OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJOPOXHOI'O TPAHCIIOPTA

DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHHE
BbICLIIET0 00pa30BaHUs
«MpKyTCKHI TOCYIapCTBEHHBIM YHUBEPCUTET ITyTeH COOOLICHUS»
KpacHosIpCKHil HHCTUTYT KeJI€3HOIOPOKHOI0 TPAHCIIOPTA
— ¢unman denepanbHOro rocyIapCTBEHHOTO OI0KETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BbIcIero oOpa3oBanus «MIpKyTCKUi TOCYAapCTBEHHBIA YHUBEPCUTET ITyTEH COOOIICHUS

(KpKT UpI'YIIC)
YTBEPXJEHA
MPUKA30M H. 0. peKTOpa
oT «17» nroHsa 2022 r. Ne 78
b1.0.12 Xumusn

paboyas mporpamMMa JUCITUIIINHBI

CrnenuanbHocTh — 23.05.06 CTpOUTETBCTBO YKEJIE3HBIX JOPOT, MOCTOB M TPAHCIIOPTHBIX TOHHEEH
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Kadenpa-pa3zpadorunk nporpammsl — CTPOUTEIBCTBO YKEIE3HBIX JIOPOT

OGimast TpPyI0EMKOCTh B 3.€. — 3 DopMbI IPOMEKYTOUHON ATTECTAINH B CEMECTpax/Ha Kypcax
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Cemectp 1 Hroro
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Bun zanatuit Yacos o YII | Yacos o YII
AyauTopHasi KOHTaKTHasi padoTa 51 51
10 BUJAAM Y4eOHBIX 3aHATHI
— JIEKI[UHA 17 17
— abopaTopHbIe 34 34
CamocTosiTesibHasi padora 21 21
JK3aMeH 36 36
HTroro 108 108
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IK3aMeH 18 18
HToro 108 108
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PabGouast mporpamma IUCHMIUIMHBI pa3paboTaHa B COOTBETCTBUU C (helepaibHBIM
rOCYyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICHIETO OOpa30BaHUS — CIHEIUAIUTET IO
crenaibHoCT 23.05.06 CTpOUTENBCTBO KEIE3HBIX JIOPOr, MOCTOB M TPAHCHOPTHBIX TOHHEIEH,
yYTBEPKAEHHBIM IprKkazoM MunoOpHayku Poccuu ot 27.03.2018 r. Ne 218.

[Iporpammy cocraBmii(u):
KaHOuJaT XUM. H., JIOIISHT M.C. PomanukoBa

Pabouass mporpamma paccMoTpeHa M 0J00peHa JUii HCHOJIb30BaHMA B Y4eOHOM IIpoliecce Ha
3aceganuu Kageapsl « CTPOUTENBCTBO KEIEIHBIX JOPOT», MPOTOKOI OT «16» anpenst 2022 1. Ne 6.

3aB. kadenpoii, kKaH. pu3.-Mat. HAYK, TOICHT 2K.M. Mopos



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTITHHBI

(hopMUpOBaHUE HAYYHOTO MUPOBO33PCHHUSI,;
1 OBJIQJICHNE TEOPETHICCKIMH OCHOBAMH M MPAKTHICCKIMHU HaBBIKAMH 110 TIPUMECHEHUIO XUMHYECKUX METO/IOB
1 TIOAXOJIOB ISl YCHEITHOTO YCBOCHHUS AUCITUILTNH PO eCCHOHATHHON HapaBICHHOCTH.

1.2 3agaum AMCHHIIHHBL

(hopMupoBaHUE 3HAaHHI 00 OCHOBHBIX XUMHUYECKHUX MPOIECCaX W CBOHCTBAX BAKHEHIINX XUMHIECKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU NPOCTHIX U CIOXKHBIX BEIIECTB

(hopMupoBaHrEe YMEHHI TIPEACKa3bIBATh BOZMOKHOCTh W HATIPABIICHHE MIPOTEKAHNS XUMUIECKUX PEaKIINH,
2 yCTaHaBJIMBATh B3aMMOCBS3H MEKAY CTPOSHHEM BEIIECTBA U €T0 XMMUICCKIMHU CBOHCTBAMH, ITOJIE30BATHCA
COBpPEMEHHON XMMHYECKON TePMHUHOJIOTHEH

OBJIA/ICHUE HAaBBIKAMH PACUCTOB C UCIIOIF30BAHIEM OCHOBHBIX MOHSATHH M 3aKOHOB CTEXHOMETPHH, 3aKOHA
JISHCTBYIOIHX Macc, HaBBIKaMHU pabOThl ¢ XUMHUYECKOH TTOCY0H ¥ MPUOOpaMu

(hopMHpOBaHNE HAYYHOTO MBIIUICHNS M IPIMEHEHNE XUMIUECKUX 3HAaHUH B PO eccroHanbHOM
JIeSITETIbBHOCTH

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIHTATEJIbHOM paﬁon B paMKax JTUCHUIJIMHbI

— pa3BUTHE MUPOBO33PEHHS M aKTyJIN3alMsl CUCTEMBbI 0a30BbIX LIEHHOCTEH JIMYHOCTH;

— pa3BUTHE HPABCTBEHHBIX KAuyeCTB, TAaKUX KaK 4YECTb, JOJI, MOpPalb, CIPABEAIUBOCTb, MHIOCEPAUE,
B3auMOIIOMOIIb, I[py)KeJ'I}O6I/Ie, OMIIaTUA U NMMO3UTUBHOC OTHOLICHUEC K JIIOASAM, B TOM YUCJIC, HYKJAIOIUMCS B ocoboit
3a00Te (JIF0JIU ¢ OrpaHNYEHHBIMU BO3MOXHOCTSIMHU 3710POBbs, TIONABIINE B TPY/JHbIC )XU3HEHHBIC CUTYAILINH);

— pa3BUTHE YyBCTBa NaTPUOTHU3Ma U TOPAOCTHU 3a CBOO POoANHY; rOTOBHOCTH K 3amuTe uHTEepecoB Poccuu;

— (opMHpOBaHWE W PA3BUTHE Yy OOYYAIOIIMXCS OTBETCTBCHHOW TI'PaXJaHCKOW IO3UIIMH, OCHOBAaHHOM Ha
TPaIULOHHBIX, KyJIbTYPHBIX, aKaIEMHUUECKHIX U [yXOBHO-HPABCTBEHHBIX [IEHHOCTSIX POCCHHCKOTO OOIIECTBa;

— (opmMHupOBaHKE NMPHUBEPKEHHOCTH HIESIM PaBEHCTBA IIPaB, IPY>KObI, B3aMMOIIOHUMAHUS, B TOM YHCIE, B
cepe MeXHAMOHATIBHOTO OOIICHNS;

— pa3sBUTHE HHTEpECa yBaXKUTEIBHOIO OTHOLIEHMS K S3bIKaM, HAILMOHAJIBHOMY AOCTOMHCTBY, TPaIULMSM,
qyBCTBaM, yOEKICHHUSM JIFO/IEH;

— BOCIIMTAaHUC YBAXCHHA K 3aKOHY, HOpMaM KOJIJICKTUBHOM JKU3HU, PA3BUTHUC Fpa)K)laHCKOﬁ n COHHaHLHOﬁ
OTBETCTBEHHOCTH KaK Ba)KHEHILEH uepThl JMYHOCTH, NPOSBISIOUIelicss B 3a00Te O CBOEil CTpaHe, COXpaHEHHH
YeJI0BEUECKON IIUBUIIU3ALINH;

— BOCIIUTAHHE IIOJIOKUTEIBHOIO OTHOUICHUS K TPYIy, Pa3BUTHE IMOTPEOHOCTH K TBOPUYECKOMY TPYAY,
BOCIIMTAHHUC COITUAJIBHO 3HAYUMOM HCJICYCTPEMIICHHOCTU U OTBETCTBECHHOCTHU B ACJIOBBIX OTHOLICHUAX

— o0ecrieyeHUe pa3BUTHUSL JMYHOCTH M €€ COLMAIBHO-IICUXOJOTHYECKON TOANEPXKKH, (popMHUpoBaHHE
JIMYHOCTHBIX Ka4€CTB, HEOOXOIMUMBIX ISl 3(h(heKTHBHON PO ecCHOHATBHON AEATEIBHOCTH;

— BBIIBJIICHWE M TIOJAEPXKKa TANAHTIMBBIX OOydJaromuxcs, (HOPMHPOBAaHHWE OPraHU3ATOPCKUX HABBIKOB,
TBOPUYECKOTO MTOTEHIIMAJIA, BOBJIEUEHHE 00YJaIOIINXCS B IPOLIECCHl CAMOPA3BUTHUS M CaMOpean3alliHg;

— (opMHUpOBaHKE KYIBbTYPHI X 3TUKH MPO(ECCHOHAIEHOTO OOIIEHNS;

— BOCITUTAHHE BHYTPEHHEH MOTPEOHOCTH JIMYHOCTH B 3/10pOBOM 00pa3e JKU3HH, OTBETCTBEHHOT'O OTHOIICHHS
K IPUPOJHON U COUUOKYJIBTYpPHOU Cpene;

— TIOBBIIIICHHE YPOBHS KYJIBTYPbI 0€301MacHOTO TOBEACHHUS;

— Pa3BUTUC JIMYHOCTHBIX KAYECTB U YCTAHOBOK, COIMAJIbHBIX HABBIKOB U YITPABJICHYCCKUX CIIOCOOHOCTEH.

2 MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

2.1 TpeGoBaHusl K peABAPUTEIbHOI NOATOTOBKE 00y4al0LIerocst

1 | 3HaHus MKONBHOrO Kypca XMMHH, MATEMATHKH, (DH3HKH.

2.2 JIucuMnJMHbI M NPAKTUKH, 1JIs1 KOTOPbIX M3yYeHHe JAHHOW TUCHUIVINHBI
HEe00X0IMMO KaK MpeAlIecTBYIIIee

1 | 51.0.07 MaremMaTHka

2 | b1.0.11 dusnka

3 | 51.0.13 MareMaTHueCKO€ MOJEITUPOBAHNE CUCTEM U MPOLIECCOB
4 | b1.0.14 WuxeHepHas 3Konorus

5 | b1.0.27 ConpoTuBneHUEe MaTepUaIoB

6 | 51.0.37 CrpoutenbHas MEXaHHKa

7 | B3.01(JD) BeimosiHeHe BBITYCKHOHN KBaJIM(UKAIIMOHHON paboThI

3 IINTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI




Kon u HammeHoBa-
HHE KOMIIETEeHIHH

Koa n
HAHMEHOBaHHE
HHAMKATOPA
JOCTHKEHHS
KOMIIeTeHIINHN

IInannpyemMble pe3yJbTaThbl 00y4eHUSsI

OIIK-1

CrocobeH pemrath
HHXXECHEPHBIS
3a1a4u B
po¢eCCHOHATBHOM
JeSATEIEHOCTH C
UCIIONIb30BAaHUEM
METOJIOB
€CTECTBEHHBIX
HayK,
MaAaTEMaTUYCCKOI'O
aHaNN3a 1
MOJCITUPOBAHUS

OIIK-1.3 3naer
OCHOBHBIE ITOHATHS U
3aKOHBI XUMUH,
croco0eH 0OBICHATH
CYIIHOCTh
XAMHYECKUX
SIBJICHUHN 1
MIPOIIECCOB

3HaTh:

- OCHOBHBIE NIPEJICTABJICHUS O CTPOCHUU aTOMOB U MOJIEKYIT;
3aBHCHMOCTh XMMHYECKHUX CBOMCTB BEIIECTB 1 OCOOEHHOCTH MX
TIOBEJICHHUS B COOTBETCTBHH C COCTABOM H CTPOCHHUEM;

- OCHOBHBIC TIOHATHS ¥ 3aKOHBI XHMHH, 3aKOHOMEPHOCTH XUMHYECKUX
MTPOIIECCOB

Ymers:

- YCTaHABJIMBATh B3aUMOCBS3HM MEXIy CTPOCHHUEM BEIECTBA U €ro
XHUMHYECKHMH CBOMCTBAMH;

- IPeICKa3bIBaTh BO3MOXKHOCTD U HallPaBJICHUE NPOTEKAHUS
XMMHYECKHUX PEAKIH;

- OOBSICHATB CYIIHOCTh XUMHYECKUX SIBJICHUH W TIPOLIECCOB

Baapers:

- HaBBIKAMH PacyeTOB C MCIOJIb30BaHUEM OCHOBHBIX TIOHATHH U
3aKOHOB CTEXHOMETPUH, 3aKOHA JICHCTBYIOIINX MAacc;

- ciocobaMu ¥ opMaMu MPEACTABICHUS] XUMHYECKOH HH(POpMauH
(popMyIBHOIA, CIIOBECHOM, CHMBOJIBHOM);

- IpHUeMaMH BBIOOpa U3BECTHBIX METOOB H aJITOPUTMOB JUIS PeLICHHS
MOCTaBIICHHBIX 33124, 0OBSCHEHHUS CYIIHOCTH XUMHYCCKHX SBICHUH 1
MPOLECCOB MPUMEHUTENFHO K MOACIBHEIM XUMHYESCKUM CHCTEMaM,
CTPOUTEIBbHBIM, JKEIC3HOAOPOKHBIM M IPUPOAHBIM O0BEKTaM




4 CTPYKTYPA U COAEP KXAHUE JUCHUIIJINHBI

HaunmeHoBaHue pa3aesioB, TeM Ouunast gpopua 3aounast popma “Kox mmmkaropa
Kon # BHIOR PaGoTHI Cemectp Yacel Kype Yacel TOCTHKEHUA
Jlek | TlIp JIad CP Jlek Ip | Jla6 Cp KOMIIETEeH UM
Paznen 1. OcHoBHbIe 3akoHbI xXumMuu. [lepnoauyeckuii 1 1 OIIK-1.3
3ak0oH. CTpoeHHe U CBOICTBA BelleCTB, XHMUYECKHX
cucreM. XUMHYeCKasi CBA3b.
1.1 |OcHOBHBIC 3aKOHBI XUMHH. | a30BBIE 3aKOHBI 1 2 | 3 OIIK-1.3
1.2 |CrpoeHue aToMa U NEPUOINIECKUE CBOMCTBA HIIEMEHTOB. 1 2 1 2 2 OIIK-1.3
Ctpoenue BemectBa. [leproguyeckuii 3aK0H
1.3 |CTtpoeHne aToMa 1 MEpHOIMIECKUE CBOMCTBA AJIEMEHTOB. 1 4 1 2 1 OIIK-1.3
1.4 |DKBUBaJEHT U MOJISIpDHAsI Macca YKBHBAJICHTA 1 2 1 1 OIIK-1.3
1.5 |OcHOBHBIE XapaKTEPUCTUKH IEMEHTOB. Buabl 1 4 1 1 OIIK-1.3
XIMHUYECKOH CBS3H B PA3TUYHBIX THIIAX COCAMHCHIH.
Pa3zgea 2. OcHOBHbBIE CBOMCTBA PACTBOPOB 1 1 OIIK-1.3
2.1 |CmocoOsI BEIpaskeHUS KOHIICHTPAIIUU PACTBOPOB. 1 2 0,5 1 4 OIIK-1.3
KomnnuraTuBHbBIE CBOVICTBA PACTBOPOB.
2.2 |Teopus 3NEKTPOIUTUUECKON Auccouuanui. Bogopoanslii 1 2 0,5 1 2 4 OIIK-1.3
nokaszaresb. ['uaponans cosnen.
2.3 |IlpuroToBieHHe pacTBOPOB 33IlaHHON KOHIIEHTPALUU 1 2 0,5 1 3 OIIK-1.3
2.4 |OnpeneneHue >KeCTKOCTH BOJIBI 1 2 0,5 1 3 OIIK-1.3
2.5 |DnekTponuTudeckas aucconuanus. Peakiuu B pacTBopax 1 4 1 1 2 2 OIIK-1.3
JNEKTPOJIUTOB.
2.6 |XapakTepHCcTHKa Cpebl pacTBOPOB. [ naposn3 coel. 1 2 1 1 2 OIIK-1.3
Paznen 3. Xumuueckasi TepMOIMHAMMKA M KHHETHKA 1 1 OIIK-1.3
3.1 |DuTponus, sHeprusa I nb60ca, HanmpaBIeHHOCTh 1 2 1 1 2 6 OIIK-1.3
XUMHUUYECKHX MPOIECCOB. 3aKOHBI TEPMOJIMHAMUKH.
3.2 |DHepreTvka XUMHYECKHUX PEaAKITH. 1 4 1 2 6 OIIK-1.3
3.3 |Kunernka xumMmuueckux peakiuil. KatanuzaTopsl. 1 2 1 6 OIIK-1.3
XVUMHYECKOE PABHOBECHE M METOJIBI €TI0 CMEIICHHSI.
3.4 |CkopoCTh XUMHYECKHX PEAKIIHA. 1 2 1 OIIK-1.3
Pasnen 4. DuekTpoxumust 1 1 OIIK-1.3
4.1 |OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. 2 1 1 4 OIIK-1.3
4.2 |DNeKTpOXUMHUYECKHE MPOIIECCHI B TaIbBAHMYECKHUX 1 2 2 1 6 OIIK-1.3
aneMenTax. ['ampBaHUYeCKUE IIEMEHTHI, aKKYMYJISTOPHI,
HCI0JIb30BaHUE Ha JKEJIE3HOI0POKHOM TPaHCIOPTE.
4.3 |DQnekrponus. KatogHoe BOCCTaHOBIIEHUE U aHOAHOE 1 1 1 6 OIIK-1.3
OKHUCJIEHHE. DJIEKTPOJIN3 C AKTUBHBIM U MHEPTHBIM
aHozoM. 3akoHbl Papajes. Beixon no Toky. [Ipumenenue




HaumeHnoBaHue pa3aeiioB, TeEM

Ounas popma

3aouHnas ¢gopma

*Koa unaukatopa

Kon 1 BHOB PaGOTHI Cemectp Yacel Kype Yacel JOCTH/KEHUSI
Jlek | IIp JIa6 Cp Jlek IIp | Jlad Cp KOMIIETCeHIMH
INEKTPOJIH3A.
4.4 |OneKTpoXUMHUYECKHE POLECCH! B ralbBaHUUECKUX 1 4 1 OIIK-1.3
JJIeMEHTaxX MpU JIEKTPOJIU3E.
4.5 |Koppo3sus MeTaIoB U 3aIluTa OT KOPPO3HHU 1 4 1 OIIK-1.3
4.6 |TomnuBHBIe 311eMeHTH. BogopoaHas sHepreTuka. 1 4 1 6 OIIK-1.3
[Tpouecchl KOPPO3UH M METOJIbI OOPHOBI C KOPPO3UEH.
Pa3gen S. Oprannyeckasi XMMHsl 4 XMMHUS NI0JIMMEPOB 1 1 OIIK-1.3
5.1 |CpoiicTBa BaXHEHUIIINX KJIACCOB OPTaHUYECKUX 1 2 7 1 12 OIIK-1.3
COETMHEHHI, 0cOOEHHOCTH CTPOCHHUS U CBOICTBa
pacpocTpaHEHHBIX BHICOKOMOJIEKYJISIPHBIX COSANHEHUI.
BreimonHenue k/p Nel «O0mas u HeopraHuieckast XUMHUSD) 1 1 18 OIIK-1.3
Htoro 17 34 21 6 6 78
dopma MPOMEKYTOYHOUN aTTeCTAMH — SK3aMEH 1 36 18 OIIK-1.3




5 ®OH/Jl OHEHOYHbIX CPEACTB UIsSA TPOBEJEHUSA _
TEKYIEI'O KOHTPOJIAI YCIIEBAEMOCTH U ITPOME’KYTOYHOU
ATTECTAIIMHU OBYYAIOIIIMXCSA IO JUCHHUITJIMHE

