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MOATOTOBKH)
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[IporpaMMa cocTaBieHa B COOTBETCTBHM ¢ @DenepalibHBIM  TOCYIapCTBEHHBIM
oOpa3oBaTenbHbIM cTaHAapToM Mo HampasieHuto 44.03.05 Ilemarormdeckoe oOpa3oBaHue (C
IBYMs TPOMISIMU TIOATOTOBKH), YTBEP)KICHHBIM INPHKa30M MUHHCTEpPCTBA OOpa3oBaHUs U
Hayku Poccwuiickoit ®enepanmu ot 09.02.2016 1. Ne 91, yueOHBIM IUIAaHOM TOJTOTOBKU
OakanaBpa no HampasieHuto 44.03.05 Ilemaroruyeckoe obOpaszoBanue (¢ ABYyMs HPOPHISIMHU
MOATOTOBKH), yTBEpkKJIEeHHbIM YueHbiM coBetoM @OI'BOY BO  «CeBepo-OceTuHckuit
rocynapcTBeHHblll yHUBepcuTeT umeHu Kocra JleBanoBuua Xeraryposa» ot 03.03.2016 r.,
npoTokon Ne 8.

CocraButenu: Araesa @.A.,goneHT Kadeapsl 001IeH 1 HEOPraHUYECKONH XUMHUH

Pa6ouas nporpamma o6Cyk/ieHa Ha 3aceiaHuy Kadenpsl o01Iel 1 HEOPraHNYECKOH XUMUH
(potoxon Ne////off «/ 2 » _voxd  2016T.)
/

3aBexyromuii kadeapoit i /5/’942// Ky6anosa JL.M.

Onobpena coBeToM (aKyIbTeTa XUMUH, OMOIOTUH ¥ OHMOTEXHOIOT UM
(mpotoxoin Ne 14 ot «01» mrons 2016 r.)

IIpencenarens %W} AraeBa ®@.A.




1. Crpykrypa u o0masi TPy10€eMKOCTh TUCIHILIMHBI
Obwas mpyooemkocms OUCYUNTUHBL 8 3AUEMHbIX eOUHUYAX -D, AKA0eMUYecKux yacax -

180
Ounas popma oOyueHus
Kypc 5
Cemectp 9
Jlexuun 24
[IpakTrdeckue (CEeMUHAPCKUE) 3aHSATHS 48
JlaboparopHsbie 3aHATHS -
Koncynsranuu
Htoro ayuTOpHBIX 3aHATHI 72
CamocTosiTenbHas padora 108

KypcoBas pabora -

DopmMa KOHTPOJIS

JK3aMeH
3a4eT +
OO0111€€ KOJIMYECTBO YaCOB 180

2.  leau ocBoeHMS THCHMIIUHBI

HucuuiuinHa «Meronuka oOy4deHMs IIKOJIbHMKOB PELICHUI0 PACUYETHBIX 3a4ad 10
XUMHW» TpU3BaHAa O0ECTeYHTh NPO(PECCHOHATBHYIO IOATOTOBKY CTYACHTOB B KadyecTBE
yuuTene XxuMun oo1ieoopa3zoBaTenbHbIX YUeOHbIX 3aBeAeHUH. LlensiMu oCcBOEHMS TUCHUIIMHBI
«Metoanka 00y4eHUs IKOJIbHUKOB PEHICHUIO PACUETHBIX 3a/1a4 10 XUMHUN» SBIISFOTCS:
- O3HAaKOMJIEHHE CTYIEHTOB C THUIIAMM XHMHYECKUX 33aJay, MCIIOJIb3YyeMbIX B 0a30BOM H
po(QUIBLHOM Kypcax XUMUU;
- (popmupoBanue negarora-npodeccuorana, ciocoOHOro HayYuTh PEIIEHUI0 PACYETHBIX 3a7ay
yyalxcs Ha ypokax XMMHH 0a30BOTO U MPOQPHUILHOTO YPOBHEH;
- O3HAaKOMJICHHE CTYJIEHTOB C PEKOMEHJAlMSIMU MO OPraHU3alMM OJUMIIMAJ] IIKOJIBHUKOB IO
XVMMHAU W OLIEHUBAHMIO PEIICHUH ONMMITHAIHBIX 3amaHuii pasmuuHoro ypoBHs. (I1C: 01.001
Ilenaror (megaroruyeckasi AesiTeIbHOCTh B JOIIKOJIBHOM, HA4YAJbHOM 001leM, OCHOBHOM
o0umemM, cpeaHem o0meM oOpa3oBaHuu) (BocnuTaTedb, YyuuTeab); 1.003 Ilemaror
JAONOJTHUTEJbHOr0 oOpa3oBanusi jaereii m B3pociblx; 01.004 Ilenaror mpodgeccHOHATLHOTO
o0yueHusi, NPodecCHOHAILHOTO O00pPa30oBaHUsI M JAOMOJHHUTEIHLHOI0 MNpPodeccHOHATHLHOrO
o0pa3oBaHusl.

3. Mecro aucuuniaunsl B crpykrype OIIOII 6axkanaspuama
HucuumnuHa «MeToauka 0O0y4eHMsI IIKOJIBHUKOB PEHIEHMIO PAacYETHBIX 3a4ady 110

XUMUN» ABIsIETCs AUcHuUIuInHON 1o BeiOopy b1.B.JIB.04.01, oTHOCHUTCS K BapuaTUBHOM YacTH.

[IporpamMma kypca «Metoauka 00y4eHHs MIKOJbHUKOB PEHICHUIO PACUETHBIX 3a/ad 1o
XUMHN» TIpe/lHa3HaueHa Jjs O6akanaBpoB 5 kypca mo HampasieHuto 44.03.05 Ilenarorndeckoe
obpasoBanue (¢ IByMs MpoMIsIMU MOATOTOBKH). B mporiecce n3ydenns: yaeOHON TUCIIUTUIMHBI
CTYACHTHI MOJYYalOT 3HAHUS M HAaBBIKM PEIIEHUs] PACUETHBIX 3a]ad MO0 XMUMHUHU, HEOOXOAUMBbIE
JUIsL JIy4lIero TOHMMaHMS M YCBOGHHMsS Y4eOHOro Marepuaja IO BCEM XHMHUYECKUM
JUCLUIUINHAM, a TaKXe METOAMKE IPENoJaBaHus XHMHMHM, U YCIEIIHOTO TNPOXO0KIECHUS
MeIarOrM4eCKOM MPaKTUKH.

IIpy ocBoeHMM JaHHOM JUCHMIUIMHBI CTYAEHT CMOXET IPOJAEMOHCTPUPOBATH
00001eHHbIe TpyAoBble pyHkIMU (TD):



v' Tlemaroruyeckasi JesITEIbHOCTD MO MPOSKTUPOBAHUIO W PEATM3allii 00pa3oBaTeIbHOTO
nporecca B 00pa30BaTENbHBIX OPraHU3alMsAX JOMIKOJIBHOIO, HAYaJIbHOIO OOLIero,
OCHOBHOT'O O0IIIEro, CpeTHEro 001Iero oopa3zoBaHus

v’ Tlemarorudveckasi JAeSITEIBHOCTh MO MPOCKTUPOBAHHIO W pealn3alid  OCHOBHBIX
0011e00pa30BaTEIbHBIX NPOrpaMm

v IlpemogaBanme 1O  OporpamMmaM  OPO(GECCHOHATBHOrO  OOYYCHHS,  CPEIHEro
npodeccuonansHoro obpazoanus (CIIO) u HONOTHUTENBHBIM TPO(HECCHOHATHLHBIM
nporpammam (/II1IT), opueHTHpOBaHHBIM HA COOTBETCTBYIOIIUN YPOBEHb KBATH(PUKALIUN

v’ Opranuzandst ¥ TPOBEJEHHE Y4eOHO-TIPOM3BOJCTBEHHOTO MPOIECCa MPU PEATU3aAMU
00pa30BaTeNbHBIX IPOIPaMM Pa3INYHOI0 YPOBHS M HAIIPABIEHHOCTU

v' OpraHu3anioHHO-TIEIArOTHYECKOE COMPOBOXKICHHE TPYIIBI (Kypca) 00YydYaroIuxcst 1Mo
nporpammam CIIO.

Jli1g ocBOeHUs TUCHUILUIMHBI «MeToanuka 00y4eHHs MIKOJbHUKOB PEIICHUI0 PACUETHBIX
3ajjad 10 XUMMH» CTYACHTHl MCIOJIB3YIOT 3HAHUSA, YMEHHUS M CHOCOOBI JEATEeNbHOCTH,
chopmupoBaHHble B xoxe u3ydeHus gucumiuinH - «[lcuxomorus»,  «llemarormkay,
«Matematuka», «®Pu3nka», a TaKkKe XUMHUYECKUX JUCLUIUIMH HPO(EeCcCHOHAIBHOIO IUKIA
«O6mas xumusy, «Heopranudeckas XxuMusy, «@u3ndeckas XuMusy, «OpraHudecKast XUMH.

B cBoro ouepens, aucuumuinHa «MeTtoauka OOy4YeHMs ILIKOJBHUKOB PELICHUIO
pacuéTHBIX 3aJa4 [0 XUMHUU» COJEPXKUT JOIOJIHUTENbHbIE HMHPOPMAIMOHHBIE U
METO/0JIOTUYECKHE TOAXOMAbl JJS OCYILECTBIEHUS JESITEIbHOCTH CTYIEHTOB BO BpeMs
Ne1arornyecKoi MPaKTUKH, a TAK)Ke TIPU TIOJATOTOBKE BBITYCKHBIX KBAJTH(HKAIIMOHHBIX Pa0OT.

Jiis ocBoeHus qaHHOW yueObHou aucuuiuinabl (Y []) cTyneHT gomkeH
3HATh. OCHOBHBIC TIOHSTHSI, 3aKOHBI M TEOPUH OOIIEH, HEOPraHMYECKON M OpPraHUYECKON XUMUH;
YMeTb: [POBOJUTH COOTBETCTBYIOIIME MAaTEMaTHUECKUE BBIYMCICHUS; I0JIb30BaThCA

O6H.I€HpI/IH${TBIMI/I crocobamMu 0003HaYEHHUS Q)HSI/IKO'XI/IMI/I‘ICCKI/IX BCIINYHH,

Baagerb: HaBBIKAMM COCTABIICHUS YPABHEHUN XUMUYECKUX PEAKLIUN.
4. TpeboBaHus K pe3yJbTATaAM OCBOCHHS THCHMIIIHHBI
(koMmeTeHIHMH 00y4YaroLIerocsi, GopMupyemMbie B pe3yJabTaTe 0CBOECHUS
AMCUUIJIMHBI)

B pesynbraTe OCBOEHHMS NUCUUIUIMHBI Y CTYAEHTAa JOJKHBI OBITH CPOPMHUPOBAHBI
CJIEYIOIINE KOMIIETCHIINN:

[IK-1: T'oToBHOCTH peanu30BbIBaTH OOpa30BaTEIbHbIE MPOrpaMMbl IO Y4EOHBIM
peMeTaM B COOTBETCTBHHU ¢ TpeOOBaHUAMHU 00pa3oBaTeIbHBIX CTaH/IapTOB;

[IK-4: CrocoGHOCTh HCIIOJIB30BATh BO3MOXHOCTH 00pa3oBaTeNbHON cpeabl Jid
JOCTMDKEHUS] JIMYHOCTHBIX, METalpelMeTHBIX M TPEAMETHBIX pEe3yJbTaTOB OOydeHUs u
oOecrieyeHHs KauecTBa y4eOHO-BCIIOMOTraTeNIbHOTO IIpoIecca CPEeACTBAMU IPENOJaBaeMBbIX
y4eOHBIX PEMETOB;

OOmuM CpeIcTBOM KOHTPOJISL SBJISIETCS BBEJEHHAass B YHHUBEpPCUTETE OalsIbHO-
pPEUTHHIOBas CUCTEMa OLIEHKH YCIIeBaeMOCTH CTYACHTOB HaIlpaBJIeHUN OakaiaBpuaTa.

