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[Iporpamma cocraBieHa B cooTBercTBUM ¢ DenepanbHbIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAHIAPTOM IO HampapieHUto moAroToBku 04.03.01 Xumusi, yTBepKI€HHBIM
nprka3oM MUHHCTEpCTBA HAYKU U BbIciiero oopazoBanus Poccuiickoiit dexepaunu ot 17 urons
2017 roma Ne 671; mpukazom MuHHCTEpCTBA HAyKH W BBHICIIETO oOpaszoBaHus Poccuiickoi
Oenepannu o1 26 HOsOps 2020 1. Ne 1456 (3apeructpupoBaH MUHHCTEPCTBOM FOCTHIIUN
Poccuiickoit @enepannn 27 mas 2021 r., Ne 63650) «O BHeceHWH U3MEHEHUH B (eqepalibHbIC
rOCyJapCTBEHHbIE 00pa3oBaTeIbHBIC CTAaHAAPTHI BBICHIETO OOpa30BaHUM»; YUYEOHBIM ILIAHOM
noAroToBku OakanaBpa mo HampasieHuio 04.03.01 Xumusi, yrBep>KICHHBIM YYEHBIM COBETOM

OI'BOY BO «COI'Y» ot 31.05.2022 r., npoTtokoi Ne 13.

CocraBuTenb: K.X.H., Jo1leHT AraeBa ®@. A.

PabGouas nporpamma obDcyik/IeHa M VIBEpK/IeHa Ha 3ace lanuu kadeapsl 001IeH W HeopraiH4eckoi

XHMHH (poTokon Ne 9/21-22 ot «(8» anpens 2022 1)

Japenylomuii kadeapoil ////‘"”f’ Cumeonnnn 1. J1.

Onobpena coeToM GaKy/IbTeTa XUMHH. GHONTOTHH H OHOTEXHOI0IHH
(nporokon Ne 6/21-22 ot «25» anpena 2022 1.)

[lpencenarens corera hakynsTeTa ﬁcjﬁ__‘_.f____c__;\" Araesa &, A,

Pabouas npocpamma Oucyuniunvl npunama 6 cocmaee OCHOBHOU NpPOGecCUOHATbHOU
00paz08amenvbHol NPOSPaAMMbL peuteruem yyeHo2o cosema Ilpomokoa Ne 13 om 31.05.2022 2.




1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI
Obwas mpyooemKocms OUCYUNTUHBL 8 3AYeMHbIX eOUHUYAX -2, AKAOeMUYECKUX YACax -
72

Ounas hopma oOyueHUS

Kypce 4

Cemectp 7
Jlexnn 18
IIpakTudeckue (CEeMHUHAPCKHE) 3aHATHUS 36
JlaGopaTopHbIe 3aHATHS -

Koncynpranuu
Wroro ayauTOpHBIX 3aHATHHA 54
CamocTosTenpHas pabora 18
Kypcosas pabora -
®opma KOHTPOJIA
JK3aMeH

3a4eT +
O011ee KOIMIECTBO YaCOB 72

2. Ileau ocBOeHUS TMCHUTIMHBI

Jucuunnuza «Metoanka 00y4eHHsI IKOJIbHUKOB PEIICHUIO PACUETHBIX 33/1a4 110 XUMHUI
npu3BaHa 00eceynTh NPo(heCcCHOHATBFHYIO MOJATOTOBKY CTYACHTOB B KAUECTBE YUUTEICH XHMUU
o0mieo0pa3oBaTeabHbIX y4eOHBIX 3aBefeHHid. llensmu ocBoeHUs AUCHUILIMHBI «MeToauka
00y4YeHHSI IIKOJIFHUKOB PEIICHUIO PACUETHBIX 3a71a4 110 XUMUI SIBIISIOTCS:
- O3HAaKOMJIEHHE CTYJIEHTOB C THUIIAMM XHMHYECKUX 3aJay, MCIIOJIb3YyeMbIX B 0a30BOM H
MpoPUIHLHOM Kypcax XUMHH;
- (popmupoBanue negarora-npodeccruoHana, CiocoOHOro0 HAyYUTh PEIIEHUIO PACUETHBIX 3a1a4
yyalxcs Ha ypokax XMMHH 0a30BOT0 U MPO(HUILHOTO YPOBHEH;
- 03HAKOMJICHHE CTYJIEHTOB C PEKOMEHJAIMsSIMU MO OpraHU3alliy OJUMIIHNAJ HIKOJIBHUKOB IO
XUMHUHM ¥ OIEHWBAHWIO PEIICHUN OJIMMITMATHBIX 3amaHuii pasnudaaoro yposHs. (I1C: 01.001
Ileparor (megaroruyeckasi AesiTeIbHOCTh B JOIIKOJIBHOM, HA4YAJIbHOM 001leM, OCHOBHOM
o011eM, cpeaHeM 001eM 00pa3oBaHuM) (BOCMUTATEIb, YYUTEJIb).

3. Mecrto qucuuminnsl B cTpykrype OITIOII 6akanaBpuara
JucuuruinHa «Mertonnka oOydyeHHsl IIKOJBHUKOB PELICHUI0 pacu€THBIX 3ajad o
XUMHUY BIIsIeTCs quctumuinHon mo Beioopy b1.B.JIB.01.01, otHOocHuTCs K yacTh, popMupyemMoit
YYaCTHUKAaMHU 00pa30BaTEIbHBIX OTHOILICHHH.

[Tporpamma kypca «Metoanka 0Oy4eHHUsI MIKOJFHUKOB PEIICHUIO PAacY€THBIX 3a/1ad 110
XUMUN» TIpeHa3HayeHa s 6akanaBpoB 4 kypca no Hanpasienuto 04.03.01 Xumus. B npouecce
U3yYeHHs] Y9eOHOW JUCIUIUTMHBI CTYACHTHI IOJyYarOT HABBIKM, HEOOXOIMMBIE UISI YMEHHS
IOPUMEHSATH 3HAHUS [0 BCEM XUMMUYECKUM JUCIUIUIMHAM MPH PEIICHUHN PAaCUeTHBIX 3a/ad, JUIs
COBEPIICHCTBOBAHMS B METOMUKE TIPENOJaBaHUS XHMHH, H YCICHIHOTO ITPOXOXKICHUS
He1arornyeckoi MpakTHUKH.

[Ipy ocBoeHMHM IaHHOW JWCHUIUTUHBI CTYACHT CMOXET IPOJEMOHCTPHPOBATH
00o0mienHbIe TpyaoBbie GpyHkIMH (TD):

v' Tlenarorudeckas IeSTEIBHOCTH O MPOEKTHPOBAHUIO M peaM3aliu 00pa3oBaTebHOTO
nporecca B 00pa30BaTENIbHBIX OPraHU3aALMAX JOMIKOJIBHOTO, HAa4YaJlbHOTO O0OIIero,
OCHOBHOTO OOIIIETO, CPETHETO 00IIeT0 00pa3oBaHMs

v’ Tlemaroruueckasi JeSTEIBHOCTh MO TPOEKTHPOBAHHIO U PEATU3AIMUA  OCHOBHBIX
00111€00pa30BaTEIBHBIX IPOTPAMM



v’ IlpemogaBanue 1O  MporpaMmMaM  MPO(PECCHOHATLHOTO  OOYYEHHs,  CPEIHEro
npodeccuoraibHoro odpaszoBanus (CIIO) u AOMOTHUTENBHBIM TPO(ECCHOHATLHBIM
nporpammam (/II11T), opueHTHPOBAaHHBIM HAa COOTBETCTBYIOLIMI YPOBEHb KBATH(PHUKAIIUN

v OpraHuszanusi 4 MpOBEJCHHE y4eOHO-IPOU3BOJICTBCHHOTO IMpoLEcca MPU pealn3aliii
00pa30BaTeNbHBIX IPOrPaMM Pa3IMYHOIO YPOBHS U HAIPABIECHHOCTH

v OpraHu3annoHHO-TIEIarOrHYeCKOe COMPOBOKACHHE TPYMIbI (Kypca) 0OydYarommxcs 110
nporpammam CIIO.

Jli1s ocBOeHUs TUCHUIUIUHBI «MeTonrka o0ydeHus MKOJIbHUKOB PEIICHUI0 PACYETHBIX
3aJa4 MO XUMHH» CTYJCHTHl HWCHOJB3YIOT 3HAHHS, YMEHHS U CIIOCOOBI JesTeIbHOCTH,
chopMUpOBaHHBIE B XO0JA€ HU3ydeHus muciumuinH «Heopranmueckas xumusi», «Dusmdeckas
XUMUS», «OpraHudecKas XuMus.

B cBowo ouepenp, aucuumiamHa «Meroauka o0OydeHHs IIKOJIbHUKOB PEIICHUIO
pacu€THBIX 3aay [0 XHUMHUH» COACPXKHUT JIOMOJHUTENbHbIE HH(POPMALMOHHBIE H
METOJIOJIOTUYECKUE TOAXOABl ISl OCYIIECTBICHUS JESITEIbHOCTH CTYJEHTOB BO BpeMs
[earorn4eckon MpaKkTUKHU, a TAKXKE MIPU MOATOTOBKE BBIITYCKHBIX KBATU(PUKALMOHHBIX paboT.

Jiis ocBoeHus qaHHOW yueObHou aucuuiuinabl (Y []) cTyneHT gomkex
3HATh. OCHOBHBIC TIOHSTHSI, 3aKOHBI M TEOPUH OOIIEH, HEOPraHMYECKON M OpPraHUYECKON XUMUH;
YMmerb: 1OPOBOJIUTH COOTBETCTBYIOIIME MATEMaTUYECKUE  BBIYMCICHHS; I0Jb30BATHCA
OOIIENTPUHATHIMU clIOcO0aMU 0003HaUYEeHHST (PU3UKO-XUMHUUECKUX BEJIMYHH;

BuajgeTs: HaBbIKaMU BBIYUCIICHUS [0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM.
4. TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS JUCHHUILINHBI
(kommeTeHIHH 00y4alolIerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHS
JAMCIMIIJIMHBI)

B pesynbraTe OCBOCHHS NUCHUUIUIMHBI Y CTYIEHTAa IOJIKHBI OBITH CPOPMHUPOBAHBI
CJIEYIOIINE KOMIIETEHIINU:

YK-1: CniocoGeH oCyIIecTBIATh MOUCK, KPUTUYECKUI aHAllU3 U CUHTE3 MH(OpMaIuy,
IPUMEHSTh CUCTEMHBIN TOXOJ ISl pEIIEHUsI TIOCTABJIEHHBIX 3a/1au.

WuaukaTopsl JocTKeHUs: kKomneteHnuu Y K-1:

VK-1.1. Ananuzupyer 3ajauy, BblJeisis ee 0a30Bble COCTABISIOLINE;

VK-1.2. Onpenensier, UHTEPIPETUPYET U PAHXKUPYET UHPOPMALNIO, TPEOyeMyO st

pEIIeHUs IOCTAaBIEHHON 3a/1a4H;

VK-1.3. OcyuiectBisieT mouck MH(OpMAIMK I PEIICHUs] TMOCTaBIEHHOW 3aJaud 0

pa3IMYHBIM THUIIaM 3aIlPOCOB;

VYK-1.4. IIpu oOpaboTke mHpoOpManuu OTIMYAeT (akThl OT MHEHUH, MHTEpIpETaLui,

OLIEHOK, (opMHUPYET COOCTBEHHBIE MHEHUS U CY)KJIEHHsI, apT'yMEHTHPYET CBOU BBIBOJIBI U

TOUKY 3pEHHS, B TOM UHCJE C IPUMEHEHHEM (UI0COPCKOro MOHATUHHOTO anmapara.

VK-1.5. PaccmarpuBaeT U npeasiaraeT BO3MOXKHbIE BapUaHThl PEIICHUS MOCTAaBICHHON

3aJ]a4uM, OLICHUBAsI UX JIOCTOMHCTBA U HEJIOCTATKH.

