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[Iporpamma cocraBiieHa B cooTBeTcTBUM ¢  DenepalibHbIM  TOCYIapCTBEHHBIM
oOpa3oBatenbHbIM cTaHaapToM mo HampaieHno 04.03.01 Xwumus (ypoBeHb OakamaBpuara),
YTBEP)KICHHBIM NpHKa3oM MuHHCTEpcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
utonst 2017 roma Ne671, yaeOHBIM IJIAHOM MOATOTOBKHU OakanaBpa mo HampaieHuio 04.03.01
Xumus, yrBepxaeHHbIM YueHbIM coBeToM PI'EOY BO «COTI'Y» (mpoTtokos Ne 9 ot 27.04.2023

r.).

CocraBuTenb: K.X.H., foiieHT ®.A. Araesa

Pabouas npoepamma Oucyuniunvl NpuHAmMAa 8 COCMABEe OCHOBHOU NPOPeccUOHANbHO
00pa308amenvbHoOl NPOSPAMMbL peuleHuem yueHo2o cosema (npomokoa Ne 9 om 27.04.2023 2.).



1. Crpykrypa u 0011asi TPYA0EMKOCTb JUCHUNIHHBI
Obwas mpyooemKocms OUCYUNIUHBL 8 3AUEMHBIX OUHUYAX -2, aKadeMuyeckux yacax -12

Ounas hopma oOydeHUs

Kype 4
Cemectp 7
Jlexuuun 18
[pakTuueckre (CeMUHAPCKHE) 3aHATHUS 36
JlaGopaTopHble 3aHATUSL -
Koncynbrauuu

Htoro aynnTopHBIX 3aHATHI 54
CamocrosTensHas pabora 18

KypcoBas pabota -

dopma KOHTPOJISt

JK3aM€EH
3a4€CT +
OO0111€€ KOJIMYECTBO YACOB 72

2. Lleaun ocBOEHUS THCHUTIUHBI

JuctuiuimHa «MeTojrKa 00ydeH sl IKOJIbHUKOB PEIICHUI0 PACUETHBIX 3a/1a4 110 XUMHI
npu3BaHa 00eceynTh MPOGECCHOHATBLHYIO MOJITOTOBKY CTYACHTOB B KAUECTBE YUUTENICH XUMUU
0011e00pa3oBaTeNbHBIX Y4eOHBIX 3aBeneHuid. llemsiMu ocBoeHMs AMCHUIUIMHBL «MeToanka
00y4YeHHSI ITIKOJILHUKOB PEIICHUIO PACUETHBIX 3a71a4 110 XUMUK SIBJISFOTCS:
- O3HAKOMJICHHWE CTYJICHTOB C THUIIAMH XUMHUYECKHX 3a]ad, HCIOJb3YEeMBIX B 0a30BOM H
npopHILHOM KypcaxX XHUMUHU;
- ¢dopmupoBaHue meaarora-npodeccuoHana, CocCOOHOTO HAYYHTh PEIICHUIO PACUETHBIX 3a/1ad
yualxcs Ha ypokax XUMHH 0a30BOTO U MPO(HUILHOTO YPOBHEH;
- 03HAKOMJICHHE CTYJICHTOB C PEKOMCHJAIMSAMHU IO OPraHU3alliy OJUMIIHAJ NIKOJEHUKOB 10
XUMHUHM ¥ OLIEHWBAHUIO PEIICHUN ONMMIIMATHBIX 3afmaHuil pasnuynoro ypoBHs. (I1IC: 01.001
IMenaror (mexparormyeckasi JesiTeIbHOCTh B JOIIKOJbHOM, HAYAJIbHOM 00IIeM, OCHOBHOM
o0ureM, cpeaHeM 001eM 00pa3oBaHuM) (BOCIUTATE/ b, YYUTEJIb).

3. Mecro aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
HuctmmumHa «Meronnka oOydeHHsI IIKOJBFHUKOB PEIICHHIO PAcu€THBIX 3a71ad 1o
XUMHUU» ABIsieTcs auctuminHoi mo Beioopy b1.B./1B.01.01, otHOocHuTCs K yactu, popmupyemoit
YYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

[Mporpamma kypca «Metoanka oOydeHUs MIKOJIFHUKOB PELICHUIO PACUETHBIX 3a7ad 110
XUMHN» TIpeAHa3HaYeHa s OakanaBpoB 4 kypca mo HampasieHnuto 04.03.01 Xuwmus. B mpomecce
U3y4CHUS] Y4eOHOW IMCUMIUIMHBI CTYASHTHI IOJy4aroT HaBBIKH, HEOOXOIMMBIC ISl YMEHUS
NPUMEHSATHh 3HAHUS M0 BCEM XUMHUYECKHUM IUCIUILIMHAM MPH PENICHUH PACUeTHBIX 3a/1ad, IS
COBEPILIEHCTBOBAHUS B METOJUKE TPENoJaBaHUsg XHMHH, M YCIEUIHOTO TPOXOXKAECHUS
MeIarOrM4eCKOM MPaKTUKH.

IIpy ocBoeHMHM JaHHOM JAMCHUIUIMHBI CTYACHT CMOXET IpPOJEeMOHCTPHPOBATH
00001eHHbIe TpyaoBble pyHKInuU (TD):

v' Tlemarorudeckasi JesITEIBHOCTD MO MPOSKTUPOBAHUIO M PeaTH3aliiid 00pa30BaTeIbHOTO
nporiecca B 00pa30BaTENbHBIX OPTraHU3AIMsIX IOMIKOJIBHOTO, HAYaJbHOTO OOIIero,
OCHOBHOT'O 001I1Iero, CpeHero ooiiero oopa3oBaHus

v’ Tlemarorudueckass JeSTEIBHOCTH TI0 TPOCKTHPOBAHHIO W PEalN3allid  OCHOBHBIX
00111€00pa30BaTEIbHBIX MPOrPaMM



v’ IlpemojaBanue 1O  MporpaMmMaM  MPO(PECCHOHATLHOTO  OOYYEHHs,  CPEIHEro
npodeccuoraibHoro odpazoBanus (CIIO) u AOMOTHUTENBHBIM TPO(PECCHOHATLHBIM
nporpammam (/II1IT), opreHTHPOBAaHHBIM HAa COOTBETCTBYIOUINI YPOBEHb KBATH(PHUKAIIUMN

v OpraHuzanusi 4 NPOBEJCHHE y4eOHO-IPOU3BOJICTBECHHOIO IMpoIEcca MPU pealn3alii
00pa30BaTeNbHBIX IPOrPaMM Pa3IMYHOIO YPOBHS U HAIIPABIECHHOCTH

v OpraHu3annoHHO-TIEarOrHYECKOe COMPOBOKACHHE TPYMIbI (Kypca) 00ydYarommMxcs 110
nporpammam CIIO.

Jliisa ocBOeHUs TUCHUIUIMHBI «MeTonnka o0ydeHus MKOJIbHUKOB PEIICHUI0 PACUETHBIX
3aJa4 10 XUMHUHU» CTYIACHTbl HCIOJB3YIOT 3HAHHUS, YMEHHS U CHOCOOBI JeATeIbHOCTH,
chopMupoBaHHBIE B XO0jA€ H3ydeHHs aucuuiuiiH «Heopranmueckas xumusy, «Dusmueckas
XUMUSY, «OprannyecKas XuMHs».

B cBowo ouepens, aucuuiuiiHa «MeToauka OOy4YeHHMS IIKOJBHUKOB PELICHUIO
pacu€THBIX 3a7ad MO0 XUMHUHU» COJCPKUT JOMOJIHUTENbHbIE HHPOPMAIMOHHBIE U
METOJIOJIOTUYECKUE TOAXOABl ISl OCYLIECTBJICHUS JESATEIBHOCTH CTYIEHTOB BO BpeMs
MeAarorn4eckoil MPaKkTUKU, a TAKXKE MPH MOATOTOBKE BBIITYCKHBIX KBATU(PUKAIMOHHBIX PaboT.

Jiis ocBOoeHUs JaHHOW yueOHOH aucuuiinabl (Y []) cTyneHT nomkeH
3HATB. OCHOBHBIE MMOHSTHS, 3aKOHBI M TEOPUU OOLIEH, HEOPraHNUECKON U OPraHUYeCKONH XHUMHUH;
YMerb: 1OpPOBOAUTH COOTBETCTBYIOUIME MAaTEMATUYECKHME  BBIYMUCIEHUS;  I0JIb30BATHCSA
OOLIEIPUHATHIME clIoco0amMu 0003HaueHUsT (PU3UKO-XUMHUECKUX BEIUYUH,

BuiiajieTh: HaBBIKAMU BBIYUCIICHHS 110 XUMHYECKUM (DOpMyIiaM U ypaBHEHHSIM.
4. TpeGoBaHus K pe3yJibTATAM OCBOEHHS TUCHUILINHBI
(koMmeTeHIHH 00y4aloLIerocsi, GopMupyemMbie B pe3yabTaTe 0CBOCHHS
AMCUUIJIMHBI)

B pesymbraTe OCBOEHHS TUCHMIUIMHBI y CTYACHTa JOJDKHBI OBITH C(HOPMHUPOBAHBI
CIEYIOIINE KOMIETCHIINH:

YK-1: CniocoGeH OCymIeCTBIATh MOUCK, KPUTUYECKUI aHAJIM3 U CUHTE3 MH(OpMaIuy,
MPUMEHSTh CUCTEMHBIN TOXOJ] JIJIsl pEIIeHHsI IOCTABICHHBIX 3a/1ad.

WuaukaTopsl JoCTHXKeHUsT KomneTeHuuu Y K-1:

VYK-1.1. Ananusupyer 3a1auy, BeIICNSAS €€ 0a30BbIe COCTABISIOIINE;

VK-1.2. Onpenensier, UHTEPIPETUPYET U PAHXKUPYET MHPOpPMalLNIO, TpeOyeMyro JUIs

pELIEeHHS TOCTAaBIICHHOM 3a/1a4u;

VYK-1.3. Ocymectinsier nouck MHGOpManuM A pelieHHus MOCTaBIEHHOM 3aJauu Io

Pa3IUYHBIM THIIAM 3alpOCOB;

VYK-1.4. IIpu o6paboTke MHPOpMaLUU OTIMYaeT (PaKTbl OT MHEHUH, MHTEpIIpeTalui,

OLICHOK, (hopMHpyeT cOOCTBEHHbIE MHEHHUS U CY)KJIEHUS, apTyMEHTUPYET CBOM BBIBOJbI U

TOYKY 3pEHHsI, B TOM YHCIIE C MPUMEHEHUEM (hrI0co(CKOro MOHATHHHOTO anmnapara.

VK-1.5. PaccmarpuBaeTr U nmpeayiaraéT BO3MOKHBIE BapUAHThl PEIICHUS MOCTABICHHON

3aJauu, OL[EHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

IIK-4: CrnocobeH ocCylecTBISTh IMENaroruueckyro JesiTeIbHOCTh (pa3paldaTeiBaTh U
peann30BbIBaTh 00pa3oBaTeNIbHbIE NPOTpaMMbl) B cdepe OCHOBHOro oOmiero oOpa3oBaHMUS,
cpenHero oOmiero o00pa3oBaHUsA, CPEAHETO MPOPECCHOHAIBHOTO U JIOMOJHUTEIBHOTO
o0Opa3oBaHUs
Nunukatopsl noctuxeHus: kommnerenun [1K-4:

I1K-4.1. Pa3zpabaTbiBaeT 0Opa3zoBaTeibHbIE MPOrpaMMbl B cepe OCHOBHOTO OOILEro
oOpasoBaHms, cpeaHero oOmero oOpa3oBaHus, cpeaHero MnpodecCHOHATBHOTO |
JIOTIOJTHUTEIBHOTO 00pa30BaHuUs;

[1K-4.2. OcyectBasier

Me/IarOrMYECKYIO JIEATENIbHOCTh B Chepe OCHOBHOTO 0OIIero 00pa3oBaHMsl, CPETHETO
oO1mero o6pa3oBaHus, CpeTHEr0 MPOGEeCCHOHATHHOTO M IOMOJIHUTEIIEHOTO 00pa30BaHMS

OOumMM CpeacTBOM KOHTPOJSL SIBIISICTCS BBEJACHHAas B YHUBEPCUTETE OallIbHO-
pEeNTHHrOBas CCTEMa OLIEHKH YCIIEBAa€MOCTHU CTY/€HTOB HallpaBJIeHUN OakanaBpuarta.

[Tpu mpoBeneHuN y4eOHBIX 3aHATUN OOECTIEYMBAETCS Pa3BUTHE Y O0yYarOIIUXCS

HaBBIKOB KOMaHIHOH pabOThI, MEKITMIHOCTHOW KOMMYHUKAIUH, IPUHSATHS PEIICHHA.