[Ipn npoBeneHuM y4eOHBIX 3aHATHII oOecneuMBaeTcs pa3BUTHE Yy OOyYaroIIMXCs
HaBBIKOB KOMaHHON paboThl, MEXIMYHOCTHOM KOMMYHHUKAIIH, TIPUHATHS PELLICHUH.



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

He | HaumenoBanue | 3aHsaTHs CamocrosiTeibHass pabora DopmbI Koum
Aen | TeM (BOIPOCOB), | Jlegern Mpak | Conepkanne yac | KOHTPOJIsS | 4eCTB
S U3y4yaeMbIX 10 — THYeC Bl 0
JAHHOH KHe 0aji10
AUCUHMITIHHE SAHSAT B
ust

1 MeTtoaudeckue 2 4 Pemenwne 3amaq mo 9 [TpoBepka | 3
TpeGoBaHUs K Teme «MaccoBas 10514 pELIECHHbIX
PELICHHIO HIIEMEHTA B 3a1a4
XUMUYECKUX XUMHYECKOM
3azad. COCZIMHEHUY WJIH B

cMecn»

2 Maremaruueckue | 2 4 Pemenwne 3amaq mo 9 [TpoBepka | 6
METO/Ibl B temaM «Ornpenenenue pELIECHHbIX
(bopmMynHpoBKe U (bopMyITBI BemecTBay, 3amad
0TOOpaKeHUH «PacueTsl o
BOXHEUIITHX ypaBHEHHSIM
KOJINYECTBEHHBIX XUMUYECKHUX peaKIuii.
3aKOHOB XMMHUH Beixon (1) nponykra B
Pacuets! o peaKkuuy Win B
XUMHAYECKUM nporecce.
dbopmynam u
YpaBHEHHSIM

3 Pacderst o Teme | 2 4 Pemenue 3anau mo 9 [TpoBepka | 3
«PacTBOpbD» TemaM «MoJsIpHBIA PEIIEHHBIX

o06bem raza (V). 3a1a4
HopmanbHble ycnoBus
(H.y.)»;

4 Pacuersr Ha 2 4 Pemenwne 3amaq mo 9 [TpoBepka | 3
OCHOBE I'a30BBbIX TeMe «AbcomoTHas (1) PELIEHHBIX
3aKOHOB u oTHocuTenbHast (D) 3a1a4

TUTIOTHOCTB Ta3a

5 3amaun K TemMe 2 4 Pemenue 3amad mo 9 [TpoBepka | 3
«Ilepnonnueckuit teme «O0bemMHas (9) u PELIEHHBIX
3aKOH U MoJisipHasi ()) 1oJis raza 3aja4
CTPOEHHUE aTOMa» B cMecu. Cpennsis

MOJISIpHAs Macca
ra3oBoii cmecu (Mcp.)»

6 3amaun K TeMam | 2 4 Pemenue 3anau no 9 [IpoBepka | 4
«Metamibly, Teme «PacueTsl o pELIEeHHBIX
«Teopus YpaBHEHHSIM PEAKIINH C 3amad
AJIEKTPOIUTUYECK y4acTHEM Ta30B»
oi
T CCOLIMALITIY,

«DJEKTPOIIU3Y




7 Tepmoxumuueck | 2 4 Pemenue 3amay mo teme | 9 [Tposepka | 4
U€ YpaBHEHUS U «Pacuérsl IO pELIEHHBIX
pacuéThl. XUMHUYECKUM 3a1au
3aza4yu K TeMe YPaBHEHUSAM
«OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX
peaKuuii»

8 3amaqn K TeMe 2 4 9 [TpoBepka | 3
«MuHepabHble pEIIEeHHBIX
yIIoOpeHUs» 3a/1a4

9 Pacuyersl 110 2 4 Pemenue 3amay 1o 9 ITucemenn | 3
OTIpeJICIICHUIO Teme «MaccoBast 10 ast
dbopmyn PacTBOPEHHOTO CaMOCTOSIT
BELIECTBA U BellecTBa (W), eJIbHas
cocraBa cMecei MOJIIpHast paboTta

KOHIICHTPAIUS
pactBopa (C)»
10 | Tunossle 3agaun | 2 4 Pewmenue 3amay 1o 9 ITpoBepka | 6
I'MA u EI'D TeMe «PacTBOpUMOCTh PELIEHHBIX
(s) 1 k03 dULHEHT 3a/1a4
pactBopuMocTH (S)»
Pemmenue 3anau no
TemMe
«DQNeKTponuTHYEeCKast
JIICCOIIMALINS, CTEIICHb
nuccoranuu (6)»

11 | KomOunupoBanu | 2 4 Pemenwne 3amaq mo 9 [TpoBepka | 6
bI€ 3a/1a4H. teme «TemnoBbie pEIIeHHBIX
Nudopmannonn 3¢ (HEeKTh XUMUYECKUX 3a1a4
bI€ METO/IbI peaxuin
peLIeHHs 3a/1a49 U Pemenue 3anau no
MEXIPEIMETHBIE Teme «B3aumoneiicTBue
CBSI3U ra3a ¢ paCTBOPEHHBIM

BEIIIECTBOM»

12 | llIxombHEIC 2 4 Pemenwne 3amaq mo 9 [TpoBepka | 6
XUMHYECKHE TeMe «CKOpOCTh pEeIIeHHBIX
OJTUMITHAIBI U XUMHUYECKHUX PEAKITHMA 3amad
3a/1aun (v). Xumuueckoe [TucemenH
TOBBIIIEHHOMN paBHOBECHEY as
CII0)KHOCTH Pemmenwne 3amad no CaMOCTOSIT

TeMe «DIEKTPOIIH3) eNpHas
pabota

13 | PYBEXKHAS KOHTPOJIbHASI PABOTA 50
UTOIO: (12 [48 | 108 | 100

IIpumeyanus:

1. Bce Buuapl y4eOHOIl pabOThl MOTYT HPOBOAMTHCS TUCTAHIIMOHHO Ha OCHOBAaHUU
JIOKaJIbHBIX HOPMATUBHBIX aKTOB.




2. B nensix peanu3aiii MHANBUAYATLHOTO TTOIX0/1a K 00YUSHHIO CTYJICHTOB, OCYIIECTBIISTFOIINX
y4eOHBIH MPOIECC M0 WHAUBUYATbHON TPACKTOPUHU B paMKaX WHAWBUIYAILHOTO paboyero
IUIaHa, U3YYCHUE TAaHHOM TUCIMILIMHBI MOKET OCYIICCTBIISITHCS YepPe3 MHIUBHIYaIbHbIC
KOHCYJIbTAIIMH [TPEI0/1aBaTelisi OYHO, B YaChl KOHCYJIbTALIUM, 110 3JICKTPOHHOM MOYTE, a TAKXKE C
ucnonb3oBanuem WebeX, matdopmsl quctaniimonHoro ooy4uenus Moodle, muunblil kabuHeT
cryaeHnTa Ha caiite COI'Y



6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

TpaguionHble JTEKIUU U MPaKTUYECKUe (CEMUHAPCKUE) 3aHATUS C MCIOJIb30BAHUEM
COBPEMEHHBIX HWHTEPAKTUBHBIX TEXHOJOTHHA. JIEKIIMM ¢ WMCHOJIb30BAaHUEM MYJIbTHMEIUNHBIX
pe3eHTalMi, JeKUuu-Oecenpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIEKIUHM, JICKIHH-
BU3YaJIU3aIlH, MPAKTHUECKUE 3aHATHS, CAMOCTOSTEIbHAas paboTa CTYAEHTOB, KOMIBIOTEPHOE
TECTHUPOBAHUE.

Jlekuus-auanor — coJepKaHue MOJAeTCA Yepe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE CTYICHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JICKIUH.

[Ipe3eHTamn Ha OCHOBE COBPEMEHHBIX MYJIBTHUMEAMUHBIX CPEICTB - CaMblil
3 eKTUBHBI CHOCOO TOHECEHUS BaKHOM WHGOPMAIMU TPU MYOIHMYHBIX BBICTYIUICHHSX.
Crnaiin-npe3eHTallud C  HCIOJIb30BaHUEM MYJIbTUMEIUHHOTO 00OpYIOBaHMUSA TO3BOJISIOT
3¢ (}PeKTUBHO M HAMNSIHO NPEACTaBUTH COJCpKAHHE H3y4aeMOro MmaTepuana, BbIICIUTh U
IPOMJUTIOCTPHPOBATE COOOIICHHE, KOTOPOE HECET MOYYUTEIbHYI0 WH(pOpMAalHNIo, MOKa3aTh ee
KIIIOYEBBIE COJIep)KaTeIbHble MyHKTHI. Vcrnoiab30BaHME MHTEPAKTUBHBIX AJIEMEHTOB IMO3BOJISET
YCUIHUTD 3(PPEKTUBHOCTD MyOIMYHBIX BBICTYIJICHHH, SBISIOIIMXCS YaCThIO MPO(eCcCHOHAIBHON
JESTEIIbHOCTH MPENOo1aBaTes.

OmnnaitH-ceMHHAp — Pa3sHOBUIHOCTH BeO-KOH(EpEHIWH, MPOBEICHNUE OHJIAWH-BCTPEY
WIM TIpe3eHTaluil dyepe3 VMHTepHET B pekuMe peanbHOro BpemeHH. Kakaplii M3 y4yaCTHHKOB
HAXOJUTCSl Y CBOETO KOMIBbIOTEpa (CpelCcTBa CBSI3W), a CBA3b MEXAY HUMH IOJIJICPKHBACTCS
yepe3 MHTEpHET MOCPEeNICTBOM 3arpy:KaeMoro MpUJIOKEHUs, YCTAHOBIEHHOTO HAa KOMIIBIOTEpPE
Ka)X70ro yuyacTHuKa (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BugeokoHpepenicssizu (BKC) — sto TtexHomorus
MHTEPAKTHBHOTO B3aMMOCHUCTBUS JIBYX U 0oJiee y4aCTHHKOB 00pa30BaTEILHOTO IMpoIecca s
oOMeHa nHpopMaIueil B pealbHOM PeKUME BPEMEHHU.

Hcnonp3yloTcsi MHTEpAaKTUBHBIE  METOJABI  OOYYCHHS: CHTYallMOHHBIE — 3a/Ja4H,
HCCJIEIOBATEILCKUNA METO]T O0yUeHUSI, I€JI0OBBIE UTPHI.