IIK-4: CrocobeH ocCylecTBIATh MEJaroruvyeckyro JesTeNbHOCTh (pa3padarbiBaTh U
peann30BBIBaTh 00pa30BaTEIbHBIE MPOTpaMMbI) B cdepe OCHOBHOTO oO0Iero oOpa3oBaHWS,
cpeaHero oOmero o0pa3oBaHMsA, CpelHEro Mpo(ecCHOHAIBLHOTO U JIOMOJHHUTEIHHOTO
o0OpazoBaHus
Nunukaropsl noctmwkeHus kommnerenuuu [1K-4:

[1K-4.1. Pa3zpabaTsiBacT oOpa3zoBaTelbHbIE TPOTrPaMMBbl B chepe OCHOBHOTO OOIIETro
o0pa3oBaHMs, CpeAHEro oO0IIero oOpa3oBaHMs, CpEIHEro Mpo(ecCHOHAIBHOTO |
JIOTIOJTHUTENBHOTO 00pa30BaHMs;

[1K-4.2. OcyuiecTBusier

MeJIarOTUYECKYIO IESITEIBHOCTD B chepe OCHOBHOTO 0011IeT0 00pa3oBaHus, CPEAHETO
o01iero o0pazoBaHusl, CPEAHETO NPOPECCHOHATBHOTO U JOMOIHUTEIBHOTO 00pa30BaHus

OOmuM CpencTBOM KOHTPOJIS SBIISETCS BBEJIEHHAs B YHHUBEpCUTETEe OalsIbHO-
pPEUTHHTOBAs CHCTEMa OIICHKH YCIIEBAEMOCTH CTYJCHTOB HAIIPaBJICHUN OaKkaiaBpuaTta.



[Tpu mpoBeneHUU y4eOHBIX 3aHATUN O0OECTIEUMBAETCS Pa3BUTHE Y O0y4aromuxcs
HaBBIKOB KOMaH/IHOW pabOThI, MEXJIMYHOCTHON KOMMYHHKALIUH, TPUHSTHUS PELICHUI.



5. Conep:xaHue 1 y4eOHO-MeTOAMYECKAS] KAPTA AU CHUNIIHHBI

Henens | HammenoBanme 3aHsATus CamocTtosTenpHas padora ®opm | Koa
TeM (BOIIPOCOB), Jlekun | Hpak | Conepranue bl nyec
U3y4aeMbIX M0 u THYEC KOHTPO | TBO
AAHHOI KHe JIAl oaJ
AUCHUILINHE 3aHAT JIOB

us

1 Meroaunueckue 2 2 Pemenue 3amau no teme ITposep | 2
TpeOoBaHus K «MaccoBas 10151 3JIeMEHTa B Ka
PEIICHUIO XUMHYECKOM COSIMHCHHUH UM B | PEIICHH
XUMHUYECKHX 3a7ay. CMECH» BIX

3a1a4

2 MareMarnueckue 2 Pemenue 3amau mo reme IIposep | 2
METO/IbI B «Omnpenenenue GopMyIbl Ka
dbopMynupoBKe U BEIIIECTBA» peleHH
OTOOpaXKCHUH BIX
BKHEHIIINX 3a1a4y
KOJTMYECTBEHHBIX
3aKOHOB XHMHH

3 Pacuers! o 2 2 Pemenue 3aiay no teme ITposep | 2
XUMHYECKUM «PacueTsl 110 ypaBHEHUSIM Ka
dbopmyiam u XUMHYECKUX peakiuil. Beixon pEIIEHH
ypaBHEHUSAM (n) mpoayKTa B peakIuy Uiu B BIX

IPOIIeCcce» 3a/1a4

4 Pacuetsl o Teme 2 Pemenue 3amau no reme 2

«PacTtBOpBI» «Monsipaslii 00beM raza (Vw).
Hopwmanbhbie ycnoBust (H.y.)»

5 Pacuersr Ha ocHOBE | 2 2 Pemenue 3amau mo teme 2
ra3oBbIX 3aKOHOB «AOcomoTHas (1) 1

oTtHOcuTenbHas (D) miaoTHOCTH
ra3a»

6 3amaqn K TeMe 2 Pemenwe 3amaq mo Teme 3
«Ilepnonnueckuit «O6beMHas (@) u MossgpHast ()
3aKOH U CTPOCHHE noJist Ta3a B cMecu. CpenHss
aToMay MOJIIpHas Macca Ta30BOM CMecH

(Mcp.)»

7 3agaun Kk TeMaM 2 2 Pemenue 3amad mo teme 4
«MeTauisiy, «PacueTsl 10 ypaBHEHUSIM
«Teopus pEaKIuii C y4acTueM ra3oBy
AEKTPOIATHIECKO
W IUCCOIMALIAN,

«DNEKTPOIIU3»

8 TepMmoxnmuueckue 2 3
YpaBHECHHSI U
pacy€eTsl

9 1 pyOex (peii THHIOBBIIl KOHTPOJIb) 15
3agadn K TEME 2 2 Pemrenue 3amay mo reme 2
«OCHOBHBIE «Pacuérpl M0 XUMHYECKUM

3aKOHOMCPHOCTHU

YpaBHEHUSIM)




XHUMHUYECCKUX

peaKuuii
10 3agadu K TeEMeE 2 2
«MuHepanbHbIE
yA0OpEeHUs
11 Pacuersl 1o 2 2 Pemenue 3amay mo reme ITucem | 2
OTIpeIeNICHUI0 «MaccoBasi 10151 paCTBOPEHHOTO | €HHast
dbopMyI BemecTBa BellecTBa (W), MOJISIpHAst CaMoOCT
U cocTaBa cMeceit KOHIeHTpauus pactBopa (C)» OsITeIb
Has
paborta
12 Tumnossie 3agaun 2 Pemenue 3amay 1o teme [Tposep | 2
I'MA u EI'D «PacTBOpUMOCTSH (S) U Ka
KO3 (UIIUEHT paCTBOPUMOCTHU peleHH
S)» BIX
3a/1a4y
13 Tunossie 3a1a4n 2 2 Pemenue 3amau mo reme IIposep | 2
I'MA u EI'D «DNEKTPOIUTUYECKAS Ka
JTUCCOLIMAITHUS, CTCTICHb pelIeHH
nuccoranuu (6)» BIX
3a1a4y
14 KomOunupoBanHbie 2 Pemenue 3aiay no teme 3
3a/1auHu. «TemoBbie 23 HeKThI
Wudopmannonnsie XUMUYECKHUX PEAKLAN»
METO/IbI PeIIeHUs
3a/1a4 u
MEXIPEIMETHBIE
CBSI3H
15 Komb6unupoBanusie | 2 2 Pemenue 3amau no teme [Iposep | 2
3a/1a4n. «B3aumopenicTBre raza ¢ Ka
Nudopmannonusie PacTBOPEHHBIM BEIIECTBOM» pelieHH
METO/TbI PEIICHUS BIX
3a1a4 u 3a/1a4y
MEXTIPEIMETHBIE
CBSI3H
16 [IxonbHBIE 2 Pemenue 3amau mo teme ITposep | 2
XUMHYECKHE «CKOpPOCTh XUMUYECKUX Ka
OJINMITHA/IBI U peakiuii (v). XUMHUYECKOE peneHH
3a/1aun paBHOBECHE) BIX
MOBBIIIIEHHOU 3a/1a9
CII0)KHOCTH
17 IIxonsHEIE 2 2 Pemenue 3amay 1o teme ITucem | 3
XUMHUYECKHE «DNEKTPOIU3» eHHas
OJTUMITHAIBI U camocCT
3a/1aun OsITeIb
MOBBIIIEHHOMN Has
CII0)KHOCTH pabota
18 2 py6ex 2 15
(pe THHI OBBIH
KOHTPOJIb)
UTOIO: 18 36 18 70




TpaaunuoHHbIE JIEKIIUM M NMPAKTHYECKHe (CeMMHAPCKHe) 3aHATHS C HUCIOJb30BAHUEM
COBPCMCHHBIX HHTCPAKTHUBHBIX TEXHOJIOTHH. HGKI_II/II/I C HCIIOJB30BaHUEM MyJIbTI/IMe,Z[I/II\/JIHbIX
Hpe3eHTaL{Hﬁ, JICKI_II/II/I-6€C€I[I)I, JICKIIUU-AUaJI0ru, OBPUCTUYCCKUC JICKIIUH, JICKOUHN -
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 MYJIbTUMEIMUHBIX CPEICTB - caMblit 3 (HEeKTUBHBIH cI10c00
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 COO6IHCHI/I€, KOTOpPOC HECCT
IMOYYUTEIBbHYIO I/IH(I)OpMaI_II/IIO, IMOKa3aTb €€ KIKOYEBBIE COACPKATCIIBHBIC ITYHKTBI. Hcnons3oBanne
HMHTCPAKTHUBHBIX 3JICMCHTOB IMO3BOJISACT YCUIINTH 3(1)(1)GKTI/IBHOCTI> Hy6HI/I‘-IHLIX BI)ICTYHIIGHI/II\/'I, SABJIAOIIUXCSL
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.

Hcnone3yloTcsi ~ MHTEpPAKTHUBHBIE ~ METOABI  OOYyYEHHs:  CHTYal[MOHHBIE  3aJayd,
UCCIIEIOBATENLCKUI MeTOJ] OOydeHHs, [eJOBbIE HWIpbI, MOATOTOBKAa M MyOJMYHAs 3alluTa
pedeparos.

TexHos0orust 3JIEKTPOHHOTO O00y4YyeHHsl (peanu3yeTcssi MpH TIOMOIIM JIIEKTPOHHOMN
uHpopmanmonHo-o06pazoBatenbHOM cpenbl (ONOC) COI'Y npu ucnonszoBanuu pecypco IbC,
Ipu MPOBCACHNHN aBTOMATU3UPOBAHHOI'O KOMIIBIOTCPHOI'O TECTUPOBAHUA U T. I[.).

Hcnonb3ytoTes 6aIpHO-PEUTUHTOBAsI CUCTEMA OLICHKH 3HAHUN, TEXHOJIOTHH C TPUMEHEHUEM
JUCTAaHIIMOHHOTO 00y4YeHus Ha maardopme http://Ims.nosu.ru/.

Ilpumeyanus:

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

- B umemsx peanuzanuy  MHAMBHIYaJIbHOIO TMOJX0Aa K OOYUEHHIO CTYAEHTOB,
OCYIIECTBIISIONINX ~ YYEOHBI Tpolecc 10 HWHAWBUAYAIBHOW TPACKTOPHH B  paMKax
WH/IMBUIYAIbHOTO pabodero IuiaHa, M3y4YeHHWe AAHHOW TUCIMIUTHHBI 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. Y4eOHO-MeTOAMYeCKOe oDecreyeHne cCaMOCTOsITeIbHOM padoThI

K xaxaoMy nIpakTH4eCKOMY 3aHATHIO CTYJEHT AOJKEH TOTOBUTHCA CAMOCTOSITEIBHO BO
BHEAyIMTOPHOE BpeMsi. JlaHHBIN pa3aen CONEPKUT 3aJaHus ISl CAMOCTOSTEIbHOM paboThI
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CTYIEHTOB, pa3duThie mo Temam. [IpruMepsl 3a1a4 A7t CAaMOCTOSITENTFHOTO PEIICHUS TPUBEICHBI
HUXKeE:

TEMA 1. MaccoBas 10Jis1 3JieMeHTa (W) B XHMHYECKOM COeITMHEHUHN WIN B CMeCH

1. Onpenenute MaccoByro 00 xkene3a B FexOs.

2. CoenMHEHNE HEKOTOPOTO dJIeMeHTa uMeeT popmyny 9203, a MaccoBast 10JIsI DJIIEMEHTA
B HeM cocTapnseT 68,42 %. YcTaHOBUTE JIEMEHT.

3. B oprodocdare snementa (1) MmaccoBast 1oist 3TOr0 37MeMeHTa coctaisier 68,44 %.
Omnpenenure, o pocdaTe KaKOro IEMEHTA UIET PEUb.

4. Ompenenure (opmyrny Kpucrauioruapara (ocdara HATpHs, €CIH HU3BECTHO, UYTO
MaccoBas J10J1s1 BOJOPO/Ia KakK 3JIeMEeHTa B HeM cocTasisiet 6,316 %.

5. Omnpenenute MacCOBYIO JIOTIO KaJIUsl KaK 3JEMEHTa B CMECH, cocTodlen u3 25,25 r
HuTpaTa Kanus u 41,4 r kapOoHaTa Kaus.

