 3k3.
COCTaBUTEIU
6.1.2.1 . B.
AduHoreHo
Ba, A. B. XuMusl : y4eOHMK W TPAKTHUKYM IS CPEMIHETO |\ ma - [Opair, '
babkos, B. | mpodeccuonanbsHOro oopa3zoBaHus. [DIEKTPOHHbBIN 2020 100 % online
A. TlomkoB ; | pecypc] - https://urait.ru/bcode/452856
pexn. T. B.
MapTtsiHOBa
6.1.2.1 T.B.
MapTsiHOBa,
n. B.
ApTtaMoHOBa
,E.B.
l'onyHOB ;
oJt 061ue1:1 Xumust yqve6H1/n< W TIPAKTHKYM JUIA BY3OB. | o 0 . fOpaiir, ‘
penakiueit | [DIeKTPOHHBIH pecypc] - 2022 100 % online
T.B. https://urait.ru/bcode/489453
MapTbIHOBO
i,
PEIeH3EeHTHI
: H. B. 3bIK,
nr.
l'opuues
6.1.3. Metoauueckue pa3padoTKu
ABTODBI, 3arnaBue H3znarenscTBO, TOI Kon-Bo 3k3.
COCTaBUTEIN
6.1.3.2 H. A. XuMus : METOIMYECKUE MaTEPUAIIbl U YKa3aHHUS 110 Kpacnosipcek : 100 % online
PoerxoB M3y4eHUIO aucuMIuiMHbl  uis  oOywarommxcs | KpWKT UpI'VIIC,
cnenuanbHocTH 23.05.05 Cucremsl oGecriedeHus 2023
JIBMOKECHUS OE3/I0B. URL:
http://irbis.krsk.irgups.ru/web/index. php"LNG &C
21COM=S&I121DBN=IBIS&P21DBN=IBIS&S21F
MT=fullwebr&S21ALL=%28%3C%2E%3EI%3D
54%2F%D0%A0%2093%2D663320980%3C%2E
%3E%29&7211D=&S21SRW=AVHEAD&S21SR
D=DOWN&S21STN=1&S21REF=3&S21CNR=20
6.1.3.3 A.P. XuMus : METOUYECKUE MaTepUallbl U YKa3aHUs 110 Kpacnospck : 100 % online
XpUCTHHWY | U3yYEHUIO  OUCLMIUIMHBI i oOywaromuxcs | KpHDKT UpI'VIIC,
cnennanbHOcTH 23.05.05 Cucremsl olecriedeHus 2023
JIBHOKEHUS HOE3/I0B. URL:
http://irbis.krsk.irgups.ru/web/index. php"LNG &C
21COM=S&I121DBN=IBIS&P21DBN=IBIS&S21F
MT=fullwebr&S21ALL=%28%3C%2E%3EI%3D
54%2F%D0%A5%2093%2D478386463%3C%2E
%3E%29&7211D=&S21SRW=AVHEAD&S21SR
D=DOWN&S21STN=1&S21REF=3&S21CNR=20
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http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2093%2D663320980%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20.%20
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2093%2D663320980%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20.%20
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http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A5%2093%2D478386463%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20.%20
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http://irbis.krsk.irgups.ru/web/index.php?LNG=&C21COM=S&I21DBN=IBIS&P21DBN=IBIS&S21FMT=fullwebr&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A5%2093%2D478386463%3C%2E%3E%29&Z21ID=&S21SRW=AVHEAD&S21SRD=DOWN&S21STN=1&S21REF=3&S21CNR=20.%20

6.2 Pecypchl HHGOPMALIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTu «HTEepHET»

Onekrponnas oubnmorexa KpXKT UpI VIIC : caiitr. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/ .
— Pexum noctyna: nocne aBropuzalvu. — TeKCT: 371€KTPOHHBIN.

6.2.1

OnexrponHas oudbnmoteka «Y ML XK T» : anekrporHO-0nONmnoTewnas cucrema : caitr / ®I'BY [T10
6.2.2 «Y4eOHO-MEeTOINIEeCKHH IICHTP 10 00pa30BaHMUIO HA JKEIE3HOAOPOKHOM TpaHcmopTey. — Mocksa, 2013
— . — URL: http://umczdt.ru/books/. — Pexxum moctyna: no noamucke. — TeKCT: AIeKTPOHHBIN.

Znanium.com : 3IEKTPOHHO-O0nOmmoTeunas cucrema : caiit / OO0 «3HAHUYM». — Mocksa. 2011 —

6.2.3 2020. — URL: http://new.znanium.com . — Pesknm moctyna : mo moamucke. — TeKCT: 3JeKTPOHHBIN.

OopasoBarenpHas mwiatdopma FOpaiT : anekrpoHHas 6nbnmoTeka : caiit / OO0 «IneKTpoHHOE
6.2.4 m3narenbeTBo FOpaitt». — Mocksa. — URL: https://urait.ru/. — Pexwm goctyma: mo moamnucke. — TeKkcT:
3JIEKTPOHHBIN.

Jlanb : snexTpoHHO-OMOIMOTeYHAas cucTeMa : caiit / M3garensctBo Jlans. — Cankr-IlerepOypr, 2011 — .

6.2.5 — URL: http://e.lanbook.com. — Pexxum noctymna : mo moamucke. — TeKCT: 3IEKTPOHHBIN.

ObC «YHuBepcuTeTckas OnbIMOTEKa OHIAWHY : 3JIeKTpoHHas oubimoteka : caiit / OO0 «lupexT-
6.2.6 Menuax». — Mocksa, 2001 — . — URL: //http://biblioclub.ru/. — Pesxum nocryna: no noamucke. — TekcT:
JJIEKTPOHHBIN.

HarronanpHast 3eKTpoHHas: OUOIHOTEKA © (peaepanbHbIi MPOCKT : cailT / MunucTepcTBo KyabTypsl
6.2.7 P®. — Mocksa, 2016 — . — URL: https://rusneb.ru/. — Pexxum gocryna: mo noanucke. — Tekcr:
3JIEKTPOHHBIN.

Poccuiickue xese3Hsie noporu : opuimanbheiii caiit / OAO «PXK». — Mocksa, 2003 — . — URL:

6.2.8 http://www.rzd.ru/. — TeKCT: 2JIEKTPOHHBIH.

KpacHosipckuii IeHTp Hay9HO-TeXHIIeckoi nHpopMmarmu 1 oudnrotek (KplIHTUB) : caiit. —
6.2.9 Kpacuosipck. — URL: http://denti.krw.rzd. — Peskxum moctyna : U3 moKamsHOH ceTH By3a. — TeKCT:
3JIEKTPOHHBIM.

6.3 IlporpammHoe o0ecnieyeHre 1 HHPOPMALMOHHBbIE CIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpaMmMHoe o0ecnieyeHue

Microsoft Windows VistaBusinessRussian, aBropu3anmosHsiii Homep muneHsuata 64787976Z22S1011,
6.3.1.1 HoMep numeH3uu 44799789. Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor
No2 ot 29.05.2014 — 100 munensuit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nuneH3uit).

6.3.2 Cnenuaau3upoBaHHOE IPOrPaMMHOe obecrieyeHHue

6.3.2.1 | e-Labs (BupTyanpHas aboparopus)

6.3.3 UndopmanuoHHbie cipaBoYHbIe CUCTEMbI

6.3.3.1 | He npenycMoTpeno

6.4 IlpaBoBble M HOPMATHBHbIE JOKYMEHTbI

6.4.1 | He npenycMoTpeno

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1 Kopmyca A, JI, T, H KpWKT UpI'VIIC Haxoasrcs no aapecy r. KpacHosipek, yn. Hoas 3aps, 1. 2 1

VYueOHble ayIUTOpUM Ui TPOBEACHHS 3aHATHI JICKIMOHHOTO THMA, 3aHATHUI CEMHHApCKOrO THIIA,
BBINIOJIHEHHS KYPCOBBIX PAa0OT, IPYIIOBBIX U MHAMBUAYAJIbHBIX KOHCYJIBTALUHA, TEKYIIEr0 KOHTPOJS U
) MIPOMEXXYTOYHOM aTTecTallli, YKOMILIEKTOBaHHbIC CIIEIHaIN3UPOBAHHON MeOelibl0 U TEeXHHUYECKUMHU
cpenctBaMu oOydeHHsT (HOYTOYK, MHPOEKTOp, JKpaH), CIy)KallUMU IS TIPEACTaBICHUS Y4eOHOH
uHpopMauuu OonpLIod aynuTopuu. sl IpOBeNeHUs 3aHATHH JEKIHOHHOTO THIA MMEKTCS y4eOHO-
HaTJISTHBIC TOcOOUS (TIpe3eHTAINH).

3 Jlexunonnast ayguropust JI-409, r. Kpacnosipck, yn. Hosas 3apst 1. 2 U.

[MoMemennst I CaMOCTOATENIBHOM PaOOTHI OOYYArOIIMXCSI OCHAICHBI KOMITBIOTEPHOW TEXHHKOM,
MOAKIIIOYEHHOW K HWH()OPMalMOHHO-TEIIEKOMMYHHKAIMOHHON cetn «MHTepHeT», M obecredeHsb!
JIOCTYIIOM B 3IIEKTPOHHYIO HH(pOpMaImoHHO-00pazoBaTenbHyto cpeny KpVKT UpI VIIC.

4 [Tomemnienns Al cCaMOCTOSTEIBHON PabOTHI 00yUJaAIOIINXCSA:

— YUTaJbHBIN 3a71 OMOJIHOTEKH,

— KOMITbIOTEpHBIE Kiacchl A-224, A-409, A-414, J1-203, JI-204, JI-214, J1-404, JI-410, H-204, H-207, T-
46, T-5.

5 TTomenenne s XxpaHeHUs ¥ MPOPUIAKTHIECKOTO 00CITy )KMBaHHs yaeOHOTro 06opynoBanust A-307.

8§ METOANYECKHE YKA3AHUA JIAA OBYYAIOIUXCA 11O
OCBOEHHIOJINCHUIIJINHBI

Bun
yeHok Opranuszanus yueOHOH JeSITENbHOCTH 00y4Jaromerocs
JIeATeNbHOC
TH
Texus Jlexrust (OT TaTHHCKOTO «lestion» — YTEHUE) — BUJ ayIHTOPHBIX y4eOHBIX 3aHﬂ1“HI>'I. Jlexmms: 3AKI/IBIBACT
OCHOBHl HAYYHBIX 3HAaHHI B CHCTEMATU3HPOBAHHOM, IIOCIENOBATENLHON, 0600LIEHHONH (OopME;
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PacKpbIBaeT COCTOSHHE M TIEPCIEKTHBBI Pa3BUTUSI COOTBETCTBYIOUIEH OONAacCTH HayKH M TEXHUKH;
KOHLICHTPUPYET BHUMaHHE OOYYarOIIMXCs Ha HauOOJee CIOXKHBIX, Y3JOBBIX BONPOCAX; CTHMYIHPYET
MIO3HABATEJbHYIO AKTUBHOCTh O0YJarOIUXCS.

Bo Bpems NEKIMOHHBIX 3aHATUI OOydYaromuiics MOJDKEH yMETh CKOHLEHTPHPOBATh BHHUMAHHE Ha
n3y4aeMbIX NMpoOieMax M BKIIOYUTH B PaOOTy BCE BHIBI MAMATH: CIOBECHYIO, 0Opa3Hyl0 M MOTOPHO-
JBHUTATENBHYIO. JJIs 3TOr0 BeCch MaTepHal, U3JIaraeMblil IIpenoaaBaTeIeM, 00ydaromeMycst HeOOX0aUMO
KOHCHEKTHPOBAaTh. B KOHCIEKT pPEKOMEHIyeTCS BBIIHCHIBATE ONIpENCNICHHs, (OPMYIHUPOBKH H
JI0Ka3aTeNNbCTBA TeOpeM, (POPMYJIBI U T.I1. Ha 1MoJIsix KOHCHEKTa ClleayeT IoMedaTh BOMPOCHL, BBIICIICHHBIC
oOydJaromuMmcst JJIsl KOHCYJIbTallMM C IpenojaBaTesieM. BBIBOABIL, IOMy4eHHbIE B Buae (opmyi,
PEKOMEHIyeTCsl B KOHCIEKTE IOAYEePKHBATh WM OOBOAWTH PaMKOW, YTOOBI JIydllle 3allOMHUHAJIUCH.
ITone3HO COCTaBUTH KPAaTKUI CIIPaBOYHUK, COJIEPKALIUI ONpeieNeHus BaXXHeHIINX NOHATUH 1 Haubosee
4acTo ymnorpediisieMble (GOpMYJbl AMCHMIUIMHBL K KaX[I0oW JEeKIuu cieayer pa3odparbh MaTepHal
npesLaymeit gexiun. M3yyas MaTepuan no yueOHUKY MM KOHCHEKTY JIGKLUH, CleAyeT NepexoauTh K
CIIEAYIOMIEMY BOIIPOCY TOJIBKO B TOM CiIydae, KOTZla XOpOIIO yCBOEH Hpensiaymmuii Bompoc. [Ipu stom
HEOOXOANMO BOCIIPOM3BOANTD HA OyMare Bce PacCysKACHHs, KaK IMEIOLINECs B yIeOHNKE MIIH KOHCIIEKTE,
TaKk W MPOMYLICHHBIE B CHIY HMX IPOCTOTHL. PsAI BOIPOCOB AMCHMIUIMHBI MOXKET OBITH BBIHECEH Ha
caMoCTOATENbHOE H3ydeHHe. Takoe 3anaHne TpeOyeT ONepaTHBHOTO BBHIIONHEHMS. B KOHCTIekTe neKkunit
HEOOXOANMO OCTaBUTH MECTO ISl OCBELICHUS YIIOMSHYTHIX BONPOCOB. OG03HAYNTH BOIPOCHI, TEPMHUHEL,
MaTepuall, KOTOPBHIH BBI3BIBAECT TPYAHOCTH, IIOMETHTh M IONBITAThCA HAWTH OTBET B PEKOMEHIYEMOH
nmutepatype. Ecnmm  camocrosTenbHO He yIaeTcs pa3o0parbCsi B Marepualie, TO HE00X0IUMO
c(hopMyIHPOBaTh BOIIPOC U 33]aTh MPEIOJaBaTeII0 HA KOHCYJIBTAIMH, HA IPAKTUYECKOM 3aHATHH

JlabopaTtop
HBbIC
3aHATHUA

Lenpto nabopaTOpHBIX 3aHSATHH BBICTYIAET OOECIEUEHHE MOHMMAaHHS TEOPETHYECKOTO Marepuaia
y4eOHOro Kypca M ero BKJIIOYCHHE B CHUCTEMY 3HAHMH CTYACHTOB, ()OPMUpPOBAHHE ONEpALMOHAIBHOM
KOMITOHEHTBI TOTOBHOCTH CIIEIMAJINCTa, PAa3BUTUE PA3IMYHBIX COCTABJIAIOUIMX €ro NpoecCHOHaIbHOM
KoMIeTeHTHOCTU. OCHOBOI 1a00paTOPHOTO MPAKTHKYMa BBICTYNAIOT TUIIOBBIE 33/1a4l, KOTOPBIE TOJDKEH

YMETb pemarts CHEUHAIICT B cBOEi IpodeCcCHOHANBHOM JIeSITEIIEHOCTH.
ITpoBenenue nabopaTopHO pabOTHI € LENBIO OCMBICICHUS HOBOTO y4eOHOTO MaTepHraa BKIIOYACT B ceOst
CIIeAYIOIIHE STaIbI:

- TIOCTAaHOBKY  TEMBl  3aHATHH W  ONpeleleHWe  [enu  J1labopaTopHOil  paboThI;
- OIIpeAeleHHE TOpAIKa MpPOBEACHUS TabOpaTOpHOW pabOTBl WM OTAEIBHBIX €€ JTaloB;
- HEMOCPEACTBEHHOE BBITIOJHEHHE Ja0OPaTOpPHON PabOThI CTyJCHTAaMHM W KOHTPOJb IPEToaaBaTels 3a

XO0/I0M 3aHATHI u co0uroieHreM TEXHUKH Oe3omacHoOCTH;
- TO/BEACHHE WTOrOB J1abopaTopHOH paboThl W (OPMYJHPOBAHME OCHOBHBIX  BBIBOJIOB;
- 3aIuTa n1abopaTopHOH PaboTEL

Ha nepBoM 3aHsATHH IpeTojaBaTelb 3HAKOMUT CTY/ICHTOB C OOIIMMH IIpaBHIaMHU PabOThI B J1a00PATOPUH
/ KOMIIBIOTEpPHOM KJIacce, TEXHUKOH 0€30MIaCHOCTH U CTPYKTYpOi odopMIleHHUs J1IabOpaTOpHOH pabOTHL.
3HAaKOMHUT CTyJIEHTa C MpOLENYPOH 3amuThl padoThl, oOpam@aer BHUMAaHHE CTyJEHTa Ha TO, 4TO
odopMIIeHHas: paboTa OJDKHA 3aBepIIaThes popMUpoBaHHEM OHOINOTpadUIecKOTO CITHUCKA.

