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ouHas (popma oOydIeHUS:

9K3aMeH 1 cemecTp

3a04Has popMa OOyUCHHS:

9K3aMeH 1 Kypc

Pacnpez[e.neﬂue YaCoB JUCHHUILJIMHBI 11O CEMECTPaM
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— 1abopaTopHBIE 34 34

CamocTosiTe1bHasi padoTa 21 21

JKk3aMeH 36 36
Hroro 108 108

3aounas ¢opma obyueHust
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— JIEKIIMU 6 6
— TIIpaKTHYECKUe (CEMUHAPCKUE)
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CamocTosiTe1bHasi padoTa 78 78
JK3aMeH 18 18

Hroro 108 108
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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenuaibHocTd 23.05.03 TloaBuHOM coCTaB >KEJIE3HBIX JIOPOT, YTBEpKAEHHBIM [Ipukazom
Muno6puayku Poccum ot 27.03.2018 r. Ne 215.

[Mporpammy coctaBui(u):
J.X.H., mpodeccop, mpodeccop, JI.M. Cunerosckas

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui CIIOIB30BaHUS B yUeOHOM Mpoliecce Ha
3acenannu Kadenpsl «TexnochepHas 6€30MacHOCThY, MPOTOKOII OT «4» uroHs 2021 r. Ne 13

3aB. kadeapoi, 1.1.H., mpodeccop E.A. Pym

COI'TTACOBAHO

Kadenpa «BaroHsl 1 BATOHHOE X03SHCTBO», TPOTOKOJ 0T «6» mrons 2021 r. Ne 9

3aB. kadeapoi, K.T.H, IOIICHT A.A. TapmaeB



1 IIEJIA U 3AJAYM JUCHUTLIVHBI

1.1 Heau TUCUMTTAHBI

1 (hopMHpOBaHUE ETOCTHOCTH €CTECTBCHHOHAYYHOTO MBIIICHUS U JOTMYECKOE OCMBICINBAHUE OCHOBHBIX
3aKOHOB XHMUH;

2 U3YHeHUE TCOPUH CTPOCHHUS BEIECTBA, SHEPIETHKH M CKOPOCTH XUMHUCCKHX MIpEBpaIlIeHUH JIEMEHTOB U
UX COeTMHEHHH

1.2 3agayum JTUCHUILUINHBI

1 JIaTh HEOOXOIMMYI0 0a3y HOHUMAaHHUS BOIIPOCOB MPUKIIATHOW XUMUH,

2 HAaYYUTh NPOBOJUTH XUMHYECKUE SKCIIEPUMEHTHI C JajlbHelel 00paboTKOM MOIyYeHHBIX Pe3yIbTaTOB;

3 YMETh pabdoTaTh CO CHPAaBOYHOHU JINTEPATYPOil

1.3 Ilesi> BocHUTAHKSA M 321241 BOCIIUTATEIbHO padoThl B paMKaX THCHHMILIHHBI

[podeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00YUYAIOIIUXCS

Lens mpodeccrnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHNE Y OOYUAIOIINXCS OCO3HAHHON MPO(heCCHOHATHFHON OPHEHTAIINH,
NOHUMAaHHS OOIIECTBEHHOI'O CMBICNIA TPpyla W 3HAYMMOCTH €ro Ui ceOsl IMYHO, OTBETCTBEHHOT'O, CO3HATEILHOTO H
TBOPYECKOTO OTHOLICHUS K Oynylied AesTenbHOCTH, NpO(ecCHOHaNbHOW JTHUKH, CHOCOOHOCTH IPEABHICTH
W3MEHEHHs, KOTOPbIE MOTYT BO3HUKHYTH B NMPO(ECCHOHANBHON NESTEIbHOCTH, M YMEHUIO paboTaTh B MU3MEHEHHBIX,
BHOBB CO3/IaHHBIX YCJIOBUSIX TPYZa.

Llens BoCTIMTAaHMSI JOCTUTACTCS 110 MEpPE PELICHUS B €IMHCTBE CIEAYIONINX 3a/1au:

— (popmupoBaHKE CO3HATENHLHOTO OTHOIIEHHS K BRIOpaHHOI ITpodeccuu;

— BOCIHUTAaHUE YECTH, TOPAOCTH, JIOOBU K MPO(ECCUH, CO3HATEIHFHOIO OTHOLICHUS K NMPO(ECCHOHAIBHOMY IOy,
MOHMMAEeMOMY KakK JIMYHAsi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— hopMupoOBaHUE IICUXOJIOTHHU NPOodeccuoHana;

— hopMupoBaHue NPOPECCHOHATIBHON KYJIBTYPBI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (opMHpOBaHHE COLMATEHOI KOMIIETCHTHOCTH U IPyTHe 3a/laud, CBI3aHHBIC C UMUJIKEM NPO(YECCHH U aBTOPUTETOM
TPAHCIIOPTHOM OTPaCIIH

DKOJOTHIECKOE BOCIIUTAHUE 06y‘IaIOH.II/IXC$I

Ienb 3K0IOTMYECKOro BoCTHUTaHUS — (HOPMHUPOBAHHWE OTBETCTBCHHOTO OTHOIICHHS K OKPY)KAIOIICH cpene, KOTopoe
CTPOUTCS Ha 0a3e 3KOJOIMYCCKOTO CO3HAHUS, YTO MPEATNOJIAracT COOMOACHNE HPABCTBCHHBIX M ITPABOBBIX MPUHIIAIIOB
MIPUPOJIONIOJIb30BAHUA U TPOMNAaraHay HAEH ero ONTUMHU3AlUHM, aKTUBHYIO ACATEIbHOCTh IO M3YUYEHUIO M OXpaHe
MIPUPOJIBI.

Henb nocturaeTcs no Mepe peleHus B €IMHCTBE CIEAYIOIUX 3a4a4:

— Pa3BUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (opMupoBaHHE YMEHUH W HABBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUSA, HETSPIIMMOTO OTHOIICHUS K IEHCTBHAM,
MPUHOCSALINM BPEJ] 3KOJIOTUH;

— IPHOOpPETEHHE OITBITa SKOJIOTO-HATIPABICHHON ACATENbHOCTH;

— CTaHOBJICHHE W pa3BUTHE y OOYUYAIOMIMXCS SKOJIOTHIECKOW KYJIBTYPHI, OEpeKHOTO OTHOIICHUS K POTHOU 3eMile,
MIPUPOAHBIM OoraTcTBaM Poccuu n Mupa, MOHMMAaHHUE BIMSHUS COIUATIHHO-DKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHHE
MIPUPOJIHON U COLIMAIIBHON Cpe/Ibl;

— (opMHpOBaHHE y 00YUYAIOIIMXCS YKOJOTHUECKOW KaPTUHBI MHPA, Pa3BUTHE Yy HUX CTPEMJICHHS Oepeub M OXPaHATh
NIpUpOAY;

— pa3BUTHE 3KOJIOTMUYECKOT0 CO3HAHUSI, MUPOBO33PEHUS U YCTOMYMBOI'O 3KOJIOTUYECKOTO MOBEICHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctiuniuns! / O0si3aTenbHast 4acTh

2.1 IncuMnjMHbl ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIJIMHbI

1 ‘ JucnuiuinHa u3ydaeTcs Ha HauallbHOM dTane (OpMHUPOBAHHUS KOMIIETCHIHH

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JaHHOM IMCUHUIIMHbI
HEe00X0IMMO KaK MpealiecTBYIoIIee

b1.0.07 MaremaTtnka

b1.0.11 ®usuka

b1.0.13 MaremaTuyeckoe MOAETUPOBAHUE CUCTEM U MPOLIECCOB

b1.0.14 NnxeHepHast 5KOIO0TUsl

b1.0.27 DnekTpoTeXHUKa U 3MEKTPOHUKA

b1.0.28 Temnorexunka

B3.01(/1) BeimosHeHNE BRITYCKHOM KBATHM(PHKAIIMOHHOHN pabOTHI

ONO A WN -

b3.02(J1) 3amuTa BEITYCKHON KBaTU(pUKAIIMOHHON pabOThI

3IIJIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUS 11O JUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

Kon n Kon u HammeHoBaHue
HAUMEHOBaHHeE HHIMKATOPA JOCTUKEHUS Ilnanupyemble pe3yJibTaThl 00y4eHUst
KOMIIETEHIMH KOMIIETEHIMH




OIIK-1 Cnocoben
pemarth
HH)KEHEPHBIC
3a7a4d B
npoeCCHOHATBHOM
JIESITEIEHOCTH €
HCIOJIb30BAHUEM
METO/IOB
€CTEeCTBEHHBIX
HAYK,
MaTeMaTH4ECKOTro
aHanmM3a u
MOJICITUPOBAHHUS

OIIK-1.3 3HaeT 0OCHOBHBIE
MOHATHS U 3aKOHBLI XUMUH,
croco0eH 00bACHATH
CYIIHOCTh XMMHUUYECKHX
SIBIICHUH M POLIECCOB

3HaTh: MECTO XUMHUH B pAdy €CTECTBEHHOHAYYHBIX TUCIUATILINH,
OCHOBHBIC 3aKOHBbI 06pa3OBaHI/Iﬂ 1 NPEBpalICHUST XUMHWYCCKUX
BCLICCTB; OCHOBHBIC 3aKOHOMEPHOCTHU MOBCACHUSA XUMHUYCCKUX
1 SJICKTPOXUMHNUYCCKUX CUCTEM

YMeTs:

MIPUMEHSTh XUMUYECKHE 3aKOHBI B PEIICHIH TPAKTHIECKUX
3a/1a4 JKeJIEe3HOJOPOKHOTO TPAHCIIOPTa; IMJIAaHUPOBATh U
MIPOBOJIUTH MPOCTCUIIINE XUMUIECKUE IKCIICPUMEHTHI; paboTaTh
C JIUTEPaTypOii, CBI3aHHOH ¢ MpoOIeMaMu XUMHUH Ha
JKEJIE3HOJOPOKHOM TPAHCIIOPTE;

TBOPUYECKU UCIIOIB30BaTh MOJYUYEHHBIE 3HAHUS IPU U3YUECHHUU
TTOCTIETYFOIIUX AUCITUILTIH U B PO ecCHoHAIBHON
ESITENHHOCTH

Brnaners: BnaneTb: OCHOBHOI TEpMHHOJIOTHEH, Kacatomeics
TIOBEICHHSI BEILIECTB M XUMHUYECKUX CHCTEM; HABBIKAMHU
TUIAHUPOBAHMUS SKCIIEpUMEHTa 1 00paboTKK
9KCIIEPUMEHTAIBHBIX JIAaHHBIX; HaBBIKAMH O0paleHus ¢
BOKHEHIIMMHI XUMUYECKHMH BEIECTBAMH U JIAOOPAaTOPHBIMU
mpudopaMu

4 CTPYKTYPA U COAEPXAHUE JUCHUIIJIMHDbI

Ounas popma 3aounas popma *Kon
Ko HanmenoBanme pa3aesioB, TeM U Yacel Yacebl HHAUKATOPA
BH/IOB padoT Cemectp Jdex | Tp | Jla6 | CP Kypc Jdex | Tp | Jla6 | CP JOCTHKEHUS
KOMIIEeTEHIUH
1.0 | Pasgen 1. OcHOBHBIE 3aKOHBI
W NOHSITUSA XUMHH.
1.1 | OcHOBHBIC TIOHATHUS W 3aKOHBI 1 1 Y — 4 OIK-1.3
XUMHUH
1.2 | Onpenenenne MOJISIPHOM
Macchl ~ MarHusi  METOJIOM 1 2 0/3uMHss OIIK-1.3
BBITECHCHHMS BOJIOPOJIA
1.3 | Xumnueckue CBOMCTBa
OCHOBHBIX KJIaCCOB 1 2 | 0/3umHss 6 OIIK-1.3
HEOPTaHUYECKUX COCTUHEHUI
2.0 | Pasmen 2. Ctpoenue
BelllecTBA.
2.1 | Crpoenue aToMa.
Hepuomrieckutii  sakor W 4| 5 4 | 2 | 1smvmas 6 | OIK-13
MIEPUOTNICCKIE CBOMCTBa
3JIEMEHTOB
2.2 | Crpoenne aroma " 1 2 1/3umHstst 6 OIlK-1.3
XHUMHYECKast CBSI3b
3.0 | Pasmen 3. JHepreTuka
XHMHYECKHX TpeBpalleHuii.
XumMHYecKass KHHETHKA |
paBHOBecHE.
3.1 | DHepreruka 5 XAUMHAYECKHX 1 2 2 I 2 OITK-1.3
MIpeBpaIIeHIHA
3.2 | XuMuueckas  KHHETHKA U 1 4 2 | 1 aunisst 2 OITK-1.3
paBHOBECHE.
3.3 | Xumuueckas  KMHETHKA U 1 1| 1/smmmss 5 OITK-1.3
paBHOBECHE.
3.4 | Onpenenenue TEIIOBOTO
s dexra peakuuu 1 2 1/3umuss 2 OIIK-1.3
HeWTpaIu3aiuu
3.5 | TepmoauHaMuuecKue
pacyeTsl. Onpenenenue 1 2 1 | 1/3umuss 2 OIIK-1.3
n300apHOTO MOTEHITHATIA
40 | Pazmen 4. MHounbie H
OKHCJINTEHLHO-
BOCCTAHOBHMTEJIbHBIE
peakuuu B pacTBopax
JJIEKTPOJIHTOB.
4.1 | PactBopsl. OO6wiue CBOiiCTBA 1 2 2 2 | 1/3umuss 6 OIIK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIJIMHBI

Kon

HaumeHoBaHHe pa3iesioB, TeM
BU/I0B padoT

Ounas gopma 3aouHas ¢opma

*Kon

Yacsl Yacsl

HHAUKATOpa

Cewectp | e | mp | JIag | CP Kype Jex | Mp | Ja6

JIOCTHIKEHUsI
KOMIETEHI[HH

Cp

pacTBOpoOB

4.2

HoHHO-00MEHHBIC PEaKIINU

1/3uMHss 2

6 OIIK-1.3

4.3

T'unponus coneit

1/3uMHss

6 OIIK-1.3

4.4

TIOKa3aTclIib.
BIIUAOIINUC Ha

Bonopoansrit
®DaxTopHl,
THJIPOJIN3

1/3uMHss

4 OIIK-1.3

45

OKHUCIINTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIUH
B pacTBOpax

1/3uMHsIs 2 2

6 OIIK-1.3

5.0

Paznen 5.
DJIEKTPOXUMHYECKHUe
CHCTEMBI: TaJibBAaHHYeCKHe
sjemeHTbL. JJC.

5.1

DNEKTPOXUMUICCKHE
CHCTEMBI: raJibBaHUYECKUE
snementsl. DJIC.

1/3uMHsIs 2

6 OIIK-1.3

6.0

Pa3nen 6.
coJIeid.

JIeKTPOJIN3

6.1

DNEeKTPON3 Comeil.

1/3uMHss

6 OIIK-1.3

7.0

Paznen 7. Koppo3us
MeTaJioB. MeTo/bl 3alUTHI
0T KOpPPO3HH.