TEMA 2. Omnpenenenue ¢popmyiibl BeecTBa

1. Omnpenenure MOJEKYIApHYIO (HOpMYILy coid ¢ MoJspHOU Maccoit meree 300, B
KOTOPOW MacCOBBIE JIOJIA a30Ta, BOJIOPOJIA, XpoMa U Kuciopoaa cocrasisitoT 11,115 3,17; 41,27
u 44,44 % cOOTBETCTBEHHO.

2. Onementsl A u b oOpa3ytor coenunenue, conepxaiee 89,89 % (mo macce)
anemenTa b. [Ipu ruapomnuse 3Toro BemecTsa BelIeIsSeTCs ra3, coaepKaiuii anement b u 1,234
% (mo macce) Bomopoaa. Onpenenute GopMyiy BeHIECTBa, COAEpKaIIero eMeHTsl A u b,
HAMUIINTE PEAKIIHIO ero TUAPOIIN3A.

3. Onpenenure GopmMyny KPUCTALIOTHAPATA COIU, €CIIM U3BECTHO, YTO MACCOBBIE
JI0JIA HATpusd, YriepoJa, BOJOpoAa U KHUCIOpoJaa B HeMm coctaBistorT 16,08; 4,196; 6,933 u
72,73% COOTBETCTBECHHO.

4. [Ipy mOAHOM  CropaHMM  HEKOTOPOrO  KOJIHMYECTBA  apOMaTHYECKOIo
yraesogopoaa psiia 6enszona (ChHane) obpazoBaniocs 14,08 r okcuna yrimepoaa (IV) m 3,6 ¢
Bozbl. [Ipeanioxxure BO3MOXKHBIE CTPYKTYpHBIE (DOPMYIIBI H30MEPOB 3TOTO YTIIEBOJOPO/IA.

S, [Tpu cxuranum 26,7 r amuHokucinotel (CxHyOzNk) B n30bITKE KHCIOpoaa
obpaszyercs 39,6 r okcuaa yriepona (IV), 18,9 r Boasl u 4,2 r azora. Onpenenure Gopmyy
AMUHOKHCIIOTHI.

TEMA 3. Pacyersl 10 ypaBHeHUSIM XHMHYECKHUX PeaKIHil.

Beixox (1) mpoayKTa B peakuuu HJIM B Ipouecce

1. K pactBOpy, conepxaimemy 66,6 T XJopuaa Kajiblus, NpUOaBUIN PacTBOP,
conepxammmii 32,8 r oprodocdara Hatpusi. OnpeneanTe MacCy BBIMABIIETO OCalKa U MacChl
BEILIECTB, OCTaBUIMXCS B pACTBOPE.

2. ®docdop, nosyuyeHHbI BOCCTaHOBIEHUEM 77,5 T pyaAbl, coAepxkalleld o Macce
80% d¢ocdarta xampuust u 20% HEBOCCTAHABIMBAIOIIUXCA TMPUMECEH, HCIIOIB30BANU IS
noy4deHust oproocdopHoit kKucioTel. OnpeneauTe Maccy MOJy4YeHHON KUCIOTHI, €CITA BBIXO]I
Ha BCEX CTaAMsX mpolecca cuutarb paBHbIM 100 %.

3. Kakne maccel Bojmoposa, a30oTa W KHUCIOpOJa HEOOXOIMMO 3aTpaTHTh s
nonyyeHus 150,8 Kr a30THOM KUCIIOTHI, €CITM BBIXO/1 B PEAKIIMU CUHTE3a aMMuaka coctasisieT 70
%, B peakIiy KaTAIUTUYECKOTO OKUCICHUsT amMmmHuaka 0 okcuaa azora (II) — 90 %, B peakuuu
okucnenus okcuna azora (II) o okcuna azora (IY) — 100% u B peakuuu okcuaa azora (1Y) ¢
BOI0M U KuciopoaoM — 95 %.

TEMA 4. MoJasipuslii 00bem raza (Vv). HopmanbHble ycaoBus (H.y.)

1.  Kakoii o0beM (H.y.) 3aitmeT meTad (CHa), Mmacca koToporo paBHa macce 40 1 a3oTa
(n.y.)

2. B pe3ynpTaTe npokaJMBaHUSA HEKOTOPOI'O KOJUYECTBA HUTPATA MEIN BBIIEIHIIOCH
11,2 nra3oB (H.y.). Onpenenure Maccy UCXOIHOM COJIH.

3. [Tocne mpokanuBanus 66,6 T HEKOTOpOro kapOoHaTa 0Opa3oBasiock 48 T OKcHIa

Merasuia (II), B koropom MaccoBas o meraiia cocrasisger 80 %, 6,72 1 raza u HEKOTOpOe
KoJIm4ecTBO BoJibl. Onpenenute hopMyny UCXOTHON COJIH.
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4, Oxkcup yriepona (IV), HaxoauBiimiicst B 0aJiJIoOHe EMKOCTBIO 2,8 J1 o] TaBJICHHEM
2000 kIla mpu temmeparype 25°C, mpoIyCTHIN Yepe3 U30BITOK pacTBOpa TUAPOKCHAA HATPHS.
Omnpenenure Mmaccy oOpa3oBaBIICHCS COJIH.

TEMA 5. AocouwoTHan (r) 1 oTHOcuTe bHas (D) mioTHocTs rasza

1. [TnoTHOCTH Ta3a mo Bo3ayxy paBHa 1,586. Ompeznenute 4TO 3TO 3a Tra3, €ciu
U3BECTHO, YTO OH COCTOUT U3 JIBYX 3JIEMEHTOB, a MAacCOBasl J10JIsI KUCIIOPO/ia KaK 3JIEMEHTa B HEM
cocTaBisieT 69,5%.

2. [TnotrocTh mapos dochopa npu 4000C u mpu nasnenuu 101,3 xlla papHa 2,246
r/n. Onpenenute MOJIEKYISIpHYIO popmyiy pochopa B ITUX YCIOBHUSIX.

3. Onpenenure MIOTHOCTh Ta30BOM CMECH IO BOJIOPOAY, cOcTosimel u3 3 11 a3ora
U 7 JI yIIIEKUCIIOrO Tasa.

4. B xakux 00beMHBIX OTHOIICHUSX HAXOIATCS B cMecu Kucinopo u metad (CH4),
€CJIM OTHOCUTEJIbHAS IUIOTHOCTh ATOW CMECH 110 BojiopoAay pasHa 10.

5. B kakux 0o0beMHBIX OTHOIICHUSX HAXOASATCS B CMECH a30T U BOAOpo, eciu 10

J1 3TOM CMECH IIPU H.y. UMEIOT Maccy 8 T.

TEMA 6. Oo0bemHuasi (¢) u MoJsspHasi () 1051 raza B cMecu. CpeaHsisi MOJIsipHAst
Macca ras3osoii cmecu (Mcp.)

1. 12,32 1 cmecu okcuaa azota (I1) u okcuna azora (IV) npu H.y. umeroT maccy
19,855 r. Onpeaenure 0ObeMHBIC JIOJIU TA30B B CMECH.
2. K 20 n cmecu merana u stmiiena po6aBunu 10 1 kucnopona. Onpenenute

00BbEMHBIE JTOJIH BEIIECTB B MOJIYUYCHHOM ra30BOi CMECH, €CIIH U3BECTHO, YTO €€ IUIOTHOCTH I10
BO31yXy paBHa 0,8046.

3. Onpenenure CperHIO MOJSPHYIO Maccy rasa, MOJy4e€HHOTO B pe3yibTare
TEPMHUECKOI0 Pa3JIoKEHUs HUTpaTa cepedpa.
4. B pesynbrare TEpMHUUYECKOTO PA3JI0KEHHUS CMECH HUTPATOB cepedpa W Meau

o0Opa3oBajiach Ta30Basi CMECh C IJIOTHOCTBHIO 1O BO3Ayxy 1,4655. Omnpenenute MaccoBbIE 10JIHA
BEILECTB B UCXOJHOU CMECH COJIEH.

S, ["a3oBast cmech, 00pa30BaBILAsCs MPU MPOKATIMBAHUU CMECH KapOOHaTa KaJlblus
U HUTpaTa MeJY, UMEET IUIOTHOCTH 10 Bopopoxy 21,647. Onpenennure MacCOBBIE 10JIN BEIIECTB
B OCTaTKe I10CJI€ MPOKAJTNBaHUS.

TEMA 7. Pac4éTbl 10 XMMH4Y€CKHM yPaBHEHUSIM

1. Cmech aMMHaKa ¢ KHCJIOPOIOM € TUIOTHOCTBIO TI0 BOJAOPOoY 13 mpormmycTuiu Has
IUIATHHO-POAMEBBIM KaTanu3aTopoM. Onpenenure cocTaB MONYy4eHHON ra30BoM cMecH B% IO
o0BeMy nociie yJaleHusl TapoB BObI, €CJIM CUUTATh, YTO KATAIUTUYECKOE OKUCIIEHHE aMMHUaKa
nporekaeT ¢ Beixogom 100%.

2. ITocne mpomyckanus cMecu 5 1 a3oTa ¢ 7 J1 BOAOPOJA HaJA MKEJIE3HBIM
KaTaJn3aTopoM 00bEM Ta30BOi cMecH yMeHbIIWICA Ha 2 1. Onpenenure MIOTHOCTh KOHEUHOM
ra3oBOi cMecH 10 Bo1opoAy. Bce 00beMbl M13MEpeHbI IPU OJIMHAKOBBIX YCIOBHUSX.

3. Cmech stumamuna (C2HSNH2) ¢ u30biTkOM Kucnmoponaa momoxriu. [locne
MPUBEACHUS K HOPMaJbHBIM YCIOBHUSIM OOBEM Ta3oBOMl cMmecH yMeHbIIWJcS Ha 36 %.
Omnpenenute 00bEMHBIE JOJIM BEIIECTB B KOHEYHOI ra30BOi cMecH.

4. CMech KHCIIOpO/a C a30TOM MPOMYCTHJIM Yepe3 O30HATOp, MpU ITOM 00beM
ra3oBoil cmecu ymenbimwicsa Ha 10%, a ee moTHocTh ctana 1,508 r/n. Onpenenure cocTtas
HCXOJ/IHOM CMECH a30Ta ¢ KUCIOPOIOM B % 10 00BbeMYy.

5. [Tocne mponyckanusi cmecu stuiera (CH2=CH2) u Bogopoaa Haa HUKEIEBBIM
KaTaJIn3aTOpOM TUIOTHOCTH Ta3a Bo3pocia Ha 25%. IlomyueHHbIi Ta3 He oOeCIBEUHMBAET
O6pomMHyt0 Boy. Ompenennute 00beMHbIE TOJU BEIIECTB B KOHEUHOU T'a30BOM CMECH.

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

MOJIsIpHasi KOHIeHTpanusi pacteopa (C)

10



1. Omnpenennure MOJISPHYIO KOHIICHTPAIIHMIO CyNb(aTa HATPUS B pACTBOPE C MACCOBOM
nmoael cou 8% v maoTHOCTHIO 1,09 1/MiI.

2. Kakue Macchl BO/IbI 1 METHOTO Kyopoca HEOOXOAUMO B3SITh JUIsl HPUTOTOBJICHUS
2 JI pacTBOpa ¢ MOJSIPHOW KOHIIEHTpanuel cyabdara meau 0,9 Moab/1 v iioTHOCTHIO 1,1 T/Mt?
3. CKoIbKO MJT pacTBOpa cyibdaTra MEAH ¢ MacCOBOM Jtoieit conu 5% U TUIOTHOCTBIO

1,05 r/mi1 Hamo B3ATH JIs1 PACTBOPEHUS 75 T MEIHOTO KYIOpPOCa, YTOOBI MOJIYyYUTh PaCTBOP C
MaccoBol goneit cynbdara meau 0,27

4, Kaxue maccel kpuctaminueckoit coabl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HaTpus HAAO B3ATh s npurotoieHuss 500 mi pacTBopa ¢ MaccoBOM aoiel
kapOonata Hatpus 12% u miotHoctsio 1,125 r/mn?

o. Kakue 00beMBbl pacTBOPOB CEPHOM KUCIOTHI C MACCOBBIMU JOISIMH KUCITOTHI 20 1
50% wu mmotHOCTsIMU 1,14 1 1,39 r/MI1 COOTBETCTBEHHO HAJ0 CMEIMIATh, YTOOBI MONYYUTH 1 J1
pacTBopa CepHON KUCIOTHI ¢ TWIOTHOCTHIO 1,219 r/mi, 10 r K0oTOpOro MoXkeT nornotuth 1,344 1
aMMHaKa.

