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IHacnopt poHA2 OLIEHOYHBIX CPEACTB
1o AUCHUIIIMHE (MOYJI0) XUMUS

Kon TpeboBaHUs K YPOBHIO OCBOCHUS
. HaumenoBanue
No Kontponupyemsie KOHTPOJIUpYyEMOH KOMIIETEHIIUU OTEHOUHOTO
pasaensl (TeMbl) KOMIICTCHIIUU (MU
€€ JacTH) cpeactna

1. | Xumus kak pasnaen OIIK-5.1. Hmempw npeocmasienue: o | Tectuposanue,
€CTECTBO3HAHUSI. HemoHcTpupyer CTPOCHHMU aTOMOB M MoJiekys;, o | PI'P/3Dk3amen
CrexnomeTprudeckue 3HaHHUe o0macTe BHJaX XUMHYECKOH CBs3u u | (Bompockl 1-4)
3aKOHBI XHMHUH TIPUMEHEHUS, crocobax ee 00pa3oBaHWs; O

2. | Ctpoenme aTroma u CBOMCTB, XUMHUIECKUX cucremax | TecTupoBaHue,
nepuoandecKas XapaKTEPUCTUK U (pacTBOpax, KaTtaquThiyeckux, | PI'P/ Dk3amen
cucrema JI.1. METO/IOB JUCIEPCHBIX, (Bompock 5-9)
MenneneeBa WCCIIETOBaHUS JNEKTPOXUMHUECKAX  CHCTEMax,

3. | Xumudeckas CBsi3b U KoHCTpyKimoHHbiX | BMC),  ux  cBoiictBax; 0 | Tectupoanue,
CTPOEHUE MOJIEKY MaTepHalios, Ha3Ha4YCHUH u obmactsax | PI'P/ Dk3ameH

BbIOMpaeT NIPUMEHEHUA OCHOBHBIX | (Bompochl 10-
KOHCTPYKIIMOHHBIC XUMHUYECKHUX BEIIECTB U HUX 15)

4. | DmeMeHThl XMMHYECKOH | MaTepualibl B COEAMHEHHH; TectupoBanue,

TEPMOJUHAMUKA COOTBETCTBHUH C 3HAMDb: XAMHUYCCKYIO PI'P / Dx3amen
TpeOyeMbIMU TEPMHUHOJIOTHIO U MOJIB30BAThCs | (Bompockl 16-
XapaKTePUCTUKAMU | €0 TPU OINHCAHUH XUMHYECKUX 18)

5. | Xumuueckasi KuHetHka | VI HCIIONIb30BAHUS | SIBJICHUN; OCHOBHBIC | TecTupoBaHUE,
B 00J1acTu CTEXUOMETPUUCCKUE 3aKOHBI, pa60Ta Ha
pO(EeCCUOHANBHON | (yHIAMEHTANbHBIE — KOHCTAaHTBI, | aGOpaTOPHBIX
JEeSITeTbHOCTH CIMHUIIBI ux U3MEPEHNS; | samsrusix, PP /

OCOOCHHOCTH  TIPOTCKAHUSI W DK3aMeH
BO3MOXKHOCTH YNPABJICHUS XOOM |  (Bompock! 19-
XUMHYECKOTO mpolecca; 21)

6. | PactBOpHI CTpOCHHE BCHICCTB B | TectupoBanue,
KOHJICHCHPOBAaHHOM  COCTOSIHHU; paboTa Ha
3aBHCHMOCTb CBOHCTB BEILIECTB OT | jaGopaTOpHBIX
TUIIA KPUCTAIMYCCKON PELICTKH; | 3apsrusx, PIP /
OCHOBHBIE (momynsipHBIE) JK3aMed
oOpa3oBaTeIbHbBIE Wnrepuer- | (pompocsr 22-
pecypcsl (XuMuK.ru 31)

7. | OxucnurensHo- https://xumuk.ru; Acetyl [ Tecruposanue,
BOCCTaHOBHTEIIbHBIC https://acetyl.ru; Xumuueckue pabora Ha
IPOLIECCHI YPaBHCHHA OHJIaMH | jjabopaTOpHBIX

https://chemequations.com/ru ¥ | 3apgrusx, PP /
np.); UGPOBBIE PECYPCHI IS K3aMeH
pemleHns  3axaw/mpobneM B | (gompocs 32,
Mpo(hecCHOHATBHOM KOHTEKCTE H 33)

8. | DIeKTpOXUMHYECKHE AT OLICHKH PE3YIBTATOB | Tectupopanue,

IPOLIECCHI PCIICHU pabora Ha
yMmemby: TUIAHUPOBATD | 136 opaTOPHBIX
XHMHYECKHE IKCICPUMEHTBI JUIA | sapgrygx, PP /
MPOBEPKU  HAYYHBIX  THUIIOTE3; DK3aMen
000011aTh MOJyYeHHbIE | (5onpock 34,
PE3yIIbTaThI; UCKaTh 35)

9. | DnekTponu3 M €ro urpopmanuio B cetn MHTEPHET ¢ [~ Tecrynoparme,
3aKOHEL UCTIOJIb30BaHHEM  (QUIBTPOB U paboTa Ha

KIIOYEBBIX  CIOB;  BBIICIATE | aGonatopHbx

npodecCruoHaTEHO-3HATUMY O

saasTusax, PI'P /




10.| Koppo3ust u 3amwura
METaJlJIOB

11.| ducnepcHeie u
KOJUIOMIHBIE CUCTEMBI

12.| Xumus noauMepoB

(BBICOKOMOJIEKYIISIPHBIX
COCTMHECHMUI)