TexHosorus 31EKTPOHHOrO 00ydeHMs (peau3yeTcss INpU IOMOIIM BJIEKTPOHHOU
uH(popMalnoHHO-00pa3oBarensHOM cpeasl (QNOC) COI'Y npu ucnonszoBanuu pecypcoB ObC,
IIPY IPOBEICHNH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. II.).

Hcnone3yrorcs OaluibHO-PEUTUHIOBasl CHUCTEMa OLEHKH 3HAHWN, TEXHOJIOTUU C
MPUMEHEHUEM TMCTAaHIIMOHHOTO 00OydeHus Ha ruiardopme http://lms.nosu.ru/.

7. Y4e0HO-MeToaAnYecKoe o0ecneuyeHue caMOCTOSATEIbHOM paﬁoTbl

K kxaxomMy mpakTH4eCKOMY 3aHSATHUIO CTYJIEHT JOJKEH FTOTOBUTHCS CAMOCTOSITEIILHO BO
BHEayAUTOpHOE BpeMs. /[ 3Toro B yueOHOM IjiaHe MpeayCMOTpeHbl Yachl. JlaHHBIN pa3gen
COJICP’KUT 3a/laHus JUIsl CAaMOCTOSITENIbHON padOThl CTY/AEHTOB, pa3doutbie o TemMaM. [Ipumepsl
3a/1a4 JUIsl CAMOCTOSATEIBHOTO PEIICHUS TPUBEIECHBI HUKE:!

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

1. OmpenenuTe MacCoBYIO JI0JTHO kene3a B Fe,Os.

2. CoeauHeHUE HEKOTOPOro »3JeMeHTa umeeT ¢opmyny 203, a MaccoBas IO
JJIEMEHTA B HEM cocTaBiisieT 68,42 %. YcTaHOBUTE DJIEMEHT.

3. B oprodocdare anementa (II) maccoBas 1o 3TOrO 371€MeHTa coctaBisieT 68,44 %.
Ompenenure, 0 pocdaTe KAaKOro dIEMEHTA UET PEUb.

4. Omnpenenure GopMmyiny KpucTtayuioruapata (ocdara HaTpHsi, €CIU HU3BECTHO, YTO
MaccoBas JIOJIsl BOJIOPO/ia Kak 3JIEMEHTa B HEM cocTaBisieT 6,316 %.

5. Onpenenure MaccoBYIO JIOJIFO Kallusl Kak 2JIEMEHTA B CMECH, cocTosAler u3 25,25 r
HuTparta Kanus u 41,4 r kapboHaTa Kajus.

TEMA 2. Omnpenesienue (popMyJibl BelecTBa



1. Omnpenenute MOJNEKYIAPHYIO GOPMYILy COIM ¢ MOJIsIpHOM Maccoit meHee 300, B
KOTOpPOM MacCOBBIE JOJIM a30Ta, BOJOPOa, XpoMa U kuciopoaa coctasistot 11,115 3,17; 41,27
u 44,44 % COOTBETCTBEHHO.

2. Onementsl A u b o0pa3yroT coeaunenue, conepxkamiee 89,89 % (mo macce)
anementa b. Ilpu ruaposnse 3TOro BellecTBa BBIAEISAETCS Ta3, COAEpKalMil 31eMeHT b u
1,234 % (mo macce) Bonopoza. Onpenenute GopmMyiy BEIIECTBa, COJEPKAIIET0 JIEMEHTh A U
b, HanMIIKUTE peakUuIo €ero TUAPOJIN3a.

3. Onpenenure GopmMyay KpUCTAIUIOTHApPATa COIHU, €CJIU U3BECTHO, UTO MACCOBbBIE
JI0JIA HATpHd, YIJIepoJia, BOJOpOJa U KHUCIOpoja B HeMm coctamisiorT 16,08; 4,196; 6,933 u
72,73% COOTBETCTBEHHO.

4. [Ipy NOXHOM  CropaHMM  HEKOTOPOrO  KOJMYECTBA  apOMaTHYECKOIO
yrieBosiopoaa psaga 6enszona (ChHzne) oOpazoBaiock 14,08 T okcuna yriepona (IV) u 3,6 T
Bobl. [IpeioskuTe BOZMOKHBIE CTPYKTYpPHBIE (POPMYJIIBI HK30MEPOB ATOTO YTIIEBOIOPOIA.

5. IIpu cxuranum 26,7 v amuHokucinoTel (CxHyOzNk) B m30bITKE KHCIIOpOaa
obpasyercsa 39,6 r okcuga yraepona (IV), 18,9 r Bonsr u 4,2 r azora. Onpenenure Gopmyny
AMUHOKHCIIOTBHI.

TEMA 3. Pacuersl 10 ypaBHeHUSIM XHMHYECKUX PeaKIHii.

Beixox (1) mpoayKTa B peakuuu UJIM B IIpoLecce

1. K pactBopy, conepxamemy 66,6 T xjopuaa Kaiblus, NpuOaBUId PacTBOP,
conepxkammii 32,8 r oprodocdara HaTpua. OnpenenuTe Maccy BBIMABIIETO OCAIAKa U MacChl
BELIECTB, OCTABIINXCS B PACTBODE.

2. ®dochop, momydeHHBI BOCCTaHOBICHHEM 77,5 T pyaAbl, coAepxalield o Macce
80% docdara kampmust u 20% HEBOCCTAHABIMBAIOIIMXCS MPUMECEH, HCIOIB30BAIM IS
nostydeHus: opropochopHoii KucioThl. OnpeneanTe Maccy MoIydeHHON KUCIOThI, €CIU BbIXO/
Ha BCEeX CTaAMsIX mpoluecca cuutarh paBHbIM 100 %.

3. Kakune maccel Bomopoaa, a3oTa W KHUCIOpOAa HEOOXOAUMO 3aTpaTUTh s
nostydeHust 150,8 Kr a30THOW KHUCIIOTHI, €CJIM BBIXOJ B PEAKIMH CUHTE3a aMMMAaKa COCTABIISIET
70 %, B peakIMM KaTaJUTHYCCKOTO OKHCICHHMS aMMHaka ;1o okcuiaa azota (II) — 90 %, B
peakuuu okucieHus oxkcuna asora (II) mo oxcupa asora (IY) — 100% u B peakuuu oxcuja
aszota (IY) ¢ Bogoii u kucinopoom — 95 %.

TEMA 4. Moasipuslii 00bem raza (Vy). Hopmaabhble ycjioBus (H.y.)

1. Kakoii obvem (H.y.) 3aiimer metan (CHy4), macca xotoporo paBHa macce 40 1
azoTa (H.y.)?

2. B pesynpTraTe npoKaluBaHUs HEKOTOPOI'O KOJMYECTBA HUTPATa MEIH BBIIEIHIOCH
11,2 n razoB (H.y.). Onpenenure Maccy UCXOJHON COJIH.

3. ITocne npokanuBanus 66,6 r HeKOTOporo kapOoHara obpa3oBaiock 48 T oKcHIa
metaina (II), B koTopom maccoBast nonst metaiia coctasisger 80 %, 6,72 1 raza u HEKOTOpoOe
KOJIM4ecTBO BoAbl. Onpenenute GopMyy UCXOIHOM COIIH.

4.  Oxcun yrnepona (IV), nHaxoguBmmiics B 0OauioHE €MKOCThIO 2,8 1 1oA
nasinenneM 2000 xIla npu Ttemmeparype 25°C, mpomycTuiad yepe3 HM30BITOK pacTBOpa
rupokcuaa Hatpus. Onpenenure Maccy 00pa3oBaBIIEIiCS COMH.

TEMA 5. Ao6costoTHas (r) 1 oTHOcUTeIbHasA (D) mioTHoCTh ra3a

1. [TnoTHOCTH Ta3a mo Bo3ayXy paBHa 1,586. Ompeznenute 4TO 3TO 3a Tra3, €ciu
U3BECTHO, YTO OH COCTOMT M3 ABYX DJIEMEHTOB, & MAaccoBasl JI0JIs1 KUCJIOPOAA KakK JJIEMEHTa B
HeM cocTasirsteT 69,5%.

2. [TnotHocts mapoB ¢ocdopa npu 4000C u npu pasnenun 101,3 klla paBHa
2,246 r/n. Onpenenute MOJIEKYISIpHYIO hopMyy ¢ocdopa B ITUX YCIOBHUSX.

3. Onpenenure MIOTHOCTh Ta30BOM CMECH IO BOJIOPOAY, COCTOsIIIEN U3 3 1 a30Ta
U 7 JI yTIEKHUCIIOro Tasa.

4. B kakux 0OBEMHBIX OTHOLIEHHMAX HAXOJATCS B CMECH KHCIOPOA M MeTaH
(CH4), ecniu oTHOCHTENBHAS TUIOTHOCTB 3TOM CMECH 10 BoJopoy paBHa 10.
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o. B xakux 00beMHBIX OTHOIICHHUSIX HAXOJSATCS B CMECH a30T U BOAOPOJ, eciu 10
JI 3TOM CMECH MPH H.y. UMEIOT Maccy & T.

TEMA 6. Oo0bemHas (¢) u MoJsipHas (y) 10Js raza B cMecu. CpeHsisi MOJIsIpHast
Macca ra3osoii cmecu (Mcp.)

1. 12,32 1 cmecu okcupaa azota (II) u okcuna azora (IV) npu H.y. UMEIOT Maccy
19,855 r. Onpenenute 00bEMHBIE JIOJIM TA30B B CMECH.
2. K 20 n cmecu merana u stwieHa no6aBunu 10 1 kucinopona. Onpenenute

00BbEMHBIE JIOJIH BEIIECTB B MOJIYYCHHOM ra30BOi CMECH, €CIIM U3BECTHO, YTO €€ IUIOTHOCTH 0
BO31yxy paBHa 0,8046.

3. Onpenenure CpelHIO MOJSPHYIO Maccy rasa, HOJy4eHHOTO B pe3ysbTare
TEPMHUUYECKOTO Pa3jIoKEHUsI HUTpaTa cepedpa.
4. B pe3ynbrare TEpMHUYECKOTO pPa3JIOKEHHUS CMECH HUTPATOB cepedpa U Menu

o0Opa3oBaiach ra3oBasi CMeCh C INIOTHOCTBIO 1O BO3ayXy 1,4655. Onpenenure MacCOBBIE JOIU
BEIIECTB B UCXOOHOU CMECH COJIEH.

o. ['a3oBast cMech, oOpa3oBaBIIasiCsi NP MNPOKATUBAHUK CMECH KapOoHaTa
KaJblUsl U HUTpaTa MW, UMEET IUIOTHOCTh Mo Bogopony 21,647. Omnpenenure mMaccoBbIe
JIOJIA BEILIECTB B OCTATKE MOCJE MPOKAIMBAHUS.

TEMA 7. Pac4érbl 10 XHMH4Y€CKHM YPABHEHHUAM

1. Cmech aMMHakKa ¢ KUCJIOPOJOM C INIOTHOCTBIO MO Boaopoay 13 mpomyctuinu
HaJ| TUIATUHO-POJIMEBBIM KaTaiu3aTopoM. OnpenenuTe cocTaB MOIy4YeHHOU ra3oBoil cmecu B%
o o0beMy MOcje yAajdeHUsi MapoB BOJIbI, €CIM CYUTATh, YTO KATATUTHYECKOE OKHCIICHUE
aMMHMaka nporekaet ¢ Bbixogom 100%.