TEMA 9. PactBopuMoOCTb (S) 4 K03 PUIIHEeHT pacTBOPUMOCTH (S)

1. Hacpimennslii  pacTBop — ruapokapOoHaTta  HaTpusi  HMEET  MOJISIPHYIO
KoHIeHTpauuio comu 1,12 mome/n m mnotHocts 1,07 r/mi. Ompenenurte Kod(pQGHUIHEHT
pacTBOPUMOCTH THApPOKapOOHATa HATPUS B OTHX YCIOBUSX M €ro MacCOBYIO JONI0 B
HaCBILLIEHHOM pPacTBOPE.

2. Onpenenure, CKOJIBKO MEAHOTO KyIIOpoca Bbiajo npu oxaaxaeHuu 10 00C 34 miu
pacTBopa ¢ MaccoBoi noieit cynbgara meau 30% u uioTHOCTHIO 1,3 T/MII, €CIT U3BECTHO, UTO
koa¢duLeHT pactBopuMocT MeaHoro kymnopoca npu 0oC pasen 150 r/n. KakoBa maccoBas
J0JIA cysibdaTa MEIN B OCTABIIEMCS pacTBope?

3. Omnpenenure mMaccy M COCTaB OCaJKa, BBINABIIEro mocie cMmemwuBaHus 120r
pacTtBopa xJjiopuaa 6apusi ¢ MmaccoBoi noiaeit comu 26% u 150 r pacTBopa HUTpaTa HaTpHs C
MaccoBoil goseit comu 50 %, ecnum M3BECTHO, YTO B JAHHBIX YCIOBHUSX KO3()(OUIMEHTHI
pacTBOPpUMOCTH XJIOpuAa HaTpus U Hurtpara Oapus paBHbl 330 u 90,45 r/a(H20)
COOTBETCTBEHHO.

4, Kakoit o06bem pactBopa ¢ MaccoBoil moinel cyibgara skemeza (II) 10% wu
IUIOTHOCTBIO 1,1 r/MiT Hazto B3TH 11 pacTBopeHus 55,6 r xene3noro kynopoca (FeSO4.7H20)
, 9TOOBI Toy4uTh HachieHHbIM Tipu 20°C pactBop cynbdata xkenesa (II). Koaddurument
PacTBOPUMOCTH JKEJIE3HOT0 KyIopoca Mpu 3TOH Temreparype paBeH 266 /1.

S, PactBoprmMocTs MoHOTUApaTa kapbonara Hatpus npu 50 °C cocrtasisietr 47 1 Ha
100 r BofBI, @ KPUCTAJUIMYECKOM coabl (IekaruapaTa kapoonata Hatpus) npu 0 °C 6,7 r va 100
r Bojabl. PaccumTaiiTe Maccy KpUCTALTMYECKON COJMBI, KOTOpas BBIASIUTCS U3 1 J1 pacTBOpa
KapbOHATa HATPHS C IITOTHOCTBIO 1,2 T/Mn, HackimenHoro mpu 50 °C, mocne ero oXmaxaeHus 10
0°C.

TEMA 10. DJekTpouTH4ecKas IUCCOUMANHUSA, CTeNeHb qucconnanum (&)

1. B kakom COOTHOILIEHHH IO Macce HEOOXOAUMO CMENIaTh PacTBOP Cylb(aTa HATpuUs
C MaccoBOil foseit coiu 2% U pacTBOp XJIOpHJA Kallusi ¢ MaccoBoi noneit conu 3%, 4yToObI B
o0Opa3oBaBIIeMCsS pPacTBOPE KOHIEHTpalus HOHOB HATpusl ObUla B ueThlpe pas3a Oosblle
KOHIIEHTpPALlUX NOHOB Kaaus?

2. B pesynbrare civBaHHsS paBHBIX OOBEMOB HACBIIIEHHBIX PACTBOPOB XJIOpHUIA
Oapus (moTHOCTH 1,25 1/MIT) M HUTpaTa HaTpuUs (TUWIOTHOCTH 1.3 1/MIT) BBITAN OCATOK M OCTAJICS
pactBop ¢ TMIOTHOCTRIO 1.2 T1/Mn. Omnpenenute MOJSIPHBIE KOHIICHTPAIIMM HOHOB,
IIPUCYTCTBYIOIIUX B OCTaBLIEMCSI PacTBOpPE, €CJIM M3BECTHO, YTO PAaCTBOPUMOCTH XJIOpHJA
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJIOpHIa HATPUS B JAHHBIX YCIOBUSAX COCTABISIOT 25,
82, 9,05 1 33 rua 100 r BoBI COOTBETCTBEHHO.

3. MaccoBast nonst kapOoHaTta HaTpusi B HacklieHHOM nipu 20 oC pacTBope paBHa
0,18. Ompenenure K03((PUIMEHT PACTBOPUMOCTH KPUCTAUTMYECKOH COMIBI B BOJAE HPU ITOM
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TEMIIepaType U MOJSIPHYIO KOHLEHTPAIMI0 MOHOB HATPUsl B HACBIILIEHHOM PACTBOPE, €CIIU €ro
IJIOTHOCTH paBHa 1,15 r/mit.

4, Ornpenenure CyMMapHYI0 KOHLIEHTPAILMIO U YKCIO YacTHll (MOJIEKYJ U MOHOB),
o0pa3yromuxcs pu pacTBOpeHUH 1,2 T yKCyCHOU KUCIOTHI B S00 M1 BOJIBI, €CITH U3BECTHO, YTO
CTENEHb AMCCOLMALMM YKCYCHOW KUCIIOTHI B JAHHBIX YCIOBUSX cocTaBisieT 2 %. 3MeHeHuem
o0beMa rpeHeopeyb.

S. Paccuuraiite pactBopumocTs okcuzaa cepsl (IV) B Boge (B nurpax rasza Ha JIUTP
BOJIbl), €CIIM W3BECTHO, YTO B CEPHUCTYIO KHUCIOTYy nepexoaut 38,8% pacTBOpeHHOro rasa,
CTENEHb JUCCOIMAIIMU KUCIOTHI MO MEePBOM CTyneHu paBHa 8,6 % (Auccouuanueit mo BTOpoi
CTYIIEHU IIpeHeOpeyb), a KOHIEHTPALlKs HOHOB BOAOPO/Ia B HACBIILICHHOM PAacTBOPE COCTABIISET
0,061 momnw/m. IlnoTHOCTH pacTBopa 1,1 T/™MI1.

TEMA 11. TenuioBblie 3¢deKTbl XUMHYECKHUX PeaKkIuii

1. Omnpenenure, CKOIBKO BBIICIUTCS TEIIOTH TP 00pa3oBaHuu 3,4 T aMMUaKa, eCIIH
ero Teriota oopasoBaHus paBHa 46,2 kJ[>k/MOJIb.

2. Teroter o6pazoBanus FeO, Fe304 u Fe203 pasuwer 266,5; 1117 u 8222
k/[x/Monb cooTBeTcTBeHHO. Omnpenenure, CKOJIbKO TEIUIOTHI BBIAECIUTCS MPU cropaHuu 2,8 T
JKeJle3a B YUCTOM KHCIOPOJIE.

3. 12 T MOHOCaxapuaa COXIJIM B M30BITKE KHCIOPOa, IIPH 3TOM BBIAETIIOCH 184
k/x TeroTsl. [locne mpuBeneHuss MpPOIYyKTOB CropaHus K H.y. BBIIEIWIOCH 7,2 T BOJBI U
ocraiock 16,8 1 ra3oBoii cmecu (H.y.) ¢ IUIOTHOCTHIO 10 Bogopoxay 19,2. Onpenenure hopmyiy
MOHOCaxapua, eCJI U3BECTHO, UTO €ro TeruioTa cropanus pasaa 2300 kJ[x/MoJTb.

4. B pesynpTaTe CKUTraHHS HEKOTOPOTO KOJMYECTBA OPraHUYECKOTO BEIECTBa,
coJieprkarniero a3or, B 17,92 i kucnoponaa Beyaenuiock 180 k/x TeruoTsl, oopasosaioch 10,8 T
BozbI U 14,56 11 ra3oBoii cmecH ¢ MIOTHOCTHIO 1,635 1/11, 06beM KOTOPOH MOCIie MPOMyCKaHUs
gepes 30BITOK pacTBOpa MISIOYH YMEHBINWIICS Ha 6,72 1. Onpenenure CTpyKTypHYIO Gopmyny
COXCKEHHOTO BEIleCTBa, €CM ero Teruiota cropanus paBHa 1200 x/x/monb. Bece 00beMbl u
IJIOTHOCTh MU3MEPEHBI TPU HOPMAJTIBHBIX YCIOBHUSX.

5. 29 T HaCBIILIEHHOTO0 OJHOATOMHOTO CIHMpPTa Harpeiud B MPUCYTCTBUU CEPHOMN
KHUCJIOTHI ¥ TIOJIYYHJIM CMECH IMATH U30MEPHBIX aJIKEHOB M MpocToro 3¢gupa maccoit 24,95 r .
Omnpenenurte BBIXOJ IPOCTOrO 3(pupa B pacuere Ha B3ATHINA CIIUPT U MPEUIOKHUTE CTPYKTYPHBIE
(hopMyJIbI HICXOIHOTO CIUPTA U MOJYYEHHBIX aJIKEHOB, €CJIM U3BECTHO, YTO NpU Cokuranuu 10 r
ciupta Boiensiercs 301,7 k/x TemnoTsl, a TeroTa cropanus ero pasHa 3500 k/[/Mob.

TEMA 12. B3aumoaeiicTBHe raza ¢ pacCTBOpPeHHbIM BellleCTBOM

1. 67,2 obbema GpOMOBOIOPO/Ia PACTBOPUIIM B TpeX 0O0beMax pacTBopa kapOoHara
HaTpHs C MAcCOBOM foeit conu 6,145 % u motHocThIO 1,15 T/Mi1. OnipenenuTe MaccoBbI€ 10U
BEIIECTB B OJIYYEHHOM pacTBope. PacTBopuMocThio okcua yriepoaa (IV) B Boge npeHeOpeys.

2. Cxoyibk0 00b€MOB XJIOPOBOAOPO/Ia HA/I0 PACTBOPUTH B OJTHOM 0O0BEME pacTBOpa
docdara HaTpus ¢ MOJISIpHOI KOHIEHTparuei conu 0,1 MOnb/1, 4TOOBI MOTYYUTH PACTBOP, B
KOTOPOM MAacCCOBBIE JOJHM KUCIBIX COJIEH PaBHBI MEXKY COOOM.

3. A30T0-BOJOPOAHYIO CMECH MPOMYCTUIIN HAJT )KEJIE3HBIM KaTaJIU3aTOPOM, MPU 3TOM
€€ TUIOTHOCTh yBennuuiachk Ha 44,8 %. OnpeneanTe MacCOBBIE TOJIA BEIIECTB B pacTBOPE,

IIOJIyYEHHOM IIpH nponyckanuu 10 1 KoHeuHOM ra30Boi cmecH uepes 87,5 mil pacTBopa

(hochopHOIT KUCIOTHI C MAaCCOBOM J0JIei KHCIOTHI 8§ % 1 TiIoTHOCTRIO 1,05 T/Mit.

4. B 100 mn pactBopa ¢ochopHON KHCIOTHI C KOHLEHTpanued 2 Mojib/l1 U
MJIOTHOCTHIO 1,1 I/MJT pacTBOpHIIM HEKOTOpOE KommdecTBO okcuaa (pocdopa (V), B pesynbrare
YEero MaccoBasi J0Jsl KUCIOTHl B PacTBOpPE yJABOWJIACh. B MoJydeHHBIH pacTBOp MPOMYCTHIIN
13,44 n metunamuHa (H.y.). Onpenenure MaccoBbI€ 0JIH BEIIECTB B KOHEUHOM PacTBOpE.