HHPOPMAIHIO; OLIEHUTh

nH(pOpMAINIO/TaHHbIE Ha
JIOCTOBEPHOCTh U PEJICBAaHTHOCTH
CpaBHEHUEM HECKOIBKHX
HACTOYHHKOB HHPOPMAIHH;
CaMOCTOSTEILHO OMpeneysTh
npoOensl B CBOMX 3HAHUSAX W
KOMIIETEHIIMSIX c
HCIOJIb30BAaHHEM HHCTPYMEHTOB
CaMOOIICHKH u UQPOBBIX

OLICHOYHBIX  CPEJICTB (CO0O
Moodle, mpeaMeTHbIe TECTHI MO
IUCHMININHE «XUMHA», baHk
TECTOB (pazmen
«O06pa3zoBaTeIbHBIEY)
https://banktestov.ru u  ap.);
OILICHUBATh MPAKTHYECKY IO
3HAYUMOCTh PE3YJIbTATOB MOMCKA
c TTIOMOTIIHIO A(GPOBBIX
WHCTPYMEHTOB;

61a0emb: METOIMKaMH pacdeTa 1o
OCHOBHBIM  CTEXHOMETPUYECKIM
3aKOHaM: KOJIMYEeCTBa BEIECTBA,
Macchl, o0bemMa Tras3a, MOJSIPHOM
MAacChlI, MOJIIPHOU MAaccChl
SKBHBAJICHTA, 3JIEMEHTHOTO
CcoCTaBa CJIOKHOTO  BEIIECTBA;
pacuera o XUMHYECKUM
YpaBHEHUSIM; TETUTOBBIX
3¢ (}HEKTOB U CKOPOCTEH PEaKIIMii;
KOJIMYECTBCHHBIX XapaKTePUCTUK
pPacTBOpPOB  DIIEKTPOIUTOB U

HEDIIEKTPOJIUTOB! BHJIOB
KOHLIeHTpaluil, pH, TeMiepaTypsl
KHUITEHUS u 3aMep3aHus;

KOJIMYECTBEHHBIX XapaKTEPHCTUK
OKHUCIIUTENIBHO-
BOCCTaHOBHUTEIBHBIX CHCTEM,
raJlbBaHUYECKUX JJIEMEHTOB, B
MIPOLECCAX DIEKTPOIIN3A;
MPaKTUYECKUMU HaBBIKaMH
paboTEI c XUMHYECKUM
000pyIOBaHHEM M PEaKTHBAMU B
COOTBETCTBUH C HHCTPYKILUEHN N

METOTUKOI MPOBEICHHUSI
JKCIIEpUMEHTa C COOJIIOICHHEM
TpeOOBaHMIA TEXHUKHU
0e30IMacCHOCTH;

HaBBIKAMH paboTHI: c
WHTEPAKTUBHBIMU
MIPUIOKEHUSMH
(https://ptable.com

(unTepakTHBHAS [leproanmdeckas
tabnuna), Acetyl https://acetyl.ru
U 1Ip.); ¢ UM(PPOBBIMU CEPBUCAMH
TSt CaMOTECTHPOBAHUS
(manpumep, bank tectoB (paznen

DK3aMeH
(Bompoc 36)

TectupoBanue,
pabota Ha
1abopaTOPHBIX
3aHsTuax, PI'P /
OKk3aMeH
(Bompoc 37)

TectupoBanue /
Ok3aMeH
(Bompocsr 38,
39)

OK3aMeH
(Bompoc 40)




«O0pa3oBaTenbHBIEY)
https://banktestov.ru;
npeaMeTHbIE TECTHI o
aucuumuinHe  «Xumus»y, CHO
Moodle); ¢ 6OTBITIMH MacCHBAMHU
TaHHBIX B 1udpoBoit cpeae (Big
Data) (Acetyl https://acetyl.ru,
PubChem
https://pubchem.ncbi.nlm.nih.gov,
ChemSpider
http://www.chemspider.com  u
7p.);

HaBBIKAMU pabOTBl U TIOMCKA
nHGOPMAIUK B 3JICKTPOHHBIX
oubmmoreunbix cucremax (IPR
SMART wu gpyrme  OBbC,
JIOCTYTIHbIE B BY3¢€)




MuUHHUCTEPCTBO HayKU U BhICIIETO 0Opa3oBanus PO
®I'AOY BO «Ceepo-Bocrounslii ¢penepanbublii yausepcuter umenn M.K. AmmocoBa»
Texandeckuit UHCTUTYT ((prinan)

Kadenpa sxoHOMHYECKHX, TyMAaHHTAPHBIX B 0011€00pa30BaTeIbHBIX AUCIIUILTAH

JlaGopaTopHbie paboThI

Ne HaumenoBanue paznena JlabopaTopHas paboTa win Tpyno- DOopMBbI U METOJIBI
(TeMBI) IUCIUITIHHEI 1a00paTOPHBIA MPAKTUKYM €MKOCTH (B KOHTPOJIS
gacax)
ayn./CPC
1 XuMHS Kak pazaen Wnctpyxrax o Th u I1b 2/- JHomyck k 1abopaTopHBIM
€CTECTBO3HAHMSI. pabotam
CrexnomeTrpuyeckue
3aKOHBI XMMUH (Tema 1)
2 XuMHUYECKass KHHETUKA CKOpPOCTh ~ XHMMYECKHX  peakLuil. 4/2 IIpoBepka 0T4ETOB 1O
(Tema 5) XumHu4YecKoe paBHOBECHE 712a00paTOPHBIM 3aHIATHSIM
3 PactBopsI (Tema 6) SBnenus npu MIPUTOTOBICHUU 2/1 (pabouas Terpanp),
pacTBOpOB TECTUPOBAHUE,
4 PacTBOpBI 211€KTPOIUTOB I'moponus comeir (B T.4. uucie B 2/1 OK3aMEHalMOHHbIE
(Tema 7) dopmare BUPTYaIbHOIO BOIIPOCHI
1a00paTopHOTO MpaKTHKyMa
«XumJlab-TeopeTux»)
5 OKHCIUTENBHO- OKHCITHTENEHO-BOCCTAHOBUTEIIEHBIC 2/1
BOCCTaHOBHTEIEHEIC peakmmu (B T.4. uyucie B (opmate
nporiecchl (Tema 8) BHPTYaJIbHOTO n1abopaTopHOTO
npaktukyMa «XumJlab-TeopeTux»)
6 DNEKTPOXUMHUIECKHE Psn HaIpsDKeHUH METaJIJIOB. 2/1
nporiecckl (Tema 9) l"aibBaHUYECKUH DJIEMEHT
7 DNEKTPOU3 U €T0 3aKOHBI | DIEKTPOIIU3 2/1
(tema 10)
8 Kopposus u 3anura Kopposzus metannos 2/1
MeTasuioB (Tema 11)
Bcero yacos 18/8