7.1

Kopposus metanios u 3ammura
OT KOpPpO3HUH

1/3uMHsIs 2 2

6 OIIK-1.3

®dopma MIPOMEXYTOUHOMI
aTTecTallMu — SK3aMeH

1/neTHss 18

OIIK-1.3

Hroro 4yacos (0e3 yuéra yacos
Ha IIPOMEKYTOYHYIO
aTTeCTalUIO)

17 34 |21 6 6

78

S ®OHJ OHEHOYHbIX CPEACTB JJIAA ITPOBEJIEHUWA

TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTHA U ITPOMEXKYTOYHOM

ATTECTAIIMU OBYYAIOIIIUXCA ITO JUCIIUITJIMHE

@DOHJI OLEHOYHBIX CPEACTB U1 IPOBEIEHUS TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IPOMEXYTOUHOM
aTTecTalMy o JTUcUUILIMHE odopmileH B Bue npriioxenus Ne 1 k paboueit mporpamMMe AUCIMIUIMHBI M pa3MELICH B
AJIEKTPOHHONH WH(POPMAIMOHHO-00Pa30BaTEILHON Cpelle YHHBEPCUTET, JOCTYMHONW OOydaromeMycst 4epe3 ero

JIMYHBIA KaOWHET

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMUIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHasi TUTEpaTypa

Kon-Bo 3x3.
bubnuorpapuueckoe onvcanue B Oubinorexe/
OHJIAlH
6.1.2 JlonoJIHUTEIbHAA JIUTEPATYpPa
Kon-Bo 3x3.
Bubmmorpadudeckoe onrcanue B Oubnmorexe/
OHJIAHH
6.1.3 YyeOHO-MeTOAMYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI padoThl 00y4YalOIIMXcs)
Komn-Bo 3Kk3.
Bubnuorpapuueckoe onncanue B OubnmoTeke/
OHJIaNH
Cunerosckas JI. M. MeTtonndeckue yka3aHus 1o u3ydeHuto qucuuminsel 51.0.12
Xumus 1o HampasyieHUIo moaArotoBku 23.05.03 [ToaBUKHOM cOCTaB KeNEe3HBIX
6.1.3.1 nopor ['ocynapcTBeHHOE M MyHHIIMIIATIBHOE YIpaBiieHne, Npoduib Omnnaitn
locynapcTBenHoe u MmyHHIMNIanbHOe yrnpasienue /JI. M. Cunerosckas ; UpI' YIIC.
— Upkytek : UpI'YIIC, 2023. —15 c. - Tekcr: anekrponHsiid. - URL:




| https://www.irgups.ru/eis/for_site/lumkd_files/mu 848 1329 2021 1 signed.pdf |

6.2 Pecypchl HHPOPMAIIOHHO-TeJIEKOMMYHMKAIIMOHHOM ceTH «MHTepHET»

6.3 IIporpamMHoe o0ecnieyenre 1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe mporpamMMHoe o0ecrieueHne

Microsoft Windows Professional 10, rocymapctBenHbrii KoHTpakT oT 20.07.2021  Ne

6311 0334100010021000013-01
6.3.1.2 la/iicrosoft Office Russian 2010, rocynapcteennbiit kouTpakt ot 20.07.2021 Ne 0334100010021000013-

FoxitReader, cBO0OOTHO pactpocTpaHsiemMoe MIPOTPaMMHOE obecrnieuenne http://free-
6.3.1.3 - .

software.com.ua/pdf-viewer/foxit-reader/

Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMoe TpOorpaMMHOE — obOecredeHue
6.3.14 i :

https://get.adobe.com/ru/reader/enterprise/

SAunekc. bpayszep. IlpukianHoe mnporpammHoe oOecrieueHne oOmero HasHaueHus, OducHble
6.3.1.5 MPUIIOKEHUS, JTIMIEH3UST — CBOOOIHO paciipocTpaHseMoe IporpaMMHOe obecriedeHue 1o guneHsuu BSD

License

6.3.2 CnenuaJu3upoBaHHOE NPOrPaMMHoOe o0ecredyeHne
6.3.2.1 \ He npexycmoTtpero
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycmoTpeHsl
6.4 IIpaBoBbIe © HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst

7 OIUCAHUE MATEPUAJTBHO-TEXHUYECKOI BA3BI,
HEOBXOJUMOIi JJ151 OCYIIECTBJIEHHUSI YYEBHOI'O IPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, I', /I, E UpI'YIIC naxonastcs no aapecy r. MpkyTck, ya. UepHsieBckoro, 1. 15;
xopnyc JI UpI'YIIC waxomutcs — no aapecy r. Upkytck, yia. JlepmonToBa, 1.80

VYuebnas ayauropus ['-313 ans npoBeneHNs JISKINOHHBIX W MPAKTUIECKUX 3aHATHH, JJaOOpaTOpHBIX padoT,
TPYIIOBBIX U HHANBUIYAIBHBIX KOHCYIbTalNH, KypCOBOTO MPOSKTUPOBAHUS (BBITIOIIHEHUS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS ¥ MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHHUE:
crenuaI3upoBaHHas MeOelb, MyJIbTUMEIHAPOCKTOP, SKpaH, (HOyTOYK nepeHocHo#). s mpoBeaeHus
3aHATHI UMEIOTCS yueOHO-HATJISIHbIC TOCOOUS (IIPE3CHTAIINY, TJIAKATHI).

Jlaboparopus I'-109 «Xumus» a7t mpoBeAeHNS JTEKINOHHBIX U MPAKTHYECKNX 3aHATHH, 1aOOpaTopHBIX
paboT, rpYIIOBBIX U HHANBHIYIbHBIX KOHCYIbTalli, KypCOBOTO MPOCKTUPOBAHUS (BBIIIOIHEHNS KYPCOBBIX
paboT), TEKyIIero KOHTPOJIS U MPOMEXYTOUHOH arTecTanun. OCHOBHOE 000pyIOBaHNUE:
CHeLHaIN3UpOBaHHAs MeOeNb 3JEKTPOIIKad CyIIMIbHBIN; BECH SJIEKTPOHHBIE; MUKPOCKOIT; IIEHKED;
ueHtpudyra; peppakromep; 6ans Boasuas; MKM®; pH-merp; akBanucTiinisTop

JlabopaTopus I'-111 «KommurekcHast mabopaTopust» U IPOBEACHUS JICKIIMOHHBIX U TIPAKTHYSCKUX 3aHATHIA,
71a00paTOPHBIX PadOT, TPYIIIOBBIX ¥ MHIMBHIYAIBHBIX KOHCYJIBTALlNH, KypCOBOTO ITPOCKTUPOBAHHS
(BBITTOJTHEHUS KYPCOBBIX PadOT), TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOI aTTectaruy. OCHOBHOE
00opyoBaHueE: CIeMAIN3UPOBaHHAs MEOEJIb TEPMOCTAT CYXOBO3AYIIHBIH; BECHI JJIEKTPOHHBIE; BECHI
nabopaTopHble; KapMaHHBIA pH-MeTp

IMomemienns 1t caMOCTOSTENbHON pabOThl 00YYaIOIIMXCS OCHAILICHBI KOMITBIOTEPHOH TEXHUKOH,
TIOJIKJIIOYEHHOH K MH()OPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHO ceTn «HTepHeT», 1 00eceyeHbl JOCTYIIOM B
ANEKTPOHHYIO HHPOpPMaIMOHHO-00pazoBaTenbHyto cpeay Upl'YIIC. [TomeneHus A caMOCTOSTEIbHOM
paboTHI 0O0yJaIOIIIXCS:

— YNTaJIbHBIE 3aJIBI;

— y4eOHbIe 3aJIbl BRIYUCIUTEIbHON Texuuku A-401, A-509, A-513, A-516, 1-501, 1-503, J1-505, J1-507;

— MOMEIIEHHMs JUIs XPaHeHUs1 U TPO(UIIAKTHYECKOT0 00CIy)KUBaHUs yueOHoro obopyaoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIUXCA
11O OCBOEHMIO TN CIUIIJIMHBI

Bun yue6HOM
JIeSITEIbHOCTH

Opranuzanus yaeOHO! AesITeTbHOCTH 00yUJatomEerocs

Jlexkmmst (oT JaTtmHCKOTO «lection» — YTeHHE) — BHJI AyJUTOPHBIX Y4EOHBIX 3aHATHH.
Jlekuusi: 3aximaspIBa€T OCHOBBI Hay4YHBIX 3HAHHWI B CHCTEMAaTH3UPOBAHHOM, MOCIENOBATEIBHOM,
00001eHHOM (QopMe; PACKPBIBAET COCTOSHHUE M TIEPCIEKTHBBI PAa3BUTHUS COOTBETCTBYIOIICH
00NacTy HAyKW W TEXHHWKH; KOHIIGHTPUPYET BHUMaHWE OOydJarolIuxcs Ha HamboJiee CIIOKHBIX,

.HGKIII/ISI Y3JIOBBIX BOIIPOCAX; CTUMYJIMPYET NO3HABATCIIbHYIO aKTUBHOCTDH 06yqafom1/1x091.

Bo BpEMsA JICKIHMOHHBIX 3aHATUH 06y‘13IOIIIPII7[CSI JOJDKECH YMETb CKOHUCHTPUPOBATH
BHMMAHUEC Ha HU3Y4YaCMbIX HpO6J’IGMaX U BKIOYHTH B pa60Ty BC€ BHUJbBI MaMATU: CJIOBECHYIO,
06pa3Hy10 1 MOTOPHO-ABUT'ATCJIbHYIO. I[J'IH 9TOr'0 BEChb MaTepual, H3J1araeMbIi npenoaaBaTeyeM,
06y‘laIOIlICMYC$I HCO6XO,Z[I/IMO KOHCIICKTUPOBATb. Ha mnomax xoHcmekra CJICAYEeT IoOMEYaThb




BOIIPOCHI, BBICICHHBIC OOYdYalOMUMCS [UIi KOHCYJIBTAlMM C MpETojaBaTeleM. BrIBOmbI,
NOJyYeHHbIE B BHJE (DOPMYJ, PEKOMEHIyeTCs B KOHCIIEKTE IOJYEPKHBATh WIM OOBOAWTH
PaMKoii, 4TOOBI JTy4ille 3arOMUHAINCH. [10I€3HO COCTaBUTH KPaTKHH CIIPaBOYHMK, COJEPKALINN
oIpezieIeHus BaKHEHUIINX MOHATHH Jekinu. K KaxaoMy 3aHATHIO clielyeT pa3zo0paTh Marepuai
npeasiaymieit neknuu. Y3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKIMH, ClexyeT
MEePEeXOAUTh K CIEAYIOLIEMY BONIPOCY TOJIBKO B TOM ClIydyae, KOI/la XOpOIO YCBOEH IpeAbLAYIUit
BOIIPOC. Psil BOIPOCOB AMCHMIUIMHEI MOXET OBITh BBIHECEH HA CaMOCTOSTEIBHOE H3ydYCHHE.
Takoe 3amanme TpeOyeT OMEPATHBHOTO BBIMIOJMHEHUSA. B KOHCIIEKTE JIEKIWH HEOOXOIMMO
OCTaBHTb MECTO JUIS OCBEIICHHS YIOMSHYTHIX BOmpocoB. OOO3HaYUTH BOIPOCH], TEPMHHBI,
Mmarepuas, KOTOpPBIH BBI3BIBACT TPYOHOCTH, IOMETHUTh U TIONBITATBECS HANTH OTBET B
pexoMeHayeMoi nuTeparype. Ecnu camocTosTenbHO HE ymaeTcs pa3oOparbcs B MaTepHaie, TO
HeoOxomuMo c(OpMyIHpOBaTh BOIPOC M 3a4aTh IIPENONABATENI0 HA KOHCYIbTAIMM, Ha
MPaKTUYECKOM 3aHATUU

IIpaxtuueckoe
3aHATHC

[IpakTHueckoe 3aHATHE — BUA ayAUTOPHBIX YUCOHBIX 3aHATHH, IleJICHANIpaBIcHHAs (opMa
OpraHM3anyy y4eOHOro mporecca, IIPU pealn3alul KOTOPOH 00ydaromuecs 110 3aJaHui0 U 0]
PYKOBOJACTBOM MPEMOAABATEI BBIIONHAIOT IPaKTHIECKUE 3amaHud. [IpakTudeckue 3amaHus
HalpaBJIeHbl HA YINIyOJlEeHHE HAYYHO-TCOPETHYECKUX 3HAHUH M OBJIAACHUE OMPEICICHHBIMU
MeToJlaMH paboThl, B MPOIIECCe KOTOPBIX BHIPA0ATHIBAIOTCS YMEHHUSI M HABBIKHM BBIIIOJIHEHHS TE€X
WIM HMHBIX y4eOHBIX IEWUCTBHMH B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS Pa3BHBAIOT
Hay4yHOE MBIIUICHUE U PEYb, MO3BOJIAIOT MPOBEPUTH 3HAHMS OOYYArONIMXCS, BBICTYNMAIOT Kak
Cpe/CTBa OIEPaTUBHOM 0OpaTHOM CBSI3M; 1IEJIb MPAKTUUECKUX 3aHATHH — YTIyOJIsiTh, PACIIUPSITH,
JIeTAIM3UPOBATh 3HaHMS, IOJyYCHHbIE Ha JIEKLUH, B 0000LIEHHON (opme M comelcTBOBaTh
BBIPa0OTKE HABBIKOB NPO(ECCHOHATBHOM JeITeIbHOCTH.

Ha mpakTiueckux 3aHATHAX TOAPOOHO pPaccMaTPHBAIOTCS OCHOBHBIE  BOIIPOCHI
JUCUUIUIMHBI, pa30uparoTcss OCHOBHBIC THMBI 3amad. K KaXIOMy NPakTHYeCKOMY 3aHITHIO
CJIElyeT 3apaHee CaMOCTOSATENHHO BBIMOJIHHUTH JOMAIIHEE 3aJaHWEC M BBIYYNTH JICKIMOHHBIH
Mmarepuan K cieayronieid Teme. CHcTeMaTHIeCKOE BBIITOJTHEHUE IOMAITHUX 3a/laHni 00s3aTebHO
U ABISIETCSI BXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIINM YCHEITHOMY YCBOCHHUIO TUCIUIIIHHBI

JlaGopaTtopHas
pabota

OCHOBHOW IeNpI0 JTa0OPAaTOPHBIX PAa0OT SBISAETCS TEOPETHYECKOe OOOCHOBaHHE,
HATJBIHOC W/WITM OKCICPUMEHTANBHOE IONTBEPXKACHHE W/WIM TIPOBEpKAa CYIIECTBEHHBIX
TEOPETHICCKUX TOJOKCHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHaJH3 CYIIECTBYIOIIUX METOIUK U
METOAOB WX peanm3anud W T.4. OHH 3aHUMAIOT NPEUMYIICCTBEHHOE MECTO MpPH H3YICHUHU
TUCHUTUIAH 00S3aTebHOW YacTH M YacTH, (OPMHPYEMOH YYacTHHKAMH 0O0pa30BaTECIBHBIX
oTHo1eHui brioka 1.

Hcxons u3 uenu, coaepkaHueM Ja00paTOpHBIX paboT MOTYT OBIT:

- SKCIIEPUMEHTANIbHAS IPOBEpKa POPMYJI, METOJMK PacueTa;

- MPOBEJCHUE HATYPHBIX MU3MEPEHUI CBOWCTB, pabOYMX MapaMeTpoB, PEKUMOB PabOTHI
MPY TIOMOIITH JJa00PAaTOPHOTO 000PYIOBAHUS H/HIU CTCHIOB H MAKETOB;

- O3HAKOMJICHUE, aHAJIU3 U TEOPETUYECKUE BBIKJIAJKU 110 YCTPOUCTBY, IPUHLUIY JEHCTBUS
u crnocobaM O0CIy)XMBaHMSI —alaparoB, JeTajed MallhH, MEXaHW3MOB, IPOILIECCOB,
MPOTEKAOIUX B HUX MPH 3TOM H T.II.;

- HarsAgHas rpaduyeckas HHTEPIIPETAIis YepTekel, cXeM, 0ObEMHBIX IMOBEPXHOCTEH U
T.JI., BOCIIPOHU3BOIMMEIX C IOMOIIBIO CHEIAATN3UPOBAHHOTO IPOTPaMMHOT0 00ECIICUEeHUS;

- UMHTAIIIOHHOE MOJICITUPOBAHHE IMPOIECCOB, MPOTEKAOIINX B CIIOKHBIX XHMHUYECKUX,
(hU3HIeCKUX, MEXaHMUECKUX, JCKTPUIECKUX U TP. 00BEKTAX;

- HarjsiHOE TIpelCTaBieHHe O paboTe MepcoHala KOHKPETHOH OpraHu3alud M
noapazaeneHust OAO «PXK/» mocpencTBOM MOJIENUPOBAHMS ITATHRIX M BHEIITATHBIX CUTYali
B BUPTYaJIbHBIX CHIEHMATU3MPOBaHHBIX APM (aBTOMaTH3MPOBAaHHBIX paOOYMX MECT);

- YCTAHOBJICHHE M TOATBEPKJCHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHUS IPOBEACHHOIO
HKCHEPUMEHTA U PACCUUTAHHBIX 3HAUYEHHUH) U T.1.;

- O3HAaKOMJICHHUE C METOAMKAMH MPOBCACHUSA 3KCHECPUMCEHTOB, HAIlJISIIHBIM yCTpOfICTBOM
CTCHI-MaKeTOB U TIp.;

- YCTaHOBIICHHE CBOWCTB BEIECTB, UX KAUECTBEHHBIX M KOJIMUYCCTBEHHBIX XapaKTEPUCTHK;

- aHAJIM3 Pa3INYHBIX XapaKTEPUCTHK MPOLECCOB, B TOM YHCIIE MPOU3BOACTBEHHBIX U HHBIX
MPOLIECCOB;

- pacuer mapamMeTpoB Da3IMYHBIX SBICHHH W MPOLECCOB, CMOJEIMPOBATH KOTOpPHIC HE
BO3MOJKHO B PEIBHBIX YCIOBHAX (HapuUMep, Ype3BbIUaiHbIe CUTYalH U TIp.);

- HaOJII0JICHUE PA3BUTHS SBJICHHUH, TPOLIECCOB U JIP.

JlomyckaeTcsi MHOE coJep)kKaHue JabopaTopHBIX PadoT, eciu 3To0 OyJeT crnocoOCTBOBAThH
peanu3aiuy 1esei u 3a1a4 AMCUUIUTUHBL U OPMHUPOBAHUIO COOTBETCTBYIOIMX KOMITETCHIIHIA.

ITo xapakTepy BBIIOIHAEMBIX Ta0OPATOPHBIX pabOT BO3MOKHBI:

- O3HAKOMUTCIIBHBIC pa6OTBI, HCIOJB3yEMbIC JJIA 3aKpPEIUICHUA HU3Y4YCHHOTI'O
TEOPETHYECKOTO MaTepHalIbl;

- aHAIMTHYECKUe PabOThl, UCIOJIb3yeMbIe JJIs TIOJTyYeHNs] HOBOW MH(OPMAIMU Ha OCHOBE
(hopMaIn30BaHHBIX METOJIOB;




- TBOpYECKHE pabOTHl, OPHUECHTHPOBAHHBIC HA CAMOCTOSATEIBHBIH BBIOOP ITOIXOMOB
peleHus 3aaad.