5. 30 r rtexnuyeckoro cyinbpuna xenesa (II) oOpabGoramu H3OBITKOM COISIHON
KUCJIOTHL. BeienuBimiics ra3 pacTBopuiid B 126,6 M pacTBOpa ruipOKCUAA Kajus ¢ MaCCOBOM

nouneit menoun 15% u mrotHocthio 1,18 r/mn. MaccoBast 40JIst KUCIOH COJIM B KOHSYHOM
pactBope coctaBuiia 9%. OnpenenuTe Maccy npuMeceil B ICX0IHOM o0paslie cynbdua xenesa.
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TEMA 13. CkopocTb XUMHYECKHX peakuuii (v)

1. 1 71 BOAgHOro pacTBOpa areTaipleruja C MaccOBOM [0Jiell pacTBOPEHHOTO
BemiecTBa 8,8% U MIOTHOCTBHIO 1T/MiI cMemmmanu ¢ 1 1 aMMHagyHOTO pacTBOpa OKCHAa cepedpa.
Uepes 20 munyT U3 pacTBopa Bbinano 21,6 r ocanka. Onpenenure MOJISIPHbIE KOHIICHTpaIUU
OpPraHMYECKUX BELIECTB B 3TOM PAacTBOPE M CPEIHIOID CKOPOCTb PEaKLMU, U3MEPEHHYIO I10
alleTanbpJeruay B 9 TOM HHTEpBaJie BPEMEHHU.

2. CkopocTh  peakuMy OMBUIEHUS  METWialerara IpsSMONPONOPLHOHAIbHA
MPOM3BEACHNUI0O  MOJISIPHBIX ~ KOHLIEHTpalMid  pearupyromux  BemecTB.  Ompenenurte
KOHLEHTPALIMIO THIPOKCH/Ia HATPUSl B PEaKLIMOHHOM CMECH, €CIIM U3BECTHO, YTO MAacCOBAast 10JIs
MeTujanerata B Hei cocraBisieT 3,7 %, CKOPOCTh peakUuu B JaHHBII MOMEHT BPEMEHU paBHA
2.10°® mostb/11.MuH, 2 KOI)PULMEHT IPONOPIHMOHATBHOCTH B YPABHEHHH JUIS CKOPOCTH PEAKIIIH
U IaHHOW Temmepatype paseH 5.107 i/mMonb.MuH. IIIOTHOCTH PacTBOpPa MPHUHATH PABHOIM 1
r/MiL.

3. B pesynbTare peakuuu OpoxeHus riitoko3sl npu 25°C 3a 2 yaca BeLienuioch 17,92
1 okcuga yriepona (IV) (a.y.). Onpenenute Maccy cnmpTa, 00pa3yromerocs mpu OpoXCHUH
TJIIOKO3BI B TAaKOM ke o0beme 3a 1 yac npu 35°C, ecnu U3BECTHO, YTO CKOPOCTh 3TOM peakinu
HE 3aBUCUT OT KOHIIEHTPAIMH TJIIOKO3BI, a TEMIIEPaTypHBIH KOd(P(HUIMEHT CKOPOCTH PAaBEH
BOCHMH.

4. CKoOpocTh peakuuu STepuUKAUA TPSIMO MPONOPHHUOHATIBHA TPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTPAIMi KUCIOTHI U CHHUPTA, MpU4YeM KOA(PGOUIIUEHT MPONOPLHUOHATIBHOCTH
mipu 40°C pasen 0,004 n/monb.MuH. OnipeieiuTe BETUIHHY CKOPOCTH PEAKITUHU dTepruUKAITUN
npu 70°C B pacTBOpe B TOIYOJIe, B KOTOPOM MAacCCOBBIE JIOJIU YKCYCHOM KHCJIOTBHI U METaHOJIa
coctaBisitor 13,33% u 7,11% cooTBEeTCTBEeHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 r/mi.
TemnepaTypHbiii KO3(hGUIIMEHT CKOPOCTU PEAKIIMN PABEH TPEM.

o. B crakan nuameTpoM 5 CM NOMECTWIM PACTBOP CEPHOM KHUCIIOTBI C MAacCOBOM
nosen kucnotsl 4,75% (motHocTh 1,032 1/MiT) ¥ CBEpXY HATMIIM TOJICTBIN CIIOHM XKHUJIKOT0 XKHUpa,
COJIEpIKaIllero OCTaTKU TOJIBKO OJIEMHOBOM KUCIOTHL. Yepe3 24 yaca B BOAHOM CJIO€ MOSIBUIIOCH
0,46 r rouuepuna. Ompenenure Maccy OJIGMHOBOM KHMCIOTHI, OOpasylomencs npu
BBIIEPKMBAHUM CJIOSl TAKOT'O YK€ *KHUpa MPHU TOH ke TeMIieparype B cocyze auamerpom 20 cM B
KOHTAKT€e C paCTBOPOM CEpHOM KHCIOThI ¢ MaccoBOi foiel kucnotel 20,9% (mnotHocts 1,172
r/mi) B Tedenne 40 yacoB, yUUTBIBAs, YTO CKOPOCTh JAHHOM Ie€TEpOTr€HHOW peakiuu MpsSMO
IPONOPIMOHANIbHA KOHILEHTPAllMd MOHOB BOJIOpOJa B BOJHOM cioe. M3MeHeHus MM oObema
BOJHOT'O CJIOSl IPEHEOpEYb.

TEMA 14. XuMu4yeckoe paBHOBecHe

1. Cwmecp a3oTa ¢ BOJOPOJIOM C IUIOTHOCTBIO TO BOJOpOAYy 7,5 HarpeBaiul B
IIPUCYTCTBUH KEJIE3HOTO KaTalu3aTropa IO YCTAaHOBJIEHHMS XMMHUYECKOTO PABHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQAWJIM WU MPHUBEIN K HOPMAJIbHBIM YCIOBUSM, IPU ITOM €€
IUIOTHOCTh OKa3ajach Ha 20% Ooblle MIOTHOCTH MCXOAHON cMmecu. Onpenenure 00beMHbIE
JIOJIM BEUIECTB B UCXOAHON M PaBHOBECHOM I'a30BbIX CMECAX.

2. B rasoBoii cMecu, cocrosimieii u3 okcuaa cepsl (IV) u kucinopoja ¢ OTHOCUTENBHOM
IUIOTHOCTBIO TIO BO31yXY, paBHOM 11,7655, uwacth oxcuma cepsl (IV) mpopearupoBana u
o0pa3oBaack paBHOBECHAs ra30Basi CMECh C OTHOCUTENBHOM TNIOTHOCTBIO Ha 25% Godbilie, yem
IJIOTHOCTh HMCXOJHOM CMECH, M3MEPEHHOM MNpU TeX XKe YyCIoBMAX. Paccumraiite cocrtas
PaBHOBECHOM CMeCH B 0ObEMHBIX MPOIEHTAX.

3. B cocyn eMKOCTBIO 5 JI, 3allOJIHEHHBIA a30TOM (H.y.), MIOMECTHIIM HEKOTOPOe
koimdecTBO okcuaa cepbl (VI) m karamuzarop (V205). Cocya HarpeBainu MpU HEKOTOPOW
TEMIIEpaType A0 YCTAaHOBJIEHUS XHMMHYeCcKOoro paBHoBecus. OOpa3zoBaBUIYIOCS CMECh IOCIHE
IpUBEJeHUS K H.y. oOpaboTanmu H30BITKOM pacTBOpa THIpoKcuaa Harpus. I[Ipm sTom
obOpazoBaniock 98,5 T cmecu coneit u ocramock 10,6 1 ra3zoBoit cmecu. Paccumraiite maccy
nucxogHoro okcuza cepsl (V1) 1 KOHIIEHTpaIMK BELLECTB B COCY/I€ B MOMEHT PaBHOBECHSI.
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4.  Ta30Byr0 cMech, IOITYYEHHYIO B pPe3y/bTaTe TEPMUUYECKOTO Pa3I0KEHUSI HUTpaTa
MeJM, HarpeBajl MpU HEKOTOPOW TeMmIlepaType A0 yCTaHOBIEHHUs paBHoOBecusa. Ompenenure
MacCOBBI€ JI0JIU BEILIECTB B PABHOBECHON CMECH, €CIIM U3BECTHO, YTO INIOTHOCTH €€ 110 BOJOPOLY
paBHa 16,615 u uro peakius odpazoanus okcuaa azora (IV) uz okcuaa azora (II) u kuciaopona
obparuma.

5. K pacTtBOpy yKCYCHOI KHCIIOTBI B METAHOJIE C MACCOBOM J10J1€¥ KUCIOTHI 29,41%
u TotHOCThIO 0,816 r/Mi1 106aBUIM KAIIIO0 CEPHOM KUCIIOTHI U HArpeBajiil JI0 YCTaHOBIICHHS
paBHOBecHsl. 3aTeM PaBHOBECHYIO CMECh OBICTPO OXJIAJWIA U 00padoTamu U30BITKOM HATPHS.
OOBeM BBIICTHBILETIOCS MPU 3TOM rasza okasajics B 212,8 paza Oosblne 0o0bemMa HMCXOAHOTO
pactBopa. OnpenenuTe MaccoBbIe JI0JIM BEUIECTB B paBHOBecHOM cmecu. (Peakuueit Hatpus c
CepHOM KUCIIOTON MpeHeOpeyb).

TEMA 15. DuieKTpoXuMHU4YeCKHHl Psi/i AKTUBHOCTH METAJLJIOB

1. 106. 40 r mopoika Marausi MOMECTUIIN B PacTBOP CcyibdaTa MHHKA Maccoi 596 T.
Uepez HEKOTOpOE BpeMsl METATMYECKHI MOPOIIOK OTAEIHJIM OT PAcTBOPA, BBICYIIWIH WU
B3BecWsiM. Macca mopolika okazanach paBHOM 56 1. OmnpenenuTe MacCoBYIO AOJIO Cyibdara
Marausi B pacTBOpE, OCTaBIIEMCS I10CJIE€ OT/IEJICHHS METANIMYECKOTO MOPOIIKA.

2. 107.B pactBop, conpepskantuii HuTpar xene3a(ll) u auutpart xenesa (I11) ¢ paBHbIME
MOJIAPHBIMU KOHIIGHTPAIMSIMU ONYCTWJIM IMHKOBYIO IIJIaCTMHKY Maccoi 6,5 1. Ilocne
OKOHYAHHSI XUMHUYECKHUX PEaKI[Mi Macca IJIaCTUHKM cTaia paBHa 5,995 r. [lnacTuHKy BBIHYIU
U3 pacTBOpa, U paCTBOPUJIIM MPU HArpeBaHUH B 286,5 MII pacTBOpa CEPHOM KUCIOTHI C MAaCCOBOM
nonei kucnotsl 95% u motHocThiO 1,8 T/Mi1. Ompenenute 00beM BBIICTHBILETOCS MIPH ATOM
rasza (H.y.) ¥ MaccoBbI€ JJOJIM BEIIECTB B MMOJIyY€HHOM PacTBOpE.

3.  lIMHKOBYIO IJIACTHHKY MAaccoil 6,5 T OIyCTWJIHM B PacTBOp, COACPIKALINI HUTPAT
xenesa (I1) u aurpar xenesa (I11), oobemom 100 M1 1 utotHOCTRIO 1,1 T/MI1. [Tocae okoHUaHuS
XUMHUYECKHUX PEaKIHUil Macca IJIACTUHKM yMeHblimiach 10 5,905 r. IlnmacTuHKY BBIHYIU U3
pacTBOpa, M pacCTBOPHJIM IIPU HAIPEBaHUU B U30BITKE KOHIIECHTPUPOBAHHOM CEPHOM KUCIIOTEHI, B
pe3yibTaTe 4ero BbIAETWIOCH 2,464 1 raza (H.y.). Onpenenutre MOJSpHBbIE KOHIEHTPALMUA U
MacCOBBIE JI0JIM BELIECTB B UCXOJHOM PACTBOPE HUTPATOB HKEJE3a.

4. B 40 wmupactBopa ¢ IioTHOCTHIO 1,25 r/mi, coneprkamero 10% (mo macce) HuTparta
HaTpusi, HUTpAT cepedpa U HUTPAT MeIU MOrPy3WIN IMHKOBYIO IUIACTUHKY Maccoil 9,75 T.