Padota Ha 1a00paTOPHBIX 3aHATHAX

B mepuon ocBoeHMS AMCUMIUIMHBI CTYACHTHI MOCEIIAIOT J1a0OpaTOpHBIE 3aHATHS, TJe
paboTarT B MalbIX IPyMNIax, CaMOCTOSATENLHO U3y4atOT JONOIHUTENbHBIM TEOPETUUECKUI MaTepuanl
K 1a00paTOPHBIM 3aHATHAM. TeopeTnueckas 4acTh padOThl BKIIOUAET KOHCIIEKTUPOBAHKE TPOBEACHUS
ONBITOB BO BpeMs JIAOOPATOPHOIO 3aHATHUA C O0s3aTEIbHBIM IPHUBEICHUEM OOBSCHEHUH
HaOJII0/1aeMBIX SBJICHH, BBIBOAOB, POPMYII peakuuii.

Kpurepusimu  oneHku paboTel Ha J1a0OpaTOPHBIX 3aHATUSAX — SBISAETCS:  BIJIAJCHUE
TEOPETUYECKHUMHU TOJIOKEHUSIMH TI0 TEeME€, BBINOJIHEHHE TNPAKTUUYECKUX 33JaHUN, 3HAHHE
TEPMUHOJIOTMH, HAJTMYUE YPABHEHUI peaKIvii ONbITOB.

[Ipu BbIMONHEHUHN TaOOPATOPHOTO MPAKTUKyMa MCIOIB3YIOTCS CIEIYIOIUE METOIUYECKHE
pa3paboTKu:
3aiinieBa H.B. JTaboparopHslii pakTuKyMm 1o obuieit xumuu. — Tomck, 2006.

MakcumanbHbIA 0alil, KOTOPBIM CTYJIEHT MOXKET HaOpaTh Ha J1aOOpaTOPHOM 3aHSATHU, — 2

0aJa.

B pamkax akryammsanuu paboueil mporpaMMbl 9acTh pabOT 1Mo OO0mell M HEOPraHMYECKOW XUMHH BO3MOYKHO
3aMEHUTH/IOTIOJIHATh ~ BUPTYaJIbHBIM JlabopaTtopHbiM — npakTukymoM (Oera-Bepcust BJIIT  «XumJlab6-Teoperux»).
Aptopckuii BJIIT «XumJlab-Teopernk» mO3BOJIIET HE TONBKO MPOBOIUTH BUPTYaJbHBIE JTa0OpaTOpHBIE PAaOOTHI H
MPOBEPSITh HABBIKK B COCTABJIICHHU XMMHUYECKUX PEAKLUi, HO U MPEACTaBIsIeT cOO0H OTKPBITYIO 0a3y NaHHBIX, KOTOpas
MOXKCET UBMECHATHCA B JOCTATOYHO HIMPOKUX ITpEaciax



MuUHHUCTEPCTBO HayKU U BhICIIETO 0Opa3oBanus PO
®I'AOY BO «Ceepo-Bocrounslii ¢penepanbublii yausepcuter umenn M.K. AmmocoBa»
Texandeckuit UHCTUTYT ((prinan)

Kadenpa sxoHOMHYECKHX, TyMAaHHTAPHBIX B 0011€00pa30BaTeIbHBIX AUCIIUILTAH

IIporpamma 3x3amMeHa

[IporpamMmma sKk3aMeHa BKJIIOYAeT B ceOs 2 TEOpEeTHYECKUX M 1 TPaKTUYECKHA BOIPOC,

HaIlpaBJICHHBIX Ha BBIABICHHE YPOBHA chopmMupoBaHHOCTH KommneTeHuu OITK-5.1.
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10.

11.
12.

13.
14.
15.

16.

17.

18.

19.

20.

