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®dopma u cpok 00ydeHus — ouHas dhopMa, S5 et oOydeHus; 3a0uHas Gopma, 6 JietT oOydeHus
Kadenpa-pa3zpadborunk nmporpamMmmbl — OOmenpodecCuoOHAIbHBIC AUCITUTLINHBI

OO011ast 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

Ounas ¢opma o0yueHust PacnpeniesieHue 4acoB AMCHMILIMHBI 10 ceMeCTpam

Cemectp 1
Hroro
Uucno HeJeNnb B CEMECTpe 17
Bun 3anaruit Yacos no YII Yacos no YII
AyauTopHasi KOHTaKTHasi padoTa o BUAaAM 51 51
y4eOHbIX 3aHATHI
— JICKIIUN 17 17
— IIpaKTHYECKUE (CEeMHHAPCKHE) - -
— 1abopaTopHEBIe 34 34
CamocTosiTeTpbHasi padoTa 21 21
IK3aMeH 36 36
Hroro 108 108

3aounas gopma o0yueHnus PacnpeneieHne 4acoB IMCUMILIMHBI 10 KypcaM

Kypc 1 Hroro
Bup zansarun Yacos no YII Yacos no YII

AyIUTOpHAsI KOHTAKTHAsI padoTa mo BHAaM 12 12
Y4eOHBbIX 3aHITHI
— JIEKIIANA 6 6
— IIpaKTHYECKHe (CEeMUHAPCKUE) - -
— 1ab0paTOpHBIE 6 6
CamocrosiTejbHast padoTa 78 78
JK3aMeH 18 18

HTtoro 108 108
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KaHJ. TEXH. HayK, JOLIEHT A.P. Xpuctuauu

Paboyas mporpamMma paccMoTpeHa W OmoOpeHa Ui HCIONb30BaHHS B Y4eOHOM IpoIlecce Ha
3acenanuu kadeapsl «O0menpodeccuoHanbHbIC TUCIUTITUHBI), TPOTOKOJ OT «13» Masg 2021 1. Ne 9

3aB. kadenpoii, KaH/. pU3-MaT. HAyK, TOICHT K.M. Mopos

COTI'JTACOBAHO
Kagenpa «Cuctemsl obecrieueHus IBUKEHUS OE3/10BY, MPOTOKOI OT «29» mapta 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

W (N

(hopMHpOBaHHE HAYYHOTO MBIIIICHUS

1.3 Ilesi> BOoCHMTAHNS M 321241 BOCIIUTATEIbHOI PaGoThl B pAMKaX TUCHUILINHBI

IIpodeccHoHaIBLHO-TPYI0BOE BOCIUTAHHE 00YYAIOLIHXCS

Lens mpodeccnoHaTBHO-TPYI0BOTO — (OPMHUPOBAHIE Y 00YUAIOIIUXCS 0CO3HAHHOM MPo(ecCHOHAIBHON OpHUEHTAIINH,
MOHMMAaHHA OOINECTBEHHOIO CMBICIA TPYAA M 3HAYUMOCTH €ro Ui ce0sl IMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTIO H
TBOPYECKOTO OTHOLIEHHS K OyIyIIeil AesTebHOCTH, IPO(ECCHOHAIBHON STHKH, CIIOCOOHOCTH MPEeIBUICTh H3MEHEHH,
KOTOpbIE MOTYT BO3HHKHYTH B MPO()ECCHOHATBHON [EATCIBHOCTH, M YMEHHIO paboTaTh B H3MCHEHHBIX, BHOBb
CO3JIaHHBIX YCJIOBUAX TPyAa.

Ilenp BoCIIUTaHUS AOCTUTAETCS 110 MEPE PELICHUS B €IMHCTBE CJICIYIOUINX 3a/1a4:

— (popmMupoOBaHKE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIIMTaHUE YECTH, FOPJOCTH, JIIOOBH K NMPOQECCHH, CO3HATEIHFHOI0 OTHOLICHUS K NPO(ECCHOHATBLHOMY JAOJTY,
MIOHMMAeMOMY KaK JJMYHAs! OTBETCTBEHHOCTh M O0SI3aHHOCTD;

— (popmMupOBaHKE NICHXOIOTHH MTPO(ECCHOHANA,;

— (opmupoBanue MpodhecCHOHATBHON KYIbTYpPbI, STUKH MPOHECCHOHATBHOTO OOLICHUS;

— (hopMHpOBaHUE CONMATBHON KOMIIETEHTHOCTH U APYTHE 3a/1a4H, CBA3aHHbBIE C HMHDKEM NPO(ECCHH 1 aBTOPUTETOM
TPaHCIIOPTHOH OTpPACIH

JKOJIOTHYECKOE BOCTUTAHHE 00yYAIOIIUXCS

Ilens HKOIOTHYECKOTO BOCIUTAHUS — (OPMUPOBAHME OTBETCTBEHHOTO OTHOIICHMS K OKpY’XKaloLleH cpeie, KOTopoe
CTpOHTCS Ha 6a3ze IKOJIOTHUECKOro CO3HAHMSA, YTO IpEAnoaraeT co0M0AeHne HPaBCTBEHHBIX U IIPABOBBIX IIPUHIIUIIOB
IIPUPOAOIIOIB30BAHUS U IPONAraHjy MJed €ro ONTUMU3ALMH, AKTUBHYIO IEATEIBHOCTh II0 HU3YYCHHMIO M OXpaHe
IIPUPOJBL.

Lenp mocTuraeTcs Mo Mepe perieHus B €IMHCTBE CISAYIOIMNX 3a1a4:

— Pa3BUTHE PKOJIOTHUECKOTO CO3HAHUS M YCTOHYMBOTO SKOJIOTHUECKOTO TIOBE/ICHUST;

— (opMupoBaHHe yMEHHH W HAaBBIKOB Pa3yMHOTO IMPHUPOJOINOIH30BAHUS, HETEPIUMOIO OTHOIICHUS K JEHCTBHSM,
MIPUHOCSIIAM Bpe]] 3KOJIOTHH;

— IpHOOPETEHHE OITBITa SKOJIOTO-HATIPABICHHOW ACATEIbHOCTH;

— CTAaHOBIICHHWE W Pa3BUTHE Y OOYYArOIMUXCS HKOJOTHYECKOW KYJIBTYpHI, OCPEKHOTO OTHOIICHHS K POTHON 3eMile,
MIPUPOJHEIM OoratcTBaM Poccnu W Mupa, TOHUMAaHHE BIUSHUS CONUAITEHO-3KOHOMHYECKUX IPOIIECCOB HA COCTOSHUEC
MIPUPOAHOHN U COLMANILHOM Cpelbl;

— (opMHpOBaHHE Y O0YUAOMIUXCS IKOJIOTMICCKON KApTHHBI MHpA, PA3BUTHE Yy HUX CTPEMIICHUS Oepedb W OXPaHSIThH
TPpUPOLY;

— pPa3BUTHE YKOJIOTHUECKOTO CO3HAHMSI, MUPOBO33PEHHUS U YCTOMYMBOTO SKOJIOTMYECKOTO TTOBEICHUS

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

2.1 TpeOGoBaHusl K IpeABAPUTEILHOM OAT0TOBKE 00y4al0Ierocsi

1 I 3HaHUS IIKOJBHOTO Kypca XUMHWH, MATEMATUKH, (1)I/ISI/IKI/I.

2.2 JIucuMnJMHbI M NPAKTUKH, 1JIs1 KOTOPbIX M3yYeHHe JAHHOWH TUCHUIINHBI
He00X0IMMO KaK NpeAliecTBYoIee

b1.0.07 Marematnka

b1.0.11 dusnka

b1.0.13  Maremarudyeckoe MOAEIMPOBAHUE CUCTEM U NPOLECCOB

b1.0.14  MuxxeHepHast 5KOJIOTUS

b1.0.32  DnekTpoTeXHUUECKOE MaTepUATIOBEICHUE

b51.0.33  OcHOBBI TEXHHYECKON THATHOCTHUKHU

NN | N[ (W=

Bb3.01(/1) BrsIinonHeHMe BHITYCKHOW KBUIM(PHUKALMOHHOW PabOTHI

3 INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 1O JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJbHOM ITIPOT'PAMMBI




Kon u Kon u HauMeHOBaHMe MHAUKATOPA 10CTHKEHUsI IInanupyemble pe3yJbTaThbl
HAaHMeHOBaHUe
KOMIIETeHIHU o0y4eHust
KOMMETEeHIIHH
OIIK-1. Ciocob6en OIIK-1.3 3HaeT OCHOBHBIE ITOHATHS 1 3aKOHBI XUMHH, 3HaTh: 3HaTh: OCHOBHEIE
pemaTh croco0eH OOBACHITH CYIITHOCTh XMMUYECKHUX SBICHUN U 3aKOHBI XUMHUH, OCHOBHBIE
WH)KEHEpHBIC MIPOIIECCOB KJIaCCHl HEOPTaHUIECKUX
3a/1a4M B COCIIMHEHM, OCHOBHI CTPOCHHS
po¢eCCHOHATBHOM BEIECTBA, OCHOBHBIC
JIESITEIbHOCTH C 3aKOHOMEPHOCTH XUMHUYECKUX
HCTOJIb30BaHUEM MPO1IECCOB, CBOMCTBA
METOJ/IOB pacTBOpOB,
€CTECTBEHHBIX HayK, SIIEKTPOXUMUYECKUE TPOIECCHI
MaTeMaTH4YeCKOro B pacTBOpax W paciuiaBax,
aHaJu3a u TIPUYKHBI KOPPO3HUOHHBIX
MOJICTAPOBAHHSA MIPOIIECCOB U CTIOCOOBI 3aIIUTHI
METaJUIOB OT KOPPO3UH
YMeTh: onpeaensiTh
MIPUHAIJICKHOCTE BEIIECTBA K
OCHOBHBIM KJIaccaM
HEOPTaHMYECKUX COCIMHCHHUI;
COCTAaBIIAITh XUMHUYCCKHE
(hopMyJIBI BEIIECTB, ypaBHCHUS
XUMHUYECKUX peakluil u
MPONU3BOJAUTH PACUCTHI 11O HUM;
OIIPEAEIATH TEII0BOH 3 deKxT
MIPOIIECCOB, BOBMOKHOCTh
MIPOTEKAHUS XUMUICCKHAX
peaxImii; oXapakTepu30BBIBATh
COCTOSTHUE W TTOBEJICHHE
BEIIECTBA B BOJHOM PacTBOpe
Bnanmets: TeopeTnyeckuMu
OCHOBAMH XHMHUYECKOH HAYKH;
crioco0amMu POBEICHUS
PacyY€ToOB MO0 XUMHNYCCKUM
(dbopMysaM U ypaBHEHUSIM
peaxkuuii; HaBbIKaMu
MpOBEACHU KAYECTBCHHBIX
OITBITOB, PACKPBIBAIOIINX
CBOMCTBA OTACJIBHBIX BCIICCTB,
HABBIKAMH TIPOBEICHUS
XAUMHYECKOTO SKCIIEpUMEHTA
4 CTPYKTYPA U COAEP KAHUE NNCIHUIIJINHBbI
Ounas popma 3aounas ¢popma *Kox
Kon HaumenoBanue pa3iesnos, TeM Ce- Yacel Kypce/ Yacel HHIMKATOpa
M BUJIOB PagOTLI mectp | Jlex | Mp | Jag | cp | €™ Jllf Tp |Jlag| CPp |Aoenimenms
1.0 Pazgen 1. OcHOBHBIE 3aKOHBI U 1 1 OIIK 1.3
TOHSTHSI XUMHUH
11 OcHoBHBIE 3aKOHBI XUMHH. ['a30BbIE | > | | | 4 OIK 1.3
3aKOHBI
CtpoeHue aToMa U IepUOINIECKUE
1.2 |cBoiicTBa 3memeHTOB. CTpoeHHe 1 2 1 1 1 4 OIIK 1.3
BelecTna. [leproauyeckuil 3aKoH
13 CTpf)eHne aToMa U NePUONIECKUE 1 5 | | 1 4 OIK 1.3
CBOMCTBA JIEMEHTOB.
1.4 OKBHBAJICHT ¥ MOJISIpHAs Macca 1 1 1 1 OIK 1.3
SKBUBAJICHTA
OCHOBHBIE XapaKTEPUCTUKH
15 3JIEMEHTOB. BHIbI XUMHYECKOM 1 1 1 1 OIIK 1.3
CBsI3U B PA3JIMYHBIX TUIIAX
COCUHEHHNM.




1.6

Cnoco0bl BEIpayKeHUs
KOHIIEHTPAIIUX PacTBOPOB.
KonnuratuBHble cBOMCTBA
PacTBOpOB.

OIIK 1.3

1.7

Teopust 3IEKTPOTUTUUECKON
quccouuanuu. Bonopoasslit
nokasarenb. ['uaponus conei.

OIIK 1.3

1.8

[Ipurorosnenue pacTBOpoB
3alaHHOM KOHLEHTpaluu

OIIK 1.3

1.9

OmnpeneneHne >KeCTKOCTH BOIBI

OIIK 1.3

1.10

DIEeKTPOIUTHIECKAST JUCCONAIIHS.
Peaxuuu B pacTBOpax
3JIEKTPOJIUTOB.

OIIK 1.3

XapakTepHucTHKa Cpelibl pacTBOPOB.
I'maponus coneil.

OIIK 1.3

2.0

Pasnen 2. CTpoeHue BenecTBa

OIIK 1.3

2.1

DHTponus, sueprus [ udoca,
HATPABJICHHOCTh XUMHUECKUX
MIPOIIECCOB. 3aKOHBI
TEPMOJAMHAMHUKH.

OIIK 1.3

2.2

DHepreTuka XMMHYECKUX PeaKIIHid.

OIIK 1.3

23

Kunerrnka XuMU4ECKHUX peaKIIM.
Karanuzatopsl. Xumuueckoe
paBHOBECHE U METOJIBI €TO
CMEILCHHS.

0,5

OIIK 1.3

24

CKOpOCTh XMMHUYECKHUX PEAKLIHM.

0,5

OIIK 1.3

3.0

Pa3nen 3. OcHoBHBIE
3aKOHOMEPHOCTH MPOTEeKAHHUA
XHMHUYECKHX NMPOIECCOB

OIIK 1.3

3.1

OKHCIIUTENTbHO-BOCCTAHOBHUTEIILHBIC
peaKImu.

OIIK 1.3

3.2

ONEeKTPOXUMUYECKHE MPOIIECCHI B
rajJbBaHUYECKHUX DJIEMEHTAaX.
I"anpBaHMYECKHE AIIEMEHTHI,
aKKyMYJISITOPBI, MCTIOJIb30BaHHUE Ha
KEJIE3HOIOPOKHOM TPAHCIIOPTE.

OIIK 1.3

33

Onextponus. KatogHoe
BOCCTAHOBJIEHHE U aHOIHOE
OKHUCIICHHE. DIIEKTPOIIU3 C
AKTUBHBIM W HHEPTHBIM aHOJIOM.
3akonsl ®apazes. Beixoq no Toky.
[IpuMeHeHHe IIEKTPOIIH3a.

OIIK 1.3

34

9HGKT‘pOXI/IMH‘I€CKI/I6 pouecchl B
TaJIbBAHUYCCKUX DJIEMCHTAX MpH
OJICKTPOJIN3E.

0,5

OIIK 1.3

35

Kopposus MeTanos u 3ammra oT
KOppO3HUH

OIIK 1.3

3.6

TonnuBHbIe 351IeMeHTHl. BogopoaHas
sHepreTuka. [Iporiecchl KOppo3uu u
MeTOJIbI 00PHOBI ¢ KOPPO3HUEH.

OIIK 1.3

4.0

Paszgen 4. XuMuuecKkue CHCTEMBI

OIIK 1.3

4.1

CBoiicTBa BAXXKHEHUIITNX KJIACCOB
OpPraHMYeCKUX COEUHEHUH,
0COOEHHOCTH CTPOCHHSI U CBOUCTBA
pacnpocTpaHEHHBIX
BBICOKOMOJIEKYJISIPHBIX
COeIMHEHUH.

0,5

OIIK 1.3

5.0

Pazpen 5. Duekrpoxumunyeckue
CHCTEMBI

OIIK 1.3

5.1

Ponb xumun B oxpaHe okpy»Karouen
cpene.

OIIK 1.3




54 Bemonaenne k/p Nel «O6rmmas u | | 36 OIK 1.3
HEOpTraHWYecKass XUMHUsD)
Hroro (6e3 yacoB Ha MPOMEKYTOUHYIO
aTTecTAIHIO) 1 17 34 21 1 6 6 78 OIIK 1.3
TTpoMexyTOUHAs ATTECTAIHS - IK3aMEH 1 36 1 18 OIIK 1.3

S ®OHA OEHOYHbBIX CPEACTB JJIA ITPOBEJAEHUA .
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTH U TPOMEXKYTOYHOU
ATTECTAIMU OBYYAIOIIUXCA ITO JUCIUITVIMHE

@oHA OLEHOYHBIX CPEACTB AJISL IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M IIPOMEKYTOYHOH aTTECTaLlUH 110
JIMCUUILIHHE: 0OpMIICH B BUe puiiokeHns Ne 1 k paboueii nporpaMMe QUCUUIUIMHBL U pa3MeIeH B JJICKTPOHHOM
nHPOPMATMOHHO-00pa30BaTEIFHON cpeie Y HUBEPCUTETA, JOCTYIHOM 00ydaroneMycs yepe3 ero JNIHBIH KaOuHeT