5. Conep:xaHue M y4eOHO-MeTOAMYECKAS] KAPTA AU CHUIIIHHBI

Henens | HammenoBanme 3aHsaTus CamocrosiTenbHas pabota ®opm | Koa
TeM (BOIIPOCOB), Jlekuu | Hpak | Coxepxanue bl nyec
U3y4aeMbIX 10 u THYEC KOHTPO | TBO
AAHHOU Kue JIsl 0an
AUCHUILINHE 3AHST JIOB

ust

1 Mertonnueckue 2 2 Pemenue 3amay 1o teme [Tposep | 2
TpeOOBaHUS K «MaccoBasi 10 2JIEMEHTA B Ka
PELICHUIO XUMHUYECKOM COCIMHEHUH UM B | PELIEHH
XUMHYECKHX 3a7a4. CMECH» BIX

3a/1a4y

2 Maremaruueckue 2 Pemenue 3anau no reme ITposep | 2
METO/IbI B «Ornpenenenue GopmMyIbl Ka
(dbopMyIIpOBKE U BEIIICCTBA pelIeHH
0TOOpaXKeHUH BIX
BOKHEUIINX 3a71a4
KOJMYECTBEHHBIX
3aKOHOB XHMHH

3 Pacuetsl mo 2 2 Pemenue 3amay mo reme IIposep | 2
XUMHYCCKHM «PacueTsl 10 ypaBHEHUSM Ka
dbopmynam u XUMHUYECKUX peakuuid. Berxon peleHH
YPaBHEHHUAM (n) npoayKTa B peakiy WU B BIX

mporecce 3a1a4y

4 Pacuertsl mo teme 2 Pemenue 3amau no reme 2
«PacTtBOpBI» «MounsipHblit 00beM Taza (V).

HopwmanbHble ycinoBus (H.y.)»

5 Pacuers! Ha ocHOBE | 2 2 Pemenue 3amau no reme 2
ra3oBbIX 3aKOHOB «AbcomoTHas (1) U

otHOocuTenbHas (D) mIoTHOCTH
razay

6 3agaun K TeMe 2 Pemenue 3amay mo teme 3
«Ilepnognueckuii «O6bemHast (¢) 1 MoJsipHast ()
3aKOH U CTPOCHHE nonis raza B cMecu. CpenHsst
aToMay MOJISIpHAsi Macca Ta30BOW CMecH

(Mcp.)»

7 3amauyu K TEMam 2 2 Pemienue 3a1a4 no treme 4
«MeTtamnnsi, «PacueTsl M0 ypaBHEHUSAM
«Teopus peakumii C y4acTHEM Ira30B»

ANEKTPOIIUTUIECKO
W OUCCOITHAIINN)),
«DIIEKTPOIIU3Y

8 Tepmoxummuueckue 2 3
ypaBHEHUS U
pacuEThI

9 1 py0e:x (peiiTHHTOBbIii KOHTPOJIb) 15
3agaun K TeEMe 2 2 Pemtenue 3amau mo treme 2
«OCHOBHBIC «Pacy€Thl IO XUMUIECKUM
3aKOHOMEPHOCTH YpaBHEHUSIM)

XUMHYECKHX

peaKuuii»




10 3ajauu K Teme 2 2
«MwuHepaabHbIe
yaoOpeHus»

11 Pacuyersl 110 2 2 Pemenue 3amay mo reme I[Mucem | 2
OTIpeICTICHUTO «MaccoBasi 10JiI paCTBOPEHHOTO | CHHAS
dhopmyn BemecTBa BelecTBa (W), MOJIsIpHas CaMoCT
U COCTaBa cMecen KOoHLeHTpauus pactsopa (C)» OSITEJIb

Has
paborta

12 Tunossle 3a1aun 2 Pemenue 3anau no reme ITposep | 2
I'MA u EI'D «PacTBOpUMOCTS (S) U Ka

KOA((UIIMEHT paCTBOPUMOCTH petieHH
(S)» BIX
3a1a4

13 Tumnossie 3agaun 2 2 Pemenue 3amay 1o teme [Tposep | 2

I'MA u EI'D «INEKTPOTUTHYECKAS Ka
JUCCOLIMAIUs, CTETICHb peleHH
nuccoranuu (6)» BIX

3a1a4y

14 KomOuHMpOBaHHBIE 2 Pewmenue 3amay 1o teme 3

3a/1a4H. «TemnoBbie 3¢ HeKThI
Nudopmanronusie XUMHUYECKUX PEaKIIUi»
METO/IbI PEIICHUS
3a1a4 u
MEXIPEIMETHBIC

CBSI3H

15 KomOuamMpoBaHHbIC | 2 2 Pemenue 3amau mo reme IIposep | 2
3a/1a4i. «B3aumoneiicTBue raza ¢ Ka
Nudopmannonabie PacTBOPEHHBIM BEIICCTBOM)» pelIeHH
METO/IbI PEIIeHUs BIX
3a/aq u 3a1a4
MEXIPEIMETHBIE
CBSI3H

16 [lIxonbHbBIE 2 Pemenue 3amau no reme [Iposep | 2
XUMHUYCCKHE «CKOpPOCTh XUMHUIECKUX Ka
ONTUMITUABI U peakiuit (v). XUMHYECKOE pelieHH
3aJ1aun paBHOBECHE) BIX
MOBBIIIEHHON 3a/1a4y
CIIO)KHOCTH

17 IIIxonsHEIE 2 2 Pemenue 3amay mo teme IMucem | 3
XUMHUYCCKHE «DIIEKTPOITU3) eHHas
ONUMIIUABI U camocCT
3aJ1aun OsITEITh
MTOBBIIIICHHON Has
CII0)KHOCTH pabota

18 2 pyoex 2 15
(pedTHHIOBBIN
KOHTPOJIB)

UTOIO: 18 36 18 70




TpaaunuoHHbIE JIEKIIUM M NMPAKTHYECKHe (CeMMHAPCKHe) 3aHATHS C HUCIOJb30BAHUEM
COBPCMCHHBIX HHTCPAKTHUBHBIX TEXHOJIOTHH. .HGKI_II/II/I C HCIIOJB30BaHUEM MyJIbTI/IMeI[I/II\/JIHbIX
MpEe3eHTAlUM,  JIeKIUU-Oecenbl,  JEKIUU-AUATOTH, 3BPUCTUYECKUE  JICKIMH,  JICKIUHU-
BU3YaIHM3allui, MPAKTHUECKUE 3aHATHS, CAaMOCTOSITENbHAs paboTa CTYIEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-aquajor — cojepkaHue MoJaeTcsi Yepe3 CEpUr0 BOMPOCOB, HA KOTOPHIE CTYIEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUU.

IIpe3enTanuu Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIMHHBIX CPEICTB - CaMblii 3¢ (HEKTUBHBIH CITOCO0
JIOHECEHUs] BaXHOM WH(MOpPMAlMU TNPU MyONWYHBIX BBICTYyIUIeHUsAX. Crhaii-Tpe3eHTanuu ¢
WCTIOJIb30BaHIEM MYJIBTHMEIMIHHOTO 000pYyIOBaHUS MO3BOJSIOT A(PGEKTUBHO W HATIISIHO TPEACTABUTH
COACPIKAHUC H3ydaCMOI'0 Marcpualia, BBIACIUTL W MNPOUIIIIOCTPUPOBATH COO6HICHI/I€, KOTOpPOC HECCT
IMOYYUTEIBbHYIO I/IH(I)OpMaI_II/IIO, IMOKa3aTb €€ KIKOYEBBIE COACPKATCIIBHBIC ITYHKTBI. Hcnons3oBanne
HWHTCPAKTHUBHBIX 3JICMCHTOB IMO3BOJIACT YCUIINTDH 3(1)(1)6KTI/IBHOCTI) l'[y6J'H/I'-IHI)IX BLICTyl'IJ'IeHPIfI, SABJIIOIINUXCA
YaCThIO MPO(HECCUOHATBHOMN IEATEIBHOCTH MTPETIOAaBaTEIsl.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIIUHU, TPOBEIEHNE OHJIAHH-BCTPEY UITU
npe3eHTanuii 4yepe3 HVHTepHET B pexuMe peanbHOro BpeMeHH. Kakaplii U3 y4yaCTHHKOB
HAXOJHTCS y CBOETO KOMIIbIOTEpa (CPEACTBa CBSA3H), a CBSA3b MEXK/1y HUMU MOJICPKUBACTCS Yepe3
HHTepHeT NOCpeICTBOM 3arpyKaeMoro MpUIOKEeHHsI, yCTAHOBJICHHOT'O Ha KOMITbIOTEPE KaxX 10T
yuactHHKa (Zoom, Meet, Skype u np.).

Buneoxondepennusi — ceanc BuaeokoHdpepenucss3zu (BKC) — 3to  TexHOmorus
MHTEPAaKTUBHOI'O B3aHMMOJECHCTBHS BYX U 0oJjiee YHaCTHHUKOB 00pa30BaTeIbHOro Ipolecca AJis
oOMeHa nHpOopMaIUei B peaIbHOM PEeKUME BPEMEHHU.

Wcnonb3yloTesi  MHTEPAKTHUBHBIE ~ METOJbI  OOYYCHHMsS:  CHTYallMOHHbIC  3a[auH,
MCCIIC/IOBATEIbCKUIT METON OOY4YCHHMs, [CNOBBIC WIPBI, MOJArOTOBKA M IyOJIMYHAs 3allUTa
pedeparos.

TexHos0orust 3JIEKTPOHHOTO O00y4YyeHHsl (peanu3yeTcssi MpH TIOMOIIM JIIEKTPOHHOMN
uHpopmanmonHo-o06pazoBatenbHOM cpenbl (ONOC) COI'Y npu ucnonszoBanuu pecypco IbC,
IIPH MIPOBEICHUU aBTOMATH3HPOBAHHOT'O KOMITBIOTEPHOT'O TECTHPOBAHUS | T. JI.).

Hcnonb3yrorest 0auIbHO-pEHTHHTOBASI CHCTEMa OIEHKH 3HAHWH, TEXHOJIOTHH C IPUMEHEHHEM
JUCTAaHIIMOHHOTO 00y4YeHus Ha maardopme http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buzpl yueOHOM pabOThI MOTYT MPOBOAMUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

- B memsx peamuzanuu  MHAMBHIYaJdbHOIO TMOJX0Ja K OOYYEHHIO CTYIEHTOB,
OCYIIECTBIISIFONIMX  YY4EOHBI Tpolecc 10 WHAWBUAYAIBHOW TPAGKTOPHH B  paMKax
WH/IMBUIYAIbHOTO pabodero IuiaHa, M3y4eHHWe AAHHOW TUCIMIUTMHBI MOXKET OCYIIECTBIISATHCS
yepe3 WHIMBHUIYaJIbHBIE KOHCYJIBTAI[MM TIPENoJaBaTelsi OYHO, B YaChl KOHCYJBTAIMHA, IO
JNIEKTPOHHOM ToYTe, a Takke ¢ wucnons3oBanuem Cisco Webex Meetings, miatdopmsr
JMCTaHIMOHHOTO 00yueHus Moodle, nuunblii kaOuHer crymeHta Ha noptane COI'Y, apyrux
anementoB DM1OC COI'Y.

7. YueOHO-MeTOANYECKOe o0ecrieueHre CaMOCTOsITeILHOIH padoThl

K xaxaoMy npakTHYECKOMY 3aHSATUIO CTYJEHT AOJKEH TOTOBUTHCA CAMOCTOSITEILHO BO
BHEayJaUTOpHOE Bpems. J[aHHBIN pa3fien COAEPKUT 3aaHHs I CAMOCTOSITEIIBHONW PabOThI
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CTYJEHTOB, pa3duteie no TeMaMm. [Iprumepsl 3a1a4 7151 CaMOCTOSITETFHOTO PEIICHUS TPUBEACHbI

HUWXKC:

TEMA 1. MaccoBas 10151 3jieMeHTa (W) B XHMHY€CKOM COeIUHEHNH UM B CMeCH

1. Ompenenute MaccoByrO 10O kene3a B FeoOs.

2. CoenMHEHHE HEKOTOPOTO AJIeMeHTa uMeeT popmyny 203, a MaccoBast 10J1s DJIEMEHTa
B HeM cocTaBisgeT 68,42 %. YcTaHOBUTE DJIIEMEHT.

3. B oprodocdarte anementa (II) maccoBast qomst aTOoro snementa coctanisier 68,44 %.
Omnpenenure, o hocdaTe KAaKOTO IEMEHTA UIET PEYb.

4. Ompenenure (opmyny Kpucramuioruapara (ocdara HaTpHsi, €CIH HU3BECTHO, UTO
MaccoBas J10Ji1 BOAOPO/a KaK 3JIEMEHTa B HeEM cocTaBisieT 6,316 %.

5. Onpenenute MacCOBYIO JOJIFO KaJIMSl KaK 3JEMEHTa B CMECH, COCTosIIeH u3 25,25 r
HuTpaTa kanus u 41,4 r kapOoHaTa Kanusl.

TEMA 2. Omnpeneiienue (popMyJibl BelecTBa

1. Omnpenenure MOJICKYIIPHYIO (GOPMYITY coii ¢ MOJISIpHOU Maccorr meree 300, B
KOTOpPOM MacCOBBIE JOJIM a30Ta, BOJIOPOa, XpoMa U Kuciopoaa coctasisitor 11,11; 3,17; 41,27
u 44,44 % cOOTBETCTBEHHO.

2. Onementsl A u b oOpa3yroT coeaunenue, conepxkamiee 89,89 % (mo macce)
anemenTa b. [lpu ruaponmnse 3Toro BemiecTBa BeIACIACTCS ra3, coaepxariuii anement b u 1,234
% (mo Macce) Bogopona. Omnpenenure GopMylly BELIECTBA, COJEPKAIIETro 3J1eMEeHTh A u b,
HaIUIIIUTE PEAKIUI0 €r0 THIPOJIn3a.