Ilepeuens sx3aMeHAYUOHHBIX 60NPOCOE
AnXuMus KaK JOHAYYHBIA NIEPUOJ pa3BUTUA XUMHUH. STpoxumMus. PIorucToHHas XUMHUSL.
OCHOBHBIE TIOJOXEHUS AaTOMHO-MOJIEKYJISIDHOTO YYEHHUS: TIOHATHUSA: <«OJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHas €IWHNIA MAacChbl», «OTHOCUTENbHAs aTOMHas Macca 3JIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIPHAsl Macca BellecTBa». BeliecTBa NpoCThIE U CIOXKHBIE.
3aKOHBl COXpaHEHMsI MAacChl BEIIECTBA, KPAaTHBIX OTHOIIEHWH, MOCTOSHCTBA COCTaBa. 3aKOH
ABoranpo, yncio ABoraapo, cieacTsue M3 3akoHa ABoranpo. IIoHATHS «MOIbY, «MOJSpHAs
Macca», «MOJISIPHBINA 00bEM».
IlonsiTe 5SKBUBajNEHT. 3aKOH OKBHBAJECHTOB. BaleHTHOCTb. OKBHBAJEHTHas Macca.
DKBUBaJEHTHBII 00beM. CriocoOBI ONpeeIeHNs SKBUBAJIEGHTHOW MAcChl CI0XKHBIX COEMHEHUH.
ITepBbie Monenu crpoenus aroma Mozens Y. TomcoHna. [IpotuBopeuns moaenu. «Ilnanerapnas
Mozmens» . Pesepdopma. IIpormBopeunss momenu crpoeHus aroma . Pesepdopna
aKcnepuMeHTanbHbIM JaHHbIM. [loctynarer H. bopa. Henocrarku monenu aroma o H. bopy.
CoBpeMeHHbIE NPECTABIECHUS O CTPOEHUHU aToMa. M30TomBI.
DHEPreTU4ecKoe COCTOSHUE JIEKTPOHA B aToOMe. KBaHTOBBIE unCIIa.
[IpaBuna 3amosHEHUs 3JIEKTPOHHBIX CJI0€B B arome (mpuHuui Ilaynau, mpuHOMI HauMEHbLIEH
SHepruu, npaBmwio XyHna, npasuia KiiedakoBckoro).
[Iepnoanueckuil 3akoH, nepuoanyeckas cucrema ieMeHTos /(.M. MenaeneeBa u 21neKTpoHHAs
cTpykTypa atoma. CoBpeMeHHas (OpMyJIHpOBKAa NEPUOIUYECKOTo 3akoHa. [lepuoanueckas
3aBUCHUMOCTh CBOMCTB  3JIEMEHTOB (PHEpPruUs HOHM3AIMH, CPOJCTBA K  DJIEKTPOHY,
JIEKTPOOTPHUIIATEILHOCTH M pa3MEPOB aTOMOB) OT 3aIlOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpemeHHbIE Tpe/CTaBiIeHUs] 0 XUMUdecko cBsizu. KoBaneHTHast cBsi3b. [[nuHa u sHeprus
cBs3u. [lonsTre BaneHTHOrO yria.
[TonspHOCTB, MOJIPU3YEMOCTb, HACHIIIAEMOCTbD, HAIIPABJIEHHOCTh KOBAJICHTHOM CBSI3H.
OCHOBHbBIE TIOJIOKEHUSI METOJa BAJIEHTHBIX CBs3ell. ['mOpuan3anus aTOMHBIX 3JIEKTPOHHBIX
opOuTaneil mpu 06pa3oBaHUU KOBAJIEHTHON XMMHYECKOU CBSI3H.
Metoa MonekysapHbIx opoutaneit. Crpoenue mosiekys Ha u O2 no MMO.
JIOHOpHO-aKIENTOPHAsI, HOHHAs U METAJUIMYECKas CBA3b.
MexMoneKkysipHble  B3aUMOJCHCTBUS  (BaH-JI€p-BAaalbCOBBl B3aMMOJAEUCTBUS, BOJOPOJTHBIE
CBSI3H).
IlepBelii 3aKOH TEPMOJMHAMUKMA IPUMEHHUTEIBHO K XUMHUYECKUM cucTeMaM. [lonsTus
«OHTAIBINSY, «CTaHAAPTHAS SHTAIBIUS 00pa3oBaHus». TepMOXUMHUYECKHE ypaBHEHUs. 3aKOH
I'.1. T'ecca. CnenctBue u3 3axkoHa I'ecca.
Bropoii 3akoH TepMOAMHAMUKH NPUMEHUTENBHO K XHMHMUYECKUM cucteMaM. [loHsTue
«QHTPOIU», «CTaHIApTHas dSHTponus». Cieacrsue u3 3akoHa ['ecca.
Bo3MOXHOCTh MpOTEKaHUS] XUMHUYECKON pEaKUMU. DHTAIBIUNUHBIM U SHTPONUNHBIA (AaKTOPBHI.
Oneprust [m06ca. BiusHue remnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEAKIUH.
@DaxTOopHl, BIUAIOUINE HA CKOPOCTh XMMHUYECKON PEeaKIMK: KOHIIEHTpAIHs (3aKOH JAEHCTBYIOLINX
Macc), TeMreparypa (TemrnepaTypHblii KO3 GUIIMEHT peakiuu), SHePTUus aKTUBAIIHUH.
Karanu3. Mexanusmsbl katanusa. Bunael karanuza. [IlpuMeHnenne katanu3aTopoB B XMMHUUYECKHX,
OMOJIOTHYECKUX, TEXHUYECKUX CUCTEMAX.



21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

Xumuyeckoe paBHoBecue. KoHcTaHTa XuMHYeckoro paBHoBecusi. [IpaBuna cmenieHus
xumuueckoro pasHosecus (npunuun Jle [llarense).

PactBopsbl. Bubl pacTBopoB (Ki1accu@ukaims Mo pa3indHbIM npu3HakaM). CriocoObl BIpaKeHUS
KOHLIEHTPALlUU pacTBOPOB.

[Iponeccel pactBopenus. [IOHATHS «COMBBATB), «TUIPATHDY, KKPUCTAIIIOTUAPATHD.
PacTBopuMOCTh BEIIECTB B PA3IMUHBIX arperaTHbIX COCTOSIHUSAX. DaKTOphl, BIUSIONIME HA
pacTBOPUMOCTD BEIIECTB. 3aKOH paclpeIeICHUsI. DKCTPAKIUA.

3akoH ['enpu u 3akoH Payns i uneanbHbIX pacTBOpoB. D0ynmuockomnusi. Kpuockomnwus.

OcmMmoc. Ypasaenue Bant-I'odda a1 onpenenieHnst 0CMOTHYECKOTO JaBICHUSI.

PactBopb!l 3nextponutoB. Teopus snexrponuruueckoil nuccoumanuu C. Appenuyca u ..
Menneneena.

