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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 B3aUMOCBSI3H 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 aKTyJIN3alXsl CUCTEMBbI 0a30BbIX LIEHHOCTEH JIMYHOCTH;

— pa3BUTHE HPABCTBEHHBIX KAuyeCTB, TaKUX KaK 4YECTb, JOJI, MOpPalb, CIPABEAIUBOCTb, MHIOCEPAUE,
B3auMOIIOMOIIb, I[py)KeJ'I}O6I/Ie, OMIIaTUA U NMMO3UTUBHOC OTHOLICHUEC K JIFOASAM, B TOM YUCJIC, HYKJAIOIUMCS B ocoboit
3a00Te (JIF0JIU ¢ OrpaHNYEHHBIMU BO3MOXHOCTSIMHU 3710POBbs, TIONABIINE B TPY/IHbIC )KU3HEHHBIC CUTYAlINH);

— pa3BUTHE YyBCTBa NaTPUOTHU3Ma U TOPAOCTHU 3a CBOO POoANHY; rOTOBHOCTH K 3aiuTe uHTEpecoB Poccuu;

— (opMHpOBaHWE W Pa3BUTHE Yy OOYYAIOIIMXCS OTBETCTBCHHOW TI'PaXIAaHCKOW IO3UIIMH, OCHOBAaHHOM Ha
TPaIULOHHBIX, KyJIbTYPHBIX, aKaJIEMHUECKHUX 1 TyXOBHO-HPABCTBEHHBIX [IEHHOCTSIX POCCHHCKOTO OOIIECTBa;

— (opmMHEpOBaHKE NMPUBEPKEHHOCTH HIESM PaBEHCTBA IIPaB, IPY>KObI, B3aMMOIIOHUMAHUS, B TOM YHCIE, B
cepe MeXHAMOHATIBHOTO OOIICHNS;

— pa3sBUTHE WHTEpECa yBaXKUTEIBHOIO OTHOLIEHMS K S3bIKaM, HAIMOHAJIBHOMY AOCTOMHCTBY, TPaIULMAM,
qyBCTBaM, yOESKICHHUSAM JIFO/IEH;

— BOCIIMTAHUC YBAXXCHHA K 3aKOHY, HOpMaM KOJIJICKTUBHOM JKU3HU, PA3BUTHUC Fpa)K)laHCKOﬁ n COHHaHLHOﬁ
OTBETCTBEHHOCTH KaK Ba)KHEHILEH 4epThl JMYHOCTH, NPOSBISIOUIelicss B 3a00Te O CBOEH CTpaHe, COXpaHEHHH
YeJIOBEUECKON IIUBUIIN3ALINH;

— BOCIIUTAHHE TIIOJIOKUTEIBHOIO OTHOUICHUS K TPYIy, Pa3BUTHE MOTPEOHOCTH K TBOPUYECKOMY TPYAY,
BOCIIMTAHHUC COITUAJIBHO 3HAYUMOM HCICYCTPEMIICHHOCTU U OTBETCTBECHHOCTHU B ACJIOBBLIX OTHOIICHUAX

— ofecrieyeHUe pa3BUTUSL JMYHOCTH M €€ COLMAIBHO-IICUXOJOTHYECKON TOANEPKKH, (opMHUpoBaHHE
JIMYHOCTHBIX Ka4€CTB, HEOOXOIUMBIX ISl 3(h(heKTHUBHON NMPOheCcCHOHATBHON AEATEIBHOCTH;

— BBIBJIICHWE M TIOJAEPXKKa TANAHTIMBBIX OOydJaromuxcsi, (HOPMHPOBAHHWE OPraHU3ATOPCKUX HABBIKOB,
TBOPYECKOTO MTOTEHIIMAJIA, BOBJIEUEHHE 00YJaIOIINXCS B IPOLIECCHl CAMOPA3BUTHS M CaMOpEaM3aliH;

— (opMHUpOBaHKE KYIBbTYPHI U 3THKH MPO(ECCHOHAIBEHOTO OOLIEHNS;

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

— TIOBBIIIICHHE YPOBHS KYJIBTYPbI 0€30MMacHOTO TOBEICHHUS;

— Pa3BUTUC JINYHOCTHBIX 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 ConpoTuBneHue 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 PEaKIHii;

- 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-MeTOoAuYeCKe Pa3paboTKH (B T.4. JJIsl CAMOCTOSITEJIHLHOMH PadoThl 00yYalIuxcs)

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 oOyueHus crieransHocTH 23.05.06
CTpOUTENHCTBO JKENE3HBIX 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: 1a00paTOPHBIN 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

OYHOM 1 3209HOM (opM oOydeHus : B 2 4. U.2.. —

KpacHosipek:
KpHKT
UpI'VIIC, 2015

100% onmaiian
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KT=&SEARCH_STRING=&S21STN=1&S21REF
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6.1.34

PyGueBckas JLA., Xumust [ DIeKTPOHHBIN pecypc] : MHAUBUAyanbHBIe |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 f{t&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 mnHGOPMAIIMOHHO-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

DnekTtponHas 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 «YHuBepcuTeTcKast OMOIMOTEeKa OHIIAWHY : AIEKTpoHHast Onbnmoteka : caiit / OO0 «AupexT-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 obecnieyeHne 1 HHPOPMALMOHHbIE 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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MPOMEKYTOYHOU aTTeCTAllUH, YKOMIUIGKTOBAHHBIC CIICHUAIN3UPOBAHHON MEOCIbI0 M TEXHHYCCKUMHU
cpenctBaMyd  oOydeHHUs (HOYTOYK, IIPOEKTOpP, OKpaH), CIyKallUMH JUIsl TIPEeACTaBIeHUS y4eOHOM
uHpOpManuu OoJNbIION ayauropuu. JlJis MpPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA MUMCIOTCA yd4eOHO-
HATrJSITHBIC TIOCOOMS (Pe3eHTAINH).

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(pOopMaImoHHo-00pazoBarenbHyto cpexy KplKT 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 [Tomemnenune uist XpaHeHUs! U IPOPHIAKTHIECKOT0 00CIy)KUBaHusl yueOHoro obopynoBanus 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.
Jlekms: 3axknazbpIBaeT OCHOBBI HAYYHBIX 3HAaHUN B CHUCTEMAaTU3MPOBAHHOMW, MOCJEIOBATEIbHOM,
000011IeHHON (hOpME; PACKPBIBACT COCTOSIHME W TICPCIEKTUBBI PA3BUTHS COOTBETCTBYIOIICH
001acTH HayKH M TEXHHKH, KOHIEHTPHUPYET BHHUMaHHE OOYyYarolIuXcsi Ha Haubojiee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYJIHPYET O3HABATEIbHYIO aKTUBHOCTH 00YUYAIOIIUXCSL.

Bo Bpems JNEKIMOHHBIX 3aHATHH OOYYarOUIMICSA IODKEH YMEThb CKOHIICHTPHPOBATh
BHUMAaHHE Ha W3yYaeMBIX NIpoOieMax W BKIIOYNTH B paboTy Bce BHABI MaMATH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-IBUTATENbHYI0. J[J1s 3TOTO BeCch MaTepHall, U3JaracMblii pernogaBaTeseM,
oOygaromeMycss HEOOXOIUMO KOHCIEKTHPOBATh. B KOHCHEKT PEKOMEHAYETCs BBIMHUCHIBATH
ompeneneHus, (GOpPMYIHPOBKH U TOKa3aTeIbCTBa TeopeM, GpopMyisl U T.I. Ha moisax KoHCIEeKTa
CJIe/lyeT IIOMEYaTh BOIPOCHI, BBIIEJICHHbIE 00YYaIOIUMCS /IS KOHCYJIBTAIIMU C TPEToJaBaTeleM.
BeiBoztbl, mosyueHHble B BUae (OPMYN, pPEKOMEHIYeTCs B KOHCIIEKTE MOAYEPKUBATH WM
00BOIUTH paMKOH, YTOOBI Jyyllle 3alOMHUHAIHNCH. 1l0Ne3HO COCTaBUTH KpaTKUM CHpPaBOYHUK,
COJICpIKaIlMi OIpeAeICeHHs B)KHEHIINX MOHATHH M HanboJjee 4yacTo yrnorpedisieMbie (OpMYJIbI
JucuuIuivHbl. K KaI0i JeKIUU cleayeT pa3oOpaTh martepuan Mmpenpiayiiei jgekiuu. M3yqas
MaTepHaj Mo y4yeOHUKY WM KOHCIEKTY JIEKIHil, clIeqyeT MepexoauTh K CIeayloleMy BOIpocy
TONBKO B TOM CiIy4ae, KOTJa XOpOIIO YCBOEH MHpeAblAyInuii Bompoc. [Ipum 3ToM HeoOXoammo
BOCIIPOM3BOJINTE Ha OyMmare BCe PacCyKICHUs, KaK UMEIOIIUECs B yUeOHHUKE WITH KOHCIICKTE, TaK
W MPOMYIICHHBIC B CHJIY HX MPOCTOTHI. Ps BONPOCOB MUCIMIUIMHBI MOXET OBITH BBIHECEH Ha
CaMOCTOsTeNIFHOE M3yueHne. Takoe 3aaHue TpeOyeT OnepaTuBHOTO BHINMOJHEHHS. B KOHCIIEKTE
JEKIMA HEoOXOJAWMO OCTaBHTh MECTO IS OCBEIICHUS YIOMSHYTHIX BOMPocoB. OO0O03HAYHTH
BOIPOCHI, TEPMUHBI, MaTe€pHUall, KOTOPbIH BBI3BIBAET TPYAHOCTH, IOMETUTh U MOMNBITATHCS HAUTH
OTBET B pEKOMEHAyeMoi nureparype. Ecmm caMmocTosiTenbHO He yaaercs pazobparbes B
Mmarepuajie, TO HeoO0XoAuMO CQOPMYJIMpPOBaTh BONPOC M 33/aTh NPENOJABaTEN0 Ha
KOHCYJIbTAINH, Ha IPAKTHYECKOM 3aHATHH

JlabopaTopHsie
3aHATHS

Ienbro 1ab0paTOPHBIX 3aHATHI BBICTYIIAET O0CCIICUCHUE MOHUMAHUS TCOPETHISCKOT0 MaTepHaa
y4eOHOro Kypca M ero BKIIOYEHHE B CHCTEMY 3HaHUI CTY/I€HTOB, ()OPMHUPOBaHHUE
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
JIeSTeIILHOCTH.