[Ipexne, 4eM NPUCTYNHTh K JaOOPAaTOPHBIM 3aHATHSAM, OOydYaroIUMCs HEO0O0XOIUMO
MOBTOPUTH TEOPETUUECKUI Marepual 1o Teme pabotsl. Kaxnas madoparopHas pabora ocHaiieHa
METOJIMYECKHMH YKa3aHUSIMH, pa3paO0TaHHBIMU MTPENOAaBaTESIMU, BEAYIIUMHU TUCIUILIHHY

CaMocTosTenbHas
pabora

OOy4yeHne 1Mo AUCHUILIMHE «XUMHS» IPEAYCMaTPHBACT AKTUBHYIO CAMOCTOSTEIBHYIO
paboty oOyuaromierocs. B paznene 4 paboueii nmporpaMmsl, KOTOpbIii Ha3biBaeTcst «CTpyKTypa U
COJIep)KaHWe JUCLUIUIMHBI»Y, BCE Yachl CaMOCTOSATENBHOM pabOoThl pacnucaHbl MO TeMaM U
BOIIpOCAaM, a TakXke YyKa3zaHa HeoOXxonumasi ydeOHas jauTeparypa: oOydaromuiics H3ydaeT
yueOHBIIl MaTepuan, pa30dupaeT NpuMepsl M pellaeT pa3HOypOBHEBBIE 3aJayd B paMKax
BBINIOJHEHHSI KaK OONIMX JOMAaIlHUX 3aJaHuii, TaK ¥ WHIUBHIYAJIbHBIX JOMAIIHUX 33JaHUN
(MUO3) u ppyrux BHIOB paboOT, NPEAYCMOTPEHHBIX pabdodel MporpaMMON MUCIHIUIMHBEL [Ipm
BBITIOJTHEHUX JOMAIIHUX 3aJaHuil o0ydaromeMycs cieqyeT oOpaTHUThCS K 3aJadaM, PeHICHHBIM
Ha TPEABIAYIINX NPAKTUYECKUX 3aHATUSAX, PEIICHHBIM JOMAIIHUM paboTam, a Takke K
IpUMepaM, MPUBOJUMBIM JIEKTOpoM. Ecim 3Toro Oynaer HEZOCTATOYHO AJISL BHIMOJIHEHUS BCEH
pabdOTBl MOXKHO IOTIOJIHUTENBFHO BOCIOJB30BATHCS YYCOHBIMH MOCOOMAMH, NMPUBEICHHBIMH B
pazmene 6.1 «YueOnas nurepatypa». Ecnm, HecMOTps Ha W3y4YCHHBIM MaTepuall, 3aJaHHe
BBINIOJIHUTh HE YAAeTcsi, TO B 00sA3aTEIHLHOM IOPSAKE HEOOXOJMMO IOCETUTH KOHCYJIBTALUIO
NpernoiaBares, BeAyIIero MpakTHUeCKUe 3aHATHS, H/WIN KOHCYJIBTALHUIO JEKTOpa.

JomamiHne 3ajaHus, WHIMBHAyalbHblE JOMAIHUE 3aJaHus M Jpyrue paboThl,
NpeyCMOTPEHHbIE  pa0o4yell  MpOrpaMMO  JUCHMIUIMHBI  JIOJDKHBI  OBITh  BBIIIOJIHEHBI
00y4aromuMcsl B YCTaHOBJICHHBIC NPEIOAaBaTEeIeM CPOKH B COOTBETCTBUU C TPeOOBAHUSAMH K
odopmiieHHIO TEKCTOBOW M TpaduuecKoil TOKyMEHTaluH, chopMyIHpoBaHHBIM B [lonoxeHuu
«TpeboBanust K 0pOpMIICHHIO TEKCTOBOH M rpadudeckoii TokyMeHTaun. HopMOKOHTpOIb)

Komrutekc yueOHO-METOJMYECKUX MaTepUalioB 0 BCEM BUAaM yueOHOHM NesTeIbHOCTH, MPEAYCMOTPEHHBIM padoueii
MpOrpaMMoil TUCIUIIIHHBL (MOAYJIS), pPa3MEIleH B AJIEKTPOHHON MH(OpMalMoHHO-00pa3oBatenbHol cpene Upl VIIC,
JIOCTYIHOM 00y4aroIeMycst 4Yepe3 ero JUYHbIH KaOuHeT




IIpuio:xkenne Ne 1 k padoueil mporpamme

®OHA OHEHOYHBIX CPEJACTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(hOpPMUPOBAHHOCTH KOMITETEHITUH Y 00yJatOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— of0ecrieueHHWE  COOTBETCTBHMSI  pE3yAbTaTOB  OOydyeHHMs]  3ajadaMm  Oynyiuei
npo(heCcCHOHANTLHOM JCSITETLHOCTA Yepe3 COBEPIICHCTBOBAHHWE TPATUIIMOHHBIX M BHEIPCHHUE
MHHOBAIIMOHHBIX METO0B 00y4YeHHsI B 00pa30BaTeIbHbBIN MpoIlece;

— CaMOIIO/ITOTOBKA U CAMOKOHTPOJIb O0YUAIONINXCS B MPOIIecce 00yueHUsI.

@DOoHJ1 OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KIIHOYEBBIX MPHUHIIUIIOB OIICHUBAHMUS:
BaJIMTHOCTh, HAJIS)KHOCTh, 00bEKTHUBHOCTH, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30BaTEIbHON MPOrpaMMBbl; JaeT OOIlee MPEACTaBICHUE O BHJIEC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHH YpOBEHb OCBOCHHS, MAaKCUMAJIbHO BO3MOXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh pPeliaTh MPAaKTUYECKUE 33a/Ja4l MMOBBIIIEHHONW CI0KHOCTH,
HETHUIIOBBIE 33J[a4d, MPHUHUMATH NMPO(PECCHOHAIBLHBIC M YIPABICHUYECKUE PEIICHUS B YCIIOBUIX
HEMOJHOW  OMpEeAENeHHOCTH, TMPU  HEIOCTATOYHOM JIOKYMEHTAJIbHOM, HOPMAaTUBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJILHO-OLEHOYHBIX MEPONIPUATHIM.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucrumivHa « XuMEsD Y4acTBYeT B (JOPMUPOBAHUN KOMITETCHIIUI:
OIIK-1. Criocoben pemaTh MH)KEHEPHBIE 33[a4d B MPO(ECCHOHANIBHON EATENLHOCTH C
UCTIONIb30BAaHUEM METO/I0B €CTECTBEHHBIX HayK, MAaTEMaTUYEeCKOT0 aHAIN3a U MOJICIIMPOBAHUS

IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHI o4yHas opma 00y4eHU
Haumenosanue Kon
HanmenoBanue
KOHTPOJIBHO- WHIMKATOpa
No OOBEKT KOHTPOJIS OIICHOYHOTO CPEeJICTBA
OLICHOYHOT'O JOCTUKEHUS «
(dbopma poBeneHUI ™)
MEPOTIPUATHS KOMITETCHITHH
1 cemecTp
1.0 | Pa3nen 1. OcHOBHBIE 32aKOHbI M MOHATHS XUMHUH
Texymuii OCHOBHBIC TIOHSATHS U
11 v OIIK-1.3 KoHcnekT (m1cbMeHHO)
KOHTPOJIb 3aKOHBI XUMHUU
JlaGopaTopHas padora.
Onpenenenre MoJsIpHON
Texymmmit JlaGopaTopHas padota
1.2 ym MAacChl 9KBUBAJICHTAa MarHUs OIIK-1.3 PATOPHI p
KOHTPOJIb (MICHBMEHHO/YCTHO)
METOJIOM BBITECHEHHS
BOZOpOJA
XUMHYECKHE CBOMCTBA
Texymmit OCHOBHBIX KJIACCOB Tecruposaine
1.3 Y OIIK-1.3 (KOMIBbIOTEPHBIE
KOHTPOJIb HEOPraHUYECKUX
o TEXHOJIOTHH)
COCTMHEHU N
2.0 | Pazgea 2. CTpoeHue BelllecTBA
CrpoeHnue aToMma.
Tekymumi [Iepuoanueckuii 3aK0H U
2.1 ym PHOA . OIIK-1.3 KoHcnekT (micbMeHHO)
KOHTPOJIb MIePHONICCKHIE CBOMCTBA
JJIIEMEHTOB
Tekymumi Crpoenue aToma u
2.2 ym p OIIK-1.3 KoHcnekT (micbMeHHO)
KOHTPOJIb XUMHUYECKAs CBS3b
XuMH4ecKkast CBA3b. Buabl
Texymmit XMMHYECKOMN CBSI3H.
2.3 yi OIIK-1.3 KoHcnekT (micbMeHHO)
KOHTPOIIb I'm6puauzanus. [onstue
CTEXHOMETPUU
30 Paznen 3. DHeprermka XHMHYECKHX mNpeBpalleHHii. XuMuyeckas KHHETHKA U
' paBHOBecHe
Tekymumi DHepreTuKka XUMUYECKHUX
3.1 ym P . OIlK-1.3 KoHcnekT (micbMeHHO)
KOHTPOJIb TIPEeBPANCHUI
39 Texymmmit XuMmudeckasi KHHETHUKA U OITK-1.3 JlaGopaTtopHas pabota
' KOHTPOJIb paBHOBECHE ' (MMChMEHHO/YCTHO)
CKOpOCTh XMMHUECKOH
Texymmit eakuu. OakTopsl
3.3 ym beardl PPl OIlK-1.3 KoHcnekT (micbMeHHO)
KOHTPOJIb BIUSIIOIIUE HA CKOPOCTh
XMMHYECKON peaKIuu
Texymi Ornipeenenue TerIoBoro JlaGopaTopHasa pabora
3.4 Y a¢dexTa peakiuu OIlK-1.3 patopHas p
KOHTPOJIb o (TMCHEMEHHO/YCTHO)
HEHTpaTu3anu
3.5 | Texymwuit TepmoanHamMuaecKue OIlK-1.3 KoHcnekT (muchMeHHO)




KOHTPOJITb pacuetbl. OmpeaesieHue
1300apHOTO MOTEHITHAIIA

Paznen 4. HoHHBIE M OKHMC/IHUTEIbHO-BOCCTAHOBHUTE/IbHbIC PEaKIUM B PacTBOpax

4.0
3J1eKTPOJIUTOB
41 Texymunit PactBopsl. O0mHE cBOICTBA OIK-1.3 KoHCIeKT (HChMEHHO)
KOHTPOJIb pacTBOpOB
4.2 Texymumn HNonno-oOMeHHbIE peakiuu OIlK-1.3 JlaGopatopuas padota
KOHTPOJIb (TUCHEMEHHO/YCTHO)
I'maponus cosneil.
43 Texymuit BonopoaHsiii mokasarens. OINK-1.3 JlaboparopHast pabota
' KOHTPOJTb ®dakTopHI, BIUAIOIINE HA ' (TUCBEMEHHO/YCTHO)
TUAPOIU3
Texymuit OxucuTe s Ho- JlaboparopHas pabota
4.4 BOCCTaHOBUTEJIbHbBIE OIIK-1.3
KOHTPOJIb (MICHMEHHO/YCTHO)
peaKIu B pacTBOpax
5.0 | Pazgea 5. DjieKTpOXHMHYECKHE CHCTEMbI: TajibBaHHYecKHe 3jieMeHThl. J/[C
DIEKTPOXUMHUYECKHE
CUCTEMBI: TaJlbBaHUYECKUE
51 Texymmit anemenTsl. DJIC. OITK-1.3 JlabopaTtopHas pabota
' KOHTPOJIb DIEKTPOXUMHUYECKUE ' (MMCHbMEHHO/YCTHO)
CHUCTEMBI: TaJIbBAHUYECKHE
aneMeHThl. DJIC.
6.0 | Pa3zmen 6. DyekTpoJm3 cosiei
6.1 Texymmn DNeKTpoan3 coueit OIIK-1.3 JlaGopatopuas padota
KOHTPOJIb (MICHMEHHO/YCTHO)
7.0 | Pa3zgen 7. Koppo3usi MeTa/uioB. MeTOAbI 3a1UTHI OT KOPPO3UH
71 Tekymui Koppo3zus meraninoB u OIK-1.3 JlaGopaTopHas pabota
' KOHTPOJIb 3aIATA OT KOPPO3HH ' (MMChMEHHO/YCTHO)
Koppo3sus meramios.
79 Tekymui Bnusaue paznuuHbix OIK-1.3 JlaGopaTopHas padota
' KOHTpPOJIb (akTOpOB Ha MPOTEKaHHE ' (MMCHbMEHHO/YCTHO)
KOppo3uu
DK3aMeH
(cobecenoBanue)
[TpomexyTouHas Bee pasensl OIMK-1.3 DK3aMeH -
aTTecTanus TECTUPOBAHUE
(KOMIMIBIOTEPHBIE
TEXHOJIOTHH)

*d)opMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MEPONIPUATHA: YCTHO, IMCBbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.

Onucanue nmokasarejei u KPpUTEPUEB OCHUBAHUA KOMIIeTEHIIMH.
Onucanue MKAaJI OlICHUBAHUA

KoHTponp kadecTBa OCBOSHHS JUCHUIUIMHBI BKJIIOYaeT B ce0s TEKyIIUHA KOHTPOIb
YCIIEBAEMOCTH M MPOMEKYTOUHYHO AaTTECTAllMIO. [eKyIIMd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTeCTAIUsl OOYYAIOIMIUXCS TMPOBOIATCS B IENISIX YCTAHOBJIEHHUS COOTBETCTBUS
JOCTHIKEHUH  O0yJarommxcs TMO3TamHbIM —TpeboBaHUSM 00pa3oBaTeNbHON MpOTrpamMMmbl K
pe3ynbpTaTam oOydeHusi 1 GOPMUPOBAHUS KOMIICTCHITHI.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUH, HABBIKOB OOYyYaIOIIUXCSA. 3ajavya TEKYIIEro KOHTPOJISI — OMEpPaTUBHOE U PETYJIIPHOE
yhpaBieHHe y4eOHOW JesATENbHOCThIO OOYyYaloIIMXCS HAa OCHOBE OOpaTHOW CBSI3U U




KOPPEKTUPOBKU. Pe3ylIbTaThl OLICHNBAHUS YYUTHIBAIOTCS B BUAC CPEIHEN OLIEHKH IPU IIPOBEICHUN
IIPOMEKYTOUHOH aTTECTALUU.

Hns

OLICHUBAaHUsA PE3YJIbTaTOB

00y4YeHUsI HUCIOIB3YETCS

YeThIpexOaIbHas

mKaJa:

«OTIIUYIHO», «XOpOoII0», «YAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIILHO» U I[BYX6aJ]HBHaSI IIKaja:
«BaduTCHO», «HEC 3a4TCHO».
HepequL OLCHOYHBIX CPCACTB, HMCIIOJIB3YCMbIX JIsI OLICHUBAHHWA KOMHCTCHI_II/If/'I, a TaKXeC
KpaTKas XapaKTCPUCTHUKA OTUX CPEACTB ITPUBCACHEBI B Ta6n1/1ue.