[Tokazarenn mpoLECCOB IEKTPOIUTHUECKON AUCCOLMALMM: CTENEHb JAUCCOLMAIMY, KOHCTAaHTa
JUCCOIMAINY, KaXYIIAsICs CTENEHb AUCCOLMALINM, aKTUBHOCTD AJIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MaJopacTBOPUMBIX IEKTPOJIUTOB. [Ipon3BeeHrE paCTBOPUMOCTH.
DNeKTpOoNUTHYECKast JUccomMaius Boabsl. BomopomHbiii mokasarenb. CrocoObl ONpeaesieHust
BOZOPOJHOTO ITOKA3aTesl.

Iuapomu3 coneit. Ilokazatenu mporeccoB TUApoOau3a (CTENEHh THAPOIM3a M KOHCTaHTA
ruaponn3a). GakTopsl, BAUSIONIME HA 3TH MPOLECCHI.

[TonsiTrie 00 OKUCIUTENBHO-BOCCTAHOBUTENBHBIX Mporieccax. CreneHpb okucieHus. Baxuelme
OKUCJIUTEH U BOCCTAHOBUTENH, 3HAYCHHE B POMBITILIEHHOCTH U OBITY.

Merton snekTpoHHOTr0 6ananca. MeTo1 HOHHO-MOJIEKYIISIPHBIX TIOTyPEaKITUi.

XUMUYECKUE MCTOYHUKM DIIEKTPUYECKOW SHEpruu. OJnekTpoaHble mnoreHuumansl. JJC.
VYpaBuenue HepHera 11 onpeesieHnst 3JeKTPOIHBIX OTEHIIMAIIOB.

CrangapTHelii  BOJAOpPOIAHBIM  31ekTpoA. CTaHIApTHBIA 3JEKTPOAHBIM IOTEHUMAN. Psn
HanpsH>KEHUH METAJIOB.

OnexTpoiau3 U ero 3akoHbl. llocinenoBaTeNnbHOCTh ANIEKTPOAHBIX IHporeccoB. [lpumeHeHue
3JEKTPOJIN3a.

Kopposus u 3ammra metannos. Buasl koppo3un. @akTopsl, BIUAIOIINAE HA CKOPOCTh KOPPO3UHU.
CriocoOsl 3a1UThl METAIIIOB OT KOPPO3HH.

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Komnounnsie pactBopsl. CTpoeHHE KOIOMAHBIX 4YacTUL (BUIBI KOJJIOUIOB). OnTHUECKHE U
INEKTPOXUMUYECKUE CBOMCTBA KOJUIOMIOB. Y CTOMYUBOCTD KOJIJIOUIHBIX CUCTEM U KOAryJISILIMSL.
BricokoMonekynspuble BemiecTBa. [loaumepsl: MeToAbl MOJYy4YEHHs, CTPOEHHE, CBOMCTBA,
MIPUMEHEHHE

IIpakTH4yeckoe 3a1anue

A Al

Onpenenuts MOJIIPHYIO MaccCy BEIIECTBA.

CdopmynupoBaTh 3aKOH WM TOJIOKEHUE.

VYKka3aTh TUII CBSA3H B COEAMHEHUSX.

Hanwucats snexTpoHorpapuueckyto GopmyIry 31eMeHTa.

CocraButh cxemy BeniectBa o MMO.

CocTaBUTh KHHETUYECKOE YPABHEHUE JJI PEAKIIUH.

CocTaBHTh JIEKTPOHHBIN OajaHC U AJIEKTPOHHBIE noiaypeakiuu aiis OBP.
CocTaBuTh CTPYKTYpHYIO (hOpMyITy BElIecTBa.

OnpenenuTs HOPMaJIbLHOCTh PACcTBOPA.

Kpurepuu ouenku:

KomMmnerenuuu

KoaunuecTBo
HAOpaHHBIX
0aJIJ10B

XapaKTepHCTHKA OTBETA HA TeOPETUYeCKHI BOMPOC / BHINOJIHEHHUS
MPAKTHYECKOT0 3a1aHNUA

OIIK-5.1 JlaH TONHBINA, pa3BEepHYTHIH OTBET Ha IIOCTABJIEHHBIH BOIPOC, IIOKa3aHa

COBOKYINHOCTb OCO3HAaHHBIX 3HAHUI 110 JAUCHUIUIMHE, NOKAa3aTCJIbHO PACKPBITHI 24-306.




OCHOBHBIE TOJIO’KEHHSI BOIIPOCOB; B OTBETE MIPOCIIEKUBAETCS UETKAsl CTPYKTYpa,
JIOTHYECKasi IIOCIEeI0BATENBHOCTh, OTPAKAIOMIAsi CYIIHOCTh PACKPhIBAEMbIX
MIOHATHH, TEOPHUH, SBICHUA. 3HAHHE IO MPEeIMETy IEeMOHCTpHpYyeTcs Ha (oHe
MTOHUMAHHS €T0 B CHCTEME JaHHOW HAyKN M MEXIUCIUIUIMHAPHBIX cBszeil. OTBeT
W3JI0KEH  JINTEPaTypHbIM  SI3bIKOM  C  HCIIOJIb30BAHHEM  COBPEMEHHOM
JIMHTBUCTUYECKOM TEPMHUHONOTHH. MOTyT OBITH JONYILIEHBl HENOYETHl B
OTIPEJENICHNH TIOHATHUH, NCTIPABIICHHBIE CTYICHTOM CaMOCTOSITENIBHO B IPOLIECCE
OTBETA.

B npakTryeckoM 3a1aHiK MOXKET ObITh fonyiieHa 1 gakruueckas ommoka.

