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COI'TTACOBAHO

Kadenpa «CTpouTensCTBO KEIE3HBIX JOPOT, MOCTOB U TOHHEIICH», POTOKOM OT «21» Mas 2024 r.
Ne 10

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



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

1 (hopmupoBaHEe HAYIHOTO MUPOBO33PEHUS

OBJIAICHUC TCOPCTUYCCKUMHU OCHOBAMU W MPAKTUYCCKHMMHU HaBbIKaMH [0 NPUMCEHCHUIO XHUMUYCCKHUX

2 o
METOJIOB ¥ MTOJIXOI0B JIJIsl YCIEITHOTO YCBOCHUS TUCIUIUIAH MPO(ECCUOHANLHON HANPABICHHOCTH
1.2 3agaum JMCHUIIHHBI
1 (opMupoBaHre 3HAHUH 00 OCHOBHBIX XMMHYECKHX MpOIECCaX W CBOMCTBAX BaKHEHIINX XUMHYECKHX

OJICMCHTOB U 06pa3yeMblx HIMHU ITPOCTBIX U CJIOKHBIX BEIICCTB

(opMHpoBaHuE YMEHHUH NpE/ICKa3bIBaTh BO3MOXKHOCTD M HAIpaBJICHNE NMPOTEKaHHUsI XUMUUECKUX PEaKLU,
2 yCTaHaBJIMBaTh B3aUMOCBSI3U MEX/y CTPOEHHEM BEILECTBA U €r0 XUMUYECKUMH CBOMCTBaMH, I10JIb30BaThCA
COBPEMEHHOM XUMUYECKOH TEPMHUHOJIOTUEN

OBJIaICHUE HABBIKAMH PAcueTOB C UCIIOJIb30BaHUEM OCHOBHBIX MOHATHH U 3aKOHOB CTEXMOMETPUH, 3aKOHA
JISWCTBYIOIMX Macc, HaBBIKAMHU pabOThl ¢ XUMHYECKOW TOCY/10# U mpubopamu

(opMupoBaHHE HAYYHOTO MBIIUICHUS W IPUMEHCHWE XWMHUYECKHX 3HAaHWK B TpodeccHoHATBHON
EITENLHOCTH
1.3 Ilesi> BocHUTaHNS M 321241 BOCIIUTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIHUTAHHE 00yUYAIOIIUXCS

Lens nmpodeccnoHaIbHO-TPYIOBOTO — (POPMHPOBAHUE Y O0YUAIOIINXCS OCO3HAHHON PO eCCHOHATPHOM OpUeHTAINH,
NOHMMAaHHS OOLIECTBEHHOI'O CMBICHA TPYJa W 3HAYUMOCTH €ro Ui ceOs JIMYHO, OTBETCTBEHHOTO, CO3HATEIHHOTO H
TBOPYECKOTO OTHOIIICHHS K Oy TyIIeH AeATeIbHOCTH, PO(EeCCHOHATBHOM 3TUKH, CITIOCOOHOCTH MPEBUACTh U3MCHCHUS,
KOTOpBIE MOTYT BO3HUKHYTh B MHPO(ECCHOHAILHOW [EITCIBHOCTH, W YMCHHIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JaHHBIX YCIOBHUAX TPyAa.

Lens BoCIMTaHUsI JOCTUTAETCS 110 MEpPe PELICHHUS B €IMHCTBE CIECAYIONIUX 3a/1au:

— (popmMupoOBaHHE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIMTAaHHUE Y€CTH, TOPJOCTH, NOOBU K MpodeccuH, CO3HATEIBHOIO OTHOIICHUS K MPO(ECCHOHAILHOMY AONTY,
NOHMMAEMOMY KakK JIMYHasi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (hopMupoOBaHUE IICUXOJIOTHHU NPOodeccuoHana;

— hopMupoBaHue NPOHECCHOHATBHON KYJIBTYPbI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (popmupoOBaHKE COMANBEHON KOMIETCHTHOCTH M JPYTHE 3aa4H, CBS3aHHbBIC C MIMHDKEM IPOGECCHU H aBTOPHTETOM
TPAHCIOPTHOU OTPaCIH

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

Ienb 3KOIOTMYECKOro BOCIHUTaHUS — (POPMHUPOBAHHE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYIXKAIOIIEH cpeae, KOTopoe
CTPOMTCS Ha 6a3e 3KOJIOTMICCKOTO CO3HAHMSI, YTO MPEAIOoaracT COOII0ICHHE HPABCTBEHHBIX U IIPABOBBIX MIPUHIUIIOB
MIPUPOJIONIOJIb30BAHUSA U MPOMAaraHay HUAEH ero ONTUMHU3AlMH, AKTUBHYIO AESITEbHOCTh [0 M3YYECHHIO U OXpaHe
TIPUPOJIBI.

Llenb qocTuraercs no Mepe pelieHus B €IMHCTBE CIEAYIOIINX 3a/1ay:

— Pa3BUTHE FKOJIOTMUECKOI0 CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOT0 TIOBEJICHUS;

— (opMupoBaHHE YMEHUH M HAaBBHIKOB Pa3yMHOTO HPHPOIONOIB30BAaHUS, HETESPIUMOIO OTHOIICHHUS K ACWCTBUSM,
MIPUHOCSALIUM BpPEJ] 3KOJIOTUH;

— IPUOOPETEHNE OIBITAa SKOJIOTO-HATIPABICHHON AEATEIIEHOCTH;

— CTaHOBJICHHE W Pa3BUTHE y OOyYAIOMIHUXCA IKOJOTHYECKOW KYIBTYPHI, OCpEKHOTO OTHOIICHHS K POJTHOU 3eMIIe,
MIPUPOAHBIM OoraTcTBamM Poccuu u Mupa, TOHMMaHUE BIUSHUS COUMATBHO-IKOHOMUYECKUX MPOIECCOB HA COCTOSTHUE
TIPUPOJIHOM U COLIMAJIBHOW Cpebl;

— (opMHpOBaHHE y 00YUYAIOIIUXCS IKOJOTHUSCKON KapTHUHBI MHpPA, Pa3BUTHE Y HUX CTPEMJICHUS Oepedb U OXPaHSTh
NIpUpOAY;

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

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. Tuctuniuns / O0si3aTenbHast 4acTh

2.1 IucuMnjvHbl ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CUMIIIHHbI

1 ‘ JucnuniinHa n3ydaeTcs Ha Ha4allbHOM 3Tane GOpMUPOBaHHUS KOMIIETCHIINN

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUHIJIMHbI
Heo0X0IMMO KaK MpeAllecTBYOLIEe

b1.0.07 MaremaTuka

b1.0.13 Marematnieckoe MOIEITUPOBAHNE CUCTEM U MPOIIECCOB

b1.0.14 MnxxeHepHas SKOJIOTHUsI

b1.0.32 DnekTpoTeXHHUKa U JIEKTPOMEXaHUKA

b1.0.60 Teopust ynpyroctu

b3.01(/1) BeinosnHeHKe BBITYCKHOW KBAIM(HKAMOHHOHN paboThI

~N oo~ WN P

Bb3.02(/1) 3ammra BRIMYCKHOM KBaTH(PUKAIMOHHONW PabOTHI

3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYYEHUSA 11O JUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA




OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon u Kon u HaumeHoBaHUe
HANMEHOBaHHE HHIAKATOPA I0CTHKEHHS I[nanupyemsbie pe3ybTaThl 00ydeHUS
KOMITETeHI[HH KOMIIeTeHI[HH
3HaTh: OCHOBHBIC IIPEACTABICHUS O CTPOCHIH aTOMOB U
MOJIEKYJT; 3aBUCHMOCTh XUMHYECKIUX CBOWCTB BEIIECTB U
0COOEHHOCTH UX MOBEJICHHUS B COOTBETCTBHH C COCTABOM U
CTPOCHHUEM; OCHOBHBIC MOHSITHS ¥ 3aKOHBI XUMUH,
OIIK-1 Cocoben 3aKOHOMEPHOCTH XUMHUYECKUX MPOIIECCOB; CBOMCTBA
peatb PACTBOPOB; JMCKTPOXHUMHUICCKHIE TPOIIECCHI
I::;;Z‘fﬁ HpIe YMeTh: ycTaHaBIUBATh B3AHMOCBSA3H MEXY CTPOCHHEM
npodeccronanbHol | OTTK-1.3 3HaeT oCHOBHBIC BEIIECTBA M €r0 XUMIYECKUMH CBOMCTBAMI; MTPEICKa3bIBATh
ESTENBHOCTH © HOHSTHA U 3AKOHEL XMUH, BO3MOKHOCTb U HaNpaBJICHHE NPOTEKAHMS XHMUICCKUX
HCIONB3OBAHNCM COCOGEH OGbACHSTE peaxiii; 00BSICHATH CYIIHOCTh XUMHUUCCKUX SBJICHUN U
METO/IOB CYIIHOCTh XUMHYCCKHUX TpOLIECCoB
CCTCCTBOHHBIX ABICHHH  IPOIECCOB Bnaz[en:: HaBBIKAMH PaceTOB C HCTIOMb30BAHIEM OCHOBHBIX
Hay, TIOHATHI! 1 3AKOHOB CTEXHOMETPHH, 3aKOHA ICHCTBYIOIX
MATEnMATHICCKOrO Macc; crocodamMu u hopMaMu NPEACTABICHUS XUMHUCCKON
AHAII3A 1 nHdopmanuu (GopMyIbHOM, CIOBECHON, CUMBOJILHOM);
MOIETHPOBAHHS IpreMaMy BbIOOpA M3BECTHBIX METO/IOB U aJITOPUTMOB JIJIs
PEIICHHS TOCTABICHHBIX 3a/1a4; HABBIKAMHU OOBICHCHHUS
CYIIHOCTH XUMHUYECKHUX SBJICHUN U MTPOICCCOB
MIPUMEHUTEIHHO K MOJICTHHBIM XHMHUYICCKAM CHCTEMaM,
TEXHOJIOTHIECKUAM, TPAHCIIOPTHBIM U IPHUPOTHBIM 00BEKTaM
4 CTPYKTYPA U COAEP KAHUE NINCIHHUIIJINHBbI
Ounas ¢popma *Kon
Kon HauMmeHoBaHHe pa3/1e/10B, TEM M BU/10B PadoT C Hacwt MHIHKATOPA
eMecTp Tlex H]J JIa6 CP JOCTHIKCHU A
KOMITIETEHII MU
1.0 | Pazgen 1. OcHoBHBbIe 3aKkoHBbI xuMuH. Ilepuoamyeckuii
3akoH. CTpoeHHMe W CBOMCTBa BelleCcTB, XMMHMYeCKHMX
cucreM. XUMHUYeCKasi CBA3b.
11 | Tema 1. OcHOBHBIE TOHSTHS U 3aKOHBI XUMHUHU. [ a30BbIe 1 5 2 OIK-1.3
3aKOHBI
1.2 | JIaboparopnas pabota Ne 1. [TonyueHue u u3ydeHUe CBOMCTB 1 2 OIK-1.3
OKCHIOB, THIPOKCHJIOB U COJIeH
1.3 | JIaboparopHas padora Ne 2. OmpeneneHne MOJISIPHOI Macchl 1 2 1 OIK-1.3
SKBHBAJICHTA MarHUs METOJIOM BEITECHEHHS BOJIOPOJIA
14 | Tema 2. Crpoenue aroma. llepuoamyeckas cuctemMa H 1 1 OIK-1.3
CHCTEMATHKa YIIEMEHTOB
1.5 | JlabopatopHast pabora Ne 3. KsaHTOBO-MexaHWYeCKas
MOJENb CTpOoeHust aroma. llepuoamueckue CBOWCTBA 1 2 2 OIIK-1.3
JJIEMEHTOB
16 | Tema 3. Xummyeckas CBi3b, €€ Pa3HOBHIHOCTH. 1 1 1 OIK-1.3
T'ubpuamr3anus '
1.7 | Jlabopatopnas pabora Ne 4. Xumuueckas CBS3b. 1 2 OIK-1.3
I'eomerprueckast hopMa MOIEKyII '
2.0 | Paszaen 2. CocTaB U cBOiiCTBA paCTBOPOB.
2.1 | Tema 4. CocraB u cBoiictBa pacTBOpoB. CrocoOsI
BEIpQKCHUS KOHIEHTpanmid. KoJulMratuBHBIE CBOWCTBA 1 5 1 OTK-1.3
pactBopoB. Kilaccudukamust M CBOWCTBAa HCIIEPCHBIX '
cucTeM
2.2 | Tema 5. Teopust 3IEKTPOTUTUUECKON AUCCOLHAIIIH 1 1 1 OIIK-1.3
2.3 | Jlaboparopuas padora Ne 5. MOHHO-OOMCHHBIC PEAKIIUU B 1 2 OIK-1.3
pacTBOpax MIEKTPOJIHUTOB
2.4 | JlaboparopHas pabora Ne 6. OnpeneneHne KeCTKOCTH BOIBI 1 4 OTK-1.3
TUTPUMETPHUECKUM METOIOM
2.5 | Tema 6. Bomopoauslii mokasarens. I'uaponus coneit 1 1 1 OIIK-1.3
2.6 | Jlaboparopnas pabGora Ne 7. Ompenenenne pH pactBopa.
o 1 2 1 OIIK-1.3
I'uaponus coneit
3.0 | Pazaen 3. Xumuueckasi TepPMOAMHAMUKA U KHHETHKA.
3.1 | Tema 7. DHepreTuka XMMHYECKUX MPEBPAILEHHIA 1 2 2 OIIK-1.3




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUA0B padoT C Hacwt Mﬂé]m::mpa
MR e Hp J1ag cp lilooM—rr[lelTeeHHuMuﬂu
3.2 | Jlaboparopnas pabora Ne 8. TerutoBbie 3hdexTsl peakiuii 1 4 OIK-1.3
pacTBOpEHUs
3.3 | Jlabopatoprass pabora Ne 9. OmpeneneHue TEIUIOTHI
Helfrpanuzamuu. OrnpesneneHue HampaBlIeHHs NPOTEKaHUS 1 2 OIIK-1.3
peakuuu
3.4 | Tema 8. XuMuueckas KHHETUKA H PABHOBECHE 1 2 OIIK-1.3
3.5 | Jlabopatoprass pabora Ne 10. I3ydyeHume BIUSHHA
KOHIIGHTPAIllMM BEUIECTB W TEMIIEPaTypsl Ha CKOPOCTH 1 4 OIIK-1.3
XMMHUUYECKOH peakIy 1 XMMHUECKOEe PaBHOBECHE
4.0 | Paznen 4. DaeKTpoxuMusi.
4.1 | Tema 9. OKHCIUTENLHO-BOCCTAHOBUTEIbHBIE POLIECCHI 1 1 OIIK-1.3
4.2 | Jlabopatoprass ~ pabora  Ne 11. OKHUCITUTETHHO- 1 2 OIK-1.3
BOCCTAHOBHTEJIbHBIC PEAKIINU
4.3 | Tema 10. DIEKTPOXUMHUYECKUE CHCTEMBI 1 2 OIIK-1.3
4.4 | Jlabopatopuass pabora Ne 12. Ompenenerne 3JIC 1 2 OIK-1.3
rajJbBaHHYECKOTO AIIEMEHTA
4.5 | Tema 11. Kopposus MeTalIoB 1 1 OIIK-1.3
4.6 | Jlabopatopnas pabdora Ne 13. Koppo3sus meramios. 3ammra 1 2 OIK-1.3
METaJJIOB OT KOPPO3UH
4.7 | Tema 12. DnexTponus 1 1 OIIK-1.3
4.8 | JlabopatopHas paGota Ne 14. DIeKTPONH3 U €T0 IPUMEHEHHE 1 2 OIlK-1.3
5.0 | Pazgen 5. Opranuyeckasi XAMHs H XMMHS 0JMMEPOB.
5.1 | Tema 13. OcHOBHBIE KJAacChl OPraHUYECKUX COETUHEHU,
1 OIIK-1.3
0COOCHHOCTH CTPOCHUS NOJIHMEPOB
dopma IpoMEKYTOUHON aTTeCTallUN — SK3aMEH 1 36 OIIK-1.3
HUtoro yacos (6e3 yu€Ta 4acoB Ha MPOMEIKYTOUHYIO 17 3 | 21
aTTECTAINIO)

5 ®OHJ1 OHEHOYHbBIX CPEACTB JIsA MTPOBEAEHUSA

ATTECTALUU OBYYAIOILIUXCHA IO JUCIUITIJIMHE

TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXKYTOYHOM

@DoHJ OIIEHOYHBIX CPEACTB VIS IPOBEICHNS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IIPOMEKYTOYHON aTTecTalnu
T10 ANCUHIUINHE 0(OpMIIeH B BHIE NpriioxkeHust Ne 1 k pabodeit mporpamMme AUCLMIUIMHBI M pa3MeIIeH B 3IEKTPOHHON
nH(popMannoHHO-00pa3oBaTeIbHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaroIeMycst Yepe3 ero JMYHbIH KaOuHeT

6 YYHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

TV CHMUILIAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas JUTEpPaTYpa

Komn-Bo 3Kk3.
bubnuorpaduueckoe onucanue B 6ubnmorexe/
OHJIANH
6111 I'manka, H. JI. O6mas xumus : yue6. nocooue - Uza. crep. / H. JI. [muaka. M. : 58
B Knopyec, 2013. - 749c.
I'muuka, H. JI. O6mas xumust B 2 T. Tom 2 : yueO6Huk juis By3oB / H. JI. I'nunka ;
6.1.1.2 o penaknueit B. A. [Tonkoa, A. B. badbkoBa. — 20-¢ u3z., nep. u gom. — Omnaits
e Mockea : FOpaiit, 2024. — 379 ¢. — URL: https://urait.ru/bcode/537457 (nara
obpamenus: 14.02.2024). — TekcT : SIEKTPOHHBIH.
I'muuka, H. JI. O6mas xumust B 2 T. Tom 1 : yueOuuk i By3oB / H. JI. I'unka ;
6.1.13 o penakuueit B. A. [TonkoBa, A. B. badbkoBa. — 20-¢ u3z., nep. u gom. — Omnaits
e Mockga : FOpaiir, 2024. — 353 ¢. — URL: https://urait.ru/bcode/537456 (nara
oOpamenns: 14.02.2024). — TekcT : 37IeKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYPA
Kon-Bo k3.

Bubnmuorpadudeckoe onmcanmne

B OuOmoreke/
OHJIAMH




6.1.2.1 Pyccarckas, H. B. Xumus : yae6.-meton. mocodue / deaep. areHTCTBO XK.-1I. 188
T tpaHci., Upkyrt. roc. yH-T nyrei coodmu.. Mpkyrck : UpI'VIIC, 2022. - 103c.
6.1.2.2 Sxumona, I'. A. Xumus : ma6. npaktukym / denep. areHTCTBO XK.-J. TpaHCIL., MUpKyT. 275
o roc. yH-T nmyTe# coobmr.. Upkytck : UpI'YIIC, 2014. - 99c.
6.1.23 Scwko, C. B. Xumus ¢6. 3aaa4 : ¢6. 3amga4 / coct.: C. B. fceko, I'. A. SIkumoBa. 274
o Wpxyrcxk : UpI'VIIC, 2015. - 144c.
6.1.3 YueOHO-MeTOAUYEeCKHE Pa3PA0OTKU (B T. Y. 115l CAMOCTOSITEIbLHOH PadoThl 00y4aIOUIUXCS)
Kon-Bo k3.
Bubmmorpadudeckoe onucanme B Oubmmorexe/
OHJIANH
SAceko, C. B. Metoanveckne yka3aHus 10 H3y4IeHNIO AUCIUIUTHHBL b1.0.12 Xumus
o cnenuanbHOCTH 23.05.06 CTpOUTENBCTBO JKEIE3HBIX JOPOT, MOCTOB
6.1.3.1 TPAHCHOPTHBIX TOHHENEH, crienuanm3arist Moctsr / C. B. Scbko ; UpI VIIC. — Omnnaitn
Wpxyrck : UpI'VIIC, 2023. — 12 c. - TekcT: anexkTpoHHbIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_48486 1423 2024 1 signed.pdf
6.2 Pecypchl HHPOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « MHTepHET»
6.2.1 DnekTpoHHO-O0nbIMoTEeuHas cucrema «M3narensctBo Jlanby, https://e.lanbook.com/
6.2.2 DNeKTpOHHO-6ubIHOTeuHas cucteMa «O6paszoBatenbHas miardopma FOPAMTy, https://urait.ru/
6.2.3 DIeKTPOHHO-0MOIHOTEYHAsl CUCTeMa «Y HUBEPCUTETCKasi OMOIMOTeKa OHIaiHy, https://biblioclub.ru/
6.3 IlporpammHoe odecneyenne 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
6.3.1 bazoBoe mporpaMMHoe ofecrieyeHne
6311 Microsoft Windows Professional 10, rocymapctBeHHblli KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.12 g/iicrosoft Office Russian 2010, rocyaapctBennsiid kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReade_r, cBOOOIHO pacrpocTpansieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
o viewer/foxit-reader/
6.3.1.4 Adobe Acrobat Reader DC cBoOOmHO pacmpocTpaHsieMOoe IMpPOrpaMMHOE — OOecreucHHe
o https://get.adobe.com/ru/reader/enterprise/
Sunekc. bpaysep. IlpuknagHoe mnporpamMmHoe ofbecrieueHne ooOmiero HasHaueHus, OducHble
6.3.1.5 MIPUJIOKCHUS, JTUIICH3HS — CBOOOIHO PacpoCTpaHsIeMoe MporpaMMHOE odecrieueHue 1o uieH3uu BSD
License
6.3.2 Cnenuain3upoBaHHOE NMPOrpaMMHOe obecneuyeHue
6.3.2.1 ‘ He npenycmotpeno
6.3.3 NHdopmanuoHHbIE CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpeHst
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycMoTpenst

7 OIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,

HEOBXOJIUMOM JJIs1 OCYHECTBJEHUSA YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, T, I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsleBckoro, . 15;
kopnyc JI UpI' VIIC naxoautcsa — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

VYuebHas aymurtopus J1-605 11 mpoBeaeHNS JISKIIMOHHBIX M MPAKTUIECKUX 3aHATHH, 1a00paTOpHEIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO MPOSKTHPOBAHMS (BBITIOIHEHHS KYPCOBBIX

2 paboT), TeKyIIero KOHTPOJISA U TPOMEXYTOUHOH aTTecTaruu. OCHOBHOE 000pyIOBaHHE !

