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[IporpamMma cocraBieHa B cOOTBeTCTBUM ¢ DeaepaibHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
cTangapToM 1o HanpasieHuto 44.03.05 Ilenarorndyeckoe oopazoBanue (¢ AByMs IPOPHUISIMHU TOATOTOBKH),
YTBEPXKACHHBIM TpHUKa3oM MuHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoit @enepamuu oT <«22»
despans 2018 1. N 125 (3apeructpupoBan MunmcTepcTBOM focTuiinu Poccuiickoit deneparnuu 15 mapta
2018 r., peructpaunonusiii Ne 50358), ¢ n3MeHEHUAMH, BHECEHHBIMU ITPUKa30M MMHUCTEPCTBA HAYKU U
BBICIIETO oOOpa3oBaHusi poccuiickod @Denepanuu oTr 8 deBpans 2021 1. Ne 83 (3apeructpupoBaH
MunucrepctBoM roctuiiuu Poccuiickoit ®eneparuun 12 mapra 2021 1., peructpanuonasii Ne 62739),
npuka3oM MUHHCTEPCTBA HAYKH U BhICIIEro oopasoBanus Poccuiickoit denepanuu ot 26 HosOps 2020 r.
Ne 1456 (3apeructpupoBan MunucrepcTBoM toctuninu Poccuiickoit @eaepanun 27 mas 2021 1., Ne 63650)
«O BHeCeHMHM HU3MEHEHUH B (QenepajbHble TOCYAapCTBEHHBIE 00pa30BaTEIbHBIC CTAHIAPTHI BBICILIETO
o0pa3oBaHUs», y4eOHBIM IUIAHOM NOATOTOBKM OakamaBpa mo HampasieHuto 44.03.05 Ilemarormueckoe
obpa3oBanue (¢ aByms mpoduisiMu moAroToBku) [Ipodmim bronorus. Xumus, yTBEpKIACHHBIM Y YeHBIM
coseroM ®I'EOY BO «COI'Y» (mpotokon Ne 9 ot 27.04.2023 1.).

CocraBurenb: Araesa @.A., noueHT kadeapsl 001Iel 1 HEOPraHUYECKON XMMUH.

Pabouas npoecpamma oucyuniunvl NPpUHAMA 6 cOCMAase OCHOBHOU NPOGecCUOHATbHOU 00PaA3068aMeENbHOL
npozpammul peutenuem yuenozo cogema (npomoxon Ne 9 om 27.04.2023 2.)



1. Crpykrypa u o0masi TPy10€eMKOCTb THCHHUILINHBI
Obwas mpyooemkocms OUCYUNTUHBL 8 3AUEeMHbIX eOuHuYyax -5, akademuueckux yacax -180

Ounas popma oOydeHus

Kype 5
Cemectp 9
Jlexmn 48
IIpakTrueckue (CeMUHAPCKUE) 3aHATHS 48
JlaGopaTopHsie 3aHATHS -
Koncynpramuu

WToro ayaAnTOpHBIX 3aHITHI 96
CaMocTosiTeNpHas paboTta 48

KypcoBas pabora -

dopma KOHTPOJIS

JK3aMeH 36
3a4eT
OO0111€ee KOJIMYECTBO YaCOB 180

2. Llean ocBOeHUS TUCHUILIUHBI

Hucnummaa «Mertonuka OOydeHUsS IIKOJBHUKOB PEIICHHIO PACUETHBIX 3a7ad 10 XHUMHH)
npu3BaHa o0ecneuuTh NPOPECCHOHANBHYIO IOATOTOBKY CTYACHTOB B KadecTBE YYHUTEIeH XUMUU
00mieo0pa3oBaTebHBIX Y4eOHBIX 3aBeaeHUi. LlensiMu OCBOCHHS MUCHMILIMHBI «MeToauka oOydeHus
HIKOJILHUKOB PEIICHUIO PACUETHBIX 3a7a4 10 XUMHI SBISIOTCS:
- O3HAKOMJICHHE CTYJICHTOB C THIIAMH XHMHYECKUX 3aJ]1a4, MCIOJIb3YeMbIX B 0a30BOM W TPO(UILHOM
Kypcax XUMUU;
- (hopMupoBaHHEe Tieaarora-mpodeccuonaia, CiocCOOHOr0 HAyYUTh PEIICHUI0 PACUETHBIX 3a/1a4 YJaIIuXCst
Ha YpOKaX XMMHH 0a30BOr0 U MPOQUILHOTO YPOBHEH;
- O3HAKOMJICHHE CTYJEHTOB C PEKOMEHAAIUSMHU IO OPraHU3alMH OJUMIIHNA] IIKOJIBHUKOB MO XUMHUH U
OLICHUBAHUIO pPEUICHUH OJNMMIMAIHBIX 33JaHUM Pa3IMYHOTO YPOBHS. (ITC: 01.001 IIemaror
(megarornyeckasi J1eiTeJIbHOCTh B JOIIKOJbHOM, HA4aJbHOM 001IleM, OCHOBHOM 001l[eM, CpeIHeM
o0mem o0pazoBanum) (Bocnuraresb, yunreas); 1.003 Ilenaror 1onoHuTEILHOIO 00pa30oBaHus AeTel U
B3pOCJ/IbIX.

3. Mecrto qucuuminnsl B ctpykrype OIIOII 6axaraspuama
HucuuruinHa «MeTtoauka oOy4deHMs IIKOJIBHUKOB PELICHUIO pacu€THBIX 3a4ad 10 XUMHH»

sBIIsIeTCs 00s3arenpHOM quctuminHon b1.0.08.08

ITporpamma kypca «MeToauka OOy4eHHUS IIKOJBHUKOB PELICHUIO PACYETHBIX 3a7ay 10 XUMHUM»
npeaHa3HayeHa i OakanmaBpoB S5 kypca mo HampasieHuto 44.03.05 ITlemaroruueckoe oOpazoBaHue (c
JIBYMsi IpOoQWIAMHU MOATOTOBKM). B mporecce u3yueHHs yuyeOHON IUCHMIUIMHBI CTYACHTHI IMOJIYYaroT
3HAHUS W HABBIKM PEIICHHWS pPAacuETHBIX 3a7ad MO0 XMMHHU, HEOOXOAWMBIC UIS JIyYIIer0 TMOHUMAaHHS H
YCBOEHMsI y4eOHOro MaTepuana Mo BCeM XMMHYECKUM MCHMIIMHAM, a TaKKe METOJHUKE MpPenoJaBaHus
XVMHH, U YCIICITHOTO MPOX0XKICHHS ITeAarornaecKOi MPaKTUKH.

IIpy oOcBOEHMM MAHHOW JUCHMIUIMHBI CTYAEHT CMOXKET MPOJAEMOHCTPUPOBATH 00O0OIIEHHBIE
TpyaoBble QyHKIUH (TD):

v' Tlemarorudeckas IesTeIbHOCTD 110 MPOSKTUPOBAHUIO U Pean3alli 00pa3oBaTeIbHOrO MpoIecca B
00pa30BaTeNbHBIX OpPTraHU3aIMAX JOIIKOJBHOTO, HAYaJIbHOTO OOMIEr0, OCHOBHOTO 0OMIero,
cpeaHero odmiero oopazoBaHus

v’ Tlemarormueckas  JESTENBHOCTH MO  TPOCKTHPOBAHWIO WM peajM3allid  OCHOBHBIX
00111€00pa30BaTEIBHBIX MPOrPaMM

v' TlpenomaBanue 1O TPOrpaMmaM MPOPECCHOHATLHOTO OOYUYCHHUS, CPEIHEro MpodhecCHOHATBLHOTO
obopazoBanuss (CIIO) wu  nomosHUTENnbHBIM — npodeccuoHanbHbM — mporpammam  (IIID),
OPUEHTHPOBAHHBIM Ha COOTBETCTBYIOIINI YPOBEHb KBAJTH(PUKAIHH



v OpraHuzandsi W [POBEICHHE Y4eOHO-IPOU3BOACTBEHHOTO MPOIECCa MPU  pealnu3amndu
00pa3oBaTeNbHbIX IPOrpaMM Pa3InYHOIO YPOBHS U HANPABICHHOCTH

v OpraHu3andoOHHO-TIEIATOTHYECKOE  COMPOBOXKICHUE  rpymibl  (Kypca) —OOydJarommxcsi 110
nporpammam CIIO.

Jlnist OCBOGHUS TUCIHUILIMHBI «MeTouKa 00y4eHuUs IKOJIBHUKOB PEIICHHIO PACYETHBIX 337134 110
XUMHUHU» CTYIEHTHl UCHOJb3YIOT 3HAHUS, YMEHHUS U CIOCOOBI NIEATEIbHOCTH, COPMUPOBAHHBIE B XOJI€
n3ydeHus aucuuiuime «lIcuxonorusa», «llemarorukay, «Maremarnka», «DOu3nuKa», a TaKKE XUMHUUYECKUX
JUCHUIUIMH TpodeccuonansHoro mukina «OOmas xumus», «Heopranmdeckas xumusy», «Dusmdeckas
XUMHUS», «OpraHudeckas XUMHUs.

B cBor ouepens, aucuurinHa «MeToauka 00ydeHHs IIKOJbHUKOB PEIICHUIO0 PacuETHBIX 3aj]1ad
0 XHUMHH» COJEPKUT JIOTOJHUTEIbHBIE WH(GOPMAIMOHHBIE M METOJOJOTHYECKUE TOAXOIB IS
OCYIIIECTBIICHUS IEATEIBHOCTH CTYJCHTOB BO BpeMsl NI€Aarornyeckoil MpakTUKH, a TaKKe MPH MOJATOTOBKE
BBIITYCKHBIX KBAJTU(UKAIIMOHHBIX PadoT.

Jlnst ocBoeHuUs TaHHOM yueOHOo# aucturuiHbl (Y /J]) CTyIeHT nqoinkeH
3HATh. OCHOBHBIC TIOHATHSI, 3aKOHBI M TEOPUH OOIIEH, HEOPraHUYECKON M OPraHUYECKON XUMUH;

YMeThb: NMPOBOJIUTH COOTBETCTBYIOIIME MAaTeMAaTHUECKHUE BBIUMCIICHUS; MOJIb30BATHCA OOIICTIPUHSATHIMU
crioco6amu 0003HaUYEHUS (PU3UKO-XMMUYECKUX BEJTUYMH,
BuiajgeTh: HaBbIKAMU COCTaBJICHUS YPaBHEHUN XUMUYECKUX PEaKLIUH.
4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHHUILINHBI
(koMmeTeHIMH 00yUaIOLEerocs, popMupyeMbie B pe3yJibTaTe 0CBOCHHS JHUCIUIIJINHbBI)

B pesynbprare OCBOCHHS MUCHMIUIMHBI Y CTYACHTA JOJDKHBI OBITH COPMHUPOBAHBI CIETYIOIINE
KOMIIETCHIINH:

OIIK-5: CriocobeH ocylecTBIIATh KOHTPOJIb U OLEHKY (hOpPMUPOBAHUS PE3YJIbTaTOB 00pa30BaHUs
00y4arouuxcs, BBISIBISATh U KOPPEKTUPOBaTh TpyaHocTH B 00yuenuu (I1C:01.001, 01.003)
3HaeT: MeETONUKY pa3pabOTKM M NPUMEHEHUS KOHTPOJIbHO-U3MEPUTENBHBIX U KOHTPOJIbHO-
OLICHOYHBIX CPEACTB, MHTEPIPETAIUU PE3yIbTATOB KOHTPOJS U OICHUBAHMS, COACPKAHHE, BHJIBI,
dopmbl, QyHKIIMH, METOABI KOHTPOJISA M TMEJarorudeckue TpeOOBaHMUSA K OLEHKE KakK Pe3yJbTaTy
MO3HABATEIILHON 1eATeIbHOCTH
YMmeer: aHaIM3UPOBATh IPUMEHEHUE BEIOPAaHHBIX (POPM U METOJIOB IE€IarOrH4eCKON TUArHOCTHKH,
OLIEHOYHBIX CPEJCTB, KOPPEKTHUPOBATH UX U COOCTBEHHYIO OLIEHOYHYIO /1€ATEIbHOCTD
Baajeer: HaBbIKaMU MCIIOJIB30BAHUS ME€JArornyecku 00OCHOBAHHBIX (OPM, METOJIOB, CIIOCOOOB U
NPUEMOB OPraHU3aLUU KOHTPOJIS U OLIEHKH
OIIK-7: CnocoOeH B3alMOJEMCTBOBATh C yYaCTHUKAMU OOpa30BaTENIbHBIX OTHOILIEHHH B paMKax
peanuzanuu obpazoBaTenbHbIX mporpamm (I1C:01.001, 01.003)
3Haer: crnocoObl B3aMMOJCICTBHUS MeJarora ¢ pasIu4yHbIMU CYOBEKTaMM I€Jaroruyeckoro
npolecca; CTPYKTYpy M JIUHAMHUKY MEXIMYHOCTHBIX OTHOIIEHHUH, MOHATUS TPYNIOBOH H
MEXJINYHOCTHOM COBMECTUMOCTH
YMeer: NpoBOANUTE NICUXOJIOTMUECKUN aHAJIN3 NE€JAarOTMYECKUX CUTYyAallMi U OCYIIECTBIATH IIOUCK
HOBBIX NPO(QECCHOHATIBHBIX PELICHUN MeNaroriuyecKux CUTYalUd, yYUTHIBaTh MEKIMYHOCTHBIE
OTHOILIEHHS B yYEOHBIX TPYNIax U MeAaroruuecKoM KOJIJIEKTHBE
Baapneer: ocHoBamu oOecriedeHMs] B3aMMOJEHCTBHS € IefaroraMd U JAPYTUMHU CIEHHATUCTaMU
o0pa3oBaTeNbHONW OpraHM3alyy M0 BONPOCaM pa3BUTHs OO0yYaloIUXcs B BeAylled Uil Bo3pacTa
NEeSTENIbHOCTH; METOJaMU HWHAMBUAYAJbHBIX W TPYNIOBBIX KOHCYJIbTAUH  yYaCTHHKOB
00pa3oBaTeNbHBIX OTHOIIEHUH, METOaMHU KOMaH1000pa30BaHuUsl.