CamocTosT
elIbHas
pabota

Llenpto camoCTOSTENILHOM pabOTHl  SIBISIETCSl  OBNaJeHHWE (yHIaMEHTANBHBIMM 3HaHUSMH,

podeCCHOHANBHBIMY, 3HAHUSIMU, YMEHHSIMH W HaBBIKAMH, OITBITOM TBOPYECKOH M HMCCIIE0BATEILCKOM
JEATeIbHOCTH TI0 HAaNpaBIeHHIO IOAroToBKH. CamocTosiTenbHas paboTa CIOCOOCTBYET Pa3BHTHIO
CaMOCTOSTENIbHOCTH, OTBETCTBEHHOCTH W OPIaHM30BaHHOCTH, TBOPYECKOTO IIOJX0/a K PELICHHIO
po6eM yuaeOHOTO U TPO(PECCHOHATBHOTO YPOBHSL.
OCHOBHO# ()OPMOIi CAMOCTOSITEIILHON PaOOTHI SABJIAETCS U3y4YeHHE YUeOHOro MaTeprualia JUCIUIIIMHBI 110
KOHCIIEKTY JIEKIIUH, C TPUBICYCHHEM PEKOMEHJOBAaHHOU nuTepaTypsl. st paboTel ¢ JmTepaTypoit
HCTIONB3YIOTCS B OMONMMOTEYHBIN an(aBUTHBIM M CHCTEMAaTHYECKUH KaTaJloTH, a TaK jK€ PEeCypChl CETH
Wntepner. M3ydas maTepuai no y4eOHUKY, clIeIyeT IepexoIuTh K CIEAYIOIIEeMY BOIIPOCY TONBKO ITOCIIe
MIOJTHOTO YSICHEHHSI Tpe b Iyiero. Eciu B mporecce caMocToATeNsHON paboTh Haf H3ydeHHEM yueOHOTOo
MaTepuaja BO3HHMKAOT BONPOCH HEOOXOMUMO OOpaTUThCS K MPEToAaBaTeN0 Ul TONyYCHHS
pa3bsACHEHUH.

DK3aMeH

K sK3aMeHy Kak K IPOMEXYTOYHOH aTTecTally JIOMYCKAIOTCsl 00yJaronrecs, KOTOpbIe BBITOIHIIN
BCe TpeOOBAaHUS W STallbl TEKYIETo KOHTpoJs. HemocpencTBeHHas MOJAroToBKa K MPOMEXKYTOYHOM
aTTeCTalluK OCYLIECTBIIAETCS 110 BOIIPOCAM K 3K3aMEHY, BbLIaBAEMbIM BEIYILHM IIPENOAABATEIEM B CPOK
He MEHee YeM 3a MeCsIIl JI0 SK3aMEHAIMOHHOH ceccun. JK3aMeH IPOBOJUTCS B (POpME, YCTaHOBIEHHOM
Kagenpoii (ycTHO, MUCEMEHHO, B (hopme TecTupoBaHus). OueHKa 110 UToraM CAa4M SK3aMeHa (OTIMYHO,
XOpOUIO, YAOBIETBOPUTEIBHO, HEYAOBIETBOPUTEIBHO) BBHICTABIISECTCS B COOTBETCTBHH C KPUTEPUSIMU
OIICHUBAHMSA, OTIPEICIICHHBIMU B (oHAE orleHOUHBIX cpencTs ([Ipmmoxenne Ne 1 x paGoueit mporpamme
JIUCITUTUIAHEI).

Kommutekc yae6HO-MEeTOJUYECKNX MaTEPHAJIOB 110 BCEM BUAAM YIeOHOH AesITeIbHOCTH, ITPEIyCMOTPEHHBIM paboueit
MIPOTpaMMOl TUCHIHIUIMHEL, Pa3MEIICH B AJIEKTPOHHOHN MH(popMaImoHHO-00pa3zoBarenbHoil cpene KplKT UpI'VIIC,
JOCTYIHON oOywaromemycs 4epe3 ero JH4YHBINH KabmHeT M OnekTtpoHHyo Oumbmmorexy (35 KpMXT UpI'VIIC)
http://irbis.krsk.irgups.ru
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Ipunoxenne Ne 1 k paGoueil nporpamMmme 1o JUCHUIIMHE
b1.0.12 Xumus

®OH/I OHEHOYHBIX CPE/ICTB

JJISl IPOBEICHUS TeKYIIero KOHTPOJIS YCIIEBAeMOCTH
U MIPOMEKYTOYHOM ATTECTAIMHU MO0 AUCIUILIINHE
b1.0.12 Xumus



1. O01mme noJio:keHUst

@DOHJT OLEHOYHBIX CPEACTB SIBISETCS COCTABHOW YacThi0O HOPMATHBHO-METOAMYECKOTO
o0ecrieyeHns CUCTEMBI OIICHKH KayecTBa OCBOCHUS 00yUYarOMUMUCS 00pa30BaTeIbHON MPOTrPAMMBI.

@OHIBI OLIGHOYHBIX CPEACTB IpEeIHa3HAuYeHbl JJIs MCIOJNb30BaHMUS OOydYarolUMuUcs,
NPEnoIaBaTe MK, aJMUHUACTPAIIMe YHUBEPCUTETA, a TAaK K€ CTOPOHHHMHU OOpa30BaTEIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUS KayecTBa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbl U YPOBHSA
c(OpPMHPOBAHHOCTU KOMITETCHIIUN Y 00yYarOIUXCS.

B cootBercTBUU ¢ TpeOOBaHUSAMU JEHCTBYIONIETO 3aKOHOATENILCTBA B cpepe 0OpazoBaHus,
OlLIeHOYHBIE cpezcTBa npeacTasisitoTes B Buae @OC 11t mpoBeaeHs MPOMEXKYTOYHOM aTTecTaluu
oOydaromuxcsi 1m0 AUCHUIUIMHE (MOAYI0), pakTuke. C y4yeToM JIEHCTBYIOIIEro B YHUBEPCUTETE
[Tonoxenus o Qopmax, MNEPUOAUYHOCTH W TOPSAKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M
MIPOMEXKYTOUHOM aTTecTaluu oO0yvaromuxcs (Bbiciiee oOpazoBaHue — OakaiaBpuar, ClIeUAIUTET,
maructparypa), B cocraB ®OC s mpoBelleHUs MPOMEKYTOUHOW aTTECTAllMU IO JAUCIMILIUHE
(MOIyiI0), MpaKTUKE BKIIOYAIOTCS OLIEHOYHBIE CPEICTBA JJISi MPOBEACHHS TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTH O0YUaIOLIUXCSL.

3agauamu OOC gBistroTC:

— OLIEHKA JOCTHKEHHHM 00y4aroIMXCsl B MPOLIECCe U3YUEHUS NUCLUUIUIMHBI (MOAYIIS) WIH
MIPOXOXKICHHUSI TPAKTUKH;

— oOecriedeHHEe  COOTBETCTBHSI  PE3yJbTaTOB  OOy4YeHHs  3agayaM  OyayIiei
npoeCCHOHATBPHON JESITEIBHOCTH Yepe3 COBEPUICHCTBOBAHWE TPAJUIMOHHBIX W BHEIPEHUE
WHHOBAIIMOHHBIX METOJOB 00y4YeHHs B 00pa30BaTeIbHBIN POIIECC;

— CaMOIIOATOTOBKA M CAMOKOHTPOJTb O0YYAIOIINXCS B IpoLiecce 00yueHMsI.

@DOH/JI OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIFOUEBBIX MPHUHIIMIIOB OICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMH HCIHOJB3YETCS TPEXypOBHEBas
CUCTEMA:

— MUHUMAJbHBIN YPOBEHb OCBOEHUS, 0053aTeBHBIN JJIsI BCEX 00YYAIOIIMXCS MO 3aBEPIICHUIO
ocBoenust OITOIT; naet obiiee npeacTaBiIeHUE O BUJIE EATETLHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKLIMOHUPOBAHUS 00BEKTOB MPO(ECCHOHATBHON e TeIbHOCTH, METOJIOB M aJITOPUTMOB PEIICHUS
NPaKTUYECKHX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOEHHUS, MPEBBIIICHHE MHHHMMAIbHBIX  XapaKTEPUCTUK
c(OPMHPOBAHHOCTH  KOMITETCHIIMH; TIO3BOJIIET  peIlaTh THUIIOBBIE  3a/a4d, TNPUHUMAThH
npodecCHOHANbHBIE W YIPABICHYECKUE PEIICHHs] IO W3BECTHBIM airopuTMam, MpaBUiIaM U
METO/IUKAM;

— BBICOKHUH YPOBEHb OCBOEHHS, MAaKCHMalIbHO BO3MOKHAs BBIPAKEHHOCTh XapaKTEPHCTUK
KOMITETEHIIHIA; TTPE/IIoJIaraeT rOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a49H MTOBBIIIEHHON CII0KHOCTH,
HETHUIIOBBIE 3aJaul, MPUHUMATh NMPO(ECCHOHAIbHBIE M YIPABICHUYECKHUE PEIICHUS B YCIOBHSIX
HETIOJTHOM  OTIPENIENIEHHOCTH, TIPU  HEAOCTATOYHOM  JIOKyMEHTAJbHOM, HOPMAaTHBHOM U
METOANYECKOM O00ECTIEYEHHH.

2 [lepeyeHb KOMIIETEHIMI € YKa3aHUEM ITANOB UX (opMHpPOBaHKS B IpoLecce OCBOCHUS
o0pa3oBaTe/IbHOM NPOrPaMMBbl
Jucnunimza «XuMus» ydacTByeT B (GOpMUPOBAHUM KOMITETEHIIHI:

OIIK-1. CnocobeH pemiaTe MHXEHEpHbIE 3a7auyd B MPOQPECCHOHATBHON JEATENbHOCTU C
WCITOJIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOI0 aHAJIN3a U MOJEITUPOBAHMSL.

JucuuruinHa — «XUMHS»  yd4acTByeT B (OPMHPOBAHMM  HMHIMKATOpPAa  JOCTHIKEHHS
KOMIIETEHIINH:

OIIK-1.3. 3HaeT OCHOBHBIE MOHATHS M 3aKOHBI XUMHH, CIIOCOOEH OOBSCHATH CYIIHOCTbH
XUMHUYECKHX SIBJICHUM U IPOLIECCOB.



IIporpaMmMa KOHTPOJIbHO-OLIEHOYHBIX MEPONPUATHI o4Has ¢opma o0yueHust
Kon
HaumenoBanue WHJAKA HanmMenoBanue
KOHTPOIBHO- OGBEKT KOHTPOJIS Topa OIICHOYHOTO
Ne | Henens JIOCTHK
OLIEHOYHOT'O (moHsITHE/TEM/pa3 el U T.JI. TUCIHIUTHHBI) eris cpencTBa
MEpPOTIPUATHS commere | (POpPMa mpoBenenus)
HIMH
1 cemectp
3ammra
nabopaTopHO
Pasmen 1. OcHOBHEBIE 3aKOHBI U ITIOHATHS paTop
paboThI(yCTHO);
XUMHAN
B pamkax I1II:
Paznen 2. Ctpoenne BemecTBa
o OIIK | 3ammra
1 1-17 Texymuii koHTponb | Paznen 3. OcHOBHBIE 3aKOHOMEPHOCTH .
1.3 JTabopaTopHOU
MPOTEKAHUS XUMHUECKHUX MPOIIECCOB .
paboTsr;
Pazgen 4. Xumuueckue CUCTEMBI
TectupoBanue
Pazpen 5. D1eKTpOXUMHUYECKUE CUCTEMBI
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
Pazgen 1. OcHOBHBIE 3aKOHBI U TIOHSATHUS
XUMHHU CobecenoBanue
[Ipomexxyrounas | Pazgen 2. CtpoeHue BemecTa OIK (ycTHO);
2 17 aTTecTalus — Paspen 3. OcHOBHBIE 3aKOHOMEPHOCTH 13 TectupoBanue
9K3aMeH MIPOTEKAHNS XUMUIECKUX MPOIIECCOB ) (KOMITBIOTEpHBIE
Paznen 4. XuMuueckue CUCTEMBI TEXHOJIOTHH)
Paspen 5. DnekTpoXUMHYECKUE CUCTEMBI
HporpaMMa KOHTPOJBHO-0ICHOYHBIX MeponpnﬂTnﬁ 3a Nepuoa u3yueHust
JTUCHUILINHBI
HaumenoBanue Kon
OOBEKT KOHTPOJIS HaumenoBanwue
KOHTPOJBbHO- HHMKATOpa
Ne | Henens (ToHsiTHE/TEeM/pa3aen u T.J. OIICHOYHOT'O CPE/ICTBA
OIICHOYHOTO JOCTIDKEHUS %
JVICTIUTUTAHBI) (popma mpoBeneHm™)
MEPOTPHUSATHS KOMIETCHITNH
1 kypc
Paznen 1. OcHOBHBIE 3aKOHBI U
TOHATHUS XUMHU
Ortuer 1o
Pazgen 2. CtpoeHue BeriecTBa
ma00paTOPHBIM
Texymmii Pazpen 3. Ocuosmbie paboTaM (MMCHMEHHO);
1 2 yi 3aKOHOMEPHOCTH MPOTEKAHUS OIIK 1.3 ’
KOHTPOJIb TECTHPOBaHUE
XUMHUYECKHUX MPOIECCOB
(KOMIIBIOTEpHBIE
Paznen 4. Xumuueckne CUCTEMBI
TEXHOJIOTHH)
Paznen 5. DnexkrpoxuMuueckue
CHUCTEMBI
Paznen 1. OcHOBHBIE 3aKOHBI U
MOHSATHS XUMHUU
Paznen 2. CtpoeHue BemiecTa CobecenoBanue
IIpomexxyrounast | Paznmen 3. OcHOBHBIE (ycTHO)
19 18-20 aTTecTranus — 3aKOHOMEPHOCTH MPOTEKAHUS OIIK 1.3 TectupoBanue
9K3aMeH XUMHUYECKUX MPOLECCOB (KOMITBIOTEpHBIC
Pazgen 4. Xumuueckue cucTeMbl TEXHOJIOTHH)
Pazgen 5. DnexTpoxumMuyeckue
CHUCTEMBI

*<DopMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBIC

TCXHOJIOTHH.

2 Onucanue nokasaresjiel 1 KpUTEepHeB OLCHMBAHUSA KOMIIETEHIUH

Ha pa3jIMYHbIX 3Tanax ux ¢popmupoBanus. OnucaHue MKajJa OLeHUBAHUSA

KoHTponb KkadecTBa OCBOEHHS AMCHUIUIMHBI/IPOXOXKICHUS TPAKTHUKH BKJIIOYaeT B cedd
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH M TNPOMEXKYTOYHYH) aTTECTaluio0. TeKylmuid KOHTPOJIb
yCIIEBaEMOCTH M MPOMEKYTOUYHAsl aTTeCTalys 0OydYaIoIIMXCsl MPOBOJATCS B LENIAX yCTAaHOBJICHHUS




COOTBETCTBUS IOCTHKEHUHN 00YJAIOIIUXCS MTOATAMHBIM TPeOOBaHUSM 00pa30BaTEIBHOMN MPOTPAMMEBI
K pe3yibTaTamM oOy4eHus U (POPMHUPOBAHUS KOMIIECTEHITHH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydwaromuxcs. 3ajaya TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISIpHOE
yIpaBieHUE YIeOHOU NeATEIEHOCTHIO O0yJarONINXCsl HA OCHOBE OOpATHOMW CBSI3H U KOPPEKTUPOBKH.
Pe3ynpTaThl OLICHMBAaHUS YYUTBIBAKOTCS B BUJE CPEIHENW OLEHKH IPU MPOBEACHUHU ITPOMEKYTOUHON

aTrTeCTanuu.

JU1s OLleHUBaHUS Pe3yIbTATOB 00YyUEHMsSI UCIIONb3YETCsl YeThIpeX0allIbHas IIKaJa: «OTIUYHOY,
«XOPOIIOY», «YAOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIBHO» M JIBYXOaJUIbHAS IIKAJA: «3aYTEHOY,

«HE 3a4YTCHO».

KomMmnploTepHoe TecTHpoBaHHME OOYYAIOIIMXCS MCIONb3YEeTCs IPHU IMPOBEIECHUU TEKYLIETO
KOHTPOJISl 3HaHWM oOyuarommuxcsi. Pe3ynbTaThl TECTHPOBAaHUS MOTYT OBITh MCIIOJIB30BaHbl IPU
IIPOBEICHUM IPOMEKYTOYHOU aTTECTALIUH.

IlepeueHb OLIEHOYHBIX CPEICTB, UCIIOJIB3YEMBIX /U1 OLICHUBAHUS KOMIIETCHIIMNA Ha Pa3JIM4HbIX
sTanax ux (GOpMUPOBAHHMS, a TAK Ke KpaTKasi XapaKTePUCTUKA 3TUX CPECTB MIPUBEICHBI B TAOJIUIIE.

