Munucmepcmeo nayku u svicute2o oopazoeanus Poccuiickot @edepayuu
Dedepanviioe 2ocyoapcmeennoe Di00icemHoe 00PA308aMeENbHOE YupedcOeHUe BblCULe20 00PA308aAHU
«Cegepo-OcemuncKutl 20Cy0apCcmeeHHbill YHUGePCUMen
umenu Kocma Jlesanosuua Xemacyposa»

S : , VTBEPKIAIO

4 fipepextop no YPuKO
) /7

F “:‘/f%'&"'

L

:‘F «01» moas 2016r

N 4

B.A.Mopo3os

B e

PABOYASA ITPOT'PAMMA IUCIHHUIIJIMHBI

«O01mag xumusa»

Hanpasnenue 44.03.05 Ilegaroruueckoe oOpa3oBanue (¢ AByMs MPOQHISIMU TOATOTOBKH )
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[Iporpamma coctaBneHa B cooTBeTcTBUU ¢ DepepanbHBIM rocyIapcTBEHHBIM 00pa30BaTeIbHBIM
crangapToM 1o HampasieHuio 44.03.05 Ilemarornyeckoe oOpa3zoBaHue (C JByMs MNpOQUISIMU
IIOJITOTOBKH), YTBEPXKIECHHBIM IpHKa30M MuHucrtepcTBa oopazoBanus U Hayku Poccuiickoit denepanuu
or 09.02.2016 r. Ne 91, y4ueOHBIM ITaHOM IOATOTOBKM OakamaBpa 1o HamnparieHuio 44.03.05
[lenarornueckoe oOpa3oBaHue (C AByMsI MPO(UISAMH MOATOTOBKH), YTBEPKACHHBIM YUEHBIM COBETOM

®I'bOY BO «COI'Y» (mpotokon Ne 8 ot 03.03.2016 1.).

CocraButenu: AraeBa ®@.A., noneHT kadeapsl o0mIel 1 HEOPraHUIECKOH XUMHH

Pa6Goyas mporpamma o6cyxKIeHa Ha 3aceJjaHuy Kadeaphl o0Iel 1 HEOPraHMIECKON XUMHH
(mpoToKOII Ng//%Ab'K «9 » ol 2016T.)

3aBenyromuit kadempoit I ,.’,//,}/22// Ky6anosa JL.M.

Ono6pena coBeToM (axyabpTeTa XUMUH, OMOTIOrMH ¥ OMOTEXHOIOIHH
(mpotoxost Ne 14 ot «01» mromns 2016 1.)

[Ipencenarens o%/gw//e Araesa @.A.




1. Crpykrypa u o0masi TPy10eMKOCTh TUCIHIIIMHBI
Obwas mpyooemrocms OUCYUNIUHBL 8 3a4eMHbIX eOUHUYAX -3, akademuyeckux yacax -108

Ounas popma oOyueHus 3aounast popma oOyueHus
Kypc 1
Cemectp 1
Jlexuuun 36
[IpakTHueckue (CeMUHAPCKHE) 3aHATUSL -
JlaGoparopHsbie 3aHATHS 36
Koncynprauuu
Wtoro aynuTopHBIX 3aHATHI 72
CamocrosTenbHas pabora 36
Kypcosas pabora -
dopma KOHTPOJISI
9K3aMeH
3a4€eT +
OO1ee KOTUIECTBO YacoB 108

2. Ileam ocBoeHHSI TUCHUILIHHBI
Henssmu ocBOeHUS TUCHUIUIMHBL «OO0TIas XUMHUS SIBJISTFOTCS .
dbopMUpOBaHHE TPEICTABICHUNA O CYIIHOCTH XUMHUYECKHX SIBICHHUN; CO3/IaHUE TMPOYHBIX 3HAHHM
(dyHIaMEHTAIBHBIX TIOHATHUN, 3aKOHOB XHWMHHW, XUMHYECKHX CBOWCTB JJCMECHTOB M WX COCIUHCHHIA,
pHOOpeTeHne CIOCOOHOCTH UCIOIB30BaTh MOJyYEeHHBIC 3HAHUS, YMEHUS M HABBIKM KakK MPU W3YYCHUU
MOCNEAYIOIUX XUMHUYECKUX M CHENHATbHBIX JUCHUIUIMH, Tak U B cdepe mnpodeccruoHaIbHOMN
NEeSATEILHOCTH MPENogaBaTes] XUMHUH.

3. Mecro aucuuminnsl B ctpykrype OITOII GakanaBpuara
bazosas yacts b1.5.09

[Tporpamma kypca «OO0mas xumus» npeaHazHaueHa A OaxanaBpoB | Kypca 1o HampaBiIeHHIO
44.03.05 Ilemaroruueckoe oOpazoBanue (c AByMs NpoduiIsiMH MOArOTOBKM). B mporecce uzyueHus
y4eOHON JUCHUTIIMHBI CTYACHTHI MOY4YaloT 0a3UCHBIE 3HAHUS, HEOOXOIUMBIE JIJIsl JTYUIIIero TOHUMAHU S 1
YCBOGHHUS yueOHOro Marepuala Mo BCeM XMMHYECKMM TUCIUILUIMHAM, a TakKe METOJIUKE MpernojaBaHus
XUMUH, IEAArOrH4eCKOM MPaKTHKU.

st ocBoeHUs qaHHOU yueOHOU AucuuImuHb (Y /) cTyaeHT gomkeH

3HaTh: MIKOJIBHBIA KYPC XUMHH.

YMeTs: pemarh NpoCTeUINe pacu€THBIE 3a0a4u.

Bnaners: HaBbIKaMU TTPOBEICHUSI SKCIIEPUMEHTATBHBIX PadOT.

4. TpeOoBaHufA K pe3yJbTATAM OCBOEHUS JUCHUNIMHBI (KOMIIETEHIIUH 00y4YalolIerocs,
(opmupyembie B pe3ysbTaTe 0CBOCHUS JUCHHUILJIMHBI (MOYJI51)
[Tpouecc u3yueHus: AMCUUILIMHBI HaNpaBiieH Ha (POpMHUPOBaAHUE CIAEAYIOIINX KOMITETEHIIUI:
OK-3 CrocoOHOCTBIO HCMONBb30BaTh €CTECTBEHHOHAYYHBbIE W MaTeMaTHUeCKUe 3HaHWs s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIMOHHOM IIPOCTPAHCTBE
B pe3ynbrate 0cBOSHUS NUCHUTUIHHBI O0yUYaIOIIHIACS TOJKEH:
3HaTh:
-TE€OPHUIO0 OCHOBHBIX Pa3/I€JIOB XUMHH B COOTBETCTBUH C JAHHON MPOrpaMMoit
- MNPOABIICHHUEC TCOPECTUUCCKUX SaKOHOMepHOCTeﬁ B pacTBOpax NHUOICBBIX W HEIIHUIICBBIX
KOMIIOHEHTOB (B TOMOT'€HHBIX U T€TEPOT€HHBIX CUCTEMAaX )
-OCHOBHBIC 3aKOHbI XHUMMHH, o6meTeopeTquCK1/1e OCHOBBI CTPOCHUSA BCIICCTB U OCHOBHBIC
MEXaHU3MbI peakluii
- OCHOBHBIE TIOJIOKEHUS TI0 TEXHUKE 0€30MacHOCTH;
YMETh:



-IIPUMEHATh TEOPETHUECKUE 3HAHUS [0 XUMUYECKOM CBSI3M M CTPOCHUIO MOJIEKYNT K
KOMITOHEHTaM OMOJIOTHYECKHUX CHCTEM

-paccuMThIBaTh Ba)KHEWIINE XapaKTEpUCTUKU PacTBOPOB (KoHIEHTpamuio, pH pactBopos
3JEKTPOJIUTOB, KOHCTAHTHI IUCCOIMAIIMN U THAPOJINA3A U JIp.)

-COCTaBJIATh YPaBHEHHUs HOHHBIX PEAKIMI U OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINN

-MCIIOJIb30BaTh 3HAHMS 0 CBOMCTBAM BEIIECTB M PACTBOPOB B MCCIEIOBAHUU PA3IMYHBIX
cucTeM

-pelIaTh pacyeTHbIC 3aJaYd U NPUMEHSATH IOJYYEHHBIE 3HAHUS B MPOLECCE W3YUYCHUS
CHEeUUaIbHbIX JUCLUILINH;

BJIQJIETh:

—TIPUHIIATIAMU BIOOpA XHMPEAKTUBOB JJIsI KOHKPETHOT'O MIPOIIECcCa;

—METOJaMH TUIAHUPOBAHUSA W MPOBEICHUS XHMHUYECKOTO SKCIEPUMEHTOB, BbIOOpa H
WCIIOJIb30BAHUSI METOMOB OOpa0OTKH JKCIEPUMEHTAIBHBIX JAHHBIX U OIEHKU PE3yJIbTaTOB
JKCIIEPUMEHTA;

—HABBIKAMM  ONPENCIICHUS XUMHUYECKHMX CBOWCTB BELIECTB, TEXHUKH MPOBEACHUSA
HKCIIEPUMEHTOB U CTATUCTUYECKONH 00pabOTKU IKCIEPUMEHTANIbHbBIX TaHHBIX,

—METOJIaMH OLIEHKHU MOTPELIHOCTEN IPU MMPOBEIECHUU IKCIIEPUMEHTOB;

—HaBBIKAMH BBITIOJIHEHUSI XUMUYECKUX JTAOOPATOPHBIX ONEpalnid.



5. Copep:xkanue U yueOHO-MeTOANYECKAs KA

Ta JUCHUIIJIUHBI

Ne Tema Jiekuumn yac Tema J1a0OpPATOPHOIO 3aHATHSA yac CamocTosiTeIbHAS y Dopmbl Ko
HeJT bl bl pa6ora a TeKyImero | Jim4
e c KOHTpOJIS | ecT
bI BO

0an

JIOB

1 BBeznenue B xumuo0. ATOMHO-MOJIEKYJISIPHOE 2 Texuuka Oe3omacHocTd. OCHOBHBIE KIIACCHI | 2 Xumuueckue cBoiictBa | 2 Xumuueck | 3

y4€HHE B COBPEMEHHON XHUMHH. HEOPraHHYECKUX COCTUHCHHUIH. MPOCTHIX U CIOKHBIX ui
JlaGopaTopunas paGora Nel IIpasuna paGoTs! B HCEOPraHmICCKuX AVKTaHT
XUMHU49eckoil  yabopatopmu.  JlaboparopHas BOHICCTR
xuMu4deckass mnocyzaa. IlepBas momois Mpu
HECYACTHBIX CIydasix

2 [Ipocteie u cnoxuble BemecTBa. OCHOBHbBIE 2 Cemunap «PeaknnoHHast CIIOCOOHOCTB 2 XuMHYecKue CBOHCTBA | 2 Bompocs B | 2
KJIacChl HEOPTaHNYECKUX COCIMHCHUIH. HEOPTaHMYECKUX BEIICCTBY. KJIaCCOB py6esKHOi#

HEOPraHHICCKIX KOHTPOJBH
coeMHeHU I o

3 XUMHYECKHE CBOMCTBA NPEACTaBUTENIEH 2 JlaGopatopnas pa6ora Ne2 «OcHOBHBIE 2 2 3
OCHOBHBIX KJIACCOB HEOPTaHUIECKAX KJIACCHI HEOPTraHMYeCKHX COeTUHEHMII»

COEIMHEHUH. »

4 KonndecTBeHHBIC OTHOIICHUS B XHMUH. 2 CemuHap «XuMHu4YecKasi TS PMOINHAMUKA. 2 Pemenue 3amaq 2 Bonpoce B | 3
XuMuyeckas TepMOAMHAMUKA: OCHOBHbBIE Pacuér sHTansnuii peakuuit py6exHoOI
TIOHATHS U OTIPEIEIICHUS. DHTANBINS. 3aKOH KOHTPOJBH
I'ecca. Pacu€r sHTanbnui peakuui. oif

5 CaMOoIpou3BOJIbHBIE TPOLECCHl. DHTPOIHSL. 2 JlagopaTopuas pagora Ne3 TeruroBoii apdexr | 2 Pewenue 3amay 2 [ucemenn | 2
Dueprust [m066ca. Pacuér sneprum ['mb66ca XUMHYECKON peaKIiu oe
peaxIum. BEITIOJTHEH

ue 3a1aHus

6 TepmoauHaMUUECKUN BBIBOJI KOHCTAHTBI 2 Cemunap «KuHeTnka XUMUYECKUX PEAKIUH. 2 Pemenue 3amau 2 Koncnekr 3
paBHOBecusl. KuHETHKA XUMUYECKUX PEaKIIU. Pemenue 3amau»

JladopaTopHas pa6ora Ned. CkopocTb
XUMUYECKOW peakiu

7 O6paTuMble peakunu. XUMHUIECKoe 2 JlaGopaTopnas pa6ora NeS. Xummueckoe Teopust ~ xumudeckoro | 2 Bompocst B | 3
paBHOBecHe. CMeleHne XUMUYECKOTO paBHOBecue CMelIeHne paBHOBECHS CTpOEHUS. DJIEKTPOHHOE py6esxHoi
pasHoBecus. [Ipuniun Jle-IllaTense. CTpOECHHE. OcHOBBI KOHTPOJIBH

CTEPEOXUMHUHU o
8 PactBopsl. O6pa3zoBaHe pacCTBOPOB 2 PactBopsl a5ektponutoB. JIabopaTtopHas 2 OO0mme MPUHITAITHI 2 YcTHBIN 3




91eKTponUTOB. CUIBHBIE JIEKTPOIUTHL. padora Ne6 DnexTpoauTHdecKas JUCCOLMAIUL pEeaKIMOHHOM OTuéT
Kucnots! 1 0CHOBaHHS. CIOCOOHOCTH

9 Honnoe npoussenenue Boasl. BogopoaHslii Pemenue 3amau mo remaMm «MoHHOE l"amorenoBo10poabI ITucemenn | 3
mokazarenb. [ maponus coneit. Bydepasie NIpoU3BeAEeHNE BObl. BooponHbIil okazaTens. BIif OTUET
pactBopsl. [Ipon3BeneHne pacTBOPIMOCTH ITpousBeneHne pacTBOPUMOCTHY. 0 TeEME

JlaGopaTopnas padota Ne7 BomopoaHsrit
nokasareib. ['uaponus conei.

10 | OxuCIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIIHH. KOHTPOJIBHAS PABOTA Nel (peiiTuHT) Pemenue nenouex IMucemenn | 25
OnexTpoaHbIi moteHnuan. Hanpasienne MIpEeBPALIEHU BIif OTUET
MIPOTEKAHUS OKUCIUTENBHO- 0 TeMe
BOCCTAHOBUTEJIEHOM peakluu. Y paBHEHHE
Hepncra.

11 | DOnexrponus Cemunap «OKHCIUTENIBHO- IIpupoma BermecTs — IMucemenn | 3

BOCCTAHOBUTEJIbHBIE IPOLIECCHI». OKHCIUTENCH U oe
BOCCTaHOBUTEJICH. JloMalllHee
Pemenue 3a71aHUE
OKHCJINTEIBHO-
BOCCTaHOBUTEIBHBIX
peakuui

12 | KoMIiekcHBIE COeTUHEHHI: 00pa3oBaHue, JladopaTopHasi pa6ora Ne8 OkucnuTenbHO- Pewenue Boemonaen | 3

YCTOWYHMBOCTh U CBOICTBA. BOCCTaHOBHTEIIbHBIC PEaKIINU OKHCJINTEIBHO- ne
BOCCTaHOBUTEIBHBIX MIICEMEHH
peaxui oro

3ajaHus
13 | Crpoenue atoma. [lepuoaunueckuii 3akoH JladopaTopHasi pa6ora Ne9 DiekTposus. Cocrasnenne OBP, [Mucemenn | 4
MIPOTEKAIOIINX [IPU BIil OTYET
NIEKTPOJIH3E 10 TeMe

14 | Xumudeckas cBsa3b. [IpumeHenne Metona Cemunap «CtpoeHne aToma. XuUMHYECKast Koncnekr BeepHblii 3
MOJIEKYJISIPHBIX OpOUTAICH A ONMUCAHUS CBSI3bY. orpoc,
KOBQJICHTHOW XUMUYECKOMN CBSI3U BBIINOJIHEH

ne
MTICEMEHH
oro
3a7aHus

15 MeTo1 OTTaIKUBaHUS BaJICHTHBIX KoaaoxkBuym Nel Crpoenue aToma. IToaroToBka mo TeMe VY cTHBIN 3
9JIEKTPOHHBIX Nap. XUMHUUECKas CBsI3b B Xumuueckas cBA3b KOJIJIOKBHYMa ompoc,
KOMIIJIEKCHBIX COEMHEHUSIX TECTbI

16 | Kosutounusle pacTBOpHI Konnounansie pacTBopsl IToBepxHOCTHBIE Pedepar 3

JladopaTopHasi padora Nell

SIBIICHUSI W afCOpOIIHS.
Komnmounnsie ITAB
DIeKTpUIeCcKue
CBOMCTBA,

YCTONYHUBOCTH 31

KoaryJisinus




KOJUIOMJHBIX CUCTEM

17 | XuMudeckue 3JIEMEHTH B IPUPOC 2 KucaoTHO-0CHOBHOE THTPOBaHUE. 2 [MonroroBka mo 2 Koncrekr | 3
JlaGopaTopnas padora Nel3 Onpenenenne BOTIpOCaM M3
KapOOHATHOM KECTKOCTH BOJBI. METOINYECKOr0
nocoous
18 | 3akOHOMEpPHOCTH U3MEHEHHS CBOMCTB 2 KommnekcoHOMeTpriIecKoe TUTPOBAHHE. 2 KecTtrocTh BOIBI 2 KOHCIICKT 3
JIIEMEHTOB JlaGopaTopnas padora Nel4 Onpenenenne
0011IEH XKECTKOCTH BOIBI
KOHTPOJIBHAS PABOTA Ne2 (peiiTunr) 25
HUTOI'O: 36 36 36 100




TpaauunoHHbIe JEKIHUHM C UCIIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTHBHBIX TEXHOJIOTHH.
Jlexuu ¢ MCMOIb30BaHUEM MYJIBTUMEINIHBIX MPE3eHTalUH, JeKIU-0ece b, TeKIUU-T1al0rH,
IBPUCTHUECKUE JICKLUH, JIEKUMU-BU3yalIM3alllud, CaMOCTOsITeNbHas paboTa CTYAEHTOB,
KOMITBIOTEPHOE TECTUPOBAHUE.

