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[Iporpamma coctaBiena B  CcOOTBeTCTBUH ¢ DeepalbHBIM  FOCYIAPCTBEHHBIM
00pa30BaTE/NbHEIM CTAHAAPTOM BBICHIETO O00PA30BAHMS — OaKATaBpPHal MO HAMPABJICHUIO
04.03.01 Xumus, yTeepKICHHBIM TpHKa3oM MuuuctepcTsa 00pa3oBanus ¥ Hayku Poccuiickoii
®eneparun ot 17.07.2017 N671, yueGHBIM NIaHOM HOAOTOBKM GakaiaBpa Mo HAIPaBICHHIO
04.03.01 Xumus, yrsepxaeHHsM yueHbiM coBetoM GI'BOY BO «COT'V» or 29.04.2021 roaa,
npotokon Ne 11,

CocrtaBuTenb: K.X.H., A0LUeHT Araesa ®.A.

Pabouas nporpamma o6cyx/iena Ha 3aceannu Kabenpsl 00LIeH  HEOPraHU1eCKoi XUMHH
(nporokon Ne 8/20-21 ot «18» mapra 2021 r.)
3ag. kadeapoi C/ Cumeonmum ;1./1.

Onobpena coetom akyabTeTa XUMUK, OHOIOTUH ¥ OHOTEXHONOTMH
(mporokost Ne 8/20-21 ot «25» mapra 2021 r.)
[Ipeacenarens coBera hakynpTeTa %@7 Araesa @ A.

Pabouas npozpamma OUCHURAUHLI RPUHAMA 6 COCHIAEE OCHOGHOIU Npodeccuonanvhol
06pazosameabnoi npozpavmsl pewreniem yueno2o cosema Hpomoroa Ne 11 om 29.04.2021,

Vinsepocoena npurazom pexmopa Ne 106 _om 30.04.2021.




1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI
Obwas mpyooemkocms OUCYUNIUHBL 8 3AUEMHBIX OUHUYAX -2, aKademMuyeckux yacax -12

Ounas hopma oOydeHUs

Kypce 4
Cemectp 7
Jlexuuun 18
[IpakTueckue (ceMUHAPCKUE) 3aHATHS 36
JlaGoparopHsbie 3aHATHS -
KoHncynprauuu

Htoro aynnTopHBIX 3aHATHI 54
CamocrosTenbHas pabora 18

Kypcosas pabora -

dopma KOHTPOJISI

JK3aMeH
3a4eT +
OO0111€€ KOJIMYECTBO YaCOB 12

2. llesu ocBOEHMS THCHHUILTHHBI

Juctumumza «MeToauka 00ydeHHs IIKOJIBHUKOB PEIISHUIO PACYETHBIX 32124 TI0 XUMHI
npu3BaHa 00ecreynTh NPOPECCHOHANBHYIO TIOATOTOBKY CTYJCHTOB B KA4ECTBE YUUTEICH XUMUH
0011e00pa3oBaTeNbHBIX Y4eOHBIX 3aBeneHuid. llemsiMu ocBoeHMS AMCUUIUIMHBI «MeToaunka
00y4eHUs IIKOJIBHUKOB PELICHUIO PAaCYETHBIX 33/1a4 [0 XMUMHUI SBISIOTCS:
- O3HaKOMJIEHHE CTYIEHTOB C THIIAMH XHMHYECKHX 3a7ay, HCIOJIb3YeMbIX B 0a30BOM H
npoUIBHOM Kypcax XHMUH,
- (opmupoBanme negarora-npodeccuonana, cnocoOHOT0 HAyYUTh PEIICHUIO PACYETHBIX 3a7ad
y4aruxcsi Ha ypoKax XUMHUu 0a30BOTO U MPOGUILHOTO YPOBHEH;
- O3HAaKOMJICHHE CTYJIEHTOB C PEKOMEHJAIMSIMHU TI0 OPTaHU3aIMH OJMMITHA]] IIKOJIEHUKOB IO
XMMHUU U OLIEHUBAHMIO pEIIEHUM ONMMIUAIHBIX 3ajaHuil pasnuuHoro yposHs. (IIC: 01.001
IMexparor (megaroruyeckasi AesiTeIbHOCTH B JOIIKOJIBHOM, HA4YaJbHOM 001IleM, OCHOBHOM
o0mem, cpeaHeM 001eM 00pa3oBaHuM) (BOCIIMTATE/ b, YYUTEJIb).

3. Mecro aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
JuctmummHa «Meronnka oOydeHHsI IITKOJIHUKOB PEIICHHIO PAcu€THBIX 3a1ad Mo
XUMUN» sIBIIseTCs nuctuminHoi no Beioopy b1.B.J1B.01.01, otHocuTCs K yacTu, GopMUpyeMoit
YYaCTHUKAMHU 00pa30BaTEIbHBIX OTHOIICHHH.

[Mporpamma kypca «MeToanka oOy4eHHUs MIKOJIFHUKOB PEHICHUIO PACUETHBIX 3aaad 110
XUMHNY TIpeAHa3HaYeHa s OakanaBpoB 4 kypca o Hanpasienuto 04.03.01 Xumus. B npomecce
U3y4eHUs] Y4eOHOW AMCHUIUIMHBI CTYAEHTHI IOJYYalOT HAaBBIKM, HEOOXOIMMBIC IJIsl YMEHUS
NPUMEHSTH 3HAHUS M0 BCEM XMMHUYECKHUM JUCIUILIMHAM NP PEIICHUM PACUETHBIX 3a/1ad, IS
COBEPILICHCTBOBAHUS B METOJUKE TPENOJaBaHUs XHMHH, M YCIEUIHOIO MPOXOXKICHUS
MeIarOrM4eCKOM MPaKTUKH.

IIpy ocBoeHMM JaHHOM JAWUCHUIUIMHBI CTYAEHT CMOXET MPOJAEMOHCTPUPOBAThH
00001eHHbIe TpyaoBble pyHkuuu (TD):

v' Tlemarorudeckasi JAesITEIBHOCTD MO MPOEKTUPOBAHUIO M PeAT3alliid 00pa30BaTeIbHOTO
nporiecca B 00pa30BaTENbHBIX OPTraHU3AIMsIX JOMIKOJIBHOTO, HAYaJbHOTO OOIIero,
OCHOBHOT'O O0OLIETO, CPETHETO 00IEro 00pa3oBaHuUs

v’ Tlemarormyeckas JeSATENBHOCTh MO TPOEKTHPOBAHMIO U  pealU3alldid  OCHOBHBIX
00111€00pa30BaTEIbHBIX MPOrPaMM



v’ IlpenojaBanue 1O  IporpaMmMaM  HpO(ECCHOHAIBHOrO  OOYYEHHs,  CpETHErO
npodeccuoraibHoro odpazoBanus (CIIO) u AOMOTHUTENBHBIM TPO(PECCHOHATLHBIM
nporpammam (/II11T), opueHTHPOBAaHHBIM HA COOTBETCTBYIOUINI YPOBEHb KBATH(PHKAIIUN

v' OpraHuzanus W TPOBEICHHE y4eOHO-IIPOU3BOJICTBEHHOIO IMpOIEcca MPU pealn3aliii
00pa3oBaTesbHBIX MPOrPaMM PA3IMYHOTO YPOBHS U HAIIPABICHHOCTH

v' OpraHu3anroOHHO-IETarOTMYECKOE COMPOBOKICHHE TPYIIIBI (Kypca) 00ydYarommxcs 110
nporpammam CIIO.

Jli1s ocBOeHUs TUCHUIUIUHBI «MeTonrka o0ydeHus MKOJIbHUKOB PEIICHUI0 PACYETHBIX
3ala4 [0 XWUMHUW» CTYISHTHl WCHOJB3YIOT 3HAHUS, YMEHHS M CIOCOOBI JIEATEIHHOCTH,
chOpMUpOBaHHBIE B XOJ€ H3y4YeHHUs IuciuIuiMH «Heopranmdeckas xumus», «Dusmdeckas
XUMUS», «OpraHudeckas XuMus.

B cBowo ouepenp, aucuumiamHa «Meroauka O0OyYeHHs IIKOJBbHUKOB PEIICHUIO
pacuéTHBIX 3a7a4 [0 XUMHUU» COJCPKHUT  JOIMOJHUTEIbHBIE HHPOPMAIIMOHHBIE U
METOJIOJIOTUYECKUE TOAXOAbl ISl OCYIIECTBJICHUS JCSITENbHOCTH CTYJEHTOB BO BpeMs
MearornIecKoi MPaKTUKHU, a TAKIKE MIPH MOATOTOBKE BBIITYCKHBIX KBATU(UKAIMOHHBIX PaboT.