DoHJ 0LIEHOYHBIX CpC€ACTB AJid NPOBCACHHUA TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU U HpOMe)KyTO‘IHOfI arreCcrauu

[0 JUCHUIUIMHE: OoQopMieH B Buiue npuiaokeHns Ne 1 k paboyell mporpaMme AWCLUMIUIMHBEI M pa3MeIICH B
ANEeKTPOHHOH mH(pOopMaIoHHO-00pazoBaTenbHoil cpene KplKT UpI'VIIC, moctymHoW oOydaromemycs depe3 ero
JINYHBIA KaOWHET

6 YHEBHO-METOJNYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHUE

JACIATITAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHOBHas JIUTEpaTypa

ABTODBI N30aTensCTBO Kos1-Bo ox3.
COCTAB I/IIJTCBII/I 3arnaBue r(f[ s aHHH’ B OuOnmnoTteke/
ALHSA 100% omait
6.1.1.1 [H.JIL. I'nuaka Oo6mas xumus [Teker] : yue6. nocobue it BY3os M : KHOPVYC, 84
2016
6.1.1.2 |H.B. KopoBun Oo6mas xumus [Teker] : yue6. ans BY3os M.: Axagemus, 133
2014
6.1.2. JlonoJiHUTEJIbHAS JJUTEPATYpPa
ABTOpBHI, 3arnaBue W3narenscTBo, Kon-Bo 3K3.
COCTaBUTEIIN roj,
6.1.2.1 |Py0OueBckas JI. A. Xumust [DnexTpoHHsIH pecypc] : Kypce nekiuit. —  |KpacHospek: 100% onmnaitn
http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO |[KpXKT

M=S&S21COLORTERMS=1&P21DBN=IBIS&I2

IDBN=IBIS_FULLTEXT&LNG=&Z21ID=Dmitr

oV14&S21FMT=briefHTML ft&USES21ALL=1

&S21ALL=%3C%2E%3E1%3D54%2F%D0%A0

%2082%2D243732%3C%2E%3E&FT PREFIX=
KT=&SEARCH_STRING=&S21STN=1&S21REF

=10&S21CNR=5&auto open=4

HpI'VIIC, 2013

6.1.3. YueOHO-MeTOANYeCKHE Pa3padoTKH (B T.4U. JJIsl CAMOCTOSITEIbHOH PadoThHI 00y4alIuxcs)

ABTODBI, 3arnaBue W3 naTenbCcTBO, Kon-Bo 3k3.
COCTaBUTEIH roJ
6.1.3.1 |PomanukoBa M. C. | XuMus [DneKTpOHHBIA pecypc] : METOAUYECKHE Kpacnosipck: 100% onnaiin
yKa3aHH K JEKIIMOHHBIM 3aHATUAM 1A cTyAeHToB |KplDKT

Bcex (hopM o0ydeHus crieranbHOCcTH 23.05.06
CTpOUTENHCTBO JKEJIE3HBIX I0POT, MOCTOB H
TPaHCIIOPTHBIX TOHHEJEH. -
http://irbis.krsk.irgups.ru/web/index.php?LNG=&C

21COM=2&I121DBN=IBIS&P21DBN=IBIS&Z211

D=1183543409558d2a813&Image file_name=%>5

CFul%5C3131%2Epdf&IMAGE_FILE_DOWNLO

AD=1

HpI'VIIC, 2021

6.1.3.2

Py6uerckas JI. A.

Xumust: 1a00paTOPHBIHN MPAKTUKYM [ DIEKTPOHHBIN
pecypc] : yaebHOe mocoOue At CTYASHTOB
MIEpBOTO Kypca TEXHHUYECKHUX CIIEIHAIBHOCTEH
OYHOH ¥ 3209HON opM 0OydeHus : B 2 4. U.1. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO

M=S&S21COLORTERMS=1&P21DBN=IBIS&I2

IDBN=IBIS_FULLTEXT&LNG=&Z21ID=Dmitr

oV14&S21FMT=briefHTML ft&USES21ALL=1

&S21ALL=%3C%2E%3E1%3D54%2F%D0%A0

%2082%2D330154%3C%2E%3E&FT_PREFIX=

KT=&SEARCH_STRING=&S21STN=1&S21REF

=10&S21CNR=5&auto open=4

Kpacuospek:
KpKT
UpI'VIIC, 2015

100% onmaiu

6.1.3.3

Py6uerckas JI. A.,
I'pauesa E. B.

Xumus: 1a00paTOPHBIA NPAKTUKYM [ DIEKTPOHHBIN
pecypc] : yueOHOE ocodue JuIsi CTyIeHTOB
MEPBOTO Kypca TEXHHYECKUX CIEINaTIbHOCTEH

OYHOH ¥ 3209HON (opM 0OydeHus : B 2 4. Y.2.. —

KpacHosipek:
KpHKT
UpI'VIIC, 2015

100% onmaiian
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&S21ALL=%3C%2E%3EI%3D54%2F%D0%A0
%2082%2D306272%3C%2E%3E&FT PREFIX=
KT=&SEARCH_STRING=&S21STN=1&S21REF
=10&S21CNR=5&auto open=4

6.1.34

PyGueBckas JLA., Xumust [ DIeKTPOHHBIN pecypc] : MHIUBUAyanbHbIe |KpacHOsIpCK: 100% onmaita
I'pauesa E.B. 3a/IaHAS K CAMOCTOSTENbHOMN padoTte s ctyneHToB|Kp KT

1 xypca Bcex crnenuanbHocTel ouHolt u 3aounoit  |[MpI'VIIC, 2015
dhopm 00yUeHHSI 1 METOTMIECKUE YKa3aHUS 110 X
BBIMOJTHEHUIO. —
http://irbis.krsk.irgups.ru/web_ft/index.php?C21CO
M=S&S21COLORTERMS=1&P21DBN=IBIS&I2
1DBN=IBIS_FULLTEXT&LNG=&Z21ID=Dmitr
oV14&S21FMT=briefHTML ft&USES21ALL=1
&S21ALL=%3C%2E%3E1%3D54%2F%D0%A0
%2082%2D982012%3C%2E%3E&FT PREFIX=
KT=&SEARCH_STRING=&S21STN=1&S21REF
=10&S21CNR=5&auto _open=4

6.2 Pecypcol mHGOPMAIIMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH « UHTEepHeT»

6.2.1

Onekrponnas oudauoreka KpKXTUpI VIIC : caitr. — Kpacnosipck. — URL: http://irbis.krsk.irgups.ru/ . —
PesxuM ocTyma: mociie aBTopu3aui. — TEKCT: DIEKTPOHHBIH.

6.2.2

DnekTponHas oudauoreka « Y ML XK/ T» : anekrponHo-0nbMnoTeyHas cucrema : caiit / ®I'BY 1O
«Y4eOHO-MEeTOANIECKHUH IICHTP 10 00pa30BaHUIO Ha JKEJIe3HOIOPOKHOM TpaHCHopTey. — Mockaa, 2013 —
— URL: http://umczdt.ru/books/. — Pexxum noctyna: no nonnucke. — TEKCT: 3J€KTPOHHBIN.

6.2.3

Znanium.com : 3JeKTPOHHO-O0nOMoTeuyHas cucrema : caiit / OO0 «3HAHUYM». — Mockasa. 2011 — 2020.
— URL: http://new.znanium.com . — PexxumM goctyna : mo nogamucke. — TeKCT: 2IeKTPOHHBIH.

6.2.4

O6pazoBarensHas miardopma FOpaiir : anekrponnas 6udnuoreka : caiit / OO0 «DneKTpoHHOE
m3narenbeTBo FOpaitt». — Mocksa. — URL: https://urait.ru/. — Pexxum moctyma: mo moanucke. — TeKcT:
9JIEKTPOHHBIN.

6.2.5

Jlasb : 3neKTpOHHO-0MOIHOTeYHas cucteMa : caiit / M3narensctBo Jlans. — Cankr-IletepOypr, 2011 — . —
URL: http://e.lanbook.com . — Pexxum noctyna : no noamucke. — TEKCT: 3IEKTPOHHBIH.

6.2.6

OBC «YHuBepcureTcKas OMOIHOTEeKa OHJIAWH : ANEeKTpoHHast Onbnmoteka : caiit / OO0 «dupexT-Mennay.
— Mockga, 2001 — . — URL: http://biblioclub.ru/ . — Pexxum nocrtyna: no noanucke. — TeKCT: 3JI€KTPOHHBIN.

6.2.7

HaumonanbHas a1ekTpoHHas 6ubimoTeka : gpenaepanbHblid MpoeKT : cailT / MunuctepctBo Kynstypsl PO. —
Mocksa, 2016 — .— URL: https://rusneb.ru/ . — Pexxum moctyma: mo noanucke. — TeKCT: SIeKTPOHHBIH.

6.2.8

Poccuiickue xenesnbie goporu : opunuanbheiii cadt / OAO «PXK». — Mocksa, 2003 — . — URL:
http://www.rzd.ru/. — TekcT: JIEKTPOHHBIH.

6.2.9

Kpacnosipckuii neHTp Hay4HO-TexHH4eckoil nHpopmanuu u 6udmmotex (KplITHTUB) : caiir. — KpacHospck.
— URL: http://denti.krw.rzd. — Pesxkxum moctyma : w3 TOKaJbHON CeTH By3a. — TEeKCT: JIIEKTPOHHBIH.

6.3 IlporpammHoe odecnieyeHne 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue

6.3.1.1

Microsoft Windows VistaBusinessRussian, aBropu3aiiuoHHbIi HoMep Jmnen3uara 64787976Z22S1011,
HoMep nuueH3un 44799789.

Microsoft Office Standard 2013 Russian OLP NL Academic Edition (mor Ne2 ot 29.05.2014 — 100
ymen3uit; gor Ne0319100020315000013-00 ot 07.12.2015 — 87 numeH3uit).

6.3.2 CnenuaaM3upoOBaHHOE IPOrpaMMHOe obecrieyeHue

6.3.2.1

| He npeaycmoTpero

6.3.3 UndopmanuoHHbie cIPABOYHbIE CUCTEMbI

6.3.3.1

| He npeaycmoTpero

6.411paBoBbIe H HOPMATHBHBIE IOKYMEHTBI

6.4.1

| He npenycmotpeHo

7 OMACAHUE MATEPHAJBLHO-TEXHUYECKOI BA3bI,
HEOBXOJIUMOIi AJ151 OCYIECTBJEHHUS YYEBHOI'O MPOLIECCA
MO JUCHUTLIMHE

Kopnyca A, JI, T, H KplKT HpI' YIIC naxonsrcs no aapecy r. KpacHosipck, ya. Hoas 3aps, 1. 2 1

VuebHbie ayauTopun Jid MOPOBEACHUA 3aHATHI JICKOMOHHOI'O THIIA, 3aHATHI CCMHHApCKOro Tuma,
BBITIOJHEHHNS KYPCOBBIX pa60T, T'PYHNIIOBBIX M MHAWBHUIAYAJIbHBIX KOHCYHLTaHHﬁ, TCKYIICTO0 KOHTPOJIA U
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MPOMEKYTOYHON aTTECTAllUH, YKOMIUICKTOBAHHBIC CICIHAAIN3UPOBAHHON MEOCIBI0 M TEXHUYCCKUMHU
cpenctBaMyd  oOydeHHUs (HOYTOYK, IIPOEKTOpP, OKpaH), CIyKallUMH JUIsl TIPEeACTaBIeHUS y4eOHOM
uHpOpManuu OoJNbIION ayauropuu. JlJis MpPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA MUMCIOTCA yd4eOHO-
HATJTHBIC TIOCOOMs (PE3CHTAIINN).

3 Jlexumonnas aymauropus JI-409, KpacHosipck, ya. Hosas 3aps a1.2H1.

[MomemeHnss a7 CcaMOCTOSITENbHOW pabOTHl OOYYAIOMIMXCS OCHAIICHB KOMIBIOTEPHOH TEXHUKOIA,
MTOIKITFOYEHHON K MH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHON ceTH «VHTepHeT», n 0obecnedeHsl JOCTYIIOM
B DJIEKTPOHHYIO HH(OpMaIOHHO-00pa3zoBarenbHyto cpexy KpVKT UpI'YIIC.

4 [TomemieHns 7151 CAMOCTOATENBHOM PaOOTHI 00YUJArOIINXCS:
— YATAJIBHBIN 3a)1 ONOJIMOTEKH;
— KomnbloTepHble knacchl JI-203, JI-214, JI-410, T-5,T-46.
5 [MomenieHue st XpaHSHUs M MPOMOUIIAKTUICCKOTO 00CTyKHBaHUs yueOHOro obopynoBanust A-307.

8§ METOANYECKHUE YKA3AHUSA JJIAA OBYYAIOIUXCA
11O OCBOEHU IO M CIIAIIJIMHBI

Bun yuebHoit
ESITEILHOCTH

Opranuzanus yueOHOH e TeNbHOCTH 00y4aromerocs

Jlekums

Jlexuust (ot naruHckoro «lection» — yTeHHE) — BWJA AyAUTOPHBIX Y4YeOHBIX 3aHSTHH.
Jlexnus: 3axyiaplBacT OCHOBBI HAyUYHBIX 3HAHUI B CUCTEMAaTU3UPOBAHHOM, NOCIENOBATEIbHOM,
000011IeHHON (hOpME; PACKPBIBACT COCTOSIHME W TICPCIEKTUBBI PA3BUTHS COOTBETCTBYIOIICH
001acTH HayKH M TEXHHKH, KOHIEHTPHUPYET BHHUMaHHE OOYyYarolIuXcsi Ha Haubojiee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYJIMPYET O3HABATEIbHYIO0 aKTUBHOCTh 00YUYaIOIIIUXCSL.

Bo Bpems NEKIMOHHBIX 3aHATHH OOYyYalOmMHCS MOJDKEH YMETh CKOHIIGHTPHPOBATH
BHUMAaHHE Ha HM3Yy4aeMbIX NpoOJIeMax M BKIIOYHTH B PabOTy BCE BHIBI IAMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JABHTraTeNbHY0. JIJIs1 3TOr0 BeCh Marepua, U3JIaraeMblil IIperoiaBaTeieMm,
o0ydJaromeMycsi HEOOXOIMMO KOHCIIEKTHPOBaTh. B KOHCIEKT PEKOMEHIYeTCsl BBIIUCHIBATH
ornpezeneHust, OpMyIMPOBKU U JIOKa3aTeIbCTBA TeopeM, GopMyisl U T.I. Ha mossx KoHCIekTa
ClJIe/IyeT IIOMEYaTh BOIPOCHI, BBIIEJICHHbIE 00YYaIOIUMCS /IS KOHCYJIBTAIMHU C [TPENOAaBaTeeM.
BeiBoztbl, mosyueHHble B BUAe (OpPMYN, pPEKOMEHIYeTCs B KOHCIIEKTE MOAYEPKUBATH WM
00BOIUTH paMKOH, YTOOBI Jyyllle 3alOMHUHAIHCH. 1l0Ne€3HO COCTaBUTH KpaTKUM CHpPaBOUYHUK,
COJIepIKaIMi OIpeAeIeHHs BKHEHIINX MOHATHH M HauOoJee 4yacTo ynorpedisieMble GOpMyIIbl
JucuuILInHbl. K Kakmoit nekuuu cienyeT pa3oOpaTh Marepuall mpenplaymei Jiekiuu. V3yyas
MaTepHal Mo y4yeOHUKY WM KOHCIEKTY JISKIHil, clIeqyeT MepexoauTh K CIeayIoleMy BOIpocy
TOJBKO B TOM CIIy4ae, KOTJla XOpOIIO YCBOCH mNpeapltymmii Bompoc. Ilpu atom HeoOxoammo
BOCIIPOM3BOJIUTH Ha Oymare Bce pacCcyXIEHUsI, Kak HMEIOLINecs] B yYeOHUKE WIIN KOHCIIEKTE, TaK
W TPOIYIICHHBIE B CHIIy MX NMPOCTOTHL. Ps BONPOCOB NUCHMIUIMHBI MOXKET OBITh BBIHECEH Ha
caMocTosATeNbHOE M3ydeHue. Takoe 3ajaHue TpeOyeT ONepaTHBHOTO BHIMOJIHEHUS. B KOHCIEKTe
JEeKIuii HEoOXOJUMO OCTaBHTh MECTO ISl OCBEUICHUs YIOMSHYTBIX BOMpOcOB. OOGO03HAYUTH
BOIIPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIA BBI3BIBAET TPYJHOCTH, IOMETUTh U MONBITATHCS HAUTH
OTBET B pEKOMEHAyeMoi mnureparype. Ecmm caMmocTosiTenbHO He yaaercs pazobparbes B
Mmarepuajie, TO HeoOXoAuMo CQOPMYJIHMpOBaTh BONPOC M 33/aTh MpENojAaBaTel0 Ha
KOHCYJIBTAIMH, Ha IPAKTHYECKOM 3aHATHH

JlabopaTopHsie
3aHATHS

Ienbro 1ab0paTOPHBIX 3aHATHI BBICTYIIAET O0CCIICUCHUE MOHUMAHUS TCOPETHISCKOT0 MaTepHaa
y4eOHOT0 Kypca M ero BKIIOYEHHE B CHCTEMY 3HaHUH CTYAEHTOB, (HOPMHPOBaHHUE
OHepaHHOHaHLHOﬁ KOMITOHEHTBI TOTOBHOCTHU CHIENUAJINCTA, PA3BUTUEC PA3JIMYHBIX COCTABJIAIOIINX
ero npodeccroHalbHOIT KoMrieTeHTHOCTH. OCHOBO J1A0OPATOPHOTO MPAKTHKYMa BHICTYAIOT
THUIIOBBIE 33]]a4M, KOTOPbIE JOJDKEH YMETh PElIaTh CHENHAICT B CBOEH NMPOQecCHOHATbHON
JIeSTEILHOCTH.

[IpoBenenue nabopaTopHON PabOTHI C ETBI0 OCMBICIICHHS HOBOTO Y4eOHOTO MaTepualia BKII0YaeT
B ce0sl CIICAYIOIIHE 3TAlIb:

- MOCTaHOBKY TEMBI 3aHATHH U ONpeAeTICHHE IIeTH JabopaTopHOil paboTEI;

- ompeJieTIieHUe NOoPSI/IKa MPOBEICHUS Ja00paTOPHOU pabOThI UITH OT/EIbHBIX €€ ATAIIOB;

- HETIOCPEICTBEHHOE BBITIOJIHEHNE J1a0OPaTOPHOM pabOTHI CTYAEHTAMH U KOHTPOJIb TIPEToJaBaTels
3a XOJIOM 3aHATHN U COOJIIOJCHUEM TEXHUKH OS30MMaCHOCTH;

- OJIBEJICHUE UTOTOB JIA00PaTOPHOK paboThl 1 (OPMYITUPOBAHHE OCHOBHBIX BBIBOJIOB;

- 3aImuTa 1a00paToOpHOil paboTHI.

Ha TIEPBOM 3aHATHUU MPETIOAABATEIb 3HAKOMUT CTYJICHTOB C O6HII/IMI/I IpaBuJIaMA pa6OTI:.I B
nmabopaTopuy / KOMIIBIOTEPHOM KJIacce, TEXHUKOW O€30MaCHOCTH M CTPYKTYPOoi 0hopMIIeHHUS
71a00paTOpHON pabOTHL. 3HAKOMHT CTYJEHTa C MPOLEAY PO 3aIUTHl pPaboThl, OOpamaeT BHUMaHUE
CTy/IeHTa Ha TO, 4To oopmileHHasi paboTa JOJDKHA 3aBepIIaThesi HOPMHUPOBAHUEM
6nbarorpaMuecKoro CIucKa.