CreMaIn3npoBaHHast MeOellb, MyJIbTUMEINAIIPOEKTOP, 3KpaH, (HOyTOYK nepeHoCcHOM). Iist mpoBeneHust
3aHATUI NMEIOTCs y4eOHO-HaTIsIHbIE TOCO0Ms (TIPe3eHTAIMH, TUIAKATHI).

Jlabopatopus I'-109 «XumMus» 171 NpOBEAESHUS JIEKIIMOHHBIX M IPAKTHYECKUX 3aHATHH, 1a00paTOPHBIX
paboT, TPYNIOBBIX ¥ MHIUBHIYAILHBIX KOHCYJIBTallMi, KypCOBOTO MPOEKTUPOBAHUS (BBIIIOIHEHUS

3 KypPCOBBIX padoT), TEKYIIEro KOHTPOJISt U IPOMEXXYTOYHOH aTTectanini. OCHOBHOE 000pyI0BaHHE:!

CreMaIN3upoBaHHast MeOellb 31eKTpOomKad CyIIMIbHBIN; BECHI 3JIEKTPOHHBIE; MUKPOCKOI; LIEHKep;
neHTpudyra; peppaxromep; 6ans BoasHas; MKM®; pH-merp; akBagucTHILIATOD

IMomemnieHus A CaMOCTOATEIBHON PabOTHI 00YYAIOIINXCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOJKITFOUEHHON K HH(OPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTH « HTepHeT», 1 00eceueHbI TOCTYIIOM B
JNEKTPOHHYI0 HHPOpMaMOHHO-00pa3oBaTenbHyto cpeny Upl YIIC. [TomemeHus 11 caMOCTOSTEIbHON

4 paboTHI 00yUarOIIUXCSL:

— YUTAJIbHBIC 3aJIb;
— y4eOHbIe 32kl BEIYUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, 1-501, 1-503, 1-505, J1-507;
— TOMEIIEHHS JIJIsI XpaHeHHs1 1 Npo(duIIakTHIECKOro o0cay uBaHus yaeOHoro obopymoBanus — A-521

8§ METOANYECKHE YKA3AHUSA JISA OBYYAIOIIIUXCA




11O OCBOEHMIO TN CHUIIJIMHBI

Bun yueGHOI
JIeSTeIIbHOCTH

Opranuzanus yueOHOH NesTeIbHOCTH 00y4aromerocs

Jlexus

Jlexmust (ot matmHCKOTO «lection» — dYTeHWE) — BHI ayAWTOPHBIX YUEOHBIX 3aHATHH.
Jlexnus: 3akimanplBaeT OCHOBBI HAYYHBIX 3HaHUI B CHCTEMATH3UPOBAHHOMH, MOCIENOBATENBHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PAa3BUTHS COOTBETCTBYIOIICH
o0nacTi HayKW M TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdYaroIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [TO3HABATEIBbHYIO aKTHBHOCTH 00YYaIOIINXCSI.

Bo Bpemsi JIEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JOJDKEH YMETh CKOHLIEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX HpoOJieMaX M BKIIOYUTH B pabOTy Bce BUABI MaMSTH: CIIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUTraTelbHy0. 11 3TOro Bech MaTepua, u3jlaraéMblil IpernoiaBaTeiem,
oOyyaroliemMycsi HEoOXOAMMO KOHCHEKTHpOBaTh. Ha MONSIX KOHCHEKTa ClexyeT IoMedaTh
BONPOCHI, BBIACICHHBIE OOYYAIOIMMCS U KOHCYIbTALMM C IIperojaBareieM. BBIBOIBL,
MIOJTyYeHHBIE B BUAE (POPMYII, PEKOMEHIYETCs B KOHCIIEKTE TOAYEPKUBATH NN OOBOIUTH PAaMKOH,
9TOOBI JIydIle 3alOMHUHANUCH. [lOJE3HO COCTaBUTH KpaTKAH CIPAaBOYHHUK, COJICSpPIKAIIUI
OTIpECTICHUS BaKHEHIINX MOHATHH Jeknnu. K kaXnoMy 3aHATHIO CeayeT pa3o0pars MaTeprall
npeaplaymed neknuu. M3ydas Martepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLIHH, Clemyet
MIEPEXOJUTH K CIETYIOMIEMY BOIIPOCY TOJIBKO B TOM CIy4Yae, KOTJa XOPOIIO YCBOEH MPEIbL YN
BoIpocC. P}II[ BONPOCOB JUCHUIIIIMHBI MOXKET OBITh BEIHECEH HA CAMOCTOSATENHHOE HU3y4YCHUC. Takoe
3a/jaHKre TPEOYeT ONMEPATUBHOTO BBHIMOIHEHHUS. B KOHCIIEKTE JICKIHI HEOOXOIUMO OCTABUTh MECTO
JUISL OCBEILEHUS] YIOMSHYTBIX BOIpocoB. O003HAYMTH BOIIPOCHI, TEPMHHBI, MaTepuall, KOTOPbIH
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmu
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuale, To Heo0X0auMo chopMyIUpOBaTh BOIIPOC
U 3aJaTh MPENOJABATEII0 HA KOHCYJIPTAINH, HA IPAKTUYECKOM 3aHATHH

JlabopaTopHras
pabota

OCHOBHOIA [1EJ1BI0 JTAOOPATOPHBIX PAdOT SBISICTCS TCOPETUICCKOE 00OCHOBAHUE, HATIIAIHOC
U/WIHA SKCICPUMEHTAIBHOE IMOATBEPKICHUE HW/WIIM TMPOBEPKA CYIIECCTBEHHBIX TCOPETHUCCKUX
MOJIOKEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHanu3 CYHIECTBYIOIIMX METOAMK M METOJOB HUX
peammanu 1 T.J. OHH 3aHUMAOT NPEUMYIIECTBEHHOE MECTO MpPHU H3YYEHHH UCIUIUIMH
00513aTeNIbHOM YaCTH M YacTH, GOPMUPYEMOH y4acTHHKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

Ucxons u3 menn, coaepkanrieM IT1abopaTOPHBIX pabOT MOTYT OBITh:

- DKCIICpUMEHTAIBbHAS TPOBEPKa POPMYIL, METOIUK PacdeTa;

- IpOBEICHIE HATYPHBIX N3MEPEHII CBOHCTB, pa00YHX TapaMeTPOB, PSKUMOB pabOTHI MpH
ITOMOIIHN JTAOOPaTOPHOTO 0OOPYIOBAHUS W/MITH CTEHIOB  MAaKETOB;

- O3HaKOMJICHHE, aHAJIN3 U TEOPETUUECKHUE BBIKIAJKH M0 YCTPOUCTBY, IPUHIIUAITY TEHCTBUS
u ciocobaM 00CITy>)KMBaHMS alllIapaToB, JeTallel MallTuH, MEXaHU3MOB, TIPOIECCOB, MPOTEKAIOITIX
B HUX NP 3TOM | T.J.;

- HarsAaHas rpaduueckas WHTEPIpPETAUs YSPTeKEH, cXeM, 00bEMHBIX MOBEPXHOCTEH U
T.Jl., BOCIIPOU3BOAUMBIX C TOMOIIBIO CHIEIIMATTU3UPOBAHHOTO MIPOTPaMMHOTO O00ECTIeUeHHUS;

- UMHUTAIIMOHHOE MOJIEIMPOBAHHE TMPOIIECCOB, MPOTEKAIONIUX B CIOKHBIX XUMUYECKHUX,
(U3NIECKUX, MEXaHIMYECKHUX, SJCKTPHUECKUX U IP. 00BEKTaX;

- HaBIOHOE TpEACTaBICHHE O paboTe TNepcoHala KOHKPETHOH OpraHW3aldd WIIH
noapaszaenenus OAO «PXI» nmocpeacTBOM MOAEIMPOBAaHUS IUTATHBIX U BHEIUTATHBIX CUTYali
B BUPTYaJbHBIX CIECIAATH3UPOBaHHBIX APM (aBTOMATH3MPOBAaHHBIX pabOUMX MECT);

- YCTaHOBJICHHE W TOATBEPXKACHUE 3aKOHOMEpPHOCTEH (IIyTeM CpaBHEHHUS MPOBEICHHOTO
AKCIICPUMEHTA M PACCYMTAHHBIX 3HAYCHUH) U T.11.;

- O3HAaKOMJICHHE C METOJMKAMHU MPOBEACHUS AKCIEPUMEHTOB, HATJISIIHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB U TIp.;

- YCTaHOBJIEHUE CBOWCTB BEIIECTB, UX KAUECTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK;

- QHAIIM3 Pa3MYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TPONU3BOJACTBEHHBIX U MHBIX
MIPOIIECCOB;

- pacueT MmapameTpoB pPa3IMYHBIX SBJICHWH M TPOIECCOB, CMOJIEIHPOBATh KOTOPBIC HE
BO3MOYHO B PEAJIbHBIX YCJIOBUSIX (HapuMmep, Ype3BblyailHble CUTYalluH U IIp.);

- HAaOJIOICHUE Pa3BUTHS SIBIICHHUM, IPOLICCCOB | JIP.

JlomyckaeTcst MHOE COJIepKaHUE JIAOOPAaTOPHBIX paboT, eciau 3To OymeT CIOCOOCTBOBAThH
peanu3anyu 1enei u 3a1a4 TUCIHUIUTHHEI 1 (POPMUPOBAHUIO COOTBETCTBYIOIIAX KOMIICTCHIIHIA.

[o xapakTepy BBIIMOJIHACMBIX JTa00PATOPHBIX PA0OT BO3MOXKHEI:

- O3HAaKOMWTENbHBIE palOThl, WCIOJb3yeMble I  3aKpervieHHuS  H3YYEHHOTO
TEOPETUIECKOTO MaTePHAIbI;

- aHATUTUYECKUE PabOTHI, UCMOIB3YEMBIC /IS TOTYIeHUST HOBOH MH(OpPMAIMH Ha OCHOBE
(hopManu30BaHHBIX METOIOB;

- TBOpYECKHE pabOThI, OPHEHTUPOBAHHBIE HA CAMOCTOSTEIBHBIN BRIOOD MOIX0/IOB PEIICHUS
3amad.




[Ipexxne, 4eM NPUCTYNMUTh K JA0OPATOPHBIM 3aHATHAM, OOydYaIOMUMCS HE0OX0IUMO
MTOBTOPUTHh TEOPETHUCCKUI MaTepua rmo teme padorsl. Kaxxias nabopaTopHas pabora ocHalleHa
METOJIMYCCKUMH YKa3aHHUSIMH, pa3padOTaHHBIMHK MPENOJABATEISIMH, BEIYIIUMH JUCIUTUINHY

CamMocrosTenpHas
pabora

OOyueHne MO AUCHUILIMHE «XHMHS» NPETyCMaTpHBaeT AKTUBHYIO CaMOCTOSTENBHYIO
paboty obyuatomerocs. B pazmene 4 paboudeit mporpaMMbl, KOTOpPBIX HaszbBaeTcs «CTPyKTypa U
COJEp)KaHWE UCLUIUIMHBI», BCE Yachl CAMOCTOSATEIBHOM pPabOTHI pacHmucaHbl MO0 TeMaM H
BOIIPOCaM, a TaKXKe yKazaHa HeoOXouMas yueOHast TuTeparypa: 00yJaromuics u3ydaeT yueOHbIi
Marepuall, pa3dupaeT MpuMepsl ¥ pemaeT pa3HOypOBHEBbIE 3a7adi B paMKaX BBIIOJIHEHHS Kak
00IIKX JOMAIIHUX 3alaHUH, TaK ¥ HHIUBUIYIBHBIX JoMaHuX 3aaanuid (M/13) u npyrux Bunos
paboT, mpeayCMOTPEHHBIX paboyeld MporpaMMOi TUCHUILIMHBL. [IpH BBITOJHEHUH TOMAITHUX
3aaHuil oOyuaromemycs clexyeT OoOpaTHThCS K 3ajayaM, PEIICHHBIM Ha MNpeAbIIyIInuX
MPAaKTHYECKNX 3aHATUAX, PEIICHHBIM JIOMAIIHUM padoTaM, a Takxke K MpUMEpaM, MPHUBOIIUMBIM
nekropoM. Ecmm 3Toro Oyger HEZOCTAaTOYHO JUIA BBIIOJIHEHHS BCEH pabOTHI MOXKHO
JOTIOJIHUTENIEHO BOCIOJIB30BAaThCSl YIEOHBIMH IIOCOOMSIMM, NPHBEICHHBIMH B paszene 6.1
«YuebOHast nuteparypa». Eciam, HecMOTps Ha W3y4EHHBIH Marepual, 3aJaHHE BBIIIOJHUTH HE
yZHaeTcsi, TO B OOS3aTENbHOM IOPSAAKE HEOOXOAMMO IOCETHTh KOHCYNBTAlMIO IPETOJaBaTes,
BEAYIIETO MPAKTHIECKUE 3aHATUS, W/HITH KOHCYIbTAIIHIO JIEKTOPA.

JomamiHue 3amaHMs, WHIMBHAyaJbHbIE JIOMAallHUE 3aJaHust M Jpyrue paboTsl,
IIpeyCMOTPEHHbIE pado4eli IpOrpaMMON JUCIMIUINHBI TOJDKHBI OBITH BBIIIOJIHEHBI 00Y4aIOIUMCs
B YCTAHOBJICHHBIC IIpEIOAaBATCIEM CPOKH B COOTBETCTBUU C Tpe6OBaHI/I§IMI/I K O(l)OpMJ'IeHI/I}O
TEKCTOBOM U rpaduuecKkoil JoKkyMeHTaluu, chopmyaupoBaHHbiM B [lonoxenun «TpeboBaHus k
0(OPMIICHHIO TEKCTOBOM U rpaduueckoil nokymMeHTaun. HopMOKOHTPOIIbY

Komruieke yueOHO-METOqUYECKUX MaTepUalioB 10 BCEM BUJAM y4eOHOI AeSTeNbHOCTH, IPEAYCMOTPEHHBIM padoueii
MPOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HHpOpMaIlMOHHO-00pa3oBarenbHoit cpene Vpl YIIC,
JIOCTYITHOW 00y4aromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yHarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Y€pe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHUE MHHOBALIMOHHBIX METOJ/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

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

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIUTHOCTh, HAJIEKHOCTh, O0BEKTUBHOCTb, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
cucreMa:

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

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOPMUPOBAHHOCTH  KOMIETEHIIMM; TIO3BOJIAET pelaTh TUIOBBIE 3aJaud, M[PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOIUKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 3aa4M MOBBIILIEHHON CI0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOJMYECKOM 00ECTICUEHHUH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYeT

AUCHHUILIMHA.

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

JucrumiHa « XuMUsD Y4acTBYeT B (JOPMUPOBAHUYN KOMITETCHIIUH:

OIIK-1. Cnocoben pemiate WHXEHEPHBIEC 3a/1a4d B MPO(ECCHOHATBHON JEATEIbHOCTU C
UCTIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMaTHYEeCKOT0 aHAIN3a U MOJICIIUPOBAHUS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHI

ouHasi popma o0yUeHus

Haumenosanue Ko
KOHTPOILHO HHI[HK;ITO a HaunmMeHnoBaHue OIEHOYHOTO
Ne P OOBEKT KOHTPOJIS p cpexnctra (popma
OLIEHOYHOTO JOCTHKEHHS HpoBeIeHN™)
MEpOIIPUATHS KOMITCTEHIIHU P
1 cemectp
10 Pazgen 1. OcHoBHble 3akoHbl xuMuH. Ilepuonuyeckmii 3axoH. CTpoeHMe W CBOWCTBAa BelIeCTB,
' XHMHYeCKHX cHcTeM. XMMHYecKasi CBS3b
Komnnoksu CTHO
o Tema 1. OCHOBHBIE TOHATUSA U ™ (Y )
1.1 | Tekymmii KOHTPOJIb OIIK-1.3 PasHoypoBHEBBIE 3a1a4n
3aKOHBI XUMHH. [ a30BbIC 3aKOHEI (MHCHMeHHO)
JlabopatopHras pabota Ne 1.
. PATOPHaA p . JlabopaTopHas pabota
1.2 | Tekymmii KOHTPOIBb IlonydeHue u u3yueHue CBOUCTB OIlK-1.3 (MUCHMEHHO)
OKCHJIOB, TUIPOKCHJIOB U COJIEH
JlabopaTopHras padota Ne 2.
N OmnpeneneHre MOJISIPHOI MacChl JlabopaTopHast paboTa
1.3 | Tekymmii KOHTPOINIB pea p OIlK-1.3 PATOPHaA p
SKBUBAJIEHTa MarHusi METOJA0M (TMCHbMEHHO)
BBITECHEHHSI BOAOPOJIA.
Tema 2. CtpoeHue atoma. KomnmokBuym (ycTHO)
1.4 | Texkymuii KOHTPOJIb [lepnoauueckas cucrema u OIIK-1.3 PasHoypoBHEBBIE 3a1a4uK
CHCTEMaTHKa 3JIECMEHTOB (MCHMEHHO)
JlabopatopHras pabota Ne 3.
. KBaHTOBO-MeXaHHYIECKas! MOJIEIb JlabopaTopHast paboTa
1.5 | Tekymmii KOHTPOJIb A OIIK-1.3 paTopHasp
cTpoenus aroma. [lepuoanueckue (McpMEHHO)
CBOHCTBA 3JIEMEHTOB
Komnoksuym (ycTHO
. Tema 3. XuMmuueckasi CBSI3b, €€ ™ (y )
1.6 | Tekymmii KOHTPOIIBb OIlK-1.3 Pa3zHoypoBHEBBIE 3a/1a41
pa3sHOBUAHOCTH. [ MOpuIm3aIis (IHCHMEHHO)
JlaGopatopHas pabora Ne 4.
N PATOPHas b JlabopaTopnas pabora
1.7 | Texkyumii KOHTPOJAb | XUMHYECKas CBS3b. OIlK-1.3 (HCHMEHHO)
I'eomerpuyeckast hopma MOJICKYIT
2.0 | Pa3nen 2. CocTaB u CBOiiCTBa pacTBOPOB
Tema 4. CoctaB u cBoiicTBa
pacTBOpoB. CrIOCOOBI BEIpasKCHHUS Komtoksuym (yeTHo)
o KoHUeHTpauui. KosmnuratusHeie MY
2.1 | Tekymuit KOHTPOIH . OIIK-1.3 PaszHOypoBHEBBIE 321241
CBOICTBa pPacTBOPOB. (mHChMeHHO)
Knaccugukamnus u cBoricTBa
JUICTICPCHBIX CHCTEM
Komnokeuym (ycTHO)
o Tema 5. Teopus
2.2 | Tekyuuii KOHTPOJIb p . OIlK-1.3 Pa3zHOypoBHEBBIE 3a1a41
ANEKTPOIUTHYECKOM AUCCOLMALIN (nichMenHo)
JlabopatopHras pabota Ne 5.
. PaTOPHa b Jlaboparopuas pabota
2.3 | Tekyuuii KOHTpoJib | MOHHO-OOMEHHBIE peaKkiiu B OIlK-1.3 (UCHMeHHO)
pacTBOpax AEKTPOJIUTOB
JlabopatopHnas pabota Ne 6.
N paTOpHas p Jlaboparopnas pabota
2.4 | Tekymuit KOHTPOIb OrnpeneneHue KeCcTKOCTH BOAbI OIIK-1.3 (HCHMEHHO)
TUTPUMETPHYECKUM METOI0M
N Komnoksuym (ycTHO
o Tema 6. BogopoaHslil mokaszaTels. y™ (y )
2.5 | Tekyumii KOHTPOJIB o OIIK-1.3 Pa3zHoypoBHEBbIE 3a1a4H
IMunponus coneit (IiChMeHHO)
JlabopatopHnas pabdora Ne 7.
. PATOpHai b JlabopaTopHast paboTa
2.6 | Tekymuii koutpons | Ompenenenue pH pactBopa. OIIK-1.3 (MHCHMEHHO)
I'unponus coneit
3.0 | Pa3znexn 3. Xumuueckasi TEPMOAMHAMHKA M KHHETHKA




KosutoxkBuym (ycTHO)
OIIK-1.3 Pa3HOypOBHEBBIC 3a1a4K
(TMCHMEHHO)

Tema 7. DHepreTuka XUMHUECKUX

3.1 Texyiui KOHTPOJIb MpeBpanieHui

JlabopatopHras pabota Ne 8.
3.2 | Texymuii kouTpoNs | TermuoBeie 3P PEKTH peaKITHii OIIK-1.3
pacTBOpEeHUS

JlabopaTopnas paboTa
(TMCHMEHHO)

JlabopatopHras paboTa Ne 9.
OmnpeneneHne TETIOTH

3.3 | Tekymwmii KoHTpOdb | HeWTpanuzauuu. OnpeneneHue OIIK-1.3
HarpaBJeHUs IPOTEKaHUs
peakuuu

JlabopaTopnas paboTa
(IIMCBEMEHHO)

KostoxBuyMm (ycTHO)
. Tema 8. Xumuueckass KHHETHUKA U
3.4 | Tekymuit KOHTPOIb OIIK-1.3 PasHoypoBHEBBIE 3a/1a4H

paBHOBecHe
(IMCBEMEHHO)

Jlabopatopnas padora Ne 10.
W3yuenue BnusiHUSA
KOHIICHTPAITIH BEIICCTB U OITK-1.3 JlabopaTopnas paboTa
TeMIIepaTypbl Ha CKOPOCTh (TIMCBEMEHHO)
XUMUYECKOU PEAKLUU U
XMMHYECKOE PAaBHOBECHE

3.5 | Tekymwuit KOHTPOIH

4.0 Pasznen 4. DiekTpoxumus

Koanoksuym (ycTHO
Tema 9. OxucIuTEILHO- ™ (s )

4.1 | Texymuit KOHTPOJIb OIlK-1.3 Pa3HoypoBHEBEIE 3a/1a41
BOCCTAHOBUTEJIbHBIE TIPOLIECCHI
(IIMCBEMEHHO)

JlabopaTopnas padota Ne 11.
4.2 | Texywwuii KOHTpoIb | OKUCIUTENBHO- OIlK-1.3
BOCCTAQHOBHUTENBHbIC PEAKIIHH

JlabopaTopHas pabota
(TTMCBEMEHHO)

KomnmokBuym (ycTHO)
OIIK-1.3 PasHoypoBHEBBIE 3a1a4H
(TUCHMEHHO)

Tema 10. DnekTpoXuUMHUECKHE

4.3 Texymuii KOHTPOJIH
™ CHCTEMBI

JlabopaTopras padora Ne 12.
4.4 | Texymmuit kouTposs | Omnpenenerne IC OIIK-1.3
raJbBaHUYECKOro 3JIEMEHTa

JlabopaTopnas paboTa
(TUCHMEHHO)

Komnokeuym (ycTHO)
45 | Texymuit kouTpors | Tema 11. Koppo3us metammos OIIK-1.3 PaszHOypoBHEBBIE 321241
(TIMCBEMEHHO)

JlabopaTopnas padora Ne 13.
4.6 | Texymuii KOHTPOJIb Kopposus metanos. 3amuTa OIIK-1.3
METAJUIOB OT KOPPO3HH

JlabopaTopnas pabota
(TTMCBEMEHHO)

KomnmokBuym (ycTHO)
4.7 | Texymuit KOHTPOJIb Tema 12. Dnextponus OIlK-1.3 Pa3HoypoBHEBEBIE 3a/1a41
(TIMCBEMEHHO)

JlabopatopHnas padoTa Ne 14. OITK-1.3 JlabopaTopHnas paboTa

4.8 Tekymuii KOHTPOJIH
™ DJIEKTPOJIU3 U €ro IPUMEHEHHUE (IIMCBEMEHHO)

5.0 | Pa3men 5. Opranuyeckasi XUMHS H XHMHS OJTHMEPOB

Tema 13. OcHOBHBIE KJIACCHI
OpPTaHUYECKUX COCITMHCHUH,

0COBEHHOCTH CTPOEHHS OIK-1.3 Komnoksuym (ycrHo)

5.1 | Tekymuit KOHTPOIB

TIOJIMMEPOB
Tekymuii KOHTPOJIb Paznensr 1-4 OIlK-1.3 Kontponbnas padora (KP)
(TIMCBEMEHHO)
DKk3aMeH (cobecenoBaHue)
[Ipomexxyrounas Pasnersr 1-5 OITK-1.3 DK3aMeH - TECTHPOBaHHUE
aTTecTanus (KOMITBIOTEpHBIE

TEXHOJIOTHH)

*<DopMa MMPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBFOTCPHBIC
TCXHOJIOTHH.

