Munucmepcmeo nayku u evicuiezo oopazosanusn Poccuiickoit @edepayuu
Deoepanvroe cocyoapcmeennoe 0100)cemuoe 00pazoeamenvHoe yuUpedcoeHue eblcuieco
oopazosanusn
«Cesepo-Ocemunckuii 20cyoapcmeeHHblil yHUGepcumem
umenu Kocma Jlegsanosuua Xemazyposay

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI
«MeTtoauka 00y4eHHsl IIKOJbHUKOB PELICHUIO PACYETHBIX 32124 110 XMMHID)

Hamnpasnenue 44.03.05 Ilegarorunueckoe odpazoBanue (¢ AByMs npoduisiMu
MOJATOTOBKH)
[Tpodumm: Xumus. buonorus

KBammdukanus (cTeneHs) BoIMyCKHIKA —OaKaiaBp

Bmagukaskaz 2021



[IporpaMmma coctaBieHa B CcOOTBeTCTBUU ¢ DeaepalbHbIM TOCYIapCTBEHHBIM
oOpa3oBaTenbHBIM cTaHAapToM 1o HampasieHuto 44.03.05 Ilemarormueckoe oOpazoBaHue (c
IBYMsI TPOQUISIME TOATOTOBKH), YTBEPXKACHHBIM NpPHUKa30M MHHHCTEPCTBA 0Opa3oBaHUs U
Hayku Poccuiickoit @enepamuu ot «22» deBpans 2018 r. N 125 (3aperucrpupoBaH
MunucrepctBoM toctuninu Poccuiickoit @enepauun 15 mapra 2018 r., peructpaurioHHbd Ne
50358), ¢ "3BMEHEHUsIMUA, BHECEHHBIMU TTPHKa30M MUHHUCTEPCTBA HAYKH U BBICIIIETO 00pa30BaHUs
poccuiickori ®deneparuu ot 8 despas 2021 1. Ne 83 (3apeructpupoBaH MUHUCTEPCTBOM
toctunin Poccuiickoit @eneparnuu 12 mapra 2021 r., peructparuonsasiii Ne 62739), y4ueOHbIM
MJIaHOM TIOATOTOBKM OakanaBpa 1o HampasieHuto 44.03.05 Ilemarormueckoe oOpazoBaHue (c
JIBYMsI PO IISIMU TTOATOTOBKH ) npogunu XumMusi, BUoorus, yrBepKIeHHBIM Y Y€HBIM COBETOM
®I'BOY BO «COI'Y» (mpotokon Ne 11 ot «30» anpens 2021 r.)

CocraBurenu: Araesa @.A.,joueHT Kadeapbl 001Ie 1 HeOPraHMYECKOW XUMUHU

Paboyas nporpamma oOcyxieHa Ha 3acenanny Kadeapbt oO1Iei 1 HeOPraHuuecKoi XUMHUN
(mmporokoa Ne 8/20-21 ot «18» Mapta 2021 r.)
3aB. kadenpoii / Cumeonnan 1.0,

Onobpena coBeToM haxynsreTa XMMUH, OHONOTHH ¥ GHOTEXHOJIOMMH
(mpotokou Ne 8/20-21 ot «25» mapra 2021 1.)
[Ipencenarens corera dpakynpTeTa @A&aj Araesa @.A.

Pabowan npozpamma Oucuuniunsl NPUHAMA 8 COCHIABE OCHOBHON 1POQeccuona.ivhoi
odpazosamenvnoil npozpamaol pewieniiem yuenozo cosema [Ipomoroa N 11 om 29.04.2021,
Vmmgeprcoena npurazom pexmopa Xe 106 om 30.04.2021.




1. Crpykrypa u 0011asi TPYA0€MKOCTh JUCIHHILIMHBI
Obwas mpyooemkocms OUCYUNTUHBL 8 3AYEeMHbIX eOUHUYAX -3, aKA0eMUYeCKUx 4acax -

108
Ounas popma oOyueHus

Kypc 5
Cemectp 9
Jlexmun 32
[IpakTHueckue (CeMUHAPCKUE) 3aHITHS 32
JlaGopatopHble 3aHITHUS -
Koncynbraruu
HToro aymuTOpHBIX 3aHATHI 36
CamocrosTenpHas paborta 8
KypcoBas pabota -
Popma KOHTpOJIS
9K3aMeH 36
3a4er
OO11ee KOJHUYECTBO YaCOB 108

2. Ileau ocBOeHMS TUCHUNIUHBI

JucuunnuHa «Metoanka 00y4eHHsI IIKOJIbHUKOB PEHICHUIO PACUETHBIX 33/1a4 110 XUMHUN
npu3BaHa 00ecneYnTh NpodecCuoHANBHYIO TOATOTOBKY CTYJEHTOB B KA4eCTBE YUHTENCH XUMHUU
oOmieo0pa3oBaTeabHbIX y4eOHBIX 3aBefeHHi. llensmu ocBoeHus AUCHUIUIMHBI «MeToauka
00y4YeHUs IKOJIILHUKOB PEIICHUIO PACUETHBIX 3a7a4 TI0 XUMUI SBIISIOTCS:
- O3HAaKOMJICHHE CTYACHTOB C THIIAMM XHMHYECKUX 3aJla4, HCIOJIb3yeMbIX B 0a30BOM U
npopMILHOM Kypcax XHUMUHU;
- (hopmupoBaHHe neaarora-npodeccuoHansa, CnocCOOHOTO HAYYUTh PEIICHUIO PACUETHBIX 3a7ad
y4aluxcst Ha ypoKax XUMHU 0a30BOTO U IPOPUILHOTO YPOBHEH;
- O3HAKOMJICHHE CTYJECHTOB C PEKOMEHAALMSIMH 10 OpPTaHU3alMH OJMMIIAA]] IIKOJIHbHUKOB IO
XMMHUU U OLIEHUBAHMIO PEIIECHUH OJMMMIIMAAHBIX 3afaHuil pasnuunoro yposHs. (I1C: 01.001
Ileparor (megaroruveckasi JesiTeJbHOCTh B JONIKOJbHOM, HAYAJIbHOM 00II[eM, OCHOBHOM
o0memM, cpeaHem o0meM oOpa3oBaHuu) (BocmuTaresb, Yy4durean); 1.003 Ilemaror
JIOMIOJTHUTEIHLHOT0 00pa30BaHus JAeTeil U B3POC/IbIX.

3. Mecrto qucuumiannbl B crpykrype OIIOII 6axanaspuama
Jucuummuaa «MeTtonuka OOy4eHHsS WIKOJBPHUKOB PEIICHUIO0 Pacu€THBIX 3a1ad Mo
XUMUW» ABJIsIeTCs 00s3arenpHoi nucrumnaoi 51.0.33
[Tporpamma kypca «Metoauka 0Oy4eHHUsI IIKOJBHUKOB PEUICHUIO PAaCUETHBIX 33/a4 10
XUMHUW» TIpeHa3HaueHa I OakanaBpoB 5 kKypca mo HampasieHuto 44.03.05 Ilemarornueckoe
oOpa3oBanue (¢ AByMs IpoUISIMU MOATOTOBKH). B mpouecce u3ydeHus: yaeOHOM AUCIUTITNHBI
CTYJEHTHI MOJTYYaloT 3HAHUS U HABBIKU PEIICHUS PacYETHBIX 3a/1a4 [0 XUMHUH, HEOOXOIUMbIE 15
Jy4IIero MOHUMAHUS U YCBOCHHS YI€OHOTO MaTepHala 1o BCEM XUMUYECKUM TUCITUILINHAM, a
TaK)Ke METO/IMKE MPETNoJaBaHusl XUMUH, U YCIEIIHOTO MPOX0XKICHUS Me1aroOrn4ecKoi MpaKkTUKH.
[Ipyu ocBoeHMHM [JaHHOW AMCHUIUIMHBI CTYJEHT CMOXET MPOJAEMOHCTPUPOBATH
0006m1eHHbIe Tpy0BbIe hyHKINH (TD):

v' Tlenaroruyeckas IeITEIbLHOCTH MO MPOEKTHPOBAHUIO U PEATM3alid 00pa30BaTeIbHOIO
mporecca B 00pa3oBaTeNbHBIX OpPraHM3AlMAX JOIIKOJIBLHOTO, HAYaJIbHOIO O0OIIero,
OCHOBHOT'O 00IIIEro, CpeIHero oo1ero oopa3zoBanus

v’ Tlemaroruveckas IeSTENBHOCTh MO MPOEKTHPOBAHUIO M  peaM3allid  OCHOBHBIX
00111€00pa30BaTEIBHBIX MPOTPaMM

v TlpemogaBanue 1O  MOporpaMmMaM  MpO(eCCHOHAIBHOTO  OOyYeHHs,  CpPEIHEro
npodeccuonansHoro obpazoBanus (CIIO) u AOMONHUTENBHBIM MPOQecCHOHATBHBIM
nporpammam (JI1IT), oppeHTHPOBaHHBIM Ha COOTBETCTBYIOIIUH YPOBEHb KBaTU(UKAITUN



v’ OpraHuzandst ¥ TPOBEJCHHE Y4eOHO-TIPOM3BOJCTBEHHOTO MpPOIECCa TPU Pealnu3aliiu
00pa30BaTeNbHbIX IPOrpaMM Pa3IMYHOTO YPOBHS U HANpPaBICHHOCTH

v' OpraHu3anrioHHO-TIEAarOTHYECKOE COMPOBOXKICHHUE TPYIIIBI (Kypca) 00yYarommxcs mo
nporpammam CIIO.

Jlnst ocBOEHUS UCUUIUIMHBL «MeToanka 00y4eHHs IKOJIbHUKOB PELICHUIO PAacUETHBIX
3aJa4 10 XUMHUU» CTYIACHTBbl HCHOJb3YIOT 3HAHUS, YMEHHS M CIOCOOBI JAESITEIbHOCTH,
chopMHUpOBaHHbIE B X0/1¢ n3yueHus: nucuuiuind «llcuxonorus», «llexarorukay, «MaremaTtukay,
«Du3nKa», a TakKe XMUMHUYECKUX IUCHUIUIMH NpodecCHOHaIbHOro Hukia «OO0Imas XUMHI»,
«Heoprannueckas xumus», «@usndeckas XuMus», «Opranudeckast XUMUsD.

B cBowo ouepenp, aucuumimHa «Mertoauka OOy4YeHHs] UIKOJIBHUKOB PELICHHUIO
pacu€THBIX 3a7ay O XHUMHUH» COJCPXKHUT JONOJHUTENbHbIE HMH(MOPMALMOHHBIE H
METOJO0JOTUYECKHE MOAXOAbl ISl OCYIIECTBICHUS JAESATEIBHOCTH CTYIEHTOB BO BpeMs
He1arornyeckoi MpakTUKH, a TAaKXKe MPU NOArOTOBKE BBITYCKHBIX KBATU(HUKAIIMOHHBIX paloT.