CamocrosTenpHas
pabora

OOyuyeHne N0 IUCLUIUIMHE MpPEAyCMaTPHBAaeT aKTHBHYIO CaMOCTOSTENbHYIO paloTy
oOyuatomerocs. Ha camocrositensHylo paboTy orBoxutcs 21 waca(oB) mo ouHOW (opme
o0ydenust 1 78 yacoB 1o 3a04HOH Gopme oOyueHus. B pasnene 4 paboueit nporpaMMbl, KOTOPBIH
HasbiBaeTcst «CTPyKTypa M COJEp)KaHWE NUCLUILIMHBD), BCE Yachl CaMOCTOSTEIBHOH paboThI
pacmucaHbl 0 TeMaM W BOIIpOCaM, a TaKKe yKa3aHa HeoOXoiuMmas ydyeOHas JuTeparypa:
oOyyarommuiics n3ydaeT ydeOHbBI MaTepuan, pa3OupaeT NPHMEphl M pellaeT pa3sHOYPOBHEBBIC
3aJaddl B paMKax BBINOJHEHHWA KaKk OONIMX [JOMAIIHUX 3aJaHui, TaKk M WHIUBHIYAJIbHBIX
nmomarmaux 3afgannit (UA3). IIpu BBRIIOTHEHWM MOMAIIHHUX 3aJaHUHA OOYyYaromeMycs CIexyeT
o0paTuThCA K 3a7adaM, PEIICHHBIM Ha MPEIBIAYIINX IPAaKTHUECKUX 3aHATHAX, DPEIICHHBIM
JOMaImIHUM paboTaMm, a Takke K IpuUMepaM, HPUBOAMMBIM JekTopoM. Ecmm storo Oyner
HEJOCTATOYHO ISl BBINOJHEHHS BCEH pabOTBI MOXKHO JIONOJHHUTEIHHO BOCIHOJIB30BAaTHCS
y4eOHBIMH TTOCOOMSIMH, IPUBEICHHBIMHA B paszene 6.1 «YuebHas mutepaTtypa». Ecmu, HecMoTps
Ha W3y4YCHHBIH MaTepHuaj, 3aJaHue BBHINOJHWUTh HE YIAeTcs, TO B 00S3aTEILHOM IOPSIKE
HEO0OX0AMMO MOCETUTh KOHCYJIBTALUIO TPETIoIaBaTelis, BeIyIero MPaKTHYECKUe 3aHTUS, W/ U
KOHCYJIBTAIIUIO JIEKTOpa.

W13 noymkHBI OBITH BBIMOJIHEHBI OOYYalOIIMMCS B YCTAHOBJICHHBIC IIPENOJaBaTelieM CPOKH B
COOTBETCTBMM ¢ TpeboBaHmsiMH K odopmienuto KP (TexcroBoit m rpaduyeckoil uacreii),
copmynupoBanHbiM B [lonoxenun «TpeboBaHuS K OGOPMIIEHHIO TEKCTOBOH M TpadmuuecKoi
JoKyMeHTaru. HopMOKOHTPOIIbY.

Ooyuarommiicst 04HOM (popMbl 00yUeHHs BBINOJIHSCT:

I cemectp

N3 Ne 1 «DOuHepretmka XMMHMYECKHX peakUMid». 3aJaHus pa3MEUIeHbl B 3JIEKTPOHHOH
uHpopMannoHHO-00pazoBaTensHON cpeae UpI VIIC, moctymHoi oOydaromemycs depes3 ero
JUYHBIA  KaOMHET/B y4eOHO-METOAMYecKOM mocoboun «VHauBuayadbHbIE 3aJaHus  AJs
CTYJCHTOBY.

U3 Ne 2 «KuHeTHKa XHMMHUYECKUX peakuui». 3agaHus pa3MelleHbl B JIIEKTPOHHOM
uHpopMannoHHo-00pazoBaTenpHON cpeae UpI'VIIC, moctymHoi oOydaromieMycs uepe3 ero
JUYHBIA  KaOMHET/B y4eOHO-METOAMYecKOM mocoboun «VHauBuayadbHBIE 3aJaHus  AJs
CTYJICHTOBY.

NA3 Ne 3 «["ampBaHUYECKHHA AIIEMEHTY». 3aJaHus Pa3MEUICHEI B AJIEKTPOHHON WH(POPMAIIMOHHO-
obpazoBatensHOU cpere Mpl VIIC, moctymHO# obydaromemycsl depe3 ero JIHMYHBIH KaOWHEeT/B
yueOHO-MeTouIecKoM ocoonu «HAuBUAyanbHbIE 3alaHNs U CTYICHTOBY.

Oodyuarwmemycs 3204H0i GopmMbl 00ydeHUsI.

OOy4atommiicss 3a09HON (OpMBI O0O0ydeHHs BHIMONHSAET 1 KoHTpoibHyI0 pabory (KP). Homep
BapuaHTa KOHTPOJBHOW pabOTBI COOTBETCTBYET [IBYM IOCIECTHUM IH(paM yd4eOHOro HOMEpa
(urndpa) obOyuaromerocsi. KonTposbHast paboTa IODKHBI OBITH BBIIIOJHEHBI OOYYarOIIUMCS B
YCTaHOBIICHHBIE IIPEIojaBaTelieM CPOKH B COOTBETCTBHM C TpeOoBaHHSIMHU K odopmienuto KP
(TexcToBOM W rpaduueckol wacteil), chopmynupoBaHHbiM B Ilonoxxenun «TpeGoBaHus K
0(OPMIICHHIO TEKCTOBOU U rpa)uuecKoi qoKkyMeHTaliu. HOPMOKOHTPOIbY .

Ilepen BBHIMOJTHEHWEM KOHTPOJBHOH paboThl  OOydYaromUics JODKEH U3YyYHUThb
TEOPETHYECKNH MaTepuan W pa3o0paTh pEIICHHWs THIOBBIX 3ajad, KOTOphIe IPUBOIATCA B
nocobusx. PaboTy HE0OXOANMO BBINOJHATE AKKypaTHO, JIOOBIMH YEpHHJIAMH, KPOME KPACHBIX
Wi oGOpMIIATh B 3JEKTPOHHOM BHJE. [IpH BBINONHEHHH pabOTHl 0053aTEIBHO JOJDKHBI OBITh
MOAPOOHBIE BHIYMCICHHS M YETKHE MOSCHEHUS K pelIeHuIo 3a1ad. Pemenne 3amad HeoOXoanMo
NPUBOANTH B TOHM K€ MOCIIEAOBATEILHOCTH, B KAKOW OHH JJaHBI B 3aJJaHAU C COOTBETCTBYIOIIUM
HOMEPOM, YCIIOBHE 3aJjauH JJOJDKHO OBITh IOJHOCTBIO TMEPENHCAHO TIepe]] ee pemeHneM. Pemenne
KaXJI0H 3aJ]auil TOJDKHO 3aKaHYMBATHCS CIIOBOM «OTBET», €CJIM 33/1a4a €ro NMpeyCMaTpUBaeT.

Komruieke y4eOHO-METOIMYECKHX MaTepUalioB 10 BCEM BHIaM Y4EeOHOW JIEsTENbHOCTH, NMPELyCMOTPEHHBIM pabodeit
MIPOrpaMMOil TUCHHUIUIMHBI, pa3MeIlleH B AIEeKTPOHHOH MH(pOopMaIoHHO-00pa3zoBaTenbHoit cpene KpVKT UpI VIIC,
JOCTYIHOW ~ oOydarolieMycsi uepe3 ero JIMYHbIA KaOuHer U OnekrpoHHyto Oubmuorexy (Db KpWXKT

WpIl'YIIC)http://irbis.krsk.irgups.ru.
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Ipuaoxenue 1 k paGoyeil mporpamMmme Mo JUCHMUILIIMHE
b1.0.21 Xumus

POH/JI OHEHOYHBIX CPEACTB
JJIA IPOBEAeHNU TEKYLIero KOHTPOJIA yCIeBaeMOCTH

U IPOMEKYTOYHOM aTTECTANMHU IO JUCIHHUIJINHE
b1.0.21 Xumus



1. O0mue moJ1o:KeHus

®onx  oneHouHblx cpeacTB  (DPOC) sBiaseTcs COCTAaBHOM YacThl0 HOPMATHBHO-
METOAMYECKOTO  OOECIeUeHHs] CHUCTEMbl OLEHKM KadyecTBa OCBOCHHSA  OOYYaIOIIMMUCS
00pa3oBaTebHOI MPOrpaMMBl.

@OoHA OIEHOYHBIX CPEACTB IMpeJHAa3HAueH JUIs HWCIOJb30BAHUSA  OOYYAIOIIUMHUCH,
IpenojaBaTeNsiMy, aJMUHUCTpalMel YHUBEPCUTETa, a TaKKe CTOPOHHHMH 00pa3oBaTEIbHBIMU
OpraHu3alsIMH JUIsS OLIEHMBAHMA KadecTBA OCBOCHHUS OOpa30BAaTENbHOW MPOTPaMMBbl M YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUHN Y 00y4atOIInuXCsl.

3apauamu OOC ABISAIOTCS:

— OLIEHKA TOCTHKEHHUI 00yYarommXxcsl B IPOLECce U3yUeHUs AUCHUTIINHBL;

— ofecnieueHHe  COOTBETCTBHSI  PE3yJlbTaTOB  OOy4YeHHs  3ajayaM  Oyaymiei
npoecCHOHANBHOM AESITETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJUIMOHHBIX M BHEIpPEHUE
WHHOBAIIMOHHBIX METOJIOB 00YUYCHHsI B 00pa30BaTEIbHBIN MPOIIeCC;

— CaMOIO/ITOTOBKA U CAMOKOHTPOJIb 00YUaIOLIUXCs B MIPoLiecce 00yUYeHUsI.

@OoH/ OIEHOYHBIX CPEACTB c(hOpMHUPOBAH HA OCHOBE KITFOYEBBIX NMPHHIIUIIOB OICHUBAHUS:
BAJIIMTHOCTH, HAJIEKHOCTh, 00BEKTHBHOCTbD, 3PPEKTHBHOCTD.

Jns oueHku YpoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIUI HCIOIB3YETCS TPEeXypOBHEBas
cucrema:

— MHUHHUMAJIBHBI ypOBEHb OCBOCHHS, O0Os3aTENbHBIM [UIsI BCEeX OOyYarommxcs IO
3aBEpIICHUIO OCBOEHHUS 00pa30BaTENbHOM NPOTrPaMMBI; JaeT oOIiee MPEeACTaBICHHE O BHUJE
JESTEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHHPOBAHUS OOBEKTOB MpodecCHOHATBHON
NEeSITeTbHOCTH, METO/IOB M aJITOPUTMOB PELICHHUS MPAKTUICCKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOEHHUS, IPEBBIIICHHE MHHHUMAJIbHBIX  XapaKTEPUCTUK
c()OPMUPOBAHHOCTH  KOMIICTCHIIMH; IIO3BOJIICT pEIIaTh THUIOBBIE  3a7add, NPUHUMATH
npodeccuoHaNbHbIE W YIPABJICHYECKUE PEIICHHsS [0 HM3BECTHBIM aIrOpUTMaM, MpaBWIaM U
METOTUKAM;

— BBICOKUH YPOBEHb OCBOCHHS, MAaKCHMaJIbHO BO3MOXKHAas BBIPAKEHHOCTh XapaKTEPHUCTUK
KOMITETEHIIHIA; MTPE/IIoJIaraeT rOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a4H MTOBBIIIEHHON CI0KHOCTH,
HETHUIIOBBIE 3aJaud, MPUHUMATh NMPO(ecCHOHANbHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBUAX
HETIOJTHOM  OTNPENIeNICHHOCTH, TPW  HEJAOCTaTOYHOM  JIOKyMEHTAJFHOM, HOPMAaTHBHOM U
METOAMYECKOM O00ECTIEYEHHH.

2. IlepeyeHb KOMIETEHIUI ¢ YKa3aHUEM 3TANOB UX GOPMHUPOBAHMS.
IHoka3aTen OLleHUBAHUSA KOMIIETEHI U, KpUTEPHH OLICHKHU

JucuuninuHa « XUMUs» y4acTByeT B OPMUPOBAHUM KOMIIETEHIINH:
OIIK-1. CnocobeH pemaTe MHXEHEpHbIE 3a7auyd B MPOQPECCHOHATbHON HEATENbHOCTH C

HCIIOJIb30BAHUEM METOA0B €CTCCTBCHHBIX HAYK, MATCMATHYCCKOI'0 aHajin3a U MOJCIIMPOBAaHUA.

IIporpaMmMa KOHTPOJILHO-0LIEHOUYHBIX MeponpusATHIi — ouHasi popma o0yueHust

HaumeHnosa
HHE Kon
KOHTPOJIBHO HHIHUKaTOpa HaumenoBanue
P OOBEKT KOHTPOJIS A p
Ne | Hepnens - JIOCTHIKCHUSI OLICHOYHOTO CPeJICTBA
(ToHsITHE/TeM/pa3ie U T./. JUCIUILTHHBI) *
OIIEHOYHOTO KOMIIETCHIIN (dopma mpoBepeHUST*)
MEpPOTIPHUSTH "
st
1 cemectp
1 1 Texymmii Tema 1.1: OcHOBHBIE 3aKOHBI XUMHUH. ["a30BbIE OIIK-1.3
KOHTPOJIb 3aKOHbI
. Tema 1.2: CtpoeHue aToMa U EpUOIUYECKHE
Texymuit f TP puoz Komnoxsuym (ycTHO)
2 1 cBOcTBa 311eMeHTOB. CTpPOEHHE BEIECTBA. OIIK-1.3
KOHTpOIIB IleproanyecKuii 3aK0H
3 2 Texymuii Temal.4: DKBUBAJICHT M MOJIpHAs Macca OIIK-1.3 | Otuer no 1a60paTOpPHBIM




KOHTPOJIb 9KBHBAJICHTA paboram (IIMCHMEHHO)
Texymuii Tema 1.5: OCHOBHEIB XapaKTEPUCTHKH 3JIEMEHTOB. PasHoypoBHEBbIE 331aUU U
4 3 BuIbI XUMHYECKO CBS3HM B PA3INYHBIX THIIAX OIIK-1.3 | zamanus
KOHTPOJb COE/IHEeHHIA. M3)
Texymuii Tema 2.1: CriocoOBI BRIpaKEHUsI FOHueHTpauI/II/I PazHoypoBHEBBIE 3a1auu U
5 4 KOHTpOIE pactBopoB. KommuraTuBHbIE CBOHCTBA PACTBOPOB. OIIK-1.3 | zamanus
(M]13)
Tekyrwmit Tema 2.2: Teopus 3J'IeKTp0J'£I/ITI/I‘1IeCKOI71 3aura 1a60paTOpHOIL
6 5 JHCccolManiy. BomopoIHbIil OKas3aTels. OIIK-1.3
KOHTPOJIb I — paboTsI (ycTHO)
7 6 Texymuit Tewma 2.3: [IpurorosneHue pacTBOPOB 331aHHOM OIK-13 Ortuyer no 1ab0paTOPHBIM
KOHTPOJIb KOHLCHTpALUH ) paboram (IIMCHMEHHO)
Tema 2.4: OnpeneneHue >KeCTKOCTH BObI OIIK-1.3 | 3amura mabopaTopHOit
g 7 Texymmii paboTs! (yCTHO)
KOHTpOJIb Ortyer 1o 71a60paTOPHBIM
paboram (ITMCHbMEHHO)
Tema 2.5: DeKTpoNIUTHYECKAS JUCCOLAALINSL. OIIK-1.3 3amura 1abopaTopHOU
9 g Texymmii Peaxiuy B pacTBOpax SIEKTPOJIUTOB. paGoThI (YCTHO)
KOHTpOJIb Ortyer 1o 1a60paTOPHEIM
paboTtaM (MMCbMEHHO)
Tema 2.6: XapakTepucTHKa CPEIbl PACTBOPOB. OIIK-1.3 3amuTa 1ab0paTopHOH
10 9 Texymmii | I'naposnus coseid. paboThl (YCTHO)
KOHTPOJIb OtueT o 1abopaTOpPHEIM
paboTtam (MMCbMEHHO)
Tema 3.2: DHepreTHka XMMHYECKUX PEaKIUi. 3ammTa 1a60paTopHOH
1 10 Texymmii OITK-13 paboTsI (ycTHO)
KOHTPOJIb OtueT o 1abopaTOpHEIM
paboTam (MUCbMEHHO)
Tema 3.3: KuHeTHKa XUMHYECKUX PEAKIIHi. 3amuTa 1a60paToOpHOA
12 1 Texymuii Karanuszaropsl. XuMuueckoe paBHOBECHE U OITK-1.3 paboTsl (YCTHO)
KOHTpOJip | MCTOABI Cr0 CMCIICHHS. ’ Oruer 1o 1abopaToPHBIM
paboTtam (MUCEMEHHO)
Tema 3.4: CKOpOCTh XMMHUYECKUX PEAKIHH. 3amuTa 1ab0paTopHOA
13 12 Texymmii OIK-13 paboThI (YCTHO)
KOHTPOJIb OtueT o 1abopaTOpPHEIM
paboTaM (IIMCHMEHHO)
Texymuit Tema 4.1: OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE Pa3HOypoBHEBbIE 331241 U
14 13 KOHTDOIE peakiuu. OIlK-1.3 ?;Iz[;[lg;/m
Tewma 4.2: DneKTpOXUMHYECKUE MTPOLECCH B
Texymmii ralbBaHIMYECKHX IeMeHTax. [ albBaHHIeCKHe
15 14 KOH”i/‘pOJ'IL 9JIEMEHTBI, aKKyMYJIITOPbI, HCIOIb30BaHUE Ha OIK-1.3 | Komnoxsuym (ycTHo)
XKEJIE3HOOPOIKHOM TPAHCIIOPTE.
Texymmii | Tema 4.3: Dnekrponus. Karonnoe BoccranoBeHue OIK-1.3 | pasn OYPOBHEBbIE 3a1a4H 1
16 15 KOHTPONIp | ¥ @HOJIHOE OKUCICHHE. DIEKTPOIIH3 C AKTHBHBIM U sanaHms
WHEPTHBIM aHoI0M. 3akoHHEI Dapazes. Berxox o
TOKY. [IprMeHeHue DIEeKTPOoIH3a. (u13)
Texymuit | Tema 4.5: Koppo3us MeTanos u 3amura OT OIIK-1.3 | Pa3HOypOBHEBEIC 3329l 1
17 16 KOHTpOJIb | KOppO3un 3aJaHusA
W)
Pazpensr:
1 OcHoBHbIe 3aK0HBI XUMUH. [leproamaeckuit
ITpoMeEKYT | 3akon. CTpoeHHe 1 CBOJCTBA BEIIECTB, Tectuposanue
18 18-20 OYHasA XUMHYECKUX CHSTCM. XuMHUIecKas CBS3b. OIIK-1.3 (KOMTIBIOTEPHBIE
aTTecTanus 2 CocTraB ¥ CBOWCTBa PacTBOPOB. TCXHOJ’IOFI/II/I)
—ax3ameH | 3 XuMHYecKas TEPMOJMHAMHKA M KHHETHKA Cobecenosanue (yCTHO)
4 DIEeKTpOXUMUS
5 OpraHudeckasi XUMHSL H XUMHSL IOJIIMEPOB

*M®opma MPOBEACHUS KOHTPOIHHO-OIIEHOYHOTO MEPOTIPUITHS
TEXHOJIOTHUH.

