OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»

(®I'BOY BO UpI'YIIC)
YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49
b1.0.07 Xumus

pabouyas mporpaMma JUCHHUILIAHBI
CrenmansHocTh/HanpasieHue moarotoBku — 08.03.01 CtpourtenbeTBo
Crennanu3anust/mpoduiab — CTpOUTENbCTBO U HKCITyaTallHsl 3/[aHUM U COOpYKEHUN
Kpanmudukanus BeimyckHuka — bakanaBp
dopma u cpok 00yueHus — ounas popma 4 rosaa
Kagenpa-pazpaborauk nporpammsl — TexHochepHast 6€300aCHOCTD

OO1mas TpyI0eMKOCTh B 3.€. — 3 DopMbI IPOMEKYTOYHON ATTECTALUH
Yacos o yueoHOMY 1u1any (YII) — 108 ouHas popma oOydIeHUS:
9K3aMeH 1 ceMecTp

Ounasi popma o0y4yeHUst Pacnpenesienne 4acoB JUCHUIIJIMHBI 10 CEMeCTPaM
Cemectp 1 HTtoro
Bup 3ansaruii Yacos no YII Yacos no YII

AyauTOpHasi KOHTAKTHasl

padoTa no BMAAM y4eOHbIX 51 51

3aHATHH/

B T.4. B ¢popme IIIT*

— JIEKIIUHA 17 17

— IpaKTHYECKUE (CEeMUHAPCKUeE)

— 1abopaTopHbIe 34 34

CamocrosiTesibHasi pagoTa 21 21

JK3aMeH 36 36
Hroro 108 108

HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HanpasieHuto noAarotoBku 08.03.01 CrpoutenbctBo, yrBepkAeHHbIM [Ipukazom MuHucTepcTBa
HayKH U BbIciiero oopaszoBanus Poccuiickoit @enepanuu ot 31.05.2017 Ne 481.

[Iporpammy cocraBui(u):
K.X.H., ToueHT, nouent, C.B. SIcpko

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanun kadenpsl «TexHochepHas 6e30MmacHOCThY, MPOTOoKoII OT «20» Mas 2026 r. Ne 9

3aB. kadenpoi, 1. T. H., Ipodeccop E.A. Pym

COI'TTACOBAHO

Kadenpa «CTpouTensCTBO KENE3HBIX JOPOT, MOCTOB U TOHHEIIEH», MPOTOKOI OoT «20» Mas 2026 .
Ne 13

3aB. kadenpoi, K. T. H., JOLEHT K.M. Turos



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopMHpOBaHHUE [IENTOCTHOTO €CTECTBEHHOHAYYHOTO MBIIILICHHS

2 JIOTHYECKOE OCMBICIMBAaHHE OCHOBHBIX 3aKOHOB XUMHUH, TEOPUH CTPOCHHMSI BELIIECTBA

3 M3y9ICHUE PHEPTETHKH U CKOPOCTH XMMHUUYECKHUX MPEBPaAIeHIH

4 M3ydICHHE 3aKOHOMEPHOCTH MPOTEKAHMUS XMMUYECKHUX M JIEKTPOXUMHIECKUX MPOIIECCOB

1.2 3agaum AUCHUIINHBI

1 YCTaHOBJICHHE B3aMMOCBSI3H MEXXIY CTPOCHHEM BEIIECTBA M €T0 XMMUYECKHIMHU CBOMCTBAMU

2 M3y4eHHE OCHOBHBIX XUMHYECKUX POLIECCOB, BO3MOYKHOCTH M HANPABJICHHS UX MPOTEKaHHS

3 OBJIaJICHNE HAaBBIKAMU PACYETOB C HCIIOJIb30BAHHEM OCHOBHBIX IOHSTHI M 3aKOHOB XUMHHU W PabOTHI C
J1a00paTOpPHBIM 000pYJOBAaHHEM

4 (opMHpOBaHME HAYYHOTO MBIIUICHUS W NPUMEHEHMS XHMHWYECKHMX 3HAaHUU B TNpOoQecCHOHATBHON
JESTEIBHOCTH

1.3 I_le.m, BOCIIMTAHHUSA U 3a1a4YU BOCIIUTATEJIbHOM paﬁon B paMKax IMCUHUIIJIMHbI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHUE 00yUYAIOIIUXCS

Lens nmpodeccnoHaIbHO-TPYIOBOTO — (POPMHUPOBAHUE Y OOYUAOIINXCS OCO3HAHHON PO eCCHOHANBHON OpUeHTALNH,
NOHMMAaHHS OOIIECTBEHHOI'O CMBICHA TPyJa W 3HAYUMOCTH €ro Uil ceds JIMYHO, OTBETCTBEHHOTO, CO3HATEIBHOTO H
TBOPYECKOT0 OTHOLICHHS K OYAyIIei AesTeIbHOCTH, NPO(PEeCCHOHAIBHOM ITHKHU, CIOCOOHOCTH IPEABHACT H3MECHEHUS,
KOTOpBIE MOTYT BO3HUKHYTh B MHPO(ECCHOHAIBLHOW EITCIBHOCTH, W YMCHHIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JIaHHBIX YCJIOBUAX TPyAa.

Lens BoCIMTaHMsI JOCTUTAETCS 110 MEpPe PEIICHUS B €IMHCTBE CICAYIONIUX 3a/1au:

— (popmMupoOBaHHE CO3HATENHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTaHHUE YE€CTH, TOPJOCTH, MOOBU K MpodeccuH, CO3HATEIBHOIO OTHOIICHUS K MPO(ECCHOHAIBLHOMY AONTY,
NIOHUMACMOMY KaK JIMYHasd OTBETCTBEHHOCTDH U O6§I3aHHOCTI);

— (hopMupOBaHUE IICUXOJIOTHHU NPodeccuoHana;

— hopMupoBaHue IPOHECCHOHATBHON KYJIbTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (popmupoOBaHKE COMANEHON KOMIETCHTHOCTH M JPYTHE 3aa4H, CBS3aHHBIC C MIMHDKEM IPOMECCHU H aBTOPHTETOM
TPAHCIOPTHON OTPaCIIH

2 MECTO JUMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Juctumuael / O6s3aTeNnbHas 4acTh

2.1 I[I/ICIII/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIUIIIMHbI

1 ‘ I[I/ICLII/IHJ'II/IHa N3y4acTCs Ha Ha4aJIbHOM JTaric (I)OpMI/IpOBaHI/IH KOMIICTCHIINH

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTHKHU, ISl KOTOPbIX U3YyYCHUE JTAHHON M CHMIIJIMHDBI
HeOﬁXOHﬂMO KaK npeamecTrByruiee

1 b1.0.04 Maremartuka
2 Bb1.0.11 Dkomorus
3 b51.0.12.01 Teopernueckasi MexaHHUKa
4 b1.0.12.03 MexaHuKa >KHAKOCTH U ra3a
5 b1.0.21.03 DnekTpoTeXHHUKA U 3JIEKTPOCHAOKCHHE
6 b51.0.27 ComnpoTHBieHHE MaTepUaioB
7 b1.0.29 CrpouTtenbHas MEXaHHUKa
8 Bb3.01(1) [ToaroroBka K mpoueAype 3alXTh BBITYCKHOH KBATM(UKAIIHOHHON paboTHI
3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUA ITO ANCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSMMU K PE3YJIbTATAM OCBOEHUSA
OBPA3OBATEJIBHOU ITPOT'PAMMBI
Kon u Kon u HaumeHoBaHue
HaMMeHOBaHHUe HHIMKATOPA J0CTHKEHUS IInanupyemMble pe3yJbTaThbl 00y4eHUs
KOMIIETeHIIUU KOMIIeTeHIInI
OIK-1 C 6 OIIK-1.2 BreisBisieT u 3HaTh: 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX MPOIIECCOB
-1 Cnocoben .
eLATE 3aNan KJIACCUPUITUPYET XUMUYECKUE | HA O0BEKTE MPOPECCHOHATBHON AEATEILHOCTH
ﬁ o (1)€CCI/I(I)IHELTILHOI71 MIPOIIECCHI, TPOTEKAIOMINEe Ha YMeTh: NCTI0JIb30BaTh NOJTYUYSHHBIC 3HAHUS 1JIs aHAJIN3a
P 00BeKTE MpOodecCHOHATBHON XMMHYECKHX ITPOIIECCOB HA 00BEKTAX CEPHI IeSITENEHOCTH
JeATeIbHOCTH Ha
JeSITeTbHOCTH M OTIPE/IEIISIET
OCHOBE Brnaners: npueMaMu 5KCHEPUMEHTAIBHOTO HCCIIEIOBAaHUS U
UX XapaKTePUCTHKH Ha OCHOBE
HCTIOB30BaHUS TEOPETHIECKOTO aHAIN3a XMMHUIECKHX IPOIECCOB,
9KCTIEPUMEHTAIIbHBIX .
TEOPETHYECKUX U N HCTIONB3YEMBIX B CTPOUTENIEHON 00IacTH
S —— HCCIeJOBaHUI
I
OEHOB OIIK-1.3 Beibupaet 6a3oBbic | 3HaTh: OCHOBBI XUMHH, 3aKOHOMEPHOCTH XUMHUYECKHX H
(du3nYecKre 1 XUMUIECKHUE ANIEKTPOXUMHUYECKUX MIPOIIECCOB, TPOTEKAIOIINX B
€CTECTBEHHBIX U
3aKOHBI JJISl pELIEHUs 33134 CTPOUTENBHBIX MaTepUaliaX 1 KOHCTPYKIIMSIX
TEXHHYECKHX HayK, N
npodeccHoHAIBLHOM YMeTh: UCIOJIb30BATh OCHOBBI XMMHUH JJISI PELICHUSI

a TaKXKe

JCATCIIBHOCTH MMPaKTUYCCKUX 3a/1a4, B TOM YUCJIC B CTPOUTCIILCTBE




MaTeMaTHYCCKOTO BJ'Ia,IICTBI METOAaMU TCOPETUICCKOI0 U OKCIICPUMEHTAJIBHOT'O
arrapara HUCCIICA0BAHUA

4 CTPYKTYPA U COAEPKXAHUE JUCHHUIIVIMHBI

OuHnas ¢popma *Kox
Koa HanmenoBanue pa3jeioB, TeM H BHI0B padoT c Hacwt uHum;&:Topa
MR e Mp J1ad cp l?oonj;l:TeeHHu“;u

1.0 | Pasnen 1. OcHOBHBIE 3aKOHBI H OHSATHSI XHMHH.

1.1 | Tema 1. OcHOBHBIE 3aKOHEI U HOHATUS XUMHH 1 2 3 OIIK-1.3

1.2 | Jlaboparopnas padota Ne 1. HOqueHMe U U3y4eHHe CBOICTB 1 2 OIK-1.2
OKCHJIOB, THIPOKCHJIOB U COJIEH

1.3 | JIaboparopnas pabora Ne 2. OnpeneneHne MOJISIPHOI MacChl 1 2 OIIK-1.2
SKBHBAJICHTA MarHMs METOJIOM BEITECHEHHS BOJIOPOJIA OIIK-1.3

1.4 | Tema 2. KBaHTOBO-MUexaHI/ILIeCKa}I MOJIeNIb CTPOCHUS aToMa. 1 1 2 OITK-1.3
Iepuoanveckue CBONCTBA AIEMEHTOB

1.5 | Jlaboparopuas paGora Ne 3. DjekTpoHHas CTPYKTypa 1 2 OIK-1.3
aTOMOB

1.6 | Jlabopatoprnas pabora Ne 4. Xummdeckas CBS3b. 1 2 OIK-1.3
I'eomerprueckas hopMa MoKy

2.0 | Pazgen 2. OcHOBHbIe 3aKOHOMEPHOCTH MPOTEKAHUS
XHUMHUYECKHX MPOLECCOB.

2.1 Tema 3. DHepreTuka XMMUUYECKUX MPEBPAIICHUN 1 2 2 8g§j§

2.2 | Jlaboparopnas padora Ne 5. TemoBble apdexThl peakimi 1 2 1 OIlK-1.2
pacTBOpeHUs OIIK-1.3

2.3 | JlabopatopHass pabora Ne 6. OmpeneneHue TEIIOTHI 1 4 1 OIIK-1.2
HelTpanu3anun. PacueT TemnoBsIx 3G GexToB OIIK-1.3

2.4 | JlaboparopHas pabora Ne 7. OmpenencHue HampaBICHUS OITK-1.2
TIPOTCKAHUS XUMHYIECKOH peaxmum. Ycmosue 1 2 OHK-lI 3
TEPMOIMHAMUYECKOTO PAaBHOBECHSI '

25 Tema 4. Xumudeckast KHHETUKA U paBHOBECHE 1 2 2 8g§j§

2.6 | Jlabopatopunass pabora No 8. I3ydeHue BIHMSAHUA OIK-1.2
KOHLEHTpAallud BELIECTB M TEMIEPATypbl HAa CKOPOCThb 1 6 1 OHK-1.3
XMMHUUYECKOH peakiMy 1 XMMHUYECKOe PABHOBECHE '

3.0 | Pasmen 3. PacTrBopbl. lucnepcHble CHCTEMBI.

3.1 Tema 5. CocrtaB u cBO¥CTBa pacTBOPOB 1 2 1 8g§j§

3.2 | Tema 6. Boz[Hvae cucteMbl. Bogoponusrii mokaszarens (pH). 1 1 1 OITK-1.2
I'unponus coneit

3.3 | Jlabopatopuass pabora Ne 9. Peakuuu B pacTBOpax 1 2 OIK-1.2
JJIEKTPOJIMTOB

3.4 | JlaboparopHas Pa60Ta Ne 10. Onpenenenne pH pactBopa. 1 2 OIK-1.2
I'mpponus coneit

3.5 | Tema 7. JlucnepcHsle cucteMbl. OCHOBHBIE MOIOKEHUS 1 1 1 OIIK-1.2

3.6 J'Ia6v0paT0pHa$1 pabora Ne 11. [lomydyenwe u u3ydeHHE 1 2 OITK-1.2
CBOMUCTB KOJUIOUHBIX PACTBOPOB

4.0 | Pazgen 4. DIeKTPOXMMHUYECKHE CHCTEMBI.

4.1 Tema 8. OKHUCAUTETHLHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI 1 2 2 8g§:i§

4.2 | JlabopatopHas  pabora  Ne 12. OKHCIUTENHHO- 1 2 OITK-1.2
BOCCTaHOBHTEJIbHBIC PEAKIINU

43 Tema 9, DNEKTPOXMMHYECKHE CHCTEMBI 1 2 2 82E:1§

44 JlabopaTopuas padota Ne 13. XumMuveckrne UCTOUHUKH TOKA 1 2 8g§:i§

4.5 | Tema 10. Koppo3us MeTaioB. DIeKTPOIU3 1 2 2 OIIK-1.2

4.6 | Jlabopartopuas padorta Ne 14. Koppo3us metainioB. 3amura 1 2 OIK-1.2
METAIIOB OT KOPPO3UH

. OIlK-1.2

dopma NpoMeKyTOYHO aTTeCTallui — SK3aMeH 1 36 OIK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Yacsl HHIMKATOpa
Kon HaumenoBaHue pa3jeJioB, TeM H BHIOB padoT Cemect OCTHIKCHUS
P Jlex | Mp | a6 | cp | M
KOMIIETEHIIUH
Uroro yacos (6e3 yuéra 4acoB Ha MPOMEKYTOUHYIO 17 | N
aTTeCTalHUIO)

S ®OHJ OHEHOYHbIX CPEACTB JJIA ITPOBEJIEHUWSA .
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU
ATTECTAIMU OBYYAIOIIIUXCA ITO JUCIAIIJIMHE

@DOH/ OLIEHOYHBIX CPEACTB AJIS IPOBEICHUS TEKYILEro KOHTPOII YCIEBAEMOCTH U IPOMEXXYTOUHOM aTTecTaluu
o AucuuIuInHe 0(opMIIeH B BHIE NpriioxeHus Ne 1 k paboueit mporpamMme AUCIMIUIMHBI U pa3MENIeH B AJIEKTPOHHON
nH}popManMOHHO-00pa30BaTebHOM cpefie Y HUBEpCUTETa, JOCTYITHOW 00y4YaroIeMycsl 4epe3 ero JMYHbIH KaOuHeT

6 YYEBHO-METOJIWYECKOE U UHOPOPMALIMOHHOE OBECIIEYUEHUE
JTACIHATITAHBI

6.1 YueOHas quTepaTypa

6.1.1 OcHoBHas JIUTEpaTypa

Kon-Bo k3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIANH
6111 I'muaka, H. JI. O6mas xumus : y4e0. s 6akanaBpoB - 18-e uzn., mepepad. u gorr. / 15
e H. JI. I'munka ; pen.: B. A. [Tonkos, A. B. babkos. M. : FOpaiir, 2013. - 898c.
I'nunka, H. JI. O6miast xumus : yueOuuk / H. JI. I'munka ; pen. A. Y. EpmakoB. —
6.1.1.2 30-e uzn., ucnp. — M. : Unrerpan-Ilpecc, 2002. — 727 ¢. — Texkcr : 30
HENOCPEACTBCHHBIN.
6.1.2 lonoJIHUTEIbHASA JIUTEpPATYypa
Kon-Bo k3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIANH
6121 Scwko, C. B. Xumus ¢6. 3amad : ¢6. 3agau / coct.: C. B. fceko, I'. A. SIkumoBa. 274
o Upkyrcxk : UpI'VIIC, 2015. - 144c.
6.1.2.2 SxumoBa, I'. A. Xumus : 1a0. npaktukym / @enep. areHTCTBO XK.-1I. TpaHCIL., VIpKyT. 275
T roc. yH-T mytei coobmr.. Mpkytek : UpI'YIIC, 2014. - 99c.
6.1.2.3 Pyccasckas, H. B. Xumus : yue6.-meton. mocobue / demep. areHTCTBO XK. -1I. 188
o TpaHct., UpkyT. roc. yH-T myTeit coobmr.. Upkytck : Upl'YIIC, 2022. - 103c.
6.1.3 YueOHO-MeTOAMYECKHE PA3PA0OTKHU (B T. Y. 115l CAMOCTOSITEIbHOH PadoThl 00y4aIOLIUXCS)
Komn-Bo 3Kk3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
Sceko, C. B. Meronudeckne ykazaHus 1Mo u3y4eHuto auciuminasl b1.0.12 Xumus
o HanpasyeHuto nmoarotrosku 08.03.01 CrpourensctBo, mpodmis CTPOUTEIHCTBO
6.1.3.1 W 9KCIUTyaTaust 3nanuit u coopysxenuii / C. B. Scbko ; UpI'YIIC. — UpkyTcek : Omnnaitn
UpI'VIIC, 2026. — 11 c. - Teker: anexTponHsId. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69406_1478_2026_1_signed.pdf

6.2 Pecypcbl HHPOPMAIIIOHHO-TeJICKOMMYHMKAIIMOHHOM ceTH «MHTepHeT»

6.2.1 OnekTpoHHO-O0nOIMoTeuHas cucreMa «M3mgarenscTBo JlaHby, https://e.lanbook.com/

6.2.2 DNeKTPOHHO-OMOIMOTEe HAs crcTeMa «Y HUBepCUTeTCKasi OubinmnoTeka oHnaitny, https://biblioclub.ru/

6.3 IIporpammMHoe o0ecnieyenre M1 MH(POPMANHOHHBIE CIIPABOYHbIE CHCTEMBbI

6.3.1 bazoBoe nmporpaMMHoe o0ecrieyeHne

Microsoft Windows Professional 10, rocymapcTBenHbiii koHTpakT oT 20.07.2021 Ne

6311 ' 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocynapcrBeHHsIi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReadc?r, cBOOOHO pacmpocTpaHsieMoe nporpamMmmuoe obecrieuenue http://free-software.com.ua/pdf-
T viewer/foxit-reader/

Adobe Acrobat Reader DC cBoGomgHO pacmpocTpaHseMoe TporpamMMHOe oOecredeHue
6.3.14 . .

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

Aunexc. bpaysep. Ilpuxmagnoe mnporpammHoe oOecrnedenne oOmero HaszHaueHus, OducHbie
6.3.1.5 MIPUIIOKEHNUS, JTUIEH3NUA — CBOOOIHO paclpocTpaHseMoe porpaMMHoOe obecriederne 1o Junersun BSD

License

6.3.2 Cnenuaan3upoBaHHOE NPOrPaAaMMHoOe o0ecredyeHne




6.3.2.1 | He npexycmotpeso

6.3.3 UHdopmainuoHHbIE CIPABOYHBIE CHCTEMbI

6.3.3.1 ‘ He npenycMoTpeHsl

6.4 IIpaBoBBIe 1 HOPMATHBHBIE TOKYMEHTBI

6.4.1 \ He npenycmoTpenst

7 OUCAHUE MATEPUAJIbHO-TEXHUYECKOI1 BA3BI,
HEOBXOJIAMOI /151 OCYIIECTBJIEHNUS YYEBHOT'O ITPOIECCA
MO JUCHMILINHE

Kopnyca A, b, B, I, /I, E UpI'YIIC nHaxoasTcs no aapecy r. Mpkyrtck, yi. UepHsleBckoro, . 15;
kopryc JI UpI'VIIC wnaxoautcs — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

VYuebnas aymuropus J1-311 11 mpoBeneHNs JIEKIHOHHBIX U MPAKTUIECKUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYNNOBBIX U MHAUBUAYAIbHBIX KOHCYJIBTAIUH, KypCOBOTO MPOEKTHPOBAHNUS (BBIIIOIHEHUS KYPCOBBIX

2 paboT), TEKyIIero KOHTPOJIS ¥ TPOMEXYTOUHOH aTTecTauu. OCHOBHOE 000pyIOBaHUE
CreaIn3upoBaHHas MeOellb, MyJIbTUMEIHAIPOEKTOP, 3KpaH, KOMIIbIoTep. it npoBeaeHus 3aHATHI
MMEIOTCS y4eOHO-HarIsJHble NocoOus (Ipe3eHTal|H, TIAKaThI).