Jlist ocBoeHus TaHHOHM yueOHOo# nucturuiiabl (Y /]) CTyIeHT qoiKeH
3HATh: OCHOBHBIC TIOHATHSI, 3aKOHBI M TEOPUH 0OIIIeH, HEOPraHMUECKOW U OPraHMYECKONW XUMUH;
YMmerb: 1OpPOBOAUTH COOTBETCTBYIOIIME MATEMaTUYECKHE  BBIYMCICHHS; IOJb30BATHCS
OOIIETTPUHATHIME CIIOCO0aMU 0003HaUYeHUs (PU3UKO-XUMHYECKHUX BEIIMYUH;

Baanernb: HaBbIKaMU COCTABJICHUS YPAaBHEHUN XUMHUUYECKUX PEAKIUH.
4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIINHBI
(koMmeTeHIIUU 00y4YaIerocs, popMmupyemMbie B pe3yJibTare 0CBOCHUSA
JMCIUTJINHBI)

B pesynbraTe OCBOEHHS AUCHUUIUIMHBI y CTYJIEHTa JOJDKHBI OBITH C(HOPMHPOBAHBI
CIIEYIOIINE KOMIETEHIINU:

OIIK-5: CrnocobeH OCYIIECTBIATh KOHTPOJIb M OIECHKY (OPMHPOBAHHS PE3yJbTaTOB
o0pa3oBaHusl O0YYaIOIUXCS, BBIABIATH M KOPPEKTUPOBATh TPYAHOCTH B OOyUeHUH
(ITIC:01.001, 01.003)
3HaeT: MeETOAMKY pa3pabOTKM W TNPHUMEHEHHS KOHTPOJIbHO-U3MEPUTEIbHBIX U
KOHTPOJIBHO-OLIEHOYHBIX CPEJICTB, UHTEPIPETALUH PE3YJIBTATOB KOHTPOJIS U OLICHUBAHUSI,
coJiepKaHue, BUIbI, GOpMBbI, QYHKIIMU, METOJII KOHTPOJIS U MeJarornyeckue TpeOoBaHms
K OLIEHKE KaK pe3y/bTaTy M03HABAaTEIbHOM 1EATEIbHOCTH
YMeer: aHanM3UpoOBaTh MPHUMEHEHHE BBIOPAHHBIX (OPM M METOJOB IEAArOTHYECKOM
JTUArHOCTHKH, OLEHOYHBIX CPEACTB, KOPPEKTUPOBATH MX U COOCTBEHHYIO OLIEHOYHYIO
JESATENBHOCTD
Baajeer: HaBbIKaMHM HCIOJB30BaHUS MENAaroruyeckd OOOCHOBAaHHBIX (OPM, METOJOB,
CHOCO0O0B U NPHUEMOB OPraHU3ALUU KOHTPOJIS U OLCHKH
OIIK-7: CiocoOeH B3auMOJICHCTBOBATh C YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHUH B
pamkax peanuzanuu oodpazoBatenbHbIX mporpamm (I1C:01.001, 01.003)
3Haer: cmocoObl  B3aMMOJEMCTBHS  Mefarora C  Pa3IMYHBIMU  CyOBEKTaMH
NEAarorn4eckoro IMpolecca; CTPYKTYpy U JUHAMHMKY MEKIMYHOCTHBIX OTHOILEHUH,
MOHATHUS FPYNIIOBON M MEXINYHOCTHON COBMECTUMOCTH
YMmeer: TNpoOBOAWUTH IICUXOJOTMYECKMM aHalIM3 IENarorM4ecKUX CUTyalud U
OCYIIECTBIISATH TOUCK HOBBIX MPO(PEeCCHOHANBHBIX PEIIEHUN Melarornueckiux CUTyalu,
YYUTHIBATh MEXJIMYHOCTHBIC OTHOIICHUS B YYEOHBIX TpyNNax M IeJaroruuecKoM
KOJUIEKTUBE
Baaneer: ocHoBamMM OOeCreYeHHMs B3aMMOJACWUCTBUS C IMEAaroraMM W JApPYTUMH
crernuairucTaMu 00pa3oBaTeIbHON OpraHU3aIiy 110 BOMPOcaM pa3BUTHS 00y4arOIIUXCs B
BeAyllell uisi BO3pacTa AESITEIbHOCTH; METOJaMH WHIUBUAYAIbHBIX W TPYNIOBBIX
KOHCYJIbTALINI YYaCTHHKOB o0pa3oBaTeNbHbIX OTHOILIEHUH, METOAAMH
KOMaH1000pa30BaHuUsI.

OO1muM CpeIcTBOM KOHTPOJIS SABIISETCS BBEJIEHHAs B YHHUBeEpcuUTeTe OauIbHO-
pPEUTHHTOBas cHCTEMa OLIEHKH YCIIEBaEMOCTH CTYECHTOB HarpaBiieHUI OakanaBpHara.



[Ipu mpoBeneHnn y4eOHBIX 3aHATHIA 00eCHeUMBACTCA Pa3BUTHE Y 00y4aromuXcs
HaBBIKOB KOMaH/IHOW PabOThI, MEXJIMYHOCTHON KOMMYHHKAIIUH, TPUHSTHUS PEIICHUI.

5. Conep:xanue 1 y4eOHO-MeTOAMYECKAS] KAPTa AUCHUNINHBI

Hene | HaumenoBan 3augaTus CamocTosTenpHas
st e TeM pabora
Koanuec

(BompocoB), | Jlekr | IIpaktuue | Copaepkanue | yac DopMbI TBO
H3y4aeMbIX 17071 CKHe bl | KOHTPOJS

= 0aJ10B
10 JAHHOM 3aHSITHS
AUCIHUTLINHE

1 Meroanuecku | 2 2 Pemienne 3amgau [IpoBepka 3
e TpeboBaHUA o Teme PEIIEHHBIX
K PEIICHUIO «Maccoast 3amaq
XUMHYECKHUX JIOJISL AJIEMEHTA
3a/1au. B XHMHYECKOM

COCTUHEHUU
WJIH B CMECH»

2 Marematuuec | 2 2 Pemenue 3agau | 1 IIpoBepka 3
KHE METO/]IbI B o TeMe pEIIeHHBIX
bopMynupOBK «Onpenenenue 3a1a4y
eun bopmybl
OTOOpaKCHUH BEII[ECTBAY
BaKHEUIITUX
KOJIMYECTBEHH
BIX 3aKOHOB
XUMUHI

3 PacueTsl o 2 2 Pemenne 3amau | 1 3
XUMHYECKUM o Teme
dopmynam u «Pacuetsl 1O
yYpaBHEHUSAM yYpaBHEHUSAM

XUMHUYECKUX IIpoBepka
peaxkuuii. PELIEHHBIX
Brixon m) 3a7a4
MPOJYKTa B

peakuuu Wid B

poLecce

4 PacueTn! 1o 2 2 Penrenue 3agay | 1 3
TeMe o TeMe
«PactBopb» «MosipHbIi

o0BeM raza
(Vm).
Hopmainbnsie
yCJIOBHS (H.Y.)»

5 Pacuers! Ha 2 2 Pemenne 3anau 3
OCHOBE o Teme
ra30BBIX «AOcomoTHAs
3aKOHOB (r) "

OTHOCHUTEIbHAS
(D) motHOCTH
ra3a»




6 3agaun K TEME Penrenue 3anau 3
«IIepuoguyec 10 TEME
KW 3aKOH 1 «O6bemHast ()
CTpOECHUE 1 MoJsipHast ()
aToMa» JI0JIs Ta3a B
CMeEcCH.
Cpennsis
MOJISIpHAs
Macca ra3zoBou
cmecu (Mcp.)»
7 3amaun K 4
TeMam
«MeTamib»,
«Teopus
S — Pemenue 3amgau
CKOI 1o TeMe
S —— «Pacuetrn! o
N yPaBHEHHSAM
«DNEKTPOIU3 PeaKIii ©
N y4acTHEM
8 Tepmoxumuue FasoBy 3
CKHE
ypaBHEHUS U
pacuérsl
9 KOHTPOJIBHA A PABOTA Nel 25
3aga4m K TeMe Pemenue 3amau 3
«OCHOBHBIE o TeMe
3aKOHOMEPHOC «Pacuérel 1o
TH XUMHYECKUM
XUMHYECKHX YpaBHEHUSM)
peaKuii»
10 | 3agaum x Teme 3
«MuHepanbH
13(S
YIOOpEHUS»
11 | Pacdersl 1o Pemenue 3anau ITucrmenna 3
OTpeieNICHUI0 o Teme s
bopmyn «MaccoBas CaMOCTOSATE
BellecTBa U 0TSt JBHAs
cocTaBa pacTBOPEHHOTO pabora
cMmecei BemecTBa (W),
MOJISIpHAst
KOHIEHTpaus
pactBopa (C)»
12 | TunoBsie Pemenue 3amau [Iposepka 3
sagauu [ A n 10 TEME PELIEHHBIX
EI'D «PacTBOpHUMOC 3a1a4

Tb (S) U




koa(urmeHt
pacTBOPUMOCT
u (S)»
13 | TumnoBkle 2 2 Pemienne 3agau | 1 3
3agauu A u 10 TEME
EI'D «OIEKTPOJIUTU
yecKas
JIHCCOITHAIINS,
CTENEHb
?(;I)C»COHHaHHH IIpoBepka
14 | KomObunuposa | 2 2 POILICHHbIX 3
HHBIE 3a1a4H. Penrenue 3anau sajad
WNndopmanno 110 TeMe
HHBIE METOJIBI «TemnoBeie
pelieHus 3P PeKThI
3a7a4 U XHUMHUYECKHX
MEXIIPEIAMETH peaKuuii»
BI€ CBSI3U
15 | KomObunaupona | 2 2 Pemenue 3anau IIpoBepka 3
HHBIE 3a7ayu. o TeME pEIIeHHBIX
Nudopmanmo «B3anmonueict 3a71a4
HHBIE METOJBI BUE Trasa ¢
peuieHus pacTBOPEHHBIM
3a71a4 u BEI[CCTBOM)
MEXIPEIMETH
BI€ CBSI3U
IIIxonnHEIC 2 2 Pemenune 3agau ITuceMenna 4
XHUMHUYECKHE o TeME s
OUMIUAnbl U «CKkopocTh CaMOCTOSTE
3aJa4u XHUMHUYECKHX JIbHAS
HOBBILIEHHON peakuuii  (v). pabota
16 | cimoxxHOCTH XuMH4IecKoe
paBHOBECHEY
Pentenue 3agau
15{0) TeMe
«DNEKTPOIIU3»
KOHTPOJIBHASI PABOTA Ne2 25
UTOro: | 32 | 32 | | 8 | 100




6. OoOpa3zoBaTe/ibHbIE TEXHOJOTHHI

VY4eOHBII mpollecC MpH MPENoJaBaHUM Kypca OCHOBBIBACTCS Ha HCIOJIb30BAaHHU
TPAAULUMOHHLIX, HWHHOBAIIWMOHHBIX W I/IH(l)OpMaI_[I/IOHHBIX 06pa30BaTeanbe TEXHOJOTHH.
TpaauunonHbie 00pa30BaTENbHBIC TEXHOJOTHH MPEICTABICHBI JIEKIUSAMH H CEMHHAPCKHUMH
(HpaKTI/I‘-IeCKI/IMI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIC O6p&30BaTe.HBHBIC TCXHOJIOTHUU HUCTIOJB3YIOTCA B
BUJC IIMPOKOTO TPUMEHEHHUS AaKTHUBHBIX W HMHTEPAKTHBHBIX (OPM TPOBEICHHUS 3aHSATHI.
WNndpopmanmonasie  00pa3oBaTeNbHbIE TEXHOJOTHH  PEATM3YIOTCS IyTeM aKTUBU3AIUH
CaMOCTOSITEIbHOW padOTHI CTY/IEHTOB B MH(OPMAITMOHHOW 00Opa3oBaTenbHOM cpene. B manHOM
Kypce HCHONB3YIOTCS JICKIMU-Oecepl, MPAaKTUYECKUE 3aHSATHs, CaMOCTOSTENbHas padoTta
CTYACHTOB, TEXHOJIOTUM TPOOIEMHOTO OOyYCHHS, TEXHOJOTHS Pa3BUTHS KPUTHUECKOTO
MBIIIJICHUS; METOAbBL: TUCKYCCUS, I'PYIIIIOBAd pa60Ta.

7. Yd4eOHO-MeTOaAMYeECKOE 00ecnedeHHe CaMOCTOATEIbHOM padoThl

CamocrosiTenpHass paboTa CTYJIEHTOB SBISICTCS OJHOW M3 BXKHEUIIMX COCTABIISIONINX
oOpa3oBaTenbHOro Tporecca. OCHOBHBIM MPHHIIMIIOM OPTaHU3aIMU CaMOCTOSITEIILHON paboThI
CTYJICHTOB SBJIIETCS KOMIUJIEKCHBIM IOAXO0J, HampaBlieHHBIH Ha (OpMHUpOBaHHE HABBIKOB
PENPOAYKTUBHOW M TBOPYECKOW NEATEIHHOCTH CTYIEHTAa B ayJUTOPUH, NIPHU BHEAYTUTOPHBIX
KOHTaKTax ¢ IMpernojaBaresiem, IpH JToMalllHel oIrOTOBKE.