HaumenoBanue IIpencraBnenue
Ne OIIEHOYHOTO Kpartkas xapakTepucTrKa OLIEHOYHOTO CPEICTBA OIICHOYHOI'O
cpencTBa cpencta B POC
CpencTBo MpOBEpKH YMEHHU MPUMEHATH IMONydeHHbIC 3HaHWA Uil | KoMImuiekTs
1 KonTponpsHas pelIeHns 3aa4 ONpeeNICHHOTO THTIA TT0 TEME HITH pPa3/ieiy. KOHTPOJBHBIX
pabora (KP) MosxeTr OBITh HCHOJB30BAHO MU OLEHKM 3HAHUA W YMEHHH | 3aJaHHi 1O TeMaM
o0yJaromuxcst JIMCLAILIAHBI

CpencTBo KOHTPOIIS YCBOCHHUS y4eOHOTO MaTepHraia TeMbI, pa3aeia
WJIN Pa3esioB JUCLHUILIMHBI, OPraHU30BaHHOE KaK yueOHOe 3aHsTHeE

Bomnpocsl no

2 | KomnokBuym TeMam/paszaenam
B BHJIe coOece10BaHus MPEenojaBaTelis ¢ 00yJaroUMUCS.
MoeT OBITh UCIOJIB30BAHO IS OICHKU 3HAHUH 00YJarOIHXCst FMCIGTLITEHEL
PasnnyaroT 3ana4uu v 3anaHus:
— PEUpOAYKTUBHOIO YPOBHs, IIO3BOJIIOIIMAE OLECHUBATh WU
JIMarHOCTHPOBaTh 3HaHHE (aKTHYecKoro Marepuana (0Oa30BbIe
MIOHATHS, AITOPUTMBI, (PAKThI) U YMEHHE PABHIIBHO UCIIOIH30BATh
crienuaabHbIe TEPMUHBI U TTOHATHS, Y3HABaHHE OOBEKTOB N3yUCHUS
B paMKax OTpPEJINICHHOTO pa3ziena JUCIUILTHHEL;
MOXET OBITh HCIOJB30BAaHO JUIi OLCHKM 3HaHMH M ymeHui | Kommiekr
oOydJarommuxcs; Pa3HOYPOBHEBBIX
PazHOypOBHEBBI | — PpEKOHCTPYKTHBHOTO YPOBHS, IIO3BOJISIONIME OLEHWBAaTh M | 3a/ad M 33JaHuH
3 | e3anaumnn JUarHOCTHPOBaTh ~ YMEHHMS  CHHTE3UpOBaTh, AHAJIM3MPOBAaTh, | WIH
3aJaHus 0000marey  QakTHyeckuii W TEOpeTHYEeCKHil  Marepuan ¢ KOMIUIEKTBI 3a/1a4 U
na3) (GbopMynMpOBaHHEM  KOHKPETHBIX  BBIBOJOB, YCTaHOBJICHMEM | 3a/laHHUi
MPUYUHHO-CJICACTBEHHBIX CBS[3CI‘/'I; OIPCACIICHHOTO
MOJKET OBITh MCIOJIb30BAHO JJIA OLICHKH 3HaHPII>i, yMeHHﬁ, HAaBBIKOB YPOBH:A
1 (WJIK) OIIBITA ACSATEIHHOCTH 00yYaIOINXCS;
—  TBOPYECKOTO  YpPOBHS, IIO3BOJIIIOIIME  OLEHWBAaTh U
JMarHOCTHPOBaTh YMEHHWS, WHTETPUPOBAaTh 3HAHUS Pa3IMIHBIX
obnacTtel, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3pECHUS;
MOXeET OBITh UCIIOJIH30BAHO JUIsl OLIEHKN 3HAHUH, YMEHH, HAaBHIKOB
u (WJIK) OIIBITA AESTEILHOCTH 00yJaronINXCs
CpencrBo, TO3BOJSIONIEE  OLEHUTh yYMEHHE 0O0ydYaromerocs
MMCBMEHHO H3JIaraTh CyTh ITOCTAaBJICHHOHM 3aJaul, CaMOCTOSTEIHHO
3aLI_II/ITa MMPUMEHATH CTAHAAPTHBIC METOABI PCIICHUSA IMOCTaBJIICHHOM 3aJa4u C TeMmsbl J'Ia60paTOpHI)IX
4 | maGopaTopHOi WCTIONB30BAaHUEM HMelomelcss abopaTopHO 6a3pl, TPOBOAWTEH | PabOT M TpeOOBaHUS
paboThI aHaJIN3 TOTYYSHHOTO pe3yibTaTa paboThl. K WX 3allUTe

MoxeT OBITh HCIIONB30BAHO /ISl OIICHKW YMEHHWH, HABBIKOB W (WIJIH)
OTIBITA IEATEIHHOCTH 00YJatONTIXCS

5 | Ok3ameH

CpencTBo, MO3BOJISAIONIEE OLEHUTh 3HAHWS, YMEHHS, HABBIKOB U (WJIH)
OIIBITA JIEATEILHOCTH 00YYArOLIErocs 10 AUCIUILUINHE.

MoxeT ObITh HCIIOIb30BaHO AJIsl OLICHKH 3HAHWH, YMEHUH, HABBIKOB 1
(vM) ombITa IESITENLHOCTH 00YYarOIUXCsI

Ilepeuens
TEOPETUYECKUX
BOIIPOCOB U
MIPaKTHYECKUX




3ajaHuil (OMIeTOB) K
9K3aMeHy

Kputepun u mkaJibl olleHUBAHUS KOMIIETEHIUH B pe3yJibTaTe H3yYeHHs
AUCHUILTHHBI/TIPU MPOXOKAEHUHN NPAKTHKH MPU NMPOBEIeHUN MPOMEKYTOYHOI aTTecTalliu B
(¢opme 3aueTa /UM IK3aMeHA, a TAKIKe LIKAJIA ISl OLLeHHBAHUSI YPOBHS 0CBOEHUS
KOMIIEeTEeHIHIi MpeJACTaB/IeHA B cJIeAyoleil Tadauie

IIxanbl oLleHUBAHUS

Kpurepun onieHnBanus

YpoBeHb
OCBOEHUS
KOMIICTCHITHI

«OTIHYHO»

«XOpPOoUIOo»

«YAOBJICTBOPpU
TCIIBHO»

«BavYTCHO»

OOy4arommiicst TPaBUIBHO OTBETIJI HAa TEOPETHUECKHUE BOMIPOCHI.
Ilokaszan oTnM4YHBIE 3HAHWA B paMKax Y4eOHOro Marepuana.
[IpaBunbHO  BBIMONHHUI —TNpAaKTHUECKWE 3ajaHusA. [lokaszan
OTIIMYHBIE YMEHUS W BIAJACHWA HABBIKAMH IPUMECHEHHSA
MOTYYEHHBIX 3HAaHMH M yMEHHH NPH PELICHHH 3a/ad B paMKax
yueOHoro Matepruasia. OTBETHII Ha BCE JIOTIOJIHUTENIBHBIE BOIIPOCHI

Bricokmit

OOyuaronuiicss ¢ HEOONBIIMMHA HETOYHOCTSIMH OTBETHJI Ha
TEOpeTUYECKHUEe BOMPOCHL. [lokaszan XOpoliue 3HAHHUS B paMKax
yuebHoro matepuana. C HEOONBIIMMH HETOYHOCTSAMH BBITIOTHI
MpakTUYecKue 3ananust. [loka3ana Xopollne yMEHUS W BIIAJCHUSA
HABBIKAMU TIPUMCHCHHUS MOJNYYCHHBIX 3HAHUA M YMCHUH MpH
pellieHUH 3a1ad B pamkax ydeOHoro marepuana. OTBeTHI Ha
OOJIBIIMHCTBO JIOTMOJHUTEIbHBIX BOIPOCOB

bazoBriit

OOy4aromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSMH OTBETHJI Ha
TeopeTHYecKne BOIpockl. [lokasan y1oBIeTBOPUTENIBHBIE 3HAHUS
B pamkax y4yeOHoro Martepuama. C  CyIIECTBEHHBIMHU
HETOYHOCTSMH BBINIONHWI TIpaKTHUECKWE 3amaHus. [lokaszan
YIOBICTBOPUTENBHBIE ~ YMEHUS W BIAACHHS  HaBBIKAMHU
MIPUMEHEHHUS MOJIYUYCHHBIX 3HAaHUH U YMEHUH IIpU pEIIeHUH 3a/1a4
B pamkax ydeOHOro marepuana. J[omycTHs MHOTO HETOYHOCTEH
IIpYU OTBETE HA JIONOJIHUTENIbHBIE BOIIPOCH

MuHUMaILHBIA

«HEYOBIIETBO
PHUTETHHOY

«HE
3a4TCHO»

OOyuarommiicss Ipu OTBETE HA TEOPETHYECKHE BOMPOCH M IPH
BBIIOJIHEHUHM  MPAKTHYECKUX  3aJaHUM  IPOAEMOHCTPHUPOBAT
HEJOCTAaTOYHbIN YPOBEHb 3HAHUN U YMEHUH IIpYU PELICHUH 3a7a4 B
pamkax yueOHoro marepuana. [Ipu oTBeTax Ha JOTIOIHUTEIBHBIE
BOIPOCHI OBUIO OMYIIEHO MHOXECTBO HENPaBHUIIbHBIX OTBETOB

Komnereniuu
HE
chopMHUPOBaAHBI

Tect

IIxana oneHuBaHMs

Kpurepuu oneHnBanus

«OTJIIUYIHO»

«XOPOIO»

«YAOBJICTBOPUTCIILHO»

«3a4YTCHO»

3a;[aH1/1171 IpH MPOXOKACHUHN TCCTUPOBAHUSA

OOyuaromuiicst BepHo orBetwa Ha 90 — 100 % TtecToBBIX

IIpU IPOXOKACHUHN TCCTUPOBAHUS

OO0y4atomtuiicst BepHO oTBeTHII Ha 80 — 89 % TecTOBBIX 3aHaHU

IIpU IPOXOKACHUN TCCTUPOBAHUS

OO0yJatomtuiicst BepHO oTBETHII Ha 70 — 79 % TecTOBBIX 3aHaHU

«HE YAOBJCTBOPUTCIHLHO»

«HEC 3a4YTCHO»

3a£[aHPII71 IpU MPOXOKACHUN TCCTUPOBAHUSA

OOyJaroniuiicss BepHO OTBETHI Ha 69 % W MEHee TECTOBBIX

Kpurtepuu u mKajabl olleHUBaHUS Pe3yJbTATOB 00yUYeHHUs! IPU NPOBeIeHN U

TEKYLIECro KOHTPOJIA YCIIEBACEMOCTH

3agaHus pekoHCTPYKTHBHOIO YpoBHst (M/13)

[IIkana oneHUBaHUS

Kpurepuii oneHnBanus

KOTJIIUYHO»

OOyy4aromuiicst TOJHOCTBIO M NPABHJIBHO BBINOJHMI 3anaHus. [lokazan oTiaudHbIE
3HAHMS, YMEHHS M BJIa/ICHUS HaBBIKAMH IPUMEHEHUS UX IPH PEIICHNUH 33134 B paMKax
YCBOEGHHOTO ydeOHoro marepuana. Pabora odopmiieHa akKypaTHO U B COOTBETCTBHU C
MIPEIbSBISIEMBIMI TPEOOBAHUIMHI




«XOPOIIIOY

OOyyaromuiicst BRIIOJIHIII 33/1aHus ¢ HeOONbIIMMHU HeToYHOCTsIMH. [lokazan xopomrne
3HaHWS, YMCHUS U BJIAJICHUS HaBBIKAMU NPUMEHEHHS UX IIPU PEIICHUH 3a]a4 B PaMKax
yCBOEHHOTO ydeOHOoro Marepuana. EcTe HemocTaTku B 0(OPMIICHHH PaOOTHI

«YHOOBJIETBOPUTEIIBHO)

OOywarommiicst BBINOMHHUI 3aJaHUS C CYNIECTBEHHBIMH HETOYHOCTAMH. Ilokazan
YZIOBIECTBOPUTENbHBIE 3HAHWSA, YMEHHUS W BIAJCHUS HABBIKAMH NPUMEHEHUS WX HpPHU
pelIeHNH 3aJad B paMKax YCBOSHHOro ydeOHoro maTepwana. KauectBo odopmiieHus
pabOTHI IMEET HEJOCTATOYHBIH YPOBEHb

«HEYIOBJIECTBOPUTEIIHEHOY

[Ipy BeITOMTHEHWH 3aJaHUl OOYYAIOMIMIKCS TIPOJEMOHCTPHPOBAT HEIOCTATOYHBIN
YPOBEHb 3HAHHH, YMEHUH U BIAJICHUS MU NIPH PEIICHHUHN 33a/ad B paMKaX YCBOCHHOTO
yueOHOro MaTepuasa

3ammTa J1a00paTOpHO padoThI

[IIxana onieHUBaHUS

Kpurepuii onieHnBaHus

«OTIIHYHO»

«XOpOoUIO»

«YAOBJICTBOPUT
CIIBHO»

«BavYTCHO»

JlaboparopHasi paboTa BBITIOJHEHA B OOO3HAYCHHBINA MPEMOAaBaTelieM CPOK, B
MMOJIHOM O00BEME C  COOJMIOLEHHEM HEOOXOIMMOM  IOCIEI0BATEIHHOCTH.
OO6yuarommiicst paboTal IMOTHOCTHIO0 CAMOCTOSTENBHO; TIOKa3aJl HEOOXOIUMBIE IS
MPOBEJCHUSI PAOOThl TEOPETUUECKHUE 3HAHMS, MPAKTHYCCKAE YMEHUS U HABBIKH.
Pabora (oTueT) opopmieHa aKKypaTHO, B HANOOJIee ONTUMAIBHON IS (PUKCAITHN
pe3ynbTatoB hopme

JlabGopaTtopHast paboTa BBINIOJHEHa B O0OO3HAYCHHBIH MPENOAABATEIEM CpPOK, B
MIOJTHOM 00BEME M CaMOCTOSTEIbHO. JIOIyIIeHb! OTKIOHEHUSI OT HEOOXOIUMOM
NOCJICA0BATCIIbHOCTU BBIMIOJTHCHHU A, HE BJIMAIONINMC HA MPABUIIbHOCTH KOHCYHOI'O
pesynbrata. Pabora  mokasblBaeT  3HaHHE ~ OOy4amolUMCA ~ OCHOBHOTO
TCOPCTUYECKOI'0 Marepuajla W OBJAACHUC YMCHUAMU, HCO6XO[[I/IMI)IMI/I JJIA
CaMOCTOATCIIBHOI'O BBINIOJTHCHUA pa60T1)1. IIOHyI_HeHbI HCTOYHOCTH U He6pe)KHOCTI)
B 0(hopMIICHUH PE3yJIbTATOB PabOTHI (0TUETA)

JlabopatopHasi pa®OTa BBIMOJHCHA C 3aJCPXKKOW, MHCBMCHHBIH OTYET C
Henodetamu. JlabopaTopHas paboTa BEITONHSAETCSA M 0POPMITSIETCS 00YIatOIIMCS
IpU TOCTOpPOHHEW mnomomy. Ha BeImomHeHWe pa0OTHl 3aTpavyWBacTCsT MHOTO
BpemeHH. OOydaromMiAcsl MMOKa3bIBaeT 3HAHUS TEOPETUYECKOTO MaTepHuaia, HO
WCTIBITHIBACT 3aTPYJHCHUE TIPU CAMOCTOSTEIBHOM paboTe ¢ NCTOYHUKAMH 3HAHHUN
I IpUOOpaMu

«HEYJIOBJICTBOP
UTEIHEHO»

«CHE3AYTCHO»

JlaboparopHast paboTa He BBHIIOJIHEHA, MTNCHMEHHBIA OTYET HE MPEeCTaBIICH.