Jlabopatopust I'-109 «Xumush) 171 TpOBEACHUS JIEKITMOHHBIX U MPAKTUIECKUX 3aHATHH, JJAO0OPaTOPHBIX
paboT, TPYNIOBBIX U HHIUBHIYAILHBIX KOHCYJIbTAalUi, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHUS

3 KYpPCOBBIX paboT), TEKYILIETO KOHTPOJIS ¥ IPOMEXYTOUHOH arTrectanui. OCHOBHOE 000pyI0BaHHE:
CreUaIn3UpoBaHHas MeOelb 3eKTPOoIKad CYyNIMIbHBIN; BECHI 3JICKTPOHHBIC; MUKPOCKOI; LIEHKeD;
neHTpudyra; peppaxromep; 6ans Boasnas; MKM®; pH-merp; akBaqucTHILIATOD

[MomereHus i CAMOCTOSATEIBHON pabOThl 00YYAIOIINXCS OCHAIIECHBI KOMITBIOTEPHOM TEXHUKOH,
MOJKITIOYEHHON K HH()OPMAIHOHHO-TEICKOMMYHHUKAIHOHHOM ceTH «IHTepHEeT», U 00ECIeUYCHBI TOCTYIIOM B
AJIEKTPOHHYIO HH(POpMaIOHHO-00pa3oBarenbhHyto cpeay Upl YIIC. [TomemieHus st caMOCTOSITEIBHOM

4 pabOThI 0OYUAIOIIUXCS:

— YUTAJIbHBIE 3aJIb;

— y4eOHbIe 3aJIbl BRIUUCIUTENbHON Texauku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IIOMEIIEHHS I XpaHeHHs1 1 NpoduiIakTHYeCKoro o0CIyuBaHus yueOHoro obopyaoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JIAA OBYYAIOIIUXCA
1O OCBOEHMIO TN CHUMIIJIMHBI

Bun yue6HOM

eSTOBHOCTH Opranuzanus yaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlekumst (ot matmHCcKOoro «lection» — 4reHHWe) — BHI ayJUTOPHBIX Y4YEOHBIX 3aHSATHH.
Jleknusi: 3aKkianblBa€T OCHOBBI Hay4YHBIX 3HAaHUM B CHCTEMATU3MPOBAHHOM, MOCIEI0BATEIIbHOM,
0000mIeHHON (hopMe; pPACKPHIBACT COCTOSHHE M TIEPCIIEKTUBBI PAa3BUTHS COOTBETCTBYIOIICH
00JacTH HAYKW U TEXHUKH; KOHIECHTPUPYET BHUMaHUE OOydJaromuxcs Ha Hauboliee CIOXKHBIX,
Y3JI0BBIX BOIIPOCAX; CTUMYIHPYET MO3HABATEIBHYIO aKTUBHOCTH 00 YUAIOIIHXCSL.

Bo Bpems NEeKIMOHHBIX 3aHATHH OOYYAIONIMICS IOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA W3YyYaeMbIX IpoOJieMaxX W BKIIOYUTH B Pa0OTy BCE BUABI MaMATH: CIOBECHYIO,
00pa3HyI0 H MOTOPHO-IIBUTATENBHY0. [ 3TOT0 Bech MaTepwal, H3JlaraeMblil Ipero1aBaTelieM,
oOydaroliemMycsi HeoOXOJAMMO KOHCHEKTUpOBaTh. Ha MOJiSX KOHCHEKTa ClelyeT I[oMedaTh
BOIPOCHI, BBIACICHHbIE OOYydalOIUMCSl Ui KOHCYJIbTAallMM C IIpernojasarelieM. BbIBOJIbI,
Jlexrust MOJyYeHHBIE B BUE POPMYJI, PEKOMEH/IyeTCsl B KOHCIIEKTE TOI4ePKUBATh UIIK 00BOJUTH PAMKOH,
9TOOBI JIydllle 3alOMUHANUCH. llONEe3HO COCTaBUTH KPAaTKUH CIPABOYHHUK, COJCPIKAIIUIA
OTIpEe/IEICHNS] BAXHEUIIINX MOHATHH nekunu. K KaXoMy 3aHATHIO ClIeAyeT pa3odparh Marepual
mpenslayIneld nexiuu. M3ydas Marepmand 1O Y4eOHWKY WU KOHCIIEKTY JICKIWH, CIIeAyeT
MEPEXOJIUTH K CIEAYIOLEMY BOIPOCY TOJBKO B TOM Cllydae, KOrJla XOpPOLIO YCBOEH MpeAbl Iyl
BOIpOC. P51 BONPOCOB TMCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CaMOCTOsITEIbHOE H3yueHue. Takoe
3a7aHue TpeOyeT ONepaTHBHOIO BHINOJIHEHUS. B KOHCIIeKTe JIeKIuii He0OXO0JMMO OCTaBUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTh BONPOCHI, TEPMHHBI, MaTepual, KOTOPbIH
BBI3BIBAET TPYAHOCTHU, IOMETUTD U MOMBITAThCSI HAITU OTBET B peKOMeHAyeMoll nureparype. Eciu
CaMOCTOSITEIFHO HE yIaeTCs pa300paThCsl B MaTepualie, To Heo0X0auMo cHOpMYITHpPOBATh BOIIPOC
1 33/1aTh NIPETIOAAaBATEI0 HA KOHCYJIBTAINH, HA TPAKTUIECKOM 3aHIATHU

OCHOBHOY 1EJTBIO TA0OPATOPHBIX Pa0OT SABISETCS TEOPETUICCKOE 0OOCHOBAHUE, HATIISIHOE
W/WIIA SKCIEPUMEHTAIBHOE ITOATBEPKICHUE /WM TMPOBEPKA CYIIECCTBEHHBIX TEOPETHYCCKUX
MOJIOXKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHalW3 CYIICCTBYIONIMX METOIUK M METOJIOB HUX
JlabopaTtopHast | peamuzanu uW T.n. OHH 3aHMMAKOT IPEUMYIICCTBCHHOS MECTO IPHU H3YyYCHHH IMCIUILIAH

pabota 00s13aTeNILHOM YacTH M 4acTH, GopMUpyeMOl ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH bioka

1.

Hcxoas u3 nienu, coaepkaHueM J1abopaToOpHBIX pabOT MOTYT OBITh:

- BKCIICPUMEHTAJIbHAS IIPOBEPKA (POPMYII, METOIUK PaCUETa;




- IPOBEICHHE HATYPHBIX H3MEPEHHI CBONUCTB, pabO4HX ITapaMeTPOB, PEKUMOB padOTHI PH
HOMOIIHM J1a00PaTOPHOro 00OPYIOBAHMUS M/UIIH CTEHOB H MAKETOB;

- 03HaKOMJICHHE, aHAIU3 U TEOPETUUECKHE BBIKIIAKH M0 YCTPOHCTBY, IIPUHIMITY ACHCTBUS
u crioco6aMm 00CITy)KMBaHHS aIllaparos, JieTajleld MallliH, MEXaHU3MOB, ITPOIIECCOB, TPOTEKAIOLIHX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEPIpETalns YepTexKei, cxeM, 00beMHBIX HOBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIIHAIN3UPOBAHHOTO MIPOTPAMMHOTO 00ECIICUECHUS,;

- MMHTAIMOHHOE MOJEIHMPOBAHUE IPOIECCOB, NMPOTEKAIOMINX B CIOKHBIX XUMHYECKHUX,
(bU3MIECKNX, MEXaHMUECKHX, JEKTPUIECKUX U IIP. 00BEKTaX;

- HarsIgHOE TIPEACTaBICHWE O paboTe MNepcoHala KOHKPETHOW OpraHM3alliy WIN
monpaznenenus OAO «PXK/I» mocpencTBOM MOIEIMPOBAaHUS MITATHRIX M BHEIITATHBIX CHUTYAIIHHA
B BUPTYaJbHBIX CHENHATH3UPOBaHHBIX APM (aBTOMAaTH3MPOBAHHBIX pabounX MecCT);

- YCTaHOBJIEHHE M MOJTBEP)KAECHHE 3aKOHOMEPHOCTEHl (ITyTeM CpaBHEHHS MPOBEICHHOI'O
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAUCHUH) U T.JI.;

- O3HAKOMJIEHHE C METOJHMKaMH MPOBEICHUS HKCIIEPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, X KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 pa3IMYHbIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE POU3BOJCTBEHHBIX M MHBIX
MIPOIIECCOB;

- pacyeT mapamMeTpoB pa3lWYHBIX SBICHUH W INPOIECCOB, CMOJAECIUPOBATH KOTOPHIC HE
BO3MOJXKHO B PEAJbHBIX YCIOBHUAX (HAIIPUMEp, Ype3BbIUAHBIC CUTYAIUHU H TIp.);

- HaOMIOJICHNE PA3BUTHS SIBICHUH, ITPOIIECCOB H JP.

JomyckaeTcs WHOE coaepkaHue 1abopaTopHBIX padoT, eciu 3To OyAeT crocoOCTBOBATH
peanu3alyy 1esiei 1 3a1a4 TUCIUIUIMHBL 1 POPMHUPOBAHHIO COOTBETCTBYIOIIUX KOMITCTCHIIHH.

ITo xapakTepy BBIIOJIHAEMBIX J1a00PaTOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMUTCIIbHBIC pa60T1>1, HCIOJIb3YyEMbIC JJIsA 3aKpPCIUICHU N3Yy4YCHHOI'O
TEOPETHYECKOTO MaTepUaIIbL;

- AHAJIUTHYCCKHUC pa60T1>1, HCIOJIB3YEMbIC JJIA MOJTYYCHUA HOBOM I/IHq)OpMaHI/II/I Ha OCHOBC
(hopMaTM30BaHHBIX METO/IOB;

- TBOpYECKHE pabOThI, ODHEHTHPOBAHHBIC HA CAMOCTOSTEIBHBIN BEIOOD ITOIX00B PEIICHHS
3azad.

IMpexne, demM NpUCTYNUTh K JTaOOPAaTOPHBIM 3aHATHAM, OOYJaIOMIMMCS HEOOXOANMO
MIOBTOPHUTH TEOPETHUECKUI MaTepuan 1o Teme pabotel. Kaxkmas mabopaTopHas paboTa ocHaIeHa
METOIMYECKIMH YKa3aHUSIMH, pa3paO0TaHHBIMU NTPENOAAaBATEISIMI, BEAYIIUMHI TUCIUILIHHY

CaMocTosTeNnbHas
pabota

OOyueHne 1Mo AWCHUILTHHE «XWMHS» TPEIYCMATPUBACT aKTHBHYIO CaMOCTOSTEIHHYIO
paboty obOyuaromerocs. B pazmene 4 paboueit mporpaMMbl, KOTOpPBIA HaszbiBaeTcs «CTPYKTypa U
collep)KaHWEe JHMCIUILTAHBD), BCE Yachl CaMOCTOSATENFHOW pPa0OTHI paclUCaHBl IO TeMaM |
BOTIpOCaM, a TAaKXKe yKa3aHa HeoOXoauMas yaeOHas InTepaTypa: 00yJatonIiiics n3yvdaeT YIeOHbIH
MaTepual, pa30upaeT MpUMepsl U pelraeT pa3HOYPOBHEBBIC 3aJadd B paMKax BBITTOJHEHUS Kak
00IMX TOMANTHAUX 3a/IaHUH, TaK ¥ HHANBHAYaIbHEIX goMammHuX 3aganuii (UA3) u qpyrux BUIOB
paboT, MPeaTyCMOTPEHHBIX PabOoYei MPOrpaMMOi JAMCIUIUTAHBI. [IpH BBIMOJHECHUH JOMAIITHUX
3aMaHuil  O0YJarIIEMyCsl CleayeT OOpaTHUThCS K 3ajadaM, pEHICHHBIM Ha MPEAbIAYIIUX
MPAKTUYCCKHUX 3AHIATUAX, PEIICHHBIM JOMAIIHAM paboTaM, a TaKkKe K IpuMepam, MPUBOIMMbIM
nektopoM. Ecmum 3TOoro OyJeT HEeIOCTaTOYHO JJisSi BBITIOJHEHHWs] BCel paboThl  MOXKHO
JIOTIOJTHUTEIHHO BOCIIOJIB30BAThCA yYEOHBIMU TMOCOOUSIMH, MPHUBEACHHBIMU B pasneine 6.1
«Yuebnas nutepatypa». Eciu, HECMOTpS HAa W3YYEHHBIH MaTepual, 3aJlaHHe BBIIIOJHUTH HE
yaaeTcs, TO B 00S3aTEeIBHOM IOPAIKE HEOOXOTUMO MOCETHTH KOHCYJIBTAIIUIO IPETOAaBaTEINs,
BEJYIIET0 NPaKTUIECKUE 3aHITUS, H/MIH KOHCYIIBTAIHIO JICKTOPA.

JomamHue 3ajgaHus, WHAWBHAYyaJbHBIC JOMAITHHE 3aJaHds W JpPYrHe padoTHl,
MIpeyCMOTPEHHBIE paboUel mporpaMMOon JUCIUTUTHHBI JOJDKHBI OBITH BBITOTHEHBI 00YJIaFOIIMCST
B YCTaHOBJICHHBIC IPEIOJaBaTEIeM CPOKHA B COOTBETCTBHH C TPEOOBAHHSIMH K O(MOPMIICHHIO
TEKCTOBOH W TpaduuecKorl JOKyMeHTanuu, chopmynupoBanHeiM B [lonoxenun «TpeboBaHus k
0(OPMIICHHIO TEKCTOBOH ¥ rpaduueckoil TokymeHTanuu. HOpMOKOHTPOITEY

Komrmtekc yueOHO-MeTOqMYECKNX MaTepHalioB 110 BCEM BUaM y4eOHOH JeSTeNIbHOCTH, MPEAyCMOTPEHHBIM pabouei
MIPOrpaMMOil TUCHUITIIMHBI (MOLYJIsl), pa3MEIeH B JJIEKTPOHHOM HHpOpMaMoHHO-00pa3oBarensHoit cpene Upl'YIIC,
JIOCTYIHOH 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

®OH/I OHEHOYHBIX CPE/ICTB

JJIA MIPOBEACHUSA TCKYILIECI0 KOHTPOJIA YCIIEBACMOCTH
u HpOME)KYTO‘IHOﬁ arrecraugnuu



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOYyYaroIIUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
MpernoaaBaTeNisiMi, aJMUHHUCTPAIMC YHUBEPCHTETa, a TAKXKE CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHWBaHUs KayecTBa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbl M YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JESTEIIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX ¥ BHEPCHHE MHHOBAIIMOHHBIX METOJIOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

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

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTbh, HaJIS)KHOCTh, 00bEKTHBHOCTh, 3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEPIICHUIO OCBOCHHS 0O0pa30BaTEIbHON MpPOrpaMMbl; JaeT OO0Ilee NpPEICTaBICHUE O BUIC
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JESTSIILHOCTH, METOJIOB M AJITOPUTMOB PEIICHUS MPAKTHYSCKUX 3a/1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c()OPMUPOBAHHOCTH  KOMIICTCHIIMK; TO3BOJIICT peIIaTh THIOBBIE  3aJadd, IMPUHAMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKHH YPOBEHb OCBOCHHS, MAaKCUMAJILHO BO3MOXKHAS BBIPAKEHHOCTHh XapaKTEPUCTHK
KOMIIETEHIIHI; MpeArnoaaraeT TOTOBHOCTh pPeliaTh MPAKTHUECKUE 3a/1a4H MOBBIIIEHHOW CIIOKHOCTH,
HETHUIIOBBIE 3aJ]aud, MPHHUMATH MPO(ECCHOHAIBHBIE W YIPABJICHYSCKUE DPEIICHUS B YCIIOBUSIX
HEMOJHOW  OMpEeAENEeHHOCTH, TMPU HEIOCTATOYHOM JOKYMEHTaJIbHOM, HOPMAaTHBHOM U
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JuctuiumHa « XUMHUSD» Y9acTBYET B (JOPMHUPOBAHUU KOMITETCHIIUI:

OIIK-1. CmocobeH pemars 3agadd MPOPECCHOHATBHON JIEATEIHPHOCTH Ha OCHOBE
WCIIOJIb30BAHUSI TCOPETUUECKUX M MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAYK, a
TaK)Ke MAaTEeMaTUYECKOTO arapara

HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

o4Hasi popmMa o0yYeHHUs

HaumenoBanue Kon
HanmeHoBaHME OLIEHOYHOTO
KOHTPOJIBHO- WHAWKAaTOpa
Ne OOBEKT KOHTPOJIS cpencraa (popma
OIICHOYHOTO JTOCTIKEHUS *
TIPOBEACHUA*)
MEpOIPHUSITHS KOMITETEHIINU
1 cemecTp
1.0 Paznes 1. OcHOBHBIE 3aKOHBI M TIOHATHS XUMHH
N Komnoksuym (ycTHO)
Texymuii Tema 1. OcHOBHEIE 3aKOHBI U
11 ym OIIK-1.3 Pa3HOypoBHEBBIE 3a/1a4H
KOHTPOIIb MOHATHS XUMUU
(3amaHus/TMCHEMEHHO)
. JlabopaTopHras padota Ne 1.
Texymwuii . JlabopaTopHast paboTa
1.2 yi ITony4yenue u u3ydyeHue CBOMCTB OIlK-1.2 pATOpHas p
KOHTPOJIb . (TIMCBEMEHHO/yCTHO)
OKCHIOB, THIPOKCHJIOB U COJNICH
JlabopatopHas pabota Ne 2.
13 Texymmii OmnpeneneHre MOJSIPHON MacCHI OIIK-1.2 JlabopaTopnas paboTa
' KOHTPOJIb SKBHUBAJICHTA MaTHUA METOIOM OIIK-1.3 (TIMCEMEHHO/yCTHO)
BEITECHEHHS BOJIOPOJIA
Tema 2. KBaHTOBO-MeXaHUYECKas
Texkymumii MOJIENIb CTPOEHMSI aToMa Kounoxsuywm (yetHo)
14 i P N OIlK-1.3 PazHoypoBHEBBIE 3a/1a41
KOHTPOIIb [Teproanueckue cBoiicTBa
(3amaHus/MICHMEHHO)
3JIEMEHTOB
15 Texymuii JlabopaTopHras padota Ne 3. OIK-1.3 JlabopaTopHas pabota
' KOHTPOJIb DJNeKTpOHHAas CTPYKTypa aTOMOB ' (THCEMEHHO/YCTHO)
O — JlabopatopHas padota Ne 4. KosiokBuym (ycTHO)
1.6 KOHij)HL XuUMHUUecKas CBA3b. OIIK-1.3 PazHOypoBHEBBIE 3a/1a4H
P I'eomerpuueckast hopMa MOIEKYII (3a1aHUS/TTHCEMEHHO)
2.0 Pasnen 2. OcHOBHbIE 3aKOHOMEPHOCTHU NMPOTEeKAHUSI XUMHYECKHX MPOILECCOB
o Komnnoksu CTHO
Texymumii Tema 4. DHepreTuka XUMUYECKUX OIIK-1.2 ™ (Y )
2.1 - PaszHOypoBHEBBIE 321241
KOHTPOJIb MpeBpaleHAN OIIK-1.3
(3amaHus/TICHMEHHO)
N JlabopatopHas paboTa Ne 5.
Texymmii patopHas p . OIIK-1.2 JlabopaTopHnas paboTa
2.2 TemmoBblie A3 GEKTH peakIuit
KOHTPOJIb OIIK-1.3 (TIMCEMEHHO/YCTHO)
pacTBOpeHHs
JlabopatopHas padota Ne 6.
23 Texymuii OnpezencHue TeIIOTHI OIIK-1.2 JlabopaTopHnas pabota
' KOHTPOJIb HeWTpanu3auuu. Pacuer TenaoBbix OIIK-1.3 (IIMCEMEHHO/YCTHO)
s dexToB
Jlaboparopnas paborta Ne 7.
. OnpeneneHne HAIPaBICHUS
Texymuii pen p . OIIK-1.2 JlabopaTopHas pabora
24 MPOTEKaHUs! XUMUYECKON peaKiny.
KOHTPOJIb OIIK-1.3 (TIMCEMEHHO/YCTHO)
YcnoBue TepMOANHAMUYECKOTO
paBHOBECHSI
. Komnnoksuym (ycTHO
Texkymumii Tema 5. Xumudeckass KHHETHKA U OIIK-1.2 y™m (y )
2.5 PasHoypoBHEBBIE 331241
KOHTPOJIb paBHOBeCHE OIIK-1.3
(3a1aHusI/TTICBMEHHO)
JlabopartopHnas pabdora Ne 8.
o W3y4enue BiAMsHUS KOHICHTPALMN
Texymuii i HeHTpan OIIK-1.2 JlabopaTopHas pabora
2.6 BEIIIECTB M TEMIIEPATypPhI Ha
KOHTPOJIb o OIIK-1.3 (MMCHMEHHO/YCTHO)
CKOPOCTb XUMHYECKOW peaKiuu 1
XHUMHYECKOE PABHOBECHE
3.0 Pa3gen 3. PacTBopbl. JlucnepcHbie CHCTEMBI
Texymmii Tema 6. CoctaB u cBO¥cTBa OIIK-1.2
31 yi Komnoksuym (ycTHO)
KOHTPOJIb pacTBOpOB OIIK-1.3




Pa3zHoypoBHEBbIE 331241
(3amaHus/TUCHMEHHO)
. Tema 7. BonHble cucTeMBl. KommokBuym (ycTHO)
Texymnii N
3.2 Bonopoxnssriii mokaszarens (pH). OIlIK-1.2 PazHoypoBHEBBIE 3a1aUn
KOHTPOJIb N
I'unponus coxeit (3amaHus/TICHMEHHO)
N Jlabopatopras padora Ne 9.
3.3 Texyuui Peakuuu B pacTBOpax OIIK-1.2 Jlabopatopuas pabora
KOHTPOJIb (TIMCEMEHHO/yCTHO)
AIIEKTPOJINTOB
N Jlabopatopras padora Ne 10.
34 Texymui Onpenencuue pH pactBopa. OIIK-1.2 JlaGopatopuas paGora
KOHTPOJIb N (TIMCHEMEHHO/YCTHO)
I'upponus coneit
35 Texymumii Tema 8. JlucnepcHbIE CUCTEMBI. OIK-1.2 KommoxBryM (YCTHO)
KOHTPOJIb OCHOBHBIE TTOJIOKEHUSI
. JlabopaTopnas padora Ne 11.
3.6 Texymui [Mony4yeHue u U3ydueHUE CBOWCTB OIIK-1.2 JlaGopatopuas paGora
KOHTPOJIb (TIMCEMEHHO/YCTHO)
KOJUIOMIHBIX PaCTBOPOB
4.0 Pa3nen 4. DjeKTpOXMMHYECKHE CHCTEMbI
Komnoxsuym
Texymmii Tema 9. Owucmurensio OIIK-1.2 (yctHO)Pa3sHOypOBHEBEIE
41 BOCCTAHOBHUTEIIFHBIE TIPOLIECCHI B
KOHTPOJIb ACTBODAX OIIK-1.3 3a1a9u
p P (3amaHus/ TIMCEMEHHO )
N Jlabopatopras pabora Ne 12.
4.2 Texyuit OKHCIHUTENBHO- OIlK-1.2 JlaGopatopuas pabora
KOHTPOJIb (TIMCEMEHHO/YCTHO)
BOCCTaHOBHUTEJIbHBIC PEaKIIUU
Texymuii Tema 10. DnexTpoxuMHUYECKHe OIlK-1.2 Kounoxsmywm (yetHo)
4.3 Pa3zHoypoBHEBBIE 3a/1a41
KOHTPOJIb CUCTEMBI OIIK-1.3
(3a1aHU1/TTMCHMEHHO)
Texymwuii JlaGopatopHas pabora Ne 13. OIlK-1.2 JlabopaTopHast paboTa
44
KOHTPOJIb XuMHUYeCKre UCTOYHUKH TOKa OIIK-1.3 (IIMCEMEHHO/YCTHO)
N Komnoksuym (ycTHO)
45 Texkymumii Tema 11. Koppo3zus meTanios. OIK-1.2 PasHOYPOBHEBLIE 30144H
KOHTPOJIb DNEeKTPOIH3
(3amaHus/TICHMEHHO)
N Jlabopatopras pabdora Ne 14.
4.6 Texyuuit Koppo3sus meramnos. 3ammura OIIK-1.2 JlaGopatopuas pabora
KOHTPOJIb (TIMCEMEHHO/YCTHO)
METaJUIOB OT KOPPO3HH
DK3aMeH (cobeceToBaHuUE)
IIpomesxyTouHas Pasnenst 1-4 OIlK-1.2 DK3aMeH - TECTUPOBaHHE
aTTecTanus Aei OIlK-1.3 (KOMIIBIOTEpHBIE
TEXHOJIOTHH)

*CDopMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOTHH.