CaMocrosiTenbHasi paboTa MPOBOIUTCS C LETBIO:

— CHUCTEMAaTH3al[iH U 3aKPeIICHUs OyYeHHBIX TEOPETUUECKUX 3HAHUHN U MPAKTUYECKUX
YMEHHH 00YJaroIuXcs CTYICHTOB;

— yriayOJeHus U pacllupeHns TEOPETUUECKUX 3HaHUM;

— (dopMupoBaHHS YMEHHUH HCIIONB30BaTh HOPMATHUBHYIO, MPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO U CHEeIHUATIBHYIO TUTEPATYPY;

- (GopMUPOBaHUS CAMOCTOSTEIHPHOCTH MBIIUICHHS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO 1 CAMOpPEaTN3alliu;

— Pa3BUTHS UCCIIEIOBATENHLCKUX YMEHUH.

CaMmocrosiTenbHass paboTa 00y4arolMXcs OCYIIECTBISETCS Ha TMPOTSHKEHUU H3y4YeHUs
BCEH JUCIUIUIMHBI B COOTBETCTBUU C YTBEPKICHHOHN B yIeOHOM IJIaHE TPYAOEMKOCTBIO U COCTOUT
u3:

- paboOTHI CTYNEHTOB C JIEKIIMOHHBIMUA MaT€pUAIaMH, IMOUCKA U aHAIIM3a JINTEPATyphl U
JJIEKTPOHHBIX HCTOYHUKOB HMHGPOpMAIMU IO 3aJaHHOM Teme. Bo BpeMs JeKIUHM CTyIEHTHI
JTOJI’KHBI BECTH KOHCIIEKTHI; JopMa 3amucu KOHCIIEKTOB — [0 YCMOTPEHUIO KXk I0TO CTYACHTa, HO
B HUX B 00513aTEIIBHOM TIOPSIJIKE TOJKHBI OBITh 3a)UKCHPOBAHBI OCHOBHBIE TIOJIOKEHHUS (BBIBOIBI)
JICKIUH, JIOTUKA JOKA3aTelIbCTBA;

- BBITIOJTHEHUS 3a/IaHAI 7151 camocTosATenbHON paboTel B OOC COT'Y;

- U3YYEHUSI TEOPETUUECKOTO, MPABOBOIO M CTATUCTUYECKOIO MaTepuasa Jjisi MOArOTOBKU
K CEMUHAPCKUM 3aHATHUSIM;

- IOJITOTOBKH K SK3aMEHY.

Tembl 1 hOpMBI BHEAYAUTOPHOIN CAMOCTOSTEIbHON PaOOTHI, €€ TPYIOEMKOCTD COJIEPIKATCS
B pazuene 5.

JlaHHBIH pa3aen CoNepKUT 3aIaHus sl CAMOCTOSTEIILHON pabOThI CTYICHTOB, Pa30UTHIC

no temam. [Ipumepsl 3a71a4 17151 CAaMOCTOSITEJIbHOTO PEIICHUSI TPUBEAEHBI HIXKE:

TEMA 1. MaccoBasi 10Jis1 3jieMeHTa (W) B XHMHY€CKOM COeTUHEHNH UJIM B CMECH

1. Onpenenute MaccoByro 10110 kene3a B FexOs.

2. CoenHeHNE HEKOTOPOTO dJIeMeHTa uMeeT popMyiry 3203, a MaccoBast 101 dJIEMEHTA
B HeM cocTaBiseT 68,42 %. YcTaHOBUTE JICMEHT.

3. B oprodocdare snementa (II) maccoBast qomst 3Toro snemenrta cocranisier 68,44 %.
Omnpenenure, o hocdaTe KaKOTO dIEMEHTA UIET PEYb.

4. Omnpenenute Gopmyny Kpucrauioruapara (ocdara HaATpus, €Ciad HU3BECTHO, YTO
MaccoBast 10Ji1 BOAOPO/a KaK 3JIEMEHTa B HeM cocTasisieT 6,316 %.
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5. OmnpenenuTe MacCoBYIO JOJIO KaJIUs KaK 3JIEMEHTa B CMECH, cocTosieit u3 25,25 r
HuTpaTa Kanus u 41,4 r kapOoHaTa Kanwus.

TEMA 2. Onpenenenue ¢popmyiabl BelecTBa

1. Omnpenenure MOJICKYJSIPHYIO (GOPMYITy COJIM C MOJIsipHOM Maccoit meHee 300, B
KOTOPOW MaccoBbI€ JIOJIA a30Ta, BOJIOPOJIa, XpoMa U Kuciopoaa cocrasisitor 11,115 3,17; 41,27
u 44,44 % COOTBETCTBEHHO.

2. Onementel A u b obpasyror coenunenwue, conepxkamiee 89,89 % (mo macce)
anemenTa b. [Ipu ruaponuse 3Toro BemecTBa BbIAEISETCS ra3, coaepKamuii anemMenT b u 1,234
% (mo Macce) Bogopona. Omnpenenure GOpMyly BELIECTBA, COMEPIKALIETO dJIeMEHTH A u b,
HAMUIIATE PEAKINIO €ro TUAPOIIN3a.

3. Omnpenenure GopmMyny KpUCTAIUIOTHAPATA COIHU, €CJIM U3BECTHO, YTO MACCOBBIE
JIOJIM HATpusl, Yriaepoja, BOAOPOJa U KHUCIOpoaa B HeM cocTaBisitoT 16,08; 4,196; 6,933 u
72,73% COOTBETCTBECHHO.

4. I[Ipy 1oONMHOM  CropaHuM HEKOTOPOrOo  KOJHMYECTBA  apOMAaTHYECKOTO
yraeBopopoaa psina 6enszona (CoHane) oOpazoBanocs 14,08 r okcuna yrmepoga (IV) u 3,6 ¢
BoAbI. [Ipeanoxxure BO3MOXKHbBIE CTPYKTYpHBIE (POPMYJIBI H30MEPOB 3TOTO YIIIEBOAOPOIA.

5. [Ipu cxuranuu 26,7 v amuHokuciotel (CxHyOzNk) B u30bITKE KHUCIOpOAa
obpasyercst 39,6 T okcuna yriaepona (IV), 18,9 r Bousr u 4,2 r azora. Onpenenute Gopmyny
AMUHOKHCIIOTHI.

TEMA 3. PacyeTbl 10 yPABHEHUSIM XUMUYECKUX PeaKuil.

Beixoa () mpoaykTa B peakuuy WM B poiecce

1. K pactBopy, comepxkamemy 66,6 T Xjgopuja Kajbllds, TPHOABIIM PacTBOP,
conepxkammii 32,8 T oprodocdara Hatpus. Onpenennure Maccy BBITABIIETO OCAaIKa U MaCChI
BELIECTB, OCTABIINXCS B PACTBODE.

2. docdop, moTydeHHbI BOCCTaHOBICHHEM 77,5 T pyabl, coaepxaiieil mo mMacce
80% dochara xampumst U 20% HEBOCCTAHABIWBAIOMIMXCS MPUMECEH, HCIOJIB30BAIH IS
noyrydeHust oprohocGopHoii KUCIOTHL. ONpeneanTe Maccy MOTy4eHHON KUCIOThI, €CITU BBIXOJ
Ha BCEX CTaAusX mporecca cuutarh paBHbIM 100 %.

3. Kakune maccel Bomopona, a3oTa M KUCIOpOJa HEOOXOAMMO 3aTpaTuTh s
nonaydenus 150,8 Kr a30THOM KUCIIOTBI, €CIIU BBIXOJ] B pEAKIIMH CUHTE3a aMMHakKa coctaBiisieT 70
%, B peaklMy KaTAIUTUYECKOr0 OKUCIEHUs: ammuaka 10 okcuaa azora (I1I) — 90 %, B peakunu
okucyenusa okcuna azora (II) o okcuna azora (IY) — 100% u B peakuuu okcuaa azora (1Y) ¢
BOJIOM U KuciaopoaoM — 95 %.

TEMA 4. MoJasipuslii 00bem raza (Vm). HopmanbHble yciioBus (H.y.)

1.  Kakoii o6wem (H.y.) 3aiimet metaH (CH4), Macca koToporo paBaa macce 40 11 azota
(m.y.)

2. B pesynbraTe NpoKaJIMBaHUs HEKOTOPOTO KOJIWYECTBA HUTPATa MEIU BBIJCIUIOCH
11,2 nra3oB (H.y.). Onpenenure MacCcy HCXOTHOM COIH.

3. [Tocne npokanuBanus 66,6 T HeKOTOpOro kapboHara odpazoBanock 48 T oOKcHaa

metaina (II), B koTopom maccoBast noiisi metaiia coctaBiser 80 %, 6,72 11 raza U HEKOTOpPOE
KoJM4ecTBO BoAbl. Onpenenute GopMyny HCXOAHOM COu.

4. Oxkcua yranepona (IV), HaxoauBmmiics B 6aiioHe eMKOCTBIO 2,8 JT IO/ IaBJIEHUEM
2000 kITa nmpu Temmneparype 25°C, npomycTHiau 4epe3 U30bITOK pacTBOpa TMAPOKCUAA HATPHUS.
Omnpenenure Maccy 0Opa30BaBIICHCS COJH.

TEMA 5. Ao6coaioTHas (r) 1 oTHOcUTeIbHasA (D) mioTHOCTH ra3a

1. [InmoTHOCTE Ta3a mo Bo3ayXxy paBHa 1,586. Omnpenenute 4To 3TO 3a ra3, €CIU
M3BECTHO, YTO OH COCTOUT M3 JIBYX 3JIEMEHTOB, 4 MAaCCOBAS OIS KHCIOPO/Ia KaK JIEMEHTa B HEM
cocrtaByseT 69,5%.

2. [TnotHOCTH MapoB ocdopa npu 4000C u npu gasnernu 101,3 xI1a paBna 2,246
r/n. Onpenenute MOJEKYIIpHYIO popMyny hochopa B 3ITUX YCIOBHSIX.



3. Ornpenenure MIOTHOCTh TA30BOM CMECH MO BOJAOPOJLY, COCTOsIIEH U3 3 11 a30Ta
U 7 1 YyrJIEKHUCIIOoro rasa.

4. B kakux 00beMHBIX OTHOIICHUSAX HAXOASATCS B cMecH Kuciopoa u meran (CH4),
€CJIM OTHOCUTEJbHAS TUIOTHOCTh 3TOM CMECH IO BOJ0po1y paBHa 10.
5. B xakux 00beMHBIX OTHOIICHHIX HAXOJSATCS B CMECH a30T U Bojopo, eciu 10

JI ’TOM CMECH MPH H.y. UMEIOT Maccy & T.
TEMA 6. Oo0bemHas (@) u MossipHas ()) 105 raza B cMecu. CpexHsisi MOJIsIpHast
Macca ra3osoii cmecu (Mcp.)

1. 12,32 1 cmecu okcupaa azota (I1) u okcuna azora (IV) npu H.y. UMerOT Maccy
19,855 r. Onpenenute 00bEMHBIE T0JIH TA30B B CMECH.
2. K 20 n cmecu merana u sTmiieHa gobaBwin 10 1 kuciaopoma. Ompenenure

OGBGMHBIG JO0JIM BCIIICCTB B HOHy‘ICHHOﬁ ra3oBoi CMECCH, €CJIN U3BCCTHO, YTO €€ IIJIOTHOCTH I10
BO3ayxy paBHa 0,8046.

3. Omnpenenute CpeIHION MOJSIPHYIO MacCy Tasa, MOJYYEHHOTO B pe3yibTare
TEPMHUYECKOT0 Pa3JIOKEHUs HUTpaTa cepedpa.
4. B pesynbpTare TEpMHYECKOTO pa3IOXKEHHUS CMECH HUTPATOB cepedpa W Menu

oOpasoBajiach Ta30Basi CMECh C INIOTHOCTHIO 1O BO3ayXy 1,4655. Onpenenute MacCoBbIE JTOJIH
BEILECTB B UCXOJHOU CMECH COJIEH.

5. ["a3oBast cMech, 00pa30BaBILasCs MPHU MPOKATMBAHUN CMECH KapOOHATa KaJIbLIUs
U HUTpaTa MeJU, UMEET IUIOTHOCTh 10 Bogopoay 21,647. Onpenenure MacCOBBIE 10JIM BELIECTB
B OCTAaTKE IMOCJIE MPOKAIMBAHUS.