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

- MOCTaHOBKY TEMBI 3aHATHH U ONpeAeTICHHE IIeTH JabopaTopHOil paboTEI;

- ompeJieTIeHUe MOoPsIKa MPOBEICHHUS 1a00PaTOPHON pabOThI MIIM OTJEIbHBIX €€ ITAIOB,;

- 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 3aHATHUH NPETIOJAABATEIb 3HAKOMUT CTYACHTOB C O6H_II/IMI/I IpaBUJIaMu pa6OTBI 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 oopmileHHast paboTa A0JKHA 3aBepLIaThest POPMHUPOBAHUEM
6nbarorpaMuecKoro CIucKa.




CamocrosTenpHas
pabora

OOyuyeHne N0 IUCLUIUIMHE MpPEAyCMaTPHBAaeT aKTHBHYIO CaMOCTOSTENbHYIO paloTy
oOyuatomerocs. Ha camocrositensHylo paboTy orBomutcs 21 waca(oB) mo ouHod ¢Qopme
o0ydenus 1 78 yacoB 1o 3a04HON 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:
oOyyvaromuiics n3ydyaerT y4eOHbIH MaTepuan, pa3OupaeT NpUMEphl M PelIaeT pa3HOYPOBHEBBIC
3aJaydl B paMKax BBINONHEHHWS Kak OONIMX [JOMAIIHUX 3aJaHui, TaK M WHIUBHIYAJIbHBIX
momarmaux 3amannii (MA3). [Ipu BRITOTHEHWM MOMAIIHHUX 3aJaHUH OOYyYaromeMycs CIexyeT
o0paTuThCA K 3a7adaM, PEIICHHBIM Ha NPEABIAYIINX MHPAaKTHYECKHX 3aHATUAX, PEIICHHBIM
JOMaImIHUM paboTaMm, a Takke K IpuUMepaM, HPUBOAMMBIM JekTopoM. Ecmm storo Oyner
HEJOCTATOYHO ISl BBIMOJMHEHHS BCEH pabOTBI MOXKHO JIONOJHHUTEIHHO BOCIHOJIB30BAaTHCS
y4eOHBIMH TTOCOOWSIMH, IPUBEICHHBIMH B paszene 6.1 «YuebHas nmurepatypa». Ecim, HecMoTps
Ha H3y4YCHHBIH MaTepHuaj, 3aJaHue BBHINOJHUTh HE YIAaeTcs, TO B 00S3aTEILHOM IOPSIKE
HEOOX0NMO MOCETUTH KOHCYJIBTALUIO TPETIoIaBaTelis, BeIyIero MPaKTHIECKUe 3aHITUS, W/ U
KOHCYJIBTAIIHUIO JIEKTOpa.

W13 nomkHBI OBITH BBIMOJIHEHBI OOYYaIOIIMMCS B YCT@HOBJIEHHBIE IPENOJaBaTelieM CPOKH B
COOTBETCTBMM ¢ TpeboBaHusiMH K odopmienuto KP (TexcroBoit m rpaduueckoil uacreii),
chopmynupoBanHeiM B [lonmoxenun «TpeboBaHuS K OGOPMIIEHHIO TEKCTOBOH M TpaduuecKoi
JoKyMeHTaru. HopMOKOHTPOIIbY.

Ooyuarommuiicst 04HOM (popmMbl 00yueHHs BbINOJIHSIET:

I cemectp

N3 Ne 1 «DOuHepretmka XMMHMYECKHX peakUMid». 3aJaHus pa3MEUIeHbl B 3JIEKTPOHHOH
nHpopMannoHHO-00pazoBaTensHON cpeae UpI VIIC, moctymHo# oOydaromemycs depe3 ero
JUYHBIA  KaOMHET/B y4eOHO-METOAMYecKOM mocoboun «VHAuBuayadbHBIE 3aJaHus  AJs
CTYJICHTOBY.

UA3 Ne 2 «KuHeTHka XMMHUYECKUX peakuui». 3aZaHus pa3MelleHbl B DIIEKTPOHHOM
uHpopMannoHHo-00pazoBaTenpHOi cpeae WpI'VIIC, moctymHoi oOydaromieMycs uepe3 ero
JUYHBIA KaOMHET/B  y4eOHO-METOAMYecCKOM mocoboun «VHauBuayadbHBIE 3aJaHus  AJs
CTYJICHTOBY.

NA3 Ne 3 «["ampBaHUYECKHHA AIIEMEHTY». 3aJaHus Pa3MEUICHEI B AJIEKTPOHHON WH(POPMAIIMOHHO-
obpazoBatensHOU cpene Mpl YIIC, moctymHO# obydaromeMmycsl depe3 ero JIHMYHBIH KaOWHEeT/B
y4eOHO-MeToAuIecKoM ocoonu «IHAuBHAyanbHbIE 3alaHNs U CTYICHTOBY.

Oodyuarmemycs 3204H0i popmMbI 00ydeHUsI.

OOy4atommiicss 3a09HOW (popMBI 0O0ydeHHs BHIONMHSET 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 IIPEIojaBaTesieM CPOKH B COOTBETCTBHM C TpeOoBaHMAMHU K odopmienuto KP
(TexcToBOM W rTpaduueckoi wacteil), chopmynupoBaHHbiM B Ilonoxxenun «TpeGoBaHus K
0(OPMIICHHIO TEKCTOBOU U rpa)uuecKoi qokyMeHTalu. HOPMOKOHTPOIbY.

Ilepen BBHIMOJTHEHHEM KOHTPOJBHOH paboOThl  OOydYarOmUWCA JODKEH U3YyYHUThb
TEOpEeTHYECKNi MaTepuan W pa3o0paTh pEIICHHS THUIOBBIX 3ajad, KOTOpPbIE INPHBOIATCA B
nocobusx. PaboTy HE0OX0ANMO BBINOJHATE AKKypaTHO, JIOOBIMH YEpHMJIAMH, KPOME KPACHBIX
Wi oOpMIIATh B 3JEKTPOHHOM BHJE. [IpHu BBINONHEHHH pabOThl 00s3aTEIBHO JOJKHBI OBITh
MOAPOOHBIE BHIYMCICHHUS M YETKHE MOSCHEHUS K pelIeHuto 3a1ad. Pemenne 3amau HeoOX01MMO
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 IOJDKHO 3aKaHUMBAThCS CIIOBOM «OTBET», €CIIH 33/1a4a €T0 NMPeTyCMaTPUBAET.

Komruieke y4eOHO-METOIMYECKHX MaTepUalioB 10 BCEM BHIaM Y4EeOHOW JIEsTENbHOCTH, NMPELyCMOTPEHHBIM pabodeit
MIPOrpaMMOil TUCHHUIUIMHBI, pa3MeIlleH B AIEeKTPOHHOH MH(pOopMaIoHHO-00pa3zoBaTenbHoit cpene KpVKT UpI VIIC,
JOCTYIHOH oOydaromeMycs uepe3 ero JHYHBIH KaOmHeT u OjnexkTpoHHyio Oubmuoreky (Ob KplKT

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.

@OHA OIEHOYHBIX CPEIACTB IMpeIHa3HAuYeH JUIsi HCHOJB30BaHMA OOYyYaroIIUMHUCH,
IpenojaBaTeNsiMi, aJMUHUCTpalMeldl YHUBEPCUTETa, a TaKKe€ CTOPOHHMMH O0pa3oBaTEIbHBIMU
OpraHu3alsIMH JUIsS OLIEHMBAHMA KadecTBA OCBOCHHUS OOpa30BAaTENbHOW MPOTPaMMBbl M YPOBHS
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUHN Y 00y4atOIInuXCsl.

3apauamu OOC ABISAIOTCS:

— OLIEHKA TOCTIKEHHUI 00yYaromuxcsl B IPOIecce U3yUeHUs AUCHUTIINHBL;

— ofecnieueHHe  COOTBETCTBHSI  PE3yJlbTaTOB  OOy4YeHHs  3ajayaM  Oyaymiei
npoecCHOHANBHOM AESITETbHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJUIMOHHBIX M BHEIpPEHUE
WHHOBAIIMOHHBIX METOJIOB O0YUYCHHSI B 00pa30BaTeIbHBIN MIPOIIECC;

— CaMOIIOITOTOBKA U CAMOKOHTPOJIb O0yUaloluXcs B Ipoliecce 00yueHusl.

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

Jns oueHku YpOBHS CPOPMUPOBAHHOCTH KOMIIETEHIIMH HCIOIB3YETCS TPeXypOBHEBas
cucrema:

— MHUHHUMAJIbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM JUIsi BceX OOydYaromMxcsi IO
3aBEpIICHUIO OCBOEHHUS 00pa30BaTENbHOM NPOTrPaMMBI; JaeT oOIiee MPEeACTaBICHHE O BHUJE
JESTEIIbBHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBAHUS OOBEKTOB MpoeCCHOHATHHOM
NeSITeTbHOCTH, METO/IOB M aJITOPUTMOB PEIICHHUS MPAKTHYECKUX 3314,

— 0a30BBIi  ypOBEHb OCBOEHHUS, IPEBBIIICHHE MHHHUMAJIbHBIX  XapaKTEPUCTUK
c()OPMUPOBAHHOCTH  KOMIICTCHIIMH; IIO3BOJIICT pEIIaTh THUIOBBIE  3a7add, NPUHUMATH
npodecCHOHANbHBIE W YIPABJICHYECKUE PEIICHHsS] [0 W3BECTHBIM alropuTMaMm, MpaBWIaM U
METOTUKAM;

— BBICOKUH YPOBEHb OCBOCHHS, MAaKCHMaJIbHO BO3MOXKHAas BBIPAKEHHOCTh XapaKTEPHUCTUK
KOMITETEHIIHIA; MTPE/IIoJIaraeT rOTOBHOCTh PEIIaTh MPAKTHUECKUE 3a/1a4H MTOBBIIIEHHON CI0KHOCTH,
HETHUIOBBIE 3aJauM, MPUHUMATh NMPO(PECCHOHANBHBIE U YNPABICHYECKHE PEIICHHUS B YCIOBHIX
HETIOJTHOM  OTPENIENIEHHOCTH, TIPU  HEJAOCTATOYHOM  JIOKYMEHTAJbHOM, HOPMAaTHBHOM U
METOAMYECKOM O00ECTIEYEHHH.