3. Omnpenenure GopmMyny KpUCTAIIOTHAPATa COIHU, €CJIM U3BECTHO, YTO MACCOBbBIE
JOJIA HATpHA, YTJIepojia, BOJAOpOJa U KHCIOpoja B HeMm coctamisiorT 16,08; 4,196; 6,933 u
72,73% COOTBETCTBEHHO.

4. [Ipy monHOM  CropaHuM  HEKOTOPOTrO  KOJMYECTBA  apOMAaTHYECKOTO
yraeBonopoaa pana 6enzona (CnHzne) obpazoBanocy 14,08 r okcuaa yraepona (IV) u 3,6 v
Bozbl. [Ipeaioxkute BO3MOKHBIE CTPYKTYpPHBIC (DOPMYJIBI H30MEPOB 3TOTO YIIIEBOJOPOIA.

5. [Tpu cxwuranuum 26,7 r amuHokucinoTel (CxHyOzNk) B u30bITKE KHCIOpoaa
obpasyercst 39,6 r okcuna yriaepona (IV), 18,9 r Boxsr u 4,2 r azora. Onpenenute GhopMmyny
AMUHOKHCIIOTHI.

TEMA 3. Pacuersl 10 ypaBHeHUSIM XUMHUYECKHUX PeaKIHii.

Beixoa () mpoayKTa B peakiiuu WK B pouecce

1. K pactBopy, conepxkamemy 66,6 T Xjopuia Kajbllus, TpUOaBHIM PacTBOP,
conepxkammii 32,8 r oprodocdara Hatpus. Onpenenure Maccy BBIMABIIETO OCagKa M MacChl
BEIIECTB, OCTABIINXCS B pPaCTBOPE.

2. docdop, noaydeHHbI BoccTaHOBIEHUEM 77,5 T pylibl, coepKaliei mo macce
80% docdara xampuust u 20% HEBOCCTAHABIMBAIOIIMXCS MPUMECEH, HCIOJb30BAIM IS
nostydeHus: oprodpocGopHoii KUCIOThl. OnpeneanTe Maccy MoITyu4eHHON KUCIOTHI, €CITU BBIXOJ
Ha BCeX CTaAMsIX mpoluecca cuuTarh paBHbIM 100 %.

3. Kakue maccel Bomopoda, a3oTa W KHUCIOpoAa HEOOXOAUMO 3aTpaTUTh s
norydeHust 150,8 Kr a30THOM KUCIIOTHI, €CITH BBIXO/I B PEAKIIMU CUHTE3a aMMuakKa coctasisieT 70
%, B peakIMH KaTaIUTUYECKOTO OKUCIIeHUs aMMHaka 10 okcuja azota (1) — 90 %, B peakuuu
okucnenust okcuzaa azora (II) mo okcuna azora (IY) — 100% u B peakuun okcuna azota (IY) ¢
BOOH U Kuciopoaom — 95 %.

TEMA 4. MoJasipabiii 00beM raza (Vwv). Hopmasibable ycjaoBus (H.y.)

1.  Kakoii o0nem (H.y.) 3aiimer metan (CHy), Mmacca koToporo paBHa macce 40 11 a3ota
(1.y.)

2. B pesynpTrare npoKaluBaHUS HEKOTOPOTO KOJUYECTBA HUTpPATa MEIH BHIIEIUIOCH
11,2 1 razoB (H.y.). Onpenenure Maccy UCXOTHOM COJIH.

3. ITocne npokanuBanust 66,6 T HeKOTOporo kapOoHara obpa3oBanock 48 T oKcHIa

metaina (II), B koTopom maccoBast noinst metaiia cocrasisger 80 %, 6,72 11 ra3za U HEKOTOpoe
KOJIM4ecTBO BoAbl. Onpenenute GopMyny HCXOAHOM COIH.
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4, Oxkcua yranepona (IV), naxonupmmiicst B 0auioHe eMKOCTBIO 2,8 11 TTO/T JaBJICHUEM
2000 kITa nmpu Temmneparype 25°C, npomycTUian 4epe3 U30BITOK pacTBOpa TUIAPOKCHIA HATPUSI.
Omnpenenure maccy oOpa3oBaBILICHCS COJIH.

TEMA 5. Ao6cosioTHas (r) U oTHOcUTebHaA (D) mioTHOCTH ra3a

1. [ImoTHOCTH Ta3a mo Bo3ayxy paBHa 1,586. Onpenenure 4yTo 3TO 3a ra3, €CiI
W3BECTHO, YTO OH COCTOUT U3 JIBYX JIEMEHTOB, a MACCOBast JA0JIsl KUCIOPOAa KaK 3JIEMEHTa B HEM
cocrtasyseT 69,5%.

2. [Tnotaocts napos ¢ochopa npu 4000C u npu nasnenuu 101,3 klla paBHa 2,246
r/n. Onpenenute MOJEKYIIpHYIO popMyny dhochopa B ITUX YCIOBHSIX.

3. Ornpenenure IOTHOCTh TA30BOM CMECH MO BOJOPOJLY, COCTOsIIEH U3 3 11 a30Ta
1 7 JI yrIIEKUCIIOTO ras3a.

4, B kakux 00beMHBIX OTHOIICHHSIX HAXOASITCS B cMecH kKuciopo u Metad (CH4),
€CITM OTHOCUTEIbHAS TUIOTHOCTh 3TOW CMECH 110 BOJI0po Iy 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 MosisspHasi ()) A0Js1 ra3a B cMecu. CpeHsisi MOJISIpHAS
Macca ras3osoi cmecu (Mcp.)

1. 12,32 11 cmecu okcuna azota (I1) u okcuaa azora (IV) npu H.y. UMEIOT Maccy
19,855 r. Onpenenute 00bEMHBIE TOJIM TA30B B CMECH.
2. K 20 n1 cmecu merana u stmiieHa po6aBuiu 10 1 kucnoponma. Onpenenure

00BbEMHBIE JOJIM BEIIECTB B MOJIyYCHHOM ra30BOM CMECH, €CIIM U3BECTHO, YTO €€ IIOTHOCTH 110
BO31yXy paBHa 0,8046.

3. Onpenenure CperHIO MOJSPHYIO Maccy rasa, IOJyYE€HHOTO B pe3ysbTare
TEPMHUECKOT0 Pa3JIoKEHUs HUTpaTa cepedpa.
4. B pesynbrare TepMHUECKOIro pas3iiokKEHHs CMECH HUTPATOB cepedpa v Menu

o0Opa3oBaJiach ra3oBasi CMeCh C IUTIOTHOCTBIO 1O Bo3ayXy 1,4655. Onpenenure MaccoBbIE€ A0JH
BEMISCTB B MCXOHOM CMECH COJIEH.

5. ["a3oBast cMech, 00pa30BaBILAsCS P MPOKATMBAHUN CMECH KapOOHAaTa KalbIUs
Y HUTpaTa MeJId, UMEeeT TUIOTHOCTH 0 Bojopoay 21,647. Onpenenute MacCOBBIE JTOJIA BEIIECTB
B OCTAaTKE IOCJIE MPOKAIMBAHMUS.

TEMA 7. Pac4érbl 10 XMMHYECKHM YPABHEHHUAM

1. Cmech aMMHaKa ¢ KUCJIOPOJOM € INIOTHOCTBIO MO BOAOPOAY 13 mpomycTuin Hax
MJIATHHO-POJAMEBBIM KaTanu3aropoM. OmnpeenuTe cocTaB MOoTydyeHHON ra30Boil cmecu BY% 1o
00BeEMyY TIOCIIe yATIeHUs TapOB BOBI, €CIIM CUUTATh, YTO KATAIUTUYECKOE OKHUCICHHE aMMHUaKa
npoTekaet ¢ Berxogom 100%.

2. [locne mpomyckanust cMecu 5 1 a3ora ¢ 7 J1 BOXOPOJA HAaJ >KEJIE3HBIM
KaTaJanu3aTopoM 00bEM Ia30BOM cMecH yMeHbIImiIcs Ha 2 1. OnpeaennTte MmiI0THOCTh KOHEUHOU
ra3oBOi CMECH 10 BOJIOpoAy. Bce 00beMbl M3MEpeHbI IPU OIMHAKOBBIX YCIOBHUSX.

3. Cwmech stunamunHa (C2HSNH2) c¢ u30biTkoM kucioponaa nopoxriau. [locie
MPUBEACHUS K HOPMAaJbHBIM YCIOBHUSIM OOBEM Tra3oBOM cMmecH yMeHbIIUIcS Ha 36 %.
Omnpenenure 00beMHBIC JOJM BEIIECTB B KOHEUHOMN Ta30BOM CMECH.

4. CMech KHCIIOpOAa C a30TOM MPOMYCTHIIA 4Yepe3 O30HATOp, MpU ITOM 00BeM
razoBoii cmecu ymenbmuics Ha 10%, a ee uiotHocTh crana 1,508 r/m. Onpenenute cocra
MCXO/IHOM CMeCcH a30Ta ¢ KUCIOPOJIOM B % 1O 00beMYy.

5. [Tocne nponyckanust cmecu atuineHa (CH2=CH2) u Bogoposa Haa HUKEIEBBIM
KaTaanu3aTopoM IIIOTHOCTH Ta3a Bo3pocia Ha 25%. IlomydeHHbI Ta3 He oOOeCIBEYMBACT
OpoMHyt0 Boy. Onpenenute 00bEMHBIC TOJIH BEIIECTB B KOHEYHOM ra30BOM CMECH.

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

MoJIsIpHasi KOHUeHTpauus pacteopa (C)



1. Onpenenute MOJISPHYIO KOHIICHTPAIIMIO CYJIb(aTa HATPUS B paCTBOPE C MaCCOBOM
nouneit conmu 8% u maotHOCTHIO 1,09 r/MiI.

2. Kakue macchbl BOJbI 1 MEAHOTO KyIOpoca He0OXO0IUMO B3STh AJIsi IPUTOTOBICHHUS
2 71 pacTBOpa C MOJIAPHOM KOHLIeHTpanuen cynbdara menu 0,9 mons/in u mnotHocThiO 1,1 r/mn?
3. CKoJbKO MJT pacTBOpa cysb(aTa MeAH ¢ MaccoBOil 1oieit conu 5% U IIOTHOCTHIO

1,05 r/mi Hamo B3STH IS paCTBOPEHUS 75 T METHOTO KyMmopoca, YTOOBI MOJIYYUTh PACTBOP C
MaccoBoi goJei cynbdara meau 0,27

4, Kakue maccel kpucraminueckoit coasl (Na2CO3-10H20) u 5%-Horo pactBopa
kapOoHaTa HATpHs HAAO B3ATh I mpuroroBiaeHus 500 M pacTBopa ¢ MacCOBOW J0JICH
kapOonata Hatpus 12% u motHocThIO 1,125 1/Mn?

5. Kaxue 00bemMbl pacTBOPOB CEPHON KHCIOTHI C MACCOBBIMU JOISIMH KUCIOTHI 20 U
50% wu motHOCTSIMH 1,14 1w 1,39 T/MJT COOTBETCTBEHHO HAJ0 CMEMIATh, YTOOBI MOJYYUTH 1 JI
pacTBoOpa CepHOM KUCIOTHI € TWIOTHOCTHIO 1,219 /M1, 10 T KOTOpOTrO MOKET MOTIOTUTD 1,344 1
aMMUaKa.

TEMA 9. PacrBopumoctsb (s) 1 KO3(pPpuumueHT pactBopuMocTH (S)

1. Haceimennslii  pacTBOp — THApOKapOOHATa  HATpPHUs  MMEET  MOJISIPHYIO
KOHIeHTpauuto comd 1,12 monb/m um mirotHocth 1,07 r/mit. Onpenenure KodhHUIMEHT
pacTBOPUMOCTH THAPOKApOOHATa HATpUsi B OTUX YCIOBUAX M €ro MAacCOBYIO JIOJIO B
HACBILIEHHOM PacTBOpE.

2. Ompenenure, CKOJIBKO MEAHOTO KyIopoca Bbiaio mpu oxyaxaeHuu 10 00C 34 mi
pacTtBopa ¢ MaccoBoi noneit cynbdarta meau 30% u mwiotTHoCThIO 1,3 T/MJI, €CIIM U3BECTHO, UTO
KodpuuueHT pactBopuMoctu MeaHoro kyrnopoca mpu 0oC pasen 150 r/n. KakoBa maccoBast
noJst cyibdaTa MeIu B OCTaBIIeMCs pacTBope?

3. Ormpenenure MacCcy M COCTaB OCajKa, BBIMABIIETO Mocie cmemmBaHus 120r
pacTtBopa xJjopuaa 6apusi ¢ MmaccoBoi goneit comu 26% u 150 T pacTBopa HUTpaTa HATPHS C
MaccoBoil jgoneii comu 50 %, ecnmum HM3BECTHO, YTO B JAHHBIX YCIOBHUSX KOI()(OUIHMEHTHI
pacTBOPUMOCTH XJIOpuAa HaTpus U Hurtpara Oapusi paBHbl 330 u 90,45 r/n(H20)
COOTBETCTBEHHO.