Onucanue nokasareseil H KPpUTEPHEB OLICHUBAHNS KOMIIETCHIIUH.
Onucanue MIKaJ OLeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M IPOMEKYTOUHYK) aTTECTALMIO. TEKyIIMHd KOHTPOJIb YCIEBAEMOCTH U
MIPOMEKYTOUHAsT aTTECTAIUsl OOYYAIONIUXCS MPOBOIITCS B IENSIX YCTAHOBJIEHUS COOTBETCTBUS
JMOCTIIKEHUH  O0yJarommxcs TMO3TamHbIM TpeOoBaHUSM 00pa3oBaTeNbHON MpOrpamMMmbl K
pe3ynbrataM o0y4ueHus 1 POPMUPOBAHUS KOMIIETCHIIHIA.

Tekylmuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHH, HAaBBIKOB OOyYarolMxcs. 3ajada TEKYIIEro KOHTPOIS — OMNEPAaTUBHOE U PETYISIPHOE
ylpaBiieHHe y4eOHOM NesTeNbHOCThIO 00yJaroINXCs Ha OCHOBE 0OpaTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbprarhl OLleHMBaHUS YUUTHIBAIOTCS B BUJE CPEHEN OLICHKH IIPU IPOBEAECHUH IIPOMEKYTOYHOM
aTTeCTallUH.

J1J1s OlIeHHBaHUS PE3yIbTaTOB O0YUYEHHS UCIIONIB3YETCS YeThIpeX0aTbHAS MIKAA: «OTIUIHO,
«XOpOILIO», «YIOBIETBOPUTEIHHOY, «HEYTOBIETBOPUTEIHLHO» U JABYXOAJUIbHAS IIKAJA: «3aYTEHON,
«HE 3a4TECHOY.

[lepeyeHb OLIEHOYHBIX CPEACTB, HMCIOJIB3YEMBIX ISl OILEHMBAHUSA KOMIIETCHIIMM, a TaKxXe



KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB MPUBEACHBI B TAOIHIIE.

Tekymuii KOHTPOJIb

IIpencraBnenue
Ne Hanvenopane Kpatkast xapakTepHuCTHKa OLICHOYHOTO CPEACTBA OILIEHOYHOTO
OIIEHOYHOT'O CPECTBA
cpenctea B DOC
CpelncTBO KOHTPONSI YCBOEHHsI y4eOHOTO MaTepuala TeMBI,
paszena WIM pa3fesioB AMCLUILIMHBI, OpraHU30BaHHOE Kak | Bompocsl
1 | Komtoxsuym yueOHOe 3aHsATHE B BHJE COOECEJOBAHUs MpENojaaBareis C | KOJUIOKBHYMOB IO
00yJaromuMHCs. TeMam/pazaenam
Moxer OBITH  HCHONB30BAaHO U1  OLEHKH  3HAHWH | JUCIUIIIMHBI
o0yJaromuxcs
Pasznuuarot 3amaun:
— PENpOAyKTUBHOIO YpPOBHS, MO3BOJISIOIIME OLICHUBATh U
IMarHOCTHPOBATH 3HAHME (DaKTUIECKOTO MaTepuaia (6a3oBbIe
MOHATHSA, aIrOPUTMBL, (aKTel) M yYMEHHE MPaBHIBHO
HCTIONIB30BaTh CIICIHATbHBIC TEPMHUHBI M TOHSTHS, Y3HABAHUE
OOBEKTOB W3y4YEHHS B paMKax OINpPEICICHHOTO pasjerna
JVCIATUIAHBI;
MOJET OBITh HCIIONB30BAHO ISl OLCHKH 3HaHWH M yMeHu# | Kommiekr
00y4aroIunxcs; Pa3HOYpPOBHEBBIX
Pa3HOYPOBHEBBIC — PEKOHCTPYKTHBHOTO YPOBH$, MO3BOJIIIONIIME OLIEHUBATh M | 3a/a4 U 3aJaHUil
2 sajiaun (3a7aHms) JUarHOCTHPOBATh YMEHHS CHHTE3HpOBATH, AHAJIW3UPOBATh, | WIH KOMILJIEKTHI
00001aTh (aKTHYECKUH H TEOPETHUYCCKHI MaTepwana ¢ | 3ajay v 3aJaHuil
(bopMyIHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBJICHHUEM | OIPEAEICHHOTO
TIPUYNHHO-CIICACTBEHHBIX CBSI3€H; YPOBHS
MOJXET OBITh HCIIOJIB30BAHO AN OIEHKH 3HAHUH, yYMEHHH,
HaBBIKOB U (MJIM) OMBITA AEATEIBHOCTH 00YJaIOINXCS;
— TBOPYECKOTO YPOBHS, MO3BOJISIOIIME OLCHWBATh U
JMarHOCTHPOBATh YMEHHUS, HHTETPUPOBATh 3HAHHS PA3THIHBIX
obJacTeif, apryMeHTHpOBaTh COOCTBEHHYIO TOUKY 3PEHHS;
MOJXKET OBITh WCIIOJB30BAHO MJISI OLICHKU 3HAHHMA, yMCHUH,
HAaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH 00yJaromuXcs
CpezncTBo, MO3BOJIAIONICE ONECHWTH yMeHHE oOydatomerocs | OOpaser 3agaHust
IMMCBMEHHO/YCTHO U3JIaraTh CyTh IIOCTABJICHHON 3a/1auu, | JUIS BBITOJHEHUS
CaMOCTOSATENIbHO TPUMEHSATh CTaHAAPTHBIE METOJBI PEHICHHs | J1abopaTOpHOM
TIOCTaBJIEHHOM 3aJaydl C MCIHOJB30BAaHHEM HMelolielcs | paboTel u
3 | JlaboparopHas pabora . .
naboparopHoil  06a3bl, NPOBOJUTH AHAIM3 IOJYYEHHOTO | MPHUMEPHBIH
pe3ynbTara paboThI. nepeueHb
MoskeT ObITh HCITIOIB30BaHO JUIS OLIEHKH YMEHHH, HABBIKOB U | BOIPOCOB [T €€
(nnn) ombITa ASSITENLHOCTH 00YJatOIUXCst 3aIIUThI
IIpomMexxyTouHas arrecranus
[IpencraBnenue
Ne Hanveropane Kparkas xapakTeprucTHKa OLIEHOYHOTO CPE/ICTBA OLIEHOYHOTO
OILIEHOYHOTO CPEJICTBA
cpenctea B POC
[lepeuenn
TEOPETHYECKHX
CpencTBo, MO3BOJIAIONIEE OLEHUTh 3HAHUS, YMEHUS, HABBIKOB | BOIIPOCOB U
1 | Sxsamen 1 (WIIM) OTIBITA AESTETBHOCTH 00YJaIOMIerocs 1o JUCHUIUIMHE. | MPAaKTHYECKHUX
MosxeT OBITH HCIIOIB30BaHO JUISl OLIEHKM 3HAHWH, yMEHMH, | 3amaHuii (oOpasen
HaBBIKOB U (MJIM) ONBITA JIESTEIBHOCTH 00YJaIOIINXCS 9K3aMEHAllMOHHOTO
Omera) K
9K3aMeHy
CucteMa  aBTOMATU3UPOBAHHOTO  KOHTPOJNS  OCBOEHUS
KOMITETEHIIMH (YacTH KOMIETEHIHWI) O0O0ydJaromuMcs 110
Tect — mpomekyTouHast
2 | arrectamms B dopue JUCIUIUIMHE (MOJIYJIIO) C UCITONb30BaHHEM MH(popMannoHHO- | POHI TECTOBBIX

OK3aMC€Ha

KOMMYHHUKAITUOHHBIX TEXHOIOTHH.
MoskeT OBITh HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH 00YJIarOIIUXCs

3aJJaHUuN




Kputepun u mKaJibl OeHMBAHUS KOMIIETCHIUH B pe3yJibTaTe U3y4YeHUs AUCHHIIIHHBI
NPU NPOBEJICHUH NMPOMEKYTOYHOM aTTecTanuu B (popme 3kx3amena. lllkana onennBanus

YPOBHSI OCBOEHHUSI KOMIeTEeHIHii

[IIxana oneHUBaHUS

Kpurepuu onennBanus

YposeHnb
OCBOCHUS
KOMIETEHIIUU

COTJIIUYHO»

OOyyaromuiicss TNpaBWIBHO OTBETWJI Ha TEOPETHYECKUE
Borpochl. [lokaszanm oTinYHBIE 3HAHWS B paMKax y4eOHOTro
Marepuana. [IpaBUIIBHO BBINOJIHWI MPAaKTHYECKHE 33/1aHHS.
[lokazan oOTIMYHBIE YMEHWS M  BJIAJCHUS  HaBBIKAMHU
MIPUMEHEHHUST TOJNYYCHHBIX 3HAHWUH W YMEHHH IIPH pEILICHUU
3amad B paMkax ydeOHoro wmarepuama. OTBeTHI Ha BCe
JIOTIOJIHUTEJIBHBIE BOIIPOCHI

Bricokuit

«XOPOIIO)

OOyuarommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTHYecKre BOMpockl. [loka3an Xxopoiine 3HaHHus B paMKax
yaeOHOoro Mmarepuasa. C  HeOONBIIMMH  HETOYHOCTSIMHU
BBIMOJIHIJ TIPAKTUYECKUe 3aianus. [lokaszan xopoiine ymeHus
M BJIAJCHUSI HABBIKAMU MPUMEHEHHsS IMOJYYCHHBIX 3HAHUU U
YMEHUH NpU PEIICHUH 3a/a4 B paMKax y4eOHOro marepuaia.
OTBGTI/IJ'I Ha 6OJ'II)IIII/IHCTBO JOIIOJTHUTCIIbHBIX BOHpOCOB

bazoBwrit

«YZOBJIETBOPUTEIBHO»

OOyy4arouuiicst ¢ CyIeCTBEHHBIMA HETOYHOCTSIMH OTBETHJ Ha
TeopeTudeckue Bompockl. Ilokaszan  yJOBIETBOPUTEIBHBIE
3HaHMs B paMKax ydeOHoro marepuana. C CyIIeCTBEeHHBIMH
HETOUHOCTSIMM BBIIIOJIHUI IIpaKkTudeckue 3ananus. [lokasan
YIOBJICTBOPUTEIbHbIE YMEHHS ¥  BJIAJCHHS HaBBIKAMHU
MIPUMEHEHHs MONTYYEHHBIX 3HAaHUM M yMEHMH NpU pELICHUU
3aad B paMKax ydeOHoro Marepuana. JlomycTHI MHOTO
HETOYHOCTEH MPHU OTBETE HA JOMOJHHUTENBHBIE BONPOCHI

MunuMansHBIH

«HCYAOBJICTBOPUTCIBHO»

OOy4aromuiicst IpH OTBETE HA TEOPETHYECKUE BOIIPOCHI M NIPH
BBINIOJTHEHNH MPAKTHYECKUX 3aJaHuil TPOAEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHUH ¥ yMEHHH IIPH PEIICHNH 3a/1a4
B paMmkax y4yeOHoro Mmarepuana. Ilpu oTBerax Ha
JIOTIOJTHUTENNbHBIE BONPOCHI OBUIO JOMYIIEHO MHOECTBO
HENPaBMWIbHBIX OTBETOB

KoMmnerenmnus
He chopMUpOBaHa

Tect — IIPOMCIKYTOYHAA aTTCCTAllUA B (I)opMe OK3aMCHa

ITPOXOKACHUUN TCCTUPOBAHUSA

Kpurepuu ouienuBanus [Ixana oneHUBaHUS
OOyyqatommiicss BepHo orBeTwa1 Ha 90 — 100 % TecTOBBIX 3aJaHM TIPH
COTIMIHOY
MIPOXOX/ICHUH TECTUPOBAHHUS
OOyyqatommiics BepHO oTtBeTsl Ha 80 — 89 % TECTOBBIX 3amaHWi TIpH
«XOpOIIIO»

MPOXOKICHUUN TECTUPOBAHUA

OOyyvarommuiics BepHO oTtBeTs1 HA 70 — 79 % TeCTOBBIX 3afaHUH TIpH

«YyAOBJICTBOPHUTCIILHO»

MPOXOKICHUHN TECTUPOBAHUA

OOyuaronuiicss BepHO OTBeTHI Ha 69 % M MEHee TECTOBBIX 3aJaHUH MPH

«HCYIOBJIETBOPUTEIIBLHO)

Kpurepun u mkaJbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIIeBaeMOCTH

Komnoksuym

[IIkajbl oleHUBaHUS

Kpurepun oniennBanus

«OTIIUYIHO»

«Ba4YTCHO»

«XOPOLIOo»

I'mybokoe W MpOYHOE YCBOCHHE MPOTPaMMHOTO Marepuaia. [loiHsre,
[OCJICIOBATEIbHBIC, TPAMOTHBIC M JIOTHYSCKH H3JIaraeMble OTBETHI MIPH
BHIOM3MEHeHNH 3afanus. OOydaromuiicss cBOOOJHO CIpaBIsAETCSA C
IIOCTABJICHHBIMH 3aJla4yaMH, MOXCT O6OCHOBaTB IIPUHATBIC PECHICHUA,
JEMOHCTPHPYET BIIAJICHAE Pa3HOCTOPOHHHUMH HABBIKAMH U TPUEMaMH
BBITIOJTHECHUA NPAKTHYCCKUX pa60T

3HaHHE IIPOTrPaMMHOIO MaTepuana, TIPaMOTHOE U3JIOXKEHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MPABHIBHOE
NIPUMEHEHNE TEOPETUUSCKUX 3HAaHHWH, BIaJICHHE HEO0O0XOIMMBIMHU
HaBBIKAMH TIPH BHINIOJIHEHUH IPAKTHYECKHUX 3a/1a4




«YHOOBJIETBOPUTEIIBHO)

OOyuaronuiicsi IEMOHCTPUPYET YCBOCHUE OCHOBHOTO MAaTepUalia, MpH
OTBETC JOMYCKAIOTCS HETOYHOCTH, NPH OTBETC HEJOCTATOYHO
MpaBUJIbHEIE (HOPMYIUPOBKH, HaApyIICHHE IOCIEIOBATEIFHOCTH B
M3JI0KECHUH TPOTPaMMHOTO MaTepuaia, 3aTPyIHEHHS B BEHIIOIHECHUH
MPaKTUYECKUX 3aJaHuMN

Cnaboe 3HaHWE TPOTPAMMHOIO MaTepHaja, MPH OTBETE BO3HHKAIOT
OomMOKH, 3aTPyTHCHUS IPU BHIITOJIHEHNH IIPAKTHYECKUX PadOT

«CHEYIOBJICTBOPUTECIBHOY

«HE 3a4TCHO»

He ObLIO OMIBITKH BHITIOJIHATH 3aJaHueC

Pa3noypoBHeBbIe 3a1auM (3a7aHus)

IIIxane! olileHUBaHUS

Kpurepuu onieHnBaHus

COTJIIUYHO»

«XOpOoUIo»

«YAOBJICTBOPUTCIIBHO»

«Ba4YTCHO»

JleMOHCTpHUpYET OYEeHb BHICOKUIT/BHICOKHH YPOBEHb 3HAHUI, yMEHHUH,
HABBIKOB B COOTBETCTBUU C KpUTEpUsIMHU oOLeHuBaHus. Bcee
TpeOOBaHUs, NpeIbsIBISIEMbIE K 3aJIJaHUIO, BBIITOJTHEHBI

,Z[eMOHCTpI/IpyeT JO0CTaTOYHO BBICOKHI1/BBIILIE CpCeaAHEr0 YPOBCHb
3HaHHﬁ, yMeHHﬁ, HaBBIKOB B COOTBCTCTBHU C KPUTCPUAMU
olicHUBaHusA. Bce Tpe60BaHI/I$I, OpeabsABIICMBIC K 3aJlaHUIO,
BBITTOJTHCHBI

JleMoHCTpUpyeT cpeaHuil ypOBEHb 3HAHWM, YMEHHM, HABBIKOB B
COOTBETCTBHH C  KPHUTEPHAMH  OICHHUBAHUSA.  BOJBIIMHCTBO
TpeOOBaHUH, IPEIBIABIACMBIX K 3aJaHHUIO, BHIITOITHCHEI.
JIeMOHCTpUPYET HU3KHI/HIDKE CPEAHEr0 YPOBEHb 3HAHWU, YMEHHMH,
HaBBIKOB B COOTBETCTBHH C KpPUTCPUSIMH OICHUBAHHUA. MHOTHE
TpeOOBaHUS, MPEIBSIBIICMBIC K 3aIaHUIO, HE BHITIOTHEHBI

«HEYIOOBJICTBOPUTECIILHO»

«HC 3a4YTCHO»

JleMOHCTpUpYyeT OUeHb HU3KUY YPOBEHb 3HAHUN, YMEHUM, HABBIKOB B
COOTBETCTBUU C KpUTEpUsIMU oleHuBaHus. He oTBeTa.

JlabopaTtopHnast pabota

IIIxanbl OLIECHUBAHUS

Kputepuu onieHuBaHus

KOTJIIUYIHO»

«XOPOLLIO»

«YAOBJICTBOPUTCIILHO»

«Ba4uTCHO»

JlabopatopHasi paboTa BBINOJIHEHA B 0003HAYCHHBIN MpPEIOoIaBaTeIcM
CPOK, TMCHbMEHHBIH 0T4eT Oe3 3aMeuaHui.

JlabopatopHasi paboTa BBITOJHEHA 00YUYAIOIIMMCS B ITOJHOM 00BEME C
COONIOICHHEM HEOOXOAUMON mocieaoBarebHOCTH. OOydaromuiics
paboTall MOJHOCTBIO CAMOCTOSTENBHO; TOKa3al HEOOXOMMbIE IS
MPOBEJCHUSI PabOThI TEOPETUICCKUE 3HAHUS, MPAKTUICCKUE YMECHUS U
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambojee
ONITUMAIILHO# J1J1s1 puKcanuu pe3ysbTatoB hopme

JlaboparopHas paboTa BBITIOJTHEHA B 00O3HAYCHHBIN IMpEIoIaBaTelIeM
CpPOK, MMUCbMEHHBIM OTYET C HC6OJ'II)HII/IMI/I HEI04YCTaMHU.

JlaboparopHasi paboTa BBIIIOJHEHA 00YYArOIIUMCSI B TIOJTHOM 00beMe U
caMOCTOSITeNIbHO.  JIOMyIIeHsl  OTKJIOHEHUS OT  HEeoOXOAMMOM
MOCJICAOBATCIBHOCTH BBITIOJIHEHUA, HE BJIMAONIUME HA IMPaBUJIbHOCTH
KOHEYHOro pesyibraTa. Pabora mokas3plBaeT 3HaHUE OOyYaroLIMMCS
OCHOBHOTO TCOPETHYECKOTO MaTepHaja U OBJIAJCHHE YMCHUSIMH,
HEOOXONUMBIMU JUII  CaMOCTOSITEIBHOTO — BBITONHEHHS  PaOOTHI.
JlomyieHbl HeTOYHOCTH M HEOPEXKHOCTh B O(OPMIICHHH PE3yIhTaTOB
paboThI (oTUeTa)

JlabopartopHas paboTa BBHIIOJHEHA C 331€PKKOH, MMCEMEHHBIH OTYET C
HeJl0YeTaMH.

JlaGopaTopHast paboTa BBINOJIHIETCS U O(OPMIIIETCST 00yYarOIMMCS
IIPY MOCTOpOHHEH nomomu. Ha BeImonHeHne paboTHI 3aTpauynBaeTCs
MHOro BpemeHH. OOydJaroIuiics NOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepualia, HO WCIHBITBIBAET 3aTPyAHEHHE IPH CaAMOCTOSITELHOMN
paboTe ¢ HCTOYHUKAMU 3HAHUI WK TpUdopamMu

«HCYAOBJIECTBOPUTCIBLHO»

«HEC 3a4YTCHO»

Jlaboparopnass paboTa He BBINOJIHEHA, THCHBMEHHBI OTYET HE
MpEe/ICTaBIICH.

Pe3ynbraThl, MOJy4YeHHbIE OOY4YArOUIMMCS, HE MO3BOJISIIOT ClEIaTh
MpaBUJIBHBIX BBIBOJOB U TIOJHOCTBIO PACXOAATCA C MMOCTaBJIEHHOU
nenbto. [loka3piBaeTcs IIOXOE 3HAHHWE TEOPETHUSCKOTO MaTepHana U
OTCYTCTBUE HEOOXOAUMBIX YMCHUH.

JlabopatopHasi paboTa HE BEINONHEHA, y YYaIIerocs OTCYTCTBYIOT
HEOOXONUMBIC IS TIPOBEJCHHS pPabOTHI TEOPSTHYCCKHE 3HAHWUS,
MIPAKTHICCKHE YMEHUS U HABBIKU




3. TunoBble KOHTPOJILHBbIE 3a]aHNsl UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMeHNH, HABBIKOB M (WJIN) ONBITA J1eAITeJIbHOCTH

3.1 TunoBbie KOHTPOJIbHBIE 32IaHMSI JIJISl IPOBeIeHUS KOJJIOKBHUYMA
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOW  MH(POPMAIMOHHO-
obpazoarenbHoli cpeae pl VIIC, noctynHoit oOy4daroniemMycs uepe3 ero JUYHbIN KaOUHET.
Hwxe nmpuBeneH oOpasel TUIIOBBIX BAPUAHTOB 3aJaHUA JUISI IPOBEICHUS KOJJIOKBUYMOB.

OO0pa3er TUIIOBOTO BapruaHTa KOJUIOKBUYMa
«Tema 1. OcHOBHEIE 3aKOHBI U ITOHITUS XUMUN)

1. Kak kmaccuduuumpyrorcss xummuueckue BemiectBa? Kakue BemecTBa Ha3bIBAIOTCS
IPOCTBIMU U CIIOKHBIMU?

2. Kak knaccuuuupyroTcs mpocTbie Beniectsa? Yem oHM OTINYAl0TCs APYT OT Apyra?

3. Ha kakue Ki1acchl AenATCs CII0KHbIE BEIECTBA?

4. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHUSI MAaCChl, 3aKOH KPaTHBIX
OTHOILIEHHH, 3aKOH [TOCTOSIHCTBA COCTABa, 3aKOH ABOTaPO.