JUCUMIIUHBI

6 YYHEBHO-METOANYECKOE U THPOPMALIMOHHOE OBECIIEYEHUE

6.1 YueOHasi auTepaTypa

6.1.1 OcHoBHasi TUTEpaTypa

ABTOpHI U31aTenscTBo Kozr-80 1.
COCTaBI/ITe;II/I 3arnaBue - > | B Gubnmorexe/
100% onmaiin
6.1.1.1 H.JI. I'munka Oomrast xumus [Teker] : yue0. mocobue s BY3os M: Kzl-(l)Cl)é)YC, 84
M.:
6.1.1.2 H.B. KopoBun | O6mas xumus [Tekcr] : yue6. g BY3os Axanemus, 133
2014
6.1.2. JlonoJiHUTEJIbHAS JIUTEPATYpa
ABTOpEL 3ariaBue Hspatencrso, Koi-Bo 3k3.
COCTABUTEIH rox
H. B.
AdunoreHosa, . )
Xumust [ DJIeKTPOHHBIN pecypc] : yIeOHHUK )
6.1.2.1 A.B. Ba6KOB’. MPAKTHKYM UIS CPEIHET0 MPOPeCcCHOHATEHOTO MOUCKBa ; 100 % online
B. A. Ilonkos ; ) . IOpaiiT, 2020
oOpasoBanus. - https://urait.ru/bcode/452856
pexn. T. B.
MapTtbsiHOBa
T.B.
MaptsiHoBa, 1.
B. ApramoHoBa,
E.Bb.TonyHoB ;
noJ oomeit Xumust [ D7IeKTpOHHBIN pecypc] : yIeOHHUK U Mockaa : .
6.12.1 penakuueil T. B. | mpakTtukyMm Juid By30B. - https://urait.ru/bcode/489453 | IOpaiit, 2022 100 % online
MapTbIHOBOH ;
peuenszeHTsl : H.
B. 3wk, . T'.
T'opuues
6.1.3. Meroanyeckue pa3padoTKn
ABTODEL, 3arnaBue M3 parensctso, Kon-Bo 3k3.
COCTaBUTEIH roJ
Xumust [ DIeKTPOHHBIN pecypc] : MeTOIn4ecKne
yKa3aHMs K Ja00paTopHBIM paboTaM Uil CTYAECHTOB
Bcex (hopMm o0ydenus crermansHocTH 23.05.05
CucteMsl obecnieueHust IBIKEHUS ITOE3/10B,
cneranbHocTH 23.05.06 CTpOUTENBCTBO JKEIE3HBIX
JIOpOT, MOCTOB U TpAaHCHOPTHBIX TOHHENEeH. - URL: Kpacnospck :
6.13.1 M. C. http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO KpKT 100 % online
T Pomanunkosa M=S&S21COLORTERMS=1&P21DBN=IBIS&I21 UpIl'VIIC,
DBN=IBIS FULLTEXT&LNG=&Z7211D=4444&S2 2022
1FEMT=briefHTML ft&USES21ALL=1&S21ALL=
9%28%3C%2E%3E1%3D54%2F%D0%A0%2081%?2
D506661867%3C%2E%3E%29&FT PREFIX=KT=
&SEARCH STRING=&S21STN=1&S21REF=10&
S21CNR=5&auto_open=4
6.1.3.2 A.P Xumust [ IeKTPOHHBIN pecypc] : MEeTOINIecKne KpacHosipek : 100 % online
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2081%2D506661867%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2081%2D506661867%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2081%2D506661867%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2081%2D506661867%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A0%2081%2D506661867%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
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XpucTuHIY MaTepHallbl U yKa3aHUs 110 U3YYCHUIO JUCLUILIMHBI KpKT
JUTsE 00yJarommxcs crnenuanbHocth 23.05.05 HpI'YIIC,
CucteMsl 00ecIIiedeHHs IBIKEHN 1Toe310B. - URL: 2023
http://irbis.krsk.irgups.ru/web _ft/index.php?C21CO
M=S&S21COLORTERMS=1&P21DBN=IBIS&I21
DBN=IBIS FULLTEXT&ING=&7211D=4444&S2
1FMT=briefHTML ft&USES21ALL=1&S21ALL=
9%28%3C%2E%3E1%3D54%2F%D0% A5 %2093 %?2
D478386463%3C%2E%3E%29&FT PREFIX=KT=
&SEARCH STRING=&S21STN=1&S21REF=10&
S21CNR=5&auto_open=4

6.2 Pecypchbl HHGOPMAIIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «UHTEpHET»

6.2.1

Bubmmorexa KpMKT UpI'VIIC : [caiit] / KpacHOSPCKHIT HHCTUTYT XEJIE3HOJOPOKHOTO TPAHCIIOPTA —
¢umman Upl' VIIC. — KpacHosipck. — URL: http://irbis.krsk.irgups.ru/. — Pexxum noctyna: mocne
aBTOpH3aluu. — TEKCT : INEeKTPOHHBII.

6.2.2

OnekrponHas 6ubnmoreka «YMI] JKAT» : anekrponHo-6ubmmoTeynas cucrema : caidt / ®I'BY JAI10
«Y4e0HO-MEeTOINIECKHH IIEHTP 10 00pa30BaHMIO Ha JKEIe3HOAOPOKHOM TpaHcopTey. — Mocksa, 2013 —
2024. — URL: http://umczdt.ru/books/. — Pexxum moctymna: mo moamucke. — TeKCT : 3JeKTPOHHBIH.

6.2.3

Znanium : 3JeKTPOHHO-0MOIHoTeuHas cuctema : caiit / OO0 «3HAHUYM». — Mocksa. 2011 —2024. —
URL: http://znanium.ru. — Pexxum goctyma: mo moamucke. — TeKCT : 3JeKTPOHHBIH.

6.2.4

ObpazoBarensHas miatdopma FOpaiiT : anekrporHas 6ubnunoreka : cat / OO0 «IIeKTpOoHHOE
m3parenbeTBo FOpaiit». — Mocksa, 2020. — URL: https://urait.ru/. — Pexxum qoctyma: mo moamucke. — Teker
: DJIEKTPOHHBIH.

6.2.5

YHuBepcuTeTcKas ONOINOTeKa OHIIAMH : AIIEKTPOHHO-OnOIMoTeuHas cuctema : caidt / OO0 «Jlupekt-
Menaua». — Mocksa, 2001 — 2024. — URL: https://biblioclub.ru/. — Pexxum noctyna: no noanucke. — TekcT :
3JIEKTPOHHBIN.

6.2.6

Jlans : anexTpoHHO-OMONIHMOTeUHas cucteMa : caift / 3narensctBo Jlanb. — Cankr-IletepOypr, 2011 — 2024.
— URL: https://e.Janbook.com/. — Pexxum noctyna : mo noanucke. — TeKCT : 31eKTPOHHBII.

6.2.7

KpacHosipcKuii HHCTUTYT 5KeJIEe3HO0POKHOTO TPAHCIIOPTA : [3JIEKTPOHHAsI HH(POPMAIIHOHHO-
oOpa3oBarenbHas cpefa] / KpacHOAPCKUN HHCTUTYT XKeNe3HOAOPOXKHOro TpaHcHnopTa. — KpacHospcek. —
URL: http://sdol krsk.irgups.ru/. — TeKCT : 3I€KTPOHHBIH.

6.2.8

Poccuiickue xese3Hsie noporu : opunuanbueiii cadt / OAO «PXK». — Mocksa, 2003 — 2024. — URL:
https://company.rzd.ru/. — TeKCT : 2JIEKTPOHHBIN.

6.2.9

KpacHosipckuii ieHTp HayuyHO-TexHUuueckoi nHpopmarmu u oudaunorex (KplIHTUB) : caiit. — KpacHospck.
— URL: http://dcnti.krw.rzd. — Pexxum Joctyna: U3 JIOKaldbHON CETH By3a. — TEKCT : JJIEKTPOHHBIH.

6.3 IlporpammHoe o0ecnieueHre 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 ba3oBoe mporpaMMHoe odecrnedeHne

6.3.1.1

Microsoft Windows VistaBusinessRussian, aBropu3anuoHHbIi HOMep JutieH3nata 64787976Z2S1011,
HOMep numeH3uu 44799789. Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2
ot 29.05.2014 — 100 mumenswuit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 nutieH3uid).

6.3.2 Cnennaan3upoBaHHOE MPOTPAMMHOE oDecedeHne

6.3.2.1

| e-Labs (BupTyampHas nabopatopus)

6.3.3 UndopmannonHbie CHPABOYHbIE CHCTEMBI

6.3.3.1

| He npeycMoTpero

6.4 IIpaBoBBI€ 1 HOPMATHBHBIE TOKYMEHTBI

6.4.1

| He npeycMoTpero

7 MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Kopmyca A, JI, T, H KpWXT HpI'VIIC naxoasrcs mo aapecy r. KpacHosipck, yn. HoBas 3aps, 1. 2 1

Y4eOHbIE ayAWTOpPHH [UIsl TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIA, 3aHITHH CEMHUHApCKOTO THIIA,
BBITIOJTHEHUSI KYpPCOBBIX padOT, TPYIMIOBBIX M HHIWBUIAYaJbHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOIS W
MIPOMEXYTOUYHOW aTTECTAIlMH, YKOMIUIEKTOBAHHBIC CIICIIMAIM3HPOBAHHON MeEOENbl0 M TEXHHYECKUMHU
cpenctBaMu 00ydeHusl (HOYTOYK, MPOEKTOP, IKPaH), CITY AWMU [T IPECTaBICHUS Y4eOHO nHpOpManun
00Ol aymuropuu. [ IpoBeNeHNs 3aHATHH JICKIIMOHHOTO TUITA UMEIOTCS y4eOHO-HATIISAHBIC TOCOOHS
(Ipe3eHTaIMN).

Jlexnmonnas ayauropus JI-409, r. Kpacnospck, yin. Hosas 3aps a. 2 U.

[Tomemennst A7t caMOCTOSTENFHON pabOTBl OOYYAIOMIMXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOM,
MOAKIIIOYEHHOH K MH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «IHTepHeT», N 00eCIeYeHb T0CTYIOM
B 3JICKTPOHHYI0 HH(OopManmoHHo-00pa3zoBarensHyto cpeny KpVDKT UpI VIIC.

[Tomermenns 1t caMOCTOSTEIBHON pabOThl 00yJaIOIIMXCS:

— YUTAJIbHBIN 321 OMOIHOTEKH;

— KOMIIBIOTEpHBIE Ki1acchl A-224, A-409, A-414, J1-203, JI-204, JI-214, JI-404, JI-410, H-204, H-207, T-46,
T-5.
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http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A5%2093%2D478386463%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/web_ft/index.php?C21COM=S&S21COLORTERMS=1&P21DBN=IBIS&I21DBN=IBIS_FULLTEXT&LNG=&Z21ID=4444&S21FMT=briefHTML_ft&USES21ALL=1&S21ALL=%28%3C%2E%3EI%3D54%2F%D0%A5%2093%2D478386463%3C%2E%3E%29&FT_PREFIX=KT=&SEARCH_STRING=&S21STN=1&S21REF=10&S21CNR=5&auto_open=4
http://irbis.krsk.irgups.ru/
http://umczdt.ru/books/
http://znanium.ru/
https://urait.ru/
https://biblioclub.ru/
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http://sdo1.krsk.irgups.ru/
https://company.rzd.ru/
http://dcnti.krw.rzd/
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8§ METOANYECKHUE YKA3AHUSA AJIAA OBYYAIOIIUXCA 11O

OCBOEHMIOIMCHUIIIAHBI

Bun yueOHoi
NESITENLHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlekmus

Jlekuus (ot nmarmHcKoro «lection» — uTeHWe) — BHUJ ayIUTOPHBIX Y4eOHBIX 3aHATHH. Jlekuus:
3aKJIaJbIBACT OCHOBBI HAYYHBIX 3HAHHA B CHCTEMAaTH3MPOBAHHOH, IOCIEIOBATEIBHOM,
00001IeHHON (hopMe; pacKpHIBA€T COCTOSHHE M IEPCHEKTHUBBI PAa3BUTUS COOTBETCTBYIOIICH
o0ylacT HayKH M TEXHHKW; KOHICHTPHUPYET BHHUMaHHE OOyJaroIIMXCs Ha HanOoJee CIIOXKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET TO3HABATEIbHYIO aKTHBHOCTH 00YJaIOIINXCSI.

Bo Bpemst NEKIMOHHBIX 3aHATHI 00yYarOIUiCs JOJKEH YMETh CKOHIICHTPUPOBATh BHUMAHNE Ha
M3ydaeMbIX TpoOiIeMax M BKIIOYMTH B PabOTy Bce BHABI MAMATH: CIOBECHYIO, OOpasHyo H
MOTOpPHO-ABUraTenbHyto. Jlng 3Toro Bech Marepual, U3JaraeMblil IpenojaBaTeneM,
o0yyaromemMycsi HeoOXOAMMO KOHCIIEKTHPOBaTh. B KOHCIEKT PEKOMEHIYeTCsl BBINUCHIBATH
ornpezeseHus, GopMyIMPOBKH U JJOKa3aTeIbCTBa TeopeM, Gopmyinsl U T.11. Ha monsx koHcmekra
CJIe/TyeT IIOMEYaTh BOTIPOCHI, BBIJIEJICHHBIE 00YYarOIMMCS JUIsl KOHCYJIBTAlUY C MPENoiaBaTeieM.
BeiBoibI, nONTyueHHBIE B BUE (POPMYII, PEKOMEH/IyeTCs B KOHCIIEKTE I0{4€PKUBATh I 0OBOTUTH
paMKoH, YTOOBI JIydIlle 3alIOMHHAINCE. [10JIe3HO COCTaBUTh KPaTKUH CIPaBOYHMK, COJCPIKALTHH
OTIpEZIeTICHNUs Ba)KHEUIINX TTOHATHI M HanboJiee 9acTo yrnorpedisieMble (YOPMYIIBI U CIUTIINHEL.
K kaxno#t nmekumm ciemyer pa3oOpaTh Marepuain npeablnymieil nekunu. M3ydas marepman mo
y4eOHHUKY MM KOHCIIEKTY JIEKIMH, CIeyeT MePEXOqUTh K CIEIYIOIIEMY BOIPOCY TOJIBKO B TOM
Cilydae, KOTJa XOpOIIIO yCBOGH MpeAbl Iyl Bonpoc. I1pu 3ToM He00X0 MO BOCIIPOU3BOIUTE Ha
Oymare Bce paccyskAeHHs, KaK UMeIoInecs B ydeOHHUKE MM KOHCIEKTE, TaK M MPOITyIICHHBIE B
CUJIy HX IMPOCTOTHI. Pﬂ}l BOIIPOCOB JUCHUIIIMHBI MOKET OBITh BBEIHECEH Ha CaMOCTOSATEIIbBHOE
n3ydenue. Takoe 3aanne TpeGyeT OnepaTUBHOTO BHINOIHEHUs. B KOHCIIEKTe IeKLui He0OX0 MO
OCTaBUTb MCECTO I OCBCUICHUA YIOMSIHYTBIX BOIPOCOB. 0603Ha‘-II/ITI) BOIIPOCHI, TCPMUHEI,
MaTtepual, KOTOprﬁ BbI3BIBACT TPYAHOCTH, TIOMCTUTHL W TIONBITATHCA HalTH OTBET B
pekoMeHayeMoit auTeparype. Eciiu caMocTosATENbHO HE yJaeTcs pa3o0parbecsi B MaTepuale, TO
HeoO0XoAUMO Cc(OpMyIHpOBaTh BONPOC M 3aaTh INPEHNOAABATENI0 HA KOHCYIbTAllMW, Ha
MPaKTHICCKOM 3aHATHH

JlabopaTopHbie
3aHATHS

Lenpto 1abopaTOPHBIX 3aHATHI BEICTYNAET obecrieYeHIe MOHMMaHHUs TEOPETHYECKOT0 MaTepHala
y4eOHOro Kypca M €ro BKIIOYCHHE B CHCTEMY 3HAaHMH CTYICHTOB, (opMupoBaHue
OlepaliOHAILHOM KOMIIOHEHTBI TOTOBHOCTH CIICLIMANIICTA, PAa3BUTHE PA3IMYHBIX COCTABIISIOLINX
ero npogeccuoHanbHOi KoMmreTeHTHOCTH. OCHOBOW J1a0OpaTOPHOIO MPAKTUKYMa BBICTYIAIOT
THIIOBBIC 33/1a4¥, KOTOphIC NOJDKEH YMETh pPellaTh CIELHAINCT B CBOCH NpodeccHOHaNIbHOM
JeATEIbHOCTH.

[TpoBenenue adopaTopHOi pabOTHI C LETbIO OCMBICIIEHHSI HOBOTO YUeOHOI0 MaTepHaa
BKJIFOYAET B ce0sl CIEIYIOIINE ITAIIbI:

- MIOCTAHOBKY TEMBI 3aHATHH U OIIpe/IesIeHHe 11eJIN JIAO0paTOPHOI paboTHI;

- ompeJieIeHUe MopsiIKa MPOBeIeHNUs 1a00opaTOPHOM PabOThI MIIM OT/JENILHBIX €€ STAllOB;

- HETOCPEICTBEHHOE BBIMIOJIHEHHE JIA0OPATOPHOI PabOThI CTYACHTaMH U KOHTPOJIb
NperoaBaTelis 32 X0JA0M 3aHATHI U COOJIFOICHUEM TeXHUKH 0e30MacHOCTH;

- TIO/IBE/ICHUE UTOTOB JabopaTopHON paboThl U (HOPMYITUPOBAHUE OCHOBHBIX BHIBOJIOB;

- 3ammTa J1abopaTopHON pabOTHL

Ha mepBoM 3aHSATMHM NpenojaBaTelh 3HAKOMHUT CTYACHTOB C OOLIMMHU MpaBHJIaMH pabOTHl B
J1abopaTtopuyl / KOMITBEOTEPHOM KJIacCe, TEXHHKOW 0€30MacHOCTH M CTPYKTYPOH O(GOpMIICHUS
J1abopaTopHO paboThl. 3HAKOMUT CTYACHTA C IPOLEAYPOil 3aIUThl pabOThI, O0palaeT BHUMAHUE
CTyleHTa Ha TO, 4To odQopmMieHHas paboTra JJO/DKHA 3aBepuiathcs (HOPMHUPOBAHUEM
O6ubmuorpaduuecKoro CIucka.

CamocrosTeabHas
pabora

enpro camMoCTOATENBHOW Pa0OTHI SABISIETCS OBJIajAeHHE (yHIAMEHTAIBHBIMH 3HAHUSIMH,
HpO(i)eCCI/IOHaHBHLIMI/I, 3HaHUSIMU, YMEHUAMU u HaBBbIKaAMU, OIIBITOM TBOpquKOﬁ u
MCCIIE/IOBATEIbCKON JIeTEIbHOCTH 110 HANpaBJieHHI0 MOAroToBkH. CamocTosiTenbHas padora
CIOCOOCTBYET PAa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M  OPraHM30BaHHOCTH,
TBOPUYECKOTO MOJX0a K pEIIeHHI0 MpobiieM yaeOHOro u MpodeccnoHaTbLHOTO YPOBHS.
OcHOBHOW (OpPMOH CaMOCTOSITENIFHOH pabOTHl SBISETCS H3YYeHHE Y4eOHOro MaTepuana
JUCUUIUIMHBL 110 KOHCITIEKTY JISKIMH, ¢ NPUBJICYCHHEM PEKOMEHIOBaHHOW JuTeparypsl. s
paboTBl € JHUTEpaTypol MCIONB3YIOTCS B OHONMOTEUHBIH anaBUTHBIA M CHCTEMaTHYECKHUit
KaTaJoTH, a Tak ke pecypchl cetn ViHTepHet. M3y4as marepual 1o yueOHUKY, ClIeIyeT IepexoIiuTh
K CIIEAYIONIEMY BONPOCY TOJBKO IOCIE IIOJIHOTO YsICHeHUs mpezpiayniero. Ecnu B mporecce
CaMOCTOATENbHOM  pabOThl HaJ H3ydeHHeM Y4eOHOro MaTepHuana BO3HHKAIOT BOIPOCHI
HE00X0TMMO O0PAaTUTHCS K MPENOJaBaTeNro U MOIYICHUS Pa3bsCHEHUH.




DK3aMeH

K sx3aMeHy Kak K NPOMEXYTOUYHOH aTTECTAllMH JOITYCKAaIOTCs OOydaromuecs, KOTOpbIe
BBITIOJTHWJIN BCcE TPEOOBAaHMA M 3Tallbl TEKYIIEro KOHTpois. HemocpencTBeHHas: MOATOTOBKA K
MPOMEXXYTOYHOM aTTECTAI[H OCYIIECTBIIETCS 10 BOIPOCAM K 9K3aMEHY, BBIIABACMbIM BEAYIIIIM
IpernosaBaTeNeM B CPOK HE MEHEEe 4YeM 3a MECSI IO 3K3aMEHAIMOHHOW ceccnu. OK3aMeH
MPOBOIUTCS B (OpMe, YCTAaHOBICHHOW Kadenpoii (YCTHO, MHCBMEHHO, B ()OpME TECTHPOBAHUS).
OmeHka 1O HWTOraM  CIa4d  9K3aMeHa  (OTIMYHO, XOpOIIO,  YIOBJIETBOPHUTEIHHO,
HEY/IOBICTBOPUTEIFHO)  BBICTABIISICTCS B COOTBETCTBUM C  KPUTEPHAMH  OICHUBAHUS,
ompezeneHHbIME B (onae oneHouHbIx cpenctB (IIpumoxxenue Ne 1 k pabodwell mporpamme
JIUCUUILINHEI).