Pesynbrathl, momydeHHbIE OOYYaOIIMMCS HE TO3BOJIIIOT CAENIATh MPaBUIBHBIX
BBIBOZIOB M IOJHOCTBIO PACXOIATCS C IOCTaBICHHOM Ienbio. [loka3eiBaeTcs
IUIOXO0€ 3HAHHE TEOPETHUECKOTo MaTepHaja U OTCYTCTBHE HEOOXOAUMBIX YMEHHH.
JlaGopatopHas paboTa HE BBIIOJIHEHA, y YJallerocs OTCYTCTBYIOT HEOOXOAUMBIE
JUIS IPOBEACHUS pabOThI TEOPETHUYECKHIE 3HAHUS, IPAKTUYECKHNE YMEHHUS U HABBIKH

Konnoxksuym

Orenka

Kpurepuii onienku

«OTIUYHO»

«XOPOIIIO»

«YAOBJICTBOPUT
CJIBHO»

«3a4YTCHO»

I'mybokoe W TpOYHOE YCBOCHHWE MPOTPAaMMHOTO Marepuana. l[lojHEIe,
MOCJIeIOBAaTeNbHBIC, TPAMOTHBIE W JIOTUYECKH W3JIaraeéMble OTBETHl IIpHU
BuAouW3MeHeHn:n  3amaHms.  OOywaromuiics  CBOOOZHO — CHpaBIsieTCs ¢
MOCTAaBIEHHBIMUA  3a7auaMu, MOXET O0O0OCHOBAaTh TPHUHATHIE  PEIICHUs,
JEMOHCTPUPYET BIQJCHUE PAa3HOCTOPOHHMMH HaBBIKAMH H  IpHEMaMHU
BBITIOJTHEHUS IPAKTUUECKUX 3aTaHUN

3HaHWe MPOrpaMMHOTO MaTepualia, TPaMOTHOE HM3JI0XKEeHHe, 0€3 CYIIeCTBEHHBIX
HETOYHOCTEH B OTBET€ HAa BOMPOC, NMPAaBHILHOE TPUMEHEHUE TEOPETHUECKHUX
3HAHWH, BJIaJiIeHUEe HEOOXOIUMBIMH HABBIKAMH IPH BBITIOJHEHUH MPAKTHUECKUX
3a1a4

YcBoeHHE OCHOBHOTO MaTepHana, MpH OTBETE IOMYCKAIOTCS HETOYHOCTH, HPHU
OTBETE HEJ0CTaTOYHO MIPaBUJIbHBIE (OpMYJIMPOBKH, HapylIeHue
MOCIE0BATENBHOCTA B U3JI0KEHUHM MPOrpaMMHOIO MaTepuana, 3aTpyJHEHHs B
BBIITOJTHEHUH TIPAKTHYECKUX 3a/laHUiH

«HCYOOBJIETBOD
HUTCIBHO»

«HE3a4YTCHO»

Cnaboe 3HaHHE MMporpaMMHOro Marepuajga, HE OBLIO MOILITKA BEITOJIHHUTH
3aJaHuc

KonTtpoubHnas padora




OneHka Kpurepuii ouenku

OOyyaromuiicsi TIOJHOCTBIO M IIPaBWIIBHO BBIMOJIHHUI 3aJaHUE KOHTPOJIBHOH pPabOTHI.
ITokasan OTNMYHBIE 3HAHMA M YMECHUS B paMKaX YCBOGHHOTO Y4eOHOro MaTepuana.
KonTpospHas pabota o(OpMIICHA aKKypaTHO M B COOTBETCTBHU C HPEIbSBIICMBIMH
TpeOOBAHUAMHI

«OTIHYHO»

OOyuarommiics: BHITIOJHWII 33/IJaHIE KOHTPOIBHON PaOOTHI ¢ HEOONBITNMH HETOYHOCTSIMH.
«XOPOILO» IMokasan xopolme 3HAHUS M YMEHHUS B paMKax YCBOGHHOIO y4eOHOro marepuaina. Ecte
HEIOCTAaTKH B 0()OpMIICHHH KOHTPOJIHHOH paboThI

OOyuarommiicss BBIIONHWI 33JlaHUE KOHTPONBHOW paboOTBl €  CYIIECTBEHHBIMHU
HETOYHOCTAMH. [loKa3asl yZOBIETBOPUTEIIBLHBIC 3HAHHUSA M YMEHHUS B PaMKaX yCBOCHHOTO
yueOHoro Marepuasia. KauectBo odopmiieHHS  KOHTpPOJIBHOM — paboOThl  UMeeT
HEJIOCTaTOYHbIH YPOBEHb

«YHDOBJIETBOPUTEIIBHO)

06yqafoumﬁcs{ HC TIOJJHOCTBKO BBIIIOJIHUWII 3aJaHuA KOHTpOJ’IbHOﬁ pa6OTLI, Ipu 3TOM

«HCYOOBJICTBOPUTCIHLHO» o o o
IPOABUII HEAOCTATOYHBIM YPOBCHb 3HAHMU U YMCHUN

Pe3ynbTarhl TECTMPOBAaHUS MOTYT OBITh HCIOJIb30BAaHbI IIPU MPOBEACHUU IPOMEKYTOUHON
aTTeCTalUu.

KpnTepnu " IIKaJIa OCHUBAaHUA l'lpOMG?KyTO‘-IHOi;I aTTeCrTallum B (])opMe IK3aMEHa
[IIxana onieHUBaHUS

Kpurepuu oneHnBaHus

COTIHIHOY O6yyatonuiics BepHo otBetua Ha 90 — 100 % TecTOBBIX 3agaHUil MPH
TMPOXOKIACHUU TCCTUPOBAHUSA
«XOpotIoy OG6yyatomnuiicss BepHo oTBeTHs1 Ha 80 — 89 % TecTOBBIX 3aJaHull TPHU
TMPOXOXKIACHUU TCCTUPOBAHUSA
OO6yyatomnuiicss BepHo oTBeTHs1 Ha 70 — 79 % TecTOBBIX 3aJaHUl TpPHU
«YAOBJICTBOPUTCIILHO»

MIPOXOKICHAN TECTHPOBAHUS
OOyJatonmmiicss BepHO OTBeTWI Ha 69 % W MeHee TECTOBBIX 3aJaHHWi IPH
MIPOXOKICHAN TECTHPOBAHUS

«HC yAOBJICTBOPHUTCIIBHO»

3. TunoBbie KOHTPOJIbHBIE 32JaHUS WIH HHbIE MATEPHAJIbI, HEO0OX0UMbIE
JJIS OLeHKHU 3HAHUI, YMEHU i, HABBIKOB M (WIH) ONBITA 1eATeJIbHOCTH,
XapaKTepu3yuXx 3Tanbl GopMUpoOBaHUA KOMIIETEHIIUA
B Ipolilecce 0CBOEHNsI 00pPa30BaTeJbHOI NPOrpaMMbl

3.1 TunoBsble 3a1aHNsl PeKOHCTPYKTUBHOTO ypoBHs (U/13)

BapuanTtel 3amanuii (25 BapuaHTOB MO KaXIOW TeMe) BBUIOKEHbI B 3JIEKTPOHHOM
nHpopmanmonHo-o6pazoBatenbHOM cpene Upl YIIC, nocTynHol o0ydaromniemMycs 4epe3 ero JTUIHbIN
KaOHMHET.

Hwuxe npuBeneHsl o0pa3lbl TUHOBBIX BapUAHTOB 3aJaHUN PEKOHCTPYKTUBHOI'O YpPOBHS,
IPeIyCMOTPEHHBIX paboyeil MporpaMMol JUCHUIUINHBL.

OO0pazen TUIOBOTO BapuaHTa 3a/laHus
PEKOHCTPYKTUBHOT'O YPOBHS
1o TeMe «OCHOBHBIE 3aKOHBI M MOHATUS XuMum» (M3 Ne 1)

1 Kakoe konnyectBo BemectBa cogepxurcs B 10 r oprodocdara Hatpus?
2 OmpenienuTe SKBUBAJICHTHBIE MAaCChl KMCIIOT B CIAEIYIOIIMX PEAKIIUIX:

a) Mg(OH); + 2H3PO3 — Mg(H2PO3),; + 2H20;
6) AI(OH)3 + 3H2SO4 — AI(HSO4)3 + 3H>O0.

3 OmuH okcuja MapraHua colepxur 22,56% xuciopona, a apyrod — 50,50%. Beruucinure
HKBUBAJIEHTHI MapraHla B 3TUX OKCHJIaX U COCTaBbTE X (HOPMYIIbI.



4 Tlpu 17 °C u naBnenun 1,04-10° Ila macca 0,624 am° rasa passa 1,56 r. Ompenenure
MOJISIPHYIO Maccy rasa.

OO0pa3zer] TUIIOBOTO BapuaHTa 3aaHus
PEKOHCTPYKTHBHOTO YPOBHS
«Ctpoenue atoma u [lepronuyeckas cucremMa 3JIEMEHTOB. XUMHUYECKasi CBSI3b U CTPOCHHE
BemectBay (M3 Ne 2)

1 OxapakTepu30BaTh 3JEMEHT C MOPSAAKOBBIM HOMEpOM 39 110 MiaHy:

PACIOIOKEHHE SJICMEHTA B TIEPHOINIECKON CHCTEME;

CTPOCHHUE €T0 aTOMa;

9JIEKTpOHHAs GopMmyIa;

3JIEKTPOHHOE CEMEHCTBO aToMa;

BAJICHTHBIC 3JICKTPOHbI;

OIKCATh BaJICHTHBIC DJICKTPOHBI HAOOPOM U3 YETHIPEX KBAHTOBBIX YHCEIL.

2 Hamucath 3J€KTpOHHBIC (OPMYJIBI aToMa celieHa B CleAyrommx coenuHeHusx: HsSe,
NaxSeOs.

3 OnpenenuTh THI THOPUIM3AIMU IIEHTPAJIbHOTO aToMa B Mojekyiae SiHs4 m ykaszate ee
TEOMETPHUYECKYIO (hopMYy.

4 HapucoBath CTpyKTypHO-Tpadpuueckyro gopmyny K3POs u yka3arh kakue XHUMHUYECKHE
CBSI3U 00PA3yIOT JaHHOE COSIMHEHHUE U YKa3aTh YHCIIO G- U TT-CBS3EH.

OO6pasel TUIIOBOTO BapuaHTa 3a/1aHus
PEKOHCTPYKTUBHOT'O YPOBHSI
o TeMe «3aKOHOMEPHOCTH XUMUUecKux mporeccoBy (I3 Ne 3)

1 Ilpu cropanuu 11,5 r xkuaxoro stunoBoro cnupta Bbiaenunaock 308,71 k/x Tenmaorsl.
Hanuimmre TepMOXUMHUYECKOE ypaBHEHHUE PEAKLIUH, B pe3yIbTaTe KOTOPOil 00pa3yroTcs napbl BObI
U TUOKCUJ YIJIepoJa.

2 Ucxons u3 BemuunH AG 5y, COE/IMHEHH, YIaCTBYIONIMX B PEAKIIHH, OTPEIETHTE, BO3MOKHA
JIM peaKLusl

ALO; (1) + 2505 (1) = Al2(SO4)3 (1)?
3 Onpenenute, moxet u npu 900 K nporekars peaxus
2502 + Oz = 2803,
eciu Kp =2,043-1072.
4 Yepes HekoTOpoe BpeMs ociie Hadasna peakuuu 3A + B =2C + D koHueHTpauuu BeniecTs

cocraBunu: [A] = 0,03 moxnw/m; [B] = 0,01 mons/m; [C] = 0,008 monb/n. KakoBbl uCX0MHBIE
KOHIIEHTpaluu BemecTB A u B? Berauciante ckopocTs IpsIMO peakIMK B 3TOT MOMEHT.

5 Onpenenuts TeMnepaTypHbIil KOOPGHUIMEHT CKOPOCTU PEaKIUH, €CI CKOPOCTh PeaKIuu
npu 20 °C 6s11a paBHoit 0,01 momns/n-c, a mpu 80 °C — 1,480 momns/n-c?

6 Onpenenuts 3HaYeHNE KOHCTaHTHI paBHOBecus cuctembl 2HC1 = Ho + Clo, ecniit u3BecTHO,
9YTO B MOMEHT PaBHOBECHS KOHIIEHTpPAILIUU XJIOpa M BOJOpoJAa ObUIM paBHBI U coctaBisun mo 0,01
MOJIB/JI, @ HadaJIbHAsI KOHIIEHTpAIUs XJI0poBoopoaa Obuta 0,04 Mot/

7 B xakyro cTopoHy cMecTtutcs paBHoBecue B cucteMe Na(r) + O2(r) = 2NOz(r), ecnu a)
YBEJIMYUTH KOHIIEHTpaIuio N2; 0) yMEHBIIUTH JIaBiIcHHE?

OO6pazel TUIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTHUBHOT'O YPOBHS
o TeMe «CocraB u cBoiicTBa pactBopoB» (U3 Ne 4)

1 CocraBbTe MOJICKYJISIPDHBIC W HOHHBIC YpPaBHCHHA peaKHHﬁ, MMPOTCKAIOMIUX MCKIAY
BE€IICCTBaAMU:



a) CuCl, u Ca(OH),
6) AI(NO3)3 u Nal

2 CocraBbTe MOJEKYJISIPHBIC YPAaBHEHHSI pPEAKIMi, KOTOpPbIE BBIPAXKAIOTCI HOHHBIMU
YPaBHEHUSMH:

2Fe*" + 3H,S = FerS3 + 6H'
3 Hanummure ypaBHeHus ruapodunsa coineit MnSOs, Cu(NO»),. Ykaxkure pH pactBopa.

4 Cxonbko rpammoB Na;SO4 motpebyeTcs 1y MpUroToBieHus 5 am° 8 %-Horo pacTopa (p =
1,075 r/em?)?

5 Yemy paBHa MOJsipHAsE KOHIEHTpPALUS MOHOB BOJIOPOJA B PacTBOpE a30THOM KHUCIOTHI pH,
KOTOpOT'0 COCTaBJISAET 4.

6 B 100 cm® Bomsl comepxurcs 4,57 T caxapossl (C12H22011). Onpenenute Temmeparypy

KPHUCTAJUIU3AIMU PAacTBOpA.

OO0pazel TUIOBOTO BapuaHTa 3a/laHus
PEKOHCTPYKTUBHOTO YPOBHS
1o Teme «OcHoBbI AnekTpoxumun» (M3 Ne 5)

1 I/ICHOHEByﬂ METO/L HOHypeaKHHﬁ, YPaBHATH OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN:
NaBr + MnO> + H2SO4 — MnSO4 + NaxSO4 + B, + HyO;
P + HIO; + H,O — H3PO4 + HI.

2 CocTaBuTh ypaBHEHHMs TMOJypeaklMi M yKa3aTh KaKOW MpPOIECC OKHUCICHHUS WU
BOCCTAHOBJIEHUS IPOTEKAET IIPU CIAEAYIOLIUX [TPEBPALLCHUAX:

H3Sb — AsO3*; NO; — NHs"; HzSe — SeOs.

3 MoryT 11 MPOUCXOUTHh OKUCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIINH MKy BEIIECTBAMHU:
a) AsHz u HCIO; 6) NaxCr2O7u H3POs3; B) HPO, u HoTe? ITouemy?

4 CocTaBUTh CXE€MY T'aJIbBAHMYECKOTO 3JIEMEHTA, HAMKCATh YPAaBHEHHUS JIEXkKAIIUE B OCHOBE
ero padoTsl, Beruucauth JJC, eciu raqbBaHUYECKUN 3JIEMEHT COCTOUT M3 KOOAThTOBOM U METHOU

IUTACTHH, OMYILIEHHBIX B PAaCTBOPHI UX COJIEH C KOHLIEHTPALUSIMHU Cc o CCuZ* =0,01 M.

5 Hamucarts YpaBHCHUA, IPOTCKAIOMIUEC IIPHU KOPPO3UN HUKEIIA BO BJIAXKHOM BO3YyXC.

6 CocraBuTh ypaBHEHHS IMPOIECCOB, MPOTEKAIOIIUX TPU AJIEKTPOIH3E BOTHBIX PACTBOPOB
NaOH u NiClz ¢ UHEpTHBIMH 3JIEKTPOIaMH.

7 Tlpu snextponuse BogHoro pactsopa CuCly Ha anHoze BBIAENHIOCH 560 cM® raza (H. y.).
Haiitn Maccy Menu, BbIIEIUBIIENCS HA KaTOLE.

3.2 Tembl J1a60paTOPHBIX PadOT ¥ TPeOOBAHMSA K UX 3alUTe

Mertoanyeckie yka3aHMs K J1a0OpaTOpHBIM paboTaM BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmanmonHo-o6pazoBatenpHOM cpene Upl VIIC, noctymHoi o0ydaromniemMycs 4epe3 ero JTHIHbIN
KaOHMHET.

Huxe npuBeieHsl Bce TEMBI JIaOOpaTOPHBIX padOT U TpeOoBaHUS K 0(OPMIICHHUIO OTYETA.

Pazgen 1. OcHOBHBIC 3aKOHBI XUMMUH. HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH. CTpOCHI/IC U CBOMCTBa BCIICCTB,
XUMHYSCKHX CHCTEM. XUMHYECKAs CBI3b

Tema: «OmnpenencHre MOJSIPHOW MAaccChl KBHBAJICHTa MeTaysia Mg METOJOM BBITECHEHHSI
BOJIOPOJIay.

Pazgen 2. CocTaB u cBOICTBa pacTBOPOB



Tema: «Peakuuu B pacTBOpax dJI€KTPOJIUTOBY.

Tema: «Tumel coneét mo oTHomeHWIO K ruAponu3y. [lomaBnenue rumponmsa. CriocoOb
onpenenenus pH».

Tema: «OnpenesieHue KECTKOCTH BOJbI TATPUMETPUUECKUM METOJIOM aHAJIU3a».

Pa3znen 3. Xumnueckas TepMOJMHAMUKA U KHHETHKA

Tema: «Onpenenenue TerioBbiX 3¢ (HEKTOB MIPOLECCOB PACTBOPEHUSI.

Tema: «/3ydyeHne BIMSHUSA HA CKOPOCTh PEAKIIMM KOHLIEHTPALMU U TEMIIEPATYPhI».