Jleknusi-quajior — coaep:KaHue MOAAETCs 4epe3 CEpUI0 BOIPOCOB, HA KOTOPHIE CTYACHT
JIOJIKEH OTBEYaTh HEMOCPEACTBEHHO B XO/I€ JICKLIUU.

IIpe3deHTanum Ha OCHOBE COBPEMEHHBIX MYJIbTUMEAUMHBIX CPEACTB -  CaMbIid
3 GeKTUBHBIA CHOCOO0 TOHECEHUS BaKHOM WHGOPMAIMU TMPU MYOIHMYHBIX BBICTYIUICHHSIX.
Cnaiia-ipe3eHTalliM C  HUCIHOJB30BAHUEM MYJIbTUMEIUHHONO OOOpYAOBaHUS I103BOJSIOT
3¢ (}PeKTUBHO M HAINISIHO NPEACTaBUTH COJCpKAHHE H3y4aeMOro maTepuana, BbIICIUTh U
IPOMJUTIOCTPHPOBATH COOOIICHHE, KOTOPOE HECET MOYYHTEIbHYI0 HMH(POPMALUIO, NOKA3aTh ee
KJIFOUEBBIE COJEpIKATEIbHbIE MYHKTHI. VCIOIB30BaHNE MHTEPAKTUBHBIX 3JEMEHTOB IO3BOJSET
YCUIUTH 3(PPEKTUBHOCTD MyOIMYHBIX BBICTYIJICHHM, SBISIOIIMXCS YaCThIO MPO(eCcCHOHAIBHON
JIeATEIbHOCTH IIPETOJaBaTeIsl.

JlaGopaTopHble 3aHSITHS SBISIOTCS OJHUM M3 BAa)XKHEHIIMX BUAOB Y4eOHOH pabOTHI,
COCTaBJISIFOT OCHOBY MOATOTOBKH CTYACHTOB MO JUCIUILIMHE U HAIIPaBJICHbI HA (GOPMHUPOBAHHE Y
CTYJEHTOB CUCTEMATU3UPOBAHHBIX 3HAHUN U HABBIKOB.

Boimonnenuto nmabopatopHoi pabOThl JOJDKHA MPEAIIECTBOBATH CaMOCTOSITENbHAsS
paboTa ¢ JIUTEepaTypHbBIMU HCTOUYHUKAMU M KOHCIEKTOM JIEKIMH, IIPU 3TOM CIEIyeT oOpaTuTh
BHMUMaHUE Ha TEOPETUYECKUE BOIPOCHl O Teme 3aHATuA. llepBoHauanbHO uHAET ompoc
TEOPETUYECKOI0 MaTepuajia TEMbl 3aHSTHUs. 3aT€EM B psJie BOIPOCOB MPENOJABATENS CIEAYET
CKOHLICHTPUPOBaTh BHHMAaHUE Ha OCHOBHBIX HJESAX TEMbl 3aHATHS. 3aJaBacMble BOIPOCHI
JIOJIKHBI OBITH KOPOTKUMHU ¥ MAKCUMAJIBHO MPOSIBIISITH B CTYIEHTaX UX COOOPa3UTENbHOCTD.

JlaGoparopHble paOOTHI BBITOJHAIOTCS B COOTBETCTBHM C TPeOOBAaHUSIMU CTAaHAAPTOB U
HOpM JaboparopHOil mpakTUku. CTYIEHTHl JOJDKHBI O3HAKOMHUTBCS C LIE€JIbI0 U 3aJadyaMu
paboThl, METOAMYECKMMHU YKa3aHHSIMH K JaHHOW JnabopaTopHod paboTe, ammaparypoii,
npubopaMu M peaKTHUBaMH, HEOOXOAMMBIMH JUIsl BBINOJHEHHsS paboThl. PesymbraTs
BBIMIOJTHEHHON paboThl opopMIISIFOTCS B paboueld TeTpaau mo mpenioxeHHou dopme. Kaxnas
BBINIOJIHEHHAst paboTa Mo/bKHA OBITH O(hOpMIIEHA JOKHBIM 00pa3oM M CaHa MpPEroJ1aBaTelto,
MPOBOAMBIIEMY JTAOOPATOPHbBIE 3aHATHUSI.

YcTHBIN onpoc SBIISETCS OJTHUM U3 OCHOBHBIX CIIOCOOOB yueTa 3HaHUI CTY/IEHTOB.

PaznuyaroT ¢ppoHTANBHBIN, HHANBUAYAIBHBINH 1 KOMOMHUPOBAHHBIN OMIPOC.

®poHTaNBbHBIN ONpoc npoBoauTcs B GopMe Oecenbl mpernonaasarens ¢ rpynmnoid. OH
OpPraHMYECKHU COYETAETCSl C MOBTOPEHUEM MPOMAECHHOTO, SIBJAACH CPEICTBOM IS 3aKPEIICHUS
3HAaHUW W yMmMeHuH. Ero JOCTOMHCTBO B TOM, YTO B aKTHUBHYIO YMCTBEHHYIO paOOTy MOKHO
BOBJIEYb BCEX CTYJEHTOB Ipymmbl. J[Js 3TOT0 BOIPOCH! JAOKHBI JOMYCKAaTh KPaTKyro Gopmy
OTBETA, OBITh JJAKOHMYHBIMH, JIOTUYECKH B3aMMOCBA3aHHBIMU JIPYI C JPYroM, JIaHbl B TaKOi
N0CJIEI0BATENbHOCTH, YTOOBI OTBETHI CTYACHTOB B COBOKYITHOCTH MOTJIM PAaCKPBITh COJEpKaHUE
pazagena, Ttembl. C mOMOIIbIO (POHTANBHOIO ONpoOca MPEenoAaBaTelb HUMEET BO3MOXKHOCTb
IIPOBEPUTH BBHINOJHEHHE CTYACHTAMHU JIOMAIHEr0 3aJaHMsl, BBIICHUTH T'OTOBHOCTBH IPYIIBI K
M3YYEHHIO HOBOTO MaTepuana, OnpeaesnTh c(OPMHUPOBAHHOCTh OCHOBHBIX MOHSATUHN, YCBOECHUE
HOBOT'0 Y4eOHOIo Marepuara.

NuauBuayaabHblil onpoc npeanoiaraeT 00CTOSATENbHbIE, CBA3HbBIE OTBETHI CTYJCHTOB
Ha BOIIPOC, OTHOCSIIMICS K M3y4aeMOMYy Y4eOHOMY MaTepuaiy, MO3TOMY OH CIYXKHUT BaXKHBIM
y4eOHBIM CPEJICTBOM Pa3BUTHUS PEUH, MAMSITH, MBIIUICHUS CTYAEHTOB. UTOOBI chenath TaKyro
npoBepKy Oojee TiayOOKOH, HEOOXOIMMO CTaBUTh MEpel]] CTYACHTAaMHU BOIPOCHI, Tpedyromue
pPa3BEpHYTOTO OTBETA.

Bonpockl i MHAMBUIYANIbHOTO OMNpOCa JOJDKHBI OBITh YETKUMH, SCHBIMH,
KOHKPETHBIMH, €MKHMH, HUMETh NPHUKIAJHOM XapakTep, OXBaTbIBaThb OCHOBHOM, paHee
IPOMJEHHBIM MaTepuan nporpammsel. VX conepikaHue JOKHO CTUMYJIUPOBATH CTYIEHTOB
JIOTUYECKH MBICIUTh, CpPaBHUBATh, aHAJIM3UPOBaTh, NOKa3bIBaTh, MOJOUpaTh yOeAUTEIbHBIE



MPUMEPHI, YCTAaHABIUBATh MPHUYMHHO-CIICJACTBCHHBIE CBS3U, JelaTh 00OCHOBAHHBIE BBIBOJIBI U
3TUM CIIOCOOCTBOBATh OOBEKTUBHOMY BBISBICHUIO 3HAHUN CTYJEHTOB.

Bormpocel 00bIYHO 3a7a0T BCEH TPyIIE M IOC]IEe HEOOJBIION Tay3bl, HCOOXOAUMOM IS
TOr0, 4TOObI CTYAEHTHI TOHSJIM €ro M MPUTOTOBWJIMCH K OTBETY, BBI3BIBAIOT ISl OTBETa
KOHKPETHOT'O CTY/ICHTA.

IIucbMeHHasi MpoBepKa HapsAIy C YCTHOHM SIBJISETCS BaKHEWUIIMM METOAOM KOHTPOJIS
3HAHWI, YMEHUW M HABBIKOB CTYACHTOB. OIHOPOAHOCTH PabOT, BBIMOJHAEMBIX CTYICHTAMH,
MO3BOJIET MPEABSABIATH KO BCEM OJMHAKOBBIE TPEOOBAHUS, MOIBITAET 0ObEKTUBHOCTh OIICHKU
pe3ynbraTtoB oOyueHus. [IpuMeHeHrne 3Toro MeToaa JaeT BO3MOXXKHOCTh B HanOoliee KOPOTKUN
CPOK OIHOBPEMEHHO IMPOBEPUTH YCBOEHHE Y4eOHOTO MaTepuajia BCEMH CTYACHTaMU TpPYIIbI,
OTIPEICIIUTh HAPABICHUS ISl HHAWBHIYaTbHOU PAOOTHI C KX IbIM.

[TuceMeHHas MpoBepKa UCIONIB3YETCSl BO BCEX BHUJIaX KOHTPOJIS U OCYILIECTBIISETCS KakK B
ayJIMTOPHOM, TaK U BO BHEAYAUTOPHOM paboTe (BBIIIOJIHEHNE JOMAIIHUX 3aJaHUM).

Buneoxondepenuuss — ceanc BuacokoHdpepenncszu (BKC) — »sro TexHomorus
WHTEPAKTHUBHOTO B3aMMOJICHCTBHS JBYX M 0OJiee YIaCTHUKOB 00pa30BaTEIbHOIO Mpolecca Jls
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

Ucnonw3yroTcss  MHTEpaKTUBHBIE  METOJAbI  OOYYCHHS: CHUTYallMOHHBIE  3aJ/1auH,
UCCIIEIOBATENILCKUN MeTOJ] OOydeHHs, [eJOBbIE HUIPbI, MOArOTOBKAa M MyOJMYHAs 3alluTa
pedeparoB. Mcnonb3yroTcs peMTHHTOBAsi TEXHOJIOTHS, TEXHOJIOTUU JUCTAHIIMOHHOTO O0yUYCHHUS.
Hcnonb3yloTcsi UHTEPAKTUBHBIE METO/IbI O0YUEHHSI: CUTYAIlHOHHBIE 3a/1a4H, UCCIIEI0BATEIbCKUI
METOJT 00y4YEeHUSs, IeTIOBBIC UTPHI, TIOJTOTOBKA U ITyOJUYHAS 3aIuTa pedepaTos.

TexHos0rust 3JEKTPOHHOIO 00y4YeHHMsl (peanu3yeTcss HpH TOMOIIM JJIEKTPOHHOMN
uHpopmanmonHo-o6pazoBatenbHOM cpenbl (DNMOC) COI'Y npu ucnonszoBanuu pecypco IbC,
[IPU NIPOBEIEHUU aBTOMAaTU3UPOBAHHOTO KOMIIBIOTEPHOI'O TECTUPOBAHUS U T. JI.).

Ucnonb3ytorcs  Oa/IbHO-pEHTHHTOBAasl  CHCTEMa  OLEHKH 3HAHWM, TEXHOJOTHH C
NPUMEHEHHEM JIMCTAHIIMOHHOTO 00yueHus Ha tuiatdopme http://Ims.nosu.ru/.

IIpumeyanus:

- Bce Buabl yueOHOU paboOThl MOTYT MPOBOAUTHCA TUCTAHIIMOHHO HAa OCHOBE JIOKAJIBHBIX

HOPMATUBHBIX aKTOB.
- B nenax peanuzanuy UHIUBUIYATBHOTO MOAX0Aa K 00YYEHUIO CTYIEHTOB, OCYIIECTBISIONIUX
y4eOHBI TIpOIIeCC MO WHIWBUIYAIILHOW TPACKTOPHHM B PaMKax HWHAMBUAYaTLHOTO pabovyero
IUIaHa, W3YYeHHE JaHHOW IUCIUIUIMHBI MOJKET OCYIIECTBISTHCS 4Yepe3 WHIUBUIYyaTbHbIC
KOHCYJIBTAIIMH TPENoAaBaTeNsl O4YHO, B YaChl KOHCYJIbTAIIUH, 110 SJIEKTPOHHOM MOYTE, a TaKXKe C
ucnons3oBanuem Cisco Webex Meetings, mnardopmbl aucranimonnoro obydenuss Moodle,
JUYHBIN KabuHeT cTyaeHTa Ha noprane COI'Y, npyrux anementos DUOC COI'Y.

7. Y4yeOHO-MeTOAMYECKOE 0O0ecieYeHHe CaMOCTOSATeIbHOIH padoThl.

CamocTtosTenbHast paboTa CTYIEHTOB SBISETCS OJHOM M3 BaXKHEHIIUX COCTaBISIONINX
obpasoBarenbHOro mporecca. OCHOBHBIM MPUHIIMIIOM OpPTaHU3AIMKH CaMOCTOATEILHON padOoThI
CTYJIEHTOB SBIIIETCS KOMIUICKCHBIA TMOAXOJI, HAMpaBlICHHBIH Ha (OPMUPOBAHHE HABBHIKOB
PENpOYKTUBHOM M TBOPYECKOM NEATETHLHOCTH CTYACHTA B ayJWTOPHH, TIPU BHEAYIUTOPHBIX
KOHTAaKTax ¢ MpernojiaBareneM, Ipy JT0MaliHed OoArOTOBKE.

Bo Bpems nekiium CTyIeHTHI JOHKHBI BECTH KOHCIIEKTHI; (JopMa 3arucH KOHCTIEKTOB —
M0 YCMOTPEHHIO KaXXJOTO CTyJEHTa, HO B HUX B 00S3aTeNbHOM TMOPSAIKE IODKHBI OBITh
3a(UKCHUPOBAHBI OCHOBHBIE TIOJIOKEHUS (BBIBOJIBI) JICKITUH, JIOTHKA JJOKA3aTeIbCTBRA.

CaMocTtosiTenbHast paboTa CTYACHTOB BO BHEAyJUTOPHOE BpeMs HAYMHAETCS C
PEIAKTUPOBAHUS KOHCIIEKTOB JIGKIIMWA. 3aTeM CIeayeT H3Yy4YeHHEe pPEeKOMEHJIOBaHHOU
MpEenoiaBaTesieM OCHOBHOM M JOINOJHUTEIbHOW JUTEPATYphl, KOTOpPasi, C OJHOM CTOPOHBI,
MO3BOJIUT JOTIOJTHUTH KOHCIIEKTHI HOBBIMU CBEJICHUSIMH, & C JIPYTON CTOPOHBI, SIBJISIETCSI BAKHBIM
MOMEHTOM B MOJTOTOBKE K JJA0OPATOPHO - MPAKTHYECKOMY 3aHATHUIO.