OOmuM cpencTBOM KOHTpPOJSl SIBISIETCSl BBEJIEHHAs B YHUBEpCHUTETE OalsIbHO-pEeHTHHIOBas
crcTeMa OIIeHKH YCIIEBaeMOCTH CTYJICHTOB HarpaBiieHUll OakajgaBpuara.

[Tpu npoBeaeHnn y4eOHBIX 3aHATUN oOecreyrBaeTcs pa3BUTHE y O00y4aroOUIMXCsS HABBIKOB

KOMaHHOW pabOThl, MEKIMYHOCTHONH KOMMYHUKALIUU, IPUHATHUS PEIICHUI.

5. Coaep:xaHue M y4eOHO-MeTOAMYECKAS] KAPTA AUCHUIIIHHBI

Hene HanmeHnoBanmne TeM 3aHaTus CamocTosTebHas ®opMbI Koanuec




e (BOompocoB), pabora KOHTPOJIA TBO
H3y4aeMBbIX IO JAHHOU | Jlexy IMpaktruec | ComepikaHue | yac 0ai0B
AUCHUILINHE W KHE L
3aHSTHUS
1 Meronnueckue 4 4 Pemenue 4 IIpoBepka 2
TpeOOBaHUS K PELICHUIO 3a1au 1o pEIIeHHBIX
XUMHUYECKHX 3aJ1ad. TeMe 3aaq
«MaccoBas
J10J151
JJIeMEHTa B
XUMHYECKOM
COCTMHEHUU
WIH B
CMECH
2 Maremaruueckue 4 4 Pemenue 4 [TpoBepka 2
METO/IbI B 3a1au 1o pEIIeHHBIX
bopMyIMpOBKE U TeMe 3a7a4
0TOOpaXKeHUH «OrnpeneneH
BaXHEHIINX ue (opMyIbl
KOJIMYECTBEHHBIX BEIIECTBA»
3aKOHOB XUMHH
3 Pacuetsi mo 4 4 Pemenue 4 2
XUMHYECKUM 3a1au 1o
dbopmynaM u TeMe
YpaBHEHUSIM «Pacuetsl 10
YPaBHCHHSIM Iposepka
XUMHYECKHUX
» PEIICHHBIX
peaxiuil. sanan
Beixog (1)
MpOAyKTa B
peaKIuy WIH
B IIpOLIECCE»
4 Pacuets! mo Teme 4 4 Pemenue 4 2
«PacTBOpBI» 3a1aq 1o
TeMe
«MonspHbIi
o0peM rasza
(Vwm).
Hopmainbsnsie
YCIIOBUS
(H.y.)»
5 PacueTsl Ha ocHOBE 4 4 Pemenue 4 2
ra30BBIX 3aKOHOB 3aaq 1o
TeMe
«AOGcomoTHA
g (r) wu
OTHOCHUTEITbH
as (D)
IJIOTHOCTD

rasa»




6 3agaun K TeMe Pemenue
«lTepuoguueckuii 3aKoH 3a7a4 1o
Y CTPOEHHUE aTOMay TeME

«O0BemMHas
(p)u
MostsipHast ()
JIOJIs Ta3a B
CMEcH.
Cpennsis
MOJIsIpHas
macca
ra3oBoi
cMmecHu
(Mcp.)»

7 3a1aun K TeMaM Pemenne
«Mertamnsy, «Teopus 3aJay4 1o
AEKTPOJIUTUYECKON TeEME
JMCCOIAAIINH», K DJIECKT «PacueTsI 110
poIU3» YpaBHEHUSAM

8 TepmoxumMuueckue peakuui ¢
YPaBHEHUSA U PaACUEThI y4acTueM

ra3oB»
3a1aun K TeMe Pemenne
«OcHOBHbBIC 3a71a4 (0]
3aKOHOMEPHOCTH TEeME
XUMUYECKHUX PEaKIui» «Pacuéthl mo

10 | 3agaum K Teme XUMHYECKUM
«MuHepanbHbIe YpaBHEHUSAM
yI0OpeHUs» »

10 | PacueTs mo Pemrenne IIucemennas
onpeneneHuto GopMyI 3a7a4 I10 CaMOCTOSTEIb
BEIIECTBA U COCTaBa TeME Has pabota
cmeceit «MaccoBas

JOJIs
pPacTBOPEHHO
ro BeEIIeCTBa
(W),
MOJIsIpHAst
KOHIICHTpaIu
s pacTBOpa
C)»

11 | Tunossle 3agauun A Pemenue IIposepka

u EI'D 3a7a4 Ha PELIEHHBIX
«aTOMUCTUKY 3aja4
»
12 | Tunosele 3agaun A Pemenue ITpoBepka




n EI'D

3aja4 1o
TeEME
«PactBopum
OCTh (S) U
koaurmen
T

pacTBOpUMOC
™ (S)»

pEIIEHHBIX
3amaq

KOHTPOJIBHAS PABOTA

30

HUTOIO:

|

48 | 48 |

[ 48 |

70




6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbII MpollecC MpH MPENOoJaBaHWHM Kypca OCHOBBIBACTCS HA WCIOJIb30BAHUU
TPAAULUOHHLIX, HWHHOBAIMOHHBIX U I/IH(l)OpMaL[I/IOHHBIX O6pa30BaTCJILHLIX TEXHOJIOTHH.
TpaaunnonHbie 00pa30BaTENbHBIC TEXHOJOTMH NPEACTABICHBI JICKIMSIMH W CEMHUHAPCKUMHU
(HpaKTI/I‘-IeCKI/IMI/I) 3aHATUSAMU. I/IHHOBaI_II/IOHHbIe 06pa3OBaTeanHe TCXHOJIOTHUU HUCIIOJIB3YIOTCA B
BUJIC NIMPOKOTO TPUMCHEHUS AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHSATHIA.
Nudopmannonnsie  00pa3oBaTeNbHbIE TEXHOJIOTMH  PEANM3YIOTCS IyT€M  AaKTHBH3AllUU
CaMOCTOSITENIbHOW PabOThI CTYJICHTOB B MH(POPMALIMOHHOW 00pa3oBaTebHON cpene. B maHHOM
Kypce HCHONB3YIOTCS JICKIUU-Oecepl, MPAKTUYECKUE 3aHATHsS, CAMOCTOATENIbHas padora
CTYZICHTOB, TEXHOJIOTHM MPOOJIEMHOr0 OOYYCHHUs, TEXHOJOTHUS PAa3BUTHUS KPUTUYCCKOTO
MBIIUICHHUS; METOJIbI: IUCKYCCHS, TPYIIOBas padoTa.

7. Y4eOHO-MeTOaAMYeCKOe O0ecneyeHHe CaMOCTOSATEeJIbHOI padoThI

CaMmocrosiTenbHass paboTa CTYIEHTOB SIBJISETCS OJHOM M3 Ba)XKHEHMIIMX COCTABIISIFOIIMX
oOpa3oBatenbHOTO Tporecca. OCHOBHBIM MPHUHIIMIIOM OPTaHU3aIl[UU CaMOCTOSTEIILHON padoThI
CTYJCHTOB SBJIIETCS KOMIUICKCHBIM IOJAXOJI, HamnpaBiIeHHBbIH Ha (OPMUPOBAHHE HABBIKOB
PEMPOIYKTUBHON M TBOPYECKOW NEATENHHOCTH CTYACHTAa B ayAWTOPHH, NMPH BHEAYAUTOPHBIX
KOHTaKTaX ¢ IMpernoaaBaresiem, Ipy JIoMalliHeld OArOTOBKE.

CamocrosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CHUCTEMAaTH3aIuH 1 3aKPeTICHUS TIOTYyYEeHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH 00y4arolXxcsl CTy/IEHTOB;

— yrayOJeHus U pacliupeHus TEOPETUUECKUX 3HAHUM;

— (OpMHpOBaHUS YMEHHH WCIIOJIB30BaTh HOPMATHUBHYIO, TPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CHEeHaIbHYI0 TUTEPaTypy;

- (opMupOBaHUS CaMOCTOSTETBHOCTH MBIIIICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaTUu3alliu;

— Pa3BHUTHUS UCCIIETOBATEIBCKUX YMEHHIA.

CaMocrosTenbHass paboTa OO0y4aromIMXCs OCYIIECTBISIETCS HA MPOTSHIKEHUH HM3YUYCHHS
BCEH MUCIMIUIMHBI B COOTBETCTBHM C YTBEPXKACHHOW B Yy4e€OHOM IUIaHE TPYAOEMKOCTBIO U
COCTOUT M3:

- paboTHI CTYJIEHTOB C JIEKIIMOHHBIMHA MaTepuallaMH, TIOMCKA W aHAJIN3a JUTEPATyphl U
AJIEKTPOHHBIX HMCTOYHUKOB HH(OpMAlMU IO 337aHHOM Teme. Bo Bpems JeKIMH CTyIEHTHI
JIOJDKHBI BECTH KOHCIIEKTHI; (hopMa 3aliCH KOHCIIEKTOB — 10 YCMOTPEHHUIO KaXKIOTO CTY/ICHTA,
HO B HUX B 0053aTEIbHOM NOPsJAKE TODKHBI OBITh 3a(MKCHUPOBAHBI OCHOBHBIE MOJOXKEHUS
(BBIBO/IBI) JIEKIIMH, JIOTHKA JI0KA3aTEIbCTBA;

- BBITIOJIHEHUS 3aJJaHui [ caMocTosTenbHON paboTel B OUOC COT'Y;

- U3y4YCHUS TEOPETHUYECKOTO, TPABOBOTO M CTATUCTUYECKOTO MaTepHala JJisi MO OTOBKH
K CEMUHAPCKUM 3aHATHUSIM;

- MOJITOTOBKH K 9K3aMEHY.

Tembl u QopMbl BHEayIUTOPHOM CaMOCTOSATENBHOW palboThl, €€ TPYHOEMKOCTb
coep:karcst B pazzeine 5.

JIaHHBIA pa3zienn COAEpPKUT 3aJaHUs JUISL CaMOCTOSATENbHOM paboThl CTYAEHTOB,

pa3outeie o TemaMm. [Ipumepsr 3a1a4 17151 CAaMOCTOSTETTFHOTO PEIICHUS TIPUBEICHBI HUXKE:

TEMA 1. MaccoBasi 1011 3JieMeHTa (W) B XHMHYECKOM COeJMHEHUHN WIN B CMeCH

1. OnpenenrTe MaccoBYIO JI0JTIO kene3a B Fe2Os.

2. CoeauHEeHHE HEKOTOPOro »3JeMeHTa umeeT ¢opmyny 203, a maccoBas IO
DJIEMEHTA B HEM cocCTaBideT 68,42 %. YcTaHOBUTE DJIEMEHT.

3. B oprodocdare snementa (II) maccoBast 1051 3TOrO 31€MeHTa coctaBisier 68,44 %.
Ompenenure, 0 pocdaTe KaKOro dIEMEHTA UIET PEUb.

4. Omnpenenure GopMmyiny KpucTtauioruapata (ocdara HaTpus, €CIM HU3BECTHO, UTO
MaccoBas JI0JIsl BOJIOPO/ia Kak 3JIEMEHTa B HEM cocTaBiisieT 6,316 %.
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5. Omnpenenute MacCOBYIO JIONIO Kallds Kak 3JE€MEHTa B CMeCH, cocToslen usz 25,25 r
HUTpaTa Kanus u 41,4 r kapOoHaTa Kawusl.

TEMA 2. Onpenenenue ¢popmyJibl BelecTBa

1. Omnpenenure MOJICKYISApHYIO GOpMYITy COJM ¢ MOJIsIpHOU Maccoit menee 300, B
KOTOPOW MacCOBbIE JIOJIM a30Ta, BOJIOPOJIa, XpoMa U Kuciopoaa coctasisitor 11,115 3,17; 41,27
u 44,44 % cOOTBETCTBEHHO.