Tema: «3yueHue BIUSHUSA KOHILIEHTPAIMM U TEMIEPAaTypbl HA CMEUICHHUE XHUMHUYECKOTO
paBHOBECHS.

Paznen 4. Dnexrpoxumust

Tema: «IloBeieHMe BEMIECTB B OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX MPOIECCAX .

Tema: «M3ydyeHue mpouEecCOB HIIEKTPOJIU3a BOJHBIX PACTBOPOB C PACTBOPHUMBIM U
HEPacCTBOPUMBIM aHOAOM).

Tema: «Koppo3uoHHble mpoiiecchl. 3aluTa METAJIOB OT KOPPO3HM.

Pa3znen 5. Opranuueckas XuMHs U XUMHS IOJIMMEPOB

Tema: «HOJ’Iy‘IeHI/Ie U U3YUYCHHC CBOMCTB FHH(I)TaHCBOfI CMOJIBI. OTBCp)KeHI/Ie SIOKCUIHOM
CMOJIBI».

3amuTa 1ab0paTOpHBIX pabOT 3aKIIOYAECTCs B BBIOJHEHUH M MOCIEAYIOIEM 0(hOpMICHUN
OTYETOB 110 JIAOOPATOPHBIM paboTaM, ClIeys METOAUYECKUM YKa3aHUSIM K HUM.

TpeboBanwust k 0OpMIICHHIO OTYETA

Otuer no naboparopHoit pabote oopMIIseTcss B OTAEIBHBIX TETpaLAX (Ui JaOOpaTOPHBIX
paboT), KOTOPBIN JOJIKEH COJIEPKATh:

- Ha3BaHue paboThI;

- 11eJ1b paboTHI;

- IpUOOPHI U PEAKTHBBHI;

- Ha3BaHUE OTBITOB;

- HaOJTI0ICHHUSI, TIOSICHEHUS K HUM (TJIe Ha/0);

- pacueTHble (POpPMYIIBI C BBOJAUMBIMU B HUX BEJIMYUHAMHU (I/1€ HAJ0);

- IOCTpoeHHe rpaduuecKux 3aBUcUMocTel (r1e Hajo);

- YPaBHEHUSI pEAKIIHIA:

- i1 UOP (noHHO-0OMEHHBIE peakIiK), ypaBHEHUS B MOJIEKYJIIPHOM U HOHHOM BHJIE;

- st OBP (oKkHCIHTETPHO-BOCCTAHOBHUTEIBHBIE PEAKINii ), ypaBHEHHS B MOJIEKYIIIPHOM BHJIE
U MOHHO-3JICKTPOHHBIN OajlaHC K HEMY;

- 1711 IPOLIECCOB 3JIEKTPOIN3a U AJIEKTPOXUMUYECKON KOPPO3HH, YpaBHEHHUS, TPOTEKAIOIINE
Ha 3JIEKTPOJIaX, C MOCIEAYIOIUM CYMMapHBIM K HUM U JIp.

- CBOJIHas UTOTOBas Tabnuua (T1e Hajo);

- BBIBOJI, B KOTOPOM JIOJKHBI OBITh OTPaXKEHbI Pe3yNbTaThl U3MEPEHH, OIINOKHU, 00bSICHEHHE
MOJIyYE€HHBIM pe3yJibTaTaM U HaOIro1aeMbIM 3 dexram.

OTuer caaercst Ha MPOBEPKY MPEI01aBaTeNI0, €CIH MOCIe TPOBEPKHU UMEIOTCS 3aMEUaHus X
HEOOXO/IMMO HCITPABHUTH, pad0OTa CUNTAETCS 3alIUIIEHHON TOJIBKO B CIIydae OTCYTCTBHS 3aMeUaHMM
K OTYETY 110 HEM.

3.3 IlepeyeHb TeOpeTHYECKUX BONPOCOB K KOJNIOKBHYMY

Paznenbl (TeMbl), O KOTOPHIM TMPEAYCMOTPEHBI KOJUIOKBUYMBI pabodeil mporpammoin
JUCIUITAHBL:

Pazgen 1. OcHOBHBIC 3aKOHBI XUMUH. HepI/IO,Z[I/I‘{CCKI/Iﬁ 3aKOH. CTpOGHI/IC U CBOMCTBa BCIICCTB,
XUMHYSCKHX CHCTEM. XUMHYECKas CBI3b

1. 3akoH coxpaneHus maccbl. CyIIHOCTh 3aKOHa.



2. B3auMocCBsI3b MEXy Maccoil U 3HEPTUel XMMHUECKUX MPOLIECCOB.

3. 3aKoH IOCTOSIHCTBAa cocTaBa. Bcerma 5 BBIMOJNHSETCS 3aKOH IMOCTOSHCTBA cocTaBa?
beprommmael. JJansTOHUIBL.

4. ITonsTHs: MOJIB, MOJISIPHASL Macca.

5. ToHATHSA: SKBHUBAJEHT, (H)AaKTOP HSKBHUBAJICHTHOCTH, SKBHBAJCHTHBHIH 00beM. Kak oHH
onpeaesstoTcs?

6. 3aKOH PKBUBAJICHTOB U €T0 MAaTEMaTUYECKOE BhIPAKEHUE.

7. Kak onpenenutb MOJISIPHYIO MacCy KBUBAJIEHTa MPOCTOr0 BEUIECTBA, OKCU/IA, KUCIIOTHI,
OCHOBAHMS U COJIM?

8. 3akoH ABOraJipo U €ro CieACTBUE.

9. HopManbHbl€ yCI0BHUSL.

10. Kak mepeBecTr 00bEM 3aHMMAaeMbI Ta30M MPU YCIOBUAX OMNbITA K HOPMAaJIbHBIM
ycnoBusiM? OObeTMHEHHBIN Ta30BhIN 3aKOH.

11. Kak ompemenuTh Maccy Tra3000pa3HOTrO BEIIECTBA IMPU YCIOBHUAX SKCIEpPHUMEHTA?
Ypasuenune Menneneesa-Kianelpona.

12. CoBpeMeHHast MOJIEIb CTPOEHHUS aToMa.

13. U3otonsl. U306apel. U30TOHBI.

14. KBantoBsie unciia. YTo moKa3bpIBalOT, KAKUE 3HAYCHUS IPUHUMAIOT?

15. [IpaBuna 3amoTHEHUs JIEKTPOHAMU SHEPTETHUECKUX YPOBHEH U IMOyPOBHEH:

- IPUHIUI MUHUMAJIU3Ma SHEPIruu;

- nmpunumn [layiu u clieacTBUs U3 HETo;

- npasuiio ['ynna;

- npaBwio KiieqkoBcKoro.

16. Jlath KpaTKyro XapaKTEPUCTUKY CIAEIYIOIIMM THIIAM XUMUYECKOM CBS3H:

- KOBAJICHTHAS: TIOJISIPHAS U HETIOJISIPHAS; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

- HOHHA,

- METaJUINYECKal,

- BOJIOPOJIHAS.

17. XapakTepuCTUKH CBSI3H: IJIMHA, SJHEPTUS, YTOJI CBS3U.

18. YTo moHMMaeTCs MO/1 HAChIIIAEMOCThIO KOBAJIEHTHOM CBsA3U? KpaTHOCTH CBSI3H.

19. Korga o6pa3yrores 6-, m-, d- CBA3U?

20. HampaBneHHOCTh KOBAJIEHTHOM CBS3H.

21. TuOpuauszanus IEHTPAIBHOTO aToMa. YMETh OINpeAeNsaTh THUIl THOPUAM3AIUN
[EHTPaJIBLHOTO aToMa JUIsl MOJIeKyN pasnuyHoro coctaBa (Hampumep: PbCl, HO, HS, BF3, NH;3,
SiHy).

Pazgen 2. CocTaB u cBOICTBa pacTBOPOB

1. OOmast XxapakTepHCTHKa pacTBOpPOB (ompeneneHue, Kakue 3HAYCHHE HMEIOT
TEPMOJMHAMHYECKHUE BEJTUYHUHBI PU TIOJTYISHUH PACTBOPOB).

2. Knaccugukanus pacTBOpPOB 10 arperaTHOMY COCTOSIHHIO.

3. Knaccuduxkanus pacTBOpOB MO pa3Mepy YacTHIl PACTBOPEHHOT'O BelecTBa (IUCIIEPCHbIE
CHUCTEMBI, KX BHJIBI).

4. Konuentpauus pactBopoB. CrnocoObl BBIPRXEHHUS KOHIIEHTPALUA  PacTBOPOB
(TEeXHMYECKHE U aHATUTUYECKHE).

5. Bropoit 3akon Payns (3amep3aHue U KUTIEHUE paCTBOPOB).

6. UeMy paBHO MOHHOE ITpou3BeaAeHNue Boabl npu ¢ = 20 °C?

7. Bogopoausrii mokasarens (pH). UTo mokas3piBaeT, Kak OmpeesnseTcs.

8. NHauKaTopHl.

9. Byepnsie pacTBOpEI.

10. I'maponu3 coneit. Tumel cosieid MO OTHOIIEHUIO K THIPOJIU3Y.

11. CriocoOb! oIaBIEHUS THAPOIIH3A.

12. OcHOBHBIE TIOJIOKEHUST TEOPUH IEKTPOIUTUUECKON JUCCOIHAITIH.



13.
14.
15.
16.
17.
18.
19.
20.

Crenenp aucconuanyu. YTo MoKa3sIBacT, OT YETrO 3aBUCUT?
Koncranra nuccoumnanuu. Kak onpenensiercst ¥ OT 4ero 3aBUCUT?
3akoH pazbasnenus OcBanba.

PacTBOpBI CHIIBHBIX 3JIEKTPOTMTOB. IX 0COOEHHOCTD.
Honno-obMenHbI# peakiun. OOpaTuMble 1 HEOOpaTUMBIE.
Hanuuune, kakux MOHOB JI€JIAIOT BOY KECTKOM?

Kaxk onpenensiercst KecTKOCTh?

Buipl ’KE€CTKOCTH M METOJIBI €€ YCTPaHCHHUSI.

Pa3nen 3. Xumuueckas TepMOJMHAMUKA U KUHETHKA.

1. Yto uzyyaer TepMoauHAMUKA?

2. Kakue npuHIMNHAIbHBIE BOIIPOCHI PEIIaeT XUMUYECKas TEPMOAMHAMUKA?

3. Yro siBisercs 00bEKTOM HCCIEA0BAHUS TEPMOAMHAMUKH?

4. Yto takoe cucrema? Kakue cuctemsl CyIIeCTBYIOT, B 3aBUCUMOCTH OT COCTaBa?

5. UTo noHMMAIOT MOJi TEPMOJIUHAMUYECKON cucTemMoil. Kakre BUbI CHCTEM CYIIECTBYIOT B
3aBUCHUMOCTH OT XapaKkTepa BO3JEHCTBUSI C OKpYKaroIIei cpenoit?

6. Kakumu mapameTpaMu MOKHO OITUCATh COCTOSIHUE TEPMOJAMHAMUYECKON CUCTEMBI?

7. Ilepeunciute OCHOBHBIE IAPAMETPhI COCTOSTHUSA.

8.

Kakwne CYHICCTBYIOT IIPOLECCHI, €CJIU HU3MCHATHL OJUWH WM HECKOJBbKO OCHOBHBIX

napameTpoOB COCTOSTHUA?
9. [lepeuncnure GyHKIUU OCHOBHBIX MapaMETPOB COCTOSTHUSI.

10

. ChopmynupyiiTe TepBBIA 3aKOH TEPMOJWHAMHUKH — OJMH M3 OCHOBHBIX 3aKOHOB

CCTCCTBO3HAHUA.

11
12
13
14
15
16
17
18
19
20

21.

. Kakue ycioBusi B TEpMOXHUMHHU IPUHITO CUUTATh CTAHIAPTHHIMU?

. UTo XapakTepu3yeT SHTaIbIus?

3akoH ['ecca.

. CnenctBus u3 3akona ['ecca.

. Kakoit mporiecc Ha3pIBaeTCs 9K30TEPMUUYECKUM, a KaKOM SHIOTEPMHUUECKUM?

. UTo Takoe KanopuiHOCTh?

. Kak axcrniepuMeHTaIbHO MOXHO ONPEENIUTh TEI0BON 3((HEKT XMMUUECKON peakiun?
. Bropoi 3akoH TepMOIMHaMUKH?

. Kakoii mporecc Ha3pIBaeTcsi CaMONPOU3BOJIBHBIM?

. UTo xapakTepusyeT dSHTponus?

Kakue TtepMoanHamMuyeckue (QYHKIUU ONPEAENAIOT HANpaBiICHUE XUMHUYECKHX

po1eccoB?

22

. Kak o Bennuunam sHepruu ['nd0ca cyuTh 0 HampaBiIeHUH IPOTEKAHUS XUMHUYECKOTO

npoiecca?

23
24

25.

. Kax paccuurars suepruto ['m60ca peaxkiun?
. UTo u3yyaer KuHeTHKa?
Kakne peaknuu Ha3pIBAIOTCSI TOMOTEHHBIMH, a Kakue rereporeHHbiMu? IlpuBecTtn

IMPUMCPEIL.

26
27
28
29
3aBHCHT?

30

. UTO MOHMMAIOT MO/ CKOPOCTHIO XUMUYECKON PEaKInn?

. OT Kakux (aKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiuun?

. 3aBUCHMOCTb CKOPOCTH PEAKIMU OT KOHILIEHTPAllMN. 3aKOH JIEUCTBUS Macc.

. Kakoil ¢usnyecknii cMbIC KOHCTaHTBI CKOpOCTH peakuuu? OT kakuxX (aKTOpOB OHA

. 3aBHCHUMOCTh CKOpPOCTH peakiuu oT Temneparypbl. [IpaBuno Baut-I'opda. Teopus

aKTHBalUU AppeHuyca. DHeprus akTuBaluu. CBs3b SHEPIMU aKTHBALMU C KOHCTAHTOM CKOPOCTH

peakuuu.
31

BBCJICHUE
32

. SIBnenne katanmsa. [lonoxuTenpHBIM U OTpULATENbHBIN KaTanu3. [Ipumepsl. [louemy
KaTajan3aTopa U3MEHSIET CKOPOCTh PEAKIIUU?
. Kak peakuuu gensarcs o HanmpaBJIEHUIO TPOTEKaHUs?



33. Uro Takoe xumuueckoe paBHOBecue? KuHeTnueckoe M TEPMOAMHAMHUUYECKOE YCIIOBUS
XMMHYECKOT'O PaBHOBECHS.

34. Kak BbIpakaeTcsi KOHCTaHTa XHMHUYECKOTO PaBHOBECHS, M OT Kakux (PakTopoB OHa
3aBUCUT?

35. Hpunnun Jle-1llatense.

36. @akTOpbl, BIUAIOLIME HA CMEILEHUE PaBHOBECHUS. Y METh [10Ka3aTh Ha IIpUMepax.

Pa3nen 4. Dnexrpoxumust

1. YTo uzyyaer 31eKTpOXuMHus?

2. OCHOBHBIE MOHATHUS IECKTPOXUMHH: MPOBOAHUKH 3nekTpudectBa I u Il pona, anexkrpos.

3. Ilonstue nBOWMHOM AneKTprueckuil ciior? Korjga oH BO3ZHUKAET, U KaKOe pacipeiesieHre
3apsiIOB MOXKET UMETh?

4. Kak onpeensieTcs U OT Yero 3aBUCHUT AJIEKTPOAHBIN noTeHuuan? Ypasuenue HepHcra.

5. OObsicHUTE BOCCTAaHOBUTENIbHYIO aKTUBHOCTb METAUIOB IO BenuuuHe £E°. Pan
CTaHJAPTHBIX JIEKTPOIAHBIX OTEHIUAIIOB.

6. l'anpBannueckue snemeHThl. Kak yctpoensl? Bunpl. Kakue peakuuu nexar B OCHOBE
paboThI raIbBAHUYECKOTO dJIeMeHTa?

7. BennuuHa, Xapakrepusyrolas padboTy rajJbBaHUYECKOro 31eMeHTa?

8. AKKyMYyJIATOPBL, UX Ha3HaueHue. TUIbl aKKyMyJISITOPOB.

9. B yem 3akitouaercs «pa3psaaka» U «3apsijikay akKyMyJIITOpOB, YMETb OOBSCHUTH Ha
npumepe.

10. Yto Takoe koppo3us?

11. Knaccudukanus KOppO3UOHHBIX MPOIECCOB MO YCIOBHSAM IMPOTEKAHUS U XapakTepy
HOpaXEeHUs?

12. Xumuyeckas KOppo3usl.

13. DnexTpoxuMuueckas KOppo3us.

14. Koppo3sus nox neicTBrueM Oy Aar0IIUX TOKOB.

15. ®akTophl, BIUAIONINE HA CKOPOCTh Pa3pyLICHUS METAJIJIOB.