. YCTHO, IMCbMCHHO, KOMITBIOTCPHBIC

[IporpaMmMa KOHTPOJIbHO-0LIEHOYHBIX MEePONPUATHII — 3a04HasA (popMa 00yUeHHs

I Ne I Henens I HaumeHnoBanue I

OOBEKT KOHTPOJIS

Kopg,

HaumenoBanue




KOHTPOJIBHO- (monsiTHE/TEM/pa3nen u T.1. HUHAUKATOP OLIEHOYHOT'O CPeACTBa
OLIEHOYHOT0 JMCIUTITHHBI) a (popma mpoBeneHns*)
MEpONPUATHS JOCTIDKEH
nst
KOMIIETEHI]
uu
1 cemecTp
3amura 1abopaTopHOU
1 18 Texymmii Tema: CtpoeHue atoma u OIMK-13 paboTsI (ycTHO)
KOHTPOIIb MIEPHOANIECKUE CBOHCTBA SJIEMEHTOB. OTuer 1o 1abopaTopHEIM
paboTtam (TMCEMEHHO)
Texymuii Tema: DnexTpomuTHIeCcKast 3aH§;T61::IG(O}iiT§5HOH
2 18 mucconmanys. Peakiim B pacTBopax OIIK-1.3
KOHTPOJIb OT4ert 1o 1abopaTOpPHBIM
JJIEKTPOJIUTOB.
paboTtam (TMCEMEHHO)
3amuta 1a60paTopHOH
3 18 Texyumii Tema: DHepreTuxa XMMHUYECKHX OIK-13 paboTs! (yCcTHO)
KOHTPOJIb peaxIui. ' Otyer 1o 1ab0paTOpPHEIM
paboTaM (IIMCHMEHHO)
Pasnensr:
1 OcHOBHBIE TOHATHS ¥ 3aKOHBI XUMUHU
2 DHepreTuka XMMUYECKHUX MPOLECCOB.
3 TlonsiTHE O CTENEHU OKHUCICHUS
3JIEMEHTOB B COEANHECHUSX
4 1935 Texymumii 4 CpoiicTBa Ba)KHEUIINX KJIACCOB OIK-1.3 KontponsHas pabora
KOHTPOJIIb OPTaHWYECKUX COCITMHEHHH, (McBMEHHO)
0COOCHHOCTH CTPOCHHUS M CBOHCTBA
pacIpocTpaHEHHBIX
BBICOKOMOJIEKYJIAPHBIX COCUHEHUH
5 Posnb XuMuu B OXpaHe OKPYXKaroIeH
cpensl
Pasznensr:
1 OcHOBHBIE 3aKOHBI XMMHUU.
[lepuoanueckuii 3axkoH. CTpoeHue u
H CBOICTBa BCIICCTB, XUMHYCCKUX CHCTEM. TeCTI/IpOBaHI/Ie
POMEXKYTOUHAA | Xumuueckas CBzI3I>. (KOMTIBIOTEPHBIE
5 35 aTTecTranus — 2 CocTaB ¥ CBOMCTBA PacTBOPOB. OIIK-1.3
3K3aMeH 3 XuMmudeckasi TEpMOTUHAMUKA U TeXHOHOFHH)
KHHETHKA CobecenoBanue (yCTHO)
4 DReKTpOXUMUs
5 Oprannueckas XUMHS U XUMUS
HOJIMMEPOB

*CDopMa MPOBCACHUA KOHTPOJIbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOI'UH.

Onucanue nokasarejed 1 KpuTepueB OLlCHUBAHMS KOMIIETEHIM i
HA Pa3JIMYHbIX 3Tanax ux gopmupoBanus. Onucanue MIKAJ OLEHUBAHUS

Kontponp kauecTBa OCBOCHHS MUCHMIUIMHBI/TIPOXOXKICHUSI TPAKTUKH BKJIIOYAET B ceOs
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTM U MNPOMEXKYTOYHYIO aTTeCTalMio. TeKylmuid KOHTPOJIb
YCIIEBAEMOCTH M MPOMEKYTOUHAS aTTECTAIMsI O0YUYaIOIIUXCSl MPOBOASATCS B IENSAX YCTAaHOBIICHUS
COOTBETCTBUSl  JIOCTIDKEHUH  OOydarolmuxcs TMOJTamHbIM  TpeOOBaHHMSIM  00pa3oBaTeIbHOMN
MIPOTrpamMMBbI K pe3yJibTaTaM 00ydeHus U (PopMUPOBAHUS KOMITCTCHITUM.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUW, HABBIKOB OOYYaIOIIUXCSA. 3ajada TEKYIIEro KOHTPOJSI — OMEpPaTHBHOE U PETYJIIpHOE
yOpaBlieHHE yueOHOW JeATENbHOCThIO OOYyYalOIIUXCS HAa OCHOBE OOpaTHOW CBS3H W
KOPPEKTUPOBKH. Pe3ybTaThl OIIEHUBAHUS YYUTHIBAIOTCS B BUJE CPEAHEN OLICHKH MPHU MPOBEICHUN
MIPOMEXYTOUYHOM aTTECTALIUH.

Jlnst  olleHWBaAHUS PE3yNHTATOB OOYUYEHHsI HCIONB3YETCS 4YeThIpeXOallbHas —IIKasa:
COTJIIMYHOY, «XOPOIIOY», «YJOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEILHO» U BYXOalibHas IIKaa:
«3a4TEHO», «HE 3aUTCHO.



[lepedyeHb OIEHOYHBIX CPEACTB,

HCIIOJIB3YEMBIX IJI1 OLCHHUBAHUSA KOMIICTCHIIUA Ha

Pa3IMYHBIX dTanax ux GOpPMUPOBAHUS, a TAK)XKE KpaTKasi XapaKTEPUCTHKA 3TUX CPEJICTB MPUBEICHBI

B Ta0IHUILE.
HaumeHnoBanue [IpencraBnenue
Ne OLICHOYHOI'O Kpatkas xapakTepucTHKa OLIEHOUYHOTO CPEICTBA OILICHOYHOI'O
cpencTBa cpeactea B POC
CpeAcTBO MPOBEPKM YMEHUN NPUMEHATH MOJYyUYEHHBbIC 3HAHUS ISt KOMILICKTEL
KouTponbHas pelIeHus 3a1a4 ONMpeeIeHHOTO TUIIA [0 TeMe WIIH pa3feny. .
1 . . | KOHTPOJBHBIX 3aJaHUIA
pabota (KP) MoxeT OBITh HCIONB30BAHO /ISl OICHKM 3HAHUH W yYMCHHU

o0yJaromumxcs

10 TCMaM JUCHUILIUHBI

2 | KomiokBuym

CpencTBO KOHTPOJII YCBOGHHUS y4YeOHOro Marepuaiga TEMEI,
paszmena WM pa3feioB JUCHUIUIMHBL, OPraHM30BaHHOE Kak
ydeOHOe 3aHATHE B BHIEC coOeceloBaHMS NPENoAaBaTeNs C
00yJarommuMucs.

MoskeT OBITh HCIIOJIB30BAHO IS OLICHKH 3HAHUH 00YYarOIMXCs

Bompocer no
TeMam/pazaenam
JCIUTIIAHBI

PazHOypOBHEBBIC
3 | 3amauu ¥ 3agaHUs

(H]13)

PasznnuaroT 3ama4u ¥ 3a1aHAA:

— PpEImpOoAyKTHBHOTO YpPOBHS, IO3BOJIIOIIME OLEHWBATh U
JMarHOCTHPOBaTh 3HaHME (haKTHIeCKoro Mmartepuana (0Oa3oBble
NOHATHUS,  alNrOPUTMbI,  (GakTel) W  YMEHHE  IPaBHIBHO
UCIIONIb30BaTh CIELUANbHBIE TEPMHUHBI M TOHATHSA, y3HABaHUE
O0OBEKTOB H3yYeHHs B paMKax OIpPEIeNeHHOTO pasfena
JUCHUIUINHBL

MOJKET OBITh HCIIONB30BAHO ISl OICHKM 3HAHUM W yMEHHH
00yJaromuxcs;

— PEKOHCTPYKTUBHOTO YpPOBHSA, MO3BOJSIOIIUE OLEHHUBATH U
JUArHOCTHUPOBATh  YMEHHs  CHHTE3MPOBaTh, aHAIU3UPOBATh,
0000mmaTe  (aKTHUECKHH W  TEOPETHYECKHWH Marepwal ¢
(opMyIMpOBaHMEM KOHKPETHBIX BBIBOAOB, YyCTaHOBIJICHHEM
NPUYUHHO-CIIEJCTBEHHBIX CBA3EH;

MOXeT OBITh HWCIONB30BAaHO JJII OUEHKU 3HAHUH, YMEHMHH,
HABBIKOB U (MJIM) OTBITA JIEATEILHOCTH 00YYarOIIUXCS;

—  TBOPYECKOTO  YpOBHS, IIO3BOJIAIONIME  OLIGHUBATh U
JUarHOCTUPOBATh YMEHHUS, HHTEIPUPOBATh 3HAHUSA PA3IUYHBIX
o0nacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUS;
MOXET OBITh HCIOJB30BAaHO [UIA OICHKH 3HAHUH,
HaBBIKOB M (MJIM) OTBITA AESTEIbHOCTH 00YJAIOMINXCS

yMEHU,

Kommiexr
Pa3HOYpPOBHEBBIX
3aJa4 ¥ 3aJaHni
381051

KOMIIJIEKTHI 3a/1a49 U
3aJaHuN
OTIpEeNICIICHHOT O
YPOBHS

Sammra
4 | maboparopHoi
paboThI

CpezncTBo, TMO3BOJSIONIEE  OLEHWUTh YMEHHE OOydYaromerocs
MUCBMEHHO M3JIaraTh CyTh IOCTAaBIEHHOHN 3aJjau, CaMOCTOSTEIbHO
MIPUMEHSATh CTaHAAPTHBIE METOJIbl PEIIEHHs OCTABICHHON 3a1auul C
UCTIONIb30BAaHMEM HMeEIoLIeHcsl JabopaTopHOH 0a3bl, IMPOBOAMTH
aHaJIN3 TIOJyYEHHOTO pe3yibTara paboThl.

MoskeT OBITh MCIOJIB30BAHO ISl OLIEHKH YMEHHH, HABBIKOB M (WJIN)
OTIBITA AEATEIbHOCTH O0YJarOIINXCS

Tembl 1a00paTOPHBIX
pabot u TpeboBaHUsA K
WX 3aLIUTe

5 | Dk3amen

CpencTBo, MO3BOJIAIOIIEE OLIEHUTh 3HAHUS, yYMEHHUS, HAaBBIKOB U
(uM) ombITa ESITENILHOCTH 00Y4YaIOIIErocs o JUCHUIIIHHE.

MoskeT OBbITh UCTIOJIB30BAHO JUIsl OLIGHKH 3HAHWM, YMEHUI1, HAaBBIKOB
1 (WJIM) OIIBITA IEATEIBHOCTH 00yUJaIOMHXCs

Ilepeuens
TEOPETUYECKUX
BOTIPOCOB H
MPaKTUYECKUX 3aJaHui
(6useToB) K DK3aMEHY

Kpurepun n mkaJjbl oeHMBaHUSA KOMIIETCHIUH B pe3yJibTaTe H3y4YeHHUs JMCIUIITTHHbI/
NP NPOXOKACHUHU MPAKTUKH NPHU MPOBEJICHUH NPOMEKYTOYHOM aTTeCTALMH
B popMe 3a4eTa u/mim 3k3amena. lllkaja oneHNBaHHUA YPOBHSI OCBOCHHS KOMIIEeTeHIM I

YpoBeHb

[Ixanel oLieHUBaHUS Kpurepuu oneHuBaHust OCBOEHUSA

KOMIIETEHIIUI

OOyuaromuiics IIPaBUIBHO OTBETUII Ha .

«OTJINYHO» «3aUTEHOY Beicokuit
Teoperndyeckue  Bompochl. Ilokasanm  oTnuuHbIE




«XOPOILO»

«YAOBJICTBOPUTCIILHO»

3HAaHMS B  paMKax y4eOHOro  Marepuana.
[IpaBUIbHO BBIIONHUI TPAKTHYECKUE 3aJaHusl.
[Nokazan oTaMYHBIE YMEHHS U BIIaJCHHUS HaBBIKAMH
MIPUMEHEHHUS TOJMYYEeHHBIX 3HAHUH M yMEHHH Ipu
peleHuy 3ajad B paMKax y4eOHOro marepuana.
OTBeTUI Ha BCe JONMOJIHUTENbHbIE BONPOCHI

OOyuaronumiicss ¢ HEOOJNBIIMMUA HETOYHOCTSIMHU
OTBETWJI HAa TEOpeTHYeckue BOMpochl. Ilokazan
XOpOILIe 3HAHUSI B paMKax y4eOHOro marepuana.
C  HeOOJPIIMMH  HETOYHOCTSMH  BBITOJHILI
npakTuueckue 3aganud. [lokaszan xopouue yMeHus bazoBsiit
U BIIQJICHHUS] HABBIKAMH MPUMEHEHHUS MOTYYCHHBIX
3HAHUW M YMEHUH IpU PELICHUH 3aJad B paMKax
yueOHoro Mmarepuana. OTBeTHI Ha OOJIBIIMHCTBO
JIOIIOJIHUTEJILHBIX BOIIPOCOB

OOyyaromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMHU
OTBETHJI Ha TeopeTuueckue Bompockl. Ilokazan
yJIOBJIETBOPUTENIbHBIE 3HAHUS B paMKaxX y4eOHOro
Matepuana. C CyIIECTBEHHBIMH HETOYHOCTSIMU
BBIMIOJIHWII ~ TpakTHueckue 3amaHusA. Ilokasan
YAOBIECTBOPUTENBHBIE ~ yMEHHS W BIAACHUS
HaBBIKAMHM IPUMEHEHHS MOJYyYEHHBIX 3HAHUH H
YMEHHUH TpH PEIICHHH 3a/1ad B paMKax y4eOHOTO
Mareprana. JlomyCTwsi MHOTO HETOYHOCTEH Ipu
OTBETE Ha JIOTIOJIHHUTEIbHbIE BOIIPOCHI

MuHUMaTLHBIA

«HCYIOBJIETBOPUTECIILHO»

OOyuarommiicss TpH OTBETE HA TEOPETHUECKHE
BOIIPOCBl M IPU  BBINOJIHEHUU IPAKTUYECKHUX
3alaHuil  NIPOJIEMOHCTPUPOBAI  HEAOCTAaTOYHBIN
«HE 3a4TE€HO» | YPOBEHb 3HAHMM M YMEHHUU IIPU PELUCHUM 3a4ad B
pamkax ydeOHoro Mmartepuana. IIpu oTBerax Ha
JOTIOJIHUTENBHBIE  BONPOCHl  OBLIO  JIOMYIIEHO
MHO>KECTBO HENPAaBUJIbHBIX OTBETOB

Komnerenunu
He c(hOPMUPOBAHBI

Kpurtepun u mkaJjbpl oueHMBaHUs Pe3y/JbTATOB 00y4YeHUs NPHU NPOBeAeHUN

TEKYILIEro KOHTPOJIA YCIIEBaeMOCTH

3aganus pekoHcTpykTHBHOIO YpoBHs (M/13)

Orenka

Kputepuii otieHku

«OTIINYHO»

OOyyaromuiicss TIOTHOCTBIO W TPaBUJIBHO BHIMOJMHWI 3afaHws. [lokazan
OTIIMYHBIE 3HAHWS, yYMEHUS W BIAJICHUS HABBIKAMH IPUMEHEHHUS WX IPHU
pellleHnH 33124 B paMKax YCBOEHHOTo yueOHoro matepuaina. Paborta opopmiena
AKKYPaTHO M B COOTBETCTBHH C MPEAbABISIEMbIMU TPEOOBAHUIMHU

«XOpOIO»

OOyuaromuiicst BBIIOJHWI 3aJaHusl C HEOONbLIIMMU HETOYHOCTSIMH. llokazan
XOpOIIIME 3HAHUS, YMEHHUS U BIIQJICHUS] HABBIKAMU PUMEHEHHsSI UX MPH PEIICHUN
3aad B pPaMKax YCBOEGHHOro ydeOHOro wmarepuana. EcTb HenoCTaTKu B
odopmireHHH paboThl

«YyAOBJICTBOPUTCIBHO»

OOyuaromuiics BBITOTHUI 331aHUS C CYLIECTBEHHBIMUA HETOYHOCTAMU. [lokazan
YAOBJIETBOPHUTEIbHBIE 3HAHUS, YMEHUS W BIAJCHUS HAaBBIKAMH MPUMEHEHHS X
IIpH pEIIeHHH 33/ad B paMKax YCBOGHHOro ydeOHoro matepuana. KadecTtBo
odopmieHus paboTbl UMEET HEJOCTATOUHBIA YPOBEHb

«HEYOOBJICTBOPUTECIBHO»

[Ipu BEIMOTHEHNH 3aJaHUI 00YYAIOIUIICS MPOIEMOHCTPUPOBAI HEIOCTATOYHBIN
YPOBEHb 3HAHWW, YMEHWUW W BIIAJIEHUS WMH TPH PEIICHUH 3a7ad B paMKax
YCBOGHHOTO Y4e0OHOr0 MaTepraiia

3amura JadopaTopHoi padoThl

Orenka

| Kpurepuii ouenku




«OTJIIMYHO»

«XOPpOTIIO»

«YJOBJIETBOPUTEIILHO»

«3a4YTCHO»

JlaGoparopHast paboTa BEINOJHEHa B O0O3HAYCHHBIHN
MpernoJiaBareieM CpoK, B IMOJHOM 00beMe ¢ COOMIoIeHIEeM
HeoOXomuMol  mocnenoBatensHOCTH.  OOyuaromuiics
pabortan MIOJTHOCTBIO CaMOCTOSITENBHO; MoKa3an
HEOOXOAMMBIC IJIs TMPOBEACHHUS pPabOTHI TEOPETHICCKUE
3HAHWSA, IPAaKTHYeCKue YMEHHUs M HaBbIKHA. PaboTa (0T4er)
odopmiieHa aKKypaTHO, B HauOoJiee ONTHMAIbHOW IS
(ukcaiuu pe3ynbpraToB Gopme

JlaGopaTopHass paboTa BBITONHEHA B 0003HAYCHHBII
mpernojaBareleM  CpoK, B  TIOJHOM  o0OBeMe W
CaMOCTOSITEIBHO. Jlomy1meHsr OTKJIOHCHHS oT
HEOOXOMUMON TOCTEeNOBATEIFHOCTA  BBHITIOJHEHUS, He
BIUSIONIFE HA TIPAaBWIHHOCTh KOHEYHOTO pe3yibTara.
Pabota moxaspiBaeT 3HaHHE OOYYaIOIIMMCS OCHOBHOTO
TEOPETHUYECKOTO MaTepuaja ¥ OBJaJICHUE YMEHUSIMH,
HEOOXOMUMBIMH N7  CAMOCTOSITENBHOTO — BBITTOIHEHHS
pabotel. [lomylieHsl HETOYHOCTH ¥ HEOPEIKHOCTH B
oOpMIICHUH pe3yJIbTaTOB PabOTHI (0TUETA)

JlaboparopHast paboTa BBIIONHEHA C  3aJIEPXKKOMH,
MMMCEMEHHBIN OTUeT ¢ Hemoderamu. JlaboparopHas pabota
BBIIIONHSIETCST W odopmiseTrcss  O0ydaromuMcess pu
MOCTOpPOHHEH  momomd. Ha  BeIMOJIHEHHWE  PabOTHI
3aTpayuBacTCd  MHOTO  BPEMEHHU. O0y-uaroruiics
MIOKa3bIBaeT 3HAHMS TEOPETUUYECKOro MaTepuana, Ho
WCTIBITBIBACT 3aTPYAHECHHUE TPH CAMOCTOSITENBHOM padoTe ¢
HMCTOYHUKAMH 3HaHUM Wiy npudopamu

«CHEYIOBJICTBOPUTECIIBHO»

«HE3aYTCHO»

JlaboparopHas paboTa HE BHIIOJIHEHA, TICEMEHHBIA OTYET
HE MPEeJICTABICH.