5. Ilocne oxoHYaHMs BCeX peaklMil MaccoBas J0Js HUTpaTa HaTpusi B pacTBOpE
yBenuuniack 10 10,81%. ITnacTuHKY BBIHYJIM M3 pacTBOpa, U 00paboTaay N30BITKOM COJISIHOM
KHUCJIOTBI, B pe3yibTaTe 4yero BeiAeauioch 2,128 1 raza (H.y.). Onpenenure MaccCoBBI€ 0JIH
HUTpaTa MEM U HUTpaTa cepedpa B UCXOHOM PacTBOpE.

TEMA 16. Daekrtponau3

1. ITocne snextponnza 250 r pactBopa Hutparta pryTtH (II) ¢ MmaccoBoii noneit conu
19,5% wmacca pactBopa ymenbmmiack Ha 10,85 1. Omnpenenure KOJUYECTBA BEIECTB,
BBIIEJIMBUINXCS HA 3JIEKTPOJAX U MAaCCOBBIE JI0JIM BELIECTB B OCTABILIEMCSI pACTBOPE.

2. 50 r BomHOTO pacTBOpa Cynb(ara MEIN MOIBEPTIIA IEKTPOIU3Y, TIPH STOM Ha
aHoJe BBIIEINIOCH 2,8 11 Ta3a (H.y.). OnpenenuTe MacCOBYIO JIOJIO Cynb(ara MeIu B UCXOIHOM
pacTBOpE, €CIIM U3BECTHO, UTO IOCIE JIEKTPOIM3a Macca pacTBopa coctaBpuia 42,4 r.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX JI0JISIX), TOJIyYEHHOTO B PE3yJIbTaTe
anektponusa 100 T pacTtBopa cynbdarta Meau, €CIM U3BECTHO, YTO BO BPEMsI DJIEKTPOJIU3a HA
aHo/JIe BBIIEIUIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBopa Mociie IeKTpoin3a coctapuia 92,4 r.

4. 117 r pactBOpa XJIopuJIa HaTpusi C MaccoBoil nonei conu 5% B TeueHuUe
HEKOTOpPOr0 BPEMEHHM MOJABEpranu 3eKkTpoau3sy. Ilpu 3tom Ha anekTpoaax Bbaenuinocs 8,96 n
ra3oB (H.y.). OnpenenuTe COCTaB pacTBOpa MOCIIE AIEKTPOJIN3a (B MACCOBBIX JOJIAX).

5. B pesynbrare npomyckaHus mocTossHHOro Toka yepe3 400 mi pactBopa cyibdara
kobanpta (II) ¢ MaccoBoit nmonelt conmu 10% u mmotHOcThiO 1,1625 r/mMnm Ha 3nekTpoaax
BbIAETWIIOCH 8,96 11 ra30B (H.y.), IPU CMELIMBAHUU KOTOPBIX MOIY4AETCs CMECH C INIOTHOCTBIO
1o Bojopoay 8,5. Onpenennute MacCoBbIE JOJIM BEUIECTB B PACTBOPE MOCIE BBIKJIIOYEHHUS TOKA.
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8. OueHoYHbBIE CPpeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, pPy0e:KHO#l aTTecTalliy U
NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHMS JMCIUILTHHBI.

IIkana oueHnBaHus Y4eOHOM aesATeJIbHOCTH cTyAeHTa [IpakTuyeckue 3aHsATHS
OOuuii quamna3oH 0auioB 3a AaHHbIH BUA AeaTebHocTd 0-20. OLeHnBaeTCst KauecTBO U
YPOBEHBb PEIICHMS 3a/a4 M0 Ka)XJI0H KOHKPETHOW TeMe JHCIUIUIMHBI (KOJMYECTBO OAJIOB 3a
KaX/IyI0 TeMy pacrucaHo B Tabiuile Bbie 11.5). Kputepuu: perienue 10KHO ObITh 0(OPMIICHO
C MOAPOOHBIM OIMHUCAHHEM XOJla PEIICHUS W pacyeTHbIX (OpMyJ B OOIIEM BHAC C yKa3aHHUEM
eIMHHMII U3MEPEeHHsI BceX BeanunH. [IpenoaBaTenb MOXKET 3a/1aTh BOMPOC, C IEJIbIO BBISICHEHUS
MOHMMAaHHUS CTYJICHTOM M3y4aeMOro MaTepuasa.

3 Gamta 3ajauun pemeHsl MPaBUiIbLHO, 0€3 OMTHOOK.

2 Gamna Xox peleHus MpaBUWIbHBIN, HO JOMYIIEHA
omuOKa B MAaTEMaTHYECKUX pacueTax.

1 Gayn Jomnymieno e 6onee 2-X ommOOK B XOe
pEIICHUSI.

0 G6ayutoB XoJ1 pelieHus 3a7a4i HeBEPHBIH

MaxkcumanbHasi cymma 0ajioB 3a BCce BUIBI yUeOHOU AESITENFHOCTH CTYJCHTA 32 OUH CEMECT]P
no aucuumuinae «Meroanka 00y4yeHusl KOJbHUKOB PellIeHUI0 PACYETHBIX 32/1a4 MO
xumum» cocraiser 100 6amnoB, u3 Hux- 70 6aI0B MOKHO HAOpaTh Ha 3aHATUAX (TEKYyIIHe
0ayuTbl) U 32 PEUTUHTOBBIN KOHTPOJIb 3HAHUM.

Tab6aunna 2. [lepecyer noy4eHHOH CTYA€HTOM CYMMbI 0aJ1710B B 3a4eT

50 6amtoB u Ooltee 3aYTEHO

menee 50 dayutoB HE3a4TEHO

Ecnu o pesynbratam o0ydeHUs 1 pEHTHHTOBOTO TECTUPOBAHUS B CEMECTPE CTYACHTOM
He HaOpano 50 6amioB, To cAaeTcs yCTHBIN 3aueT (MakcuManbHO-30 6amioB). Marepuasl
3aueTa BKJIIIOYAIOT BOMPOCHI, IPUBEJACHHBIE B IaHHOM paboyeil mporpamme.

Bonpocs! k 3a4€Ty 110 AUCIUILIMHE

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

2. Me:xnpeamMeTHbIE U KypCOBBIE CBSI3U XUMHUH C (PU3UKON U MaTEMaTHKOM.

3. Du3ndecKue eIMHULBI N3MEPEHUS MACCHI, IFIOTHOCTH, JABJICHUS U T.JI.

4. OcHOBHbIE MaTeMaTHYeCKUe MOHATUS (TIPOMOPIIHS, MPUBEACHNUE K €UHUIIE, TPOLIEHTHI,
rpaduKu, CUCTEMbl YPaBHEHU, OKPYTJIEHHE YUCEN U T.J1.) B PEIIEHUH XUMUYECKHX 3a/1a4.

S. O603HaueHust GU3NYECKUX U XUMUUYECKUX BEJIMYMH B 0(QOPMIICHUH PEICHUS 3a/1ad.

6. Posnb, MecTo 1 ICMX0JI0r0-TIE1arorn4eckie OCHOBBI IPUMEHEHUS U PELICHUS paCUeTHBIX
3a/1a4 B Kypce XMUMHUHU CPEIHEN IIKOJIBI.

7. OO6mme peKOMEeHIalUK K PEIIEHUI0 paCYETHBIX 3a/1a4.

8. Omnpenenenre NOHATHS «ydeOHast XUMHUECKasi pacueTHas 3aaua.

9. YcnoBue, aHanu3 ycIoBUs, KAUECTBEHHAs U KOJIMYECTBEHHAsI COCTABIIAIOIINE PACUETHON
3aJauu, aJITOPUTM pelieHus], 0pOpMIICHHE PELICHUs 3a1a4H.

10. PacueTsl Ha OCHOBE IEpBOHAYAIBHBIX XUMHUECKUX MOHATHH ((popmysia BelecTsa,

aTOMHas Macca, MOJIEKYJISIpHAsl Macca, YUCJIO aTOMOB, MOJIb, YUCJIO ABOraapo, MaccoBasi 10JIs
9JIEMEHTA B BEIIECTBE U JIP.).
11.  Pacuersl c npUMEHEHUEM 3aKOHA IOCTOSHCTBA COCTABA.
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12. OmpeneneHue Macchl, KOJIMYECTBA, 00bEMa YUAaCTHUKOB PEAKIIUU 10 YPABHEHUIO
peaxIuu, eciIu U3BECTHBI Macca, KOJUYECTBO HIIM 00BEM OJJHOTO U3 YUaCTHUKOB XMMHUECKON
peaxkuu.

13.  VYuer npumeceii, pacTBOpHUTENs, BBIX0/1a IPOAYKTA WIH U30BITKA OJJHOTO U3
pearupymrolumx BEeIECTB B pacyeTax 10 XMMUYECKOMY ypaBHEHHUIO. [Ipumenenue
CTEXMOMETPUUYECKHUX CXEM JIJISL SKCIPECCHOIO PELICHUS 3a]1a4.

14.  Pacuersl O IPUTOTOBIEHUIO PACTBOPOB, IO OIPEECIICHUIO OT/IEIbHBIX KOMIIOHEHTOB B
pacTBOpe, IO OIPENEICHUIO KOHIIEHTPALMM PaCTBOPOB U PACTBOPUMOCTH BEILIECTB.

15. Pacuernsie 3anaun k Teme «llepuoguueckuii 3aKk0H U CTPOCHUE aTOMay.

16.  Ompenenenue MOISAPHBIX Macc, OTHOCUTEJIBHOM INIOTHOCTH U COCTaBa Ia3000pa3HbIX
BEILECTB U UX CMECEH.

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

18.  Pacuersl Ha OCHOBE 3aKOHA JIEHCTBYIOIIUX Macc, paBuia Bant-I'odda.

19.  3apgaum Ha ompeneneHUe TEIUIOBBIX d()(HEKTOB XUMHUYECKIX PEaKIIUH.

20.  OcHOBHbIE MUHEpaJIbHbIE YA00pEHUs, CIOCOOBI BHIPAXKEHUS TUTATEIILHOW IIEHHOCTH
ynoOpeHuit B arpoxumMun. PacueTsl 1o BHECEHUIO y100peHUH B IIOYBY.

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

22.  HMpenTuduxanus BeLecTBa 110 €ro COCTaBy U CTPOEHUIO.

23. Pacuernble 3anaun B nemoBepcusix [ MA u EI'D 3a nocnennue roasl. Metoabl petieHus
pacuetHbix 3a1a4 ['MA u EI'D no xumumu.

24.  IlpuMeHeHHE KOMITBIOTEPHBIX TEXHOJIOTHIA JJISl PEIICHHUS] PACUETHBIX 33724 110 XUMHUH.
25.  OcCHOBHbIE IPUHIMIIBI OPraHU3ALUHU OJIMMIINA/] HIKOJIBHUKOB PA3JIMYHOTO YPOBHS.
IIpuMepsl perieHys ¥ OLICHUBAHUS PACUETHBIX OJUMIIMAIHBIX 3a/1a4.

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

27. Pelenre TUTIOBOM 3a7ja4¥l B COOTBETCTBHH CO IIKOJIBHOM MPOTpaMMOi TPO(HIILHOTO
YPOBHH.

ITPUMEPHBIE TECTOBBIE 3AIAHUA

ITpu snextponuse Boauoro pactBopa KCI Ha karose BbimenseTcs:
KaJIui,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

[Tpu snextponuse BogHoro pacteopa KCl Ha aHOe BBIIEISICTCS:
KaJIni,

XJI0p,

BOJIOPO/I,

KHUCJIOPOZ.

B peakun: KMnO4 + HCl(koH1.) — Maprasel] IpUHUMAET 3JIEKTPOHOB!
3,

4,
5,
6

OKBUBAJICHT MarHus B peakiuK C CEPHOUM KUCIIOTON paBeH:
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1/2Mg

12,

24 r/MoIIb,
Mg,

ITpu HOpMaNTBEHBIX YCIOBHAX 1 T BOJIOPO/a 3aHUMAET 00bEM:
11,

22,4 7,

11,2 1,

5,6 1,

B 50 r 10 %-Horo pacTBopa coaepKUTCS paCTBOPEHHOI'O BEIIECTBA!
10T,

5T,

I,

1,5T.