2. ITocne mpomyckanus cMecu 5 1 a3oTa ¢ 7 J1 BOAOPOJA HaA KEJIE3HBIM
KaTajan3aTopoM 00BbEM Ta30BOM CMeCH yMeHbIIWIcs Ha 2 1. Onpenenure MmiIoTHOCTh KOHEUHOM
ra3oBoi cMecH 110 Bojopoay. Bce 00beMbl M13MepeHbI IPU OIMHAKOBBIX YCIOBHUSX.

3. Cmech stunamuna (C2HSNH2) ¢ u30biTkOM Kucnopona moaoxriau. [locie
NPUBEICHUS K HOPMAaJbHBIM YCIOBHSIM OOBEM Ta30BOM CMecH yMeHbIIWiIcsS Ha 36 %.
Omnpenenure 0ObeMHBIE IO BEIIECTB B KOHEYHOM ra30BOI CMECH.

4, Cmech KHCIIOpOJa ¢ a30TOM IMPOMYCTUIIM Yepe3 030HATOp, MPH ATOM 00BEM
ra3oBoii cmecu ymenblwics Ha 10%, a ee mioTHocTh crana 1,508 r/n. Ompenenure cocra
HCXOJIHOM CMECH a30Ta ¢ KUCIOPOJ0oM B % 10 00BheMY.

5. [Tocne mponyckanusi cmecu stuiera (CH2=CH2) u Bogopoaa Haa HUKEIEBBIM
KaTaJIu3aTOpOM TUIOTHOCTH Traza Bo3pocia Ha 25%. [lomyueHHbIi ra3 He oOeCIBEUMBAET
Oopomuyto Boay. Onpenenute o0beMHBIC JOJIH BEIIECTB B KOHEUHOM ra30BOil cCMeCH.

TEMA 8. MaccoBasi 10Ji1 paCTBOPEHHOI'0 BellecTBa (w),

MOJIsIpHasi KOHIeHTpanusi pacTeopa (C)

1. Ompenenure MOJSPHYIO KOHIIGHTpPAIMIO CylbdaTa HATpUs B pacTBOpe C
MaccoBoit goieit coau 8% u mIotHocThio 1,09 r/™miL.

2. Kakue Macchl BO/IBI M1 METHOTO Kylopoca HE0OXOAUMO B3SITh JUIsl IPUTOTOBIICHUS
2 11 pacTBOpa C MOJIAPHOM KOHLeHTpaluen cynbdara meau 0,9 moss/i u minotHocThio 1,1 /mn?

3. Ckonbko MJT pacTtBopa cyibhara Meau ¢ MaccoBoM jgoineit comu 5% wu
MI0THOCTHIO 1,05 T/MJT Halo B3SITH JIJIsl pACTBOPEHUS 75 T METHOTO KYMOpOca, YTOOBI MOTY4YUTh
pacTBOp ¢ MaccoBou gosiei cynbdata meau 0,27

4. Kakxue maccel kpuctrammmueckoit coabl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HaTpusi HaAO B3ATh s mpurotoBieHus 500 mi pacTBopa ¢ MaccoBOH jonei
kapOonara Hatpus 12% u miaotHocThio 1,125 1/™MA?

5. Kakune 06bemMbI pacTBOPOB CEPHON KUCIOTHI C MACCOBBIMHU JIOJIIMH KUCIOTHI 20 1
50% u motHOCcTsIMU 1,14 1 1,39 /M COOTBETCTBEHHO HA/I0 CMEIIaTh, YTOOBI MOMYyYUTh | 11
pacTBopa CepHOM KUCIOTHI € MIOTHOCTHIO 1,219 r/mi1, 10 r koTOoporo mosxet norinotuts 1,344 n
aMMHaKa.

TEMA 9. PactBopumocTs (S) 4 k03¢ uiiueHT pactBopuMocTtH (S)
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1. HacplmienHplid  pacTBOp  TuApoKapOOHaTa  HATpUS ~ MMEET  MOJIIPHYIO
KOHIeHTpanuto comu 1,12 momb/m um miotHOCTh 1,07 1/™Mit. Omnpenenure KodhHUITHEHT
pacTBOPUMOCTH TUApPOKapOOHATa HATpUs B OTHX YCIOBUSX U €ro MacCOBYIO JONIO B
HACBILIEHHOM PacTBOpE.

2. Ornpeznenure, CKOJIBKO MEIHOTO KyIopoca Bblnajno npu oxyaxaeHuu a0 0oC 34
MJI pacTBOpa ¢ MaccoBoi noseit cynbdara meau 30% u minoTHOCTHIO 1,3 T/MJ1, €ciii U3BECTHO,
910 KOA(QPHUIHUEHT pacTBOpUMOCTH MenHoro Kymopoca mpu 0oC pasen 150 r/n. Kakosa
MaccoBas J10Ji cyJib(ata Meau B OCTaBIIEMCS pacTBope?

3. Ompenenure Maccy M COCTaB OCajKa, BBIMABUIETO mocie cmemmuBaHus 120r
pacTtBopa xJjiopuaa 6apusi ¢ MmaccoBoi moneit comu 26% u 150 T pacTBOpa HUTpaTa HATPHUS C
MaccoBoil jgoneit comu 50 %, ecnmum M3BECTHO, YTO B JAHHBIX YCIOBHSX KO3()(OUIMEHTHI
pacTBOPUMOCTH XJOpuJa HaTpus U HuTpara Oapus paHel 330 u 90,45 1/n1(H20)
COOTBETCTBEHHO.

4, Kakoii o6bem pactBOpa ¢ MaccoBoil nonei cynbdara sxenesa (II) 10% wu
mwioTHOCThIO 1,1 T/Mi Hamo B3SITh JUIsI pacTBOpeHHS 55,6 T Kee3HOro Kymopoca
(FeSO4.7H20) , utoObl monyunth HachimeHubii npu 20°C pactBop cynbgara xenesa (II).
KoaddutmeHT pacTBOPUMOCTH KEJIE3HOT0 KyIopoca Py 3TOH TeMIieparype paBeH 266 1/11.

5. PacTBoprMOCTh MOHOTHIparTa Kapbonara Hatpus npu 50 °C cocrasiser 47 r Ha
100 r BO/IbI, @ KPUCTAIIMYECKON cObl (HeKaruapara kapoouara Hatpus) npu 0 °C 6,7 r na 100
r BoJbl. PaccunraiiTe Maccy KpHCTaJUIMUECKOH COJbI, KOTOpasl BBIAENUTCS U3 1 1 pacTBopa
KapOOHaTa HATPHS C TUIOTHOCTHIO 1,2 T/MiI, HachIIEHHOTO 1pu 50 OC, mocie ero oxnaxacHus
no 0 °C.

TEMA 10. DJekTpojuTHYecKas IUCCOUMALUA, CTeNeHb Auccounanuu (&)

1. B KakoM COOTHONIIEHHH IO Macce HeoOXOJUMO CMEIIaTh PacTBOp cyib(dara
HaTpHUsi C MacCOBOM JoJiel coiu 2% W pacTBOp XJIOpUJIa Kaylusi C MaccoBOM jaoseit comu 3%,
4TOOBI B 00pa30OBaBIIEMCSl PAcTBOPE KOHLIEHTpAllMsg HOHOB HATpHs Oblla B 4EThIpE pasa
OoJIbIIIe KOHIICHTPALMK HOHOB KaJHsi?

2. B pesynbrare crnvMBaHHA paBHBIX OOBEMOB HACHIIIEHHBIX PACTBOPOB XJIOpUIA
Oapust (TwioTHOCTH 1,25 r/Mi1) m HuTpata Hatpus (TWIOTHOCTH 1.3 T/MII) BBINIANT OCATOK H
ocTtajicsi pacTBOp € IJIOTHOCTBHIO 1.2 T/miu. Omnpenenure MOJSpPHBbIE KOHIEHTPALUUA HOHOB,
MPHUCYTCTBYIONIMX B OCTAaBIIEMCS PAacTBOPE, €CJIIM W3BECTHO, YTO PACTBOPUMOCTH XJIOpHIA
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJIOPHAA HATPHs B JAHHBIX YCJIOBUAX COCTaBISIOT
25, 82,9,05 1 33 rua 100 r BOJgEI COOTBETCTBEHHO.

3. Maccosas fons kapboHata Hatpus B HaceimenHoM npu 20° C pacTBope paBHa
0,18. Onpenenute kK03hOUIMEHT PaCTBOPUMOCTH KPUCTALTUYECKON COABI B BOJE TPH ITOU
TEMIIEpaType U MOJSIPHYIO KOHIICHTPAIIMIO HOHOB HATPHs B HACBHIIIIEHHOM PacTBOPE, €CIU €To
IJIOTHOCTH paBHa 1,15 r/mi.

4. Omnpenenure cymMMapHYI0 KOHIIEHTPAIMIO U YKCIO 4acTHUI] (MOJIEKYN M MOHOB),
oOpasyromuxcs npu pactBopeHuu 1,2 T ykcycHou KucioTsl B 500 M1 BOJIBI, €CJIM U3BECTHO,
YTO CTEMEHb AMCCOIMAIIMM YKCYCHOM KHCIOTHI B JIaHHBIX YCJOBHSIX cocTaBisier 2 %.
N3menennem o6bema npeHeOpeysb.

5. Paccuwnraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B IuTpax raza Ha JHUTP
BOJIbI), €CITM M3BECTHO, YTO B CEPHUCTYIO KHUCIOTY TepexoauT 38,8% pacTBOpeHHOTO rasa,
CTETEeHb TUCCOLMAIIMU KUCIIOTHI MO MEePBOM cTymneHu paBHa 8,6 % (auccomnmanuend mo BTOPOi
CTYIIEHH TTpeHeOpeyb), a KOHIICHTPAIMs HOHOB BOIOPO/Ia B HACKIIIIEHHOM PACTBOPE COCTABIISIET
0,061 monw/n. ITnoTHOCTH pacTBOpa 1,1 T/™MI1.

TEMA 11. Tenuossblie 3¢ (pekTbl XMMHYECKUX PeaKI Uil

1. Omnpenenure, CKOIBKO BBIASIUTCS TEIJIOTHI Mpu oOpa3zoBaHuM 3,4 T aMMHaka,
€CJIM €ro TeruioTa oOpa3oBanus paBHa 46,2 kJ[>k/MOIb.
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2. Temnmotel o6pazoBanust FeO, Fe304 u Fe2O3 pasubl 266,5; 1117 u 8222
kJ[>k/MOb cooTBeTCTBEHHO. OmnpenenuTe, CKOIbKO TEIUIOTHI BBIACIUTCS NP CropaHuu 2,8 T
JKeJle3a B YUCTOM KHCIOPOJIE.