5. 3aKOH SKBUBAJIIEHTOB. POPMYJIMPOBKA 3aKOHA.

6. MonspHast Macca S5KBUBajeHTa. MoJIsIpHbIM 00beM SKBHUBAJICHTA.

7. @aKTOp IKBUBAJIEHTHOCTHU IPOCTOI'O BELIECTBA U CIOMXKHBIX BEIIECTB.

OO6pa3zer THIIOBOTO BapuaHTa BOMPOCOB JIs MPOBEACHUS coOOeceI0BaHUS
«Tema 2. KBaHTOBO-MeXaHHUECKasi MOJICIb CTPOEHUS aroma. [leprouueckue cBoiicTBa
JJIEMEHTOBY

1. JlaliTe ompeneiacHWe 4acTHL, KOTOpbIE BXOISAT B cocTaB aroma. Jlaiite omnpezneneHue
MOHSATHUSIM: U30TOII, U300ap, U30TOH.

2. CoBpeMeHHasi MOJIeJIb aTOMa.

3. Uro xapakTepu3yloT KBaHTOBbIe unciia? KakoBo cOOTHOIIEHHE (COMOIYMHEHUE) MEXKITY
HuMu? JlaiiTe onpenencHue KaKIOMYy U3 KBAaHTOBBIX YHCEI.

4. OOBsICHUTE TPHUHIMIBI U TMPABHUIIA, ONPEICISIIONINE MOCIEA0BATEIIbHOCTD 3alOIHEHUS
aTOMHBIX OpOMTajel JeKTpoHaMM (TPUHIMIT HAUMEHbIIUX 3Hepruid, npuHuun Ilaymu, npasuna
KieukoBckoro, mpaBmiio XyHa).

5. Kak ¢dopmynupyercs nepuoauueckuil 3akon J[. M. Menneneea. Uto Takoe mepHo,
rpynna 31aemMeHToB? Kak B HUX U3MEHSI0TCS CBOMCTBA 371EMEHTOB?

6. Kakyro nnpopmariuro 1aet anekTpoHHas popmyiia 3JaeMeHTa?

7. Kakue 351eMeHTBI TOJy4YHIIN Ha3BaHus S-, P- , d-, f-amementor? I'ie oHn pacnosararoTcs B
NEPUOANYECKON CUCTEME DIIEMEHTOB? B ueM ux ocHOBHOE pasznnyue?

8. OOBsCHUTE UCXOIS M3 DIIEKTPOHHOTO CTPOCHHUS aTOMOB, KAKOB (PH3MUECKUI CMBICIT HOMEpa
IepUoAa U HOMEpa TPYIIIIBI.

9. Uro xapakTepu3yeT OTHOCUTEIbHAS JIEKTPOOTPULIATEIbHOCTE AteMeHTa? KakoB xapakTep
€€ U3MEHEHMS B IEPUOINYECKON CUCTEME IIEMEHTOB?

10. Kak u3MeHsI0TCS CBOMCTBA 3JICMEHTOB B TIEPHO/IE, TpyIIIe?

OO0pa3zer] THIIOBOTO BapuaHTa KOJJIOKBUYMa
«Tema 3. DHepreTrKa XUMHUYECKUX IIPEBPALLICHUI

1. YUto n3yyaer TepMOaUHAMUKA?

2. Kakyro cucteMy Ha3bIBalOT TepMoArHaMuueckoii? Knaccudukanus cucrem.

3. Yro omnpenensroT nmapaMmeTpsl cucteMmsl? Kakue mapaMmerpbl XapakKTepU3YIOT COCTOSHHE
cUCTEMBI?

4. Yo Ha3bIBaeTcs PyHKIMEH cocTosiHUS cucteMbl? Kakue pyHKINN COCTOSIHUS ONUCHIBAIOT
TEPMOJIMHAMHYECKUE CUCTEMBI?

5. Kak Ha3bIBatoTCS peakiuu, UayLe ¢ MoriomeHneM TeraoTel? Kak Ha3pIBaloTCs peakluu,
UAYIIME C BBIIEIECHUEM TEIIOTHI?



6. OmHON W3 ABMXKYIIUX CHJI MPUPOJTHBIX IMPOILECCOB SIBIACTCS CTPEMJICHUE TIEPEUTH B
COCTOSTHUE C HAMMEHbBIIUM 3amacoM dHeprum. Kakas (yHKIMS COCTOSHUS XapaKTepHU3yeT ATy
JBUKYIIYIO CHITY?

7. Yro u3yyaetr TepMOXUMHUS?

8. Kak Ha3bpIBalOTCS ypaBHEHMsI DPEaKIMii, B KOTOPHIX YyKa3aHbl TEIUIOBbIe 3(PQPEKTh U
arperatHoe COCTOSIHHE BEIIeCTB?

9. [laiiTe onpeneneHue MOHITHS «TEIJIOBOH 3P PEKT peakium»?

10. 3akon ['ecca u cnencTBUS U3 HETO.

11. Yo Ha3bIBaeTCs CTAaHAAPTHON TEIJIOTONH 00pa3oBaHMs BelecTBa?

12. Kakue nporeccbl Ha3bIBalOTCSl CAaMOIIPOU3BOJILHBIMU?

13. YUro sBIsICTCS KpUTEPUEM CaMOTIPOU3BOIBHOCTH JIJISI H30JUPOBAHHON CUCTEMBI?

14. Yrto xapakTepusyeT SHTPOIHUs?

15. N300apHO-U30TepPMUIECKIM MTOTSHITHAI, KAaK MOKET ObITh paccunTan? YTo Mmoka3piBaeT?

16. Yto MOKHO CKa3aTh O mporecce, 1t kotoporo: 1) AG < 0; 2) AG > 0; 3) AG =07?

17. Yro Ha3bIBaeTcs cTaHAApTHOM dHeprueii [ mb0ca oOpa3oBanus BemecTBa?

18. Kak ompexaensercss u3MeHeHHE CcBOOOAHOW sHeprum [mOOca cucTeMbl B pe3ysbTare
MPOTEKAHUS OMPEACIICHHOTO MPOIIecca B CTAHAPTHBIX YCIOBUSIX?

OO0pasern TUIIOBOrO BapuaHTa KOJUIOKBUYMa
«Tema 4. Xumuyeckasi KHHETUKA U PaBHOBECHE)

1. Kakue peakuiuy Ha3bIBalOT TOMOTE€HHBIMHU, KAKHE F€TEPOreHHbIMU?

2. Kakue peakuuu Ha3bIBalOTCS 0OPaTUMBIMH, KaKue HEOOpaTUMbIMU?

3. B kakux ciydasx peakius NpoTeKaeT IpakTHuecku A0 koHna? Kakue HeoOXoauMbl s
3TOr0 yclnoBus?

4. Yro u3yyaeT npeaMer «XUMHUYECKasi KUHETUKa»?

5. UTo Ha3bIBaETCS «CKOPOCTHIO XMUMHUECKON PEeaKInu?»

6. OT KaKkux (paKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOH peakuuu? [lepedncianre ux U KOPOTKO
OXapakTepu3yuTe.

7. Kak popmynupyercs 3aKOH JEHCTBYIOITUX Macc?

8. Uem oTiMyaeTcss 3alUCh KUHETUYECKOIO YPAaBHEHUS U1 TOMOTEHHBIX DPEAKLUl OT
reTepOreHHBIX ?

9. Kako#t ¢u3nyeckuii CMbICT KOHCTAHTBI CKOPOCTHM XMMHYECKOH peakuuu? OT Kakux
(hakTOpOB OHA 3aBUCUT?

10. UeM oOBbsICHAETCS YBEIUUYEHHUE CKOPOCTH PEAKIMH C POCTOM TeMIepaTypbl?

11. Kakum mpaBuIOM ONPENEseTCs 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT TeMiiepaTypsi? UTo
MOKa3bIBAaeT TeMIEePaTyPHbIH KOA(PUIMEHT CKOPOCTH XMMUYECKON peakuun?

12. Kakoe cocTosiHHE Ha3bIBalOT XUMUYECKUM pPaBHOBECHEM?

13. Yrto Ha3bIBaeTCss KOHCTAHTON XMMHUYECKOro paBHoBecHs? OT Kakux (pakTOpoB 3aBUCHUT
KOHCTaHTa paBHOBECHUsI?

14. Kak KOHCTaHTa paBHOBECHS BBIPA)KAETCS YEpPe3 pPABHOBECHBIE KOHILIEHTPAILIUH
pearupyroImux BemecTs?

15. KakoBbl 0COOEHHOCTHM KOHCTaHThl PABHOBECHS Ul TETEPOT€HHBIX XHUMHUYECKUX
MpOECCOB?

16. Kak koHCTaHTa paBHOBECHsI B3aMOCBsI3aHa ¢ U3MeHeHneM >Heprun ['ndoca peakuuun?

17. U3meHuTcs nM COCTOSHHME pAaBHOBECUS ITPU BBEIECHUU B PEAKLHOHHYIO CMECh
karanuzaTopa? Kakoil BEIBOJ cI€AyET CAENAaTh O BIMSHUM KaTalu3aTopa Ha KOHCTAHTY paBHOBECHS?

18. ChopmynupyiiTe paBUIIO IS ONIPENEIICHUST HAITPABIICHUS CMEIICHHUSI PABHOBECHS TIPU
U3MEHEHUH JIaBJICHUS B PEAKLUAX MEXy Ia3000pa3HbIMU BELIECTBAMHU.

19. Kak BimsieT n3MeHeHrne KOHIICHTPAIIMU OJTHOTO M3 BEUIECTB HA CMEIEHIE PAaBHOBECHS B
TOMOT€HHOH cucteMe?

20. KakoBo BiHMSHHME W3MEHEHHs TEMIIEpaTypbl Ha CMEIIEHUS pPaBHOBECHS B
AK30TEPMHUECKUX U SHIOTEPMHUUECKUX PEAKIIMSIX?

21. ChopmynupyiiTe B 00IIeM BHJE NPUHIUIBLI CMEIICHUS paBHOBecus (mpuHIm Jle
[Tarense).



22. Kaxkoe siBlI€eHHE HA3bIBAIOT KaTanu3om?

23. Yto moHUMAaeTCs MoJI KaTaau3aTopoM?

24. B yeM CyTh MOJIOKUTEIBHOTO U OTPUIIATEIILHOTO KaTaiu3a?

25. Kakoe ompeaeneHue MOXHO JaTh WHTHOUTOpY? B dWem 3akimrodaercs aedcTBUE
WHTUOMTOPOB XUMHYECKUX PEaAKITHIi?

OO0pa3zer] TUIIOBOI'O BapuaHTa KOJUIOKBUYMa
«Tema 5. CocTaB 1 CBOICTBA pacTBOPOB»

1. Yro HazpIBaeTCs pacTBOPOM?

2. llpuBenuTe mpuMepbl PacTBOPOB, PAa3IMUYAOLIUXCS IO arperaTHOMy COCTOsSHHUIO. UTO
IIPUHSTO Ha3bIBaTh pacTBOPUTENIEM?

3. Uto Ha3biBaeTcsa KoHIeHTpanueii? Kakue cnocoObl BeIpakeHUs KOHIICHTPAIMH BbI 3HaeTe?

4. Yro nokasplBacT MaccoBas J10Jis1 paCTBOPEHHOT'O BELECTBA?

5. UTo mokaspIBaeT MOJISIpHasi KOHLIEHTPALHs U MOJIIpHAsl KOHIIEHTpAaIHsl SKBUBajeHTa?

6. Kakast KOHIIEHTpaIs Ha3bIBACTCS «MOJISUIBHOCTBIO PACTBOPa» U YTO OHA MOKA3bIBACT?

7. Yrto Ha3bIBaETCS TEMIIEPATypPOl KUIIEHUSI, TEMIIEpaTypOoil 3aMmep3aHusi?

8. Kak onpenenuts TeMiiepaTypy KUIEeHUs (3aMep3anns) pacTBopa? 3anumuTe GopMyIry is
oTpezieNieHus TOHMKEHUS TEMIIepaTypbl 3aMep3aHusl U MOBBILIEHUS TeMIepaTypsl kunenus. OT yero
OyayT 3aBuceTh K03()(PUIIMEHTHI MPOMTOPIIHOHATIEHOCTH B STHUX BBIPAKEHUSIX ?

9. Kakue npoiiecchbl MOTYYHIN Ha3BaHUS «A0YUTMOCKOIHSY, «KPUOCKOTHSI»?

10. Yro noHMMaeTCs MO IEKTPOTUTHUSCKOHN TUCCOMANAEH BEIIECTB B pacTBOpax?

11. Kakue akTopsl CIOCOOCTBYIOT SJICKTPOIUTHUECKON TUCCOLMAIMU BEIIECTB B
pactBopax?

12. N3noxute OCHOBHOE MOJIOKEHHE TEOPUH IIIEKTPOTUTHUECKON AUCCOIHAIINH.

13. Kakue BemecTBa OTHOCATCS K JIEKTPOIUTAM M HEAJIEKTPpOIuTam?

14. Yro BeIpakaeT CTENEHb SJIEKTPOIUTUYECKOMN TUCConUam?

15. Yrto BBIpakaeT KOHCTAHTa JJICKTPOIHTHYECKON auccormanmu? Kakyro wHpOpMmammio
MO>KHO MOJYYHUTh U3 €€ 3HAYCHUS?

16. Kak cBsizaHa CTENEHb DJIEKTPOJUTHYECKOW AMCCOLIUAIMH CIIa00Tr0 SJIEKTPOIIUTA C €ro
KOHIIeHTpauueil B pactBope? ChopMynupyiTe «3akoH paz0oaBIeHU».

17. Kakue ¢akTopsl BIUSIOT HA CTENIEHB MIEKTPOITUTHIECKOM AUCCOIUan?

18. Kakue 371eKTposIUThI OJBEPratoTCsl CTYNEHYaTol TMCCOIMAliy B pacTBOpax?

19. [Touemy HEKOTOPBIE TUAPOKCHUIBI MTOTYUIIIN Ha3BaHHE aM(POTEPHBIX?

OO6pa3zer] TUIIOBOT'O BapuaHTa KOJJIOKBUYMa
«Tema 6. Bognsie cuctemsl. Bomopoansriii mokazarens (pH). ['maponms comnei»

. Uemy paBHO HOHHOE Ipou3BeieHne BoJ bl ipu t = 20 °C?

. Bomopoansrii mokazarens (pH). Uto moka3biBaeT, Kak onpeaesieTcs.
. Bunel cpent BOIHBIX pacTBOPOB.

. UHuKaTopsl.

. BydepHbie pacTBOpBHI.

. 'mpponus coneld. Tumel coneil MO OTHOIIEHHIO K THAPOIIH3Y.

. Crenenb ruziponmnsa. UYTo nokasbpIBaeT, OT YETO 3aBUCUT?

. CriocoOblI 1oiaBiIeHUs TUIPOIHU3A.

CONO OIS WN K~

OO0pa3zer] THIIOBOTO BapuaHTa KOJJIOKBUYMa
«Tema 7. lucniepcHble cucteMbl. OCHOBHBIE TIOJO0KEHUS»

. [laiiTe onpenenenne TUCIEPCHBIM CUCTEMAM.

. UTo Takoe AMCTIepCUOHHAs Cpea, TucnepcHas (asza, CTeneHb TUCIEPCHOCTH?

. Kakue cucremsl Ha3bIBatoTcs KosutonaHbIMU? [IpuBeanTe mpumepsl.

. [IpuBenuTe KIaccuPUKAIUIO UCTIEPCHBIX CUCTEM TI0 arperaTHOMY COCTOSIHUIO (a3,
. Kakue cBoiicTBa BOJIBI IEIAIOT €€ YHHBEPCATBHBIM PACTBOPHUTEIICM?

g b W —



6. OnmuImuTe ONTUYECKHE U KMHETHYECKHE CBOMCTBA KOJUIOWAHBIX PaCTBOPOB.

OO6pa3ern TUIIOBOTO BapuaHTa KOJUIOKBIYMa

Tema 8. «OKUCANTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI»
«Tema 9. DIEKTPOXUMUYECKUE CHCTEMBI»

1. [JaiiTe onpeneneHue CiaeayrOUM IOHATUAM: CTENIEHb OKUCIIEHUS, POLIECC OKUCIEHUS U
IPOIIECC BOCCTAHOBJIEHUS; OKHCIUTEIb U BOCCTAHOBUTEIIb.

2. IlpuBeauTe KIacCUPHUKAIMIO OKUCIUTEIEHO-BOCCTAHOBUTENIBHBIX PEaKIHii?

3. Kak u3MEeHSI0TCS OKHUCIMTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA IPOCTHIX BELIECTB B
3aBUCUMOCTH OT IIOJIOKEHMSI COOTBETCTBYIOLIMX 3JIEMEHTOB B mnepuoauyeckoil cucreme JI.U.
Menneneesa? [IpuBenure npuMepbl TUTMYHBIX OKUCIUTENEH U BOCCTAHOBUTEIICH.

4. TaiiTe onpeaeneHus MOHATUAM: IPOBOJHUK 3JIEKTPHUECTBA, HIIEKTPOJ.

5. Uro Ha3pIBaeTCs CTAHJIAPTHBIM 3JEKTPOJHBIM NOTeHUuanoM Metamia? Kak B psany
CTaHJAPTHBIX JIEKTPOJHBIX TOTEHIHAJIOB OLIEHUTh BOCCTAHOBUTEIbHYIO CIIOCOOHOCTh MeTalia?

6. Uto Takoe ABOIHOM 3nekTpuueckuii crnoit? Korga on Boznukaer? Yem xapakrepusyercs?

7. YTO Ha3bIBaeTCs rajIbBAaHUYECKUM 3JIEMEHTOM.

8. YcTpoiicTBO ralbBaHUYECKOTO AJIEMEHTa. AHOJA M KaToJl B TaJlbBAHMUECKOM JJIEMEHTE.
Kakue npoueccsl Ha HUX IPOTEKarOT?

9. DneKTpoJHBIE MPOLIECCH TPH pabOTe raTbBAHMUECKUX IIEMEHTOB.

10. YpaBuenue Hepucra.

12. DnexTponBWXKyIias CWia DJIEKTPOXMMHYECKOTO IpOLecca: KaK OmNpeAessercs B
CTaHJAPTHBIX U UHBIX YCIOBHUAX, CBA3b 3./1.C. U MOJE3HON pabOTHI dJIeMeHTa?

11. Xumnueckue uctounuku toka (XWUT): nepBuyHble, BTOPUUHBIE.

12. Buapl rabBaHUYECKHX 3JIEMEHTOB.

13. Busl akKyMyJIITOpOB.

O0pasern TUIIOBOrO BapuaHTa KOJUIOKBUYMa
«Tema 10. Koppo3sust MeTamioB. DIeKTPOIH3»

. Uto HazpIBaeTcs Koppo3uen?
. Knaccugukanus Koppo3MOHHBIX ITPOLECCOB MO YCIOBUSAM MPOTEKAHUS.
. Kimaccugukanus Koppo3nOHHBIX MPOLIECCOB 10 XapaKTepy MOPaKEHUSI.
. Xumnueckas kopposus. [Tokaxkute Ha mpumepe.
. DnexTpoxummuueckast Kopposus. [Tokaxure MexaHu3M 3JIEKTPOXUMHUUECKON KOPPO3HH.
. Kopposus o aeiictBueM O1yKIar0IIHX TOKOB.
. KoHTakTHas koppo3us.
. @aKTOpBI, BAUAIOIINE Ha CKOPOCTh pa3pylLIeHUs MeTajlia.
. MeTop1 60ppOBI C KOPPO3MOHHBIMU Pa3pyIICHUSIMH.
0. 3amuTHBIE TOKPBITUS: BUJIbI, METO/IbI HAHECEHUS, IPUMEHEHHE.
11. DnexTpoxuMHUEcKas 3aluTa: BUJIBI 1 MEXaHU3MBbI ICHCTBHUS.
12. Yro Takoe snektponu3? CymHOCTb 3JEKTposn3a’?
13. [aiiTe onpeeneHne MOHITHIM: KaTOJl, aHO, KaTOIHBIN MPOIIecC, aHOTHBIN MTPOIIECC.
14. YcTpoicTBO 3€KTPOIU3EPA.
15. Dnektponus pacmiaBoB. CyIHOCTh MpoLiecca 3JIEKTPOJIN3a PACIIaBOB.
16. OcoOGeHHOCTD AIIEKTPOJIN3a PACTBOPOB JIEKTPOIUTOB.
17. KakoBa mnocnenoBaTelbHOCTh BOCCTAHOBUTENBbHBIX IPOIIECCOB Ha Karojae IMpH
AIIEKTPOJIU3€E BOJHBIX PACTBOPOB AJIEKTPOJIUTOB?
18. KakoBbI 3aKOHOMEPHOCTH aHOJHBIX IPOIIECCOB TPHU DIIEKTPOJIM3E BOIHBIX PACTBOPOB
IIEKTPOJINTOB?
19. DitekTpoNIN3 ¢ PACTBOPHUMBIM aHOIOM?
20. 3akonslr Dapases.
21. UTo moKa3bpIBaeT BBIXO]I IO TOKY?
22. I'ie npuMeHsieTcs 3IeKTpoIn3?
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3.2 TunoBbie KOHTPOJIbHBIE 32JaHMS JJISl PellleHUs] PA3HOYPOBHEBBIX 3a/1a4
KoHTponbHBIE BapHaHTBl 3aJaHUN  BBUIOKEHBI B AJIGKTPOHHOW  HMH(POPMALMOHHO-
obpazoarenbHoli cpene Mpl VIIC, noctymHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Huxke IMPUBCACH 06pa3eu TUIIOBBIX BAPHUAHTOB 3aI[aHI/II7I AJI pCHICHUA Pa3HOYPOBHEBLIX 3a1a4.

OO0paser 3a1aHui 7151 peHICHNS pa3HOYPOBHEBBIX 3a7a4
«Tema 1. OcHOBHEBIE 3aKOHBI U ITOHITHS XUMUN)

1. Kakoe konmuecTBo BemiectBa coaepkutcs B 10 r oprodocdara natpus? Otset: 0,07 MOIIb.
2. Onpenenute S5KBUBAICHTHBIC MACChl KUCIIOT B CIICAYIONIMX PEaKIUIX:

a) Mg(OH)2 + 2H3PO3 — Mg(H2P03)2 + 2H:0;
0) Al(OH)3 + 3H2S04 — Al(HSO4)3 + 3H20.

Otser: a) 98 r/moub; 0) 98 r/mMoIIb.

3. OmuH okcua Maprasia coaepxkut 22,56% xucnopona, a apyroit — 50,50%. Berauciure
SKBUBAJICHTHI MapraHIla B 3TUX OKCUIAX U COCTABbTE UX (POPMYJIBI.