Jlan momHbIM, pa3BepHYTHIN OTBET Ha MOCTaBJIEHHBIN BOIPOC, TIOKA3aHO YMEHHE
BbIJICIIUTH CYIIECTBCHHLIC u HCCYHICCTBCHHBIC IIPpU3HAKH, MPUYUHHO-
CHEICTBEHHBbIE CBA3M. OTBET UETKO CTPYKTYpPHPOBAH, JOTMYEH, WU3JI0XKEH
JIUTEPATypHBIM S3BIKOM C MCIOJB30BAHMEM COBPEMEHHOM TIHMCTONIOTMYECKOi
TEPMHUHOJIOTHH. MOTYT OBITH JOIYyIIEHBI 2-3 HETOYHOCTH WM HE3HAUYUTEIbHBIE
OIHMOKH, UCTIPABICHHBIE CTYAEHTOM C IIOMOIILIO ITPENOAaBaTEIs.

B mpakTtrdeckoM 3alaHUH MOTYT OBITh JOMYIICHHI 2-3 GaKTHIeCKHe OMIOKH.

16-23 0.

JlaH HeIOoCTaTO4YHO MOJHBIA M HEAOCTATOYHO pPa3BEepHYThHIM oTBeT. Jloruka u
MIOCIIEA0BATEILHOCT M3JIOKEHUSI MMEIOT HapyuleHus. JlomymieHsl OmMOKH B
PacKpBITUM MOHATHH, ynoTpeOneHun TepMuHOB. CTyZeHT He crnocoOeH
CaMOCTOSATENIFHO BBIJCIUTh CYLIECTBEHHBIC M HECYIIECTBCHHBIC INPU3HAKH U
MPUYHNHHO-CJICACTBECHHBIC CBA3H. B otBeTe OTCYTCTBYIOT BBIBOJBI. YMenue
PacKpbITh 3HaYeHHE OOOOIIEHHBIX 3HAaHUI He Moka3aHo. PeueBoe odopmiienne
TpeOyeT MOnpaBOK, KOPPEKITUH.

B npakTryeckoM 3alaHuK MOTYT OBITh JIOyHIeHb! 3 GakTHUeCKHX OMIHOOK.

6-156.

OtBert npezacTapisieT co00H pa3po3HEHHBIE 3HAHUS C CYLIECTBEHHBIMH OIIMOKaMH
no Bompocy. I[IpucyTcTByIOT (parMeHTapHOCTh, HEJIOTHYHOCTh H3JIOKCHHUS.
CTyOeHT He OCO3HaeT CBs3b OOCYXKIAaeMOro BOIpoca IO OWIIETy ¢ APYTHMH
o0beKTaMH  AUCHMIUIMHBL. ~ OTCYTCTBYIOT — BBIBOJBI, KOHKpETH3aLHsi |
JOKa3aTeNbHOCTh  W3JIOXKEHHA. Pedyb  HerpamMoTHas, TEPMHHOJIOTHS He
ucrosp3yercs. JloMoJHUTENbHbIE H YTOYHSIONIME BONPOCH MPENnoAaBaTelis He
HPUBOJAT K KOPPEKIMH OTBETA CTYICHTA.

IpakTuyeckoe 3aJaHue He BBITOJIHEHO.

wau OTBET Ha BOIIPOC ITOJTHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBeTa

0-56.




MuUHHUCTEPCTBO HayKU U BhICIIETO 0Opa3oBanus PO
®I'AOY BO «Ceepo-Bocrounslii ¢penepanbublii yausepcuter umenn M.K. AmmocoBa»
Texandeckuit UHCTUTYT ((prinan)

Kadenpa sxoHOMHYECKHX, TyMAaHHTAPHBIX B 0011€00pa30BaTeIbHBIX AUCIIUILTAH

KommnuiekT 3aganuii 1Jis1 pacueTHo-rpadgpuyeckoi padoTsl
Pemenue 3amau ocymiecTBisieTcs: ¢ ucnoib3oBaHueM yueOHoro nmocoous: I'munka H.JL. 3amaum n
ynpa:kHenusi mo oodmei xumuu. — M.: Unrerpan-Ilpece, 2007 (u apyrue BepcHMH H3IaHUS).
Br16op BapuaHTa OCYyILIECTBISETCSI B COOTBETCTBUU CO CIUCKOM CTYJEHTOB (TIOPSIAKOBBIA HOMEpP B
JKypHaJle COOTBETCTBYET HOMEDPY BapUaHTa).

Tembr: «CTexuomerpuyeckue 3akoHbl. OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI,
«Ctpoenue sinpa atoma. SAnepusie peakuuu. PagnoakTuBHOCTEY, «XUMUYeCKas CBs3b», « OCHOBHbBIE
3aKOHOMEPHOCTH MPOTEKAHMSI XUMUYECKUX peakiuin», «PacTBopb», « OCHOBBI 2IEKTPOXUMUI)

B-m Ne 3agay
1 153 (66| 8 | 151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2 | 54|67 |84 | 152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689
3 315568 |85 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4|56 |69 |86 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 515770 |87 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6 | 58| 71 | 88 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7159 72|89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8 128 | 73|90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 9129 74|91 | 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 | 10 | 30 | 75| 92 | 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11| 31 |76 | 93 | 141 | 190 | 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 12 | 32 | 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 | 699
13 13|33 |78 | 95| 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700
14 14 | 34 | 79 | 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 | 701
15 15135 |60 | 97 | 145 | 194 | 209 | 241 | 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 | 16 | 36 | 61 | 98 | 146 | 175 | 210 | 242 | 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 | 703
17 | 17 | 37 | 62 | 88 | 147 | 176 | 211 | 243 | 292 | 312 | 330 | 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 | 18 | 38 | 63 | 80 | 148 | 177 | 212 | 244 | 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 | 625 | 657 | 705
19 (23139 |64 | 81 | 149 | 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 | 464 | 505 | 537 | 592 | 626 | 658 | 686
20 | 25140 | 65 | 82 | 150 | 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687

Kpurepuu ouenkmu:
- IPaBUJIHHOCTH BBIMIOTHEHUS 3a/1aHUS;

- HAJINYWE CCHUIOK Ha 3aKOHBI U (DOPMYIIBIL.