Tekymuii KOHTPOJIb

HaumenoBanue Hpencrasienne
No OLICHOYHOT'O Kpatkas xapakrepucTka OleHOYHOT0 CPe/ICTBA 001;21;(21;1;;)1;0
CpeacTBa POC
OcoOblif BUA TEKCTa, B OCHOBE KOTOPOTO JIEKHUT
AQHAJIMTUKO-CUHTETUYECKAS nepepadoTka
uH(bopMauu NEPBOMCTOYHUKA (ucxomHOTO
TekcTa). Llenp 3TOM N1eATeNbHOCTH — BBISBIICHHE,
1 | Koncmexr cucreMaru3ainuss M o0oOmeHnue (¢ BO3MOXKHOH | Tembl
KPUTHYECKOM OLICHKOW) Haubosee LEeHHOW (I | KOHCIIEKTOB
KOHCIIEKTUPYIOIIET0) UH(pOpMAILIHH.
MoskeT OBITh HCIOJIB30BAHO IS OIEHKU 3HAHMH,
YMEHHM, HABBIKOB U (WJIM) OMNBITA JAEATEIHHOCTH
00yJaronmxcs
Cucrema CTaHJapTU3UPOBAHHBIX 3a/IaHHH,
MO3BOJIAIONIAS ~ ABTOMATU3MPOBATh  MPOLEIYPY
TectupoBanue U3MEPEHHUs]  ypOBHA  3HaHMM U ymeHud | DoHp
2 | (KOMIBIOTEPHBIE oOyuarorerocs. TECTOBBIX
TEXHOJIOTHH ) MoskeT OBITH WCIIOIB30BAHO IS OICHKW 3HAHWH, | 3aJlaHUH
YMEHHM, HABBIKOB U (WJIM) OMNBITa AEATEIHHOCTH
00yJaronmxcs
CpenctBo, MO3BOJISIIONIEE  OLIGHUTh  YMEHHUE O6paserr
oOyJaromierocss MUCbMEHHO/YCTHO U3Jarath CyTh S .
MOCTaBJICHHOMN 3a/1auu, CaMOCTOSITEJIbHO
OPUMEHSTh  CTaHJAPTHBIE  METOJbl  PEIICHHS BPIMOMHCHIA |
. nabopaTopHOI
3 JlaboparopHas MOCTaBJICHHOW  3aJayd ¢  HMCIOJIb30BAaHUEM paBoTHI 1
pabota uMeronieiicss madopaTopHoil  6a3bl, MPOBOIUTH .
aHAJIN3 MOJTYYEHHOTO pe3yibTaTra paboThl. MPHMEPHBIH
MokeT ObITh HCIONB30BAHO MJI OIEHKU YMEHUH, HEpEreHb
HaBbIKOB U (MJIM)  ONbITa  JI€ATEIbHOCTH BOTIPOCOB A
€€ 3alUThI
00y4Jarmuxcs
ITpomMexxyTouHas arrecranus
HanmenoBanune [IpencraBnenue
No OLIEHOYHOT'O Kparkas xapakTepucTHKa OLIEHOYHOTO CPeICTBa OIIEHOYHOTI'O
CpelcTBa cpenctea B @POC
[Iepeuenn
CpencTBo, NO3BOJISIIOLIEE OLICHUTh 3HAHUS, YMEHUS, | TEOPETHUECKUX
HaBbIKOB U (MJIM)  OMbITa  JIEATEIBHOCTH | BOIPOCOB U
1 | Dxsanen o0yJaromierocst o JUCIHILINHE. MPAKTUYECKHIX
MoskeT OBITh MCIOJIB30BAHO IS OIICHKW 3HAHUWH, | 3amaHuil (0Opaserr
YMEHH, HABBIKOB U (WJIM) OMBITa JAEATEIHHOCTH | HK3aMEHAIIMOHHOTO
00ydJaronmxcs owmera) K
9K3aMEHY
2 | Tect— Cucrema ABTOMAaTHU3UPOBAHHOTO KOHTpoJis | DOHJT TECTOBBIX




MPOMCIKYTOYHAA
arrecraguda B
dbopme 3K3aMeHa

OCBOCHHMSl KOMIETEHUUH (YacTh KOMIIETEHIIMM)
oOydJarmuMcss TO0 TUCHUIUIMHE (MOIYJII0) C
HCIIOJIb30BaHUEM uH($OpPMaIlMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHH.

MokeT ObITh HMCIONB30BAHO ISl OLIEHKH 3HaHUM,
YMEHMM, HaBBIKOB U (WJIM) ONBITA JEATEIbHOCTH
0o0ydJaronmxcs

3aJIaHUN

Kpurtepun u mkaJjbl olleHUBAHNSI KOMIIETEHIIUIT B pe3yJibTaTe U3y4YeHHs U CHUILTUHbI
MPH NPOBeIeHNH NPOMEKYTOUHOM aTTecTanum B popme 3k3amena. lllkana oneHuBanus

YPOBHSI OCBOCHUHA KOMIIeTeHIInii

[Ixana oreHuBaHUsg

Kputepuu onienuBanus

YpoBeHb
OCBOCHUS
KOMIICTCHIINU

«OTJIMYHO»

OO6yuarouuiics [IPaBUIILHO OTBETHUII Ha
TeopeTndeckue Bonpochl. llokazam  oTyiM4HBIE
3HaHUs B paMKax ydyeOHoro matepuaina. IIpaBuibHO
BBIIIOJIHWJI ~ IIpakTHYeckue 3ajgaHud. [lokasan
OTJIMYHBIE YMEHMS U  BJIAJCHUS  HaBbIKAMU
IIPUMEHEHHUs] ITOJIYYCHHBIX 3HAHUW M YMEHUU IIpH
pelIeHnH 3a7iad B paMKax ydeOHOro marepuaa.
OTBeTUII Ha BCE JIONOJHUTENIBHBIE BOIIPOCHI

Bricokuii

«XOpPOoUIo»

OOyyaromuiics ¢ HeOONBIIMMH HETOYHOCTAMU
OTBETHJI HA TEOpeTHUYecKue BOIpochl. [lokazan
XOpOIIUE 3HaHUS B paMKax yueOHoro matepuana. C
HEOOJIBIINMHA HCETOYHOCTAMU BBITTIOJIHUJII
npakThdeckue 3afanus. [lokaszan xopomre yMeHUs
MU BJIAACHUA HABbIKaMU HNPHUMCHCHHA ITOJTYUCHHBIX
3HaHUW U YMEHUI TpHU pelIeHHH 3aJad B paMKax
yueOHoro Mmarepuana. OTBeTHS Ha OOJIBIIMHCTBO
JIOTIOJTHUTEILHBIX BOIIPOCOB

ba3oBrrit

«yI0BJIETBOPUTEIILHO

OO0yuarmuiicss ¢ CYHIECTBEHHBIMH HETOYHOCTSIMHU
OTBETHJI Ha TeopeTHueckue Bompockl. [lokazan
VIIOBJICTBOPUTEILHBIC 3HAHUS B pPaMKax y4eOHOTO
matepuana. C CYIIECTBEHHBIMH HETOYHOCTSIMHU
BBITIOJTHWJI ~ TIpaKTHYeCKWe 3amaHus.  [lokasan
VIOBJIETBOPUTENbHbIE  yMEHHMS U BIAJCHUA
HABBIKAMU TIPUMCHECHHS TIOJTYYCHHBIX 3HAHUH U
YMEHH TIpU pelIeHHH 3ajad B paMKax ydeOHOro
MaTtepuana. JlomycTHJI MHOTO HETOYHOCTEH TIpu
OTBETE Ha JIOMOJHUTEIbHBIE BOITPOCHI

MuHUMaNbHBIN

«HCYOOBJICTBOPUTCIIBLHO»

OOyuaromuiicss Tpu OTBETE Ha TEOPETUUYECKUE
BOIIPOCHI W TPU  BBIINOJHEHUU MPAKTHUYECKUX
3alaHU  TPOJEMOHCTPUPOBAT  HEJOCTATOYHBIN
YPOBEHb 3HAHUU M YMEHMH MpHU pPELIEHUU 3a]a4 B
pamkax ydeOHoro wmarepuana. [Ipu oTBetax Ha
JOTIOTHUTENbHBIE ~ BOMPOCHI  OBLJIO  JIOMYIIEHO
MHOXECTBO HETIPABIJIBHBIX OTBETOB

Komnerenmns
HE
chopmupoBaHa




Tect — npomexxyTouHast arTecTanus B popme 3K3aMeHa

Kpurepuu onenuBanust [IIxana oneHuBaHUs
OO6yuarommiicst BepHo oTBeTra Ha 90 — 100 % TecToBbIX 3a7aHU
OTITUYIHOY
TIPY IPOXO’KJCHUU TECTHPOBAHUS
OOGyuaromuiicss BepHo oTBeTus1 Ha 80 — 89 % TecToBBIX 3amaHui
«XOpOIIIO»

IIpH IMPOXOKACHUN TCCTUPOBAHUA

OO6yuaromuiicss BepHo otBeTws1 Ha 70 — 79 % TecToBBIX 3a7aHui

IIpH IMPOXOKACHUU TCCTUPOBAHUA

«YZOBJIETBOPUTEIILHO»

OOyuaromuiicss BepHO oTBeTHI Ha 69 % U MeHee TEeCTOBBIX
3aJJaHU{ TIPU IPOXOXKJICHUH TECTHPOBAHUS

«HCYHOOBJICTBOPUTCIIBHO»

KpuTtepuu u mKajiabl OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHs NPU NPOBeAeHUH
TEeKYIero KOHTPOJIsl yCeBaeMoCTH

Koncmext

IIIxasnel olleHUBaHUS

Kpurepuu onennBanus

«OTJIIMYHO»

«XOopouIo»

«YHAOBJICTBOPUTCIIBHO»

«3aYTCHO»

KoHCIIEKT 1O TeMe BBLINOJHEH B 0003HAYEHHBIN
[pero/iaBaTesieM CPOK.

KOHCIEKT BBIMOJHEH 00ydYaroImuMCs 10 3aJ1aHHOM TeMe B
IIOJIHOM 00BeEME ¢  COONIOmEHHMEM  HEOOXOIMMOH
[IOCIEA0BATEILHOCTH. OOyuaronmiics paboTai
MOJTHOCTBIO CAMOCTOSITEIILHO; PACKPBLI TEMY MOJHOCTHIO U
OTBETHUJI Ha BCE BOIMPOCHI MPEMOAaBaTElIs [0 KOHKPETHOM
TeMe KoHcrekra. KoHcrmekT o(opMiIeH akKypaTtHO, B
HauOosiee ONTUMAJIBHOW Ui (PUKCAIMM PE3yTbTATOB

dbopme

KoncriekT 1m0 TeMe BBIIOJHEH B  0003HAYEHHBIA
MPENo1aBaTesieM CpPOK.

KoHCIeKT BBIMOMHEH 00yJaronuMcs 1Mo 3a/IaHHON TeMe B
MMOJHOM 00BEME ¢  COONIOJIGHHEM  HEOOXOIMMOM
MOCJIEI0BATEILHOCTH. OO6yuatromuiics paboran
MOJIHOCTBIO  CaMOCTOSITENIbHO,  PacKpbUl ~ TeMy  He
MOJIHOCTBIO U OTBETHUJI HA YacTh BOIIPOCOB IPENO1aBATENS
M0 KOHKPETHOW TeMe KoHcmekTa. KoHcrekT odopmiieH
AKKypaTHO, C HE3HAUNTEIbHBIMU HUCTIPABICHUSIMHU

Koncnektr mo Teme BBINOJHEH B  00O3HAYEHHBIH
MIPENo/IaBaTesieM CPOK.

KoHcnekT BbIMmoaHeH 00ydaromuMces o 3aJaHHON TeMe B
HE TIOJJHOM O0BEME C YaCTHYHBIM COOJIOJIEHUEM
HeoOXoauMoOi  mocnenoBaTeNnbHOCTH.  OOydarommiics
paboTan MOJIHOCTBIO CAMOCTOSITEIILHO; PACKPBUI TEMY HE
MOJIHOCTBIO M OTBETHUJI Ha YacTh BOIIPOCOB MPENOIaBaTels
M0 KOHKPETHOM TeMe KoHcrekTa. KoHcnekT oopmiieH He
AKKYpaTHO




«HEYOOBJIECTBOPUTECIBHOY

«HE
3a4TCHO»

KoHcnekT mo TemMe He BBINOJHEH B 0003HAYCHHBIH
MIPEnoiaBaTesieM CpPOK.

KoHcIeKT BhINOHEH 00yJaronuMcs He 110 3aIaHHON TeMe
B HE IIOJHOM 00BeMe 0Oe3 coOmromeHuss HeOOXOIUMOI
nocienoBareabHOCTH.  OOyvarommiicss  pabotan  He
CaMOCTOSITEJIbHO; HE PaCKpbUI TeMy M HE OTBETHJI Ha
BOITPOCHI TIPEMNO/IaBaTelIsl IO KOHKPETHOM TeMe KOHCIICKTa.
Koncnekt oopmiieH HE aKKypaTHO

TectupoBanue

[Ikanel olleHUBaHUA

Kputepuu onennBanus

«OTJIMYHO»

«XOopouro»

«YZOBJIETBOPUTEIILHO

«GadTCHO»

OOyuarommiics BepHo otBetman Ha 90 — 100 %
TECTOBBIX 3aJIaHUH TIPH MTPOXOXKACHUH TECTHPOBAHHSI

OO6yuarommiicst BepHO oTBeTHII Ha 80 — 89 % TecTOBBIX
3aJJaHHId IPY TIPOXOXKIACHUU TECTHPOBAHUS

OO6yuaromuiics BepHo oTBeTHI Ha 70 — 79 % TecTOBbIX
3a/IaHUI IPU TTPOX0KICHUH TECTUPOBAHUS

«HCYOOBJCTBOPUTCIBHO»

«HEC 3a4YTCHO»

OOyyaromuiics BepHO OTBeTUNI Ha 69 % u MeHee
TECTOBBIX 3aIaHUI MPU MTPOXO0KICHUH TECTUPOBAHUS

JlaGopaTopHnas pabota

IIIxasnel olleHUBaHUS

Kpurepuu oniennBanus

«OTJIMYHO»

«XOopouro»

«KYHOOBJICTBOPUTECIIEHO»

«3aYTCHO»

JlabopaTopHast paboTa BBINOJHEHa B 0003HAYCHHBIN
mpernojaBaTesieM  CpOK, NUChMEHHBIA — oTyeT  0e3
3aMEYaHuM.

JlaboparopHass paboTa BBINOJHEHA OOYYAIONUMCS B
moJIHOM o0BeMe ¢  CcOONIIOAeHHEM  HEOOXOIUMOM

MOCJIEI0BATEILHOCTH. OOy4arommiics paboran
MOJTHOCTHIO CAMOCTOSITENILHO; ITOKa3al HEOOXOIUMBIC JIJIS
MMPOBCACHU A pa6OTI)I TCOPCTUUCCKHUC 3HaHUA,

NpakTUYeCcKMe yMEHUs M HaBblku. Paborta (oTuer)
oopmiieHa akkypaTHO, B Hambojee ONTHMAIBHOW [UIs
¢bukcanmu pe3ynpraToB popme

JlabopaTopnasi paboTa BbIMOJHEHa B 0003HAYEHHBIN
npenojiaBaTesieM  CpoK,  INHUCBMEHHBI  OT4ET  C
HEOOJIBIIIMMHU HEeIOUETaMH.

JlaGopaTtopHass pa®oTa BBIOJHEHAa OOydYaroIUMCs B
MOJTHOM  00beMEe W CcaMOCTOSTENbHO.  JlomyIeHbl
OTKJIOHEHUS OT HEOOXOJUMOH  IOCJIeA0BaTEIbHOCTH
BBITTOJIHEHUS, HE BIHSIONIME HA MPABIIHOCTH KOHEYHOTO
pesynbrara. PaboTa mokasbiBaeT 3HaHHE OOyYaroIIMMCS
OCHOBHOTO TEOPETHYECKOT0 MaTepuana | OBJaJICHUE
YMEHUSMH, HEOOXOJUMBIMH JUIS  CaMOCTOSTEIbHOIO
BHITOJIHEHUST  paboThl.  J[OMyIIEHB  HETOYHOCTH |
HEOpEe)KHOCTE B O(GOPMIIEHUHM  Pe3yibTaTOB  pabOThI
(oTuera)

JlabopartopHas paboTa BBIIIOTHEHAa C  3aJEPIKKOMH,
HI/ICI)MGHHI)II\/II OTYET C HEAOYCTAMMU.

JlabopatopHass paboTa BHIMONHIETCS U OGOPMIISETCS
oOyJaromuMcs  TpH  TIOCTOPOHHEW  momomu. Ha
BHITIOJTHEHHE pPabOThl 3aTpauynMBaeTCsi MHOTO BpPEMEHH.
OOyuarmuiicss TOKa3bIBaeT 3HAHHUS TEOPETUUYECKOTO
Marepuanga, HO  HCHBITHIBAET  3aTPyJHEHHE  TIpH




CaMOCTOSITEIbHOW paboTe ¢ WCTOYHMKAMU 3HAHUH WIH
npubopamu

JlabopaTopHasi paboTa He BBIITOJTHEHA, TUCHMEHHBIA OTYET
HE MPEJICTaBIICH.

Pe3ynbTarhl, OJy4YeHHBIE O0YYarOIIUMCS, HE TO3BOJISIOT
CACIaTh NIPAaBUJIBHBIX BBIBOJOB U IMOJIHOCTBIO PACXOOATCA

«HE ¢ mocrtaBieHHOW uenblo. [loka3piBaeTcs Moxoe 3HaHHE
«HEYJIOBJIETBOPUTEIHLHO»
3a4T€HO» | TEOPETUYECKOr0 Marepuaia U OTCYTCTBHUE HEOOXOIMMBIX
YMEHHIA.

JlaGopatopHass paboTa He BBIIOJIHEHA, Yy YyYalllerocs
OTCYTCTBYIOT HEOOXOAMMBIC JUIsi HPOBEACHHS pPaOOTHI
TCOPCTUYICCKHUC 3HAHN, IPAKTUYCCKUC YMCHNUA U HABBIKU

3. TunoBble KOHTPOJILHBbIE 3a]aHHsI UM HHbIE MATEPHAJIbI, HEOOX0IMMbI€
JJISl OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH

3.1 TunoBbIe KOHTPOJILHBIE 32IaHUS VIS HAMUCAHUS KOHCIEKTA
KoHTponbHBIE BapWaHThl 3aJaHUH  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Hwxe npuBeieH o0pasell TUIIOBBIX BAPUAHTOB 3a/IaHUH [Tl HATTMCAHUSI KOHCIICKTOB.