4. Kakoit o0beM pacTtBopa ¢ MaccoBoi jnoieil cynbgata sxeneza (II) 10% wu
IJIOTHOCTHIO 1,1 /MJT Ha/l0 B3STH IS pacTBOpeHHs 55,6 1 xene3noro kynopoca (FeSO4.7H20)
, 4T0OBI MoNyuuTh HachlmeHHbIH mpu 20°C pactBop cynbdara xkenesa (II). Koadduuuent
PacCTBOPUMOCTH >KEJIE3HOT0 KYIIOpoca P ITOU TeMIiepaType paBeH 266 1/11.

5. PactBopumMocTs MoHOTHApaTa kKapOonara HaTpus npu 50 °C cocrtaBmsietr 47 T Ha
100 T BoJIBI, @ KpUCTAIIMYECKOM co/bl (Aekaruapara kapoonarta Hatpusi) npu 0 °C 6,7 r va 100
r BoAbl. PaccunraiiTe Maccy KpUCTAJUTMUECKOH COJbI, KOTOpas BBIAENUTCS U3 1 1 pacTBOpa
KapOOHATa HATPUS C TIOTHOCTBIO 1,2 r/Mit, Hackimerroro mpu 50 °C, mocie ero oxmakaeHus 10
0°C.

TEMA 10. DJekTpouTHYecKas IUCCOUMAIUA, CTeNEeHb quccounanum ()

1. B kakom COOTHOIIEHHH MO Macce HEOOXOAUMO CMENIaTh PacTBOP Cyib(aTa HATPHUs
C MaccoBOM foiiei conu 2% W pacTBOP XJIOpUA Kajdusi ¢ MaccoBo foiier conu 3%, 4ToObl B
o0Opa3oBaBIIeMCS PAcTBOpPE KOHIIEHTpallMs WOHOB HATpHus ObUTa B 4eThIpe pasza Oosblie
KOHIICHTPAIIUY UOHOB KaJTHs?

2. B pesynbrare crnvMBaHHS paBHBIX OOBEMOB HACHIIMIEHHBIX PACTBOPOB XJIOpHUIA
Oapust (mmoTHOCTH 1,25 1/MiT) M HUTpaTa HaTpus (TUIOTHOCTH 1.3 T/MIT) BBITIAJT OCAZIOK M OCTAJICS
pactBop ¢ TmIOTHOCTRIO 1.2 r/mm. Ompenenure MONSPHBIE KOHIIGHTPAIlMH HOHOB,
MPUCYTCTBYIOIIMX B OCTABIIEMCS PAcCTBOpPE, €CIU HW3BECTHO, YTO PACTBOPUMOCTH XJIOpPHAA
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJIOPHIa HATPUS B JAHHBIX YCIOBUSAX COCTABISIOT 25,
82, 9,05 1 33 rua 100 r BOABI COOTBETCTBEHHO.

3. MaccoBast nonst kapOboHata HaTpusi B HacklmeHHOM Tipu 20 oC pacTBope paBHa
0,18. Onpenenute kK03hOUIMEHT PaCTBOPUMOCTH KPUCTAILUTMYECKOW COABI B BOJE TIPH ITOU
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TEMIIEpaType U MOJISIPHYIO KOHIIGHTPAIIMIO HOHOB HAaTPHs B HACBILIEHHOM PacTBOPE, €CIU €ro
IUIOTHOCTH paBHa 1,15 r/mi.

4. Omnpenenure cyMMapHYI0 KOHIIEHTPAIMIO U YKCIIO YacTHIl (MOJEKYJl U HOHOB),
o0pa3yromuxcs mpu pactBopenuu 1,2 r ykeycHor KuciaoTsel B SO0 MIT BOJIBI, €CJIH U3BECTHO, YTO
CTENEeHb AUCCOIMAIIMM YKCYCHOM KUCIOTHI B JAHHBIX YCIOBHSIX cocTaBiseT 2 %. V3menenuem
o0beMa npeHeOpeys.

5. Paccuuraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B nuTpax rasza Ha JIUTP
BOJIbI), €CIIM HM3BECTHO, YTO B CEPHUCTYIO KHUCIOTY mepexoauT 38,8% pacTBOpeHHOro rasa,
CTENEHb JUCCOIMAIIMU KHUCIOTHI 10 MEPBOW CTyNeHHU paBHa 8,6 % (muMcconuanuei mo BTOPOu
CTYIIEHU TIPeHeOpeYb), a KOHIIEHTPAIMs HOHOB BOAOPO/Ia B HACKIIIICHHOM PAacTBOPE COCTABIISET
0,061 monw/n. [TmoTHOCTH pacTBopa 1,1 r/mi.

TEMA 11. TenoBble 3ppeKTbl XHMHYECKUX PeaKIuil

1. Omnpenenure, CKOIbKO BBIICIUTCS TEIJIOTHI IpU 00pa3oBaHuu 3,4 r aMMuUaKa, eciu
ero terioTa oOpa3oBaHus paBHa 46,2 k/[>x/MoIb.

2. Tennoter o6pazoBanus FeO, Fe304 u Fe203 pauwer 266,5; 1117 u 8222
k/>x/Mosb cooTBeTcTBeHHO. OTpenenuTe, CKOIBKO TEIJIOTHI BBIACTUTCS MPH CropaHuu 2,8 T
JKelle3a B YMCTOM KUCIOPO/IE.

3. 12 r MOHOCaxapuaa COXIJIU B U30BITKE KUCIOPOJa, IPH ITOM BhIIETUIOCH 184
k/x TemnoTsl. [locne mpuBeneHus MPOIYKTOB CropaHus K H.y. BBIIEIWIOCH 7,2 T BOJBI H
octasiock 16,8 11 ra3oBoi cmecH (H.y.) C INIOTHOCTHIO 110 Bogopoay 19,2. Onpenenute hopmyny
MOHOCaxapua, eCii U3BECTHO, UTO ero TeruioTa cropanus pasHa 2300 kJ{»/Mob.

4, B pesynbpraTe CcokMraHuss HEKOTOPOTO KOJMYECTBA OPraHUYECKOrO BEIIECTBA,
coJiepkaiero a3ort, B 17,92 1 xucnopoza Beiaenuiaoch 180 kJk TermwtoTsl, oopazoBaiocs 10,8 T
BOAbI U 14,56 11 Ta30Boi cMecH ¢ MIOTHOCTBIO 1,635 /11, 00beM KOTOPO# Mocie MpOoImyCKaHus
yepes U30bITOK pacTBOpa IS0 YMEHbIIWIICS Ha 6,72 1. Onpenenure CTpyKTypHYIO Gpopmyny
COXOKEHHOTO BEIUIECTBA, €CNIM ero Teruiota cropanus paBHa 1200 k/[x/monb. Bece o0bembl 1
IUIOTHOCTH U3MEPEHBI TPU HOPMATIBbHBIX YCIOBHUSX.

S, 29 r HaCBIILIEHHOTrO OJHOATOMHOTO CHUpPTAa Harpead B HPHUCYTCTBUH CEPHOMN
KHCIIOTHI U TIOJIYYMJIM CMECh MSTH M30MEPHBIX aJKEHOB U MpocToro 3¢upa Maccoit 24,95 r .
Ompenenure BBIXO MPOCTOTO (Upa B pacueTe Ha B3SITHIA CIIUPT U MPEATIOKUTE CTPYKTYPHbBIE
(bOpMyIbI HICXOHOTO CIUPTA U MOMYYEHHBIX ATKEHOB, €CJIM U3BECTHO, YTO MpU Cokuranuu 10 r
cnupta Beinensiercs 301,7 kJIk TernoTsl, a TeruioTa cropanus ero pasHa 3500 kJx/mMolb.

TEMA 12. B3ammopeiicTBHe ra3a ¢ paCTBOPeHHbIM BeIIECTBOM

1. 67,2 obpema OpOMOBOJIOPO/Ia PACTBOPUIIM B TpeX 00beMax pacTBopa KapOoHaTa
HaATpHUsI C MACCOBOM Jtoeit comu 6,145 % u motHocThIO 1,15 /M1 Onpenenute MaccoBbIe AOTH
BEILIECTB B MOJIYYEHHOM pacTBope. PacTBopumocThio okcuma yraeposa (IV) B Bone npeneOpeys.

2. Ckonpko 005EMOB XJIOPOBOJIOPO/Ia HAJIO PACTBOPUTH B OTHOM 00BEME pacTBOpa
(docdara Hatpusi ¢ MOJISIpHON KOHIEHTpame coiu 0,1 Mosb/i1, yTOOBI OJNYYHTH PAcTBOp, B
KOTOPOM MAacCOBBIE JOJH KUCIBIX COJIEH PaBHBI MEXKY COOOM.

3. A30TO-BOJOPOIHYIO CMECH MTPOITYCTUIIN HAJl )KEIE3HBIM KaTaIM3aTOPOM, IIPH ITOM
€€ TUIOTHOCTh yBenuuuiachk Ha 44,8 %. OnpenennTe MacCOBBIE IOJIA BEILIECTB B paCTBOPE,

MTOJIyYEHHOM NpH nponyckanuu 10 1 koHeYHOW ra30Boy cmecu depes 87,5 Mi1 pacTBopa

(bocopHOIi KHCTOTHI C MaCCOBOM J0JEH KUCIOTHI 8 % U MIoTHOCTHIO 1,05 T/MIT.

4. B 100 mn pactBopa ¢ocdopHON KHCIOTHI € KOHIEHTpalue 2 Mojab/1 u
MI0THOCTHIO 1,1 T/MIT pacTBOpMIM HEKOTOpOE KoardecTBO okcuaa gocdopa (V), B pe3ynbrare
YEero MaccoBasi JOJs KHUCIOTHI B PacTBOpPE yJABOWJIACh. B MOMydeHHBIH pacTBOP MPOIMYCTHIIH
13,44 n metunamuHa (H.y.). Onpenennte MacCoBbI€ JOIH BEIIECTB B KOHEUHOM PacTBOpE.

5. 30 r texHuueckoro cymnbbunga sxemneza (II) obpaboramu W3OBITKOM COJITHOU
KHUCJIOTHI. BoienuBiuiics ra3 pactBopuin B 126,6 M1 pacTBopa rHAPOKCH/IA Kallusl C MAaCCOBOM

noiieit mestoun 15% v mmotHoCcThIO 1,18 /M. MaccoBas 101t KHCIION COIHA B KOHEUHOM
pactBope coctaBmia 9%. OnpeaenuTe Maccy mpuMeceil B ICX0IHOM oOpasiie cynbduia xxemnesa.
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TEMA 13. CkopocTb XUMH4YECKHX peakuui (v)

1. 1 1 BoOgHOro pacTBOpa aleTadpleruja C MacCOBOM J0JIE pacTBOPEHHOTO
Beniectna 8,8% u MIOTHOCTHIO 1r/Mi cMemianu ¢ 1 1 aMMHagyHOTO pacTBOpa OKcua cepedpa.
Uepes 20 munyT M3 pactBopa Bbinano 21,6 r ocaaka. Onpenenute MOJSpHbIE KOHIEHTpAIUU
OpPraHMYECKUX BEIIECTB B 3TOM PACTBOPE M CPEIHIOID CKOPOCTb pPEaKlMd, U3MEPEHHYIO I10
alleTalbJETuy B 9TOM UHTEPBAJIE BPEMEHHU.

2. CkopocTh  peakuMd OMBUIGHUS  MeTWialerara MpsSMONPONOPIHOHATbHA
IIPOM3BEACHNI0O  MOJISIPHBIX ~ KOHLIEHTpaUMW  pearupyromux  BemecTB.  Ompenenure
KOHIEHTPALIMIO THAPOKCH/Ia HATPUS B PEaKIIHOHHOM CMECH, €CIIM U3BECTHO, YTO MacCOBast 10JIs
MeTuIIaleraTa B Heil cocrapiuseT 3,7 %, CKOPOCTh peakluy B JaHHbIH MOMEHT BPEMEHH paBHa
2.10°3 Moub/1n.MuH, 2 KO3 QHUIMEHT NPOHOPIMOHATFHOCTH B YPABHEHHH [T CKOPOCTH PEaKIIHH
Ipy JaHHOH Temmeparype pased 5.10° 1/Monb.MuH. IINOTHOCTS PacTBOpa MPUHATH PAaBHOH 1
I/MIL

3. B pesynbrare peakiyu Opoxenus ritoko3sl mpu 25°C 3a 2 yaca BeIACTHIIOCH 17,92
1 okcuaa yriepoaa (IV) (n.y.). Onpenenure Maccy crnupra, 00pa3yroIIerocss mpu OpoKeHUH
IJIIOKO3BI B TaKOM ke o0beme 3a 1 yac npu 35°C, ecinu U3BECTHO, YTO CKOPOCTh 3TOM peakuuu
HE 3aBHCHT OT KOHIEHTpAIlMU TJIIOKO3bI, a TeMIIepaTypHbId KOd(HUIMEHT CKOpPOCTH paBeH
BOCbMH.