OrtBer: niepBeIii — 27,5 r/mMoib, MNO; BTopoi — 7,84 r/momns, Mn20Oy.

4, Tlpu 17 OC u naBneHuu 1,04-10° ITa macca 0,624 aM° rasa paBHa 1,56 r. Onpenenure
MOJISIPHYIO MaccCy rasa.

OrtBert: 58 1/MOJIb.

OO6pasern 3a1aHuil A5 pelIeHUs] pa3HOYPOBHEBBIX 3a7a4
«Tema 2. KBanToBO-MeXaHUUYECKasi MOJIETb CTpOeHUsI atoMa. [lepronnueckue cBoiicTBa
3JIEMEHTOBY
«Jlabopatopnas padora Ne 4. Xumudeckas cBsi3b. [ 'eomerpuueckast popma MOJIEKYI»

1. OxapakTepu30BaTh MEMEHT C MOPSIAKOBBIM HOMEpOM 39 10 MmaHy:

- PacIONIOKEHHE DIIEMEHTA B TIEPUOJMUECKON CUCTEME;

- CTPOEHUE €T0 aToMa,

- DJIEKTpOHHAs (hopmyIia;

- DJIEKTPOHHOE CEMEICTBO aToMa;

- BAJICHTHBIC 3JICKTPOHBI;

- OMHCaTh BaJICHTHBIE IIEKTPOHBI HAOOPOM M3 YETHIPEX KBAHTOBBIX YUCEIL.

Otser: - IlIB, 5;
-p=39;n=50; e =39;
- 1522522p%3s23p%4523d1%45%4p85s24d*;
- d — cemeiicTBO;
- 55240*;
-5s2n=5;1=0;m =0; ms=-1/2, 1/2;
Adn=4;1=2;m=-2; ms= 1/2.
2. HammcaTp 37eKTpoHHBIE (DOPMYJIBI aTOMa CelieHa B CIACAYIOIUX coeauHeHusx: HoSe,
Na2SeOs.
Otser: H2Se, Se? 1522522p®3s2sp®4s23d194pb;
Na2SeOs, Se*® 1s22s22p83s2sp®3d1;
3. OmnpenenuTh THI THOPUAM3AIMU IEHTPAJIBHOTO atomMa B Mosekyne SiHs u ykasath ee
TeOMETPHUECKYIO (hopMy.
OTBeT: THIT THOPU/IN3AINS aTOMa KPEMHHZ SP°, TeoMeTpHUecKast popMyIia — TETPadp.
4. HapucoBatb cTpykTypHO-Tpaduueckyto popmyny KsPO3z u ykazarh kakue XHUMHUYECKHE
CBSI3M 00PA3yIOT JaHHOE COCMHEHHE U YKa3aTh YHCIIO G- U T-CBS3EH.
OtBet: K-O nonnas; P-O koBanenTHas nonspHas; ¢ = 6, 1 = 0.



OO6pa3er 3a1aHuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a71a4
«Tema 3. DHepreTrKa XUMHUYECKUX MIPEBPALLICHHUI

Jlaro ypaBHeHUE peakiuu (CM. HOMep BapuaHTa B Taou. 1).

Tabnuua 1
JlaHHbBIE 110 BapuaHTam
Bapuant VYpaBuenue peakuun aA + bB =cC + dD Ma, T VB, 1
1 CO(r) + 3H2(r) = CHa(r) + H20(T) 11,2

0
1. Beruncnure U3MEHCHHUE SHTAIBIINU pcakuuu Apr. H OIIPCACIUTC, ABJISACTCSA JIM JaHHAA
pPE€aKnus 3K30- UJIU BHﬂOTepMquCKOﬁ. 3anummure TEPMOXUMHUYCCKOE YPABHECHUC PCAKIIUH.

0
Otser: AH xp. =—206,1 x/Ix. Peakuust 5x30TepMuY€eCKast.

CO(r) + 3H2(r) = CHa(T) + H20(T) + 206,1 xJx.

2. Beruuciure, Kakoe KOJIHYECTBO TEIUIOTHI Q BBIIEISICTCS WJIHM TIOTJIONIACTCS B XOJC
XUMHUYECKON peakIMu Ui 3aJJaHHOW Macchl m Win o0beMa V OAHOTO U3 BCTYMUBIIUX B PEAKIUIO
BEIIECTB (BHIOMPAETE CAMOCTOSITENIHHO).

Otsert: 34,35 x/Ix.

3. Ilo Buny ypaBHEHUs peakiWd, HE TpUOeras K pacdyeram, ONMpPEIeINTe 3HAK W3MECHCHUS

0
OHTPOIINH pCAKIINH Asxp. . BLI‘II/ICJ'II/IB, HU3MCHCHUC DHTPOIINU PCAKIUU B CTAHAAPTHBIX YCJIOBUAX,

0
00BSCHUTE 3HAK ASXP. .

OtseT: B peakuu MpUCYTCTBYIOT TOJIBKO r8.3006p33HLIC BCIICCTBA. X kommuyecTtBO B
HCXOAHBIX BCHICCTBAX 4 MOJIA, B IPOAYKTax pCakKnuu 2 MOJIA, T.C. HACT CTPEMIICHHUC K MOPAAKY

AS. <0; AS.  =-214 /K

4. Omnpenenute, Kakol U3 (akTOpOB, SHTAIBIMMHBIA WIM SHTPONHUMHBIN, CIIOCOOCTBYET
CaMOIIPOU3BOJIBHOMY TEYEHHIO PEaKILIUU.
OTBeT: caMONpOM3BOJILHOMY TEUEHHUIO PEaKIUU CHOCOOCTBYET HHTAJIBIUNUHBIA (akTop

AH, <0.

. 0
5. Boruncnute sHepruto ['mb0ca mpsMoil peakiud B CTaHAAPTHBIX YCIOBUAX Apr. "
olpesieNuTe, B KakoM HarpasieHuH mpu 298 K (mpsimoM miin o6paTtHOM) OyJeT mpoTeKaTh peaKiys.
0
Ortger: Apr. = —142,3 JIx, peakuuss CaMOIpPOU3BOJIBHO IPOTEKAET B MPSIMOM

HAarpaBJICHUH.
6. Ompeznenure TeMIeparypy, Ipu KOTOPOU peakiys HaxoAuTCs B paBHOBECUH (T pagi.).-
OtBeT: Tpasn. = 963 K.

7. Paccunraiite A G§3 npH 71 = Tpaes — 100; T2 = Tpaes + 100.
Otser: [Ipn 71 = 863 K, AG(T) =-21,5 x/Ix, peakuysi IpOTEKAET B IPSIMOM HaIlPaBJICHUU.

ITpu 72 = 1063 K, AG;) = 21,5 kI, peakuus npoTekaeT B 0OpaTHOM HaIPaBICHUU.

OO6pasern 3a1aHuit 475 peUIeHNs] pa3HOYPOBHEBBIX 3a7a4
«Tema 4. XuMuueckasi KHHETUKA U PAaBHOBECHE)

Peaknus mexny BemectBaMu A U B BwIpaxaercs ypaBHenuem 2A + B = D. HauanbHble
KOHIEHTpauuu cocTaBisitoT: Ca = 5 monp/n, Cs = 3,5 monw/n. Koncranra ckopoctu pasna 0,4
MOJIb/JI*C. BBIUMCINTE CKOPOCTh pEeakUMM B HAYaJIbHBIK MOMEHT M B TOT MOMEHT, KOIJa B
peakIMoHHOM cMecu octaHeTcs 60% BemecTBa A.

OtgerT: Vo = 35 Monb/a-c; V = 3,2 MOTIB/TC



2. IIpu 323 K Hekoropas peakiusa 3akaHuuBaercs 3a 30 c. Onpenenure, KaKk U3MEHHUTCS
CKOpOCTh peakUuu M Bpems ee mporekanus npu 283 K, ecnu temmepaTypHbId KOA(PQHHUIIMEHT
CKOpPOCTH pEaKIMU paBeH 2.

OTBeT: CKOPOCTh peakluu YMEHbIIUTCS B 16 pa3, Bpemst nporekanust coctaBuT 480 c.

3. Peakmnus mpotekaer mo ypaBHennio A + B < D + F. Omnpenenute paBHOBECHbIE
KOHLEHTPAllU pEearupyrolmux BEIIECTB, €CIM MCXOAHbIE KOHLIEHTpauuu BeuiectB A u B
COOTBETCTBEHHO paBHbI 2 U 1,2 MO/, a KOHCTaHTa paBHOBecus peakiuu K = 1.

Otser: [D] = [F] = 0,75 mons/1; [A] = 1,25 mons/m; [B] = 0,45 mosb/m.

4. B KaKyro CTOPOHY CMECTUTCSI PAaBHOBECHE B CCTEME

CHa(r) + 2C12(r) = CCla(r) + 2H2(T),
€CIIM: a) YMEHBIIIUTH JIaBjIcHUE; 0) MOBLICUTH KoHIeHTparuto Clo?
OTBeT: a) paBHOBECHE COXPAHUTCS; 0) B IPSIMOM HArmpaBJICHUH (BIIPABO).

OO6pasern 3a1aHuil 715 pelIeHs] pa3HOYPOBHEBBIX 3a7a4
«Tema 5. CocTaB 1 CBOICTBA pacTBOPOB»
«Tema 6. Bogusie cuctemsl. Bogopoansiii mokazatens (pH). I'naponus comneii»

1. CocraBbTe MOJEKYISPHBIC W HOHHBIC YPAaBHEHHS pPEAKIMH, MPOTCKAIOMINX MEXKIY
BEIIIECTBAMH:
a) NHsOH u H2SOyq;
6) CuS + 2HNOs3,
Ortger: a) 2NH4OH + H2SO4 — (NH4)2SO04 + 2H20
2NH4OH + 2H* + S04~ — 2NH4" + SO+ + 2H.0
2NH4OH + 2H* — 2NH4" + 2H,0
6) CuS + 2HNO3z — Cu(NOz)2 + H2S
CuS| + 2H* + 2NO3™ — Cu?* + 2NO3™ + HzS1
CuS| +2H* — Cu?" + HzS?1
2. CocraBbTe MOJIEKYISIPHOC YPaBHEHHE PCAKIUHM, KOTOPOE BBIPAKACTCS HOHHBIM
ypaBHEHUEM:
2Fe® + 3H.S = FeyS3 + 6H*
Ortset: 2FeCls + 3H2S = FeSs + 6HCI.
3. Hanumure ypaBaenus ruaposusa coseir Zn(NO3)2, CH3COOK. Ykaxwure pH pactBopa.
Ortser: a) ZN(NO3z)2 + H20 «> ZnOHNO3 + HNO3
Zn** + 2NOz + H20 <> ZnOH* + NOs + H* + NOs~
Zn*" + Hy0 <> ZnOH* + H*, cpena kucnas, pH < 7.
0) CH3COOK + H20 «» CH3sCOOH + KOH
CH3COO™ + K* + H20 «» CH3COOH + K* + OH~
CH3COO™ + H20 «» CH3COOH + OH", cpena menounast, pH >7.

4. Cxombko rpammoB Nap;SO4 moTpebyercs s IpUroToByIeHus 5 1vM° 8 %-Horo pacTBopa (p =
1,075 r/em®)?

Otsert: 430 1.

5. YeMy paBHaA MOJISIpHAsE KOHIIEHTpAIMsI HOHOB BOJIOPOJIa B paCTBOPE a30THOW KHCIOTHI pH,
KOTOPOI'O COCTaBIsET 4.

Otser: C = 107* Mo/,

6. B 100 cm® Bomsl comepxurcs 45,7 T caxapossl (Ci12H22011). Omnpenenurte Temmeparypy
KPHUCTaJLUTU3AI[MH PAcTBOPA.

Otset: —2,5 °C.

OO6pazern 3a1aHui 715 pelIeHUs] pa3HOYPOBHEBBIX 3a7au
«Tema 8. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MTPOLECCHI»
«Tema 9. DIEKTPOXUMHUYECKHIE CHCTEMBD»

«Tema 10. Koppo3ust MmeTanioB. DIeKTpOIu3»

1. Ucnonb3ys MeTOA MOTypeakiuii, ypaBHITh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH:



KMnO4 + HCI — KCI + MnCl; + Cl> + H20;

P + HIO3 + H20 — H3PO4 + HI.

Otser: a) 2KMnO4 + 16HCI — 2KCI + 2MnCl; + 5Cl> + 8H,0;
0) 6P +5H103 + 9H>0O — 6H3PO4 + 5HI.

2. CocTaBUTh ypaBHEHHUs NOJYpPEaKIMH M yKa3aTb KAaKOW TMPOIECC OKHCICHHUS WIH
BOCCTaHOBJICHUS IIPOTEKACT IPU CIACAYIOIIUX IIPEBPALLECHUAX

H2S — SO7; CrOs# — Cr*2,
Ortger: a) HzS + 4H20 — 88 = SO%™ + 10H* (mpotiecc okucieHus);

6) CrO4% + 4H,0 — Cr*® + SOH™ (mpomecc BOCCTAHOBJIEHHMS).

3. Moryr 1M UOpPOHUCXOANUTH OKHCIMTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIMH  MEXKIY
BemecrBamu: a) AsHs u HCIO; 6) Na,Cr.07u H3POs; 8) HPO2 u HoTe? [Touemy?

OTtBeT: a) MOXKeT; 0) MOXKET; B) MOJKET.

4. CocTaBHTh CXEMY IraJIbBAHUYCCKOT'O 2JICMCHTA, HAIIMCATh YPABHCHU, JIC)KAIIUEC B OCHOBC
€ro pa6OTBI, BBIYUCINUTD BI[C, €CJIM raJbBaHUYECKUH 2JIEMEHT COCTOUT U3 KOOAJIBTOBOM U ILIUHKOBOM

IUTACTHH, ONYIIEHHBIX B PACTBOPHI UX couiel ¢ Konuenrpauusmu C co?t = C, .. =0,01 moms/m.
Otset: CxeMa rampBaHmdeckoro snementa (—) Zn%zZn?*||Co?*|Co® (+).
VpaBHEHHs, IPOTEKAIONINE Ha 3JEKTPOIaX U 00IIee TOKOPOBOISIIEE yPaBHEHHE!
anoonwiii npoyecc  (-):  Zn°—2& =Zn?*,
kamoonwiii npoyecc (+): Co?* +2€ = Cao°
cymmapHoe ypasHenue: Zn° + Co?* = Zn?* + Co°.

E(BJIC) = Qrarona — Panona = —0,336 — (—0,822) = 0,486 B, 31eKkTpo/iHbIEC TOTSHIIMAIBI (
pacCUnTHIBAIOTCS 110 ypaBHEHMIO HepHerTa:

— 0,277+ 29°

-lg0,01=-0,336 B;

(pCoz*/Co

=-0,763+ 0,059

-lg0,01=-0,822 B.

(PZnZ"/Zn

5. HanucaTh ypaBHEHHsI, TPOTEKAIOIIKE MPH KOPPO3UH HUKEISI BO BIIAYKHOM BO3yXeE.
OtseT: anoousiii npoyecc:  Ni®—2& = Ni?";

kamoonwitl npoyecc: 2H>O + O2 +4€ =40H".
Cymmapnoe ypasrenne: 2Ni° + 2H,0 + O, = 2Ni(OH)z;

6. CocTaBUTh ypaBHEHHUs IPOIIECCOB, MPOTEKAIONINX MPHU IIIEKTPOIU3E BOIHBIX PACTBOPOB
K2SO4 ¢ MHEPTHBIMHU JIEKTPOIAMHU.

OtBeT: K;SO,[0 2K +S0;7 .

kamoo(-): K*, H,0;
2H,0+28 - H3 +20H";
2K"+20H™ — 2KOH
anoo (+): S0Z%, H,0;
2H,0 - 48 — 0% +4H™;
4H"+2S05" — 2H,S0..



CymmapHble ypaBHEHHUS:

4K* +2S0; + 6H,0 —2wors s oH9 + 09 + 4K +40H™ +4H" +2S05;
2K,SO, +6H,0 —2meers s 2H5 + 05 + 4KOH + 2H,S0y;

6H,0 —=22 5 2H3 + 03 +40H +4H";

2H,0 2t s 2H35 + 05.

7. Tlpu snextponuse BogHoro pacteopa CUCl, Ha aHozme BeLemmIock 560 cM® rasa (H. y.).
Haiitn maccy Menu, BelIEIUBILIEHCS HA KaTOJIE.

Otser: 1,6 T.

3.3 TunoBble 3a1aHus /151 BHIIOJIHEHUS JIA00PAaTOPHO pa0doThl U NIPUMEPHBI NepeYeHb
BOIMPOCOB /IS €€ 3aIHUThI
KouTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpeae Upl YIIC, noctymHo# o0ydaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Ornucanus 1adopaToOpHBIX pabOT MPUBEIEHBI B METOIMYECKUX YKa3aHUAX (cM. 1. 6.1.2.2).
3ammra 1a00paTOPHBIX PadOT 3aKITOYACTCS B BBIOJHEHWH M MOCIEAYOMEM O(opMIIeHUN
OTYETOB 10 JIA0OPAaTOPHBIM paboTaM, Ciaelysl METOAUYECKUM YKA3aHUSIM K HUM.
TpeboBanwust K 0QOPMIICHUIO OTYETA
Otuer no nabopaTopHOil paboTe ohopMiseTcs] B OTACTBHBIX TETPasiX (sl J1abopaTOPHBIX
paboT), KOTOPBIN JOJIKEH COJIEPKATh:
- Ha3BaHue paboTHI;
- 1IeJTh paboTHI;
- IpUOOPHI U PEAKTUBHI;
- Ha3BaHKE OTIBITOB;
- HaOJIIOICHUS, TTOSICHEHUS K HUM (T HaJIO0);
- pacueTHbIe (HOPMYITBI C BBOJUMBIMH B HUX BEJIMYUHAMH (TI€ HA/IO0);
- IOCTpOeHHE TrpauuecKux 3aBUucuMocTel (Tae HaIo);
- YPABHEHUS PEAKIIHI:
- st MOP (noHHO-0OMEHHBIE PeakIui), ypaBHEHHUS B MOJIEKYJIIPHOM U HOHHOM BUJIE;
- st OBP (OKHCITUTETPHO-BOCCTAHOBUTEIIBHBIC PEAKIIHI ), YPABHCHHUS B MOJICKYJISIPHOM BUIE
¥ MIOHHO-2JICKTPOHHBIN OallaHC K HEMY;
- JUTSI TIPOIIECCOB DJIEKTPOIN3a U AIIEKTPOXUMUIECKON KOPPO3WH, YPaBHEHHS, TIPOTEKAOIIHE
Ha JIEKTPOJIaX, C TMOCIEAYIONIMM CYMMapHbIM YaBHEHUEM K HUM U JIp.
- CBOJIHAsA UTOTOBast TabmuIa (T1e HAO);
- BBIBOJ, B KOTOPOM JIOJDKHBI OBITH OTPa’KE€HBI PE3YNIbTAaThl U3MEPEHUM, OMINOKU, 00BICHEHHE
MOJIyYE€HHBIM pe3yJibTaTaM U HaOIr0AaeMbIM 3 dexTam.
OTtuer cmaeTcs Ha MPOBEPKY IMPErnoaBaTellio, €CIU MOCcie MPOBEPKH UMEIOTCS 3aMEeUaHUs UX
HEOO0XO0/IMMO HCIIPABHUTH, pad0OTa CUNTAETCS 3aUIUIEHHON TOJIBKO B CIIydae OTCYTCTBHS 3aMeUaHMM
K OTUYETY I10 HEH.

OOpa3zer 3a1aHui U1 BBITTOJIHEHHS 1a00paTOPHBIX padOT M MPUMEPHBIH MepedeHb BOIPOCOB IS
UX 3aIUTHI
«Jlabopatopnas pa6ora Ne 1. [TonydeHnue u u3yueHue CBOMCTB OKCUOB, THIPOKCHIOB U COJIEii»

L{enb paboTsl. [TomyueHne OKCHIOB, KUCIOT, OCHOBAHHM U COJIEH M H3y4eHUE UX XUMHUECKUX
CBOICTB, TEHETUYECKOM CBSI3U MEXIY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHHUM.

KOHTpOJIBHBIe BOIIPOCHI

1. Kakue kmacchl COETMHEHUI OTHOCSATCS K OCHOBHBIM HEOPTaHUYECKUM?

2. UTto noHMMaeTcs noj OKCUAOM, KaK OKCH/JIbI IETISITCS MO COCTaBy U CBOMCTBAM.

3. Kakue coenunenus Ha3piBatoTCsa kuciotamu? Knaccudukaiys KUCIOT MO OCHOBHOCTH U
COCTaBy KMCJIOTHOIO ocTaTka. [Ipumepsi.



4. laitTe onpenenenne ocHoBaHusaM. Kiaccudukanus oCHOBaHHIA IO PaCTBOPUMOCTH B BOJIE.
IIpumepsl.

5. Kakue coequnenns Ha3biBatoTCs coyisiMu? Kak 1enarcsi cojii mo CBOEMY COCTaBy?

6. YcioBust 00pa3zoBaHus CPEAHUX, KUCIIBIX, OCHOBHBIX coJieil. [Ipumepsl.

7. B deM 3aKkiitoyaeTcsl TeHETHUYECKasl CBSA3b MEXKAY OCHOBHBIMU KJIACCAMHM OPTaHHMUYECKHX
coenuHenuit. [loka3zare Ha mpumepax.

9KCH€pI/IMCHTaJ'IBHaH qacCTb

[Tpubopsl u peaxtuBbl. IIpoOupku co MmMTATHBOM, NPOOKa C Ta300TBOJHOW TpPYOKOM.
Kpucrammuueckuii okcua Maraus. PactBopsr: 2 H xjopu kobansta (1l); 2 v cynsdat xpoma (111); 2
H comsHas kucimora HCI, 2 u rumpokcua natpust NaOH; 2 u rugpokcua kamuss KOH; 10-%
TUAPOKCU aMMOHUS;, HUTpaT cepedpa (l); kapOoHAT KambIus; TUAPOKCU] KATbIUs; CYIb(paT MEAH
(I1). Uuaukarop dhenondrancun. Boma mucTriummpoBaHHast.

Omnpit 1. M3ydyeHne B3auMOEHCTBIS OCHOBHOTO OKCHJIA C BOAOM

1. HeGonpmroe komuvyecTBo okcuaa Maraus MgO B36onTaTe B IpoOUpKe ¢ BOJOM.

2. JloGaButh pactBop (denondranenna. IIponabmromaTe 3a W3MEHEHHEM OKpACKU
UHNKATOpA.

3. Hanucarb ypaBHeHue peakuu. OObsICHUTh U3MEHEHUE OKPACKU MHJIMKATOPA.

Omnpit 2. [Tonyuenue rugpokcuI0B KoOanbTa U Xpoma

1. B onny mpobupky Hanmuth 5-10 kamens 2 H pactBopa xjaopuaa kobdansra CoCly, B apyryro
CTOJILKO e 2 H pacTBopa cyibdara xpoma Cra(SO4)s.