TEMA 7. Pac4éTbl 10 XMMHYECKHM YPaBHEHUSIM

1. Cmech aMMHaka ¢ KUCIOPOJIOM C INIOTHOCTBIO IO BOJOPOY 13 mpomycTriu Haj
IJIATUHO-POAMUEBBIM KaTanu3aTopoM. Onpenenure cocTaB MOIYy4eHHON ra3oBoi cMecu B% 10
o0BeMy Tociie yaleHUs TapoB BObI, €CIIM CUUTATh, YTO KaTAIUTUYECKOE OKUCICHHE aMMHUaKa
nporekaer ¢ Beixogom 100%.

2. [Tocne mpomyckanust cMecu S5 71 a3oTa ¢ 7 J BOJAOPOJAA HAJ >KEJIE€3HBIM
KaTaJn3aTopoM 0O0BbEM Ta30BOM cMecH yMeHbInwiIcs Ha 2 1. OnpeaenuTe miIoTHOCTh KOHEYHON
ra3oBOi cMecH 1o BojopoAy. Bece 00bemMbl H3MepeHbl TPHU OAMHAKOBBIX YCIOBUSX.

3. Cwmech stunamuna (C2HS5NH2) ¢ u30biTkOM KHciopoaa monpoxriu. Ilocne
MPUBEACHUS K HOPMAaJbHBIM YCIOBUSIM OOBEM Ta30BOM cMmecu yMmeHblIwics Ha 36 %.
Omnpenenure 00beMHBIC JOTH BEIIECTB B KOHEUYHOM ra30BOil CMECH.

4. CMmech KHCIIOpOAa C a30TOM MPOMYCTHJIM 4Yepe3 O30HATOp, MPU 3TOM 00bEM
ra3oBoii cmecu ymensmmics Ha 10%, a ee uiotTHOcTh cTtana 1,508 r/n. Onpenenute cocTas
HCXOJIHOW CMECH a30Ta ¢ KUCIOPOJ0oM B % 10 00BeEMY.

5. [Tocne mponyckanust cmecu stusieHa (CH2=CH2) u Bogopoia Ha/i HUKEJIEBBIM
KaTaJnu3aToOpoM IUJIOTHOCTh ra3a Bo3pocina Ha 25%. IlomydeHHblii ra3 He oOecIBEYHBAeT
O6pomMHyto Boay. Ompenennure 00beMHBIE 10JIU BEIIECTB B KOHEUHOM Ia30BOil CMECH.

TEMA 8. MaccoBasi 10J11 paCTBOPEHHOI'0 BellecTBa (W),

MOJIsIpHasi KOHIeHTpanust pactsopa (C)

1. Omnpenenure MOJIIPHYIO KOHIIEHTPAITUIO Cyab(aTa HaTpHUs B paCTBOPE C MACCOBOM
nouneit comn 8% u mioTHOCTHIO 1,09 r/MiI.

2. Kaxue macchbl BOJbI 1 MEAHOTO KYIIOpOoca HE0OOXO0IMMO B3ATh IS IPUTOTOBICHUS
2 71 pacTBOpa C MOJIAPHON KOHLIEHTparuei cyibdara menu 0,9 Monb/n u imotHocThIO 1,1 /Mn1?

3. CKoJpKO MJT pacTBOpa cyib(aTa MU ¢ MacCOBOM J1oieit coau 5% U MIOTHOCTHIO
1,05 /M1 Hago B3ATH AJSL pacCTBOPEHUS 75 T MEJHOTO KYIOpOca, YTOOBI MOTYYUTh PACTBOP C
MaccoBo# gonei cynbdara meau 0,27

4. Kakxue maccer kpuctammmaeckoit coasl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HATpHs HAZO0 B3ATh aJisi npurotoBieHus 500 mi pacTBOpa ¢ MaccoBOW Jojei
kapOonara Hatpust 12% u minotHocTsio 1,125 r/Mn?
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5. Kakue 00beMbl pacTBOPOB CEPHOM KUCIOTHI C MACCOBBIMU JOJISIMU KUCTOTHI 20 U
50% u motHOoCcTsIMU 1,14 1 1,39 T/MJT COOTBETCTBEHHO HAJIO CMEMIaTh, YTOOBI MOJYyYUTh 1 J1
pacTBopa CepHOU KUCIOTHI C IIOTHOCTBIO 1,219 /M, 10 r KoTOpOro MoxkeT moriaotuTh 1,344 n
aMMHaKa.

TEMA 9. PactBopuMOCTS (S) 4 K03 PUIIHEHT pacTBOPUMOCTH (S)

1. Hacpbrmiennsiii  pacTBop — ruzpokapOoHaTa  HATpUs  MUMEET  MOJISIPHYIO
KOoHIleHTpanuto comu 1,12 momp/n u twiotHocth 1,07 r/mMn. Ompenenute KodhUIIUEHT
pacTBOPUMOCTH THApPOKapOOHAaTa HATPUS B OITHUX YCIOBUSX M €ro MAacCOBYIO [IOJII0 B
HaCBILLIEHHOM PacTBOPE.

2. Onpenenure, CKOJIBKO METHOTO KYITOpoca BbInayio pu oxyaxaeHuu 10 00C 34 mn
pacTBopa ¢ MaccoBoii foneit cynbdara menu 30% u IOoTHOCTHIO 1,3 T/MII, €clii U3BECTHO, UTO
kod(durment pacrBopumoctu MeaHoro kymopoca mpu 0oC pasen 150 r/n. KakoBa maccoBas
107131 cynbhaTa MEAU B OCTaBIIEMCS pacTBope?

3. Onpenenure Maccy M COCTaB OCajKa, BBIMABIIEro mocie cMmemwuBanus 120r
pacTBopa xJopuaa Gapusi ¢ MaccoBoi goner conu 26% u 150 T pacTBOopa HUTpaTa HATPHS C
MaccoBoi goneit comu 50 %, ecnM WM3BECTHO, YTO B J@HHBIX YCIOBHSX KO3(PHUIIMEHTHI
pacTBOPUMOCTH XJIOpuAa Hartpus W Hutpata Oapus paBuel 330 u 90,45 r/a(H20)
COOTBETCTBEHHO.

4. Kakoit o0bem pacTtBopa ¢ MaccoBoil noneit cynbgara sxenesa (II) 10% u
IJIOTHOCTHIO 1,1 /MJT HaO B3ATH AJI pacTBOpeHwHs 55,6 T kene3noro kynopoca (FeSO4.7H20)
, 4T0OBI ToNyuuTh HachimeHHbIH npu 20°C pactBop cynbdara xenesa (II). Koapdumument
PacTBOPUMOCTH >KEJIE3HOTO KYIOpoca MpH ATOM TeMIiepaType paBeH 266 1/i.

S. PactBoprMocTh MoHOTUApaTa kapOonara Hatpus npu 50 °C cocrasusier 47 r Ha
100 T BotbI, @ KpUCTAIUITMYECKON cobl (Aekaruapara kapoonara Hatpus) npu 0 °C 6,7 r va 100
I BoApl. PaccunraliTe Maccy KpUCTAIUIMYECKOM COJbl, KOTOpas BbIIENIMTCA M3 1 J1 pacTBOpa
KapOOHAaTa HATPHUs ¢ IIIOTHOCTHIO 1,2 /M1, HackimenHoro mpu 50 °C, mociie ero oxnaxaeHus 10
0 °C.

TEMA 10. DJaekTposuTUvecKas IUCCONMALNSA, CTeNEHb JUccounanuu (a)

1. B xakoMm COOTHOILIEHUH 10 Macce HE0OXOJUMO CMEIIaTh PacTBOP CyJb(dara HaTpHs
C MaccoBOM monelt conu 2% u pacTBOp XJIOPHJIA KaIHs ¢ MaccoBOi nosei comu 3%, 4ToObI B
o0pa3oBaBIIEeMCSl PacTBOPE KOHIIEHTpAIlMsi MOHOB HATpusi ObUla B YEThIpE pa3a OoJblie
KOHIICHTpAllUU UOHOB Kasusi?

2. B pesynbrare civBaHHA paBHBIX OOBEMOB HACBHIIIEHHBIX PACTBOPOB XJIOpUIA
Oapus (oTHOCTH 1,25 T/MiT) M HUTpaTa HATpUs (TUIOTHOCTH 1.3 /M) BBITIAMI OCAIOK U OCTAJICS
pactBop ¢ TMIOTHOCTRIO 1.2 r1/Mi. OmnpenenuTe MOISPHBIE KOHIEHTPAIMM HOHOB,
MPUCYTCTBYIOIIMX B OCTABIIEMCS PAcTBOpPE, €CIU H3BECTHO, YTO PACTBOPUMOCTH XJIOpHUIA
Oapusi, HUTpaTa HATpUs, HUTpaTa O0apusl U XJIOpHUAa HATPUS B TaHHBIX YCIOBUSIX COCTABISIOT 25,
82, 9,05 1 33 rua 100 r BoBI COOTBETCTBEHHO.

3. MaccoBas nons kapOoHaTa HaTpus B HackimeHHOM npu 20 oC pacTBope paBHa
0,18. Ompenenure K03(GUIMEHT PACTBOPUMOCTH KPUCTAUTMYECKOH COMBI B BOJE HPU ITOM
TEMIIEpaType U MOJISIPHYIO KOHIIEHTPAIIMI0 HOHOB HAaTPHs B HACBILICHHOM PAacTBOPE, €CIIU €ro
IUIOTHOCTH paBHa 1,15 /M.

4. Onpenenure cyMMapHyl0 KOHIIEHTPAIMIO M YHUCIO YacTHUI] (MOJIEKYJI U MOHOB),
o0pa3yromuxcs mpu pactBoperuu 1,2 r ykcycHoi kucnoTsl B S00 MII BOJIBI, €CITH U3BECTHO, YTO
CTEIEHb IUCCOLMAIMA YKCYCHOM KHMCJIOTHI B IAHHBIX YCIOBHSAX cocTaBisieT 2 %. M3meHnennem
o0beMa npeHeOpeys.

5. Paccuuraiite pactBopumocTh okcuaa cepbl (IV) B Bome (B nmuTpax rasa Ha JIUTP
BOJIbI), €CITM M3BECTHO, YTO B CEPHUCTYIO KHUCIOTY mepexonut 38,8% pacTBOpeHHOro rasa,
CTENEeHb JUCCOIMAIIMU KUCIIOTHI 10 TIEPBOM CTyneHHW paBHa 8,6 % (auccounmanueil mo BTOpou
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CTYIEHHU NpeHeOpeyb), a KOHIICHTPALKsl HOHOB BOAOPO/AA B HACHIIIIEHHOM PAaCTBOPE COCTABIISET
0,061 monw/n. [TmoTHOCTH pacTBopa 1,1 r/mi.

TEMA 11. TenjoBble 3pdeKTbl XHMHYECKHUX peaKnuil

1. Omnpenenure, CKOJIBKO BBIICTUTCS TEIUIOTHI P 00pa3oBaHuu 3,4 T aMMuaka, eclid
ero TeroTa oOpa3oBaHus paBHa 46,2 k/[x/Mob.

2. Tennoter o6pazoBanus FeO, Fe304 u Fe2O3 paubr 266,5; 1117 u 8222
k/x/Monb cooTBeTcTBEHHO. OIpenennTe, CKOIBKO TEIJIOTHl BBIACIUTCS MPH CropaHuu 2,8 T
’Kelle3a B YMCTOM KHCIOPO/Ie.

3. 12 T MOHOCaxapuJa COXIJIM B U30BITKE KUCIOPOAA, IPU 3TOM BBIAEIWIOCH 184
kJlx TernmoTel. Ilocne mpuBeaeHUs MPOAYKTOB CrOpaHUs K H.y. BBIACIWIOCH 7,2 T BOABI U
ocrasioch 16,8 11 ra3oBoit cMecH (H.y.) ¢ INIOTHOCTBIO 110 Bogopoay 19,2. Onpenenute Gpopmyny
MOHOCaxXapu/a, €Clid U3BECTHO, YTO €ro TeruioTa cropanus pasHa 2300 k/Ix/MoIb.