4. CkopocTh peakinuu >TepudUKalui MOpsIMO MPOMNOPIMOHATIbHA IMPOU3BEACHUIO
MOJISIPHBIX KOHIIEHTpAIMH KUCIIOTHI U CIUPTA, MpUYeM KO3(PPHUIHUEHT MPONOPIHOHATHLHOCTH
mipu 40°C pasen 0,004 n/monb.mMuH. Onpenenure BETUYUHY CKOPOCTH PEAKIIUHU dTepudUKaum
npu 70°C B pacTBOpe B TOIYOJIE, B KOTOPOM MAacCOBBIE JI0JIU YKCYCHOH KHCJIOTBHI U METaHOJIa
cocraBisitoT 13,33% u 7,11% COOTBETCTBEHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 1/MIL
TemmnepatypHblit K03()(HUIIUEHT CKOPOCTH PEAKIIH PABEH TPEM.

5. B crakan nuamerpoMm 5 CM MOMECTHJIM PACTBOP CEPHOM KHCIOTBHI C MaccOBOM
nonei kucnotsl 4,75% (motHocTh 1,032 1/MIT) ¥ CBEpXY HATMIIM TOJICTBIN CIIOHM XKHUIKOTO XKHUPA,
COJIEp>KaIlero OCTaTKU TOJILKO OJIEMHOBOM KUCIOTHL. Yepe3 24 yaca B BOAHOM CJIO€ MOSBUIIOCH
0,46 r rmunepuHa. OmpenenuTe Maccy OJIMHOBOW KHMCIOTHI, oOOpasyolleics mpu
BBIJIEP’KUBAHHUHU CJI0S1 TAKOTO )K€ YKUpa MPU TOM ke Temreparype B cocyze auamerpom 20 cM B
KOHTAKTE C paCTBOPOM CEPHOU KUCIOTHI ¢ MAaccoBO goieit kuciotsl 20,9% (mwrotHoCTh 1,172
r/mi) B TedeHue 40 4acoB, YUMTHIBAs, YTO CKOPOCTh JAaHHOH I'eTepOreHHOW peakluu MpsIMO
MIPOIOPLIMOHANIbHA KOHIEHTPAallMd MOHOB BOJOpOJa B BOAHOM cioe. V3MeHeHusMu oObema
BOJIHOTO CJI0s1 IpeHeOpeyb.

TEMA 14. XumMmuuyeckoe paBHOBecHe

1. Cwmech azoTa c BOJOPOJOM C IUIOTHOCTBIO O BOAOpoAy 7,5 HarpeBaau B
MIPUCYTCTBUH KEJIE3HOT0 KaTallu3aTropa 10 YCTaHOBJIEHMS] XMMHUYECKOTO PABHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQAWIU W MPHUBEINW K HOPMAJIBHBIM YCIOBUSAM, MPU ITOM €€
IJIOTHOCTH OKa3zanach Ha 20% OoJblie MIOTHOCTH UCXOAHOM cMecu. Omnpenennre 0ObeMHbIE
JI0JIM BEIIECTB B MCXOJHON M PAaBHOBECHOM ra30BBIX CMECSX.

2. B razonoii cMecu, cocrosieit u3z okcuna cepsl (IV) u kuciopoa ¢ OTHOCUTETBHOM
IJIOTHOCTBIO MO BO31yXY, paBHOM 11,7655, uacte okcuaa cepsl (IV) mpopearumpoBana u
o0OpazoBajyiack paBHOBECHAsS Ta30Basi CMECh C OTHOCUTEIHHON TUIOTHOCTRIO Ha 25% Goblie, ueM
IUIOTHOCTh HMCXOJHOM CMECH, M3MEpPEHHOW MNpu TeX XKe yclaoBHsAX. Paccumraiite cocras
PaBHOBECHON CMECH B OOBbEMHBIX MPOLIEHTAX.

3. B cocyan emKkocTbiO 5 11, 3amoJIHEHHBIH a30TOM (H.y.), TOMECTHJIN HEKOTOpOE
konuyecTBO okcuma cepbl (VI) m karammzatop (V205). Cocyn HarpeBaiid IpH HEKOTOPOM
TeMIIepaType 10 yCTAaHOBJEHUS XUMHYECKOro paBHoBecus. OOpazoBaBIIYIOCS CMECh IOCIE
MpUBEEHUS K H.y. oOpabotamu HU30BITKOM pacTBOpa THAPOKCHAAa Harpus. llpm sTOoM
obpazoBasioch 98,5 T cmecu coneit u octanock 10,6 m razoBoii cMecu. Paccuuraiite maccy
ucxoHoro okcuza cepsl (VI) 1 KOHIIEHTpAIMK BEIIECTB B COCY/I€ B MOMEHT PaBHOBECHS.
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4.  Ta30By10 cMech, MOTYYEHHYIO B pe3y/ibTaTe TEPMUUYECKOTO Pa3IoKEHUsI HUTpaTa
MEM, HarpeBaju MpU HEKOTOPOH TeMIlEpaType A0 YCTaHOBIEHHUs paBHOBecusa. Omnpenenure
MacCOBBI€ JIOJIM BEILIECTB B PABHOBECHON CMECH, €CJIM U3BECTHO, YTO INIOTHOCTH €€ 110 BOJOPOIY
paBHa 16,615 u yro peakuust oopazoBanus okcuza azora (IV) uz oxcuna azora (1) u kucnopona
obOpaTuma.

S. K pacTBOpy yKCYCHOH KHMCIOTHI B METAHOJIE C MAacCOBOM s1osiel KucioTsl 29,41%
1 wioTHOCThIO 0,816 /M1 10OaBMIIM KaIlI0 CEPHOM KHUCIOTHI U HarpeBaJIM JI0 YCTAHOBIICHUS
paBHOBeCHsI. 3aTeM PaBHOBECHYIO CMECh OBICTPO OXJIAJWIIA U 00padoTamu W30BITKOM HATPHS.
OO0BeM BBIICITUBILIETOCS IPH 3TOM raza okaszaics B 212,8 pasza Gonbilne o0beMa HMCXOIHOTO
pactBopa. OnpenenuTe MacCOBBIE JIOJIM BEIIECTB B paBHOBeCHOM cMecu. (Peakiueit HaTtpus c
CEPHOM KUCJIOTON MpeHeOpeyb).

TEMA 15. DeKTpoXHMH4YeCKHUH Pl AKTUBHOCTH METAJIJIOB

1. 106. 40 T mopoIka Maruus IOMECTUIIM B pacTBOP CyJibdaTa IuHKa Maccoi 596 r.
Yepez HEKOTOpOE BpeMsl METAIMYECKUM IOPOLIOK OTAEIWJIM OT PACTBOPA, BBICYLIMWIM U
B3BecHJIM. Macca mopolka okazanach paBHOM 56 r. OmnpenenuTe MacCOBYIO JOJIO Cyibdara
Mar"usi B pacTBOpe, OCTaBUIEMCSI I10CJIE€ OTIEIEHHSI METANINYECKOTO TOPOLIKA.

2. 107.B pactBop, coaepxamuii HuTpat xene3a(ll) u aurpar xkenesa (I1I) ¢ paBabIMEU
MOJIAPHBIMU KOHIIEHTpAIMSIMU ONYCTWIM LMHKOBYIO IIJacCTUHKY Maccod 6,5 1. Ilocne
OKOHYAHUSI XMMHYECKHX PEaKkiMii Macca MJIACTUHKYU cTana paBHa 5,995 r. [lnacTuHKy BHIHYIH
U3 pacTBOpa, U paCTBOPUIIM IIPU HarpeBaHUU B 286,5 Mi1 pacTBOpa CEPHOM KUCIIOTHI C MAaCCOBOM
noJierd KUCIoTel 95% u motHocThIo 1,8 T/Min. OnpenenuTe 00beM BBIICIUBIIETOCS MPU 3TOM
ra3a (H.y.) ¥ MacCOBBI€ JIOJIH BEIIECTB B TIOJIYy4€HHOM PacTBOPE.

3.  lluHKOBYIO IUIACTUHKY Maccod 6,5 T OMyCTUIIU B PacTBOp, COAEpKAIIUNA HUTPAT
xene3a (II) u aurpart xkenesa (I11), o6pemom 100 M 1 mmotHOCTRIO 1,1 /ML, TTocne okoHYaHMS
XUMHUYECKHUX PEaKIMil Macca MIACTUHKK yMeHbIuiach 10 5,905 r. [lmacTuHKy BBIHYIU U3
pacTBopa, ¥ paCTBOPUJIM IIPU HarpeBaHUM B U30bITKE KOHIIEHTPUPOBAHHOMN CEpPHOM KUCIIOTHL, B
pe3ynbTate yero BelAeNmIoch 2,464 1 rasa (H.y.). Onpeaenurte MOJSIpHbIE KOHUIEHTPALUU H
MaccCOBBI€ JI0JIM BEILIECTB B UCXOJHOM PACTBOPE HUTPATOB KeJe3a.

4. B40 M pactBopa ¢ IuoTHOCTHIO 1,25 r/Mi1, copeprkarero 10% (o macce) HUTpaTa
HaTpHUsl, HUTPAT cepedpa U HUTPAT MU MOTPY3UIIN [IUHKOBYIO IJIACTUHKY Maccoi 9,75 T.

5. Tlocne oxoH4YaHMs BCEX pEaKIMH MaccoBas J0Jii HUTpaTa HATpUs B pacTBOpe
yBenuuuiach 10 10,81%. IlnacTuHKy BBIHY/IM U3 pacTBopa, 1 00paboTanu U30bITKOM COJISTHOM
KHUCJIOTHI, B pe3yibTaTe 4ero Bblaenwioch 2,128 n raza (H.y.). Onpenenure mMaccoBble JOIH
HUTpaTa MeAM U HUTpaTa cepedpa B UCXOJHOM PAcTBOPE.

TEMA 16. Duaexkrpo.u3

1. [Tocne anexrponuza 250 r pactBopa HuTpara prytu (II) ¢ maccoBoit moneit conu
19,5% wmacca pactBopa ymeHbmmnack Ha 10,85 r. Omnpenenure KonMM4YecTBa BEIIECTB,
BBIIETTUBIINXCS HA 3JIEKTPOJAX U MAaCCOBBIE JIOJIM BEUIECTB B OCTABIIEMCS pacCTBOPE.

2. 50 r BogHOrO pacTBOpa Cyib(ara MeIu MOJBEPININ IEKTPOJIU3Y, MPU 3TOM Ha
aHoJie BBIJCIMIIOCH 2,8 11 Ta3a (H.y.). OnpenenuTe MacCOBYIO OO CyJib(aTa MeIU B UCXOTHOM
pacTBOpe, €CIIM U3BECTHO, YTO MOCJE AIEKTPOIN3a Macca pacTBopa coctaBuia 42,4 r.

3. Omnpenenure coctaB pacTBopa (B MacCOBBIX JIOJIfIX), MOJIYYEHHOTO B pe3yJbTaTe
anektponusa 100 r pacTtBopa cynbdara Menu, eciau U3BECTHO, YTO BO BpEMsI 3JIEKTPOJIU3a Ha
aHOJIe BBIIEIIIIOCH 2,8 11 rasa (H.y.), a Macca pacTBOpa MOCJe dIEKTPon3a coctaBmia 92,4 T.

4. 117 r pactBOpa xyopujaa HaTpusi C MaccoBol nosei conu 5% B TeueHUe
HEKOTOPOTO BPEMEHU MOJABEPralin 3IEeKTpoiu3y. [Ipu 3ToM Ha 3nekTpoaax BeLIETUIOCH 8,96 11
ra3osB (H.y.). OnpenenuTe cocTaB pacTBOpa MOCIIe 3EKTPONIN3a (B MACCOBBIX JOJISX).

5. B pesynbprare mpomyckanus moctostHHOTo Toka yepe3 400 mi pactBopa cyibdara
kobanbra (II) ¢ MaccoBoii monerr conmu 10% u totHOCThIO 1,1625 r/™Mn Ha 3mekTpoaax
BbIIETMIIOCH 8,96 11 ra3oB (H.y.), IPU CMEIIMBAHUU KOTOPBIX MOIY4YaeTCs CMECh C MNIOTHOCTHIO
1o Bogoponay 8,5. Onpenenure MacCoBBbIE I0JIM BELIECTB B pAaCTBOPE MOCIIE BBIKJIIOUYEHUS TOKA.
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8. OueHoYHbBIE CPpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, pPy0e:KHO#l aTTecTalliy U
NPOMEKYTOYHOM aTTECTALUM 110 HTOraM OCBOCHMS AU CHUILINHBI.

IIIkajia oneHUBaHUSA YUeOHOIi 1esiTeIbHOCTH cTyldeHTa [IpakTHyeckue 3aHATHSA
OO6mmi quara3od 0aIoB 3a maHHbl Bu neareiibHocTi 0-20. OneHuBaeTcs KauecTBO U
YPOBEHBb PEHICHHS 3a/1a4 MO KaXJI0H KOHKPETHOW TeMe NUCIUIUIMHBI (KOJIMYECTBO OAJUIOB 3a
KaXIyI0 TEMY paclucaHo B TabuIle Boie 11.5). Kputepuu: perienne 10KHO OBITh 0(OpMIIEHO
C MOJPOOHBIM ONMHMCAaHUEM XOJa PEHICHUS U PacdyeTHBIX (GopMya B oOIIEM BHIE C yKa3aHHEM
eIMHUI U3MEPEHUs BCceX BennuuH. [IpernogaBarens MOXKET 3a7aTh BOMPOC, C IEJIbIO BBISICHCHUS
MMOHUMAHUS CTYICHTOM M3y4aeMOro MaTepuaia.