Jlst ocBoeHus TaHHOM yueOHo# aucturuiHbl (Y J]) CTyneHT nqoinkeH
3HATh. OCHOBHBIC TIOHSTHSI, 3aKOHBI M TEOPUH OOIIEH, HEOPraHMYECKON M OpPraHUYECKON XUMUH;
YMeTb: TPOBOAWTH COOTBETCTBYIOUIME MAaTEeMATHUYECKHWE BBIYHMCICHUS;  IOJIb30BATHCS
OOIIENTPUHATHIMU clIOcO0aMU 0003HaUYEeHHST (PU3UKO-XUMHUUECKUX BEJIMYHH;

BuiajgeTh: HaBbIKAMU BBIYUCIICHUS [0 XUMHUYECKUM (POpMyraM U ypaBHEHUSM.
4. TpeOoBaHuf K pe3yJIbTATAM OCBOEHHSI JUCHUIIHHBI
(komMmeTeHIHH 00y4aloIerocsi, GopMupyemMbie B pe3yJabTaTe 0CBOECHUS
JAMCIMIIJIMHBI)

B pesynbraTe OCBOCHHS NUCUUIUIMHBI Yy CTYACHTAa IOJKHBI OBITH CHOPMUPOBAHBI
CJIEYIOIINE KOMIIETEHIINU:

YK-1: CnocobeH ocyliecTBIsATh MOUCK, KPUTHYECKHI aHaTU3 U CHHTE3 HH(OpMAIIIH,
MPUMEHSATH CUCTEMHBIN TTOJAXO0/ JIJISl PEIICHUSI TIOCTABIECHHBIX 3a/1a4.

WuaukaTopsl JoCTHXEeHUsT KomnereHnuu Y K-1:

YK-1.1. Ananuzupyer 3a7auy, BbiAeNss ee 0a30Bble COCTABISIONINE;

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

pElIeHNs TOCTABICHHOW 3a/1a4u;

VK-1.3. OcyuiectBisieT mouck MH(pOpMAIUK I PEIICHUs] MOCTaBJIEHHON 3aJaud o

pa3IMYHBIM THUIIaM 3aIlPOCOB;

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

OIICHOK, (hopMHpyeT cOOCTBEHHbIE MHEHUS U CYXKJIEHUS, apTyMEHTHUPYET CBOHM BBIBOJIBI U

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

VK-1.5. PaccmarpuBaeT U npeasiaraeT BO3MOXKHbIE BapUaHThl PEIICHUS MOCTAaBICHHON

3a/1auu, OIICHUBAs UX JOCTOMHCTBA U HEJOCTATKH.

IMK-4: CrocoOeH OCyHIeCTBISITh MENaroruueckyro IesTeNbHOCTh (pa3pabaTeiBaTh H
peann30BhIBaTh 00pa3oBaTeNIbHBIE MPOTpaMMbl) B cdepe OCHOBHOrO oO0Iero oOpa3oBaHWS,
cpenHero oOmiero 00pa3oBaHUs, CpeAHEro MPOPECCHOHANBHOTO U JIOMOJHUTEIHEHOTO
o0OpazoBaHus
WNuaukaTopsl qoctrxkeHust komrereHmn [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
o011ero o0pa3oBaHus, CPETHETO MPOPECCHOHATHHOTO U JOMOIHUTEIBHOTO 00pa30BaHUS

OOmwmM CpencTBOM KOHTPOJS SBJISICTCSI BBEJICHHAas B YHUBEPCUTETE OaJUTbHO-
pEUTHHrOBas CCTeMa OIIEHKH YCIIEBAEMOCTH CTY/IEHTOB HaIlpaBJICHUN OakanaBpuarta.



[Ipu mpoBeneHnn y4eOHBIX 3aHATHN 0OECIIEUMBAETCS Pa3BUTHE Y O0y4aromUXCs
HaBBIKOB KOMaH/IHOW pabOThI, MEXJIMYHOCTHON KOMMYHHKAIIUH, TPUHATHUS PELIICHUI.



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

Henens | HammeHnoBanme 3aHaTus CamocTosrenbHas paborta ®opm | Koa
TeM (BOIIPOCOB), Jlekuu | Hpak | Conepxatne bl nyec
U3y4aeMbIX 10 u THYEC KOHTPO | TBO
AAHHOU Kue JIs 0an
AUCHUILINHE 3AHST JIOB

ust

1 Mertonnyeckue 2 2 Pemenue 3amay 1o teme [Tposep | 3
TpeOOBaHUS K «MaccoBasi 10J1sI 2JIEMEHTA B Ka
PELICHUIO XUMHUYECKOM COCTUHEHUH U B | PELIEHH
XUMHYECKHX 3a7ad. CMECH» BIX

3a/1a4

2 Maremaruueckue 2 Pemenue 3amau o reme ITposep | 3
METO/IbI B «Omnpenenenue GopmMyIbl Ka
(hopMyIIIpOBKE U BEIICCTBAY pelIeHH
0TOOpaXKEHUH BIX
BOKHEUIINX 3a71a4
KOJMYECTBEHHBIX
3aKOHOB XHMHH

3 Pacuetsl mo 2 2 Pemenue 3amau mo reme ITposep | 3
XUMHYCCKHM «PacueTsl 10 ypaBHCHUSM Ka
dbopmynam u XUMHUYECKUX peakuuid. Beixon peleHH
YPaBHEHUSAM (1) npoayKTa B peakiu WU B BIX

poLecce 3a1a4y

4 Pacuertsl mo Teme 2 Pemenue 3anau no reme 3
«PacTBOpbD» «MosstpHblit 00beM raza (V).

Hopwmanbhble yciaoBust (H.y.)»

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

otHOocuTenbHas (D) miI0THOCTH
raza»

6 3agaun K TeEMe 2 Pemenue 3amad o teme 3
«Ilepnognueckuii «O6bemHast (¢) u MossipHast ()
3aKOH U CTPOCHHE nonis ra3a B cMecu. CpenHss
aToMay MOJIIpPHAs Macca Ta30BOH CMeCH

(Mcp.)»

7 3ajauu K TeMam 2 2 Pemenue 3amau mo teme 4
«MeTtamnnsiy, «PacueTsl 110 ypaBHEHHSIM
«Teopus peaKkuuii C y4acTUEM ra3oB»

ANEKTPOIIUTUIECKO
W OUCCOITHAIINN),
«DIIEKTPOITU3Y

8 Tepmoxumuueckue 2 3
ypaBHEHUS U
pacdEThl

9 1 py0e:x (peiiTHHTOBbIii KOHTPOJIB) 25
3agaun K TeEMe 2 2 Pemenue 3amau mo treme 1
«OCHOBHBIC «Pacy€Thl M0 XUMUYECKIM

3aKOHOMCPHOCTHU

YpaBHEHHSIM»




XHUMHUYECCKUX

peaKuuii
10 3agadu K TeEMeE 2 3
«MuHepanbHbIE
yA0OpEeHUs
11 Pacuetsi o 2 2 Pemenue 3amau no reme IMucem | 3
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 | 3
I'MA u EI'D «PacTBOpUMOCTSH (S) U Ka
K02 (UIIMEHT paCTBOPUMOCTHU pelIeHH
(S)» BIX
3a/1a4y
13 Tunossie 3a1a4n 2 2 Pemenue 3amau mo reme IIposep | 3
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 HEeKThI
Wudopmannonnsie XUMUYECKHUX PEAKLAN»
METO/IbI PeIIeHUs
3aaq u
MEXIPEIMETHBIE
CBSI3H
15 KomOunupoBanHbie | 2 2 Pemenue 3amau mo reme IIposep | 3
3a/1a4n. «B3anmopenicTBre rasa ¢ Ka
Nudopmannonusie PacTBOPEHHBIM BEIIECTBOM» pelieHH
METO/TbI PEIICHUS BIX
3a1a4 u 3a/1a4y
MEXTIPEIMETHBIE
CBSI3H
16 [IkonpHBIC 2 Pemenwue 3amaq mo Teme ITposep | 3
XUMHYECKHE «CKOpPOCTh XUMUYECKUX Ka
OJINMITHA/IBI U peaxuuii (v). XUMHUYECKOE peuieHH
3a/1a4uu paBHOBECHE» BIX
MHOBBIIIIEHHOU 3a/1a4
CII0)KHOCTH
17 [IxonbHBIE 2 2 Pemenue 3amau mo teme IMucem | 3
XUMHYECKHE «DNEKTPONIU3» eHHas
OJTUMITHAIBI U camocCT
3a/1aun OsITeIb
MOBBIIIEHHOMN Has
CII0)KHOCTH pabota
18 2 pyoex 2 25
(pe THHI OBBIH
KOHTPOJIb)
NUTOIO: 18 36 18 100