Onucanue noka3sarejed 1 KpuTepueB OLlEHUBAHMS KOMIIeTEHIIM .
Onucanne MIKaJ oeHHBaHUSA



KoHTpons KauecTBa OCBOGHHS JAUCLMIUIMHBI BKJIIOYAeT B ce0sl TEKYUIMH KOHTPOJb
yCIIEBaEMOCTH U TPOMEXKYTOUHYIO aTTecTanuio. TeKymMid KOHTPOJb YCIIEBAEMOCTH U
IPOMEKYTOUHAsl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCS B LENAX YCTAHOBJIEHUS COOTBETCTBUS
JOCTIDKEHUH  0OydalomMXcsi IMO3TanHBIM — TpeOoBaHMSAM 0O0pa30BaTeNbHOW MPOTPaMMBI K
pe3yibTaraM 00y4eHus 1 GOpMUPOBaHMS KOMIETEHIUH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM NPOBEPKH 3HAHUU,
YMEHUH, HAaBBIKOB OOyd4aroliuxcs. 3ajada TEKYLIEro KOHTPOJIS — ONEpaTUBHOE U DPEryISIpHOE
yIpaBiieHUE YUeOHOH NeSATETbHOCTHIO 00YUaIONIMXCSl HA OCHOBE 00OPAaTHOM CBSI3H U KOPPEKTHPOBKH.
Pe3ynbpTaThl OLICHUBAHUS YUYUTHIBAIOTCS B BUJIE CPEAHEN OLIEHKHU IPU IPOBEIECHUH TPOMEXYTOUHOM
aTTeCTallHH.

J171st OlleHUBaHUS Pe3yIbTaTOB 00YUCHHSI UCTIONB3YETCS YeThIpeX0allIbHAs IIKAJA: «OTIUIHOY,
«XOpOULIO», «YAOBJIETBOPUTEIIBHOY», «HEYAOBIETBOPUTEIBHO» M JIBYXOa/UIbHAs HIKaJa: «3a4TEHOY,
«HE 324TCHO».

[lepedyeHb OLIEHOYHBIX CPEACTB, MCIIOJIB3YEMbIX I OLEHUBAHMUSA KOMIIETCHLIMH, a TaKxke

KpaTKasi XapaKTepUCTHKA STUX CPEACTB IPUBECHBI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBnenue
HaunmeHnoBanue
No Kpatkast xapaKTepHUCTHKA OIICHOYHOI'O CPEICTBA OIIEHOYHOI'O
OIICHOYHOT'O CPE/ICTBA
cpenctea B ©OC
CpelncTBO KOHTPOJISI YCBOCHHS YUEeOHOTO MaTepualia TEeMBI,
paszena WM pa3[esioB AWCIHUILIMHBI, OpPraHU30BaHHOE Kak | Bompocsl
yueOHOE 3aHATHE B BUAC COOCCEIOBAaHUS MPEMOAaBaTeNil C | KOJUIOKBHYMOB IO
1 | KomnoxBuym
00y4aroIuMHuCS. TemMaMm/pazjenam
Mosxer OBITP  WCIIOJIB30BAHO  JUIS  OLEHKH  3HAHWH | JTACIUILIMHBI
oOyJaromuxcs

PazHoypoBHeBbIE
3a7a4n

PaznnyatoT 3amaqn:

— PEeNpOAYKTHBHOTO YPOBHS, ITO3BOJIIOIINE OICHUBATH M
JMarHOCTHPOBATh 3HAHHE (PaKTUIECKOTo MaTepuaia (6a30BbIe
MOHATHSA, aITOPUTMBL, (AaKTBl) M YMEHHE NPaBHIBHO
HCIIOJB30BaTh CIEIUaIbHbIE TEPMUHBI U MOHATHA, Y3HaBaHHUE
O00BEKTOB H3YyYEHHUs B paMKax OIpEIEJICHHOTO pasjena
JUCHUTUIAHBL;

MOJeT OBITh HCIOJB30BAHO JUIA OIEHKH 3HAHWA M yMEHHMH
oOydaromuxcs;

— PEKOHCTPYKTHBHOTO YPOBHS, MO3BOJIIOIINE OLIEHUBATH H
JMarHOCTHPOBaTh YMEHHUsSl CHHTE3MpOBaTh, aHAIM3UPOBATH,
0000maTe (akTHYeCKUH H TEOPETHYSCKHH Marephail C
(opMyTHpPOBaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBIICHHEM
TIPUYNHHO-CIIEICTBEHHBIX CBSI3€H;

MOXET OBITh HCIIOJB30BAHO MJIS OIEHKH 3HAHUH, YMEHHH,
HABBIKOB ¥ (HJIH) OMBITA ACATEIBHOCTH 00YYaOIIIXCS;

— TBOPYECKOTO YPOBHS, MO3BOJIIONIME OIEHUBATH U
JUarHOCTHPOBATh YMEHHMS, HHTETPUPOBATh 3HAHUS Pa3IMIHBIX
o0nacTeil, apryMeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS;
MOJKeT OBITh HCIIOJB30BAHO JUIS OIEHKH 3HAHWH, yYMEHHH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIINXCS

OO6pazern 3apanus
JUTSL pEeIIeHUs
Pa3HOYPOBHEBOU
3a1a4u

3 | JlabopartopHas paboTa

CpenctBo, MO3BOJISIONIEE OICHUTh yYMEHHE OOydaromerocs
MUCBMEHHO  W3Jaratb  CyTh  IIOCTaBJICHHOW  3ajayw,
CaMOCTOSTEIIFHO MPUMEHATh CTAHAAPTHBIC METOMBI PEIICHUS
MIOCTABJICHHOW 3aJadyd C FKCIIOJIb30BaHHEM HMEIOIIeHCs
nmabopaTopHO#  0a3bl, NPOBOJUTH AaHAIHM3 MOJYYCHHOTO
pe3ynbTara paboTHL.

MoskeT OBITh UCITOJIE30BAHO ISl OIICHKH YMEHUH, HAaBBIKOB H
(n1n) ombITa ASITETLHOCTH 00YJarOIIHXCS

OO6pa3er| 3aganus
JUISl BBITIOJTHEHUS
nabopaTopHOH
paboThl 1
MIPUMEPHBIH
nepeyeHb
BOIIPOCOB ISl €€
3aIIUThI

ITpoMesxyTouHas arrecTanus

HaumeHnoBanue
OLIEHOYHOTI'O CpPEJICTBA

Kpartkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA

IIpencraBnenue
OLIEHOYHOI'0
cpencta B POC




1 | Dx3amen

CpencTBo, MO3BOJISIONICE OIICHUTH 3HAHUS, YMEHUS, HABHIKOB
1 (WIM) OTIBITA ESATETHHOCTH 00YYarOmerocs 1Mo JUCIUTUIAHE.
MokeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESTEIHPHOCTH 00YJIarOIIUXCS

Ilepeuyens
TEOPETHYECKUX
BOIPOCOB H
MPaKTHYECKUX
3amaHuil (oOpazery
9K3aMEHAIMOHHOTO
Owmrera) K
9K3aMEHY

Tect — mpomexxyToUHast
2 | arrecranus B hopme
JK3aMeHa

CucteMa  aBTOMATHU3UPOBAHHOTO  KOHTPOJS  OCBOCHHSA
KOMICTCHIMKA (4acTH KOMIICTEHIIMK) OOyJaroImuMcsl o
JUCHIUIUIAHE (MOJYJII0) C MCIOJIb30BAHUEM HMH(POPMAIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHH.

MoxeT ObITh HCHOJB30BAHO JUI OLCHKH 3HAHWH, YMCHUM,
HAaBBIKOB U (WJIN) OTBITA JESITEIHPHOCTH O0YJIarOIIUXCS

DoH TeCTOBBIX
3aJaHuN

Kpurtepnu u mxajnbl oileHUBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3y4YeHHUsl JHCUUIIIHMHbI
IPH NPOBeIeHNH NPOMEKYTOYHOM aTTecTanum B popme 3k3amena. llIkana onennBanns

YPOBHSI OCBOEHHUSI KOMIIEeTEeHIHii

[IIxana oneHUBaHUS

Kpurepun onennBanns

YposeHb
OCBOCHHUS
KOMITCTEHIINU

COTJIUYHO»

OOyyvarommiicst TNpPaBWIBHO OTBETWJI HAa TEOPETHUYECKUE
Borpochl. [lokaszam oTimYHBIE 3HAHUS B paMKax Y4eOHOTO
Marepuana. IIpaBuiIbHO BBINOIHWI NPAKTUYECKUE 3aJaHUS.
Iloxa3an oOTAMYHBIE YyMEHUS U BIAJACHHUA  HABbIKAMU
NIPUMEHEHHUS IIOJIyYCHHBIX 3HAHUNW W YMEHUN IIPU PELICHUU
3ajJa4 B pamkax y4yeOHoro wmarepuana. OTBETHJ Ha Bce
JIOTIOJIHUTEIIbHBIE BOIIPOCHI

Bricokuit

«XOPOIO»

OOyuaronuiicss ¢ HEOOJBIIUMH HETOYHOCTSAMH OTBETHJ Ha
TeopeTudeckue Bompockl. [Tokasan xoporiue 3HaHUS B paMKax
yueOHoro Marepuasna. C  HEOONBIIMMH  HETOYHOCTSIMU
BBIMOJHUJ TIPAKTUYECKUe 3aianus. [lokaszan xopoiine yMmeHus
U BJAJCHUS HABBIKAMU MPUMCHEHHS MOJYYCHHBIX 3HAHHU U
yYMEHHUI MPU PElICHUH 337a4 B paMKax y4eOHOro marepuana.
OtBeTr Ha GOJBIIMHCTBO JIOMOJHUTEILHBIX BOITPOCOB

bazoBrrit

«YHOBJICTBOPUTCIILHO»

OOyy4aromumiicst ¢ CyIeCTBEHHBIMA HETOYHOCTSIMH OTBETHJ Ha
TeopeTudeckue Bompochl. [lokazan  ynoBIIETBOPUTEIbHBIE
3HaHUS B paMKax ydeOHoro marepuasna. C CyIIECTBEHHBIMU
HETOYHOCTSMH BBINIOJIHMI TpakTH4deckue 3afmaHusd. llokazan
YIOBJICTBOPHUTENbHBIE YMEHHS ¥  BJIAJEHHS HaBBIKAMHU
NPUMEHEHHUS TONyYEHHBIX 3HAaHUM W YMEHHWH IpU pEIIeHUHN
3aJjad B paMKax ydeOHoro Matepuana. JlomycTHa MHOTO
HETOYHOCTEH ITPH OTBETE HA JIOTIOJIHUTEIbHBIE BOIPOCHI

MunuManbHBIH

«HCYAOBJIECTBOPUTCIBHO»

OOyy4aromuiicst Ipy OTBETE HA TEOPETHYECKUE BOIIPOCHI M NIPH
BBINIOJIHEHNH MPAKTHYECKUX 3aJlaHuil TPOAEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHUH 1 yMEHHH IIPH PEILICHNH 3a/1a4
B paMkax ydyeOHoro Mmarepuana. Ilpum oTBerax Ha
JIOTIOJTHUTENBHBIE  BOIPOCHI OBUIO JOMYIIEHO MHOXECTBO

HENPaBWIbHBIX OTBCTOB

KoMmnerenmus
He chopmupoBaHa

Tect — IIPOMCIKYTOYHAA

aTrTeCTanus B (I)OpMC OK3aMCHa

Kpurepuu onienuBanus [IIkana orieHMBaHUS

OoOyuaronmiicss BepHo orBeTwi Ha 90 — 100 % TecTOBBIX 3amaHUil mpU
MIPOXOKIACHUH TECTUPOBAHUS

«OTIUYHO»

OoOyuaronmiicss BepHO oTBeTHN Ha 80 — 89 % TECTOBBIX 3aJaHHUNl TIPU
MIPOXOKIACHUH TECTUPOBAHUS

«XOPOLIO»

OoOyuaronmiicss BepHO oTBeTHN Ha 70 — 79 % TECTOBBIX 3aJaHHUNl TIPU
MIPOXOKACHUH TECTUPOBAHUS

«YAOBJICTBOPHUTCIILHO»

OOy4aromuiicss BEpHO OTB

MIPOXOKACHUUN TECTUPOBAHUS

et Ha 69 % U MeHee TeCTOBBIX 3aJaHUU MPHU

«HCYAOBJIECTBOPUTCIBLHO»

Kpurepun u mkajbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN




TEeKYIIero KOHTPOJIsl yCIeBaeMoCTH

KonnokBuym

IIxane! ollecHUBAHUS

Kpurepun onieHuBanus

COTJIIMYHO»

«XOPOIIO)
«3aYTEHO

«YOOBJICTBOPUTCIILHO»

I'myGokoe u mpodHOE YCBOEGHHE MporpaMMHOro marepuana. IlomHsle,
NocJe/10BaTeNbHbIe, TPAaMOTHBIE U JIOTHYECKH H3JIaraeMble OTBETHI IIPU
BUIOM3MEHEHUH 3ananus. OOywarouiuiicsi cBOOOJHO CIIPaBISAETCS C
MIOCTaBJICHHBIMU 33JladaMM, MOXET OOOCHOBAaTh IPUHATHIE PELICHUS,
JEMOHCTPHUPYET BIaJieHUE Pa3HOCTOPOHHUMU HaBBIKAMH U IpHUEMaMU
BEITTOJTHEHUSI TPAKTHIECKUX padboT

3HaHWe MPOrpaMMHOTO MaTepualla, TpPaMOTHOE H3JIoKeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTE B OTBET€ Ha BOMNPOC, MPABUIIBHOE
MPUMEHEHHE TEOPETUUSCKUX 3HAHHM, BIAJeHHE HEO0OXOJUMbIMU
HaBBIKAMH TIPH BHIITOJHEHHH PAKTUYECKUX 3a/1a4

OO0yyJarommiics JEMOHCTPHPYET YCBOSHUE OCHOBHOTO MaTepHualia, mpu
OTBETE JONYCKAIOTCS HETOYHOCTH, NPH OTBETE€ HEIOCTATOYHO
MpaBWIbHEIE (HOPMYIUPOBKH, HaApyIICHHE IOCICIOBATEIFHOCTH B
U3JI0KCHUU TPOTPAMMHOI0 MaTepuaia, 3aTPYJAHCHHUS B BBIOJTHCHUH
MPaKTUUECKUX 3aJaHul

Cnaboe 3HaHME MPOTrPaMMHOrO MaTepHaja, NMPHU OTBETE BO3HHUKAIOT
OUIMOKH, 3aTPYAHEHHUS IPH BHITIOJIHEHUHU NIPAKTUYECKUX paboT

«HCYIOOBJICTBOPUTECIILHO» «HC 3a4YTCHO»

He ObUIO MOMIBITKU BEIIIOJIHUTH 3aJaHUuC

PasnoypoBHeBbI€ 3a1aun (3a1aHUS)

IIIkamel onleHNBaHUS

Kpurepun onieHnBaHus

«OTIIUYIHO»

«XOpPOLIOo»

«3a4YyTCHO»

«YHOBJICTBOPUTCIILHO»

JIeMOHCTPHUPYET OYCHD BHICOKHI/BBICOKHAI YPOBEHD 3HAHUH, YMECHUH,
HaBBIKOB B COOTBETCTBHHM C KPHUTECPHSIMH OICHUBAaHWA. Bce
TpeOOBaHNS, MPEIBSIBIIEMBIC K 3aJaHUIO, BEITIOTTHEHBI

JleMOHCTpHpYeT IOOCTAaTOYHO BBICOKHI/BBINIE CPEIHETO YPOBEHB
3HAaHUH, YyMEHWH, HABBIKOB B COOTBETCTBUH C KPUTEPUSIMH
omeHUBaHMWA. Bce TpeOoBaHUS, TpenbsABIAEMBIE K 3aJaHUIO,
BBITTOJTHEHBI

JleMoHCTpUpyeT cpeqHu ypOBEHb 3HAHWM, YMEHHH, HABBIKOB B
COOTBETCTBHM C  KPHUTEPHAMH  OICHHBAHUA.  BONBIIMHCTBO
TpeOOBaHuil, IPENbIBISIEMBIX K 33/1aHHIO, BBITIOJIHEHBI.
JleMOHCTpUpYET HM3KHI/HMKE CPEJHEro ypoBEHb 3HAHHMH, yMEHWH,
HaBBIKOB B COOTBETCTBHH C KpPUTEPUSIMH OLIEHHMBaHMA. MHoOTHE
TpeOOBaHusl, NpeIbsIBJISIEMbIE K 3aJIAHUI0, HE BBIITOJHEHbBI

«HCYAOBJIECTBOPUTCIBHO» «HE 3a4YTCHO»

JleMOHCTpUpYET OUEeHb HU3KUI YPOBEHb 3HAHUN, YMEHUN, HABBIKOB B
COOTBETCTBHM C KpuTepusiMH oueHuBaHus. He orera. He Obuio
HOMBITKH PEUINTH 33434y

JlaGopartopHas paboTa

IIxanb! OLIEHUBAHUS

Kpurepun onennBanus

«OTIIHUYIHO»

«3a4YTCHO»

«XOpPOIOo»

JlabopartopHasi paboTa BBIIIOJIHEHa B 0003HAYCHHBII MperogaBaTeieM
CPOK, MUCbMEHHBIN OTYET €3 3aMeUaHui.

JlaboparopHasi paboTa BBITOTTHEHA 00YUYAIOMIMMCS B ITOJTHOM 00BEME C
cobOmroeHreM HeoOXOoauMoi mocneaoBareabHoCcTH. OOydaromuics
paboTasl MOJHOCTBIO CaMOCTOSITENBHO; T0Ka3al HEeO0OXOIUMBIE JJIs
MPOBEJCHUS PabOThl TEOPETUUECKUE 3HAHUS, NPAKTUUECKHE YMECHUS U
HaBeIKH. Paborta (oT4er) odopmieHa axkKypaTHo, B Hamboiee
ONITHUMAIIBHO# 151 puKkcanuu pe3ynbTaTtoB hopme

JlaboparopHas paboTa BBHIMOTHEHAa B 0003HAUEHHBIN MPETIOIaBaTeIeM
CPOK, TNCHbMEHHBIH OTYET ¢ HEOOIBIINMH HeJ0YeTaMH.

JlabGopaTopHast paboTa BBINOJHEHa 00yJYarONIMMCS B TIOJTHOM 00beMe U
CaMOCTOSTENIbHO.  JIOMyIIeHsl  OTKJIIOHEHHMST OT  HEoOXOAMMOH
TIOCIIEI0BATEIbHOCTH BBITIOJHEHMS, HE BIMSIOIINE HA IPABHIBHOCTH
KOHEYHOTrO pe3ynbraTa. Pabora mokasbiBaeT 3HaHWE OO0YdYaIOIIUMCS
OCHOBHOTO TEOPETHYECKOr0 Marepuaja ¥ OBJI3JCHHE YMEHHSIMH,
HEOOXOAMMBIMH Ul CAMOCTOSTENILHOTO  BBIMOJHEHUSI  PabOTHI
JlonyIieHbl HETOYHOCTH U HEOPEXKHOCTh B OpOPMIICHUH Pe3yJIbTaTOB
paboThl (oTUETA)




JlabGopaTopHast paboTa BBINOJIHEHA C 3aJIeP)KKOH, TUCBMEHHBII OTYET C
HeJl0YEeTaMH.