Pesynbrarhl, momydeHHBIE OOYYalOUIMMCS HE IO3BOJISIFOT
C/IeJaTh NPAaBUWIIBHBIX BBIBOJIOB U ITOJHOCTBIO PACXOIATCS C
IIOCTaBJICHHOW 1enbto. IlokaspiBaeTcs IUIOXOE€ 3HAHUE
TEOPETUUECKOTO MaTepralia U OTCYTCTBHE HEOOXOIUMBIX
YMEHUH.

JlabopatopHast paboTa HE BBIIOJHEHA, Yy Yy4Yallerocs
OTCYTCTBYIOT HeO6XOI{I/IMBIe OJid MIPOBCACHUA pa6OTLI

TCOPCTUICCKUC 3HAHU S, IPAKTUICCKUC YMCHUS 1 HABBIKH

Konnoxksuym

Orenka

Kputepuii onienku

«OTJIINYHO)

«XOpOUIO»

«YAOBIETBOPUTEIHHO

«3a4YTCHO»

I'my6okoe 1 Npo4HOEe YCBOGHHE MPOrPaMMHOIO MaTepHala.
[MonHble, mMOCIENOBATENIbHBIC, TIPAMOTHBIE W JIOTUYECKU
u3/laraéMble  OTBETHl IPH  BUJIOW3MEHCHHU  3aJaHHs.
OO6yuaromuiicsi cBOOOJTHO CHpaBIsiETCS C MOCTABICHHBIMH
3ajlauaMd, MOKeT O0OCHOBaTb MPUHATHIC pEIICHHS,
JIEMOHCTPHPYET BIIJICHUE Pa3HOCTOPOHHMMH HAaBBIKAMH U
IIprUEMaMU BBITTIOJIHCHUA MPAKTUYCCKUX 33]13HI/H71

3HaHWE MPOTPaAaMMHOTO MaTepHayia, TPaMOTHOE H3JIOKCHHE,
0e3 CyYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MpaBUIIbHOE TPUMEHEHHE TEOPETUUECKUX 3HAHUH, BIaJICHHE
HEOOXOAMMBIMH HABBIKAMH MIPH BHITIOJTHEHUHN MTPAKTHIECKUX
3a1a4

YcBoeHrEe OCHOBHOI'O MaTepuana, Py OTBETE JAOIMYCKAIOTCs
HETOYHOCTH, TIpU OTBETE HEJOCTATOYHO TPABUILHBIC
hopMynmUpOBKH, HapyIIeHHWE  IOCIENAOBATEILHOCTH B
W3JI0KEHUU MPOrpaMMHOr0 MaTepuania, 3aTpyIJHEHHUs B
BBITIOJTHCHUY NPAKTUYCCKUX 3aJaHHi




Crnaboe 3HaHWE TMPOrpaMMHOTO MaTepuaia, He ObLIO

«HCYOOBJICTBOPUTCIBHO» «HE3AYTCHO»
TIOTIBITKH BBIITOJIHUTH 3aJIaHUC

KonTpoasnas padora

Onenka Kputepuii oueHku

OOyJaromuiicss TOJHOCTHIO M TIPABWJIBHO BBITONHIII 3aJaHHE KOHTPOJIBHOM
pabotsr. [lokazan oTinyHBIE 3HAHUA U YMEHHS B pPaMKax YCBOCHHOTO y9eOHOTO
Matepuana. KonTponsHas pabota oopMieHa aKKypaTHO M B COOTBETCTBHH C
MPEIbSABISCMBIMU TPEOOBAHUSIMH

«OTJIIMYHO»

OOyyvaromuiicss BBIIOTHWI 33JaHAE€ KOHTPOJBHON pPaOOTHI ¢ HEOONBIINMHU
«XOPOIIIO» HeTO4YHOCTsMH. [lokazanm xopoline 3HaHWS M YMEHHS B paMKax YCBOCHHOTO
ydeOHoro MaTepuasa. EcTh HetocTaTku B 0pOpPMIIEHUHM KOHTPOJIBHOH paOOThI

OOyuaromuiicsi BBITOTHWI 3aJjaHie KOHTPOJIBHOM paboOTHl C CyIIECTBEHHBIMH
HeTOYHOCTAMH. [lokasanm yIOBIETBOpUTENbHBIC 3HAHHS W yMEHHS B paMKax
YCBOEHHOTO yueOHoro Matepuaia. KauecTBo ohopmileHHS KOHTPOIBHOM PabOTHI
HUMeeT HeJOCTaTOUHBIH YPOBEHb

«YyAOBJICTBOPUTCIBHO»

OOyyJaromuiicss He TOJTHOCTHIO BBITIONHIII 33/IaHUS KOHTPOJIBHON paboThI, IMpH

«HCEYOOBJICTBOPUTECIBHO» o o o
OTOM IIPOSABUI HEAOCTATOYHBIM YPOBCHb 3HAHUN U YMCHHU

TecTnI

TecTtupoBaHue NPOBOIUTCS MO OKOHYAHMIO M B TEUYEHHUE TOJla IO 3aBEPIICHUIO H3YUYCHHS
TUCIUIUIMHBL  (KOHTPOJIB/TIPOBEPKA OCTAaTOYHBIX 3HAHWM, YMEHHH, HABBIKOB H (WJIM) OIbITa
NesATeTbHOCTH). Pe3ynbTarbl TECTUPOBAHHMS MOTYT OBITH HCIIOJIB30BAaHBI MPU  MPOBEIACHUU
MPOMEKYTOUHOM aTTecTaIuu.

Tect mo Temam

[Ikana oleHUBaHHSA Kpurepuu oneHnBaHMsA
«OTIMIHO» 95 -100% npaBUIIbHBIX OTBETOB
«XOpOILIO» 94-80% mpaBUJIBHBIX OTBETOB
«YZIOBIETBOPUTEIBHO» 79-60% mpaBUIIBHBIX OTBETOB
«HEYIOBIETBOPUTEIHHOY Huxe 60% npaBuiIbHBIX OTBETOB

HpOMC)KYTOLIHaH aTTeCTanusa B (l)opMe OK3aMCHA — PC3YyJIbTAThl TCCTUPOBAHUSA ABJIAKOTCA
JOIMYCKOM K 9K3aMCHY!

Pe3ynbTaThl TECTUPOBAHUS Jlonyck K 3K3aMeHy
. OO6yuatomtuiics
OO6yuaromuiicst Habpan npu TecTupoBaHuu dosee 65% YHArotl
K DK3aMEHY JONYIIEH
OOGyuarouuiics

OO6yuaromuiicss Habpan Npy TECTUPOBAHUU MeHee 65%

K DK3aMeHY He JIOmyIIeH

3. TunoBbie KOHTPOJIbHbIE 32IAHUSI UJIM MHBIE MATEPHUAJIbI, HEOOX0AMMBbIE
JJISl OLlEHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH,
XapaKTepU3YIILIHUX ITANbI (POPMHUPOBAHUS KOMIIETECHIMHI
B Mpoluecce 0CBOeHNsi 00pa30BaTeJIbHOM MPOrPaMMBbl

3.1 TunoBsblie BONPOCHI 1151 cobece0BaAHUSA

Pasgen 1. OcHoBHble 3akoHBl xuMuH. [lepmommueckuii 3akoH. CTpOe€HHE M CBOWCTBA
BEIIECTB, XMMUYECKUX CUCTEM. XUMUYECKAs CBS3b

1. 3akoH coxpaneHus Macchl. CyIIHOCTh 3aKOHa.
2. B3aumocBs3b MEX]1y MacCOi U SHEPrueil XUMHUUECKUX MPOLECCOB.



3. 3aKoH IOCTOSIHCTBAa cocTaBa. Bcerjma 5 BBIMOMHSAETCSA 3aKOH MOCTOSHCTBA COCTaBa?
beprommumael. JlansTOHUIBL.

4. ITonsATHs: MOJIb, MOJISIPHASL Macca.

5. ToHATHSA: SKBHUBAJEHT, ()aKTOp SKBHUBAJICHTHOCTH, SKBHBAJCHTHBIH 00beM. Kak oHH
onpenenstorcs?

6. 3aKOH PKBUBAJICHTOB M €T0 MAaTEMaTUYECKOE BhIPAKEHUE.

7. Kak omnpenenutb MOJSIPHYIO MacCy 3KBHUBAJIEHTa MPOCTOr0 BEIIECTBA, OKCUA, KHUCIOTHI,
OCHOBAHMS U COJIM?

8. 3akoH ABOrajipo U €ro CieACTBUE.

9. HopManbHbl€e yCI0BHSL.

10. Kak mepeBectT 00bEM 3aHMMaeMbI Ta30M IPH YCIOBUAX OIBITA K HOPMaJbHBIM
ycnousiM? OObeIMHEHHBIN ra30BBIN 3aKOH.

11. Kak ompenenuTh Maccy Tra3000pa3HOTrO BEIIECTBA IMPU YCIOBUAX SKCIepuMeHTa?
Ypasuenune Menneneesa-Kianelpona.

12. CoBpeMeHHasi MOJIEIb CTPOEHHUS aTOMa.

13. U3otomel. U300apsl. U30TOHBI.

14. KBantoBbie unciia. YTo moKa3bpIBalOT, KAKUE 3HAUCHUS IPUHUMAIOT?

15. [IpaBuna 3amoaHEHUs JJIEKTPOHAMH SHEPTETHUECKUX YPOBHEH U MOypPOBHEM:

- IPUHIUI MUHUMAJIU3Ma SHEPIrUY;

- npunnmn [laynu u ciencTBus U3 HEro;

- npasuiio I'yHa;

- npaBwiIo KiieqkoBcKoro.

16. Jlath KpaTKy10 XapaKTEPUCTHUKY CICTYIOLUIUM THIIAM XUMUYECKOM CBS3H:

- KOBAJICHTHAs: TIOJISIPHAS U HETIOJISIPHAS; MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOU CBSI3H;

- NOHHA,

- METaJUINYECKal,

- BOJAOpOIHAS.

17. XapakTepuCTUKU CBSI3U: JUIMHA, JHEPTHUSL, YTOJI CBA3HU.

18. YUTto moHMMaeTCs 1MOJ1 HaChIIAEMOCThIO0 KOBaJIGHTHOU CBsA3U? KpaTHOCTH CBS3H.

19. Korga o6pa3ytorcs 6-, m-, O- CBA3U?

20. HarmpaBneHHOCTh KOBAJIEHTHOM CBS3H.

21. TuOpuauszanus IEHTPAIBHOTO aToMa. YMETh OMNPEeAeNsITh TUIl TUOPUAN3ALNU
[EHTPaJIBLHOTO aToMa JUIsl MOJIeKyN pasnuuHoro coctaBa (Hampumep: PbCl, HO, H»S, BF3, NH;3,
SiHy).

Pazgen 2. CocTaB u cBOICTBa pacTBOPOB

1. OOmast XapakTepHCTHKAa pacTBOpPOB (ompeneneHue, Kakue 3HAYCHHE HMEIOT
TEPMOJMHAMHYECKHE BEJTUYHUHBI PU TOJTYYEHHH PACTBOPOB).

2. Knaccudukaiusi pacTBOpOB IO arperaTHOMY COCTOSIHHIO.

3. Knaccuduxkanusi pacTBOpOB MO pa3Mepy YacTHIl PACTBOPEHHOTO BEIIECTBA (AUCIIEPCHBIE
CUCTEMBI, UX BUJIbI).

4. Konuentpauus pactBopoB. CrnocoObl BBIpaKEHHS KOHIEHTPAlMi  PacTBOPOB
(TeXHUYECKHE W AaHATUTUYECKUE).

5. Bropoii 3akon Payns (3amep3aHue U KUTIEHHE pacCTBOPOB).

6. Uemy paBHO MOHHOE TTpom3BeIeHNEe BObI pH ¢ = 20 °C?

7. Bogopoausrii mokasarens (pH). UTo mokaspiBaeT, Kak OmpeaesnseTcs.

8. NHauKaTopsl.

9. Bydepnblie pacTBOPHI.

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

11. CriocoObI o1aBIEHUS THAPOIIH3A.

12. OcHOBHBIE TIOJIOKEHUST TEOPUHU IIEKTPOIUTUIECKON AUCCOIHALIHIH.

13. Crenens auccounanuu. YTo mokas3bIBaeT, OT YETO 3aBUCUT?



14. Koncranra nucconuanuu. Kak onpenensercs v OT 4Yero 3aBUCHUT?
15. 3akon pazbaBnenus OcBanba.

16. PacTBOpBI CHIIBHBIX 3JIEKTPOIMTOB. IX 0COOEHHOCTD.

17. NonHo-00MeHHBIN peakiuu. OOpaTMble 1 HEOOpaTUMBIE.

18. Hayninure, Kakux MOHOB J€a0T BOJY AKECTKOM?

19. Kak onpenensercs KecTKOCTb?

20. Busibl %KECTKOCTH U METO/IbI €€ YCTPAHECHUS.

Pa3znen 3. Xumuueckas TepMOJMHAMUKA U KUHETHKA.

1. Yto uzyuyaer TepMoIMHAMUKA?

2. Kakue npuHIMnuaibHble BOIIPOCH pEIIaeT XUMHUUYECKask TEPMOAMHAMUKA?

3. Uto sBisieTcst 0ObEKTOM HUCCIIEA0BAHUS TEPMOAUHAMUKU ?

4. Yro Ttakoe cuctema? Kakue cucteMsl CylIeCTBYIOT, B 3aBUCUMOCTH OT cOCTaBa?

5. YUTO NOHMMAIOT NIOJI TEPMOANHAMUYECKON cucTeMoil. Kakue BUJIbI CUCTEM CYIIECTBYIOT B
3aBUCHMOCTH OT XapaKkTepa BO3JEHCTBUSI C OKpY Karollei cpenoit?

6. Kakumu napamerpaMu MOXHO OIUCATh COCTOSHUE TEPMOAMHAMUYECKON CUCTEMBI?

7. Ilepeunciute OCHOBHBIE TAPAMETPBI COCTOSTHUSA.

8. Kakme cymecTByloT NpOLECCHl, €CIAM H3MEHATh OAMH WM HECKOJIBKO OCHOBHBIX
napameTpoB COCTOSTHUS?

9. Ilepeuncnurte GyHKIUU OCHOBHBIX TAPaMETPOB COCTOSHUSI.

10. ChopmynupyiiTe TEpBBI 3aKOH TEPMOJUHAMHUKHA — OJHMH H3 OCHOBHBIX 3aKOHOB
€CTECTBO3HAHUS.

11. Kakue ycinoBusi B TEpMOXUMUHU IPUHSTO CUNTATh CTAHJAPTHBIMU?

12. Yto xapakTepusyer SHTaIbIUsA?

13 3akon I'ecca.

14. CnenctBus u3 3akoHa ['ecca.

15. Kakoii mporiecc Ha3bpIBa€TCS SK30TEPMUUECKUM, a KaKOW SHIOTEPMHUUECKUM ?

16. Yto Takoe KaJlOpuiHOCTD?

17. Kak sKkcriepuMeHTaTbHO MOXHO OIPEIEIUTh TEIUIOBOW APPEKT XUMHUECKON PeaKkuu?

18. Bropoii 3aKk0H TepMOJUHAMUKN ?

19. Kaxoit mporiecc Ha3bpIBa€TCS CaMONPON3BOJIBHBIM?

20. Yo xapakTepu3yeT dHTpomnus?

21. Kakume TtepMoauHaMuyeckue (GYHKLIUU ONPEAENsAIOT HANpaBiIeHUE XUMUYECKUX
po1eccoB?

22. Kak no BennuuHam sHepruu ['m06ca cyiuTh O HanpaBiIeHUH MPOTEKAHUS XUMHUYECKOTO
npoiecca?

23. Kak paccuutaTh 3Hepruto ['ub0ca peakuun?

24. Yo n3yyaetr KUHETHKA?

25. Kakue peakuuu Ha3bIBalOTCSI TOMOI€HHBIMHU, a Kakue rereporeHHbIMU? IlpuBectu
IIPUMEPBHL.

26. YTo MOHUMAIOT MO CKOPOCTHIO XUMUYECKON PEaKIH?

27. Ot Kakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUUECKON peakiun?

28. 3aBUCHMOCTh CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMU. 3aKOH IEUCTBHUS Macc.

29. Kakoil ¢u3nueckuii cMbICI KOHCTaHTBHI CKOpocTH peakiuu? OT Kakux (pakTopoB oHa
3aBUCUT?

30. 3aBHCHMOCTb CKOpOCTM peakuuu oT Temreparypsl. IlpaBuno Baut-I'odda. Teopus
aKTHBaUU AppeHuyca. DHeprus akTupanuu. CBs3b dHEPIMM aKTUBALIMM C KOHCTAHTOM CKOPOCTH
peaxkuu.

31. SBnenne karanusa. [lonokuTenpHBIN U OTpULATENbHBIN KaTanu3. IIpumepsl. [louemy
BBEJICHUE KaTaJIN3aTOPA U3MEHSIET CKOPOCTh PEAKLIMU?

32. Kak peakiuu IejsTcs 10 HalpaBiIeHHUIO MPOTEKaHUs?



33. YUto Takoe XxumMuuyeckoe paBHOBecHe? KHHETHYECKOE€ U TEPMOJUHAMUYECKOE YCIOBHUS
XUMHUYECKOT'O0 PAaBHOBECHUSI.

34. Kak BbIpaxkaeTcs KOHCTaHTa XUMHYECKOI'O PAaBHOBECHs, M OT Kakux (paKTOpOB OHA
3aBUCUT?

35. Ilpunnun Jle-IlaTense.

36. ®akTophl, BAUAIOIINE HA CMELIEHUE PaBHOBECHA. Y METh MMOKa3aTh HA IPUMEpax.

Paznen 4. Dnexrpoxumust

1. Yto u3yyaer 3eKTPOXUMHUS?

2. OcHOBHBIE MOHATHUSA JIEKTPOXUMUU: IPOBOJHUKY AekTpuuectBa I u Il poxa, snexTpoa.

3. [lonsTe nBOMHOM 3neKkTpuyeckuid cioit? Korjga oH BO3ZHHMKAET, M KAKO€ paclpeeieHIe
3apsA70B MOXKET UMEThH?

4. Kak omnpezensiercst 1 OT Yero 3aBUCUT JIEKTPOIHBIN noTeHuuan? Ypasuenue HepHera.

5. OObsAcHUTE BOCCTAaHOBUTEIIbHYIO AaKTUBHOCTb METAIOB 1O BenuuuHe FE°. Pan
CTaH/IAPTHBIX JIEKTPOAHBIX TOTEHIUAIIOB.

6. I'abBannueckue anemeHThl. Kak ycrpoensl? Buasl. Kakue peakuuu jgexar B OCHOBE
paboThl raJIbBAHUYECKOTO 3JIeMEHTa?

7. BenuunHa, Xxapaktepusymoinas padoTy raJbBaHUYECKOro 1eMeHTa’?

8. AKKyMyJIATOpBI, UX Ha3HaueHue. TUIbl aKkKyMyJIITOPOB.

9. B uem 3akirogaercs «pa3psaaKa» U «3apsaKay akKyMyJsITOPOB, yMETh OOBSCHUTH Ha
npumMepe.

10. Yto Takoe koppo3us?

11. Knaccudukanusi KOppO3HOHHBIX HPOIECCOB MO YCIOBUSM IMPOTEKAHHUS U XapakTepy
nopaxxeHus?

12. Xumuueckast KOppo3usl.

13. DnexTpoxumMuueckas KOppo3usi.

14. Koppo3sus noj neicTBueM Oy KAaroluX TOKOB.

15. dakTopsl, BIUAIOIIKE HA CKOPOCTh Pa3pylICHHs] METAJIOB.