CtyaeHTsl JOJKHBI CBOEBPEMEHHO BBIMOJHATH BCE 3aJaHUs, TPEIOKEHHBIE
mpernofaBateneM. Pe3ynbTaThl  BBIMOJHEHHBIX 3alaHUi i1 CaMOCTOSITENbHOW — PaboThI


http://lms.nosu.ru/

opopMISIOTCST B PYKONMCHOM BHAE. MeToaudeckue MaTepuanbl, oOecreynBaromme
CaMOCTOSITENIbHYIO PabOTy CTYJEHTOB, MOKHO HAalTH Ha AMCTAHIIMOHHOH IJIOIIAJKE CHCTEMbI
«MOODLEM».

@DopMbI caMOCTOATENBHOM pabOThI CTYIEHTOB:

a) MOATrOTOBKA MMCbMEHHBIX WJIM YCTHBIX BOIIPOCOB U 3a/laHUM JUIsl CaMOCTOSATEIbHON
paboTHI (JIoMaNTHUE 3aJaHus );

0) KOHCIIEKTUPOBAaHME HEKOTOPHIX BOIPOCOB TEM, pa3/leioB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHYIO paloTy.

TemaTnka caMOCTOSITEILHON pabOTHI IPUBEICHA B TAOIUIIE, TPEICTABICHHON HUXKE:

TCMBI, pas3aciibl, BBIHECCCHHBIC Ha CaMOCTOATCIBHYIO IIOATIOTOBKY, BOIIPOCBI K

NPaKTUYECKUM U JTJAOOPAaTOPHBIM 3aHITUSM; TEMaTHKa pedepaTHON pabOThI

Posib M 3HaYeHHMe XMMHMH B COBpeMeHHOM oOmectBe. [IpocTeie u cinoxHble
BelllecTBAa. ENMHMIIBI KOJIMYECTBA BELIECTBA: MOJIb, XMMHUYECKUN SKBHUBAJICHT.
OcHoBHbBIE 3aKOHBI XMMHH. 3aKOH IKBHUBAJEHTOB. PacueT >KBUBAJCHTHBIX Macc
JUISL Pa3UYHBIX KJIACCOB HEOPTAHMYECKUX COCIUHEHHMM. DJICKTPOHHBIC aHAJIOTH.
V3MeHeHHs CBOMCTB XMMHYECKHUX DJEMEHTOB, IMEPUOJUYECKUE W3MEHEHUS
BOXHCHUIINX XapaKTEPUCTUK XHUMHUYECKUX JJIEMEHTOB: 3(()EKTUBHBIX PaTUyCcOB
aTOMOB M  HMOHOB, OJHEPrUM  HWOHM3AIMH, CPOJACTBA K  BJIEKTPOHY,
ANEKTPOOTPHUIATEIIBHOCTH. Kucnotno-ocHoBHbBIE u OKUCITUTENBHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA JIEMEHTOB. PeakiimoHHast ciocoOOHOCTh BEIIECTB.
Bonpocwt ona camonposepku:
1. SBnsiercs oM SKBUBAJICHT AJIEMEHTA MOCTOSIHHON BETMYUHON?
2. Kak paccudmTBIBAIOTCS MOJISIPHBIE MAacChl DKBHBAJICHTOB JJIEMEHTOB, OKCHJOB,
TUIPOKCHUIOB, KUCIIOT U CONeii?
[IpuBecTu npuMepsl OHOOCHOBHBIX, TBYXOCHOBHBIX M TPEXOCHOBHBIX KHCJIOT.
4. Kakue comu Ha3bpIBAIOTCS CPEAHMMH, KUCIBIMA M OCHOBHBIMU? Kak oHH
noJiyqarorcs?
MoskeT 11 THAPOKCH]I KaJusi 00pa30BbIBATH OCHOBHBIE COMU?
6. Kaxkue cBoiicTBa aToMa XapaKTepU3YIOT:
a. MOPSAAKOBBI HOMED 3JIEMEHTA B IEPUOUUECKON CUCTEME;
0. HOMep TepHoa;
B. HOMEP TPYIIIbI?
OTBeT MOSICHUTE TPUMEPAMH.
8. Uem o0OBsCHSAETCS TMEPUOIUICCKOEC WM3MEHEHHE BaJCHTHOCTH OJJIEMEHTOB C
YBEJIMYEHUEM UX MOPSAKOBBIX HOMEPOB?
9. V Kakux 2JI€MEHTOB CHJIbHEE BBIPAKCHBI HEMETAJUTHUECKHAE CBOMCTBA:
a) y cephl UM TEIUTYpa;
0 y KpeMHHUS U cephl?
10. Kakoii BHI XHMHYECKOH CBSI3M Ha3bIBAETCS KOBaJCHTHON (MOJSIpHON W
HENoJIIpHON) U HOHHOW? Mex Ty aToMaMH KakuX 3J€MEHTOB OHU 00pa3yroTcs?
11. Kakue 31meKTpOHbI Y4acTBYIOT B 00pa30BaHUN XUMUYECKUX CBS3€i?
12. Kakas cBsI3b Ha3bIBACTCS BOJIOPOIHOMN?
13. Kak oOpa3yercsi KOBaJI€HTHAs CBS3b MO JOHOPHO-AKIIENITOPHOMY MEXaHU3MY?
14. Yro npencrapiser JOHOP U aKLENTop A 00pa30BaHUsI XUMUUECKON CBA3U?
15. Yro takoe rubpuanzanus aTOMHbBIX opoutaneii? Kakue tunel rubpuanzanuu B
3Haere?
Huousuoyanvuvie 3a0anus no meme:
.YUemy paBHa MOJISIpHasT Macca OKBHUBAJIEHTa XpoMa B OKCHJIE Xpoma,
cogepxamiero 68,42% xpoma? CocTaBbTe SMIHMPHUYECKYIO (OPMYITY 3TOTO
okcuaa. (OtBer: 17,33 r/monb; Cro03)/
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1. Tmapokcupa amrOMUHHS Maccod 7,8 T. TpopearupoBall ¢ a30THOW KHCJIOTOU
Maccod 6,3 1. Omnpenenure MOJSIPHYIO Maccy OSKBUBAJIEHTAa THIPOKCHIA
QTIOMUHHUSI B 9TOW PEaKIMU U COCTaBbTe ee ypaBHeHHE. (OTBeT: 78 1/MOJIB)

2. Moxer 15U XJIOpPOBOAOPOJAHAS KHCIOTa OOpa3oBBIBATh KHUCIBIE COJIM TpU

B3aUMOJICHICTBUU C OCHOBAHUSIMU?

DHEepreTu4ecKoe COCTOSIHUE BHEIIHETO AJIEKTPOHA aTOMAa OMMCHIBAETCS

4. JlaiiTe XapakTepuCTUKY deMeHTa Ne26: MooKeHne B MEPUOANIECKON CHCTEME,
CTPOEHUE 3JIEKTPOHHOM 000JIOUKH aToMa.

5. DneMeHT 00pa3yeT OKCHJ U THAPOKCUA aM(POTEpPHOrO XapakTepa, B KOTOPBIX
MPOSIBJSICT TMOCTOSIHHYIO BaJIEHTHOCTh paBHYIO JByM. Pacmonoxen on B IV
nepro/Ie MeprHoanIecKoii cucteMbl. HazoBute atot snement. (OtBet: Zn).

6. Kakue BUIBI XUMHYECKOH CBSI3U B CICIYIOIIMX MOJIEKYJIaX:

a. a3ota;

0. aMMHaKa;

B. (hropuaa Kanms;

I. XJIOpUJIa aMMOHUsA?

7. Vcxons W3 BIEKTPOHHOIO CTPOEHHUS aroMa cepbl, OOBSCHUTE OOpa3oBaHUE
MoJieKyJibl okcuza cepol (1V). OxapakTepu3yiiTe BUIbl XUMAYECKON CBS3U B HEH.

8. Kakoe cTpoeHre HMEIOT MOJICKYJIbI BOJIbI, aMMHUaKa U okcua yriepoaa (1V)?

9. Kakue BUIbI XUMHUECKOH CBSI3U B MOJIEKYJIE XJIOpU/A TE€TpaaMMHHAIIMHKA?

10. Kakue cBsizu Ha3pIBalOTCS curMa W U cBsa3sMu? OOBSICHUTE HA TMpHMEpe
o0pa3oBaHMs MOJIEKYJ a30Ta, METaHa U ATEHA.

w

Cnoco0bl BbIpaKeHHs] KOJUYECTBEHHOT0 COCTaBa pacTBOpoB. B3ammHble
nepecyeTbl KOHIEHTPAIUN PACTBOPOB
Bonpocut ona camonposepku:

1. Jaiite ompeneeHUss MacCOBOW JOJIM, MOJISIPHOM KOHUEHTPALMU U MOJISIPHOMN
KOHLIEHTpAllU1 SKBUBAJICHTA.

2. KakoBa cBA3b MEXIy MOJSPHON KOHLEHTPALMU W MOJISIPHOM KOHUEHTPALIMHU
SKBUBAJIEHTA?

3. Kakoii mporiecc Ha3pIBaeTCs AMEKTPOIUTHIYECKON JUcconanueii?

4. Kaxkue snexTponuTsl oTHOCATCS K cuiibHBIM? [lepeuncnure ux.

S. Uto Ha3bIBaeTCs CTEMEHBIO MUCCOIMAIMA W KOHCTAHTOW auccoruanuu’? B yem
COCTOUT CXOJICTBO U Pa3jiN4Me dTUX BEIUUYHH?

6. Cwmenienne xumuueckoro pasHoBecusi (mpuHuun Jle-lllatense) Ha mnpumepe
YTOJIBHOM KUCTIOTBHI.

7. UTto Ha3BIBaIOT BOJOPOJHBIM M THUIAPOKCHIIBHBIM ToKa3zaTteneMm? KakoBbl nx
3HA4YEHUS B HEUTPAJIbHOM, KUCIIOHN U IIETOYHOM cpenax?

8. Kakue »nextponuTsl HaspiBatoTcs amdorepHbiMu? Kak mpoucxoautr ux
IUccoLuanua?

9. Kakas peakmuss HazpiBaeTcs ruaponu3zomM? Kakue comum  moaBepraroTcs
TUAPOIN3Y?

10.  Kaxkwue conu moaBepraroTcss HEOOpaTUMOMY THIPOIH3Y?

3aoauu 0na camocmoamenbHozo peuieHus:

1. B 100 cm* Boas! pactBopmiu 0,82r oprodocata HaTpus. Beruucnute MaccoByro
JIOJII0, MOJISIPHYIO KOHIIGHTPAIlMI0 M MOJIIPHYIO KOHLEHTPAlLWI0 SKBHUBAJIEHTA
MOJy4YeHHOTo pacTBopa (miaotHocTh pactBopa 1,02 r/em®) (Otser: 0,81%;
0,05momb/nm?; 0,15 Moas/am?).

2. Kakoit o6vem pactBopa opToochOopHON KHCIOTHI ¢ MaccoBoi nonedt 35% u
MIIOTHOCTRIO 1,22 T/cM® moTpedyercs njisi MPUTOTOBICHUS S5 JM® pacTBOpa C




MOJISIPHOW KOHIIeHTpanuen skBuBaigenta 0,15 Momas/am®?

3. CocraBbTe ypaBHCHHUS JUCCOIMAIIMY CISAYIOIIUX BellecTB: HUTpata xxenesa (1),
HUTPUTA TUIAPOKCOATIOMHUHHUS, auruapodocdara Kaiblusi, THUIPOKCHIA XpoMa
(Il). B KkakoM HampaBIEHHWH CMECTHTHCS paBHOBECHUE IMpU J100ABICHUU
THIPOKCHIA HATPHUS K pacTBopy ruapokcuaa xpoma (111)?

4. CreneHb JUCCOIMAIMM B PAcTBOPE YKCYCHOW KHUCIOTBI C  MOJSIPHOM
KoHUeHTpauuei skBuBanenta 0,1 mons/nm? paBHa 1,3 %. Beriunciante KOHCTaHTY
kucinorsocty. (Oteer 1.69 * 107°)

5. Beruuciure pH pactBopoB ¢ MomsipHo koHmeHtpanueir 0,01 momw/ e
CJIEYIOILUX BEILECTB:

a. XJIOPOBOZOPOIHOM KHCIIOTHI;

0. TUIPOKCHUIA KAITUS;

B. YKCYCHOM KHCIIOTBI;

r. rugpokena ammonus (Ko =1,8 « 107)
(Otmer: 2; 12; 3,37; 10,63.)

6. Bpruucnure pacTBOpHMOCTH XJopuaa cepebpa B uymcroi Bojge u B 0,01 M
pactBope HCI.

(Otser: 1,33 « 10”° mons/ qv?); 1,78 « 10™°) moms/ mv?.

7. CocraBbTe MOJEKYJSIPHBIC U MOHHBIC YPAaBHEHUS THAPOIN3A CICAYIOIIUX COJICH:
cynabbuaa Kanus, alieTata aMMOHHsI; cynbdara Meau, kapOoHaTa ATFOMHUHHUSL.

8. B kakoM HampaBlieHMHM CMECTHTE paBHOBecHE Tuipoim3a cyibdara xenesa (I11)
pu 100aBIECHUN
a. XJIOPOBOAOPOJHOM KHCIIOTHI;

0. THIPOKCHIa HATPUS.

9. Kakas u3 coneii: nutpat cBunna (1) wim murpar ceunna (1V) Oyner nmers B
BOJHOM PACTBOPE MPH OAMHAKOBBIX YCIOBUAX OOJBIIYIO CTETIEHb THIPOIn3a’?

10. [Ipu cnuBanuu BOAHBIX pacTBOpoB xiyopuaa xpoma (lll) m kapbonara nHatpus
obOpasyercs ocamok ruigpokcuna xpoma (IlIl). CocraBbre UOHHBIE H
MOJICKYJISIPHBIC YPaBHEHHS PEAKIIUU ero 00pa3oBaHusl.

OKHCINTEIBLHO-BOCCTAHOBUTEILHEIE pPeaKkuuu
3amanus 111 CaMOCTOSITEIbHOU PabOTHI:

1. B IMPUBCACHHBIX peaKknuAax HOI[6CpI/ITC HOHHO-2JICKTPOHHBIM METOAOM
CTCXUOMETPUUCCKUC KOB(b(bI/IHI/IeHTBI, OIpCACIINTC OKHCIIUTCIIb nu
BOCCTAHOBHUTCIIb, BBIYHUCIUTC MOJIAPHBIC MACChl 35KBUBAJICHTOB OKHCIIHTCISA U
BOCCTAHOBUTCIIA, YKAXKUTEC THUIL OKHUCJINTEIbHO-BOCCTAHOBUTEIbHON pCaKknuuun:

P+ HCIO; + H,O — H3PO, + HCI

H3AsO3; + KMnO,4 + H,SO,4 — H3AsO4 + MNSO,4 + K,SO,4 + H,O
CUQSl + HNO3 — CuSO4 + CU(N03)2 + NO + H,0

K>Cr,07 + NaClO3 + H,SO, — CI‘2(SO4)3 + NaClO,4 + K,SO,4 + H,O
KMnO, + NaNO, + H,O — MnO, + NaNOs; + KOH

Crz(SO4)3 + KBrO + KOH — K»CrQO4 + Bry, + KNO3 + H,O
KoMnO4+ H,O — KMnO4 + MO, | + KOH

ASzS3l + H,0, + NaOH — NazAsO4 + Na,SO4 + H»,0

2. B KaKOM HaIlpaBJICHUU 6y,Z[YT MNPOTCKATh OKUCIIUTCIBbHO-BOCCTAHOBUTCIILHLIC
peakuuu? ITpu OTBETE HCTOJIb3YITE 3HAYCHUS OKHMCJIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX ITOTCHIINAJIOB:

MnO;, +J, + KOH ...... KMnO,4 + KJ + H,0

FeSO, + KMnO4 + H,SO;4 ... FCZ(SO4)3 + MnSO4 +K,S04 + H,0
CrCl3 +Br, + KOH ...... K>CrO,4 + KBr + KCI + H,0O

Cr2(504)3 + KNO3z + H,O ...... H>Cr,07 + NO + K,SO4 + HySO4




O01mas xapakTepucTHKAa METAJIJIOB M HEMETAJLIOB

Bonpocet k meme:

1. Kak u3MeHSIOTCS CBOIICTBa METAUIOB C YMEHBIUICHHEM CTaHJApTHOTO
3JIEKTPOHHOTO MOTEHIMaa?
2. Oxcuapl ¥ TUAPOKCUIBI KAKMX METAIIJIOB MPOSIBIAIOT aM(oTepHbIe cBoicTBa?

Kakue meranisl HE pearupyror:

a. ¢ pa30aBJICHHOW CEPHOM KHUCJIOTOM;

0. C KOHIICHTPUPOBAHHOM CEPHON KHCIIOTOM?

Kakue meranisl pearupyroT ¢ pacTBOpamMu IIEI0Uei?