2. B obe mpoOupku n006aBUTH paBHOE KoiumdecTBO pactBopa menourn KOH wmm NaOH.
VYka3aTh IIBET OCAJIKOB.

3. Ocanku octaBuTh AJis onbiTa 3. Hanucars ypaBHEHUS peakIUid.

OmnmiT 3. I/I3yquI/Ie CBOMCTB OCHOBHOT'O M aM(bOTepHOI‘O OKCHJ0B

1. I[losnydeHHbIe B onbITE 2 OCAJIKU PA3JeIUTh Ha 2 YacTH.

2. K onHoO# M3 HMX A00aBUTH PacTBOP COJISHOM KHCIIOTHI, K APYrod — M30BITOK pacTBOpa
menour KOH um NaOH. BrisicHUTB, B KaKuX CITydasix OCaJKd PaCTBOPHIIUCH.

3. Hanucatp ypaBHeHus peakuuil. OObSICHUTH, MOYEMY OJMH M3 THAPOKCHUIOB BCTYNHI B
PeakLuIo ¢ KUCIO0TOM U ocHOBaHHEM. OnpeieNinTh, KaKOH XapakTep HOCUT 3TOT IT'MJIPOKCH/I.

Omzit 4. I/IsyquI/Ie B3aHMOJEHCTBHUS KUCIIOTHI C COJIBIO

1. K pactBopy Hutpara cepedpa AgNO3 m00aBUTH PAcTBOp COJSIHOW KHCIOTHL. YTO
HabmoaeTcs?
2. HamucaTth ypaBHEHHE peaKkiuy.

Ompit 5. I/I3yquI/Ie B3aHMOJEHCTBUA KUCIOTHI CO IIEI0YbI0

1. B npoOupky HamuTh 1 M1 2 H pacTBOpa ruApoKcuaa HaTpus U 1-2 karum ¢eHondranenHa
U MPpUOABUTH 110 KAIUIIM 2 H pacTBOP COJISTHOM KUCIIOTHI 1O MCUE3HOBEHHSI MAJIMHOBOM OKPAacKH.

2. HanucaThs ypaBHEHHE pEaKIUU.

3. OOBsICHUTH UCUE3HOBEHHE OKPACKU MHIMKaTopa. Kak Ha3bIBaeTCs JaHHAs peakuus?

Omnert 6. [Tomyyenue kuciaou conu

1. B mpoOupKy, CHa0KEHHYIO Ta300TBOIHOM TpyOKOii, momecTuTh kapooHat kanbiius CaCOs
Y HAJIUTh 2 H PaCTBOP COJISTHOW KUCIIOTHI.

2. BeyienuBimiics Ta3 mpoIycTHTh yepe3 2-3 M pactBopa ruapokcua kansius Ca(OH)z,
MTOMEIICHHOTO B JIPYTYIO MPOOHPKY.

3. Yro nabmonaercs? [Touemy oOpa3oBaBiIMiics BHaYaje 0Ca 0K CO BpeMEHEM pacTBOpUIICS?

4. HanucaTth ypaBHEHHMs BCEX MPOTEKAIOIIMX peakIHi. YKa3aTh, TP KAKOM COOTHOUIEHUH
pearupyroumx BEIECTB BO3MOKHO MOTY4EHHE KHCIOU COJIN.

Omnpit 7. [lonydyeHrne oCHOBHOI conu



1. K 2 u pactBopy cynbdara menu CuSO4 no xaruisam npudasuth 10%- i pacTBOp rUApOKCUAA
ammonust NH4OH 1o oOpa3oBanus ocajika OCHOBHON COJM. YKa3aTh LIBET OCAJIKA.

2. Hamwmcate ypaBHEHHE peakIuU. YKa3aTb, NMPU KAKOM COOTHOIICHUU PEArupyronmx
BEIIIECTB BO3MOXKHO JJAaHHOE XUMHUYECKOE B3aUMOJICHCTBHE.

OOpa3erl 3aIaHH# IS BBITOJHEHHS Ja00paTOPHBIX pabOT ¥ IPUMEPHBIH MTEPEYCHb BOIPOCOB IS
WX 3aIUTHI
«Jlaboparopras pabota Ne 2. OnpeneneHne MOJIIPHOW MacChl SKBUBAJICHTA MarHUsI METOJIOM
BBITECHEHHUS BOJIOPOJIa»
Onucanue naboparopHoi padotsr m. 6.1.2.2, C. 11-13.

O6paszer 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX padOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
WX 3aIUTHI
«JIaboparopnas padota Ne 3. DeKTpoHHAs CTPYKTypa aTOMOBY»

[lepeueHs paccMaTpUBaeMbIX BOIIPOCOB

1. IlonsTHE O AIEMEHTAPHBIX (IIPOTOH, 3JIEKTPOH, HEUTPOH, O3UTPOH, (OTOH, OApUOH, JIEITOH
U Jp.) U (PyHIAMEHTAIbHBIX YacTHIaX (KBapk, aHTHKBapk). M306apel. M3otombl. M30TOHBL
KBaHTOBBIC UKCIIA.

2. Ilonw3ysick pacmojiokeHueM 31eMeHTOB B [lepuonudeckoii cucreme, OMpeneisTh COCTaB
aTOMHBIX sIJIep, YHCIO BAJICHTHBIX OJIIEKTPOHOB, PpACIpEACICHUE BAJICHTHBIX D3JICKTPOHOB II0
SHEPreTUYECKUM YPOBHSIM.

3. CocraBieHue MEKTPOHHBIX (OPMYIT M pacTIpeIeTICHHE IEKTPOHOB M0 KBAHTOBBIM STYCHKAM.

4. Onucanue BaJICHTHBIX 3JIEKTPOHOB KBAHTOBBIMH YHCIIAMHU.

1. TIloBTOpuTE TEOPETUYECKOE BBEICHUE.

2. Tlo3HakombTech M pa3bepuTeCh ¢ MPUMEPAMHU TUIIOBBIX 3aJaHHNA. 3aKOHCIIEKTUPYITE
peLIeHUs B TETpaib AJIs JJAOOpaTOPHBIX padoT.

3. ns 3aKkperuieHus MaTepuaia, BRITIOJTHUTE 3aJJaHHs, B COOTBETCTBUY C BAalllIM BAPHAHTOM
(trabn. 1), xak M B pa3o0OpaHHBIX MpHUMEpax JaThb XapaKTEPUCTHKY OHJIEMEHTaM [0 IUJIaHy,
IIPUBEJCHHOMY B IIPAKTHYECKON YaCTH.

Hanpumep, 3ananus uis BapuanTa 1.

Bapuant DNeMEeHThI
1 11Na; 43Tc; s7La

OOpaser1 3a1aHui U1 BBITTOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepedeHb BOIPOCOB IS
UX 3allUTHI
«JlabopaTopnas pabora Ne 4. Xumudeckas cBsi3b. [ 'eomerpuueckas popma MoJIeKyI»

[lepeuens paccMaTpuUBaeMbIX BOIIPOCOB

1. Tunel XUMUYECKUX CBA3EH (KOBaJCHTHAs, HOHHASA, METAJNINYECKasi, BOJOPOIHAs).

2. MexaHu3Mbl 00pa30BaHUs KOBAICHTHOH CBsI3M (OOMEHHBIH, JOHOPHO-aKIEITOPHBIH).

3. CriocoOsI niepeKphIBaHUsl aTOMHBIX OpOuTanei (G-, - U 0-CBsI3M).

4. XapakTepUCTUKH KOBAJICHTHON CBSA3M (PHEPrus, JUIMHA, BaJICHTHBIN YOI, HACKIILIAEMOCTB).

5. HanpaBnenHocts o Mmeroy BC: Tun rubpuansannu HeHTpaaIbHOTO aTOMa, TeOMeTpUyecKast
¢dbopma monekybl. [TonsipHOCTh MOJEKYT.

JlaTh XapakTepUCTUKY MOJIEKYJIBI 110 TJIaHy

1. Hantucatpb a1ekTpoHHBIE (POPMYIIBI BCEX aTOMOB 00pa3yroIINX MOJIEKYITY.

2. Yka3aTh 3JE€KTPOHBI, y4acTBYIOIIHNE B 00pa30BaHUH CBS3H.

3. Yka3atrp TUI THOpUIU3AIMH [IEHTPAIHLHOTO aTOMa.

4. OmnpenenuTh YUCIIO CBSI3BIBAIONINX AJIEKTPOHHBIX Map M YUCIO CIIAPEHHBIX JIEKTPOHOB B
00pa3oBaHHOM MOJIEKYIIE.

5. Onpenenuts cocTaB MOJIEKYJIbl 110 TUILY ABxEy.



6. Yka3zatp THIl cBsI3H (O, ).

7. KakoBa reomerpuueckas (popma MOJICKYJIbL.

8. Okumaemast MoJIIPHOCTh MOJICKYJIBI (TIOJISIPHOCTH CBSI3H, TOJISIPHOCTD MOJICKYJIBI ).
PaccMoTpeTs Ha mpuMepe CIeIYIOMIIX MOJICKYIIL:

ZnCly, CH2Br,, NFs, PCls, PCl3, XeF,, KrFs, ClFs.

OOpa3serl 3a1aHuii JUTs1 BBITOJHEHHS J1a00PAaTOPHBIX paOdOT M IPUMEPHBIH MEPEYCHb BOIIPOCOB IS
WX 3aIUTHI
«JIaboparopnas padota Ne 5. TemtoBbie 3 heKThI peakinii paCTBOPCHUS
Onucanne naboparopHoi padotsr m. 6.1.2.2, C. 19-20.

O6paszer 3a1aHui 1715 BBIOJIHEHUS J1a00paTOPHBIX padOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
WX 3aIUTHI
«JIaboparopnas padota Ne 6. OnpeneneHue TEIIOTH HeEUTpanu3amnuu. Pacder TermmoBbix
s dexToB»
Onucanue 1abopaTopHON PabOThl B METOIMYECKHUX yKazaHusx 1. 6.1.2.2, C. 17-19.

OOpa3ser 3a1aHui U1 BBIIOJIHEHHS 1a00paTOPHBIX pabOT U IPUMEPHBIH ITepedeHb BOIPOCOB IS
UX 3alLUThI
«JIabopatopHas padora Ne 7. Onpenenenue HarpaBaeHUsI IPOTEKaHUSI XUMUYECKON peaKIuy.
YcnoBue TEpMOAMHAMAYECKOTO PABHOBECHSI»

IIepeuens paccmMaTpUBaeMbIX BOIIPOCOB

1. ITpouecc TepMOXUMUYECKUH, SHIOTEPMUUECKUN, IK30TEPMUYECKUH.

2. OYHKUUU COCTOSHUS TEPMOJUHAMUYECKMX CHUCTEM (UTO IOKAa3bIBalOT, 00O3HAueHUE,
€IMHUIBI U3MEPEHUS).

3. Pacuer TemioBoro 3ggexra peakiuu no TemioraMm oopazoBanus. 3akoH ['ecca u ciencTBus
13 HETO.

4. OmpeneneHue HaINpaBiICHUs MPOTEKaHMs pEaKkIUM 110 BEIUYMHE M3MEHEHUs CBOOOJHOMN
sHeprun ['uboca.

5. ®opmyna, CBA3BIBAIOIIAS SHTAIBIUUHBINA U SHTPONUNUHBINA (HaKTOPHI.

6. TemnepaTypa Hauana peakuu, Kakoe cocTosiHue Xapakrepusyer? Kak pacuuteiBaercs?

ITpakTrdeckas 4acThb

1. Ha npumepe peakuu

4HCI(r) + O2 = 2H20(r) + Cl,

MyTeM PAacueTOB U PACCYXJICHUN, OTBEThTE Ha CIEAYIOIINE BOMPOCHI M BBIMOIHUTE CIIEAYIONINE
3aJIaHMsL.

8. Brluucnure U3MEHEHHE YHTANBIINN PEAKIIUU AHEP_ U OTIpeIeNUTE, SIBISICTCS TN JaHHAS
peaKIus IK30- UK SHIOTEPMUIECKON. 3alUIITNTe TEPMOXUMHUUECKOE YpaBHEHUE PEaKIIUu.

9. BI)ILII/ICJ'II/ITC, KaKO€ KOJIMYCCTBO TCIJIOTHI Q BBIJACISACTCA WX IIOTJIOHIACTCA B XO4€
XUMHUYECKON peakIMu Ui 3aJJaHHOW Macchl m Win 00beMa V OJHOTO U3 BCTYMUBIIUX B PEAKIIUIO
BEIECTB (BEIOMPAETE CAMOCTOSTENHHO).

10. ITo Buay ypaBHEHUS peakIMH, HE MpuOeras K pacueram, ONMpeIeIuTe 3HaK H3MEHEHHS

SHTPOIINU pCaKIKn ASE P BI)I‘-H/ICJ'II/IB, HN3MCHCHHEC JHTPOIIUK PCAKIUKU B CTAHAAPTHBIX YCJIOBUAX,

00BSICHUTE 3HAK ASEPV .

11. Onpenenure, Kakoil U3 (HakTOPOB, FSHTATBIUMHBIA WM SHTPONUIHBIN, CIOCOOCTBYET
CaMONPOU3BOJIBHOMY TEYEHHUIO PEAKIIUH.

12. Beruucnute sHepruto ['m66ca mpsMoil peakiuu B CTaHIAPTHBIX YCIOBUAX AG)(().p. u
olpenieNnuTe, B KakoM HarpasiieHuH pu 298 K (mpsimoM miin o6paTtHOM) OyJeT MpoTeKaTh peaKiys.

13. Ompenenurte Temreparypy, pu KOTOPOW peakiys HaxoAuTCs B paBHOBECHH (T pasi).

14. Paccuuraiite A G ipu T1 = Tpasu — 100; T2 = Tpass + 100.



OOpa3zerl 3a1aHuii TSl BBITOJHEHHS Ta00paTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIPOCOB IS
WX 3aIUTHI
«JIaboparopnas padota Ne 8. MzyueHue BAUSHUS KOHIICHTPAIIUU BEIIECTB U TEMIIEPAaTyphl Ha
CKOPOCTh XUMUYECKOM PEAKIIUU M XUMUIECKOE PABHOBECHE)
Onucanne 1abopaTopHON PabOThl B METOIMYECKHUX YKazaHusX 1. 6.1.2.2, C. 26-28.

OOpa3zerr 3a1aHui ISl BBITOJHEHHS Ja00paTOPHBIX padOT ¥ MIPUMEPHBIH MTEPEYCHb BOIPOCOB IS
WX 3aIUTHI
«Jlabopatopnas pabora Ne 9. Peakiuu B pacTBOpax 3JICKTPOIUTOBY
Onucanue 1abopaTopHON PabOThl B METOIMYECKHX YKazaHusx 1. 6.1.2.2, C. 35-36.

OOpa3zerl 3a1aHui JUIs1 BBITOJHEHHS Ja00paTOPHBIX padOT ¥ MIPUMEPHBIH MEPEYCHb BOIIPOCOB IS
WX 3aIUTHI
«JIaboparopnas padota Ne 10. Onpenenennie pH pactBopa. ['maponus coneri»
Ornucanue nabopaTopHOi pabOTH B METOAMYECKUX yKazaHusX 1. 6.1.2.2, C. 39-41.

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
WX 3alIUThI
«Jlaboparoprast padorta Ne 11. [TonyueHue u U3y4eHHE CBONCTB KOJIJIOUTHBIX PACTBOPOB)»
Onucanue nabopatopHoi paboThl B METOAMUECKUX yKazaHMsX 1. 6.1.2.2, C. 47-49.

OOpa3erl 3a1aHui YIS BBITOJIHEHHSI Ja00paTOPHBIX padOT ¥ MPUMEPHBIH MEPEYCHb BOIIPOCOB TSI
X 3alIHUTHI
«Jlaboparopnas paborta Ne 12. OKuciIuTeTbHO-BOCCTAHOBUTEIBHBIC PEAKIIHID)
Onucanue 1abopaTopHOl pabOTHl B METOAMYSCKUX yKazaHUsX 11. 6.1.2.2, C. 71-72.

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEeYeHb BOIIPOCOB IS
UX 3aIIUTHI
«Jlabopatopras padora Ne 13. XumMuuecKkne HCTOUHUKH TOKa

Henb pabotbl. Hayuutbest coCTaBisITh CXEMbl TajlbBaHMYECKHX 3JIEMEHTOB, 3aIlMCHIBATh
yYpaBHEHMS, JIeXkKalllie B OCHOBE UX paboThl, paccuuThiBaTh D/[C.

IIepedyens Bonpocos

1. l'anbBaHWYECKUI 2TIEMEHT. Y CTPOUCTBO.

2. Tumbl raIbBAaHUYECKUX DJIEMEHTOB.

3. OnpeneneHue Mo COCTaBy AJEKTPOJOB, UX POJb B LENU TalbBaHUYECKOIO JIEMEHTa Ha
OCHOBAHMY BEJIMYHH JIEKTPOJIHBIX MTOTEHIIMAJIOB.

4. YpaBnenue Hepucra. CTaHOapTHBIN 31€KTPOAHBIN OTEHIUAIL.

5. IIpaBuia cocTaBieHUs CXEM rajlbBAaHHYECKHUX JIEMEHTOB.

6. BJ1C rampBaHMYECKOTO DJIEMEHTA.

3ananue 1

CocTtaBpTe CXEMy TaJbBaHUYECKOTO D3JIEMEHTA, B KOTOPOM DJJIEKTPOJAMH SIBISIOTCS
YKa3aHHbIE B BapHAHTE METAUIBI, IOTPYKEHHBIE B pPACTBOPbl HMX HOHOB C 3aJaHHBIMH
KOHILIEHTpauusaMy. Hanumure ypaBHeHMs, IPOTEKAIOIINE HA JJIEKTPOJAX U XapaKTEpU3YIOLIEe €ro
paboty, Beruuciute J/[C. BoimonHseTcs no BapruaHTaM.

Hamnpumep
Bapuant Cocras
AIIEKTPOJIOB
M, [M™], moe/n
1 Zn, [Zn**]=10,01
Ag, [Ag] =0,05

3amanue 2



CocTaBbTe CXe€My TaJbBaHHYECKOTO »DJIEMEHTa, B KOTOPOM 3JEKTPOJAaMH SIBISIOTCS
yKa3aHHbIE B BAPUAHTE METAJUIbI, TOTPY>KEHHBIE B PACTBOP KUCIOTHI C YKa3aHHON KOHIICHTpALHeH
MOHOB BOJiopoJia. Hanumute ypaBHEHUs, MPOTEKAIONIME Ha 3JIEKTPOJIaX M XapaKTepU3YIollee ero
pabory, Berunciaute J/(C. Brinonnsercs mo BapuaHTam.

Bapuant Cocras
SIIEKTPOIOB

Mi, M2

HxAn, [H*], monb/n
1 Cu, Zn

HCI, [H']=0,01

OO6pasern 3a1aHuil 715 BBIMOJIHEHUS Ja00paTOPHBIX pabOT U MPUMEPHBI MepeueHb BOIPOCOB IS
WX 3aIUTHI
«JIaboparopnas padota Ne 14. Koppo3us MeTamioB. 3amuTa METAIJIOB OT KOPPO3UW»
Onwucanue nabopaTopHO pabOTH B METOIMYECKUX yKazaHusx 1. 6.1.2.2, C. 84-85.

3.4 TunoBbie KOHTPOJIbHBIE 3aIaHUA IJIA IPOBCACHUSA TECTUPOBAHUSA
DoHJ TECTOBBIX SaI[aHI/Iﬁ MO0 JUCHHUIINIMHE COACPIKUT TCCTOBBLIC 3a/laHA, PACIIPCACICHHDBIC 110

pasaciaM U TeMaM, ¢ YKa3aHUCM UX KOJIMYECTBA U TUIIA.

Crpykrypa (hoHIa TECTOBBIX 3aaHHI 1O TUCITUTUINHE

KomnuectBo
Mrmaxatop XapaKTEPUCTHKA | TECTOBBIX
JOCTHIKEHHUS Tema B coorBercTBuu ¢ PI1I/PIIIT P P o
KOMIIETEHIIUHU T3 3ajaHud,
TaIEl T3
3Hanue 2-313
2-0T3
2-3T3
OIIK-1.3 Tema 1. OcHOBHBIEC 3aKOHBI U ITOHATHUSA XUMHHI YMeHue 2_ 0T3
JeiicTBue 2-313
2-0T3
3HaHUe 2313
2-0T3
OTK-1.2 JlaGoparopnas paborta Ne 1. ch)nyquMe Y U3y4eHUE CBOMCTB VMeHHE 2-3T3
OKCHUJOB, THIPOKCHJIOB U COJIEH 2-0T3
[etictBue 2313
2-0T3
3Hanue 2-313
2-0T3
OIMK-1.3 Tema 2. KBaHTOBo-M?xaHquCKaﬂ MOJEJIb CTPOEHHSI aToMa. VueHe 2-3T3
[lepuoauueckue cBOMCTBA 3JIEMEHTOB 2-0T3
JeiicTBue 2-313
2-0T3
3HaHUE 2313
2-0T3
OTK-1.3 JlaGoparopnas padota Ne 4. Xumudeckas cBsi3b. [ eoMmeTpuueckas VyeHme 2-3T3
(dhopma MoJteKyIT 2-0T3
JeiicTBue 2-3T3
2-0T3
3Hanue 5-313
5-0T3
OMK-1.2 Tema 3. DHepreTrka XUMHYECKUX TPEBPaICHAN Ymenue 5—3T3
OIIK-1.3 ’ 5-0T3
HeiictBue 5-3T3
5-0T3
3Hanue 5- 313
OMR-1.2 Tema 4. Xumnueckast KHHETHKa U paBHOBECHE >-0T3
OIIK-1.3 ) 5-3T3
YMenne 5_0T3




HeiictBue 5-3T3
5-0T3
3Hanue 2313
2-0T3
OIK-1.2 Tema 5. CoctaB u cBoiicTBa pacTBOPOB YMmenne 3-313
OIIK-1.3 ' 2-0T3
JleiicTBue 2313
3-0T3
3Hanue 2-3T3
2-0T3
OIK-1.2 Tema 6. BO)IHLI? cucteMsl. Bonoponuslii nokasatens (pH). VMeHIe 3-3T3
Tunaponus coneit 3-0T3
[HelictBue 3-313
3-0T13
3Hanue 2-3T3
2-0T3
2-3T3
OIIK-1.2 JlabopaTopnas pabota Ne 9. Peakunu B pacTBOpax 3JIEKTPOIUTOB YMmenne 2_OT3
JleiicTBHE 2313
2-0T3
3HaHue 1-313
1-0T3
1-3T3
OIIK-1.2 Tema 7. ducniepcHble cucTeMbl. OCHOBHBIE TIOJI0KCHUS YMenue 1-0T3
[etictBue 1-313
1-0T3
3Hanue 2-3T3
2-0T3
OIK-1.2 Tema 8. OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIC MTPOIECCHI YMmenue 2-3T3
OIIK-1.3 ' 2-0T3
[etictBue 2-313
2-0T3
3HaHue 2-313
2-0T3
OIK-1.2 Tema 9. DICKTPOXUMUYIECKHE CHCTEMBI YMmeHnue 2-313
OIIK-1.3 ' 3-0T3
[etictBue 3-313
2-0T3
3HaHue 3-313
2-0T3
3-3T3
OIIK-1.2 Tema 10. Koppo3sust MeTamioB. DinekTponn3 YMmenue 4-0T3
JeiicTBue 3-313
3-0T13

Hroro 100 - 3T3

100 - OT3

[Tonupiii kommuiekT T3 XpaHUTCS B SJEKTPOHHON MH(HOPMAITMOHHO-00pa30BaTEIbLHOM cpesie
HpI'VIIC u obyvaromuiics UMEeT BOZMOXHOCTh O3HAKOMUTHCS C JIEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Hwxe mpuBeneH oOpasell TUIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
POrPaMMOM TUCITUTUIUHBI.