Komrieke y4eOHO-METOIMYECKHX MaTEpPHUANIOB 10 BCEM BUJAaM Y4eOHOHM NESITENbHOCTH, NPEIYCMOTPEHHBIM paboyeit
NIPOrpaMMOil JTUCIMIUINHBI, pa3MeIleH B AJIEKTPOHHOH MHpOpMannoHHO-o0pa3oBaTenbpHoi cpene KpXKT UpI'VIIC,
JOCTYITHOW OOydaroIemMycsi yepe3 ero JW4YHbIH KabuHeT W OnekTpoHHylo Ouommoreky (OB KpMXKT UpI'VIIC)
http://irbis.krsk.irgups.ru
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IIpunoxenue Ne 1 k paGoueil nporpamMmme JUCHUNIMHBI
b1.0.12 Xumus

®OH/J OHEHOYHBIX CPEJICTB
JJISl IPOBEICHUS TEKYUIer0o KOHTPOJIS YCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAlMH 1O JUCHUILJINHE
b1.0.12 Xumusn



1. O01mme noJio:keHUst

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

@OHIBI OLIGHOYHBIX CPEACTB IpEeIHa3HAuYeHbl JJIs MCIOJNb30BaHMUS OOydYarolUMuUcs,
MpernoaaBaTeNs My, aMHHHUCTpAIC YHUBEPCUTETa, a TaK K€ CTOPOHHUMHU OOpa30BaTEIbHBIMU
OpraHM3alUsIMHU 71l OLIEHMBaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MpPOrpaMMbl U YPOBHS
c(OPMUPOBAHHOCTH KOMITETECHIIUH y 00yJatOmnuXCsl.

B cootBercTBUU ¢ TpeOOBaHUSAMU JEHCTBYIONIETO 3aKOHOATENILCTBA B cpepe 0OpazoBaHus,
OIICHOYHBIE CpeaCcTBa mpeacTaBisroTcs B Buge @OC aiis npoBeneHus: TPOMEKYTOUHOM aTTecTaluu
oOydaromuxcs 1m0 AUCHUIUIMHE (MOAYI0), mpakTuke. C ydyeToM NEeHCTBYIOIIETr0 B YHUBEPCUTETE
[Tonoxkenuss o (opmax, TMEPUOJAUYHOCTH W TIOPSAIKE TEKYIIET0 KOHTPOJS YCIIEBACMOCTH U
MIPOMEXKYTOUHOM aTTecTaluu oO0yvaromuxcs (Bbiciiee oOpazoBaHue — OakaiaBpuar, ClIeUAIUTET,
maructparypa), B cocraB ®OC s nmpoBeleHUs MPOMEKYTOUHOM aTTeCTallMU IO JUCLUILIMHE
(MOIyiI0), MpaKTUKE BKIIOYAIOTCS OLIEHOYHBIE CPEICTBA JJISi MPOBEACHHS TEKYIIEro KOHTPOJISA
yCIIEBAEMOCTH O0YUaIOLIUXCSL.

3agauamu OOC gBistroTC:

— OLIEHKA JOCTHMKEHUM 00ydaroluXcsl B MPOLIECCe U3YUEHUS NUCLUILIMHBL (MOAYIS) WIH
MIPOXOXKICHHUSI TPAKTUKH;

— oOecriedeHHEe  COOTBETCTBHS  PE3yabTaTOB  OOy4deHHs  3agayaM  Oyaymiei
po(heCCHOHATTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHWE TPATUIIMOHHBIX W BHEIPCHUE
WHHOBAIIMOHHBIX METOZOB 00y4YeHHs B 00pa30BaTEIbHbIN MPOIIECC;

— CaMOITOITOTOBKA M CAMOKOHTPOJIb O0yUAIONINXCS B ITPOIIecce 00yUeHUSI.

@DOH/JI OIICHOYHBIX CPEJCTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPHUHIIMIIOB OIICHUBAHUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTH, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOJB3YyeTCs] TPEeXypOBHEBAsS
CUCTEMA:

— MUHUMAJbHBIN YPOBEHb OCBOCHUS, 0053aTENBHBIN JIJIsI BCEX 00yUYaIOUINXCS 110 3aBEPIICHUIO
ocBoenust OIIOII; naet obiiee npeacTaBiIeHUE O BUJIE IEATETLHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS 00BEKTOB MPO(HECCHOHATILHOMN 1eATeTbHOCTH, METOJIOB M AITOPUTMOB PEIICHUS
MPAKTHYECKHX 3a71a4;

— 0a30BBIi  ypOBEHb OCBOEHUS, TIPEBHIIICHHME MHHHMAIBHBIX  XapaKTEPUCTUK
c()OPMHUPOBAHHOCTH  KOMIICTCHIIMH; TIO3BOJIIET pelIaTh THIOBBIE  3a7add, IMPUHAMATH
npodeccCHoHaNbHBIE W YIPABJICHYECKUE PEIICHHs] M0 W3BECTHBIM alFOpUTMaM, MpaBWIaM U
METOTUKAM;

— BBICOKHMH YPOBEHb OCBOCHHUS, MaKCHMAIbHO BO3MOKHAsl BBIPAKEHHOCTh XapaKTEPHUCTUK
KOMIIETCHIIHI; TPEIoaraeT TOTOBHOCTh PEIIaTh MPAKTHYSCKUE 3a]Ia4H IMOBBIIICHHOW CII0KHOCTH,
HETHUIIOBBIE 3aJaul, MPUHUMATh NMPO(EecCHOHANBHBIE M YIPABICHYECKUE DPEIICHUS B YCIOBHUSIX
HETIOJTHOM ~ OMPEACNIEHHOCTH, TMPU  HEIOCTATOYHOM JOKYMEHTaJIhbHOM, HOPMAaTHBHOM U
METOJUYECKOM 00ECTICYCHHH.

2 IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TanoB UX (GOPpMHPOBaHNS B IIpoliecce 0CBOEHUS
o0pa3oBaTe/IbHONM NPOrPaMMBbl
Juctunimza «XuMus» y4acTByeT B GOPMUPOBAHUN KOMIIETEHIIUNA:

OIIK-1. CnocobeH pemiate MHXEHEPHbIE 3aJjaud B MPOQPECCUOHATBHON IESITEeIbHOCTH C
WCITOJIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MAaTEMaTHYECKOI0 aHAJIN3a U MOJEITUPOBAHMSL.

JucuuruinHa — «XUMHS»  y4acTByeT B (OPMHPOBAHMM  HMHIMKATOpPa  JOCTHIKEHHS
KOMIIETEHIINH:

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



IIporpaMmMa KOHTPOJILHO-O0LIEHOYHBIX MEPONPUATHI o4Has ¢opma o0yueHust
Kon
HanmenoBanue HHJHKA HanmenoBanue
KOHTPOIBHO- OGBEKT KOHTPOJIS Topa OIICHOYHOTO
Ne | Henens JIOCTHK
OLIEHOYHOT'O (moHsITHE/TEM/pa3 e u T.JI. TUCIHIUTHHBI) eris cperncTBa
MEpPOTIPUATHS commere | (POpPMa mpoBenenms)
HIMH
1 cemecTp
3ammra
s1abopaTopHOIt
Pasmen 1. OcHOBHEBIE 3aKOHBI U ITIOHATHS paTop
paboThI(yCTHO);
XAMHHU
B pamkax I1II:
Paznen 2. Ctpoenne BemecTBa
o OIIK | 3ammra
1 1-17 Texymwuii koHTponb | Paznen 3. OcHOBHBIE 3aKOHOMEPHOCTH .
1.3 JTabopaTopHOU
MPOTCKAHUS XUMHUYECKUX MPOIIECCOB )
paboTsr;
Paszgen 4. XuMuueckne CUCTEMBI
TectupoBanue
Pazgen 5. DaeKTpoOXUMHUYECKUE CUCTEMBI
(KOMITBIOTEpHBIC
TEXHOJIOTHH)
Paszgen 1. OcHOBHEIE 3aKOHBI U ITOHATHS
XUMHUHU CobecenoBanue
[Ipomexxyrounas | Pazgen 2. CtpoeHue BemecTa OIK (ycTHO);
2 17 aTTecTalus — Paspen 3. OcHOBHBIE 3aKOHOMEPHOCTHU 13 TectupoBanue
JK3aMeH MIPOTEKAHNS XUMUIECKUX MPOIIECCOB ’ (KOMITBIOTepHBIE
Pazgen 4. XuMudyeckne CUCTEMBI TEXHOJIOTHH)
Paspen 5. DnekTpoXUMHYECKUE CUCTEMBI

IIporpaMma KOHTPOJIbHO-0II€HOYHBIX MepPONPHATHIA

3a04Hasi popma 00y4UeHHs

HanmenoBanue
HaumenoBanue Kon OLEHOUHOTO
KOHTPOJIBHO- OOBEKT KOHTPOIIS HHJHMKATOpPa
Ne cpencTBa
OILIGHOYHOT'O (moHsiTHE/TEM/pa3en U T.A. AUCUUILTUHEL) JOCTHXCHHUS
MEPOTPHATUS KOMITETEHIHN (bopma
npoBeneHus ™)
1 xypc
Otuyer no
Paszgen 1. OcHOBHEIE 3aKOHBI U ITOHSITHS XUMUH HA6OPATODHLIM
Paznen 2. CtpoeHue BelecTBa pa6o[T) an p
Texymiuii Pasnen 3. OcHOBHEIE 3aKOHOMEPHOCTH IIPOTEKAHUS
1 yi A p p OIIK 1.3 (TTMCBEMEHHO);
KOHTPOJIb XUMHUYECKHUX MPOIECCOB TeCTHDOBAMIC
Paznen 4. XumMnueckue CUCTEMBI (KOMHI;’ION bl
Pazpen 5. DnexkTpoxuMHUyecKue CUCTEMBI P
TEXHOJIOTHH)
Pazgen 1. OcHOBHEIE 3aKOHBI M TOHATHS XUMHHU CobeceoBatiie
Pazpnen 2. Ctpoenue BemiecTBa
IIpomexyTounas (ycTHO)
Pazpnen 3. OcHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
2 aTTeCcTalus — OIIK 1.3 TectupoBanue
XAMHYECKHX TPOLIECCOB
9K3aMEH (KOMITBIOTEpHBIE
Paszgen 4. XuMH4YeCKHE CUCTEMBI TexHONOrHH)
Pazien 5. DIeKTpOXUMHUYECKUE CUCTEMBI

*@opMa MPOBEACHUS KOHTPOJIbHO-OIICHOYHOT'O MEPONIPUATUA: YCTHO, MMCBbMEHHO, KOMIIBIOTEPHBIC TCXHOJIOT'UH.

2 Onucanue nokasareJieil ¥ KpUTepHeB OLlEHUBAHUS KOMIIeTeH Mt
HA Pa3JIMYHbIX 3Tanax ux (popmupoBanus. Onucanue MKaja ONEHUBAHUS

KoHTponbs kadecTBa OCBOEHHS JAUCHUIUIMHBI/IPOXOXKICHUS TPAKTHUKH BKJIIOYaeT B cedd
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH M TNPOMEXYTOYHYHO aTTeCTaluuio. TeKymuid KOHTPOJIb
yCIIEBaEMOCTH M MPOMEXKYTOUYHAsI aTTeCTalus OOydYaloLIMXCsl MPOBOJATCS B LENAX yCTAaHOBJIECHHUS
COOTBETCTBUS IOCTHKEHUI 00Y4arOIINXCs MOATAMHBIM TpeOOBaHUSAM 00pa30BaTEIbHOM MPOTrPAMMBbI
K pe3ynbTaTam o0yueHus 1 GOpMUPOBAHHS KOMIIETEHIUH.
Tekylmuii KOHTPOJb YCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHUH, HAaBBHIKOB OOydYaroImMxcs. 3ajadya TEKYILero KOHTPOJS — ONEpaTUBHOE U DPETryIsIpHOE
yrpaBieHHe Y4eOHOM NesTeNIbHOCThIO 00yYarOINXCs Ha OCHOBE 0OpaTHOM CBSI3U U KOPPEKTUPOBKH.



Pe3ynbrarhl OLICHUBAaHUS YYUTBIBAIOTCA B BUJE CPEIAHEN OLICHKU IIPU IIPOBEICHUH IIPOMEKYTOTHOU

aTTeCTallUU.

I[HSI OLICHUBAHUA PC3YyJIbTATOB 06y11eH1/151 HCIIOJIB3YCTCA qupr€X6aJIJILHa$I mKajia: «KOTIIMYHO»,
«Xopouioy, «yaOBJICTBOPUTECIBHO», «HCYAOBICTBOPUTCIIBHO» U ,I[BYX6aJ'IHI)HaH HIKajia: «3a4TCHO),

«HE 3a4YTCHO».

KommprorepHoe TecTHpoBaHHEe OOYYAIOIIMXCS HCIOIB3YEeTCS MPH IMPOBEIECHUU TEKYIIETO
KOHTPOJIS 3HaHWK oOyuarommxcsi. Pe3ymbraThl TeCTHPOBAaHUS MOTYT OBITh HCIHOJB30BAHBI INPH
MIPOBECHUH IPOMEKYTOUYHOM ATTECTALINH.

IlepeueHb OLIEHOUHBIX CPEJCTB, UCII0JIb3YEMBIX /JIs1 OLIEHUBAHNS KOMIIETEHIIMN Ha pa3IM4HbIX
sTanax ux (popMupoBaHUs, a TAK Ke KpaTKasi XapaKTepUCTUKaA ATUX CPEJCTB IMPUBE/ICHBI B TAOJIHULIE.

HaunmenoBanue IIpencraBnenue
Ne OIICHOYHOT'O Kpatkas xapakTepucTHKa OLIEHOYHOTO CPEICTBA OLIEHOYHOTO
CpelcTBa cpeactsa B DOC
CpencTBO MPOBEPKH YMCHHU MPHUMEHSITH MONydeHHBIC 3HaHWSA Uil | KoMIUICKTHI
| KoHTponbHas peLIeHus 3a1a4 ONpeIesICHHOTO TUIIA IO TEME WIIN pa3Jiely. KOHTPOJIBHBIX
pabota (KP) MoxeT OBITh HCIHONB30BAHO JJIsI OLCHKH 3HAHMA W YMCHHU | 3aJaHUi 0 TeMaMm
o0y4armuxcs JIUCITUTUTAHBI

CpeacTBo KOHTPOJISl YCBOSHHsI yueOHOT'0 MaTepuaia TeMbI, pa3zena
WK PA3/IeNI0B JUCIUILIMHBI, OPraHU30BAHHOE KaK YUeOHOE 3aHATHE

Bomnpocs! o

2 | KomnokBuym TeMam/pa3zenam
B BHJIE coOece0BaHus MPENOaBaTeNsl ¢ 00yJarOIMUCS. [ —
MoxeT OBITh HCII0JIB30BAHO JUIS OLICHKH 3HaHUH 00yJaromuxcs
PaznugatoT 3aga4un ¥ 3aJaHuUs:
— PENpOOyKTHBHOTO YPOBHS, TIIO3BOJIIIOIIME OICHUBATh U
JIMarHOCTHPOBAaTh 3HaHWE (aKTHIEeCKoro Marepuana (O6a3oBble
MIOHSATHS, AITOPUTMBI, (PaKTHl) U yMEHHE IIPaBUIBHO UCIIOJIB30BATH
crenManbHble TEPMHUHBI U TIOHATHS, y3HaBaHHE 00BEKTOB U3YUECHUS
B paMKax ONpPEJEICHHOTO pa3zeia AUCIHUIUINHEI;
MOXET OBITh HCIOJB30BAaHO JUIsi OLEHKM 3HaHMH M ymenuit | Kommiekr
00y4aronuxcs; Pa3sHOYPOBHEBBIX
— PEKOHCTPYKTHBHOTO OBHs, IIO3BOJIAIONINE OLEHUBATh M | 3a7ay M 3aJJaHui
PasnoypoBHeBbIe P Py P ’
IUAarHOCTHPOBATh  YMEHUS  CHHTE3MPOBaTh, AaHAJIU3UPOBATH, | WIH
3 | 3amaum ¥ 3a1aHKA . .
(MI13) 0000mare  (QakTHuecKMii W TEOpeTHYEeCKHMH Marepual C | KOMIUICKTHI 3a7a4 U
(GopMynHpOBaHMEM  KOHKDETHBIX  BBIBOJIOB, YCTAHOBJIECHHEM | 3aJaHHi

TIPUYNHHO-CIIEICTBEHHBIX CBSI3€H;

MOXeET OBITh UCITOIB30BaHO ISl OIIEHKH 3HAHWH, yMEHHUH, HAaBHIKOB
1 (WIH) OIBITA IESTETFHOCTH 00YJaIOIINX S,

—  TBOPYECKOTO  YpPOBHS, IO3BOJIIIOIIME  OLEHWBAaTh U
JIMarHOCTHPOBATh YMEHHWS, WHTErPUPOBATh 3HAHUS Pa3IMYHBIX
oOnacrei, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS;

MOXeET OBITh UCIIOJB30BaHO ISl OLICHKU 3HAHWM, yMEHHUH, HABBIKOB
1 (WJIK) OIIBITA AESTEILHOCTH 00yYarONIHXCs

OTIPEIEIIEHHOTO
YPOBHS

3amura
4 | mabopaTopHOi
paboTsl

CpeacTtBo, TO3BOJISIONIEE  OIEHUTh YMEHHE  O0YyYaromierocs
MUCBMEHHO HW3JIaraTh CyTh MOCTABJICHHOH 3a/Ja4M, CaMOCTOSTEILHO
MPUMEHSTh CTAaHIAPTHBIE METO/IbI PELICHHUs MOCTABICHHOM 3a1a4u C
UCIIONIb30BAaHUEM HMEIOIIeiicss TabopaTopHOi 0a3bl, MPOBOAUTH
aHaU3 TIOJIYYEHHOT'O Pe3ylbTaTa paboThL.

MoskeT OBITh HCIIONIB30BAHO JJISI OICHKH YMCHUN, HABBIKOB U (WLITH)
OIIBITA ICATEIHHOCTH 00YJAIOIIIXCS

Tembl 1a60paTOPHBIX
pabot u TpeboBaHus
K UX 3aluTe

5 | Dx3amen

CpencTBO, MO3BOJISIONIECE OLICHUTH 3HAHUS, YMEHHSI, HABBIKOB U (HJIH)
OTIBITA AEATEIHHOCTH 00YJaoMIerocs Mo AUCIUTUTHHE.