OO6pa3zerr TeM KOHCIIEKTOB
«OCHOBHBIE TOHATHSA U 3aKOHBI XUMHUI))

1. OcHoBHBIE 3aKOHBI XUMHUH: 3aKOH COXPAaHCHUA MACCHhI, 3aKOH KPAaTHbIX
OTHOIICHMH, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo.

2. 3akoH skBuBajIeHTOB. DopMynIHpOBKa 3aKOHA.

3. Monsipnast Macca 3kBuBajeHTa. MoJsipHbI 00BEM SKBUBAICHTA.

4. d)aKTop OKBHUBAJICHTHOCTH MMPOCTOT'O BEHICCTBA U CJIOKHBIX BCIICCTB.

OO6pa3zerr TeM KOHCIIEKTOB
«CTpoeHne aToMa U XUMHYECKast CBSI3b»

1. Buabl xummnueckux cBsizeil. KBaHTOBO-MexaHHUecKasi TEOpHUsS 00pa30BaHMUs XMMUYECKOH CBSI3H.
2. Onpenenenve KoBaleHTHOM cBaA3M. Kakumu crmocoOamu MoxkeT 00pa3oBaThCsi KOBAJIEHTHAs
CBSI3b.

3. XapaKTepuCTUKN KOBAJIEHTHOH CBS3U.

4. Yro HazpiBaeTcs rubpuanzanueii? [IpuunHbl NOsSBICHNS THOPUAN3ALINN.

5. Buael rubpuausanum, reoMeTpusi THOpUIN3NPOBAHHBIX OpOUTAIIEH.

6. MloHHas CBA3b M OCHOBHBIE XapaKTEPUCTUKH.

7. Meramunueckas CBsI3b U OCHOBHBIE €€ XapaKTEPUCTHUKHU.

8. BoopoaHast cBsI3b M1 OCHOBHBIE €€ XapAKTEPUCTUKH.

OO6paselnl TeM KOHCIIEKTOB
«Xumudeckas cBs3b. Buapl xumudeckoit cBszu. [ mbpuauzamus. [Tonsitue crexuoMeTpumn»

1. Yto Ha3bIBaeTCS XUMHUYECKON CBs3bt0? [[puBEINTE OCHOBHBIE XapAKTEPUCTUKHU CBSI3U.

2. Bunpl xumndeckux cBsizeil. IoHHast CBsI3b M OCHOBHBIE XapaKTEPUCTUKHU. MeTanndeckast CBsI3b
Y OCHOBHBIE €€ XapaKTEepPUCTHKU. BogopoaHast CBsA3b M OCHOBHBIE €€ XapaKTePUCTUKHU

3. KBanTOBO-MexaHn4eckas Teopus 00pa3oBaHUsI XUMHUUECKOM CBS3H.

4. Onpenenenne KoBaJIeHTHOH cBs3U. CriocoObl 00pa30BaHMs KOBAJICHTHOM CBSI3H.

5. XapakTepucTuKa KOBaJICHTHOU CBS3H.

6. Kakast cBsi3b Ha3bIBaeTCs MOJISIPHOM, HEMOJISIPHON?

7. XapakTepuCTUKa MOJIAPHOU CBS3H.




8. Uro HazpiBaeTcs rudbpuauzarueii? [IpuanHbl mosBICHUS THOPUIN3AIIIH.
9. Buasl rubpuan3aium, reoMeTpusi THOPUIN3UPOBAHHBIX OpOHUTAEii?.

10. OcHOBHBIE 3aKOHBI CTEXUOMETPHUH.

11. 3akoH coXxpaHEHUs MaCCHI.

12. 3akOH SKBHUBAJICHTOB.

13. 3akon ABoraapo, I'eii-JIroccaka.

14. 3akoH KpaTHBIX OTHOIICHHUI

OO6pasel TeM KOHCIIEKTOB
«OHepreTKa XUMUYECKUX MPEBPAILICHUI»

1. Tepmoaunamuueckas cucrema. Knaccuduxanus TepMOJMHAMUYECKUX CUCTEM.

2. IlapameTpsl CHCTEMBI W XapakTepucTHUeckue (yHKIMUA. Buabl mpoueccoB (paBHOBECHBIE —
HEPaBHOBECHBIE; IIPU IIOCTOSHCTBE KAKOI'0-TO MapaMeTpa).

3. BHyTpeHHss 3HEprus, TemioTa, pabora. OnpeaeneHue, XapaKTepUCTUKA U UX B3aHMOCBS3b.

4. DHTampnus CUCTEMbI W €€ u3MeHeHHs. TemioBod dQeKkT XUMHUYECKOW peaKIuu.
TepMoXUMHUECKHE YPAaBHEHUS.

5. DHTponUs U ee U3MEHEHHUs IIPU XUMHUUECKOM peakinu.

6. DOHeprus ['mO0ca M HampaBICHHOCTh XMMHUYECKOH peakiuu. DHeprus ['mb6ca oOpasoBaHus
BEIIIECTB, XUMUUYECKON PEeaKLnu.

7. 3akoH I'ecca. CnencrBus u3 3akona ['ecca. TepMoxumMuueckue pacyeTsl.

O6pa3zerr TeM KOHCIIEKTOB
«Tepmogunamudeckue pacueTsl. Onpeaenenue n300apHOro MOTEHINAA»

1. Kako#i mpouecc Ha3bIBaeTcsl paBHOBECHBIM? Uemy paBHA SHTpONUS B 3TOM ciaydae?
2. Yro Ha3bIBaeTCsA N300apHO-U30TEPMUUECKUM ITOTEHLIUATIOM?
3. UT0 MOXKHO CKa3aTh 0 mporecce, s koroporo: 1) AG <0; 2) AG >0; 3) AG = 0?
4. Yro Ha3bIBaeTCs CTaHAAPTHOH sHepruel | mbOca oOpa3zoBanus BemecTBa?
5. Kak onpezensercss usmeHeHHe cBOOOAHON 3Heprun ['nO6ca cUCTeMbl B pe3ylibTaTe MPOTEKaHUs
OIIPEENIEHHOTO MPoliecca B CTAaHIaPTHBIX YCIOBUSX?
O6pa3zerr TeM KOHCIIEKTOB
«PactBopsl. OO1IME CBOWCTBA PACTBOPOB»
1. YTo moHuMaeTcs oA NEKTPOIUTUYECKON TUCCOLMAMEN BEIIECTB B pacTBOpax?
2. Kakue gakTopsl crioCOOCTBYIOT 31EKTPOIUTUYECKON TUCCOLMALMU BEIIECTB B pacTBopax?
3. MI3105kuTE OCHOBHOE MOJIOKEHNE TEOPUH DIEKTPOIUTUYECKON TUCCOLUALNY.
4. Kakue BemiecTBa OTHOCSATCS K 3JIEKTPOJIUTAM M HEANEKTPOIUTaM?
5. Kak oOBsiCHAET Teopusi >JIEKTPOJIMTHUECKOW IHCCOLMALUMU OOIIMe CBOMCTBA: a) KUCIOT; O)
OCHOBaHUM?
6. UTo BBIPAKAET CTENEHBb MIEKTPOJIUTUYECKON JUCCOLMAUN?
7. Uto BBIpakaeT KOHCTAHTA JJIEKTPOJUTHUYECKON aucconnanuun? Kakyro wmHbOpMAIo MOKHO

MOJIYYUTh U3 €€ 3HAUCHUs?
8. Kakue (hakTophl BIHUSIOT HA CTENEHB ANEKTPOTUTHICCKOMN AUCCOITHAIINN?
9. Kakum 00pa3oM MOKHO CMECTUTh paBHOBECHE IIEKTPOIUTHUECKON ArCCOrau?
10. Kakue 351eKTpOauThI MOABEPTarOTCs CTYIIEHYaTON JUCCOUNALN B pacTBOpax?

3.2 Tunosblie KOHTPOJIbHBIC 3aITaHUHA IJISl IPOBCACHUS TECTUPOBAHUA

q)OH)I TECTOBBIX SajlaHI/Iﬁ M0 AVMCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHusA, paCIPCACICHHBIC 1O
pa3aciiaM u T€MaM, C YKa3aHUCM X KOJIMYCCTBA W THUIIA.


https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D1%81%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_%D0%BC%D0%B0%D1%81%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%B2%D0%B8%D0%B2%D0%B0%D0%BB%D0%B5%D0%BD%D1%82_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%90%D0%B2%D0%BE%D0%B3%D0%B0%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%93%D0%B5%D0%B9-%D0%9B%D1%8E%D1%81%D1%81%D0%B0%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%BA%D1%80%D0%B0%D1%82%D0%BD%D1%8B%D1%85_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B9

CrpykTypa (poHIa TECTOBBIX 3aIaHHUM 11O JUCITUTUTHHE

KoanuectBo
I/IHHHKaTOp T PH /PHH XapaKTepI/ICTI/IKa TCCTOBBIX
JOCTIDKCHUS eMa B coorBeTcTBUHU ¢ PI1J] 3 N—
KOMIICTCHIIUU
Tunsl T3
OIIK-1.3 OCHOBHBIE TTIOHATHSA U 3aKOHBI XUMUH 3HaHUE 4 -0OT3
Has padota. OnpeneaeHrue MOJISIPHOA MacChl
OIlK-1.3 Jlaboparopnas p pea p 3Hanue 4-0T3
SKBHBAJICHTA MarHUs METOJIOM BBITECHEHHSI BOJIOPO/Ia
. 3HaHue 4 -0T3
OTK-1.3 XuMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB
' HEOPTraHUYECKUX COCTUHECHUI
. 3Hanue 2-3T3
Crpoenue atoMa. [lepuoanueckuii 3aK0H U
OIIK-1.3 o
[IEPUONYECKHE CBOMCTBA 3JIEMEHTOB Ymenue 2-0T3
3Hanue 2 -3T3
OIIK-1.3 T HHUE aTOMa U XUMHYECKasA CBA3b
Crpoe Ymenue 2-0T3
Xumuueckas CBA3b. BUIbI XUMUUECKOW CBSI3U. 3HaHue 2-3T3
OIIK-1.3
I'ubpuauzanus. [lonsTre crexuomMeTpun VYMeHUEe 2-0T3
3HaHUEe 2 -3T3
OIIK-1.3 HepreTHKa XUMHUUECKHUX IIPEBPALLICHIUH
Juep peppaill YMeHue 2-0T3
3HaHUEe 2 -3T3
OIIK-1.3 XuMH4eckass KMHETHKA U paBHOBECHE
p VYMeHUE 2-0T13
OIIK-1.3 CKOpOCTh XMMUYECKOU peakiuu. PaKTOphl, BIUSIOIIUE 3HaHue 2-3T3
' Ha CKOPOCTh XUMHUYECKOW PEeaKIuu Ymenne 2-0T3
Onpesenenye TemIoBoro >pQeKra peakuu SHanue 2313
OIIK-1.3 o
HENTpaIu3anuu Ymenue 2-0T3
TepmonuHamMuueckue pacuetsl. OnpeseneHne SHanue 2313
OIIK-1.3
1300apHOTO MOTEHIMAaa Ymenune 2-0T3
3HaHue 1-3T3
OIlK-1.3 PactBops1. O61He CBONCTBA PaCTBOPOB VYmenue 1-3T3
Hagbiku 2-3T3
3HaHue 1-3T3
OIIK-1.3 HoHHO-00MEeHHBIE peaKIiuu Ymenue 1-3T3
HaBbiku 2-3T3
I'mapoim3 coneii. Bogopoauerit mokaszareib. ®aKkTopsl 3uanue 1313
)44 W3 COJIEN. ) ,
OIlK-1.3 BHI/)IIEIOH e Ha 1 oing o P YMmenue 1-3T3
m b HaBriku 2 -3T3
OKHUCIUTEILHO-BOCCTAHOBUTEIBHEIE PEAKIINH B 3uanne 1-313
OIlK-1.3 ACTBODAX peakil YmMmenue 1-3T3
p P HaBriku 2 -3T3
DNEeKTPOXUMHUYECKNE CUCTEMBI: TaJTbBAHMUECKHE 3HaHue 1-3T3
OIIK-1.3 anemeHThl. D/IC. DNEKTPOXUMHYECKHE CUCTEMBI: Ymenue 1-3T3
rajgpBaHndeckue demMeHnTsl. JJC. Happixu 3-0T3
3Haunne 1-3T3
OIlK-1.3 DNeKTpoan3 coneit YMeHune 1-3T3
Hapiku 3-0T3




3Hanue 1-37T3

OIlK-1.3 Koppo3ust MeTauioB 1 3aiura oT KOppOo3uu Ymenue 1-3T3
HaBbiku 3-0T3
Koppo3sus metamioB. BnusHue pa3nn4Hbix GakTopoB Ha Suarie 1-313
OIlK-1.3 HpOTeKaHHE KOpPOSHII YMmenue 2-3T3
HaBbiku 3-0T3

Utoro 81

[Tonubrit komruiekT OT3 XpaHUTCS B AIEKTPOHHON MH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpeie
HpI'VIIC u oOyyaromuiicsi UMEeT BO3MOKHOCTh O3HAKOMUTHCS ¢ JEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Huxe npuBenen obpasel TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
POTPaMMOM TUCITUTUIAHBI.

1. YKa)XuTe€ OCHOBHbBIC 3aKOHBI XUMUU:

A. TIepHOIUYECKUN 3aKOH, 3aKOH KPATHBIX OTHOIICHHUH

B. 3akoH ABoraapo, 3aKOH ITOCTOSIHCTBA COCTaBa

C. 3akon I'ecca, 3akoH JlabTOHA

D. nepuoanyeckuii 3aKoH, 3aKOH COXpPaHeHHsI MAacChl U SHepruu E.

2. Ko BniepBbie c(hopMyaHpoBall 3aKOH MacChl BeIecTBa?

A. JI.1. Menneneen
B. M.B. JlomoHoCOB
C. A.JlaBya3ne

D. P. boiins

3. OTmeThTE IMPaBUJIBHBIC YTBCPIKACHUA:

XUMHYECKHH dJIeMeHT 0003HAYaeTCsl XUMHYECKHM CHMBOJIOM
XHMHYECKHE 3JIEMEHThI HMEIOT H30TOIbI

HEKOTOpPbIe XHMUYECKHE YJIeMEHThI MOJy4YeHbI HCKYCCTBEHHO
B 3€MHO# KOpe HanboJiee pacpoCTPaHEH JIEMEHT KUCIOPO/T

COow>

4. Kakoe yTBep KIeHHE SBIISETCS CIEICTBUEM 3aKOHA ABOraapo?

A. 00beM raza ABIgeTCS HEU3MEHHON BEIUYUHON

B. Macchl pa3HbIX ra3oB ¢ OIMHAKOBBIM YHCJIOM MOJIEKYJ 3aHUMAIOT OIMHAKOBBIIi
o0beM

C. oObem raza MOXKET U3MEHSTHCS IPU U3MEHEHUU TeMIIepaTyphbl

D. Maccel pa3HBIX Ta30B HE MOTYT COJIEPKAaTh OJIMHAKOBOE YHCIIO MOJICKYIT

5. OxBuBasieHTHBIE Maccel H3PO4 1 KOH paBHbI:

A. 98 u 56 r/moIb
B. 98 u 28 r/mMmoab
C. 32,6 u 28 r/mMmomb
D. 32,6 u 56 r/moJb

6. DKBUBaJIEHTHBIN 00bEM BOJOPO]Ia PABEH:

A 1121
B. 561
C. 2241




D. 2,81
7. Paccunrtath (akTOp SKBUBAJCHTHOCTH MBIIIbIKA B MBIIbIKOBOH Kuciore (H3ASOa):

A 3
B. 1/5
C. 1

8. Kakas gopmyrna BeIpakaeT 3aKOH IKBUBAJICHTOB IPUMEHHUTEIHLHO K pacTBOpam?

A. Ni+N2=1

B. v=m/M

C. ml/m2 = MlaK/ MZaK

D. Cl(MaK)Vl = C2(M3K)V2

9. Co mienoyaMu B3aMMOAECHCTBYIOT OKCHIBI. ..

xpoma. (111)
cepsl (1V)
xenesa (11)
azora (1)

COow>

10. Macca cepHOil KUCIIOTBI, COJeprKalasics B 2 J1 pacTBOpa ¢ MOJIAPHOM KOHLIEHTpauuen
skBUBaJIeHTOB 0,5 MOJIB/I1, paBHa rpamma (-am).