16. Ilepeuncnute U 0OXapakTepu3yiTe OCHOBHBIE CIIOCOOBI 3aLIUTH METAIIJIOB OT KOPPO3HH.

17. OnexTponus, ero CymHoOCTb.

18. Anon u karon npu 3nekTponnse? Kakue nporeccsl Ha HUX IPOUCXOIAT?

19. DnexTponu3 pacIiuiaBOB M BOJHBIX PAacTBOPOB ANIEKTPONUTOB. Kakue oTauums Mexay
HUMHU?

20. KakoBa moOCI€IOBaTeNbHOCTh BOCCTAHOBUTENBHBIX IIPOLECCOB Ha KaToje Ipu
AIIEKTPOJIN3€E BOAHBIX PACTBOPOB JIEKTPOIUTOB?

21. KakoBbl 3aKOHOMEPHOCTH aHOJHBIX IPOIIECCOB MPHU AIEKTPOJIU3E BOJHBIX PACTBOPOB
IIEKTPOJINTOB? DIIEKTPOJIN3 C PACTBOPUMBIM aHOJOM.

22. 3akonbl Dapanes. Beixoa o Toky.

23. OCHOBHBIE HaINlpaBJICHUsI IPUMEHEHMSI DIIEKTPOIHA3a?

3.4 TunoBbie KOHTPOJIbHbIE 32IaHUS IJIs1 TECTUPOBAHMS

@OH/J TECTOBBIX 33/IaHUH IO JUCHUILIMHE COJEPKHUT TECTOBBIC 3aJaHUsI, pACTIPEICIICHHBIC
10 pa3ziejlaM U TeMaM, ¢ YKa3aHUEM UX KOJUYECTBA U THUIIA.

CrpykTypa (hoHIa TECTOBBIX 3a/IaHU 1O AUCIUIUTMHE «KOHTAaKTHBIC CETH U JIMHUHU
AIEKTpOIIepeIay»

[Tonnseiii kommuiekt ®T3 XpaHutcss B 3IEKTPOHHON HHGOPMAIIMOHHO-00pa30BaTEIbHON
cpene KpWXKT HWpI'VIIC wu oOydaromuiics HMeeT BO3MOXKHOCTb O3HAKOMHUTBCS  C
JEMOHCTPAIIMOHHBIM BapuanToM OT3.

Huxe mpuBeneH oOpaser] THIIOBOTO BapUaHTa UTOTOBOTO TECTA, PEyCMOTPEHHOTO paboueii
MPOTPaMMOMN AUCUIUILIHHBI.



Tema

. KomuuectBo
B COOTBETCTBHH C ConeprxaTelbHbII XapaKkTepucTuka
TECTOBBIX
MNupukarop PIT/1/PIIIT 3JIEMEHT COZIEPKATEIBHOIO sanammii
(c cOOTBETCTBYIOIINM 3JIEMEHTA >
el T3
HOMEPOM)
3HaHue 6 -0T3
BBenenue
Pazgen 1 Ocuo e > — 313
i) HOBHBI
A 3Hanne 6-0T3
3aKOHBI ¥ TIOHSITHS OCHOBHBIE TTOHSATHUS
S Ymenue 5-3T3
3HaHue 6 —-0T3
OCHOBHBIE 3aKOHBI .
JlelictBue 5-3T3
Bienerie 3HaHue 6 -0T3
5-3T3
Pasnmen 2 Ctpoenue CtpoeHue BellecTBa 3uanue 6-0T3
BemeCTI; a p VYmenne 5-3T3
bazoBbie moHsATHS, 3HaHue 6—-0T3
omnpeziesieHus, OCHOBBI JlelictBue 5-3T3
peleHus
Bienerie 3HaHue 6 -0T3
5-3T3
OCHOBHEIE 3HaHue 6 —-0T3
Pasnen 3 OcHOBHBIE
3aKOHOMEPHOCTH YMenue 5-3T3
3aKOHOMEPHOCTHU DOTEKAHIS
OIIK-1.3 3HaeT ocHOBHBIE IPOTEKaHUS P
XIMHYECKHX IPOLIECCOB
MOHSATHUS U 3aKOHBI XUMHH, | XUMHYCCKHX IIPOLIECCOB
bazoBric moHATHS, 3Hanne 6 —-0T3
CrocoOeH 00BSACHATH .
OIpeeNICHus], OCHOBBI JleicTBre 5-3T3
CYIIHOCTh XUMHYCCKHUX
SIBIICHU ¥ TIPOIIECCOB PCIICHHA
Boenenie 3Hanne 6 —-0T3
5-3T3
Onpenenenue 3HaHue 6 -0T3
Pasnen 4 Xumuueckue pen
CHCTOMBL XHMHYECKUX CUCTEM Ymenue 5-3T3
bazoBbie moHATHS, 3HaHue 6—-0T3
oTpesieNieHus, OCHOBBI JlelicTBue 5-3T3
peleHust
3HaHue 6 -0T3
Beenenue 5-3T3
Pasnen 5 Onpenenexne 3Hanne 6-0T3
DIIEKTPOXUMHYECKHE 5JIEKTPOXUMHUYECKUX YmeHue 5-313
CHCTEMBI CHCTEM
Ba3oBble IOHSATHS, 3lfaHHe 6-O0T3
OTIpEICIICHUSI, OCHOBEI Heticrane 5313
peleHust
Hroro 90 - OT3
75 —-3T3

O6pazen TUIIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEeyCMOTPEHHOTO paboueii mporpaMMoOi TUCITUTLIAHBI

Tect conepxkut 18 Bonpocos, B ToM uncie 9 — OT3, 9 — 3T3.
Hopwma Bpemenu — 50 muH.
OO6pa3zer] TUIIOBOT'O TeCTa COJAEPKUT 3alaHus JUIS OLICHKH 3HaHUH, yMEHU, HaBBIKOB U (UJIH) OTIbITA

JIeSITENLHOCTH.

1. DnemeHThI, 00pa3yrOIINEe OCHOBHBIC OKCH/IBI:

2. IlopsAKOBBIM HOMED 3JIEMEHTA B IEPUOINYECKON CUCTEME




. . MeHneneeBa no3BOJISIET ONPEAEIIUTH B aTOME:
A) 3apsn siapa
b) paguyc aroma
B) uncno nmporoHos
') yucno ’nexTpoHOB
3. DJIeMeHT ¢ KOH(UTYpaIyeil BATeHTHBIX IeKTpoHOB ns*(n-1)d>:

4. DHepruyeckuii ypoBeHb 3JIEKTPOHA OMPEEIIIeTCsI KBAHTOBBIM YHCIIOM,
KOTOPOE Ha3bIBACTCS:

A) TI1aBHBIM

b) MmaruuTHBIM

B) opOuTtanbHbIM

I') ciuHOBBIM

5. Ecnu 3HaueHue ri1aBHOTO KBAHTOBOTO YKCIIa PaBHO 4,
TO YHUCJIO IOJyPOBHEH Ha SHEPTrETHUYECKOM YPOBHE PaBHO:

6. YcTaHOBHTE COOTBETCTBHE MCKAY BCIICCTBOM U THUIIOM XHUMHYECKON CBS3H:

A) Fe 1) koBajeHTHas
b) NaCl 2) MeTanyeckas
B) NH;3; 3) nonHas

7. PaccuuraiiTe MOJSIpHYIO Maccy SKBHBaJIeHTa cyibdara sxene3 (11):

8. Crenensb auccouuanuu yKeycHoil kuciotsl B 0,1M pactBope
(KJ1=1,754 - 10 ) paBHa:

A)2,12-102

B) 3,212 10

B) 8,010

) 1,325-102
9. B pacTBOpe BO3MOXKHA peaKUsl MEXKY BEIIECTBAMHU:

10. TIpoyKThl rHAPOJIN3a KATHOHA [IUHKA 10 MepBoit cTynenu Zn*" + HoO «» :
11. DneKTpoINUTEI IMCCOUMUPYIOT B BOAHOM PacTBOPE Ha:

12. YpaBHeHUs peaklmii, MPOTEKaHWE KOTOPHIX HEBO3MOXXKHO B CTaHJIAPTHBIX YCIOBUSX, UMEIOT
BHI:
A) SOx(r) + NO2(r) = SO3(r) + NO(r); AH).p.,298 = —41,5x]Ix; AS’)k.p.,298 = —22T:x/K
B) 2MgSO04(T) = 2MgO(T) +2S0x(r) + O2(1); AHx.p.,298 = 805k Ix; AS’)k.p.,298 = 572 1x/K
B) Fe,0s(1) + 3CO(r) = 2Fe(T) + 3CO(r); AH’).p.,298 = 27, 7xJIx; AS’)x.p.,298 = 13 Ix/K
I') 4S(1) + CH4(r) = CSa(r) + 2H2S(1); AH%X.p.,298 = 151,5kJIx; AS%x.p.,298 = 336]1x/K
13. 3HaueHue HU3IIECH CTENEeHU OKUCIIEHUS a30Ta 7N:
A) -1
b) 2
B)-3
-5
14. PacnionoxuTe aToMbl TaJIOTEHOB B MOPSIIKE YBEIUUEHUSI OKUCIUTEIHHON CLIOCOOHOCTH:
A)l
b Cl
B) Br
INF
15. Pacnionoxure MeTamibl B HOPSJIKE UX pa3psAIKU HA KaTOJle B PACIUIaBE COJIU:



A)Ca
b) Na
B) Fe
I Cu
16. BeiGepute criocoObl 3alIUTHl METAJIIOB OT KOPPO3HH:
A) nerupoBaHue
b) nuxupoBanue
B) uuakoBanue
I') anonupoBanue
17 K kakoMy KJ1acCy OpraHMYECKHX COSIUHEHUN OTHOCATCS BeliecTBa ¢ oorieit popmynoi CoHon:

18 Be10GepuTe crmocod moaydeHnue Moau3THIICHA:

3.5 llepeyeHb TeOpeTHYECKUX BONIPOCOB K IK3AMEHY
Paznen 1. OcHOBHBIC TOHATHS U 3aKOHBI XUMUH

1.1 OcHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPAaHEHHUS MacChbl. 3aKOH MOCTOSIHCTBA COCTAaBa.
3akoH ABoOTrajpo.

1.2 Tlonarue 00 SKBUBAJEHTE, 3aKOH SKBHBAJIIEHTOB, PAacyeT SKBUBAJICHTOB JJIEMEHTOB U
COCIMHEHUM.

1.3 CoBpemenHast Mmojienb cTpoeHus atoma. M3otomsl. U306apel. U30TOHBL.

1.4 KsaHTOBBIE 4YHCIIa, YTO TIOKa3bIBAIOT, KakWe 3HAUeHUs TmpuHuUMaioT. I[IpaBuia
pacrpesieieHusi AJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSAM M MOAYpoBHAM (mpuHiun I[laymu,
npasuio ['ynna, KiieukoBckoro).

1.5 TIlepuomaunueckuii 3akoH. ['paduueckoe wuzoOpaxenune Ilepuonnyeckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB aTOMOB B 3aBHCHMOCTH OT PACIOJIOKEHHUS HJIEMEHTa B
Ilepuonnueckon cucreMe.

1.6 Xumudeckasi CBsi3b. THITBI XUMUYECKON CBSI3U (KOBaJIeHTHAs, UOHHAs, METaJUTMUecKas,
BOJIOPOJIHAS).

1.7 CiocoOsbl nepekpbIBaHNs aTOMHBIX opouTanei (o-, -, 0-cBsi3b). [ MOpuan3anust aTOMHBIX
opOuTanei.

1.8 Ctpoenue moiekyn ¢ mo3uiuu meroaa BC.

1.9 Knaccel Heopranuuyeckux coeauHeHuil. Krnaccudukaius OKCHAOB (OCHOBHBIE,
KHUCIIOTHBIE, aMmpoTrepHbie). Knaccudukanus ocHoBanuii (1o cBoMCTBaM, paCTBOPUMOCTH B BOJIE U
ocHoBHOCTH). Kiaccudukanuss kucinor (Mo CBOHCTBAM, OCHOBHOCTH W COCTaBy aHHOHA).
Knaccudukanus coneit (cpeaHue, OCHOBHBIE U KUCTIBIE).

1.10 AmdotepHOCTh. AM(DOTEPHBIE METAIIIBI, UX OKCUABI U THJIPOKCHU/IBI.

1.11 Xumuyeckue CBOKMCTBA METAJIOB: PEAKIIUH C BOJOW, KUCIOTAMHU, COJISIMU H IIEJI0YaMU.

1.12 PactBOpBI, 001IME TPEICTaBICHHUS.

1.13 CriocoObl BeIpaskeHHs KOHIEHTPALUU PACTBOPOB.

1.14TemnepaTypbl KUTIEHUS U 3aMEP3aHUs pAaCTBOPOB (BTOPOH 3akoH Payrs).

1.15 DnexkTponuThl. DneKTpoauTudeckas aucconnanus. CTeneHp (UTo MoKa3bIBaeT, OT YeTO
3aBUCHT) U KOHCTAHTa AUCCOIHMAINH. 3aKOH pa3daBieHus OcBaibaa.

1.16 Monnoe npousseaeHue Boasl. Bomopoausiii mokaszarens (pH). [lorstue 06 nHaMKaTOpax

1.17 I'maponu3 coneil. Tumsl cosiel o OTHOIIEHUIO K TUAPOIIU3Y.

Paznen 2. DHepreTnka XMMUYECKUX MPOLIECCOB

2.1 Xumuueckas TCPMOAUHAMUKA. Kakue NPUHOUIIAAIIBHBIC BOIIPOCHI PCIIACT XUMUUCCKAs
TEPMOANHAMHKA. OOBEKT HUCCIICOOBAaHUA TCPMOIUHAMUKHU. OcHOBHBIE mapaMeTpbl COCTOSAHUA
TCPMOANHAMHUYCCKUX CUCTCM. BI/I,Z[BI TCPMOANHAMHUYCCKUX CUCTEM.



2.2 IlepBblil 3aKOH TEPMOJIMHAMUKH.

2.3 3akoH I'ecca. CnencTBusa u3 3akoHa I 'ecca.

2.4 [lonsiTue 00 SHTPONHHM, €€ U3MEHEHUS IIPU PA3IMUHBIX MPOIIEccax.

2.5.. Tlonarue o wu3o0apHO-M30TEpMHUECKOM ToTeHIMane (dHeprus ['ub6ca). Kak mo
BEJIMYMHE 3TON ()YHKITUH CYUTh O HAMIPABICHUH MTPOTEKAHUS PEAKIUH.

2.6 Kunetnka XxuMu4ecKkux peakiui. [lonarue ckopocTu XumMudecko peakiuu. DakTopsl,
BIIMSIIONINE HA CKOPOCTh XMMHYECKOUN peaKIluu.

2.7 3aBUCUMOCTh CKOPOCTH pEaKIMK OT KOHIICHTpaIluU (3aKOH JercTBUs Macc). KoHncranTa
CKOPOCTH peaKkLUu.

2.8 3aBHCHUMOCTh CKOPOCTH peakIuu OT TemriepaTypbl (mpaBuio Bant-I'odda, Teopus
aKTHUBaLUU AppeHuyca).

2.9 Karamms. Karanutudeckue peakiuu. Karanuzaropsl. UHTrHOUTOpPEL.

2.10 Xumunueckoe paBHoBecue. KoHCTaHTa XMMUYECKOTO PAaBHOBECHS.

2.11 [Npunuun Jle-Ilarense. @akTOpbl, BAUSIONIME HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS.

Pazgen 3. IlousiTie 0 CTENEHU OKUCIIEHUS DJIEMEHTOB B COEIMHEHMSIX

3.1 Okucnurenu u BoccTaHOBUTENU. CTENEHb OKUCIICHHUS.

3.2 H3MeHeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JJIEMEHTOB HCXOMAS U3
nonokenus ux B [lepuoauueckoii cucteme. OKHCIUTENBHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTD.

3.3 ®axkropsl, Baustomue Ha xoa OBP.