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

JucuunnuHa « XuMHUsS» y4acTByeT B JOPMUPOBAHUN KOMIIETEHIINH:
OIIK-1. CnocobeH pemaTe MHXEHEpHbIE 3a7auyd B MPOQPECCHOHATBHON HEATENbHOCTU C

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

IIporpaMmMa KOHTPOJILHO-0LIEHOYHBIX MeponpusATHIi — ouHasi popma oOyueHust

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: DKBHBAJICHT U MOJIpHAs Macca OIIK-1.3 | Otuer no 1a60paTOpHBIM




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 FOHI.[CHTpaHPIPI 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 3augra 1a60paTOpHOIL
6 5 JHCccolManiy. BomopoIHbIil OKas3aTels. OIIK-1.3
KOHTPOJIb I — paboTsI (ycTHO)
7 6 Texymuii 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 (IIMCHbMEHHO)
Tema 2.5: DeKTpoNIUTHYECKAS JUCCOLAALINSL. OIIK-1.3 3amura 1abopaTopHOU
9 g Texymmii Peakiuu B pacTBOpax 3JIEKTPOJIUTOB. 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
paboTtam (MUCEMEHHO)
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 XUMHUYECKUX PEAKIIHIA. 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 MTPOIECCH 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. Karoanoe BoccTaHoBeHHE OIK-1.3 | pasn OYPOBHEBbIE 3a1a4H 1
16 15 KOHTPOJIp | M AHOIHOE OKHCIICHHE. DIEKTPOIIM3 C aKTHBHEIM H sanaHms
WHEPTHBIM aHoI0M. 3akoHHEI Dapazes. Berxox o
TOKY. [IprMeHeHue DIEeKTPOoIH3a. (u13)
Texymuit | Tema 4.5: Kopposus MeTamios u 3ammra ot OIIK-1.3 | PasHOypOBHEBEIC 3aJaUH H
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 DIEeKTPOXUMMUSI
5 OpraHudeckasi XUMHSL H XUMHSL IOJIIMEPOB

*M®opma MPOBEACHUS KOHTPOIHHO-OIIEHOYHOTO MEPOTIPUITHS
TEXHOJIOTHH.

. YCTHO, IMCbMCHHO, KOMITBIOTCPHBIC

[IporpaMmMa KOHTPOJIbHO-0LIEHOYHBIX MEPONPUATHII — 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: DnexTponuTHdecKas 3aH§;T61::IG(O}iiT§5HOH
2 18 mucconnanys. Peakim 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 1ab0paTOPHEIM
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 CTPOCHHS 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 MECPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOI'UH.

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

Kontponb kauecTBa OCBOCHHS HUCHUIUTMHBI/TIPOXOXKIECHUS TPAKTUKU BKJIIOYAET B ceOs
TEKYIIUHA KOHTPOJIb YCIIEBAEMOCTH W MPOMEXKYTOUYHYIO aTTeCTalMio. TeKymuid KOHTpPOJIb
YCIIEBAEMOCTH M MPOMEKYTOUHAS aTTECTAIMsI O0YUYaIOIIUXCSl MPOBOASATCS B IENSAX YCTAaHOBIICHUS
COOTBETCTBUSl  JIOCTIDKEHUH  OOydarolmuxcs TMOJTamHbIM  TpeOOBaHHMSIM  00pa3oBaTeIbHOMN
MPOTrpaMMBbI K pe3yJibTaTaMm 00yueHus u (pOopMUpPOBaHUS KOMITETSHIIUM.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUW, HABBIKOB OOYYaIOIIUXCSA. 3ajada TEKYIIEro KOHTPOJSI — OMEpPaTHBHOE U PETYJIIpHOE
yOpaBleHUE yueOHOW JeATENbHOCThIO OOYyYaroIIMXCS Ha OCHOBE OOpaTHOM CBS3M W
KOPPEKTUPOBKH. Pe3ybTaThl OIIEHUBAHUS YYUTHIBAIOTCS B BUJE CPEAHEN OLICHKH MPHU MPOBEICHUN
MIPOMEXYTOUYHOM aTTECTALIUH.

Jlnst  olleHWBaAHUS PE3yNHTATOB OOYUYEHHsI HCIONB3YETCS 4YeThIpeXOallbHas —IIKasa:
«OTJIIMYHOY, «XOPOIIOY», «YJIOBIETBOPUTEITHHOY, «HEYAOBIECTBOPUTEIHHO» U IBYyXOAIbHAS IIKAJa!
«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 9 . | KOHTPOJBHBIX 3aJaHUIA
pabota (KP) MoxeT OBITh HCIONB30BAHO JJIsI OICHKH 3HAHUH H YMCHUH

o0yJaromumxcs

10 TCMaM JUCHUILIUHBI

CpeZ[CTBO KOHTpPOJIA YCBOCHUA yqe6H0r0 Matrepuajlia TEMBI,
paszmena Wi pasaciioB  AUCHOUILIMHBI, OPraHU30BaHHOE KakK

Bompocer no

MoskeT OBITh HCIOJIB30BAHO ISl OLIEHKH YMEHHH, HaBBIKOB U (MJIH)
OTIBITA AEATENbHOCTH O0YJarONTHXCS

2 | KomnokBuym ydeOHOe 3aHATHE B BHAEC coOeceloBaHMSA NpENojaBaTelIs ¢ | TeMam/pasaenam
00yJaromuMucs. JUCITUTUTAHBI
MoskeT OBITh UCTIOIH30BAHO IS OIICHKH 3HAHUH 00YyJaroIHuXCs
PasznnuaroT 3ama4u ¥ 3a1aHAA:
— pEIpOAYKTHBHOTO YpPOBHS, ITO3BOJISIOMIME OLEHHBATH U
JIUAarHOCTHPOBATh 3HaHHWE (PaKTHUECKOro Marepuana (0a3oBbIe
MOHATHS,  AJITOPUTMBI, (AaKThl) W  yMEHHE  MPABWIBHO
WCIIONb30BaTh CIElUaIbHbIE TEPMHUHBI WM TIOHATHS, Y3HaBaHUE
00BEeKTOB M3y4YeHHs] B paMKaxX OIPENeJICHHOTO  paszferna
HCIUIUINHEI,
JucH ’ . . Kommiekr
MOXET OBITh HCIIOJIb30BAHO IS OIIEHKM 3HAHUH W YMEHUH
Pa3HOYpPOBHEBBIX
00yJarommuxcs; o
3a/1a4 v 3aJIaHui
PazHOypOBHEBBIC — PCKOHCTPYKTHBHOTO YPOBHA, NO3BONSIOIIME OUCHMBATE H |
3 | 3amauym W 3aaHUS | JWATHOCTUPOBATh yMEHUS CHHTE3WPOBATh, aHAIN3UPOBATH,
N . KOMIDICKTHI 3371a9 U
na3) 0000mmaTe  (aKkTHUECKUH W  TEOPETHYECKHH Marepmal ¢ sananii
(hopMyTHpOBaHHEM KOHKPETHBIX BBIBOJOB, YCTAaHOBJICHHEM
N OTIpEeNICIICHHOT O
TIPUYIHHHO-CIICJICTBEHHBIX CBS3CH; OBHS
MOXeT OBITh HWCIOJB30BAaHO JJII OLEHKU 3HAHWM, YMEHUH, yp
HABBIKOB U (MJIM) OTBITA JIEATEILHOCTH 00YYarOIIUXCS;
—  TBOPYECKOTO  YPOBHS, TMO3BOJIIIOIIME  OIIGHUBATh U
JIMAaTHOCTUPOBATh yMEHMs, MHTETPUPOBATh 3HAHUS Pa3IUUHBIX
o0nacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHUS;
MOXXET OBITh HCTOJB30BAHO JJIsI OIEHKHM 3HAHWMA, YMEHUH,
HaBBIKOB ¥ (MJIH) OTBITA ACATEIHHOCTH O0YJIAFONIIXCS
CpencTBo, TMO3BOJNSIONICE  OLCHUTH YMEHHE OOYYaroIerocs
MMUCBMEHHO W3JIaraTh CyTh IIOCTAaBICHHOM 3aa4y¥, CAMOCTOSTEIHHO
3ammra MIPUMEHSATh CTaHAAPTHBIE METOJIBI PEIICHNUS TIOCTaBICHHOH 3a1auu ¢ | TeMbl mabopaTOpHBIX
4 | maboparopHoi HCTIONB30BaHUEM HWMEIOIIeics nabopaToOpHO 0a3bl, TPOBOIWTH | paboT M TpeOOBaHUS K
paboThI aHaJU3 TTOTyYEeHHOTO pe3ylibTara padoTHL. WX 3allUTe

5 | Dk3amen

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

MoskeT OBbITh UCTIOJIB30BAHO YISl OLIGHKH 3HAHWH, YMEHU M, HABBIKOB
U (WJIK) OIIBITA AESTEILHOCTH 00yYarOIMXCs

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

Kpurepun n mkaJjbl oeHMBaHUSA KOMIIETCHIUH B pe3yJibTaTe H3y4YeHHUs JMCIUIITTHHbI/
IPHU NPOXO0KACHUHN MPAKTHKH NPHU MPOBEJICHUH NMPOMEKYTOYHON aTTeCTALUH
B (popMe 3a4eTa u/nmim 3k3amena. Illlkaja oneHNBaHHUA YPOBHSI OCBOCHHS KOMIIETeHIM I

YpoBeHb

[Ixanel oLieHUBaHUS Kpurepuu oneHuBaHust OCBOEHUSA

KOMIIETEHIIUI

OOyuaromuiics IIPaBUIBHO OTBETUII Ha .