MoskeT OBITh HCIIOIB30BAHO JIJISl OIIEHKW 3HAHUH, YMEHHIA, HABBIKOB U
(mn) ombITa AESTENLHOCTH 00YJIarOIIUXCS

ITepeuens
TEOPETHYECKUX
BOIIPOCOB U
HNPaKTHIECKUX
3amaHui (OMIIeTOB) K
9K3aMEHY




Kpurtepun u mkaJjbl olleHUBAHUSI KOMIIETEHIIHII B pe3yJibTaTe U3y4eHusl
AUCHHUIIMHBI/TIPU MPOXO0KIEHUM MPAKTUKY NP NPOBeIeHNH MPOMEKYTOUHOH aTTecTAlluU B
(opme 3aueTa W/miaM IK3aMeHa, a TaAKKe MIKAJIA VIS OLlEHNBAHUS YPOBHS 0CBOECHUS

KOMIIeTeHIMi MpecTaBJIeHa B cJIeayloueid Tadanme

IIxane! olieHUBaHUS

Kpurepun oneHnBanus

YpoBeHb
OCBOCHHUS
KOMIETCHIIMI

«OTJIUYHO»

«XOpOoUIO»

«YAOBJICTBOPUTCIILHO»

«BadyTCHO»

OOyyarouiics MIPaBUIBHO OTBETHIJI Ha
TeopeTndeckue Bonpockl. Ilokas3an oTIM4HbIe 3HAHUS
B paMKkax yueOHoro wmarepuana. IIpaBuibHO
BBIMOJIHWJI ~ TpakTHueckue  3amaHus.  Ilokazan
OTJIMYHBIE yMEHUS U  BIAJCHUA  HaBBIKAMU
NIPUMEHEHHSI MOJIYyYEHHBIX 3HAHUM U YMEHUU Npu
pemIeHuHN 3a7a4 B paMKax y4eOHOro Marepuaia.
OtBeTHi Ha BCE JOMOIHUTEIbHBIE BOIPOCHI

Bricokuit

OOyqatromuiics ¢ HEOONBIIMMH  HETOYHOCTSAMH
OTBETHJI Ha TeopeTHdeckue Bompochl. Ilokazan
XOpOIIMEe 3HaHMA B paMKax ydeOHoro matepuana. C
HEOOIBITIMHU HETOYHOCTSAMU BBITIOTHUI
npakTudeckue 3aganud. [lokaszan xopouue yMeHus u
BIIQJICHUS HABbIKAMU [PUMEHEHMSI IOJIyYEHHBIX
3HAHUM M yMEHUHI IpU DPELICHUU 3aJa4 B paMKax
ydeOHOoro Marepuana. OTBeTHJI Ha OOJBIIMHCTBO
JIOTIOJIHUTEJIbHBIX BOIIPOCOB

bazoBriit

OOyuaronuiicss ¢ CYyIIECTBEHHBIMU HETOYHOCTSIMHU
OTBETWJI Ha TeopeTHueckue Bompochl. [lokazan
YAOBJIETBOPUTEIbHBIC 3HAHUS B paMKaxX Y4eOHOTO
marepuana. C  CyUIECTBEHHBIMH HETOYHOCTSMU
BBIIOJIHWJI ~ [pakTHueckue  3amaHus.  [lokasan
YIOBJIETBOPUTENBHBIE YMEHUS U BIaICHUS HABBIKAMH
NPUMEHEHHSI TOJYYEHHBIX 3HAaHUM W YMEHUH Npu
pelmleHnH 3a7ad B paMKax y4eOHOro Marepuana.
Jonyctusnmn MHOTO HETOYHOCTEH TIIpU OTBETE Ha
JIONIOJIHUTEIbHBIE BOIPOCHI

MuHUMaILHBIA

«HCYIOBJIETBOPUTEIILHOY

«HC 3a4YTCHO»

OOyyaromuiics TpU OTBET€ Ha TEOPETUUECKUE
BOTIPOCHI U NP BBIMOJHEHUN MIPAKTUYECKUX 3aaHUH
IPOJEMOHCTPUPOBAT  HEJOCTAaTOYHBIH  YPOBEHb
3HAHUM M yMEHUH NpU PELICHUU 3aJad B paMKax
ydeOHOTO MaTepHana. IIpu OTBETax Ha
JIOTIOJTHUTENBHBIE  BOMPOCHl  OBUIO  JIOIYIICHO
MHOKECTBO HEMPABUIIBHBIX OTBETOB

Komnerenuuu
He
c(OpMHUPOBAHEI

Tecr
[IIxana oneHUBaHUS Kpurepun oniennBanust
OO6yuaronuiicst BepHO oTBeTHI Ha 90 — 100 % TecToBBIX 3amaHuil IpH
COTITUIHOY
MIPOXOKICHUN TECTHPOBAHUS
OO0yuatonmuiicss BepHo oTBeTi1 Ha 80 — 89 % TecTOBBIX 3aaHUil mpU
«XOpOILIO» «3a4TEHO»

«YAOBJICTBOPUTCIIBHO»

MPOXOKJACHUU TECTUPOBAHU S

OOyuatonmuiicst BepHo oTBeTi1 Ha 70 — 79 % TECTOBBIX 3aaHUil TpU

IMMPOXOKACHUU TECTUPOBAHU S

«CHEYIOBJIETBOPUTEIBHO)

«HE 3a4TCHO»

OO0y4aroniuiicss BEpHO OTBETIII Ha 69 % M MEHEee TeCTOBBIX 3aIaHUM MpU

IIPOXOXKJICHNU TECTUPOBAHUSA

Kpurepun n mkanbl OeHUBAHUS Pe3yabTATOB 00y4YeHUs NPH NPOBEACHUH
TEKYIIero KOHTPOJI yCIeBaeMOCTH

3agaHus pekoHCTPYKTHBHOrO0 ypoBHs (U/13)

| Illxana onesuBanus |

Kpurepuii oneHnBanus




O6yqa}omnﬁc;1 MOJIHOCTBIO U NPABUJIBHO BBITIOJTHWII 3a/IaHUA. IToxasan oTIIMYHBIE 3HaHWUA,
YMCHUA U BJIAACHUA HaBbIKAMH IIPUMCHECHU UX ITPU PCIICHUM 3a1a4 B paMKaX YCBOCHHOI'O

«OTIINYHOY
yaeOHOTO Martepmana. Pabora odopmieHa akKypaTHO W B COOTBETCTBHH C
HPeIbsBIIEMBIME TPSOOBAHUSIMH
OOydatonmuiicss BRIIOIHMI 3aIaHUs ¢ HEOONBIIMMH HEeTOYHOCTSAMH. [lokazam xopormrne
«XOPOILO» 3HaHUS, YMCHUS W BIAJCHHS HAaBBIKAMH IPHUMEHEHUS MX IIPU PElIeHHH 3aJad B paMKax

YCBOEHHOTO y4eOHOro Marepuana. EcTe HeocTaTku B 0popMIICHHN pabOTHI

«YHAOBJIETBOPUTEIIBHO»

OOyuwaromuiicst BBINONHII 3aJaHUs C CYINIECTBEHHBIMH HETOYHOCTSIMHU. llokaszan
YIOBIICTBOPHUTENILHBIE 3HAHMS, YMEHHA M BIAJCHUS HaBBIKAMHM INPUMEHEHHUS HX TPH
pelieHuH 3a7ad B paMKax yCBOGHHOTO yueOHoro marepuana. KauectBo odopmiieHms
paboThl IMEET HEJJOCTATOUYHBIH YPOBEHb

«HCYOOBJICTBOPUTCIHLHO»

HpI/I BBITIOJIHCHUH 38.[[3HI/II7I 06y‘1&IOIHIdﬁCS[ MMPOACMOHCTPUPOBAJI HEJOCTaTOYHBIN YPOBCHb
3HaHHI>i, yMeHI/Iﬁ 1 BJIAACHUA MMHU NPpU PCHICHUU 3a]a4 B paMKax YCBOCHHOI'O yqe6H0r0
MaTepurajia

3ammTa 1a00paTOpHO padoThI

[IIxana oneHUBaHUS Kpurepuii onieHMBaHMs

KOTIIUYIHO»

«XOPOLIOo»

«YAOBJICTBOPUTCIILHO»

JlaGopaTopHast paboTa BBIMOJHEHA B 0003HAYCHHBI MpernoaBareieM
CpOK, B TONHOM o0OBeMe C  COONIOJCHHEM  HEOOXOIMMOI
[IOCJIEN0BATELHOCTH. OO0yuaromuiics paboran IIOJIHOCTBIO
CaMOCTOSTENIbHO, TIOKa3al HEeOOXOMUMbIe JUisi MNpPOBEJACHUS pPabOoThI
TEOPETUYCCKHE 3HAHUS, TIPAKTHUCCKUE YMEHUSI M HaBbIKU. PaboTta (oT4eT)
odopmiicHa aKKypaTHO, B HauOoJiee ONTHUMAIbHON i (DUKCAIHH
pe3yabTaTtoB opme

JlaboparopHass paGoTa BBHINIOJHEHa B 00O3HAYEHHBIN TMpernoiaBaTeieM
CPOK, B TIOJIHOM 00BbEME U CaMOCTOSTENbHO. J{OMyIeHbl OTKIIOHEHHS OT
HEOOXOAMMOM II0CJIEeJOBATEIBHOCTH BBIMOJIHEHUs, HE BIMSIOIIME Ha
«3a4YTEHOY MPaBUIBHOCTh KOHEYHOTO pe3yibrata. PaboTa MOKa3biBaeT 3HAHHE
00y4aroIUMCS OCHOBHOTO TEOPETHYECKOr0 MaTepHhana M OBJIaJCHHUEC
YMEHUSIMH, HEOOXOAMMBIMH [UIi  CaMOCTOSITEJIBHOTO  BBIMOJHEHHS
pabotel. JlomylieHbl HETOYHOCTH W HEOPEXKHOCTh B  O(GOPMICHHU
pe3ynpTaToB paboTHI (0TYETA)

JlaboparopHasi paboTa BBINIOJIHEHA C 33J€PKKO, MICBMEHHBIH OTYET C
Henoderamu. JlabopaTopHas paboTa BBITONHSIETCS H  O(OPMIIIETCS
oOydaromuMcsi TIpu MOCTOPOHHEH Tomornu. Ha BeImosHeHue paboTh
3aTpayMBaeTCs MHOTO BpeMeHH. OOydarouiuiicsi TOKa3bIBaeT 3HAHUS
TEOPETUYECKOTO MaTepHaja, HO HCHBITHIBACT 3aTpyJHEHHE IIpHU
CaMOCTOSTeNIbHON paboTe ¢ MICTOUHMUKAMK 3HAHUH WM npubopaMu

«HCYAOBJIECTBOPUTCIBHO»

JlabopatopHass paboTa He BBINOJHEHA, MHUCHMEHHBIM OTYET He
HpEJICTaBICH.

Pe3ynbraThl, MOJy4YeHHbIE OOY4YArONIMMCS HE II03BOJISIOT CJIeNaTh
MPABUIIbHBIX BBIBOJIOB H TIOJIHOCTHIO PACXO/ISITCS € OCTABJICHHOH 1IETIBIO.
«He 3auTeHo» | [loka3bIBaeTCs II0XOE 3HAHHE TEOPETUUECKOTO MaTepualia U OTCYTCTBHE
HEOOXOAUMbBIX YMEHUIA.

JlaGopaTtopHast paboTa He BBINOJNHEHA, Y YYallerocs OTCYTCTBYIOT
HEOOXOAMMbIE JJIsl TIPOBEACHHS pabOThl TEOPETHYECKUE 3HAHUS,
MPaKTUICCKUC YMCHUS U HABBIKHU

KonnokBuym

Ornenka

Kpurepuii onieHKH

«OTJIIUYHO»

«XOpOLIO»

I'mybokoe m mMpoyHOE yCBOGHWE MporpamMMHOro Martepuana. [losHble,
MocJIe/IOBaTeIbHbIe, TPAMOTHBIE U JIOTHUECKHU H3J1araeMble OTBETHI MPHU
BHJOU3MEHCHHU 3amaHus. OOydJarommiics CBOOOIHO CIPAaBISCTCA C
MTOCTABJICHHBIMHU 3aJla4aMHi, MOXET OOOCHOBATH NPHUHSATHIC pPEIICHUS,
JEMOHCTPHUPYET BIaJCHHE PA3HOCTOPOHHMMH HABbIKAMU M IMpUEMaMH

«3a4YTCHO» o
BBITIOJTHECHUA NPAKTUYCCKUX 3aJaHUN

3HaHue nNporpaMMHOI0O  Marepuajla, TIpPaMOTHOC HU3JIOKCHUC, 0e3
CYHIECTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPOC, MPaBUIIBHOC
NMPUMEHCHUE TCOPECTUUCCKUX 3HaHHﬁ, BJIaACHUC HGO6XOJII/IMI)IMI/I
HAaBBIKaMU ITPU BBIITOJIHCHUM IMMPAKTUYCCKUX 3aJ1a4




YcBoeHre OCHOBHOTO MaTepHalia, Mpu OTBETE JOMYyCKalOTCs HETOYHOCTH,
IIpU OTBETE€ HEIOCTAaTOYHO MPaBWIBHBIE (OPMYIHPOBKH, HapyIICHHE

«yIOBIICTBOPHTEILHO)
MOCIIEOBATEILHOCTH B M3JIOKCHHHM IPOTPaMMHOTO  MarepHala,
3aTPYAHCHUS B BHIIIOIHEHUH IPAKTHYCSCKUX 33 TaHHI
Cnaboe 3HaHWE TPOTPaMMHOTO MarepHaia, HE OBUIO IOIBITKH

«HEYIOBJIICTBOPUTEIBHOY» | «HE 3aU4TCHO»

BBIIIOJTHUTH 3aaHUC

KonTposbnas padora

OreHka Kpurepuii oneHku

OOy4aronuiicss MOJHOCTHIO WM TPABHIILHO BBIMOJHHI 3aJaHHE KOHTPOJLHOW pPabOTHI.
Ilokazan OTIIMYHBIC 3HAHWS W YMEHHUS B PaMKaXx YCBOCHHOTO Y4YeOHOro Marepuala.
KontponbHas paboTa odopmiicHa aKKypaTHO M B COOTBETCTBHH C TNPEIbSIBISCMBIMU
TpeOOBaHUSIMU

«OTJIUMYHO»

OOyyaromuiicst BBHITIOJIHIII 33/1aHHE KOHTPOJIBHOM pabOoThl ¢ HEOOJIBIINMH HETOUHOCTSIMU.
«XOPOILO» IMokasan xopomme 3HaAHUS M YMEHUsS B PaMKaxX YCBOGHHOTrO ydeOHoro marepuana. Ecth
HEOCTAaTKH B 0()OpMIICHHH KOHTPOJIHHOH paboThI

OOygarommiicst BBIOJHHUI 3aJaHAE KOHTPOJIBHOW pabOTBl C  CYIIECTBCHHBIMHU
HeTtouHoCcTAMU. [lokazan ynoBI€TBOPHUTENbHBIC 3HAHUS M YMEHHUS B PAMKaX yCBOSHHOTO
yueOHOro Matepmana. KadecTBo oQopmieHHS  KOHTPOJBHOH  pabOTBI  MMEeT
HEJIOCTaTOYHbIH YPOBECHB

«YAOBJICTBOPUTCIILHO»

O6y‘13IOH.[PII>iC5[ HC IIOJHOCTBIO BBIIIOJHWII 3aJaHuA KOHTpOJ’IBHOﬁ pa6OTLI, opu 3TOM

«HCYAOBJICTBOPUTCIBHO» o o o
IIPOSABUII HEAOCTATOYHBINM YPOBCHb 3HAHWHU U YMCHUU

Pe3ynbTarhl TECTHPOBAHUS MOTYT OBITh MCIOJIb30BAaHbI IIPU MPOBEACHUU MPOMEKYTOUHOU
aTTeCTaluu.
Kpurtepun u mKana oueHMBaHUs NPOMEKYTOYHOM aTTecTAalMU B GopMe IK3aMeHa

[IIxana oneHUBaHUS
Kpurepun onennBanus
COTIHIHOY OOyyatomuiicst BepHo orBeTil Ha 90 — 100 % TecTOBBIX 3aJaHUil IPH MPOXOKACHUU
TECTUPOBAHUS
CXODOLLOY Obyuatommiicss BepHO oTBeTHN Ha 80 — 89 % TEeCcTOBBIX 3aJaHMN IPU MPOXONKICHHH
P TECTUPOBAHHUSI
Obyuatommiicss BepHO oTBeTHI Ha 70 — 79 % TECTOBBIX 3aJaHUN HPU MPOXONKICHUH
«yIOBJIETBOPHUTEIHHOY
TECTUPOBAHHUSI
OO6yuarommiicss BEpHO OTBETHJI HA 69 % ¥ MeHee TECTOBBIX 3aJaHUi MPU MPOX0XKICHUN
«HEYIOBJICTBOPHUTEIHHOY
TECTUPOBAHHUSI

3. TunoBble KOHTPOJIbHBIE 32JaHUS WIH HHbIE MATEPHAJIbI, HEO0OX0UMbIE
JJIS OLEHKHU 3HAHUI, YMEHU i, HABBIKOB M (WJIH) ONBITA AeATeJbHOCTH,
XapaKTepu3yLMX 3Tanbl (popMUpOBaAHUA KOMIIETEHIHI
B Ipollecce 0CBOEHNsI 00pPa30BaTeJbLHOI NPOrpaMMbl

3.1 Tunossble 3a1aHNs PeKOHCTPYKTUBHOTO ypoBHs (U/13)

BapuanTtel 3amanuii (25 BapuaHTOB MO KaXIOW TeMe) BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmanmonHo-o06pazoBatenbHOM cpene Upl VIIC, nocTymHoi 00ydaromniemMycs 4epe3 ero JTHIHBIN
KaOHMHET.

Huxe mnpuBeneHsl o0pasibl TUHOBBIX BapHAHTOB 3aJaHUN PEKOHCTPYKTUBHOIO YpPOBHS,
IPEIyCMOTPEHHBIX pabodeil MporpaMMoii JUCIUTUINHBL.

OO6pazel TUIIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTUBHOT'O YPOBHS
1o TeMe «OCHOBHBbIE 3aKOHBI U MOHATUS XuMun» (U3 Ne 1)

1 Kakoe konmnuecTBO BemiecTBa coaepxkutcs B 10 r oprodocdara Harpus?

2 Onpez[eJmTe OKBHUBAJICHTHBIC MACCBI KUCJIOT B CICAYIOIIUX PCAKIUAX:



a) Mg(OH); + 2H3P0O3 — Mg(H2POs3)2 + 2H>0;
6) AI(OH)3 + 3H2SO4 — AI(HSO4)3 + 3H>0.

3 OnuH okcuj Maprasma coaepxur 22,56% xucnopona, a apyroit — 50,50%. Beraucnure
SKBUBAJICHTHI MapraHIla B 3TUX OKCUIAX U COCTABbTE X (POPMYJIBI.