16. IlepeunicnuTe 1 0XapaKTepU3yHTe OCHOBHBIE CIIOCOOBI 3aIUTHl METAIJIOB OT KOPPO3HH.

17. OnexTponus, ero CymHoOCTb.

18. Anon u karon nipu snekTpoianse? Kakue nporiecchl Ha HUX IPOUCXOAT?

19. DOnexTponu3 paciuiaBoB M BOJHBIX PACTBOPOB AEKTPONIMTOB. Kakue oTamums Mexnay
HUMU?

20. KakoBa MOCIENOBATENbHOCTh BOCCTAHOBHUTEIBHBIX IIPOLECCOB HAa KaTOAE IIpHU
AIIEKTPOJIN3€ BOAHBIX PACTBOPOB JIEKTPOIUTOB?

21. KakoBbl 3aKOHOMEPHOCTH AHOAHBIX IPOLIECCOB IPU IIEKTPOJIM3E BOJIHBIX PACTBOPOB
AIIEKTPOJIUTOB? DINEKTPOJIN3 C PACTBOPHUMBIM aHOJIOM.

22. 3axkonbl Dapanes. Beixoz 1o Toky.

23. OcHOBHbIE HaIIpaBJICHUsI IPUMEHEHUS IEKTPOIn3a?

3.2 Tunosble 3a1aHNsl PeKOHCTPYKTUBHOTO ypoBHs (U/13)

Bapuantel 3amanuit (25 BapMaHTOB 1O KaXJOW TeMe) BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmarnmonHo-oopazoBatenbHo cpeae Hpl VIIC, noctymHoit oOydarormemycst 4depe3 ero
JUYHBIN KaOUHET.

Huxe npuBeneHsl 00pa3ibl THUHIOBBIX BapUAHTOB 3aJlaHUN PEKOHCTPYKTUBHOI'O YPOBHS,
IPeIyCMOTPEHHBIX pabodell MporpaMMoOi TUCIUIUIMHBL.

OO6pazel TUIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTUBHOT'O YPOBHS
1o TeMe «OCHOBHBIE 3aKOHBI M MOHATUS XuMum» (U3 Ne 1)

1 Kakoe xonuuectBo BemecTBa coaepxkutcs B 10 r oprodocdara Harpus?



2 Onpe/:[eJmTe OKBHUBAJICHTHBIC MAaCChI KUCJIOT B CICAYIOIIUX PCAKIIUAX:

a) Mg(OH); + 2H3PO3; — Mg(H2POs), + 2H,0;
6) Al(OH)3 + 3H2SO4 — AI(HSO4)3 + 3H20.

3 OnuH okcuj Maprasua coaepxur 22,56% xucnopona, a apyroit — 50,50%. Beraucnure
SKBUBAJICHTHI MapraHIla B 3TUX OKCHJIaX U COCTaBbTE X (POPMYJIBI.

4 Tlpu 17 °C u mgasmenun 1,04-10° Ta macca 0,624 am°® rasa paBHa 1,56 r. Onpenenute
MOJIAPHYIO Maccy rasa.

OO6pa3zer] THIIOBOTO BapuaHTa 3adaHuUs
PEKOHCTPYKTHBHOTO YPOBHS
«Crpoenue aroma u [leproandeckas cucrema JIeMeHTOB. XMMHUYECKast CBS3b M CTPOCHHE
BemectBay (M3 Ne 2)

1 OxapakTepu30BaTh 3JIEMEHT C MOPAAKOBBIM HOMEpOM 39 110 MIaHy:

PACIOI0KEHHE SJICMEHTA B TIEPHOJINICCKON CHCTEME;

CTPOCHHUE €T0 aTOMa;

3JIEKTpOHHAs popmyia;

3JIEKTPOHHOE CEMEHCTBO aToMa;

BAJICHTHBIC 3JICKTPOHbI;

OIKCATh BAJICHTHBIC DJICKTPOHBI HAOOPOM U3 YETHIPEX KBAHTOBBIX YHCEIL.

2 Hamucath 3J€KTpOHHBIC (OPMYJBI aTOMa CelieHa B cCleayrommx coenuHeHusx: H»Se,
NaxSeOs.

3 OnpenenuTh THUN THOPUIM3AIMU IIEHTPAJIBHOTO aToMa B Mojekyie SiHs u ykaszath ee
TEOMETPHUECKYIO (hopMy.

4 HapucoBath CTpyKTypHO-Tpadpuueckyto dopmyrny K3POs; u yka3aTh kakue XHUMHUYECKHE
CBsI3U 00PA3yIOT TaHHOE COCJAMHEHHUE U yKa3aTh YHCJIO G- U T-CBA3EH.

OO6pasel TUIIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTHUBHOT'O YPOBHSI
1o TeMe «3aKOHOMEPHOCTH XUMHUYecKuX mporeccoBy» (U3 Ne 3)

1 Ilpu cropanuu 11,5 r xkuaxoro stuioBoro cnupta Bbiaenunock 308,71 kX TenmaoTsl.
Hanummre TepMOXUMHUECKOE ypaBHEHHE PEAKLIUH, B pe3yJibTaTe KOTOPOil 00pa3yroTcs napbl BOAbI
U TUOKCU] YIJIepoJia.

2 Hcxons w3 BeNUYUH AGg98 COCIMHEHUM, YYacTBYIOIIUMX B pEaKIUH, OIpPEACIINTE,
BO3MO>KHA JIM peaKius

ALO; (1) +2S03 (1) = Al(SO4)3 (1)?
3 Onpenenute, moxket i1 ipu 900 K npoTekats peakius
2SO0, + 02 =2803,
ecmu Ky = 2,043-1072,
4 Yepes3 HekoTopoe Bpemsi mociie Haudana peaknuu 3A + B = 2C + D koHmedTpanuu

BemecTB coctaBunu:[A] = 0,03 mons/m; [B] = 0,01 mons/n; [C] = 0,008 mons/n. KakoBsl
UCXOJHbIE KOHIIEHTpaIiK BemecTB A 1 B? Beruucnure ckopocTh NpsMoil peakiinuu B 3TOT MOMEHT.

5 Onpenenuth TemrepaTypHbId KOAGOUIIMEHT CKOPOCTH PEAKIINH, €CITH CKOPOCTh PeaKITuu
npu 20 °C 6s1a paBuoii 0,01 momnw/n-c, a mpu 80 °C — 1,480 momns/n-c?

6 OnpenenuTh 3HaueHne KoHCTaHTHI paBHOBecus cuctembl 2HCI = Ho + Cl,, ecniu n3BecTHO,
YTO B MOMEHT PaBHOBECHsI KOHLIEHTPALUU XJIOpa U BOJIOpojAa ObLIM paBHbI U cocTaBisii mo 0,01
MOJIb/TI, @ HaYallbHasl KOHIIEHTpAaIus XJIopoBoopoaa osi1a 0,04 Momb/m.

7 B kakyro cTopoHy cMecTuTcs paBHoBecue B cucteme Na(r) + Oz(1) = 2NOx(T), ecnu a)
YBEJIMYUTh KOHLIEHTPAUIO N2; 0) yMEHBIINUTh 1aBIeHUE?



OO6pazen TUIIOBOTO BapHaHTa 3a/laHus
PEKOHCTPYKTUBHOI'O YPOBHSI
o Teme «CoctaB u cBocTBa pacTBopoB» (/13 Ne 4)

1 CocraBbTe MOJIEKYJISIPHBIE W HWOHHBIE YPAaBHEHMsI pEakUui, MPOTEKAIOIIUX MEXKIY
BEILECTBAMM:

a) CuClz u Ca(OH)2
6) AI(NO3)3 u Nal

2 CocraBbTe MOJEKYJSIPHBIC YPAaBHEHMSI pPEaKlMi, KOTOPHIE BBIPAKAIOTCA HOHHBIMU
YPaBHEHUSAMU:

2Fe*" + 3H,S = FerS; + 6H'
3 Hanummute ypaBHeHus ruapoiunsa coieit MnSOs, Cu(NO»),. Ykaxkure pH pactBopa.

4 Cxonbko rpaMmMoB NaSO4 moTpebyeTcs Uls IPUroTOBIEHHS 5 1M° 8 %-HOro pacTBopa (p =
1,075 r/em’)?
5 Yemy paBHa MomsipHasi KOHLIEHTPALUS MOHOB BOJOPOA B PAaCTBOPE a30THOM KHCIOTHI pH,
KOTOPOT'O COCTaBJISAET 4.
6 B 100 cm® Bomsl comepxkurcs 4,57 T caxapossl (C12H22011). Onpenenure Temneparypy
KPUCTAITU3AIUU PaCcTBOPA.
OO0pazel TUIOBOTO BapuaHTa 3a/laHus

PEKOHCTPYKTUBHOTO YPOBHS
1o Teme «OcHoBbI AnnekTpoxumum» (U3 Ne 5)

1 I/ICHOHEByﬂ MCETO/ HOHypeaKHHﬁ, YPaBHATb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN
NaBr + MnO> + H2SO4 — MnSO4 + NaxSO4 + Br, + HyO;
P + HIO; + H,O — H3PO4 + HI.

2 CocTaBuTh YpaBHEHHS TMOJypeakIMil M yKa3aTh KaKOW MPOIECC OKHUCICHHUS WU
BOCCTAHOBJIEHUSI IPOTEKAET IIPHU CIAEAYIOIINX [TPEBPALLECHUAX:

H3Sb — AsO3*; NO; — NH4™; H>Se — SeO:s.

3 Moryr 1AM TNPOUCXOAUTH OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU  MEXIy
BetectBamu: a) AsHs u HCIO; 6) Na;Cr207 u H3POs; B) HPO2 u HoTe? Iouemy?

4 CocTaBUTh CXE€MY T'aJIbBAHMYECKOTO AJIEMEHTA, HAMKCATh YPAaBHEHUS JIEKAIME B OCHOBE
ero padoTsl, Beruucauth JJC, eciu ranbBaHUYECKUN 3JIEMEHT COCTOUT M3 KOOAJThTOBOM U METHOU

IUTACTHH, OIYIIEHHBIX B PACTBOPHI UX COJIEN C KOHLIEHTPALUSIMHU CC02+ = CCu2+ =0,01 M.

5 Hamucarts YpPaBHCHUS, IPOTCKAIOIIHEC IIPU KOPPO3UHU HUKEJIA BO BJIAJKHOM BO31YXE.

6 CocraBuTh ypaBHEHHUs IMPOIECCOB, MPOTEKAIOMINX TPU IJIEKTPOIH3E BOTHBIX PACTBOPOB
NaOH u NiClz ¢ UHEpTHBIMH 3JEKTPOIAMH.

7 Tlpu snextponuse BogHoro pactsopa CuCl, Ha aHOzE BBIAENHIOCH 560 cM’ raza (H. y.).
Haittu Mmaccy menu, BbIIENIMBIIEHCS HA KATOJIE.

3.3 Tembl J1a6opaTOPHBIX PadoT M TPeOGOBAHMS K UX 3all[UTe

Mertoauyeckre yka3aHMs K J1a0OpaTOpHBIM paboTaM BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmanmonHo-oopazoBatenbHo cpeae Hpl VIIC, noctymHoit oOydaromemycsi 4depe3 ero
JUYHBIN KaOUHET.

Huxe npuBenieHs! Bce TEMBI JIaOOPAaTOPHBIX padoT U TpeOoBaHUS K 0QOPMIICHUIO OTYETA.



Paznen 1. OcHoBHBbIE 3akoHbl XuUMHH. [lepuognueckuii 3akoH. CTpoeHHE M CBOWCTBA
BCIICCTB, XUMHNYCCKUX CUCTCM. XI/IMI/I‘-ICCKaH CBA3b

Tema: «Omnpenernenre MOJSPHON MacChl HSKBHBAJCHTa MeTauila Mg METOIOM BBITECHEHHS
BOZIOPOJIaY.

Pa3nen 2. CocraB u cBOICTBa pacTBOPOB

Tema: «Peakuuu B pacTBOopax 3J€KTPOIUTOBY.

Tema: «Tunsl coseld Mo oTHOmICHWIO K Tuaponm3y. [lomaBnenue rumponm3a. CrocoObl
onpenenenus pH».

Tema: «OnpeneneHue KECTKOCTH BOABI THTPUMETPUUECKUM METOJIOM aHAIN3a».

Paznen 3. XuMuueckas TepMOJIMHAMUKA U KUHETHKA

Tema: «Omnpenenenne TeIIoBbIX 3()(HEeKTOB IPOLECCOB PACTBOPEHUS.

Tema: «/3y4yeHne BIUsSHUA HA CKOPOCTh PEAKIIUM KOHLIEHTPALIMK U TEMIIEPATYPhD».

Tema: «/3ydeHne BIMSHHS KOHLIEHTpALMU M TEMIIEpaTypbl Ha CMELIEHUE XMMHYECKOIO
PaBHOBECHSD.

Pa3nen 4. DnexTpoxumust

Tema: «[loBeneHue BENIECTB B OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX MPOIECCAXY.

Tema: «M3ydyeHne mpOLECCOB HIIEKTPOJIM3a BOAHBIX PACTBOPOB C PACTBOPHUMBIM H
HEPACTBOPUMBIM aHOJIOM.

Tema: «Koppo3roHHBIE TPOLIECCHI. 3aluTa METAIIIOB OT KOPPO3UWY.

Paznen 5. OpraHH‘leCKaH XUMHUS U XUMUA ITOJIUMEPOB

Tema: «Ilonydyenune u m3ydeHue CBOMCTB TiH(TaneBoi cMoibl. OTBEP)KEHHE IMOKCHIHOM
CMOJIBDY.

3amura 1abopaTopHBIX padOT 3aKIII0YAETCS B BBHIIOJIHEHUU U MOCIEIYIOIEM OpOpMIECHUH
OTYETOB I10 JIAOOPATOPHBIM pabOTaM, CIEAYsI METOAMYECKIM YKa3aHUSIM K HUM.

TpeboBanust k 0oopMIIEHHIO OTUETa

Otuyet 1o mabopaTopHoi padboTe 0hOpPMIISIETCS] B OTACIBHBIX TETpaasX (s J1ab0paTOPHBIX
paboT), KOTOPBIN TOJIKEH COJIEPHKATh:

- Ha3BaHHe paboTHI;

- 11eJIb paboTHI;

- IpUOOPHI U PEAKTUBBI;

- Ha3BaHUE OIBITOB;

- HaOJTI0IeHUs], TIOSICHEHUSI K HUM (T]Ie HAJ0);

- pacueTHble (HOPMYJIbI C BBOJUMBIMH B HUX BETMYMHAMU (T/1€ HAIO0);

- IOCTpOEHME rpapuuecKrx 3aBUcUMocTel (Te HaJo);

- YpaBHEHUsI peaKIIHii:

- st UOP (noHHO-0OMEHHBIE peakuy), ypaBHEHUS B MOJIEKYJISIPHOM M HIOHHOM BHU/IE;

- nns OBP (okMCAMTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMIA), YPAaBHEHHUS B MOJIEKYJISPHOM
BU/JIE U HOHHO-AJIEKTPOHHBIN OaJlaHC K HEMY;

- 1711 IPOLIECCOB 2JIEKTPOJIN3a U MIEKTPOXUMUYECKOW KOPPO3HH, YPaBHEHHUS, TPOTEKAIOIINE
Ha 3JIEKTPOJIaX, C MOCIEIYIOIIMM CYMMapHbIM K HUM U JIp.

- CBOJIHAs UTOTOBast TabnuIa (T1e HaJo);

- BBIBOJ, B KOTOPOM JIOJDKHBI OBITh OTpPaKE€HBl pe3yJbTaThl M3MEPEHUH, OIINOKH,
00BsICHEHHUE MOTYUYEHHBIM pe3yiibTaTaM U HabI0JaeMbIM AP eKTaM.

Otuer chpaercst Ha IPOBEPKY IPENOAABATENIO, €CIIM TOCIE IPOBEPKU MMEIOTCS 3aMEYaHUs
UX HEOOXOJUMO HCHpPaBUTh, paboTa CUYMTAETCA 3alUIIEHHON TONBKO B CIy4yae OTCYTCTBHUS
3aMEYaHUM K OTYETY 110 HEH.



3.4 TunoBbIe TECTOBbIE 3aJaHuA

TectupoBanue npoBOAUTCS IO OKOHYAHUIO M B TEUEHHE TOfa IO 3aBEPLUCHUIO0 U3YyYEHUS
JUCLUIUIMHBL U pa3fena (KOHTPOJb/IPOBEpKAa OCTATOYHBIX 3HAHWN, YMEHMH, HAaBBIKOB U (MJIM)
ombITa JiesiTenbHoCcTH ). KoMnbioTepHOe TecTHpoBaHue 00ydYaromMUXCst IO TeéMaM HCTIONIb3YeTCs TIPU
IIPOBE/ICHUH TEKYILEro KOHTPOJISI 3HAHUI 00y4aroLuxcsl.

Tectsl hopmupyroTcs u3 (HoHIA TECTOBBIX 33aHUH 110 TUCIUILIIHE.

Tect (megarornueckuii TeCT) — 3TO CUCTEMa 3aJlaHUil — TECTOBBIX 3aJaHUi BO3pacTaromen
TPYAHOCTH, crenu(prUecKoi (OopMbI, MO3BOJAONIAS IPPEKTUBHO H3MEPHUTHh YpPOBEHb 3HAHHIA,
YMEHUH, HaBBIKOB U (UJIM) OIBITA IEATEIILHOCTH 00Yy4arOLIIXCS.

TecroBoe 3ananmne (T3) — Bapbupyromascs N0 IEMEHTaM COAEPIKAHMS U 110 TPYIHOCTU

eIMHHUIIA

KOHTPOJIbHOI'O

marepuaia,

MHWHHMAJIbHAsA

coCTaBJIArO1Iasa

eIMHALIA

CJIOKHOI'O

(cocTaBHOr0) NEAArOrMYECKOro TECTa, M0 KOTOPOW HCIBITYEMBIH B XOJ€ BBINOJIHEHUS TeEcTa
COBEpILAET OT/ENbHOE JeiCTBHE.

donp

TECTOBBIX

3a1aHui

(DT3)

mo

AUCHHUIIINHE

— OTO

COBOKYITHOCTh

CUCTEMATHU3UPOBAHHBIX JUArHOCTUYECKUX 3a/laHuil — TecToBbIX 3amanuii (T3), paspaboTaHHBIX MO

BCEM TCMATUYCCKHMM  pasjaciiaM (I[I/IIlaKTI/IquKI/IM

eIII/IHI/IIIaM) JUCHUITIINHBI

(mporemux

anpoOaIuio, 3KCIEePTU3y, PETUCTPAIIUI0 U UMCIOIINX W3BECTHBIC XapaKTEPUCTUKH) CIICIU(DUICCKOIM
(hOpMBI, TTO3BOJISIFOIICH aBTOMATU3UPOBATH MPOIICTYPY KOHTPOJIS.
TunbI TECTOBBIX 3aJaHUI:
3T3 — tecroBoe 3amanue 3akpbiTod (Gopmbl (T3 ¢ BBIOOPOM OJHOTO HIIM HECKOJIBKUX

IMpaBUJIbHBIX OTBGTOB) )

OT3 — TecroBoe 3aaHKue OTKPBITON (OpPMBI (C KOHCTPYUPYEMBbIM OTBeTOM: T3 ¢ KpaTKuM
pernamentupyembiM otBeToM (T3 momomuenus); T3 cBoOOJHOTO HM3IOXKEHHUS (C Pa3BEPHYTHIM
OTBETOM B IIPOU3BOJIBHON (hopMme)).