2. Onementol A u b oOpasyroT coenmaenue, conepxkamiee 89,89 % (mo macce)
sanementa b. Ilpu ruaponuse 3Toro BemecTBa BbIAEISETCS Ta3, coAepKauiuil sneMeHT b u
1,234 % (mo macce) Bomopoaa. Onpenenute GopMyy BEIIECTBA, COMCPIKAIIETO JIEMEHTHI A U
b, Hanuimute peakiuio ero ruApoIIn3a.

3. Omnpenenure GpopMylly KPHCTAIIOTHAPATA COJIM, €CIIU U3BECTHO, YTO MACCOBBIE
JIOJIM HATpusl, Yriepojia, BOAOPOJa U KUCIopoaa B HeMm coctaBisitor 16,08; 4,196; 6,933 u
72,73% COOTBETCTBCHHO.

4. [Ipy MOAHOM  CropaHHM  HEKOTOPOrO  KOJMYECTBA  apOMaTHYeCKOro
yrieBogopojaa psaaa oensona (CnH2ns) 0oOpasoBanocs 14,08 r okcuma yriepoaa (IV) u 3,6 ¢
BoAbl. [Ipeasioxkure BO3MOXKHbBIE CTPYKTYpHBIE (DOPMYJIBI H30MEPOB 3TOTO YIJIEBOJOPO/IA.

S. [Mpu cxuranum 26,7 r amuHokucinotel (CxHyOzNk) B m30bITKE KHCIOpona
obpazyercsa 39,6 r okcuga yriepona (IV), 18,9 r Boasl u 4,2 r azora. Onpenenure Gopmyiy
AMUHOKHCIIOTHI.

TEMA 3. Pacuersl 10 yPABHEHUSIM XUMHUYECKHX PeaKkMid.

Beixox (1) NpoayKTa B peakuMu HJIM B IIpoLuecce

1. K pactBopy, comepxkameMy 66,6 T xjiopuna Kalblus, TpUuOaBUIH PacTBOD,
conepxkammii 32,8 T oprodocdara HaTpus. OnpenenuTe Maccy BBITABIIETO OCAIKa W MacChl
BEIIECTB, OCTABIIUXCS B PACTBODE.

2. ®dochop, nosydyeHHbIH BOCCTAHOBIEHUEM 77,5 T pyaAbl, coAepxkalleld o Macce
80% dochara xampumust U 20% HEBOCCTAHABIWBAKOIIMXCS NPUMECEH, HCIOIb30BAIMA IS
noirydeHust oproochopHoit KuciaoTsl. Onpenennre Maccy NOIYYSHHON KUCIOTHI, €CITH BBIXOJ
Ha BCEX CTaAMsX mpouecca cuutarb paBHbIM 100 %.

3. Kakue Mmaccel Bozmopoaa, a3oTa W KUCIOpoAa HEOOXOOUMO 3aTpaTUTh s
nonydyeHust 150,8 Kr a30THOM KUCIOTHI, €CJIA BBIXOJ B PEAKIIMU CUHTE3a aMMHAaKa COCTABIIAET
70 %, B peakuuu KaTaJIUTHYECKOIO OKUCIEHMs ammuaka 1o okcuzaa asora (II) — 90 %, B
peakiuu okucneHus okcuna azora (II) mo oxcuma azora (IY) — 100% u B peakiuu okcuaa
azoTta (IY) ¢ Bomoit u kuciopomom — 95 %.

TEMA 4. Moasipuslii 00beM rasa (Vv). Hopmaubnsblie ycnosus (H.y.)

1. Kako#i oobem (H.y.) 3aiimer metan (CHas), macca xotoporo paBHa macce 40 i
azoTa (H.y.)

2. B pesymprare nmpoKaiuBaHUS HEKOTOPOTO KOJUYECTBA HUTPATa MEIH BBIICIHIIOCH
11,2 nra3oB (H.y.). OnpenenuTte Maccy UCXOIHOU COJIH.

3. [Tocne mpokanuBanus 66,6 T HEKOTOpOro kapOoHaTa oOpazoBayiock 48 T OKcHIa
metanna (II), B koTopom maccoBast nonst meTamia cocrtasiusger 80 %, 6,72 11 ra3za U HEKOTOpoe
KOJIM4ecTBO BOJIbI. Onpenenute GopMyny UCXOTHON COJIU.

4, Oxkcun yrnepoga (IV), HaxomuBmiuiics B OalsioHE €MKOCTbIO 2,8 11 TOJI
nanenueM 2000 klIla mpu Temmeparype 25°C, mpomycTuiau dYepe3 H30BITOK pacTBOpa
ruapokcuaa Hatpus. Onpenenure Mmaccy 00pa3oBaBIICHCS COJH.

TEMA 5. AocoaroTHas (r) 1 oTHocuTebHAs (D) muioTHOCTH ra3a

1. [TnoTHOCTH Ta3a mo Bo3ayXy paBHa 1,586. Ompenenute 4TO 3TO 3a Tra3, €ciu
W3BECTHO, YTO OH COCTOUT M3 JABYX D3JIEMEHTOB, a MaccoBasl J0JsI KUCIOPOJa Kak dJeMEHTa B
HeM cocTasiisger 69,5%.

2. [TnotHOCTH, MapoB ¢ocdopa npu 4000C u npu pasiaenuun 101,3 xlla paBHa
2,246 r/n. Onpenenurte MOJEKYIIpHYIO hopMyy dhocdopa B 3TUX YCIOBUSAX.



3. Ornpenenurte IOTHOCTh TA30BOM CMeCH MO BOJOPOJY, COCTOsIIEH U3 3 11 a30Ta
U 7 1 yrJIEKHUCIIOoro rasa.

4. B kakux OOBEMHBIX OTHOIIEHUSX HAXOMATCS B CMECH KHCJIOPOJ W METaH
(CH4), ecniu oTHOCHTEIBbHAS INIOTHOCTD ATOM CMECH 110 BOJIOpoy paBHa 10.
o. B xakux 00beMHBIX OTHOIICHHUSIX HAXOJSATCS B CMECH a30T U BOAOPOJ, eciu 10

JI ’TOM CMECH MPH H.y. UMEIOT Maccy & T.
TEMA 6. O0bemHas (@) u MoJsipHas () A0, raza B cmecu. CpeaHssi MoJIsipHasi
Macca ra3osoii cmecu (Mcp.)

1. 12,32 1 cmecu okcuaa azota (I1) u okcuma azora (IV) npu H.y. UMerOT Maccy
19,855 r. Onpenenute 00bEMHBIE JIOJIM TA30B B CMECH.
2. K 20 n cmecu merana u stmiieHa po6aBunu 10 1 kucinoponma. Omnpenenure

00BEMHBIC JTOJU BEIIECTB B MOJIYYCHHOH Ta30BOM CMECH, €CIIM U3BECTHO, YTO €€ IIOTHOCTH IO
BO31yxy paBHa 0,8046.

3. Onpenenure CperHIO MOJSPHYIO Maccy rasa, IOJyYE€HHOIO B pe3ysbTare
TEPMHUUECKOT0 Pa3JIOKEHUs HUTpaTa cepedpa.
4. B pesynbrare TepMHUECKOIro pas3iiokKEHHs CMECH HUTPATOB cepedpa v Menu

o0pa3oBanack ra3oBas CMECh C INIOTHOCTBIO 1O BO3ayxy 1,4655. Onpenenute MaccoBble JOIH
BEILIECTB B UICXOJHOU CMECH COJIEH.

S. ['a3oBas cmech, o0Opa3oBaBILAsiCs MNpU IPOKATUBAHMM CMecH KapOoHara
KaJIbLUS U HUTpaTa MEAH, UMEET IUIOTHOCTHh MO Bojopoxay 21,647. Ompenenure MaccoBbIE
JI0JIM BEIIECTB B OCTATKE MOCTIE MPOKAIUBAHUS.

TEMA 7. Pac4érbl 10 XMMHYECKHM YPABHEHHUAM

1. CMech aMMMaKa ¢ KHUCIOPOAOM C IUIOTHOCTBIO MO Bojopony 13 mpomyctuiu
Ha/I TJIATHHO-POJMEBBIM KaTanm3atopoM. OnpeenuTe coCTaB IMOIy4eHHON ra30Boi cmecH BY%o
1no o0beMy IOCe yAaleHUs MapoB BOJbI, €CIU CUUTATh, YTO KAaTAIMTUUYECKOE OKHUCIICHHE
aMMHakKa npotekaet ¢ Berxogom 100%.

2. [Tocne mpomyckanuss cmMecu 5 11 a3oTa ¢ 7 J BOJAOpPOJAa HAJ JKEIE3HBIM
KaTaJn3aTopoM 00BEM Ta30BOM cMeCH YMEHbIIWICA Ha 2 1. OnpenenuTte IIOTHOCTh KOHEYHOM
ra3oBoil cMecH 1o Bogopoay. Bee 00beMbl H3MEpEHbI IPH OIMHAKOBBIX YCIOBUSX.

3. Cmech stunamunHa (C2HSNH2) ¢ u30biTkoM kucinopona mnoaoxriau. [locne
NPUBEJCHUS K HOPMaJbHBIM YCIOBHSIM OOBEM Tra30BOM cMecd yMeHbliwics Ha 36 %.
Omnpenenute 00bEMHBIE JOJIH BEIIECTB B KOHEYHOH ra30BOH CMECH.

4. CMmech KHCIIOpOJia C a30TOM MPOMYCTHIIM 4Yepe3 030HATOp, MPU 3TOM 00BEM
ra3oBoi cmecu ymenbmuics Ha 10%, a ee uotHocTh crana 1,508 r/m. Onpenenute cocra
HCXO/IHOM CMecH a30Ta ¢ KUCIOPOJIOM B % 1O 00beMy.

S, [Tocne nponyckanust cmecu 3tuinena (CH2=CH2) u Bogopoaa HaJ HUKEIEBBIM
KaTaJn3aTopoM IUIOTHOCTh Tra3za Bo3pocia Ha 25%. IlomydeHHbli ra3 He oOeclBeYMBaeT
OpoMHyt0 Boy. Onpenenute 00beMHBIE JTOJIM BEIIECTB B KOHEYHOM ra30BOM CMECH.

TEMA 8. MaccoBasi 10J151 pACTBOPEHHOI'0 BelecTBa (W),

MoJIpHasi KoHHeHTpauusa pacteopa (C)

1. Omnpenenute MOJSPHYIO KOHLEHTpAlMIO cylbdara HAaTpuss B pacTBOpe C
MaccoBoit goneli conu 8% u mIoTHocThIO 1,09 /M.

2. Kakue macchbl BOABI U MEHOTO KYIOpOCa HEOOXOIUMO B3ATh JJISl IPUTOTOBJICHUS
2 11 pacTBOpa ¢ MOJISIPHON KOHIIeHTpalueil cynbdara Meau 0,9 Monb/n 1 minoTHocThio 1,1 1/mMn?

3. Ckombko MJ pacTBopa cyiabpaTa Meaud ¢ MaccoBoil agoneit comu 5% wu
I0THOCTHIO 1,05 1/MJT Ha/lo B3SITH JUIsl pAaCTBOPEHUS 75 T METHOTO KYIOpoca, YTOOBI MOJIY4YUTh
pacTBop ¢ MaccoBoit oneit cynsparta meau 0,2?

4, Kakune maccer kpucrammmaeckoit coanl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HaTpHsl HaJO B3ATh A mpurotoBieHuss 500 mul pacTBopa ¢ MaccoBOil Joieit
kapOoHnata Hatpus 12% u miotHocTsio 1,125 r/Mn?
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o. Kakne 00beMbl pacTBOPOB CEPHOM KHCIOTHI ¢ MACCOBBIMU JAOJISIMUA KUCIOTHI 20 U
50% wu mmotHOCTSIMU 1,14 1 1,39 /M1 COOTBETCTBEHHO HAJ0 CMEIIATh, YTOOBI MOMYIUTH | I
pacTBopa CepHON KUCIOTHI ¢ TWIOTHOCTHIO 1,219 r/™mi, 10 r KoTOpOoro MoxxeT nornotuth 1,344 i
aMMHaKa.

TEMA 9. PactBopumocTh (S) 4 k03¢ PUIIHEHT pacTBOPUMOCTH (S)

1. Hacpimennslii  pactBop — ruapokapOoHaTta  HaTpusi  HMEET  MOJISIPHYIO
KoHIeHTpauuio comu 1,12 mone/n u mnotHoets 1,07 r/min. Ompenenure KOd(QQHHUIHMEHT
pacTBOPUMOCTH THApPOKapOOHATa HATpPUsl B ATHX YCIOBUSIX M €ro MacCOBYIO JOJIO B
HACBIIIICHHOM PacTBOPE.

2. Onpenenure, CKOJIBKO MEIHOTO KyIlopoca BblNasio npu oxjaxaeHuu 10 0oC 34
MJI pacTBOpa ¢ MaccoBoii aoseii cynbdara Mmeau 30% u TIOTHOCTHIO 1,3 T/MII, €Ciii U3BECTHO,
yT0 KOd(duImeHT pactBopuMocT MenHoro kymnopoca mpu 0oC pasen 150 r/m. Kakoa
MaccoBas J10Jis1 Cyib(ara MeIu B OCTaBIIEMCS pacTBope?