OO0pa3zer THIOBOTO BapHaHTa UTOTOBOTO TECTa,
MPEeTyCMOTPEHHOTO pabouelt mporpaMMOil TUCITUTUTMHBI
(o6pazern ogHOTO BapuanTta u3 18 BompocoB 9 — OT3 /9 —3T3)

1. CocTaBieHus ¥ ypaBHUBaHUS! XMMHUYECKUX PEAKIMil OCHOBAHO HA 3aKOHE. ..
a) ABorajpo;

0) KpaTHBIX OTHOIIIECHUIA;

B) COXpaHEeHHs MACChI,

') SKBUBAJICHTOB;

1) TOCTOSTHCTBA COCTaBA.



2. JIns 3neKTpOHOB, Haxomsmumxcs Ha f-opOuTamsix, 3HaueHHEe OPOUTATBHOTO KBAHTOBOT'O
YKCJia PaBHO . BcraBbTe 1tudpy.

Otger: 3.

3 OkcuaaMu, KOTOPbIE IPOSIBISIOT aM(OTEPHBIE CBONCTBA, SIBISIOTCS ...

a) BeO 0) Cr203 B) CrO3 r) CdO.

4. Jlist onipeieSICHUs THIIA CBSA3K MEXK/y aTOMaMH HCIIOIBb3YETCS XapaKTEPUCTHKA aToMa:

a) BAJICHTHOCTb;

0) CTEICHb OKHMCIICHHUS,

B) pajiyc;

T') JIEKTPOOTPHIATETbHOCTD.

5. KoHueHTpanusi, nokasplBamooIas KOJMYECTBO MOJIEW pacTBOPEHHOro BeulecTBa B 1 Kr
pacTBOPUTENS HA3bIBACTCS . BcraBbTe HazBaHue.

OTBeT: MOJISJIbHASL.

6. Ilpomecc, mpoTekalmUid C HUIMEHEHHMEM TeMIepaTypbl U 00beMa, Ha3bIBACTCS
. BctaBbTe ciioBo.

OTBeT: n300apHBIM.
7. Kakux BTOPHUYHBIX XUMUYECKUX UCTOYHUKOB TOKA HE ObIBaeT?

a) COJIeBBIX;

0) KHCIIOTHBIX;

B) HEMTPAJIbHBIX,
I') LIEJIOYHBIX.

8. K HU3KOMOJICKYIISIPDHBIM BCHICCTBAM MOKHO OTHCECTHU:

a) Te(IoH;
0) rJaoKo3y;
B) KaIlpoH;
1) Kay4dyK.

9. JlbIMoBas 3aBeca OTHOCHUTHCSI K JMCIIEPCHBIM CHCTEMaM, B KOTOPBIX AMCIIEpCcHas (asza
HaxOJIUTbCA B COCTOSIHMM, a IMCIIEpCUOHHAas cpena — B arperaTHoOM
COCTOSIHMM. BCTaBUTH NPOMYIIIEHHBIE CIIOBA.

OTBeT: TBEpAOM; ra3000pa3HOM.
10. YcraHoBUTE COOTBETCTBHE MEXAY HAa3BaHMEM COJIM U €€ OTHOIIEHUEM K TMIIPOJIHU3Y: K

KaKIO0U MO3UIIMU, 0003HAYEHHOM OYKBOH, MOAOEPHUTE COOTBETCTBYIOIIYIO MMO3UIINI0, 0003HAYEHHYIO
uudpoii.

HazBanue conn OTHOLIEHUE K THAPOIU3Y

a) TMJIpoKapOOHAT KaJlus 1) He ruaponusyercs

0) cynbhat aMMOHHUS 2) ruIpoau3yeTcs Mo KaTHOHY

B) HUTpAT HATpuUs 3) rugpoaun3yercs o aHUOHY

T) aleTaT aJlOMUHUS 4) ruaponu3yeTcs Mo KaTHOHY M AaHHUOHY

OtBer:a—-3;0-2;B—1;, 1—4.

11. ®opmyna BemectBa, 0,01 M pacTBOp KOTOpPOro XapakTepuszyeTcsi HauOOJbIIUM
3Hauenuem pH?

a) NaHCOs 0) NaOH B) Fe(OH): r) NazSOa.
12. CornmacHo cxeme TranbBaHHUYECKOTo aneMenTa (—) Sn|Sn?*||AgH|Ag (+), ...

a) Ha KaTo/ie BbleJIsAeTCs cepedpo;



0) cepeOpo OKHUCIAETCS;
B) OJIOBO BOCCTAHABIINBACTCS;
T') Ha aHOJIE BBIACTISECTCS OJIOBO.

13. IIpu atMochepHOit KOPPO3HUH JTY)KEHOTO *Kelle3a Ha KaTo/1e MPOTEKaeT MpoLecc. . .
a) Fe® — 2e = Fe?* 6) 2H20 + Oy + 4e = 40H-
B) Sn° — 2e = Sn?* r) 2H" + 2e = Ha.

14. OI[HI/IM N3 INPaAKTHYCCKUX HaHpaBJ’ICHI/Iﬁ OJICKTPOJIN3a ABJIICTCA LBETHAsA METAJLIYprus,
MO3BOJIAIOIIAaA IMOJy4aTb MCETAJIJIbL BBICOKOM CTCIIEHH YacTOTHL. Y KaKUTE IIOCICA0BAaTCIIBHOCTD
BBIIACIICHHUS ITPUBCACHHBIX METAJIJIOB HA KaTOJC.

a) Cu 0) Zn B) Ag r) Ni.
OtBeT: B —a —Tr — J.
15. CoryiacHO TEpMOXHMHYECKOMY YPABHEHHUIO:
CHs + 202 = CO2 + 2H20(r), AH = -145 ]Ik,
O6beM meTana, HeoOxoauMbId amst moayderus 15000 k/[x TernoTsl, cocTaBisieT I
Brumure mudpy.
Otser: 2317 a1

16. Ilpu yBenuueHUM [ABJICHUS B PEAKIMOHHOM CMeCH B 3 pa3a M OJHOBPEMEHHOM
MOBBILICHUH KOHIICHTPAIMH XJIOpa B 2 pa3a CKOPOCTh AJIeMEeHTapHON roMmoreHHoi peakiuu 2NO +
Cl, = 2NOCI pa3(a). Boummre mudpy.

OrtBer: 54.

17. BOApMIMHCTBO XHWMHUYECKUX IPOLECCOB, MPOTEKAIOIIUX B IPUPOJIHBIX YCIOBMSIX
OTHOCSTCS] K OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIM, Ha IIPUMEPE CIEAYIOLIEH PeaKIIK

CrCls + Bro + KOH = K,CrO4 + KBr + KCI + H,0

onpenenuTe Kod(pQGHUIMEHT MNepes OKHCIUTEIeM M 4YHUCIO 3JIEKTPOHOB, KOTOpoe aaeT 1 Moib
BOCCTAHOBUTEISI. YKaKUTE COOTBETCTBYIOLIUE LIU(PHI.

Ortger: 3; 3.

18. Macca BoJibl, B KOTOpOoi He00X0oauMO pacTBOpuTh 310 1 aTrnenrnukoist (M = 62 r/mMosb)
JUIs TIOJTy4€HHsI pacTBoOpa, 3amep3atolero npu remneparype —30 °C, cocraBnser r. Boumre
wgpy.

Ortser: 310 1.

3.5 IlepedyeHb TeOPETHYECKHUX BONIPOCOB K IK3aMeHY
(I OTICHKY 3HAHMM )

1. OcHOBHBIE 3aKOHBI XUMHUH. 3aKOH COXPAHEHHS MACChl. 3aKOH MTOCTOSIHCTBA COCTaBa. 3aKOH
ABorazpo.

2. Tlonsitue 00 PKBHUBAJIEHTE, 3aKOH DKBUBAJIEHTOB, PAacyeT SKBHUBAJICHTOB JJIEMEHTOB U
COCTUHEHUN.

3. CoBpemeHHast MOJIeNb CTpoeHus atoma. M3oronsl. M306apsl. 130TOHBI.

4. KpaHTOBBIE 4YHCIIa, YTO TIOKAa3bIBAIOT, Kakue 3HaueHHs mnpuHuMarT. [IpaBuna
pacmpesieieHusi DJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSAM M MOAYpOBHAM (mpuHun [laymu,
npasuiio ['ynna, KieukoBckoro).

5. Ilepmommueckuii 3akoH. ['paduyeckoe wuzo0Opakenue Ilepuogmueckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHsSI CBOWCTB aTOMOB B 3aBHCHMOCTH OT PACIIOJIOKEHHUS JJIEMEHTA B
Ilepnonnueckon cucreMe.



6. XuMmudeckasi CBsA3b. THIBI XUMHUYECKON CBs3M (KOBAJICHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOAHA).

7. CriocoObI TIepeKphIBaHUS aTOMHBIX OpOUTanei (G-, -, 0-CBs3b). [ MOpuan3amnms aToOMHBIX
opOuTaneil.

8. CTtpoeHue Moseky ¢ no3uruu meroaa BC.

9. Knaccel Heopranndeckux coenquHennid. Kimaccudukanus okcuoB (OCHOBHBIE, KUCIOTHBIE,
amdotepusie). Knaccudukamus ocHoBaHuil (110 CBOWCTBaM, paCTBOPUMOCTH B BOJIE U OCHOBHOCTH).
Knaccugukarus kuciot (1o cBOWcCTBaM, OCHOBHOCTH M COCTaBy aHuoHa). Kimaccudukamms coneit
(cpenHue, OCHOBHBIC U KHUCIIBIC).

10. AmdoTepHOCTb. AM(OTEPHBIE METAILIBI, UX OKCHUJIBI i TUIPOKCHIBI.

11. Xumuyeckue CBOMCTBA METAJJIOB: PEAKIIMU C BOAOU, KUCIOTAMH, COJIIMU U LIEI0YaMHU.

12. Xumunyeckas TepMmoauHaMuKa. Kakue NpuHIMIHUAIBHBIE BOMPOCH pelIaeT XUMHUYECKast
tepMoauHamMuKka. OOBEKT HCCIeI0BaHUS TEpMOAMHAMUKHU. (OCHOBHBIE IAapaMETPbl COCTOSHUS
TEPMOJMHAMHYECKUX CUCTeM. BU/IbI TEPMOAMHAMHYECKUX CHCTEM.

13. BHyTpeHHss 3Heprust v sHTanbnud. [1epBblii 3aK0H TEPMOIMHAMUKH.

14. 3akou ['ecca. CiencrBus u3 3axoHa ['ecca.

15. TlonsiTe 00 PHTPOIKHU, €€ U3MEHEHUS TIPU PA3IMYHBIX MTPOIIECCAX.

16. Bropoii 3akoH TepMmoauHaMukH. [loHsATHE 0 M300apHO-U30TEPMUYECKOM TMOTEHIUAIIE
(oueprust ['m06ca). Kak mo BenmunHe 3ToM QYyHKIWU CYAUTH O HAIPABJICHUH MPOTEKAHUS PEaKIIHH.

17. Kunetuka xumudeckux peakuuid. [lonarue ckopoctu xumudeckor peakuuu. OakTopsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOUN peaKkiuu.

18. 3aBHUCHMOCTH CKOPOCTH peaKlMU OT KOHILIEHTpAlUU (3aKoH AeiicTBus macc). Koncranra
CKOPOCTH peaKkLUu.

19. 3aBHCHMOCTH CKOPOCTH pEakiuu OT TemmepaTypsl (mpaBuwio Bant-I'odda, Teopus
aKTUBaLUU AppeHuyca).

20. Karanus. Karanutnueckue peakiuu. Karanuzatopsl. UHruOuTOpHI.

21. Xummnuaeckoe paBHoBecre. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

22. Tlpunnun Jle-latenbe. @akTopsl, BAUSIONINE HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.

23. PacTBOpBI, OOIIHE MTPEICTABICHHS.

24. Crioco0bl BhIpa)KE€HHsI KOHIIEHTPALlUU PaCTBOPOB.

25. TeMriepatypbl KATICHUS U 3aMep3aHUs pacTBOPOB (BTOPOU 3akoH Payis).

26. DIeKTpOJIUTHL. DNeKTpoauThdeckas aucconnanus. CTeneHp (YTO MOKa3bIBAeT, OT YEro
3aBUCHT) U KOHCTAHTa AUCCOIMalMU. 3aKoH pa3dasienus OcBaibaa.

27. NonHnoe npousseneHue Bobl. Bogopoansiii nokaszarens (pH). [Tonstue 06 naukaTopax.

28. T'uaposms coseid. TUIBI COMIEH MO OTHOIICHUIO K THAPOIIU3Y.

29. JlucriepcHble CUCTEMBI (COCTaB, OCHOBHBIE BH/IBI).

30. OrnuuutenbHble OCOOEHHOCTH IUCIIEPCHBIX CHUCTEM OT WCTHHHBIX PacTBOPOB
(YycTOMUMBOCTb, ONTHYECKUE CBOMCTBA).

31. Oxucnurenu u BoccTaHOBUTEH. CTEIIEHb OKUCIICHUS.

32. H3MeHeHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB 3JE€MEHTOB HCXOIs W3
nosio>keHus ux B [lepuoauueckoii cucteme. OKHCIUTENIBHO-BOCCTAHOBUTENbHASL JBOMCTBEHHOCTb.

33. ®axTopsl, Bnustomue Ha xo1q OBP.

34. Dnektpoxumusi. JIBOMHOMN 3IEKTPUUYSCKUHN CIIOW. DJIEKTPOIHBIN MOTEHIIMA. Y paBHCHUE
HepHcra.

35. Pan craHmapTHBIX SJEKTPOJHBIX TOTCHIMAIOB (IEJICHHE METAJUIOB Ha TPHU TPYIIIBI
AKTUBHOCTH).

36. I'ampBaHMYECKUH 2TIEMEHT (YMETh COCTaBIISTh CXEMBI, 3aIMCHIBATh YpaBHEHHS paObOTH U
BeIUUCIATH DJC).

37. Koppo3usi METaJJIOB 10 MEXaHWU3My IMPOTEKaHUsS: XMUMHUYECKas, dJICKTPOXUMHUYECKAs,
IIEKTPOKOPPO3HSL.

38. CnocoObI 3amuTBl METAJUIOB OT KOPPO3WH (AJIEKTPOXMMUYECKHE, C HCIIOIh30BaHUEM
HOKPBITUH).

39. DnexTponus. 3akoHbl Dapanes. Berxox mo Toky.

40. DnexTposn3 pacIaaBoB.



41. DAeKTposn3 BOJHBIX PACTBOPOB (3aKOHOMEPHOCTH KAaTOJIHBIX M aHOJHBIX IPOIIECCOB).
DJNEKTPOIN3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

3.6 IlepeyeHb THMOBBIX NPOCTHIX MPAKTHYECKUX 32JaHUI K IK3aMeHY
(1 OLIEHKH YMEHUIA)

1. 3akoHuMTE ypaBHEHHUs pEaKLUHU, ONPEACIUTE MOJIEKYJISIPHbIE MacChl SKBHUBAJIEHTOB
H2SeOs B citeayronux peakiusix:

a) H2SeO4 + 2NaOH —... .;

0) H2SeOs + NaOH —....

2. JIns coenuaenuit: okcun kobanwta (1), cepHucTas kucioTa, THAPOKCUT Oapwsi, MOJISKYJia
a30Ta, aMOMUHUHN, KapOOHAT HATpHs, HAMUIIUTE (OPMYIBI COCIUHEHUN U YKAKUTE, K KaKUM
KJIaccaM COEMHEHUN OHU OTHOCSATCA.

3. Omucatb CTpOEHUS aTOMa 3JIEMEHTA C MOPSAIKOBBIMU HoMepamu 33, 56, 72 u np. Hanucatp
JNEKTPOHHYIO (POpPMYITy, yKa3aTh BAJICHTHBIEC SJI€KTPOHBL.

4. Hamumcate ctpykrypHO-rpaduueckue (opmymnsl coenunenuin NaxCOsz, As2Os, H2SOg,
Ni(OH)3, Cr2(SO4)3 u ap., ykazaTh KOJIMYECTBO B COSAMHEHHUN G- U T-CBA3CH.

5. Ilpu croparmn 1 nm° amerunena (H. y.) Belensercs 56,053 kJ[x temnorsl. Hamummre
TEPMOXMMHYECKOE YpaBHEHHUE PEAKIINH, B pe3yJIbTaTe KOTOPO 00pazyroTCs mapbl BOABI U JUOKCH]T
yriaeposa.

6. [Ipu mosnHOM cropanuu 3TUjIeHa (C 00pa30BaHUEM KHUJIKOW BOJBI) BBLACTUIOCH 6226 KJIXK.
Haiinure 06beM BCTYNMBIIETO B PEAKIINIO KUCIOPOaa (YCIOBUSI HOPMAIbHBIE).

7. He mpoun3BoAs pacueToB, OLEHUTE U3MEHEHHSI SHTPOIIUU B PEaAKIIMSIX:

BaCl: (p—p) + Na2SO4 (p—p) —-..;

2NaCl (p—p) + H2SO4 (3x) — 2HCI (r) + Na2SOs (7).

8. [Ipsimas wnm oOpaTtHas peakius OyAeT NpoTeKaTh MPU CTAHAAPTHBIX YCIOBHSIX B CUCTEME

2NO () + Oz (r) = 2NO; (r)? OtBeT MOTHBHpYiiTe, BEUHCTHB AG 5o TPAMOil peaKIuHy.

9. IIpu 150 °C HexoTopas peakuus 3akaHuuBaercs 3a 32 MunyT. [I[puHumas remnepaTypHbIi
KOX((UIIMEHT CKOPOCTH peaklMH paBHBIM 2,5, paccuuTaTh, Yepe3 Kakoe BpeMsl 3aKOHUMTCA dTa
peakius, eciiu npoBoauTh ee mipu 200 °C.

10. Kak uzmenuTtcs ckopocts peakiuu 2NO (1) + Oz (1) = 2NOz2 (1), a) eciii yBenTHUUTh 00beM
B cricteMe B 4 pa3a; 0) moBeicuTh KoHIeHTpamuto Oz B 3 pa3za?

11. B xakyto CTOpOHY CMECTHTCS PABHOBECHE B CHCTEME

N2 (1) + 3H2 (r) = 2NHz3 (1),
€CJIM a) TIOHU3UTH JaBJIeHHE; 0) YMEHbBIIUTH KOHIIEHTparuio Ho?

12.  CocraBpTe MOJEKYJISpHbIE H  MOJEKYISPHO-WUOHHBIE  yPaBHEHUS  pEaKIHH
B3aMMOJICHCTBHS MEXIY:

a) HUTpaToM Oapus u cynb(aToM HaTpus;

0) kapOOHAaTOM HaTpHs U CEPHOU KUCIIOTOM;

B) IIMAHUJIOM KaJiis U a30THON KUCITOTOM.

13. Hamummute B MONEKYISAPHOM W MOJEKYISIPHO-UOHHOW ¢dopMe YypaBHEHHS peakiuit
B3aMMOJENCTBYS CIEAYIOIUX BELIECTB!

a) Ko2CO3 + HCl —..

6) NaOCIl + HNOz —.. .;

B) (CUOH)2S04 + H2SO04 —-....

14. CocraBbTe MOJCKYJIpHBIE W HOHHBIC ypaBHeHHs ruaposmsa conei: KoS, CuSOas.
VYkaxure pH cpensl.

15. PacnonoxxuTte coelMHEHUs B MOpsJiKe Bo3pacTtaHus pH ux pacTBopoB (KOHIIEHTpaIUs
onunakoBa): Na2COs, NaOH, NaHCO3, NaCl, NH4CI.

16. Kakoii 00beM COJSHOW KHUCIOTHI ¢ KoHmeHtpamued 0,013 M HeoOxomuM JuIs
Heitrpammsaruu 25,0 cM® pacTBopa IMAPOKCHIA HATPHSA ¢ KOHIeHTparueii 0,02 M?

17. Kakyro Maccy cepHoii KHCIOTHI HE0OXOIMMO B3ATh [T IpHroToBIeHns 500 cM® pacTBopa
¢ koHueHtpauuei 0,2 H?



18. BpIyuCIUTh KOHLEHTPALUIO HOHOB BOJOPOAA U THAPOKCHI MOHOB B BOAHOM PAacTBOpPE
ruapokcuaa kanus, pH xotoporo 11.

19. JIucriepcHOM CHUCTEMOU SIBIISETCS CEPHOKUCIBIN TYMaH, YKaXUTE AUCIEPCHYIO CpEIy H
JTUCTICPCUOHHYIO (hazy.

20. 3omap ¢ocdara Oapus Oymer CTaOMIM3UPOBATHCA TPU JTOOABICHUH, KaKOro W3
nepeuncieHnbix 3aekTpoautos: NaCl, Ba(OH)2, KsPOas.

21. Cpenu npuBecHHBIX peakiui yrkaxute OBP:

Cr203 + KOH — 2K2CrO2 + H20:;

K2Cr207 + H2SO4 (komnir.) — CrOs + K2SO4 + H20;

KBr + KBrOs + H,SO4 — Brz + K2SO4 + H20.

22. Vcrionmb3ysh METOA TONYpeakUWd, YpaBHIWTE OKHCIUTEIHbHO-BOCCTAHOBUTEIBHYIO
PEaKIuIo:

NaBr + MnO> + H.SO4 — MnSO4 + NaxSO4 + Brz + H20.

23. CocraBbTe [1Ba TalbBaHMUYCSCKHUX JICMEHTa, B 0OHOM U3 KoTopbix Ni — aHOJ, a B Apyrom
Ni — karon. Hanmummre ux cxemsl, paccunrtaiite DJC.