3 bamna 3agaun pemieHbl NpaBUIbHO, 0€3 OmHOOK.

2 Gamna XoJ1 penieHus NpaBUIbHBINA, HO JOMYILEHA
omunOKa B MAaTEMaTHYECKUX pacueTax.

1 Gamn Homnyieno He 6onee 2-X OMIMO0K B X0J1e
pelIeHus.

0 6ayioB Xoj penieHus 3ajaul HEeBEPHbIN

MaxkcumanbsHasi cyMmMa 0aJltoB 3a Bce BUIBI YI€OHOH EATEIIbHOCTH CTY/ICHTA 33 OJTUH CEMECTp
1o aucuuIuiHe «MeToanka o0y4eHus IKOJIbHUKOB PellIeHHI0 PACYETHBIX 3124 10
xumum» cocraiser 100 6amioB, u3 Hux- 70 6aJUTIOB MOKHO HAOpaTh HA 3aHATUAX (TEKYIIIHE
0aJuTbl) ¥ 32 PEUTUHTOBBI KOHTPOJIb 3HAHUH.

Tabauua 2. Ilepecuyer noJiy4eHHOH CTYIeHTOM CYyMMBbI 0a/1JI0B B 3a4eT

50 6aytoB U Oostee 3a4TEHO

meHee 50 0atoB HE3a4TEeHO

Ecnu o pesynbratam o0ydeHUs 1 pEHTHHTOBOTO TECTUPOBAHUS B CEMECTPE CTYACHTOM
He HaOpano 50 6amioB, To cAaeTcs yCTHBIN 3aueT (MakcuManbHO-30 6amioB). Marepuasl
3aueTa BKJIIOYAIOT BOIPOCHI, MPUBEACHHBIE B JIAHHOHN pa0boveil mporpamme.

Borpocs! k 3a4€Ty 110 TUCLMIUIMHE

1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMUHU B Kypce XUMHUU CPETHEN IIKOJIBI.

2. MexIpeIMeTHbIE U KypCOBbIE CBSA3M XMMUU C (PU3UKON U MAaTEMATUKOM.

3. duznyeckue eIMHUIBI N3MEPEHUS MACChl, IJIOTHOCTH, JaBJIE€HUS U T.1I.

4. OcHOBHbIE MaTeMaTHUYECKUE MOHATHS (TIPOMOPLHs, TPUBEICHNUE K €AUHUIIE, TPOLICHTHI,
rpaduku, cucTeMbl ypaBHEHUH, OKPYTJIEHHE YMCEI U T.[.) B PEIIEHUH XUMUUYECKUX 3a/1a4.

S. O0603HaueHUs PU3MUECKUX U XUMHUECKUX BEIMYMH B O(POPMIICHUHN PEIIeHUs 3a/1a4.

6. Pounb, MeCTO 1 ICMX0JIOrO-TIE1aroru4ecke OCHOBBI IPUMEHEHUS U PELICHUs] paCUETHBIX
3aJa4 B Kypce XUMUU CPeAHEH LIKOJIbI.

7. OO111e peKOMEeHIalK K PeIIEHUIO pacueTHBIX 3ajau.

8. Onpenenenre NOHIATUS «ydeOHas XMMHUYECKas pacueTHas 3a7aday.

9. YcnoBue, aHanu3 yciuoBUs, KAUECTBEHHAs! U KOJIMUECTBEHHAS COCTABIIAIOIINE PACUETHON
3aJ]a4uM, aITOPUTM pelleHus], 0hOpMIIEHHE PEIIeHUs 3aJauu.

10.  Pacuerbl Ha OCHOBE NEPBOHAYATBHBIX XUMUYECKHUX MOHATUH (popMyIia BelecTsa,

aTOMHas Macca, MOJIEKYJISipHasi Macca, YUCJIO aTOMOB, MOJIb, YUCJIO ABOraJpo, MaccoBasi 10JIs
3JIEeMEHTa B BELIECTBE U Jp.).
11.  Pacuersl c npuMeHEHNEM 3aKOHA MOCTOSIHCTBA COCTABA.
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12. Ompenenenne Macchl, KOJIMYECTBA, 00beMa YIaCTHUKOB PEAKITH 10 YPaBHEHHUIO
pCaknunun, €CJiu U3BCCTHBI MacCa, KOJIMYCCTBO UJIHU 06’beM OIHOTO U3 YYaCTHUKOB XUMHUYECKOU
pEaKIIHH.

13. VYder npumeceid, pacCTBOPUTEIISL, BBIXO/1a MPOIYKTA HIIM U30bITKAa OJTHOTO U3
pearupymoImx BeMecTB B pacueTax o XMMUYECKOMY ypaBHEeHUI0. [I[pumeHeHune
CTEXHOMETPUYECKHUX CXEM JUIsl HKCIPECCHOTO PEIICHUS 3a/1a4.

14, PacueTsl Mo mpuUroToBICHUIO PACTBOPOB, 110 OMPEIACICHUIO OTICIbHBIX KOMIIOHCHTOB B
pacTBOpE, MO OMPECICHUIO KOHIIEHTPAIMK PACTBOPOB U PACTBOPUMOCTH BEIIECTB.

15. Pacuernsbie 3anaun k Teme «llepuoguveckuii 3aK0H M CTPOSCHUE aTOMay.

16. Onpenenenne MOJISIPHBIX MacC, OTHOCUTEILHOU IJIOTHOCTH U COCTaBa Tra3000pa3HBIX
BEIIECTB U UX CMECEH.

17. PacueTsl, o0cHOBaHHBIE Ha MOJIOXKEHUSIX TEOPUH IIEKTPOIUTHUECKON TUCCOIMAIINH,

3akoHOB Dapajes.
18. Pacuetsl Ha OCHOBE 3aKOHA JEHCTBYIOMUX Mace, paBuia Bant-T'odda.

19.  3apmauum Ha ompeneneHUE TETUIOBBIX 3PPEKTOB XUMUUYECKUX PEAKIIUM.

20.  OcHOBHBIC MUHEPAIIbHBIC YIOOPEHUS, CIOCOOBI BBRIPAKCHUS MUTATSIIEHON IICHHOCTH
ynobpeHuit B arpoxumMun. PacueTsl o BHECEHUIO yIO0OpEHUI B TIOYBY.

21.  Ompenenenue GopMyJIbI BEIIECTBA TI0 €r0 COCTaBY; 1O JAHHBIM MPOTYKTOB PEAKIIHH C
y4acTUEM OIPEIeIIEMOTO BEIECTBA.

22.  Vnentudukamnus BEIIECTBA 110 €r0 COCTaBY U CTPOCHUIO.

23. Pacuetnsbie 3amauun B nemoBepcusax ['MA u EI'D 3a nocneanue rogasl. MeToabl penieHust
pacuetHbix 3ana4 [ MA u EI'D no xumumu.

24.  IlpuMeHeHUE KOMIbIOTEPHBIX TEXHOJIOTUN /IS PEIICHUSI PACUETHBIX 3a/1a4 10 XUMHH.
25.  OCHOBHBIC PUHITUIIHI OPTAHU3AIMH OJIUMITAA]] ITKOJIHHIUKOB Pa3JIMIHOTO YPOBHSI.
[TpumMeps pelieHus: U OLIEHUBAHUS PACUETHBIX OJTMMITMAIHBIX 3aa4.

26.  Pemenue TMIIOBOI 3a/1a4M B COOTBETCTBHH co cnenuduranueii EI'D mo xumun.

27. Penienre TUMOBOM 3a71auu B COOTBETCTBHH CO IIKOJIBHON MPOrpaMMOil MPOQPHILHOTO
YpPOBHSI.

IMPUMEPHBIE TECTOBBIE 3AJIAHUSA

[Mpu snextponuse BogHoro pactsopa KCl Ha xatose BeiiessieTcs:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOpOJ.

[Tpu snextponuse Boguoro pactsopa KCl Ha aHOe BBIIEISETCS:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOpO/.

B peakiuu: KMnO4 + HCl(koH11.) — MapraHel] IpUHUMAET 3JIEKTPOHOB:
3,

4,
5,
6

OKBHBAJICHT MarHus B pcaknuu € cepHoﬁ KHCJIOTOM PaBCH:
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1/2Mg

12,

24 r/MOJIb,
Mg,

[Tpr HOpMaNBHBIX YCIOBHSIX | T BOIOpOAA 3aHUMAET O0BEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 50 r 10 %-nHoro pactBopa COAEp>KUTCSI paCTBOPEHHOTO BEILIECTBA:
10T,

5T,

1T,

1,5r.

MoutsipHasi KOHIICHTpAIHsI BEIIECTBA B pACTBOPE paBHA MOJISIPHON KOHIICHTPAITMH SKBUBAJICHTA
BEIIIECTBA IS

CEpPHOM KHUCIOTBHI,

COJISTHOM KUCIIOTHI,

TUIPOKCUA KAITBIIUSA,

(dhochOopHOI KHCIIOTHI,

[Tpr HOpMANTBHBIX YCIOBHSIX § T KUCIOPOJa 3aHUMAIOT 00bEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 30 r 15 %-Horo pacTBOpa COAEPKUTCS paCTBOPEHHOTO BEIIECTBA:
10T,

45,

3r,

1,5r.

MounsipHast Macca SKBUBAJIEHTa MarHusi B peakliMK ¢ CEPHOM KMCIOTOM paBHa:
12 r/mMounb,

12,

24 r/MOJIb,

Mg,

[Tpu HOpMaNBHBIX yCIOBHIX 14 T a30Ta 3aHUMAIOT O0BEM:
11,

22,4 7,

11,2 m,

5,6 1,

B 10 M Boae! pactBopuiu 10 r conu. [Tomyuniau pacTBop ¢ MaccoBOil 10JIEH:
30 %,
40 %,
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50 %,
60 %.

DKBUBAJICHT THIPOKCHUIA MEIH B PEAKIIUU C H30BITKOM COJISTHOM KHCIIOTHI PAaBEH:
98T,

49T,

Cu(OH)2,

1/2 Cu(OH)a.

[Tpu HOpManbHBIX ycI0BUAX 38 T' PTOpa 3aHUMAIOT 00BEM:
11,

22,4 1,

11,2 o,

5,6 1,

B 200 r 40 %-HoTr0 pacTBOpa COACPKUTCS PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40 .

MoutsipHasi KOHIICHTpAI¥sI BEIIECTBA B pACTBOPE PaBHA MOJISIPHON KOHIICHTPAIIMH SKBHBAJICHTA
BEIIIECTBA IS

CEpPHUCTOM KHCJIOTHI,

COJISTHOM KUCIIOTBI,

TUIPOKCHUIA Oapus,

dhochopHuCTOl KUCIIOTHI,

B 2 15 M pacTBOpa colep>KUTCS PACTBOPEHHOI'O BEIIECTBA:
10 MouIB,

5 MOIIb,

2 MOJIb,

4 MOJb.

Ecnu monsipHas macca raza paBHa 30 1/MoJ1b, TO P HOPMAJIBHBIX yCTIOBHAX 15 T raza
3aHUMAIOT 00BEM:

12 1,

11,2 1,

28 1,

22,4 1.

B 15 M Boaw! pactBopmin S r conu. [lomyunnu pacTBOp ¢ MaccoBOM I0OJEH:
25 %,
20 %,
30 %,
15 %.

9. YueOHo-MeToaMYecK0e U MHGOPMALMOHHOE O0ecneyeHue JUCHUILIMHBI (MOTYJIs1)
a) OCHOBHas JIuTeparypa:
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1. Cupuk, C.M. OCHOBBI METOJTUKU OOYUECHHS XUMHH: JICKTPOHHOE yueOHOE mocooue /
C.M.Cupuk, JI.I'.TuBanosa; MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoit
Oenepanun, OepepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BhIcIero oOpa3oBanus «KemepoBckuii rocynapcTBeHHbIN yHUBEpcuTeT», Kadenpa
Heopranunyeckol xumuu. — KemepoBo: KemepoBCkHil TocyJapCTBEHHBIN YHUBEPCUTET,
2015. — 167 ¢. min. — Pexum noctyna: mo moarmcke. —
URL:http://biblioclub.ru/index.php?page=book&id=481629(narta obparieHus:
13.06.2019). — bubnuorp. B ku. — ISBN 978-5-8353-1822-3. — Tekct: 31eKTPOHHBII.

2. Banyea, T.H. Meroauka pemieHus 3aja4 1o XMMUHU: ydeOHOE MOCOOHEe JIJisi CTYICHTOB
HaTpaBIIEHUS TIOJrOTOBKU «Xumusy» : [12+] / T.H.BanyeBa, A.M.KpacaoBa. — MockBa;
bepmun: dupexr-Menua, 2019. — 57 c.: Tabin. — Pexxum goctyna: mo mojmnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(narta obpaieHus:
13.06.2019). — bubnuorp. B ku. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. —
TeKCT: 3NEKTPOHHBIN.

3. T'muuka, H. JI.3amauu u ynpaxueHus 1o oOmiei XuMum: yaeOHO-PaKTHIECKOE Mocooue
/ H. JI. 'nunka ; mox penakiueit B. A. ITonkosa, A. B. babkoBa. — 14-e uznm. —
Mocksa: U3natensctBo FOpaiit, 2019. — 236 c. — (bakanaBp. AkajgeMuyeckuit Kypc).
— ISBN 978-5-9916-8914-4. — Tekcr: anekrponnslii / DbC ¥Opaiit [caiit]. —
URL.:https://biblio-online.ru/bcode/431810(nara o6pamienns: 12.06.2019).