[IpuBenuTe npuMeEpsl XUMUYECKON U 3JIEKTPOXUMHUYECKON KOPPO3UU METAJUIOB.

Kakoii u3 ranoreHoB siBisieTcst Han0oJiee CUIIbHBIM OKUCTUTENEM?

Kakwue cBoiicTBa B OKMCIUTEIIEHO-BOCCTAHOBUTENIBHBIX PEAKIUAX MPOSIBIISIOT:

a. cepa,

0. CepoBOIOPO;

B. okcug cepoi(1V);

I. CepHast Kuciora?

8. Kakoii U3 HOHOB SBJISIETCS OKUCIUTENEM MPU B3AUMOICHCTBUU C METAJUIAMHU:

a. B pa30aBJICHHO CEPHOI KHUCIIOTE;
0. B KOHIIEHTPUPOBAHHOH CEpPHOI KHcIoTe?

9. B uem cocTOUT paznuuue BO B3aUMOACHCTBUM METAIJIOB C COJITHOM U a30THOH
KUCIoTaMu?

10. Kakas u3 kwuciot: oprodochopHas uiau oprodochopucras - sBIseTcs Oojee

CJIa0BIM 2JIEKTPOIUTOM?

11. CocTaBbTe ypaBHEHUSA peEaKUUN B3aUMOJCWUCTBUSA KOHIICHTPUPOBAHHOW W
pa30aBiIeHHON a30THOM KHUCJIOTHI ¢ MarHueMm. PaccuurtaiiTe MOJSpPHYIO Maccy
SKBUBAJICHTA OKUCIIUTENS U BOCCTAHOBUTEIS B 3TUX PEAKIUSX.

12. Yro Ha3piBaeTCs XJIOPHOM BOm0i? Kak cMecTHTCSsl paBHOBECHE B CUCTEME
Cl, +H,0 == HCIO + HCI npu pobasnenuun NaOH, HCI?

13. Kakue opOuTany aToMa a3oTa y4acTBYIOT B 00Opa30BaHMHM XHUMHUYECKUX CBSI3EH C
apyrumu  atomamu B coeauueHusx: Nz, NHsz, NH4CI? Onummrte Tumsl
XUMHYECKHX CBSI3€H KakJ0M U3 HUX. KakoBa BaJEeHTHOCTh M CTETICHb OKUCIICHHS
a30Ta B 3TUX COCTUHEHUAX?

14. Kakas u3 comneil cuiapHee MoABepraeTcsi TUAPOIn3y: cyiab(aT, aueraT U cylbdun
amomuHusA? CoCTaBbT€ MOHHBIE M MOJEKYNISPHBIE YpaBHEHHS THIPOIU3a STUX
COJIEH.

15. Ckomsko oM pacTBopa HHUTpUTa Kalusg C MOJSPHOW KOHIEHTpaluen
skBuBanenta 0,1 Momp /aM° moTpeGyercs s okucieHms 50 cM® pacTBopa
MOINJIA KaIHsl ¢ MOJIIPHOU KOHIIEHTpalueit skBuBanenta 0,25 Moib /nm®?
Orser:125em°

w
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OCHOBBI XMMHYeCKOI TEPMOAMHAMMKH, XHMHYECKOro u ()a30Boro
paBHOBecHs
Bonpocu :

1. KaxoBa cBsa3p Mexay TemaoBeIM 3¢p¢exToM peakuun Qp, U H3MEHEHUEM
SHTAIBIUU AH? 3aBUCAT ¥ TETUIOBOM 3P (HEKT peaKIuu OT MyTH PeaKIuu?

2. Cdopmynupyiite 3akon ['ecca. Ilpu kakux ycioBusX crpaBelsuB 3akoH ['ecca?
Urto Ha3zwIBaeTCs TETUIOBBIM 2 (HEKTOM peakiun?

3. Kak paccunrare TemnoBod dA(PeKT peakiuu, TMOIB3YICh BEIWYHHAMH
CTaHIapTHBIX TEIUIOT 0Opa3oBanus BemiectBa? byner mu AH peakiuu H, + Cly =
2HCI Terutotoit oopazosanus HCI?

4. Yro HazpIBaeTcs TemoToi oOpa3oBanus? byzaer nu TemnoBoit a3 dext peakuuu
HCI + NaOH = NaCl + H,0 Temnoroit oo6pazosanus H,0O?




10.

11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

Uto Ha3pIBaeTCs CTAHIAPTHBIMM ycaoBUsAMH? Kak HU3MEHseTCs HHTalbIus
CUCTEMBI IIPU PHAOTEPMUUYECKUX PEAKLIUAX?

Kak u3MensieTcst SHTaIbIMs CUCTEMBI IIPH 3K30TEPMUUYECKUX peaKusax?

Kak wu3meHsieTcsi BeIMYMHA SHTPONMU IPU CaMOIIPOU3BOJIBHBIX IIpOLIECCaX B
M30JIMPOBAHHBIX CHUCTEMaX U mouemy?

Kak pemaercs BoIpoc O HampaBiI€HUMH CaMOIPOM3BOJIBHBIX IIPOLIECCOB B
HEU3O0JIMPOBAHHBIX CHUCTEMAaX Ha OCHOBE M300apHO-U30TEPMUYECKOTO U
N30XOPHO-U30TEPMUYECKOTO MOTEHINATIOB?

Kakas cuctema Oosiee ycToiumBa: ¢ BBICOKMM HJIM HU3KUM 3HAYEHHEM M300apHO-
M30TEPMHUUYECKOT0 MOTeHIaa?

KakoBa cBsi3b MeXAy H3MEHEHHEM H300apHO-M30TEPMUYECKOr0 MOTEHIINAIA,
SHTAJIBIIMU ¥ SHTPOIINHU IPU IOCTOSSHHOM Temneparype?

Kaxkoe mpaBuiio exuT B ocHOBe (pa3oBoro paBHoBecHs?

UYro takoe ¢aza? Kakoe mMakcuManbHOE 4uCiIO (a3 MMEET ABYXKOMIIOHEHTHAS
cucrema?

Uro Takoe kommoHeHT? Kakoe 4uciio KOMIOHEHTOB MOXET ObITh B OJHO(A3HOU
cucreme?

Uem xapakTepHa »3BTEeKTHYecKass Touka? IlpakTuyeckoe 3HAYEHHUE CHCTEM,
OTBEYAIOLINX ITOMY COCTaBY.

[TpuBenure JuarpamMmmbl COCTOSIHUS JIBYXKOMITOHEHTHBIX CHUCTEM,
CMEILMBAIOIINXCS KaK B JKUJIKOM, TaK U B TBEPAOM COCTOSHHUU, U TOJBKO B
KHUJIKOM COCTOSTHUH.

Ckonbko (a3 B OAHOKOMIIOHEHTHOW CHCTEME, COJEpIKallell HACBIIICHHBIH map?
I'ereporenHa unu romoreHHa 3Ta cucrema’?

KakoBo makcuManpHOE 4rciio (a3 B OJJHOKOMIIOHEHTHOU cucteMe? UeMy paBHO
IIPH 3TOM YHUCJIO CTETeHEel CBOOOBI M YTO 3TO O3HAYAET?

Haueptute auarpaMmy cOCTOSIHUSL BOJbI U YKAKUTE TOUYKON COCTOSIHUE CUCTEMBI,
B KOTOPOI1 YyucIo creneneit cBo00abl paBHO enuHuie. YTo 310 03HaUaeT?

Kak 3aBucHT 1aBiieHuE HACBILIEHHOTO M1apa OT TeMIepaTyphl?

Kakas cucrema Ha3biBaeTcs Oe3BapuanTHoii? [IpuBenure mpumep.

Kaxkas cucrema HazwiBaeTcst OuBapuanTHoi? [IpuBenure nmpumep.

Kak onpenenuts Temneparypy 3aMep3aHus pacTBOpa U YUCTOTO PaCTBOPUTEIS 110
JuarpaMMe COCTOsTHUS BOJIbI? [laliTe 000CHOBaHME ATOTO ONPEICIICHHS.

Kak wusMmeHnsercs TtemiepaTypa KUIEHHS BOJbl IIPH YBEIMYEHHHM BHEIIHETO
naBieHus?

Cohopmynupyiite 3axkoH Payns, ONKCHIBAIOIIMN HW3MEHEHUE JIaBIICHUS
HACBIIIEHHOTO0  Iapa  pacTBOPUTENsST C  YBEJIMYEHUEM  KOHIEHTpPaluu
pacTBOpeHHOro BelecTBa. JlaiiTe 00bsICHEHHE ITOMY U3MEHEHUIO.

IIpn kakux KOHLEHTpauusx (OONbIIMX WIM MaJiblX) BepeH 3akoH Paynsa?
[Touemy?

[loueMy 111 pacTBOPOB DJEKTPOJUTOB B 3akoH Payns crnenyer BBOJIUTH
n30TOHNYECKUi ko3 punment (korgpuunent Baut-I'opda)?

Kak wusmensercss temmeparypa 3aMep3aHus pPAacTBOpa IpPH YBEIMUYEHUHU €ro
koH1eHTpauuu? [IpuBenute rpaduk U yKaxkure 3T0 U3MEHEHHE.

Uto Ha3bIBaeTCsd KOHCTAHTOW PaBHOBECHS U KaKOe ee MPaKTUYECKoe 3HaueHue?
Kak onpenenuth KOHCTaHTYy PaBHOBECHS, MOJB3YSICh TAOIUIIAMHU CTaHAAPTHBIX
TEPMOJUHAMHYECKUX BEIUYUH?

CohopmynupyiiTe NPUHLIMI CMEIIEHUS PABHOBECHH, HA3bIBAEMbIH MPUHIIUIIOM
Jle-ITaTense.

Kak u3MeHsieTcsi KOHCTaHTa pPaBHOBECUS MPHU YBEJIMYEHUM TEMIIEpaTyphbl it
9K30TEPMHYECKUX PEAKIIML?

Kak omnpenenuTh KOHCTAHTY pAaBHOBECUS INpU JIIOOOHW TeMIeparype, €ciu




33.

34.

35.

36.

M3BECTHA KOHCTAHTA PABHOBECHS NP CTAHIAPTHBIX YCIOBHSIX?

[Ipn xakux TemmepaTypax (BBICOKMX WJIH HHU3KUX) CJIEAyeT MpO BOJAUTH
9K30TEPMHUCCKHUE PEAKIMH, YTOOBI IMOJYUYUThH OOJBIION BBIXOJ] IIPOJTYKTOR?

I[Ipn xakmx Temmeparypax (BBICOKMX WJIH HH3KHX) CIIEAyeT MPOBOIUTH
9HAOTEPMHYCCKUE PEAKIIMH, YTOOBI OJYYUTh OOJIBIION BBIXO/ IPOJTYKTOB?

Uro Ha3bpIBaeTCS TETEPOTSHHBIM PABHOBECMEM M KaK BBIpaXKa €TCS KOHCTAHTA
paBHoBecus peakiuu CaCO3 = CaO + CO,?

3aBUCHUT JIM KOHCTAaHTa PABHOBECHs OT KOHIICHTPAIMU BEIIECTB, B3ATHIX IS
MIPOBEICHUS PEAKIIMH?

XuMH4YecKass KHHETHKA U KaTaJau3

1. Yto Ha3wIBaeTCs CpeAHEH U UCTUHHOM CKOPOCTSIMU peakiuu? YpaBHEHHE PEaKIIUU
IIEPBOTO MOPAIKA.

2. KakoB (u3nueckuii CMbICT KOHCTaHThI CKOPOCTH M OT Y€ro OHa 3aBUCHUT?

3. Uto  Has3pIBaeTCS  MOJIEKYJISAPHOCThIO  peakuuu?  Ilpumepsl  MOHO- W
OMMOJIEKYJISPHBIX PEaKLUM.

4. Yto Ha3bIBAIOT MOPSAIKOM peakiuu? B kakux ciydasx OMMOJICKYISIpHAs peaKIus
ONUCHIBAETCS] YPABHEHHEM MEPBOro MOpsiaKa?

5. Uto Ha3bIBaeTcs MEPUOJOM MOJyNpeBpalieHus? B kakux ciaydasx OH 3aBHUCHUT OT
KOHIICHTPALlUH, a B KAKUX — HET?

6. B uem 3axmrouaercs npasmwio Baat-I'odpda? Bux n ananms ypaBHeHuss AppeHuyca.

7. UTo Takoe sHeprus akTUBaLUU?

8. O0mwmit MexaHu3M JeiCcTBYS KaTanm3aropa. Kak oH BimsieT Ha paBHOBecHe?

DJIeKTPOXUMHUSA

1. UYro HazwiBaeTcs YACIBbHOU Y SKBUBAJICHTHOM 3JIEKTPONPOBOIHOCTHIO? EAMHUIIBI
WX U3MEPEHUS.

2. Yto Ha3bIBaeTCA IMOABMKHOCTHIO MOHOB? IloyeMy MOHBI ¢ MajbIM PaanycOM
MEHEE MOABIDKHBI, YeM 0OJIbIIHe?

14. Yro takoe pasz0aBieHHE pacCTBOPOB M KaK OHO BIHAET Ha YICIbHYIO U
SKBHUBAJICHTHYIO 3JIEKTPOIPOBOAHOCTH CHIIBHBIX JIEKTPOJIUTOB?

15. Tlouemy c yBenMue€HHEM KOHIEHTPALMH SKBUBAJICHTHAS SJIEKTPONPOBOJAHOCTH
pacTBOPOB YMEHbIIAETCs?

16. KaxoBa cBsI3b M€Ky CKOPOCTBIO IBH)KEHHUSI HOHOB U €T0 MOABHXHOCTHIO?

17. TloueMy npu HEHTpaIU3alUU CHJILHOM KUCIIOTHI HIETOYbIO0 3JEKTPOIPOBOAHOCTh
yMeHbIIaeTcs?

18. Tloyemy mpu HEWTpaIH3alMU CIA00N KUCIIOTHI MIEIOYBI0 AJIEKTPOIPOBOTHOCTH
YBEJINYUBAETCS?

19. 3akon pasBemenuss OctBasbga. Kak 3aBHCHT KOHCTaHTa JUCCOIUAIIUU  OT
KOHIIEHTPAIIUHU CJIa00Tro AIEeKTponuTa’?

20. CtpoeHne JBOWHOTO  OJJCKTPHYECKOro  ciios. KakoBBI  MPUYHMHBI €O
BO3HUKHOBEHMSI?

21. Tlpumepbl OOpaTHMBIX AJIEMEHTOB. Peakiuu, NMpOTEKalolue Ha JIIEKTPOAax B
MPsIMOM U OOpPaTHOM HampaBJICHHH.

22. Uto Ha3BIBAIOT CTaHJAPTHBIM 3JIEKTPOTHBIM ToTeHIManoM? Uto mpuHATO 32
YPOBEHb OTCYETA MOTEHIIUATIOB?

23. DIIeKTPOJIBI epBOTo U BTOPOTo poja. [To KakuM ypaBHEHUSM PACCUUTHIBAIOT MX
MOTEHIUAbI?

24. Yto Takoe 3IIEKTPOJ CPABHEHUS M B YEM €T0 MPAKTHIECKOE 3HaYCHUE?

25. Kaxk moxno mytem usmepenus J/[C onpenenuts pH pactBopa?

Kosutonaable cucreMbl, NMoJyueHHe, ONTHYECKHE U MOJIEKYJSIPHO KUHETHYeCKHe
CBOJCTBA




OabhowiN
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10.
11.
12.
13.

14.
15.

16.
17.

18.

. OxapakTepusyiiTe KiIacCU(PHUKAUU TETEPOreHHBIX JUCHEPCHBIX CHUCTEM IO

Pa3JIMYHBIM IIPU3HAKAM.

. JlaiiTe onpeiesieHue KOJJIOUHON CUCTEME.

. Uro takoe nuodoOHbIie U TMOPUIBHBIE TUCTIEPCHBIE CUCTEMBI?

. O0BsicHUTE pa3nuurue CBOOOHO-AUCIIEPCHBIX M CBSA3HO-IUCIIEPCHBIX CUCTEM.

. OnuimuTe mosrydeHre KOJUIOMIHBIX CHCTEM METOJIOM KOoHAeHcanuu ((pusnaeckoi u

XUMUYECKOM ).

. IpuBeaure popmyny munemisl 30 Ag Cl monydenHoro no peakiuu AGNO3 4+

KCI = AgCl + KNOj3 (ipu u36biTke AGQNO3)

. Kakum 3apsgom 001a1at0T KOJUIOUMAHBIE YaCTULIbI?
. Kakue ontuueckue cBoicTBa XapakTepHbI JUIsl KOJUIOUHBIX CUCTEM?
. IlpuBenute ypaBHeHue Poanes pans  cBeropaccesHus (onanecueHuus).Kakoro

MPaKTUYECKOE 3HaYCHHE ITOT0 YpaBHEHUA?