3.4 Dnexrpoxumus. JIBOMHON 3JIEKTPUUECKHUI CIOM. DIEKTPOAHBIA NOTEHIHAN. Y paBHEHUE
HepHcra.

3.5 Psag craHgapTHBIX 3JIEKTPOJHBIX MOTEHUHUANOB (J€JIeHHE METauIOB Ha TPU TPYIIIIbI
AKTHUBHOCTH).

3.6 I'anpbBaHUYECKHI 2JIEMEHT (YMETh COCTABIISITh CXEMBI, 3alMCHIBATh ypaBHEHUS pabOThI U
BeIUUCIATH DJC).

3.7 Koppo3uss MeTauioB MO MEXaHU3MYy MPOTEKaHUSA: XUMHUYECKas, SJICKTPOXHUMHUYECKas,
AIIEKTPOKOPPO3HUSL.

3.8 CnocoObl 3alMThl METAIJIOB OT KOPPO3HH (IIEKTPOXUMHUUYECKUE, C HCIOJIb30BAHUEM
MOKPBITHI).

3.9 Dnektponus. 3akonsl Papaned. Beixoa no Toky.

3.10 DnexTponu3 pacriaBoB.

3.11 DaexTpoau3 BOJHBIX PACTBOPOB (3aKOHOMEPHOCTH KATOAHBIX W aHOIHBIX MPOIIECCOB).
DIIEKTPOJIN3 C PACTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

3.12 IIpakTHueckoe NpUMEHEHNE JIIEKTPOJIN3A.

Paznen 4. CpoiicTBa BaXKHEWIIMX KJIACCOB OPraHMYECKUX COEIMHEHUH, OCOOEHHOCTU
CTPOEHMS U CBOMCTBA PaCIPOCTPAHEHHBIX BEICOKOMOJIEKYIISIPHBIX COEIMHEHUN

Paznen 5. CpoiicTBa BaXHEWIIMX KJIACCOB OPraHMYECKUX COEIMHEHUH, OCOOEHHOCTU
CTPOEHMS U CBOMCTBA PaCIPOCTPAHEHHBIX BHICOKOMOJIEKYIISIPHBIX COEIMHEHUN

3.6 IlepedyeHb THIOBBIX NPOCTBIX NPAKTHYECKUX 3aJaHHI K IK3aMeHY

1 3akoHUYNTE ypaBHEHHUS PEAKLINH, ONIPEACIIUTE MOJIEKYJIIpHBIE Macchl SKBUBaIeHTOB HaSeOy
B CJIEYIOIINX PEAKIIMIX:

a) H>SeO4 + 2NaOH —...;
0) H2SeO4 + NaOH —....

2 Jlns coenunennii: okcun koodaneta (1), ceprucTas kucnora, ruapoKcua 6apus, MOJIeKysa
a30Ta, aMOMUHUHN, KapOOHAT HATPHs, HAMUIINTE (OPMYJIBI COCNUHEHUN U YKAKUTE, K KaKUM
KJIaccaM CO€IMHEHUN OHM OTHOCSATCS.



3 Onucath CTPOEHMSI aTOMa JIEMEHTA C MOPSIAKOBBIMU HOMepamu 33, 56, 72 u ap. Hanucats
JIEKTPOHHYIO (POPMYITy, YKa3aTh BaJIEHTHBIE 3JIEKTPOHBI.

4 Hanmucate ctpykTypHO-rpaduueckue ¢opmynbl coequHeHni Na,COsz, As>Os, H2SOs,
Ni(OH)3, Cr2(SO4)3 1 1p., yka3aTh KOJTUYECTBO B COCTUHEHUU G- U TT-CBS3CH.

5 Ilpu cropanuu 1 am> anerunena (H. y.) Beigensercs 56,053 xJlx Temnorsl. Hamummure
TEPMOXMMHUYECKOE YPaBHEHUE PEAKIINH, B pe3yJibTaTe KOTOPO 00pa3yroTCsl mapbl BOABI U JUOKCH/T
yriaeposa.

6 IIpu momHOM cropaHuu dTUIICHA (C 00pa30BaHUEM KUKOW BOJIBI) BRIASTIIIOCH 6226 kJXK.
Haiinure 06beM BCTYNMUBIIETO B PEAKIIMIO KUCIOPOa (YCIIOBUSI HOPMAJIbHBIE).

7 He npou3Bo/s pacueToB, OLEHUTE U3MEHEHHUSI SHTPOITNH B PEAKIIUSX

BaClz (p—p) + Na2SO4 (p—p) —...;

2NaCl (p—p) + H2SO4 (k) > 2HCI (1) + Na2SO4 (7).

8 IIpsimast wim oOpatHas peakius OyJaeT MPOTEKATh MPH CTaHAAPTHBIX YCIOBHSX B CUCTEME

2NO (1) + O2 (r) = 2NO2 (r)? OTBET MOTUBUpPYITE, BEIUUCIUB AG (2)98 IIPSIMOM peaKIu.

9 IIpu 150 °C HekoTopas peakuus 3akaHuuBaeTcs 3a 32 MuHyT. [IpruHUMas TemnepatrypHslii
KO3 (UIMEHT CKOPOCTU peaklMH paBHBIM 2,5, paccuuTaTh, Yepe3 Kakoe BpeMsl 3aKOHUMTCA ITa
peakius, eciiu nmpoBoauTh ee mipu 200 °C.

10 Kak uzmenutcs ckopocts peakuuu 2NO (1) + Oz (1) =2NO: (1), a) ecinu yBeIu4uTh 00beM
B cucteMe B 4 pasa; 0) nmoBbICUTh KOHILIeHTpaluto Oz B 3 pa3za?

11 B xakyro CTOPOHY CMECTUTCS PaBHOBECHE B CUCTEME
N2 (1) + 3Hz (r) = 2NH3 (1),
€CJIM a) IOHU3UTH JaBJIeHHe; 0) YMEHbIINTH KOHIEHTparuo Hy?

12 CoctaBbTe MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPABHEHUS peaKuil B3aUMOJICHCTBHS
MEXIY:

a) HUTpaToM Oapus u cylb(aToM HaTpus;
0) kapOOHAaTOM HaTpHs U CEpHOU KUCIIOTOM;
B) IIMAHUJIOM KaJlusl U a30THOM KHUCIIOTOM.

13 HanummuTe B MOJIEKYJISPHOM M MOJIEKYJISPHO-MOHHOM (opMe ypaBHEHMs peakiui
B3aUMOJICHCTBHS CIEAYIOINX BEIIECTB!

a) K;CO3 + HCl —..
0) NaOCIl + HNO3 —...;
B) (CuOH)2S04 + HoSO4 —>.....

14 CocraBbTe MOJIEKYJISIpHBIE M MOHHBIE YpaBHEHUA rupoaunsa conei: KoS, CuSO4. Ykaxure
pH cpenpl.

15 Pacnonoxure coenquHeHUs B mopsiike Bo3pacTaHus pH ux pacTBOpoB (KOHILIEHTpalUs
oauHakoBa): Na;CO3, NaOH, NaHCO3, NaCl, NH4Cl.

16 Kakoii o06bem comstHOM KuciaoTel ¢ koHmeHTpammei 0,013 M HeoOXxomum aiis
HeiiTpamu3anuu 25,0 cM® pacTBopa THAPOKCHIA HATPHS ¢ KoHLeHTpamueii 0,02 M?

17 Kakyro Maccy cepHOii KHCIIOTBI HEOOXOUMO B3ATh sl puroTosaenus 500 cm® pacTBopa
¢ koHueHtpauuei 0,2 H?

18 Bpr4ucianTh KOHLIEHTPAIIMIO MOHOB BOJAOPOJA M THAPOKCHI MOHOB B BOJHOM PacTBOpE
ruapokcuaa kanus, pH xotoporo 11.



19 JlucniepcHOM CUCTEMOM SBIISETCS CEPHOKMCIBIM TyMaH, YKaKUTE JUCIEPCHYIO Cpeny U
TUCTIEPCUOHHYIO (ha3y.

20 3ons dochara Oapust OymeT CTaOUIU3UPOBATHCA TMPH JT0OABICHUH, KAaKOTO U3
nepeunciieHHbIX 3ekTponuToB: NaCl, Ba(OH)2, K3POs.

21 Cpenu npuBeieHHbIX peakiuil ykaxxute OBP:
Cr03 + KOH — 2K,CrO; + H20;

K>Cr07 + HoSO4 (kon1r.) — CrOsz + KoSO4 + H20;
KBr + KBrOs + H2SO4 — Brz + K2SO4 + H0.

22 MHcnonp3ys MeTOJ NOJYpeaklUUW, YypaBHSANWTE OKHUCINUTEIbHO-BOCCTAHOBUTEIBHYIO
peaKLuIo:

NaBr + MnO» + H2SO4 — MnSO4 + NaxSO4 + Br, + H20.

23 CocraBbTe J1Ba raJIbBAHMUECKUX JIEMEHTA, B OJTHOM U3 KOTOPBIX Ni — aHOJ, a B IPYTOM
Ni — karon. Hanmmure ux cxemsl, paccuntaite D/1C.

24 Koppo3usi HUKeNs B KHUCJIOH cpelle U BO BiIaKHOM Bo3ayxe. COCTaBUTH 3JIEKTPOHHbBIE
YpaBHEHHUS aHOJIHOTO U KaTOJAHOIO IIPOLIECCOB. YKa3aTh MPOAYKThl KOPPO3HUHU.

25 Kak npoucxoaut armochepHas KOppo3us JIy>KEHOT0 Kelle3a U JyKeHOH Menu (Jry>xeHue
— IOKPBITHE OJIOBOM) IIPH HAPYLIEHUU MOKPHITHSA?

26 BprymcnuTe BETMYUHY DJIEKTPOJHOTO TOTEHIMATa LUHKOBOTO 3JIEKTPOJa B PAacTBOPE
coOcTBeHHOM conu ¢ konuentpanueii 0,001 mons/n (E° = -0,763 B).

27 Beruuciute Maccy cepeOpa, BBIICIHUBIIETOCS Ha KaTOJIE IPU MPOIYCKAaHUK TOKA CHIION 6
A uyepe3 pacTBop HUTpaTa cepedpa B Teuenue 30 MuH.

28 Ipu »nekTpoiuse BogHoro pactsopa SnCl, Ha anone Bigenunock 4,48 am? xmopa (H. y.).
Haiinnre Maccy BbIIEIMBIIErOCs Ha KaTOJIE OJIOBA.

29 Dnexrponus BogHoro pacrsopa CuSO4 npoBoaunu npu cuiie Toka 50 A B TeueHue 4 4.
[Tpu aTOM BBIIENHIIOCH 224 T MenU. Beraucnure BBIXO/ 1O TOKY.

30 CocraBbTe 2JIEKTPOHHBIE YPAaBHEHMs IPOLIECCOB, MPOUCXOANIMX Ha 3JIEKTpojax MpHU
anektpoisnze pacmiaBa KCl. DnexkTpo/ipl yrojibHbIe.

31 3akonuuTe U ypaBusiite peakuuto: Bi + HNO3 (koni.) — NO2 + ...
32 Hanumure CTpyKTypHbI€ (pOPMYIIbl HOTUIPONUIEHA, TOTUCTUPOIIA.

3.7 IlepeyeHb THNOBBIX NPAKTHYECCKUX 3aJAHUH K IK3aMEHY

1 [Ipu nponyckaHuuM cepOBOIOPOIA UEPE3 PACTBOP, COJIEpKAIIUid 2,98 T XJI0pH1a HEKOTOPOTO
OJIHOBAJICHTHOTO MeTalia, obpasyercs 2,2 T ero cynbpuaa. Beruuciure >KBUBATEHTHYIO Maccy
MeTasuia.

2 DnemeHntel A u B, pacnonoxeHHbIe B OJHOM IE€pUOJAE CHUCTEMBI 3ieMeHtoB J[.H.
MenpeneeBa, 00pa3yrOT MeXIy co0oil coequHeHue, coaepxkamee 79,77% snementa B (mo macce).
[Tpu TUIpONM3E ATOTO COSAMHEHMs BBIIEISETCS Ta3, 00Jalaloluii KHUCIOTHBIMH CBOMCTBAMH U
coxepxammii 2,74% Bomopoma u 97,26% »snementa B (mo macce). BeiBemuTe MONEKYISPHYIO
dbopmyny coenrHeHus A ¢ B 1 HanuimuTe ypaBHEHHE PEAKIIUU €T0 THAPOIIN3A.

3 JInst coenHEHUMN: OKCHJT IIMHKA, CEpHAasi KUCIIOTa, THIPOKCH]T Oapusi, allOMUHUHN, KapOoHAT
HaTpHs, COCTaBbTE YPABHEHUS BO3MOKHBIX PEAKIIMIA.

4 HeusBecTHbIN MeTaiu1 Mmaccoit 13 T 06padoTanu n30BITKOM OY€Hb pa30aBIEHHOTO PacCTBOPa
a30THOW KHCTOThl. K moJIydeHHOMY pacTBOpy mMpuOaBWiId W30BITOK pacTBopa INEJIOYH U
NPOKUISTHIN, TPU 3ToM Bhlenunock 1,12 am® rasa (d. y.). YcTaHoBHTe, Kakoi MeTamn ObLI



pPacTBOPEH B a30THOM Kuciore. Hamuiuwre ypaBHEHHUS ONHCAaHHBIX PEAKLMUM, IOATBEPAUTE OTBET
pacyeramu.

5 CocraBbTe CTpYKTypHO-TpaduuecKyro (OopMyiay COJIM, €CIH JaHbl COSAUHEHUS: OKCH
IIUHKa, CepHasl KUCJIO0Ta, TUAPOKCH Oapus, amlOMUHUHN, KapOOHAT HATPHUS.

6 Onpenenuth reomeTpudeckyro popmyry monekyn NHsz, H>O, CaCl,, SnBr; u ap. Ykazarte
THUI THOPUAN3AIMH [IEHTPATLHOTO aTOMa.

7 MoxeT 1 ipu 100aBIEHUHU KUCIIOTHI K PACTBOPY COJIM BBIICIUTHCS THIPOKCUA MeTaa?
Ecin na, mpuBeaute npuMepsl.

8 Hcxons u3 peakumii:

KCIO; —» KC1+3/202, AH:1=-49,4 x[Ix;
KClO4 — KCl + 202, AH>=33,0 xk/Ix,

Berauciute AH cnenyromieit peaknun 4KCIO3 — 3KClO4 + KCI. CiocoOCTBYeT 1 SHTATBITUHHBIN
(bakTop TaHHOM peakIuKi CaMOIIPOU3BOJIILHOMY TEYCHHIO, 1aTh MOTHBHPOBAHHBIN OTBET.

9 Ilpu cropanuu 11,5 r xuaKoro >TwioBoro crnupta Beiaenuiaoch 308,71 k> TemioThl.
Hanummure TepMOXUMHUECKOE YpaBHEHHE PEaKIu, B Pe3yIbTaTe KOTOPOil 00pa3yroTcs mapbl BOIbI
U THOKcu yriepoaa. Berauciure Temiory oopazoanus C2HsOH (k).

10 lonuimure ypaBHEHUs peakLUii ¥ HE IPOU3BO/IA pACYE€TOB, OLICHUTE H3MEHEHUSI SHTPOIINU
B PEaKLHAX:

BaCl; (p—p) + NaxSO4 (p—p) —-..;
2NaCl (p—p) + H2S04 (x) = 2HCI (1) + ...

CriocoOCTBYeT JI SHTPONUNHBINA (AKTOP JAHHBIX PEAKIUN CAMOIPOU3BOJIHLHOMY TCUCHHUIO,
JlaTb MOTUBUPOBAHHBIN OTBET.

11 OneHuTh Kakas peakiusi 00pa30BaHus WK pa3pyIIeHUs 030Ha OyIeT poTeKaTh ObIcTpee,
€CIIi 00bEM CUCTEMBI YBEITMUUTH B TpH pasza? [IpuHATH, 4TO MpoTeKaeT cieayromas peakius: 203 <>
30..

12 JlaiiTe MOTUBUPOBAHHBIM OTBET, YTO HAJO CIENATh C KOHLIEHTPALMIMU, TEMIIEPATYpPOr U
JaBJIEHUEM, YTOOBI HAIPABUTh PEAKIIUIO

MgCO; (k) = MgO (k) + COx(r); AH® > 0,
B 00OpaTHOM HarpaBJICHUH.

13 MoXHO 7U MNPUTOTOBHUTH PACTBOP, COAEPXKAIIMI OJHOBPEMEHHO CJEAYIONIUE Taphl
BEILIECTB:

a) Zn(OH), + KOH;
6) Ba(OH), + HCI;
B) Fe(OH)> + NaOH.

14 CocraBbTe MOJICKYJIAIPHBIC YPAaBHCHUS, COOTBETCTBYIOIIHNEC ITPECAIIOKCHHBIM HOHHBIM:

NH, +OH — NH;OH;
Zn*" + S — ZnS;
CO; +2H' - H,0 + CO,.

15 IIpennoxure cxemy pas3ieseHus COJIEH HAMUIIUTE YPABHEHUS PEAKINI B MOJIEKYJSIPHON
Y MIOHHOM BHJIE.

MgCl, Alx(SO4)3, Cu(NO3)2, BaSO4



16 Ctynent npu ananu3ze 6eciBeTHOro pacTBopa rpu pH = 3 oOHapyXuJ1 creayromnue HOHBI:
K, Pb**, Fe?*, Fe**, NHi , S, I, MnOj , CO; . Bo3MoskeH i Takoi pe3ymbrar? OGocHyiiTe
CBOM OTBET YPABHEHUSIMU PEAKLUM.

17 Kakoii BenmnuuHo# pH 00agaroT Mopckas 1 pedHasi BOJIbI, €CJIM B MOPCKOM Mpeod1aaroT
nousl Na®, K¥, CI', a B peunoit — Ca?’, Mg?*", HCO3*? Otser obocHyiite. CocTaBbTeé HMOHHO-
MOJICKYJISIPHBIE YPaBHEHHUS.

18 Kakue u3 nepeunciaeHHbIX HIKE COJIeH MOJIBEPratoTCsa YaCTUUHOMY THAPOJIH3Y, 00pa3yroT
kucisie conu: NaNOs, KoSO3, MgCOs3, ZnBry.