4. Kpatkuil Kypc XUMUHU C IPUMEpPaMH PEIICHU 3a1a4 U 3aIaHUSIMU JIJI1 CAMOCTOSITEIIbHOU
pabotsl: yuebHoe ocobue / B.U.Endpumos, C.C.badkuna, E.M.Mscoenos,

AN SApommnckuii. — Mocka: Jupexkr-Menua, 2014. — 348 c. — Pexum noctyna: no
noamucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222(narta
obpamienus: 12.06.2019). — ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — Tekcr:
3JIEKTPOHHBIMN.

0) TONOJIHUTEIIbHAS JTUTEpaTypa:

1. Cysopos, A. B. OGmias u Heopranuueckas xumusi. Borpocs! 1 3aiaun: yueOHoe nocodue
ISt cpennero npodeccuonansHoro oopasosanus / A. B. CyBopos, A. b. Hukonbckwii.
— 2-e u3., ucnp. u gor. — Mocka: M3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccuonanpuoe oopazosanne). — ISBN 978-5-534-07903-6. — Tekcr:
snexktpouubii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nara
obpammenus: 12.06.2019).

2. Amapnes, A. 1.O6mas xumusi. COOpHUK 3a/TaHUl C PUMEPAMHU PEIICHUH: yaeOHOe
nocoOue It cpeaHero npodeccuoHanbHoro oopasosanus / A. . Anapues, JI. 1.
Adonnna. — 2-e u3., uctp. u gon. — Mocksa: M3narensctBo HOpaiit, 2019. — 127 c.
— (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09932-4. — Tekcr:
snexktpouHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nara
obpammenus: 12.06.2019).

3. OneiiankoB, H. H. XumMusi. AIropuT™MBI pelieHus 3a/1a4 U TECThI: yueOHoe mocodne s
cpenHero npodeccuonaapHoro oopazosanus / H. H. Onetinukos, I'. I1. MypaBseBa. — 3-
€ u3a., ucnp. u nomn. — Mocksa: U3parensctBo FOpait, 2019. — 249 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-9916-9665-4. — Texkcr:
anexkrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705(nara
obpamienus: 23.12.2018).

4. T'nunka, H. JI. OOmas xumus. 3a1auu U ynpaxHeHus yd4eOHO-ITpaKTHYecKoe ocodue
JUIs cpeAHero npodeccuonanbHoro oopaszosanus / H. JI. I'nmunka; nmox pegakuueit B. A.
[TorikoBa, A. B. babkoBa. — 14-e uzn. — Mocksa U3narensctBo FOpaiit, 2019. — 236
c. — (ITpoeccnonansruoe odpazosanue). — ISBN 978-5-534-09475-6. — Tekcr:
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anekrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/433858(nara
obpamienus: 23.12.2018).

5. Xumus. 3anagauk yueOHOE mocodue st cpeHero npohecCuoHaILHOTO 00pa3oBaHus /
1O. A. JleGenes [u ap.] ; mox obmieit penakmueii I'. H. @aneeBa. — MockBa
UznatenbcrBo FOpaiit, 2019. — 238 ¢. — (IIpodeccnonansuoe oopazoBanue). — ISBN
978-5-9916-7786-8. — Texkcr: anekrponnsiit // ObC FOpaiit [caiit]. —
URL:https://biblio-online.ru/bcode/436534(nata oOpamenus: 23.12.2018).

B) IIporpaMmmHoe obecriedeHue u MHTepHeT-pecypes
ObecniedeH JOCTYI K COBPEMEHHBIM NMPO(ecCHOHANBHBIM 0a3aM JaHHBIX, WH(OPMAIIMOHHBIM
CIPAaBOYHBIM U IMOMCKOBBIM cuctemaM (Oubmmorexa COI'Y):

1. DnekrponHas 6bubimoreka nuccepraimu u aBropedeparos PI'b (b1 PI'B) (https://dvs.rsl.ru).
2. OBC «YHuuBepcurerckas budanoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snekTponnas oubnuoreka 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» - oOpa3oBarenbHas cpeia, BKIIOYANONIAs BUPTYalIbHBbIM YMTAJbHBIA 3ail
y4EOHUKOB M y4eOHBIX TOCOOMI OT aBTOPOB M3 BEAYIIHX BY30B POCCHU 110 BCeM HAIPaBJICHUSIM
n cnenransHOoCcTsIM (WWW.biblio-online.ru)

7. Undopmarimonno-mpaBoBoii moprain «Iapant» (http://www.garant.ru/ ).

8. CnpaBounast mpaBoBas cucrema Koucysprant [Lroc (http://www.consultant.ru/ ).

CocraB JIMIEH3HOHHOI'0 X CBOOOIHO pacnpocrpansieMoro nmnporpaMmMmHoOro
oﬁecneqeﬂnﬂ, B TOM YMCJI€ OTCYCCTBCHHOI0 INIPOM3BOACTBA

Ne HaumenoBanue Ne norosopa(siunen3usi) Crtpana
n/n MPOU3BOIUTEIDb
Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
1. Products (MPSA) or 04.2016r
Windows 10 Pro for Ne 4100072800 Microsoft CIIA
2. | Workstations Products (MPSA) ot 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
3. Products (MPSA) ot 04.2016r
Windows 8.1 Professional Ne 4100072800 Microsoft CIIIA
4. Products (MPSA) or 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
S. Products (MPSA) or 04.2016r
Windows 8 Professional Ne 4100072800 Microsoft CIIA
6. Products (MPSA) ot 04.2016r
Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
7.

Products (MPSA) ot 04.2016r
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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 CIIA
11. Products (MPSA) ot 04.2016r

Cuctema TectupoBanust Sunrav | Ne468 ot 03.12.2013 UIT Poccus
12. | WEB Class Cynrarynun P.T.(6eccpouno)

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

[Ipennpustue. byxranrepckuii (MakcumMyM-codT) 6eccpodHo
13. | Vuer. TunoBas KoHdUTyparus 8

ceTeBasi BEpCUs

Cucrema KOMITBIOTEPHOM JIunensus FSF/Debian
14, | BEPCTKH MikTex (CB0oGOIHOE TIPOTPAMMHOE

obecrieuenue) (beccpovHo)

15 Kasperksy Endpoint Security Jo 22.01.2024 Poccust

[Tporpammuoe obecnieuenue it | CBOOOAHOE MPOrpPaMMHOE CIIIA
16, | PCAAKTHPOBAHUSA XMMHYECKHX obecrnieuerne(beccpouHo)

dopmyn Isis Draw

Cucrema noucka TeKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
17 3aMMCTBOBaHUN (metictButenen 1o 31.12.2023r) ¢

| «AnTHIIarHaT.BY3» OAO «AwnTu-Ilnaruar»

[Iporpammuoe o6ecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18 [Ipeanpustue 8.3 Ynpasienue «Maxcumym»(6eccpodHo)

TOProBieH

ITporpammHoe oOecrieueHue NeCJ1./ Ne126., 01.07.2020r. Poccus

1C:3apmuiara u Kaapsl «MAKCHUMVYM-
19 roC.y4pexaeHus8

CODT» GeccpoyHO

[IporpamMmmMHoe obecrieueHue NeC/1/76 01.03.2017r. Poccus

20. | 1C:6romxer.

«MakcuMyM-co(T» (6eccpodHO)
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ABTOMaTu3npoBaHHasd cuctema | CBUAETEILCTBO O cory
«Yupasnenue —/lekanatr bPC» rOCyJIapCTBEHHOW PErUCTpaluU
21 nporpaMmsl st OBM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Tporpamma anst O9BM «bank Pazpaborka COI'Y cory
BOIIPOCOB /ISl KOHTPOJIS CBHIETENBCTBO O
3HAHUW» roCy/1apCTBEHHON PEerucTpaluu
22. nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInansr Ne8867, 0109.01.2023r. Poccus
23 (09.01.2023r. no 31.12.2023r.)
000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
N,A.Cepreesuu
24.
Tex.mox. 07.04.2022
o5 «["amakTukay ot 14.03.2022r (mpumepnas nara) | Poccus
DIRECTUM RX — Cucrema | OOO I'anaktuka UT goroBop Ne Poccus
2. | 2MIEKTPOHHOTO 120320/[1/A ot
JTOKYMEHTO000poTa 14.03.2022(nipumepHast 1ata)
Yenyru cBs3u (moctym k cetu | OOO Ankom Ne AL-0044 or Poccust
27. MHTEPHET) 01.02.2022r -31.12.2022r
MOODLE BecmatHoe poccuiickoe CIIIA (6ecrumatHoe
28. poccuiickoe)
«["amaktuka PY3» JInuensus 6eccpoynast Poccust
29. Tex.conmpoBoOXaeHUE OT
14.03.2022 r
JInunbli kaOuHeT abuTypuenTa | JIuneHsus GeccpouHas Poccus
30. Tex.conmpoBoKACHHE OT
14.03.2022 r
JIn4HbIi KaOUHET Jlunensust Geccpoynast Poccust
CTyIIeHTa/COTpyIHUKA
31. Tex.conmpoBoOXIeHUE OT

14.03.2022 r
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DnekTpoHHas OMOIUOTEKA https://dvs.rsl.ru Poccus
JFCCepTaly U aBTopedepaTroB
32. PI'B(JB/]1 PI'B) TpeOyeTcs perucrparus B
o6ubmoreke COI'Y
ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccus
6ubmarnoreka ONLINE"
Tpebyercs  perucrpanus
33. o6ubmoreke COI'Y
OBbC «Hayunas o»nektponHas | http://elibrary.ru. Poccus
6ubnuoteka eLibrary.ru»
Tpebyercs perucTpanus
34. oubmoreke COI'Y
YHuBepcaibHas 0a3a JTaHHbBIX https://dlib.eastview.com CIIA
35. | East View
OBbC «Koncynbsrant cryaenra» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JIEKTPOHHAs
OuOIMOTEKA M0 METUITUTHCKOMY Tpeoyeres peructpatui
oubmoreke COI'Y
36. | 1 (bapMarieBTHYECKOMY
00pa3oBaHMIO, & TAKKE 110
€CTECTBEHHBIM U TOYHBIM
HAyKaM B IIEJIOM.
OBbC «fOpaiiT - www.biblio-online.ru Poccus
oOpa3zoBarenbpHas cpefa,
BKJIFOYAFOMIAst BUPTYaJIbHBIH Tpebyeres  peructpaims
YUTAIBHBIN 3a)1 YIeOHUKOB 1 6ubmiorexe COI'Y
y4eOHBIX TOCOOMI OT aBTOPOB
3r. 13 BeAymux By30B Poccuu no
BCEM HAIPaBICHUSM U
CTIEUATBHOCTSM
38 KO3II (nomeHn Ha sHIEKCE) OecruraTHoe Poccus
39 Pycl'apn OecriaTHOE Poccus
40 ViPNet Poccus
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JJIeKTPOHHBbIE pecypchbl, 00ecneYnBalolie Peajn3anui 00pa3oBaTebHbIX NPOrPaMM

PI'BOY BO «CeBepo-OceTruHckuii rocyiapcrBeHHblil yHuBepcuter nmenun Kocra
JleBanoBu4a Xeraryposa»

Jorosop Ha

KoaunuecTrBo

TO4YeK J0cTymna/

htpps:/eivis.ru/

HaumeHoBaHHe, CBeICHHST 0 npaso Cpox aeiicTBust
npapoo0/ajarelie u agpec " IIpumeyanus
HMCIIOJIB30BaHUSA moJ1b30BaTeJieu U
caiita JA0roBopa
35C XapaKTePUCTUKA
AocTyna
ObC "YHHBepPCHTET,
oudamnorexa onlLine" No 278 01012023 - 3aKIJIIOUEHHUE JIOTOBOPA
000  «JIupexr-Memnar 12/2022 31.12.2023 HE OTPaHWYECHO | Ha MPaBo JOCTYyIMA C
(RU) http://www. 01.01.24
biblioclub.ru
<<06p330BaTe.TIbHauﬂ 01.03.2023 —
nxatgopma IOPAMT> 30.06.2023 3aKITI0YEHUE JIOrOBOpa
000 «sexTponHoe Ne 01/03-2023 6050 Ha TPaBo J0CTYyIIA C
N 01.09.2023 - 01.01.24
u3aareabcrso  IOPAUT»
. 31.12.2023
http://www.urait.ru/
ObC «KoHcyabTaHT
CTY/JIEHTa» «MeanuuHa.
3apaBooxpanenune BO»
. 000 | \E832KCI02- | 27022023~ | 2009m. xapr 3aK;maeiHeoiomBa°fa
Ha I1paB TYIL
N 2023 26.02.2024 | mombsosareneii pano Aosty
«KOHCVYJIbTAHT 27.02.24
CTYJAEHTA»
www.studentlibrary.ru
HNupopmanuonHo-
aHAJTUTHYeCKasl CUcTeMa
SCIENCE INDEX
3aKIIF0YEeHHUE JI0rOBOpa
000 HAYYHAA | _. 11.04.2023 —
STEKTPOHHASI Si0-5051/2023 12.04.2024 10 500 Ha MPaBo JI0CTyNa ¢
BUBJNOTEKA (RU) 13.04.24
WWW:
https://elibrary.ru
YHuBepcanbHble  0a3bl
NaHHBIX «BHC» 01.01.2023 3aKIII0YEHHUE JJ0r0BOpa
Ne 33-n 31.12.2023 HE OTPaHMYEHO | Ha IpaBo JOCTyNa ¢
000 «MBHC» RU) T 01.01.24
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http://www/

«HamuonannHas

IeKTPOHHAS
OUOIMOTEKA Ne 05.07.2018 — oclTO ;zfjlp_ C IPOJIOHTaIKeH HA IISTh
101/H2B/4513 | 05.07.2023 | "V et
azpecy

®I'BY «PT'b» http.//HIB.