4. B pesynpraTe CKUTraHHMs HEKOTOPOTO KOJMYECTBA OPraHMUYECKOIO BEILECTBA,
cozepkaniero aszort, B 17,92 n kucnoponaa Beaenuiaoch 180 k/[x TemioTsl, oopazoBanock 10,8 T
BO/bI M 14,56 11 ra30Boif cMecu ¢ mIO0THOCTHIO 1,635 /11, 00beM KOTOpOH Mmocie MpomyCKaHus
yepe3 U30BITOK pacTBOpa MIEJI0UN YMEHBITUIICS Ha 6,72 j1. OnipeaenuTte CTPYKTYpHYIO GOpMyTy
COMOKEHHOT'O BEIIECTBA, €CJIM ero TeroTa cropanus pasHa 1200 k/[x/monb. Bece 00beMbl 1
IJIOTHOCTh U3MEPEHBI TPU HOPMAJIbHBIX YCIOBUSIX.

5. 29 T HaCBILIEHHOTO OJHOATOMHOIO CIIMPTAa HAarpejid B HPUCYTCTBUU CEPHOM
KHUCJIOTHI ¥ TIOJYYMJIM CMECh IISITH M30MEPHBIX aJIKEHOB W MpocToro s¢upa maccoi 24,95 r .
OmnpenenuTte BBIXO MPOCTOrO 3pHpa B pacyeTe Ha B3SITHIM CIUPT U NMPEIJI0KUTE CTPYKTYPHBIE
(GbOopMyIIbl HICXOHOTO CIUPTA U MOJIYUYEHHBIX aJIKEHOB, €CIM U3BECTHO, YTO MpH Cokuranuu 10 r
cnupra Beinensiercs 301,7 k[ TemnoTel, a TeroTa cropanus ero pasHa 3500 k/[x/mMonb.

TEMA 12. B3ammopeiicTBHe ra3a ¢ paCTBOPeHHbIM BellleCTBOM

1. 67,2 obbema OpOMOBOIOPOJIa PACTBOPUIIM B TpeX 00BbEeMax pacTBopa KapOoHaTa
HATpUs ¢ MAaCCOBO oueit conu 6,145 % u mnotHocThIO 1,15 /M1, Onipeienute MaccoBbI€ 10U
BEIIIECTB B MIOJYYEHHOM pacTBope. PacTBopumocThio okcuaa yrieposa (IV) B Boxe nmpeHeOpeds.

2. CKoJIbKO 00BEMOB XJIOPOBOJIOPOa HAJ0 PACTBOPUTH B OTHOM 00BEME pacTBOpa
docdara HaTpusi ¢ MOJSIpHON KoHIEHTpammer comu 0,1 Moib/in, 4TOOBI OJYYUTH PAcTBOP, B
KOTOPOM MAaCCOBBIE JOJH KUCIBIX COJIEH paBHBI MEKITY COOOM.

3. A30TO-BOAOPOIHYIO CMECH TPOMYCTUIIN HaJl KEJI€3HBIM KaTaIU3aTOPOM, IIPH 3TOM
€€ IJIOTHOCTh yBennuuiach Ha 44,8 %. Onpenenute MaccoBble JOJIM BEIIECTB B PaCTBOPE,

MOJY4YeHHOM IIpH niponyckanuu 10 1 KOHeUHOM ra30Boil cMecH uepes 87,5 Mi1 pacTBopa

(bocdopHOIi KHCITOTHI C MACCOBOM J0JEH KUCIOTHI 8 % U MI0THOCTHIO 1,05 /M.

4. B 100 mn pactBopa ¢ochopHON KHUCIOTHI C KOHIIEHTpamuen 2 MOJIb/I |
IUIOTHOCTBIO 1,1 T/MJI pacTBOpPHIIM HEKOTOPOE KOJIMUECTBO okcuaa (ocdopa (V), B pe3ynbrare
4Yero MaccoBasi JI0Ji KHUCJIOThl B PacTBOpE yIBOWJIACh. B MOIy4eHHBIH pacTBOpP MPOMYCTUIH
13,44 n metunamuna (H.y.). OnpenennTe MacCOBBIE JIOJIU BEIIECTB B KOHEYHOM PaCTBOPE.

5. 30 r texHumueckoro cynbbuma xemnesa (II) oOpaboTtasm HU3OBITKOM CONSHOM
KHMCIIOTHI. Belenupiuiics raz pactsopuiu B 126,6 M1 pacTBopa ruipoKkcua Kajaus ¢ MacCOBOU

nponei metoun 15% v mnorHocThio 1,18 r/min. MaccoBas 01 KUCIIOH COJNM B KOHEYHOM
pactBope coctaBmia 9%. Onpenenure Maccy npuMecel B ICXOAHOM 00paslie cyab(huaa xemnesa.

TEMA 13. CkopocTh XUMH4YECKHX peakuui (v)

1. 1 1 BOAgHOro pacTBOpa aleTalbJerHja C MacCOBOM J10JIE pPacTBOPEHHOIO
BeniecTna 8,8% u mIoTHOCTHIO 1r/Mi1 cMemianu ¢ 1 1 aMMHayHOTO pacTBOpa OKcuia cepelpa.
Uepes 20 muHyT M3 pacTBopa Bbinano 21,6 r ocagka. Onpenenute MOJSIpHbIE KOHLIEHTPAUU
OpPraHMYECKUX BEIIECTB B ATOM PAacTBOPE U CPEIHIOI CKOPOCTh PEAKIMH, U3MEPEHHYIO MO
aleTanbJIeTuy B 3TOM HHTEPBajle BPEMEHHU.

2. CkopocTh  peaklMd OMBUIGHHS  METWJalerara MpsSMONpPONOPIHOHATIbHA
IIPOM3BEACHNI0O  MOJSPHBIX ~ KOHLEHTpalMWd  pearupyromux  BemecTB.  Omnpenenure
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KOHLEHTPALUIO THIPOKCH/Ia HATPUS B PEaKLIMOHHOM CMECH, €CIIM U3BECTHO, YTO MAaCCOBAst 10JIs
MeTujanerara B Heil cocraBisieT 3,7 %, CKOPOCTh peaklUu B JaHHBIA MOMEHT BPEMEHU paBHA
2.10°° MOJIB/1.MUH, 2 KO3((UIIHEHT TIPONOPLIHOHATLHOCTH B YPABHEHUHU IS CKOPOCTH PEAKIIUH
Npu JaHHON Temmeparype paseH 5.107 n/Monb.MuH. IIIOTHOCTE pacTBOpa NMPHHATH PaBHOH 1
T/MIL

3. B pesynbrare peakiuu Oposkenus riroko3bl mpu 25°C 3a 2 gaca BeIAETHIIOCH 17,92
1 okcuna yriuepoaa (IV) (n.y.). Onpenenure mMaccy crnupra, o0Opas3yromerocss mpu OpoXeHun
TJIFOKO3BI B TaKOM ke o0beme 3a 1 yac mpu 35°C, ecnu U3BECTHO, YTO CKOPOCTh 3TON peaKIuu
HE 3aBUCHUT OT KOHIIEHTpPAIlMU TJIIOKO3bI, a TeMIepaTypHbId KOA(D(PHUIIMEHT CKOpPOCTH paBeH
BOCHMH.

4. CKopocTh peakuuu STepuUKAUH TPSIMO MPONOPLHUOHATBHA TPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTpAlMi KHUCIOTHI U CHHUPTA, MpU4YeM KO3(P(UIIUEHT MPONOPLHUOHAIBHOCTH
npu 40°C pasen 0,004 n/Monb.MuH. OnpeaenuTe BEINUYNHY CKOPOCTH peakiuy dTepru(puKanum
npu 70°C B pacTBOpe B TOJyOJie, B KOTOPOM MAacCOBBIC JIOJM YKCYCHOW KHCJIOTHI M METAaHOJa
coctaBisitor 13,33% u 7,11% coOTBEeTCTBEHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 1/mi.
TemnepatypHbIii K03pOUIIMEHT CKOPOCTH PEAKITUN PABEH TPEM.

S. B crakaH nuamMerpoMm 5 ¢M IIOMECTHIIM PAcTBOP CEPHOM KUCIOTHI C MacCOBOM
noneit kucnotsl 4,75% (mmotHocTs 1,032 r/Mi1) U cBepXy HAJMIIM TOJICTBIN CIIOM HKHUAKOTO KHPa,
COJIEPIKAIIETO0 OCTATKU TOJIBKO OJIEMHOBOM KHCIO0THL. Yepes 24 yaca B BOJHOM CJIO€ MOSBHIIOCH
0,46 T rmunepuna. OmnpenenuTe Maccy OJCHMHOBOW KHCIOTHI, OOpa3yromiencs mpu
BBIIEPKMBAHUM CJIOSI TAKOT'O K€ XKHUpa IPU TOM ke TeMIieparype B cocyae auamerpom 20 cMm B
KOHTAaKTE€ C paCTBOPOM CEPHOI KHCIOTHI ¢ MaccoBoi nosel kuciotsl 20,9% (rotHocTts 1,172
r/mn) B TedeHue 40 4acoB, YUMTBIBAsi, YTO CKOPOCTh JTAHHOM I'e€TEPOT€HHOM PEaKLUH IMPSIMO
MPOIOPLMOHAIbHA KOHILEHTPAallUd MOHOB BOJOpPOJa B BOJHOM ciioe. V3meHeHUsIMU o0Bbema
BOJIHOTO CJIOsl IpeHeOpeyb.

TEMA 14. Xumunueckoe paBHOBecHe

1. Cwmecp a3ora C BOAOPOAOM C IUIOTHOCTBIO IO BOJOpOAYy 7,5 HarpeBaiu B
MPUCYTCTBUU KEJIE3HOTO KaTallu3aTopa /10 YCTAHOBJIEHMS] XMMHYECKOTO PaBHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIAAWMIM M MPHUBEIH K HOPMaJIbHBIM YCIOBHSIM, MIPH TOM €€
IJIOTHOCTh OKazajack Ha 20% OoJblle MIOTHOCTH MCXOAHOM cMmecu. Omnpeaenute o0beMHbBIE
JIOJIM BELIECTB B UCXOAHOM U PAaBHOBECHOM I'a30BbIX CMECHX.

2. B razoBoii cMecu, cocrosiieit u3z okcuaa cepsl (IV) u kucinopoa ¢ OTHOCUTETBLHOM
IJIOTHOCTBIO MO BO31yXy, paBHOM 1,7655, uwacte oxcupa cepwsl (IV) mpopearupoBana u
oOpa3oBajiach paBHOBECHAs ra30Basi CMECh C OTHOCUTEIBHOM IIIOTHOCTHIO Ha 25% Oobliie, yeMm
IJIOTHOCTh HCXOJHOM CMECH, HU3MEPEHHOM IpHU TeX XKe YycloBusAX. Paccuuraiite cocras
PaBHOBECHON CMECH B OOBbEMHBIX MPOLIEHTAX.

3. B cocyn eMKOCTBIO 5 1, 3allOHEHHBIH a30TOM (H.y.), TIOMECTHJIM HEKOTOpOE
konuyecTBO okcuma cepbl (VI) m katammzarop (V20S5). Cocyn HarpeBai MpU HEKOTOPOM
TeMIIepaType /10 YCTaHOBIEHHS XMMHUYECKOro paBHOBecHs. OOpa3oBaBIIyIOCS CMECh IOCIIE
MpUBEICHNUS K H.y. o0paboTtami U30BITKOM pacTBOpa TUApPOKCHAa Harpus. llpm sTom
obpazoBasioch 98,5 T cmecu coneit u octanock 10,6 m razoBoii cMecu. PaccumraiiTe maccy
ucxoHoro okcuza cepsl (VI) 1 KOHIIEHTpAIMK BELECTB B COCY/I€ B MOMEHT PaBHOBECHS.

4.  Ta30Byr0 cMech, IOTYYEHHYIO B pe3yjbTaTe TEPMUUECKOTO PA3IOKEHUsI HUTpaATa
MeJM, HarpeBajd Mpu HEKOTOPOW TeMmIepaType A0 yCTaHOBJIECHUS paBHoBecus. Omnpenenurte
MacCOBBI€ JI0JIN BEILIECTB B PABHOBECHON CMECH, €CIIN U3BECTHO, YTO INIOTHOCTH €€ 110 BOJOPOLY
paBHa 16,615 u uro peakius oopazoanus okcuaa azora (IV) u3 oxkcumaa azora (II) u kucmopoaa
obOparuma.