Cucrema oneHuBanus: 1 npaBUJIbLHO pelieHHas 3aga4a = 1 6as



MuUHHUCTEPCTBO HayKU U BhICIIETO 0Opa3oBanus PO

®I'AOY BO «Ceepo-Bocrounslii ¢penepanbublii yausepcuter umenn M.K. AmmocoBa»

Texandeckuit UHCTUTYT ((prinan)

Kadenpa sxoHoMHUYEeCKHX, TYMaHUTAPHBIX U 00111€00pa30BaTEIbHBIX TUCIUILIINH

TecTupoBanue

Bapuanm 1

—

### - enuHNIIA UI3MEPEHUS KOJIMYECTBA BEIIECTRA.

CooTBETCTBHE BEJIMYUH U €AUHUI] U3MEPEHUS:

1 | Macca

2 | KonnuecTBo BeliecTBa

3 | Monsipnasg macca

4 | OTHOCUTENIbHAS aTOMHAs Macca

a.e.M.
I

MOJIb
I/MOJIb

olo|=|»

OTtHocuTenbHas! IIIOTHOCTH raza A 1o ra3y B paBHa x. OTHocuTeIbHAS IJIOTHOCTH raza B no
razy A paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

N3MmeHeHne cocTaBa aTOMHBIX SIJIEP TPOUCXOTUT:
1) camMOIpOU3BOJILHO y BCEX JIEMEHTOB
2) caMONpPOU3BOJIBHO y PaIMOAKTUBHBIX JIEMEHTOB
3) B peakuusx sACPHOTO JCICHHUS U CHHTE3a
4) B peakmusix (HOTOIUCCOIUAITTT

OTnruue aTOMOB JIBYX M30TOTOB OJTHOTO M TOTO K€ AJIEMEHTA!
1) 4mcIIO MPOTOHOB
2) 4YHUCIIO HEUTPOHOB
3) 3apsg siapa
4) oTHOCHUTeNbHas aTOMHas Macca

Haubonee TouHO onucaHue CTPOCHUS AMEKTPOHHBIX 000JI0UEK aTOMa JAaeT KBAaHTOBASI
MexaHuka. K OCHOBHBIM B 3TOM TEOPUM MOXKHO OTHECTH COOTHOLIECHHUS:

1) weompenenenHocteit ['elizenbepra

2) ne bpoiins Mexy BOJHOBBIMU U KOPITYCKYJIIPHBIMU CBOMCTBAMHU

3) DHHmTEHHA MEXIY MacCOr U dHEpruen

4) HproToHa MEXy CUJIOW U YCKOPEHHEM

### KBAaHTOBOE YMCJIO MMOKA3bIBAET COOCTBEHHBIM MOMEHT BpaIlleHHUS JICKTPOHA B
MMPOCTPAHCTBC MAIrHUTHOTI'O ITOJIA.

### CBSA3b - BUJ CBSI3M, XapAaKTEPHBIN JJIs1 ABYXaTOMHBIX MOJIEKYJI POCTHIX BENIECTB.

[TociienoBaTenbHOCTD COCTMHEHUH 110 MEPE YMEHBIIICHUS TTOJIIPHOCTH CBSI3H:
A. HBr
B. HCI
C. HF
D. HI

10

BopmopoHbie CBsA3M NPUCYTCTBYIOT B BEIICCTBE:!
1n CHas
2) CeHsOH
3) NH4Cl
4) CH3COONa

11

Cranpaptabie TerioBbie 9)(EKTh MPUHATO 0003HAYATH:




n AUcr
2) AH 5
5 O
4 AHer

12

Mopuens, ctporo "cobmomaromas Gurypy", He yaepikaiach U Chella MOKOJIa1a B MOJITOpa
pa3a 6osblie ee 00bIYHOMN exenHeBHON HOPMBI (6900 kIx). UTOOBI TUKBUINPOBATH
SHEPreTUIeCKNe U3TUIIECTBA, B TEUCHNE OMDKANIINX JBYX YaCOB €i MPHUILIOCH (B CKOOKax
yKa3aHbl SHEPTreTHYECKUE 3aTPaThl OpraHu3Ma - TeIUIoTa cropanus B kJx/4ac):

1) crupats Oenbe (540 x/x)

2) e3nuth Ha Bemocunenae (920 kJx)

3) Oeratb Tpycuoii no napky (2300 x/Ix)

4) mnnaBatb B 6acceiine (1200 kJIx)

13

CKOpoCTh XMMHUECKUX PEAKIIUN B paCTBOPE HE 3aBUCUT OT:
1) KOHIIEHTpalUu peareHToB
2) TemiepaTypbl PEaKIIMOHHOMN cpebl
3) oObeMa peakIMOHHOTO cocyia
4) npupojibl pearupyroIrx BEIIECTB

14

CKOopoCTh HEKOH peaklMy yBeIUuuBaeTcs B 3,9 pa3za npu MOBBILLIEHUHN TEMIIEPATYPhbl
peakImoHHoM cMecH Ha 10 K. 3Ha4uT, mpu NoBkIIeHnH TeMrepaTypsl ¢ 40 1o 75 °C
CKOPOCTb PEaKLIU{ YBEJIUYUTCS B ... pasa.

1) 3,9

2) 82

3) 16,5

4) 117,1

15

CxkopocTts razodasnoii peakuuu A + 2B = 2C npu yBennueHuu JaBjaeHus B 2 pasza
YBENUUUTCS B ### pas.

16

### — emMHCTBEHHBIN (PaKTOP, KOTOPHIN BIUAET Ha CKOPOCTh PEAKITUU, HO HUKAK HE BIUSCT
Ha CMEILIEHUE PAaBHOBECHUS B CUCTEME.