«OTJINYHO» «3aUTEHOY Beicokuit
Teoperndyeckue Bonpochl. Ilokazan oTaM4HBIE




«XOPOILO»

«YAOBJICTBOPUTCIILHO»

3HAaHMS B  paMKax y4eOHOro  Marepuaia.
[IpaBUIbHO BBIONHUI TPAKTHYECKUE 3aJaHusl.
[Nokazan oTaMYHBIE YMEHHS U BIIaJCHHUS HaBBIKAMH
MIPUMEHEHHUS TOJYUYEeHHBIX 3HAHUH M yMEHHH Npu
peleHny 3a7ad B paMKax y4eOHOro marepuana.
OTBeTUI Ha BCe JONMOJIHUTENbHbIE BONPOCHI

OOyuaronumiicss ¢ HEOONBIIMMHA HETOYHOCTSIMU
OTBETWJI HAa TEOpeTHYeckue BOMpochl. Ilokazan
XOpOILIe 3HAHUSI B paMKax y4eOHOro marepuana.
C  HeOOJPIIMMH  HETOYHOCTSMH  BBITOJHILI
npakTuueckue 3aganud. [lokaszan xopouue yMeHus bazoBsiit
U BIQJICHHUS] HABBIKAMH MPUMEHEHHS MOJYICHHBIX
3HAHUW W YMEHUU IpU PELIEHUH 3aJad B paMKax
yueOHoro Mmarepuana. OTBeTHI Ha OOJIBIIMHCTBO
JIOIIOJIHUTEJILHBIX BOIIPOCOB

OOyyaromuiicst ¢ CyIIECTBEHHBIMH HETOYHOCTSIMHU
OTBETHJI Ha TeopeTuueckue Bompockl. Ilokazan
yJIOBJIETBOPHUTENbHBIE 3HAHUS B paMKax y4eOHOTO
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 JIOTIOJIHHUTEIHHBIE 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 Matepuana. IIpum oTBeTax Ha
JIONIOJIHUTENBHBIE  BONPOCHl  OBUIO  JIOMYIIEHO
MHO>KECTBO HENPAaBUJIbHBIX OTBETOB

Komnerenunu
He c(hOPMUPOBAHBI

Kpurtepun u mkaJjbpl oueHMBaHUs Pe3y/JbTATOB 00y4YeHUs NPHU NPOBeAeHUN

TEKYILIEro KOHTPOJIA YCIIEBaeMOCTH

3aganus pekoHcTpykTHBHOIO YpoBHs (U/13)

Orenka

Kputepuii otienku

«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 MPEABSIBISEMBIMU TPSOOBaHUIMHU

«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
odopmireHH# padboThl

«YyAOBJICTBOPUTCIBHO»

OOyuaromuiicst BBITOIHUI 331aHUS C CYLIECTBEHHBIMUA HETOYHOCTAMU. [lokazan
YAOBJIETBOPHUTEIbHBIE 3HAHUS, YMEHUS W BIAJCHUS HAaBBIKAMH MPUMEHEHHS X
IIpH pEIIeHHH 33/ad B paMKax YCBOGHHOro ydeOHoro matepuana. KadecTtBo
odopmienus paboTbl UMEET HEJOCTATOUHBIH 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»

JlaboparopHass paboTa BHIIOJHEHA B 0003HAYCHHBIH
MpernoJiaBareieM CpoK, B IMOJHOM 00beMe ¢ COOMIoIeHIEeM
HeoOXomuMol  mocnenoBatensHOCTH.  OOyuaromuiics
pabortan MIOJTHOCTBIO CaMOCTOSITENBHO; MoKa3an
HEOOXOAMMBIC IJIs TMPOBEACHHUS pPabOTHI TEOPETHICCKUE
3HAHWS, IPAaKTHYECKUe YMEHUS U HaBBIKWA. PaboTa (0T4eT)
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  TOCTEeNOBATEIFHOCTH  BBIMIOJHEHUS, HE
BIUSIONIFE HA TIPAaBWIHHOCTh KOHEYHOTO pe3yibTara.
Pabota moxaspiBaeT 3HaHHE OOYYaIOIIMMCS OCHOBHOTO
TEOPETHUYECKOTO MaTepuaja ¥ OBJaJICHUE YMEHUSIMH,
HEOOXOMUMBIMH N7  CAMOCTOSITENBHOTO — BBITTOIHEHHS
pabotel. [lomylieHsl HETOYHOCTH ¥ HEOPEXKHOCTH B
oOpMIICHUH pe3yJIbTaTOB PabOTHI (OTUETA)

JlaboparopHast paboTa BBIIONHEHA C  3aJIEPXKKOMH,
MMMCEMEHHBIN OTUeT ¢ Hemoderamu. JlaboparopHas pabota
BBIIIONHSIETCST W odopmiseTrcss  O0ydaromuMcess pu
MOCTOpOHHEeH  momom. Ha  BeImonaHeHue  paboOTHI
3aTpayuBacTCd  MHOIO  BPEMEHHU. OO0y-uaroruiics
MIOKa3bIBaeT 3HAHMS TEOPETUUYECKOro MaTepuana, Ho
WCTIBITBIBACT 3aTPYAHECHHUE TPH CAMOCTOSITENBHOM padoTe ¢
HMCTOYHUKAMH 3HaHUM Wiy npudopamu

«CHEYIOBJICTBOPUTECIIBHO»

«HE3aYTCHO»

JlaboparopHas paboTa HE BHIOJIHEHA, TICHEMEHHBIA OTYET
HE MPEeJICTABICH.

Pesynbrarhl, monydeHHBIE OOYyYalOUIMMCS HE IMO3BOJISIFOT
CZIeJaTh NPAaBUIIBHBIX BBIBOJIOB U ITOJHOCTBIO PACXOIATCS C
NIOCTaBJICHHOW 1enbro. IlokaspiBaeTcs IUIOXOE€ 3HAHUE
TEOPETUUECKOTO MaTepualia U OTCYTCTBHE HEOOXOIUMBIX
YMEHUH.

JlabopatopHast paboTa He BBINOJHEHA, Yy YyYalllerocs
OTCYTCTBYIOT HeO6XOILI/IMLIe oJid TPOBCACHUA paGOTBI
TEOPETUUECKUE 3HAHUS], TPAKTUUECKUE YMEHHS U HABBIKU

Konnoxksuym

Orenka

Kputepuii onienku

«OTJIINYHO)

«XOPpOUIO»

«YAOBIETBOPUTEIHHO

«3a4YTCHO»

I'my6okoe 1 Npo4HOEe YCBOGHHE MPOrPaMMHOIO MaTepHala.
[MonHble, mMoOCIeOBaTENIbHbIC, TI'PAMOTHBIE W JIOTUYECKU
u3llaraeMble  OTBETHI 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 MaTepHuayia, TPaMOTHOE H3JIOKCHHE,
0e3 CyYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MpaBUIIbHOE TPUMEHEHHE TEOPETUUECKUX 3HAHUH, BIaJICHHE
HEOOXOAMMBIMH HABBIKAMH MIPH BHITIOJTHEHUHN MTPAKTHIECKUX
3a1a4

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




Crnaboe 3HaHWE TMPOrpaMMHOTO MaTepuajia, 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 pabora oopMiIeHa aKKypaTHO M B COOTBETCTBHH C
MPEIbSABISCMBIMU TPEOOBAHUSIMH

«OTJIIMYHO»

OOyyvaromuiicss BBIIOTHWI 33JaHAE€ KOHTPOJBHON pPaOOTHI ¢ HEOONBIINMHU
«XOPOIIIO» HeTO4YHOCTsMH. [lokazanm xopoline 3HaHWS M YMEHHS B paMKax YCBOCHHOTO
yueOHoro MaTepuayia. EcTh HetocTaTku B 0)OPMIICHUM KOHTPOJIBHOH paOoThI

OOyuaromuiicsi BBITOTHWI 3aJjaHie KOHTPOJIBHOM paboOTHl C CyIIECTBEHHBIMH
HeTOYHOCTAMH. [lokasanm yIOBIETBOpUTENbHBIC 3HAHHS W yMEHHS B paMKax
YCBOEHHOTO yueOHoro Matepuaia. KauecTBo ohopmileHHS KOHTPOIBHOM PabOTHI
HMeeT 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, yMEHWH, HaBBIKOB U (WJIH) 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 KOHTPOJIbLHbIE 32IaHUS UJIM MHbIE MaTePHUAJIbI, HEO0X0AUMbIE
JJISl OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepU3YIILIHUX ITANbI (POPMHUPOBAHUS KOMIIETECHIMHI
B Mpoluecce 0CBOeHNsi 00pa30BaTeJIbHOM MPOrPaMMBbl

3.1 TunoBsblie BONPOCHI 1151 cobece0BaAHUSA

Paznen 1. OcHoBHble 3akoHbl XuMuu. llepmoanueckuit 3akoH. CTpoeHHE U CBOMCTBa
BEIIECTB, XMMUYECKUX CUCTEM. XUMUYECKAs CBS3b

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



3. 3aKoH IOCTOSHCTBAa coOcTaBa. Bcerja nuM BBIMONHSAETCA 3aKOH MOCTOSHCTBA cOCTaBa?
beprommmael. JlansTOHUIBL.

4. ITonsATHs: MOJIb, MOJISIPHASL Macca.

5. ToHATHsA: SKBHUBAJEHT, (H)AaKTOp SKBHUBAICHTHOCTH, SKBHBAJCHTHBIH 00beM. Kak oHH
onpenenstoTcs?

6. 3aKOH PKBUBAJICHTOB M €T0 MAaTEMaTUYECKOE BhIPAKEHUE.

7. Kak omnpenenutb MOJSPHYIO MacCy 3KBUBAJICHTA IIPOCTOrO BELIECTBA, OKCU/IA, KUCIIOTHI,
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 Tra3000pa3HOr0 BEHIECTBA MPU YCIOBUAX SKCIEpUMEHTA?
Ypasuenune Menneneesa-Kianelpona.

12. CoBpeMeHHasi MOJIEIb CTPOEHHUS aTOMa.

13. U3otomel. U300apsl. U30TOHBI.

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

15. [IpaBuna 3amoHEHUs JJIEKTPOHAMH SHEPTETHUECKUX YPOBHEHN U TIOIyPOBHEH:

- IPUHIUI MUHUMAJIU3Ma SHEPIuu;

- npunnmn [laynu u ciencTBus U3 HEro;

- npasuiio I'yHa;

- npaBwiIo KiieqkoBcKoro.

16. Jlath KpaTKy10 XapaKTEPUCTHUKY CICTYIOLUIUM THIIAM XUMUYECKOM CBS3H:

- KOBAJICHTHAs: TIOJISIPHAS U HETIOJISIPHAS; MEXaHU3MbI 00pa30BaHMs KOBAJICHTHOM 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. HammpaBneHHOCTh KOBAJIEHTHOM CBSI3H.

21. TuOpuauszanus IEHTPAIBHOTO aToMa. YMETh OINpeAeNiaTh THUIl TUOPUAM3AIUN
[EHTPaJIBLHOTO aToMa JUIsl MOJIeKyN pasnuuHoro coctaBa (Hampumep: PbCl, HO, H»S, BF3, NH;3,
SiHy).

Pazgen 2. CocTaB u cBOICTBa pacTBOPOB

1. OO6mass XxapakTepHCTHKa pacTBOpPOB (OmpeneneHue, Kakue 3HAYeHUE HMEIOT
TEPMOJMHAMHYECKHE BEJTUYHUHBI PU TIOJTYYEHHH PACTBOPOB).

2. Knaccudukaiusi pacTBOpOB IO arperaTHOMY COCTOSIHHIO.

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

4. Konuentpauus pactBopoB. CrnocoObl BBIpaXKEHHS KOHIEHTPAllMd  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. BydepHblie pacTBOpHI.

10. '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 u oT 4ero 3aBUCUT?
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/bI €€ YCTPAHCHUS.

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 Cyl1eCTBYIOT, B 3aBUCHMOCTH 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 TEPMOJUHAMUYECKOH CUCTEMBI?