OtsBet: 49

11. CI/ICTCMa, JJIA KOTOpOﬁ TCPMOAUHAMHUYCCKHUC I1aPaMETPhI BO BCEX TOYKAX COXPAHAIOT CBOC
IIOCTOAHHOC 3HAYCHUEC, HAXOAUTCA B COCTOSIHHUH

OTBeT: paBHOBECHOM
— o _ ~TT-

12, et pearu 2502 (1) + 05(1) = 2805(r), A Hg =198 kTl |

A, S =—188 Tx /K,

© TO TEMIIEpaTrypa, IIpnu KOTOpOﬁ BO3MOJXHO €€ IPOTCKAHUC B IIPSIMOM U

o
00paTHOM HarmpaBJIeHUH, PaBHA C (3aBUCHUMOCTBIO TEPMOIMHAMHUYECKUX (QYHKIUN OT
TEMIIEpaTypbl IPeHEOpeUb):

Ortser: 780

13. KonmmyecTBEHHOE COOTHOIIICHUE MKy M3MEHEHNEM BHYTPEHHEH SHEPTHH, TETNIOTOW |
paboToil ycraHaBIMBaeT 3aKOH TEPMOJUHAMUKH:

OtBeT: nepBbIil

14. CornacHO TEpPMOXUMHUYECKOMY YPABHEHUIO
CH, (1) +20,(r) = CO, (1) + 2H,O(r); A H® = —802,3k Tk,
00beM MeTaHa (H.y.), KOTopbiii HeoOxoaum st mosyaerus S000 kJ[>k TermnoTh, cocTaBiseT

J:

OtBet: 139



15. s yBenwuenust ckopoctu npssmoit peakimu 2NO + Clz = 2NOCI B 64 paza
HEOOXOMMOYBEIHYUTE JaBICHUE B pa3(a).

Otser: 4; uerbipe

16. Eciiu TemmniepatypHblii K03()(OUIIMEHT CKOPOCTH paBeH 3, TO MPH MOBBIIIEHUH TEMIIEpaTyphl OT
20°C no 60°C ckopoCTh XUMUYECKOW pEaKIIUU pas:

OrtBert: yBenuuutes B 81

17. Temneparypa 3aMep3aHusi pacTBopa, cojiepxaiiero 6,4 r merusioBoro crupta B 400 T BOJIbI,
all - kT
=186 Tpan - &

KE(HJGJ MOJIB

COCTAaBIISIET °C
Ortser: -0,93

18. YpaBHenue 3akoHa Payss BeIpakaeT 3aBUCUMOCTh MEXKy JaBJICHUEM HACBIIIEHHOTO Mapa
pacTBOPUTEIIS HaJl paCTBOPOM U PacTBOPEHHOI'O BEILIECTBA!

OTBET: MOJILHOU JTOJIEH

19. TonbKO OKMCIUTETBHYIO CIIOCOOHOCTD MPOSIBIISIET KHCIIOTa

Ortger: cepHas

3.3 TunoBble 3aJaHNs 1JIs1 BBINOJHEHHs J1a00paTOPHOIi padoThl U MPUMEPHBIN NepeyeHb
BOIIPOCOB /IS ee 3alUThI

KoHTponbHBIE BapWaHThl 3aJaHUH  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpazoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOUHET.

Huxe mpuBeneH oOpasel] TUIIOBBIX BapHUaHTOB 3aJlaHUN TSl BBIOJHEHUS J1a0OPaTOPHBIX
paboT ¥ MpUMEPHBII epeueHb BOIPOCOB JUIsl UX 3aIMTHI.

O6pazer 3a1aHui 17151 BBITOJIHEHUS 1a00paTOPHBIX pabOT ¥ MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
UX 3alUTHI

JlaboparopHas paboTa. «OnpeeneHne MOISIPHON MacChl IKBUBAJICHTa MarHUsI METOJIOM
BBITECHEHUS BOJIOPOIa

[{enb paboThI: OMpeneUTh YKBUBAIEHTHYIO MAacCy MarHus MO KOJIMYECTBY BBIACITUBIIETOCS
BOJIOPO/1a, CPABHUTD MOTYYECHHOE 3HAYCHUE C TEOPETUUECKUM.

Bompocsr 1u1st momycka K BBITTOTHEHUIO 1a00paTOpHOM pabOTHI:

1. ®opmynupoBKa 3aKOHA YKBUBAJIECHTOB.

2. YUto Takoe >KBUBaJICHT?

3. YTto Takoe PKBUBAJICHTHOE YHCIIO?

4. Kak HaiiTH SKBUBAJIEHTHOE YHUCIIO MPOCTOTO BEUIeCTBA?

5. Kak HaliTh SKBHBAJICHTHOC YMCJIO OKCHAa?

6. Kak HaliTi S5KBUBaJIEHTHOE YMCIIO TUAPOKCHAA?

7. Kax HaliTH SKBUBAJICHTHOE YHCJIO KUCIIOTHI?

8. Kak HaliTh 3KBMBaJICHTHOE YMCJIO COJIM?

Obpa3zer] 3a1aHuil U1 BBIOJIHEHHS Ja00pAaTOPHBIX pabOT U MPUMEPHBIM NepedeHb BOPOCOB [T
UX 3aIIUThl «XUMHUYECKass KMHETUKA U PABHOBECUE»
Llenb paboOThI: M3YyYUTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKON



pPEAKIMK OT KOHLIEHTPALIMK PEarupyrolux BEUIeCTB, TEMIIEPATypbl U YCTAHOBUTb, KaK
BJIMSIIOT 3TH (DaKTOPBI HA CMEIIEHUE XUMHUECKOTO PABHOBECHS

Bormpocs! y1st 1omycka K BBITOTHEHUIO JJa00paTOPHON pabOTHI:

1. CkopoCTh XMMHUYECKOM pEeaKIMU JUIsi TOMOT€HHBIX U T€T€POreHHbIX MpoleccoB. OT KaKux
(akTOPOB 3aBUCUT CKOPOCTh XMMUYECKON peakiuu?

2. 3aBUCUMOCTH CKOPOCTH peakiuu ot Temreparypsl. [lpasuno Bant [N'odpda. TemneparypHbiii
KO3(pPULHUEHT CKOPOCTH XUMUYECKOH peaKIiH.

3. DHeprus akTuBauuu. YpaBHeHUE AppeHuyca.

4. Karanuzatopsl. ['oMOreHHbIN U reTeporeHHbIi Katain3. CeleKTUBHOCTD ICUCTBUS
KaTajnzaropa. ABTOKaTaIus3.

5. XMMHMUYECKOE paBHOBECHE. Y CJIOBUE XMMUYECKOTO PABHOBECHSL.

6. 3akoH aeicTByronmx Macc. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.

7. Cmenienune xumuueckoro pasHosecus. [Ipasuiio Jle laTtenbe

OOpa3zer] 3a1aHuil U151 BBITTOJIHEHHS Ta00paTOPHBIX PadOT M MPUMEPHBII TepeYeHb BOIPOCOB JIJIs
ux 3amuThl «Onpesenenre TermioBoro 3 dexra peakuy HeHTpaIu3aum»
Llenb paboOThI: HAYYUTHCS TOJIH30BATHCS TEXHUYECKUMH BECaMH U pabOTe ¢ 1abopaToOpHBIMU
tepMoMeTpaMu. OnpenenuTh TeIUIOTy HEHTpaIu3aluu CHIIbHOM KUCIOTHI C CUJIbHBIM OCHOBAaHUEM
Bormpocsr y1st 1ommycka K BBITTOJHEHUIO JTA00paTOPHOU pabOTHI:
1. Ilpenmet xuMU4eCcKOl TEPMOAMHAMUKY U MapaMeTPbl CTAHAAPTHOTO COCTOSHUSI.
2. [lonsTre «xuMu4ecKasi CAICTEMa» U 3HaThb TUIIbI CUCTEM (OTKpBITasi, 3aKpbITasl, U30JIMPOBAHHAS).
3. Knaccudukanus peakiuii B XMMHUYECKONH TePMOJAMHAMUKE.
4. IloHsITHSI BHYTPEHHEHW SHEPTUU U SHTAJILIIMYA CUCTEMBI (BeniecTBa). [lepBrlii 3akoH
TEPMOINHAMHUKHU.
5. Kak onpenenuts THI peakiuu (3K30TepMUYECKas WU YHAOTEPMUYECKas) IPU U3BECTHOM U
HEU3BECTHOM 3HAUYEHUU DHTAIBIIUU 3TOH peakluu.
6. IloHaTre cTaHIapTHOM SHTANBIMKU O00pa30BaHUS BEILECTBA.
7.3akon I'eccam ero cieacTBus.
8. OU3UKO-XUMUYECKHUIM CMBICI SHTPOIHMH CUCTEMBI U CTAHIAPTHON SHTPOIUHU BEUIECTBA.
9. Kak BBIYHCIUTE SJHTPOIUIO PEAKLIUH U 110 TOTYYEHHOMY PE3YJIbTaTy ONPEIEIUTh

HaIpaBJIEHUE €€ MPOTEKAHUSI B U30JIMPOBAHHON cUCTEME (BTOPOIl 3aKOH TEPMOIMHAMUKH )
10. Dueprus ['n66ca xuMHUECKOI peakluy MU CTaHAAPTHON U HECTAHAPTHOM TeMIiepaTtype u
olpeziesieHUe HalpaBJIeHHs €€ CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI B HEM30JUPOBAHHOM cucTeMe.

O06pa3ern 3a1aHui 715 BBIMOJIHEHUSI Ja00OPAaTOPHBIX pabOT U MPUMEPHBIN MepeueHb BOIPOCOB IS
uX 3aMThl «IOHHO-OOMEHHbIE PEAKIINN»

[{enb pabOThI: U3YUUTH MOHATHUS «AJIEKTPOJIUTHIY, «ANEKTPOIUTUYECKAS AUCCOLUALIU»,
paccMOTpeTh KUCIOThI, OCHOBAaHUS, aM(OTEPHbIE AIEKTPOIUTHI, COJH C TOUKH 3PEHHS TEOPUH
AIIEKTPOJINTUYECKON JUCCOLUAINH, HAYUYUTHCS COCTABISATh HOHHO-MOJIEKYJIIpHbIE YpaBHEHUS
Bomnpocs! 11 onmycka K BBINOJIHEHUIO TaO0paTOPHOH pabOThI:

. Kakue BemiecTBa sSBISIOTCS 3JIEKTPOIUTAMU?

. BemecTBa, Kakux KJ1accOB HEOPTaHUYECKUX COEIMHEHUN OTHOCSTCS K DJIEKTPOIUTAM?

. UTo Takoe AJIEeKTPOTUTHIECKAS TUCCOIHAITUS?

. UTo Takoe KaTHOHBI U AHUOHBI?

. UTo Takoe cTeneHp ANEKTPOTUTHYECKON TUCCOIUAlAN?

. UTo Takoe KOHCTaHTa MIEKTPOJIUTUIECKON JUCCOLUAIIUM?

. Kakue peakumu oTHOCSATCS K HOHOOOMEHHBIM?

. Kakue peakiuu Ha3pIBatoTcst 00paTUMBIMU MOHOOOMEHHBIMH?

. Kakue peakuuu Ha3pIBaroTCsl HEOOpaTUMBIMM HOHOOOMeHHbIMH? [Ipu3Haku

HEOOpaTUMBIX HOHOOOMEHHBIX PEaKIIUH.

O 0 1N DN K W —

OO0paserr 3a1aHui AJ1s1 BBIMOTHEHHSI TAOOPATOPHBIX pabOT ¥ MPUMEPHBIH MepedeHb BOMPOCOB ISt
ux 3ammThl «[ maponus coseil. Bogopoauelil mokazarenb. @akTOpPbI, BIUSIONIAE HA THAPOIU3



Lenb paboTsl: [lonydyeHne CHIIbHBIX MaJIOPACTBOPUMBIX M CIIA0BIX AIEKTPOIIUTOB U U3yUEHHE
TUAPOIN3a COJIEH.

Bormpocs! y1st 1omycka K BBITOJTHEHUIO Ta00paTOPHON pabOTHI:

1. Kak BimsieT cuiia KHCIIOThI, 00pa3yroIIei coJib, Ha CTETICHb e¢ TUapom3a?

2. Kak BiasieT cuiia THAPOKCHIA, 0Opa3yIOIIEro CoJib, Ha CTEIICHb €¢ THAPOIHI3a’?

3. [Toyemy 1ipu COBMECTHOM THAPOJIU3E COJIEH, 00PAa30BAHHBIX CHIIbHBIM THAPOKCHIOM U
c1aboi KMCIIOTOM, U COJIeH, 00pa30BaHHBIX CIA0BIM THAPOKCHUIOM U CHIIBHOU KHCJIOTOM,
TUAPOJIN3 UAET 10 KOHLA?

4. Ilpu ruaponuse Kakux cojiel pactBop umeet pH > 7, a kakux — < 7?

5. IIpu ruaponmse kakux coneit pH pacTBopa 61u3K0 K 77

6. [Tpu rugponnse Kakux colieit 00pa3yrTCst KUCIbIE U OCHOBHEIE COJTH?

7. Kak Biusier Ha rujposin3 yMEHbIICHUE U YBEITMUYEHNE KOHIIEHTPAIlUU pacTBopa’?

9. I'maponus Kakux cojeil mogasisercs Npu 100aBIECHUHN KUCIOTHI?

10. T'maponn3 Kakux COJICH MOJABISETCs IPHU J00aBICHUH ICIOYH?

11. Kak cocTaBisitoTcs ypaBHEHHUS [TPOLIECCOB TUAPOIN3a?

OOpa3zer] 3a1aHMil U151 BBITIOJIHEHHS Ja00pAaTOPHBIX PadOT M MPUMEPHBIN NEPEeYeHb BOIPOCOB [T
uX 3aUThl «OKHCINTENTFHO-BOCCTAHOBUTEIBHBIEC PEAKIIMK B PACTBOPAX)

Llenb pabOTHI: COCTABUTH YPAaBHEHHS OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKITHii
METOJIOM — MOHHO- AJIEKTPOHHOTO OaaHca.

Bormpocsr y1st 1ommycka K BBITTOJHEHUIO JTA00paTOPHOUN pabOTHI:

1. Uro Takoe cTeneHb OKUCICHHS dJIeMEHTa?

2. Yemy paBHa CTENIEHb OKUCIICHUS 3JIEMEHTA B IPOCTOM BeleCcTBe?

3. Kakue 351eMeHTBhI UMEIOT TOJIBKO OJIHY CTEIICHb OKUCIICHHS?

4. Kakue »11eMeHTbl MOTYT UMETh HECKOJIBKO Pa3HbIX CTETICHEH OKUCICHUS?

5. Kakoii aimeMeHT uMeeT HanOOoJIbIIee YUCIIO BO3MOXKHBIX CTETIEHEH OKHUCIICHHS?

6. Kakue 31eMeHTBI MOT'YT MPOSBIISITH TOJIBKO TOJIOKUTEILHBIC CTETICHN OKUCIICHUS?

7. Kak cBsi3aHBI CTETIEHU OKUCIICHUS 3JIEMEHTOB C HOMEPOM T'PYIIIBI, B KOTOPOH 3JIEMEHT
Haxoaurcs?

8. Beerna nmu coBnaaroT CTENeHb OKUCICHUS U BAJICHTHOCTD dJIEMEHTa?

9. Kak MOXHO OIpeeNIUTh CTENCHH OKUCICHHSI JIEMEHTOB B COCTaBE XMMHUYECKOTO
coeIMHEeHus?

10. Yemy paBHa cymMMa CTETIEHEN OKUCIIEHUS 2JIEMEHTOB B HEUTPaJIIbHON MOJIeKyJie?

O06pa3ern 3a1aHui 715 BBIMOJIHEHUSI Ja00OPAaTOPHBIX pabOT U MPUMEPHBIN MepeueHb BOIPOCOB IS
UX 3aIIUATHl « DNEKTPOXUMHUUECKNE CUCTEMBI: TajlbBaHUYECKHUE d11EMEHTHI. DJ[C»

Ilenb paboThl. Beruncienue 31eKTpOAHBIX TOTEHIIMATIOB U AJEKTPOABIKYIIEH CHIIBI.

Bomnpocs! 1u1s fonmycka K BBINOJIHEHUIO 1ab0paTOpHOH paboThI:

1. Pacnonoxxute MeTayulbl K€le30, MeIb, MapraHel], MarHuii, cepedpo B psAl MO YBEIUYEHHUIO
OKUCITUTEIbHBIX CBOMCTB UX KAaTHOHOB.

2. Cpenu MeTaJIOB CBUHEIL, 30JI0TO, KaIMUH, KaJbI[Ui, MEb YKAKUTE: a)

B3aMMO/ICHCTBYIOIINE C COJITHON U pa30aBIeHHON CEpHOM KUCIIOTaMU; 0) BHITECHSIOIINE HUKENb U3
pacTBOPOB €ro COJEi.

3. Beluucnure 3Ha4eHUE 3JIEKTPOJHOTO NOTEHIIMANIA IUHKA, €CJIM IMHK HAXOAUTCS B

pacTBope CBOE coyin ¢ KoHLeHTpanuen katnoHoB 0,01 M, a temneparypa pactBopa paBna 15 °C.
6. Berancaure 3HaueHue 3JEKTPOJHOrO MOTEHIMAIA MEJIU, €CIIN JJIEKTPOJL HAXOAUTCS B

pactBope conu mea (II) ¢ konmenTpanueii katrnonos 0,1 M, Temmneparypa pactsopa pasHa 10 °C.
7. Hanumure 3JIeKTPOXUMHUYECKYIO CXEMY T'aJIbBAHUYECKOTO 2JIEMEHTA, COCTABIEHHOTO U3
METHOTO ¥ MapraHIIeBOT0 JEKTPOA0B ¢ pacTBopamu cojeit meau (II) u mapranna (I1). Beraucnure
O/1C sneMeHTa Npy CTaHAAPTHBIX YCIOBUSAX U IIPU KOHLIEHTpAIMM KaTHOHOB B pacTtBopax 0,1M
(TeMmieparypa cTaHAapTHas).