JlaboparopHast paboTa BEIIOJHSIETCS W OQOpMIIIETCS 00yJarOIUMCS
«yIOBIICTBOPHTEIIHHO IpH HOocTOpoHHeH nmomomy. Ha BhImonmHeHHe padoThl 3aTpayuBacTCs
MHOTr0 BpeMeHH. OO0yJaromuics HOKa3bIBaeT 3HAHHUS TEOPETHIESCKOTO
MarepHana, HO WCHBITBIBACT 3aTPyJHEHHE IIPH CaMOCTOSATEIBLHOMN
paboTe ¢ ICTOYHUKAMH 3HAHUH W TPHOOpaMu

JlabopatopHast paboTa HE BBINOJIHEHAa, IUCHMEHHBIH OTYET HE
HpeNICTaBIICH.

PesynbraThl, MosydeHHbIE OOYYarOUIMMCS, HE MO3BOJISIIOT ClEIaTh
MIPaBUJIBHBIX BBIBOJOB W IOJHOCTBIO PACXOASTCS C IOCTaBJICHHOU
«HEYIOBIICTBOPUTEIBHOY» | «HE 3a4TeHO» | 1enblo. [TokaspiBaeTcs MmIoXoe 3HaHHE TEOPETHYECKOTrOo MaTephajia H
OTCYTCTBHE HEOOXONMBIX YMEHHUH.

JlaGopaTopHast paboTa HE BBINOJIHEHA, y Y4Yallerocs OTCYTCTBYIOT
HEoOXOIMMbIE JUI1 TNPOBEHNCHHS paldOThl TEOPETHYESCKHE 3HAHMA,
NPaKTUYECKUE YMEHUS U HABBIKH

3. TunoBble KOHTPOJILHBbIE 3a]aHKsI UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIl€HKM 3HAHMA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 32/1aHUs VIS IPOBeJeHUS KOJIJIOKBHYMA
KoHTposibHBIE  BapuaHTBl 3aJlaHUM  BBUIOKEHBI B DJIEKTPOHHOM  HMH(POPMALIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi o0yuaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe mpuBeneH oOpasel TUITOBBIX BAPUAHTOB 3aJaHHIA JUISI IPOBEICHUS KOJJIOKBUYMOB.

OGpa3zelr TUTIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 1. OcHOBHBIC IOHATHS U 3aKOHBI XUMHUH. ['a30BbIe 3aKOHBI»

1. Kak xnaccudunmpyrorcss xumudeckue BemectBa? Kakue BemiectBa Ha3bIBAIOTCS
MPOCTHIMU U CIIOKHBIMU?

2. Kak knaccuuuupyroTcs mpocTeie BemiectBa? Yem oHM OTINYal0TCs APYT OT apyra?

3. Ha kakue Kacchl JeNIATCs CIIOKHBIE BelecTBa?

4. OcHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHUS MacChl, 3aKOH KPaTHbBIX
OTHOILIECHHH, 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo.

5. 3akoH skBUBajIeHTOB. DOpMyTHUpOBKA 3aKOHA.

6. MonspHast Macca SKBHUBajeHTa. MOJISIpHBIM 00beM SKBHUBAJICHTA.

7. @aKTOp IKBUBAJIEHTHOCTH MPOCTOTO BELIECTBA U CIOKHBIX BEILIECTB.

O06pa3el TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 2. Ctpoenune atoMa. Ilepnonnueckas cuctemMa U CUCTEMATHKA DJIEMEHTOB.»

1. JlaiiTe ompenesieHHME 4YacTHUIL, KOTOpPbIE BXOASAT B cocTaB aroma. Jlaiite ompenerneHue
HOHATHUSAM: U30TOII, U300ap, U30TOH.

2. CoBpemMeHHast MOJIENb aToMa.

3. Yro xapakTepu3yloT KBaHTOBbIe uncia? KakoBo cOOTHOLIEHHE (COMOTYMHEHUE) MEXKITY
HuMHu? [laiiTe onpenenenye Kaxa0My U3 KBAaHTOBBIX YUCENL.

4. OOBsiCHUTE MPUHLUIMBI U TpaBHJIa, ONPEIENAIONINe MOCIeJOBATEIbHOCTh 3aNOIHEHUS
aTOMHBIX OpOuTasiel 3NeKTpoHaMU (TPUHLMI HAaMMEHbIIUX SHeprudl, npuHuun [laymu, npaBuna
KneukoBckoro, mpaBuino XyHa).

5. Kak ¢opmynupyercs nepuonuyeckuit 3akon J[. M. MenneneeBa. Uto Takoe mnepuof,
rpynna 31emMeHToB? Kak B HUX U3MEHSI0TCS CBOMCTBA 3JIEMEHTOB?

6. Kakyto nadopmanuro naet snexkrporHas ¢hopmysa deMeHnTa?

7. Kakue a/ieMeHTHI MONTyYHiIi Ha3BaHus S-, P- , d-, f-anementoB? ['ie oHu pacmonararorcs B
MIEPUOIUYECKON CHCTEME 1eMEHTOB? B ueM ux ocHOBHOE pasnuune?

8. OOBsACHUTE UCXO/1S U3 PTEKTPOHHOTO CTPOEHUS aTOMOB, KAKOB (PU3MUECKHUI CMBICT HOMEpa
nepuoja U HoMepa IrpyIibl.

9. Uto XapakTepu3yeT OTHOCUTENbHASI AJIEKTPOOTPULIATENBHOCTD d1eMeHTa? KakoB XxapakTep
ee U3MEHEHHS B IEPUOINYECKON CUCTEME FTIEMEHTOB?



10. Kak n3MeHsI0TCSA CBOMCTBA 3JIEMEHTOB B MEPUO/IE, TPYyIIe?

OGpa3zerr TUIIOBOTO BapruaHTa KOJUIOKBHyMa

«Tema 3. Xumudeckas CBsi3b, €€ pa3HOBUIHOCTHU. [ MOpuau3anus»
. UTo moHMMaeTcs 1Mo XUMHYECKOH CBA3bIO?
. Kakue BU1bI XMUMHYECKOW CBSI3U CYIIECTBYIOT?
. OTIM4YKs KOBJICHTHOM MOJISIPHOM OT KOBAJEHTHOW HEMOJSAPHON CBSI3H.
. NoHHas cBsI3b 1 OCHOBHBIE XapaKTEPUCTUKH.
. Mertajuinueckas CBsi3b 1 OCHOBHBIE €€ XapaKTEPUCTUKHU.
. Bonopoanas cBsi3b 1 OCHOBHBIE €€ XapaKTePUCTUKH.
. CriocoOnlI nepexpbIBaHusl AaTOMHBIX OpOUTaJIEH.
. KpatnocTts cBsizu.

9. Urto Ha3wIBaeTCs THOpUAU3AIIICIH?

10. Bunbl TuOpuau3anuu, reoMeTprsi THOPUIN30BaHHBIX OpOuTasei?

11. T'eomeTrpuueckasi CTPYKTypa MOJIEKYJIbI, B COOTBETCTBHUE C THUIIOM THOpUIM3AINI
LHEHTPAJIBHOTO aTOMa MOJIEKYJIbI.

03N LN kWi —

OO6pa3ern TUIIOBOrO BapuaHTa KOJUIOKBUYMa
«Tema 4. CoctaB u cBolicTBa pacTBOpoB. CriocoObl BeIpaykeHUs1 KOHIIeHTpaluii. Komuratusabie
CBO¥CTBa pacTBOpoB. Kitaccupukanus v CBOMCTBA TUCTICPCHBIX CUCTEM)

1. YUto Ha3bIBaeTCsi pacTBOPOM?

2. IlpuBenure mpuMepbl pacTBOPOB, Pa3IMYAIOLIMXCS 10 arperaTHOMy COCTOSHUIO. UTO
MIPUHSATO HAa3bIBAaTh PacCTBOpUTEIEM?

3. Uro Ha3biBaeTcs KoHIeHTpanuei? Kakue crmocoObl BEIpakeHUs! KOHIICHTPAIIUHY BBl 3HaeTe?

4. Yto nokaszpIBa€T MaccoBas J0Jsl pAaCTBOPEHHOIO BelllecTBa?

5. Yro nokasbiBaeT MOJISIpHasi KOHLIEHTPALMsI ¥ MOJIIpHasi KOHLIEHTpalHsl SKBUBaJeHTa?

6. Kakas KOHIIEHTpalMs Ha3bIBAETCS «MOJISTIbHOCTBIO pACTBOPa» M YTO OHA MOKa3bIBAET?

7. Yto Ha3bIBaeTCs TEMIEPATypON KUIIEHUsI, TEMIIEpaTypoi 3amep3aHus?

8. Kak onpenenuts TeMnepaTypy KUIeHus (3aMep3anus) pactBopa? 3anuumre GopmyIry s
orpeziesieHus TOHM)KEHUS TEMIIEPaTypbl 3aMep3aHMsI U MOBBILLIEHUS TeMIepaTypbl kunenus. OT yero
OyayT 3aBHceTh K03()(PUIMEHTHI MTPOMOPIIMOHATIEHOCTH B 3TUX BBIPAKEHUSX ?

9. Kakue npoiiecchbl MOTY4YHSIN Ha3BaHUS «30YJUITMOCKOIUSY, «KPUOCKOIHSI»?

O06pa3el TUIIOBOTO BapuaHTa KOJUIOKBHYMa
«Tema 5. Teopus HNEKTPOTUTUYECKON TUCCOLIUALIAN

1. Uto moHUMAaeTCs MO/ SIEKTPOTUTHIECKOM TUCCOIMAIlMel BEIIECTB B pacTBOpax?

2. Kakue hakTopsl ctocoOCTBYIOT SJEKTPOIUTHUYECKOM TUCCOLIMAIIMY BEIIECTB B pacTBOpax?

3. M3noxunTe OCHOBHOE IMOJIOXKEHHUE TEOPUH DIEKTPOIUTUUECKOMN TUCCOLNALIUN.

4. Kakue BemiecTBa OTHOCATCA K 3JIEKTPOIUTAM M HEIJIEKTPOIUTaM?

5. YTo BBIpa)KkaeT CTENEHb AEKTPOIUTUYECKON TUCCOIIUAUN?

6. Uto BBIpakaeT KOHCTAHTA JJIEKTPONUTHYECKOW nucconmanuu? Kakyro wHQOpMAaImo
MO>KHO TIOJTYYUTh U3 €€ 3HAUCHUSI?

7. Kak cBsizaHa cTeneHb AIEKTPOIUTHYESCKON JUCCOIMAIMU CIA00ro SJIEKTPOJIUTA C €ro
KOHIIeHTpanuen B pactBope? ChopmymupyiTe «3akoH pa30aBICHUS.

8. Kakue (hakTopsl BIUSIOT Ha CTEMEHB IIEKTPOITUTHIECKON JUCCOIHAIN?

9. Kakue 37eKTpoIuThI MOJBEPTratOTCs CTYMEHYATON JUCCOIMAIINN B PACTBOpax?

10. ITouemy HEKOTOpBIE THAPOKCHIBI MOTYYHIN Ha3BaHUE aM(POTEPHBIX?

OO6pa3zer] TUIIOBOTO BapuaHTa KOJJIOKBUYMa
«Tema 6. BogopoiHblii moka3areinb. [ uaponus conen»
1. Yemy paBHO HOHHOE ITpou3BeieHne Bo bl ipu t = 20 °C?
2. Bogoponusiii nokasarens (pH). UTo nmokassiBaeT, Kak ONpeensercs.
3. Buael cpent BOIHBIX pacTBOPOB.



4. IH1uKaTopBhl.

5. Bydepnslie pacTBOpEI.

6. 'mnponu3 comneit. TUIBI COJIe IO OTHOLICHUIO K THAPOIU3Y.
7 Crenenb ruaponu3a. YTo moka3bIiBaeT, OT YEro 3aBUCUT?

8. CiocoObI MoaBICHUS THAPOJIHN3A.

O06pa3er TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 7. DHepreTuka XMMMUYECKUX IPEBpAILECHUN»

1. Uto uzyyaer TepMOJMHAMUKA?

2. Kakyro cucremy Ha3bIBarOT TepMoanHaMu4deckoit? Kinaccudukarus cucrem.

3. Yrto ompenenstoT napaMeTpbl cucteMbl? Kakue mapamerpsl XapakTepU3yHOT COCTOSIHUE
cucTeMsbl?

4. Yto Ha3biBaeTcsa pyHKIMEH cocTosiHUS cucteMbl? Kakue (pyHKIIMM COCTOSHUS ONMUCHIBAIOT
TEPMOJIMHAMUYECKUE CUCTEMBI?

5. Kak Ha3bIBatoTCs peakuuu, HAYIIUE ¢ TOTIoeHreM TerIoThl? Kak Ha3bIBalOTCS peakilni,
UIYyILIUE C BbICIIEHUEM TEILUIOThI?

6. OgHON W3 IBWXKYLIUX CHUJI NPUPOAHBIX IPOLECCOB SBISETCS CTPEMIIEHHE INEPEUTH B
COCTOSTHUE C HAMMEHbIIUM 3amacoM »Hepruu. Kakas (QyHKIMS COCTOSHMSI XapakTepuszyeT 3Ty
JBIDKYIIYIO CHITY?

7. Yto n3y4yaeT TepMOXumusi?

8. Kak Ha3pIBaloTCsl ypaBHEHHs PEaKUWi, B KOTOPBIX YKa3aHbI TEIUIOBBIE Y(PQPEKTH U
arperaTHOe COCTOsIHUE BELECTB?

9. JlaiiTe onpeeneHne MOHATHS «TEIUIOBOM dPPEKT peaKum»?

10. 3akon I'ecca u cieacTBus U3 HETO.

11. Yo Ha3bIBaeTCs CTaHAAPTHOM TEII0TOM 00pa3oBaHus BeliecTsa?

12. Kakue npouecchl Ha3bIBaOTCSI CAMOIIPOU3BOJIbHBIMU ?

13. Yo siBNIsI€TCSA KPUTEPUEM CAMOIIPOU3BOIBLHOCTH AJIs1 U30JIMPOBAHHON CUCTEMBI?

14. Yto xapakrepusyeT 3HTponus?

15. 1306apHO-N30TEpMUYECKUM MTOTEHITAAN, KAaK MOXKET ObITh paccuntan? UTo rmokassiBaeT?

16. Yto MOKHO CKa3aTh 0 mpoiiecce, s kotoporo: 1) AG < 0; 2) AG > 0; 3) AG =0?

17. Yto Ha3pIBaeTCA CTaHIAapTHOM sHeprueit [ mb6ca oOpa3oBanus BemecTna?

18. Kak ompenensiercss m3aMeHeHHe cBOOOAHOI sHeprum I'mbOca cucteMbl B pe3ynbTaTe
MPOTEKaHUs ONPEAEIEHHOTO MPOoliecca B CTAHJAPTHBIX YCIOBUSX?

O06pa3ern TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 8. Xumuueckass KHHETHKA M PABHOBECHE

1. Kakue peakuiuy Ha3bIBalOT TOMOTE€HHBIMHU, KaKHE F€TepOreHHbIMU?

2. Kakue peakuuu Ha3bIBatOTCs 0OpaTUMBIMU, KaKue HEOOPaTUMBIMU?

3. B xakux ciydasx peakius NpoTeKaeT IpakTHuecku A0 KoHna? Kakue HeoOXoauMbl s
3TOrO YCIOBUS?

4. Yto u3yyaeT npeaMer «XUMHUYeCcKasi KHHETUKa»?

5. YTo Ha3BIBAETCS «CKOPOCTHIO XUMUYECKON pEaKIuu?»

6. Ot Kakux (QaKTOPOB 3aBUCUT CKOPOCTh XUMHUYeckoil peakuuu? [lepeuncnure ux 1 KOPOTKO
OXapaKTepU3yure.

7. Kak popmynupyercs 3aKOH JEHCTBYIONTUX Macc?

8. Uem oTiMyaeTcss 3alUCh KUHETUYECKOI'O YpPAaBHEHUS Ui T'OMOTEHHBIX DPEAaKLHUil OT
reTEePOreHHbIX?

9. Kako#t ¢usnyeckuii CMbICT KOHCTAHTBI CKOPOCTHM XMMHYECKOH peakuuu? OT Kakux
(GhakTOpOB OHA 3aBUCHUT?

10. YeM oOBsICHAETCS YBEIMYEHHUE CKOPOCTH PEAKIMH ¢ POCTOM TeMIepaTypbl?

11. KakuM npaBujioM ONpeeNsieTcsl 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TeMIieparypel? Uto
MOKa3bIBAaeT TeMIEePaTyPHbIH KOA(PPHUIMEHT CKOPOCTH XUMUYECKON peakuun?

12. Kakoe cocTosiHrE Ha3bIBAIOT XMMUYECKUM PaBHOBECHUEM?



13. Yto Ha3pIBaeTCsI KOHCTAHTOW XUMHUYECKOTo paBHOBecHs? OT Kakux (HhaKTOPOB 3aBUCHUT
KOHCTaHTa paBHOBECHs?

14. Kak KOHCTaHTa paBHOBECUSA BBIPAXKAECTCS YEpPe3 PABHOBECHBIE KOHILIEHTPAIUU
pearupyromux BeniecTn?

15. KakoBbl 0COOEHHOCTM KOHCTAaHThl PAaBHOBECHUS [UIsI TETEPOrCHHBIX XUMHYECKHX
po1eccoB?

16. Kak koHCTaHTa paBHOBECHS B3aUMOCBsI3aHa C M3MEHEHHEM 3Hepruu [ mdoca peakun?

17. W3meHUTCS JNM COCTOSSHUE DPABHOBECHs IPU BBEJICHHUM B PEAKIMOHHYIO CMECh
karanu3atopa? Kakoii BEIBOJ clieayeT c/iesiaTh O BIMSHUU KaTalnu3aTopa Ha KOHCTAaHTY paBHOBECHS?

18. ChopmynupyiiTe mpaBUiIo JUIsl ONPECIICHNs HANPaBICHUS! CMEIEHUSI paBHOBECHUS MPU
W3MEHEHUU JaBIICHUS B PEAKIIMIX MEXKIY ra3000pa3HbIMH BEIIECTBAMH.

19. Kak BiusieT U3MeHeHHE KOHIIEHTPALMK OJHOTO U3 BEIIECTB HA CMEIIEHUE PABHOBECHS B
rOMOTEHHOM cucteme?

20. KakoBo BiMAHHME W3MEHEHHs] TeMIepaTypbl Ha CMEIIEHUS paBHOBECHS B
HK30TEPMHUUECKUX U SHIOTEPMUUYECKUX PEaKLUsIX?

21. Chopmynupyiite B o0meM BHIE NPUHIMUIBI CMEIICHHS paBHOBecus (mpuHIUn Jle
[Tarense).

22. Kakoe siBneHUE Ha3bIBAOT KaTaau3oM?

23. Yro Takoe karanuzaTop?

24. Yo Takoe MojgoKUTEIbHbIA U OTPULIATEIbHBINA KaTanu3?

25. Kakoe ompenerneHne MOXKHO JaTh MHruouropy? B uyem 3akimrouaercst nelcTBue
WHTHOUTOPOB XUMUYECKUX PEaKIUii?

OO6pa3er1 TUIIOBOTO BapuaHTa KOJUIOKBIYMa
«Tema 9. OxuCIUTENBHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI»

1. JlaiiTe onpeneneHue CaeAyOIUM MOHATUAM: CTEIIEHb OKUCIIEHUS, IPOLIECC OKUCIEHUS U
IIPOLIECC BOCCTAHOBIICHUS; OKMCIIUTEIIb U BOCCTAHOBUTEb.

2. [IpuBeaute knaccupuKalrio OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA?

3. Kak u3MeHSI0TCS OKHMCIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA MPOCTHIX BELIECTB B
3aBUCUMOCTH OT IIOJIOKEHHSI COOTBETCTBYIOLMX JJIEMEHTOB B Imepuoauyeckon cucreme .M.
Menneneesa? [IpuBenure mpuMepsl TUTTMYHBIX OKUCIUTEICH U BOCCTAHOBUTEIICH.

4. CiocoObl ypaBHUBaHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

5. Kakue (axTopsl BIUSIOT Ha X0J1 OKUCTUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKIIHI.

O06pa3el TUIIOBOTO BapuaHTa KOJUIOKBHYMa
«Tema 10. DNEKTPOXUMHUYECKUE CUCTEMBI»
1. JTaiiTe onpeneneHust HOHATUSAM: IPOBOAHUK DJIEKTPUUECTBA, SJIEKTPO/.
2. Uto Ha3bIBaeTcs CTAaHIAPTHBIM 3JIEKTPOJHBIM MoTeHUuasoM Metamuia? Kak B psny
CTaH/IApPTHBIX JEKTPOAHBIX MOTEHIMAIOB OLIEHUTh BOCCTAHOBUTENIbHYIO CIIOCOOHOCTH MeTasuia?
3. Uto Takoe ABOIHOM 3nekTpudeckuii cioit? Korga on BozHukaetr? UeM xapakrepusyercs?
4. Yro Ha3bpIBa€TCS raJIbBAHUYECKUM DJIEMEHTOM.
5. YcTpoiicTBO rajlbBaHMUECKOrO 3JIEMEHTa. AHOJ M KaToJ| B TaJbBAaHUYECKOM 3JIEMEHTE.
Kaxkne nmpoueccsl Ha HUX POTEKAIOT?
6. DeKTpoJHbIE MPOLIECCH TPH paboTe rajJbBaHUYECKUX JIEMEHTOB.
7. YpaBuenne HepHcra.
8. DneKTpoABIKYIIas cujiIa AIEKTPOXMMHUYECKOTo IIpolecca: Kak OIpeaenseTcss B
CTaH/JApPTHBIX U UHBIX YCIOBUSIX, CBA3b 3.1.C. ¥ MOJE3HOU paboThI AeMeHTa?
9. Xumnueckue uctouHuku Toka (XMUT): nepBuyuHbIE, BTOPUUHEIE.
10. Buzpl raibBaHUYECKHUX 3JIEMEHTOB.
11. Bujpsl akKyMyJITOpPOB.

OO6pa3zer] TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 11. Kopposust MeTamios»
1. Uto Ha3bIBaeTCst KOPPO3UEH?



. Kitaccudukanmsi Koppo3noOHHBIX TTPOIIECCOB IO YCIOBUSM MPOTEKAHUS.

. Kimaccudukarnys Koppo3uOHHBIX MPOIECCOB M0 XapaKTEPy MOPAKECHHUS.

. Xumuueckas kopposus. [Tokaxxute Ha mpumepe.