5. K pactBOpy yKCYCHOI KMCIIOTBI B METAHOJIE C MAaCCOBOM a0Jei KUCIOTHI 29,41%
u iotHOCThIO 0,816 r/Mi1 706AaBUIM KaIlIl0 CEpHON KMCIIOTHI M HAarpeBalid 10 YCTaHOBIICHUS
paBHOBecHsI. 3aT€M PaBHOBECHYIO CMECh OBICTPO OXJIAIWIM U 00padoTa U30BITKOM HATPHSI.
OObeM BBLICTUBIIETOCS TPU TOM ra3a okasaincs B 212,8 pasza Gomnbliie 00beMa HCXOTHOTO
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pactBopa. OnpenenuTe MaccoBBIE JIOJIM BEIIECTB B paBHOBeCHOU cmecu. (Peakiueit Hatpus ¢
CEPHOU KUCJIOTOM MpeHeOpeyb).

TEMA 15. DeKTpoXHMHYeCKHUH Pl AKTUBHOCTH METAJIJIOB

1. 106. 40 T mopo1ka Maraus MTOMECTUIIM B pacTBOP CyJibdaTa IMHKa Maccoi 596 r.
Yepez HEKOTOpOE BpEMsS METAIMYECKHM NOPOLIOK OTAEIWIM OT PacTBOPA, BBICYLINWIM U
B3BecHJIM. Macca mopoIika okazanach paBHON 56 r. OmpemenuTe MacCOBYIO J0JO CylbdaTa
Mar"usi B pacTBOpE, OCTaBLIEMCS [10CJIE OTIEIEHHS METAJNINYECKOTO ITOPOIIKA.

2. 107.B pactBop, conepxamuii HuTpat xene3a(ll) u aurpar xenesa (I111) ¢ paBHbIMU
MOJIIPHBIMHA KOHILIEHTpAIlMSIMU OIYCTWJIM IMHKOBYIO IUIaCTMHKY Maccod 6,5 1. Ilocne
OKOHYaHMSI XUMUYECKHX PeakIMi Macca IJIaCTUHKHU cTana paBHa 5,995 r. [lmacTuHKy BBIHYIH
U3 pacTBOpa, U pacTBOPUIIM IIPU HarpeBaHUM B 286,5 MJI pacTBOpa CEPHOI KUCIIOTHI C MACCOBOM
noJier KUCIOoTel 95% 1 moTHOCThIO 1,8 T/Mi. OnpenenuTe 00bEM BBIISTUBIICTOCS MPU dTOM
ra3a (H.y.) ¥ MacCOBBI€ JIOJIM BEIIECTB B MOJIy4€HHOM PacTBOPE.

3.  1IMHKOBYIO MJIACTUHKY Maccoi 6,5 I OMyCTWUIIM B PacTBOp, COAEp KA HUTPAT
xene3a (II) u autpart xenesa (II1), o6bemom 100 M u mmotHOCTHIO 1,1 r/™Mit. [Tocne okoHyaHus
XMMHYECKUX PEAKIHUM Macca IJIACTUHKKA yMeHblujach A0 5,905 r. [InacTUHKY BBIHYIU W3
pacTBopa, ¥ pacTBOPUIIU MIPH HArpeBaHUM B M30BITKE KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTHI, B
pe3yibTaTe 4ero BwIAEIWIOCH 2,464 1 raza (H.y.). Onpenenute MOJSPHBIC KOHIICHTPALUA U
MacCOBBIE JI0JIM BELLIECTB B UCXOJHOM PACTBOPE HUTPATOB XKeEJE3a.

4. B 40 wmn pactBOpa ¢ miotTHocTbhIo 1,25 r/mi1, cogepxatuero 10% (mo Macce) HUTpaTa
HaTpUsl, HUTPAT cepedpa U HUTPAT MeJIU MOTPy3HIIN [IMHKOBYIO TUIACTUHKY Maccoil 9,75 T.

5. ITlocne okoHYaHUsI BCEX peaKUUd MaccoBas JOJIsI HUTpaTa HATpPUS B PacTBOpE
yBennuuiachk 10 10,81%. [InacTuHKy BBIHYIH U3 pacTBOpa, U 00paboTany U30bITKOM COJISTHON
KHCJIOTBI, B pe3yibTaTe 4ero BbIAENHIOCH 2,128 1 raza (H.y.). Onpenenure MaccoBbIE JTOTH
HUTpaTa MEIM U HUTpaTa cepedpa B UCXOJAHOM pPacTBOpE.

TEMA 16. Duaektpo.u3

1. ITocne anexTponusza 250 r pactBopa Hutpata pryTH (II) ¢ MaccoBoli nonei conu
19,5% wmacca pacrtBopa ymenbmmnace Ha 10,85 1. Onpenenure KOJIWYECTBA BEILECTB,
BBIIETIMBLINXCS HA 3JIEKTPOJAX U MAaCCOBBIE JI0JIM BELIECTB B OCTABLIEMCS pACTBOPE.

2. 50 r BogHOTO pacTBOpa cynbdara MEAW MOABEPIIIN ICKTPOIU3Y, NMPU ITOM Ha
aHOJE BBIIEINIOCH 2,8 11 Ta3a (H.y.). OnpenenuTe MacCOBYIO JIOJIO CyiIb(ara MeIu B UCXOAHOM
pacTBOpeE, €CIIM U3BECTHO, UTO MOCTIE IEKTPOIU3a Macca pacTBopa coctasuia 42,4 T.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX J0JISIX), TOJIyUEHHOTO B pe3yjbTaTe
anektposusa 100 T pacTBopa cynabdara Meau, €CIM U3BECTHO, YTO BO BPEMS AJICKTPOJIU3a Ha
aHOJE BBIIENUIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBOpa MOCJE JIEKTPOIN3a cocTaBuia 92,4 r.

4. 117 r pactBOpa XJjopuzaa Harpusi ¢ MaccoBod poned comu 5% B TedeHHe
HEKOTOpPOr0 BPEMEHHU MOJBEpraiu 3aekTponausy. Ilpu 3tom Ha anexkTpoaax BbLaenuiocs 8,96 i
ra3oB (H.y.). OnpenenuTe COCTaB pacTBOpa MOCIIE AIEKTPOJIN3a (B MACCOBBIX JOJISX ).

S. B pesynbrare npomyckaHus mocTossHHOTo Toka yepe3 400 M pactBopa cyibdara
kobanpta (II) ¢ maccoBoii noneit conmu 10% u mmotHocThiO 1,1625 r/mMn Ha smekTpoaax
BBIIEWIIOCH 8,96 11 ra30B (H.y.), IPU CMEIINBAHUU KOTOPBIX MOJIYYAeTCA CMECH C INIOTHOCTBIO
1o Bojopoay 8,5. Onpenennute MacCoBbIE JOJIM BELIECTB B PACTBOPE MOCIIE BBIKJIFOYEHHUS TOKA.

8. OueHoYHBIE CPeACTBA /ISl TEKYIIero KOHTPOJISA YCIIeBAeMOCTH, py0e:KHO# aTTecTalliy U
NPOMEKYTOYHOM aTTECTALMM 110 UTOraM OCBOCHMS AUCHHILIUHBI.

IIkana oueHnBaHus Y4eOHOM aesiTeJIbHOCTH cTydeHTa [IpakTudeckue 3aHATHS
OOmuit quana3oH 6ayUIOB 3a JaHHBIN BUJ AesTenbHOCTH OT 0 10 25 6allioB 3a TEKYIIYIO
paboTy IBaXKAbl B CEMECTP MEXIYy PEUTHHTOBBIMU MepornpusThsmMu. OLieHUBAaeTCs KauecTBO U
YPOBEHBb DEIIEHUS 3a7ad M0 KaXIO0H KOHKPETHON Teme MUCHUIUIMHBL. Kpurepuu: pernieHue
JIOJDKHO OBITH OOPMIICHO ¢ TOAPOOHBIM OMUCAHWEM XOJla PEIICHUs] U PacueTHHIX (GopMyln B
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O6H_I€M BUJAC C YKA3aHUCM CAWHUI U3MCPCHHA BCCX BCIWYHH. HpeHO,Z[aBaTeJIB MOXCT 3aJ1aTb
BOIIPOC, C ICJIBIO BBIICHCHHN A ITOHMMAaHU CTYACHTOM M3y4acMOro MaTrepuala.

3 Gamna 3ajaua pemieHa npaBmIbHO, 6€3 OMHOOK.

2 Gamna XoJ penieHus NpaBUIbHBINA, HO JOMYIIEHA
omMOKa B MAaTeMAaTUYECKUX pacyeTax.

1 Gamn JlonymieHo He 6ornee 2-X OMMOOK B X0
pelIeHus.

0 daoB XoJ penieHus 3a1a4u HEBEPHBII

CamocrosiTesbHast padoTa

OO0muA ararma3oH 0aJUIOB 3a JaHHBINA BUI aeareibHOCTH 0-25. OneHnBaeTcss KauecTBO U
KOJIMYECTBO BBHIMOJIHEHHBIX IOMAITHUX paboT: pemenue 3anay (0-10 6amioB), coctaBieHue
TEKCTa COOCTBEHHBIX 3a71a4 Ha KOHKpeTHYIO Temy (0-10 6anmioB), aHaau3 UMEIOIITIXCS
METOAMYECKHX PEKOMEHIAIMH 1o pemenuto 3aaad (0-5 6annos).

JIBakbl B ceMecTpe MPOBOJUTCS PEHTHUHIOBBIE KOHTPOJIBHBIE MEPOIPHUSATHS
(KOMITBIOTEpHOE TECTUPOBAaHWE, MUCbMEHHAs paboTa, MUChMEHHOE TECTHPOBAaHUE W T.1.), 3a
KK PEUTUHT CTYJIEHT MOXET Ha0Oparh emi€ g0 25 6ayuoB. MakcumanbHasi cymMa 0ajuioB 3a
BCE BHJBI Y4eOHOH NEATEIBHOCTH CTYyJEHTa 32 OJMH CEMECTp MO AUCHUIUINHE «MeToanka
00yuYeHHUs IKOJHLHUKOB PelIeHUI0 PACYETHBIX 32/1a4 10 XUuMumM» coctasisier 100 6amos.

Taouuna 2. [lepecuer moJy4eHHOM CTYIEHTOM CYMMBbI 0QJIJI0B B 3a4€T

Boiee 56 6amios 3a4TEHO

MeHee 56 0aiIoB HE3a4TEHO

Ecnu no pe3ynpraraM 00y4eHHs U peHTUHIOBOTO TECTUPOBAHUS B CEMECTPE CTYIEHTOM
He HaOpaHo 56 0aioB, TO CAaeTCsl YCTHBIN 3ayeT. Marepuarsl 3a4eTa BKIIOYAIOT BOIIPOCH,
MPUBEICHHBIE B JAHHOUW pabouei mporpamme.
Bomnpocsl k 3a4€Ty 110 AUCLUIIIMHE

l. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI XUMUHU B KYPCE€ XUMHUH CPEIHEN IKOJIBI.

2. MeXIpeaMeTHbIE U KypCOBBIE CBSA3HM XMMUU C (PU3UKON M MaTEMAaTUKOIA.

3. Pu3nuecKue eIMHNIBI N3MEPEHHS MacChl, INIOTHOCTH, AABJICHUS U T.JI.

4. OcHOBHBIE MaTeMaTHYECKUE MOHATHSA (TIPOTIOPLHS, TPUBEICHHUE K €AMHUIIE, IPOIICHTHI,
rpaduku, cucTeMbl YpaBHEHUN, OKPYTJICHHE YUCEII U T.JI.) B PEIIEHUH XUMUYECKUX 3aa4.

5. O0603HaueHUs PU3NUECKUX U XUMHUECKUX BEJIMYUH B OOPMIICHHH PELICHUS 3a/1au.

6. Ponb, MecTO 1 ICHX0JI0ro-negaroru4eckue OCHOBBI PUMEHEHHUSI U PELIEHUS] PACUETHBIX
3a/1a4 B Kypce XUMHUHU CPEIHEN IIKOJIBI.

7. OO0mme peKOMEeHIalUK K PEIISHUI0 paCYETHBIX 3a/1ad.

8. Onpenenenre NOHATHS «y4eOHasi XUMHUECKas pacueTHas 3a1aua.

9. VYcnoBue, aHAIA3 yCI0BUS, KAUECTBEHHAS! M KOJIMYECTBEHHAS! COCTABIIIOIINE PAaCUETHON
3a[auu, aJTOPUTM perieHus], 0pOpMIICHHE PELICHHUs 3a0a4H.