7. Ilepeunciute OCHOBHBIE IAPAMETPBI COCTOSTHUSA.

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

9. Ilepeuncnurte GyHKIUU OCHOBHBIX TAPaMETPOB COCTOSHUSI.

10. ChopmynupyiiTe TEpBBI 3aKOH TEPMOJUHAMUKH — OJHMH W3 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. Kakoit mporiecc Ha3bIBa€TCA SK30TEPMHUUECKUM, 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 GYHKUUU ONPEAENAIOT HalpaBiIeHUE XUMHUYECKHX
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 peakiuu Ha3bIBalOTCSI TOMOT€HHBIMHU, a Kakue rereporeHHeiMH? [IpuBectu
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 KOHCTAHTBI CKOPOCTU peakiuu? OT Kakux (akTOpoB 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. [Ipumepsl. [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 BbIpaxkaeTcss KOHCTAaHTa XMMHYECKOI'O PABHOBECHS, M OT KakuxX (PaKkTOpOB 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: MPOBOJHUKY AekTpuuectBa I u Il poxa, snektpoa.

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 BOCCTAaHOBUTENIbBHYIO aKTUBHOCTb META/UNIOB MO BeiauuuHe E°. 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 akKyMyJIs i TOPOB.

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. Xumuueckasi KOppo3usi.

13. DnexTpoxumMuueckas KOpposusi.

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. Anox u karon nipu snektpoianse? Kakue nporecchl Ha HUX IPOUCXOAAT?

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

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

21. KakoBbl 3aKOHOMEPHOCTH aHOJAHBIX IPOLIECCOB IPU IIEKTPOJIN3E BOJHBIX PAaCTBOPOB
AIIEKTPOJIUTOB? DINEKTPOJIN3 C PACTBOPHUMBIM aHOJIOM.

22. 3axkonbl Dapanes. Beixoz 1o Toky.

23. OcHOBHbIE HaIIpaBJICHUsI IPUMEHEHUS IEKTPOIn3a?

3.2 Tunosble 3a1aHNsl PeKOHCTPYKTUBHOIO ypoBHs (U/13)

Bapuantel 3amanuii (25 BapuaHTOB MO KaXIOW TeMe) BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmarnmonHo-oopazoBatenbHo cpeae Hpl VIIC, noctymHoit oOydarormemycst 4depe3 ero
JUYHBIN KaOUHET.

Huxe npuBeneHsl 00pa3ibl TUHOBBIX BapHAHTOB 3aJlaHUN PEKOHCTPYKTHBHOI'O YPOBHS,
IPeIyCMOTPEHHBIX paboyueil MporpaMMoii JUCIUTUINHBL.

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 MaCChl KUCJIOT B CICAYIOMINX PCAKIUAX:

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 OxapakTepu3oBaTh 3JIEMEHT € NOPSAIKOBBIM HOMEPOM 39 110 1U1aHy:

pAcIIOIOKEHHE IEMEHTA B IEPUOINYECKOI cucTeMe;

CTPOEHHE €T0 aToMa;

3JIEKTpOHHAas Gpopmyia;

AIIEKTPOHHOE CEMEMCTBO aTOMa;

BAJICHTHBIE 3JICKTPOHBI;

ONMCATh BaJICHTHBIE 3JIEKTPOHBI HAOOPOM U3 UETHIPEX KBAHTOBBIX YHCEI.

2 Hamucatb 37€KTpOHHbIE (QOpPMYIJBI aTomMa cejieHa B ciefyroumx coenuHeHusx: HaSe,
NaxSeOq.

3 OnpenenuTb THUN T'MOpUAM3AlMK LIEHTPAJIbHOrO aTtoMa B Mojekyie SiHs4 u ykasarh ee
TEOMETPHUECKYIO (hopMy.

4 HapucoBaTh CTpyKTypHO-rpaduueckyto gopmyiny Ks;POs; u yka3aTh kakue XUMHYECKHE
CBS3M 00pa3yloT JaHHOE COECUHEHHE U YKA3aTh YUCIIO 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 1 x)xuakoro stuioBoro cnupra Bbiaenuiaoch 308,71 kJk TEmIOTHI.
Hanummre TepMOXUMHUYECKOE ypaBHEHHE PEAKLIUH, B pe3yIbTaTe KOTOPOil 00pa3yroTcs napbl BOAbI
U TUOKCU] YIJIepoJia.

2 Hcxons w3 BeNUYUH AGg98 COCIMHEHUM, YYacTBYIOIIMX B pEaKLUH, OIpPEACIINTE,
BO3MO>KHA JIM peaKius

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

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

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

6 Onpenenuth 3HaueHne KOHCTaHTHI paBHOBecus cuctembl 2HCI = Ho + Cl,, ecnu n3BecTHO,
YTO B MOMEHT PaBHOBECHsI KOHLIEHTPALUU XJIOpa U BOJIOpoja ObLIM paBHbI U cocTaBisii no 0,01
MOJIb/TI, @ HaYallbHasl KOHIIEHTpaIus XJI0poBoopoaa osi1a 0,04 Momb/m.

7 B kakyro cTopoHy cMecTuTcsl paBHoBecue B cucteme Na(r) + Oz(T) = 2NOx(T), ecnu a)
YBEJIUYUTh KOHLIEHTPAIO 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 YPaBHCHUS, IIPOTCKAIOIIHEC IIPU KOPPO3UHU HUKEJIS BO BIIA’JKHOM BO3AYXC.

6 CocraBuTh ypaBHEHHUs MPOLECCOB, MPOTEKAOIMINX TPU AJIEKTPOIU3E BOJHBIX 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 ykasaHHs K J1a0OpaToOpHbIM pabdoTaM BBUIOKEHBI B 3JIEKTPOHHOM
nHpopmanmonHo-oopazoBatenbHo cpeae Hpl VIIC, noctymHoit oOydaromemycsi 4depe3 ero
JUYHBIN KaOUHET.

Huxe npuBenieHsl Bce TeMbI JIaOOpaTOPHBIX paboOT U TpeOoBaHUS K 0(OPMIICHHUIO OTYETA.



Paznen 1. OcHoBHbIE 3akoHbl XuUMHH. [lepuonnueckuid 3akoH. CTpoeHHE W CBOMCTBa
BCIICCTB, XUMHNYCCKUX CUCTCM. XI/IMI/I‘-ICCKaH CBA3b

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

Pa3nen 2. CocraB u cBOIiCTBa pacTBOPOB

Tema: «Peakuuu B pacTBOopax 3J€KTPOIUTOBY.

Tema: «Tunbl coseld Mo oTHOWIEHUIO K Tuaponu3y. [lomaBnenue rumponmza. CrnocoOb!
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. Dnexrpoxumust

Tema: «[loBeneHue BEIECTB B OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX MTPOIIECCAX.

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

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

Paznen 5. OpraHH‘leCKaH XUMHUA U XUMH ITIOJITUMEPOB

Tema: «IlonydyeHue u u3ydeHue CBOMCTB TiuQTaneBoii cMouibl. OTBEp)KEHUE STOKCHUIHON
CMOJIBDY.

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

TpeboBanust k 0oopMIIEHHIO OTUETa

Otyet no mabopaTopHor paboTe 0hOpPMIIIETCS B OTACIBHBIX TETpaasiX (A7s 1abopaTOpHBIX
paboT), KOTOPBIN TOJIKEH COJIEPHKATh:

- Ha3BaHHe paboTHI;

- 11eJIb paboTHI;

- IpUOOPHI U PEAKTUBBI;

- Ha3BaHUE OIBITOB;

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

- pacueTHble (hOPMYJIbI C BBOJUMBIMH B HUX BETMYMHAMU (T/I€ HAJIO);

- IOCTpOEHHE rpapuuecKux 3aBucuMocTel (Tae HaJo);

- YpaBHEHUSI peaKIIHii:

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

- nns OBP (okMCAMTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMI), YpaBHEHHUS B MOJIEKYJSPHOM
BU/JIE U HOHHO-AJIEKTPOHHBIN OajaHC K HEMY;

- 1711 IPOLIECCOB 3JIEKTPOJIN3a U AIEKTPOXUMUYECKOW KOPPO3HH, YPaBHEHHUS, TPOTEKAIOIINE
Ha 3JIEKTPOJaX, C MOCIEIYIOIINM CYMMapHbIM K HUM U JIp.

- CBOJIHAs UTOTOBast TabnuIa (T1e HaJo);

- BBIBOJ, B KOTOPOM JIOJUKHBI OBITh OTpPaK€HBl pe3yJbTaThl M3MEPEHUH, OIINOKH,
00BsICHEHHUE MOTYUYEHHBIM pe3yJIbTaTaM U HabI0JaeMbIM Y eKTaM.

Otuer cpaercst Ha IPOBEPKY IPENOAABATENIO, €CIIM TOCIE IPOBEPKU MMEIOTCS 3aMEUaHUs
UX HEoOXOJUMO HCHpPaBUTh, paboTa CUYMTAETCA 3alIUIIEHHOW TOJBKO B ClIy4ae OTCYTCTBHS
3aME4YaHUM K OTYETY 110 HEH.



3.4 TunoBbIe TECTOBbIE 3aJaHudA

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

Tectsl hopmupyroTcs u3 (HoHIA TECTOBBIX 33aHUH 110 TUCIUILIIHE.

Tect (megarornueckuii TeCT) — 3TO CUCTEMa 3aJlaHUil — TECTOBBIX 3aJaHUil BO3pacTarouiei
TPYAHOCTH, crienu(uuecKoir (opmbl, Mo3BoJstoNIast YPPEKTUBHO H3MEPUTh YpPOBEHb 3HAHUM,
YMEHUH, HaBBIKOB U (UJIM) OIBITA IEATEIILHOCTH 00Yy4arOLIIXCS.

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

eIMHHUIIA

KOHTPOJIbHOI'O

marepuaia,

MHWHHMAJIbHAas1

cocCTaBJArO1IIasn

eIMHALIA

CJIOKHOI'O

(cocTaBHOr0) NEAArOrMYeCKOro TECTa, MO0 KOTOPOM MCIBITYEMBbIM B XOJ€ BBINOJIHEHMS TecTa
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/I‘-IeCKI/IM

eI[I/IHI/IIIaM) JAUCHUITIINHBI

(mporeqmux

anpoOaIuio, 3KCIEePTU3y, PETUCTPAIIUI0 U UMCIOIINX W3BECTHBIC XapaKTEPUCTUKH) CIICIU(DUICCKOIM
(hOpMBI, TTO3BOJISIFOIICH aBTOMATU3UPOBATH MPOIICTYPY KOHTPOJIS.
TunbI TECTOBBIX 3aJaHUI:
3T3 — TtecroBoe 3amanue 3akpbiTo (Gopmbl (T3 ¢ BEIOOPOM OAHOTO WM HECKOJIBKHX

IMpaBUJIbHBIX OTBGTOB) )

OT3 — TecroBoe 3aaHKue OTKPBITON (OpPMBI (C KOHCTPYUPYEMBbIM OTBeTOM: T3 ¢ KpaTKuM
pernamentupyembiM otBeToM (T3 nmomomuenus); T3 cBOOOJHOTO HM3NMOXKEHUS (C Pa3BEPHYTHIM
OTBETOM B IIPOU3BOJIBHON (hopMme)).