CprKTypa TECTOBLIX MaTCPHUAJIOB IO TUCIHUIIJIMHE «XHMHSD»

Tema
. Komugecto
B COOTBETCTBHH C CopnepxaTenbHbII XapakTepucTuka TECTOBBIX
Komnerenmms PITJI/PIIII 3JIEMEHT COJIEPKATEIIBHOT O sananuii
(C COOTBETCTBYIOLIUM 2JIeMEHTa I T3,
HOMEPOM)
3HaTh OCHOBHBIE 4-0T3
3HaHue
3aKOHBI CTEXUOMETPUH 4 -3T3
YMeTh 1aBaTh Ha3BaHUS 10-0T3
HEOpraHUYeCKUM YMmenue 10 -3T3
OIIK — 3 crocoOHOCTh 1.3 Ctpoenue aroma u COCMHEHIAM
NPUMEHATb CUCTEMY NepUOaANICCKNC Onpenensts
(hyHIaMEeHTaIBHBIX 3HAHUH CBOKCTBA 3JIEMEHTOB BaKHEHIINE KIACCH] i
(MaTeMaTHYECKHUX, . 10-0T3
HOMEHKJIaTypa HetictBne
€CTECTBEHHOHAY IHBIX, HEOPraHHUCCKIX 10 -3T3
WHXXCHEPHBIX U FOP—
HSKOHOMMYECKHX) JUIS
)2 3HaTh CTPOCHUE aTOMa U
UIeHTU(HUKALIUH, 8§-0T3
MepUOANYECKHUe 3HaHue
dbopmynupoBanus u pemeHust | 1.5 OcHOBHBIE N 8 —-3T3
CBOWCTBA 3JIEMEHTOB
TEXHHUYECKUX U XapaKTePUCTUKU VI —
TEXHOJIOTHYECKHX MPOOJIeM B | 371eMEHTOB. Busl BULLL XI/IMII)/IIIHGCKOI‘/'I VyeHHe 6—-0T3
00/1aCTH TEXHOJIOTHH, XUMHYECKOH CBS3U B CB;ISH 6 —-3T3
OpraHM3alH, IVTAHUPOBAHUS | Pa3IMYHBIX THIIAX 0
. . MIpEaesaTh
U YIpaBJICHUS TEXHUUECKOH U | COCTUHEHUI . 6p If AL 1 JleiicTaie 6—-0T3
KOMMEpYECKOH PHATL 6 —-3T3
SKCTUTyaTarHel TIOJISIPHOCTH MOJICKYJIBI
TPAHCTIOPTHBIX CHCTEM 2.2 Teopus 3HaTh CBOMCTBA 4-0T3
INEKTPOIUTUUECKON pa30aBICHHBIX 3HaHUe 4-3T3
JICCOIMAITIH. pacTBOpOB
Bonopoansrii YMmeTs pa3nuuaTth VMeHe 4-0T3
nokasarenb. ['uaponus | cuibHBIC U cnalbie 4 -3T3




conent DIEKTPOJIUTEI
Pemats ypaBHeHUs . 10-0T3
. JeticTBue
THIpOJIN3a coen 10 —3T3
3HaTh OCHOBHBIE 4-0T3
3aKOHBI 3HaHue 4 -3T3
TEPMOIUHAMUKH
YMeTs aenatb 6—-0T3
3.2 DHepreTHuka TepPMOJAUHAMUYECKHE Ymenue 6 —-3T3
XUMHUYCCKHUX PCAKIMHA | PacUCThI
PaccuurtrsiBath 8-0T3
SHTPOIIHIO M TEIUIOBOU . 8 —3T3
N [HetictBue
3¢ deKT XUMHIECKON
peaxkuun
3HaThk GaKTOpHI, 4-0T3
BIMSIOIINE HA CKOPOCTh | 3HaHHE 4 -3T3
peaxkuun
3.4 CxopocTh YMeTh onpenenits VveHHe 4-0T3
XIMHUYECKHUX PEakUii | PaBHOBECHBIC PEaKIUU 4 —3T3
PaccuutsiBaTh 3HEpPrUIO 6—-0T3
aKTHUBaluu XuMuueckoi | JleiicTBue 6 —3T3
peaxIuu
3HaTh OCHOBBI 2-0T3
AIIEKTPOXUMHUECKUX 3HaHue 2-3T3
MIPOIIECCOB
4.3 DnexTponus. P
YMeTp paccUuThIBaTh 4-0T3
Karonxoe Ymenue
OJC peakiuu 4 -3T3
BOCCTAHOBJICHHE U
CocTaBnsTh ypaBHEHHUS 6—-0T3
AQHOZHOC OKHUCIICHHE
3JIEKTPOJIN3A, CXEMBI . 6 —-3T3
JleiicTBHE
raTbBaHMYCCKIX
2JIIEMEHTOB
5.1 CpoiicTBa 3HaTh CIIOCOOBI 4-0T3
o 3HaHue
B)XHEHIIIHNX KJIACCOB TIOJTY4Y€HHUS ITOJTMMEPOB 4 -3T3
OpPraHUYECKUX YMmerp 4-0T3
COCTUHCHUH, KIIacCH(UITIPOBATH YMeHne 4 —-3T3
0COOEHHOCTH MTOJTUMEPHI
CTPOEHUS U CBOMCTBA 6—-0T3
Pewmats ypaBHeHMS
pacnpoCcTpaHECHHBIX . . 6 —3T3
peaxiuii, XxapakTepHelx | JleficTBue
BBICOKOMOJIEKYJISIPHBIX
. JUIS TIOJIMMEPOB
COCIMHEHUI
Yroro® 120-0T3
120 —3T3

*
- MUHUMAIbHOE KOJIU4ecmeo T3, 6 umocee, O0JIDICHO COOMBEMCIMBOBANb KoJju4yecmey 3.e.

[Monusiit kommiekT @T3 XpaHUTCS B 31EKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON cpefe
HpI'VIIC u obyuaromumiics uMeeT BOZMOKHOCTh O3HAKOMUTBHCS C JJEMOHCTPAIIMOHHBIM BapHaHTOM
OT3.

Hwxe npuBeneH oOpasel THIIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOT0 pabouei
IIPOrpamMMON THCIMILINHBI.

Oo0pa3sen THIIOBOr0 BAPUAHTA HTOTOBOI'0 TECTA,
NMpeIyCMOTPEHHOr0 pabo4eil MporpaMmMoil 11 CHUITHHbI
(cghopmuposams obpazey 00Ho2o sapuanma He menee yem uz 18 eonpocos 9 - OT3/ 9- 3T3)
1. Yemy paBHO MaccoBO€ YHCIIO aToMa?
a) YUCIly IPOTOHOB B aTOMeE 0) yKciry HEUTPOHOB B aTOME
B) YHCITY HYKJIOHOB B aTOMeE T') 9YUCITy SJIEKTPOHOB B aTOME

2. Yemy paBHO uuncio opouTaneit Ha f-noaypoBHE?
a)l 0)3



B) 5 r)7

3. YeMm oTJIMYAIOTCSA aTOMEBI U30TOIIOB OJTHOTIO dJIEMEHTA?
a) YKCIIOM MPOTOHOB 0) YUCIIOM HEUTPOHOB
B) YKCJIOM DJICKTPOHOB T') 3aps/IOM siapa

4. Kakoii U3 OKCHIOB sIBISIETCS aM(DOTEPHBIM?
a) ZnO 0) Si02
B) SiO r) NaxO

5. KakoBa BaJieHTHOCTh KHCIIOTOOOPA3YIOIIETO JIEMEHTa B MOJIeKyJIe XjaopHou kucioTel HCI04?
a)ll 0) III
B) IV r) VII

6. Kakuie u3 cieayrommx BemecTB pacTBOPSIOTCS B Boje?
a) AgBr 6) Cu(OH)>
B) Zn(NO3)2 r) HgS

7. CKOJIBKO TpaMMOB pacTBOPEHHOTO BelleCcTBa coepkuTcs B SO0r pacTBopa ¢ MaccoBoil oJeit
% (B-Ba) = 10%?

a) 10r 0) 20r

B) 5T r) 40r

8. Kakue u3 cieyrommx 3JIeKTPOIUTOB IIPH JUCCONMAnUK 00pasyrommx nonsl H u OH
OJHOBPEMEHHO?

a) Ca(OH)2 6) KOH

B) H3PO4 r) AI(OH);

9. Kakue 31eKTpOoJIUThI SIBASIOTCS CUIIbHBIMU?

a) HI 0) KOH

B) HoS r) H3PO4

10. Ilpu auccormanmu monekyisl (NH4)2SO4 o6paszyercs HMOHOB.

11. Kakoii 31eMeHT ABISETCA CaMbIM TUITMYHBIM HEMETAJIJIOM?
12. Kak Ha3bIBAIOTCS MOJIOKUTENBHO 3apsHKEHHbBIE HOHBI?
13. Kakoii mokazarens pH umeer HeitpansHas cpena?

14. K KaKOMY KJIaCCy OTHOCUTCA COCAMHCHHEC, NMCIOIICC B COCTABE MUHUMYM OJIHM aTOM BOJOpPOJa
Y KMCJIOTHBIH OCTaTOK.

15. Kak Ha3bIBaeTcst GU3MKO-XUMHUYECKHUI MTPOIECcC, COCTOSIINN B BBIJICICHUH HA 3JIEKTPOJIaX
COCTaBHBIX YacTel paCTBOPEHHBIX BEILIECTB, BOSHUKAIOLIUI MPU MPOXO0KAECHUHU IIEKTPUIECKOTO
TOKa yepe3 pacTBOp JUOO0 pacIiaB 3JIeKTpoauTa?

16. Kak Ha3pIBaeTCS TUIT XUMHYECKON peakiiu, IPU KOTOPOM M3 JIBYX MPOCTHIX BEIIECTB
obpasyercs OIHO CI0KHOE?



17. Kak Ha3pIBalOTCS BEIIECTBA, COCTOSIINE U3 «KMOHOMEPHBIX 3BEHBEBY, COCMHEHHBIX B JITTAHHBIC
MaKpOMOJIEKYJIbl XUMUYECKUMHU CBSI3SIMH.

18. Kak Ha3pIBarOTCs BELIECTBA HAXOSAIINECS B PACTBOPAX U CIIOCOOHBIE MPOBOAMUTH
AIEKTPUYECKUI TOK?

3.5 IlepedyeHb TeOpeTHYECKHUX BONIPOCOB K IK3aMeHY
(1 O1IEHKH 3HAHU)

Pazgen 1. OcHOBHBIE TTIOHITHS U 3aKOHBI XUMUAH

1.1 OcHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPaHEHUs MacChl. 3aKOH MOCTOSIHCTBA COCTAaBa.
3akoH ABOTrajpo.

1.2 Ilonsitue 06 SKBUBAJEHTE, 3aKOH 3KBHUBAJICHTOB, PACUET DKBUBAJICHTOB 3JEMEHTOB U
COCIMHEHUM.

1.3 CoBpemMeHHast MoJienb CTpoeHus aroma. M3oronsl. 306apsl. I30TOHBI.

1.4 KsanTOBBIE uYHClIa, YTO IIOKAa3bIBAIOT, Kakue 3HaueHus npuHumaroT. Ilpasuiia
pacrpesieieHusl JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM M MOAYpoBHsM (mpuHumn [laynu,
npaswio ['ynna, KineukoBckoro).

1.5 Ilepuoaunueckuii 3akoH. ['paduueckoe wuzoOpaxenue Illepuoanueckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB aTOMOB B 3aBUCHUMOCTH OT pAaCIOJIOKEHHUS D3JEMEHTa B
[lepuonnueckoii cucreme.

1.6 Xumuueckas cBsi3b. TUIIBI XUMUYECKON CBSI3M (KOBaJIEHTHAsl, HOHHAs, METAJUIMYECKas,
BOJIOPOHA).

1.7 CnocoObl TepeKkpbIBaHUS aTOMHBIX opoOutaned (-, m-, O-cBs3b). [ mOpummzanus
ATOMHBIX OpOUTAalIeH.

1.8 Ctpoenue mozeky ¢ no3uuuu Merona BC.

1.9 Knaccel Heopranmdeckux coenuHenuid. Kraccuduxamuss oxcuioB (OCHOBHBIE,
KUCIOTHBIE, amdoTrepHbie). Knaccudukanus ocHoBaHu# (10 CBOWMCTBAM, PaCTBOPUMOCTH B BOJIE U
ocHoBHOCTH). Knaccudukanus kuciaor (o CBOHCTBaM, OCHOBHOCTM U COCTaBy aHHMOHA).
Knaccudukanus comneit (cpegHue, OCHOBHBIE U KUCTIBIE).

1.10 AmdotepHOCTb. AM(DOTEPHBIE METAILIBI, UX OKCUABI U THJIPOKCHU/IBI.

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

1.12 PactBOpSI, 001I1E TPEICTaBICHHUS.

1.13 CriocoObl BbIpa)KeHUsI KOHIIEHTPAIIMH PacTBOPOB.

1.14Temmnepatypbl KUTIEHUS U 3aMEP3aHUs paCTBOPOB (BTOPOH 3akoH Pays).

1.15 DnexkTponauThl. DnekTpoauTudeckas aucconuanus. CTeneHp (4To MoKa3bIBaeT, OT YeTro
3aBUCHT) U KOHCTAHTa AUCCOIMAINH. 3aKOH pa3baBienus OcBaibiaa.

1.16 Honnoe mnpousBeaeHue Boabl. Bomopomusni mnokasarens (pH). Ilonsarue o6
WHJIUKAaTOpax

1.17 I'mpaponu3 coseit. Tumsl conel Mo OTHOMIEHUIO K TUAPOJIN3Y.

Pazgen 2. 9HepFeTI/IKa XUMHYCCKUX ITPOLICCCOB

2.1 Xumunueckas TepMoanHamMuKa. Kakue NMpUHIIMIIAAIBHBIE BOMPOCH! pelIaeT XUMUYECKas
tepMoauHamuka. OOBEKT HCCIeIoBaHUS TepMoAUHAMUKH. (OCHOBHBIE IMapaMeTpPhl COCTOSHUS
TEPMOJIMHAMUYECKUX CUCTEM. BUIbI TEPMOIMHAMHUYECKUX CUCTEM.

2.2 IlepBblil 3aKOH TEPMOJIMHAMUKH.

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

2.4 Tlonatue 00 PHTPONHH, €€ H3IMEHEHUS MPU PA3IUYHBIX MPOIIECCaX.

2.5.. Tlonsatue o wuzobOapHO-M30TepMHUECKOM TOTeHIMane (dHeprus ['ub6ca). Kakx mo
BEJIMYMHE 3TON (YHKIIUH CYJAUTH O HAMPABICHUH MTPOTEKAHUS PEAKIIH.



2.6 Kunetnka xuMu4ecKkux peakiui. [lonarue ckopocty xumuueckoil peakunu. Gaktopsi,
BIIUSIONINE HA CKOPOCTh XMMUYECKOUN peaKIuu.

2.7 3aBUCUMOCTh CKOPOCTH pEaKIMK OT KOHIICHTpaIluu (3aKoH JeircTBus Macc). KoHncranTa
CKOPOCTH peaKkLUu.

2.8 3aBHCHUMOCTh CKOpPOCTH peakiuu OT TemriiepaTyphl (mpaBuio Banrt-I'odda, Teopus
aKTUBaLUU AppeHuyca).

2.9 Karamms. Karanutudeckue peakiuu. Karanuzaropsl. UHTrHOUTOpPEL.

2.10 Xumunueckoe paBHoBecre. KoHCTaHTa XUMUYECKOTO PAaBHOBECHS.

2.11 Ilpunuun Jle-lllarenbe. @akTOpbl, BIMSIOMIME HAa CMEUIEHUE XHUMHUYECKOrO
paBHOBECHSI.

Pa3z[en 3. IlonaTue o CTeIEHN OKHUCIICHMS DJIEMEHTOB B COCANHCHHUAX

3.1 Oxucnurenu u BoccTaHOBUTEIHU. CTENIEHb OKUCIICHUS.

3.2 U3MeHeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOICTB 3JEMEHTOB HCXOHd U3
nonoxenus ux B Ilepuoanueckoit cucreme. OKHCIUTEIHLHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD.

3.3 ®akTopsl, Biustomue Ha Xxo1 OBP.

3.4 Dnextpoxumusi. [IBOMHOMN 31EKTPUUYECKUIN CIIONW. DNEKTPOAHBIN OTEHLMAN. Y paBHEHUE
Hepucra.

3.5 Pan cranmapTHBIX DJEKTPOAHBIX TMOTEHIUAIOB (IEJIEHHE METAJUIOB Ha TPH TPYIIIHI
AKTHBHOCTH).

3.6 T'anpBaHMYECKHUH 2TIEMEHT (YMETh COCTABIISATH CXEMBI, 3aIUChIBATH YPAaBHEHHS paOOTHI U
BbunciATh D(C).

3.7 Koppo3uss METajulOB MO MEXaHU3MY IPOTEKAHUS: XUMHYECKas, 3JIEKTPOXUMHUYECKas,
AIEKTPOKOPPO3USL.

3.8 CnocoObl 3alUThl METAIJIOB OT KOPPO3HM (3IEKTPOXUMMUYECKHE, C HCIIOJIb30BAHUEM
MTOKPBITHH ).

3.9 Dnextponus. 3akonsl dapanes. Boixox mno Toky.

3.10 DnexTposn3 paciiaBos.

3.11 DnexTponau3 BOAHBIX PaCTBOPOB (3aKOHOMEPHOCTU KATOTHBIX M aHOJHBIX IPOLIECCOB).
DJEeKTpOSIU3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOZIOM.

3.12 [IpakTueckoe NpUMEHEHHUE 3IIEKTPOIIU3a.

Pasnen 4. CpoiicTBa BaXKHEWIIMX KIJIACCOB OPraHUYECKUX COEIUHEHUH, OCOOEHHOCTH
CTPOEHUS M CBOMCTBA PACHPOCTPAHEHHBIX BBICOKOMOJIEKYISIPHBIX COCTMHEHUI

Pasnen 5. CpoiicTBa BaXKHEWIIMX KIIACCOB OPraHMYECKUX COEIUHEHUH, OCOOEHHOCTU
CTPOEHUS M CBOMCTBA PACHPOCTPAHEHHBIX BBICOKOMOJIEKYJISIPHBIX COCITMHEHUI

3.6 IlepeyeHb THNOBBIX NPOCTHIX MPAKTUYECKUX 3aJaHUI K IK3aMeHY
(ISt OLIEHKH YMEHH)

1 3akonuwnTte YpaBHCHHUA PpCaKIur, ONPCACIUTC MOJICKYJIAPHBIEC MACChl OSKBHUBAJICHTOB
H>SeO4 B cnepyromux peakuusx:

a) H>SeO4 + 2NaOH —...;
6) H2SeOs + NaOH —....

2 Jlns coenunenwnii: okcun kodaneta (1), ceprucTas kucnora, rupokcua 6apus, MoJieKya
a30Ta, amOMUHUHN, KapOOHAT HATPHs, HAMUIINTE (OPMYJBI COSNMHEHUN U YKaXKHUTE, K KaKUM
KJIaccaM COEIMHEHUN OHM OTHOCATCS.

3 Omnucate CTPOEHMsI aTOMa 3JIEMEHTa C MOPAJKOBBIMM Homepamu 33, 56, 72 u 1p.
Hanucatpb 21ekTpoHHYI0 GOpMYITy, YKa3aTh BaJICHTHBIE 3JIEKTPOHBI.

4 Hanucats crpykrypHo-rpapuueckue (opmynsl coeauHenuit NaxCOsz, As2Os, H2SOs,
Ni(OH)3, Cr2(SO4)3 1 1p., yka3aTh KOJUYECTBO B COSTUHEHUU G- U TT-CBSI3CH.



5 Ipu cropanuu 1 am° anerunena (H. y.) Beigensercss 56,053 kJ[x TemmoTsl. HanmmmTe

TEPMOXUMHUYECKOE YpaBHEHHE PEaKIMU, B Pe3yIbTaTe KOTOPO 00pa3yroTcsi mapbl BOABI M TMOKCHT
yriepoja.