10. PacueTsl Ha OcCHOBE IepBOHAYAIBHBIX XUMHYECKUX MOHATHH ((popMysia BeliecTsa,

aTOMHas Macca, MOJIEKYJIsIpHasi Macca, Yuciao aTOMOB, MOJIb, UUCIIO ABOraJpo, MaccoBas A0
3JIEMEHTA B BEUIECTBE U JP.).

11.  PacueTsl ¢ IpUMEHEHNEM 3aKOHA IOCTOSTHCTBA COCTaBa.

12. Ompenenenne Macchl, KOJIMYECTBA, 00beMa YIaCTHUKOB PEAKITMH 110 YPaBHEHUIO
peaKIiK, €CIIU U3BECTHBI Macca, KOJIMYECTBO WM 00BEM OTHOTO U3 YYACTHUKOB XUMUYECKOH
peakuuu.
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13.  VYuer npumeceit, pacTBOpUTEIIS, BBIX0a MPOIYKTA MU U30bITKA OJHOTO U3
pearupyroInx BEIECTB B pacyeTax 110 XMMUYECKOMY ypaBHeHUIO. [I[pumenenune
CTEXMOMETPUYECKUX CXEM JUISl SKCIIPECCHOTO PEIICHUS 3a/1a4.

14.  PacueTsl O NPUTOTOBIEHUIO PaCTBOPOB, IO OMPEIEICHUIO OTACIBHBIX KOMIIOHEHTOB B
pacTBope, 1o ONpeIEICHUI0 KOHIIEHTPALIMH PACTBOPOB M PACTBOPUMOCTH BEIIECTB.

15. Pacuetnsie 3amaun k TeMe «lleproanyueckuii 3aKOH U CTPOCHHE aTOMa.

16. Omnpenenenre MOJISIPHBIX MAacC, OTHOCUTENBHOU IMJIOTHOCTH U COCTaBa Ta3000pa3HBIX
BEILECTB U UX CMECEH.

17. Pacuersl, 0CHOBaHHBIE Ha MTOJOKEHUAX TEOPUH IEKTPOJIUTHUECKONU TUCCOLIUALINH,
3akoHoB Dapanes.

18.  Pacuersl Ha OCHOBE 3aKOHA JACWCTBYIOMUX Macc, mpaBuia Bant-I'odda.

19. 3ajaun Ha ompeeeHNe TEIIOBBIX A((HEKTOB XUMHUYECKUX PEaKITHil.

20. OcHOBHBIE MUHEpATbHBIC YIOOPEHHS, CITIOCOOBI BEIPAXKEHUS MUTATEIHLHON IIEHHOCTH
ynoOpeHuit B arpoXuMuu. PacyeTsl o BHECEHUIO YAOOPEHUH B MTOYBY.

21.  Omnpenenenue GopMyJbl BEIIECTBA 10 €0 COCTaBY; MO JAaHHBIM MIPOAYKTOB PEAKIIMU C
Y4aCTHEM OIPEAEIIIEMOr0 BEIIECTBA.

22. Wnentudukaius BemecTna Mo ero COCTaBy U CTPOCHHIO.

23. Pacuetnsbie 3amaun B nemoBepcusix ' MA u EI'D 3a nocnennue roapl. MeToasl penieHus
pacuetHbix 3ana4 [ MA u EI'D no xumumu.

24. [IpumeHeHrne KOMIbIOTEPHBIX TEXHOJIOTUI JIJIS1 PEIIEHUS PACUETHBIX 3a/1a4 10 XUMHH.
25. OcCHOBHbIE NPUHIIUIIBI OPTaHU3AIUU OJIMMITHA]T IIKOJILHUKOB PAa3IUYHOTO YPOBHS.
[Ipumepsl perieHns 1 OLIEHUBAaHUS PACUETHBIX OJMMITUAIHBIX 3a/1a4.

26.  Pemenue TUIIOBOH 33/1a4M B COOTBETCTBUU co crierudukanmeid EI'D mo xumum.

27. Pemenune TUTIOBOM 3a7ja4¥ B COOTBETCTBHH CO IIKOJIHHOM MPOTpaMMOi TPO(HIIBHOTO
YPOBHSL.

INPUMEPHBIE TECTOBBIE 3AIAHUSA

[Tpu snexrponuze BogHoro pactBopa KCI Ha kaTone BeIIensSeTCS:
KaJIni,

XJ10p,

BOJIOPO,

KHUCIIOPO/I.

[Tpu snextponuze Boanoro pactsopa KCl Ha aHoae BbIAESICTCS:
KaJIii,

XJI0D,

BOZIOPOZ,

KHCJIOPOJI.

B peakuu: KMnO4 + HCI(koH11.) —> MapraHer IPUHUMAET 3JIEKTPOHOB:
3,

4,
5,
6

OKBHUBAJICHT MarHus B peakUy C CEPHOUN KHUCIOTON paBEeH:
1/2Mg

12,

24 r/MoIb,
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Mg,

[Tpu HOpMaNBHBIX ycnoBUsAX | T BOJOpOAa 3aHUMAET 00BEM:
11,

22,4 1,

11,2 1,

5,6 n,

B 50 r 10 %-Horo pactBopa coaep>KUTCsI pAaCTBOPEHHOTO BEIIECTBA:
10T,

5T,

1T,

I,5r.

MomnsipHasi KOHIEHTpAaIUs BEIIECTBA B PACTBOPE paBHA MOJISIPHOM KOHIICHTPALIMK SKBUBAJICHTA
BellecTBa JUIs:

CEpPHOM KHUCIOTBHI,

COJISTHOM KHUCJIOTHI,

THAPOKCUIA KaabIus,

bochOopHOI KHCIIOTHI,

[Ipu HOpMaTBLHBIX YCIOBUSAX 8 T KUCIOPO/Ia 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 30 r 15 %-Horo pactBopa coaepKUTCS paCTBOPEHHOIO BELIECTBA!
10T,

45,

3,

1,5T.

MomnsipHas Macca SKBUBaJICHTa MarHusi B PEaki[uy ¢ CEPHOM KUCIOTOM paBHa:
12 r/mMOmb,

12,

24 r/MOIb,

Mg,

[Tpu HOpMaNBHBIX yCIOBHAX 14 T a30Ta 3aHUMAIOT 00BEM:
11,

22,4 7,

11,2 7,

5,6 m,

B 10 M Boaw! pactBopmin 10 r conu. [lomyunnu pacTBOp ¢ MaccoBOM 10J€H:
30 %,
40 %,
50 %,
60 %.
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DKBUBAJICHT THAPOKCHUIA MEAH B PEAKIIUU C H30BITKOM COJISTHOM KHCIIOTHI PaBEH:
98,

49T,

Cu(OH),,

1/2 Cu(OH)s.

[Tpu HopManbHBIX ycoBUX 38 T GTOpa 3aHUMAIOT 00BEM:
11,

22,4 1,

11,2 1,

5,6 n,

B 200 r 40 %-Horo pacTBOpa COACPKUTCA PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40 r.

MounsipHasi KOHIICHTpAIHsI BEIIECTBA B pACTBOPE paBHA MOJISPHON KOHIICHTPAIIMN SKBUBAICHTA
BellecTBa JIs:

CEpPHUCTOU KHCIIOTHI,

COJISTHOM KHUCJIOTHI,

rHJIpoKcuaa 6apus,

dbochopuCTOl KUCIOTHI,

B 2 15 M pactBopa coiep>KUTCSl paCTBOPEHHOIO BEIIECTBA:
10 mo0ub,

5 MOJIb,

2 MOJIb,

4 MOJIb.

Ecnu monsiprast macca ra3a pasua 30 1/M0J1b, TO IPH HOPMATBHBIX YCIOBUAX 15 T raza
3aHUMAIOT 00bEM:

12 m,

11,2 7,

28 1,

22,4 1.

B 15 mn Boae! pactBopuiu 5 r conu. [lonyduin pacTBop ¢ MaccoBO A0JIEH:
25 %,
20 %,
30 %,
15 %.

9. YueOHO-MeTOAMYeCKOE U MH(OPMAITMOHHOE o0ecredeHne JUCHTUNIMHBI (MOIYJIS)
a) OCHOBHAS JIUTEpaTypa:

1. Cupuxk, C.M. OCHOBBI METOAUKH O0YUCHHSI XUMUHU: HJIEKTPOHHOE yueOHOe mocodue /
C.M.Cupuk, JI.I'.TuBanoBa; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
Oeneparun, PenepaabHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKIACHUE
BBICIIETO 0Opa3zoBanus «KeMepoBCKHUii roCyIapCTBEHHBIN YyHUBEpcUTET», Kadeapa
HeopraHuueckoil xumuu. — KemepoBo: KeMepoBckuil rocyaapCcTBEHHBIN YHUBEPCUTET,
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2015. - 167 c. un. — Pexxum goctyna: 1o noArnucke. —
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13.06.2019). — bubnuorp. B kH. — ISBN 978-5-8353-1822-3. — TekcT: 37€KTPOHHBIH.
Banyesa, T.H. Metoauka perieHus 3a1a4 1o XUMAK: Y4eOHOE TTOcOOUe ISl CTYJICHTOB
HarpaBJIeHUs TOATOTOBKY «Xumusi» : [12+] / T.H.Banyesa, A.M.KpacHoBa. — MockBa;
bepmun: dupexr-Menna, 2019. — 57 c.: Tabn. — Pexxum goctyna: 1o moamucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(nara oOpamieHus:
13.06.2019). — bubauorp. B kH. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. —
TeKCT: 3IEKTPOHHBIN.

I'munka, H. JI.3amaun u ynpaxHeHus 1o oO1iel XuMuH: yaeOHO-IPaKTHIECKOE Mocoone
/ H. JI. 'nunka ; mox penakiueii B. A. [TonkoBa, A. B. babkoBa. — 14-e u3zn. —
Mocksa: U3natenscTBo FOpaiit, 2019. — 236 c. — (bakanaBp. AkameMuueckuii Kypce).
— ISBN 978-5-9916-8914-4. — Tekct: anektponnslii / DbC KOpait [caliT]. —
URL:https://biblio-online.ru/bcode/431810

Kpatkuii kypc XuMHUH ¢ IpUMepaMu pelIeHUs 3a1a4 U 3aJaHUSIMH JJIsI CAMOCTOSTETHHON
pabotsl: yueoHnoe nocobue / B.U.Endumos, C.C.babkuna, E.M.Mscoenos,

AN SApommnckuii. — Mocksa: lupexr-Menua, 2014. — 348 c. — Pexum nocryna: no
noanucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222(nara
obpamenus: 12.06.2019). — ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — Tekcr:
3JIEKTPOHHBIMN.

0) 10MOJTHUTEIbHASI JIUTEepaTypa:

1.

CemenoB U.H., Dkcnpecc-o0ydenue mo pemennto xumudeckux 3aaad / Cemenon U H. -
2-e u3a., crepeorur. - CI16. : XUMUM3 AT, 2017. - 128 ¢. - ISBN 978-5-93808-292-2 -
Tekcr : anextponnsii / ObC "KoncynsTanT crynenrta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785938082922.html

Acmunikas A.®@., Mcnonb3oBanne nHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUMA
npu 00y4eHUH XUMHUH: MeToandeckoe nmocodue / A. ®@. Acniuukas, JI. B. KupcOepr. - 2-¢
3. - M.: BUHOM, 2012. - 356 c. (Madopmaruzamus oopazoBanus.) - ISBN 978-5-
9963-0762-3 - Tekcr : anektponHsbiii // IBC "KoncynsranT crymenrta” : [caifT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996307623.html

CyBopos, A. B. O6mas u Heopranuueckas Xxumus. Borpock! u 3aaun: yaeOHoe mocobue
JUTs cpeqiHero npodeccuoHanbHoro oopaszoBanus / A. B. CyBopos, A. b. Hukomnbsckwii.
— 2-e u3 ., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-07903-6. — Tekcr:
anekTponHbid // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(naTa
obpamenus: 12.06.2019).