8. Hannmure cxeMy JBYX raJIbBAHUUECKUX DJIEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK

SIBJIIETCS KaTo/I0M, a B Ipyrom aHojoMm; Berarciaute ux J/C. [IpuBenena snekrpoxuMudeckas
cXeMa raJlbBaHH4ecKoro 3jaementa: (—) Mn Mn(N03)2 || Ag AgNO3 (+)



Hanummre cxeMy KaToJHOTO U @aHOAHOTO MIPOLIECCOB, YpaBHEHHE TOKOOOpa3yrolIen
peaxkuuu B MOJIEKYJIIpHOM U MOHHOM Buae. Onpenenure D/[C anemeHnTa npu cTaHAAPTHBIX
YCIIOBUSX.

OO6pasern 3a1anuii 47151 BBIMOTHEHUSI Ja00OPAaTOPHBIX pabOT U MPUMEPHBIi MepeueHb BOMPOCOB IS
UX 3aIUThl «DIEKTPOJIU3 COIEH»

Ilens paboTel. U3yueHue peakiuii Ha aHOJE M KaTOJIe B pacTBOpax COJICH.

Bormpocsr 1y1st 1omycka K BBITTOJIHEHUIO JTA00paTOPHOUN pabOTHI:

1. Yro Takoe anexTponuns? Kakue nporeccsl BKIFOYACT B CeOsI JEKTPOIH3?

2. Kakue nporiecchl MpOTEKArOT MPH AJIEKTPOIIU3E HA KaToJie U aHoze?

3. KakoBa nocieoBareabHOCTh Pa3psiIKM HOHOB HA KaToJie ¥ aHoze?

4. B yem paznuyue MpoieccoB 3JIEKTPOIN3a C pACTBOPUMBIM U HEPACTBOPUMBIM aHOJOM?
5. Kakue npouiecchl IPOTEKAIOT HA AIEKTPOAX MPH JIEKTPOJIU3€ BOJAHOIO pacTBOpa
xnopuna xxenesa(Il): a) Ha yroapHBIX 7€KTpo1ax; 0) ¢ KEJIe3HBIM aHOIOM?

6. Kakue MeTaibl MOXKHO IIOJyYUTh IIyTEM 3JIEKTPOJIM3a BOAHBIX PACTBOPOB UX COJIEH?
Kakue meTasibl HeNb3sl MOIYYUTh TAKUM CIIOCOOOM?

7. DASKTPOIU30M KaKUX COCTMHEHUH, U MPH KAKUX YCIOBUSAX MOXHO MOJYYHUTh METAJLIBI:

K, CaAl?

3.4 IlepeyeHb TeOpeTHYECKUX BONMPOCOB K IK3AMEHY
(17151 OLIEHKH 3HAHUM)

Llenb paboThl. DKCIEPUMEHTAIBHO H3YYUTh KOPPO3HOHHBIE MTPOLIECCHl XUMHUYECKOTO U
AIIEKTPOXUMHUYECKOTO XapaKTepa, IPOUCXOAAIIUE C METAJIaMU 110J] BO3A€CTBUEM BHEUTHEN
cpensl. CpaBHUTH CKOPOCTH pa3pyLICHUSI METAJUIOB MO/ BIUSHUEM Pa3IUYHbIX (DaKTOPOB.

Y CcBOUTH CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Bonpocs! 1 nomycka K BHIIOTHEHUIO J1a00paTOPHOM paboThI:

1. Xumuueckas 4 3J1€KTPOXUMHUUYECKask KOPPO3Us: B YEM IIPUHIUIIMAIBHOE Pa3INune MEXy HUMU
2. Ilepeuncnure oCHOBHBIE (PAKTOPHI, OTMPEAEISAIONINE CKOPOCTh XUMHUYECKON U
NEKTPOXUMUYECKON KOPPO3HH.

3. Hanumure ypaBHEHUS! aHOJHBIX M KATOJHBIX MPOLIECCOB, MPOTEKAIOIINX MIPU KOPPO3HUU: a)
OIIMHKOBAHHOTO U JTY)KEHOTO *KeJjie3a B aTMOC(HEPHBIX YCIOBUSX MPH HAPYIICHUH MOKPHITHUS; 0)
MarHusi, HaXOJIAIIErocs B KOHTAKTE ¢ MEAbIO B COISTHOM KUCIIOTE

4.B yeM 3aKII04aeTCs CyUTHOCTh IPOTEKTOPHOM 3alllUThl METAIJIOB OT KOPPO3UU?

Kakue meranibl MOTYT CIIy)KUTh B KaU€CTBE MMPOTEKTOPA MPH 3ALIUTE OT KOPPO3UU KENEe3a,
CBUHIIA?

3.5 ITepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(ISt OLIEHKH YMEHMUIA)

1. ATOMEBI KaKUX 3JIEMEHTOB UMEIOT Ha BHEITHEM YPOBHE 3JICKTPOHHYIO KOH(l)I/IpraI_II/IIO nsznp3s?
1) Li, Na, K; 2) C, Ge, Si; 3) N, P, As; 4) F, CI, Br; 5) Be, Mg, Ca.

2. KakoBa MakcuMasbHas eMKOCTh d-TIOAypOBHs?
1) 2; 2) 4; 3) 6; 4) 8; 5) 10.

3. Cxonpko d-opOuTaneit UMeeTcsi Ha BTOPOM HEPreTHYECKOM YpOBHE?
1)0;2)1;3)3;4)5;5) 7.

4. Kakue 3HaueHHs KBAaHTOBBIX 4ncel N ¥ | XapakTepu3yroT BaJICHTHBIC JJIEKTPOHBI aTOMa PajIHst?
1)2u7;2)7,2;3)0,7,4)7,0;5)7, 1.

5. CKOJIBKO BaJICHTHBIX AJIEKTPOHOB y aTOMa, JJIEKTPOHHAs (hOpMyIia KOTOPOTO
[Ne]3s23p®3d34s2?



1)2;2)5;3)6;4)3;5)9.

6. KakoBa snekrponnas popmyia aroma Bi?
1) ...4f105525p°5d%6s%6p?; 2) ...4f145525p%5016526p? ; 3)....4f145525p°5d 065261 ;
4) ...4f¥5515p'5d6s6p?; 5) ...4f145525p%5d°65%6p°.

7. UeMy paBeH MOJOKUTEIbHBIN 3apsi sapa aToma?
1) uncy IpOTOHOB B ApE; 2) aTOMHON Macce; 3) Ynucily HEMTPOHOB B pE;
4) uncimy ABoraapo.

8. Kakoe kBaHTOBOE YHCIIO OMpPEAEIsIeT OPUSHTAIUIO SJICKTPOHHOTO 0OaKa?
1) rmaBHOE; 2) opOuTaNbHOE; 3) MarHUTHOE; 4) CIMHOBOE.

9. Kakoil mogypoBeHb B aTOME 3alIOJIHSETCS 3JIEKTPOHAMU OCIEe SS-TI0ypOBH:A?
1) 6s; 2) 5p; 3) 4d; 4) 4f.

10. Kakoii HabOp KBaHTOBBIX YHCEI XapaKTEPU3yeT OTMEUYCHHBII AIEKTPOH B aroMe BaHaaus 453d?
Dn=41=3;m,1=2;m,s=+1/2;2)n=3,1=2;m,|=-2; ms = +1/2;
3An=3,1=2;ml=-1;,ms=+1/2;4)n=3,1=2; ml=0; ms=+1/2.

11. Y xakoro u3 3JIeMEHTOB Han0OO0JIee CHIIBHO BHIPAXKEHBI METAUIMUYECKUE CBOMCTBA?
1) Be; 2) B; 3) C; 4) N; 5) Li.

12. Kakoe u3 ocHOBaHUil ABJIsIETCS HAaUOO0JIee CUIbHBIM?
1) KOH; 2) Ca(OH)2; 3) Ga(OH)s; 4) Sc(OH)s; 5) Ge(OH)a.

13. Kaxoii U3 371eMEHTOB UMEET HauOOJIBIIYIO SHEPTUI0 HOHU3ALUU?
1) Br; 2) Ga; 3) Ge; 4) As; 5) Se.

14. Kakoil U3 3JIeMEHTOB UMEET HAMMEHBUIYIO 3JIEKTPOOTPULIATEIILHOCTh?
1) Be; 2) B; 3) C; 4) N; 5) F.

15. Kak Ha3bIBaeTCs XapaKTEpUCTUKA aTOMa, KOTOpas B IEPUOAAX YBEIMYMBAETCS, a B TpyINmax
yMeHblIaeTcs?

1) paguyc atoma; 2) sHEpTUsl HOHU3AIUH; 3) aTOMHBII 00BeM; 4) CTETIeHb OKUCIICHUS B
COEIMHEHUSX.

16. Haubonpmuii paguyc MMeeT aToMm:
1) 6poma; 2) mbltibsika; 3) 6apus; 4) ososa.

17. Kakoe KOJTM4eCTBO IHEPTETUYECKUX MMOYPOBHEN IMOJTHOCTHIO 3aM0JIHEHO B aTOME aTFOMUHUSA B

OCHOBHOM COCTOSAHHUMH:
1) 2;2) 3; 3) 4; 4) 5.

18. Yncno HeCTapeHHBIX SJIEKTPOHOB aTOMa YTJIepoia B BO3OYXAEHHOM COCTOSTHUU:
1)1;2)2;3)3;4)4.

3.6 llepevyeHb THNOBBIX MPAKTHYECKHUX 3aJaHUI K IK3aMEHY
(U1 OLIEHKM HaBBIKOB U (WJIN) OMBITA JIEATEILHOCTH)

1. CocraBbTe cXxeMy rajlbBaHMUECKOTO JIEMEHTA, B KOTOPOM JIEKTPOJaMHU SIBJISIFOTCS MarHueBast U
IIMHKOBAs TIACTUHKH, ONYIIEHHBIE B PACTBOPHI UX MOHOB C AKTHBHOH KOHIIEHTpanueil 1 Momn/am®.
Kakoii MeTann siBisieTcs aHo10M, Kakoil katogom? Hanumure ypaBHEHHE OKUCIUTEIbHO-



BOCCTaHOBHUTEIBHOU p€aKkuuu, HpOTeKaIOHlefI B 5TOM I'aJIbBAHHYCCKOM 3JIEMCHTEC, H BBIYUCIIUTE €10

S1C.
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2.
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11.

12.

13.

14.

MarnueBy1o IIACTUHKY OIYCTHJIM B PacTBOP €ro coiiu. [Ipu 3TOM 35IeKTpOIHBIN MOTeHIIHAT
MarHus okasajucs paBeH —2,41 B. BeluncianTe KOHIEHTPAIMIO HOHOB MarHus (B MOJIb/mMY).
B nBa cocyna ¢ roiyOosIM pacTBOPOM MEIHOTO Kyopoca MOMECTUIIH B MEPBbIM LIMHKOBYIO
IUTACTHHKY, a BO BTOPOi cepedpsaHyr0. B kakoM cocy/ie IBeT pacTBOpa MOCTENECHHO
nponagaer? [Touemy? CocTaBbTe 3JIEKTPOHHBIE H MOJIEKYJISIPHOE YpaBHEHUS
COOTBETCTBYIOIIECH pEaKIUU.

YBeIUUUTCS, YMEHBIIUTCS WM OCTaHeTCs 0€3 M3MEHEHHUsI Macca IMHKOBOM TUIACTUHKU MIPU
B3auMoieiicTBuH e¢ ¢ pactBopamu: a) CuS0s, 6) MgSOa, B) Pb(NO3).? [Touemy? CocraBbTe
AJIEKTPOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS! COOTBETCTBYIOLUX PEAKLIUN.

MapraHIiieBblIil 2JIEKTPO B PaCTBOPE €ro coju uMeeT noreHuunan —1,23 B. Beruuciaure
KOHIIEHTPALHIO HOHOB Mn?* (B Monb/mm®).

CocTaBbTe cxeMy, HAHUIIKUTE 3JIEKTPOHHBIE YPABHEHUSI SJIEKTPOJAHBIX MTPOLIECCOB U
BerapcanTe DJIC MeHO-KaIMUEBOTO rajlbBAHNYECKOT0 dIIeMenTa, B kotopoM [Cd?*]=0,8
MOJIB/IMS, a [Cu2+]=0,01 MOJIB/ M,

Kakoli raibBaHUYECKUI 3JIEMEHT Ha3bIBA€TCSl KOHIIEHTPAMOHHBIM? COCTaBbTE CXEMY,
HAMUIINUTE 3JIEKTPOHHBIE YPaBHEHHUSI SJICKTPOAHBIX MpoiieccoB U Berurcaute 31C
raJlbBAHUYECKOT0 3JIEMEHTA, COCTOSIIETO U3 CEPEOPSHBIX AIEKTPOI0B, OMYIIEHHBIX:
niepssiit B 0,018., a BTopoii B 0,1H. pactBopsr AgNO?.,

CocraBbTe cXeMy, HAUILINUTE 3JIEKTPOHHBIE YPABHEHUSI SJIEKTPOAHBIX ITPOLIECCOB U
Bbrurcante DJ]C ralbBaHHUECKOTO 3JIEMEHTa, COCTOSIIET0 U3 CBUHIIOBOM M MarHUEBOM
TJIACTHH, ONYIIEHHBIX B PACTBOPHI CBOMX CoMel ¢ KonnenTpanueii [Pb?] = [Mg?*] = 0,01
mons/mv®. Usmerntes i DJIC 3TOro sneMeHTa, ecili KOHLEHTPALKIO KaXKI0TO 3 HOHOB
YBEJIMYUTH B OJJUHAKOBOE YHUCIIO pa3?

CocTaBbTe CXeMbI JBYX T'alIbBAHUYECKUX JIEMEHTOB, B OJJHOM U3 KOTOPBIX HUKEIb SBISETCS
KaTo/I0M, a B IPYrOM — aHoA0M. HanuiuTe 1715 KaXKJ10r0 U3 3TUX 3JIEMEHTOB JIEKTPOHHBIE
ypaBHEHHUS peakIuii, MPOTEKAIIINUX Ha KaTOAE U Ha aHOJE.

Onextponu3 pactBopa K2SO4 npoBoamm npu cuse Toka SA B TeueHue 34. CocraBbTe
3JIEKTPOHHBIEC YPAaBHEHUS IIPOIIECCOB, MPOUCXOAIINX Ha dIeKTpoaax. Kakas Macca BOJIbI
IIPY ATOM pa3I0KUIIach U YeMy paBeH 00beM Ta30B (H.Y.), BBIACTUBIINXCS HA KaTO/E U
a"one?

[Ipu anexTpoan3e coau HEKOTOPOro MeTasuia B Teuenue 1,5 4 npu cuse Toka 1,8 A Ha
KaTo/i€ BBIETWIOCH 1,75 T 3TOro Metania. Beraucinure MONIsIpHYI0 Maccy SKBUBAICHTA
MeTaa.

. TIpu snexrponuse pactBopa CuSO4 Ha aHOZIE BBIIETHIOCH 168 cM® rasa (H.y.). CocTaBbTe

AIIEKTPOHHBIE YPaBHEHUS MPOIIECCOB, MPOUCXOASIINX Ha AIEKTPO/IaX, U BBIUUCIUTE, KaKas
Macca MeJld BbIIEIHIIOCH Ha KaToJe.

Onexrponu3 pactBopa NaS04 mpoBoAMIIHN B TEYEHUE S U TIPU CHJIe TOKE 7 A, COCTaBbTE
AIIEKTPOHHBIE YPaBHEHUS MPOIIECCOB, MPOUCXOIAIINX Ha IeKTpoaax. Kakas macca BOJbI
MIPU DTOM Pa3NIOKUIIACh U YEMY PaBEH 00bEM ra3oB (H.Y.), BBIJCIUBIINXCS HA KATOJIE U
aHoze?

DNeKTpoJIN3 pacTBOpa HUTpaTa cepedpa MPOBOAMIIM NP CUJIe TOKa 2 A B TeueHue 4 4.
CocTaBbTe 2IEKTPOHHBIE YPAaBHEHHUS MTPOLIECCOB, MPOUCXOIANINX Ha dNeKTpoaax. Kakas
Macca cepedpa BblJIeIHIach Ha KaToJie, U KakoB 00beM rasa (H.y.), BBIICIUBILErocs Ha
aHoze?

DNeKTpoIn3 pacTBOpa cylb(hara HEKOTOPOro MeTaia MPOBOANIIM MPHU CHJie TOKa 6 A B
TedeHue 45 MUH, B pe3yNbTaTe 4ero Ha KaTo/ie BhIAeTWIOCh 5,49 T Metanna. Beruucnure
MOJIIPHYIO MacCy SKBUBAJIEHTa MeTalljia.