3. Onpenennre MacCy M COCTaB OCaJKa, BBINABLIET0 mocie cMmemuBaHus 120r
pactBopa xJyopuaa 6apusi ¢ MaccoBoit goneit comu 26% u 150 T pacTBopa HUTpaTa HaTpPUs C
MaccoBor gosneit comu 50 %, ecliu WM3BECTHO, YTO B JAHHBIX YCIOBHUSX KOA(D(PHUITMEHTHI
pacTBOPUMOCTH XJIOpUAA HaTpus W HuTpara Oapus paBHbl 330 um 90,45 r/n(H20)
COOTBETCTBEHHO.

4, Kakoit oO6bem pactBOopa ¢ MaccoBoil moinei cyibdara sxenmeza (II) 10% wu
wiotHocThio 1,1 ©/Mn Hamo B3SATH Uil pacTBOpeHHs 55,6 T Kelle3HOro Kymopoca
(FeSO4.7H20) , utoOsl momyunth HacwimieHHbd mpu 20°C pactBop cynbdata sxemesza (II).
KoaddummeHnT pacTBOpUMOCTH KeEJNE3HOT0 Kylopoca IpH 3TOH TeMiiepatype paBeH 266 r/1.

S. PactBoprumMocTs MoHOTUApaTa kapOonara HaTpus npu 50 °C cocrasisier 47 1 Ha
100 r BoibI, a KpUCTAITMYECKOM coMbl (ekaruapaTta kapobonata Harpus) npu 0 °C 6,7 r va 100
r Bojabl. PaccumTaiite Maccy KpUCTALLTMYECKON COJBI, KOTOpas BBIACIUTCS U3 1 J1 pacTBOpa
KapbOHaTa HATPHs C IIOTHOCTBIO 1,2 T/Mi, HackimenHoro npu 50 °C, mocre ero oxmaxkaenus
1o 0 °C.

TEMA 10. DJekTpouTHYecKas IUCCOUMAIUSA, CTeNeHb quccounanum ()

1. B KakoM COOTHOIIEHMH TI0O Macce HeoOXOIMMO CMelIaTh pPacTBOp cylbdara
HaTpHUsi C MacCOBOM JoJiel coiu 2% W pacTBOp XJIOpUJa KaJiusl C MaccoBOM jaoneit comu 3%,
9TOOBl B 00pa3oBaBIIEMCS PAcTBOPE KOHIIEHTpAllMs HOHOB HATpHs OblJa B 4EThIpE pasa
0O0JIBIIIE KOHIIEHTPAIIMH HOHOB KaJIHs?

2. B pesynbraTe crnvMBaHHS paBHBIX OOBEMOB HACHIIIEHHBIX PACTBOPOB XJIOpHIA
Oapust (rutotHocTh 1,25 r/Mi) W HuUTpara HaTpus (IUIOTHOCTH 1.3 /M) BhINAN OCAaloOK U
ocTajcsi pacTBOp € MIOTHOCTHIO 1.2 T/mu. Ompenenure MOJNSpPHBIE KOHIEHTPALMHA HOHOB,
MPUCYTCTBYIOIIMX B OCTaBIIEMCSI PAacTBOpPE, €CIM HW3BECTHO, UYTO PACTBOPUMOCTH XJIOPHUAA
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJOPHAA HATPHUS B JAHHBIX YCIOBUAX COCTABISIOT
25, 82,9,05 1 33 rua 100 r BOJgEI COOTBETCTBEHHO.

3. MaccoBast nonst kapOboHata HaTpusi B HacklmieHHOM Tipu 20 oC pacTBope paBHa
0,18. Onpenenute K03hOUIMEHT PaCTBOPUMOCTH KPUCTAIUIMYECKOW COABI B BOJIE TIPU ITOU
TEeMIIEpaType U MOJIAPHYIO KOHLIEHTPALMIO HOHOB HATPUs B HACBHIIIEHHOM PacTBOPE, €CIIH €ro
IJIOTHOCTH paBHa 1,15 r/mi.

4. Omnpenenure cyMMapHYIO KOHIIEHTPAIMIO U YMCIIO YacTHIl (MOJEKYT U HMOHOB),
oOpasyromuxcs mpu pactBopeHuu 1,2 T yKcycHOM KucioThl B S00 M1 BOMBI, €CITM W3BECTHO,
YTO CTENEHb JIUCCOIMAIMM YKCYCHOW KHCIIOTBI B JAHHBIX YCJIOBHSX cocTaBisieT 2 %.
N3menennem o6beMa nmpeHeOpedsb.

5. Paccuwnraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B nuTpax rasza Ha JIUTP
BOJIbI), €CITM HM3BECTHO, YTO B CEPHUCTYIO KHUCIOTY TepexoauT 38,8% pacTBOpeHHOTO rasa,
CTENEeHb JUCCOLMAIMU KUCIOTHI MO MEePBOM CTyNeHU paBHa 8,6 % (Auccouuanueit mo BTOpou
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CTYIIEHU TIpeHeOpeYb), a KOHIIEHTPAIMs HOHOB BOAOPO/Ia B HACKIIIICHHOM PAacTBOPE COCTABIISET
0,061 momnw/n. ITmoTHOCTH pactBopa 1,1 r/mi.

TEMA 11. TenuoBble 3pdeKTbl XHMHYECKUX PeaKuil

1. Omnpenenure, CKOJIbKO BBIACIUTCSA TEIIOTHI Mpu oOpa3zoBaHuM 3,4 T aMMHaka,
€CITH ero TerioTa oopazoBanus paBHa 46,2 kJ>K/MOJIb.

2. Tennorer o6pazoBanus FeO, Fe304 u Fe2O3 paubl 266,5; 1117 u 8222
kJ[/Monb cooTBeTcTBeHHO. Ompenennure, CKOJIbKO TEIUIOTHI BBICIUTCS MPU cropaHuu 2,8 T
JKelle3a B YMCTOM KHCIOPO/Ie.

3. 12 r MOHOCaxapuaa COXIJIM B U30BITKE KUCIOPOa, IPU 3TOM BbIAEIMIOCH 184
k/x TemnoTsl. [locne mpuBeneHus MPOIYKTOB CropaHusi K H.Y. BBIICIHIOCH 7,2 T BOJBI U
ocraiock 16,8 1 ra3oBoit cmecu (H.y.) ¢ TUIOTHOCTHIO 1O Bogopoxay 19,2. Onpenenure hopmyry
MOHOCaxXapu/ia, €ClId U3BECTHO, YTO €ro TeruioTa cropanus pasHa 2300 kJ>x/MoJb.

4, B pesynpraTe CKUraHHs HEKOTOPOrO KOJMYECTBA OPraHUYECKOTO BEILECTBA,
coJepkaniero a3zort, B 17,92 n kucnoponaa Beyienuiaoch 180 k/[x TemnoTsl, oopazoBasiocs 10,8 T
BO/bI M 14,56 11 Ta30BOI cMecH ¢ MIOTHOCTBIO 1,635 1/11, 00beM KOTOPOI MOCie MPOITyCKaHHS
yepe3 HU30BITOK pacTBOpa WIENIOYM yMeHblIwica Ha 6,72 5. Onpenenure CTPYKTYPHYIO
(hopMyIly COXOKCHHOTO BEIIECTBA, €CIIM ero Teruiora cropanus paBHa 1200 x/x/monb. Bee
00BEMBI U TUIOTHOCTh U3MEPEHBI P HOPMATbHBIX YCIOBHUSX.

S. 29 r HaCBIILIEHHOrO OJHOAaTOMHOIO CHUpPTAa HArpeild B IPUCYTCTBUM CEPHOU
KHUCIIOTHI U TOJIYYMJIM CMECh MSITH M30MEPHBIX aJKEHOB U MpocToro 3¢upa maccoit 24,95 r .
Omnpenenure BBIXOA MPOCTOTO 3(Upa B pacueTe Ha B3SITHIA CIUPT U MPEATIOKUTE CTPYKTYPHbBIC
(hOpMyIIbI HICXOHOTO CIUPTA U MOJIYUYEHHBIX ATKEHOB, €CIM U3BECTHO, YTO MpH cxkuranuu 10 r
cnupra Beiaessercst 301,7 k[ TermoTsl, a TeruioTa cropanus ero pasHa 3500 k/[x/mMob.

TEMA 12. B3aumopeiicTBHe ra3a ¢ paCTBOPeHHbIM BelIeCTBOM

1. 67,2 obbema OpOMOBOJIOPOJIa PACTBOPUIIN B TpeX 00beMax pacTBopa KapOoHaTa
HaTpHsl C MaccoBOM noneit comu 6,145 % wu mnotHocThiO 1,15 T/Mi. Onpenennure MaccoBbIC
JIONIM BEIIECTB B IOJIY4EHHOM pacTBope. PacTtBopumocthio okcupa yriepona (IV) B Boxe
npeHeopeys.

2. CKoJbKO 00BEMOB XJIOPOBOJIOPOa HaJJ0 paCTBOPUTH B OIHOM 00BEME pacTBOpa
(docdara HaTpusi ¢ MOJSIpHON KOHIEHTpamer conu 0,1 Mosb/i1, 4TOOBI ONYYHTH PAacTBOp, B
KOTOPOM MAacCCOBBIE JIOJH KHCIIBIX COJIEH paBHBI MEXAY COOOiA.

3. A30TO-BOZIOPOJIHYIO CMECh MPOIYCTUIIM HaJ KEJE3HbIM KaTajJu3aTopoM, Mpu
3TOM €€ IUIOTHOCTh yBenuuwiack Ha 44,8 %. Onpeaenure MaccoBble JOJIM BEIIECTB B
pacTBope,

MOJTy4EHHOM IpH Mponyckanuu 10 J1 KoHeuHoM ra3oBoil cMecu yepes3 87,5 mit pacTBopa

(bocpopHOIT KUCITOTHI C MacCOBOM J10J1€H KUCIOTHI 8 % M mioTHOCThO 1,05 1/MiT.

4. B 100 mn pactBopa ¢ochopHONH KHCIOTBI € KOHLEHTpanued 2 Mojib/l U
MJIOTHOCTHIO 1,1 /MJT pacTBOpHIIM HEKOTOpOE KomudecTBO okcuaa (pocdopa (V), B pesynbrare
4ero MaccoBasi JI0Jii KHUCIOTHI B PAacTBOPE yIBOWIACH. B MOIy4eHHBIH pacTBOpP MPOMYCTHIH
13,44 n metunamuHa (H.y.). Onpenenure MaccoBbI€ 0JIH BELIECTB B KOHEUHOM PacTBOpE.

S. 30 r texHuyeckoro cyinbpuga xeneza (II) oOpabGoranu U3OBITKOM COJSTHON
KUCJIOTHI. BpigenuBmmiicss raz pactBopuiau B 126,6 Ma pacTBopa THAPOKCHIIA Kalusi C
MaccoBOU

monerd menound 15% wum mmotHocThio 1,18 r/mi. MaccoBasg nmojis KUCIOW CONM B
KOHEUYHOM pacTBope coctaBuia 9%. Omnpenenute maccy npuMmeceid B MCXOIHOM oOpasie
cynbduma xemnesa.

TEMA 13. CxopocTb XMMHYECKHX peakuui (v)

1. 1 51 BOIHOroO pacTBOpa areTajibJeruja C MaCcCOBOWM JI0OJEH PacTBOPEHHOTO
BemiectBa §,8% u MIOTHOCTHIO 1T/Mi cMemianu ¢ 1 1 aMMHagyHOTO pacTBOpa OKCHAa cepedpa.
Uepes 20 muHYT M3 pacTBopa BhINaio 21,6 r ocaaka. Onpenenute MOJISIpHbIE KOHIIEHTPAIIUH
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OpPraHWYECKUX BEIIECTB B 3TOM PAacTBOPE M CPEIHIOI0 CKOPOCTh PEaAKIMU, U3MEPEHHYIO IO
aleTanbpJeruay B 9 TOM HHTEpBaJie BPEMEHHU.

2. CkopoCcTh  peakiuMyd OMBUICHUS ~ METWIaleTrara MpsSMONPOINOPIMOHAIbHA
MPOM3BEACHNUI0O  MOJSIPHBIX  KOHLIEHTpalMid  pearupyromux  BemecTB.  Ompenenure
KOHLEHTPALMI0 TUJIPOKCHUJA HATpPUsl B PEAKLMOHHOM CMECH, €CJIM M3BECTHO, YTO MaccoBas
J10JI1 METUJIaleTara B Hel coctaBisieT 3,7 %, CKOPOCTh PEAKUUU B JAHHBII MOMEHT BPEMEHHU
paBHa 2.10° Mosb/1.MuH, a KO3(DUIHEHT NPONOPIHOHATLHOCTU B YPaBHEHHH IS CKOPOCTH
peakIuy Npu JaHHON TemmepaType paBeH 5.107 i/Momb.muH. TINOTHOCTH pacTBOpa NMPHHATH
paBHO# 1 /M.