TpaaunuoHHbIE JIEKIIUM M NMPAKTHYECKHe (CeMMHAPCKHe) 3aHATHS C HUCIOJb30BAHUEM
COBPCMCHHBIX HHTCPAKTHUBHBIX TEeXHOJIOTHH. .HGKI_II/II/I C HCIIOJIb30BaHUEM MyJII:TI/IMeI[I/II\/'IHBIX
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(MOpPMAlMM TPHU MyONWYHBIX BBICTYyIUIeHWsX. Crhaiin-mpeseHTanmum ¢
WCTIOJIb30BaHIEM MYJIBTHMEIMIHHOTO 000pYyIOBaHUS MO3BOJSIOT A(PGEKTUBHO W HATIISIHO TPEACTABUTH
COACPIKAHUC H3y4daCMOI'0 MaTcpuajad, BBIACIUTL W NPOUTIIIFOCTPUPOBATH COO6HICHI/I€, KOTOpPOC HECCT
IMOYYUTEIBbHYIO I/IH(I)OpMaI_II/IIO, IMOKa3aTb €€ KIKOYEBBIC COACPIKATCIBHBIC ITYHKTBHI. Hcnons3oBanne
HWHTCPAKTHUBHBIX 3JICMCHTOB IMO3BOJIACT YCUIINTDH 3(1)(1)6KTI/IBHOCTI) l'[y6J'H/I'-IHI)IX BLICTyl'IJ'IeHPIfI, SABJIIOIINUXCA
YaCTbIO HpO(l)eCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH NTpeTiogaBaTelis.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIIUH, TPOBEIEHNE OHJIAWH-BCTPEY UITU
npe3eHTanuii 4yepe3 HVHTepHET B pexuMe peanbHOro BpeMeHH. Kakaplii U3 y4yaCTHHKOB
HAXOJHUTCS y CBOETO KOMIIBIOTEpa (CPEACTBA CBSA3H), a CBSI3b MEX/IY HUMU IO/JIEPKUBACTCS Yepe3
HHTepHeT NOCpeICTBOM 3arpyKaeMoro MpUIOKEeHHsI, yCTAHOBJICHHOT'O Ha KOMITbIOTEPE KaxX 10T
yuactHuka (Zoom, Meet, Skype u np.).

Buneoxondepennusi — ceanc BuaeokoHdpepeniucsszu (BKC) — »3to  TexHOmorus
MHTEPAaKTUBHOI'O B3aMMOJEICTBHS IBYX U 0oJjiee YHaCTHUKOB 00pa30BaTEIbHOIO IIpolecca s
oOMeHa nHpOopMaIUei B peaIbHOM PEeKUME BPEMEHHU.

Hcnonp3yroTcsi ~ MHTEPAKTHBHBIE ~ METOIbI  OOydYEHHS:  CHTYallMOHHBIC  3aJlavHu,
UCCIICIOBATEIbCKUIT METO OOYYeHHs, ICJOBBIC WIPbhI, TOJArOTOBKA M IyOJMYHAs 3alluTa
pedepaToB.

TexHoJIOrUsI JJIEKTPOHHOr0 OO0y4YeHHsI (pealu3yercss MpPHU IOMOIIM SJICKTPOHHOM
nHpopmanmonHo-o6pazoBatenbHOM cpenbl (DMOC) COI'Y npu ucnons3oBanuu pecypcoB IbC,
IIPH MIPOBEICHUU aBTOMATH3HPOBAHHOT'O KOMITBIOTEPHOT'O TECTHPOBAHUS | T. JI.).

Hcnonmbs3yrorest 0auTbHO-pEHTHHTOBAS CHCTEMa OIEHKH 3HAHUH, 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 umemsx peanuzanuM HMHAMBUIYAIbHOTO MOAXO0JAa K OOYYEHHMIO CTYJIEHTOB,
OCYIIECTBIISIIONINX ~ YY4E€OHBIH TpoIecc 10 WHAWBHAYAIbHOM TpPAaeKTOPUM B  paMKax
WH/IMBUIYAIbHOTO pabodero IuiaHa, M3y4eHHWe AAHHOW TUCIMIUTMHBI MOXKET OCYIIECTBIISATHCS
Yyepe3 WHINBHIYaJIbHBIE KOHCYJBTAI[MHM TIPErofaBaTess OYHO, B Yachl KOHCYJIbTAlUH, IO
JNIEKTPOHHOW To4Te, a Takke ¢ ucrnonb3oBanuem Cisco Webex Meetings, miatdopmsr
JIMCTaHIMOHHOTO o0yueHus Moodle, nmuunelii kabuHer crymenta Ha noptaine COI'Y, apyrux
anementoB DM1OC COI'Y.

7. Y4eOHO-MeTOAMYeCKOe oDecreyeHne CaMOCTOsITeIbHOM padoThl

K KaXXIOMY MPAKTUUCCKOMY 3aHATHUIO CTYACHT JOJIPKCH 'OTOBHUTHCA CaMOCTOATEIIBHO BO
BHCAYAUTOPHOC BpCMsI. I[aHHBIfI pa3acit COACPIKUT 3aJaHusA JJIA CaMOCTOSTEIbHOMI pa60TBI
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CTYIEHTOB, pa3duThie mo Temam. [IpruMepsl 3a1a4 A7t CAaMOCTOSITENTFHOTO PEIICHUS TPUBEICHBI
HUXKeE:

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

1. Onpenenute MaccoByro 00 xkene3a B FexOs.

2. CoeMHEHNE HEKOTOPOTO dJIeMeHTa uMeeT popmyny 9203, a MaccoBast 10JISI DJIEMEHTA
B HeM cocTapnseT 68,42 %. YcTaHOBUTE JIEMEHT.

3. B oprodocdare snementa (1) maccoBast 101151 3TOrO 37IeMEHTa coctaBisier 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 JIOJIO KaJIUs KakK 3JEMEHTa B CMECH, cocTodlen u3 25,25 r
HuTpaTa Kanus u 41,4 r kapOoHaTa Kaus.

TEMA 2. Onpenenenue ¢popmyJibl BelecTBa

1. Omnpenenure MOJICKYISAPHYIO GOpMYITy COJM ¢ MOJIsIpHOU Maccoit menee 300, B
KOTOPOW MacCOBBIE JIOJIM 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 BelIeCTBa, COAEpKaIero eMeHTsl A u b,
HAMUIINTE PEAKIIHIO ero TUAPOIIN3A.

3. Omnpenenute GopMylly KPHCTALIOTHAPATA COJIM, €CITU U3BECTHO, YTO MACCOBBIC
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 ¢
BoAbl. [Ipeasioxkure BO3MOXKHBIE CTPYKTYpHBIE (DOPMYIIBI H30MEPOB 3TOTO YIIIEBOJOPO/IA.

o. [Mpu cxuranuum 26,7 v amuHOKUCIOTHl (CxHyOzNk) B M30BITKE KHCIIOpOaa
obpasyercsa 39,6 r okcuga yriepona (IV), 18,9 r Boasl u 4,2 r azora. Onpenenure Gopmyiy
AMUHOKHCIIOTHI.

TEMA 3. Pacyersl 10 ypaBHeHHUSIM XUMHYECKHUX PeaKIHii.

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 CTaAMsIX Ipoluecca cuuTarh paBHeIM 100 %.

3. Kakue maccel Bomopoaa, a3oTa W KHUCIOpoAa HEOOXOJUMO 3aTpaTUTh s
nonydeHus 150,8 Kr a30THOM KUCTOTHI, €CJIM BBIXOJI B PEAKIIMU CUHTE3a aMMHaka coctasiseT 70
%, B peakiiy KaTAIUTUYECKOTO OKUCIeHUsT amMmmHuaka 10 okcuaa azora (II) — 90 %, B peakuuu
oxucnenus okcuna azora (II) no okcuna azora (IY) — 100% u B peakuuu okcuaa azora (1Y) ¢
BOI0H 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

metaina (II), B koTopom maccoBast fonst metamia coctasiser 80 %, 6,72 11 ra3za U HEKOTOpOe
KOJIM4ecTBO BOJibl. Ompenenute GopMyny 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, mpoImyCTHIN Yepe3 U30BITOK pacTBOpa THAPOKCHAA HATPHS.
Omnpenenure Mmaccy oOpa3oBaBIICHCS COJIH.

TEMA 5. AocouawoTHas (r) 1 otTHocuTe abHas (D) mioTHocThs raza

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 oObeMHBIX OTHOIICHUSAX HAXOSATCS B CMECH a30T U Boaopoz, eciu 10

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

TEMA 6. O0bemHuas (¢) u MoJsspHasi () A0Js1 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 PA3JIOKEHHUS CMECH HUTPATOB cepedpa W Menu

oOpa3oBaJiach ra3oBasi CMeCh C INIOTHOCTBIO 1O BO3ayXy 1,4655. Onpenennure MacCOBBIC JTOJH
BEIIECTB B HICXOJHOIN CMeCH COJIeH.