17

[Tpu pacTBOPEHUH MHOTHX KPUCTAJUTHYECKUX BEIIECTB MIPOUCXOIUT IMTOHKCHUE
TEMIIEPATYPHI PACTBOPUTEIIS, TAK KAK:
1) Oouibllie SHEPTHH TPATUTCS HA pa3pyIICHUE KPUCTAIUIMUECKOM PEIICTKH, YeM
Ha COJIbBATAIIMIO YACTHI] BEIIECTBA
2) paspyllIeHue BEIIeCTBa, T.€. PACTBOPEHHE, BCEria TpeOyeT 3aTpaThl SHEPTHH
3) Boja o0yajiaeT OXJIaXAAOITUM JACHCTBUEM U IOTJIOINIAET TEIIO BEIIECTBA
4) MeXaHWYECKOE JIBHKECHUE MOJICKYJ paCTBOPSIEMOTO BEIIECTBA HYKJIACTCS B
JIOTIOJTHUTEITHLHON YHEPTHH

18

[Tox koHIIEHTpaLKel pacTBOpa MOHUMAETCS:

1) COOTHOHICHUC MCKIY KOJIMYCCTBAMHU PACTBOPCHHOI'O BEUICCTBA U
pacTBOpHUTENs

2) coxepxaHUE PACTBOPEHHOTO BEIIECTBA (B OMPEACIICHHBIX €IMHUIIAX) B
eMHUIIE MaCChl U 00beMa

3) JaBJICHUC HACBIIICHHBIX MMApOB PACTBOPUTEIIA B 3aBUCUMOCTHU OT KOJIUYCCTBA
pPacTBOPEHHOT'O BELIECTBA

4) TIOTHOCTH 3TOTO PACTBOPA

19

HopmarnbHast KOHIIEHTpALHsl pacTBOPa CEPHON KHCIIOTHI, cofepskamied B 2 11 98 T KUCIOTHI,
paBHa ### MoIb/11.

20

CornacHo 3akoHy Paynsi, oTHOCHTENIbHOE MTOHIKEHUE TaBIICHUS Mapa HaJl pacTBOPOM PaBHO
### pacTBOPEHHOTO BEIIECTBA.

21

Camonpoun3BOIbHBIN pacnaj MOJIEKYJI PACTBOPEHHOTO (MHOT/IA - pacIljIaBIeHHOI'0) BELECTBA
Ha KaTHOHBI U aHHOHBIL:
1) snexTponu3




2) TOMOTEHHBIH KaTanu3
3) uOHHas NPOBOJUMOCTD
4) DIEKTPOIUTHYECKAs TUCCOLUAIINS

22 | ### pucconmanyy, B OTJIMYKME OT CTENIEHU AUCCOIMALMY, HE 3aBUCUT OT TEMIEPATYPHI.
23 | YpaBHEHUE AUCCOLMAIIMHN BOJBIL:
1) H20 v d H2+ +0°
2) HZO(—)H++OH7
3) HO<H,+0
4) }[20(—)1_[74‘0P[Jr
24 | TlocnemoBaTeIpHOCTH PACTBOPOB CoJiel 1o yBenudeHuto pH ux pactBopa:
A. Anerar cBHHIIA
B. Enxwuii Hatp
C. Kapbonar HaTtpus
D. Consnas kucnora
E. Cynbdar anroMunus
F. Xnopun Hatpus
25 | U3 HiKe mepevrcIeHHBIX PJIEMEHTOB KaK MOJIOKHUTEIbHYIO, TaK U OTPUILIATEIBHYIO CTEICHb
OKUCJICHUS B COCTMHEHUSIX MOXKET UMETh:
1) apron
2) Opom
3) »xene3o
4) drop
26 | CreneHb OKHUCIICHHS aTOMa:
1) OKHCIMTENBHBINA MOTEHITMAT aTOMa, BO3BEACHHBIA B HEKOTOPYIO CTEMEHb
2) 4YacTU4YHBIN 3aps]l aTOMa B MOJIEKYJIe
3) 4uCIO XUMHUYECKUX CBsI3ei, 00pa30BaHHBIX aTOMOM B MOJIEKYJIE
4) 3apsa aroma B MOJIEKYJIE, BBIYMCICHHBIN B MIPEANIOIOKCHUH, YTO BCE CBSI3U —
VMOHHBIE
27 | CoOoTBETCTBHUE ralbBaHUUECKHUX Iap MAaKCUMaJIbHOMY HanpskeHuto aieMenTa (31C, B):
1 Kemeso - mean A.| 0,78
2 | Kagmuii - cBuHeI[ B.| 0,61
3 | KoGanbT - 0JI0BO C.10,03
4 | Maruwuii - cepebpo D.| 0,14
5 | lusk - Xpom E. | 0,27
F. | 3,16
28 | JIroOyro momypeakiuio OKUCICHUS WITH BOCCTAHOBIICHUSI MOYKHO 3alHCaTh B BUJE

Ox + ne =R,
rae Ox — okucnurenb, R — mpomykT ero BoccTaHoBieHHUs. Kakmas Takas Moiypeaxiius
KOJIMYECTBEHHO XapaKTEePU3YETCS:
1) cremneHbl0 OKUCICHUS
2) BaJ€HTHOCTBIO OKUCIUTES
3) craHIapTHBIM OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIM MOTCHIINATIOM
4) uyucnom Dapanes

[TonHyro Bepcuio TecTOBBIX 3anaHuil cM. yuyeOHoe mocobue: IlorynsieBa U.A. KoHTpoabHo-
H3MepHTeJbHbIe MATEPHAJIbI 0 JUCHUILIHHE «XuMusa» (pas3aesa «O0mas xumus»). COopHHUK
TecTOBBIX 3agaHuil. — Heprourpu: nza-so TH (¢p) CBDY, 2015, 2021. — C. 6-52.

Cucrema oneHuBanus: 1 npaBuibHBIN 0TBeT = 1 6aJ
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