MoutsipHasi KOHIICHTpAIHS BEIIECTBA B PACTBOPE paBHA MOJISIPHON KOHIIGHTPAIIMK SKBUBAJICHTA
BEIIleCTBA IS

CEPHOM KHUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCH/IA KaJIBIIHS,

dbocopHOIi KHCIIOTHI,

[Tpr HOPMATTBLHBIX YCIOBHSIX 8 T KUCIOPOJIa 3aHUMAIOT 00BEM:
1,

22,4 7,

11,2 1,

5,6 1,

B 30 r 15 %-Horo pacTBopa COAEPKUTCSI paCTBOPEHHOTO BEIIECTRA!
10T,

45,

3T,

1,5t

MomnsipHas Macca 3KBUBJICHTA MATrHUs B PEAKIIMU C CEPHON KUCIIOTOW paBHA:
12 r/mMOmb,

12,

24 r/MoIb,

Mg,

[Tpu HOpMaNBHBIX yciaoBUsIX 14 T a30Ta 3aHUMAIOT O0BEM:
1,

22,4 1,

11,2 1,

5,6 1,

B 10 M Bogs! pactBoprin 10 r conu. [lomyuunm pacTBOp ¢ MacCoOBOM JTONIEH:
30 %,
40 %,
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50 %,
60 %.

OKBUBAJICHT IMIPOKCHUIA MEH B PEAKIIUU C H30BITKOM COJITHOM KHCIIOTHI PaBEH:
98T,

49T,

Cu(OH),

1/2 Cu(OH)a.

[Tpu HOpManBHBIX yCioBHAX 38 T hTOpa 3aHUMAIOT 00BEM:
1,

22,4 11,

11,2 1,

5,6 1,

B 200 r 40 %-HOTr0 pacTBOpa COAEPKUTCSA PACTBOPEHHOIO BEIIECTBA:
10T,

120 T,

80T,

40r.

MoutsipHasi KOHIICHTpAIHS BEIIECTBA B paCTBOPE PaBHA MOJIIPHON KOHIIEHTPAIIUU YKBUBAJICHTA
BEIIlECTBA IS

CEPHHUCTOM KUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCUAA Oapus,

dbochopuCcTOl KUCIOTHI,

B 2 15 M pactBopa coepKHUTCSI paCTBOPEHHOT'O BELIECTBA!
10 momb,

5 MOIIb,

2 MOJIb,

4 MOJb.

Ecnu monsiprast macca ra3a pasua 30 1/MoJib, TO PU HOPMAIBHBIX YCIOBUAX 15 T raza
3aHUMAIOT 00bEM:

12 7,

11,2 m,

28 11,

22,4 m.

B 15 M Boae! pactBopuiu 5 r conu. [lonyunnu pacTBop ¢ MacCOBOM J0JIEH:
25 %,
20 %,
30 %,
15 %.

9. VYueb6Ho-MeToaHYecKOe M MHPOPMALMOHHOE O0ecTeueHre JUCHUTLIMHBI (MOTYJIs)
a) OCHOBHas TuTepaTypa:
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Cupuk, C.M. OCHOBBI METOJTUKH O0YUYEHUSI XUMUU: SJICKTPOHHOE yueObHoe rnocooue /
C.M.Cupuk, JI.I'.TuanoBa; MunuctepcTBo oOpazoBaHusi 1 Hayku Poccuiickoit
Oeneparun, OenepaabHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhIcIero oopazoBanus «KemepoBckuii rocyapcTBeHHbIN yHUBepcuTeT», Kadenpa
Heoprannuyeckon xumuu. — KemepoBo: KemepoBckuii rocyjapCTBEHHBIN YHUBEPCUTET,
2015. — 167 ¢. un. — PexxuMm goctyna: mo moJmcKe. —
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13.06.2019). — bubmuorp. B kH. — ISBN 978-5-8353-1822-3. — TeKCT: 31€KTPOHHBIIA.
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HarpaBJIeHUs MOATOTOBKU «Xumusy : [12+] / T.H.BanyeBa, A.M.KpacaoBa. — MockBa,;
Bepmun: upexkr-Menua, 2019. — 57 c.: Tabn. — Pexxum goctyma: mo moamucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(nara obpaieHus:
13.06.2019). — bubnuorp. B ku. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. —
TekcT: 31eKTPOHHBIN.

['munka, H. JI.3agaun u ynpakHeHHS 110 00IIeH XUMUN: y4eOHO-TIPAKTHIECKOe TT0coOme
/ H. JI. I'nunka ; mox penakuueit B. A. Ilonkoa, A. B. babkoBa. — 14-e uzm. —
Mocksa: U3narensctBo FOpaiit, 2019. — 236 ¢. — (bakaiaBp. AkageMHU4EeCKUN Kypc).
— ISBN 978-5-9916-8914-4. — Texct: anexktponnsiii / ObC KOpaiit [calfT]. —
URL:https://biblio-online.ru/bcode/431810(nata oopamenus: 12.06.2019).

KpaTkuit kypc XuMu# ¢ IpuMepaMu petieH s 3a1a4 ¥ 3aAaHUSIMHU ISl CAMOCTOSTEIbHON
paboTter: yaeoHoe mocobue / B.M.Enpumos, C.C.babkuna, E.M.Msicoenos,

AN SApommnHckuii. — Mocksa: upexkt-Menua, 2014. — 348 ¢. — Pexxum noctyna: no
noanucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222(nata
obpammenus: 12.06.2019). — ISBN 978-5-4458-5742-6. — DOI 10.23681/237222. — Tekcr:

AIEKTPOHHBIN.

0) TOMOJIHUTENbHAS TUTEPATYpa:

1.

Cysopos, A. B. O6miast u Heopranuueckasi xumusi. Bonpocs! 1 3ajjauu: yueOGHoe mocodue
JU1sl cpeniHero npodeccuoHanbHoro oopaszoBanus / 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:
anekTponubii // DBC Opaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nata
obpamenus: 12.06.2019).

Amnapnes, A. N1.O6mas xumus. COOpHUK 3a/laHUl ¢ IpUMEpaMu pelIeH i : yueOHoe
nocoOue it cpeaHero npodeccuoHanbHOro oopazoBanus / A. . Anapues, JI. 1.
Adonuna. — 2-e uzna., uctp. u gon. — Mocksa: M3garensctBo FOpaiit, 2019. — 127 c.
— (ITpodeccnonansruoe oopazosanue). — ISBN 978-5-534-09932-4. — Tekcr:
anektponHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nara
obpamenus: 12.06.2019).

Oneitnuxos, H. H. Xumusi. Anroput™msl perieHus 3a1a4 U TeCThl: yueOHOe mocooue Jiist
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).

['muaka, H. JI. O6mas xumus. 3aaun ¥ ynpaxHeHUs! yaeOHO-IIPaKTHYEeCKoe mocodue
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. — (ITpoeccunonansuoe odpazosanue). — ISBN 978-5-534-09475-6. — Tekcr:
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https://biblio-online.ru/bcode/437705

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 np.] ; 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(nara obpamienus: 23.12.2018).

B) MporpaMmMHoe oOecriedeHne u HTepHeT-pecypehl
OO6ecrieueH JOCTYN K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (oubmmoteka COI'Y):

1. DnexTponHas 6ubanoreka auccepraiuu u apropedeparos PI'b (OB PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubnmoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snektponHast 6ubnmoreka eLibrary.ruy (http://elibrary.ru.)

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

5. OBC «KoucyabTanT cryaenta». http://www.studentlibrary.ru

6. ObBC «Opaiit» - oOpa3oBarenbHas cpeia, BKIIOYANONIAs BUPTYaIbHBIA YHMTATbHBIA 3all
y4eOHHUKOB M YUEOHBIX TIOCOOH OT aBTOPOB U3 BEAYIIUX By30B Poccuu o BCeM HampaBICHUSAM
U crienuansHoctaM (Www.biblio-online.ru)

7. Uadopmarimonno-mpaBoBoii moptai «I"apant» (http://www.garant.ru/ ).

8. CripaBouHast mpaBoBasi cucteMma Koncynbrant Ilmroc (http://www.consultant.ru/ ).

CocTaB JINIEH3NOHHOTO ¥ CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
obecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOU3BOICTBA

Ne n/m HaumenoBanue Ne norosopa (JuueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 T
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. | mporpammMHoe oOecrieuenue | 14.03.2019 r, npoxsena go 2021 r.
KasperksyTotalSecurity
ITporpamma anst O9BM «bank | Pazpabotka cory CBuzerenseTBo 0
4. | BOTIPOCOB JUTS KOHTPOJIS TOCY/IapCTBEHHOW PETUCTPAIMHA IMPOTPAMMEBI IS
" | 3HaHUNY OBM Ne2015611829 ot 06.02.2015 . (6eccpouHo)
CiscoWebex- Cucrema | OOO AiictexnoroBop Ne J[83-2020 ot 10.08.2020-
5. | mpoBeneHus BeOHHAPOB. 10.08.2021 .
CucreMa IIOMCKa TEKCTOBBIX | Ne795 or 26.12.2020 (meWicTBUTEIIGH 0
6. | 3aMMCTBOBaHMI 30.12.2021r) ¢ 3AO «Antu-Ilnaruary
«Antunnaruar.BY3»
[Tporpammuoe obecnieuenue | CBOOOAHOE MporpaMmHoe obecreuenne(beccpouHo)
TUTST pPEIaKTHPOBAHUS
7. | xummaeckux dopmyn  Isis
Draw
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Cucrema TECTUPOBAHUS

8. | Sunrav WEB Class

Ne468
P.T.(6eccpouno)

or 03.12.2013  HUII = CynraryauH

JIeKTPOHHBbIE pecypchbl, 00ecneYnBalolIie Peajn3anui 00pa3oBaTebLHbIX IPOrPpaMm
PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHHblii yausepcurer nmenu Kocra
JleBanoBu4a XerarypoBa

Ne HaumeHoBaHue J1eKTPOHHOIO IIpuHapaeKHOCTH Ajxpec caiita
pecypca
1 | OBC "YHuBepcuTeTcKas CropoHHsis http://www.biblioclub.ru
oudamorexa Online™
2 DJIeKTPOHHASI OMOJIHOTEKA CropoHHsis https://dvs.rsl.ru
aucceprauuii PI'b (3Bb/] PI'B)
3 DJIeKTPOHHAsI GMOJIHOTEKA CropoHHss http://www.studmedlib.ru/
«KoHcyabTaHT cTyaeHTa»
4 YHuBepcajabHas 6a3a JaHHBIX CroponHsis dlib.eastview.com
«East-View»
Hayunasi 31eKTpoHHas Croponnsis http://elibrary.ru
5 oubGamnoreka eLibrary.ru
ba3a nannbIx
«IBC elibrary
6 DaeKTpOHHasI GUOIMOTEKA CropoHHsis https://www.biblio-
«HOpaiim» online.ru/

CoBpeMeHnnbie npogeccuoHAIbHbIE 0a3bI JAHHBIX, HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBI, JJIEKTPOHHBbIE 00pPa30BaTe/ibHbIE Pecypchl

NS

: HaHoTexHOJIOTHH.
DrexkTpoHHbIi pecypc]: http://nano-info.ru/

>

Caiit 0 HanotexHonorusx B Poccuu [Dnextponnsiii pecypc]: http://www.nanoware.ru/
HanorexHonornueckoe cood1ecTBo [DneKTpoHHbIH pecype]: www.nanometer.ru

HNHTepHeT-XypHaI 0 HAHOTEXHOJOTUAX. [ DNEeKTPOHHBIN pecypc|: http://nanodigest.ru/
HayuHo-uHdopMaioHHbIH

noprann o HaHOTCXHOJIOTHUAM

ttp://lwww.elib.nwpi.ru - snexrponnas 6udanorexka COI'Y

9. MarepuajibHO-TEXHHYECKOe o0ecneyeHHe TUCIUTIUHBI

HaumeHoBaHMe MOMENCHHH [T IPOBEICHUS BCEX BUIOB
Y49eOHOH IesATeNbHOCTH, NPEIYCMOTPEHHOW yYCOHBIM
TUTAHOM, B TOM YHCIIC TIOMEIIEHHS JJIsT CAMOCTOSTEIbHON
paboTB, ¢  yKa3aHWEM  I[EepPEeYHS  OCHOBHOIO
o0opynoBaHus,  y4eOHO-HATJSIAHBIX — mocoOWit U
MCII0JIb3YEMOT0 MPOTrPaMMHOTO 00eCIIeYeHUsI

Anpec (MECTOTIONI0KEHHUE ) TOMEIICHUH JIs
MIPOBE/ICHUS BCEX BHJOB yUEOHOM AEATEIBHOCTH,
MPEyCMOTPEHHON Y4eOHBIM TIIAHOM (B CITydae
peanu3anyu 00pa30BaTeIFHON IPOTPaMMBI B CETEBOM
(hopMe TOTIONTHUTEIBHO YKA3hIBACTCS HANMCHOBAHHE
OpraHU3aIiH, C KOTOPOH 3aKII0YEH JOTOBOP)

Y4eOHblE ayaWTOpUHM Ui TPOBEACHUS  3aHSATHI
JICKIIMOHHOT'O THIIA, CEMUHAPCKOT'0 THUIIA, TPYIIIOBBIX H
WHAWBUIYAJTbHBIX KOHCyJTI)TaHI/Iﬁ, TEKYIIECTO KOHTPOJIA U
MPOMEKYTOYHON aTTECTAINH, & TAK)KE CAMOCTOATEIILHON
paboThl 00yUAOIUXCS: MPETOAaBATEILCKUIA CTOM, CTYI,
CTOJIBI M CTYJIBS JUIs O0yJaroImuxcs, kadepa.