S. ["a3oBas cmech, 00pa3oBaBIIAsICS TPU MTPOKATMBAHUN CMECH KapOOHATA KaJTbIUS
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
IUTATUHO-PO/IMEBBIM KaTanu3zaropoM. OmpeaenuTe cocTaB MOJTyY€HHON ra30Boil cMecH B% IO
o0BbeMy nociie yJaleHus apoB BObI, €CJIU CUUTATh, YTO KATATMTUYECKOE OKUCIEHUE aMMHUaKa
nporekaer ¢ Beixogom 100%.

2. ITocne mpomyckanus cMecu 5 1 a3oTa ¢ 7 J1 BOAOPOJA HaJA MKEJIE3HBIM
KaTaJn3aTopoM 00beM Ira30Boi cMecH yMeHbIIwiIcs Ha 2 1. Onpenenurte IIOTHOCTh KOHEUHOM
ra3oBoi cMecH 1o BojopoAy. Bce 00beMbl H3MepeHbI IPU OIMHAKOBBIX YCIOBHUSX.

3. Cmech stunamuna (C2HSNH2) ¢ u30bITkKOM KHcnoponaa moaoxriu. [locre
MPUBEACHNUS K HOPMaJbHBIM YCIOBHUSIM OOBEM Ta3oBOMl cMmecH yMeHbIIWJCS Ha 36 %.
Omnpenenute 00bEMHBIE J0OJIM BEIIECTB B KOHEYHOH ra30BoOi cMecH.

4, CmMech KHCIIOpOJa ¢ a30TOM MPOMYCTUIIM Yepe3 030HATOp, MPU ITOM 00BEM
ra3oBoil cmecu ymensmmics Ha 10%, a ee uoTHocTh ctana 1,508 r/n. Onpenenure cocTas
HCXOJ/IHOM CMECH a30Ta ¢ KUCIOPOIOM B % 10 00BbeMYy.

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

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

MOJIsIpHasi KOHIeHTpanust pacTeopa (C)
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1. Onpenennure MOJSPHYIO KOHIICHTPAITUIO Cylb(aTa HATPUS B paCTBOPE C MACCOBOI
noieit conu 8% u motHOCTEIO 1,09 r/mit.

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 cyibdaTa MEAH C MAaCCOBO J10yiel cou 5% ¥ MIIOTHOCTHIO

1,05 r/mi1 Hamo B3ATH 711 PACTBOPEHHUS 75 T MEIHOTO KYIOpPOCa, YTOOBI MOJTYYUTh PacTBOP C
MaccoBol goneit cynbdara meau 0,27

4, Kaxue maccel kpuctaminueckoit coabl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HaTpusi HaAO B3sITh [ npuroroBieHuss 500 M 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 CepHOM KUCIOTHI C IIOTHOCTBIO 1,219 /M, 10 r koTOpOro MokeT morinotuTh 1,344 n
aMMHaKa.

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

1. Hacpimennslii  pactBop — ruapokapOoHaTta  HaTpusi  HMEET  MOJISIPHYIO
KoHIeHTpauuio comu 1,12 momp/n m mnotHocts 1,07 r/mn. Ompenenurte KO3 GUIMEHT
pacTBOPUMOCTH THApPOKapOOHATa HATpPHs B OITHX YCIOBUSIX M €ro MacCOBYIO JOJI0 B
HaCBILLIEHHOM pPacTBOPE.

2. Onpenenure, CKOJIBKO MEAHOTO KyIIOpoca Bbiajo npu oxaaxaeHuu 10 00C 34 miu
pacTBopa ¢ MaccoBoi noiei cynbgara meau 30% u IoTHOCTHIO 1,3 T/MJI, €CITH U3BECTHO, YTO
ko3¢ duLreHT pactBopuMocT MeaHoro kynopoca npu 00C 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 ¢ MaccoBoi foieit comu 26% u 150 r pactBopa HUTpaTa HATPUS C
MaccoBod goneir comu 50 %, ecnu M3BECTHO, YTO B JaHHBIX YCIOBUAX KO3(D(UIIMEHTHI
pacTBOPUMOCTH XJIOpUAA HaTpus W HuTpara Oapuss paBHbel 330 um 90,45 r/n(H20)
COOTBETCTBEHHO.

4, Kakoii o0bem pacTBOpa ¢ MaccoBoil moneir cymbdara sxenesa (II) 10% wu
IUIOTHOCTBIO 1,1 /M1 Hazo B3ATH Ui pacTBopeHus 55,6 r xene3noro kynopoca (FeSO4.7H20)
, 9TOOBI ToNy4yuTh HachieHHbIM Tipu 20°C pactBop cynbdata xkenesa (II). Koaddurment
PacTBOPUMOCTH JKEJIE3HOT0 KyIopoca Mpu 3TOH Temreparype paBeH 266 /1.

S, PactBoprmMocTs MoHOTHApaTa kapbonara HaTpus npu 50 °C cocrtasmnsier 47 T 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
KapOOHaTa HATPHS ¢ IWIOTHOCTBIO 1,2 1/Mi1, HackierHoro mpu 50 °C, mociie ero oXmaskaeHus 10
0°C.

TEMA 10. JaexkTpoauTnyecKasi JMCCONUANUA, CTENEHb JUcconranuu (a)

1. B KakoMm COOTHOILIEHHH IO Macce HEOOX0AUMO CMENIaTh pacTBOP Cylb(aTa HATpuUs
C MaccoBoi fozei coinu 2% U pacTBOp XJIOpHJIa Kalus ¢ MaccoBoi joneit conu 3%, 4yToObl B
oOpa3oBaBIIeMCsS pacTBOpE KOHIEHTpalus HWOHOB HATpus Obula B ueThlpe pas3a Oosblie
KOHIIEHTPAILlUK UOHOB Kajus?

2. B pesynbrare civBaHHsS paBHBIX OOBEMOB HACBIIIEHHBIX PACTBOPOB XJIOpHUJIA
Oapus (moTHOCTH 1,25 1/MiT) U HUTpaTa HaTpUs (TWIOTHOCTH 1.3 /M) BBITIANI OCAIOK U OCTaNICS
pactBop ¢ TMIOTHOCTRIO 1.2 r1/Mn. Omnpenenute MOJSIPHBIE KOHIIEHTPAIIMM HOHOB,
IIPUCYTCTBYIOIIUX B OCTaBLIEMCSI PacTBOpPE, €CJIM M3BECTHO, YTO PAaCTBOPUMOCTH XJIOpHJA
Oapusi, HUTpaTa HaTpUs, HUTpaTa Oapus U XJIOpHIa HATPUS B JaHHBIX YCIOBUSIX COCTABJISIOT 25,
82, 9,05 1 33 rua 100 r BoIBI COOTBETCTBEHHO.

3. MaccoBast nonst kapOoHaTta HaTpusi B HacklieHHOM nipu 20 oC pacTBope paBHa
0,18. Ompenenure K03(PUIHEHT PACTBOPUMOCTH KPUCTAUIMYECKOH CO/BI B BOJAE HPHU ITOM
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TEMIIepaType U MOJISIPHYIO KOHLEHTPAIMI0O NOHOB HATPUS B HACBHIIIEHHOM PacTBOPE, €CJIH €ro
MJIOTHOCTH 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 YKCYCHOM KHUCIOTHI B IaHHBIX YCIIOBUAX cocTaBisieT 2 %. M3meHeHnem
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 JUCCOLMALMU KUCIIOTHI 110 MEPBOI cTyneHu paBHa 8,6 % (aucconuanuei o BTOpou
CTYIIEHU IIpeHeOpeyb), a KOHIEHTPALlKs HOHOB BOAOPO/Ia B HACBIILICHHOM PAacTBOPE COCTABIISET
0,061 momnw/m. IlnoTHOCTH pacTBopa 1,1 T/™MI1.

TEMA 11. TenJioBblie 3¢¢deKTbl XUMHYECKHUX PeaKiuii

1. Omnpenenure, CKOIBKO BBIICIUTCS TEILIOTH TP 00pa3oBanuu 3,4 T aMMHUaKa, eCITH
ero Teriota oopasoBaHus paBHa 46,2 kJ[>k/MOJIb.

2. Temnmotel oOpazoBanus FeO, Fe304 u Fe2O3 paBubl 266,5; 1117 u 8222
k/[x/Monb cooTBeTcTBeHHO. Omnpenenure, CKOJIbKO TEIUIOTHI BBIACIUTCS MPU cropaHuu 2,8 T
JKeJle3a B YUCTOM KHCIOPOJIE.

3. 12 T MOHOCaxapuaa COXIJIM B M30BITKE KHUCIOPO/A, MPU 3TOM BBIACIHIOCH 184
kJ[x termmoTel. [locne mpuBeneHUs MPOAYKTOB CrOpaHUsi K H.y. BBIIEIWIOCH 7,2 T BOABI U
ocraiock 16,8 1 ra3oBoii cmecu (H.y.) ¢ IUIOTHOCTHIO 10 Bogopoxay 19,2. Onpenenure hopmyiy
MOHOCaxapua, eCIi U3BECTHO, YTO €ro TeruioTa cropanus pasHa 2300 kJ[k/MoIb.