3. 12 r MOHOCaxapuaa COXIJIM B M30BITKE KHCIOPOa, IPH 3TOM BBIIETIIIOCH 184
kJ[x termoTel. [locne mpuBeneHus MPOAYKTOB CrOpaHUs K H.y. BBIACIUIOCH 7,2 T BOIBI U
octasiock 16,8 11 ra30Bo# cMecH (H.y.) C INIOTHOCTBIO 110 Bogopoay 19,2. Onpenenute GpopMyity
MOHOCaxapua, eCIi U3BECTHO, UYTO €ro TeruioTa cropanus pasaa 2300 kJ[x/Mob.

4. B pesynpraTe CKUTraHHS HEKOTOPOTO KOJMYECTBA OPraHMYECKOTO BEIIECTBa,
coJieprkariero a3or, B 17,92 i kucnopona Beyaenuinock 180 kI TernoTst, oopazosanocs 10,8 T
BOJbI U 14,56 11 Ta30BOM cMecH C IIOTHOCTBIO 1,635 1/71, 00beM KOTOPOH MOCiie MPOMyCKaHUs
yepe3 M30BITOK pacTBOpa INENOYM YMEHbIIWICA Ha 6,72 1. Onpenenure CTPYKTYPHYIO
hopMyy COXKEHHOTO BEIISCTBA, €CIM €ro Terora cropanus paBHa 1200 kJ[x/mons. Bee
00BEMBI U TUIOTHOCTh U3MEPEHBI TIPYU HOPMATBHBIX YCIIOBHUSX.

5. 29 r HACBIIIEHHOTO OJIHOATOMHOTO CHUpPTAa HArpead B MPUCYTCTBUM CEpPHOMU
KHUCIIOTHI U TIOJNYYMJIH CMECh IISITH M30MEPHBIX aTKEHOB W MPOoCTOro 3¢upa maccoit 24,95 r .
Omnpenenurte BBIXOJ IPOCTOro 3(hupa B pacuere Ha B3ATHIA CIIUPT U MPEUIOKUTE CTPYKTYPHBIE
(OpMyIIBI ICXOHOTO CITUPTA U MOJYYCHHBIX AJTIKEHOB, €CJIM U3BECTHO, YTO MpH Cokuranuu 10 T
cnupTa Beiaensercs 301,7 kJk TermoTsl, a TeruioTa cropanus ero pasHa 3500 k[ x/Moib.

TEMA 12. B3aumoaeiicTBHe raza ¢ pacCTBOpPeHHbIM BellleCTBOM

1. 67,2 obbema OpOMOBOJIOPO/Ia PACTBOPUIIN B TpeX 00bEeMax pacTBopa KapOoHaTa
HaATpHUsl ¢ MaccoBou moneit comu 6,145 % wu mnotHOCTRIO 1,15 /M. OnpenenuTe MaccoBbIe
JIONIM BEIIECTB B IOJYYEHHOM pacTBope. PacTtBopumocthio okcupa yriepona (IV) B Boxe
peHeopeys.

2. Ckonpko 00eMOB XJIOPOBOJIOPO/Ia HAJI0 PACTBOPUTH B OTHOM 00BEME pacTBOpa
docdara HaTpusi ¢ MOJSIpHO# KOHIEHTparuei com 0,1 MOoJb/1, 4TOOBI MOYYHTH PacTBOP, B
KOTOPOM MAacCCOBBIE JOJHU KUCIBIX COJIEH PaBHBI MEXKY COOOM.

3. A30TO-BOJOPOIHYI0O CMECh MPOIMYCTHJIM HaJ KEJIE3HBIM KaTalu3aTopoM, IpH
3TOM €€ IUIOTHOCTh yBenuuwiach Ha 44,8 %. Onpeaenure MaccoBble JOJIM BEIIECTB B
pacTBope,

MOJIy4€HHOM Tpu nponyckanuu 10 1 KOHeYHOU ra30Boi cMecH yepes 87,5 mil pacTBopa

(dhochopHOIt KUCIOTHI ¢ MAaCCOBOM J0JIel KUCIOTHI 8 % 1 Ti1oTHOCTRIO 1,05 T/Mit.

4. B 100 mn pactBopa ¢ochopHONH KHCIOTHI C KOHLEHTpalued 2 MoJb/ll U
MJIOTHOCTHIO 1,1 /MJT pacTBOpHIIM HEKOTOpOE KomudecTBO okcuaa (pocdopa (V), B pesynbrare
4ero MaccoBasi JI0Jii KHUCJIOTHI B PAacTBOPE yIBOWIACH. B MOTy4eHHBIN pacTBOpP MPOMYCTHIH
13,44 n metunamuHa (H.y.). Onpenenure MaccoBbl€ JI0JIM BELIECTB B KOHEUHOM PacTBOpE.

S. 30 r rtexHuyeckoro cyinbpuga xenesza (II) oOpabGoranu M3OBITKOM COJSTHON
KUCJIOTHI. BpigenuBmmiicss ra3 pactBopunu B 126,6 Ma pacTBopa THAPOKCHIA Kajusi C
MaccoBOMU

noieit memoun 15% u mimotHocThio 1,18 1/Mi. MaccoBast [OJsT KHCJIOM CONH B
KOHEYHOM pacTBope cocTaBmia 9%. Omnpenenute Maccy mpuMeceid B HUCXOJHOM o00pasiie
cynbduma xemnesa.

TEMA 13. CkopocTh XUMHYECKHMX peakuui (v)

1. 1 11 BOIHOro pacTBOpa ameTadbleruja C MaCCOBOW [IOJIE€H pPAcTBOPEHHOIO
BemiecTBa 8,8% U MIOTHOCTHIO 1T/MiT cMemianu ¢ 1 1 aMMUa4HOTO pacTBopa OKcuaa cepedpa.
Uepes 20 muHyT M3 pacTBopa Bbinano 21,6 r ocanka. Onpenenure MOJISIPHbIE KOHIIEHTPAIUU
OpPraHWYECKUX BEIIECTB B 3TOM PACTBOPE M CPEIHIOI0 CKOPOCTh PEAKIMH, U3MEPEHHYIO IO
areTanbJACTUIy B TOM HHTEPBAJe BPEMEHHU.

2. CkopocTh  peakuud OMBUICHHS  MeETHJalerara MpsSMOMPONOPIIMOHATHHA
MPOM3BEICHUIO  MOJISIPDHBIX ~ KOHIIGHTpAllMid  pearupyrommx  BemectB.  Omnpeaenure
KOHIICHTPALUIO TUAPOKCHIA HATpPHUsl B PEAKIIMOHHOM CMECH, €CIM HM3BECTHO, YTO MaccoBas
JI0JII MEeTUJIaleTaTta B Hel cocTtaBisieT 3,7 %, CKOPOCTh peakiu B JaHHBI MOMEHT BPEMEHH
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paBra 2.10”° MoIB/T.MHH, a K03(HUIEEHT TPONOPIHOHATHOCTH B YPABHEHAH ISl CKOPOCTH
peaKkuuu MpU JTAaHHON TeMImepaType paBeH 5.10°° 1/monb.muH. T1I0THOCTE pacTBopa MPHUHATH
paBHO# 1 /M.

3. B pesynbrare peakuuu OposkeHus IoKo3bl npu 25°C 3a 2 yaca BBLIEIUIOCH
17,92 1 okcuma yraepoga (IV) (u.y.). Omnpegenutre Maccy cnuprta, oOpasyrollerocs Mnpu
OpOXKEHHHU TJIIOKO3bI B TAKOM e 00beMe 3a 1 yac nmpu 35°C, eciM M3BECTHO, YTO CKOPOCTh
9TOM pEaKUWu HE 3aBUCHT OT KOHLEHTPAIMH TJIOKO3bl, a TEMIIEPAaTypHBIH KOd(PPHUIHUEHT
CKOPOCTH paBEH BOCbMH.

4. CKOpOCTh peakuuu STepUPUKANUH TPSIMO MPONOPLHUOHATIBHA IPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTpAIMi KUCIOTHI U CHHUPTA, MpU4eM KOA(PGUIUEHT MPONOPLUOHATBHOCTH
npu 40°C pasen 0,004 11/Mosb.MuH. OnpeaenuTe BEIMYUHY CKOPOCTH PEAKIMU dTEPUPHUKALMN
npu 70°C B pacTBOpe B TOJYOJIE, B KOTOPOM MACCOBBIE JIOJH YKCYCHOM KMCJIOTHI U METaHOJIa
coctaBisitor 13,33% u 7,11% cOOTBETCTBEHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 1/mi.
TemnepaTypHbiii KOG UIMEHT CKOPOCTU PEAKIIMHN PABEH TPEM.

o. B crakan guameTpoM 5 ¢cM NOMECTWIIM PacTBOpP CEPHOM KHUCIOTHI C MacCOBOM
noneit kucnotel 4,75% (mnotHocth 1,032 1/Mi1) M CBEpXy HAJIWIM TOJCTBIHA CION MKUAKOTO
KHUPa, COJEP)KALIEr0 OCTATKU TOJBKO OJEMHOBON KuciaoThl. YUepe3 24 uyaca B BOJHOM cJIO€
nosiBwiiock 0,46 r raunepuna. Onpenenure Maccy OJEMHOBOW KUCIOTHI, 0Opasyrolieiics npu
BBIIEPKMBAHUM CJIOSI TAKOT'O e KHUpa IPU TOH ke TeMIieparype B cocyae auamerpom 20 cMm B
KOHTAaKTe C paCTBOPOM CEPHOI KHUCIOTHI ¢ MaccoBoi noneit kucinotsl 20,9% (rotHocets 1,172
r/mi) B Tedenne 40 4acoB, YUMTHIBAs, YTO CKOPOCTh JAHHOH I'€TEPOr€HHOW pPEaKIUH MpPSIMO
MPOIOPILIMOHANIbHA KOHIEHTPAllMd MOHOB BOJOpOJa B BOJHOM cioe. V3MeHeHusmMu oObema
BOJHOTI'O CJIOSl IPEHEOpPEYb.

TEMA 14. Xumunueckoe paBHOBecHe

1. Cwmecp a3ota ¢ BOAOPOJOM C IUIOTHOCTBIO IO BOJOpOAYy 7,5 HarpeBaiul B
MPUCYTCTBUH KEJIE3HOT0 KaTalu3aropa 0 YCTAaHOBJICHHUS XHMHUYECKOTO PAaBHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQAWJIM U MPHUBEIN K HOPMAJIbHBIM YCIOBUSM, IPU ITOM €€
IJIOTHOCTh OKaszanach Ha 20% OoJbllle MIOTHOCTH UCXOAHON cMecu. Ompenenure 00beMHbIE
JIOJIM BELIECTB B UCXOAHON U PAaBHOBECHOM T'a30BbIX CMECSIX.

2. B razoBoii cmecu, cocrosmerr u3 okcupa cepol (IV) um  kucmopoma ¢
OTHOCHUTENIbHOM IUJIOTHOCTBIO MO BO3AYXY, paBHOM 11,7655, wactb okcunma cepol (IV)
npopearuposajia u o0pa3oBanachk PaBHOBECHAs I'a30Basi CMECh ¢ OTHOCUTENIbHOW MIOTHOCTHIO
Ha 25% Oonbllle, 4YeM IUIOTHOCTh HCXOJHOHW CMECH, U3MEPEHHOW IpH TeX K€ YCIOBHUSX.
Paccuwnraiite cocTaB paBHOBECHOH cMecH B 00bEMHBIX MTPOIEHTAX.