Amnapres, A. N.O6mas xumus. COOpHUK 3a/laHU# ¢ IPUMEPAMU PellieHU: yaeOHoe
nocoOue 1yt cpeaHero npodeccuoHanbHOro oopaszoBanus / A. . Anapues, JI. 1.
Adonuna. — 2-e uzn., ucrp. u gorn. — Mocksa: M3garenscTBo FOpaiit, 2019. — 127 c.
— (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09932-4. — Tekcr:
anekTponHbid // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nata
obpamenus: 12.06.2019).

OneitaukoB, H. H. Xumusi. AITOpUTMEI pEIICHHS 3a/1a4 U TeCThI: yaeOHOe MOCcoOue s
cpennero npodeccuonansHoro oopazosanus / H. H. Onetinukos, I'. I1. MypaBbeBa. — 3-
e u3 ., ucnp. u gon. — Mocka: U3narensctBo FOpaiit, 2019. — 249 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4. — Tekcr:
anekTponHbid // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705(nata
obpamenus: 23.12.2018).

I'muuka, H. JI.OOmas xumus. 3a1aqu v ypaxxHeHUS Y4eOHO-IPAKTUIECKOE TOCOOHE IS
cpennero npodeccuonansHoro oopazosanus / H. JI. I'muuka; mon pemakiueit B. A.
[TonkoBa, A. B. babkoBa. — 14-e uzn. — Mocksa U3marensctBo KOpaiit, 2019. — 236
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http://biblioclub.ru/index.php?page=book&id=481629
http://biblioclub.ru/index.php?page=book&id=571304
https://biblio-online.ru/bcode/431810
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https://www.studentlibrary.ru/book/ISBN9785938082922.html
https://www.studentlibrary.ru/book/ISBN9785996307623.html
https://biblio-online.ru/bcode/442100
https://biblio-online.ru/bcode/438405
https://biblio-online.ru/bcode/437705

c. — (ITlpodeccuonanpaoe oopa3zoBanue). — ISBN 978-5-534-09475-6. — Tekcr:
anextpoHHsii // DBC FOpaiT [caiiT]. — URL:https://biblio-online.ru/bcode/433858(nara
obOparmenus: 23.12.2018).

7. Xumud. 3a1a4HUK ydeOHOE MocoOue IJIsl CpeaHero mpodeccuoHaaIbHOT0 00pa3oBaHus /
10. A. JleGenes [u np.] ; mox obmieit penakmueii I'. H. ®aneeBa. — MockBa
NznarensctBo KOpaiit, 2019. — 238 ¢. — (IIpodeccunonanbroe odbpazopanue). — ISBN
978-5-9916-7786-8. — Tekct: anekrponnbii // OBC IOpaiir [caliT]. —
URL:https://biblio-online.ru/bcode/436534(nata oOpamenus: 23.12.2018).

B) NporpamMMHoe odecnieuenne u UHTEepHeT-pecypcsbl
OOGecnedeH MOCTYI K COBPEMEHHBIM MPOo(ecCHOHABHBIM 0a3aM TaHHBIX, HH()OPMAIMOHHBIM
CIPAaBOYHBIM M IMOMCKOBBIM cucteMam (oubmanorexa COI'Y):

1. DnexTponnas Oubnmoreka auccepraiuu u asropedeparos PI'b (OB/] PI'B) (https://dvs.rsl.ru).
2. ObC «YHuBepcurerckas o6uoimoreka online» (https://biblioclub.ru).

3. ObC «Hayunas snextponHas 6ubnuoreka eLibrary.ru» (http://elibrary.ru.)

4. YuuBepcanbHas 6a3 ganHbeix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[Maposnb: Khetagurov

5. OBC «KoHcynbTaHT cTyaeHTay. http://www.studentlibrary.ru

6. ObC «lOpaiiT» - oOpa3zoBaTenbHasl Cpela, BKIIOYAIOIIAs BUPTYaJbHBIA YHUTAIBHBIA 3aj
y4eOHHUKOB M YUEOHBIX TIOCOOHIT OT aBTOPOB U3 BEAYIINX BYy30B Poccuu 110 BCeM HampaBJICHUSIM
U crnenraiabHocTsIM (www.biblio-online.ru)

7. Nadopmanimonno-npaoBoii nmoptan «["apant» (http:// www.garant.ru/ ).

8. CnpaBounast paBoBas cucrema Koncynsrant [lmtoc (http://www.consultant.ru/ ).

CocTaB JMIEH3HOHHOTO M CBOOOITHO PACPOCTPAHAEMOI0 MPOTPAMMHOTO
o0ecrieyeHusl, B TOM YHCJIe 0TEYeCTBEHHOr0 NPOM3BO/ACTBA

Ne n/m HaumeHoBaHue Ne norosopa (JinueH3usi)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L. 04.2016 .
) Office Standard 2016 No 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTUBUPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. | mporpammuoe obecieuenue | 14.03.2019 r, npoanena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anst O9BM «bank | Pazpabotka cory CBuzeTENBCTBO 0
4 | BOTIPOCOB /IS KOHTPOIIA rOCy/IapCTBEHHOW PETrUCTpallMi MpPOTrpamMMbl IS
" | 3HAHUNY OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
CiscoWebex- Cucrema | OOO AiicrexmoroBop Ne J183-2020 ot 10.08.2020-
5.
MIPOBEICHUS] BEOMHAPOB. 10.08.2021 1.
CucreMa IOMCKa TEKCTOBBIX | Ne795 oT 26.12.2020 (mecTBUTEIIGH 0
6. | 3aMMCTBOBaHUM 30.12.2021r) ¢ 3AO «AnTu-ILnaruar»
«Antumiaruar.BY3»
[Tporpammuoe obecrnieuenune | CBOOOIHOE TpOrpaMMHOE obecriedeHne(0ecCpodHO)
- | A pEeIaKTHPOBAHUS
" | xumuueckux ¢opmyn Isis
Draw
] Cucrema tectupoBanus | Ned68  or  03.12.2013 UII  Cynrarynux
" | Sunrav WEB Class P.T.(6eccpouno)
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https://biblio-online.ru/bcode/433858
https://biblio-online.ru/bcode/436534
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.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

DnexTpoHHas OubIMoTeKa
JFICCEePTaIlM U aBTOpedepaToB
PT'b(DB/] PI'B)

https://dvs.rsl.ru

TpeOyetcst peructpaius B OMOIMOTEKE
cory

OBC"YHuBepcuterckas OuOIMOTEKA
ONLINE"

https://biblioclub.ru
Tpebyercs peructpauust B OubIMOTEKE
cory

OBbC «Hayunas AJIEKTPOHHAs
oubmmoteka eLibrary.ruy»

http://elibrary.ru.
TpeOyercss peructpanusi B OuOIHOTEKE
cory

VYHuBepcanbHass 0a3 ngaHHbIX East
View

https://dlib.eastview.com
Jlorun: Khetagurov; I1apons: Khetagurov

ObC  «KoHCynIbTaHT  CTYJIEHTa»
Crynenueckas JIEKTPOHHAS
OMOIMOTEKa TO MEAMIIMHCKOMY |

http://www.studentlibrary.ru
Tpebyerca peructpauus B OuOIHOTEKE
cory

dapmarieBTHYECKOMY 00pa30BaHMUIO,
a TaKk)Ke 110 €CTECTBEHHBIM M TOUYHBIM
HayKaM B LI€JIOM.

www.biblio-online.ru

OBC «lOpaiiT» - oOpa3zoBaTenbHas
cpeda, BKIIOYAIONIAs BHUPTYaJIbHBIN
YUTAIBHBIA 321  y4eOHMKOB U
6. | yueOHBIX TOCOOMII OT aBTOPOB W3
Benymmx By30B Poccum mo Bcem
HAIMpaBJICHUSM U CHEIMATBHOCTSIM

cory

Tpebyerca peructpauus B OuOIMOTEKE

PexoMeHIaUM MO HCHOJAb30BaHHIO WHTEpPHET-PeCcypcoB W JAPYrHX 3JIEKTPOHHBIX
HHEPOPMAIMOHHBIX HCTOYHHKOB
https://strempler.ucoz.ru/

10. MaTepuaJIbHO-TeXHMYECKOE O0ecneyeHHe TUCHUILTUHBI (MO1YJIs1)

YueOHble ayIUTOPHUH Ui IPOBeeHNs 3aHATUH JIEKIMOHHOI0 THIA, CEMUHAPCKOI0 THIA,
rPYNNOBBIX ¥ UHANBHAYAJBHBIX KOHCYJbTAMN, TEKYIIETr0 KOHTPOJISI U MPOMEKYTOUHOI
aTTeCcTAlMU, 4 TAK/KEe CAMOCTOATENIbLHON pPadoThl 00yYAKOIIMXCS: TTPENOJABATEIBCKUI CTOI,
CTYJI, CTOJIBI M CTYJIbS JUISL 0OyJaromumxcs, kadeapa, KiIaccHas J0cKa.
O6opynoBaHue: MYJIbTUMEIUUHBIA KOMIUIEKC (IIPOCKTOpP, JKpaH), HOYTOYK, KOJIOHKH C
IpPOrpaMMHBIM 00ECIEYeHHEM, BBIXOJIOM B CeTh VHTEpHET W JOCTYIIOM B JIIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHy0 cpeny COI'Y
[Iporpammuoe ob6ecnieuenure Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; nemoHcTpanimoHHbIe 1 yaeOHO-HATIISHBIC TOCOOUS (BUICOTIPE3CHTAITHS).

JlabopaTopun: KOMIbIOTEpPHbIE KJACCHI I NMPOBeAeHHUS] TEKYIIero KOHTPOJSA H
MPOMEKYTOYHOI aTTeCTAMHU, 2 TAKKEe CAMOCTOSATEILHOI PadoThl 00y4YaIOIINXC:
IpenoAaBaTebCKU CTOJ, CTYJI, CTOJIBI U CTYJbS A7 o0y4aroniuxcs, kadenpa, kKiaccHas 10CKa.
Obopyoosanue: KoMnblOTepsl JUIsI KOMIIBIOTEPHOTO Kilacca B KOMIUIEKTE - C MPOrPaMMHBIM
o0Oecrie4eHreM, BBIXOJIOM B CeThb VIHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO HH(DOpPMAIMOHHO-
oOpazoBatenpHyto cpeny COI'Y; ucrounuku 6ecriepedoiinoro nmuranus, Ippon, komMmyTatop uis
kimacca D-Link DGS-10240, untepaxturas gocka 78 (1702070/15112/11344/2+ npoextop Beno
MX503.
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
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Ilpoepammnoe obecneuenue: 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 I10); ITporpammuoe
obecrieueHue s peAakTupoBaHus xumudeckux ¢opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CucremMa MoucKa TEKCTOBBIX 3aUMCTBOBaHUM «AHTuraruatr BY3y;
[Iporpamma gt OBM  «bank BoOmpocoB s KOHTpoJds 3HaHWi»; ['apant; Cisco Webex;
JEMOHCTPAIIMOHHBIC U yU4eOHO-HATTISAHBIE TTOCOOUS (BUICOMPE3CHTAIHS).

bubauoreka, B TOM 4YHCJIe YUTAJIBbHBIA 3aJ1: CTOJBI M CTYJbS JJIA OOYy4YaroIIUXCs,
KOMIIBIOTEPHl B KOMIUIEKTE - C MPOrPaMMHBIM OOECIieYeHUEM, BBIXOJIOM B ceTh WHTEpHeET u
JIOCTYIIOM B AJICKTPOHHYIO HH(GOpMaIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.
IIpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynbrant mmoc; ['apant; Cisco Webex;
OBC"YHusepcurerckas 6moimoreka ONLINE" https://biblioclub.ru
OBC «KoncynbTaHt cTyaeHTa»  http://www.studentlibrary.ru
OBC «lOpaiit» www.biblio-online.ru
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11. luct o6HOBNEHUA/aKTyanu3aumum

(Ecnu npozpamma 6bina obHosneHa, mo ciaedyem 0obasums craedyroujee (8bl16pame HyHcHbil
eapuaHm))

Mporpamma obHOBANEHA.

Mporpamma paccMoTpeHa U yTBepKAeHa Ha 3aceaHuun Kadeapbl

HAUMeHOoBAHUE
Kaghedpbl OT « » 20 r., npoTokon Ne

Mporpamma oaob6peHa Ha 3aceaaHMmM coBeTa
¢dakybTeTa OT « » 20 r., npotokon Ne
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