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 ra3oBoi cMecH ¢ MIOTHOCTBIO 1,635 1/11, 00beM KOTOPOH MOCie MPOMyCKaHUS
gepes 30BITOK pacTBOpa MISIOYH YMEHBINWIICS Ha 6,72 1. Onpenenure CTpyKTypHYIO Gopmyny
COXCOKEHHOTO BEIleCTBa, €CIM ero Teruiota cropanus pasHa 1200 x/x/monb. Bece 06beMbl u
IJIOTHOCTh MU3MEPEHBI TPU HOPMATIbHBIX YCIOBHSIX.

5. 29 r HACBIIIEHHOTO OJIHOATOMHOTO CHUPTAa HArpeld B MPUCYTCTBUHM CEpPHOM
KHCIIOTHI U TIOJIYYHJIM CMECh TSTH M30MEPHBIX aTKEHOB W MpocToro 3¢upa maccoit 24,95 T .
Omnpenenurte BBIXOJ IPOCTOrO 3(pupa B pacuere Ha B3ATHINA CIIUPT U MPEUIOKHUTE CTPYKTYPHBIE
(hopMyITBI HICXOHOTO CIIUPTA U TIOJIYYCHHBIX aJTKEHOB, €CJTM U3BECTHO, YTO MpHU Cxkuranuu 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 o6bema GpOMOBOIOPO/Ia PACTBOPHIIM B TpeX oObeMax pacTBopa KapOoHaTa
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 XJIOPOBOIOPO/Ia HA/IO0 PACTBOPUTH B OJTHOM O0BEME pacTBOpa
docdara HaTpus ¢ MOJISIpHOI KOHIEHTpanuei conu 0,1 MOnb/1, 4TOOBI MOTYYUTH PACTBOP, B
KOTOPOM MAacCCOBBIE O KUCIBIX COJIEN PaBHBI MEXKY COOOM.

3. A30TO-BOAOPOIHYIO CMECH IPOMYCTUIIN HAJl )KEIE3HBIM KaTaIU3aTOPOM, ITPH ITOM
€€ TUIOTHOCTh yBennuuiachk Ha 44,8 %. OnpeneanuTe MacCOBBIE IOJIA BEIIECTB B pacTBOPE,

MOJIY4YEHHOM NpH nponyckanuu 10 1 koHEeYHOU ra3oBoi cmecu uepe3 87,5 Mil pacTBopa

(hochopHOIt KUCIOTHI ¢ MAaCCOBOM J0JIel KUCIOTHI 8 % 1 TiIoTHOCTRIO 1,05 T/Mit.

4. B 100 mn pactBopa ¢ochopHONW KHCIOTHI C KOHLEHTpalued 2 Mo/l U
MJIOTHOCTHIO 1,1 I/MJT pacTBOpHIIM HEKOTOpOE KommdecTBO okcuaa (pocdopa (V), B pesynbrare
4ero MaccoBasi JIOJisi KHUCJIOTHI B PAacTBOPE yIBOWIACH. B MOIy4eHHBIH pacTBOP MPOMYCTHIH
13,44 n metunamuHa (H.y.). Onpenenure MacCcoBbI€ J0JIM BEIIECTB B KOHEYHOM pacTBOPE.

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

noneit menoun 15% u mrotHocthio 1,18 r/mMn. MaccoBast 4oJIsE KUCI0# COJIM B KOHSYHOM
pactBope coctaBuia 9%. OnpenenuTe Maccy npuMecel B BICXOAHOM o0Opasiie Cybdua xxenesa.
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TEMA 13. CkopocThb XUMHYECKHX peakuui (v)

1. 1 51 BOIHOrO pacTBOpa areTajibJeruja C MacCOBOM JI0JE€H pPacTBOPEHHOIO
BemiecTBa 8,8% U MIOTHOCTBHIO 1T/MiT cMemranu ¢ 1 1 aMMuagHOTO pacTBopa OKcuaa 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  peakiMu  OMBUICHUS  METWjalerata MpsSMOIPONOPIHOHATIbHA
MPOM3BEACHNUI0O  MOJISIPHBIX ~ KOHLIEHTpalMid  pearupyromux  BemecTB.  Ompenenurte
KOHLEHTPALIMIO THIPOKCH/Ia HATPUSl B PEaKLIMOHHOM CMECH, €CIIM U3BECTHO, YTO MAacCOBAast 10JIs
MeTujanerata B Heil cocraBisieT 3,7 %, CKOPOCTh peaKklMu B JaHHbIII MOMEHT BPEMEHHU 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
T/MIL

3. B pe3ynbrare peakiuu OposkeHus 1iroko3bl mpu 25°C 3a 2 yaca Beiaenmiioch 17,92
1 okcuaa yriepona (IV) (a.y.). Onpenenute maccy cnupTa, 00pa3yroomEerocs mpu OpoXEHUH
TIFOKO3BI B TaKOM ke o0beme 3a 1 vac npu 35°C, eciim U3BECTHO, YTO CKOPOCTh 3TON pEaKINH
HE 3aBUCHT OT KOHIICHTPAIlMU TJIFOKO3bI, a TEMIIEPaTypPHBIH KOA((UIIMEHT CKOPOCTH PaBEH
BOCHMH.

4, CkopocTh peaknuu STepuUKANUA TPSIMO TPOTOPIIMOHATFHA TPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTPAIMi KUCIOTHI U CHHUPTA, MpU4YeM KOA(PGOUIIUEHT MPONOPLHUOHATIBHOCTH
ipu 40°C pasen 0,004 n/Monb.MuH. OnipeieuTe BETMIHNHY CKOPOCTH PEaKIIUU dTepruduKanmm
npu 70°C B pacTBope B TOJIyOJie, B KOTOPOM MAacCCOBBIE JIOJIM YKCYCHOM KHCJIOTBHI U METaHOJa
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 NOMECTWIHM PAaCTBOP CEPHOM KHUCIOTHI C MacCOBOM
noneit kucnotsl 4,75% (mnotHocTs 1,032 r/Mi) U cBepXy HATWIIM TOJCTBIN CIIOM XKHUIKOTO KHPa,
COJIEpIKaIIer0 OCTaTKU TOJIBKO OJIEMHOBOM KUCIOThL. Yepes 24 yaca B BOAHOM CJI0€ MOSIBUIIOCH
0,46 r rounepuna. OmpenenuTe Maccy OJIGMHOBOWM KHCIOTHI, OOpasyrolleics mpu
BBIZICP’KUBAHUU CJIOSI TAKOTO YK€ JKUpa MPH TOM ke Temmeparype B cocyae nuamerpom 20 cMm B
KOHTAKT€e C paCTBOPOM CEpHOM KHCIOThI ¢ MaccoBOi foiel kucnotel 20,9% (mnotHocts 1,172
r/mi) B TedeHne 40 yacoB, yUUThIBasl, YTO CKOPOCTb JAHHOM T€TEPOT€HHOMN peakluu MpsSMo
MPOMOPIIMOHANIbHA KOHIIEHTPAllMd MOHOB BOJOpOJa B BOJHOM cilioe. M3MeHeHusiMu o0bema
BOJHOT'O CJIOSl IPEHEOpEYb.

TEMA 14. XuMu4yeckoe paBHOBecHe

1. Cwmecp a3oTa ¢ BOJOPOJIOM C IUIOTHOCTBIO TO BOJOpOAYy 7,5 HarpeBaiul B
MPUCYTCTBUU JKEJIE3HOIO KaTajau3aTropa A0 YCTAHOBIEHUS XMMHYECKOTO PaBHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIAIWJIM W MPHUBEIN K HOPMAJIBHBIM YCJIOBUSIM, TIPH 3TOM €€
IJIOTHOCTH OKa3anach Ha 20% OoJbIlle MIOTHOCTH UCXOAHOM cMecu. Ompenenure 0ObeMHbIE
JIOJIM BELIECTB B UCXOAHOM M PaBHOBECHOM I'a30BbIX CMECAX.

2. B rasoBoii cmecu, cocrosimieii u3 okcuaa cepsl (IV) u kucinopoa ¢ OTHOCUTENBHON
IUIOTHOCTBIO TIO BO31yXYy, paBHOM 11,7655, uwacth oxcuma cepwl (IV) mpopearupoBana u
oOpa3oBasiack paBHOBECHAs ra30Basi CMECh C OTHOCUTEIBbHOU TNIOTHOCTRIO Ha 25% OobIiie, ueM
IJIOTHOCTh HMCXOJHOM CMECH, M3MEpPEHHOM IpU TeX XKe YCloBHAX. Paccuumraiite cocras
PaBHOBECHON CMECH B OOBEMHBIX MPOIIEHTAX.