3. B cocyn eMKOCTBIO 5 JI, 3allOJIHEHHBIH a30TOM (H.y.), MOMECTHJIM HEKOTOPOe
koiuuectBO okcuaa cepbl (VI) m karamuzarop (V205). Cocya HarpeBaiau MpH HEKOTOPOW
TEMIIEpAaType A0 YCTAaHOBJIEHUS XHMMHUYECKOro paBHOBecHs. OOpa3oBaBIIYIOCS CMECh IOCIE
MpUBEACHUS K H.y. oOpaboTamu wu30BITKOM pacTBopa Truapokcuaa Hatpus. [Ipum sTom
oOpazoBaniocs 98,5 T cmecu coneit u ocramock 10,6 1 ra3zoBoit cmecu. Paccuuraiite maccy
ucxoaHoro okcuna cepsl (VI) 1 KOHIIEHTpALUK BELIECTB B COCYI€ B MOMEHT PaBHOBECHS.

4.  Ta30Byr0 cMech, MOITYYEHHYIO B pe3y/bTaTe TEPMUUYECKOTO Pa3I0KEHUSI HUTpaTa
MEJM, HarpeBaju IpU HEKOTOPOH TEMIIEpaType A0 YCTaHOBIECHHs paBHOBecusa. Omnpenenure
MaccoOBbI€ JIOJIM BEUIECTB B PaBHOBECHOM CMECH, €CIIM HM3BECTHO, YTO IUIOTHOCTh €€ IO
BoZOpoay paBHa 16,615 u uto peakuus oopazoBanus okcuaa azora (IV) us okcuna azora (II) u
KHCJIOpoJia 0OpaTuMma.

5. K pacTBOpy yKCYCHOH KHCIIOTBI B METAHOJIE C MAacCOBOM J1os1el KUCIoThl 29,41%
u wioTHocThio 0,816 r/mi 1oGaBMIM Karlllo CEpHON KHUCIOTHI MU HarpeBajM /10 YCTAHOBJICHUS
paBHOBecHsl. 3aTeM PaBHOBECHYIO CMECh OBICTPO OXJIAJAWIM U 00paboTaiu U30BITKOM HATPHUS.
OO6beM BbIIETUBIIETOCS MPU ATOM raza okazaics B 212,8 paza Oombiie o6beMa UCXOAHOTO
pactBopa. Ompenenure MaccoBbI€ JI0JIM BEIIECTB B paBHOBeCHOU cmecu. (Peakuueit Hatpus c
CEpHOIl KUCIIOTON peHeOpeyb).
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TEMA 15. DieKTpoXHMH4YeCKHUH Pl AKTUBHOCTH METAJIJIOB

1. 106. 40 T mopor1ka Maruus TOMECTUIIM B pacTBOP CyJibdaTa IuHKa Maccoi 596 r.
UYepe3 HEKOTOpOE BpEMsl METAIIMYECKMM MOPOLIOK OTIENMIM OT pPacTBOPA, BHICYUIWIA U
B3BecHJIM. Macca mopoiika okazanach paBHON 56 r. OmnpenenuTe MacCOBYIO JOJIO Cyibdara
Mar"usi B pacTBOpE, OCTaBLIEMCSI I10CJIE€ OTAEIEHHS METANINYECKOTO TOPOLIKA.

2. 107.B pacrBop, conepkamuii HutpaT xeneza(ll) m wutpar xemeza (III) c
PaBHBIMU MOJIAPHBIMU KOHLEHTPALUAMHU OMYCTHJIM HUHKOBYIO INIACTUHKY Maccol 6,5 r. [Tocne
OKOHYaHMS XMMHYECKHX peaKkIMil Macca MIaCTUHKHU cTajia paBHa 5,995 r. [InacTUHKY BRIHYJIH
W3 pacTBOpa, W PACTBOPWUIIM MpPU HarpeBaHuu B 286,5 Ml pacTBOpa CEpPHOM KHUCIOTHI C
MaccoBOH jaoseit kucinotel 95% u miotHocThO 1,8 /M. Onpenenute 00beM BBIICTUBIIETOCS
IIPU 3TOM ra3a (H.y.) ¥ MaCCOBBIE JIOJIU BEILIECTB B MIOJYYEHHOM PacTBOPE.

3. lluHKOBYIO IJIACTUHKY Maccoi 6,5 T OMyCTHJIM B PAcTBOpP, COAEPIKAIIUN HUTpAT
xene3a (II) m wutpar xemeza (III), o6vemom 100 mim m miotHocThio 1,1 T/™Mn. Ilocne
OKOHYAHMUSI XMMHUYECKHUX pEeaklMil Macca IUIACTUHKM yMeHblmiach 10 5,905 r. IlmactuHky
BBIHYJIM U3 PAacTBOPA, U PACTBOPUJIHN MIPH HATPEBAHUU B U30BITKE KOHIICHTPUPOBAHHOW CEPHOM
KHCJIOTBI, B pe3yibTaTe dYero BwiAenwioch 2,464 1 rasza (H.y.). Omnpenenute MOJSpHBIC
KOHLEHTPALU U MacCOBBIE JIOJU BEIIECTB B HCXOJHOM PacTBOPE HUTPATOB XKeJle3a.

4. B 40 mn pactBopa ¢ mioTHocThio 1,25 r/mim, comepxkamero 10% (mo macce)
HUTpaTa HATPUS, HUTPAT cepebpa M HUTPAT MEAM TMOTPY3UIU IIMHKOBYIO IUIACTHHKY MAacCOU
9,75 T.

5. Ilocne oxoHYaHMs BCeX peaklUMi MaccoBas J0Jsl HUTpaTa HATpPUsl B PacTBOpE
yBenuuniack 10 10,81%. ITnacTuHKY BBIHYIM U3 pacTBOpa, U 00paboTany N30bITKOM COJISIHOM
KHUCJIOTBI, B pe3yybTaTe 4yero Bbiaeauioch 2,128 1 raza (u.y.). Onpenenure MacCoBBI€ 0JIU
HUTpAaTa MEJM U HUTpaTa cepedpa B UCXOAHOM PACTBODE.

TEMA 16. Duaekrponau3

1. [Tocne snextponuza 250 r pactBopa Hutpata prytH (II) ¢ MmaccoBoit noneit conu
19,5% wmacca pactBopa ymenbmmiack Ha 10,85 1. Omnpenenurte KOJIUYECTBA BEIIECTB,
BBIICTTUBIINXCS HA 3JIEKTPOJAX U MACCOBBIE JIOJIM BEUIECTB B OCTABIIEMCS paCTBOPE.

2. 50 r BomHOTO pacTBOpa Cynb(ara Meau MOJIBEPIIIN DJICKTPOJIU3Y, IPU 3TOM Ha
aHoje BblIemwioch 2,8 1 raza (H.y.). Omnpenenure MaccoByl JA0ONI0 cyiabhara Meau B
HCXOJHOM PacTBOPE, €CIU M3BECTHO, YTO IMOCJE 3JIEKTPOIM3a Macca pacTBopa coctaBuia 42,4
r.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX JOJISIX), MOJYYEHHOTO B pe3yibTare
anekTtponusa 100 T pacTtBopa cynbdara Meau, €Cu U3BECTHO, YTO BO BPEMS DIIEKTPOIIM3a Ha
aHOJI€ BBIIEIIIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBOpa MOCJIe AIEKTPoin3a cocTaBmia 92,4 T.

4. 117 r pacrBopa xJlopuga HaTpusi C MaccoBOM nosieil comu 5% B TedyeHHE
HEKOTOpPOT0 BPEMEHHU MOJBEpraiu 3eKkTpoausy. Ilpu 3Tom Ha anekTpoaax BbLaenuiocs 8,96 i
ra3oB (H.y.). OnpeaenuTe cocTaB pacTBOpPA MOCIE AIEKTPOIN3a (B MACCOBBIX JOJIAX).

5. B pesynbprare mpomyckanus mocTostHHOTo Toka uepe3 400 mi pactBopa cyibdara
kobanbTa (II) ¢ maccoBoii momeit comu 10% u mmotHOcThiO 1,1625 r/mMnm Ha 3meKTpoaax
BbIIETMIIOCH 8,96 11 ra30B (H.y.), IPU CMEIIMBAHUU KOTOPBIX MOIY4aeTCs CMECh C INIOTHOCTHIO
1o Bogopoay 8,5. Onpenenute MacCOBbIE JOJIM BEIIECTB B pACTBOPE MOCIIE BHIKJIFOUEHHS TOKA.

8. OneHoYHbIE CPeICTBA I TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH, Py0OesKHOI aTTecCTAlNU U
NMPOMEKYTOYHOM ATTEeCTAIlUM 110 UTOTaM OCBOCHUSI AUCHHUILINHBI.
Ikana oueHUBaHUs Y4eOHOM eSITeJIbHOCTH CTyI€eHTa
IIpakTHYecKkHe 3aHATHS U CAMOCTOAITEJIbHAs padoTa

OOmuit quana3oH 6amIoB 3a JaHHBIN BU nesTenbHocTH 0-50.

baynel BeICTaBIIAOTCS 3a:

Pemenne 3amau Bo BpeMsi caMoCTOSTeNNbHOM paboThl (0-32): MakcumansHO 2 Oania 3a

KaKJIbIN OJIOK 3a/1a4 U3 pa3jiesa CaMOCTOATEIILHON pabOThI

2 Gamna Bce 3amaun (100%) pemiens! mpaBuibHO, 0€3
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olnboK.

1,5 6amna 75 % 3amau peueHo mpaBuWIbHO, 0e3
OIINOOK.

1 Gamn 50 % 3ama4 pemeHo MpaBmWIbHO, 0e3
OIHOOK.

0,5 6anna XoJ1 penieHus NpaBUIIbHbBINA, HO JOMYILECHBI

OIIMOKH B MATEMaTUUYCCKUX pacycTax.

0 0aoB XoJ penieHust 3aj1a4 HEeBEPHBIM

OrneHnBaeTCst KAUYECTBO M KOJIMYECTBO BBIIOJHEHHBIX JIOMAITHUX paboT: pemenue 3aaay (0-32
0aJTOB), COCTaBJICHUE TEKCTa COOCTBEHHBIX 3a71a4 Ha KOHKpEeTHYI0 Temy (0-12 6annoB), aHamus
UMEIOIINXCS METOAMYECKUX PEKOMEH AN 10 pemeHuto 3aaa4 (0-6 6auioB).

50 GansIoB CTYACHT MOXKET MOJYyYUTh HA KOHTPOJIBHOM MEPONPUSTHH: KOMIBIOTEPHOM
TECTHUPOBAaHUH, MUCHbMEHHOW KOHTPOJIBHOH paboTe, MMCEMEHHOM TECTUPOBAHHU.

MaxkcumanbHast cyMMa 0ajlioB 3a Bce BUIbI YU€OHOH IeATEIbHOCTH CTYACHTA 33 OJJUH
cemecTp 1o aucnuruinHe «MeToanKa 00y4eHusl IKOJIbHUKOB PellIeHUI0 PACYETHBIX 32124
no xumum» cocrasisier 100 6amios.