.Kakue ontuueckue mpubopbl OCHOBaHBI Ha CBETOPACCESTHUH?

Uem (payopecuieHLIns OTINYAETCA OT ONaIeCHEHIIUN?

Kakne ocobennoctu umeer 3akoH JlamGepra-byrepa-bapa, omnuceiBarommii
norjoiieHne ceera (abcopOIuIo cBeTa) sl UICTUHHBIX M KOJUIOMJAHBIX PACTBOPOB.
[TpumeHnMa 1 MOJIEKYJISIPHO-KHHETHYECKast TEOPUS K KOJUIOWAHBIM cUCTeMaM?
OO0bscHure.

Uro Takoe 6poyHOBCKOE ABIKEeHUE, U y3us?

Onummure ocobeHHocTH 1UGY3MH B KOIJIOWAHBIX cHcTeMax. YTo Takoe
koabdunuent nudpdyzun?

[TpuBenute ypaBHeHUe DHHINTENHHA 11 KodpduimenTa nuddysun.

Uro Takoe ocMoTudeckoe naBienne? Kak oHO 3aBUCUT OT MAJIIPHOM U YaCTUYHON
koHnenTpauuu? I[Ipusenure ypasuenune Bant-I'odda.

Onummure 0COOEHHOCTH OCMOTHYECKOTO JaBJIICHUS  KOJUIOMAHBIX CHUCTEM B
CpaBHEHHH C paCTBOPAMHU HU3KOMOJIEKYISIPHBIX COCTUHECHU.

IHoBepxHocTHBIE siBJIeHUuA U ajacopoums. Kosouausie [IAB

10.

11.

12.

13

. Kakue siBieHus Ha3pIBarOT MOBEPXHOCTHBIMU U B UEM 3aKJIIOUYAIOTCS UX IPUUUHBI?
. Ilouemy st 1MO(POOHBIX KOJIOMAHBIX CUCTEM XapaKTepeH H30BITOK CBOOOIHOMN

HOBerHOCTHOﬁ OHEPIrvUu U KaKOBBI ITYTH €TI0 CHMKCHUSA?

. B ueM paznuuune ¢puznyeckoil 1 XUMHUYECKOH acopOoruu?
. Uto o3HavaeT aJiIcopOLIMOHHOE paBHOBecHE?
. KaxoBbI OCHOBHEBIE TOJIOKEHHSI TEOPUH MOHOMOJIEKYIISIPHOM a/icopOLnu- TEOpUH

Jlenrmropa?

. IlpuBenute ypaBHeHue JleHrmiopa M o0JacTH €ro NMPUMEHUMOCTH K H30TEpMeE

azcopOuuu.

. KakoBel mpuuuHbl ancopOuuu HOHOB Ha rpaHuile ¢a3 (TepMoAMHAMHYECKAs

TPAaKTOBKa a/ICOPOLIMU M YCTAHOBIICHHSI paBHOBECHST)?

. B yem 3axmovaercs npasmino @asinca- [leckoBa st u3bupartenbHOM agcopOuun?
. UTo Takoe MOBEPXHOCTHOE HATSHKEHHE KUAKOCTEH ,KaKOB €ro (PU3UYEeCKHl CMBICI

Y €IMHUIA U3MEPEHUS?

Kakue BemiecTBa Ha3bIBAIOTCS MOBEPXHOCTHO-aKTMBHBIMH? KakoBO cTpoeHue
Mouekys [TAB?

[IpuBenute ypaBHEeHHE M30TEpMBI ancopOiuu ['mbbca U mpoaHamU3UpyHTE €ro
NPUMEHEHUE K M30T€pMaM IOBEPXHOCTHOIO HATSKEHHS B BOJHBIX PacTBOpax
Pa3IMYHBIX BEILIECTB.

Uto Takoe MOBEPXHOCTHAS aKTUBHOCTh M KaK OHA MEHseTCs il pa3nuuHbix [TAB
no npasuiy Tpay6e?

. Onumure crpoenne Moisiekyn kosmouJHbelix [TAB (munemnspueix [HAB) u




14. Onwuumre knaccu(pUKaUIo U MPaKTUYECKOe MpUMeHeHne KoutonHbx [TAB.

COCTOSIHUE HX B pPacTBOpE.

JJIeKTPUYECKHE CBOMCTBA, YCTOMYNBOCTDh U KOATYJISIIUSA KOJJIOUIHBIX CHCTEM
1.

. Uro Taxkoe mumnemna? IlpuBegure cxemy crpoeHuss u popmyny mumnenibl. Kak

. UTo Takoe 3NIeKTPOKMHETUYECKUI MOTEHIIMA U KaK OH MEHsEeTCsS pU 100aBJIeHUU

. UTo Takoe arperaTUBHOS U KUHETUYECKas (CeTUMEHTAIIMOHHAs) YCTOWYMBOCTD?

. OT 4ero 3aBUCUT KUHETUYECKAsE YCTOMUUBOCTD TUCIIEPCHON CUCTEMBI?

. Kak MeHsercs arperatuBHasi YCTOWYMBOCTb KOJUIOMAHBIX PAcTBOPOB MpHU

. B ueM 3akmrouaercs CYHIHOCTb CI)I/I3I/I‘ICCKOI71 TCOPUU yCTOﬁ‘II/IBOCTH " KOoaryJsinuu-

. B uem coctont MexaHu3M KOaryssiiuy KOJIJIOUAHBIX CUCTEM 3JIEKTPOJIUTAMU?
. Kakue cymecTByroT npaBmiia Koaryssinuu 3o0iei snexrpoiauramu? Chopmynupyiite

10. Yro Takoe mopor koarymsinuu? Kak BIMsSeT BaJeHTHOCTh, aaCOPOIMOHHAsS

KakoBbl mpuyuHBI BO3HUKHOBEHHS JBOWHOrO syekrpudeckoro cios ([I2C) nHa
rpanune pazzaena ¢az? Onummure ctpoenue 3toro J9C.

3aBUCHUT 3HAK 3apdaa KOJIJIOUTHOM YaCTHIIBI OT QJICKTPOJINTA —CTa6I/IHI/I3aT0pa?

K KOJUIOMJTHOMY PacTBOPY 3JIEKTPOIUTOB?

I00aBJICHUH AIEKTPOIUTOB? UTO TaKOE N303JICKTPHYECKOE COCTOSTHIE?

teopuu JJIDO?

npaBmia 3HayHOCTH (paBuiio Lyneue-I"apan).

CIIOCOOHOCTD H paanyc noHa — KoaryJsaTopa Ha Imopor KO&FYJIHI_II/II/I?

8. OneHoYHbIE CpeICTBA I TEKYIIero KOHTPOJISl YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluu U

l'[pOMC)KyTO‘lHOﬁ aTTeCTAalluM 110 UTOraM OCBOCHUSA JUCHUIIJIHUHBI.

MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIOETEHIIUIA

OBIIASA XUMMUSA

44,03.05 «Ilemarorudyeckoe oopa3oBanue (¢ AByMs NpopuiasiMu

noaroroBkm). Ipopuan Xummus. buosorus»

Hean

(hopMUpOBaHHE NPEJICTAaBICHUH O CYIIHOCTH XUMHUYECKHX SIBJICHMIA;

AUCHMUIIJIMHBI CO3IaHNEC MPOYHBIX 3HaHUI (bYHHaMeHTaHBHBIX HOHHTHﬁ, 3aKOHOB XHMUHU,

XUMHUYECKUX CBOMCTB D3JE€MEHTOB M MX COEIMHEHUH; mNpuodpeTeHue
CIOCOOHOCTH MCHOJb30BATh MOJTYYEHHbIE 3HAHUS, YMEHUS M HABBIKM Kak
MPU U3YYEHUU MOCIEAYIOMNUX XUMHUYECKUX M CHELMAIbHBIX JUCLMILINH,
Tak M B cdepe MNpodecCHOHANBHOM JesITeNbHOCTH, Kacaroueics
MpenojaBaHusl XUMUU.

3agaun

I/I3yquI/Ie OCHOBHBIX pa3ZciioB COBpeMeHHOﬁ XUMHH, a UMCHHO!

(HAYUYUTD) -TIEPUOINYECKAsI CUCTEMA DJIEMEHTOB M CTPOEHHUE aTOMOB;

-XUMHUECKasi CBSI3b U MEXaHU3MBI €€ 00pa30BaHuUs;

-pacTBOpHI, 0011ast XapaKTepPUCTHKA, BUIbI KOHLIEHTPALIUH;

-pacTBOPBI AIEKTPOIUTOB, CUIIBHBIE U CIIA0bIE SJEKTPOIUTHI, PABHOBECHE B
pacTBOpax AJIEKTPOIUTOB, MIEKTPOIUTUYECKAS TUCCOLUALIMS BOABI;
-TUJPOIIU3 COJIEH;

-~OKUCIIUTCIIBHO-BOCCTAHOBUTCIILHBIC pCaKIH, YCJIOBHA UX IIPOTCKAHUA,
METOJIbl COCTaBJICHMS YPAaBHEHMI;

-KOMIIJICKCHBIE COCIMHCHU I,

-pacKpbITHE NPAKTHYECKUX aCIIEKTOB UCIIOJIb30BAHUS CUCTEMBI 3HAaHUN 11O




XHUMUH B JIEATEITLHOCTH Oyaynux 6aKasaBpoB B 00JaCTH MPETOJaBaHUs
XUMHHA.

B nporiecce ocBoeHus JAHHON NUCHIUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIONINE

O01eKyJIbTYPHbI€ KOMIIETEHIIUN

KOMIIETEHIIUN Texnonoruun | ®opm Crynenu ypoBHEW OCBOEHUS
(bOpMI/II;OBaH a KOMIETEHIINH
WHJ | ®OPMYJIMPOBKA i OUEHO
EKC YHOT'O
cpenc
TBa’

OK-3 | CriocobHOCTBIO Jlexmust U3 | IHoporoBrlii ypoBeHb
HCIIOJIb30BaTh Camocr. Kup 3HaeT: 0a30Bble €CTECTBEHHOHAYYHbIE
€CTeCTBEHHOHAY4HbI | paboTta TCk KATeropu U KOHIenuuu
e u marematuueckue | Jlaboparopn | 3au YMmeer: npUMEHATH
3HAHUS JUIst o- A3 eCTeCTBEHHOHAYYHbIE 3HAHUS B
OPUEHTUPOBAHUS B MPAKTUYECKHU yueOHOi 1 npodecCHOHATBHOM
COBPEMEHHOM e AesiTeJIbHOCTH
uH(OPMaLIMOHHOM 3aHATUA Baapeer:

IIPOCTPAHCTBE HaBbikaMu npuMeHeHUsI

€CTEeCTBEHHOHAYYHBIX 3HAHUH B
yueOHoi#i 1 npodeccHOHATbHOM
AeSITeJIbHOCTH

IloBbILICHHBIN YPOBEHD

3HaeT: npueMbI H METOAbI
N03HABATEJIbHOM JeSITeJIbHOCTH,
He00X0AuMBbIe KBAJIN(PUIUPOBAHHOMY
CHEeNHATUCTY

YMeeT: UCN0JIB30BaTh BeAylIHE
€CTeCTBEHHO HayYHble KOHIENIUH 1JIsl
ONTUMHU3ALMHU YIeOHO-
BOCIIUTATEJIbHOIO Npouecca

Baaneer: HaBbIKaMU HHTEPNIPETALNH
MOJIy4eHHBIX Pe3yJ1bTATOB B X0/e
NeJaroru4ecKoi 1esiTeIbHOCTH Ha
OCHOBe

EecTecTBeHHOHAYYHBIX KOHICIIIHI

8.1. ®opmbl padoThl cTyAeHTOB. DOpMbI pabOThI: KOHCYJIbTALMH, JJAOOPATOPHBIE
3aHSTHSI, PEITUHTOBBIE TECTUPOBAHMSI, CAMOCTOSITENIbHBIE PA0OThI, UHTEPAKTUBHBIC 3aAHATHUS.

8.2. Buapl KOHTpOJA: TeKymMi (Ha Ja0OpaTOPHBIX M CEMMHAPCKHUX 3aHATHAX),
IIPOMEXKYTOUHBIH (MOJlyJIbHOE TECTUPOBAHUE), UTOTOBBIN (3a4ET).

! TexHonorum dopmuposaHma: nekums, camoctosTeslbHaa paboTa, ceMnHap, nabopaTopHbie paboTsl,
NPaKTUYECKUE 3aHATUA, yyebHasa NpPaKTMKa NPON3BOACTBEHHAs NPAKTMKA, NPeasunaIoMHan NPaKTUKa,
BbinosiHeHne KP, BKP

2 Popma OLEHOUHOro cpencTBa: KOWIOKBIyM Kit; koHTpomsHas pabota K/p; cobecenopanne C6; TecTHpoBaHme
nceMeHHoe, kommbioTepHoe TCr, TCk; pedepar Ped; acce D; kypcosas padora KP; kypcooii npoekt KIT;
Hay4dHO-HcciieioBarensekas pabora HMP; otuerst no npakrukam OIT; sx3ameH DK3; rocy1apcTBEHHBIH 3K3aMeH
I'D; 3ammTa npaxkTrky 31; BEICTYIUICHHE Ha ceMuHape C; 3ammTa BEITyCKHON KBal(UKaMoHHON paboTh! 3BKp 1

I.p.




IIpoBepka KayecTBa yCBOCHHMS 3HAHHUW OCYILIECTBISETCS HE TOJIBKO B YCTHOM, HO U B
nucbMeHHOU ¢opme. [IpoBenenue pasHbix 1mMo Gopme u 1Mo 00bEMYy YCTHBIX M MUCHBMEHHBIX
paboT IUCUUIUIMHUPYET CTYJAEHTA, Na€T MPENnoJaBaTeI0 OCHOBAHUS /JIsl OOBEKTUBHOM OLEHKU
3HAaHUW KaXJOTO CTyJeHTa MpH BBIBEJACHWU CYMMapHOro Oaiia, MO3BOJISIET CTYACHTY
MPEJICTAaBUTh YPOBEHb COOCTBEHHBIX 3HAHUWH IO MPEAMETY, YBUACTh CBOM CHUJIIbHBIC U cllaOble
CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K K3aMEHY.

Buapl Tekyniero KOHTpoJis:

a) YCTHBIN ()pOHTAIBHBIN WU UHAWBUYaJIbHBINA OMPOC;

0) mrCbMEHHasi CaMOCTOATENbHAs paboTa;

B) 3aIllUTa BBITTOJIHEHHOM JJaO0OpaTOpHOM pabOTHI,

I') IPOBEPKA JOMAIIHETO 3aJaHMSL.

ITpoMexyTOUHBII KOHTPOJIb — TECTUPOBAHUE MO OTJECIBbHBIM pa3jieiaM JUCIUILUIUHEL.

PyOexxHbII KOHTPOJIb OCYHIECTBISIETCS IO 0Oojee WM MEHEE CaMOCTOSATEIbHBIM
pa3zenaM — y4eOHBIM MOJIYJSIM Kypca M MPOBOJUTCS MO OKOHYAHWM HW3YYEHHs Marepuaia
MOIyJsl B 3apaHee YCTAaHOBJIEHHOE BpeMs. PyOeHBIi KOHTPOJIb MPOBOAUTCS C IIEIBIO
oTpezieNieHUs] KauecTBa YCBOGHUS MaTepuana yueOHOro Moy, B 1ejoM. B Teuenue cemectpa
MIPOBOMTCS JIBA TAKUX KOHTPOJIBHBIX MEPOTIPHUATHS TI0 TpadUKy.

WTOroBelii KOHTPOJIb 3HAHHUM [0 IMCIUILUIMHE — 3a4€T B YCTHOM (opme.

HrtoroBas oneHka 3HAHUM CTYJIEHTA, OCYIIECTBIIAETCS MO HAKONMUTEIBbHOW CHUCTEME
CYMMHPOBAHHEM OaJlJIOB, MOJYYEHHBIX B MIPOLIECCE TEKYIIETO U PyOeKHOT0 KOHTPOJIS

:8.3. MeTonuka (popmMupoBanusi pe3yJibTHPYIOLIEH OLIEHKH.

dopMHUpOBaHUE OIEHKU MO TEKYIIeMy M HTOTOBOMY KOHTPOJIO YPOBHSI 3HAHUU IO
JUCLIUIUIMHE OCYLIECTBIIIETCS C MCIOJIb30BAaHUEM OaJUIbHO-PEUTUHIOBOM OLIEHKM pabOThl
CTyJEHTA.