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 XHMHUYECKOro paBHoOBecus. OOpa3oBaBIIYIOCS CMECh IOCIE
MpUBEACHUS K H.y. oOpaboTamu wu30BITKOM pacTBopa Tuapokcuaa Hatpus. [lpu sTom
obOpazoBaniock 98,5 T cmecu coneit u ocramock 10,6 1 ra3zoBoit cmecu. Paccumraiite maccy
ucxoaHoro okcuaa cepsl (VI) 1 KOHIIEHTpAIMH BEIIECTB B COCY/I€ B MOMEHT PaBHOBECHSI.
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4.  Ta30Byr0 cMech, IOITYYEHHYIO B pPe3y/bTaTe TEPMUUYECKOTO Pa3I0KEHUSI HUTpaTa
MeZM, HarpeBaju MpU HEKOTOPOW TeMmIlepaType A0 yCTaHOBIEHHUs paBHOBecus. Ompenenure
MacCOBBI€ JI0JIN BEILIECTB B PABHOBECHON CMECH, €CII U3BECTHO, YTO INIOTHOCTH €€ 10 BOJOPOY
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 wiotHOCThIO 0,816 r/MiT 10O6AaBUIIM KAIIlO0 CEPHOM KUCIIOTHI U HarpeBajH 0 YCTAHOBIICHUS
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 MaccoBble J10JIM BEUIECTB B paBHOBecHOM cMecu. (Peakiueit Hatpus c
CepHOM KUCIIOTON MpeHeOpeyb).

TEMA 15. DJleKTpoXMMH4YeCKHH Psii AKTUBHOCTH METAJLJIOB

1. 106. 40 r mopoika Marausi MOMECTUIIN B PacTBOP CcyibdaTa MHHKA Maccoi 596 T.
Uepez HEKOTOpOE BpeMsl METAIMYECKHH MOPOLIOK OTIEIWIM OT PacTBOPA, BHICYLIWIA H
B3BecwJIM. Macca mopoIlKa oka3anach paBHOM 56 r. Ompenenute MacCOBYIO JOJIO cyibdaTa
MarHusi B pacTBOpE, OCTaBUIEMCS I10CJIE€ OT/IEJICHHS METANIMYECKOTO MOPOIIKA.

2. 107.B pactBop, conpepskantuii HuTpar xene3a(ll) u auutpart xenesa (I11) ¢ paBHbIME
MOJIIPHBIMU KOHIIGHTpAIMSIMU OMYCTHJIM IIMHKOBYIO IUTAaCTUHKY 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
noiei kucnotsl 95% u motHocThio 1,8 T/Mi1. Omnpenenute 00beM BBIIEIUBIIETOCS MPH STOM
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 xkenesa (I111), oobemom 100 mut 1 iotHOocThIO 1,1 /™. [Tocne okoHUaHMS
XUMHUYECKHUX PEaKIHUil Macca IUIACTUHKU yMeHbIuiach A0 5,905 r. IlnmacTUHKY BBIHYJIH U3
pacTBopa, ¥ pacTBOPUIIU MIPHU HarpeBaHUM B M30BITKE KOHIICHTPUPOBAHHOMN CEPHOUM KUCIOTHI, B
pe3yibTaTe 4ero BbIAETWIOCH 2,464 1 raza (H.y.). Onpenenure MOJSpPHbIE KOHLEHTPALMUA U
MacCOBBIE JIOJIH BEI[ECTB B UCXOJAHOM PACTBOPE HUTPATOB HKeJe3a.

4. B 40w pacTBopa ¢ miotHocThio 1,25 r/™Mi1, cogepxarero 10% (o macce) HUTpaTa
HaTpusi, HUTpAT cepedpa U HUTPAT MeIU MOrPy3WIN IMHKOBYIO IUIACTUHKY Maccoil 9,75 T.

5. Ilocne oxoHYaHHs BCEX peaklMi MaccoBas J0Jsl HUTpaTa HATPUS B PacTBOpE
yBenuuniack 10 10,81%. ITnacTuHKY BBIHYIM M3 pacTBOpa, U 00paboTanu 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 Hutpara pryTH (II) ¢ MmaccoBoii noneit conu
19,5% wmacca pactBopa ymenbmmiack Ha 10,85 1. Omnpenenure KOJUYECTBA BEIECTB,
BBIIEJIMBUIMXCS HA 3JIEKTPOJAX U MAacCCOBBIE JI0JIM BELIECTB B OCTaBLIEMCSI paCTBOPE.

2. 50 r BomHOTO pacTBOpa Cynb(ara Meau MOJIBEPIIIN DJIEKTPOJN3Y, IPU 3TOM Ha
aHoJe BBIIEINIOCH 2,8 11 Ta3a (H.y.). OnpenenuTe MacCOBYIO JIOJIO Cynb(ara Meau B UCXOIHOM
pacTBOpe, €CIIM U3BECTHO, YTO MOCIIE DJIEKTPOIN3a Macca pacTBopa coctaBuiia 42,4 r.

3. Omnpenenurte cocTaB pacTBOpa (B MacCOBBIX JI0JISIX), OJTYYEHHOTO B Pe3yibTaTe
anektposusa 100 T pactBopa cynbdaTta 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 XJIopuJa HaTpusi C MaccoBoil nonei comu 5% B TeyeHHe
HEKOTOpPOr0 BPEMEHHM MOJABEpraiu 3eKkTpoausy. 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 noneit conmu 10% wu mnotHocThIO 1,1625 r/™mMn Ha 31eKTpojax
BBIIEIUIIOCH 8,96 11 Ta30B (H.Y.), IPU CMEIIMBAHUU KOTOPBIX MOJIYYaeTCS CMECh C TUIOTHOCTHIO
1o Bojopoay 8,5. Onpenenure MacCOBbIE JI0JIM BELIECTB B paCTBOPE MOCIE BHIKIIOUEHHUS TOKA.
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8. OueHoYHBIE CPpeACTBA /ISl TEKYIero KOHTPOJIS yCIIeBAeMOCTH, py0e:KHOil aTTecTallly H
NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHMS JMCIUILIHHBI.

IIIkajia oneHUBaHUSA YU4eOHOIi 1esiTeIbHOCTH cTyldeHTa [IpakTHyeckue 3aHATHSA
OO0mmi quara3od 0aIoB 3a JaHHBIA BU nedareiibHocTH 0-25. OrieHuBaeTcs KauecTBO U
YPOBEHBb PEHICHHS 3a/1a4 MO0 Ka)XJI0H KOHKPETHOW TeMe JUCHHUILIMHBI (KOJIMYeCTBO OAJUIOB 3a
KaXIyI0 TEMY paclucaHo B Tabiuile Boie 11.5). Kpurepuu: perienne T0KHO OBITh 0(OPMIIEHO
C MOJPOOHBIM ONMMCAaHUEM XO/a PEeIICHUS U pacuyeTHBIX (OopMyd B OOIIEM BHJE C YKa3aHHEM
eIMHUI U3MEPEHUS BCceX BennuuH. [IpernogaBarens MOXKET 3a7aTh BOMPOC, C IECJIbIO BBISCHCHUS
MOHUMAHUS CTYICHTOM M3y4aeMOro MaTepuaia.

3 Gamna 3a/aun penieHsl MPaBUILHO, 0€3 OIMTHOOK.

2 Gamna Xox pelieHus NpaBUIbHbBIN, HO JOMYIIEHA
omuOKa B MAaTEMaTHYECKUX pacueTax.

1 Gayn Jomnymieno He 6oinee 2-X ommOOK B X0
pEIICHUSI.

0 6aynoB Xoy penieHus 3ajaul HEBEPHbIN

MakcumanbpHas cymMMa 0ajiToB 32 BCE BU/IbI YUCOHOM S TSIIEHOCTH CTYICHTA 33 OJTUH CEMECTP
no aucuuiuimHe «MeToanka 00y4eHus IKOJIbHUKOB PellIeHHI0 PACYETHBIX 32124 10
xumun» cocrasirsier 100 0ayuioB.

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

56 OaiutoB U OoJIee 3a4TEHO

MeHee 56 daiuioB HE3a4TEeHO

Ecau o pe3yiibTaTaM 06y‘leHI/IH n peﬁTHHFOBOFO TECTUPOBAHU B CEMECTPC CTYJCHTOM
HC Ha6paH0 56 6aJ'IJ'IOB, TO CAACTCA yCTHBII>'I 3a4CT. MaTepI/IaJ'IBI 3449€Ta BKIIIOYAKOT BOIIPOCHI,
IMPUBCACHHBIC B JTaHHOM pa6oqel71 nporpamMmme.

Bomnpocs! k 3a4€Ty 110 AUCIUILIMHE

1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMHUHU B KypC€ XUMHUH CPEIHEN IIKOJIBI.