CprKTypa TECTOBLIX MAaTCPHUAJIOB 110 TUCHUIIJINHE «XHUMHSD»

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 Onpexensts
(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
MepUOINYECKHUE 3HaHue
dbopmynupoBanus u pemeHust | 1.5 OcHOBHBIE N 8 —-3T3
CBOWCTBA 3JIEMEHTOB
TEXHHUYECKUX U XapaKTePUCTUKU VI —
TEXHOJIOTHYECKHX MPOOJIeM B | 371eMEHTOB. Busl BULLL XHMII)/IHJIEECKOﬁ VyeHHe 6—-0T3
00/1aCTH TEXHOJIOTHH, XUMHYECKOH CBS3U B CB;ISH 6 —-3T3
OpraHM3alH, IVTAHUPOBAHMUS | Pa3JIMYHBIX THIIAX 0
. . MIpEaesaTh
U YIpaBJICHUS TEXHUUECKOH U | COCTUHEHUI . 6p If AL 1 JleiicTaie 6—-0T3
KOMMEpYECKOH PHATL 6 —-3T3
SKCTUTyaTarHei 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. ['Maponus | cuiibHBIC U cnalbie 4 -3T3




conent DIEKTPOJIUTEI
Pemats ypaBHeHUs . 10-0T3
. JeticTBue
THIpOJIN3a coen 10 —3T3
3HaTh OCHOBHEIE 4-0T3
3aKOHBI 3HaHue 4 -3T3
TEPMOIUHAMUKH
YMeTs aenatb 6—-0T3
3.2 DHepreTHuka TepPMOJUHAMUYECKHE Ymenue 6 —-3T3
XUMHUYCCKHUX PCAKIMHA | PacUCThI
PaccuurtrsiBath 8-0T3
SHTPOIIHIO M TEIUIOBOU . 8 —3T3
N [HetictBue
3¢ deKT XUMHIECKON
peaxkuun
3HaTh (aKTOPHI, 4-0T3
BIMSIOIINE HA CKOPOCTh | 3HaHHE 4 -3T3
peaxkuun
3.4 CxopocTh YMeTh onpenenits VveHHe 4-0T3
XIMHWYECKHUX PEakUi | 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
OpraHUYECKUX YMmerp 4-0T3
COCTUHCHUH, KIIacCH(UITIPOBATH YMeHne 4 —-3T3
0COOEHHOCTH MTOJTUMEPHI
CTPOEHUS U CBOMCTBA 6—-0T3
Pewmats ypaBHeHMS
pacnpoCcTpaHECHHBIX . . 6 —3T3
peaxiuii, XxapakTepHelx | JleficTBue
BBICOKOMOJIEKYJIIPHBIX
. JUIS TIOJIMMEPOB
COCIMHEHUI
Yroro® 120-0T3
120 —3T3

*
- MUHUMAJIbHOE KOJlu4ecmeo T3, 6 umocee, O0JIDICHO COOMBEMCIMBOBANb KoJju4yecmey 3.e.

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

Hwxe npuBeneH oOpasel] THIIOBOTO BapuaHTa UTOTOBOTO TECTa, MPEJYCMOTPEHHOT0 pabodei
IIPOrpamMMON THCIMILINHBI.

Oo0pa3sen THIIOBOr0 BAPUAHTA HTOTOBOI'0 TECTA,
NMpexyCMOTPEHHOr0 padoueil MporpamMmMoii 11 CUMIITHHbI
(cghopmuposams obpazey 00Ho20 8apuanma 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') YUCITy SJIEKTPOHOB B aTOME

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



B) 5 r)7

3. UeM oTaM4arOTCA aTOMbI H30TOIIOB OJJTHOTO 3J€MeHTa?
a) YKCIIOM MPOTOHOB 0) YUCIIOM HEUTPOHOB
B) UKCJIOM JIEKTPOHOB T) 3apsIoM sapa

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. Kakue u3 cienyromux BEIecTB pacTBOPSIFOTCS B Bojie?
a) AgBr 6) Cu(OH)>
B) Zn(NO3)2 r) HgS

7. CKOJIBKO TpaMMOB pacTBOPEHHOTO BEIIeCTBa coepkuTcs B SO0r pacTBopa ¢ MaccoBoil oseit
% (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 31eKTpOJUTHI SIBISIIOTCA CUITBHBIMU?

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 umeet HeiTpansHas cpena?

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

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

16. Kak Ha3pIBaeTCS TUI XMMHYECKON peakIiu, IPU KOTOPOM M3 JIBYX MPOCTHIX BEIIECTB
obpasyercs OIHO CI0KHOE?



17. Kak Ha3pIBalOTCS BEIIECTBA, COCTOAIINE U3 KMOHOMEPHBIX 3BEHBEBY, COCMHEHHBIX B ITTHHHBIC
MaKpOMOJIEKYJIbl XUMUYECKUMHU CBSI3SIMH.

18. Kak Ha3bIBalOTCS BEUIECTBA HAXO/ISAIIMECS B paCTBOpaxX U CIIOCOOHbBIE TPOBOIUTH
AIEKTPUYECKUI TOK?

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

Pazgen 1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMUU

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 CoBpemMenHast MoJieib cTpoeHus aroma. Mzoronsl. U3006apsl. U30TOHBI.

1.4 KsaHTOBBIE 4YHCIIa, YTO TIOKa3bIBAIOT, KakWe 3HAUeHUs mpuHuUMaioT. I[IpaBuia
pacrpeieieHusl DJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSIM M MOAYpoBHAM (mpuHiun [laymnu,
npaswio ['ynna, KineukoBckoro).

1.5 TIlepuomamnueckuii 3akoH. ['paduueckoe wuzoOpaxenue Ilepuonnyeckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHSI CBOWCTB aTOMOB B 3aBHCHMOCTH OT PAaCIOJIOKEHHUS HJIEMEHTa B
[lepuonnueckoii cucteme.

1.6 Xumuueckasi CBsi3b. THITBI XMMUYECKOM CBS3U (KOBaJieHTHAs, HOHHAs, METaJUIMuecKas,
BOJIOPOHA).

1.7 CnocoObl TiepeKkpbhIBaHUS aTOMHBIX opoOutaneit (o-, m-, O-cBs3b). [ mOpummzamus
ATOMHBIX OpOUTalIeH.

1.8 Ctpoenue mozexy ¢ no3uuuu Merona BC.

1.9 Kiaccel Heopranmyeckux coeauHeHuid. Kiaccudukanuss oKcuaoB (OCHOBHEIE,
KUCIOTHBIE, amdoTrepHbie). Knaccudukanus ocHoBaHu# (IO CBOWMCTBAM, PaCTBOPUMOCTH B BOJIE U
ocHoBHOCTH). Kimaccudukanuss kucinor (1Mo CBOHCTBAM, OCHOBHOCTH W COCTaBy aHHOHA).
Knaccudukanust comneit (cpeHue, OCHOBHBIE U KHUCIIBIE).

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

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

1.12 PactBOpSI, 00111E TPECTaBICHHUS.

1.13 CriocoObl BbIpa)KeHUsI KOHIIEHTPAIIMH PacTBOPOB.

1.14TemmnepaTypbl KUTIEHUS U 3aMep3aHUs pacTBOPOB (BTOPOM 3akoH Pays).

1.15 DnexkTponuThl. DnekTpoauTudeckas auccounanus. CTeneHp (4To MoKa3bIBaeT, OT YeTro
3aBUCHT) U KOHCTAHTa AMCCOIMAINU. 3aKOH pa3daBieHus OcBaibaa.

1.16 Honnoe mnpousBeaeHue Boabl. Bomopomnsii mnokazarens (pH). Ilonstue 00
WHJUKATOpax

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

Pazgen 2. 9HepFeTI/IKa XUMHYCCKUX ITPOLICCCOB

2.1 Xumunueckas TepMoarHamMuKa. Kakue MpuHIMIUAIbHBIE BOMPOCHI PEIIAET XUMUYECKAst
tepMoauHamuKka. OOBEKT HCCIeIOoBaHUS TepMOAMHAMUKH. (OCHOBHBIC MapaMETPhl COCTOSHHUS
TEPMOJIMHAMUYECKUX CUCTEM. BUIbI TEPMOIMHAMUYECKUX CUCTEM.

2.2 IlepBblil 3aKOH TEPMOJIMHAMUKH.

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

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

2.5.. Tlonsatue o wuzobOapHO-M30TepMHUECKOM ToTeHIMane (dHeprus ['ubO6ca). Kak mo
BEJIMYMHE 3TON (DYHKIIUH CYJAUTH O HAMPABICHUH MTPOTEKAHUS PEAKIIH.



2.6 Kunetnka XxuMu4eckux peakiui. [lonarue ckopocTu XxumMudecko peakiuu. DakTopsl,
BIIUSIONINE HA CKOPOCTh XMMHYECKOUN peaKIuu.

2.7 3aBUCUMOCTh CKOPOCTH pEaKIMH OT KOHIICHTpaluu (3aKoH AeicTBUsA Macc). KoHcraHTa
CKOPOCTH peaKkLUu.

2.8 3aBUCHMMOCTh CKOPOCTH peakiuu OT TemriiepaTypbl (mpaBuio Banrt-I'odda, Teopus
aKTUBaLUU AppeHuyca).

2.9 Karamm3s. Karanutudeckue peakiuu. Karanuzaropsl. UHTHOUTOpPEL.

2.10 Xumunueckoe paBHoBecue. KOHCTaHTa XUMUYECKOTO PAaBHOBECHS.

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

Pa3z[en 3. IlonaTue o CTEIEHN OKHCIICHHS JJIEMEHTOB B COCAUHCHUAX

3.1 Oxucnurenu u BoccTaHOBUTEIHU. CTENIEHb OKUCIICHUS.

3.2 U3MeHeHHE OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JEMEHTOB HCXOHd U3
nosio>keHus ux B [lepuoauueckoii cucteme. OKMCIUTENBHO-BOCCTAHOBUTENBbHASL BOMCTBEHHOCTb.