Tabauua 2. Ilepecyer noJry4eHHOM CTYICHTOM CYMMbI 02JIJIOB B 3a4eT

Boiee 56 6auioB 3a4TEeHO

MeHee 56 0aIoB HE3a4TCHO

Ecnu no pe3ynbraTtam 00yueHHUs! U peUTUHTOBOTO TECTUPOBAHUS B CEMECTPE CTYACHTOM
He HaOpaHo 56 6aIoB, TO cAaeTcs YCTHBIN 3aueT. MaTepuaibl 3a4eTa BKIIIOYAIOT PEIIeHHe
3aJa4 ¥ OTBETHI Ha BOIIPOCHI, IPUBEACHHBIE B IaHHOM paboyeil mporpaMmme.
Bomnpocs! k 3a4€Ty 110 AUCIUIUIMHE

1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMUU B KypCe XUMHUH CPEIHEHN IIKOJIBI.

2. Me:xnpeaMeTHbIE U KypCOBbIE CBSI3U XUMHHU € (PU3UKON U MaTEMaTUKOM.

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

4. OcHOBHbIE MaTeMaTUYECKUE MOHATHUS (IPONOPIIUS, IPUBEIACHHUE K €TUHUIIE, TPOLIEHTHI,
rpaduKu, CUCTEMbl YPaBHEHUI, OKPYIJIEHHE YUCel U T.J.) B pEIIEHUH XMMUYECKHX 3a/1a4.

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

6. Pounb, MeCTO 1 ICMX0JIOrO-TIEarorn4ecKre OCHOBBI IPUMEHEHUS U PELICHHS paCUETHBIX
3a/1a4 B Kypce XUMUU CPETHEH IKOJIBI.

7. OO111e peKOMeHIaluH K PeIIeHUI0 PaCUeTHBIX 3ajau.

8. Onpenenenre NOHIATUS «ydeOHas XMMHUECKas pacueTHas 3a7aday.

9. VYcnosue, aHanu3 yciIoBUs, KAUECTBEHHAs U KOJIMYECTBEHHAs COCTABIIAIOIINE PACUETHON
3a/1a4yM, aJTOPUTM peleHus], 0pOpMIIEHHE PEIICHUS 3a/IauH.

10.  Pacuerbl Ha OCHOBE NEPBOHAYAIBHBIX XUMUYECKUX MOHATUH ((hopMyra BelecTna,

aTOMHasl Macca, MOJIEKYJIsIpHasl Macca, YUCI0 aTOMOB, MOJIb, YUCIO ABOraapo, MaccoBast 10J1s
HJIEMEHTA B BEILIECTBE U JP.).

11.  Pacuersl c npuMeHEHNEM 3aKOHA MOCTOSIHCTBA COCTABA.

12. Ompenenenue Macchl, KOJIUYECTBA, 00bEMa YUACTHUKOB PEAKLIMH 110 YPaBHEHUIO
peaxiuu, eciIi U3BECTHBI Macca, KOJMYECTBO WM 00BEM OJJHOTO U3 YUaCTHUKOB XMMHUECKON
peaxkuu.

13. VY4er npumeceil, pacTBOPUTES, BBIX0/1a IPOAYKTA MM U30bITKA OJTHOTO U3
pearupymroumx BEIECTB B pacyeTax 10 XMMHUYECKOMY ypaBHEHHIO. [Ipumenenue
CTEXHOMETPUYECKHUX CXEM JUIsl SKCIPECCHOTO PEIIECHUS 3a/1a4.

14.  Pacuersl 10 NIPUTOTOBJIECHUIO PACTBOPOB, IO ONPEIEIIEHUIO OTAEIbHBIX KOMIIOHEHTOB B
pacTBope, 110 ONPEACICHUIO KOHIEHTPALlMK PAaCTBOPOB U PACTBOPUMOCTH BEIIECTB.
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15. Pacuernsie 3anaun k Teme «llepuoandeckuil 3aK0H U CTPOCHUE aTOMay.

16. Omnpenenenne MOISIPHBIX MacC, OTHOCUTEIBHOM ITIOTHOCTH U COCTaBa Tra3000pa3HbBIX
BEILECTB U UX CMECEH.

17.  Pacuersl, OCHOBaHHbIE Ha MOJOKEHUSIX TEOPUU IIEKTPOIUTHUECKOMN TUCCOLMALINH,
3akoHOB Papazes.

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

19.  3apgaum Ha ompeeneHue TEIUIOBBIX d()(HEKTOB XUMHUUYECKIX PEaKLIUH.

20.  OcHOBHbIE MUHEpAJIbHBIE YAOOPEHHUS, CIOCOOBI BBIPAKEHUSI MUTATEIbHON [IEHHOCTH
ynoOpeHuit B arpoxuMun. PacdeTsl o BHECEHUIO yJOOPEHUH B ITOUBY.

21.  Omnpegenenue GopMyIibl BELIECTBA 10 €r0 COCTaBY; MO JAHHBIM MPOAYKTOB PEAKIIHH C
Y4acTHEM OIPEIENIIEMOTO BEIIECTBA.

22.  Wnentudukanus BemecTsa 1o ero COCTaBy U CTPOSHHIO.

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

24, [IpuMeHeHne KOMIBIOTEPHBIX TEXHOJIOTHUM JIJIsl PEIICHUS PACUETHBIX 33/]1a4 M0 XUMUHU.
25. OCHOBHBIE IPUHIIUIBI OPTAHU3ALMHU OJIMMITAA]] IKOJIbHUKOB PA3JIUYHOTO YPOBHSI.
[Ipumepsl perieHus 1 OLIEHUBAHUS PACUETHBIX OJMMITUAIHBIX 3a/1a4.

26. Pemrenue TumoBoi 3agaun B COOTBETCTBHM co crienudukanuei EI'D mo xumun.

27. PenieHre TUTIOBOH 3a1a4d B COOTBETCTBHH CO IIKOJIHHOU MTPOTPaMMO MPOQIILHOTO
YPOBHSI.

ITPUMEPHBIE TECTOBBIE 3ATAHUA

[Tpu snextponuse Boauoro pacteopa KCl Ha katoae BeiessieTcs:
KaJInii,

XJI0p,

BOJIOPO/I,

KHUCJIOPO/I.

I[Tpu snextponuse Boguoro pactsopa KCl Ha aHoae BBIIEIsSETCS:
KaJIuii,

XJI0p,

BOJIOPO/I,

KHUCJIOPOA.

B peakin: KMnO,4 + HCl(koHi.) — Maprasel] IpUHUMAET JIEKTPOHOB!
3,

4,
5,
6

DKBHUBAJICHT MAarHUs B PEAKIIMU C CEPHON KUCIIOTON PaBEH:
1/2Mg

12,

24 r/MoIb,

Mg,

[Tpu HOpMaNBHBIX yCIOBUSIX | I BOIOpOAA 3aHUMAET 00BEM:
11,
22,4 1,
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11,2 1,
5,6 1,

B 50 r 10 %-Horo pacTBopa coaepKUTCA pacCTBOPEHHOI0 BELIECTBA!
10T,

5T,

I,

1,5T.

ModnsipHasi KOHLIEHTpAIKs BEIECTBA B pAaCTBOPE paBHA MOJIAPHOM KOHIIEHTPALMU YKBUBAJICHTA
BEILECTBA IS

CEpPHOM KHUCIIOTBHI,

COJISTHOM KHCJIOTBHI,

TUAPOKCUAA KaJIbLIUS,

dbocdopHOIi KHCTOTHI,

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

22,4 7,

11,2 1,

5,6 1,

B 30 r 15 %-Horo pactBopa CoAep>KUTCSI paCTBOPEHHOTO BEIIECTRA!
10T,

45,

3T,

1,5r.

MoutsipHast Macca SKBHBAJICHTA MarHus B PEAKIIMH ¢ CEPHON KHUCIOTOW paBHa:
12 r/Momb,

12,

24 r/MoIb,

Mg,

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

22,4 7,

11,2 n,

5,6 1,

B 10 mu Boawt pactBopmiu 10 r conu. [Tomyumnu pacTBOp ¢ MacCOBOM JIOJICH:
30 %,
40 %,
50 %,
60 %.

DKBHUBAJICHT TUAPOKCH/IA MEJIM B PEAKIIMH C U30BITKOM COJISTHOM KHCIIOTHI PaBEH:
98,

49T,

Cu(OH),,

1/2 Cu(OH),.
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[Tpu HOpManbHBIX ycnoBUsaX 38 T hTopa 3aHUMAIOT O0BEM:
1,

22,4 7,

11,2 n,

5,6 1,

B 200 r 40 %-HOTrO0 pacTBOpa COAEPHKUTCSA PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40r.

MoutsipHast KOHIICHTPAIIHS BEIIECTBA B PACTBOPE paBHA MOJISIPHOW KOHIIGHTPAIIMK SKBUBAJICHTA
BeIlleCTBA IS

CEPHUCTOM KUCIIOTHI,

COJISTHOM KHCIIOTBHI,

TUAPOKCHIA Oapus,

dbocopuCTOii KUCITOTHI,

B 2 15 M pactBopa coaepKUTCsl paCTBOPEHHOI'O BELIECTBA:
10 MoJIB,

5 MOIIb,

2 MOJIb,

4 MOJIb.

Ecim monsipHas macca ra3a paBHa 30 1/MOJ1b, TO P HOPMAJIBHBIX yCIOBHSX 15 T rasa
3aHUMAIOT 00BEM:

12 1,

11,2 n,

28 1,

22,4 7.

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

9. VYuebOHo-MeTOaAHYeCKOEe M HMHPOPMALIMOHHOE 00eciedeHne TUCIUTITUHBI (MOTYJIs1)
a) OCHOBHasl JIMTEpaTypa:

1. Cupuk, C.M. OCHOBBI METOAMKHU O0yUEHHS] XUMHUU: JIEKTPOHHOE ydeOHoe nocodue /
C.M.Cupuk, JI.I'. TuBanoBa; MunucrepcTBo oOpa3oBaHus 1 Hayku Poccuiickoii
Oenepannn, PepepanbHOE TOCYIaPCTBEHHOE 010 IKETHOE 00pa30BaTEIbHOE YUPEKACHNE
BhIciIero oOpa3oBanus «KeMmepoBckuil rocynapcTBeHHbIN yHUBepcuTeT», Kadenpa
Heoprannueckon xumuu. — KemepoBo: KemepoBcknii rocyjapCTBEHHBIN YHUBEPCHUTET,
2015. — 167 c. un. — Pexum goctyna: mo noAmnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=481629

2. Banyesa, T.H. Meroauka penienus 3ajad o XUMUH: yaeOHOe TocoOHe ISl CTY/IEHTOB
HarpaBJeHus MOATOTOBKU «Xumus» : [12+] / T.H.Banyesa, A.M.KpacaoBa. — Mockaa,;
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Bepnun: upexkr-Menua, 2019. — 57 c.: Tabn. — Pexxum goctymna: mo moamucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304/571304

3. T'munka, H. JI.3amgauu u ynpakHeHuUs 10 00IIei XUMUU: y4eOHO-TIPaKTHYECKOE MTOCOOue
/ H. JI. I'nunka ; mox penakuueit B. A. [TonkoBa, A. B. babkoBa. — 14-e uzn. —
Mocksa: U3narensctBo FOpaiit, 2019. — 236 ¢. — (bakaiaBp. AkajieMHU4eCKuil Kypc).
— ISBN 978-5-9916-8914-4. — Tekcr: anekrponnsiii // DbC IOpaiit [caiiT]. —
URL:https://biblio-online.ru/bcode/431810

4. Kparkuil Kypc XMMUU C MPUMEPAMHU PEILIeHUs 3a]a4 U 3aJaHUSIMU JIJIs1 CAMOCTOSITEIIbHOM
pabotsl: yueoHoe ocooue / B.U.Endpumos, C.C.babkuna, E.M.Mscoenos,
AWM. Apommnckuii. — Mocksa: lupexkr-Meaua, 2014. — 348 c. — Pexxum gocrtymna: mo
noanucke. — URL:http://biblioclub.ru/index.php?page=book&id=237222(nata
obpamenus: 12.06.2019). — ISBN 978-5-4458-5742-6. — DOI 10.23681/237222.