4 TIpu 17 °C u napnenuu 1,04-10° ITa macca 0,624 am> rasa pasna 1,56 r. Onpenenute
MOJISPHYIO MacCy Ta3a.

O0pa3zer TUIIOBOTO BapuaHTa 3adaHuUs
PEKOHCTPYKTHBHOTO YPOBHS
«Ctpoenue atoma u [lepronuyeckas cucremMa JIEMEHTOB. XUMHUYECKas CBSI3b U CTPOCHHE
BemectBay (M3 Ne 2)

1 OxapakTepu30BaTh 3JEMEHT C MOPSAAKOBBIM HOMEpOM 39 110 IIaHy:

PACIOI0KEHHE SJICMEHTA B TIEPHOINICCKON CHCTEME;

CTPOCHHE €ro aTOMa;

9JIEKTPOHHAs PopMyIa;

AIIEKTPOHHOE CEMEHCTBO aTOMa;

BAJICHTHBIC 3JICKTPOHBI;

OIKCATh BAJICHTHBIC DJICKTPOHBI HAOOPOM U3 YETHIPEX KBAHTOBBIX YHCEIL.

2 Hanwmcath 3j7eKTpoHHBIE (DOPMYJBI aroMa celieHa B cieayrommx coemuHenusx: HaSe,
NazSeOs.

3 OnpenenuTh THUN THOPUIM3AIMU IIEHTPAJIbHOTO aToMa B Mojekyiae SiHs m ykaszate ee
TEOMETPHUECKYIO (hopMY.

4 HapucoBath cTpykTypHO-rpaduueckyio dopmyny KsPOs u ykazaTh Kakue XHMHUYCCKHE
CBSI3U 00Pa3yIOT JaHHOE COCTMHEHUE U YKa3aTh YHCIIO G- U TT-CBSI3CH.

OO6pazel TUIIOBOTO BapHaHTa 3a/laHuUs
PEKOHCTPYKTHUBHOT'O YPOBHSI
1o TeMe «3aKOHOMEPHOCTH XUMHUUYecKuX npoieccony (M3 Ne 3)

1 Ilpu cropanuu 11,5 r xuakoro 3tuioBoro cnupra Beiaenuioch 308,71 kJk TEmIOTHI.
Hanummre TepMoXuMHUECKOE ypaBHEHNE PEAaKLUH, B pe3ybTaTe KOTOPO 00pa3yroTcsi mapbl BOIbI
Y JUOKCHUJ YIIIEpOaa.

2 Ucxons u3 BenmuunH AG 5y, COeTMHEHHI, yIACTBYIONIMX B PEAKIIUH, OTPEIETUTE, BO3MOKHA
JIM peaKkLus

AlLO3 (T) +2S03 (F) = Alz(SO4)3 (T)?
3 Onpenenute, moxet i1 ipu 900 K npoTekats peakius
2SO0, + Oy = 2803,
ecmu Ky = 2,043-1072,
4 Yepes HekoTopoe Bpems ociie Hadasna peakiuu 3A + B =2C + D koHueHTpauu BenecTB

coctaBunu: [A] = 0,03 monp/m; [B] = 0,01 mons/n; [C] = 0,008 mons/n. KakoBbl UCXOTHBIC
KOHIIEHTpanuu Bemects A u B? Beruncinure CKOpoCTh NPSAMON PEakiy B 3TOT MOMEHT.

5 Omnpenenuts TeMnepaTypHbid KOAQPHUITUEHT CKOPOCTH PEAKITUH, €CITH CKOPOCTh PEAKITUN
npu 20 °C 6s1a paBHoit 0,01 momns/n-c, a mpu 80 °C — 1,480 mounb/n-c?

6 Onpenenuth 3HaueHne KoHCTaHThI paBHOBecHs cucteMbl 2HCI = Ha + Clz, ecnu u3zBectHO,
YTO B MOMEHT PaBHOBECHsI KOHLIEHTPALUU XJIOpa U BOJIOpojAa ObLIM paBHbI U cocTaBisiiu no 0,01
MOJIb/TI, @ HaYallbHasl KOHIICHTpaIus XjaopoBoopoaa 6suta 0,04 Mo/

7 B kakyro cTOpoHY cMmecTuTcsi paBHOBecue B cucteme Na(r) + Oz(r) = 2NOa(T), ecnu a)
YBEJIUYUTh KOHLIEHTpAio No; 6) yMEHbIIUTh 1aBI€HUE?



OO0pa3er THIOBOTO BapuaHTA 3a/IaHuUs
PEKOHCTPYKTHUBHOTO YPOBHS
o Teme «CoctaB u cBoiicTBa pactBopoBy» (M3 Ne 4)

1 CocraBbTe MOJIEKYJISIPHBIE U HWOHHBIC YPAaBHEHHUS pEaKLUUN, MPOTEKAIOMINX MEXITY
BELIECTBAMMU:

a) CuCl; u Ca(OH):
0) AI(NOs3)3 u Nal

2 CocraBbTe MOJIEKYJISIPHBIE YypaBHEHHUS peaKUUd, KOTOpHIE BBIPAXKAIOTCS HOHHBIMU
YpaBHEHUSMH:

2Fe** + 3H,S = Fe,S; + 6HY
3 Hanumure ypaBHenus rugpoiusa coneit MnSOs, Cu(NO»)2. Ykaxure pH pactBopa.

4 Cxonbko rpaMmMoB NaSO4 moTpebyeTcs 1y MPUroToBIeHns 5 1> 8 %-HOoro pacTBopa (p =
1,075 r/em?)?
S Yemy paBHa MOJSIpHAsE KOHLEHTpPAlLlMsg MOHOB BOJIOPOJA B PacTBOpE a30THOM KHciIoThl pH,
KOTOPOI'O COCTaBJIsET 4.
6 B 100 cm® Bomsl comepxkurcs 4,57 T caxapossl (C12H22011). Onpenenure Temneparypy
KPUCTAJUIM3aLUU PAaCTBOPA.
OO0pasel TUIIOBOTO BapHaHTa 3a/laHuUs

PEKOHCTPYKTHUBHOT'O YPOBHSI
o TeMe «OcHOBBI dekTpoxumun» (M3 Ne 5)

1 Vicrionb3yst METOI MOy pEAKIIUiA, YPaBHATH OKHCIUTEIbHO-BOCCTAHOBUTEbHBIE PEAKIMH:
NaBr + MnO; + H2SO4 — MnSO4 + NaSO4 + Brz + H2O;
P + HIOs + H,O — H3PO4 + HI.

2 CocraBuTh YpaBHCHHUA HOJ'IpraKI_[I/Iﬁ U YKa3aTb KaKou Imponecc OKHUCICHUA W
BOCCTAHOBJICHUA MMPOTEKACT PHU CICAYIOINUX MPEBPAITCHUAX !

H3Sb — AsO3*; NO; — NHs*;  HSe — SeOs.

3 MoryT 71 TPOUCXOIUTh OKUCIIUTEITFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH MEXK/Ty BEIIECTBAMHU:
a) AsH3 u HCIO; 6) NaxCr207 1 H3POgs; B) HPO, u HoTe? TTouemy?

4 CocTaBUTh CXEMY TaJIbBAHUYCCKOI'0 3JIEMCHTA, HAIIMUCATh YPaBHCHUS JIC)KAIUC B OCHOBC
€ro pa6OTBI, BBIYHUCIINTDb 3I[C, €CJIU TaJIbBAHMYECKHUM 3JIEMEHT COCTOUT M3 KOOAJIbTOBOM U MEIHOM

IUTACTHH, OMYILIEHHBIX B PAaCTBOPHI UX COJIEH C KOHLIEHTPALUSIMHU CC02+ = Ccu2+ =0,01 M.

5 Hanucatb YpaBHCHUA, TPOTCKAIOMIUEC IIPHU KOPPO3UH HUKCIIA BO BJIAXKHOM BO3YyXC.

6 CocTtaBuTh ypaBHEHHUS IPOLECCOB, MPOTEKAIONINX MPHU 3JIEKTPOIU3E BOAHBIX PACTBOPOB
NaOH u NiClz ¢ uHEpTHBIMU 3JIEKTPOIAMHU.

7 Tpu anextponuse BogHoro pactsopa CuCl, Ha aHOAE BBLIENMIOCH 560 cM’ rasa (H. y.).
Haittu Mmaccy menu, BbIIEIMBIIEHCS HA KATOJIE.

3.2 Tembl J1a0OpaTOPHBIX pad0T M TPEOOBAHMSA K MX 3alllUTe

Mertoanyeckie yka3aHMs K J1a0OpaTOpHBIM paboTaM BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmanmonHo-o6pazoBatenbHOM cpene Upl VIIC, noctymHoi o0ydaromniemMycs 4epe3 ero JTHIHbIHN
KaOHHET.

Huxe npuBenieHs! Bce TEMBI JIa0OPAaTOPHBIX padOT U TpeOOBaHUS K ODOPMIIEHUIO OTYETA.



Pa3nen 1. OcHoBHBIE 3aK0HBI XMMUH. [Ieprnonnyeckuii 3akoH. CTpoeHUE U CBOICTBA BEIIECTB,
XUMHYECKHX CUCTEM. XUMHUUYECKas CBSI3b

Tema: «OmnpeneneHue MOJISIPHON MacChl SKBUBAJICHTA MeTauia Mg METOJIOM BBITECHEHHS
BOJIOPOJIaY.

Pa3nen 2. CocraB u cBOiCTBa pacTBOPOB

Tewma: «Peakuuu B pacTBOpax 3J€KTPOJIUTOBY.

Tema: «Tumbl coneld Mo OTHOIIEHWIO K Tuaponm3y. [lomaBnenue ruaponmza. CrocoObl
onpenenenus pH».

Tema: «OnpeneneHue KECTKOCTU BOAbI TATPUMETPUUECKUM METOJIOM aHATU3a.

Paznen 3. Xumuueckas TepMOJIMHAMUKA U KUHETHKA

Tema: «Onpenenenue TEIIOBBIX 3((HEKTOB MPOLECCOB PACTBOPEHUSY.

Tema: «3yueHue BIUSHUS HA CKOPOCTh PEAKIMM KOHIIEHTPALMU U TEMIIEpaTyphD».

Tema: «M3yueHue BIUSHUS KOHLIEHTPAIMM M TEMIIEpATypbl Ha CMEIIEHHWE XUMHYECKOTO
pPaBHOBECHUS.

Paznen 4. Dnextpoxumust

Tema: «IloBeneHue BEIECTB B OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCAX .

Tema: «l3ydeHue mpOLECCOB IIIEKTPOIU3a BOJHBIX PACTBOPOB € pPACTBOPUMBIM U
HEPacCTBOPUMBIM aHOJIOM.

Tema: «Koppo3noHHBIE IPOLIECCHI. 3aIUTa METAIIIIOB OT KOPPO3UM».

Paznen 5. OpFaHI/I‘leCKaﬂ XUMUA U XUMUA ITOJIUMEPOB

Tema: «llonydyeHue u u3ydeHue CBOMCTB TiaudTaneBoii cMoibl. OTBEPKEHHE MOKCHIHOM
CMOJIBD.

3amuTa 1a60paTOpHBIX PabOT 3aKII0YAETCS B BBHIOJHEHUH U MOCIEAYIONEM 0(hopMIeHUU
OTYETOB 10 JIAOOPATOPHBIM paboTaM, CIEAYS METOJUYECKUM YKa3aHUSIM K HUM.

TpeboBanust k 0opMIIEHUIO OTYETa

Otyet 1o nmabopaTopHoOr padoTe 0hOPMIISIETCS] B OTAEIBHBIX TETPaAsiX (s 1a0OpaTOPHBIX
paboT), KOTOPBIN OJIKEH COJIEPHKATh:

- Ha3BaHHe paboTHI;

- 11eJb paboTHI;

- IpUOOPHI U PEAKTUBBI;

- Ha3BaHUE OIBITOB;

- HaOJTI0IeHUs], TIOSICHEHUS K HUM (TJIe Ha/0);

- pacueTHble (hOPMYJIIbI C BBOJUMBIMH B HUX BEIMYMHAMU (T/I€ HAJIO);

- MOCTpOeHHE rpadUUeCKUX 3aBUCUMOCTEH (TIe HallO0);

- YpaBHEHHMSI PEaKIIHiA:

- st UOP (noHHO-0OMEHHBIE peaKkui), ypaBHEHUS B MOJIEKYJISIPHOM U HOHHOM BHU/IE;

- st OBP (oKkMCAMTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUii), ypaBHEHHS B MOJIEKYJISIPHOM BH/JIE
Y MOHHO-3JIEKTPOHHBIN OallaHC K HEMY;

- JUIS TIPOLIECCOB AJIEKTPOJIM3a U ANEKTPOXUMHUUYECKON KOPPO3UH, YPAaBHEHUS, TPOTEKAIOIIHE
Ha 3JIEKTPOJIaX, C MOCIeAYIOIIUM CYMMapHbIM K HUM U Jp.

- CBOJIHAs UTOTOBast TabnuIa (Te Hajo);

- BBIBOJI, B KOTOPOM JIOJDKHBI OBITh OTPAa)KEHBI Pe3YIIbTAaThl H3MEPEHH, OIIMOKHU, 00BSICHEHUE
MOJyYeHHBIM pe3yibTaTaM U HaOro1aeMbIM 3 dexTam.

OTuer caercst Ha MPOBEPKY MPEIOIaBaTENI0, €CIH M0C/Ie IPOBEPKU UMEIOTCS 3aMEeUaHus UX
HE00XO0/IMMO HMCIIPABUTh, pa0OTa CUNTAETCS 3ALIUILEHHON TOJIBKO B CIIydae OTCYTCTBUS 3aMEYaHUN
K OTYETY IO HEMl.

3.3 IlepedyeHb TeOpPeTHYECKUX BONPOCOB K KOJNIOKBUYMY



Paznenbr (TeMbl), 1O KOTOPHIM TPEAYCMOTPEHBI KOJUIOKBUYMBI pabodeld mporpammoin
JUCLUILINHBL:

Pa3nen 1. OcHoBHBIE 3aK0HBI XUMUH. [Iepuonnyeckuii 3akoH. CTpoeHKE U CBOMCTBA BEIIECTB,
XUMHUYECKHX CHUCTEM. XMMHUECKasi CBSI3b

1. 3axoH coxpaneHus Macchbl. CyLIHOCTb 3aKOHA.

2. B3auMOCBSI3b MEK/ly MAacCOM U SHEPTrUe XUMUYECKHUX MPOLIECCOB.

3. 3aKkOH MOCTOSIHCTBa cocTaBa. Bcerja JiM BBIMOJHSAETCS 3aKOH MOCTOSHCTBA COCTaBa?
bepromnuael. JJanbTOHUIBL.

4. TlonsTusi: MOJIb, MOJISIPHAS Macca.

5. IloHsiTUS: SKBUBAJIEHT, (DaKTOpP HSKBHUBAJECHTHOCTH, AKBHUBaJEHTHBHIH 00beM. Kak oHu
ONpEeNIETSI0TCS?

6. 3aKOH PKBUBAJIEHTOB U €r0 MAaTEMaTUYECKOE BBIPAKEHNUE.

7. Kak onpeneianTs MOJSIPHYIO MacCy SKBHUBAJIEHTA IMPOCTOTO BELIECTBA, OKCUIA, KUCIIOTHI,
OCHOBaHUs U conn?

8. 3aKoH ABOTaJIpo U €ro CIEJACTBUE.

9. HopmanbHbie ycnoBus.

10. Kak mepeBect 00bEM 3aHMMAaeMbI Ta30M IPU YCJIOBHUSAX OIBITA K HOPMaJIbHBIM
ycnoBusiM? OO0beTMHEHHBIN Ta30BbIi 3aKOH.

11. Kak ompemenuth Maccy Tra3000pa3HOro BEIIECTBA IPHU YCIOBUSAX OKCIIEPUMEHTA?
VYpaBaenue MenaeneeBa-Knaneiipona.

12. CoBpeMeHHasi MOJIeb CTPOCHUS aTOMa.

13. U3oTonsl. U306apsl. 130TOHBI.

14. KBanToBsie uncia. UTo Moka3pIBalOT, KAaKMe 3HAYCHUS IPUHUMAIOT?

15. IIpaBuna 3an10JIHEHMS] JIEKTPOHAMU SHEPTETUYECKUX YPOBHEU U MTOAYPOBHEH:

- MPUHILIAIT MUHUMAJIN3Ma SHEPTUH;

- npuHuMn [laynu u ciieacTBUs U3 HETo;

- npaswio ['ynna;

- npaBuiio KieukoBckoro.

16. laTh KpaTKyIO XapaKTEPUCTUKY CICTYIOITUM THUTIAM XUMHUYECKON CBS3H:

- KOBaJICHTHAS: MOJISPHAs U HEMOJSPHAs, MEXaHU3MbI 00pa30BaHUs KOBATIEHTHO CBSI3M;

- HOHHas;

- METAJJINYECKas;

- BOJIOPOJTHASI.

17. XapakTepuCTUKH CBSI3U: IJIMHA, SHEPTUs, YTOJI CBSI3U.

18. YUTo moHMMAETCs 10T HACKIIIAEMOCThIO KOBaJIEHTHOM CBsi3u? KpaTHOCTH CBSI3U.

19. Korna obpa3zytotcs 6-, -, 8- CBA3H?

20. HammpaBneHHOCTh KOBaJICHTHOM CBSI3H.

21. Tubpuamszanusi IEHTPATBHOTO aTroMa. YMETh ONPEeAeNsATh TUN THOpUAU3AINU
HEHTPAIHHOTO aToMa JJIsl MOJIEKYJ pa3nudyHoro cocraBa (Hampumep: PbCly, H2O, HoS, BF3, NHs,
SiH4).

Paszpnen 2. CocTaB u CBOMCTBa pacTBOPOB

1. OOmas xapakTepuCTHKa pPacTBOpPOB (OIpeleNeHue, Kakhue 3HaYeHHe HUMEIOT
TEPMOJMHAMHYECKHUE BETUUYHUHBI MPU TOJTYyYEHUH PACTBOPOB).

2. Knaccugukanus pacTBOpPOB IO arperaTHOMY COCTOSIHUIO.

3. Knaccudukamusi pacTBOpPOB IO pa3Mepy YacTHI] pACTBOPEHHOTO BEIIECTBA (IHUCIIEPCHBIC
CHCTEMBI, UX BUJIbI).

4. Konuentpauus pactBopoB. CrnocoObl BbIpaXEHHS KOHLEHTPAUUW PacTBOPOB
(TEXHUYECKHUE U AHAIUTUYECKUE).

5. Bropoii 3akon Payns (3amep3anue v KUTIEHHE PacTBOPOB).

6. Uemy paBHO HOHHOE MTpoU3BeAeHNE BobI ipu ¢ = 20 °C?

7. Bogoponuslii mokazarens (pH). UTo mokasbiBaeT, Kak onpeesnsercs.



8. UnaukaTopsl.

9. By(depHnsie pacTBOpHI.

10. I'upponus coneit. TUMbl cosei Mo OTHOLICHUIO K THIPOJIU3Y.

11. CnocoOsI ogaBICHUS THAPOIJIHA3A.

12. OCHOBHBIE MOJOKEHUS TEOPUU HIEKTPOIIUTUUECKON JUCCOLUALIUH.
13. Crenens auccounanuu. YTo mokas3bIBaeT, OT YErO 3aBUCUT?

14. Koncranra qucconuaiuu. Kak ornpezaensercst ¥ OT 4ero 3aBUCUT?
15. 3akon pazbasneHus: OcBaibia.

16. PacTBOpBI CHIIBHBIX 3JIEKTPOIUTOB. FIX OCOOCHHOCTB.

17. NonHo-00MeHHBbI# peakiuu. OO0paTtuMble U1 HeoOpaTUMBIE.

18. Hanuuue, Kakux MOHOB JI€JAI0T BOJY KECTKOU?

19. Kak onpenensercst KECTKOCTh?

20. Buapl KECTKOCTU U METO/BI €€ YCTPAHEHUS.

Paznen 3. Xumuueckas TepMOJMHAMUKA U KUHETHKA.