. DIleKTpoxuMudeckas koppo3us. [lokaxxure MexaHu3M 3JIEKTPOXUMHUECKOM KOPPO3UH.
. Kopposus nox nefictBuem 01yKIar0MuX TOKOB.

. KoHTtakTHas kopposus.

. ®aKTOPHI, BIUSIONINE HA CKOPOCTh Pa3pylIeHUs MeTalIa.

. MeToe1 60pBOBI C KOPPO3HOHHBIMH Pa3PYIICHHUSIMH.

10. 3amuTHbIC MOKPBITUS: BUJIbI, METOIbI HAHECEHU S, TPUMEHEHHUE.

11. DnexkTpoxuMuuecKas 3aliuTa:; BUIbl 1 MEXaHU3MBbI ICHUCTBHUS.

O 03N N b W

O06pa3er TUIIOBOTO BapuaHTa KOJUIOKBUYMa
«Tema 12. DnexTponus»

1. Yro Takoe annexTpoau3? CylniHOCTh JIEKTPOIn3a?

2. Jlaiite onpesenieHue MOHATUSM: KaTo/, aHOJI, KATOHBIN MPOLIECC, AHOAHBIN TPOIIecC.

3. YCTpoiCTBO 3IeKTpOIHU3Epa.

4. DnexTponu3 paciiaBoB. CyIIHOCTB MpoIecca 3JIEKTPOIN3a PacIiaBoB.

5. Oco0eHHOCTD AMEKTPOIIN3a PACTBOPOB IEKTPOIUTOB.

6. KakoBa mocineioBaTeIbHOCTh BOCCTAHOBUTEIBHBIX MTPOIIECCOB HAa KAaTOJIE IPU IEKTPOIIN3E
BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB?

7. KakoBbl 3aKOHOMEPHOCTH aHOIHBIX MPOLIECCOB MPH SJIEKTPOJIM3E BOJIHBIX PACTBOPOB
3JIEKTPOJUTOB?

8. DneKTpoIN3 ¢ paCTBOPUMBIM aHOIOM?

9. 3akonb1 Dapaes.

10. Yro noka3bIBaeT BBIXOJ] 110 TOKY?

11. I'ne mpumeHsIeTCs 3ICKTPOIN3?

OO6pa3err TUIIOBOTO BapuaHTa KOJUIOKBIYMa
«Tema 13. OCHOBHBbIE KJIaCChl OPraHUYECKUX COEIMHEHUMN, 0COOEHHOCTH CTPOEHUS MOJIMMEPOB»
1. BaxHeifmume Kjgacchl OpraHUYECKUX COSTUHEHUH.
2. OCHOBHBIE CTIOCOOBI MOTYUYCHHSI IIOJTMMEPOB (ITOJIMMEPH3AITHS, TIOTHKOH ICHCAITHS ).
3. CoBpeMeHHbIE OJTMMEPHBIE MaTEPHUAIIbl, UX MPAKTUYECKIE CBONCTBRA.

3.2 TunoBble KOHTPOJIbHBIE 32JaHNUS /ISl pellleHUs] Pa3HOYPOBHEBBIX 3a/1a4
KoHTponibHBIE BapuaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(GOPMAIIMOHHO-
obpazoBatensHoM cpeae Upl VIIC, noctynHoit oOydaromemMycs yepe3 ero JUYHbINA KaOuHeT.
Huxe npuBenen oOpa3zel TUIIOBBIX BApUAHTOB 33JaHUM JJIS1 pELIEHHs pa3HOYPOBHEBBIX 33]1ay.

OO0pazern 3a1aHul 1715 peLIeHHs] pa3HOYPOBHEBBIX 3a7a4
«Tema 1. OCHOBHBIE OHATHUS U 3aKOHBI XMMHUU. ['a30BbIe 3aKOHBI»

1. Kakoe konmuyecTBo BemiecTBa conepxutcs B 10 r oprodocdara natpus? Oreer: 0,07 Moib.
2. OmnpenenuTe SKBUBAICHTHBIE MACCHI KHCIIOT B CIEAYIONINX PEAKIUIX:

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

Otgert: a) 98 r/mMo:1b; 0) 98 r/MOIb.

3. OnuH okcua MaprasHua coaepxkut 22,56% xuciopona, a apyroit — 50,50%. Beramucaure
HKBUBAJIEHTHI MapraHlia B 3TUX OKCHJIaX U COCTaBbTE X (HOPMYIIbI.

OrtBert: niepBeIii — 27,5 r/mMonb, MNO; BTopoit — 7,84 r/mons, Mn20y.

4. Tlpn 17 °C u naBnennu 1,04-10° TTa macca 0,624 am° rasa pasHa 1,56 T. Onpenenure
MOJISIPHYIO MacCy Tasa.

OtBeT: 58 1/MOJIb.



OO0pasern 3a1aHuil 4751 pelIeHNs pa3HOYPOBHEBBIX 3a7a4
«Tema 2. Ctpoenue aroma. [leppoandeckasi cucteMa U CUCTEMATHKA SJIEMEHTOB)
«Tema 3. Xumudeckasi CBsi3b, €€ pa3HOBUIHOCTHU. | MOpuan3aIus»

1. OxapakTepr30BaTh 3JIEMEHT C MOPAAKOBBIM HOMEpOoM 39 110 TUIaHy:
- PacIOJIOKEHHE DIIEMEHTA B TIEPUOJMUECKON CUCTEME;
- CTPOCHHUE €T0 aTOMa;
- JJIeKTpOHHAas popmyia;
- DJIIEKTPOHHOE CEMEHCTBO aToMa,
- BaJICHTHBIC 3JICKTPOHBI;
- OIHCATh BAJICHTHBIC AJIEKTPOHBI HAOOPOM U3 YETHIPEX KBAHTOBBIX YHCEIL.
Ortser: - IlIB, 5;
-p=39;n=50; e =39;
- 1522s22p°3s23p%4523d1%4524 5552441
- d — ceMeNCTBO;
- 5s?4d*;
-5s2n="5;1=0;m=0; ms=-1/2, 1/2;
Ad*n=4:1=2;m=-2; ms= 1/2.
2. Hanmwmcath 31eKTpoHHBIC (DOpPMyINIBI aToMa cejieHa B CIEAYHOIIUX coeanHeHusx: HoSe,
Na2SeQa.
Otset: HoSe, Se? 1s22s22p®3s2sp®4s23d1%4p°;
Na2SeOs, Se*® 1s22s22p53s2sp®3d1;
3. OnpenenuTh THN THOPHIU3AIMHU IICHTPAILHOTO aToMa B Mousiekyiae SiHs u ykaszath ee
TEOMETPHUECKYIO (hOpMY.
OTBeT: T THOPUAN3AIKSA aTOMa KPeMHHUZ SP°, reoMeTpudeckas popMyla — TETpadip.
4. HapucoBatb cTpykTypHO-Tpaduueckyto popmyny KsPOsz u ykazare Kakue XHMHUYECKHE
CBSI3U 00Pa3yIOT JaHHOE COSIMHEHHE U YKa3aTh YHUCIIO G- U T-CBSI3CH.
Oteet: K-O nonnas; P-O koBanenTHas noyspHasi; 6 = 6, © = 0.

OO0pazern 3a1aHul 715 peLIeHHs] pa3HOYPOBHEBBIX 3a7a4
«Tema 4. CoctaB u cBoiicTBa pacTBOpoB. CriocoObI BhIpaXkeHUS KOHIIeHTpaluii. KomnuratusHbie
cBoiicTBa pacTBOpoB. Kitaccudukanms u CBOMCTBA TUCTIEPCHBIX CHCTEM)
«Tema 5. Teopust JIEKTPOIIMTUYECKON TUCCOLIUALIAN
«Tewma 6. Bonopoauslii moka3arens. ['uaponaus coneii»

1. CocraBbTe MOJEKYISAPHbIE W HWOHHBIE YpPaBHEHHUS PpEAKIHMH, TNPOTEKAIOMMX MEKIY
BEIIIECTBAMH:
a) NH4OH u H2SOyq;
6) CuS + 2HNO3.
Ortger: a) 2NH4OH + H2SO4 — (NH4)2SO04 + 2H20
2NH4OH + 2H* + S04~ — 2NH4" + SO+ + 2H20
2NH4OH + 2H* — 2NH4* + 2H,0
6) CuS + 2HNO3z — Cu(NOz)2 + HaS
CuS| +2H" + 2NO3s~ — Cu?* + 2NO3™ + HS1
CuS| +2H" — Cu®" + H:S?1
2. CocrtaBbTe MOJEKYISIPHOE YpaBHEHHE PEAKIMHM, KOTOPOE BBIPAKAETCS HOHHBIM
ypaBHEHUEM:
2Fe® + 3H.S = FeyS3 + 6H*
Ortser: 2FeCls + 3H2S = Fe Sz + 6HCI.
3. Harmummre ypaBuenus ruapoiusa coneit Zn(NO3)2, CH3COOK. Vkaxkute pH pactBopa.
Otser: a) ZN(NO3)2 + H20 <> ZnOHNO3 + HNO3
Zn** + 2NOz™ + H20 <> ZnOH* + NOs + H* + NOs~
Zn** + Hp0 <> ZnOH" + H*, cpena kucnas, pH < 7.



6) CH3COOK + H20 « CH3COOH + KOH
CH3COO™ + K" + H20 <> CH3COOH + K* + OH~
CH3COO™ + H20 «» CH3COOH + OH", cpena menounas, pH >7.

4. Cxombko rpammoB NazSO4 moTpebyercs st IpUroToBiIeHus 5 aM° 8 %-Horo pacTBopa (p =
1,075 r/em®)?

Otgert: 430 1.

5. Uemy paBHa MOJISIpHAsE KOHIICHTPAIMS HOHOB BOJOPOAA B PACTBOPE a30THOM KHUCIOTHI pH,
KOTOPOT'O COCTAaBIISIET 4.

Otset: C = 107* Mons/m.

6. B 100 cm® Bomsr comepxurcs 45,7 v caxapossl (Ci12H22011). Omnpenenurte Temmeparypy
KPHUCTaJLUTU3AI[H PacTBOPA.

Ortsert: —2,5 °C.

OOpa3zern 3a1aHuii U1 peICHUs Pa3HOYPOBHEBBIX 3a/1a4
«Tema 7. DHepreTuka XMUMUYECKUX MPEBPAILICHUI»

JlaHo ypaBHeHuUE peakiuu (CM. HOMep BapraHTa B Tabm. 1).

Tabnuna 1
JlaHHBIE 110 BapuaHTaM
Bapuant VYpaBuenue peakuuu aA + bB = c¢C +dD Ma, T Vg, 11
1 CO(r) + 3H2(r) = CHa(r) + H20(T) 11,2
1. BhbrupciiuTe n3MeHenne >Hranbmnn peakiun A ,(3 p. W ONpENENUTE, SBIAETCA JIH

JaHHasd peaKlHrsd 3K30- 1N BHHOTCpMquCKOﬁ. 3anumnure TEPMOXUMHNYCCKOC YPABHCHUC PCAKIINH.

0
Orser: AH xp. = —206,1 kJDK. Peakuus 9K30TepMUYECKas.

CO(r) + 3H2(r) = CHa(r) + H20(1) + 206,1 x/Ix.

2. Beiuncnure, Kakoe KOJWYECTBO TEIIOTHI Q BBIACISICTCS WM TOTJIOIIACTCS B XOJE
XUMHUYECKOHU peakuuun 1Jis SaI[aHHOI\/'I MaccChbl m WU 061)eMa \Y OOHOI'0 M3 BCTYIMUBIIHX B PCAKIUIO
BEIIeCTB (BEIOMPAETE CAaMOCTOSATEIHHO).

Otsert: 34,35 xJIx.

3. Ilo Buny ypaBHEHUs peaklud, He TpuOeras K pacdyeram, OMpelelnTe 3HAaK W3MEHEHUS

0
SHTPOIINHU pCAKIUN ASx.p. . BLI‘{I/ICHI/IB, HU3MCHCHHUC DHTPONHNU PCAKIIMN B CTAHAAPTHBIX YCJIOBUIIX,

0
0OBSICHUTE 3HAK ASX_p. .

OtBer: B pCaknuu MpUCYTCTBYIOT TOJIBKO ra3006pa3HLIe BCIICCTBA. HMx xoImm4ecTBO B
HCXOAHBIX BCHICCTBAX 4 MOJIA, B MPOAYKTax pPCakKnuun 2 MOJIA, T.C. HACT CTPEMIICHHUEC K MOPAAKY

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

4. Omnpenenute, Kakol M3 (PaKkTOpOB, PHTAJIBINUHHBIA WIM SHTPONHUIHBIN, CIIOCOOCTBYET
CaMOIIPOU3BOJIBHOMY TEYEHHIO PEAKILIUU.
OTBeT: caMONpPOU3BOJILHOMY TEUEHHIO PEAaKIUU CIHOCOOCTBYET HHTAJIBIUNUHBIA (akTop

AHQP_ <0.

. 0
5. Boruncnure suepruto ['mb0ca mpsMoil peakuuy B CTaHAAPTHBIX YCJIOBUAX AGX.p. "
orpezenuTe, B kKakoM HarpasieHuu mpu 298 K (mpsimom unu o6patHom) OyJeT npoTeKkaTh peakius.
0
Ortser: AGX_p. = —142,3 x/Ix, peakuusa CaMONPOU3BOJIBHO MPOTEKAET B MPSIMOM

HarpaBJICHUY.
6. Ompeznenute TeMIeparypy, pu KOTOPOU peakiius HaxoquTcsi B paBHOBECUH (T pagi.).
OtBeT: Tpass. = 963 K.



7. Paccunraiite A G? npu 71 = Tpasu — 100; T2 = Tpasu + 100.
Otser: I[Ipu 71 = 863 K, AG? = -21,5 kJIx, peakuysi pOTEKAET B MPSIMOM HaIPaBJICHUHU.

ITpu 7> = 1063 K, AG? = 21,5 kJIx, peakius IpoOTeKaeT B 00OpaTHOM HAIPABJICHUHU.

OO0paser 3a1aHui 7151 peUICHNs pa3HOYPOBHEBBIX 3a7a4
«Tema 8. XuMnueckasi KHHETUKA U PAaBHOBECHE»

1. Peakuus mexnay BemectBamu A u B Bwipaxaercs ypaBuenuem 2A + B = D.
Havanpable KOHIIEHTpau cocTaBisaioT: Ca = 5 monb/n, Cs = 3,5 monb/1. KoHcTaHTa ckopocTu
paBHa 0,4 MoJB/1T-c. BRIUKMCINTE CKOPOCTh PEAKIIUU B HA4aIbHBI MOMEHT M B TOT MOMEHT, KOT/Ia B
peakuoHHoM cMecu octanercs 60% BeniecTBa A.

OrtBer: Vo = 35 Momp/n-c; V= 3,2 MOJIB/TI'C

2. IIpu 323 K Hekoropas peakiusa 3akaHuuBaercs 3a 30 c. Onpenenure, KaKk U3MEHHUTCS
CKOpOCTh peakuuu u Bpems ee mporekanus npu 283 K, ecnm temmepaTypHbId KOA(PQHHUIIMEHT
CKOPOCTH PEaKIMH paBeH 2.

OTBeT: CKOPOCTh peakluu YMEHbUIUTCS B 16 pa3, Bpems nporekanus coctaBuT 480 c.

3. Peaknus mporekaer mo ypaBHenuio A + B < D + F. Onpenenure paBHOBeCHBIE
KOHIIGHTpAIlMd PEarupyronmx BEIIECTB, €CIU HWCXOJHbIE KOHIEHTpaluu BemectB A u B
COOTBETCTBEHHO paBHBI 2 M 1,2 MOJIB/JI, 2 KOHCTaHTa paBHOBecHs peakiuu K = 1.

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

4. B KaKyro CTOpOHY CMECTUTCSI PABHOBECHE B CHCTEME

CHa(r) + 2C12(r) = CCla(r) + 2H2(T),
€CIIH: 8) YMEHbBIIUTD JaBJIeHUE; 0) MOBLICUTH KOHIIeHTpanuio Clo?
OTBeT: a) paBHOBECHE COXPAHUTCS; 0) B IPSIMOM HAMpaBJICHUH (BIIPABO).

OO0pazern 3a1aHul 1715 peLICHHs] pa3HOYPOBHEBBIX 3a7a4
«Tema 9. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI»
«Tema 10. DIEKTPOXUMHUUECKHE CHCTEMBI»

«Tema 11. Koppo3ust meTamios»

«Tema 12. DnexTponus»»

1. criomnb3yst METO MOJYPEaKIiii, ypaBHATh OKUCIHTEIbHO-BOCCTAHOBUTEIILHBIC PEAKITUH:
KMnO4 + HCI — KCI + MnCl; + Cl> + H20;
P + HIO3 + HoO — H3POg4 + HI.
Ortset: a) 2KMnO4 + 16HCI — 2KCI + 2MnCl; + 5Cl> + 8H20;
0) 6P +5H103 + 9H,0 — 6H3PO4 + 5HI.

2. CocraBuTth YpaBHCHUA nonypeaKuI/Iﬁ U YyKa3aTb KaKou nponecc OKHUCICHUA WU
BOCCTAHOBJICHUS NPOTCKACT MPHU CICAYIOINNX MPEBPALICHUAX

H2S — SO} ; CrO4* — Cr*,
Ortger: a) H2S + 4H,0 — 88 = SO + 10H* (mpomecc oKHCIeH s);

6) CrOs> + 4H,0 — Cr*3 + 8OH™ (mporiecc BOCCTAHOBIICHHUS).

3. Moryr 1M TPOUCXOTUTH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC pPEAKIMH  MEXKIY
BemtectBamu: a) AsHz u HCIO; 6) Na,Cr.07 u H3POgs; B) HPO2 u HoTe? Touemy?

OTBeT: a) MOXKET; 0) MOXKET; B) MOKET.

4. CocTaBUTh CXEMY rajJlbBAHMYECKOTO 3JI€MEHTA, HANMCATh YPABHEHMUS, JIEXKAIllUe B OCHOBE
ero padoTsl, Beraucauth J/{C, ecnu ralbBaHUYECKUN JJIEMEHT COCTOUT U3 KOOAIBTOBOM M IIMHKOBOM

IJIACTHH, OMYLIEHHBIX B PACTBOPHI UX coleli ¢ konnenTpanusamu C co?t — Cznz* = 0,01 monp/1.



Otget: CxeMa rampBaHHUEcKoro snmemenTa (—) Zn%|Zn?*||Co?*|Ca® (+).
VpaBHeHHs1, IPOTEKAIONIME HA SIEKTPOAAX M OOIIEE TOKOIPOBOIAIIEE YPABHEHHE:
anoouwiii npoyecc  (-):  Zn°—2& =Zn?*,
kamoouwiii npoyecc (+): Co** +2& =Ca°
cymMmapHoe ypasHeHune: Zn° + Co?* = Zn?* + Co.

E(BJC) = Qrarona — Panona = —0,336 — (—0,822) = 0,486 B, 371eKTpOo1HBIC OTSHIIUAIIBI (O
pacCUUTHIBAIOTCS 110 ypaBHeHuto HepHcra:
= —0,277+&259- lg0,01=-0,336 B;

(PCOZ*/CO

— 0,763+ 29

-1g0,01=-0,822B.

¢ Zn%*/zn

5. HanucaTh ypaBHEHHsI, IPOTEKAIOIIKE PH KOPPO3UH HUKEIIS BO BIAYKHOM BO3/IyXe.
OtseT: anoousiii npoyecc:  Ni®—28& = Ni*;

kamoonwiti npoyecc. 2H>O + O, + 48 =40H".
Cymmapnoe ypasrenne: 2Ni° + 2H,0 + O = 2Ni(OH)s.

6. CocTaBUTh ypaBHEHHUs MPOLIECCOB, MPOTEKAIOLIMX IPU 3JIEKTPOJIN3E BOAHBIX PACTBOPOB
K2SO4 ¢ M”HEPTHBIMH AJIEKTPOAMHU.

OtBeT: K,SO,0 2K*+SO0;5 .

kamoo(-): K*, H,0;
2H,0 + 28 —» HS + 20H";
2K"+20H™ — 2KOH
anoo (+): SO3, H,0:;
2H,0-48 —» 0% +4H";
4H"+2S07%" — 2H,S0,.

CyMMmapHbI€ ypaBHEHUS:

4K* +2S05 +6H,0 —2<2wes s 2H3 + 09 +4K* +40H™ +4H" +2S07;
2K,S0, +6H,0—=2 5 2H3 + 03 + 4KOH + 2H,S0y;

6H,0 —22 5 2H3 + O3 + 40H™ +4H";

2H,0 —et 5 2H3 + 03,

7. Tpu snextpomuse BogHOro pacteopa CUCl, Ha aroe BBITEnMIOCH 560 cM° rasa (H.
y.). Haiitu Maccy meau, BelIeTUBIIEHCS HA KaTOJIE.
Otser: 1,6 T.