3.3 ®akropsl, Biustomue Ha Xxoq OBP.

3.4 Dnextpoxumusi. JIBOMHOMN 31EKTPUUYECKUIN CIIONW. DNEKTPOAHBIN MOTEHLHAN. Y paBHEHUE
Hepncra.

3.5 Pan cranmapTHBIX DJIEKTPOAHBIX MOTEHIMAIOB ([IeJIEHHE METAJUIOB Ha TPH TPYIIIBI
AKTHBHOCTH).

3.6 T'anpBaHNYECKUH STIEMEHT (YMETh COCTABIISTH CXEMBI, 3alUChIBATh YpaBHEHHS PaOOThHI U
BbuuciATh I(C).

3.7 Koppo3us MeTajuioB MO MEXaHU3MY IPOTEKAHMS: XMMMUYECKas, 3JIEKTPOXHUMHUYECKas,
AIEKTPOKOPPO3USL.

3.8 CnocoObl 3alUThl METAIJIOB OT KOPPO3UM (3IEKTPOXUMMUYECKHE, C HCIIOJIb30BAHUEM
MTOKPBITHHA ).

3.9 Dnexrponus. 3akonsl dapanes. Boixox mno Toky.

3.10 DnexTposn3 paciiaBos.

3.11 DnexTpoau3 BOAHBIX PaCTBOPOB (3aKOHOMEPHOCTH KATOIHBIX M aHOIHBIX MPOIECCOB).
DJEeKTPOSIU3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOZOM.

3.12 [IpakTueckoe NpUMEHEHHUE 3IIEKTPOIIU3a.

Pasnen 4. CpoiicTBa BaXKHEWIINX KIIACCOB OPraHWYECKUX COEIUHEHUH, OCOOEHHOCTU
CTPOEHUS M CBOMCTBA PACHPOCTPAHEHHBIX BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

Pasnen 5. CBoiicTBa BaXKHEWIIMX KIACCOB OPraHUYECKHX COEIUHEHUH, OCOOEHHOCTH
CTPOEHUS U CBOMCTBA pACHPOCTPAHEHHBIX BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI

3.6 [lepeyeHb THMOBBIX MPOCTHIX MPAKTUYECKHUX 3aJaHUI K IK3aMeHY
(ISt OLIEHKH YMEHHI)

1 3akonuwnte YpaBHCHHUA PpCaKIuH, ONPCACIUTC MOJICKYJIAPHBIC MACChl 3KBUBAJCHTOB
H>SeO4 B cnepyromux peakuusx:

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

2 Jlns coenunenwnii: okcun kodansta (1), ceprucTas kucnora, ruApoKkcua 6apus, MoJieKya
a30Ta, aMOMUHUN, KapOOHAT HATPHs, HAMUIIUTE (QOPMYIBI COSAUMHEHUH U YKaXKHUTE, K KaKUM
KJIaccaM CO€IMHEHUN OHM OTHOCATCS.

3 Omnucare CTPOEHMsI aTOMa 3JIEMEHTa C MOPAAKOBBIMM Homepamu 33, 56, 72 u n1p.
Hanucatsb 21ekTpoHHYI0 GOpMYITy, yKa3aTh BaJ€HTHbBIE 3JIEKTPOHBI.

4 Hanucats crpykrypHo-rpapudeckue (opmynsl coeaunenuit NaxCOsz, As2Os, H2SOs,
Ni(OH)3, Cr2(SO4)3 1 1p., yka3aTh KOJTUYECTBO B COSTUHEHUN G- U TT-CBSI3EH.



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 nomHOM cropanuu sTuiIeHa (C 00pa30BaHKUEM KUJKOU BOJIbI) BhIIETMIOCH 6226 kJ[XK.
Haiinure 00beM BCTYNHUBIIETO B pEAKIMIO KUCIOpoAa (YCIOBHS HOPMAaJIbHBIE).

7 He npousBoas pac4eToB, OLEHUTE U3MEHEHUS SJHTPOIIMU B PEAKLIAAX:
BaCL (p—p) + Na2SO4 (p—p) —-...;
2NaCl (p—p) + H2S04 ()x) — 2HCI (1) + Na2SO4 (T).

8 IIpsimast wim obpatHasi peakuus OyJIeT IpOTeKaTh MPH CTAHAAPTHHIX YCIOBHIX B CHCTEME

2NO (1) + Oz (r) = 2NO2 (1)? OTBET MOTUBUPYITE, BHIYUCIUB AG (2)98 PSIMOM peaKIuu.

9 IIpu 150 °C HekoTopas peakuus 3akaHuuBaeTcs 3a 32 MuHyT. [IpuHMMas TeMiiepaTypHbIi
K03()(UIMEHT CKOPOCTH PEaKkUWu PaBHBIM 2,5, paccuMTarh, Yyepe3 Kakoe BpeMs 3aKOHYUTCS 3Ta
peakius, eciiu nmpoBoauTh ee mipu 200 °C.

10 Kak m3menurcs ckopocth peakiuu 2NO (1) + Oz (1) = 2NO: (1), a) ecinu yBeJIUYUTH
00beM B cucteme B 4 pa3a; 0) moBeicuTh KOHIIeHTpauuio O B 3 paza?

11 B xakyio CTOpOHY CMECTUTCS PaBHOBECHE B CUCTEME
N2 (1) + 3Hz (r) = 2NH3 (1),
€CJIM a) TIOHU3UTH JaBJIeHHE; 0) YMEHBIIUTH KOHIIeHTparuio Hy?

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

a) HUTpaTOM Oapus U cyib(aTrom HATPUS;
0) kapOOHATOM HATPUS U CEPHOUN KHUCIIOTOM;
B) IIMAHUJIOM KaJlusl U a30THOM KHCIIOTOM.

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

a) K2CO3 + HCl —..
6) NaOCl + HNO3 —...;
B) (CuOH)2S0O4 + H2SO4 —......

14 CocraBbTe MOJIEKYJSIpHBIE W HOHHBIE ypaBHeHUs ruapoiusa coneit: KoS, CuSOs.
VYkaxure pH cpensl.

15 Pacnonoxure coenquHeHus B mopsiike Bo3pacTanust pH ux pacTBopoB (KOHIIEHTpaus
onuHakoBa): Na;CO3, NaOH, NaHCO3, NaCl, NH4Cl.

16 Kakoii o0bem cosstHOM KuciaoTel ¢ KoumeHtpauuenr 0,013 M HeoOxomum s
HeliTpamsanuu 25,0 cM® pacTBopa THAPOKCHIa HATPHS ¢ KoHLeHTpamueii 0,02 M?

17 Kakyio MmacCy cepHON KMCIOTHI HEOOXOOMMO B3ATh i IpurotobieHus 500 cwm?
pactBopa ¢ koHueHTpauuei 0,2 H?

18 BpryucianTh KOHLEHTPAIIMIO MOHOB BOJOPOJAa M THAPOKCHI MOHOB B BOJHOM PacTBOpE
ruapokcuaa kanus, pH xotoporo 11.

19 JlucnepcHol CHCTEMOMW SIBISETCS CEPHOKUCIBIN TyMaH, YKaXUTE AUCHEPCHYIO Cpely U
JTUCTIEPCHOHHYIO (hazy.

20 3omp dQocdara Oapus OyneT CTaAOWIM3UPOBATHCS TPH JAOO0ABIECHWUU, 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 — karon. Hanummure ux cxemsl, paccuntaiire DJ1C.

24 Koppo3usi HUKENsl B KMCIOW cpelle M BO BJIAKHOM Bo3ayXxe. COCTaBUTH 3J1EKTPOHHbBIE
YPaBHEHMsI aHOJJHOT'O M KATOHOTO MTPOLECCOB. Y Ka3aTh MPOLYKThl KOPPO3UH.

25 Kak npoucxoaut armochepHasi KOppo3us JIy>KEHOTO JKelle3a U JyKEHOH Meau (JTy)KeHue
— MOKPBITHE OJIOBOM) IIPU HAPYILIEHUH MOKPHITHA?

26 Bprunciute BETUYMHY 3JIEKTPOJHOTO IMOTEHIMAajda IIMHKOBOTO 3JIEKTPOJa B PacTBOpE
coOCTBEeHHO# comu ¢ koHneHTparmei 0,001 mons/n (E° =—-0,763 B).

27 Briuncnure Maccy cepedpa, BbIISIMUBILErOCs Ha KaTOJe IpU MPOIYyCKaHUU TOKa CHIIOHN 6
A gepe3 pacTBop HUTpaTa cepedpa B TeueHue 30 MuH.

28 Ilpu »nexrponuse BogaHoro pactsopa SnCly Ha aHosne Belmenuuock 4,48 nm® xmopa (H.
y.). Haiigure Maccy BbIIEIHMBIIETOCS HA KaTOZE OJIOBA.

29 DnexTpoau3 BogHoro pactBopa CuSO4 npoBogwm npu cuiie Toka 50 A B Tedyenue 4 4.
[Tpu 3TOM BBLIETHIIOCH 224 T MeaH. BhIuuCIuTe BBIXOJ IO TOKY.

30 CocraBbTe 2JIEKTPOHHBIE YPAaBHEHHUS MPOIECCOB, MPOUCXOSAIINX Ha 3JIEKTPOJAAX IMpHU
anekTponuse pacruiapa KCl. DnekTpoibl yroiabHbIe.

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

32 Hanummre CTpyKTypHbIe (POpMYJIIbl OIUIIPOIUIIEHA, TOJIUCTUPOIIA.

4. Meroanyeckue MaTepuaJibl, ONpeAeJsA0IIHe MPOUeAYPY OLCHUBAHUSA
3HAHMI, YMEHNH, HABBIKOB M (MJIM) ONBITA JeITEIbHOCTH, XapaKTepU3y0LIHX
JTanbl (OPMUPOBAHUA KOMIIETEHIMA

B Tabnuue mnpuBeneHbl ONMUCAHUS MPOLEIYp TMPOBEACHHUS KOHTPOJIbHO-OLIEHOYHBIX
MEPONPHUATHIA U MPOLEAYP OLIEHUBAHUS PE3YJIbTaTOB 00YUYEHHUS C MOMOIIBIO OLIEHOUHBIX CPE/CTB B
COOTBETCTBUU C paboyeill MporpaMMoi IUCHUILIMHBY/ TTPAKTHKY.