1. Yro uzyuyaeT TepMoiuHaMuKa’?

2. Kakue npuHIMnaibHbIe BOIIPOCH PEIIaeT XUMHUUYECKask TEPMOAVMHAMHUKA?

3. Uto sBiIsieTcst 00bEKTOM HCCIICAOBAHUS TEPMOAUHAMUKH?

4. Yro Ttakoe cucrema? Kakue cucTeMsbl CyIIECTBYIOT, B 3aBUCHMOCTH OT COCTaBa?

5. UTo mOHMMAIOT IO TEPMOJUHAMUYECKON cucTeMor. Kakne BUIbI CHCTEM CYIIECTBYIOT B
3aBUCUMOCTH OT XapaKTepa BO3ACHCTBUSA C OKPYKaOIIEeH cpenoi?

6. Kakumu nmapameTpaMu MOKHO OIIUCAaTh COCTOSIHUE TEPMOAMHAMUYECKON crCTEMBbI?

7. Ilepeuncinre OCHOBHBIE TAPAMETPBI COCTOSHUS.

8. Kakue cylecTBylOT NIpOLECCHl, €CIU HU3MEHATh OJMH WM HECKOJIbKO OCHOBHBIX
[IapaMeTpOB COCTOSHUSA?

9. Ilepeuncnure GyHKIUU OCHOBHBIX IapaMETPOB COCTOSIHUS.

10. CdopmynupyiiTe nepBblii 3aKOH TEPMOJUHAMUKM — OJMH M3 OCHOBHBIX 3aKOHOB
€CTECTBO3HAHMSI.

11. Kakue ycnoBus B TEpMOXUMHUU IPUHATO CUUTATh CTAHAAPTHBIMU?

12. Yo xapakTepu3yeT SHTaNbIUs?

13 3akoH I'ecca.

14. CnencrBus u3 3akoHa ['ecca.

15. Kakoil nporiecc Ha3bIBa€TCs 3K30TEPMUYECKUM, a KAKOW IHAOTEPMHUUYECKUM?

16. Yto Takoe KalopUiHOCTH?

17. Kak 3KkcriepuMeHTaIbHO MOYHO OIPEIENIUTh TEIIOBON APHEKT XUMHUUECKON peakuu?

18. Bropoii 3aKk0H TepMOJIUHAMUKN?

19. Kakoii nporiecc Ha3bIBa€TCsl CAMOIIPOU3BOJIBHBIM?

20. Yto xapaKTepu3yeT SHTpOmnus?

21. Kakume TtepMoauHamMuueckue (YHKIHMU OIpPENeNioT HalpaBieHUe XHUMHUYECKUX
Mpo1IecCcoB?

22. Kak no BenuuuHam 3Heprun ['ub6ca cyauTh 0 HapaBiICHUU MPOTEKAHHUSI XUMUYECKOTO
npouecca?

23. Kak paccuutats 3Hepruto ['n60ca peaxiuu?

24. Y10 n3y4yaeTr KHHeTHKa?

25. Kakue peakuuu Has3bpIBalOTCSI TOMOT€HHBIMH, a Kakue rereporeHHbiMu? IlpuBectn
IPUMEpBHI.

26. YTo MOHUMAIOT MOJ, CKOPOCTHIO XUMUYECKON PEAKIUH?

27. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTh XMMHUECKOH peakiunu?

28. 3aBUCHMOCTb CKOPOCTH PEAKIIMH OT KOHIIEHTpaLMK. 3aKOH JEHCTBHUS Macc.

29. Kaxkoit ¢usznueckuii CMBICT KOHCTAaHTHI CKOPOCTH peakiuu? OT kakux (paxTopoB oHa
3aBUCHUT?



30. 3aBHCHMOCTb CKOPOCTM peakuuu OoT Temrepatypsl. [IpaBuwio Bant-I'odda. Teopus
aKTUBaIlMU AppeHnyca. JHeprug akTuBaluuu. CBsi3b SHEPIUU aKTUBAIIMU C KOHCTAHTOM CKOPOCTH
peaxkuu.

31. SBnenue kartanuza. [lomoxuTENbHBIA U OTpUIATENbHBIA KaTanu3. [Ipumepsl. [louemy
BBEJICHUE KaTaJIN3aTOPa U3MEHSIET CKOPOCTh peaKLuu?

32. Kak peakuuu AeysITCs 10 HaIlPaBJICHUIO MPOTEKaHUsA?

33. Uro Takoe xumuueckoe paBHOoBecue? KuHernueckoe W TEPMOAMHAMUYECKOE YCIIOBUS
XUMHYECKOT'O PAaBHOBECHS.

34. Kak BbIpaxaeTrcs KOHCTAaHTa XHMHUYECKOTO PAaBHOBECHS, U OT KakuX (haKTOpOB OHA
3aBUCUT?

35. Hpunnun Jle-1llaTense.

36. dakTopsl, BIUSIONINE HA CMEIIIEHUE PAaBHOBECHUS. Y METh MTOKa3aTh Ha IPUMEpax.

Pa3nen 4. DnexTpoxumust

1. UTo uzyyaer 31eKTpOXuMHus?

2. OCHOBHBIE MTOHATHUS ICKTPOXUMHH: MPOBOAHUKH dekTpudectBa I u Il pona, sanexkrpo.

3. IlonsTue nBOWMHOM AneKTpudeckuil cioi? Korjma oH BO3HUKAET, M KaKO€ pacipeiesieHre
3apsiIOB MOXKET UMETh?

4. Kak omnpenensieTcs 1 OT 4ero 3aBUCHT JIEKTPOJHBIN noTeHuman? Ypasaenue HepHera.

5. OObsicHUTE BOCCTAaHOBUTENIbHYIO aKTUBHOCTb METaUIOB IO BenuuuHe £E°. Psan
CTaHAPTHBIX JIEKTPOIAHBIX IOTECHIUAIIOB.

6. l'anpBannueckue anemeHthl. Kak yctpoensl? Bunpl. Kakue peakuuu jexaT B OCHOBE
paboThI raJIbBaHUYECKOTO 1eMeHTa?

7. BennuuHa, Xapakrepusyrolas padboTy raJbBaHUYECKOro 31eMeHTa?

8. AKKyMyJIATOpBI, UX Ha3HauYeHUe. THUIIbI aKKyMYJISTOPOB.

9. B yem 3akitouaercs «pa3psaaka» U «3apsiikay akKyMyJITOpOB, YMETb OOBSCHUTH Ha
IpuMepe.

10. Yto Takoe koppo3us?

11. Knaccugukanuss KOppo3HOHHBIX MPOLIECCOB MO YCIOBUSAM MPOTEKaHHUS U XapakTepy
MOpaXeHUs?

12. Xummnueckast KOppo3Hus.

13. DnekTpoxuMHuyecKas Koppo3usi.

14. Koppo3us noa aeiicTBueM 0J1yKIar0IUX TOKOB.

15. ®akTopsl, BIHUSIOIINE HA CKOPOCTh Pa3pylIEHUS] METAJUIOB.

16. Ilepeuncnute U 0OXapakTepu3yilTe OCHOBHBIE CIIOCOOBI 3aLIUTH METAIJIOB OT KOPPO3HH.

17. OnexTponus, ero CymHoOCTb.

18. Anon u karon mpu snekTpoinse? Kakue npoueccsl Ha HUX IPOUCXOAT?

19. DnexTponu3 paciiaBOB U BOJHBIX PacTBOPOB AJIEKTPONUTOB. Kakue oTnuuuss Mexay
HUMHU?

20. KakoBa moOCI€IOBaTeNbHOCTh BOCCTAaHOBHUTENIBHBIX IPOLECCOB Ha KaToje Ipu
AIIEKTPOJIN3€E BOAHBIX PACTBOPOB JIEKTPOIUTOB?

21. KakoBbl 3aKOHOMEPHOCTH aHOJHBIX MPOILIECCOB IMPHU AJIEKTPOJU3E BOJIHBIX PACTBOPOB
IIEKTPOJINTOB? DIEKTPOJIN3 C PACTBOPUMBIM aHOJOM.

22. 3akonbl ®apanes. Beixoa no ToKy.

23. OCHOBHBIE HalNlpaBJIECHUSI IPUMEHEHMSI DIIEKTPOIHU3a?

3.4 TunoBbie KOHTPOJIbHBIC 3aIaHUA 1JISl TECTUPOBAHUSA

@OHJ TECTOBBIX 3aIaHUH N0 AUCUUIUIMHE COJICPKUT TECTOBBIC 3aJJaHHs, PACTIPEICICHHBIE
10 pa3JiesiaM U TeMaM, C YKa3aHUEM UX KOJIUYECTBA U TUIIA.



Crpykrypa hoHAa TECTOBBIX 3aaHU 1O TUCHUIUTNHE «KOHTaKTHBIE CeTH U TUHUU

AJIEKTpoIIepeay

[Tomuerit komrexkt DT3 xpaHuTcs B ANEKTPOHHONW WHGOPMAIMOHHO-00Pa30BATEILHOM

cpene KpWXKT HpI'VIIC wu oOywaroumuiics uMeeT BO3MOXXHOCTh

JEMOHCTpallMOHHBIM BapuanToM OT3.

O3HAaKOMMUTBCA

Huxe npuBenen oOpasel] THIIOBOIO BapUaHTa UTOTOBOTO TECTA, MPEyCMOTPEHHOT0 pabouei

MPOTPAMMOMN JUCUUILIMHBI.

Tema
. KomndaectBo
B COOTBETCTBHHU C ConepxaTelbHbIi XapakTepucTuka
TECTOBBIX
Mupuxarop PITJI/PIIII JJEMEHT COIEPIKATEIBLHOTO sananmit
(C COOTBETCTBYIOLIUM JJIEMEHTA ¢
Tumnsl T3
HOMEPOM)
3HaHue 6—-0T3
Beenenue
Pazzen 1 OcHOBHbIE > — 313
A 3HaHue 6—-0T3
3aKOHBI U MIOHATHUS OCHOBHEIE MIOHATHUS
N— VYmenne 5-3T3
3HaHue 6—-0T3
OCHOBHBIE 3aKOHBI .
JlelicTBue 5-3T3
Boenenie 3HaHue 6—-0T3
5-3T3
Paznen 2 Ctpoenue CTpoeHue BelecTBa 3Hanue 6-O0T3
BeH.IeCTg a P Ymenne 5-3T3
bazoBric moHATHS, 3Hanne 6—-0T3
OINpeesICHuUs], OCHOBBI JlewcTBHe 5-3T3
pelIeHus
Bpenenie 3HaHue 6—-0T3
5-3T3
OCHOBHEIE 3HaHue 6—-0T3
Pasnen 3 OcHoBHEIE
3aKOHOMEPHOCTH YMmenue 5-3T3
3aKOHOMEPHOCTH DOTEKAHIS
OIIK-1.3 3HaeT OCHOBHbBIE IIPOTEKaHUs P
XUMHUYECKHUX MPOIECCOB
MTOHSITHS W 3aKOHBI XUMHUH, | XUMHUYECKHUX MPOIECCOB
BazoBbie moHATHS, 3HaHue 6-0T3
c1oco0eH 0OBICHATH iy
oTpesieNieHus, OCHOBBI JlelictBue 5-3T3
CYITHOCTh XUMHYECKHIX
SIBJIGHUU U NIPOLIECCOB PCIICHIA
Bienenie 3HaHue 6-—-0T3
5-3T3
Omnpenenenne 3HaHue 6—-0T3
Pasnen 4 Xumnueckue pel
CHCTEMbI XHMHYECKUX CUCTEM YMenune 5-3T3
bazoBrie moHATHS, 3HaHue 6—-0T3
oInpezesieHus, OCHOBBI JlelictBue 5-3T3
penreHus
3HaHue 6—-0T3
BBenenue 5-313
Pasnen 5 Onpenenenue 3nanue 6-0T3
YMenne 5-3T3
DNIEeKTPOXUMHUUECKHE SJIIEKTPOXUMHUYECKUX
CHCTEMEI CHCTEM
bazoBsie monsTHS, 31\{‘aHHe 6-0T3
OMpeJIENIeHHs], OCHOBBI Aeitctsue 5-313
peuieHus
Uroro 90 - OT3
75 - 3T3

OO0pasel TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO pabodeil MpOTpaMMOi AUCITUTUTHHBI

Tect conepxxut 18 Bonpocos, B Tom uncie 9 — OT3, 9 — 3T3.




Hopwma Bpemenu — 50 MuH.
OO0pa3zer] TUIIOBOT'O TeCTa COAEPKUT 3alaHus JUIsl OLICHKH 3HaHUI, yMEHUH, HaBBIKOB U (WJIM) OIBITA
JESTEIbHOCTH.

1. DnemeHThI, 00pa3yrOIIE OCHOBHBIE OKCHU/IBI:

2. Ilopa1KOBBII1 HOMED 3JIEMEHTA B IEPUOANYECKON CUCTEME
. Y. MenneneeBa mo3BOJISIET ONMPENCIUTh B aTOME:
A) 3apsn siapa
b) pannyc atoma
B) uucno nporonos
') uncno 3MeKTpoOHOB
3. DneMeHT ¢ KOH(UIypalliel BaleHTHBIX S1eKTPoHOB ns*(n-1)d>:

4. DHepruveckuil ypoBeHb JIEKTPOHA OINPEENIAETCS] KBAHTOBBIM YHCIIOM,
KOTOPOE€ Ha3bIBACTCS:

A) rnaBHBIM

b) MarauTHBIM

B) opburansubiM

I') ciuHOBBIM

5. Ecniu 3Ha4yeHue ri1aBHOro KBaHTOBOTO YMCIIA PaBHO 4,
TO YHCIIO TIOJTYPOBHEN HA SHEPTETUUECKOM YPOBHE PABHO:

6. YcTranoBUTE COOTBETCTBUE MCKAY BCIICCTBOM U THIIOM XHMHYECKOM CBSI3U:

A) Fe 1) KoBaJIeHTHas
b) NaCl 2) MeTaJTn4ecKas
B) NH; 3) uoHHad

7. PaccunTaiiTe MOJISIpHYIO Maccy KBUBaieHTa cyibdara xxenes (II):

8. Crenenp aucconuanuu ykcycHol kucinotsl B 0,1M pactBope
(K11 = 1,754 - 10 ) paBHa:

A)2,12-107

B) 3,212- 102

B) 8,010

I 1,325 10
9. B pacTBOpe BO3MOYKHA PEAKIIHSI MEX]Ty BEIIECTBAMHU:

10. TIpoayKThl rMAPOIM3a KATHOHA LIMHKA 110 HepBoi crynenn Zn*t + HyO < :
11. DAeKTpOAUTHI AUCCOMUPYIOT B BOAHOM PacTBOPE Ha:

12. YpaBHEHHs peakiuil, MPOTEKaHUE KOTOPBIX HEBO3MOXHO B CTAHJIAPTHBIX YCIOBHSX, UMEIOT
BUJI:
A) SOx(r) + NO2(r) = SO3(r) + NO(r); AH’).p.,298 = —41,5xJIx; AS’)x.p.,298 = —22 /K
B) 2MgS04(T) = 2MgO(T) +2S02(r) + O2(r); AHX.p.,298 = 805K Ix; ASX.p.,298 = 572]I3/K
B) Fe;03(1) + 3CO(r) = 2Fe(t) + 3CO2(1); AH).p.,298 = 27, 7xJIx; AS°x.p.,298 = 13 [Ix/K
I') 4S(1) + CH4(r) = CSa(r) + 2H2S(r); AH.p.,298 = 151,5k ] Ix; AS’X.p.,298 = 336]1:x/K
13. 3HaueHne HU3MIEN CTENEHN OKUCIIEHUS a30Ta 7N:
A)-1
b) 2
B)-3



-5
14. Pacmonoxute aToMbI TaJIOTEHOB B TIOPSIIKE YBEIIMUEHUS OKHCIUTEILHON CIIOCOOHOCTH:
A)l
b Cl
B) Br
INF
15. Pacrionoxure MeTaibl B OPSJIKE UX Pa3psIKU HAa KaToJIe B pacIuIaBe COJIU:
A) Ca
b) Na
B) Fe
I') Cu
16. Bei6epure criocoObl 3alIUThl METAJIOB OT KOPPO3UH:
A) nerupoBaHue
b) nukupoBanue
B) uunkoBanue
I') anogupoBanue
17 K xakoMy KJIacCy OpraHH4eCcKUX COCTUHEHUI OTHOCATCS BenlecTBa ¢ oomeit popmymnoi CoHon:

18 BriOepute criocod noayyeHue noau3TUICHA:

3.5 IlepevyeHb TeopeTHYECKHUX BONIPOCOB K IK3aMeHYy
Paznen 1. OCHOBHBIE IOHATHS U 3aKOHBI XUMUH

1.1 OcHoBHbIE 3aKOHBI XMMHH. 3aKOH COXpPAHEHHsS MacChl. 3aKOH IIOCTOSIHCTBA COCTaBa.
3akoH ABorajapo.

1.2 Tlonarue o0 SKBUBAJIEHTE, 3aKOH IKBUBAJICHTOB, PAaCUYET HKBUBAJICHTOB AJIEMEHTOB M
COCIMHEHU.

1.3 CoBpemenHast Mmojieib cTpoeHus aroma. Mzoromnsl. U300apsl. U30TOHBI.

1.4 KBaHTOBBIE YHCNA, 4YTO I[IOKa3blBalOT, KakHe 3HaueHWs mpuHuMaroT. IIpaBuna
pacnpenenenns SJEKTPOHOB IO YHEPreTHUYECKUM YpPOBHSAM M MOAYpoBHSAM (mpuHuun Ilaymnu,
npasuio I'ynaa, KneukoBckoro).

1.5 Tlepuommueckuii 3akoH. ['paduueckoe wuzo0paxenue Ilepuogndeckoro 3aKoHa.
3aKOHOMEPHOCTH W3MEHEHUsl CBOWCTB aTOMOB B 3aBUCUMOCTH OT pacCIOJIOKEHUS DJJIEMEHTa B
Ilepunonnueckoi cucreMe.

1.6 Xumunueckas cBs3b. THIIBI XUMHUYECKOM CBS3M (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKasl,
BOJIOPOHAS).

1.7 CiocoObl mepekpbIBaHUs aTOMHBIX opouTanei (c-, m-, 0-cBsi3b). [ MOpuAN3amms aTOMHBIX
opOuTaneil.

1.8 Ctpoenue monexyn ¢ no3uuuu Merona BC.

1.9 Knaccel Heopranuyeckux coeauHeHuid. Krnaccudukanus OKCHAOB (OCHOBHBIE,
KUCIOTHBIE, amdoTrepHble). Knaccudukanuus ocHoBaHui (1Mo cBOiiCTBaM, pacCTBOPUMOCTH B BOJIE U
ocHoBHOcTH). Kiaccupukanuss kucinor (1Mo CBOMCTBAM, OCHOBHOCTHM U COCTaBy aHHOHA).
Knaccugukarus coneit (cpeHue, OCHOBHbIE U KUCIIBIE).