3. B pesynbrare peakmum OpoxkeHus: rroko3bl mpu 25°C 3a 2 yaca BBIACIHIOCH
17,92 1 okcuma yraepoga (IV) (u.y.). Omnpegenure Maccy cnuprta, oOpasyrollerocs Mnpu
OpO’KEHUU TJIIOKO3bI B TakoM ke oObeme 3a 1 uac mpu 35°C, eciau U3BECTHO, YTO CKOPOCTH
9TOW peaklUyd HE 3aBUCUT OT KOHIICHTPAIMH TJIIOKO3BI, a TEeMIEpaTypHbIH K03 (hdUimeHT
CKOPOCTH paBEH BOCbMH.

4, CkopocTh peaknuu dTepuUKAUA TPSIMO TPONOPIIMOHATFHA MPOU3BEACHUIO
MOJIIPHBIX KOHIIEHTpAIMi KUCIOTHI U CHHUPTA, MpU4YeM KOA(PGUIUEHT MPONOPLUOHATIBHOCTH
mipu 40°C pasen 0,004 n/monb.MuH. OnipeieuTe BETUIHHY CKOPOCTH PEAKITUHU dTeprUKAITUN
npu 70°C B pacTBOpe B TOIYOJIe, B KOTOPOM MAacCCOBBIE JIOJIU YKCYCHOM KHCJIOTBHI U METaHOJIa
coctaBisitor 13,33% u 7,11% cooTBEeTCTBEHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 r/mi.
TemnepaTypHbiii KO3h(GUIIMEHT CKOPOCTU PEAKIIMN PABEH TPEM.

o. B crakan nuameTpoM 5 cM NOMECTWIHM PACTBOP CEPHOM KHUCIIOTBI C MAacCOBOM
noneit kucnotel 4,75% (maotHocth 1,032 1/MI1) M CBEpXy HAJIWIM TOJCTBIA CION KUAKOTO
KHUPa, COJEPIKALIEr0 OCTATKH TOJBKO OJEMHOBOM KHUCIOTHI. YUepe3 24 yaca B BOJHOM CJIO€
nosiBwiock 0,46 r rounepuna. Onpenenure Maccy OJEHHOBOW KHUCIIOTHI, 0Opasyrolieiicss mpu
BBIZICP’)KUBAHUU CJIOSI TAKOTO YK€ JKUpa MPU TOM ke Temmeparype B cocyne nuamerpom 20 cMm B
KOHTAaKTEe C paCTBOPOM CEPHOI KMCIOTHI ¢ MaccoBoi noneit kucioTsl 20,9% (rotHocets 1,172
r/mi) B Tedenne 40 4acoB, YUHTHIBAs, YTO CKOPOCTh JAHHOH I'€TEPOr€HHOW pPEaKlIuH IMPsIMO
MPOIOPILIMOHANIbHA KOHIEHTPAllMd MOHOB BOJOpPOJa B BOAHOM cioe. V3MeHeHusMu oObema
BOJHOTI'O CJIOSl IPEHEOPEYb.

TEMA 14. XuMu4yeckoe paBHOBecHe

1. Cwmecp a3oTa ¢ BOJOPOJOM C IUIOTHOCTBIO MO BOJOpOAYy 7,5 HarpeBaiul B
MPUCYTCTBUU JKEJIE3HOI'0 KaTajau3aropa O YCTAHOBIEHHS XUMHUYECKOI'O PaBHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQIWJIM W TPUBEIN K HOPMAJIBHBIM YCJIOBUSIM, TIPH 3TOM €€
IJIOTHOCTH OKa3anach Ha 20% OoJbIlle MIOTHOCTH UCXOAHOM cMecu. Ompenenure 0ObeMHBIE
JIOJIM BELIECTB B UCXOAHOM M PaBHOBECHOM I'a30BbIX CMECAX.

2. B razoBoii cmecu, cocrosmerr u3 okcuna cepel (IV) u  kucmopoma c
OTHOCHUTENIbHOM IUIOTHOCTBIO MO BO3AYXY, paBHOM 11,7655, wactb okcunma cepol (IV)
popearupoBaia U 00pa3oBajach paBHOBECHAs T'a30Basi CMECh C OTHOCUTENIBHOHN TUIOTHOCTHIO
Ha 25% OonbIne, 4eM TUIOTHOCTh WCXOJHOW CMECH, U3MEPEHHOW MpU TEX K€ YCIOBHSX.
Paccumnraiite coctaB paBHOBECHOM cMecH B 00bEMHBIX MTPOIEHTAX.

3. B cocyn eMKOCTBIO 5 JI, 3allOJIHEHHBIA a30TOM (H.y.), MIOMECTHJIM HEKOTOPOe
koiuuectBO okcuaa cepbl (VI) m karamuzarop (V205). Cocya HarpeBaiau MpH HEKOTOPOM
TEMIIEpaType A0 YCTAaHOBJIEHUS XHMMHYECKOro paBHoBecus. OOpa3oBaBULIYIOCS CMECh IOCIHE
MpUBEACHUS K H.y. oOpaboTamu wu30BITKOM pacTBopa TuApokcuaa Hatpus. [lpu sTom
obOpazoBasiock 98,5 T cmecu coneit u ocramock 10,6 1 ra3zoBoit cmecu. Paccumraiite maccy
ucxoaHoro okcuaa cepsl (VI) U KOHIIEHTpAIMH BEIIECTB B COCY/Ie B MOMEHT PaBHOBECHS.

4.  Ta30Byr0 cMech, MOITYYEHHYIO B pe3y/bTaTe TEPMUUYECKOTO Pa3IoKEHUsI HUTpaTa
M€Y, HarpeBajid MpU HEKOTOPOM TeMmIiiepaType 0 YCTaHOBJIEHHUS paBHoBecus. Omnpexaenure
MaccoBbI€ JIOJIM BEUIECTB B PaBHOBECHOM CMECH, €CIIM HU3BECTHO, YTO IUIOTHOCTh €€ IO
BOAOpOay paBHa 16,615 u uto peakuus oOpazoBanus okcuaa azora (IV) uz okcuna azora (II) u
KHCJIOpoJia oOpaTuMma.

13



o. K pacTBOpy yKCYCHOH KHMCIIOTHI B METAHOJIE C MacCOBOM J1osiel KucioTsl 29,41%
1 oTHOCThIO 0,816 T/MiT 100aBMIIM KaIlIl0 CEPHOM KHUCIOTHI U HarpeBaIM JI0 YCTAHOBIICHUS
paBHOBeCHsI. 3aTeM PaBHOBECHYIO CMECh OBICTPO OXJIAJWIIA U 00padoTamu W30BITKOM HATPHS.
OOBeM BBIICITUBILIETOCS TPH 3TOM raza okaszaics B 212,8 pasza Gonbine o0beMa HUCXOIHOTO
pactBopa. OmnpenenuTe MacCOBBIE JIOJIM BEIIECTB B paBHOBEeCHOM cMecu. (Peakiueit HaTpus c
CEPHOM KUCJIOTOM MpeHeOpeyb).

TEMA 15. DeKTpoXUMH4YeCKHUH Pl AKTUBHOCTH METAJIJIOB

1. 106. 40 T mopoIka Maruus TOMECTUIIM B pacTBOP CyJibdaTa IuHKa Maccoi 596 r.
Yepez HEKOTOpOE BpeMsl METAIMYECKUM IOPOILIOK OTAEIWJIM OT PACTBOPA, BBICYLIMWIM U
B3BecHJIM. Macca mopolka okazanach paBHOM 56 r. OmnpenenuTe MacCOBYIO JOJI0 Cyibdara
Mar"usi B pacTBOpE, OCTaBLIEMCS I10CJIE€ OTAEIEHHS METAUINYECKOTO TOPOLIKA.

2. 107.B pactBop, conepkamuii HuTpaT sxeneza(ll) m wutpar xemeza (III) c
PaBHBIMU MOJIIPHBIMU KOHLEHTPALUSAMHU OIYCTHIIM LIUHKOBYIO INIACTUHKY Maccoil 6,5 r. Ilocne
OKOHYaHMS XMMHUYECKHX peaKkIMil Macca MIaCTUHKHU cTajia paBHa 5,995 r. [InacTUHKY BBIHYJIH
W3 pacTBOpa, M PACTBOPUIIM MpU HarpeBaHuu B 286,5 mMul pacTBOpa CEpHOM KHUCIOTHI C
MaccoBO# aojei kucinotel 95% u morHocThio 1,8 /M. Onpenenute 00beM BBIICIUBIIECTOCS
IIpU 3TOM ra3a (H.y.) ¥ MaCCOBBIE JIOJIM BEILIECTB B TIOJYYEHHOM PacTBOPE.

3.  lluHKOBYIO IUIACTUHKY Maccoi 6,5 T ONMyCTUIIU B PacTBOp, COAEpKAIIUNA HUTPAT
xene3a (II) m wutpar xemeza (III), o6vemom 100 mim u miotHOcThiO 1,1 T/™Mn. Ilocne
OKOHYAHUSI XMMHUYECKHUX PEaKIMil Macca MIACTUHKU yMeHbInuiach A0 5,905 r. [lnactunky
BBIHYJIM U3 PAacTBOPA, U PaCTBOPUJIN IIPU HArPEBAaHUU B U30BITKE KOHIIEHTPUPOBAHHOW CEpHOM
KHCIIOTBI, B pe3ylpTaTe 4ero Beiaenuioch 2,464 n raza (u.y.). Omnpenenure MOJSpHBIC
KOHLEHTPALUU U MacCOBBIE JJOJIU BEIIECTB B HCXOJHOM PacTBOPE HUTPATOB XKeJle3a.

4. B 40 mn pactBopa ¢ miotHocThio 1,25 r/min, comepxkamero 10% (mo macce)
HUTpaTa HATpus, HUTpAT cepedpa MU HUTPAT MEIU MOrPY3UIM LHUHKOBYIO IJIACTMHKY Maccoi
9,75 .

5. Ilocne oxoHYaHMs BCeX peakLUMil MaccoBas J0Js HUTpaTa HaTpusi B pacTBOpE
yBenuuniack 10 10,81%. ITnacTuHKY BBIHYJIM M3 pacTBOpa, U 00paboTanu N30BITKOM COJISIHOM
KHUCJIOTBI, B pe3ysbTaTe 4yero BbiAeausioch 2,128 1 raza (u.y.). Onpenenure MaccoBbI€ 0JIU
HUTpaTa MeJH U HUTpaTa cepedpa B UCXOTHOM PacTBOPE.

TEMA 16. Daekrponau3

1. ITocne snextponnza 250 r pactBopa Hutparta pryTtH (II) ¢ MmaccoBoii noneit conu
19,5% wmacca pactBopa ymenbmmiack Ha 10,85 1. Omnpenenure KOJUYECTBA BEIECTB,
BBIJICJIMBIINXCS HA 3JIEKTPO/IaX U MACCOBBIE JIOJIM BEIIECTB B OCTABILIEMCS paCTBOPE.

2. 50 r BomHOTO pacTBOpa Cynb(ara MEIU MOJIBEPIIIN DJIEKTPOIU3Y, TIPH STOM Ha
aHozie BbIIemIIOCh 2,8 11 raza (H.y.). Ompenenutre MaccoByH AONI0 cyiabhara Meau B
HCXOJHOM PAacTBOPE, €CIU U3BECTHO, UTO IOCIIE 3JIEKTPOIN3a Macca pacTBopa cocraBuia 42,4
r.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX J0JIIX), TOJIYYEHHOTO B pe3yJbTaTe
anekTtponusa 100 T pacTtBopa cynbdara Meau, €cu U3BECTHO, YTO BO BpPEMS DIIEKTPOIIM3a Ha
aHOJI€ BBIIEIIIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBOpa MOCJe dIEKTPoin3a coctaBmia 92,4 T.

4. 117 r pactBOopa xyopujia HaTpusi C MaccoBOM nosei conu 5% B TedeHUe
HEKOTOPOr0 BPEMEHHU MOJBEpraiu 3eKkTpoausy. Ilpu 3Tom Ha anekTpoaax BbLaenuiocs 8,96 n
ra3osB (H.y.). OnpenenuTe cocTaB pacTBOpa MOCIIE EKTPOIN3a (B MACCOBBIX JOJISX).

5. B pesynbprare mpomyckanus mocTostHHOro Toka yepes 400 mi pactBopa cynbdara
kobanbra (II) ¢ MaccoBoii moneit comu 10% u tmotHOcThIO 1,1625 r/™Mnm Ha 3meKTpoaax
BbLIETUIIOCH 8,96 11 ra3oB (H.y.), IPU CMEIIMBAHUU KOTOPBIX MOITYYaETCs CMECh C MNIOTHOCTHIO
1o Bogopoay 8,5. Onpenenure MacCOBBIE I0JIM BELIECTB B paCTBOPE MOCIIE BBIKJIIOUEHUS TOKA.