6 IIpu momHOM cropaHuu 3THIIeHA (¢ 00pa30BaHUEM JKHUIKOK BOJIBI) BRIICIUIOCH 6226 kXK.
Haiinure 00beM BCTYNHUBIIETO B pEAKIMIO KUCIOpoAa (YCIOBHS HOPMAaJIbHBIE).

7 He npousBoas pac4eToB, OLEHUTE U3MEHEHUS YHTPOIIUU B PEAKLIAAX:

BaCL (p—p) + Na2SO4 (p—p) —-...;

2NaCl (p—p) + H2SO4 (x) — 2HCI (r) + Naz2SO4 (7).

8 IIpsimast wim obpatHast peakuus OyeT IpOTeKaTh NP CTAHAAPTHBIX YCIOBHUIX B CUCTEME
2NO (1) + O2 (1) = 2NO3 (r)? OTBET MOTUBHpYIiTE, BEIUUCIUB AG (2)98 IPSIMON pPEaKIIUH.

9 IIpu 150 °C HekoTopas peakuus 3akaHuuBaeTcs 3a 32 MuHyT. [IpuHMMas TeMiiepaTypHbIi

KO3 PUIIMEHT CKOPOCTU pEaKIUK PaBHBIM 2,5, paccUMTaTh, Yepe3 KaKoe BpPeMs 3aKOHYUTCS ITa
peakius, eciiu npoBoauTh ee mipu 200 °C.

10 Kak m3menutcsa ckopocth peakiuu 2NO (1) + Oz (1) = 2NO2 (1), a) ecinu yBeJIUYUTh
00beM B cucteme B 4 pa3a; 0) moBeicUTh KOHIIeHTpanuio O B 3 paza?

11 B xakyio CTOpOHY CMECTUTCS PaBHOBECHE B CUCTEME
N2 (1) + 3Hz (r) = 2NH3 (1),
€CJIM a) IOHU3UTH JaBJIeHHe; 0) YMEHBIINUTH KOHIIEHTpaluto Hy?

12 CocraBbTe  MOJEKYJSpHbIE U  MOJIEKYJSPHO-UOHHBIE  YpaBHEHUS  peakuuil
B3aUMOJCUCTBUSA MEXKY:

a) HUTpaToM Oapus U cynb(daTroMm HATPUS;
0) kapOOHATOM HATPUS U CEPHOU KHUCIIOTOM;
B) IIMAHUJIOM KaJlusl U a30THOM KHCIIOTOM.

13 HanummuTe B MOJIEKYJISPHOH M MOJIEKYJIIPHO-MOHHOM (opMe ypaBHEHMs peakiui
B3aUMO/JICHCTBHS CIEAYIOIMX BEIIECTB:

a) K2CO3 + HCl —..
6) NaOCl + HNO3 —...;
B) (CuOH)2SO4 + H2SO4 —......

14 CocraBbTe MOJIEKYJSIpHBIE M HOHHBIC ypaBHeHUs ruaponusa coieit: KoS, CuSOs.
VYkaxure pH cpensl.

15 Pacnonoxure coenquHeHUs B mopsiike Bo3pacTaHusi pH uX pacTBOpoB (KOHILIEHTpalUs
oanHakoBa): Na;CO3, NaOH, NaHCO3, NaCl, NH4Cl.

16 Kakoii o0bem cosstHOM KuciaoTel ¢ KoumeHtpauuer 0,013 M HeoOxomum s
HelTpamusanuu 25,0 cM® pacTBOpa THAPOKCHIA HATPHS ¢ KoHLeHTpamuei 0,02 M?

17 Kakyio Mmaccy cepHOW KHMCIOTHI HEOOXOOMMO B3ATh sl mpurotosneHus 500 cwm?
pactBopa ¢ koHueHTpauuei 0,2 H?

18 BpryuciauTh KOHLEHTPAIMIO MOHOB BOJOPOJA M THAPOKCHI MOHOB B BOJHOM PacTBOpE
ruapokcuaa kanus, pH xotoporo 11.

19 lucnepcHOl CHCTEMOMW SIBISIETCS CEPHOKHCIBIN TyMaH, YKaXXUTE AUCHEPCHYIO Cpely U
JTUCTIEPCHOHHYIO (hazy.

20 3omp dQochara Oapus OymeT CcTaAOWIM3UPOBATHCS TIPH JAOO0ABIECHWH, KAKOTO U3
nepeunciaeHHbIx 3nekTpoauTo: NaCl, Ba(OH)z, K3POs.



21 Cpeau npuBeneHHBIX peakuid ykaxute OBP:
Cr203 + KOH — 2K,CrO; + H,0;

K>Cr207 + H2SO4 (kon1r.) — CrOs + K2SO4 + H2O;
KBr + KBrOs + H2SO4 — Brz + K»2SO4 + HO.

22 Hcnonp3yss METOJ TMOJypeakiui, ypaBHINUTE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO
peaxIuio:

NaBr + MnO; + H,SO4 — MnSO4 + NaSO4 + Br, + H20.

23 CocraBbTe /1Ba TaJIbBaHUYECKUX AJIEMEHTA, B OHOM U3 KOTOPBIX Ni — aHOJI, a B IPYIOM
Ni — karoa. Hanummure ux cxemsl, paccuntaiire DJ1C.

24 Koppo3usi HUKENsI B KHCIOM cpelie U BO BIaKHOM Bo3ayxe. COCTaBUTh 3JIEKTPOHHBIE
YPaBHEHMsI aHOJJHOT'O M KATOHOT'O MTPOLECCOB. Y Ka3aTh MPOLYKThl KOPPO3UH.

25 Kak npoucxoaut armochepHas KOppo3us JIy>KEHOTO KeJie3a U Iy)KEHOH Menu (JIy)KeHue
— MOKPBITHE OJIOBOM) IIPU HAPYILIEHUH MOKPHITHA?

26 Bprunciute BEeTUYHHY 3JIEKTPOJHOTO IMOTEHIIMAajda IIMHKOBOTO 3JIEKTPOJa B PacTBOpeE
coOCTBEeHHO# comu ¢ koHnenTparmei 0,001 mons/n (E° =—-0,763 B).

27 Beluncnute Maccy cepedpa, BbIIEIMBILErOCS HAa KaTOJE IIPU MPOIYCKaHUU TOKa CHIIOHN 6
A gepe3 pacTBop HUTpaTa cepedpa B TeueHue 30 MUH.

28 Ilpu »nexrponuse BoaHoro pactsopa SnCl, Ha aHone Beimenunock 4,48 am® xmopa (.
y.). Haiigure Maccy BBIIEIHMBILETOCS HA KATOJE OJIOBA.

29 DnexTponau3 BogHoro pactsopa CuSO4 npoBomwmm nipu cuiie Toka 50 A B TedeHnue 4 u.
[Tpu 3TOM BhIIETIIIOCH 224 T Meau. BhIuucinuTe BBIXOJ IO TOKY.

30 CocraBbTe 2JIEKTPOHHBIE YpaBHEHUS MPOIECCOB, MPOUCXOAIINX Ha 3JIEKTPOJax IMpHU
anekTponuse paciasa KCl. DnekTpoibl yroiabHbIe.

31 3akonuuTte u ypapusiire peakiuio: Bi + HNO3 (koni.) — NO2 + ...

32 Hanummre CTpyKTypHbI€ (POpMYJIbl TOIUIIPOIUIIEHA, TOJIUCTUPOIIA.

4. Meroanuyeckue MaTepuaJibl, ONpeAe/siouue Npoueaypy OeHUBAHUA
3HAHMI, YMEHNH, HABBIKOB M (MJIM) ONBITA AeSITEIbHOCTH, XapaKTePU3y0IIHX
JTanbl (OPMUPOBAHUA KOMIIETEHIIMA

B Tabnmuue mnpuBeAeHbl ONUCAHUS MPOLELYpP TPOBEAEHUS KOHTPOJIbHO-OLIEHOYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YIbTATOB OOYUYEHHUS C MMOMOILBIO OLIEHOYHBIX CPEJICTB B
COOTBETCTBUU C paboyeill MporpaMMoi IUCHUILIMHBY/ TTPAKTHKY.

HaumenoBanue
OLIEHOUHOTO OnwucaHus npoueaypsl NIPOBEACHUS KOHTPOIBHO-OLIEHOYHOTO MEPONIPHUITUS
cpesicTBa W MIPOLIEAYPHI OLICHUBAHMS PE3yJIbTaTOB 00yUYEeHNUS

BrmonHenne 3amaHMi  PEKOHCTPYKTMBHOTO — YPOBHS, IPEIYyCMOTPEHHBIE paboueit
MIPOTPaMMOIl JUCITUIUTNHEI, TPOBOJATCS B Yachl, OTBEJCHHBIE Ha CAMOCTOSATEIBHYIO paboTy.
KonmgecTBo BapraHTOB 3aJaHUi 1O TEME COOTBETCTBYET YHCITy CTYJCHTOB aKaJeMHYECKON

3amanus rpynmel. Bo Bpems BBIMONHEHWS 3aJaHUl MOXHO ITONB30BATBCSA JH000H  yueOHOI,

PEKOHCTPYKTHUBHOTO CIIPABOYHOM JINTEPATYPOH, KOHCIIEKTAMM JIEKIIUH.

ypoBus (U13) IIpenomaBatens Ha JIAOOPATOPHOM 3aHSATHH Pa3daeT 3aJaHus U JTOBOJIUT 10 OOYYarOIIMXCS
CPOKH Ha €r0 BBINOIHEHHE.
IIpenonaBatens HHPOPMUpYET 00yyJaromuxcs 0 pe3ynbpTarax MIPOBEPKY;
OlLICHEHHbIE/TIPOBEPEHHbIE PadOTHI NPEToJaBaTellb BO3BPAILACT 00yJaoIuMCs

3amura [IpenonaBaTens 3a HEJENIO A0 BBINOJIHEHHS J1aOOPAaTOPHONW pabOTHI TOBOJIUT JIO CBEACHUS

JabopaTopHOH o0ydJaromuxcsi ee TeMy, METOANYECKHE MaTepHaibl K JIAbopaTopHBIM paboTaM BBIJIOKEHBI B




paboTsI JNIEKTPOHHOH  WH(pOpManMoHHO-00pa3zoBatenbHO  cpexe  UpI'VIIC,  mocrymHoi#
oOydJaromeMycsi d4epe3 €ro JWYHBIH KaOuHeT. OT4YeT MJOJDKEH OBITH BBIIOJNHEH B
YCTAQHOBIICHHBIH TpENoOJaBaTeieM CpPOK, B COOTBETCTBHM C TpeOOBaHMSIMH K HX
odopmirennto. OTueTsl B Ha3HAUEHHBIH CPOK CIaloTCsl Ha NMpoBepKy. Ecim mpemycmorpeHa
yCcTHasg 3ammra JjabopaTopHO paboTel, TO A0 O0OYYaIOMIMXCS JOBOJUTCS IepeyueHb
BOIIPOCOB, BHIHOCHMBIX Ha 3alUTy; BO BPEMs 3allUThl, 00y4YalOIUecs: JOJIKHBI O0BSICHUTh
MOJTyYeHHBIE PE3yIbTaThl OTMEUCHHBIE MIPEIIOaBATENIEM H OTBETHTH HA €TO BOIPOCHI.
[IpenonaBatens uHpopMHUpyeT 00yJaromuxcs 0 pe3ynbpTarax TIPOBEPKH;
OIICHEHHBIC/TIPOBEPECHHBIC pa0OTHI ITPETIOAaBaTeNlb BO3BpaIIaeT 00yJIaromuMcs

CobecenoBanre 00yJalOUINXCS C MPETOAAaBATENSAM 110 TeMaM AUCIUILINHBI TPeayCMOTPEHBI
paboueii mporpammoil amcrumuHEL. [IpemogaBatens HE MeHe, YeM 3a HEACTIO [0
MIPAKTUUECKOIO 3aHATUS Ha KOTOPOM OCYIIECTBIIAECTCS KOJJIOKBUYM JOBOIUT IO CBEIACHMS
Konnoksuym oOyJaromuxcs TeMy, BONPOCH IO HEHl W HeoOXoanMmyro y4deOHyro nuTepaTypy. Tewmsl,
BOIIPOCHI K KOJUIOKBUYMY M IEpeueHb HEOOXOAMMON Y4eOHOH JHUTepaTypbl BBUIOXKEHBI B
3JIEKTPOHHOM UHGPOPMAIIMOHHO-00pa30BaTEIILHOM cpene UpIl'VIIC, JIOCTYITHOM
o0yyarolieMycsi yepes ero JIMYHbIH KaOuHeT

IIpomexkyTouHas aTTecTanus B popMe IK3aMeHa MPOBOJUTCS IIyTEM YCTHOTO coOeceTIOBaHUS
mo OwieraMm. BuileThl COCTaBJICHBI TaAKMM OOpPA30M, YTO B KaXKIBIH IMOMAIH TEOPETUUYCCKUE
BONPOCHI M MPAKTUYECKHUC 3aJaHUs, KOHTPOJMPYIOIIME YPOBECHb CGHOPMHUPOBAHHOCTH
KOMIIETEHIINH, 3aKPEIUICHHON 3a JUCIUIIITNHOM.

OKk3aMeH Buner comepxuT ABa TEOPETUYECKHX BOMpPOCA U OLCHWBAHUS PE3YJIBTAaTOB OOYYCHHS B
BUze 3HaHUH. TeopeTmaeckie BOIPOCH BEIOUPAIOTCS U3 IIEPEYHS BOIIPOCOB K DK3aMCHY .
Buner cogepxuT 1Ba MpaKTHYECKUX 3aaHUsA: 00a MPAaKTUICCKUX 3aJaHHs IJIS OICHUBAHUS
pe3yIbTaToOB OOYUCHHUS B BHIE BIaJCHHUN (BEIOMPAIOTCS U3 MEPEYHS THIIOBBIX MPAKTHYCCKIX
3a/IaHAH K 9K3aMCHY)

JInsg opraHu3anMy ¥ TPOBEICHUS MPOMEXYTOYHOH arrectanuu (B QopMe HSK3aMeHa)
COCTABIISIIOTCSL TUIIOBBIE KOHTPOJIBHBIC 33JaHUsl WIJIM MHBIE MaTepHajibl, HEOOXOAMMBIE ISl OLECHKH
3HAHWH, YMEHHWH, HAaBBHIKOB U (MJIM) OMNBITa JACATEIBHOCTH, XapaKTEPU3YIOUMX ATaIbl
(dopMHpOBaHUS KOMIIETEHIIMN B TIPOLIECCE OCBOSHHS 00pa30BaTEIbHOM MPOrpaMMBI:

— IepeveHb TEOPETUYECKUX BOMPOCOB K SK3aMEHY JUIsl OLICHKH 3HAHHH;

— MepPEeUYCHb TUTIOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUN K IK3aMEHY /ISl OLICHKH YMEHHUH;

— NepeYeHb THUIOBBIX NPAKTHYECKUX 33aJaHUil K DK3aMEHY IS OIIEHKM HABBIKOB U (WJIN)
OTIBITA JAEATEIBHOCTH.

IlepeyeHb TEOPETUYECKUX BOIPOCOB U MEPEYHU THUIIOBBIX NMPAKTHUYECKUX 33aJaHUN Pa3HOTo
YPOBHS CIIO)KHOCTH K 3K3aMeHY OOydJaroIrecs MoJydaloT B Hadaje CEMeCTpa 4epe3 3JIEKTPOHHYIO
uHpopMalnoHHO-00pa3oBarenbhyto cpeny Upl VIIC (auunblit KabuHeT o0y4aronierocs).

Onucanue npouenyp NpoBeJeHusi NPOMEKYTOYHOM aTTecTanuu B (popMe IK3aMeHa
U OLICHMBAHUS Pe3yJbTaTOB 00y4eHUs

[TpomexxyTounas arrecranus B GopMe dK3aMeHa MPOBOAUTCS MyTEM YCTHOTO cOOece0BaHus
no Ouneram. buiersl cocTaBleHbl TakMM 00pa3oM, YTO B KaXIblii M3 HUX BKIIOYan B ceds
TEOPETHUECKHE BOTIPOCHI M MPAKTUIECKUE 3a/IaHUS.

buiier cogepKuT: 1Ba TEOPETUUECKUX BOMpPOCa JJIsl OLIEHKH 3HaHMi. TeopeTnueckue BOnpockl
BBIOMPAIOTCSl M3 MEPEYHs BOMPOCOB K SK3aMEHy; TPU MPAKTHUYECKUX 3aJlaHusl: JIBAa M3 HUX IS
OIICHKU YMEHUH (BBIOUPAIOTCS U3 MEPEUHS TUIIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHHI K dK3aMEHY);
TPEThE MPAKTUUECKOE 3aJaHUe ISl OIICHKHW HAaBBIKOB W (MJIM) OIBITA JEATEIHHOCTH (BBIOUPAIOTCS
U3 MepPEeyHs TUMOBBIX MPAKTUYECKUX 33JJaHUH K DK3aMEeHY ).

Pacnipenenenmne TeopeTHUECKUX BOMPOCOB M MPAKTUUECKHUX 33aJlaHUM 10 IK3aMEHAIIMOHHBIM
OmsieTaM HaxOJUTCS B 3aKPBITOM JJIsl 00y4aronuxcs aoctymne. Pa3paboTaHHbIN KOMITJIEKT OUIETOB
(25-30 OuneToB) HE BBICTABIISIETCS B AJIEKTPOHHYIO HH()OPMAIMOHHO-00PA30BATEIBHYIO CpEIY
KpKT HUpI'VIIC, a xpanutcs Ha Kadenpe-pazpaborunke POC Ha OymMaKHOM HOCHTENE B
coctape ®OC 1o AUCHUILIIIHE.



Ha sx3amene oOywaromuiics O6eper OuieT, Juisi MOATOTOBKM OTBETa Ha SK3aMEHAIIMOHHBIN
ouner oOyuaronieMycst OTBOAUTCS BpeMs B mpeaenax 45 MunyT. B mpouecce oTBeta o0yyaromerocs
Ha BOTIPOCHI M 33aHUs OMJIeTa, IPENoJaBaTellb MOXKET 33JaBaTh JIOMOIHUTEILHBIE BOIIPOCHI.

Kaxnpiii Bompoc/3amanue Ousera OLEHHBAETCS IO YeTbpeXOaIbHOM CcUCTeMe, a jaiee
BBIYHCIIACTCS CpeAHee apu(METHYEeCKOe OLEHOK, ITOJNyYeHHBIX 3a KaKIblil BOMPOC/3amaHUeE.
Cpennee apudMeTHIecKoe OIIEHOK OKPYTIISIETCS 10 LIEJIOTO 110 MPaBUIaM OKPYTJICHHS.

O0pa3en IK3aMeHALIMOHHOT0 OH1JIeTa

DK3aMeHaNHOHHbII Orter Ne 1 YTBepKIaio:
20_-29_ o JMcuuIUIHHe «XUMMSs» 3aBenyromuit
yueOHBIH Tox xadeapoit CIKJI
Cneyuanvrnocms CTPOUTEIBECTBO JKEJIE3HBIX JOPOT, MOCTOB 1 KpWXKT UpI'YIIC
TPaHCIOPTHBIX TOHHENIEH K.M. Mopos
1 cemecTp

1. 3axou I'ecca. CnencrBus m3 3akoHa ['ecca.
2. OCHOBHBIE 3aKOHBI XUMUU. 3aKOH COXPAaHEHUS MacChl. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOTajipo.

3. 3akoHYHTE ypaBHEHUS PEaKIMH, ONPEAeTUTe MOJECKYIsIpHbIe Macchl SkBUBaIeHTOB HoSeOs B cremyrommx
peakusx:

a) H,SeO4 + 2NaOH —.. ;
0) HoSeO4 + NaOH —....