3.3 TunoBsble 3aJaHNs /151 BBINOJHEHHS J1a00PaTOPHOI padoThl U MPUMEPHDIH NepeYeHb
BOIIPOCOB /IS €€ 3aIHThI
KoHTponbHble BapuaHThl 33JaHU  BBUIOKEHBI B JJIEKTPOHHOM  MH(GOPMAIMOHHO-
obpazoBarensHoil cpene Upl YIIC, noctynHoi#t o0yyatoremMmycsi 4epe3 ero JHYHbIN KaOuHeT.
Onucanus 1abopaTOpHBIX pabOT NPUBEIEHBI B METOIMYECKUX YKa3aHUAX (cM. 1. 6.1.2.2).
3ammra 1a60paTOPHBIX PadOT 3aKIIOYAETCS B BBIOJHEHUH M HOCIEAYIOLeM O(OopMIIeHUN
OTYETOB 10 JIJAOOPATOPHBIM pabOTaM, CIAEAYS METOIUIECKUM YKa3aHUSIM K HUM.
TpeboBanust kK 0OpPMIICHHUIO OTUETA



Otuet mo mabopatopHOil paboTe ohopmIIIeTCs B OTASIBHBIX TETPaAsaX (M1 J1aOOpaTOPHBIX
paboT), KOTOPBIA JOMKEH COIEPIKATD:
- Ha3BaHUE PabOTHI;
- 1IeJTbh paboTHI;
- IpUOOPHI U PEaKTUBBI;
- Ha3BaHHE OTIBITOB;
- HaOJIIOICHUS, TTOSICHEHUS K HUM (T Ha/IO0);
- pacueTHbIe (DOPMYITBI C BBOJMMBIMH B HUX BEIMYUHAMMU (/1€ HAO0);
- MIOCTPOCHHKE rpadUUECKUX 3aBUCUMOCTEH (TIe HA/IO0);
- YpaBHEHUS peaKIuil:
- it UOP (moHHO-0OMEHHBIE peaKIiy), ypaBHEHUS B MOJICKYJISIPHOM U HOHHOM BHUJIC;
- it OBP (oKkuCIuTeIbHO-BOCCTAHOBUTENBHBIE PEAKIIHIT), ypaBHEHUS B MOJIEKYJISIPHOM BUJIE
¥ MIOHHO-3JICKTPOHHBIN OallaHC K HEMY;
- 17151 TIPOLIECCOB JIEKTPOJIN3A U SIEKTPOXUMHUUECKON KOPPO3UH, ypaBHEHUS, TPOTEKAIOIIUE
Ha 3JIEKTPOJIaX, C TMOCISAYIOIIMM CYMMapPHBIM K HAM U Jp.
- CBOJIHAs UTOTOBasl TabauIa (Te HAJo);
- BBIBOJI, B KOTOPOM JIOJDKHBI OBITH OTPa)KEHBI PE3YJIbTAThl H3MEPECHUM, OINOKH, 00BICHEHHE
MOJIy4YEeHHBIM pe3yJbTaTaM H Ha0IoaaeMbIM 3 dexram.
OTt4er craeTcs Ha MPOBEPKY MPETOaBaTEI0, €CIU MOCIIe MPOBEPKH UMEIOTCS 3aMEUYaHUs UX
HE0OXOIMMO HCIPaBUTh, padOTa CUNTAETCS 3alUIIEHHON TOJIBKO B Cllydyae OTCYTCTBUS 3aMeUaHU
K OTYETY 110 HEM.

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3aIIUTHI
«Jlaboparopras pabota Ne 1. [TorydeHnne u u3ydeHue CBOWCTB OKCUIOB, THIIPOKCHIOB U COJICH»

Llenb paboTHI — MOTydeHHE OKCHIIOB, KUCIIOT, OCHOBAaHUH U COJICH M M3yYCHHUE NX XUMHUYECKUX
CBOMCTB, TEHETUYECKOM CBSI3M MEX/y KJIaCCaMU HEOPTraHUYECKUX COCTUHEHUI.

Onpit 1. [TonydyeHrne 0OCHOBHOTO M KMCJIIOTHOT'O OKCUAOB, KUCIIOTHI.

Beinonnenue omnbita. B cyxyro mpoOHMpKy HachllaTh HEMHOT'O THAPOKCOKapOOHaTa Menwu,
3aKpbITh €€ Ta300TBOHON TpYOKOoil. Bo BTOpyI0 MpoOMpKy HaIUTh AUCTUIIMPOBAHHOMN BOJIbI U 2—4
KaIUIM pacTBopa JiakMmyca. KoHell ra300TBOIHOM TpyOKH OMYCTHTH B BOJAY BO BTOPOW NMpPOOHpKE.
OCTOpOKHO Harperb MPOOMPKY A0 MOSIBICHHUS YEPHOTO OCaZKa OCHOBHOrO okcuja. OTMETUTh
U3MEHEeHHEe OKpacku Jakmyca. Ocagok B MpOOHMpPKE OCTaBUThH JIs CJIEAYIOLIETr0 OMBITA. 3aluCh
pe3yabTaToB ombiTa. COCTaBUTh YpaBHEHUS PEAKIUNA Pa3OoKEHHs] OCHOBHOU coiiu. OOBICHUTH
MU3MEHEHHE OKPACKH JIAKMYCa.

OmprT 2. [lonmydyenue cpennen cou.

Beimonnenue onbita. K monydenHoMy B onbiTe 1 ocagky B mpoOupke npruOaBUTh 2 H pacTBOP
CEpHOI KUCJIOTHI 10 pacTBOpeHus: ocaaka. OTMETUTH MOSBICHUE XapaKTEPHOTO JJsl JAHHON COJHU
OKpallMBaHusA. 3amuch pe3ynbTaToB ombiTa. CocTaBUTh ypaBHeHHE peakuuu. OOBACHUTH
pacTBOpEHUE OCaKa.

Omnpit 3. U3y4yenue B3aMMOJEHCTBUS OCHOBHOT'O OKCHJIA C BOJOH.

Brimonnenue onbita. Hebonbiioe KoaMuecTBO OKCHIa MarHus B300aTaTh B MpoOUpKeE ¢ BOJIOM.
[TpubaButs crnuproBoil pactBop (enondranenna. IIponabmogaTh 3a HM3MEHEHHEM OKpACKH
MHAMKATOpa. 3anuch pe3yibTaToB omnbiTa. Hamucars ypaBHeHue peakuuu. OObSCHUTh U3MEHEHUE
OKpPAaCKH MHJUKATOPA.

Onpit 4. [TonydyeHne TuApoOKCHI0B KoOaIbTa U Xpoma.

Brimonnenue onsita. B onny npobupky HanmuThk 5—10 kanens 2 H pacTBopa XJjopujaa KodanbTa
(II), B apyryto cTonpko ke 2 H pacTBopa cyibdaTa xpoMa. B o6e nmpobupku 100aBUTH paBHOE
KOJIMYECTBO pacTBopa 1es1oud. OTMETUTH MOSBIEHUE OCA/IKOB U YKa3aTh uX 1BeT. Ocagku OCTaBUTh
JUIst omnbITa 5. 3anuch pe3yabTaToB onbiTa. Hamucats ypaBHEHUs peakiuil.

Ompit 5. U3ydyeHne CBOMCTB OCHOBHOTO U aM()OTEPHOTO OKCHJIOB.

Beimonaenue onbita. [Tonydennsie B onbiTe 4 ocaaku pa3faenuTh Ha 2 yactu. K oqHOM U3 HUX
N00aBUTH PacCTBOP COJITHOM KHUCJIOTHI, K JPYroi — u30BITOK pacTBopa mienoyd. [lyrem HabmoaeHus



BBISICHUTD, B KAKMX CIy4asix paCTBOPHIICA OCAI0K. 3alIMCh pe3yIbTaToB onbiTa. Hanucate ypaBHEHUs
peakuuii. OOBSICHUTH, MOYEMY OJWH M3 THIPOKCHAOB BCTYNHUJ B PEAKLUUIO C KUCIOTOH U
ocHoBaHueM. OnpenenuThb, KaKoil XapakTep HOCUT 3TOT THIPOKCHU.

Omnpit 6. U3ydyeHne B3auMOJEHCTBUS KUCIIOTHI C COJIBIO.

Bremonnenue omnbita. K pactBopy HuTpaTa cepebpa 100aBUTH PacTBOP COJSTHOW KHCIIOTBHI.
OTMmeTuTh NOSABIEHUE OCa/iKa. 3alKch pe3yJbTaToB onbiTa. Hamucars ypaBHEHNE PEAKIIUH.

Omnbit 7. 3yueHne B3auMOJEHCTBUS KUCIOTHI CO IIEIOYbIO.

Brimonnenue onbita. B npobupky HanuThk 1 M1 2 H pacTBOpa THAPOKCHIA HATPUS U 1—2 Karm
denondranenHa U npubOaBUTH MO KalUIAM 2 H PacTBOP COJSHOW KHUCJIOTHI /10 HCYE3HOBEHHS
MaJIMHOBOI OKpacku. 3amuch pe3yiabTaToB ombiTa. Hamucarh ypaBHeHue peakuuu. OOBIACHUTH
MCYE3HOBEHHE OKpAacKu MHJMKaTopa. Kak Ha3bIBaeTCs JaHHas peakius?

Omnpit 8. [TonyueHue Kuciou cou.

Bremonnenue ombita. B mpoOupky, CHaOXEHHYIO Ta300TBOJHOM TpPYyOKOH, IOMECTHTH
KapOOHAT KaJlbLIUS U HATUTH 2 H PACTBOP COJISTHOW KUCIOTHI. BbiaenuBimiics ra3 mponycTuTh uepes
pacTBOp THUApoKcHaa Kanbuusa. IlponaGmiogate 3a o0pa3oBaHHMEM OCagka HOPMAJbHOW COJH U
JAIBHEUIIUM PACTBOPEHUEM OCaJIKa BCIEACTBHE O0pa30BaHUS KHUCION COlM. 3amuch pe3ylbTaToB
onbiTa. COCTaBUTh YpaBHEHUE peaklUU. YKa3aTh, IPU KAKOM COOTHOIIEHUN PEarupyroOIINX BELIECTB
BO3MOYKHO TOJIyY€HHUE KUCIIOW COJIH.

Omnpit 9. [losnyyeHne 0CHOBHOM conu.

Bremonnenue omnbita. K 2 H pactBopy cynbdaTa Menu mno karism npubasuts 10%- it pactBop
amMmuaka 110 oOpa3oBaHHMsl OcaJlka OCHOBHOM cOJHM. 3amuch pe3ynbTaroB ombita. CocTaBUTh
YpaBHEHUE PeaKUUU. YKa3aTh, IPU KAKOM COOTHOUIEHUU PEArupyrIINX BEIIECTB BO3MOXKHO.

OOpa3erl 3a1aHuii JUIs BBITOJIHEHHS J1a00PaTOPHBIX padOT M MPUMEPHBIH MEPEYCHb BOIIPOCOB IS
WX 3aIUTHI
«Jlaboparopnas padota Ne 2. OnpeneneHre MOJIIPHOM MacChl SKBUBAJIEHTA MarHus METOJIOM
BBITCCHECHUS BOAOPOIa
Onucanne nabopatopHoit paboThl B METOAMYECKUX YKazaHusx 1. 6.1.2.2, C. 11-13.

O0pa3zer 3a1aHui JU1s BBITOJHEHHS Ja00paTOPHBIX pabOT U MPUMEPHBIM NepedeHb BOIPOCOB JUIs
UX 3aLIUTHI
«JlabopatopHas pabora Ne 3. KBaHTOBO-MexaHn4eckas MOJIeNIb CTpoeHus aroma. Ilepuoauueckue
CBOMCTBA JIEMEHTOB»

1. TloBTopuTE TEOpETUYECKOE BBEICHHE.

2. Tlo3HakoMbTECH M pa3depHTeCh C NpPUMEpPaMU THUIIOBBIX 3aJaHHid. 3aKOHCIIEKTUPYHTE
pelLIeHHs B TeTpa/ib AJIs JJaOOpaTOPHBIX padoT.

3. Jlns 3aKperuieHusl MaTepuana, BHIIIOJHUTE 3a/1aHus, B COOTBETCTBHH C BAIIMM BapHaHTOM
(trabnm. 1), xak ¥ B pa3o0OpaHHBIX MpHUMEpax JaThb XapaKTEPUCTHKY OHJIEMEHTaM [0 IUJIaHy,
IIPUBEJICHHOMY B IIPAKTHYECKON YacCTH.

Hanpumep, 3ananus 1uist BapuaHnTa 1.

BapuanTt DJIeMEHTHI
1 11Na; 43Tc; s7La

[lepeuens paccMaTpUBaeMbIX BOIIPOCOB

1. IlonsiTHE O AI€MEHTApHBIX (IPOTOH, AIEKTPOH, HEUTPOH, TO3UTPOH, GOTOH, OAPUOH, JIEITOH
U 7p.) U (QyHAaMEHTAIbHBIX YacTHIax (KBapK, aHTUKBapk). M3o06apel. M3oTombl. M30TOHBL
KBaHTOBBIE UNCHA.

2. Ilonp3ysce pacnosiokeHUEM 3J1eMEHTOB B [lepuonuyeckoil cucreme, ONpeneisaTh COCTaB
AQTOMHBIX SII€P, YHUCJIO BAJEHTHBIX DJEKTPOHOB, PACIPEACIICHHE BAJCHTHBIX SJIEKTPOHOB IIO
OYHEPIreTUYECKUM YPOBHSM.

3. CocraBieHue 3JeKTPOHHBIX (POPMYJ U pacrpesiesieHue HIEKTPOHOB 110 KBAHTOBBIM sSUeiKaM.

4. OnucaHue BaJIEHTHBIX 3JIEKTPOHOB KBAHTOBBIMH UM CIIAMH.

OOpa3zer 3a1aHui JUIs BBITTOJIHEHHS 1a00paTOPHBIX padOT U MPUMEPHBIH MTepedeHb BOIPOCOB IS



UX 3aIIUTHI
«Jlabopatopnas pabora Ne 4. Xumuueckas cBsi3b. I 'eomerprudeckast popma MOJIEKyI»

[lepeueHs paccMaTpUBaeMbIX BOIIPOCOB

1. Tunbel XuMHUYECKHX CBsA3eH (KOBaJCHTHAs, MOHHAS, METAJUTMYECKas, BOAOPOIHAS).

2. MexaHu3Mbl 00pa3oBaHus KOBAJICHTHOM CBsI3M (OOMEHHBIN, TOHOPHO-AKIICTITOPHBIN ).

3. CriocoOsI nepeKphIBaHUsT aTOMHBIX OpOUTaliel (G-, TT- ¥ 0-CBSI3M).

4. XapakTepUCTUKHU KOBAJICHTHOU CBS3H (PHEPrHs, JUIMHA, BAJICHTHBIN YTOJI, HACKIIIAEMOCTB ).

5. Hampasnennocts o meroay BC: Tun ruOpuan3anuu eHTpaIbHOTO aTOMa, TeOMETpHYECKast
dbopma monekybl. [TonsspHOCTh MONEKYT.

JlaTb XapaKkTepUCTUKY MOJIEKYJIBI 0 IIaHy

1. Hantucatp sriekTpoHHBIE (POPMYIIBI BCEX aTOMOB 00pa3yIOIIUX MOJICKYITY.

2. Yka3aTb 3JeKTPOHBI, y4aCTBYIOIIKNE B 00pa30BaHUU CBSI3U.

3. Yka3zaTp TUN THOPUIN3AIUH LIEHTPAIBHOTO aTOMA.

4. OnpenenuTh YUCIO CBA3BIBAIOUIUX 3JIEKTPOHHBIX MAap U YKCIO CHAPEHHBIX AJIEKTPOHOB B
00pa3oBaHHOM MOJIEKYIIE.

5. Onpenenuts cocTaB MOJIEKYJIbl 110 TUILY ABxEy.

6. Yka3zatp Tull cBsi3u (o, ).

7. KakoBa reomerpuueckas (popma MOJIEKYJIbL.

8. Oxxuaemasi MOJISIPHOCTh MOJIEKYJIbI (IIOJIIPHOCTD CBSA3H, MOJIIPHOCTD MOJIEKYJIbI).

PaccmoTpeTs Ha mpuMepe ClIeayMUX MOJIEKYII:

ZnCl,, CH2Br2, NF3, PCls, PCl3, XeF,, KrFs, CIFs.

O0pa3zer 3a1aHuii IS BBITOJIHEHHSI Ta00pAaTOPHBIX padOT M MPUMEPHBIH MEPeYeHb BOIIPOCOB IS
WX 3alIUTHI
«Jlaboparopuas paborta Ne 5. NoHHO-OOMEHHBIEC PEAKIIMH B PACTBOPAX IJICKTPOIUTOB
Onucanue nabopatopHoit paboThl B METOAMYECKUX YKa3aHusX 1. 6.1.2.2, C. 35-36.

OO6paser 3a1aHuil 1715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
X 3aIlIHUTHI
«Jlaboparopnas pabota Ne 6. OnpenieneHne KecTKOCTH BOABI TATPUMETPUIECKUM METOIOM»
Onucanne nabopaTopHON pabOTHl B METOMYECKUX yKazaHusX 1. 6.1.2.2, C. 42-44,

O06pazer 3a1aHui 17151 BBIOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
UX 3aLIUThI
«JIaGoparopnas padota Ne 7. Onpenenenue pH pactBopa. ['maponus coneii»
Onucanue nabopaTopHOM pabOTHl B METOIMYECKUX YKazaHusX 1. 6.1.2.2, C. 39-41.

OO6paser 3ajaHuil 1715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
X 3aIlIUTHI
«Jlaboparopnas pabota Ne 8. TernoBsie 3¢ (heKThI peakiinii pacTBOPEHUSD
Ornucanue 1a0OpPaTOpHON pabOTHl B METOAMYECKHX yKazaHUsX 11. 6.1.2.2, C. 19-20.

O6pazer 3a1aHui 1715 BBITOJHEHUS 1a00paTOPHBIX padOT U MPUMEPHBIN NIEpeYeHb BONIPOCOB AJIs
WX 3aIUTHI
«JIaboparopnas padota Ne 9. Onpenenenue TerIOTH HelTpanuzanuu. OnpeaeneHne HanpaBICHHs
NPOTEKaHUS PEAKIIUN
Ornucanue 1a00OpPaTOpHOH pabOTH B METOAMYECKHX yKa3aHusX 1. 6.1.2.2, C. 17-19.

O6pazer 3a1aHui 1715 BBITOJHEHUS 1a00paTOPHBIX padOT U MPUMEPHBIN NIEpeYeHb BONIPOCOB AJIs
UX 3aLIUThI
«Jlaboparopnast padota Ne 10. M3yuenue BIMsiHUS KOHLIEHTPALIMK BEUIECTB U TEMIIEPATyphl Ha
CKOPOCTb XUMHUYECKOM pEAKLIMU U XUMUYECKOE PABHOBECHE»
Ornucanue 1abOpPaTOpHON pabOTHl B METOIMYECKUX YKa3aHusX I1. 6.1.2.2, C. 26-28.



OO0paser 3a1aHul 17151 BBIMOJTHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEPEYEHb BOIPOCOB IS
WX 3aIIUTHI
«Jlaboparopuas paborta Ne 11. OKuCIHTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHI)
Onucanne 1abopaTopHON PabOThl B METOMYECKUX yKazaHusx . 6.1.2.2, C. 71-72.

O6paser 3a1aHui 715 BBIOJIHEHUS J1a00paTOPHBIX PadOT U MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
WX 3aIUTHI
«JIaboparopnas padota Ne 12. Onpenenenne 3/1C raipbBaHUYECKOTO AIEMEHTA

Ilenp pabotel. HayunTbes cOCTaBiATH CXEMbl TalbBAHUYECKUX 3JIEMEHTOB, 3aIlMCBHIBATh
yYpaBHEHHS, JIEXKAIUEe B OCHOBE UX paboThl, paccuuThiBaTh D/IC.

3amanue 1

CocraBpTe CX€My TIajbBaHHMUYECKOIO 3JIEMEHTAa, B KOTOPOM DHJIEKTPOAAMHU SBISIOTCS
YKa3aHHbIE B BapUaHTE€ METaIbl, I[OIPY)KEHHbIE B pPAcTBOPbl MX HOHOB C 3aJlaHHBIMU
KOHIIeHTpauusamMu. Hanumure ypaBHeHUs, IpOTEKaroIIe Ha 3JIEKTPOAaX U XapaKTepHU3YIOLIee ero
paboty, Beruucaute D/1C. BoinonHseTcs no BapuaHTaM.

Hamnpumep
Bapuant Cocras
3IIEKTPOJIOB
M, [M™], Mmos/n
1 Zn, [Zn*]1=10,01
Ag, [Ag]=0,05
3amganue 2

CocTtaBpTe CXeMy TalbBaHHYECKOTO DJIEMEHTa, B KOTOPOM 3JEKTPOJaMH SBISIOTCS
yKa3aHHBbIC B BAPUAHTE METAJUIbI, IOTPY>KCHHBIE B PACTBOP KUCIOTHI C YKa3aHHON KOHIICHTpAIHEH
MOHOB BoAopojaa. Hanummre ypaBHEHHUsI, MPOTEKAIOIIME HA AJIEKTPOJAX U XapaKTEepPU3YIOIIee €ro
pabory, Beranciaute DJ]C. BeimonHseTcs mo BapuaHTaMm.

Bapuant Cocras
3JEKTPOJIOB

M1, M.

HyAn, [H*], mois/n
1 Cu, Zn

HCI, [H']=0,01

O6pazer 3a1aHui 1715 BBITIOJIHEHUS 1a00paTOPHBIX pabOT ¥ MPUMEPHBINA IEpEeYeHb BOIIPOCOB AJIs
UX 3aLIUThI
«JIaboparopnas padota Ne 13. Koppo3ust MeTaioB. 3aura METaIJIOB OT KOPPO3IUY
Onucanue nabopaTopHOH pabOTHl B METOIMYECKUX yKazaHusX 1. 6.1.2.2, C. 84-85.

OO0pa3zer 3a1aHui U1 BBITOJHEHHS 1a00paTOPHBIX padOT M MPUMEPHBIH ITepedeHb BOIPOCOB IS
WX 3aIIUTHI
«JlabopatopHas pabora Ne 14. DaeKTpoau3 1 ero NpUuMEHEHUE
Ornucanue 1a00OpPaTOpPHOH pabOTHI B METOIMUYECKUX YKazaHusX 1. 6.1.2.2, C. 89-91.