HaumenoBanue
OLIEHOUHOTO OnwucaHus npoueaypsl NIPOBEACHUS KOHTPOIBHO-0LIEHOYHOTO MEPONIPHUITUS
cpesicTBa W MIPOLIEAYPHI OLICHUBAHMS PE3yJIbTaTOB 00yUYEeHNUS

BrmonHenne 3amaHMi  PEKOHCTPYKTMBHOTO — YPOBHS, IPEIYyCMOTPEHHBIE paboueit
MIPOTPaMMOIl AUCITUIUINHEI, TPOBOJAATCS B Yachl, OTBEICHHBIC HA CAMOCTOSATENFHYIO paboTy.
KonmgecTBo BapraHTOB 3aJaHUi 1O TEME COOTBETCTBYET YHCITy CTYJCHTOB aKaJeMHYECKON

3amanus rpynmel. Bo Bpems BBHIMONHEHWS 3aJaHUM MOXHO IMOJB30BAThCS JF000H  yd4eOHOH,

PEKOHCTPYKTHUBHOTO CIIPABOYHOM JINTEPATYPOH, KOHCIIEKTAMM JIEKIIUH.

ypoBus (U13) IIpenogaBatenp Ha JIaOOPATOPHOM 3aHATHH Pa3faeT 3aJaHHS M JOBOJUT JI0 O0ydYarolmuXCs
CPOKH Ha €r0 BBINOIHEHHE.
IIpenonaBatens HHPOPMUpYET 00yyJaromuxcs 0 pe3ynbpTarax MIPOBEPKY;
OlLICHEHHbIE/TIPOBEpEHHbIE Pa0OTHI IPEToJaBaTellb BO3BPAILAET 00yJaoIuMes

3amura [IpenonaBaTens 3a HeJeNO A0 BHITOJIHEHHS J1aO0OpaTOpHOIl pabOTHI TOBOAUT /0 CBEICHUS

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




paboTsI JNIEKTPOHHON  HMH(pOpMaIMoHHO-00pa3zoBatenbHO  cpexe  UpI'VIIC,  moctymHo#
oOydJaromeMycsi d4epe3 €ro JWYHBIH KaOuHeT. OT4YeT MJOJDKEH OBITH BBIIOJNHEH B
YCTAQHOBJICHHBI TIpEIojJiaBaTesieM CpPOK, B COOTBETCTBHM C TpeOOBaHUSIMH K HX
odopmirernto. OT4eTsl B Ha3HAUEHHBIH CPOK CIAlOTCsl HA NpoBepky. Ecmu mpexycmorpena
yCcTHasg 3ammra JjabopaTopHO paboTel, TO A0 O0OYYaIOMIMXCS JOBOJUTCS IepeyueHb
BOIIPOCOB, BHIHOCHMBIX Ha 3allMTy; BO BPEMs 3alllUThI, 00yYaIOIInecs JODKHBI OOBSICHUTD
MOJTyYeHHBIE PE3yIbTaThl OTMEUCHHBIE MIPEIIOaBATENIEM H OTBETHTH HA €TO BOIPOCHI.
[IpenonaBatens HHPOPMHUpYET 00yJaromuxcst 0 pe3ynpTarax TIPOBEPKH;
OIICHEHHBIC/TIPOBEPECHHBIC pa0OTHI ITPETIOAaBaTeNlb BO3BpaIIaeT 00yJIaromuMcs

CobecenoBanne 00yJaIOUINXCS C MPETOAABATEISAM 110 TeMaM JUCIUILTNHBI TPeayCMOTPEHBI
paboueii mporpammoil amcrumuMHEL. [lpenmogaBatensr HE MeHe, YeM 3a HEICNI0 10
MIPAKTUYECKOTO 3aHATUS Ha KOTOPOM OCYIIECTBIIAECTCS KOJJIOKBUYM JOBOIUT 1O CBEACHMS
Konnoksuym oOydaromuxcs TeMy, BOMPOCH 10 HEHl W HEOOXOOMMYI0 YYeOHyI0 JHTepaTypy. Tembl,
BOIIPOCHI K KOJUIOKBUYMY M IEpeueHb HEOOXOAMMON Y4eOHOH JHUTepaTypbl BBIIOXKEHBI B
3JIEKTPOHHOU HH(POPMAIMOHHO-00pa30BaTEILHOM cpene UpIl'VIIC, JIOCTYITHOM
o0yyaroleMycsi yepes ero JIMYHbIH KaOuHeT

IIpomexxyTouHas aTTecTanus B OpMe SIK3aMeHa MIPOBOIUTCS ITyTEM YCTHOTO cOOeCeIOBaHUS
mo OwieraMm. BUIleThl COCTaBICHBI TaAKMM OOpPA30M, YTO B KaXKIBIH IOMATH TCOPETHUCCKHUEC
BONPOCHI M MPAKTUYECKHC 3aJaHUs, KOHTPOJMPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTH
KOMIIETEHIINH, 3aKPEIUICHHON 3a JUCIUIIITNHOM.

OKk3aMeH Buner comepxuT ABa TEOPETHYECKHX BOIPOCA U1 OLCHUBAHWS PE3YNbTAaTOB OOYYCHHS B
BUze 3HaHUH. TeopeTmaeckie BOIPOCHl BEIONPAIOTCS U3 MIEPEYHS BOIPOCOB K SK3aMEHY.
Buner cogepxuT 1Ba MpaKTHYECKUX 3aaHUsA: 00a MPAaKTUICCKUX 3aJaHHs IJIS OICHUBAHUS
pe3ynbTaTOB OOYUCHHUS B BHIE BIAICHHUH (BEIOMPAIOTCS M3 MEPEUHS THIIOBBIX IPAKTHYECKUX
3a/IaHIH K 9K3aMCHY)

JInsg opraHu3anMy W TPOBEICHUS IMPOMEXYTOYHOH arrectaimu (B Qopme 5K3ameHa)
COCTABIISIIOTCSL TUIIOBBIE KOHTPOJIBHBIC 33JaHUsl WIJIM MHBIE MaTepHajibl, HEOOXOAMMBIE ISl OLECHKH
3HAHWH, YMEHHMH, HaBBHIKOB U (WIM) ONbITa JEATCIFHOCTH, XapaKTEPU3YIOIIUX OTaIlbl
(dopMHpOBaHUS KOMIIETEHIIMN B TIPOLIECCE OCBOSHHS 00pa30BaTEIbHOM MPOrpaMMBI:

— IepeveHb TEOPETUYECKUX BOMPOCOB K SK3aMEHY JUIsl OLICHKH 3HAHHH;

— MePEeYCHb TUTIOBBIX MPOCTHIX MPAKTUUYECKUX 3aJaHUI K SK3aMEeHY ISl OLEHKH YMEHHIA,

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

[lepeueHb TEOPETUYECKUX BOIPOCOB U MEPEUHU THUIIOBBIX NMPAKTHUECKUX 3aJaHUN Pa3HOTO
YPOBHS CIIO)KHOCTH K 3K3aMeHY OOydJaromfecs Mojy4aioT B Hadajle CeMecTpa 4epe3 JIEKTPOHHYIO
uHpopMaLnoHHO-00pa3oBarenbHyto cpeny Upl VIIC (auunblit KabuHeT oOydaronierocs).

Onucanue npouenyp NpoBeJeHUs NPOMEKYTOYHOM aTTeCTAMN B (pOpMe IK3aMeHA
U OLICHMBAHUS Pe3yJbTaTOB 00y4eHUs

[IpomexyTouHas arrecranus B (opMe dK3aMeHa IPOBOAUTCS IYTEM YCTHOTO coOece10BaHus
no Owneram. bunersl cocraBieHbl TakuM 00pa3oM, 4TO B KaXAblii M3 HHUX BKIOYal B ce0s
TEOPETUYECKHE BOIIPOCHI U MPAKTUUECKUE 3a/IaHUSI.

buner conepkut: 1Ba TEOPETUYECKUX BOIIPOCca AJIs OLICHKHM 3HaHui. TeopeTnyeckue BOpoChl
BBIOMPAIOTCS M3 NEpEeyHs] BOIPOCOB K 3K3aMEHy; TPU MPAKTUYECKUX 3aJaHMs: J[Ba U3 HUX IS
OLIEHKH yMEHUH (BBIOMPAOTCS U3 MEPEUHs THUIOBBIX MPOCTHIX MPAKTUYECKUX 3aJJaHUi K IK3aMEHY);
TpPEeThe MPAKTUYECKOE 3a/JaHUE ISl OLIEHKH HABBIKOB U (MJIM) ONBITA JESATENbHOCTH (BBHIOMpAIOTCS
U3 [IEPEUHS THUIOBBIX MPAKTUYECKUX 33JaHUH K K3aMEHY ).

Pacrnipenienienrie TeopeTHUECKUX BOIMPOCOB M MPAKTUYECKUX 3aJaHUM MO IK3aMEHALHOHHBIM
OunieTaM HaxOJMUTCS B 3aKPBITOM JJIsl 0Oydaronmxcs AocTymne. Pa3paboTaHHbIi KOMIUIEKT OUJIETOB
(25-30 OuneToB) HE BBICTABIISIETCS B AJIEKTPOHHYIO WH()OPMAIMOHHO-00PA30BATEIBHYIO CpEIY
KpKT HUpI'VIIC, a xpanutcs Ha Kadenpe-pazpaborunke POC Ha OymMaKHOM HOCHTENE B
cocrae POC no JuCHUIIIUHE.



Ha sk3amene oOywaromuiics Oeper OuieT, Juisi MOATOTOBKH OTBETa Ha SK3aMEHAIIMOHHBIN
ounet oOyuaronieMycst OTBOAUTCS BpeMs B npeaenax 45 munyt. B mporecce oTBeta oOyuaromierocs
Ha BOTIPOCHI M 33aHUs OMJIeTa, IPENoJaBaTellb MOXKET 33JaBaTh JIOMOIHUTEILHBIE BOIIPOCHI.

Kaxnplii Bompoc/3amanue Ouiera OIEHHBAETCS IO YeThIpexOaUIbHOM cucTeMe, a jaiee
BBIYHCIIACTCS CpeAHee apu(METHYecKOoe OLEHOK, ITOJyYeHHBIX 3a KaKIblil BOIpPOC/3aJaHue.
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 CTPOUTEIBCTBO JKEJIE3HBIX JOPOT, MOCTOB 1 KpWXKT UpIl'YIIC
TPaHCIOPTHBIX TOHHENIEH K.M. Mopos
1 cemecTp

1. 3axou I'ecca. CnencrBus m3 3akoHa ['ecca.
2. OCHOBHBIE 3aKOHBI XUMUU. 3aKOH COXPAHEHUS MacChl. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH ABOrapo.

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

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