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

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

4. OcHOBHbBIE MaTeMaTUYECKUE TOHATUS (TIPOMOPIHS, IPUBEACHHUE K €IUHUIIE, TPOLIEHTHI,
rpaduKu, CUCTEMbl YPaBHEHU, OKPYIJIEHHE YUCel U T.J.) B pEIIEHUH XMMUYECKHX 3a/1a4.

S. O603HaueHust PU3NYECKUX U XMMUUYECKUX BEJIMYMH B 0()OPMIICHUH PEIICHUS 3a/1ad.

6. Pounb, MeCTO 1 ICMX0JIOrO-TIE1arorn4ecKre OCHOBBI IPUMEHEHUS U PELICHUs] paCUE€THBIX
3a/1a4 B Kypce XUMUU CPETHEH IIKOJIBI.

7. OO1u11e peKOMeHaluH K PeIIeHUI0 PaCUeTHBIX 3ajau.

8. Onpenenenre NOHIATUS «ydeOHas XMMHUECKas pacueTHas 3a7aday.

9. YcnoBue, aHanu3 yciIoBUs, KAUECTBEHHAs! U KOJIMYECTBEHHASI COCTABIIAIOIINE PACUETHON
3aJ]a4uM, aITOPUTM pelieHus], 0hOpMIICHHE PEIICHUs 3aJauH.

10.  Pacuerbl Ha OCHOBE NEPBOHAYATBHBIX XUMUYECKUX MOHATUH ((popMyna BemiecTsa,

aTOMHas Macca, MOJIEKYJISpHasi Macca, YUCJI0 aTOMOB, MOJIb, YUCJIO ABOrapo, MaccoBasi 10JIs
3JIEeMEHTa B BEUIECTBE U Jp.).
11.  Pacuersl c npuMeHEHHEM 3aKOHA MIOCTOSIHCTBA COCTABA.
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12. Omnpenenenue Maccel, KOJIUYECTBA, 00bEMa YUACTHUKOB PEAKLIMU 110 YPaBHEHUIO
peaxIuu, eciId U3BECTHBI Macca, KOJUYECTBO WM 00BEM OJJHOTO U3 YUaCTHUKOB XMMHUECKON
peaxkuu.

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

14.  Pacuersl O IPUTOTOBIEHUIO PACTBOPOB, IO OIPEECIICHUIO OT/IEIbHBIX KOMIIOHEHTOB B
pacTBOpe, 110 ONPENEICHUIO KOHLICHTPAllMi PaCTBOPOB M PaCTBOPUMOCTH BELIECTB.

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.  PacueTsl Ha OCHOBE 3aKOHA JICUCTBYIOIMUX Macc, paBuia Bant-I'odda.

19.  3apgaum Ha ompeneneHue TEIUIOBBIX 3()(HEKTOB XUMHUUYECKIX PEaKLIUH.

20.  OcHOBHbIE MUHEpaJIbHBIE YA0OpEHUs, CIOCOOBI BHIPAXKEHUS TUTATEIILHONW IIEHHOCTH
ynoOpeHuit B arpoxumMun. PacueTsl o BHECEHUIO y100pEHUIl B IOYBY.

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

22.  HWpenTuduxanus BeLecTBa 110 €ro COCTaBy U CTPOEHHUIO.

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

24. [IpruMmeHeHne KOMITBIOTEPHBIX TEXHOJIOTUI JUISl PEIIEHUS PACYETHBIX 33/1a4 110 XUMHUH.
25. OCHOBHbBIE NPUHIIMIIBI OPraHU3AIMU OJUMIIAA]T LIKOJIBHUKOB PA3JIMYHOTO YPOBHS.
[TpumMepsl penieHrs U OLICHUBAHUS PACYETHBIX OJIMMITMAHBIX 3a/a4.

26. Pemrenue TumoBoi 3agaun B COOTBETCTBHUM co crienudukanuei EI'D mo xumum.

27. PenieHre TUTIOBOM 3a1a4d B COOTBETCTBHH CO IKOJIBHOU MTPOTPaMMOM MPOQIILHOTO
YPOBHSI.

ITPUMEPHBIE TECTOBBIE 3ATAHUA

ITpu snextponuse Boauoro pactBopa KCI Ha karose BbimenseTcs:
KaJInii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

ITpu snexrponuse Boauoro pacrBopa KCl Ha anose Beigensiercs:
KaJInii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

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

4,
5,
6

OKBUBAJICHT MarHus B peakUM C CEPHOU KUCITOTON paBEeH:
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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 pacCTBOPEHHOI'O BELIECTBA!
10T,

5T,

I,

1,5T.

MoutsipHasi KOHIICHTpAIKS BEIIECTBa B paCTBOPE PaBHA MOJIIPHON KOHIICHTPAIIUU YKBUBAJICHTA
BEIIleCTBA IS

CEPHOM KHUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCH/IA KaJIBIIHS,

dbocopHOIi KHCIIOTHI,

[Tpr HOPMATTBHBIX YCIOBHSX 8 T KUCIOPOJa 3aHUMAIOT 00bEM:
11,

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 ycIOBUSIX 14 T a30Ta 3aHUMAIOT O0BEM:
1,

22,4 1,

11,2 n,

5,6 1,

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

DKBHUBAJICHT I'MIPOKCHIA MEIH B PEAKIIUH C U3OBITKOM COJISTHON KHUCIIOTHI PABCH:
98,

49T,

Cu(OH),

1/2 Cu(OH)a.

[Tpu HOpManbHBIX ycinoBUsAX 38 T hTopa 3aHUMAIOT O0BEM:
11,

22,4 7,

11,2 1,

5,6 1,

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

120 T,

80T,

40r.

MoutsipHasi KOHIICHTPAIHS BEIIECTBA B PACTBOPE paBHA MOJISIPHOW KOHIIGHTPAIlMK SKBUBAJICHTA
BEIIlECTBA IS

CEPHHUCTOM KUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCHIA Oapus,

bochopuCTOit KUCITOTHI,

B 2 15 M pactBopa coaepKUTCsI 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 1,

11,2 m,

28 1,

22,4 7.

B 15 mn Bogs! pactBopuiin S 1 conu. [losmydniam pacTBop ¢ MaccoBOil 10JIEH:
25 %,
20 %,
30 %,
15 %.

9. VYueb6Ho-MeToaHYecKOe M HMHPOPMALMOHHOE 00eciedeHne TUCIUTIITUHBI (MOTYJIs1)
a) OCHOBHas JIuTepaTypa:
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— ISBN 978-5-9916-8914-4. — Tekct: anexktponnsiii / ObC KOpaiit [caliT]. —
URL:https://biblio-online.ru/bcode/431810(nata oopamenus: 12.06.2019).

KpaTkuit kypc XumMuu ¢ mpuMepamMu pelieHus 3a/1a4 U 3aIaHusIMU JJI11 CAMOCTOSITEIbHOM
paboTter: yaeoHoe mocobue / B.M.Enpumos, C.C.babkuna, E.M.Msicoenos,

AN SApommnHckuii. — Mocksa: upexkt-Menua, 2014. — 348 ¢. — Pexxum noctyna: mo
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) ONOJIHUTEIbHAS TUTEPATYpa:

1.

CyBopos, A. B. O6mas 1 Heopranuueckas Xxumus. Bormpocs! u 3agaun: yaueOHoe nmocooue
JUISL cpeliHero npodeccuonanbHoro oopaszosanus / A. B. CyBopos, A. b. Hukoinbckuii.
— 2-e u3 ., ucnp. u gom. — Mocksa: M3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-07903-6. — Texkcr:
sanekTponusiit // IBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nata
obpamenus: 12.06.2019).

Amnapnes, A. N.O6mas xumusa. COOpHUK 3aJlaHU# ¢ IpUMEpaMu pelIeH i : yueOHoe
nocoOue Jyisi cpeaHero npogeccuoHanbHoro oopasosanus / A. . Anapues, JI. U.
Adonuna. — 2-e uzna., uctp. u gon. — Mocksa: M3garensctBo IOpaiit, 2019. — 127 c.
— (ITpodeccnonansruoe oopazosanue). — ISBN 978-5-534-09932-4. — Tekcr:
anekTponnsiit // IBC HOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nata
obpamenus: 12.06.2019).

Oneiinuxos, H. H. Xumust. AIroput™Msl pemieHus 3a/1ad U TeCThl: yueOHOoe ocooue Jiist
cpenHero npodeccuonaapHoro oopazosanus / H. H. Onetinukos, I'. I1. MypaBbeBa. — 3-
e u3 ., ucnp. u gom. — Mocksa: U3narensctBo FOpaiit, 2019. — 249 ¢. —
(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-9916-9665-4. — Texkcr:
anekrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705(nara
obpamienus: 23.12.2018).