8. OueHoYHbI€e CPEACTBA VISl TEKYIIEr0 KOHTPOJISI yCeBaeMOCTH, PYOeKHOI aTTecTalluu U
NPOMEKYTOYHOM aTTeCTANMH 110 HTOraM OCBOCHMS JMCIUILTHHBI.
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IIkana oueHnBaHus Y4eOHOM aesATeJIbHOCTH cTyAeHTa [IpakTudeckue 3aHsATHS
OOmuii nuanazoH OawioB 3a maHHbIA BuA AesrenbHocTd oT O mo 40 OGamnmoB 3a
TeKylylo paboTy B cemecTp. OlLeHUBaeTCs Ka4ecTBO M ypPOBEHb PEIICHMS 3a/1ay MO KaKIou
KOHKPETHOU TeMe AUCHUITUHBL. Kputepun: pemeHus J0KHbI ObITh 0OOPMIICHBI ¢ TOPOOHBIM
ONMKMCAHUEM XOJla pPELICHUS U pacyeTHbIX (GopMya B oOLeM BHUAE, C YKa3aHHUEM EIUHUIL
HU3MCPCHUA BCCX BCJIWYHH. HpenoaaBaTenb MOXKCT 3aaTb BOHIPOC, C LECJIbIHO BBIACHCHHUA
MOHMMAaHUS CTYJIEHTOM M3y4aeMOro MaTepuaa.

4 Ganna 3anaun penieHsl NpaBUIbHO, 0e3 omHOoK.

3 Gamna Pemeno 75 % 3amaHHBIX 3ama4

2 Gamna Xox peleHus NpaBUIbHBIN, HO JOMYIIEHA
omunOKa B MaTeMaTUYECKUX pacyeTax.

1 0amn JonymeHno He 6onee 2-X OMMOOK B XOJIe
pEIICHUSI.

0 6ayioB Xo penieHus 3ajaul HEBEPHbIN

CamocrosiTesibHas padora
OOmuii nmama3oH OautoB 3a JaHHBIM BuA jAedarenbHOocTH 0-40. Bayuibl BBICTABISIFOTCS T10
COBOKYITHOCTHU JICSITEIBHOCTH CTYJICHTA Ha MIPAKTUYCCKOM 3aHSATHH M CAMOCTOSITEIIbHON PaOOTHI.
O1eHUBAETCS KAUYECTBO M KOJIMUYECTBO BBITOJHCHHBIX JOMAITHUX paboT

B koHIIe cemecTpa POBOIUTCS MMCbMEHHAsi KOHTPOJIbHAS pa0oTa, TJe CTYACHT MOXKET
HaOpath emé 1o 30 6ayoB. MakcumalnbHas cymma 0ajuIoB 3a BCE BUBI YICOHOM JIeITeTbHOCTH
CTY/ICHTa 33 OJIMH CEMECTp IO JucHUIUMHE «MeToanka o0ydyeHHsl IKOJIbHUKOB pPeleHnIo
PACYETHBIX 32124 M0 XUMUM» cocTaBiisieT 70 6aioB.

JlucuuiuinHa 3aBepiiaeTcs Sk3aMeHoM (Makc. 30 6aioB).

Tabauna 2. [lepecyer MoJIy4eHHOM CTYICHTOM CYyMMbI 02/1JIOB

50-70 6amnoB YIIOBJIETBOPUTEIHHO
71-84 6amna XOpOLIO
85-100 Gamos OTIIMYHO

Matepuaisl S5K3aMeHa BKIIIOUAIOT BOIPOCHI, IPUBEICHHBIE B JAHHON paboueit

IIporpaMmme.

Bormpock! k 3x3aMeHy 10 AUCHHUIIIIMHE

1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMUU B KYpC€ XUMHUH CPEIHEN IIKOJIBI.

2. Me:xnpeamMeTHbIE U KypCOBBIE CBSI3U XUMHH € (PU3UKON U MaTEMaTUKOM.

3. Du3ndecKue eIMHULBI N3MEPEHHS MACCHI, IFIOTHOCTH, JABJICHUS U T.JI.

4. OcHOBHbIE MaTeMaTUYECKUE MOHATUS (IPOMOPIIHS, IPUBEICHHUE K €IUHUIIE, TPOLIEHTHI,
rpaduKu, CUCTEMbl YPaBHEHUI, OKPYIJIEHHE YUCel U T.J.) B pEIIEHUH XMMUYECKHX 3a/1a4.

S. O603HaueHus: PU3NYECKUX U XMMUUYECKUX BEJINYMH B 0()OPMIICHUH PEIICHUS 3a/1a4.

6. Posnb, MecTo 1 ICMX0JI0rO-TIE1arorn4ecke OCHOBBI IPUMEHEHUS U PELICHUs paCUE€THBIX
3aJa4 B Kypce XUMUU CPEAHEH LIKOJIbI.

7. OO111e peKOMEeHIaluH K PEIIeHUI0 PaCUeTHBIX 3ajau.

8. Omnpenenenne NOHATHS «y4eOHasi XUMUUECKasl pacueTHas 3aada.

9. YcnoBue, aHanu3 yciIoBUs, KAYECTBEHHAs U KOJIMUECTBEHHAS COCTABIISIFOIINE PAaCUE€THOM

3aJ]a4uM, aITOPUTM pelleHus], 0hOpMIIEHHE PEIIeHUs 3aJauu.
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10.  PacueTsl Ha OCHOBE MEPBOHAYATHLHBIX XUMUYECKUX MOHATHIA ((hopMyIia BelecTna,
aTOMHas Macca, MOJICKYJIspHasl Macca, YUCII0 aTOMOB, MOJIb, YUCIIO ABOTapO, MacCOBast I0JIs
3JIEeMEHTa B BEIIECTBE U JP.).

11.  Pacuerbl ¢ IpUMEHEHHEM 3aKOHA ITOCTOSIHCTBA COCTABA.

12. Omnpenenenre Macchl, KOJIMYECTBA, 00beMa YYACTHIUKOB PEAKIIUU M0 YPABHEHUIO
pEaKIMU, €CIIM U3BECTHBI Macca, KOJMYECTBO WIIM 00HEM OJTHOTO U3 YIACTHUKOB XUMHUECKOU
pEaKINu.

13.  Vwuer npumeceii, pacTBOpUTEIsS, BBIXOAA MPOAYKTA UM U30BITKA OJTHOTO U3
pearupyronmx BEemecTB B pacyeTax Mo XUMHUIEeCKOMY ypaBHeHHIO. [IpumeHeHme
CTEXHOMETPUYECKHUX CXEM JUIsI DKCIPECCHOTO PEIICHUS 3a/1a4.

14.  Pacuersl 0 NPUTOTOBJIEHUIO PACTBOPOB, IO OIPEEIICHNUIO OTAEIbHBIX KOMIIOHEHTOB B
pacTBOpe, IO ONPENEICHUIO KOHIIEHTPALMY PaCTBOPOB U PACTBOPUMOCTH BEILIECTB.

15. Pacuernsie 3anaun k Teme «llepruoguueckuii 3aK0H U CTPOCHUE aTOMay.

16.  OmpeneneHue MOISAPHBIX Macc, OTHOCUTEJIHOM INIOTHOCTH U COCTaBa Ia3000pa3HbIX
BEILECTB U UX CMECEH.

17.  Pacuerbl, OCHOBaHHbIE Ha MOJOXKEHUAX TEOPUH VIEKTPOIUTUUECKOHN TUCCOLMALNY,
3akoHOB Papazes.

18.  Pacuetsl Ha OCHOBE 3aKOHA JIEHCTBYIOIIUX Macc, paBuia Bant-T'odda.

19.  3apgaum Ha ompeneneHue TEIUIOBBIX 3()(HEKTOB XUMHUYECKIX PEaKIIUH.

20.  OcHOBHbIE MUHEpaJIbHBIE YA0OpEHUsl, CIOCOOBI BEIPAXKEHUS TUTATEILHON IIEHHOCTH
ynoOpeHuit B arpoxumMun. PacueTsl 1o BHECEHUIO y100pEHUIl B IOYBY.

21.  Omnpeanenenue GopMyIbl BEIIECTBA IO €r0 COCTABY; IO JaHHBIM IPOJYKTOB PEAKLIUU C
Y4aCTHEM OIIPEAEIIIEMOr0 BEIIECTBA.

22.  HMpenTudukanus BeuecTsa 1o ero COCTaBy U CTPOEHUIO.

23. Pacuernble 3anaun B nemoBepcusix ' MA u EI'D 3a nocnennue roapl. MeToibl perieHus
pacuetHbix 3a1a4 ['MA u EI'D no xumumu.

24.  IlpuMeHeHHE KOMITBIOTEPHBIX TEXHOJIOTHIA JJISl pEIICHUS PACUETHBIX 33724 110 XUMHUH.
25.  OCHOBHbIE IPUHIMIIBI OPraHU3aLUN OJMMITNAJ HIKOJIbHUKOB PA3JIMYHOTO YPOBHSL.
IIpumepsl pelieHns 1 OLICHUBAHUS PACUETHBIX OJMMIINAIHBIX 33/1a4.

26. Pemienue TUoBo# 3a1a4M B COOTBETCTBUH co crierudukanueid EI'D no xumum.

27. Pemenre TUTIOBOM 3a7]a4i B COOTBETCTBUH CO MIKOJIHHON MPOTrpaMMoit MpoHIIbHOTO
YPOBHH.

MPUMEPHBIE 3AJIAHUS 1JI1 U TOTOBOM KOHTPOJIBbHOM PABOThHI

1.B 280 r Boas! pactBopuiin 40 1 riatoko3sl. Onpeaenute MaccoByro 100 (%) TIOKO3bI
B IIOJIY4E€HHOM PacTBOpeE.

2.0npenenute 00OBEM BOABI M Maccy THAPOKCHIA HATPHUsS, He- OOXOIUMBIX IS
npurotosneHus 300 mi pactBopa (p = 1,22 r/mi) ¢ maccoBoii goneit ménoun 20%. .

3.Haiinure mMaccy comim, KOTopyto Hajo pactBopuTh B 200 r Bosl 1uist oxydenus 10% -
HOT'0 pacTBopa.

4 Beraucnurte Maccy cynbduta HaTpus NagSOg B 5 11 pactBo- pa (p = 1,075 r/mu), ecau
MaccoBas 10Ji COJIM cocTaBisieT 8%.

5.3 700 T pacTBOpa ¢ MaccoBoii g0Jei cepHOM KUCI0Thl 60% BBRIMApUBAHUEM yIATUITH
200 r Bonbl. Haiimute MaccoByro 1010 (%) CEpHOI KUCIOTHI B OCTAaBIIEMCSI PACTBODE.

6.K pactBopy maccoit 500 r ¢ maccoBoi noneit Hutpara kamus 10% mpummu 300 T
BOJIbl. Onpeznenute MaccoByo 10710 (%) cou B HOJTYYEHHOM PacTBOpE.

7.B pactBope 06béMoM 200 M ¢ MaccoBoit foseit ximopoBogopoaa 20% (p = 1,1 r/mn)
pactBopwin 11,2 11 (H.y.) x10poBojioposa. Beruncnure maccoByto noito (%) XJIOpoBOAOpOAa B
0 JTy4EHHOM PacTBOPE.
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8.K pactBopy maccoit 50 r ¢ MaccoBoii gojei azoTHou kucnotsl 10% npubaBunu 80 r
5% -HorO pacTBOpa cepHOU KHUCIOTHI. Brruncnure maccoBbie 107U (%) KUCIOT B MOJyYEHHOM
pacTtBope.

9. YuebGHo-MeTOoaAMYecKOEe M HHPOPMALIMOHHOE O0ecTiedeHHe TUCHUTLINHBI (MOTYJIs1)
a) OCHOBHAs JIUTEepaTypa:

1. Cupuk, C.M. OCHOBBI METOJUKH O0Y4EHHUSI XUMHUH: FIEKTPOHHOE yuyeOHOoe mocodue /
C.M.Cupuk, JI.I'.TuBanoBa; MunuctepcTBo oOpazoBaHusi 1 Hayku Poccuiickoit
Oeneparun, PenepaabHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BbIciIero oopazoBanus «KemepoBckuii rocyapcTBeHHbIN yHUBepcuTeT», Kadenpa
Heoprannuyeckon xumuu. — Kemeposo: KemepoBckuii rocyjapCTBEHHBIN YHUBEPCUTET,
2015. — 167 ¢. un. — PexxuMm goctyna: mo moJmcKe. —
URL:http://biblioclub.ru/index.php?page=book&id=481629— butmuorp. B ku. — ISBN
978-5-8353-1822-3. — TekcT: 2IeKTPOHHBIN.

2. Banyesa, T.H. Meroauka peuienus 3ajad o XUMUH: y4eOHOE TOCOOHe ISl CTYICHTOB
HarpaBjeHus MOATOTOBKU «Xumusiy» : [12+] / T.H.Banyesa, A.M.KpacaoBa. — MockBa,;
bepnun: dupexkr-Menaua, 2019. — 57 c.: Tabn. — Pexxum goctymna: 1o noimnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304. — bubauorp. B ku. — ISBN
978-5-4499-0503-1. — DOI 10.23681/571304. — TeKCT: 37€KTPOHHBIA.