Poccuiickas ®@enepanust, 362025, Pecrrybnuka
Cesepnas OceTust — Ananus,
ropoj Bnaaukaskas,
yi. Baryrtuna, nom 44-46,
y4eOHbIIH Kopiryc Ne 7,
ayn. Ne 606
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OGopynoBanue:  VHTEpakKTHBHOE  MYJIBTHMEAUWHOE
obopymoBaHue (OCKa, TIPOEKTOp), TEPCOHAILHBIN
KOMIIBIOTEp B KOMIUIEKTE C  IPOTPaMMHBIM
obecrieueHreM, BEIXOIOM B ceTh VIHTEpHET U JOCTYIIOM B
3JIEKTPOHHYIO WHPOPMAMOHHO-00Pa30BaTEIHFHYIO
cpeny COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammuoe obOecreueHue st
pelaKkTUpOBaHUs XUMHYeCKUX (opmyn Isis Draw
(beccpounoe I10); KoncynsranT mitoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHHUH «Antunnaruat.BY3»;
IIporpamma mist 3BM «baHK BOTIPOCOB ISl KOHTPOIIS
3HaHui»; Cisco Webex; MOODLE; neMoHCTpalinoHHBIE
1 y4eOHO-HATISTHBIE TOCOOHS (BHICOTIPE3CHTAIIHS).

JlabopaTopuu: KOMITBIOTEpHBIC KITACCHI JJIS TIPOBEACHUS
TEKYIIET0 KOHTPOJS W MPOMEXKYTOYHOW aTTeCTAIlNH, a
TAaKXKE  CaMOCTOSTENBHOH  paboThl  00yJaroIIuXcs:
MpenoaaBaTeNbCKU CTOJ, CTYJ, CTOJNBI U CTYJbs IS
oby4aromuxcsi.

O6opynoBanue: VHTepakTUBHOE  MYJIbTHUMEIUHHOE
obopynoBaHue (0cKa, MPOEKTOP), KOMIBIOTEPHI s
KOMIIBIOTEPHOTO KJIacCa B KOMILICKTE - C POTPaAMMHBIM
obecrieyeHnEM, BEIXOIOM B ceTh IHTEpHET U JOCTYIIOM B
3IEKTPOHHYIO HH(POPMALMOHHO-00Pa30BaTEIHFHYIO
cpeny COI'Y;

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanusi Sunrav WEB Class
(beccpounoe I10); IIporpamMmHoe obecnedeHue Jis
penaktupoBaHusi xumudeckux Qopmyn Isis Draw
(beccpounoe I110); KoncynsranT mitoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHHUM «Antunnaruat.BY3»;
IIporpamma g OBM «baHk BONPOCOB JUIsI KOHTPOJISA
3HaHWiT»; Cisco Webex; MOODLE; neMoHCTpaliuoHHBIE
1 y4eOHO-HATIISITHBIE TOCOOHS (BHICOTIPE3CHTAIIHS).

Poccuiickas @enepanus, 362025, Pecrybnmka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. BaryTtuna, nom 44-46, yaeOHnslit kopmyc Ne 7,
aya. Ne 614

bubnuoreka, B TOM 4YHCIIE YHTANBHBIA 3all: CTOJBI U
CTYJBS UTSI O0YYAIONINXCS, KOMITBIOTEPHI B KOMIDICKTE —
C TMpOrpaMMHBEIM OOECIIeYCHHEM, BBIXOJOM B CETh
WHTEpHET 1 TOCTYTIOM B AJIEKTPOHHYIO HHPOPMALIHOHHO-
obpazoBatenbHyto cpeny COI'Y

IMporpammuoe obecneuenue: Windows 7 Professional,
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoucymnsTanTt
wnoc; [apanT; Cisco Webex; MOODLE.
OBC»YHuBepcuTeTcKas oubmoTeKa ONLINE»
https://biblioclub.ru

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

3BC «Opaiit» www.biblio-online.ru

DneKTpOoHHAs oubnmoreka JICCepTalui u
asropeteparos PI'B(3B/] PI'B) https://dvs.rsl.ru
OBC"YHuBepcuTeTCKas O6ubmmorexa ONLINE"
https://biblioclub.ru

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

Poccuiickas @enepanus, 362025, Pecrrybnmka
Cesepnas Ocetust — Ananus,
ropox Brnannkaskas,
yi. leperenmn/Baryruna, oM 16/19, yaeOHBIN KOpIyC
Ne 6
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Jlabopatopust DPU3NKO-XMMHYECKHX METOAOB aHaIN3a
JUIL TIPOBEJICHMS HAYYHO-HUCCIIEIOBAaTEIbCKOH pPaboTHI,
KypCOBOTO IIPOEKTUPOBAHUS, BBIIIOJHEHUS BBIITYCKHBIX
KBaJTH(PUKAITNOHHBIX pabor, TPYTIIOBBIX u
WHIUBHIYalbHbIX KOHCYJBTAIlMH: MPETOAaBaTEIbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JIS1 OOYYArOIIIXCH.
Ob6opynoBanme:  [lepcoHanmpHBII ~ KOMIBIOTED B
KOMIUIEKTE C MPOTrPaMMHBIM OOecTie4eHHEM, BBIXOJIOM B
cetb VHTepHeT M  JOCTyIOM B  DJIEKTPOHHYIO
nHpopmManmoHHo-00pazoBarenpHyo cpeny COI'Y.
IIporpammuoe obGecrnieuenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanusi Sunrav WEB Class
(beccpounoe I10); IIporpammHoe obecrieueHue st
penaktupoBaHHs XuUMHYecKuX Qopmyn Isis Draw
(beccpounoe I10); KoncymnpranT miroc; Cuctema monucka
TEKCTOBBIX 3aMMCTBOBAaHHUH «ArTHmaruat.BY3»;
IIporpamma nnst O9BM «baHk BOIPOCOB AJIE KOHTPOJIS
3Hanuiy; Cisco Webex; MOODLE; neMoHCTpaliiOHHbIC
U y4eOHO-HAIISATHBIC TOCOOUS (BHICOMPE3CHTAIHS).
JlabopatopHoe 000pyIOBaHUE: AToMHO-
AGCOopOLMOHHBIN CIIEKTPOMET] MI'A-1000 c
aBTOCEMILIEpOM — 1 mIT.

ITnamennsiit poromerp OIIA-2-01 30M3 — 1 mT. Becwr
nmabopaTopHsie dnmekTpoHabie BM5101 — 1 m.

pH-merp 150 MM — 1 wr. Memanka MarHuTHas c
mogorpeBom [19 6110 — 1 mr. Pedpakromerp NPD-

454B62M (¢ TOICBETKOW HW JOM. ImKamoi) — 1 .
Nukydatop-CO2 491 MCO-5AC, mnanazon +5 C mo +50
C, Sanyo - lmr. Cucrema MHKPOBOJIHOBas

npobonoaroroBku MC-6 — 1 mr. CnekrpodoromeTp
«I13-5400Y D»-1 mt.

Konnyxromerp mopraruBueiii OHAUS ST300C-B — 1
HIT.

Poccuiickas @enepanus, 362025, PecyOnrka
Cesepnas OceTust — Ananus,
ropox Brnagukaskas,
yi. Baryruna, mom 44-46,
yaebHbIi Kopiryc Ne 7,
aya. Ne 607A

Jlabopatopuss OOIieli ¥ HEOPraHUYECKOH XUMHUHU IS
MPOBEICHUS 3aHATHI CEeMUHaPCKOro THIIA,
7a00OpaTOPHBIX 3aHATHIl, KypCOBOTO MPOSKTHPOBAHHUS
(BBITIOTHEHUST ~ KYPCOBBIX ~ pabOT), TPYHIOBBIX U
WHJIMBUYaJIbHBIX KOHCYJIbTaLUH, a TaKKe
CaMOCTOSITEIIBHON paboTHI 00yJaroLIUXCS:
NPENOAaBaTeIbCKUI CTOJN, CTYJ, CTOJIBI M CTYJbS AJIS
oby4aromuxcsi, 1ab0paToOpHbIE CTOJBI, KIIACCHAS I0CKA.

O6opynoBaHHe: HHTEPAKTUBHBIH  MYJIBTHUMEIMHHBIN
KOMIUIEKC (TIPOEKTOp, JO0CKa), HOYTOYK, KOJIOHKH,

NIEPCOHAJIbHBII KOMITBIOTED c NIPOTPaMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTepHET U JOCTYIIOM B
AIEKTPOHHYIO “H(OPMAITMOHHO-00pa30BaATEILHYIO
cpeny COI'Y.

IIporpammuoe obecneuenne: 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 IS
penakTupoBaHHs XuUMHUYecKuX (opmyn Isis Draw
(beccpounoe I10); KoncynsranT mitoc; CucteMa noncka
TEKCTOBBIX 3aMMCTBOBaHHUHU «Antunnaruat.BY3»;
IIporpamma it 3BM «baHK BOTPOCOB ST KOHTPOJIS
3Hanwmit»; Cisco Webex; MOODLE; neMoHCTpanimoHHbIE
1 y4eOHO-HarJsTHbIe TTOCOOUS (BUICONPE3CHTAIINS).

Poccuiickas @enepauns, 362025, Pecnyodinka
Cesepnas OceTust — Ananus,
ropoJ BiagukaBkas,
yi. BaryTtuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 609
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JlabopaTtoproe obopynoBaHue: YucOHO-Ta00pATOPHBIA
koMIutekc "OO0mIas 1 HeopraHndeckass XuMus'" — 2 IIT.
[ka¢ BeITSDKHOHN ¢ moaBogoM Boxel LIIB HBK - 2 mit.
pH-metp-MummrBoIbT™METp «pH-150MW»- 2 1T
pH-merp-mummmBobT™METp  «pH-150MA»- 1 .
Kanmopumerp "Oxkcmepr O001K" — 1 mr. Becw
agamutmueckne SHINKO HT 84CE - 1 mr
Kongykromerp «3Qkcnepr -002-6H» -1 mr. Ilkad
cymmiabHbI SNOL - 1 mir.

Memanka marautHasa [12-6110 ¢ mogorpeBoM - 1 miT.
Becsr anextponnsie EK-300i -1 wit. Becst maboparopHsie
BMS5101 -1 wt. Mukpockon «buonam» -1 mr. Bogsnas
6ans — 1 wr.®otomerp doroanekrpuueckuii KOK-2 — 1
mr.@otomerp Qotosmexrpraecknii KOK-3-01- 1 .
Honomep 1-510 cranpapthelii — 1 wt. HarpearenbHas
mta ES-H3040 — 1 mt. CeTeBoit BcTpsixuBaTenb- | miT.
[otenmmomerp P-307- 1 mr. Becst «CAS»- 1 .
Tepmocrat TC/120 CITY- 1 mr. Hentpudyra OITH -3- 1
IIT.
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