1.10 AMdpoTepHOoCTh. AM(DOTEPHBIE METAIIBI, UX OKCHUJIBI U THIPOKCHIBI.

1.11 XuMunueckue cBOWCTBAa METAJIOB: PEAKIIMU € BOJIOM, KUCIOTAMHM, COJIIMU U ILIETOYaMH.

1.12 PactBopbI, 001IME IPEICTABICHNUS.

1.13 CriocoObI BbIpaKeHUsI KOHIIEHTPALUN PACTBOPOB.

1.14TemnepaTypbl KUTIEHUS ¥ 3aMEpP3aHUs pacTBOPOB (BTOpOH 3akoH Payis).

1.15 DaexTponuThl. DaekTpoauTHyeckas auccouuanus. CTeneHp (4To MOKa3bIBaeT, OT YETo
3aBUCHUT) M KOHCTaHTa AUCCOIMANUU. 3aKOH pa3dasneHus: OcBaapa.

1.16 Nonnoe npoussenenue Boabl. Bogopoausiii nokaszarens (pH). IlonsTie 06 nHauKkaTopax



1.17 I'maponu3 coneil. Tumbl cosiel MO OTHOIIEHUIO K TUIAPOIU3Y.
Paznen 2. DHepreTuka XMMUYECKUX MPOLIECCOB

2.1 Xumnueckas tepmoauHamuka. Kakue npuHIMIIMANBHBIE BOIIPOCHI PEIIAET XUMHUUYECKas
TepMoiuHamMuKa. OOBEKT HCCleOBaHUS TepMoAMHAMHMKH. OCHOBHBIE IapaMeTpbl COCTOSIHUS
TEPMOJAMHAMUYECKUX CUCTEM. BUIbI TEPMOIMHAMUYECKUX CUCTEM.

2.2 IlepBbIit 3aKOH TEPMOJUHAMUKH.

2.3 3akoH I'ecca. CnencrBus u3 3akona ['ecca.

2.4 Tlonstue 00 SHTPONMHU, €€ U3MEHEHUS IIPU PA3IUYHBIX IPOLIECCAX.

2.5.. Tlonsatue o wu3o00apHO-U30TEpMUUECKOM TNoTeHmuane (dHeprus [ubd6ca). Kak mo
BEJIMYMHE 3TON (PYHKIUM CyIUTh O HAIIPABJICHUH IPOTEKAHUS PEAKIIUH.

2.6 Kunernka xumuyeckux peaxkuuil. [lonstue ckopoctu xumMuueckoi peakiuu. OakTopsl,
BJIMSIIOIME HA CKOPOCTh XUMHUECKON PEeaKIIUu.

2.7 3aBUCUMOCTbh CKOPOCTH pEaKIMKU OT KOHIIEHTpalMU (3aKOoH JeicTBusi Macc). Koncranra
CKOpPOCTH PEaKLUu.

2.8 3aBHCHUMOCTh CKOPOCTH pEaKkIuH OT Temreparypsl (mpaBuio Bant-I'odda, Teopus
aKTUBALMU AppeHHyca).

2.9 Karanus. Katanutuueckue peakuuu. Katanuzaropsl. UHrHOUTOPEI.

2.10 Xumunueckoe paBHoBecue. KoHCTaHTa XMMUYECKOTO pAaBHOBECHSI.

2.11 Hpunuun Jle-lllarense. @akTopsl, BAUSIONIME HA CMEIIEHHE XMMHUECKOIO pABHOBECHSL.

Paznen 3. IlonaTue o cTeIeHN OKHCIICHHS DJIEMEHTOB B COCANHCHUAX

3.1 Oxucnurenyu u BoccTaHOBUTEIH. CTENIEHb OKUCIICHUS.

3.2 l3MeHeHHE OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB 3JE€MEHTOB HCXOIs W3
nosio>keHus ux B [lepuoauueckoii cucteme. OKMCIUTENBHO-BOCCTAHOBUTENbHAS BOMCTBEHHOCTb.

3.3 ®dakTopsl, Biustomue Ha Xxo1 OBP.

3.4 Dnextpoxumus. [IBOMHOMN 31EKTPUUYECKUI CIONW. DINEKTPOAHBIN OTEHLaN. Y paBHEHUE
Hepncra.

3.5 Psaa craHgapTHBIX 3JIEKTPOJHBIX MOTEHLHUANOB (J€JI€HHE METaIOB Ha TPU TPYIIIbI
AKTUBHOCTH).

3.6 'anpbBaHUYECKUI 3JIEMEHT (YMETh COCTaBIISITh CXEMBI, 3alMChIBaTh ypaBHEHUSI pabOThI U
BeIUUCIATh DJ[C).

3.7 Koppo3uss MeTajuioB MO MEXaHU3MYy IMPOTEKaHUs: XUMHUYECKas, 3JIEKTPOXMMHUYECKas,
IIEKTPOKOPPO3HSL.

3.8 CrocoObl 3alUThl METAUIOB OT KOPPO3UU (DIEKTPOXUMHYECKHUE, C HCIOJIh30BaHUEM
HOKPBITUH).

3.9 Dnextponus. 3akonsl Papazes. Borxoa mo Toky.

3.10 DnexTponu3s pacniaaBoB.

3.11 DnexTponau3 BOAHBIX PaCTBOPOB (3aKOHOMEPHOCTU KATOJTHBIX M aHOJHBIX MPOIIECCOB).
DIEKTPOIN3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

3.12 IIpakTHdeckoe NpUMEHEHHUE SIIEKTPOIN3A.

Pasnen 4. CpoiicTBa BaXKHEWIIMX KIIACCOB OPTraHMYECKUX COENWHEHUH, OCOOEHHOCTU
CTPOEHUS M CBOMCTBA pACHPOCTPAHEHHBIX BEICOKOMOJIEKYISIPHBIX COCTMHEHUI

Pasmen 5. CBoiicTBa BaXKHEWIIMX KIIACCOB OPTraHMYECKUX COENUHEHUH, OCOOEHHOCTU
CTPOEHUS M CBOMCTBA PACHPOCTPAHEHHBIX BEICOKOMOJIEKYIISIPHBIX COCTMHEHUIA

3.6 IlepeyeHb TUIOBBIX NPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY

1 3akoHunTE ypaBHEHHS PEAKLIMU, OTIPEIEIUTE MOJIEKYJIIPHbIE Macchl SKBUBaJIEHTOB H2SeO4
B CIICAYIOIINX PEAKIIUSX:



a) HoSeO4 + 2NaOH —.. .;
6) H2SeO4 + NaOH —....

2 Jlnsa coenunaenuii: okcun kobanpra (1), cepaucTas kucnora, ruAPOKCUA Oapusi, MOJIEKya
a30Ta, aTIOMUHUHN, KapOOHAT HATPHs, HAMUIINTE (OPMYJIBl COCIMHEHUN U YKAKUTE, K KaKUM
KJIacCaM COEAMHEHUIN OHU OTHOCSITCA.

3 OnucaTh CTpOEHHUS aToMa JIEMEHTa ¢ TTOPSIKOBBIME HOMepamu 33, 56, 72 u ap. Hanucate
AIIEKTPOHHYIO (POPMYITY, YKa3aTh BaJICHTHBIC JIEKTPOHBI.

4 Hammcarp crpykrypHO-Tpaduueckue (opmynbl coequHeHuid NaCOs3, As>Os, HoSOs,
Ni(OH)3, Cr2(SO4)3 u 1ip., yKa3aTh KOJIMYECTBO B COSAMHEHUU G- U TT-CBSI3EH.

5 Ilpu cropanun 1 am° anermnena (H. y.) Beyiensercs 56,053 kJx Temnotsl. Hamumure
TEPMOXUMHUYECKOE YPaBHEHUE PEAKIINH, B PE3yJIbTaTe KOTOPO 00pa3yIOTCs Maphl BOABI U THOKCH]T
yriaeposa.

6 I[Tpu mosHOM cropanuu 3TUjeHa (C 00pa30BaHUEM KUJIKOU BOJIbI) BRIIETMIOCH 6226 kJ[XK.
Haiinute 06beM BCTYMUBIIETO B PEAKIMIO KUCIOPOAa (YCIOBUS HOPMAIIbHEIE).

7 He npousBois pacyeToB, OIIECHUTE U3MEHEHHS YSHTPOIIUHU B PEAKIIUSIX:

BaCl, (p—p) + NaxSOu4 (p—p) —...;

2NaCl (p—p) + H2SO4 (k) — 2HCI (1) + Na>SO4 (7).

8 [Ipsimast uinm obpatHas peakius OyAeT MPOTeKaTh MPU CTAHIAPTHBIX YCIOBHUSAX B CUCTEME

2NO (1) + O2 (1) = 2NO2 (r)? OTBET MOTHBHUpPYIiTE, BEIUUCITUB AG (2)98 NpsIMOM peakuu.

9 IIpu 150 °C HekoTopas peakius 3akaHunBaeTcs 3a 32 Munyt. [IpuHuMas TemnepaTypHbIi
KOA(P(UIIMEHT CKOPOCTH PEaKIMH PaBHBIM 2,5, paccuuTaTh, Yepe3 KaKOoe BpPeMsl 3aKOHUHTCS dTa
peakuusi, eciu npoBoauts ee npu 200 °C.

10 Kak n3mennrcs ckopoctsb peakiuu 2NO (1) + Oz (1) = 2NO:> (T), a) ecnu yBEeIUYUTh 00beM
B cucteMe B 4 pasa; 0) nmoBeIcUTh KOHIIeHTpaluto Oz B 3 pasza?

11 B kakyro CTOPOHY CMECTUTCSI PaBHOBECHE B CUCTEME
N> () + 3H2 (r) = 2NH;3 (1),
€CJIM a) TIOHU3UTH JaBJIeHHE; 0) YMEHBIIUTH KOHIIeHTparuio Hy?

12 CocTaBbTe MOJIEKYISIPHBIE U MOJIEKYJIIPHO-NOHHBIE YPAaBHEHUS peaKLUii B3aUMOIEHCTBUS
MEXIY:

a) HUTpaToM Oapus u cylb(aToM HaTpus;
0) kapOOHATOM HaTpHs U CEpHOU KUCIIOTOMH;
B) IIMAHUJIOM KaJlusl U a30THOM KHCIIOTOM.

13 Hanumurte B MOJEKYISPHOHM M MOJIEKYJISPHO-MOHHOW (opMe YpaBHEHUS peakIuii
B3aMMOJICHCTBHS CIEAYIOUIUX BEIIECTB:

a) KoCOs3 + HCl —..
06) NaOCl + HNO3 —...;
B) (CuOH)>SO4 + H2SO4 —.....

14 CocraBbTe MONEKYIApHBIE U HOHHBIE ypaBHeHUs ruipoinsa coneit: KaS, CuSO4. Ykaxute
pH cpenpr.

15 Pacnonoxute coenvHeHUs B MOpsAKe Bo3pacTaHus pH uX pacTBOpoB (KOHIICHTpAIs
omuHakoBa): Na,COs3, NaOH, NaHCO3, NaCl, NH4Cl.



16 Kaxoit obweM consHOW Kuciaotel ¢ koHmeHtpamueir 0,013 M HeoOxomum IS
HelTpammsamuu 25,0 cM® pacTBOpa MMAPOKCHIA HATPHSA ¢ KoHIeHTparuei 0,02 M?

17 Kakyio Maccy cepHOi KMCIOTHI HEOOXO0IMMO B3ATh Is IpuroTosiaenus 500 cm® pacTsopa
¢ KoHieHTpauuei 0,2 H?

18 BpiuncauTh KOHIIEHTPALMIO MOHOB BOJAOPOJIa U THAPOKCU]I MOHOB B BOJTHOM PacTBOPE
rugpokcuaa kamus, pH koroporo 11.

19 JlucniepcHoli cUCTEMOM SIBIISIETCS CEPHOKHCIBIM TyMaH, YKaKUT€ JUCIEPCHYIO Cpeny U
JMCIIEPCUOHHYIO (asy.

20 3ons docdara Oapust OymeT CTaOUIU3UPOBATHCA TMPH JT0OABICHUH, KAaKOrO U3
nepeuncieHHbIX 1eKkTpoauToB: NaCl, Ba(OH)2, K3PO4.

21 Cpenu npuBeieHHbIX peakuuil ykaxxute OBP:
Cr;03 + KOH — 2K»CrO; + H>O;

KzCl‘207 + H,SO4 (KOHH.) — CI‘O3 + KbSO4 + HzO;
KBr + KBrOs3; + H>SO4 — B, + K2SO4 + H>O.

22 Hcnonp3ys MeTOJ NOJypeaklUUi, ypaBHANUTE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHYIO
peaKLuIo:

NaBr + MnO; + H>SO4 — MnSO4 + Na>SO4 + Brs + H2O.

23 CocraBbTe JiBa rajlbBAaHUYECKUX DJIEMEHTA, B OJHOM M3 KOTOpbIX Ni — aHOM, a B IPyroM
Ni — karon. Hanummure ux cxemsl, paccuuraiire D/1C.

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

25 Kak npoucxoaut armochepHas KOppo3us JIy>KEHOTO KeJle3a U JyKeHOH Menu (Jry>keHue
— IOKPBITHE OJIOBOM) IIPU HAPYLIEHUH MOKPHITHSA?

26 Bpruucnurte BeMMYMHY 3JIEKTPOAHOIO MOTEHIMAla IIMHKOBOTO 3JIEKTPOJAa B PacTBOpE
coOcTBeHHOM conu ¢ konnenTtpanueii 0,001 mons/n (E° = 0,763 B).

27 Brruncnute Maccy cepedpa, BBIICIUBIIETOCS HAa KaTOJE MIPU MPOIYCKAHUU TOKa CHIIOHN 6
A yepe3 pacTBop HUTpaTa cepedpa B TeueHue 30 MuH.

28 Ipu snextponuse BoaHoro pactsopa SnCly Ha aHoze BhenHIoch 4,48 nm® xmopa (. y.).
Haiinnre Maccy BbIIEMBIIErOCs HA KaTOJIE OJIOBA.

29 Dnextponu3 BoaHoro pactsopa CuSO4 mpoBoaniu npu cuie Toka 50 A B TedeHue 4 u.
[Tpu sToM BbIAETMIOCH 224 T Menu. BpuncanTe BBIXOJ 110 TOKY.

30 CocraBbTe JIEKTPOHHBIE YpAaBHEHMs IPOLIECCOB, MPOUCXOANIMX Ha 3JEKTpojax MpHU
anektpoisnze pacmiiasa KCIl. DnexkTpo/ibl yroibHble.

31 3akonuuTe U ypaBusiite peakuuio: Bi + HNO3 (koHi.) — NO2 + ...
32 Hanumure CTpyKTypHbIe (OPMYIIbl HOTUIPONUIIEHA, TOJIMCTUPOIIA.

3.7 IlepevyeHb TUMOBBIX MPAKTHYECKHUX 32JaHUIH K IK3aMEHY

1 Ilpu npomryckaHuu cepoBOAOPO/Ia UEPE3 PACTBOP, CozlepKamuii 2,98 T XJ0pu1a HEKOTOPOTO
OJIHOBAJICHTHOTO MeTalia, obpasyercs 2,2 T ero cynbpuaa. Beiuuciure >KBUBAJEHTHYIO Maccy
MeTaa.

2 DnemeHThl A u B, pacnoliokeHHblE B OJHOM TMepuoje cuctembl dmemeHtoB J[.U.
MenpeneeBa, 00pa3yrOT MeXTy co00il coequHeHue, coaepxkamee 79,77% snementa B (mo macce).
[Tpu TuIpOnM3e ATOrO0 COSAMHEHHs BBIAEISETCS Ta3, 00Jalaloluii KHUCIOTHBIMH CBOMCTBAMH U



coaepxamuii 2,74% Bogopona u 97,26% »snementa B (mo macce). BoiBenure MONEKyISIpHYIO
dopmyny coenuHeHus A ¢ B 1 HannmuTe ypaBHEHNE PEaKIuy €ro THIPOIIN3a.

3 It coenMHEHM: OKCHI IIMHKA, CEPHAs KUCIIOTa, TUAPOKCH]T Oapus, alOMUHHNA, KapOOHAT
HATpHs, COCTaBbTE YPABHEHHS BO3MOXKHBIX PEAKILIUIL.

4 HeusBectHbIil MeTasut Mmaccoit 13 r 00paboTanu n30bITKOM OYeHb pa30aBICHHOTO PacTBOpPA
a30THOM KkucaoTel. K momydeHHOMY pacTBopy mpuOaBWIM W30BITOK pacTBOpa INEIOYHA U
TIPOKMIISTUIN, TIPH 3TOM Bhideaunochk 1,12 am® rasa (. y.). YcTaHOBHUTeE, Kakoi MeTama ObLI
pacTBOpeH B a30THOW KHcioTe. Hamummre ypaBHEHUS! OMMCAaHHBIX PEAKIUi, TOATBEPANUTE OTBET
pacueramu.

S CoctaBbTe CTPYKTYypHO-rpa@uuecKkyro (opMyiy COJH, €CIUd JaHbl COCAUHEHHS: OKCH]
[IUHKA, CepHasi KUCIIO0Ta, TUAPOKCU Oapusi, amOMUHUHN, KapOOHAT HATPHUS.

6 Onpenenuth reomerpudeckyro hopmyny mosekyin NHsz, HoO, CaClz, SnBr: u ap. Yka3zats
TUT THOPHUIN3ANNY IEHTPATHHOTO aTOMA.

7 MoxeT 1 npu 100aBIEHUU KUCIOTHI K PaCTBOPY COJIM BBIAEIUTHCSA MMIPOKCU MeTaa?
Ecnu na, npuBeauTe npuMepsl.

8 Hcxons u3 peakimid:

KCIO3; - KCI + 3/202, AH;=-494 x/lx;
KCIO4 — KCl + 202, AH> =33,0 x/Ix,

Berunciiute AH cnenyromeit peakiuu 4KClO3 — 3KClO4 + KCl. CriocoOcTBYeT 11 SHTAIBITUIHBINA
dakTop JaHHON peakIK CaMOIPOU3BOJIILHOMY TEUEHUIO, TaTh MOTUBUPOBAHHBII OTBET.

9 Ilpu cropanuu 11,5 T *Kuakoro 3TuUIOBOro crnmpta Bbyaenuioch 308,71 kX TErioThI.
Hanummure TepMOXUMHUECKOE YpaBHEHHE PEaKIuu, B pe3ybTaTe KOTOPOil 00pa3yroTcs mapbl BOIbI
U uoKcu yriepoaa. Berauciure Temtory oopazoanus C2HsOH (k).

10 [Tonuimmre ypaBHEHUs peakiMii U He TPOU3BO/IS PACUETOB, OLIEHUTE U3MEHEHUS SHTPOITUH
B PEaKLHX:

BaCl, (p—p) + NaxSO4 (p—p) —-..;
2NaCl (p—p) + H2SO4 ()x) - 2HCI (1) + ...

CriocoOCTBYeT 1M SHTPONUNHBINA (AKTOp JaHHBIX PEaKIUi CaMOIpPOU3BOJILHOMY TEUEHHIO,
JlaTb MOTUBUPOBAHHBIN OTBET.