1 —s1 pyOesKHAS aTTecTanms - MakcuManbHO S0 0aJljIoB; U3 HUX:

Ot 0 110 25 6awioB (P;) — arrecrannonHas (pyOeKHas) KOHTPOJIbHAsE paboTa;

Ot 0 510 25 6aywioB (T)— Tekymas padora CTy/IeHTa B TCYCHUE pyOeka

2 -51 py0eskHAas aTTecTanus — MakcCUMaibHO 50 6aJJIOB; U3 HUX:

Ot 0 510 25 6awioB (P;) — arrecranmonHas (pyOe)KHast) KOHTPOJIbHAs padoTa

Ot 0 110 25 6amioB (T,) — Tekyiias paboTa CTyICHTa B TeUEHHE pyOeKa

3auer (3) — makcumabHO 50 GaToB.

[To mpenmeraM, umeromuM (GOpMy KOHTPOJS 3a4eT, BOSMOXHO MPOCTABJICHUE OIEHKU
«3a4TE€HO» B COOTBETCTBUU C HAOPAHHON CyMMOi1 0alIoB B CEMeECTpeE.

Crynent, HaOpaBIIMi Ha PyOeXHbIX arTecTanusx or 36 mo 55 Gamios, 00s3aH claBaTh
3a4eT (B YCTHOW (opMe) KOMHCCHOHHO BO BpeMsi ceccHd. VToroBas OIEHKa BBIBOAUTCS
CIIETYIOIIUM 00pa3oM:

O=T,+T,+222

[To mpenmeram, umeronuM (HopMy KOHTPOJS 3a4eT, BOSMOXKHO IPOCTABJICHUE OIICHKH
«3aUTEHOY», €CIT KOJIMYECTBO HAOPAHHBIX OAJIOB MIPEBHIIIALT 55.

[lepecuer mnomydenHoit wuroroBoii (O) cymmbl OaaioB MO TPEAMETY B OIIEHKY
MIPOU3BOJIUTCS TIO TIKae (Tabmauia):

° «3aueT» - 56-100 0amIoB.

Crynentsl, HaOpaBmme 55 OanioB U MeHee MO AMCHUIUIMHAM, MPEAyCMaTpUBAIOLIUM
3a4€T MOJTYYaloT OIEHKY «HE 3a4TEHO0» COOTBETCTBEHHO.

B tom cnyuae, koria HaOpaHHBIE B ceMecTpe Oaibl He MO3BOJSIOT CTYIASHTY MOJTYYHUTh
3a4eT, OH MMEET MPABO C/IaBaTh 3a4€T B CECCHIO IO BeIoMOCTH Ne 2 Ge3 ydera TeKyIuX OalioB.

THUITOBBIE 3AJIAHUA OHEHOYHbBIX CPEJICTB.
3agaHus AJ151 CaMOCTOATEIbHOM PadoThlI.

Tewmbl, paznenbl, BHIHECEHHBbIE HAa CaMOCTOSITENIbHYIO MOJTOTOBKY, BOMNPOCHI K MPAaKTHUYECKUM U
71a00paTOPHBIM 3aHATHUSAM; TeMaTHKa pedepaTHON paboThI




Ponp u 3HaueHue XMMHM B COBpeMEHHOM oOmiecTBe. IIpocThle M CilOXHBIE BelIeCTBa.
Enununel koaudecTBa BEIECTBA: MOJIb, XUMHUECKUI SKBUBaJIEHT. OCHOBHBIE 3aKOHBI XUMHUH.
3aKOH SKBUBAJIEHTOB. PacyeT 3KBUBAJICHTHBIX MAcC JUIsl Pa3IM4HbIX KJIACCOB HEOPraHUYECKHUX
COCIMHEHUI. DJIEKTPOHHbIE aHaJOru. VI3MEHEHUs CBOWCTB XUMHUYECKHUX HJIEMEHTOB,
MEPUOIUYECKUE M3MEHEHMS BAXKHEUIIMX  XAPAKTEPUCTUK XHUMHYECKUX  DJIEMEHTOB:
3G (HEeKTHBHBIX PATUYCOB aTOMOB M HWOHOB, YHEPIHM HOHM3AIHMH, CPOJCTBA K DIIEKTPOHY,
3IEKTPOOTPULATENBHOCTA.  KHUCIOTHO-OCHOBHBIE UM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA AJIEeMEHTOB. PeakiinonHas criocOOHOCTh BEIECTB.

Bonpocwt ona camonposepku:

oks®

~

10.

11.
12.
13.
14.
15.

SBnsieTcs M SKBUBAJICHT 3JIEMEHTA IOCTOSHHOW BEJTMYMHON?

Kak paccuuTbiBalOTCS MOJISIpDHBIE Macchl 3KBUBAJIEHTOB JJIEMEHTOB, OKCHUJIOB, THAPOKCHIIOB,
KHUCJIOT U COJIen?

[IpuBecTu npuMepbl OJJHOOCHOBHBIX, BYXOCHOBHBIX U TPEXOCHOBHBIX KHCIIOT.

Kakue conu Ha3pIBarOTCsA CpeAHUMU, KUCIBIMU M OCHOBHBIMU? Kak oHu nosryyatotcs?

MoXeT 1 THIPOKCUA KajIusi 00pa30BhIBATh OCHOBHBIE COJIN?

Kakue cBoiicTBa aToMa XapakTepU3yIoT:

a. MOPSIIKOBBIN HOMEp 3JIEMEHTA B IEPUOANUECKON CUCTEME;

0. HOMep nepuoJa;

B. HOMEp TPYIIIbI?

OTBeT NOACHUTE IPUMEPAMHU.

UeMm 0O0BsICHsSETCA NMEPUOJUYECKOE H3MEHEHHE BaJEHTHOCTH JJIEMEHTOB C YBEIMUYEHUEM HX
MOPSAAKOBBIX HOMEPOB?

VY KakMX 3JIEMEHTOB CUJIbHEE BbIPa)KE€HbI HEMETANINYECKUE CBOWCTBA!

a) y cepbl UJIM TeJUIypa;

0) y KpeMHUS I CEephI?

Kakoil BUJI XUMUYECKOM CBSA3M Ha3bIBAETCSI KOBAJEHTHOW (TOJIAPHOM M HEMOJSIPHOW) U MOHHON?
Mexay aToMaMH KakKuX 3JIEMEHTOB OHH 00pa3yroTcs?

Kakue 351eKTpoHbl y4acTBYIOT B 00pa30BaHUM XUMHUYECKHX CBSI3€H?

Kakas cBsi3p Ha3bIBaeTCsl BOJOPOJAHOM?

Kak oOpa3syercst KOBaJ€HTHas CBsI3b 110 JIOHOPHO-AKIIEITOPHOMY MEXaHU3MYy?

Uro npencrasiser JOHOP U aKLUENnTop A 00pa30oBaHUsI XUMUYECKON CBSA3U?

UYro Takoe rubpuau3aiys arToMHbIX opouTaneii? Kakue tuns! rubpuanszanuu Bel 3Haete?

Hnousuodyanwvuwie 3a0anus no meme:

1

2

o~

Uemy paBHa MoJIIpHas Macca SKBHBAJIEHTa XpOMa B OKCUZAE XpoMa, coiepxaiiero 68,42%
xpoma? CocTaBbTe IMITHPHUYECKYIO popmyity aToro okcuna. (Oteet: 17,33 r/moinb; CraOs)/
['uapokcun amoMuHusT Maccou 7,8 T. mpopearupoBayl C a30THOM KHUCIOTOM maccoil 6,3 T.
Omnpeznenute MOJNSPHYIO MacCy SKBHUBAJIEHTa TMIPOKCHAA ATOMUHMS B ITOH peakiuu |
cocraBbTe ee ypaBHeHue. (OTBeT: 78 r/Moib)

MoxeTr U XJIOpOBOJOPOAHAs KUCI0Ta 00pa30BhIBaTh KUCIIBIE COJIM MPH B3aUMOJIEHCTBUHU ¢
OCHOBaHUSIMU?

DHEPreTN4ecKoe COCTOSTHUE BHEIIHETO MIEKTPOHA aTOMa OIIUCBIBAETCS

Jaiite xapakTepucTuky ayeMeHTa Ne26: MoJjoKe€HUE B MEPUOJUYECKON CHUCTEME, CTPOEHHUE
3JIEKTPOHHON 00OJIOYKH aTOMa.

DOneMeHT 00pa3yeT OKCUA M TUAPOKCH] amM(pOTEpHOro XapakTepa, B KOTOPBIX MPOSBISAET
MOCTOSIHHYIO BaJICHTHOCTh paBHYIO IBYM. PacronoxkeH oH B IV mepuosae mepuoanyueckont
cucteMbl. HazoBuTe 3TOT 271€MEHT.

Kakue Bubl XUMHUECKON CBSI3U B CIEAYIOIIUX MOJIEKYyaxX:

a. a30Ta;

0. aMMHaKa;

B. propuma Kanms;

I. XJIOpU/1a aMMOHHUSI?




10
11

Hcxons U3 31eKTpOHHOTO CTPOCHHSI aTOMa cepbl, 00BbsICHUTE 00pa3oBaHUE MOJIEKYJIbl OKCHUA
cepsl (1V). OxapakrepusyiiTe BHIbl XHMHYECKOI CBSI3U B HEHl.

Kakoe cTpoeHre UMEIOT MOJIEKYJIbI BOJIbI, aMMHaKa U okcuaa yriepoaa (1V)?

Kakue Bubl XUMHUYECKON CBSI3U B MOJIEKYJIE XJIOPHIAa TETpaaMMHUHAIIMHKA?

Kakue cBs3M HaspBaloTcs curmMa U mu cBs3siMu? OObscHUTE HAa TpuMepe oO0pa3oBaHUs
MOJICKYJI a30Ta, METaHa U 3TEHA.

2.

CriocoObl  BbIpaXEHHUSI KOJMYECTBEHHOI'O COCTaBa pacTBOPOB. B3anMHble mnepecueTs
KOHIICHTpAIlUU PacTBOPOB

Bonpocwt ona camonposepku:

1.

arwn

Sk

8.
9.

JlaiiTe onpenesieHUs MaCCOBOM 101U, MOJISIPHOM KOHIEHTPALMK U MOJISPHOM KOHUEHTPALIMHU
DKBUBAJICHTA.

KakoBa cBs13b MEX 1y MOJIIPHOM KOHIIEHTPALUU U MOJISPHOW KOHIEHTPALIMKU YKBUBAJICHTA?
Kakoii mporiecc Ha3pIBaeTCs MEKTPOIUTUIECKON AUccouanuein?

Kakwue anextponutsl oTHOCATCS K criibHBIM? [lepeuncnure ux.

Uro Ha3bIBaCTCS CTCIICHBIO AUCCOLMAIMU W KOHCTAHTOH auccomuanumu? B uyem cocrout
CXOJICTBO M Pa3jMyue 3TUX BEIUYUH?

Cwmenienne xumuueckoro pasHoBecus (nmpuHuun Jle-lllarense) Ha mnpumepe yrojabHOU
KHCJIOTHI.

Uto Ha3bIBalOT BOJAOPOAHBIM W THAPOKCUIBHBIM mokazareneM? KakoBbl MX 3Ha4YeHHUS B
HEUTpaAJIbHOM, KUCIION U IIEJIOYHOU cpenax?

Kaxkue snexrponutsl HazbiBatoTcst amporepHbiMu? Kak mpoucxoauT ux guccouuaus?

Kaxkas peakuus HazpiBaeTcs ruaponn3om? Kakue coiau noaBeprarorcs ruapoausy?

10. Kakue conu moaBepraroTcsi HEOOpaTUMOMY TUIPOITH3Y?
3aoauu 0na camocmoamenbHoO20 peuleHus:

1.

B 100 cm® Bomer pacrBopmim 0,82r oprodocdara HaTpus. Berauciure mMaccoByrO JOIIO,
MOJIIPHYIO KOHIIEHTPAIIMIO U MOJISIPHYIO KOHILIEHTPALIMIO SKBUBAJICHTA [TOJIy4€HHOTO pacTBOpa
(rumotHOCTH pactBopa 1,02 r/cm?) (OtBert: 0,81%; 0,05Momb/mm?; 0,15 Mone/mm?).

Kakoii 06beM pacTtBopa opTohoCPOpHO KHCIOTHI C MaccoBoil monei 35% U MIOTHOCTHIO
1,22 r/cm® morpebyercst AJisi MPUTOTOBICHUS S5 IM® pacTBOpa ¢ MOJIIPHOW KOHIICHTpaIuen
skBuBanienTa 0,15 moas/mm3?

CocTaBpTe ypaBHEHHS AMCCOLMALIMM CIENYIOIIMX BemnlecTB: HUTpaTa >kenes3a (lll), nutpura
THJIPOKCOATIOMUHNSA, auruapodocdara xampiuss, rugpokcuaa xpoma (I). B kakom
HaIpaBJIEHUU CMECTUTHCSI paBHOBECHE NpPHU J100aBJIEHUMU THAPOKCHIA HATpPHUsl K pacTBOpY
ruapokcuaa xpoma (111)?

CreneHb OMCCOLMANIMM B PACTBOPE YKCYCHOW KHUCIOTHI C MOJIIPHOM KOHIIEHTpaIuen
skBuBasiieHTa 0,1 monw/nm?® paBHa 1,3 %. Beruucnure koHcTanTy kuciaotHocTH. (OTBet 1.69 *
107)

Beruucnure pH pactBopoB ¢ MomspHoi koHueHtpamueid 0,01 moins/ > CJIEIYIOIINX
BELIECTB:

a. XJIOPOBOZOPOJHOU KHCIIOTHI;

0. TUIPOKCHIA KaJIHS;

B. YKCYCHOM KHMCIIOTBI;

r. rugpokcuaa ammonus (Ko =1,8 ¢ 10'5)

(OtBert: 2; 12; 3,37; 10,63.)

Berurcnute pacTBOpUMOCTH XJIopuia cepedpa B unctoi Boje u B 0,01 M pacteope HCI.
(OtBet: 1,33 » 10™° mous/ am?); 1,78 10'10) MOJIB/ IM°.

CocTaBbTe MOJEKYJSpHbIE U MOHHBIE ypaBHEHUS THUIPOJIM3a CIEAYIOIUX cojel: cynbduaa
KaJusl, alieTaTta aMMOHUS; Cyib(ara Meu, KapOoHaTa aIIOMUHUS.

B kakom HampaBieHMM CMECTUTE paBHOBecue Tuaponu3a cyibdarta sxenesa (1) npu
no0aBIeHUH

a. XJIOPOBOJAOPOJHON KHCIIOTHI;




0. TUAPOKCHIA HATPHSI.

9. Kakas u3 comneii: Hutpar cBunna (lI) wmm mutpar cBunna (IV) Oymer umMeTh B BOAHOM
pacTBOpE MPHU OJIMHAKOBBIX YCIOBHIX OOJBIIYIO CTENEHb TUApoIn3a?

10.Tlpu cnuBaHuu BOJHBIX pacTBopoB xjopuaa xpoma (llI) m xapbonara HaTpus oOpaszyercs
ocanok ruapokcuaa xpoma (Ill). CoctaBpTe HOHHBIC U MOJIEKYJSPHBIE YPAaBHEHUS PEAKIHU
ero o0pa3oBaHMs.

BoOoo~NoR~wWNE

12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.

0.