I'muaka, H. JI. O6mas xumus. 3agaun ¥ ynpaxHeHUs! yaeOHO-TIpaKTHYeCKoe mocodue
JUIs cpeaHero npogeccuonanbHoro oopazosanus / H. JI. I'munka; nmox penakiueii 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. 3anagavk yueOHOe mocodue st CpeaHero mpodecCHoHaIbLHOro 00pa3oBaHus /
1O. A. JleGenes [u ap.] ; mox obmieit penakiueii I'. H. @aneeBa. — Mocksa
WznatenberBo FOpaiit, 2019. — 238 ¢. — (IIpodeccuonansuoe 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) MporpamMmMHoe oOecriedeHne u HTepHeT-pecypehl
ObecrieueH JOCTYyN K COBpEMEHHBIM MPOPECCHOHATBHBIM 0a3aM JaHHBIX, HHPOPMAITMOHHBIM
CIIPaBOYHBIM U MTOMCKOBBIM cucteMaM (oubmmorexka COI'Y):

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

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

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

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

6. ObBC «Opaiit» - oOpa3oBarenbHas cpeia, BKIIOYANONIAs BUPTYaIbHBIA YHMTAIbHBIA 3all
y4eOHHUKOB M YUEOHBIX TIOCOOHiT OT aBTOPOB U3 BEAYIIUX BYy30B Poccuu 1o BceM HampaBIeHUSAM
U crienuansHocTaM (Www.biblio-online.ru)

7. Uudopmarimonno-mpaBoBoii moptai «Iapant» (http://www.garant.ru/ ).

8. CripaBouHast mpaBoBasi cuctema Koncynprant ILmoc (http://www.consultant.ru/ ).

CocTaB JINIEH3NOHHOTO ¥ CBOOOTHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOTO
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BOICTBA

Ne ni/m HaumeHoBaHue Ne jorosopa (JinMueH3us)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
L 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
' 04.2016 .
AHTHBHUpPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 mo
3. | mporpammMHoe oOecrieuenue | 14.03.2019 r, npoxsena go 2021 r.
KasperksyTotalSecurity
ITporpamma anst O9BM «bank | Pazpabotka cory CBuzerenseTBo 0
4. | BOTIPOCOB JUIS KOHTPOITS TOCYJapCTBEHHON PpETUCTpalliil TPOTPAMMBI IS
" | 3HaHMI» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctrema | OOO Aiicrexnoroop Ne J[83-2020 ot 10.08.2020-
5. | mpoBeneHus BEOHHAPOB. 10.08.2021 .
Cucrema moucka TeKCTOBBIX | Ne795  or  26.12.2020  (nmelicTBUTENIEH 0
6. | 3aMMCTBOBaHMI 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«Antunnaruar.BY3»
[Tporpammuoe obecnieuenue | CBOOOAHOE MporpaMmHoe obecreuenne(beccpouHo)
TUTST pPEIaKTHPOBAHUS
7. | xummaeckux dopmyn  Isis
Draw
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8.

Cucrema
Sunrav WEB Class

Ne468

TECTUPOBAHUS

or 03.12.2013  UII
P.T.(6eccpouno)

Cynrarynux

DnekTpoHHas OnbImoTeka
JIMCCepPTALiU U aBTOpedepaTos
PI'B(DB/] PI'B)

https://dvs.rsl.ru
Tpebyetcst peructpaius B OMOIMOTEKE
cory

OBC"YHuBepcurerckas OuOIMOTEKA
ONLINE"

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

9BC «Hayunas 3JIEKTPOHHAs
oubimorteka eLibrary.ru»

http://elibrary.ru.
Tpebyercs peructpanuss B OuOIHOTEKE
cory

YHuBepcanpHas 0a3 pgaHHBIX East

https://dlib.eastview.com

.| View
4 Jlorun: Khetagurov; [1apomns: Khetagurov

OBC  «Koncymprant  cryaeHrtay | http://www.studentlibrary.ru
Crynendeckas AIIEKTPOHHASI
OubnmMoTeka MO MEAWIMHCKOMY H
(bapmarieBTHYECKOMY 00pa30BaHUIO,
a TaK)Ke 10 €CTECTBEHHBIM M TOUYHBIM

HayKaM B IICJIOM.

cory

TpeGyercs peructpauus B OubmnoTeke

OBC «lOpaiit» - obpasoBatensHas | Www.biblio-online.ru
cpeda, BKIIOYANOLIAs BHUPTYaIbHbIH
YUTAJIbHBIA  3a1  y4eOHUKOB U
6. yueOHBIX MOCOOMN OT aBTOPOB U3
BeAylIux By30B Poccuum 1o Bcem
HalpaBJICHUSAM U CHEIHATbHOCTSIM

cory

TpeGyercs peructpauus B OubGIHOTEKE

PexoMenpauuu mno wucnosb3oBaHuio MHTepHeT-pecypcoB M APYIrHX JJIEKTPOHHBIX
I/IH(l)OpMalll/IOHHbIX HCTOYHUKOB
https://strempler.ucoz.ru/

10. MaTtepuaibHO-TeXHUYECKOe obecrievyeHHe JUCHUILIUHBI (MOYJIs1)
Y4eOHbIe ayANTOPHUH VI NIPOBEJCHNUS 3aAHATHH JIEKIMOHHOI0 THIIA, CCMHHAPCKOI0 THIIA,

rPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJbTALMIA, TEKYILIEr0 KOHTPOJISI H MPOMEXKYTOYHOI
aTTecTallH, 2 TAKIKE CAMOCTOSITEJILHOH PadoThl 00yYAIOIMXCS: TIPETIOIaBATEIbCKAN CTOI,
CTYJI, CTOJIBI M CTYJbsSI JUT oOydarommxcsi, Kadeapa, KlaccHas JOCKa.

OGopynoBaHue:
MPOrpaMMHBIM O0ECTIEYeHUEM, BBIXOJOM B CEeTh VHTEpHET W JOCTYIOM B JJIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y

MYyJbTUMEAUNHBIA KOMIUIEKC (IPOEKTOp, OKpaH), HOYTOYK, KOJOHKH C

[Tporpammuoe obecnieuenne Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; nemoHCTpaliMOHHbBIE U y4eOHO-HATJISAHBIC TOCOOUs (BHICOTIPE3CHTAITN ).
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JlaGopaTopun: KOMIBbIOTEpPHBbIE KJACCHI JUIA NPOBEJCHUS] TEKYLIEro KOHTPOJIS M
NPOMEKYTOYHOM aTTeCTALMH, 2 TAKIKEe CAMOCTOATEJIHLHOH PadoThl 00y4al0IMXCH:

HpeHOI[aBaTeJ'IBCKI/II\;I CTOJI, CTYJI, CTOJIbI U CTYJIbA JIA o6yqa101u14xc;1, Ka(bez[pa, KJIaCCHas JOCKaA.

Obopyoosanue: KoMIbloTepsl Al KOMIIBIOTEPHOTO KJIacca B KOMIUIEKTE - C HMPOrPaMMHBIM
oOecrieueHreM, BBIXOJIOM B ceTb VIHTEpHET W JOCTYNOM B AJIEKTPOHHYIO HH(OPMAalMOHHO-
obpazoBarenbhyto cpeny COI'Y; ucrounuku 6ecriepedoitHOro nutanus, Ippon, KoMMyTaTop s
knacca D-Link DGS-10240, untepaktupHas nocka 78 (1702070/15112/11344/2+ npoexrop Beno
MX5083.

Ipocpammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); [Iporpammuoe
obecrieyeHne s peaakTupoBaHusi xumuyeckux (opmyn Isis Draw (beccpounoe I10);
Koncynprant mmoc; CuctemMa IOMCKA TEKCTOBBIX 3aWMCTBOBAaHHMM «AHTHIUIaruat BY3y;
[Iporpamma mis OBM «bank BompocoB ansi KoHTpois 3HaHui»; [apant; Cisco Webex;
JEMOHCTPAIIMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUICOMPE3CHTALIHS).

bubauoreka, B TOM 4mc/ie YUTAJbHBIA 3aJ1: CTOJBI U CTYJbS JJIA OOYy4Yaroluxcs,
KOMIIBIOTEPHl B KOMILUIEKTE - C MPOrPaMMHBIM OOECreueHUuEeM, BBIXOJIOM B ceTh VHTepHeT u
JOCTYTIOM B AJIEKTPOHHYIO HH(OpMaIiMoHHO-00pa3zoBaTenbhyto cpeny COI'Y.

IIpoepammnoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koucynperant mitoc; ['apant; Cisco Webex;

OBbC"YnuBepcurerckas oubnmmoreka ONLINE" https://biblioclub.ru

OBbC «KoncynbTaHT cTyAeHTa»  hitp://www.studentlibrary.ru

3BC «fOpaiit» www.biblio-online.ru
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