Po.

9. MarepuajibHO-TeXHHYeCKOe obecneyeHHe JUCHUIIUHBI

HaunMeHoBaHHE TOMEIICHUI IS TPOBEICHUS BCEX BUIOB
Y4eOHOH NesATeTbHOCTH, MPEIYCMOTPEHHON Y4YeOHBIM
TUTAHOM, B TOM YHCJIC TIOMCIICHHUS [T CAMOCTOSATESIFHON
paboOTB, ¢  yKa3aHHEM  IEPEeYHS  OCHOBHOIO
000pyIOBaHUs,  y4eOHO-HATJSAHBIX  MOCOOWMH  H
HCIIOJIE3YEMOT0 TIPOTPAMMHOT0 00CCTICUCHUS

Anpec (MECTOIIOIOKEHHUE ) TOMEIICHUH IS
MPOBEJICHUSI BCEX BUJOB YU€OHOM AEATEIBHOCTH,
NPEeyCMOTPEHHOH y4eOHBIM TUIaHOM (B cilydae
peanuzay 00pa3oBaTeIbHON IPOrPaMMBbI B CETEBOM
(hopMe JIOTIOTHUTENHHO YKa3bIBaE€TCS HANMEHOBAHUE
OpraHu3alyy, C KOTOPOH 3aKII0UEH JOTrOBOP)

Y4eOGHble ayauUTOpUH i1 TPOBEACHMA  3aHATHUH
JICKIMOHHOTO THIIA, CEMHHAPCKOTO THIA, TPYNIOBBIX U
WHIMBHIYaJIbHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U
MPOMEXYTOYHOH aTTECTAINH, a TAK)KE CAMOCTOSTEIbHOM
paboThl 00yJaromuXcs: MPenoJaBaTeIbCKUN CTOI, CTYII,
CTOJIBI ¥ CTYJIBSI JUTS OOydaromuxcs, kadeapa.
O6opynoBanme:  VHTepakTHBHOE  MYJIBTUMEAUHHOE
obopynoBanue (IOCKa, TPOEKTOp), TMEPCOHAIBHBIN
KOMIBIOTEp B  KOMIUIEKTE C  HPOTPaMMHBIM
oOecrieyeHneM, BEIXOJIOM B ceTh VIHTepHET U JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaATEIILHYIO
cpeny COTI'Y.

IIporpammuoe obecneuyenue: Windows 7 Professional;
Office Standard 2016; WIinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammHOe obOecreueHue st
penakTupoBaHus XuMmuueckux ¢Gopmyn Isis Draw
(beccpounoe I10); KoncynpranT miroc; Cuctema moucka
TEKCTOBBIX 3aMMCTBOBaHHUMU «Antunnaruat.BY3»;
ITporpamma g OBM «baHk BONPOCOB JUIsI KOHTPOJISA
3Hanwuit»; Cisco Webex; MOODLE; neMoHCTpaIliuoHHbIE
1 y4eOHO-HarJsIHbIe TocoOus (BUACONMPE3eHTAIINS).

Poccuiickas @enepauns, 362025, Pecnyodiuka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. BaryTtuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 606

JlaGopaTopuu: KOMITBIOTEPHBIE KJIACCHI ISl IPOBEICHUS
TEKYIIETO KOHTPONS U NMPOMEXKYTOUHOW aTTeCTaIllH, a
TAKXKE  CAMOCTOSATENBHOH  paboThl  00yJarOIIUXCs:
MPENoIaBaTeIbCKIIA CTON, CTYJ, CTONBI W CTYJNbS JUISA
00yJaroIuXcsI.

O6opynoBanme:  VHTepakTHBHOE  MYJIBTHMEAUHHOE
o0opynoBaHue (OCKa, TPOEKTOp), KOMITBIOTEPHI s
KOMITBIOTEPHOT'O KJlacca B KOMIUIEKTE - C IPOIPaMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTepHET U JOCTYIIOM B
AJIEKTPOHHYIO “H(OPMAITMOHHO-00Pa30BaATEILHYIO
cpeny COI'Y;

IIporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema Ttectuposanust Sunrav WEB Class
(beccpounoe I10); IIporpamMmHOe oOecreueHue s
penakTupoBaHus XuMmHuuyeckux ¢Gopmyn Isis Draw
(Beccpounoe I10); KoncynbranT mmoc; Crucrema rnoncka
TEKCTOBBIX 3aMMCTBOBaHUM «AxTHImaruat.BY3»;

Poccuiickas @enepauns, 362025, Pecnyodiuka
Cesepnas OceTust — Ananus,
ropox Brnannkaskas,
yi. Barytuna, mom 44-46, yaeOubIi Kopmyc Ne 7,
aya. Ne 614
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IIporpamma mis OBM «baHk BONpOCOB A1 KOHTPOJIS
3Hanmity; Cisco Webex; MOODLE; neMoHCTpaliuoHHBIC
Y yueOHO-HarJsiHble T0co0us (BHICONPE3CHTALHS).

bubnuoreka, B TOM YHWCIE YHUTAIBHBI 3all: CTOJBI U
CTYJIBSL 1T 00y4aroUIUXCs, KOMITBIOTEPHI B KOMIUIEKTE —
C TpOrpaMMHBIM OOECHEYeHHEM, BBIXOAOM B CETh
WHTepHEeT 1 J0CTYNOM B 3JIE€KTPOHHYIO HHPOPMAIIMOHHO-
obpazoBarensHyto cpeny COI'Y

Iporpammuoe o6ecneuenne: Windows 7 Professional;
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; Koncymnsrant
wrtoc; ["apant; Cisco Webex; MOODLE.
OBC»YHuBepcuTeTCKas oubnnoreka ONLINE»
https://biblioclub.ru

9BC «KoHCcynbTaHT CTyJICHTa»
http://www.studentlibrary.ru

3BC «Opaiit» www.biblio-online.ru

OneKTpoHHas oubmoTexa JUccepTalum u
aBTopedeparos PI'B(OB/] PI'B) https://dvs.rsl.ru
OBC"YHuBepcurerckas oubnmoreka ONLINE"
https://biblioclub.ru

OBC «Hayunas smektpoHHas Oubnmoreka eLibrary.ru»
http://elibrary.ru.

Poccuiickas @enepanus, 362025, Pecybimka
Cesepnas Ocerus — Ananus,
ropon Brnannkaskas,
yi. Lleperenn/Baryruna, oM 16/19, yaeOHbIit Kopiyc
Ne 6

J'[a60paT0pI/I$[ DU3NKO-XUMHYIECKHX MCTOAOB aHAaJIM3a
JlaGopaTopust ®Pu3MKO-XUMHYECKUX METO/I0B
aHaJIM3a s IPOBEICHUS HAy4YHO-
UCCIIEIOBATENBCKOM PabOoThl, KypCOBOTO
MPOCKTHPOBAHMUSI, BBIITOTHEHUS BBITYCKHBIX
KBaJTM()UKAIIMOHHBIX Pa0dOT, TPYIIIOBBIX U
MHIMBUAYaTIbHBIX KOHCYJIbTALUIL:
MPENnoJaBaTeNbCKUi CTON, CTYI, JIAOOpaTOPHEIC
CTOJIBI U CTYJIBS IS 00yHaroImuxcsl.
Ob6opynosanue: [lepcoHanbHbI KOMIIBIOTED B
KOMILJIEKTE C MPOrPaMMHBIM 00eCTIeYeHUEM,
BBIXOJIOM B ceTh IHTEpHET U JOCTYIIOM B
3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
cpexy COT'Y -2 mr.

[TporpammHoe obecnieueHue: Windows 7
Professional, Office Standard 2016, Cucrema
tectupoBanus Sunrav WEB Class, Cucrema
KoMIbroTepHO# Bepctku MikTex, Kasperksy
Endpoint Security, ITporpammuoe obecriedeHue aist
penakTupoBaHus XuMudeckux Gopmyit Isis Draw,
CucreMa oucKa TeKCTOBBIX 3aMMCTBOBAHHIN
«Antumnaruat.BY 3y, [Iporpamma nius 9BM
«baHK BOTIPOCOB 7151 KOHTPOJISI 3HAHUI,
VSDESK, Ycnyru cBsi3u (OCTYII K CETH
unrepret), MOODLE, JInunblii kabuHeT
cryaenta/cotpyanuka, KOII (zomen Ha siHAEKCE),
Pycl'apa, ViPNet.

JlaboparopHoe 00opyI0BaHUE: [Ipurouso-
BBITSDKHAsi ycCTaHOBKa (30HT W3 OIMHKOBAaHHOU
cramu  2000*600*400-2  croma). AHanuzaTop
"®mroopar -02-2M"- 1 TIIT. ATomMHO-
AOcopOnmonnsnii  cnektpomerp MIA-1000 ¢
aBTocemiiepoM- 1 mt. oromerp KOK-3-01- 1 mT.
[Inamennsiii poromerp PIIA-2-01 30M3- 1 mir.

Poccuiickas @enepanus, 362025, Pecrrybnmka
Cesepnas OceTust — Ananus,
ropox Brnaaukaskas,
yi1. Barytuna, mom 44-46,
yueOHbIit kopryc Ne 7,
aya. Ne 607A
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Crekroporomerp [19-5400YD- 1 mr. Memanka
MarauTHas ¢ nogorpesom I15 6110- 2 mT.

JladopaTtopust O01eil 1 HeOPraHUYeCKOW XUMUH
JUTSL IPOBEJICHUS 3aHATHH CEMUHAPCKOTO TUIIA,
71a00paTOPHBIX 3aHATHH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIIOTHEHUS KYPCOBBIX padoT),
TPYMIIOBBIX M HHAWBUAYAIBHBIX KOHCYIbTALUH, a
TaKe CaMOCTOSTEIbHON PabOThl O0YHatOLIHXCSL:
IPENnoJaBaTeNbCKUi CTOJI, CTYI, JIAOOPAaTOPHbIE
CTOJIBI M CTYIIBA JUIs oOydaronuxcs, kadeapa,
KJIaccHast JOCKa.

ObopynoBanue: aTepakTuBHAs qocka Smart
Board, npoekinoHHOE MYyJIbTHMEIHIHOE
o0opynoBaHue (KOMIBIOTEP, IPOEKTOP, SKPaH) ¢
MPOrpaMMHBIM 00ecrieueHHEM, BEIXOJIOM B CETh
WHTepHeT 1 JOCTYIIOM B 3JIEKTPOHHYIO
uHpopMaIMoHHO-00pa3oBarenbHyto cpexy COI'Y.
[TporpammHoe obecnieuenue: Windows 7
Professional; Office Standard 2016; Cuctema
KoMIbroTepHO# Bepctkr MikTex; Kasperksy
Endpoint Security; Cucrema TectupoBanust Sunrav
WEB Class; ITporpaMmMHoe obecrieueHue st
penakTupoBaHus XxumMudeckux Gopmyt Isis Draw;
CucreMa oucKa TeKCTOBBIX 3aMMCTBOBAHHIN
«Antumnaruat.BY 3»; [Iporpamma ans 9BM
«baHK BOIIPOCOB 151 KOHTPOJIS 3HAHUIN;
VSDESK; Ycnyru cBsizu (JOCTYI K CETH
untepHet); MOODLE; aemoHcTparioHHbIC U
y4eOHO-HarJIsTHbIE TOCOOMS (BUACOMTPE3CHTAITH).
Jlaboparopuoe obopynoBanue: lllkad BBHITSHKHOIM ©
noasoaom Boasl 1B HBK — 2 mrr.
[Ipurouno-BEITSKHAS ycTaHOBKA (2 mikada). Becrr
naboparopusie npennsnoHabie ET-300I1 — 1 mrT.
Bech1 naboparopusie anekrponasie BMS5101 — 2
mt. Y4ueOHo-nabopaTopHbiid KoMiutieke "O0mas u
Heopranunyeckas xumus" — 2 mt. @otomerp KOK-
3-01- 1 mwr. lxad cymmnbabiii SNOL — 1 m.
HNonomep U-510 (cranmapTHbIii)-1 mT.
Kanopumetp "Oxcnept 001K"- 1 mt. Konnykromep
Okenept 002-2-6H- 1 wt. Mukpockon
OouHOKyNApHBIH "Mukmen-1"- 1 mr.
HarpearensHast mmrta ES-H3040- 1 mr.
Pedpakromerp MPD-45452M c moacsetkoii — 1
mT. pH-meTp 150 MU- 2 mit. Memmanka MarHuTHas
¢ mogorpeeom [13 6110- 2 mt. Hepenomerp
«HOM»-1 mr.

Poccwiickas @eneparst, 362025, Pecrrybnmka
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