3. T'munka, H. JI.3agauu u ynpakHeHus no oOuieil XumMuu: yd4eOHO-IPaKTUYECKOE MOco0ue
/ H. JI. T'nunka ; mox penakiueit B. A. ITonkoBa, A. B. babkoBa. — 14-e uznm. —
Mocksa: U3natensctBo FOpaiit, 2019. — 236 c. — (bakanaBp. AkageMuyeckuit Kypc).
— ISBN 978-5-9916-8914-4. — Tekct: anexrponnstii / DbC IOpait [caiT]. —
URL:https://biblio-online.ru/bcode/431810

4. Kparkuii Kypc XUMHUU C IPUMEPAMH PEIICHUS 33719 U 33JaHUSIMU JIJISl CAMOCTOSITEITLHOM
pabotsl: yuebHoe ocobue / B.U.Endpumos, C.C.badkuna, E.M.Mscoenos,

A N SApommnckuil. — Mocka: upexkr-Menua, 2014. — 348 c. — Pexum noctyna: no
noamucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222. — ISBN 978-5-
4458-5742-6. — DOI 10.23681/237222. — TeKcT: 3IEKTPOHHBIH.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

1. CemenoB U.H., Dxcnpecc-o0yuenue no pemeHuto xumuueckux 3agad / Cemenos M.H. -
2-e u3 ., crepeorurr. - CI16. : XUMU3 AT, 2017. - 128 ¢. - ISBN 978-5-93808-292-2 -
Tekcr : anextponnsii / 9bC "KoncynbTanT crynenTa” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785938082922.html

2. Acrmunkas A.®D., Vcrionb3oBanne WHHOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
npu 00y4eHUH XUMHH: MeToanuyeckoe nocodue / A. @. Acnuukas, JI. B. Kupcoepr. - 2-e
u3n. - M.: BUHOM, 2012. - 356 c. (Madopmaruzamnms oopazoBanus.) - ISBN 978-5-
9963-0762-3 - Tekcr : anexktponnslit // OBC "Koncynprant crynenra : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996307623.html

3. Cysopos, A. B. Obmas u Heopranudeckas XuMus. Bonpocs! u 3afauun: yuedHoe mocodne
JU1sl cpentHero npodeccuoHanbHoro oopaszosanus / A. B. CyBopos, A. b. Hukomnbckuii.
— 2-e u3 ., ucnp. u gom. — Mocksa: M3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-07903-6. — Texkcr:
anektponHbi // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nata
obpamenus: 12.06.2019).

4. Amnapues, A. N1.06mas xumusi. COOpHHK 3aJaHHiA ¢ IpUMEpaMH pelIeHUi: yueOHoe
nocoOue it cpeaHero npodeccuoHanbHOro oopasosanus / A. U. Anapnes, JI. 1.
Adonuna. — 2-e uzna., ucrp. u gon. — Mocksa: M3garensctBo FOpaiit, 2019. — 127 c.
— (ITpodeccunonanproe odpazoBanue). — ISBN 978-5-534-09932-4. — Tekcr:
anektpouHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nata
obpamenus: 12.06.2019).
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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
http://biblioclub.ru/index.php?page=book&id=237222
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

5. Oneitnukos, H. H. XuMmusi. AnropuTmsl pemieHus 3a1a4d U TeCThl: ydeOHoe mocobue ass
cpennero npodeccuonansHoro oopazosanus / H. H. Oneiinuxos, I'. I1. MypaBbeBa. — 3-
e u3 ., ucnp. u gom. — Mocka: U3narensctBo FOpaiit, 2019. — 249 ¢. —
(ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4. — Tekcr:
anexkrpounsii // OBC FOpaiir [caiir]. — URL:https://biblio-online.ru/bcode/437705(nara
obpamenus: 23.12.2018).

6. I'munka, H. J1.OOmas xumus. 3a1auu U yIPaKHCHHUS Y4eOHO-IIPAKTHIECKOE IIOCOOHE JIJIs
cpennero npodeccuonaabHoro oopazopanus / H. JI. I'munka; mon pemakiueit B. A.
ITonkoBa, A. B. babkoBa. — 14-¢ uzn. — Mocka U3gatenbctBo FOpaiit, 2019. — 236
¢. — (ITlpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09475-6. — Tekcr:
anexkrpounsii // OBC FOpaiir [caiir]. — URL.:https://biblio-online.ru/bcode/433858(nara
obpamenus: 23.12.2018).

7. Xumus. 3a1aqHuK yuyeOHOE mocoOue AJist CpeaHero mpodecCHoHaIbLHOr0 00pa3oBaHus /
10. A. Jlebenes [u ap.] ; mox obmeit penakmaueii I'. H. daneeBa. — Mocksa
M3narensctBo KOpaiit, 2019. — 238 ¢. — (IIpodeccunonanbroe odpazopanue). — ISBN
978-5-9916-7786-8. — Tekcrt: anektponusiii // 3BC KOpait [caiiT]. —
URL:https://biblio-online.ru/bcode/436534(nara oopamenus: 23.12.2018).

B) NporpamMMHoe odecnieyenne u UHTepHeT-pecypcesol
OO0ecrieueH JOCTYN K COBpPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JTaHHBIX, HH()OPMAIIMOHHBIM
CIIPaBOYHBIM U MIOUCKOBBIM cucteMaM (Oubmuotexka COI'Y):

1. DnektponHas Oubnuoreka mgucceptanuu u aBtopedepatoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

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

3. OBC «Hayunas snextponHas 6ubnmoreka eLibrary.ru» (http://elibrary.ru.)

4. YuuBepcanbHas 0a3 manubix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov

5. OBC «Koncynbrant cryznenray. http://www.studentlibrary.ru

6. ObC «OpaiiT» - obOpa3oBaTenbHas cpela, BKIIOYANONIAs BUPTYaTbHBIH YHTAIBHBIA 3all
y4eOHMKOB M Yy4eOHBIX MMOCOOMI OT aBTOPOB W3 BenymMx By30B Poccum mo Bcem
HaMpapJICHUAM | crienraibHoCcTsIM (WWW.biblio-online.ru)

7. NadopmarronHo-mpaBoBoit moprain «I'apant» (http://www.garant.ru/ ).

8. CnpaBounast mpaBoBas cucrema Koucysnprant [Iroc (http://www.consultant.ru/ ).

CocraB JIMIEH3HOHHOI'0 X CBOOOIHO PacnnpoCcrpansieMoro nmnporpaMmMmHoOro
06ecneqeﬂnﬂ, B TOM IMCJI€ OTCYCCTBECHHOI'0 NIPOM3BOACTBA

Ne HaumeHoBaHue Ne qoroBopa(auueH3us) Crtpana
n/n MPOU3BOAUTEJDL
Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
Products (MPSA) ot 04.2016r
Windows 10 Pro for Ne 4100072800 Microsoft CIIA
Workstations Products (MPSA) ot 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA

Products (MPSA) ot 04.2016r
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https://biblio-online.ru/bcode/437705
https://biblio-online.ru/bcode/433858
https://biblio-online.ru/bcode/436534
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Windows 8.1 Professional Ne 4100072800 Microsoft CHIA
4. Products (MPSA) ot 04.2016r

Windows 8 Enterprise Ne 4100072800 Microsoft CHIA
3. Products (MPSA) ot 04.2016r

Windows 8 Professional Ne 4100072800 Microsoft CLIA
6. Products (MPSA) ot 04.2016r

Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
7. Products (MPSA) ot 04.2016r

Windows 7 Professional Ne 4100072800 Microsoft CHIA
8. Products (MPSA) ot 04.2016r

Office Standard 2016 Ne 4100072800 Microsoft CIIA
9. Products (MPSA) ot 04.2016r

Office Standard 2013 Ne 4100072800 Microsoft CIIA
10. Products (MPSA) ot 04.2016r

Office Standard 2010 Ne 4100072800 Microsoft CIOA
11. Products (MPSA) ot 04.2016r

Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
12.| WEB Class Cynratymus P.T.(6eccpouno)

[Tporpammuoe obecnieuenue 1C: | Noe CJI/108 ot 29.08.2017 Poccus

[Tpennpusitue. byxranrepckuit (MakcumMyM-codT) 6GeccpouHo
13. | Vuer. Tunoas xonduTypanus 8

ceTeBasi BEpCHUs

Cucrema KOMITBIOTEPHOM JIunensus FSF/Debian
14, | BEpCTKH MikTex (CBoOo1HOE TIPOTPaMMHOE

oOecniedeHune) (6eccpovHo)

15 Kasperksy Endpoint Security Jo 22.01.2024 Poccust

[TporpammHuoe obecnieuenue st | CBOOOHOE TPOrpaMMHOE CILIA
16. | PSRAKTHPOBAHHSA XHMHYECKHX obecneuenue(beccpouHo)

dopmyi Isis Draw

CucreMa MouckKa TeKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17 3aMCTBOBAaHUU (meitcrButenen no 31.12.2023r) c

«Antunnaruar.BY3» OAO «Awntu-Ilnaruar»

[Tporpammuoe o6ecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccust
18 | Hpeanpusrue 8.3 VmpaBnenue | «Makcumym»(OeccpouHo)

TOPIOBJIEHN
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[TporpammMHuoe obOecrieueHue NeCJ1./ Ne126., 01.07.2020r. Poccus
1C:3apmuiara u kaapsl «MAKCUMVYM-
19 rocC.yupexIeHusA8
CODT» 6eccpovYHO
[IporpammHuoe obecrieueHue NeCJ1/76 01.03.2017r. Poccus
20. | 1C:610mKer. «MaKcuMyM-copT» (6ecCpoUHO)
ABTOMaTU3MpPOBAHHAS CUCTEMA CBUIETEILCTBO O cory
«Ymnpasnenue —Jlekanar bPCy» rOCyJIapCTBEHHOW PErucTpaluu
21 nporpammel 1jist 9BM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma aiis 9BM «bank Pa3pabotka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHIETENBCTBO O
3HAaHUI» roCyAapCTBEHHOM pErucTpanuu
22. nporpaMmsl st OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
ILrane: Ne867, 0109.01.2023r. Poccus
23 (09.01.2023r. no 31.12.2023r.)
000 JIMMHC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
N, A.Cepreesnu
24,
Tex.mox. 07.04.2022
o5 «l"amakTruka» ot 14.03.2022r (mpumepHas nata) | Poccus
DIRECTUM RX - Cucrema | OOO I'anaktnka UT norosop Ne Poccust
0@, | 2IEKTPOHHOTO 120320/J/A ot
" | mokymeHTo060poTa 14.03.2022(ipumepHast 1ata)
Yenyru cBs3u (moctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
217. | uHTepHer) 01.02.2022r -31.12.2022r
MOODLE BecmiatHoe poccuiickoe CIIIA (GecrutatHoe
28. pOCCUICKOE)
«lanmakruka PY3» JInuensus 6eccpoynast Poccust
29. Tex.conmpoBoOXIeHUE OT
14.03.2022 r
JInunbli kKaOuHeT abuTypuenTa | JInueHsus GeccpouHast Poccus

30.
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Tex.conmpoBoXaeHUE OT

14.03.2022 r
Jln4nbii kabuner JIunensus Geccpounas Poccust
CTyZIEHTa/COTpyIHUKA
31. Tex.conpoBOXIEHUE OT
14.03.2022 r
DjekTpoHHas OUOIHOTEKA https://dvs.rsl.ru Poccust
JFICCEepTaIluy U aBTOpedepaToB
32. PI'B(9B]1 PTB) Tpebyercs peructpanus B
ouommotexke COI'Y
OBbC"YHuBepcUTETCKAS https://biblioclub.ru Poccust
ouomoreka ONLINE"
Tpebyercs  perucrpanus
33. 6ubnmoreke COI'Y
ObC «Hayunas osnextponHas | http://elibrary.ru. Poccus
o6ubmmoteka eLibrary.ru»
34 Tpebyercs perucrparnus
6ubmmoreke COI'Y
35 YHuBepcalbHas 0a3a JaHHBIX https://dlib.eastview.com CIIA
" | East View
OBbC «KoHCyNnbTaHT CTYJEHTa» http://www.studentlibrary.ru Poccus
CryneHueckas 3JIEKTpOHHAsI
O61OIMOTEKA [0 METUIIUHCKOMY Tpeoyercs PeIUCTpatii
6ubmmorexke COI'Y
36 | ¥ (hapmareBTUueCKOMY
00pa3oBaHMIO, a TAK¥Ke 10
€CTECTBCHHBIM Ml TOYHBIM
HayKaM B IIETIOM.
OBC «tOpaiiT» - www.biblio-online.ru Poccust
oOpa3oBaTenbHas cpena,
BKJIIOYAKOIIas BUPTYaJIbHbIN Tpebyercs peructpanns
YUTANBHBIN 321 y4eOHUKOB H oubmoreke COI'Y
37, y4eOHBIX TOCOOUil OT aBTOPOB
13 Beaymux By30B Poccuu o
BCEM HAIPABJICHHUSIM U
CIEITHATEHOCTSIM
38. KOII (momeH Ha ssHAEKCE) OecruraTHoe Poccus
39. Pycl'apn OecruraTHoe Poccus
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http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

ViPNet Poccus

40.