3.4 TunoBbie KOHTPOJIbHBIE 32aHMS JJIfl IPOBEIeHUS] TeCTUPOBAHUS
@DOoHJ TECTOBBIX 3aJJaHUI MO JUCLMIUIMHE COAEPKUT TECTOBBIE 3a1aHUS, PACIPEACICHHBIE 10

pasaciiaM u T€MaM, C YKa3aHUEM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (poHa TECTOBBIX 3aIaHHM 11O JUCITUTUTHHE



KomnuectBo

Hrikarop XapakTepuCcTHUKa | TECTOBBIX
JIOCTHKEHUS Tema B cootBerctBum ¢ PI1JI/PIIIT N
KOMIIETEHIUHA 3 Sa/IaHMH,

tunsl T3
3HaHMe 2313
2-0T3
2-3T3
OIIK-1.3 Tema 1. OCHOBHBIEC TIOHATHS U 3aKOHBI XMMHUH. | a30BbIE 3aKOHBI Ymenue 2_0T3
[etictBue 2-3T3
2—-0T3
3Hanue 2313
2—-0T3
OITK-1.3 JlaboparopHnas padora Ne 1. H(jnyqeﬂne U U3y4YEHUE CBOICTB VeHe 2-3T3
OKCHUJIOB, THIIPOKCHUJIOB U COJICH 2-0T3
JleiicTBre 2-3T3
2-0T3
3Hanue 2313
2—-0T3
OIK-1.3 Tema 2. Ctpoenue aroma. [lepuonndeckas cucreMa u Verie 2-3T3
CHUCTEMATHKa 3JIEMEHTOB 2-0T3
JleiicTBHE 2-3T3
2-0T3
3HaHue 2-3T3
2-0T3
2-3T3
OIlK-1.3 Tema 3. Xumuueckast CBs3b, €€ pa3HOBUAHOCTHU. I nbpuan3arus YMmeHue 2_OT3
[etictBue 1-313
1-0T3
3-3T3
3HaHue
. 3-0T3
Tema 4. CocraB u cBoiicTBa pacTBOpoB. CIIOCOOBI BRIpasKEHUS 3-313
OIIK-1.3 KoHUeHTpauui. KouratuBHbele cBONCTBA pacTBOPOB. YMenue 3_0T3
Krnaccudukarms u cBOHCTBa IUCTIEPCHBIX CHCTEM 3-373
HetictBue 3_0T3
3HaHUe 1-313
1-0T3
. 1-3T3
OIIK-1.3 Tema 5. Teopust 3MEKTPOIUTHYECKOHN TUCCOLMALIAN VYMeHue 1-0T3
[etictBue 1-313
1-0T3
3HaHUe 1-313
1-0T3
OIK-1.3 JlabopaTopnas padota Ne 5. NoHHO-00MEHHEIE peaKIny B Vere 1-3T3
pacTBOpax 3JEKTPOJIUTOB 1-0T3
[etictBue 1-313
1-0T3
3HaHue 8313
2-0T3
. N 2-3T3
OIIK-1.3 Tema 6. Bogopoaablii mokazatenb. [ uaponms comneit YmMmenue 3_0T3
HeticrBue 2-3T3
2-0T3
3HaHue 8313
2-0T3
. 3-3T3
OIIK-1.3 Tema 7. DOHepreTrka XUMHUUECKUX NPEBPALICHUN Ymenune 5_OT3
HetictBue 2-3T3
5-0T3
3HaHne 5—3T3
OIIK-1.3 Tema 8. Xumuueckasi KHHETHKA U PaBHOBECUE 5-0T3
YMmenne 5-3T3




5-0T3
HeiictBue 5>—3T3
5-0T3
3HaHHe 8-3T3
3-0T3
2-3T3
OIIK-1.3 Tema 9. OKHUCINTETFHO-BOCCTAHOBUTEIHHBIE TIPOIECCHI VYMenne 2_0T3
[etictBue 2-3T3
2-0T3
3uaHue 2-3T3
2-0T3
3-3T3
OIIK-1.3 Tema 10. DEKTPOXUMIYECKUE CUCTEMBI YMmenne 1-0T3
JleiicTBre 3-313
1-0T13
3uaHue 8-3T3
3-0T3
OIIK-1.3 Tema 11. Koppo3ust MeTayuioB YMmeHue 2-313
3-0T3
JleiicTBHE 3-313
2-0T3
3HaHue 2-3T3
2-0T3
2-3T3
OIIK-1.3 Tema 12. DnexTponus Ymenune 2 OT3
[etictBue 2-3T3
2-0T3
3HaHue 1-313
1-0T13
OINK-1.3 Tema 13. OcHOBHBIE KJIACCHI OPTAaHUUECKUX COCTUHEHHUIH, VeHme 1-3T3
0COOEHHOCTH CTPOCHHUS ITOJIUMEPOB 1-0T3
HetictBue 1-313
1-0T3
Hroro 100 - 3T3
100 - OT3

[Tonupiii komruiekT T3 XxpaHUTCS B SIEKTPOHHON MH(GOPMAITMOHHO-00pa30BaTEIbHOM cpesie
HpI'VIIC u obyvaromuiics UMEET BOZMOXHOCTh O3HAKOMUTHCS C JJIEMOHCTPAIIMOHHBIM BapHAHTOM
OT3.

Huxe npuBenen obpazell TUIIOBOTO BapHaHTa UTOTOBOTO TECTa, MPEAYCMOTPEHHOTO paboueit
MPOTPAMMOMN AUCUUILIHHBI.

OO0pa3eln TUTIOBOTO BapuaHTa UTOTOBOTO TECTA,
MPEAYCMOTPEHHOTO padoyveil MPOrpaMMOi JUCITUTITUHBI
(o6pazen; ogHoro Bapuanta u3 18 Bompocos 9 — OT3/9 —3T3)

1. CocraBieHus ¥ ypaBHUBAaHUS XUMHUECKUX PEAaKLIUii OCHOBAHO Ha 3aKOHE...
a) ABorajipo;

0) KpaTHBIX OTHOIICHUH;

B) COXpaHeHMS MACCh,

T') DKBUBAJICHTOB;

1) IOCTOSIHCTBA COCTABA.

2. JIns snekTpoHOB, HaxomsAmmxcs Ha f-opOuTansix, 3HaueHHe OPOUTAIBHOTO KBAHTOBOTO
4YHCIia paBHO . BcrapTe mudpy.

Ortser: 3.
3 OkcuzaMu, KOTOpbIE IPOSBISIOT aM(pOTEepHbIE CBOMCTBA, SBISIOTCA ...
a) BeO 0) Cr20s B) CrOs r) CdO.

4. JIns onpeneneHus TUIA CBS3M MEX/1y aTOMAMH MCIOJIb3YETCs XapaKTEPUCTUKA aToMa:



a) BAJICHTHOCTb;

0) CTEIeHb OKKMCIICHHUS,

B) pajinyc;

I) 3JIeKTPOOTPULATEIbHOCTb.

5. KOHI_IGHTpaI_II/IH, IMOKA3bIBAIOMIAsA KOJIMYECTBO MOJICH pacTBOPEHHOI'O BEIIECCTBA B 1 xr
PacCTBOPUTCIIA HA3bIBACTCA . BcraBbTe Ha3BaHue.

OTBeT: MOJISIILHASA.

6. Ilpouecc, mpoTeKalmUil ¢ H3MEHEHHEM TeMIlepaTypsl M 00BbeMa, Ha3bIBaeTCsA
. BcraBbTe cioBo.

OTBeT: n300apHbBIM.
7. Kakux BTOPUYHBIX XUMHUYECKUX HCTOYHUKOB TOKa HEe ObIBaeT?

a) COJIEBBIX;

0) KHUCJIOTHBIX;

B) HEMTPAJIbHBIX,
I') LIEJIOYHBIX.

8. K HU3KOMOJICKYIISIDHBIM BCHICCTBAM MOKHO OTHCECTHU:

a) Te(IoH;

0) rJoKo3y;

B) KaIlpoH;

1) KaydyK.

9. JlpiMOBasi 3aBeca OTHOCHTBHCS K JMUCIEPCHBIM CHCTEMaM, B KOTOpPBIX aucrepcHas (asa
HaXOJHUTHCS B COCTOSIHMM, a JAWCIEPCHOHHAs cpeJa — B arperaTHomMm
COCTOSIHUU. BCTaBUTH MpOITyIIIEHHBIE CI0BA.

OTBeT: TBEpJOM; Ia3000pa3HOM.
10. YcraHoBUTE COOTBETCTBHE MEXAY HAa3BaHMEM COJIM U €€ OTHOIIEHHEM K TMIIPOJIHU3Y: K

KaKI0U MO3UIIMU, 0003HAYEHHOH OYKBOH, MOA0EPUTE COOTBETCTBYIOIYIO MMO3UIINI0, 0003HAYEHHYIO
nudpoii.

HasBanue conu OTHOIIEHUE K THAPOIHU3Y

a) r'MJIpoKapOOHAT KaJlus 1) He ruIpoIU3yeTCs

0) cynbhar aMMOHHUS 2) TUIpOJU3YeTCs M0 KATHOHY

B) HUTPAT HATPHSI 3) ruApoIN3yeTCsl 10 AHUOHY

T) aleTaT aJlOMUHUS 4) ruaposn3yeTcs Mo KaTHOHY U aHHOHY

OtBer:a—3;0-2;B—1;7—4.

11. ®opmyna BemectBa, 0,01 M pacTBOp KOTOpOro XapakTepHu3yeTcsi HauOOJIbIIUM
3HaueHuem pH?

a) NaHCOs 0) NaOH B) Fe(OH): r) Naz:SOa.
12. CornmacHo cxeme ranbBaHHUYECKOTo anemMenTa (—) Sn|Sn?*||AgHAg (+), ...

a) Ha KaTo/1e BbleJIsAeTCsl cepedpo;
0) cepeOpo OKHUCIIAeTCS;

B) OJIOBO BOCCTAHABIIMBAETCS;

') Ha aHOJIE BBIJIETISIETCS OJIOBO.

13. Ilpu aTMochepHOi KOPPO3UH Ty KEHOT'0 JKelle3a Ha KaToJle IPOTEKaeT MpoIiecc. . .
a) Fe® — 2e = Fe** 6) 2H20 + O2 + 4e = 40H-
B) Sn° — 2e = Sn?* r) 2H* + 2e = H..



14. OgauM U3 MPAKTUYECKUX HAIMPABICHUHN 3JIEKTPOJIM3a ABJISETCA I[BETHAs METAJLUTYPIus,
MO3BOJIAIOIasA MoJaydaTb MCETAJIJIbL BBICOKOII CTEIIEHM YacTOTHL. YKa)KUTE IIOCIIEN0BATCIIBHOCTD
BbIJIEJICHUS IPUBEICHHBIX METAJUIOB Ha KaTO/IE.

a) Cu 6) Zn B) Ag r) Ni.
OTBeT: B— a — T — 1.
15. CornacHo TepMOXUMHUYECKOMY YPaBHEHUIO:
CHs + 202 = CO2 + 2H20(r), AH = -145 k]I,
O0beM MeTana, HeoOxoauMbId st momyderus 15000 k/[k TerioTel, cocTaBisieT I
Brummre uudpy.
Otsert: 2317 1.

16. Ilpu yBenuueHUM [ABJICHUS B PEAKIIMOHHOM cMecH B 3 pa3a M OJHOBPEMEHHOM
MOBBIIICHUH KOHIICHTPAIMH XJIOpa B 2 pa3a CKOPOCTh AJIeMEHTapHON roMmoreHHoi peakiuu 2NO +
Cl, = 2NOCI pa3(a). Boummre mudpy.

OtBeT: 54.

17. BOApHIMHCTBO XHMMHUYECKUX IPOLECCOB, IPOTEKAIOIIUX B IPUPOJIHBIX YCIOBMSIX
OTHOCATCS K OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIM, Ha IIPUMEPE CIEAYIOLIEH PEaKLIUU

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

ornpenenure Kod(pQGHUIMEHT Nepes OKHCIUTEIeM M 4YHUCIO 3JIEKTPOHOB, KOTOpoe jaaeT 1 Moib
BOCCTAaHOBHUTEJISA. YKaKUTE COOTBETCTBYIOIINE U (PHI.

Ortser: 3; 3.

18. Macca BojibI, B KOTOPOit Heo0xoauMo pacTBOpuTh 310 r aTrneHrmmukons (M = 62 1/Moib)
JUIs TIOJIy4€HUs pacTBOpa, 3amep3atolero npu remneparype —30 °C, cocraBnser r. Boumure
wgpy.

Otser: 310 T.

3.6 IlepeyeHb TeoOpeTHYECKUX BONPOCOB K IK3aMEHY
(I OTICHKY 3HAHMH )

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

2. Ilonsatue 00 HKBHBAJEHTE, 3aKOH JKBHBAJICHTOB, pPacueT SKBUBAJICHTOB JJIEMEHTOB U
COCTUHEHUH.

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

4. KBaHTOBBIE YMCIIa, YTO TIOKa3bIBAIOT, KaKW€ 3Ha4YeHUss mnpuHuMaroT. I[lpaBuna
pacmpesieieHusl DJIEKTPOHOB IO JHEPreTUYECKUM YPOBHSAM M MOAYpOoBHAM (mpuHiun I[laymu,
npasuiio ['ynna, KieukoBckoro).

5. Ilepmommueckuii 3akoH. ['paduyeckoe wuzo0Opakenue Ilepuogmueckoro 3akoHa.
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB aTOMOB B 3aBHCHMOCTH OT PAaCIOJIOKEHHUS JJIEMEHTa B
Ilepnonnueckon cucreMe.

6. Xumudeckasi CBA3b. THIBI XUMHUYECKON CBS3M (KOBAJICHTHAsl, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS).

7. CriocoObl nepeKkpbIBaHUS aTOMHBIX opOuTanei (c-, m-, 8-cBsA3b). [ MOpuaAM3aIHs aTOMHBIX
opoOuTanei.

8. CTtpoenue Mosekyn ¢ mo3unuu merogaa BC.

9. Knaccel Heoprannveckux coequHennii. Kinaccudukaims okcuaoB (OCHOBHBIE, KUCIOTHBIE,
amporepnsie). Knaccudukammsi ocHoBaHMi (110 CBOMCTBaM, PaCTBOPUMOCTH B BOJIE U OCHOBHOCTH).
Knaccudukanus kucinot (o cBOKWCTBaM, OCHOBHOCTH M COCTaBy aHHMOHa). Knaccudukanus coneit
(cpenHue, OCHOBHBIE U KUCTIBIE).



10. AMporepHOCTh. AMBOTEPHBIE METAJIIBI, KX OKCHUJIBI M TUIPOKCHIBI.

11. Xumnueckue cBoiicTBa METAJNIOB: PEAKIIMM C BOAOM, KUCIOTaMH, COJIIMU U I1I€JI0YaMHU.

12. Xumuueckas TepMoauHamMuka. Kakue nmpuHIMNUAIbHBIE BOMPOCH! PEIIaeT XUMUYeCcKas
TepMonuHamMuKa. OOBEKT HCCIeAOBaHUS TepMoAWHAMHUKH. OCHOBHBIE IapaMeTpbl COCTOSHUS
TEPMOJMHAMHYECKUX CUCTeM. BU/IbI TEPMOAMHAMHYECKUX CHCTEM.

13. BHyTpeHHss 3Heprust v sHTasbnud. [1epBblii 3aK0H TEpMOIMHAMUKH.

14. 3akon 'ecca. CnenctBus u3 3axkoHa [ ecca.

15. IlonsATre 00 3HTpONUHU, €€ U3MEHEHMS IIPU PA3INYHbIX IIPOLIECCaX.

16. Bropoii 3akoH TepmoguHaMuku. [loHsATHE O M300apHO-M30TEPMHUUYECKOM TOTCHIIHAIIC
(oneprus ['m606ca). Kak mo BenuuumHe 3T0H QYHKIMH CYAUTh O HANPABJICHUU MTPOTCKAHUS PEAKIIHH.

17. Kunetuka xumudeckux peakuuil. [lonstue ckopoctu xumuueckoi peakuuu. OakTopsl,
BIIUSIIOLIME Ha CKOPOCTh XUMUYECKOM peaKiuu.

18. 3aBUCMMOCTh CKOPOCTH PEaKIMK OT KOHILIEHTpAlMU (3aKOoH jeicTBus Macc). Koncranra
CKOPOCTH peakiuu.

19. 3aBUCHUMOCTh CKOpPOCTH peaKkuMu OT Temieparypsl (mpaBuio Bant-I'odda, Teopus
aKTUBaLlUU AppeHuyca).

20. Karanus. Katanutuueckue peakuuu. Katanuzaropsl. UHrHOUTOPEI.

21. Xummnueckoe paBHoBecue. KoHcTaHTa XUMHUYECKOTO PaBHOBECHSI.

22. Ilpunnun Jle-lllarense. @akTopbl, BAUSAIOLIME HA CMEIIEHUE XMMUUYECKOI'O PABHOBECHS.

23. PacTBOpBI, 0011IME TTPEACTABICHHUS.

24. CniocoOsI BbIpaXXEHHSI KOHIIEHTPAIIUU PACTBOPOB.

25. TemmepaTypbl KUIICHUS U 3aMep3aHusl pacTBOPOB (BTOpoi 3akoH Payns).

26. DIEKTPOIUTHL. DIEKTPOIUTHYECKass auccoruaiusi. CTeneHp (4To MOKa3bIBaeT, OT YEero
3aBHCHUT) M KOHCTaHTa JAUCCOLMalnU. 3aKoH pa3dasieHus OcBanba.

27. Nonnoe npousBeaeHue Boibl. Bomopoansiii nokaszarens (pH). [lonstre 06 naanKaTropax.

28. I'maponus cosneid. Tunel coneil 1O OTHOIIECHUIO K THAPOIIH3Y.

29. lucniepcHbI€ CUCTEMBI (COCTaB, OCHOBHBIE BUJIBI).

30. OtnuuuTenbHble OCOOCHHOCTH JUCIEPCHBIX CHCTEM OT HUCTHHHBIX pPacTBOPOB
(YCTOMYMBOCTD, OITUYECKUE CBOWCTBA).

31. Okucnurenu u BoccTaHOBUTENU. CTENEHb OKUCIICHHUS.

32. U3MeHeHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB MCXOHAS U3
nosio>keHus ux B [lepuoandeckoii cucteme. OKMCIUTENBHO-BOCCTAHOBUTENIBHAS JBOMCTBEHHOCTb.

33. ®axkropsl, Baustomue Ha xoa OBP.

34. Dnexrpoxumus. [IBOMHOMN 3IEKTPUYECKUI CIOW. DINEKTPOAHBIN OTEHINAN. Y paBHEHUE
HepHcra.

35. Psag craHgapTHBIX JJIEKTPOJIHBIX MOTEHUIHUANOB (JI€TICHHE METajlIOB Ha TPU TPYIIIbI
AKTHUBHOCTH).

36. 'anpBaHUYECKH 2IIEMEHT (YMETh COCTABIISITh CXEMBI, 3aMChIBATh YPaBHEHUS pabOThI U
BeruuCIATH JJ1C).

37. Koppo3uss METAJUIOB MO MEXAaHWU3MY IPOTEKAHUSA: XMUMHUYECKAs, JJIEKTPOXMMHUECKas,
AIIEKTPOKOPPO3HSL.

38. CnocoObl 3amuUTBl METAJUIOB OT KOPPO3UM (AJIEKTPOXMMHUYECKHE, C UCIOIb30BaHUEM
MOKPBITHI).

39. Onextponns. 3akonsl Papazaes. Berxon mo Toky.

40. DneKTpoau3 pacIiaBoB.

41. DAeKTpOIN3 BOAHBIX PACTBOPOB (3aKOHOMEPHOCTH KATOIHBIX U aHOJHBIX IPOIIECCOB).
DNEKTPOIN3 C pACTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM.

3.7 IlepevyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K dIK3aMeHY
(1S OTICHKY YMEHMIA)

1. 3akoHuWTE ypaBHEHHS pPEaKIMH, ONPENEITUTE MOJCKYJSPHBIE MAacChl DKBHUBAJICHTOB
H2SeO4 B criegyromumx peakiusx:

a) H2SeO4 + 2NaOH —...;

0) H2SeO4 + NaOH —....



2. Jlnsa coequuenuii: okcun kobdanwsta (1), cepaucTas kucimora, THAPOKCUIT Oapwsi, MOJIEKYJIa
a30Ta, amIOMUHUHN, KapOOHAT HATPHs, HAMUIIUTE (OPMYIBI COCNUHEHUN U YKAKUTE, K KaKUM
KJIaccaM COEMHEHUN OHH OTHOCSATCA.

3. Onucarb CTpOEHMS aTOMa 3JIEMEHTA ¢ OPSAKOBBIMU HOMepamu 33, 56, 72 u np. Hanucath
JNEKTPOHHYIO (POpPMYITy, yKa3aTh BaJICHTHBIEC 3JI€KTPOHBI.

4. Hamumcate ctpykrypHO-rpaduueckue (opmymnsl coenunenuii Na,COsz, As2Os, H2SOg,
Ni(OH)3, Cr2(SO4)3 u ap., yka3aTh KOJIMYECTBO B COCTUHEHUHU G- U T-CBSI3CH.

5. Ipu cropanun 1 am° anerunena (H. y.) Belgensercs 56,053 kJ[x temnorsl. Hamumure
TEPMOXMMHYECKOE YpaBHEHUE PEAKIINH, B pe3yJibTaTe KOTOPO 00pazyroTCs mapbl BOABI U JUOKCH]T
yrieposa.

6. [Tpu mostHOM cropaHuu 3TUJIeHA (C 00pa30BaHUEM KHUJIKOW BOJBI) BRIACTUIOCH 6226 KJIXK.
Haiinute 00beM BCTYMUBIIETO B peaKIHMIO KUCIOpoAa (yCIOBHS HOPMAJIbHBIE).

7. He mpou3Boas pacyeToB, OLICHUTE U3MEHEHHUSI DQHTPOIIMU B PEAKLIUAX:

BaCl: (p—p) + Na2SO4 (p—p) —-.-;

2NaCl (p—p) + H2S04 (x) — 2HCI (r) + Na2SOg4 ().

8. Ilpsimas mim oOpaTHas peakius OyIeT MPOTEeKaTh MPHU CTAaHIAPTHBIX YCIOBUSAX B CHCTEME

2NO (1) + Oz (r) = 2NO2 (r)? OTBeT MOTHBUPYIiTE, BHIUUCTHE AG ) TIPAMOil peakiuu.

9. Ilpu 150 °C HekoTOpas peakuus 3akaHuuBaeTcs 3a 32 MuHYT. [[puHMMas TemnepaTypHblil
KO3 (UIIMEHT CKOPOCTU peaklMH paBHBIM 2,5, paccuuTaTh, Yepe3 Kakoe BpeMsl 3aKOHUMTCA ITa
peakius, eciiu nmpoBoauTh ee mipu 200 °C.

10. Kak uamenuTtcs ckopocts peakiuu 2NO (r) + Oz (1) = 2NOz2 (1), a) eciii yBeIHUUTh 00beM
B CHUCTEeME B 4 pa3a; 0) moBeIcHTh KoHIIeHTpanuto Oz B 3 paza?