BOITPOCHI K PYBEXKHOM KOHTPOJIbHON PABOTE

Oxkcunel. Knnaccudukanuys 1 HOMEHKIIATypa OKCHIOB

XHUMHUYECKUE CBOMCTBA KMCIIOTHBIX OKCHUJIOB

XUMHUYECKUE CBOMCTBA OCHOBHBIX OKCUI0B

XuMuyeckue cBorcTBa aM(OTEPHBIX OKCHJIOB

Kucnotsl. Knaccudukanus 1 HOMEHKIaTypa KHCIOT

XHUMHYECKUE CBOMCTBA KUCIIOT

OcnoBanus. Knaccudukanust ocHOBaHUH

XUMHYECKUE CBOMCTBA OCHOBaHUH

AmboTepHbIC THIPOKCUIBI , X XMMUYECKHE CBOUCTRA|

Counn. Kitaccuduxkanus u HOMEHKIJIaTypa coJieit

XUMHUYECKUE CBOKCTBA COJIEH

Kucibie 1 ocHOBHBIE COMIU

3akoH coxpaHeHus: Maccbl. OCHOBHOE COZIEP>KaHUE aTOMHO-MOJIEKYJISIPHOTO yUEHUS
[IpocToe BemecTBO 1 XMMUYECKUH JIEMEHT

3aK0H OCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHUM

Momnsipuast macca. KosnnuecTBo BeniecTsa

3akoH 00bEMHBIX OTHOILIEHUHN. 3akoH ABorajpo. HopmanbeHeie ycioBus
VYHuBepcanbHbld  Ta30BbId  3akoH. 3akoHbl ['eii-Jlroccaka,  boitns-Mapuortra,
MenaeneeBa-Knanelipona

[TonsiTue sxBuBaneHTa. akTOp HIKBUBAJIEHTHOCTU. 3aKOH YKBUBAJICHTOB

Crtpoenue aToma

DHEpPreTUYeCKOe COCTOSTHUE IEKTPOHA B aTOME

KBaHTOBBIC UnCIIa

[Mpunuun [laynu. DnekTpoHHass CTPyKTypa aTOMOB M IEpUOAMYECKass CUCTEeMa
AJIEMEHTOB

N3oTomnsl

KoBanenTtHas cBA3b. MeTO BAJICHTHBIX CBA3EH

Henonsipras v nonsipHasi KOBaJ€HTHAs CBSI3b

Cnoco6b1 00pa3oBaHUsT KOBAJIEHTHOM CBS3H

Metoa MoneKyIspHBIX opOuTanei

Nonnas cBs3b

Bonoponnas cBsa3b

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIIECCHl. METO/ 3JIeKTpOHHOTO Oananca. Meton
MOJypEAKLIUI

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

Karoanblie nponeccsl npu 3IeKTpoIu3e

AHOJHBIE TPOIECCHI TP AIEKTPOITU3E

Meramnbl. @u3nuecKkre 1 XUMUYECKHE CBOMCTBA METAILJIOB

l"anorensl. dU3nyYeCKMEe U XMMUYECKUE CBOMCTBA rajoreHoOB. ['alOreHoBOIOPOAHBIE U
KUCJIOPOACOAEPKALINE KUCIOTHI

INPUMEPHBIE TECTOBBIE 3AJAHUSA




YKaxuTe peakiiii, KOTOPbIC MOTYT OBITh MPAKTHYECKH OCYIIECTBUMBI.
NaCl + Ba(NOs3), =

CuSO4 + NaOH =

KNO3 + NaOH =

CaCl,+ Cr(OH); =

Onpez[eJmTe, KaKHue p€aKIMHu OTHOCATCA K pEaKIIUsAM HOHHOI'O O6M6Ha.
2A1(OH); = A1,03+ 3H,0

Fe + CuSO4 = Cu + FeSO,

2AgNO;3; = 2Ag + 2NO; + O,

BaCl, + K,CO3; = BaCOs3 + 2KC1

Onpe,I[eJII/ITe, KaKne peaKiMn HEBO3MOXKHO OCYIICCTBUTE.
2KNO;3; + CuSO,4 = Cu(NO3), + K,SO,4

HC1 + NaOH = NaCl + H,0

Na,S + ZnCl, = ZnS + 2NaCl

Ca(NO;J,)z + Na,CO3; = CaCO3 + 2NaNO;

Kaxwue u3 conent IMOABECPTar0TCA T'MAPOJIN3Y:
KC1

BaSO,

Na,COs3

CaClz.

Kakue u3 coneit He moaABEpPratoTCcs TUAPOIHU3Y?

NazPO4

LiCl

PactBopbI KakuX coseil UMEIOT HEUTpaAIbHYIO peakiuio cpenbl (pH = 7)?
Na,S

FeC|2

CuS0O,

Kl

C HanbobIe CKOPOCTHIO MPU KOMHATHON TeMIIEpaType MPOTEKAET PEeaKIlus B3auMOICHCTBUS:
yriiepojia ¢ KUCIOPOIOM;

JKese3a ¢ paCTBOPOM YKCYCHOM KUCIOTBI;

JKese3a ¢ CONISTHON KHCIOTOM;

PacTBOPOB FUAPOKCHUIA HATPUS U CEPHOM KUCIIOTHI.

C 60J'II>I.H€I71 CKOPOCTBIO UJCT B3aHMOﬂeﬁCTBHe COJISHOM KHUCJIOTEI C:
Cu

Fe

Mg

Zn.

B kakoii cxeme MOXKHO OCYHICCTBUTD MPEBPALICHUA C IOMOIIBIO BOJBI 1 a30THOM KUCIIOTHI?
Kzo — KOH — KNOg;

CuCl, —» Cu(OH); — Cu(NOs),;

ZnSO4 — Zn(OH); — NayZnO0y;

CaS0O4 —» Ca(OH)z —> C&(NOg)z;



Coub coctaBa Fe(OH),NO, umeer Ha3BaHwue:
TUAPOHUTPUT JKEIIe3a;

THIPOKCOHHMTPAT JKEIE3a,
JMTHIPOKCOHUTPAT JKENe3a;
JMTHIPOKCOHUTPHUT JKEIIE3a.

45, B xakoMm pAay XUMHUYCCKUE DJIEMEHTEI PACIIOJIOKCHBI B IMOPAAKE BO3paCTaHUA UX aTOMHOI'O
panuyca

Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

C yBenmuyeHHEM 3apsijia sApa OKHCIUTEIbHBIC CBOWCTBA AaTOMOB XHMHYECKHUX D3JIEMEHTOB
TPETHETrO MeproIa

YCHIINBAIOTCS

oca0eBaroT

HE U3MEHAIOTCS

HU3MEHSIOTCS IEPUOTUNICCKI

XuMHU4YecKasi CBS3b B OPOMHUJIC KU
KOBAJICHTHAsI HETOJIsIpHas,
KOBaJICHTHAS IOJIspHAs,
MeTaJUIMYecKasi,

HOHHAas

49. Crenenn OKHCJICHHUS, PABHYIO +3, KEJIC30 UMECT B COCANHCHUMN .
FE(NOg)z,

FeCl,,

Fe2(S04)s,

K>FeO,.

60. HaumeHbpIINM 3HAUEHUEM OHCPIUr HOHU3AIIUNU aTOMaA CPCIU ITPUBCACHHBIX 3JICMCHTOB
00JaaeT 3JEMEHT C MOPSIKOBBIM HOMEPOM:

26;

56;

30;

82.

[Mpu snextponuse Boauoro pacteopa KCIl Ha karone BeigenseTcs:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOPOJ.

JKecTkocTh BOJIBI OTIpEAESIETCS] IPUCYTCTBUEM HOHOB:
Kajus,

KaJTbITHs,

HaTpus,

aMMOHMS.



B ManuHOBBIN LIBET OKPALIUBAIOT IIAMSI HOHBL:
me3us,

KaJms,

HaTpusl,

JINTHS.

B rugpokcokomIiekcax JIMTraHoM sIBISETCS:
BOJIA,

OH,

CO,

CN.

[Tpr HOPMANTBHBIX YCIOBHSIX 8 T KUCIOPOJa 3aHUMAIOT 00BEM:
11,

22,4 1,

11,2 1,

5,6 1,

B 15 mu Boawl pactBopmiu 5 1 comnu. [lomyunnu pacTBop ¢ MaccoBO# 10JI€H:
25 %,
20 %,
30 %,
15 %.

ITPUMEPHBIE BUWIETBI K 3AYETY

BUWJIET Ne 1
1. Oxcuapl. Knaccudukanms 1 HOMEHKIATYpa OKCHIOB. .
2. OCHOBHbIE IOHATHUS U ONpPENIEICHUS XUMUUECKON TEPMOINHAMUKH.

3. Hammcare ypaBHEHUWS peakiuii THUAPOJIM3a B COKpPAIIEHHOM HOHHOM BHIE W
yKa3ath, Kak B pe3yJbTaTe THIPOJH3a H3MCHWIACh peakius cpeabl pH B
pactBopax cienyromux coseii:  KyC0z, NaClO, CuCl,, FeCls, NaHS, NazAsQ, ,
KH,P04, NaHSO3.

4. Ckoabpko MIIDTHIIUTPOB 96 Y%-Horo (1o Macce) pactBopa HaSO4 (p=1,84 1/Mi1) Hy)HO
B3ATh 1715 purotosienus 1 1 0,25 H. pacTBopa?

BUJIET Ne 2

1. Xumnyeckue CBOMCTBA KMCIOTHBIX OKCHIIOB.

3akoH ['ecca. Pacuet sHTaNbNMI peakiuil.

3. Hammcarpk ypaBHEHUS peaKIUil THAPOJIN3a B COKPAIIEHHOM HOHHOM BHJIE M YKa3aTh, KaK B
pe3ynbTaTe TUAPOIU3a U3MEHWIACh peakius cpeabl pH B pacTBopax clieqyronux comiei:
HUTpaT HaTpws, ¢ocdaT HATPUS, CyTb(PHUI Kaaus, HUTPAT ATIOMUHUS, HATPUT HATPHS,
¢ropun pryru(ll), aurpar xenesza (1), anerar kanpuus

4. Jlo xakoro o0bema cieayet pa3zdaButh Bojoit 2,4 1 1,6 H pactBop HC1 s momydenus
0,25 H. pacTBOpa?

N

BUWJIET Ne 3



3.

4.

1. Xummnueckue cBoiicTBa aM(pOTEPHBIX OKCHIOB.

3aBHCUMOCTH CKOPOCTH PEAKIMH OT KOHIICHTPAIIUU PEarupyroInuX BEeIIeCTB.

3. Hammcare ypaBHEHHS peakiuil TUAPOIU3a B COKPALICHHOM HOHHOM BHJE M yKa3aTb,
KaK B pe3yJIbTaTe TUAPOIN3a U3MEHHUIIACh PeaKius cpebl pH B pacTBOpax ClieAyronmx
COJICW: HUTpAT HATpUs, HUTPAT MEIH, CyIb(UT Kaimus, KapOOHAT aMMOHWUS, areraT
KaJIvsl, XJIOPUJT aMMOHHUSI, KapOOHAT HATPHSI, HATPUT aMMOHUS

4. Yemy paBHa mporeHTHas (o macce) konmnentpamus H,S04 B ee 10 H. pacTtBOpe (p =
1,29) ?

N

9. YueOHO-MeTOAHYECKOE M MH(POPMALIMOHHOE 00ecneyeHne TUCHMIIUHBI (MOIYJIs1)

a) OCHOBHasI TUTepaTypa:

1. Jlymeiiko, T.I'. Beenenue B ob0myto xumuto : yuebuuk / T.I'. Jlymeiiko ; FOxHBIHA
dbenepanbHBI YHUBEPCUTET, XUMHUUYeckuil (akynbrer. — PocroB-Ha-Jlony : HOxHbIN
denepanbubiii yauBepcutet, 2010. — 232 c¢. — Pexxum gocrtyna: o nomamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=241121

2. OOmas u HeopraHuueckas Xumus : yueOHoe mocodue / B.B. [lenncos, B.M. Tananos,
N.A. Jlenucosa, T.1. [dpooBozoBa ; moxa pea. B.B. [enmcoa, B.M. TamanoBa. —
PocroB-na-Jlony : ®enukc, 2013. — 576 c. : wi., cxeM., Tada. — (Beiciiee o6pa3oBanue).
— Pexum JIOCTYyTIA: o MHOIIHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=271598

3. Mudraxosa, H.III. O6mas u Heopranuueckas xumus : ydeOHoe mocodbume / H.III.
Mudtaxosa, T.I1. Ilerposa ; mox pea. A.M. Kysnenosa ; MunuctepcTBo 00pa3oBaHus U
Hayku Poccun, Kazanckuil HalMOHandbHBIA HCCIIEIOBATEIBCKUNA TEXHOJIOTHYECKHIMA
yHuBepcuteT. — Kaszanp : Ka3zaHCKMI Hay4HO-HMCCIIENOBATEIBCKANA TEXHOJIOTMYECKHUU
yauBepcuter (KHUTY), 2017. — 408 c. : tabm., cxem., wi. — PexxuMm nocryma: 1mo
noxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=560885

4. Cemenos U. H., Xumus: YueOnuk nmns By3os / CemenoB U. H., I[lepdunosa U. JI. - CII6.

: XUMU3AT, 2017. - 656 c. - ISBN 978-5-9388 291-5 - Tekcr : anexTponHsIii // DBC
"KoHcynpTaHT cTyneHTa" [caliT]. - URL
https://www.studentlibrary.ru/book/ ISBN978593882915 html

5. I'muaka, H. JI. OOmas xumus B 2 4. Yacte | : ydyeOHMK AJid aKageMHYECKOTO
OakanmaBpuata / H. JI. I'munka ; mox pemakumeii B. A. IlonkoBa, A. B. babkosa. — 19-¢
u31., nepepad. u gon. — Mocksa : M3aarensctBo HOpaiit, 2016. — 364 c. — (bakanasp.
Axanemuuecknii kypc). — ISBN 978-5-9916-7398-3. — Texkcr : anekrponnsiii // IbC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/392314

6. @.A. AraeBa JlabopaTopHBIil MpaKTHKYM IO XUMHUH.- Brnanukaskas, 2013

JlonoJIHUTeIbHAS JIUTepaTypa:

CunopoB B.1., O6mas xumus : YueOnuk / Cunopos B.U., ITnatonosa E.E., Hukudoposa
T.II. - M. : UsnarensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-886-9 - Tekcr :
anektponusit  / OBC  "Koncyaprant  crymentra" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785930938869.htm

Jlunun P.A., CnpaBouyHuk no oOmeil u Heopranudeckoil xumuu / Jlugun P. A. - 2-e u3n.,
uctp. u joi. - M. : KonocC, 2013. - ISBN 978-5-9532-0465-1 - Tekcr : anekrponHsIi // ObC
"KoHCynbpTaHT cTyaeHTa" : [calT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785953204651 html

Boctpuxosa H.M., Xumus : yue6. nocodbue / BoctpukoBa H. M. - Kpacnosipck : COVY, 2016.
- 136 c. - ISBN 978-5-7638-3510-6 - Tekct : anekrponnstii / OBC "KoncynbranT cTyaeHTa"
: [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html

Cracp, H. ®. CnpaBouynuk mo oOmield ¥ HeOpraHW4YeCKOW XUMHH : ydeOHOe mocoOue s
npukiagHoro 6akanaBpuara / H. @. Crace. — 4-e u3zn. — Mocksa : UznatenscTBo IOpaiir,



http://biblioclub.ru/index.php?page=book&id=241121
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=560885
https://www.studentlibrary.ru/book/ISBN978593882915.html
https://urait.ru/bcode/392314
https://www.studentlibrary.ru/book/ISBN9785930938869.htm
https://www.studentlibrary.ru/book/ISBN9785953204651.html
https://www.studentlibrary.ru/book/ISBN9785763835106.html

2016. — 92 c¢. — (YuuBepcutersl Poccun). — ISBN 978-5-9916-6523-0. — TekcT :
anekrponnsiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/389205
B) NporpamMMHoe odecniedenne u UurepHer-pecypcsl

Ob6ecrieueH

JOCTYIl K

COBPEMEHHBIM

HpO(beCCI/IOHaJ'H:HBIM bazaMm JaHHBbIX,

UH(OPMALIMOHHBIM CIIPABOYHBIM M MIOMCKOBBIM cucteMam (6ubaunorexa COI'Y):

1. DnextponHas 6ubaMoTEeKa quccepranuu u aBropedeparos PI'b (DB/I PI'B) (https://dvs.rsl.ru).

2. OBC «YuuBepcurerckas oudanoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snextponnas 6ubnmmoteka eLibrary.ru» (http://elibrary.ru.)

4. VYuusepcampbHas ©0a3 manneix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITapons: Khetagurov

5. OBC «KoucyabranT cryaenTay. http://www.studentlibrary.ru

6. OBC «Opaiit» - oOpa3oBarenbHas cpea, BKIIOYAONIAs BUPTYalIbHbINA YNTAIbHBIN 3211
y4eOHHUKOB U y4eOHBIX IMOCOOMI OT aBTOPOB M3 BEAYLIMX BY30B POCCHH 110 BCeM HAIPABICHUSAM

u cnenransaocTsM (Www.biblio-online.ru)

7. Uadopmarmonno-mpaBoBoii moprain «I"apant» (http://www.garant.ru/ ).
8. CripaBounast mpaBoBas cuctema Koncynprant [Tmoc (http://www.consultant.ru/ ).