24. Koppo3us HUKeNsl B KUCJION cpefie U BO BIaXHOM Bo3ayxe. COCTaBUTH 3JEKTPOHHbBIE
YpaBHEHHSI aHOJTHOT'O M KATOIHOTO MPOIECCOB. YKa3aTh MPOAYKTHI KOPPO3UH.

25. Kak npoucxonut arMochepHast KOppo3Hs JIy>KEHOTO Kelle3a U JTyKEHOU MeIu (JTy>KeHue
— IOKPBITHE OJIOBOM) IIPH HAPYLIEHUH MOKPHITHSA?

26. Bpruncinte BEMTUYHMHY AJIEKTPOJHOTO MOTEHIMAana IIMHKOBOTO 3JIEKTPOJa B pacTBOpeE
cobcTBEHHOI comu ¢ koHuenTpanueit 0,001 mons/1 (E° = -0,763 B).

27. Beruucnute maccy cepeOpa, BEISTUBIIETOCs Ha KaToe MPU MPONYCKaHUH TOKA CHIION 6
A uepe3 pacTBop HUTpaTa cepedpa B Teuenue 30 MuH.

28. IIpu »eKTpomm3e BogHOTO pacTBopa SNClo Ha anoze BeAenmIock 4,48 v xnopa (H. v.).
Haiinure Maccy BbIIEIMBIIErOCs Ha KaTOJIE OJIOBA.

29. Dnektponu3 BoxHOro pacrsopa CuSO4 nmpoBoauiu npu cuiie Toka 50 A B TeueHue 4 u.
[Tpu sToM BbLAENMIOCH 224 T Menu. Beiuncnure BHIXOJ 110 TOKY.

30. CoctaBbTe 3JEKTPOHHBIE YpaBHEHHUS IMPOLIECCOB, MPOUCXOMAIIUX Ha AJIEKTPOAAx MpHU
anekTpoiuse pacmiaBa KCI. DnekTpo/ibl yroibHbIe.

3.7 [lepeyeHb TUMOBBIX NMPAKTHYECKUX 32JaHUI K IK3aMeHY
(1751 OLIEHKM HABBIKOB U (WJIM) OIIBITA ACSITEIHLHOCTH)

1. Ilpu npomyckaHHMH CEpOBOAOPOAA YEpe3 pacTBOp, coaepxkamui 2,98 r xyopuaa
HEKOTOPOr0 OJHOBAJIEHTHOIO MeTaiuia, oOpasyercs 2,2 r© ero cyiaspuaa. Beraucnure
HKBUBAJICHTHYIO MacCy MeTala.

2. DnemeHTtsl A u B, pacnonokeHHble B OJHOM Iiepuoje cuctembl snemeHToB J[.M.
MenneneeBa, 00pa3yroT Mexay coOol coequHenue, coaepxkaiee 79,77% snementa B (mo macce).
[Tpu ruzaponuse 3TOro COEAMHEHMs BBIAENSAETCS Ta3, 00JalarolIMi KUCIOTHBIMU CBOMCTBaMHU U
conepxammii 2,74% Bomopona u 97,26% onementa B (mo macce). BriBemuTe MONEKYISPHYIO
dopmyny coenuHenus A ¢ B u HanummuTe ypaBHeHHE peakLUU €ro THIPOIIn3a.

3. [l coenMHEeHMIA: OKCHJ ITUHKA, CEpHAst KUCIIOTA, THAPOKCH] Oapusi, ATFOMUHUM, KapOOHAT
HaTpHsl, COCTaBbTE YPAaBHEHHS BOBMOKHBIX PEaKIH.

4. HensBecTHbIN MeTaut Mmaccoit 13 r o6paboTtanu n30bITKOM 0YeHB pa30aBIIEHHOTO PAaCTBOpa
a30THOM kucnoTel. K momydeHHOMY pacTBopy mpuOaBMIM HU30BITOK pacTBOpa IIEJNOYH U
TIPOKHIIATHIIN, TIPU 3ToM BeIZenminoch 1,12 mv® rasa (d. y.). YcraHoBHTe, Kakoil MeTamT ObLT
pacTBOpeH B a30THOW kuciore. Hamuimre ypaBHEHUS ONMMCAHHBIX PEAKIUi, MOATBEPANUTE OTBET
pacyeTramu.

5. CocrtaBbTe CTPYKTYypHO-TpaduuecKyro (GOpMylly COJIM, €CIH JIaHbl COECAMHEHUS: OKCHJI
[IUHKA, CEpHAst KUCIIOTa, TUAPOKCH]T OapHsi, AIFOMUHUM, KapOOHAT HATPHSL.

6. Ompenenuts reomerprueckyto opmyy monekyn NHz, H20, CaClz, SnBr2 u np. Ykazats
TUT THOPUIN3AINH [IEHTPATEHOTO aTOMA.

7. Moxet 1 nipu J0OaBIEHUH KHCIOTHI K PACTBOPY COJIM BBIJEIUTHCS THAPOKCH]] MeTaa?
Ecnu nma, mpuBenuTe mpuMepsI.

8. Mcxons u3 peakimii:



KCIOs —» KCI + 3/202, AH1 =-49,4 x]{x;
KCIOs — KCI + 202, AH:2 = 33,0 x/Ix,

Berunciute AH crieayromieii peakuun 4KClO3; — 3KCIO4 + KCI. Crioco6¢TBYeT Jirt SHTaIBITHMHHBIH
(axTop TaHHOH peaKy CaMOIPOU3BOJIILHOMY T€UEHUIO, 1aTh MOTHBUPOBAHHBINA OTBET.

9. Ilpu cropanum 11,5 r xxupkoro stusnoBoro crnupta Beimeamwiochk 308,71 kK TeraoThl.
HanumuTe TepMOXUMHUYECKOE YpaBHEHHE PEAKIINHU, B Pe3yJbTaTe KOTOPO 00pa3yroTcs mapbl BOJbI
U AUOKcHu yriiepoaa. Berauciaute Teroty oopasoBanus CoHsOH (k).

10. [JlomwmuTe ypaBHEHUS pPEAKIU W HE TPOM3BOAS PACUYCTOB, OIICHUTE W3MCHCHUS

SHTPONUU B PEAKIIUAX:

BaClz (p—p) + Na2SO4 (p—p) —-...;

2NaCl (p—p) + H2SO04 (x) — 2HCI (r) + ....

CriocoOcCTByeT 1 SHTPONUIHBINA (AKTOp JaHHBIX PEAKIUi CaMOMPOU3BOJIHLHOMY TEUCHHIO,
JaTh MOTUBUPOBAHHBIN OTBET.

11. OueHuTh Kakas peakuus OOpa3OBaHUS WIM pa3pylleHHus o30Ha OyAeT MpoTeKaTh
ObicTpee, ecay 00BEM CHCTEMBl YBEIMYHMTH B Tpu pasza? I[IpuHATH, 4TO HpOTEKaeT ciexyromas
peakus: 203 <> 30z.

12. JlaliTe MOTHBHPOBAHHBINA OTBET, YTO HAJIO CIIEJIATh C KOHIEHTPAUAMH, TEMIIEPATYpOil 1
JaBJICHUEM, YTOObI HAPABUThH PEAKITHIO

MgCOs (x) = MgO (x) + COx(r); AH > 0,

B 00paTHOM HamlpaBlICHUH.

13. MoOXHO 1M TPUTOTOBUTH PACTBOP, COJEP)KAIIUK OJHOBPEMEHHO CIEAYIOIIUE Taphl
BEIIECTB:

a) Zn(OH)2 + KOH,;

6) Ba(OH), + HCI,

B) Fe(OH), + NaOH.

14. CocraBbTe MOJIEKYJISIPHBIE YPaBHEHUS, COOTBETCTBYIOIINE PEIOKEHHBIM HOHHBIM:

NH, + OH — NH4OH;
Zn?* + S% — ZnS;

CO3™ +2H" - H,0 + CO2.

15. IIpeanoxxute cxeMy paseieHusl coJiel HAUIIIUTE YPaBHEHUS peaKlnii B MOJIEKYJISIPHOMN
¥ MIOHHOM BHJIC.

MgCly, Al2(SO4)3, Cu(NO3),, BaSO4

16. CtyneHT npu aHamu3e OecIBETHOTO pacTBopa pu pH = 3 00HApYKUII CIIeTYIOIINE NOHBIL:
K*, Pb?", Fe?*, Fe3*, NH; ,S%, I, MnOj; , CO% . Bo3MoskeH 1 Takoii pe3ymbraT? O60ocHYyiiTe CBOi
OTBET YPaBHCHUSIMH PEAKITUH.

17. Kakoii BenmnuuHoi pH o6magatoT Mopckasi 1 pedHasi BOJbI, €CJIH B MOPCKOI IpeodiagaoT
nousl Na*, K*, CI°, a B peunoit — Ca?*, Mg?*, HCO3s*? Otser obocnyiite. CocTaBbTe HOHHO-
MOJICKYJISIPHBIC YPaBHCHUSI.

18. Kakume u3 TEPEYUCIICHHBIX HUXKE COJICH ITOJBEPrarOTCS YACTUYHOMY THAPOIIU3Y,
obpa3yroT kucneie comu: NaNOz, K2SOs, MgCOs, ZnBr..

19. JloGaBieHnue, KakuxX W3 MEPEUHUCICHHBIX HIDKe peareHTOB K pactBopy CrCls ycumut
TUAPOIIU3 COJIH:

a) HCI;

0) NaOH;

B) Na2COs.

20. Pacrionoxkute coeAMHEHHs B MOpsiAKe Bo3pacTanus pH ux pacTBOpoB (KOHIEHTpAIUs
omunakoBa): Na2CO3z, NaOH, NaHCO3, NaCl, NH4CI.

21. KakuM MHIUKATOPOM HEOOXOAMMO BOCHOJIH30BAThCS, YTOOBI PACHO3HATH B KaKOH M3
MPOOUPOK HAXOJMUTHCS PACTBOP THAPOKCHIA HATPHUS, B KAKOW XJIOPUIA HATPHs, a B KAKOW COJISTHAS
KHCTIOTA.

22. Kaxkoit o6bem 81% ceproii kuciotsl (p = 1,74 t/cm®) Heo6xomumo B3sTh A1 500 cm®
pactBopa ¢ koHueHTpauuei 0,2 H?



23. CxonbKO rpaMm caxapo3sl Hasio 100aBuTh k 300 r 2%-ro pacTBopa, YTOObI MOTYIHUTH 5%-
BIH.

24. Jlns nojuiepkaHns HeoOX0AUMOTo 3HaueHns pH XHMHK MpUroTOBHI pacTBop: K 200 cm®
0,4 M pacTBopa MypaBbHHO#H KucnoTsl mpubasun 10 cm® 0,2%-noro pacteopa KOH (p = 1 r/em®) n
norydeHHbld 00beM pazbaBmi B 10 pa3. C kakum 3Hauenwem pH monyden pactBop? (KHcoon =
1,8-1074).

25. Mcxons U3 cTeneHn OKUCIICHUS XpoMa, Hoaa, u cepbl B coenuHeHnsx KoCra07, Kl HaSOs,
NalOs, Cr03, CaS ompepenute, Kakoe W3 HHX SBISETCS TOJBKO OKHUCIHTEIEM, TOJBKO
BOCCTAHOBUTEJIEM U KaKO€ MOXKET MPOSBIATh KaK OKHCIUTEIbHbIEC, TaK U BOCCTAHOBUTEIbHbBIE
cBoiictBa. [louemy?

26. Hcnonmb3ys MeTOA TONypeakluid, YpPaBHINTE OKHUCIUTEIHHO-BOCCTAHOBUTEIHHYIO
PEaKIuIo:

NaBr + MnO2 + H2SO4 — MnSO4 + NaxSO4 + Br2 + H20.

27. ITnactunsl u3 Fe u Zn onyctunu B pactBop CuSOs. CocTaBbTe IEKTPOHHBIE YPABHEHHS
npoucxoisammx peaknuid. Kakue mporeccbl OynyT MpOMCXOMUTh HA TUIACTUHAX, €CJIH HApYKHBIE
KOHIIBI UX COCIMHUTH IPOBOHUKOM.

28. CoctaBbTe IJICKTPOHHBIC YPAaBHECHHUS IMPOIIECCOB, MPOMCXOMSAIIUX HA ICKTPOJAAX TpPU
anextposuze pactBopa Cra(SO4)3 C HHEPTHBIMU SJICKTPOIAMHU.

29. C KakMMH W3 TEPEYMCICHHBIX COCIMHEHWH Oymer pearmpoBarh mens? Hammmmire
YpaBHEHHUS BO3MOYKHBIX PEAKIUH.

a) H2SO4 (xoHIL.);

0) AlCls;

B) HNO3 (pa30.);

r) AgNO:s.

30. JIBe sxemne3HbIe IITACTUHKU, YACTUYHO IMOKPBITHIC OHA OJIOBOM, APYTast MEIIbIO, HAXOIATCS
BO BJI&XKHOM BO3/yX€, MOPCKOW U peuHol Bojae. Ha kakoii U3 3TUX MIacTUHOK ObicTpee oOpaszyeTcs
pxaBuuHa? [louemy? OrieHUTE CKOPOCTH 0Opa30BaHUs MPOJIYKTAa KOPPO3UU B PAa3HBIX YCIOBUSX.
CocTaBbTe 3JEKTPOHHBIE YPaBHEHUS aHOIHOTO M KATOAHOTO MPOLIECCOB KOPPO3HH STUX IIJIACTUHOK.
KaxoB coctaB npoykToB KOppO3uH xemne3a?

31. Ha oxpaiieHHOW MOBEPXHOCTH KOpPITyca MOPCKOTO CYAHA, 00pa3oBaauch ACPEKTHI B
MOKPBITUN, KOPPO3UOHHBI TOK COCPEIOTOYECH Ha IMOBEPXHOCTHBIX ydacTkax. COCTaBbTE CXEMy
pa3BUTHS KOPPO3UH (IIPOIECCHI, MPOTEKAIOIINE B aHOJHOW M KAaTOJHOW 30HaX; TOKOIPOBOJIIEE
ypaBHEHHE), a TAK)KE pacCUUTaiTe MoTepro MeTasuia 3a 20 IHeH, eclii cujla KOPPO3HOHHOTO TOKa, C
y4eTOM 30HBI AeiicTBus, cocraBuia 0,075 A.

32. Kakne MeTaJiIbl MOKHO TIPUMEHUTH JIJIST aHOTHOW 3aIUTHI )KEJIC3HBIX U3JICITHiA?



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 OOYUYEHHUS C IOMOILBIO OLIEHOYHBIX CPE/ICTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaumeHnoBaHue
OLICHOUHOTO Omnucanust mpoLeypsl MPOBEIEHUS KOHTPOJIBHO-OLIEHOUYHOTO MEPONPUATHUS U
MPOLEAYPEI OLIEHUBAHUS PE3YILTATOB 00yUCHHS
cpejcTBa p yp pesy. M

KomtokBuyMBl TPOBOIATCA BO BpeMsl NPaKTHYECKUX 3aHATHH. IIpemonmaBarens Ha
Kommoxsuym MPaKTHIECKOM 3aHATHH, MPEANICCTBYIOIEM 3aHATHIO MPOBEICHHUS KOJUIOKBHYMa,
JIOBOJHT 10 00YJAIOMHKXCS TEMY TTOJIEMHUKH, KOJIMYECTBO 3aJaHUH

BrimonHeHNe pa3HOYPOBHEBBIX 3a/ad, IPETyCMOTPEHHBIX pabodeil mporpammon
JUCLUIUIMHBI, TPOBOAATCS B 9achl CAMOCTOSITENbHON paboTel. Bo Bpems BbImomHEeHHs
3aJaHUil pa3pelraeTcss IOJb30BaThCA YUCOHHKAMH, CIPABOYHHKAMH, KOHCIIEKTaMHU
JIEKUUH, TETpaAsiMU JUIsl IPAKTUYECKUX 3aHATUN

PasHoypoBHeBas 3anaua

3amuTa 1a60paTOPHBIX PabOT MPOBOAMTCS BO BpeMsi TabOpaTOpHbIX 3aHATHI. Bo Bpems
NpPOBEIEHUsT  3aIlIUTBl  JabopaTopHOW  pabOTBl  TMOJB30BAThCA  yUeOHUKAMHU,
CIpPaBOYHUKAMH, KOHCIIEKTAMH JIEKIUI, TETPAIAMH HE Pa3pelieHo.

[pemoaaBarens Ha 1abOpaTOpHOil paboTe, MPEANICCTBYIOUICH 3aHSITHIO MPOBEACHHS
3alIUTBl JTaOOPaTOPHON pabOThI, AOBOAUT A0 OOYYAOIIMXCSA: HOMEp 3allHIacMOn
n1a00paTOPHOM pabOThI, BpeMs Ha 3alIUTy Jab0paTOPHOH PabOTHL.

[MpemoaaBarens UHHOPMHUPYET OOYUAIONIMXCA O pPe3yJbTaTaX 3alluThl JabopaTopHON
paboTHI cpasy Mocie e KOHTPOIbHO-OIIEHOYHOTO MEPOTIPHATHS

JlaGoparopnast pabota

Jlns opraHu3alMu U MOPOBEIEHUS NPOMEKYTOUHOM aTTECTAllUd COCTABIIKOTCS THUIIOBBIE
KOHTPOJIbHBIC 3aJIaHUs UJIW NHBIC MaTCpUaJlbl, HGO6XOI[I/IMI)I€ JUIA OOCHKH 3H21HI/II>1, YMGHI/If/'I, HaBBIKOB
U (WIIK) OMBITA JIEATEIbHOCTH, XapaKTePU3YIOUINX dTanbl (OpMUPOBAHUS KOMIIETSHIIMIA B IpoIiecce
OCBOEHUS1 00pa30BaTENIbHOMN POTrpaMMBbl.

[lepeyeHp TeopeTHYECKHX BOIPOCOB M THUIOBBIE MPAKTHUECKHE 3aJaHUs Pa3HOrO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEXKYTOYHOM aTTecTaluy OOydJarouIrecs MOJy4yaroT B Hadaje
ceMecTpa dYepe3 JIIEKTPOHHYI HH(opMalroHHo-o0pazoBatenbHyo cpeny Hpl YIIC (uunHbiid
KaOMHET 00y4aromerocs).

Onucanue npoueayp NpoBeaeHNsi MPOMEKYTOUHOIH aTTecTAalUu B (popMe IK3aMeHAa
U OLlEHMBAHUSI Pe3yJbTATOB 00yYeHHUs
[TpomexyrouHas arrecraus B (hopMe dK3aMeHa MPOBOIUTCS ITyTEM YCTHOTO COOECEeTOBaHUS
no OmseraM Win B popMe KOMIIBIOTEPHOTO TeCTUPOBAHUSI.

[Ipn mnpoBeAcHHHM TNPOMEKYTOUHOW arTecTanmmu B ¢GopMe cobeceoBaHHUS OUIICTHI
COCTaBISIOTCS TAKUM 00pa30M, YTOOBI KAkl U3 HUX BKJIIOYAI B €05l TEOPETUUECKHE BOMPOCH! U
MPAKTUYCCKHE 3a/IaHu.

buner comepxut: nBa TEOpPETHUYECKHUX BOMpoca Jid OLEHKH 3HaHui. Teopernueckue
BOITPOCHI BI)I6I/IpaI-OTCﬂ N3 IIEPCUHA BOIMPOCOB K 3K3aMCHY; ABa MPAKTHUYCCKUX 3adaHUA. OAHO U3 HUX
JUISL OIICHKH YMEHHH (BbIOMpaeTcss W3 TEepeyHs THIOBBIX MPOCTBHIX MPAKTUYECKUX 3aJaHui K
9K3aMEHY); JAPYroe MPaKTHYECKOE 3aJaHue NJIsi OIEHKH HABBIKOB M (WJIM) OMBITa ACATEIHHOCTH
(BBIOMpAIOTCS U3 MEPEUHs TUMIOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEeHY).

PacripeniesieHre TeOpEeTHUSCKUX BOIIPOCOB WM MPAKTHUECKUX 33JIAHUH 10 3K3aMEHAITMOHHBIM
OmsieTaM HaxOJUTCS B 3aKPBITOM JJIsi 00yJarommxcs AocTymne. Pa3paboTaHHbIN KOMIUIEKT OUIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIIHOHHO-00PAa30BaTCILHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (pOHIOB OIEHOYHBIX CPEACTB.

Ha sx3amene oOyuarommuiicst 6epetr OWIeT, i MOATOTOBKM OTBETAa HA YK3aMEHAIIMOHHBIN
ouer o0yuaroniemMycs OTBOJUTCS BpeMs B mpeaenax 45 MunyT. B mporiecce oTBeTa o0yyaromnierocs
Ha BOIMPOCHI M 3a/IaHUs OMIIeTa, MPETO0/IaBaTe)Ib MOKET 33/1aBaTh JOMOIHUTEIILHBIC BOITPOCHI.

Kaxnpiii Bompoc/3ajaHue Owmiieta OLEHUBAETCS MO YeThIpexOayuIbHOM cucTeMme, a jaalnee
BBIUMCIISCTCS cpefHee apu(METHYECKOe OIICHOK, ITOJIYYCHHBIX 3a KaXKIbIi BOIPOC/3aJaHHUE.
Cpennee apuMeTHUECKOE OLIEHOK OKPYTISETCS 10 EeJIOT0 MO MpaBHiiaM OKpPYTIICHHS



[Ipu mpoBeneHWH TPOMEKYTOUHOW aTTeCTalud B (OpME KOMITBIOTEPHOTO TECTHPOBAHUS
BapUaHT TECTOBOT'O 3aJjaHus popMUpyeTCs U3 (POHA TECTOBBIX 3aIaHUH MO JUCLIUIUIMHE CITyYailHBIM
ob6pazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aIaHUSMHU OTKpBITOrO TUIA U 50 % 3amanmii
— 3aKPBITOTO THUIIA.

O0pa3en SK3aMeHAMOHHOT0 OnJieTa

. YTBepxaaro:
JK3aMeHAUOHHDII Onmaer Ne 1

3aBenyrontuii kKadeapoi

M0 TUCHHIUINHE « XHMHS»
Auet - « » Upl'YIIC

20 -20
y9eOHBIHA TOx

1. OCHOBHBIE XMMHUYECKUE 3aKOHBI (3aKOH COXPAaHEHHUSI MaccChl, 3aKOH ABOIaJpo, CIEACTBUE U3
3aKkoHa ABOTrajpo).
2. XMMUYECKUE UCTOYHHUKY TOKa. Buael. Y cTpoiicTBo.

3. Mcnonp3ys MeToA MOIypeakiui, ypaBHANTE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO PEAKIUIO:
NaBr + MnO2 + H2SO4 — MnSO4 + Na2SO4 + Br2 + H20.

4. UToObI MPUTOTOBUTH 25% CTPOUTENBHBINA PACTBOP M3 2 KT CyXOH CMecH, Kakoi 00beM BOZbI (P
=0,995 r/CMg) HE00XO0aUMO B3AThH?