11. B kakyIo CTOPOHY CMECTUTCS PAaBHOBECHE B CUCTEME

N2 (1) + 3H2 (r) = 2NHz3 (1),

€CJIM a) IOHU3UTD JaBJIeHHE; 0) YMEHbBIIUTH KOHIIEHTparuio Ho?

12.  CoctaBbT€ MOJIEKYJSIPHBIE W MOJIEKYJISIPHO-MOHHBIE  yYpaBHEHHUS  pEaKIMi
B3aMMOJICHCTBHS MEXIY:

a) HUTpaTOM Oapus U Cylb(haToM HATPUS;

0) kapOOHAaTOM HaTpHs U CEPHOU KUCIIOTOM;

B) IIMAHUJIOM KaJlusl U a30THOM KHCIIOTOM.

13. Hanummute B MOJEKYJISPHOM M MOJEKYISIPHO-MOHHOW (opMme ypaBHEHMs peakLui
B3aMMOJICHCTBUS CIEAYIOLIUX BEIECTB!

a) K2CO3z + HCl —...;

6) NaOCl + HNO3 —...;

B) (CUOH)2S04 + H2S04 —-....

14. CocraBpTe MOJEKYISIpHBIE M HWOHHBIE ypaBHeHHs ruiapommsa conei: KzS, CuSOas.
VYkaxure pH cpensl.

15. Pacnonoxure coeauHeHus! B mopsiike Bozpactanus pH ux pacTBopoB (KOHUEHTpalus
omunakoBa): NaxCO3z, NaOH, NaHCO3, NaCl, NH4CI.

16. Kaxoil o0bem consiHOM KuciaoTel ¢ KoHueHTpauued 0,013 M nHeoOxoaum amns
Heifrpanmsaruu 25,0 cM® pacTBopa rMAPOKCHIA HATPHS ¢ KoHIeHTpamueii 0,02 M?

17. Kaxyo Maccy CepHOi KHCIOTHI HEOOXOAMMO B3ATh s IpuroTosnenus 500 cm® pacTBopa
¢ koHueHrtpanuei 0,2 H?

18. BBIYMCINTh KOHLIEHTPALIMIO MOHOB BOJIOPO/Ia M THAPOKCH HOHOB B BOJIHOM PAacCTBOPE
ruapokcuaa kanus, pH xotoporo 11.

19. lucnepcHOl CHCTEMOM SIBIISIETCSI CEPHOKMCIIBIA TyMaH, YKaKUTE JUCIEPCHYIO Cpely U
TUCTIEPCUOHHYIO (hazy.

20. 3omp docdara Oapus OyaeT CTaOMIU3HPOBATHCS TPU JOOABICHHWH, KAKOTO W3
nepeuncieHHbx 3ekTponuToB: NaCl, Ba(OH)2, KsPOas.

21. Cpenn npuBeeHHBIX peakunil ykaxxute OBP:

Cr203 + KOH — 2K2CrO2 + H20;

K2Cr207 + H2SO4 (ko) — CrOs + K2SO4 + H20;

KBr + KBrOsz + H2SO4 — Br2 + K2SO4 + H20.



22. Hcnonb3ys METOH TNOJYpPEaKUUid, YpaBHANTE OKHUCIUTEIbHO-BOCCTAHOBHUTEIHHYIO

peaxIuio:
NaBr + MnO; + H,SO4 — MnSO4 + NaxSO4 + Brz + H20.

23. CocTaBbTe JiBa TaJIbBAHUYECKHUX DJIEMEHTA, B OTHOM U3 KOTOpbix Ni — aHO/, a B Jpyrom
Ni — karox. Hamummre ux cxemsl, paccunraiite DJIC.

24. Koppo3usi HUKeJsl B KUCIION Cpelie U BO BIaXXHOM Bo3Jyxe. COCTaBUTH 3JEKTPOHHbBIC
YpaBHEHHUS aHOJIHOTO M KaTOAHOIO MPOLIECCOB. YKa3aTh MPOAYKTHI KOPPO3HUHU.

25. Kak nporcxoaut arMochepHas KOppo3us JTyKEHOTO JKeJie3a U JIy>)KEHOW Meau (JIy>KeHHe
— TOKPBITHE OJIOBOM) IIPU HAPYLICHUH MOKPHITHSA?

26. Bprunciante BeNMWYMHY AJIEKTPOAHOIO MOTEHIMAala IIMHKOBOIO 3JIEKTPOJA B pacTBOpeE
cobcTBeHHo# comu ¢ konnenTpanueit 0,001 mons/n (E° = —0,763 B).

27. Beruucnute Maccy cepedpa, BBIJSIHMBIICTOCS Ha KaTOe IPH MPONMYyCKaHWN TOKa CUJION 6
A depe3 pacTBop HHTpaTa cepedpa B TeueHue 30 MuH.

28. TTpu snexTpoimse BogHOTo pacteopa SNClz Ha aHoEe BBIAEHIOCh 4,48 1vM° xmtopa (H. v.).
Haiinure Maccy BbIIEIMBILIErOCs Ha KaTOJE OJIOBA.

29. Dnextposm3 BogHOro pactBopa CuSO4 npoBoawim nipu cuie Toka 50 A B TedeHue 4 u.
[Tpu sToMm BbLAENMIOCH 224 T Menu. Beiuncnure BHIXOJ 110 TOKY.

30. CoctaBbTe 3IEKTPOHHBIC YpaBHEHHUS MPOLECCOB, MPOUCXOAIIUX HA AJIEKTPOAAX MpU
anekTpoiuse paciiaBa KCI. DinekTpo/ipl yroibHbIe.

31. Bakonuwute u ypaBusite peakiuo: Bi + HNO3 (ko) — NO2 + ...

32. Hanumute cTpyKTypHBbIE (OPMYJIBI TOJUIIPONIUIIEHA, TOJIUCTUPOIIA.

3.8 IlepeyeHb TUMOBBLIX MPAKTHYECKHUX 3aaHUI K IK3aMeHY
(15t OLIEHKW HABBIKOB M (MJTH) OTIBITA IESATEILHOCTH)

1. Ilpu npomyckaHuM cepoBOAOpOJA 4Yepe3 pacTBOp, coiepxkammii 2,98 r xjopuzaa
HEKOTOPOr0 OJHOBAJIEHTHOIO MeTajuia, oOpasyercs 2,2 r© ero cyiaspuaa. Beraucnure
AKBUBAJICHTHYIO MacCcy MeTala.

2. DnemenTsl A u B, pacronoxxeHHble B OJHOM Iepuojae cucremsl 3iemeHToB J[.U.
MenneneeBa, 00pa3yroT MexaIy co0oi coequHenue, coaepxaiee 79,77% snementa B (mo macce).
[Tpu ruzaponuse 3TOro COEAMHEHMs BBIACNSETCS Ta3, 00JalarolIMi KUCIOTHBIMU CBOMCTBAMHU U
conepxammii 2,74% Bomopona u 97,26% »nementa B (mo macce). BeiBemuTe MONEKYISIpHYIO
dopmyny coenuHenus A ¢ B u HanummTe ypaBHEHHE peakuy ero THApoIIn3a.

3. J11s1 coenHEHUM: OKCUJ LIMHKA, CepHAasi KUCII0Ta, TUAPOKCU Oapus, amlOMUHUMN, KapOOHaT
HaTpHsl, COCTaBbTE YPAaBHEHHS BOZMOKHBIX PEaKIUH.

4. HeusBecTHbIi MeTaut maccoit 13 r o6paboTanu n30bITKOM OYeHB pa30aBIEHHOTO pacTBOpa
a30THOM kucnoTel. K momydeHHOMYy pacTBopy mpHOaBWIM HU30BITOK pacTBOpa IIEJIOYHM U
TIPOKMIISTUIN, TIPH 3ToM BhIAemunaochk 1,12 am® rasa (m. y.). YcTaHOBHTE, Kakoi MeTamn ObL
pacTBOpeH B a30THOW Kuciore. Hamuimre ypaBHEHUS ONMMCAHHBIX PEaKIUil, MOATBEPANUTE OTBET
pacueramu.

5. CoctaBbTe CTPYKTypHO-TpaduuecKyro (GpopMylly COJIM, €CIH JIaHbl COCAMHEHUS: OKCH]
IIUHKA, CEpHAsi KUCIIOTa, TUAPOKCH]T OapHsi, aIFOMUHUM, KapOOHAT HATPHSL.

6. Onpenenuts reomerprueckyto opmyy monekyn NHz, H20, CaClz, SnBr2 u np. Ykazats
TUT THOPUIN3AIIUH [IEHTPAITBHOTO aTOMa.

7. Moxet 1 npu J00aBI€HUH KHCIOTHI K PACTBOPY COJIM BBIIEIUTHCS THAPOKCH]] MeTaa?
Ecnu nma, mpuBenuTe mpuMepsI.

8. Mcxons U3 peakuii:

KCIO3z —» KCI + 3/202, AH1 =-49,4 x]/Ix;
KClOs — KCI + 202, AH:2 = 33,0 x/Ix,

serarciute AH cnenyromieii peakipu 4KClO3 — 3KCIO4 + KCI. CiocoOcTByeT 1 SHTATBIUIHBINA
(axTop NaHHOI peakuK CaMOIIPOU3BOJILHOMY T€UEHHIO, 1aTh MOTUBUPOBAHHBIN OTBET.

9. Ilpu cropanum 11,5 r xkuaKoro 3TWJIOBOro cnupta Beiaeawioch 308,71 k/[x TenmmoTsl.
Hammmmre TepMOXMMUYECKOE YpaBHEHHE PEaKIIMH, B Pe3yJIbTaTe KOTOPOH 00pa3yroTcs mapbl BOIbI
U THOKCU yriepoaa. Berauciure Temiory oopazoanus CoHsOH (k).



10 .JlonummuTe ypaBHEHHSI pPEAKUUA W HE MPOU3BOMASI PACYETOB, OLECHUTE H3MEHEHUS
SHTPONHH B pEAKLUAX:

BaCl; (p—p) + Na2SOs4 (p—p) —...;

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

CriocoOcTBYeT JIM SHTPONHUIHBIN (HaKTOp JaHHBIX PEAKIUN CAMOIPOHU3BOJIHLHOMY TEUCHHIO,
JlaTb MOTUBUPOBAHHBIN OTBET.

11. OueHuth Kakasg peakuuss OOpa3OBaHMs WIM pa3pyLICHUs 030HA OyAeT MpOTeKaTh
ObIcTpee, ecu 00beM CHCTEMbl YBEIWYUTH B Tpu pasza? [IpuHATH, 4TO mpoTEKaeT cieayrouias
peakuus: 203 <> 30..

12. JlaiiTe MOTUBHPOBAHHBIN OTBET, YTO HAJI0 CAEIaTh C KOHIEHTPALUSIMU, TEMIIEPATypor U
JaBJIEHUEM, YTOOBI HATIPABUTH PEAKIIHIO

MgCOs3 (k) = MgO (k) + COx(r); AH® > 0,

B 00paTHOM HalpaBJICHUHU.

13. MoXHO JI1 NPUTOTOBUTH PACTBOP, COJEPKALIUI OJHOBPEMEHHO CIIEAYIOLIUE Mapbl
BEILECTB:

a) Zn(OH)2 + KOH;

6) Ba(OH), + HCI,

B) Fe(OH), + NaOH.

14. CocTaBbTE MOJIEKYIISIPHBIE YPABHEHUS], COOTBETCTBYIOIIUE MPEIIOKEHHBIM HOHHBIM:

NH, + OH — NH4OH;
Zn** + S>> ZnS;
CO3™ +2H" — H,0 + CO2.

15. Tlpeanoxxkure cxemy paszieieHHs COJel HAMUIIUTE YPaBHEHUS peaKIMii B MOJIEKYJISIPHOMN
¥ HOHHOM BHJIE.

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

16. Ctynent npu aHaim3e 6eclBeTHOTO pacTBopa rpu pH = 3 o0HapyKHIT CIIeAYIONNE HOHBIL:
K*, Pb?", Fe?*, Fe3*, NH; ,S%, I, MnO; , COj . Bo3MoskeH 1 Takoii pe3ynbraT? O6ocHyiiTe CBOi
OTBET YPABHEHUSMH PEAKIU.

17. Kakoii BenmuunHoi pH 00651amaroT MopcKast ¥ pedHast BOJIbI, €CJIM B MOPCKOM TTpeo0IagaroT
nousl Na*, K*, CI, a B peunoit — Ca?*, Mg?*, HCO3?>? Otser ob6ocHyiite. CocTaBbTe HOHHO-
MOJIEKYJISIPHBIC YPaBHEHUSI.

18. Kakue u3 mnepeuyucieHHBIX HMXKE COJIeH TIOABEPraloTCs YaCTUYHOMY THIPOJIH3Y,
obpa3yroT kucieie conmr: NaNOs, K2SOs, MgCOs, ZnBr..

19. lobGaBneHue, Kakux U3 MEPEYUCICHHBIX HIDke peareHToB K pactBopy CrClz ycunut
TUIPOJIU3 COJIU:

a) HCI;

0) NaOH;

B) NaxCOs.

20. Pacrionoxxure coequHEHHs B TOpsAKe Bo3pactaHus pH MX pacTBOpoB (KOHIIEHTpAIUs
omunakoBa): Na;COz, NaOH, NaHCO3, NaCl, NH4CI.

21. KakuM MHIMKATOpOM HEOOXOAMMO BOCHOJB30BaThCS, YTOOBI pacrno3HaTh B KakoW U3
IpoOHUPOK HAXOIUTHCS PAaCTBOP TMAPOKCHU/IA HATPUs, B KaKOI XJIOpHIa HAaTpus, a B KAKOW COJIsIHas
KHCIIOTA.

22. Kaxoit o6bem 81% cepHoii kuciotsl (p = 1,74 t/cM®) Heo6xomumo B3aTh 11 500 cm®
pactBopa ¢ koHueHtpauueit 0,2 H?

23. CKoIbKO rpaMM caxapo3sl Hafo 100aBuTh K 300 r 2%-ro pacTBopa, YTOOBI MOTYyYUTh 5%-
13178

24. Jlns noanepkaHusa HEOOXOAUMOro 3HadeHns pH XUMHUK mpurotosun pactsop: k 200 cm®
0,4 M pactBOpa MypaBsuHO# kucnoTsl ipubdasun 10 cm® 0,2%-roro pactBopa KOH (p = 1 r/em®) n
noyrydeHHbId 00beM pazbaBmwi B 10 pa3. C kakum 3Hauenwem pH momyden pactBop? (KHcoon =
1,8:107%).

25. Ucxo/s U3 CTETICHH OKHUCIICHHS XpoMa, ioja, u cepbl B coenuaeHusx KoCr.O7, K, H2SOs,
NalOs, Cr203, CaS ompeaenute, Kakoe W3 HHX SBISETCS TOJBKO OKHUCIHTENIEM, TOJBKO



BOCCTAHOBUTEJIEM M KaKO€ MOXKET MPOSBIATh KaK OKHUCIUTENbHbIE, TaK U BOCCTAHOBUTEJIbHbBIE
cBoiictBa. [louemy?

26. Hcnonb3ys METOH TNONYpPEaKUUid, YpaBHANTE OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHYIO
peaxIuio:

NaBr + MnOz + H2SO4 — MnSO4 + NaxSO4 + Brz + H20.

27. Ilnactunsl u3 Fe u Zn onyctunu B pactBop CuSO4. CocTaBbTe JIEKTPOHHBIC YPABHEHUS
npoucxoisamux peakuuid. Kakue mporeccsl OyayT NMpoMCXOIUTh HA IUIACTHHAX, €CJIM Hapy)KHbIE
KOHIIBI UX COCTMHUTH TIPOBOJTHUKOM.

28. CocTaBbTe 3JEKTPOHHBIE YPaBHEHHUS IPOLIECCOB, MPOUCXOMAAIIUX Ha AJIEKTPOAax Mpu
anextposuze pactBopa Cra(SO4)3 C MHEPTHBIMU SJICKTPOIAMHU.

29. C KakuMHU U3 NEPEUYMUCICHHBIX COEAUHEHMH Oyzner pearupoBaTb Meab? Hanummre
YpaBHEHHUS BO3MOXKHBIX PEAKIUH.

a) H2SO4 (xoHi1.);

0) AlCls;

B) HNO3 (pa30.);

r) AgNO:s.

30. /IBe xene3HbIe TUIACTUHKH, YaCTUYHO MOKPHITHIE O/THA OJIOBOM, IPYTast MEJbI0, HAXOISATCS
BO BJI&KHOM BO3/yX€, MOPCKOM U peuHol Bojae. Ha kakoif U3 3THX MIacTUHOK ObICTpee oOpa3yeTcs
pxaBuuHa? [louemy? OrieHUTE CKOPOCTH 0Opa3oBaHUs MPOJYKTAa KOPPO3UHU B PAa3HBIX YCIOBUSX.
CocTaBbTe 3JEKTPOHHBIE YPaBHEHUS aHOIHOTO M KaTOAHOTO MPOLIECCOB KOPPO3HH STUX IJIACTUHOK.
KakoB cocTaB npoiyKTOB KOppO3HUH Kene3a?

31. Ha oxpaiieHHOW MOBEPXHOCTH KOPILyca MOPCKOTO CYAHA, 00pa3oBaauch ACPEKTHI B
MOKPBITHH, KOPPO3HOHHBIM TOK COCPEIOTOYEH Ha MOBEPXHOCTHBIX ydyacTkax. COCTaBbTE CXeMy
pa3BUTHS KOPPO3UHU (TMPOIECChl MPOTEKAIONINEe B aHOAHOW M KaTOIHOM 30HAX; TOKOMPOBOJSILEE
ypaBHEHHE), a TAKXKE paccuuTaiTe MmoTepro Metasuia 3a 20 QHeH, eclu cujia KOPPO3UOHHOTO TOKA, C
y4eTOM 30HBI AeiicTBus, cocraBuia 0,075 A.



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

B rtabiuue mpuBENEHBI OMHMCAaHUS MPOLENYp MPOBEACHUS KOHTPOJIBHO-OIIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HaumenoBanue
OLIEHOMHOTO Onucanust mpoteypsl MPOBEIECHUST KOHTPOIBHO-OLIEHOYHOTO MEPONPUATHUS U MPOLIETYPhI
OILICHUBAHHUS PE3YJIbTATOB O0YUYCHHUS
CcpeacTBa

KomnokBuyMBI IpOBOASTCS BO BpeMsI MPAKTUIECKUX 3aHATHH. [IpernogaBaTens Ha MPaKTHIECKOM
Komnoxsuym 3aHATHH, TPEIIICCTBYIONIEM 3aHATHIO IPOBEICHUS KOJUIOKBHYMA, IOBOIUT O OOYYarOLTHXCS
TeMy NOJIEMHUKH, KOJIMYECTBO 3aaHUI

BeimonHeHNE pa3HOYPOBHEBBIX 3a]ad, MPEIYCMOTPEHHBIX pabodel mporpaMMOM TUCHUIIIHHBI,
PasHoypoBHeBas TIPOBOIATCS B Yachl CAMOCTOATENEHONW paboThl. Bo Bpems BBIMONHEHMS 3alaHUH pasperiacTcs
3a7a4ya MOJTb30BAThCSl  YYCOHHMKAMHM, CIPAaBOYHMKAMH, KOHCIEKTAMM JIEKIUH, TETpamsMu Ui
MIPaKTUYECKUX 3aHATUN

3amura 7a00paTOPHBIX PAa0OT MPOBOJUTCS BO BpeMs JTabOpaTOpHBIX 3aHATHHA. Bo Bpems
MPOBEACHUS 3alIUThl J1a0OPATOPHOW pPabOThl MOJIb30BAThCS yYCOHHKAMHM, CIPABOYHUKAMH,
KOHCIICKTaMHU JICKITHiA, TETPaIsIMHU HE pa3peIicHo.

JlaGoparopnas [IpemonaBaTens Ha 1abOpPaTOPHON pabOTe, MPEIIISCTBYIONICH 3aHITHIO MPOBEACHHS 3aIUTHI
pabora J1a00paTOPHO# pPabOThI, TOBOIUT 0 O0YUAIOUIUXCS: HOMEP 3allUINAacMOi JTa00paTOPHOIl pabOTEHI,
BpeMsi Ha 3alIUTy JabopaTopHOH paboTHI.

[IpemonaBaTens MHPOPMUPYET OOYUAIOMIMXCS O pe3yabTaTaxX 3aIlUTHl JTA0OPAaTOPHOH pPabOTHI
cpasy Mociie ee KOHTPOIbHO-OIICHOYHOTO MEPOTIPHUITHS

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 (UIIK) OTBITA IeATEIbHOCTH, XapaKTePU3YIOUINX dTanbl GOpMUPOBAHUS KOMIIETEHIIUN B IIpoliecce
OCBOEHUS1 00pa30BaTENIbHOMN POTrpaMMBbl.

[lepeyeHp TeopeTHYECKHX BOIPOCOB M THUIOBBIE MPAKTHUECKHE 3aJaHUs Pa3HOrO YPOBHS
CJIO)KHOCTH ISl TIPOBENICHHSI MPOMEXKYTOYHOM aTTeCTallui OOYYaroIIuecs IMOJIydaloT B Hadale
ceMecTpa dYepe3 JIEeKTPOHHYI 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 3K3aMeHALMOHHOTO O1JieTa
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VAR VY1Bepxaro:
i ﬂj_ = 9K3aMeHaUHMOHHBIH Ounier Ne 1 P
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yueOHBIH ros
1. OCHOBHBIE XMMHUYECKHE 3aKOHBI (3aKOH COXPAaHEHHsI MacChl, 3aKOH ABOTajJpo, CIEJICTBUC U3
3aKoHa ABOTajipo).
2. XMMHYECKHUE UCTOYHUKHU TOKa. BUbI. Y CTpOMCTBO.

3. Ucnonb3ys MeTo OMypeakiuuid, ypaBHINHTE OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIHIO:

NaBr + MnO2 + H.SO4 — MnSO4 + NaxSO4 + Brz + H20.
4. YToOBI IPUTOTOBUTH 25% CTPOUTENBHBIN pacTBOP U3 2 KI' CyXO0il cMecH, Kakoil 00beM BOJIbI (P
= 0,995 r/cM®) HEOOXOMMO B3ATEH?