CocTaB JHIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHAEMOr0 NPOrPAMMHOI0
obecrieyeHHusl, B TOM YHCJIe 0T€YeCTBEHHOT0 MPON3BO/ICTBA

Ne i/ HaumenoBanue Ne norosopa (JmueHn3us)
1 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTUBUpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. | mporpammHuoe obecrieuenue | 14.03.2019 r, npoanena mo 2021 r.
KasperksyTotalSecurity
[Tporpamma anis O9BM «bank | Pazpabotka cory CBuIeTENBCTBO 0
4 | BOTIPOCOB JUIST KOHTPOIIS rOCy/IapCTBEHHON PETUCTPALlUA TMPOTPAMMBI IS
" | 3HAHUW» OBM Ne2015611829 ot 06.02.2015 r. (beccpouno)
CiscoWebex- Cucrema | OOO AiictekmoroBop Ne J183-2020 ot 10.08.2020-
5. | mpoBenenns BeGHHAPOB. 10.08.2021 r.
Cuctema moucka TeKCToBbIX | Ne795 ot 26.12.2020  (nelictBuUTeneH 70
6. | 3aMMCTBOBaHHH 30.12.20211) ¢ 3AO «Antu-Ilnaruar»
«Antumnnaruar.BY3»
[Mporpammuoe obGecnedenne | CBOOOAHOE MporpaMmmMHoOe odeciederne(6eccpouHo)
TUIS pEeIaKTHPOBAHUS
7. | xummaecknx dopmyn  Isis
Draw
Cucrema tectupoBanus | Noe468 or  03.12.2013 NIl  Cynrarynun
8. | Sunrav WEB Class P.T.(6eccpouHo)
OnexkTpoHHas Oubimoreka https://dvs.rsl.ru
1. JICCepTalliu U aBTOpedepaToB Tpebyercs peructpanus B 6u0anoTeKe

PI'B(DB]] PI'B)

cory



https://urait.ru/bcode/389205
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.garant.ru/
http://www.consultant.ru/
https://dvs.rsl.ru/

OBbC"YuuBepcurerckas Oubamoreka | https://biblioclub.ru

2 ONLINE" TpeOyercss peructpamuss B OuOmHOTEKE
cory
9BC «Hay4nas anektponHast | http://elibrary.ru.
3 oubmuoreka eLibrary.ru» TpeOyercss peructpanuss B OHOIHOTEKE
cory

VuuBepcanbHass 06a3 manneix East | https://dlib.eastview.com
4, View

Jlorun: Khetagurov; ITapons: Khetagurov

ObC  «Koncynmprant  ctyaeHrtay | http://www.studentlibrary.ru
CryneHueckas anektpoHHas | TpeOyercsi perucrpanus B OHOIHOTEKE
Ooubmuoreka mo wmeaunuHckomy u | COI'Y
(dbapmareBTHUeCKOMY 0O0pa30BaHHUIO,
a TaKXKe MO €CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.

OBbC «lOpaiit» - oOpaszoBarenbHas | Www.biblio-online.ru
cpela, BKIOYAIOIAs BUPTyaibHbIi | TpeOyeTcs perucrpanus B OuOIMOTEKE
yuTaneHbIi  3an  yueOnukoB u | COI'Y
6. | Y4eOHBIX MOCOOMH OT aBTOPOB W3
Benymmx By30B Poccum mo Bcem
HAIpPaBJICHUSAM U CIIEHUATBHOCTAM

PexoMenpauuu mno ucnosb3oBaHui0 MHTepHeT-pecypcoB M APYIrHMX 3JIEKTPOHHBIX
MH(POPMAIUOHHBIX HCTOYHUKOB

1. http://www.chemistry.memaster.ca/faculty/bader/aim

2. http://antoine.fsu.umd.edu/chem/senese/101/links.html

3. www.fepo.ru
4, www.slovari.ua

r) MeToAMYecKHe YKa3aHus, pa3padoTaHHble cocTaBuTenssMu PaGoueil nporpaMmabl.
@.A. Araea JlaGopaTopHbIil IpakTUKYM 1O XUMUK- Brnanukaskas, 2013

10. MaTepuajibHO-TeXHMYeCKoe o0ecnevyeHne JUCHMIIIMHBI (MO1YJ151)

VYdeOHbIe ayAUTOPUH /IS TIPOBENICHHS 3aHATHN JEKIIMOHHOTO THITa, CEMHHAPCKOTO THIIA,
KypCOBOT'O MPOEKTUPOBAHMs (BBINOIHEHUSI KYPCOBBIX paloT), TPYNIOBBIX M MHAWBUIYAIBHBIX
KOHCYJIbTAIlMH, TEKYILEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTallMM, a TAKKe CAMOCTOSTEIbHON
paboThl OOyYarOIIMXCS: TMPENOAABATEeIbCKUI CTOMN;, CTYJ, CTOJBl OOYyYarouuxcsi; CTYJbS;
Kagezapa; KiaccHast J0CKa.

Oo6opynoBanue: MuTepaktuBHas qocka Smart Board — 1 wr; Pa6ouast crannus RU Ergo
Home 123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wT. ¢ mOporpamMHbIM
oOecrieyeHneM, BBIXOJIOM B ceTb MHTEpHET M JOCTYNOM B 3JEKTPOHHYIO 00pa3oBaTEIbHYIO
cpeny COI'Y. IIpoekunoHHoe MyIbTHUMEIHIHOE 000pya0oBaHUE (MYJIbTUMEIUIHBIN MPOEKTOP
Optoma Dx 327 c¢ mnoronmouyHsiM KperuieHHeM-kpoHmredH Kromax PROJETOR-10 s
npoekTopoB 3 cT. HakioH; Dkpan DINON Manual 180x180 MW- 1 mit.

[Mporpammuoe obecneyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free (CBoboanoe I10); Cucrema tectupoBanus Sunrav WEB Class
(Beccpounoe I10); [IporpaMmmHoe obecriedeHne Ui peIaKTHPOBAaHU XUMHYECKHX (opmy ISiS
Draw (beccpounoe I10); Koncynbrant mmtoc; Cucrema moucka TEKCTOBBIX 3aMMCTBOBAHHMA


https://biblioclub.ru/
http://elibrary.ru/
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
http://www.chemistry.memaster.ca/faculty/bader/aim
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«Antunnaruar.BY3»; IIporpamma myist OBM «bank BonpocoB sl KOHTPOJs 3HaHUW»; ["apaHT;
Cisco Webex; 1eMOHCTpaIlimoOHHBIE U Y9€OHO-HATJIAIHBIE TTOCOOUS (BUICOTPE3CHTAITH).

Jlaboparopuss OOmiein W HEOPraHWMYECKONM XHMHH I [POBEICHUS  3aHITHIA
CEMHUHApPCKOT0 THIA, JIAOOPATOPHBIX 3aHATHUN, KYPCOBOIO MPOCKTUPOBAHUS (BBIIOJHEHUS
KYpPCOBBIX paboT), TPYNIOBBIX U WHIAMBHIYaJTbHBIX KOHCYJBTALUH, @ TAKXKE CAMOCTOSTEIHHON
paboThl O0yUarOLUXCs: MPEenoJaBaTeNIbCKUl CTOJ, CTYJ, CTOJIBI M CTYJbs A OOydaroluxcs,
n1abopaTopHbIE CTOJBI, Kadenpa, KiaccHas JOCKa.

Ob6opynoBanue: Pabouas cranuus: RU Ergo Home 123 —lmr., Monutop Asus VB 172
TN (Core 2 Duo E 4700/2 GB DD) -lwurt; Okpan- lut; Mynetumeauiiasiii npoekrop Beng MX
501 — 1 mr. ¢ mporpaMMHBIM OO€CIEYeHHEM, BBIXOJOM B ceTh MHTepHET U JOCTyNnoM B
AIIEKTPOHHYIO WH(OpMaIMOHHO-00pa3oBaTenbHyo cpeny COI'Y.

ITporpammuoe obGecreyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe
[10); Iporpammuoe oOecrieueHHe Ui pPElaKTUPOBaHUsS XuMHuueckux ¢Gopmyn Isis Draw
(becnnatnoe I10); KoHCynbTaHT IIIIOC; JEMOHCTPAlIMOHHBIE W y4eOHO-HArJIIHBIE MMOCOOHS
(Bumeomnpe3eHTaIus).

JlaGoparopHoe obopynoBanue: BeiTsokHoi mkad - 1 mT. pH-MeTp-MUIIUBONBTMETD
«pH-150MM»- 1 mr. Kamopumerp "Dxcnept 001K" — 1 mr. Ileus mydensnast [IM-8 - 1 mT.
Becor ananutuueckne SHINKO HT 84CE - 1 wr. LHentpudyra CM-12- 1 mr. Kongykromerp
«Qxcnept -002-6H» -1 . lkad cymmehenii SNOL - 1 mT. Memanka marautHas [19-6110 ¢
nogorpeBom - 1 mr. Becol anexkrporasie MW-300 r-1 mt. Becbl mabopaTopHbie MpeU3uOHHBIC
CAS-1 wt. Mukpockon «buonam» -1 mt. Bogsnas 6ans — 1 mr.

JlaGoparopus opraHU4eCKOW XMMHUH H TOHKOTO OPraHMYECKOTO CUHTE3a JJIsl MPOBEACHUS
3aHATUH CEeMHMHApCKOrO THUMA, JAaOOpaTOPHBIX 3aHATHH, KypCOBOTO MPOCKTHPOBAHHUS
(BBITIOJIHEHUSI KYPCOBBIX pPAa0OT), TPYNIOBBIX W HWHAMBUAYAJbHBIX KOHCYJbTAIMM, a TaKxke
CaMOCTOSITENIEHOW PabOThI 00yUYArOIINXCSL:

MpenoaBaTeNbCKUl CTOJ, CTYJ, CTOJIBI M CTYJbsl AN OOy4arommxcs, J1adopaTOpHBIE
CTOJIBI, KJIACCHAS JTOCKA.

Ob6opynoBanue: [IpoekimoHHoe MynbTHMeIUHOE oOopynoBanue (MynbTUMEAHIMHBIN
npoexktop BenQ MX816ST, ¢ moTtonouHsiM KpemyieHueM u Hal. xabeneil — 1 wmr. PaGouas
cranus B cocraBe: Cucremusiii 6ok HP 500B MT E7500.DOS RUS (XF936 EA), Mou
+/knaBuar  —  lmwr.Komneiorepsl s opuca B kommuekte  (Monutop (BENQ
G2255A<Black>)//Cuctemnslii 610k — 1 IIT. ¢ MPOrpaMMHBIM 00€CIIEYEHHEM, BBIXOJIOM B CETh
WNHTepHET U T0CTYNOM B 3JIEKTPOHHYIO HH(DOpMAIMOHHO-00pa3oBaTenpHyo cpeny COI'Y.

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (Beccpounoe
[10); IIporpammuoe oOecrieueHHe Ui PENAKTHPOBAHUS XuMHuYeckux ¢Gopmyn Isis Draw
(becrinatnoe I10); KoHCynbTaHT MIIOC; I€MOHCTPALlMOHHBIE M Y4e€OHO-HArJsIHbIe MOCOOUS
(BUIEONpe3eHTaL ).

JIaGopatopHoe ob6opynoBaHue: BwiTsokHOM mikad- 1 mr. Mcemapurens poTanmoHHBIN
ROTOVAPOR R210/V ¢ BepTuUK. XONn0aWjb. B KOMIUI. ¢ HcI. kKonO — 2 mr. Mcnapurens
poraumonnsiii Hei-Vapvalues G3 — 1 mr. Peppakromerp UPD 45462M ¢ nmoacBeTkoi — 1 mit.
Tepmocrar oxmaxaarommiit HUBER Ministat — 1 mt. Hacoc BakyymHBIiH MemOpanubiii V-700 —

I wmr. Memanka marautHas ¢ nogorpeBoM IKARST — 3 mr. MaruutHas wemanka c
nogorpeBom 78-1 (25Bt pasmemmBanue/120BT HarpeB) -1 mrt. Memanka marautHas RET
control-visc — 1 mr. Memanka marautHas ¢ HarpeBoM IKA RST basik ¢ lgarurkom

temneparypbl PT 1000.60 — 2 mt. Yibrpass. aesunterparop U/1-11 — 1 mr.

Becwl ananutnueckue WA-32 — 2 mir. Becwl naboparopuasie CAS MW120 — 1 mr. Becst
naboparopubie CAS MW-120 1. a. 0,01 — 2 mt. Becsr nabopatopubie npennznonusie ET-30011
¢ oBepKO# — 1 miT.



JlaGoparopuu: KOMIBIOTEPHBIE KIACChl IJIS TPOBEACHUS TEKYIIEro KOHTPOIS U
MIPOMEKYTOUHOM aTTeCTaIlH, a TAKKE CAMOCTOATEIHLHONU pabOThl 00yUYaIOLUXCS:

MPEToIaBaTeNIbCKUI CTOJI, CTYI, CTOJIBI U CTYINbS sl o0yJaromuxcs, kadeapa, KiaccHast
JOCKa.

Ob6opynoBanue: KommnbroTepsl Uii KOMIBIOTEPHOTO Kilacca B KOMIUIGKTE - C
IPOrpaMMHBIM O00€CIEYeHHEM, BBIXOJIOM B ceTb HHTepHET U [JOCTYNIOM B D3JIEKTPOHHYIO
uH(popMalmoHHO-o0pa3oBarenbHy0 cpeny COI'Y; wucrounuku OecriepeOOHHOTO MUTAHUS,
Ippon, kommyratop mus  kimacca  D-Link  DGS-10240, wuHTepakTHBHas  J0CKa
78°(1702070/15112/11344/2+ npoexTop Beno MX503.

ITporpammuoe obecreyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cucrema Tectupoanusi Sunrav WEB Class (beccpounoe
[10); IlporpammMHoe oOecriedeHue JUIsI PEJAKTUPOBaHMA XuUMHUYecKuxX ¢Gopmyn Isis Draw
(beccpounoe I10); Konucymprant 1umoc; CucreMa TIOMCKAa TEKCTOBBIX 3aMMCTBOBAHHM
«Antunnaruatr BY3y»; [IporpamMma 11 9BM «baHk BonpocoB /i1l KOHTPOJIs 3HaHUW»; ["apaHT;
Cisco Webex; 1eMOHCTpaIlmOHHBIC U Y9eOHO-HATJISAIHBIE TTOCOOUS (BUICOpPE3CHTAITH).

bubnworeka, B TOM 4YHCIE€ YUTAIBHBIN 3ai: CcTONBI, CTynbs, [IK oOydaromuxcs, c
IpOrpaMHBIM OOECIeYeHHEM, BBIXOJAOM B ceTb VIHTEpHET M JOCTYIIOM B 3JEKTPOHHYIO
obpazoBarenbhyto cpeay COI'Y.

ITporpammuoe obGecreuenne:. Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free (CBo6onnoe I10);

OBbC «YuuBepcuterckas oudimnoreka ONLINEy https://biblioclub.ru;

3bC «Koncynprant crynenray http://www.studentlibrary.ru crynenuyeckas 31neKTpoHHas
OubnuoTreka IO MEIUIMHCKOMY U (hapMaleBTHUYECKOMY O0Opa3oBaHHIO, a TaKXKe II0
€CTECTBEHHBIM M TOYHBIM HayKaM B LIEJIOM;

OBC «tOpaiit» - oOpa3oBarenpHas cpeia, BKIOYAIOIIasi BEPTYalbHbIA UNTAIbHBIN 3ail
yu4eOHUKOB U y4eOHBIX TTOCOOUI OT aBTOPOB M3 BEAYIIUX BYXOB Poccuu 1o BceM HampaBiIeHUSM
u cnenransHOoCcTsIM WWW.Diblio-online.ru;

JIEMOHCTpPAIIMOHHBIC U y4eOHO-HArJISAHbIE TOcOOUs (BUACOMIPE3CHTALIHS).



https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

11.JInct 00HOBJICHUSI/ AKTYATU3ALUT

1. IIporpamMmma akTyanu3upoBaHa.

BHeceHnHble M3MEHEHHSI pAaCCMOTPEHBI U YTBEPXKICHBI HA 3aceaHuu Kadeaphbl oOIIei u
HEOpraHu4yeckor Xumuu ot «28» urons 2018 r., mporokon Ne 14/17-18

OnoOpeHbl Ha 3aceqaHUM coBeTa (aKyJIbTeTa XWMHH, OMOJOTUU W OMOTEXHOJOTHUU OT
«29» urons 2018 r., mporokos Ne 11.

2. [TporpamMma akTyanu3upoBaHa.
BHeceHnHble U3MEHEHHSI pACCMOTPEHBI U YTBEPKACHBI Ha 3acedaHuu Kadeapsl oomeld u
HeOpraHuyeckor Xumuu ot «28» uroHs 2019 r., mporokoaNe 15/18-19;

OnoOpeHbl Ha 3aceqaHUM coBeTa (aKyJIbTeTa XWMHH, OMOJOTUU W OMOTEXHOJOTHUHU OT
«01» uronst 2019 r., mpotokoa Ne 12/18-19.

3. IIporpamma akTyajau3upoBaHa.
BHeceHnHble H3MEHEHHSI pACCMOTPEHBI M YTBEPXKIACHBI Ha 3aceaHuu Kadeapbl oOIei u
Heopranudeckon xumuu ot «17» utons 2020 r., mporokos Ne 13/19-20;

OnoOpennl Ha 3acefaHuu coBeTa (haKyabTeTa XUMHUHU, OMOJOTUM U OMOTEXHOJOTHUU OT
«30» utons 2020 r., mpotoxon Ne 10/19-20.