Hackonpko yMeHbIINTCS Macca cepeOpsIHOro aHO/1a, €CIIH AJIEKTPOJIN3 PacTBOPa

AgNOs3 ipoBouTh 1ipu cuiie Toka 2 A B Teuerue 38 mun 20 ¢? CocTaBbTe 2JIEKTPOHHBIC
YpaBHEHHUS MPOLIECCOB, MPOUCXOISAINX HA TPAPUTOBBIX dJIEKTPOIAX.
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DneKTpoan3 pacTBopa cyib(dara IUHKA IPOBOAUIIM B TEUEHHE 5 4, B pe3yJIbTaTe Yero
BBIIETUIOCH 6 M Kucioposa (H.y.). CoCcTaBbTe ypaBHEHHUS HEKTPOIHEIX MPOLECCOB U
BBIUKCIIUTE CUITY TOKA.

Onektponu3 pactBopa CuSOs MpoBOAWIN C MEHBIM aHOJIOM B T€UECHHE 4 Y MPU CUJIE TOKA
50 A, ipu 3TOM BBIACIUIIOCH 224 T Meau. BeraucauTe BBIXO/ 10 TOKY (OTHOIIICHUE MACChI
BBIJICJIUBIIIETOCS BELIECTBA K TEOPETUUECKU BO3MOXKHOI). COCTaBbTE 3JIEKTPOHHBIE
YpaBHEHHUS MIPOLIECCOB, MPOUCXOIALINX Ha JIEKTPOJaX B CIydae METHOTO U YTOJIbHOTO
aHoJa.

DnekTposin3 pactBopa Nal npoBoauiu nipu cuie Toka 6 A B teuenue 2,5 4. CoctaBbTe
AJIEKTPOHHBIEC YPaBHEHUS MPOIECCOB, MPOUCXOISIINX HA YTOJBHBIX JNEKTPOAax, U
BBIYHCIINTE MACCY BELIECTB, BBIJCIMUBIINXCS HA KaTOJIe U aHO/1e?

. Kak IMPOUCXOJUT aTMOC(l)CpHaH KOppO3us JIYXKECHOI'O U OLIMHKOBAHHOI'O KEJI€3a IIpU

HapylIeHUH NOKpbITUS? COCTaBbTE AIEKTPOHHBIE YPaBHEHUS aHOJHOTO U KaTOJIHOTO
IIPOLIECCOB.

Menp He BBITECHSET BOAOPOA U3 pa3daBiIeHHbIX KUCIOT. [louemy? OqHako eciu K MeTHON
IJJACTUHKE, OMYHIIEHHON B KUCIIOTY, IPUKOCHYTHCS IUHKOBOM, TO HA MEIM HAYMHAETCSA
OypHoe BbleneHne Bojopoa. Jlaite sToMy 00bsiCHEHHE, COCTaBbTE 3JICKTPOHHBIE
YpaBHEHUsI aHOAHOTO M KaTOJHOTrO IporeccoB. Hanummure ypaBHeHHE npoTeKaromen
XAMHYECKOW PEaKIUU.

Kak nmpoucxonut atmochepHasi KOppo3usi Ty>KEHOTO Keje3a U Ty>KEHOU Meu Mpu
HapyleHuy NOKpbITUs? CoCcTaBbTE ANEKTPOHHBIE YPAaBHEHUS aHOJHOTO U KaTOIHOTO
MIPOLIECCOB.

Ecnu niacTuHKY U3 4YMCTOTO IIUHKA OMYCTUTh B pa30aBIEHHYIO KUCIIOTY, TO
HA4YMHAOLLEECs BBIIEICHUE BOAOPOJa BCKOPE NOUYTH Npekpamiaercsa. OnHako mpu
NPUKOCHOBEHUH K IMHKY METHOM MAJIOYKON Ha MOCTeIHel HaunHaeTcst OypHOe BBIACTICHHUE
Bojiopoja. [laiite sTomy 00BsICHEHHE, COCTaBUB JIEKTPOHHBIE YPABHEHHUS aHOIHOTO U
KaTOJHOTO IpoueccoB. Hanumure ypaBHEHHE NIPOTEKAIOIIEH XUMUYECKON PEAKLIAH.

B ueM cymHOCTh NPOTEKTOPHOM 3aIUTHI METAIIIOB OT Koppo3uu? IIpuBeaure npumep
IIPOTEKTOPHOM 3aIUTHI JKEJI€3a B AJIEKTPOJIUTE, CONEPIKAIIEM PACTBOPEHHBIN KUCIOPO/.
CocraBbTe 2JEKTPOHHBIE YPABHEHUS aHOIHOTO U KATOAHOIO ITPOLIECCOB.

Kenesnoe nznenne nokpslIn HUKesIeM. Kakoe 3To MOKpbITHE — aHOJHOE WIJIM KaToAHOEe?
[Touemy? CocTaBbTe JIEKTPOHHBIE YPABHEHUS AHOAHOIO M KaTOIHOTO IPOLIECCOB KOPPO3UU
ATOTO M3JIEIHSI IPH HAPYILIEHUH MOKPBITHS BO BIAKHOM BO3JlyX€ U B XJIOPOBOJOPOIHOM
(consiHO) KucnoTe. Kakue npoaykTel KOppo3uH 00pa3yroTcs B IEPBOM M BO BTOPOM
ciyvasx?

CocTaBbTe 2JIEKTPOHHBIE YPABHEHNUS aHOIHOTO U KaTOJAHOTO ITPOLIECCOB ¢ KMCIOPOJHOMN U
BOZIOPOJHON JENOJISIpU3aMel IPU KOPPO3UH NIapbl MarHuil — HUKeNb. Kakue npoayKTsl
KOPpO3HMH 00pa3yroTCs B IEPBOM U BO BTOPOM CITydasx?

B pactBop x70poBoA0pOAHOM (COMITHON) KUCTOTH TOMECTIIIM IIMHKOBYIO TIJIACTHHKY U
LIMHKOBYIO IUTACTUHKY, YaCTUYHO IOKPBITYIO MeZIbI0. B KakoM cirydae nporecc KOppo3uu
LMHKA IPOUCXOAUT HHTeHCHBHEe? OTBET MOTUBUPYHUTE, COCTaBUB 3JIEKTPOHHBIE YPaBHEHUS
COOTBETCTBYIOIIUX MPOLIECCOB.

[ToueMy XUMHYECKH YHUCTOE XKele30 O0see CTOMKO MPOTHUB KOPPO3UH, UYEM TEXHUUYECKOE
xkene30? CocTaBbTe 2JIEKTPOHHBIE YPABHEHHS aHOJIHOTO M KaTOJHOTO MTPOLIECCOB,
MIPOUCXOAAIIMX TPU KOPPO3UH TEXHUYECKOTO Kele3a BO BIAKHOM BO3/lyX€ U B KUCIIOU
cpene.

Kaxkoe nokpsITre MeTasuia Ha3pIBa€TCsl aHOIHBIM, a Kakoe — KaroaHeiM? HazoBure
HECKOJIBKO METAJIJIOB, KOTOPBIE MOTYT CIIYKUTh JJIs1 @aHOJITHOTO M KaTOJHOTO MOKPBITUS
’kene3a. CocTaBbTe 2JIEKTPOHHBIE YPABHEHUS aHOJHOTO M KaTOJHOIO MPOLIECCOB,
IIPOUCXOAIINX IPU KOPPO3UH JKEJIE3a, IOKPHITOTO MEJIBIO, BO BIIAKHOM BO3/1yX€ U B
KHUCJION cpenie.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C pabodell MporpaMMoi AUCLIUIIINHBIL.

HaumenoBanue
OLEHOYHOrO Ornucanust mporeAypsl MPOBEACHUSI KOHTPOJIbHO-OLIEHOYHOTO MEPOIIPUATHUS
U IIPOLEAYPHI OLIEHUBAHUS PE3VILTATOB OOYVUYEHUS
cpencTBa POTCAYpHL Ol pesy. ya

3ammTa  KOHCIIEKTOB,  IPEAYCMOTPEHHbIX  paboueld  mporpammon
JTUCHUIUIMHBI,  MPOBOJUTCA  BO  BpeMsi  MPAKTUYECKUX  3aHITHH.
Koncnekr [IpenogaBaTens Ha MPAKTHUYECKOM 3aHATUH, MPEAIIECTBYIOIIEM 3aHSITHIO
MPOBEJICHUSI KOHTPOJISA, JOBOAHUT JO OOYYAIOIIUXCS: TEMY KOHCIIEKTOB WU
TpeOOBaHUs, MPEAbSIBISIEMbIE K UX BBITIOJHEHHIO U 3aIlIUTE

TCCTI/IpOBaHI/IC IIPOBOAUTCA II0 pE3YyJIbTaTaM OCBOCHHA TEM HIIM Pa3acioB
AUCHUIUIMHBL WJIA 10 OKOHYAHUIO €€ HU3Y4YCHHA BO BPCMsA IMPAKTUYCCKHUX
3aHsaTHi. Bo BpCMA IIPOBCACHHA TCCTHPOBAHUA I10JIb30BATHCA y‘Ie6HI/IKaMI/I,

TectupoBanue CIPaBOYHHUKAMHU, KOHCIIEKTaMHU JIEKUUW, TETpaasiMU Jid INPAKTHYECKUX
(KOMIIBIOTEPHBIE 3aHATH He paspemieHo. IIpenopaBarenb Ha MNPAKTUYECKOM 3aHATHH,
TEXHOJIOTUH) MIPEIIECTBYIOIEM 3aHATHIO POBEICHUS TECTA, JOBOJIUT 10 OOYYArOIIMXCS:

TEMBI, KOJIHYCCTBO 3a1[aH1/1171 B TECTC, BPCMs BbIIIOJIHCHUA. PC3y.HBTaTI>I
TCCTUPOBAHUA BHU/IHBI 06yqa}01ueMyc;1 Ha KOMIIBKOTCPE Cpa3y II0CJe
IMPOXOKIACHUSA TECTA

3amuTa J1a0OpaTOPHBIX PAOOT MPOBOTUTCS BO BpeMs JTabOPATOPHBIX
3aHsaTHid. Bo BpeMs TmpoBeleHUs 3alIUThl  JIabopaTOpHOW paboThI
MOJIb30BAaThCS  yUYCOHMKAMH, CIPABOYHUKAMH, KOHCIEKTAMHU JICKIIHA,
TETpasIMU HE pa3perieHo.

[IpenonaBatens Ha JsabopatopHO paboTe, MPEIIIECTBYIOMICH 3aHATHIO
Jlaboparopnas paboTa | mpoBeAeHHs 3alUTHI J1a0OPATOPHOM pabOThI, TOBOIUT A0 OOYyYaIOIIUXCS:
HOMEp 3amuuiaeMoil  yrabopatopHoil  pabOThl, BpeMs Ha 3alIUTy
nabopaTopHOIl paboTHI.

[IpenonaBatens HMHPOPMUPYET OOYUAOIMIMXCA O pPe3yabTaTax 3allUThI
nabopaTopHOll  paboTel cpa3dy IMociae €€  KOHTPOJIBbHO-OLEHOYHOTO
MEPOTPHUSTHS

Jna opraHuzauuMu M TOPOBEACHUS IPOMEKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJJaHUs HWJIM HWHBIC MaTCpualibl, HGO6XOILI/IMBIC JJIA OLCHKHU 3HaHI/II\/'I, yMeHI/II\/'I,
HABBIKOB U (WJIM) OMBITA JIEATEIBHOCTH, XapaKTEPU3YIOIIUX ATambl (POPMUPOBAHUS KOMITETEHITHA B
IIPOLIECCE OCBOEHUS 00pa30BaTEIbHON IPOrPAMMBI.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH I MPOBEJIEHUS MPOMEXKYTOUHOM arrecTanuu oOydaroulyecsl MOoJIy4yaroT B Hadaje
ceMecTpa dYepe3 JIEKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunbiii
KaOMHET 00y4aromerocs).

Onucanue npoueayp nNpoBeAeHUs MPOMEKYTOYHOM aTTeCTAlluM B (pOpMe IK3aMeHa
1 OLICHMBAHUS Pe3yJbTATOB 00y4eHH

[TpomerxyTounas aTTectaiys B (opMe sK3aMeHa MPOBOJUTCS MyTeM YCTHOTO coOece10BaHUs
no OuseraM Win B popMe KOMITbIOTEPHOTO TECTUPOBAHUS.
IIpu mpoBeaeHWH TPOMEKYTOYHOH aTrectauu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIFOTCSA TAaKUM 00pa30M, YTOOBI KaXKIbIi U3 HUX BKJIIOYA B ce0sl TEOPETUUECKHE BOIIPOCH! U
IIPAKTUYECKHE 3a1aHuUs.




buner comepxuT: aBa TEOPETUUYECKUX BOMpPOca Uil OLICHKM 3HaHWi. TeopeTrnueckue
BONPOCHI BBIOMPAIOTCS U3 MEPEUHS BOMPOCOB K HK3aMEHY; JIBa MPAKTUYECKHUX 3aJaHUs: OJTHO W3
HUX JJI OLEHKH YMeHU# (BbIOMpaeTcs M3 MepedHs THIOBBIX MPOCTHIX MPAKTHYECKHUX 3aJaHul K
9K3aMEHY); JAPYroe MPaKTHYECKOE 3aJaHue JJs OICHKU HABBIKOB M (WJIM) OMbBITA ACSTEIHLHOCTU
(BBIOMpAIOTCA U3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3a/laHUH K DK3aMEeHY).

Pacrnipenenenne TeopeTHUECKUX BOMIPOCOB U MPAKTUUYECKUX 33aJaHUH MO IK3aMEHAIMOHHBIM
OusieTaM HaxOJUTCS B 3aKPBITOM JJIsl oO0y4aromuxcs aoctymne. Pa3paboTaHHbIi KOMIUIEKT OUIETOB
(25-30 OwmeTOB) HE BBICTABIACTCS B DJICKTPOHHYIO HH(OPMAIMOHHO-00PAa30BaTEIbHYIO CpEay
NpI'VIIC, a xpanutcs Ha kadeape-pa3padoTuynke GOHIOB OIEHOYHBIX CPE/ICTB.

Ha sk3amene oOyuaromuiics Oepetr OuUieT, A MOArOTOBKM OTBETa Ha HK3aMEHAIIMOHHBIN
OwmteT o0yuaroniemMycst OTBOJUTCS BpeMs B mpejeniax 45 MuHyT. B mporiecce oTBeTa 00ydaromerocs
Ha BOIIPOCHI U 33/1aHus OuIieTa, MPenoiaBaTesib MOXKET 33/1aBaTh JOMOJHUTENIbHbBIE BOIIPOCHI.

Kaxnpiii Bompoc/3afanue OuiieTa OIEHUBACTCS IO YEThIpeXOayuIbHON cucTeMme, a aalee
BBIUMCIISIETCST cpefHee apu(METHUYEecKoe OIICHOK, IONYYEHHBIX 3a KaXAbl BOMNpPOC/3ajjaHHe.
Cpennee apuMETHUECKOE OLIEHOK OKPYTIISETCS JI0 IEJIOTO IO TPABHIIaM OKPYTIICHHS

[Ipyn mpoBeneHUM MPOMEXKYTOUHOM aTTecTauuud B (OpMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3amaHus (opmupyercs w3 (oHAA TECTOBBIX 3aJaHUN [0 IUCIUIUIMHE
CIIy4aifHbIM 00pa3om, HO ¢ ycioBueM: 50 % 3amaHuii TOMKHBI ObITh 33JJaHUSIMH OTKPBITOTO TUIIA U
50 % 3amaHuil — 3aKPBHITOTO THUIIA.

[ N . YTBepxnai:
,_éq l ‘54' 9K3AMEHAIIMOHHBIU BUJIET Ne 5 3as. kaenpoit «Tb»
o no pucuuiuindae: XUMMUMS UpI'VIIC
mpo¢. Pym E.A.

2020-2021 yu. rox

1. Koppo3zus meramioB. Knaccudukanus Koppo3noHHBIX nporueccoB. CymnHOCTh
ANEKTPOXUMUYECKOM 3aIUTHI: KATOJHOW U aHOJHOM.

2. KBaHToBbI€ uncina, ux xapakrepuctuka. [Ipuanun ITaynn. ITpasuna Kneukosckoro. Kakoe
MaKCHMAJIbHOE YUCIIO 3JICKTPOHOB MOT'YT 3aHUMATh S-, P-, d- u f-opOuTanu naHHOTO
sHeprerudeckoro yposHs? [louemy? Hanummre >1eKTpoOHHYIO (GOPMYILy aToMa JIEMEHTa C
NopsAIKOBbIM HOMepoM 3 1. HanuiuTe KBaHTOBBIE UHMCIIa JUISl TOCJIETHETO 3JIEKTPOHA.

3. YpaBHHﬁTe ypaBHeHI/Ie OKI/ICHI/ITCHBHO'BOCCTaHOBHTeHLHOﬁ peaKHI/II/I HOHHO'&HCKTPOHHBIM
MECTOAOM:
Br» + HCIO3 + H,O — HBrOs + HCI