JIeKTPOHHBbIE pecypchbl, 00ecneYnBalolIie Peajn3anui 00pa3oBaTebLHbIX IPOrPpaMm
PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHHblii yausepeuter nmenu Kocra

JleanoBu4a XerarypoBa

KoanuecTBo
HJorosop Ha
HaHMeHOBaHI/Ie, CcBeaAeHUsA O - TOYEK )]OCTyIIa/
npaso Cpox peiicTBust .
npasoodJagaresie u aapec NoJib30BaTeJiei u IIpumeyanus
o MUCIIOJIB30BaAHUA A0orosopa
caiita XapaKTepUCTHKA
3BC
J0CTyna
ObC ""YHuUBepcHTeT.
626:;1(1)/10Te1ca Oan?\/I No 278- 01.01.2023 — I 3a1:110t;eHHe Ilcorozoi)a
«/IupexkT-Meaua» 12/2022 31.12.2023 HE OrpaHUYCH HAa MPaBo JOCTYII
(RU) http://www. 01.01.24
biblioclub.ru
<<06pa3OBaTenLHajl 01.03.2023 —
mwiarpopma FOPAUT 30.06.2023 3aKJIIOYECHUE JOrOBOpa
000 «Jaexkrponnoe | Ne 01/03-2023 01 0 9 2 023 6050 Ha TPaBo J0CTyIIa ¢
uzaareascrso  FOPANUT» o 01.01.24
. 31.12.2023
http://www.urait.ru/
9bC «KoHcyabTaHT
CTYIEHTa» «MeauuuHa.,
3f‘$a"°°"pa“e““e BO» No832KC/02- | 27.022023— | 2005m xapr | Moo e A0TOROPd
kommnanust 000 2023 26.02.2024 | nomssosatencii paso Aocty
«KOHCYJIBTAHT 27.02.24
CTYAEHTA»
www.studentlibrary.ru
HNudopmannonno-
aHAJINTHYECKAd CHCTEMA
SCIENCE INDEX 3aKJIFOUEHUE JIOTOBOPA
000 HAYYHASA ) 11.04.2023 -
SIEKTPOHHAS Si0-5051/2023 12.04.2024 10 500 Ha IpaBo JIO0CTyIIA C
BUBJINOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
YHuBepcaJibHbIe 0a3bI SAKITIOUEHHE TOrOBOpa
AaHHBIX «HBUC Ne 33-n 01.01.2023 - HE OTPAaHMYEHO | HAa IpaBo JOCTyIa (F:)
000 «MBHC»  (RU) : 31.12.2023 P PaBo ety
e 01.01.24
htpps:/eivis.ru/
«HannonaabHas
1
;HZKTI:";H:H Ne 05.07.2018 — HOCT(;;ZLL?IP C MPOJIOHTAIMEH Ha IISTh
HOJIHOTEKA» -
101/HDb/4513 05.07.2023
YNNG «PTB» apecy et
http.//H3B. P¢.
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9. MarepuajibHO-TEXHHYECKOe o0ecnedeHHe TUCIUTIUHBI

HaunmenoBanve momenieHu i TPOBEAEHUS BCEX
BUZOB Yy4eOHOU JEATCNBHOCTH, MPEAYCMOTPEHHOU
Y4EOHBIM TIUIAHOM, B TOM YHCJIC ITOMEUICHUS I
CaMOCTOSTCNIFHOW ~ pabOThl, C YKa3aHWEM TCPCUHS
OCHOBHOTO 000pY/IOBaHUs, y4eOHO-HATIISIHBIX MOCOOUI
1 HCIIOJIb3YEMOT0 MPOrPAMMHOT0 00eCICUCHHUS

Anpec (MeCTOIOIOKEHNE) TIOMEIICHUN TSI
MPOBEJICHUSI BCEX BUJIOB YU€OHOW JESTENbHOCTH,
NPeyCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae
peanuzay 00pa3oBaTeIbHON IPOrPaMMBbI B CETEBOM
(hopMe JIOTIOTHNUTENIBHO YKa3bIBAE€TCSI HAUMEHOBaHUE
OpraHu3alyy, C KOTOPOH 3aKII0UEH JOTOBOP)

VYueOHblE ayAWTOpUM IS TIPOBENCHHS  3aHATHUH
JICKIMOHHOTO THIIA, CEMHHAPCKOrO THUIIA, TPYMIOBBIX U
WHIUBHUIYaJIbHBIX KOHCYIbTAIUH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOM aTTeCTalllH, a TAKKE CAMOCTOSITEIbHOM
paboThl 00yUarOmuUXCs: MPENoJaBaTeNbCKUNA CTOM, CTYI,
CTOJIBI M CTYJBA IUIs 00ydaromuxcs, Kadeapa.
O6opynoBanue:  VHTEepakKTHBHOE  MYJIBTHMEAUHHOE
obopynoBaHue (ZOCKa, TMPOEKTOp), TEPCOHAIBHBIN
KOMITBIOTEp B KOMIUIEKTE C  IPOrpaMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIOM
B QJIKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTEIbHYIO
cpeny COTI'Y.

IIporpammuoe obecneuyenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpamMHOe oOecrieueHue st
penakTupoBaHus XUMH4Yeckux (opmyn Isis Draw
(beccpounoe I10); Koncymprant mmoc; Cucrema
IIOUCKa TCKCTOBBIX 3aMMCTBOBaHUMN
«Antumnaruat.BY3»; Ilporpamma ans OBM  «bank
BOMPOCOB I KOHTposs 3HaHmit»y, Cisco Webex;
MOODLE; nemoHcTpalMoOHHBIE M Y4e€OHO-HAIJISIHbIC
1moco0ust (BUIACOIPE3CHTAIINSA).

Poccuiickas @enepanus, 362025, Pecybinka
Cesepnas OceTust — Ananus,
ropox Brnagukaskas,
yi. Baryruna, mom 44-46,
yaeOHsbIi Kopiryc Ne 7,
ayna. Ne 606

JlaGopaTopuu: KOMITBIOTEPHBIE KJIACCHI JJIsl TPOBEICHUS
TEKYyIIET0 KOHTPONS U NMPOMEXKYTOUHOW aTTecTaluy, a
TaKke  CAMOCTOSATENbHOM  paboTel  oOydJarommxcs:
MPETNOaBaTENbCKUI CTOJ, CTYJ, CTOJBI M CTYJIbS IJIS
00yJaroIuXCsI.

O6opynoBanme:  VHTepakTHBHOE  MYJIBTHMEAUHHOE
obopynoBaHue (IOCKa, IPOEKTOP), KOMIIBIOTEPHI s
KOMITBIOTEPHOTO KJlacca B KOMIUIEKTE - C IPOrPaMMHBIM
oOecrieyeHneM, BBIXOJIOM B ceTh VIHTEpHET U J0CTYIOM
B DJIKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTENbHYIO
cpeny COI'Y;

IIporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammHOe obOecreueHue st
penakTupoBaHus XuMmHueckux ¢Gopmyn Isis Draw
(beccpounoe I10); Koncymprant tmoc; Cucrema
TIOMCKa TEKCTOBBIX 3aMMCTBOBAaHHUH
«Antumnarnat.BY3y; Ilporpamma mms OBM  «baHk
BONPOCOB il KoHTponst 3HaHui»; Cisco Webex;
MOODLE; neMoHCTpallMOHHBIE W Y4eOHO-HATJISIHBIE
mocoOust (BUICOTIPE3CHTAITHS).

Poccuiickas @enepauns, 362025, Pecnyodiuka
Cesepnas OceTust — Ananus,
ropox Brnannkaskas,
yi. BaryTtuna, mom 44-46, yaeOubIit Kopmyc Ne 7,
aya. Ne 614

bubnuorexa, B TOM 4YHCIIE YHTAJBHBIM 3aj1. CTOJNBI MU
CTYJBS JUII 00YJaIOIINXCsl, KOMITBIOTEPHI B KOMITIEKTE —
C TpOrpaMMHBIM OOECIIEYeHHEM, BBIXOJAOM B CETh
WuTeprer u JOCTYTIOM B JNEKTPOHHYIO
nH(popManmoHHO-00pazoBaresbHyIo cpeny COI'Y

Iporpammuoe obecnieuenue: Windows 7 Professional;
Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat

Poccuiickas ®@enepanuyst, 362025, Pecrrybnuka
Cesepnas OceTust — Ananus,
ropoj Bnaaukaskas,
yi. Lleperenn/Baryruna, oM 16/19, yaeOHbIit Kopiyc
Ne 6
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Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoncymnsTant
wrtoc; ['apant; Cisco Webex; MOODLE.
OBC»YHuBepcuTeTcKas oubnmoreka ONLINE»
https://biblioclub.ru

9BC «KoHcynpranT CTYICHTa»
http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OeKkTpoHHas O6ubmoTexa JICCEepPTALIH u
asropeteparos PI'B(3B/] PI'B) https://dvs.rsl.ru
OBbC"YHuBepcuTeTcKas oubnnoTeka ONLINE"
https://biblioclub.ru

ObC «Hayunas snekrponHast Oubnmoreka eLibrary.ru»
http://elibrary.ru.

JladopaTopust O01eii 1 HeOPraHUYeCKO XUMUH
JUIS IPOBEJCHUS 3aHATHH CEMUHAPCKOIo TUIIA,
71a00paTOPHBIX 3aHATHHA, KypCOBOTO
MPOEKTHPOBAHUS (BBITIOJIHEHHSI KYPCOBBIX PadoT),
TPYNIIOBBIX U HHAWBUAYAIBHBIX KOHCYJIbTALUH, a
TaK)Ke CaMOCTOSATEIIBHON paboThl 00YYarOIIUXCS:
MPENnoJaBaTeNbCKUi CTON, CTYI, JIAOOpaTOPHEIE
CTOJIBI ¥ CTYIIBA JUIs 0Oydarontuxcs, kadeapa,
KJIacCHasl JOCKa.

Oo6opynoBanue: MHTepakTHBHAS JO0CcKa Smart
Board, npoeKinoHHOE MYJIbTHMEIHIHOES
obopynoBanue (KOMIBIOTED, IPOESKTOP, PKPaH) C
MPOTrpaMMHBIM 00ecrieueHHEM, BEIXOJIOM B CETh
WHTEpHET U AOCTYIIOM B AJIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBarenbHyto cpexy COI'Y.
[Iporpammuoe obecniedenue: Windows 7
Professional; Office Standard 2016; Cucrema
kommbioTepHO BepcTku MikTex; Kasperksy
Endpoint Security; Cuctema TectupoBanus Sunrav
WEB Class; [TporpamMHoe obecrieueHue st
penakTupoBaHus Xxumudeckux Gopmyst Isis Draw;
CucreMa oucKa TeKCTOBBIX 3aMMCTBOBaHHUN
«Antumnaruat.BY 3»; [Iporpamma aiis 9BM
«baHK BOIIPOCOB 151 KOHTPOJIS 3HAHUI;
VSDESK; Ycnyru cBsi3u (JOCTYH K CETH
untepHeT); MOODLE; neMoHCTpaIioHHbIC U
yueOHO-HATJISITHBIE TTOCOOUsT (BHCONPE3CHTAIIHS).
Jlaboparoproe obopynoBanue: lllkad BBITSIKHOIM €
noasonom Boasl 1B HBK — 2 mir.
[TpuTo4yHO-BHITSKHASA ycTaHOBKA (2 mikada). Beckr
naboparopHsie npennsnonabie ET-300IT — 1 mrT.
Becs! maboparopHsie anekrporabie BM5101 — 2
mt. Y4ueOHo-nabopaTopHbiid KoMiutieke "O0mas u
Heopranndeckas xumus" — 2 mt. @otomerp KOK-
3-01- 1 mwr. lxad cymmnbabiii SNOL — 1 mr.
Honomep U-510 (cranmaptHeiii)-1 mr.
Kamopumetp "Oxcnept 001K"- 1 mt. Kongykromep
Okcnept 002-2-6H- 1 wt. Mukpockomn
OMHOKYJIsIpHBIN "Mukmen-1"- 1 mr.
Harpesarenpnas mura ES-H3040- 1 mt.
Pedpakromerp UPD-45462M ¢ moncseTkoi — 1
mrt. pH-metp 150 MU- 2 mt. Memanka MarHuTHas
¢ moporpesoM I139 6110- 2 mt. Hedenomerp

Poccwiickas @eneparst, 362025, Pecrrybnmka
Cesepras Ocerwst — Ananws,

ropoxa Bnanukaskas,

yi. Barytuna, nom 44-46,

yueOHsIii kopryc Ne 7, ayn. Ne 609
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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=#_blank

| «HOM»-1 mir.
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11.  JIucTt oOHOBICHMS/AKTyaTH3aAN

[TporpamMma oOHOBIIEHA (aKTyaqTU3UPOBaHAa) B COOTBETCTBHUH C:
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