11 OuenuTsb Kakas peakiusi 00pa3oBaHus UM pa3pylIeHUs 030Ha Oy/IeT MpOTeKaTh ObICTpEE,

€CIIM 00bEM CUCTEMBI YBEITUUUTH B TpH pasza? [IpuHATH, 4TO MpoTEeKaeT cieayromas peakius: 203 <>
30..

12 JlaiiTe MOTMBHPOBAHHBIN OTBET, YTO HAJIO ClIENaTh C KOHIIEHTPALUSIMH, TEMIIEPATypoil 1
JaBJICHUEM, YTOOBI HAPABUTh PEAKIIHIO

MgCOs3 (k) = MgO (k) + COx(r); AH® > 0,
B 00OpaTHOM HalpaBJICHUH.

13 MoOXHO 71 TPHUTOTOBUTH PACTBOP, COACPIKAIIUN OJHOBPEMEHHO CIEAYIOIINE Maphl
BCIICCTB:

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

14 CocraBbTe MOJICKYJIIPHBIC YPAaBHCHUS, COOTBETCTBYIOIIHNEC ITPCAIIOKCHHBIM HOHHBIM!



NH + OH — NH.4OH;
Zn** + S > ZnS;
CO3 +2H* - H,0 + COy.

15 [pemnoxuTe cxemy pa3zfeiieHHs COJIeH HAMMIINUTE YPaBHEHHUS PEaKIui B MOJIEKYIIIPHOU
Y MOHHOM BHJIE.

MgClz, Al2(SO4)3, Cu(NOs3)2, BaSOq4

16 CrynenT npu ananu3e O6ecrBeTHOro pactBopa rnpu pH = 3 oOHapyKHII CIIeTYIOIINE NOHBIL:
K*, Pb>*, Fe?*, Fe**, NH; , S*, I, MnO; , CO3 . Bo3MoxeH Ji1 Takoil pe3yiabtar? OGocHyiiTe
CBOM OTBET YPABHEHUSIMU PEAKLUU.

17 Kakoii Benuunnoit pH o6sanaroT Mopckast U pedHasi BOAbI, €CJIM B MOPCKOH MPeo0IaiatoT
nousl Na*, K*, CI', a B peunoit — Ca?*, Mg?*, HCO3*? Otser obocnyiite. CocTaBbTe HOHHO-
MOJICKYJISIPHBIE YPABHEHHUS.

18 Kakue u3 nepeuncieHHbIX HUKE COJICH TTOIBEPraloTCs YaCTUUHOMY THAPOIIH3Y, 00pa3yroT
kucibie conu: NaNOs, K2SO3, MgCOs3, ZnBro.

19 [loGaBneHue, Kakux M3 MEpeUMCICHHBIX HUXe peareHToB K pactBopy CrCls ycuiut
THJIPOJIA3 COJIH:

a) HCI,
6) NaOH;
B) Na,COs.

20 PacrnojioxuTe COSAMHEHHs B IMOpsKe Bo3pactaHus pH ux pacTBOpoB (KOHIEHTpAIUs
omaunakoBa): Na;COs3, NaOH, NaHCO3, NaCl, NH4Cl.

21 KakuM MHIMKAaTOpPOM HEOOXOIMMO BOCIIOJIB30BaThCs, YTOOBI paclo3HaTh B KaKOW W3
IPOOUPOK HAXOIUTHCS PAaCTBOP TMAPOKCUIA HATPUS, B KAKOW XJIOpUAA HATpus, a B KaKOW COJIsTHAs
KHCJIOTA.

22 Kakoii 06beM 81% cepHoif kucaothl (p = 1,74 r/cM®) HeoOxomumo B3aTh 1 500 cm®
pacTBopa ¢ KoHueHTpauuei 0,2 H?

23 CxoybKO rpamMM caxapo3bl Hajio 100aBuTh kK 300 r 2%-T0 pacTBopa, 4TOOBI MOIYIHTH 5%-
13178

24 Jlns nopsiepkaHus HeoOX0IMMOro 3Ha4eHust pH XUMMK MPUroTOBMI pacTBop: k 200 cm®
0,4 M pactBopa MypaBbKHOI1 kucnoTsl ipubdasun 10 cm® 0,2%-noro pacteopa KOH (p = 1 r/em®) n
noytydeHHbii 00beM pazbaBui B 10 pa3. C xakum 3Hauenuem pH monyden pactBop? (Kucoon =
1,8:107%).

25 Vcxons u3 cTeneHu OKUCIICHHS XpoMa, iona, u cepbl B coequnenusax KoCr,07, K1, HaSOs,
NalOs3, Cr203, CaS omnpenenute, Kakoe W3 HHUX SBISETCA TOJBKO OKHUCIUTEIEM, TOJIBKO
BOCCTAHOBHUTEJIEM M KaKO€ MOXET TPOSBISATh KaK OKHCIHUTEIbHBIE, TAK U BOCCTAHOBUTEIIHHBIC
cBoiictBa. [louemy?

26 Vcnonmb3ys METON TMOJypeakiuii, YypaBHSIUTE OKHUCIUTEIBHO-BOCCTAHOBUTEIHHYIO
peaKkuuIo:

NaBr + MnO: + H2SO4 — MnSO4 + Na2SO4 + Brz + H20.

27 Inactunsl u3 Fe u Zn onyctunu B pactBop CuSO4. CocTaBbTe 37EKTPOHHBIE YPABHEHUS
NPOUCXOIAMNX peaknuid. Kakue mporeccsl OyIyT MPOMCXOMUTh Ha TUTACTHHAX, €CIIM HapY)KHbIE
KOHIIBI HX COETMHUTH MTPOBOTHIUKOM.

28 CocraBbTe JJEKTPOHHBIC YPaBHEHHS MPOIECCOB, MPOUCXOMSIIUX HA DIIEKTPOJAAX MpH
anektpoause pactBopa Cra(SO4)3 ¢ HHEPTHBIMU JIEKTPOJAAMHU.



29 CocraBpTe YypaBHEHHMsS pEakUMd M paccTaBbTe KO3(PPUIMEHTHI Ha OCHOBAHUHU
3JIEKTPOHHBIX ypaBHEHMI B3auMojerctBusa Co c:

a) H2O;

0) AlCI3;

B) HNO3 (xoH11.);
r) NiCl,.

30 /IBe >xemne3HbIe TUIACTUHKH, YACTUYHO MOKPBITHIC OJTHA OJIOBOM, APYTasi MEIIbIO, HAXOISTCS
BO BJIA)KHOM BO3JlyXe, MOPCKOH M pedHoi Boje. Ha kakoi U3 3TUX MJIacCTUHOK ObicTpee o0pazyeTcs
pkapunHa? [logemy? OueHuTe CKOPOCTh 00pa30BaHUS MPOAYKTA KOPPO3HH B Pa3HBIX YCIOBHSIX.
CocTtaBbTe 3JICKTPOHHBIC YPABHEHHS aHOTHOT'O M KATOHOTO MPOIECCOB KOPPO3UU ITUX TIACTHHOK.
KakoB cocTaB MpoayKTOB KOPPO3UH Kene3a?

31 Xumuk nosy4dui Tpu 00pasiia MeTaJljIoB, TOX0XKHUX 0 BHEIIHEMY BUAY, U HaIlIel Croco0,
KaK UX OBICTPO pazauuuTh. J{JIs1 3TOr0 OH MOABEPT B3sAThIE 00PA3LbI ACHCTBUIO KOHIIEHTPUPOBAHHBIX
PacTBOPOB KUCJIOT U PACTBOPA €KOI0 HATPHUS U MOJYUUII CIEYIOLIUE PE3YIIbTATHI, T/I€ 3HAKOM «+)
0003Ha4YeHbl Cllydyad, KOrJa MPOMCXOAUT PACTBOPEHHE METalljla, a 3HAKOM «—» — Cly4au, Korjaa
METaJll HE pearupyeT ¢ paCTBOPOM KUCIOTHI WM LIETOUH.

PeakTuBnl Mertamn 1 Mertamn 2 Meramnn 3
Consanas xuciiora - + +
A30THas KuCI0oTa + - +
PactBop menoun — + +

Omnpexpenure, Kakue METaUIbI OBUIM TOJBEPTHYTHI MCCIIENOBaHWIO. HanmummTe ypaBHEHHS
IOPOBEIEHHBIX peaKIMi M OOBSCHUTE, IOYEMY JaHHble METallyIbl HE BO BCEX CIydasx
B3aUMOJICVCTBYIOT C YKa3aHHBIMHU BEIIECTBAMH.

4. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueaypy oueHnBaHust
3HAHMI, YMeHMii, HABBIKOB U (/M) ONBITA AeATEIbHOCTH, XapaAKTePH3yI0LINX
3Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI

B Tabnuue mnpuBeneHbl ONUCaHUS TPOLELYpP IPOBEIEHUS KOHTPOJIBbHO-OLIEHOYHBIX
MEPONPHUATHIA U MPOLEAYp OLICHUBAHUS PE3YJIbTATOB 00YUEHUS C IOMOIIBIO OIICHOUHBIX CPE/CTB B
COOTBETCTBUU C paboyel MporpaMMoi IUCHUILIMHBY/ TTPAKTHKY.

HanmenoBanue
OLIEHOUHOTO OmnwucaHus MPOIEAYPHI MPOBEACHUS KOHTPOIBHO-OIIEHOYHOTO MEPOTIPHATHS
cpencTea 1 TIPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB 00 YUCHUS

BremonHeHne 3ajaHWil  PEeKOHCTPYKTHBHOTO  YPOBHS, MPEOyCMOTpEHHBIE  paboueit
MIPOTpaMMO¥ JUCIUIUINHEI, TPOBOMIATCS B YaChl, OTBEJICHHBIC HA CAMOCTOSATEIBHYIO padoTy.
KonndecTBo BapuaHTOB 3aJaHUH 10 TEME COOTBETCTBYET YHCITY CTYJCHTOB aKaJeMHYCCKON

3amanus rpynnsl. Bo BpeMst BBIMOTHEHUS 3aaHUI MOYKHO TI0JIh30BAThCS 000N y4eOHOM, ClIpaBOYHOMN

PEKOHCTPYKTUBHOTO JINTEpaTypOH, KOHCIIEKTAMHU JICKIIUH.

ypoBas (U13) [IpenogaBaTens Ha Ta0OPATOPHOM 3AHATHH pa3/laeT 3aJlaHUS U JOBOJUT A0 OOYJArOIIUXCS
CPOKH Ha €TO0 BBITIOJIHEHHE.
[IpenonaBaTens nHPOPMHPYET oOyJaromuxcs 0 pe3yibpTaTax MIPOBEPKH;
OIICHEHHBIe/TIPOBEPEHHBIE PA0OTHI MPENOABATEIh BO3BPANIACT 00YIAOIIMCS
[IpermoaBaTens 3a HEENIO IO BBIMOJHEHHS J1TaOOpaTOPHOH pabOTHI HOBOIUT A0 CBEACHUS
00yJaromuxcs ee TeMy, METOAMISCKHE MaTePHANBI K JIa00PaTOpHBIM pab0oTaM BBUIOXKEHBI B
UIEKTPOHHON  MHQOpManMoHHO-0Opa3oBatenbHOo  cpene  MpI'YIIC,  nmoctynHoi

3amura oOyuaromeMycss 4Yepe3 ero JHYHBIH KkaOuHer. OTyer JOKEH OBITh BBINOJHEH B

nabopaTopHO YCTaHOBJICHHBIH MPENOaBaTeIeM CPOK, B COOTBETCTBHH C TPEOOBAHHUSIMU K UX 0(POPMIICHHIO.

paboThI OTtueThl B HA3HAYEHHBIA CPOK CHAIOTCS HA NpOBepKy. Eciiv mpenycMoTpeHa ycTHas 3auiuTa
1a00paTOPHOI PabOTHL, TO 10 0O0YYAFOIIUXCS TOBOAHUTCS IIEPEUYCHb BOIPOCOB, BHIHOCHMBIX Ha
3aIIUTy; BO BPEMs 3aIIUTHI, OOy4aromuecst MOJDKHBI OOBSCHUTH MONTyYEHHBIE PE3yJIBTaThI
OTMEYEHHBIE TPENOaBaTEIeM M OTBETUTH HA €r0 BOIPOCHL.




[pemonaBaTens HHPOPMHUPYET oOyJaroImuxcs 0 pe3yibTarax MIPOBEPKH;
OIICHEHHBIE/TIPOBEPEHHBIE pa0OTHI MPETOIaBATENb BO3BPANIAET 00YIAOIIIMCS

CobecenoBanue 00y4JarOmUXCs ¢ MPENOAABATEISIM 1I0 TEMaM AWCLMIUINHBI IPEIYCMOTPEHBI
pabodeit mporpammoii mucHuIUIMHBL. [IpemomaBaTens HE MeEHe, YeM 3a HEIemo 0
MPAaKTHYECKOTO 3aHATHS Ha KOTOPOM OCYLIECTBISECTCS KOJUIOKBHYM JOBOAMT IO CBEICHUS
KomnmoxBuym 00yJarlomuxcss TEMY, BONPOCHI MO HEH M HEOOXoAnMylo ydeOHyIo JuTepatrypy. Temsl,
BONPOCH! K KOJUIOKBHYMY M II€pedyeHb HEOOXOOMMOW y4eOHOM IHTepaTyphl BBUIOKEHBI B
QNMEeKTPOHHOH  WHopManmoHHO-oOpazoBaTenmsHOH — cpeme  Upl'YIIC,  mocrtymHOU
o0y4aroriemMycsi 4yepes ero JMYHbIH KaOuHeT

[IpomexxyTouHas arTecTanus B popMe 3K3aMeHA IPOBOJIUTCS IIYTEM YCTHOTO COOCCEeIOBAHMUS
mo Owmreram. BUIIETHI COCTaBICHBI TaKHMM O0OpPa30M, YTO B KaXKIbIA IMOMAIH TCOPETUUCCKUE
BONPOCHI M TMPAaKTHYCCKHE 3aJaHUs, KOHTPOJHPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTU
KOMITETEHIINH, 3aKPETICHHON 32 TUCIIUIUTUHOM.

DK3aMeH busnet conepxut nBa TEOPETUUECKUX BOIIPOCA JIJIsl OLICHUBAHUSA PE3yJIbTaTOB 00yUeHHUS B BUIIE
3HaHuil. TeopeTuueckue BOMPOCH BHIOMPAIOTCS U3 MIEPEUHS BOIIPOCOB K DK3aMCHY.

Buner comepkuT 1Ba MpaKTHUECKUX 3aTaHUS: 00a MPAaKTUIECKUX 3aJaHUs JJIS OLICHHUBAHUS
pe3ynbTaTOB OOYUCHHUS B BUIE BIaICHHH (BEIOMPAIOTCS M3 MEPEYHS THIIOBBIX IPAKTHYECKUX
3aJaHAl K 9K3aMCHY)

Jis opraHu3anMy M TPOBEICHHUS NPOMEKYTOYHOW arrecrtanuu (B (opme sK3ameHa)
COCTABIISIIOTCSl THIIOBBIE KOHTPOJIBHBIEC 3aJjaHUs WM MHBIE MaTepHalibl, HEOOXOIUMBIE ISl OLIEHKU
3HAHUU, YMEHU, HABBIKOB U (MJIN) OMBITA AEATEILHOCTH, XapaKTEPU3YIOIINX ATAIbl (OPMUPOBAHUS
KOMIIETEHIIMI B TIPOIIECCE OCBOCHUS 00pa30BaTEIHHON MPOTPAMMBIL:

— MepevYeHb TEOPETUUECKIX BOIPOCOB K 3K3aMeHY ISl OLICHKU 3HAHUM;

— MepPEeYCHb TUTIOBBIX MPOCTHIX NPAKTUYECKUX 3aIlaHUH K SK3aMEHY JJISl OLEHKH YMEHHIA;

— MepevYeHb TUIOBBIX MPAKTUYECKUX 3aJaHUN K DK3aMEHY JJIsl OLIEHKH HABBIKOB M (WJIH)
OTIBITA AEATEIBHOCTH.

[lepeuenp TeOpETHUECKUX BOMPOCOB U MEPEUHU THUIOBBIX MPAKTUYECKUX 3aJlaHUN Pa3HOTrO
YPOBHSI CJIOKHOCTH K 9K3aMEHY 00yJaroIIuecs MoJydaroT B HadaJle CEMEeCTpa depe3 AIIEKTPOHHYIO
uH(popMalnoHHO-00pa3oBarenbHyto cpeny Upl VIIC (yinyHbli KaOUHET 00y4aroIerocs).

Onucanue npouenyp NpoBeieHusi MPOMEKYTOYHOH aTTecTannu B (popMe IK3aMeHa U
OlLICHMBaHUS Pe3y/JbTATOB 00y4eHuUs!

ITpomesxyTouHas aTrTecTanus B opme 3K3aMeHa IPOBOAUTCS ITyTEM YCTHOTO COOeCeI0BaHUS
no Ouneram. buierbl cocraBieHbl TakMM 00pa3oM, YTO B KaXIbli M3 HUX BKIIOYal B ceds
TEOPETUYECKHE BOIIPOCHI U MTPAKTUUECKHE 3aJaHUS.

buner conmepxut: 5Ba TEOpPETHUUYECKHUX BoIpoca Jid OLEHKH 3HaHuil. Teoperuueckue
BOIPOCHI BEIOUPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; JiBa MPAKTHUECKUX 3aJJaHUS: OJTHO U3 HUX
JUISL OLIEHKM YMEHHUH (BbIOMpArOTCS W3 MEpPEeYHs] THIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHU K
9K3aMeHY); TpeThe MPAaKTUYECKOE 3aJaHue Ui OLIEHKM HaBBIKOB M (MJIM) ONbITa JAEATEIbHOCTH
(BBIOMpAIOTCA U3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEHY).

Pacrnipenienenre TEOpETUUECKUX BOIIPOCOB U NMPAKTUYECKUX 3aJaHUH MO IK3aMEHALOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsl oOydaromuxcs poctyne. Pa3paboTaHHbIi KOMIUIEKT OUIIETOB
(25-30 OuneToB) He BBICTABIISAETCS B AJIEKTPOHHYIO HMH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpeay
NpI'VIIC, a xpanutcs Ha kadenpe-pazpadoranke POC Ha OymaxkHom Hocutese B coctae POC o
JUCLIUILINHE.

Ha sx3amene oOyuarommuiicst 6eper OwiIeT, i MOATOTOBKM OTBETAa Ha YK3aMEHAIIMOHHBIN
ouner oOyuatoreMycst OTBOJAUTCS BpeMs B npeaenax 45 MunyT. B npouiecce oTBeta o0yyaromerocs
Ha BOIIPOCHI U 33/1aHus OHIIeTa, MPenoiaBaTeNlb MOXKET 3a/1aBaTh JOMOJHUTENbHbBIE BOIIPOCHI.

Kaxnplii Bompoc/3aganue Ousera OLIEHUBAECTCS MO YeThIpeX OaIbHOW cHcTeMe, a Jalee
BBIUKCISIETCSl cpefHee apu(MeTHYEecKoe OIICHOK, IONYYEHHBIX 3a KaXIblil BOINpoc/3aJaHuUe.
Cpennee apudmeTnueckoe OleHOK OKPYIIISETCS 10 LEJNOTo 10 MpaBujiaM OKPYTJICHHS.