19 JloGaBneHue, Kakux M3 MEPEUYHUCICHHBIX HMXKE peareHToB K pactBopy CrCls ycumur
THIPOJIU3 COJIH:

a) HCI;
6) NaOH;
B) Na;CO:s.

20 PacronokuTe COeOUHEHHs B MOpsAKe Bo3pacTaHus pH HX pacTBOpOB (KOHIIEHTpPAIUS
onunakoBa): NaxCOs3, NaOH, NaHCO3, NaCl, NH4Cl.

21 KakuM MHIMKAaTOpPOM HEOOXOIMMO BOCIIOJIB30BAThCs, YTOOBI paclo3HaTh B KaKOW W3
IPOOMPOK HAXOJAUTHCS PACTBOP TMAPOKCUIA HATPUs, B KAKOW XJIOpUIa HaTpUsl, a B KaKOil coJisHas
KHCJIOTA.

22 Kakoii 06beM 81% cepHoii kucaothl (p = 1,74 r/cM®) Heobxomumo B3aTh aua 500 cm®
pactBopa ¢ koHleHTpauueit 0,2 H?

23 CkonbpKo rpaMM caxapo3sl Hajio 100aBuTh kK 300 T 2%-10 pacTBOpa, 4TOOKI MOIYIUTh 5%-
BIN.

24 JIns nopsiepkanus HeoOX0IMMOro 3Ha4eHust pH XUMMK MpUroToBMII pacTBop: k 200 cm®
0,4 M pactBOpa MypaBbKHOI kucnoTsl ipubdasun 10 cm® 0,2%-noro pacteopa KOH (p = 1 r/em®) n
noytydeHHbid 00beM pazbaBui B 10 pa3. C xakum 3Hauenuem pH monyden pactBop? (Kucoon =
1,8:107%).

25 Wcxons u3 CTeneHn OKUCIICHHS XpoMa, fona, u cepbl B coequnenusax KoCr,07, K1, H>SOs3,
NalOs3, Cr203, CaS onpenenure, Kakoe H3 HHUX SBISETCA TOJBKO OKHUCIUTENEM, TOJIBKO
BOCCTAHOBUTEJIEM M KaKO€ MOXET NPOSABIATh KAaK OKHCIHUTENbHBIE, TAK U BOCCTAHOBUTEIbHBIC
cBoiicTBa. [Touemy?

26 Ucnonb3ys MeTON TNOJYpPEeakUHUH, YpaBHANUTE OKUCIUTEIbHO-BOCCTAHOBUTEIbHYIO
peaKIuIo:

NaBr + MnO» + H2SO4 — MnSO4 + NaxSO4 + Br, + H20.

27 Ilnactunsl u3 Fe u Zn onyctunu B pactBop CuSOs. CocTaBbTe 3JEKTPOHHBIE YPABHEHUS
npoucxoamux peakuuid. Kakue mporeccel OyayT MPOUCXOIUTh Ha IJIACTUHAX, €CIM HapyXKHbIE
KOHIIBI HX COCTMHUTH MTPOBOTHIUKOM.

28 CocraBbTe JJEKTPOHHBIC YPaBHEHHs MPOIECCOB, MPOUCXOMAAIIUX HA DIEKTPOJaX MpU
anekTpoiuze pactBopa Cra(SO4)3 ¢ MHEPTHBIMH JIEKTPOIAMH.

29 CocraBbTe ypaBHEHHMsS pEaKUUH M paccTaBbTe KOI(PPHUIMEHTH Ha OCHOBAHUU
AJIEKTPOHHBIX YpaBHEHUH B3auMozeicTeus Co c:

a) H»O;

0) AlCI3;

B) HNO3 (koHi1.);
r) NiCl.



30 /IBe >xene3HbIe TUIACTUHKY, YACTHYHO MOKPBITHIC OHA OJIOBOM, IpYyTrasi MEbI0, HAXOIATCS
BO BJIQYKHOM BO3]TyX€, MOPCKOHM M pedyHoi Bojie. Ha kakoi u3 3TUX TIaCTHHOK ObIcTpee oOpasyercs
pkapunHa? [logemy? OueHuTe CKOPOCTh 00pa30BaHUS MPOAYKTA KOPPO3HH B Pa3HBIX YCIOBHSIX.
CocTtaBbTe 3JICKTPOHHBIC YPABHEHHS aHOTHOT'O M KATOJIHOTO MPOIECCOB KOPPO3UH ITUX TUIACTHHOK.
KakoB cocTaB MpoayKTOB KOPPO3UH Kene3a?

31 Xumuk nosydui Tpu 00pasiia MeTajljIoB, MOX0XKHUX MO BHEITHEMY BHAY, U HaIllell CII0co0,
KaK UX OBICTPO pa3auuuTh. J{JIs1 3TOTO OH MOABEPT B35ATHIE 00pA3Lbl AEHCTBUIO KOHIICHTPHPOBAHHBIX
PacTBOPOB KUCJIOT U PACTBOPA €KOI0 HATPHUS U MOJYYUJI CIEYIOLIUE PE3YIIbTATHI, T/I€ 3HAKOM «+)
0003Ha4YeHbl Cllydyad, KOTrJa MPOMCXOAUT PACTBOPEHHME METailja, a 3HAKOM «—» — Cly4aW, Korjaa
METaJll HE pearupyeT ¢ paCTBOPOM KHCJIOTHI WM LIETIOYH.

Peaktusel Meramn 1 Meram 2 Meramn 3
ConsHas kuciora — + +
A30THas KucnoTa + - +
PactBop menoun - + T

Omnpenenure, Kakue MeTajlibl ObUIM MOJABEPrHYTHI MccienoBanuto. Hamummre ypaBHeHuUs
IOPOBEIEHHBIX peaKIMi M OOBSCHUTE, IOYEMY JaHHble METalyIbl HE BO BCEX CIydasx
B3aUMOJICVCTBYIOT C YKa3aHHBIMHU BEIIECTBAMH.

4. MeToauyeckne MaTepuaJibl, ONpeie/solue Npoueaypy oueHnBaHus
3HAHMi, YMEHHUI1, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YOIIHX
Tanbl (OPMUPOBAHNS KOMIIETEHIHI

B Tabnuue mnpuBeieHbl ONUCAaHUS IPOLELYP IPOBEIEHUS KOHTPOJIbHO-OLIEHOYHbIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUEHUS C IOMOIIBIO OLIEHOUHBIX CPE/CTB B
COOTBETCTBHUH C PaboYel MporpaMMoi TUCIUILTHHBY/ IPAKTHKH.

HanmenoBanue
OLIEHOYHOI'0
cpencTea

Omnmcanus npoueayps! NPOBEAECHH KOHTPOIbHO-OLIEHOYHOTO MEPOIPHSTHS
1 TIPOLIEAYPhI OLICHUBAHUSA PE3yIbTATOB O0yUCHHUS

BrmonHeHne 3ajaHWil  PEeKOHCTPYKTHBHOTO — YPOBHS, IPEIyCMOTPEHHBIE  pabodeit
MIPOTpaMMO¥ TUCIUILINHEI, TPOBOMIATCS B YaChl, OTBEJCHHBIC HA CAMOCTOSATEIBHYIO padoTy.
KonndecTBo BapHaHTOB 33JaHUI MO TEME COOTBETCTBYET YMCIY CTYICHTOB aKaJIeMHUYECKOMH
3ananus rpymisl. Bo BpeMs BHITOMHEHHS 3aIaHUI MOKHO TIOJIB30BATHCS TFO00H YIeOHOM, CIIpaBOYHOM
PEKOHCTPYKTUBHOTO JINTEpaTypoOM, KOHCIIEKTaMH JIEKLIUMN.

ypoBHs (M]13) [IpenogaBatens Ha Ta0OPATOPHOM 3aHATHH pa3laeT 3aJlaHUSl U JOBOJUT J0 OOYJarOIIUXCS
CPOKH Ha €T0 BHITIOJHEHHE.

[IpenonaBaTens nHdopmupyeT oOyJaromuxcs 0 pe3ynbpTarax HPOBEPKH;
OIICHEHHBIC/TIPOBEPCHHBIC PA0OTHI MPEINOIABATE/b BO3BPAIACT 00YJaOIIUMCS

IIpenonaBarenb 3a HEJEIIO A0 BBINOJIHEHMs Ja0OPaTOPHON pabOThl JOBOAUT IO CBEACHHS
00ydJaromuxcsl ee TeMy, METOJMIECKHe MaTepralbl K JJaOOpaTOpHBIM paboTaM BBIJIOKEHHI B
ANEKTPOHHOH  WHQOpManmoHHO-oOpa3oBaTenmpHOW  cpeme  Wpl'YIIC,  moctymHOM
oOydJaromeMycsi d4epe3 €ro JWYHbBIA KaOuHeT. OTYeT JOoKeH ObITh BBINOJHEH B
3amura YCTaHOBIICHHBIH MIPEIOaBaTEIeM CPOK, B COOTBETCTBUH C TPEOOBAHUSIMHU K UX O(OPMIICHHIO.
nabopaTopHOH OTueTsl B HA3HAUEHHBIN CPOK CAAIOTCS HAa MPOBEpKy. Ecnu mpeaycMoTpeHa ycTHas 3alluTa
paboTsI n1abopaTopHOi paboThI, TO 10 00YJAIOIINXCS IOBOIUTCS ITEpEeUYeHb BOIIPOCOB, BEBIHOCHMBIX Ha
3aIIUTy; BO BPEMs 3aIIMTHI, OOy4aromuecst MOJDKHBI OOBSCHUTH MONTYyYEHHBIE PE3yJIBTaThI
OTMEYEHHBIE TIPETIO[aBaTEIeM H OTBETUTH HA €r0 BOIIPOCHL.

ITpenonasarens uHGopmMupyeT oOyJaromuxcs 0 pe3ynabpTaTax MPOBEPKH;
OLICHEHHBIE/TIPOBEPEHHBIE PAa0OTHI MPENOJABATENh BO3BPAINACT 00yJaIOIUMCs

CobecenoBaHre 00ydJarONINXCS C MPETOAABATENAM 10 TeMaM AWUCIUIUINHEI IPEIyCMOTPEHBI
paboueit mporpamMmoii aucuuIUMHEL. [IpemogaBaTenr HE MeEHe, YeM 3a HeAeTIo J0
KOHHOKBI/IyM MPAKTUYCCKOI'0 3aHATHUA HAa KOTOPOM OCYHICCTBIIACTCA KOJUIOKBUYM AOBOJUT OO CBCIACHUA
o0ydJalomuxcsi TeMy, BOIPOCHI 10 HeH W HeoOXoauMylo y4deOHyIo juTeparypy. Temsl,
BONPOCH! K KOJUIOKBHYMY M IlepeuyeHb HeoO0X0qUMOH y4eOHO# JMTepaTyphl BBHUIOXKEHBI B




JNIEKTPOHHON  WHpOpManmoHHO-0Opa3oBaTenmpHOU  cpene  Upl'YIIC, JOCTYITHOU
00ydJaroImeMycs gepe3 ero JNIHbIA KaOMHEeT

[IpomexyTounas arrecTars B popMe 3K3aMeHa IPOBOIHUTCS IyTEM YCTHOTO COOSCEeIOBaHMUS
mo Omieram. BuIIeTHI cOCTaBICHBI TaKMM O0pa3oM, YTO B KaXKIBIH IIOTAJIM TEOPETHUECKUE
BOTIPOCHI W TPAKTHYECKHE 3aJaHWs, KOHTPOJHPYIOUINE YPOBEHb CHOPMHUPOBAHHOCTU
KOMITETEHIUH, 3aKPETJIEHHON 32 TUCLMITIMHON.

DK3aMeH Buner comepXuT 1Ba TEOPETUIESCKUX BOIIPOCA AJIS OLICHUBAHUSA PE3yIHTaTOB O0YICHHUS B BHIIE
3HaHUi. TeopeTndeckue BOMPOCH BRIOMPAIOTCS U3 TIEPEYHS BOIIPOCOB K IK3aMEHY.

Buner comepkuT Ba MPAKTUYCCKUX 3a7aHUA: 00a MPaKTUYCCKUX 3aJaHUs JJIs OICHUBAHUS
pe3yabTaToOB OOYUYCHUS B BUJIC BIAJCHUI (BEIOUPAIOTCS U3 MEPEYHS THIIOBBIX MPAKTHYCCKUX
3a/laHui K DK3aMEHY)

Jlnst opraHM3alMd W TPOBEIEHUS MPOMEXKYTOUYHOH arrtectanmu (B (opMmMe 3K3aMeHa)
COCTAaBJISIFOTCSI TUTIOBBIE KOHTPOJIbHBIC 3a/IaHHS WM WHBIC MaTepPHaIbl, HEOOXOAUMBIE ISl OLIEHKH
3HAaHUH, yMEHU, HABBIKOB U (MJIM) OTIBITA IEATEILHOCTH, XapaKTEPU3YIOIIUX ATAIbl (POPMHUPOBAHHUS
KOMITETEHIMH B IIPOIIEcCe OCBOCHUS 00pa30BaTEIbHOM MTPOTrPaMMBbI:

— MepPeYeHb TEOPETUYECKHUX BOIIPOCOB K SK3aMEHY ISl OLIEHKH 3HAHHIA;

— [epeYeHb TUIIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUN K SK3aMEHY JUIS OLIEHKH YMEHHIA;

— MEpPEeYCHb TUIOBBIX MPAKTUYECKUX 3aJaHUi K AK3aMEeHY JJIsl OICHKH HABBIKOB W (WJIN)
OIIBITA JIESITEIEHOCTH.

[lepedyeHb TEOPETUYECKUX BOIPOCOB M MEPEYHU THIOBBIX MPAKTHYECKUX 3aJaHUA Pa3HOTO
YPOBHSI CIIO)KHOCTH K 9K3aMeHY 00y4arolrecs MoJy4aloT B Hayaje CeMEcTpa 4epe3 dJIEKTPOHHYIO
uHpopMannoHHo-00pa3oBarenbHyro cpeny Upl VIIC (auunbiii KaOuHET 00ydaronierocs).

Onucanue npouenyp nNpoBeieHUs: IPOMEKYTOUHOM aTTecTalMU B (popMe IK3aMeHa H
OLICHUBAHUS Pe3yJIbTATOB 00yYeHHUsI

[TpomesxyTounas arTectaus B popMe SK3aMeHa MPOBOJIUTCS IMTyTEM YCTHOTO COOECe0BaHUS
no Ouneram. buiersl cocTaBieHbl TakMM 00pa3oM, YTO B KaXIblii M3 HUX BKIIOYal B ceds
TEOPETUYECKHE BOTIPOCHI U IPAKTUIECKUE 3aTaHUSI.

buner comepxuT: ABa TEOPETHMUECKUX BOIpoca Jjs OLEHKHM 3HaHuil. Teopernueckue
BOTIPOCHI BEIOMPAIOTCS U3 TIEPEUHS BOIIPOCOB K SK3aMEHY; JIBa MPAKTHUECKUX 3aJJaHHS: OJTHO U3 HUX
JUISL OLIGHKH yMEHUH (BBIOMpArOTCS W3 MEpEedHs] THIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUi K
9K3aMeHY); TPeThe MPAaKTUYECKOE 3aJaHue Ui OIEHKH HABBIKOB M (WMJIM) OMBITA JEATEIHHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEeHY).

Pacnipenenenne TeopeTHUECKUX BOIIPOCOB M MPAKTUYECKHUX 33aJaHHUN 110 SK3aMEHAIIHOHHBIM
OusieTaM HaXxOJUTCS B 3aKPBITOM JJIsl 00yJarommxcs AocTymne. Pa3paboTaHHbI KOMIUIEKT OUIETOB
(25-30 OuneToB) HE BBICTABIISICTCS B AJICKTPOHHYIO HWH(OPMAIMOHHO-00PA30BATEIBHYIO Cpeay
NpI'YIIC, a xpanuTtcs Ha kadenpe-pazpadorunke @OC Ha OymaxHoMm Hocutene B coctae POC no
JVICIIATUTHHE.

Ha »sk3amene oOyuaromiuiics Oepetr Oumnet, AJisg MOATOTOBKM OTBETa HA HK3aMEHAIIMOHHBIN
Omet oOyuaromeMycsi OTBOAUTCS BpeMs B mipejenax 45 MmunyT. B mporiecce oTBeTa oOyvaromierocs
Ha BOTIPOCHI U 33/IaHUs OHIIeTa, MPENo/IaBaTeNlb MOXKET 33/1aBaTh JOMOIHUTEIBHBIE BOIIPOCHI.

Kaxnprit Bompoc/3aganue OuseTa OIEHUBAETCS MO YEThIpeX Oa/uIbHOW CHUCTEeMe, a Jajee
BBIUUCIISICTCS CpellHee apU(PMETHYECKOe OIEHOK, MOJYYEHHBIX 3a KaXIblii BOMpOC/3aJaHHE.
Cpennee apupMeTHUECKOE OLIEHOK OKPYTJISETCS JI0 LIEJI0r0 M0 MpaBUiIaM OKPYTIICHHUS.