0) TONOJIHUTEIbHAS JTUTEPATYpa:

1. CyBopos, A. B. O0mias u Heopranudeckast XumMusi. Borpocs! u 3a1aun: yaebHoe mocobue
JUTs cpentHero npodeccuoHanbHoro oopaszoBanus / A. B. CyBopos, A. b. Hukonbckuii.
— 2-e u3., ucnp. u gor. — Mocka: U3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodheccuonansuoe oopazoBanue). — ISBN 978-5-534-07903-6. — Tekcr:
snexrponusii // DBC FOpaiir [caiir]. — URL:https://biblio-online.ru/bcode/442100.

2. Amnapues, A. N.O6mas xumusi. COOpHUK 3a/1aHUl C IPUMEPAMHU PEIIeHUi: yueOHoe
mocoOue JuIsl cpeaHero npodeccuoHanbHoro oopasosanus / A. . Anapues, JI. 1.
Adonnna. — 2-e us ., ucnp. u aorn. — Mocka: M3narenscTBo FOpaiit, 2019. — 127 c.
— (ITpodeccuonansuoe oopazosanue). — ISBN 978-5-534-09932-4. — Tekcr:
anextponnsiii // DBC HOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405

3. Oumneiinukos, H. H. XumMus. AnropuTmsl pemieHus 3a1ad U TECThl: yueOHOoe ocodue s

cpeanero npodeccuonanbHoro oopazosanus / H. H. Oneitaukos, I'. I1. MypaBbeBa. — 3-
e u31., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2019. — 249 ¢. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-9665-4. — Texkcr:
anekTpounbi // IbC IOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705

4. T'nunka, H. J1.O6mas xumusi. 3aa4u U yIpaKHEHUS y4eOHO-TIPAKTHYECKOE TOCOOHe NSt

cpenuero npodeccuonanbHoro oopazosanus / H. JI. 'munka; mog pegaxmueii B. A.
[TorikoBa, A. B. babkoBa. — 14-e uzn. — Mocksa U3narensctBo FOpaiit, 2019. — 236
c. — (IIpoeccnonansruoe oopazoBanue). — ISBN 978-5-534-09475-6. — Tekcr:
snektponnsiii // DBC IOpaiir [caiit]. — URL:https://biblio-online.ru/bcode/433858

5. Xwumwus. 3agauHuK yuyeOHoe mocodue st cpeHero npoheccuoHaIbHOT0 00pa3oBaHus /
1O. A. Jlebenes [u np.] ; mox obmieit penakuueit I'. H. daneeBa. — Mocksa
NznatenberBo FOpaiit, 2019. — 238 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5-9916-7786-— Tekct: anexrponnsiii // DBC KOpaiir [caiit]. — URL:https://biblio-
online.ru/bcode/436534

B) COBpEMEHHbIE NMpodeccuoHanbHble 0a3bl JaHHBIX, HH(OPMAIIMOHHBIE CIIPABOYHBIE
CHCTEMBI, DJICKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI

ObecnieueH  JOCTYyll K  COBPEMEHHBIM  TNpO(ecCHOHANbHBIM  0a3aM  JaHHBIX,
UH(POPMALIMOHHBIM CIIPABOYHBIM M TOMCKOBBIM cHUCTeMaM (TpeOyeTcst perucTpanus B
oudmotexke COI'Y):

1. DnektpoHHas Oubnuorexka paucceprauuu u astopedeparoB PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuretckas oudanoreka online» (https://biblioclub.ru).

3. OBC «Hayunas snextponHas 6ubnmoreka eLibrary.ruy (http://elibrary.ru.)
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4. VYuuepcaibHas 0a3 ganHbix FEast View (https://dlib.eastview.com). Jlorun:
Khetagurov; ITapons: Khetagurov

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

6. ObC «OpaiiT» - 0Opa3oBaTebHAs Cpeia, BKIIFOYAIONIAs BUPTYAIbHBIA YUTATBHBIN 3aIT
y4eOHUKOB U y4eOHBIX TOCOOMI OT aBTOPOB M3 BEAYIIUX BY30B Poccuu 1o BceM HaIpaBlieHHUSIM
u cnennanpaOocTsIM (WWW.biblio-online.ru)

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

8. CnpaBounas npaBoBas cucrema Koncynasrant ITmoc (http://www.consultant.ru/).
https://strempler.ucoz.ru/
https://1sept.ru/

10. MaTepuaJbHO-TeXHHYECKOe o0ecneyeHne JUCIUIIHHBI (MOLYJIs1)

VY4eOHble ayAUTOPUM JJIsl TPOBEACHHS 3aHATUH JIEKIMOHHOTO THIA, CEMHHAPCKOTO
TUIIA, KYpCOBOIO IPOEKTUPOBAaHUS (BBIIOJHEHHUS KYPCOBBIX PabOT), TpPYHNOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIbTALUI, TEKYILIEro KOHTPOJIA U MPOMEXYTOYHOM aTTeCTalllM, a TAKKe
CaMOCTOSITENIbHOW paboThl O0y4aroIuxcs: MpernoAaBaTelbCKUM CTOJ; CTYJd; CTOJNbI JJIs
o0yyaroImuxcst; CTyibs; Kadenpa; KjaccHas J10CKa.

O6opynoBanue: MynbTUMEINITHBIN

KOMILIEKC (IIPOEKTOP, 3KpPaHOM), HOYTOYK C IPOTrpaMMHBIM 00€CIIeYeHUEM, BBIXOJOM B
ceTb VIHTEpHET U 10CTYIOM B 3JIEKTPOHHYIO HH(OpMaAIMOHHO-00pa3oBaTenbHyto cpeny COI'Y.

[Iporpammuoe oGecrneuenne: Microsoft Windows 7 Professional, Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free (CBo6omnoe I10); neMoHCTpalimoHHBIE U y4eOHO-HATIISTHBIC
nocoOus (BUICONPE3EHTAISA).

Jlabopatopuss OOmieil u HEOPraHWYECKOM XUMHUU JJIS TPOBEACHHS 3aHSATUH
CEMHMHApCKOTO THUMA, JIAOOPAaTOPHBIX 3aHATHH, KypCOBOTO IPOEKTUPOBAHHS (BBIIOIHEHUS
KYpPCOBBIX paboT), TPYNIOBBIX U WHIAMBHIYaTbHBIX KOHCYJIBTALUH, @ TAKXKE€ CAMOCTOSTEIHHON
paboThl 00yyarOMMXCs: MPENnoIaBaTeIbCKUI CTOM, CTYIN, CTOJBI U CTYJbs Ul OoOydaromuxcs,
n1abopaTopHbIe CTOJIBI, Kadenpa, KiaaccHas 10cKa.

Ob6opynoBanue: Pabouas cranius: RU Ergo Home 123 —1mt., Monutop Asus VB 172
TN (Core 2 Duo E 4700/2 GB DD) -1wurt; Dkpan- lur; Myastumenunitasiii npoektop Beng MX
501 — 1 mr. ¢ mporpaMMHBIM OOecreueHHeM, BBIXOJOM B CeTh VHTEpHET W JOCTYNOM B
AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarensHyto cpeay COI'Y.

[Iporpammuoe oOecrnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe
[10); IlporpamMMHoe obecriedeHue Uil pPEJaKTHUPOBaHUS XuMHUecKuX ¢opmyn Isis Draw
(becrinatnoe I10); KoHCynbTaHT MIIOC; I€MOHCTPALMOHHBIE M Y4e€OHO-HArJsIHbIe MOCOOUS
(BUIEOIIPE3CHTALIHS).

JlaGoparopHoe obopynoBanue: BeiTskHoil mkad - 1 mr. pH-MeTp-MumuuBoabTMETp
«pH-150MM»- 1 mr. Kamopumerp "Dxcrnept 001K" — 1 mr. [leus mydensHas [IM-8 - 1 mT.
Becwr anamutiueckue SHINKO HT 84CE - 1 mr. Hentpudyra CM-12- 1 mrt. Kongykromerp
«9xcnept -002-6H» -1 mr. [lkad cymunpaeid SNOL - 1 mT. Memanka marautaas [13-6110 ¢
nojgorpeBoM - 1 mr. Becol anextponasie MW-300 r-1 mt. Becsl mabopaTopHble Tpelu3nOHHbIE
CAS-1 mt. Mukpockon «buonamy» -1 mt. Bonsnas 6ans — 1 mr.
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JlaGoparopuu: KOMIBIOTEPHbIE KJIACChl JJSi TMPOBEACHUS TEKYIIEro KOHTPOJIS H
MIPOMEKYTOUHOM aTTECTAINH, & TAKKE CAMOCTOSATEIHHON PabOTHl O0yYaIOIIIXCS:

MPEToIaBaTeNIbCKUM CTOJ, CTYyJ, CTONBI W CTYlbsi s oOydaromuxcs, Kadeapa,
KJIaCCHasl 10CKa.

Ob6opynoBanue: KoMmpioTepsl s KOMIBIOTEPHOTO KJacca B KOMIUICEKTE - C
IpPOrpaMMHBIM 00€CIEYeHHEM, BBIXOJOM B ceTb HTepHEeT W [IOCTYymOM B 3JIEKTPOHHYIO
nHpopmanmoHHo-00pa3oBaTenbHyt0 cpeny COI'Y; ucrounwku OecnepeOONHOTO THUTAHUSA,
Ippon, kommyratop mus  kimacca  D-Link  DGS-10240, wuHTepakTHBHas  J0CKa
78*(1702070/15112/11344/2+ npoextop Beno MX503.

[Iporpammuoe obecrnieuenne: 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
[10); IlporpamMMHoe oOecriedeHne Ui PEOAKTHPOBaHUSA XUMHUECKuX ¢opmyn Isis Draw
(beccpounoe I10); Konucymprant 1umoc; CucremMa TIOMCKAa TEKCTOBBIX 3aMMCTBOBAHHM
«Antunnaruatr BY3»; [Iporpamma s 9BM «baHk BOpocoB Juisi KOHTPOJIA 3HaHMI»; ['apaHT;
Cisco Webex; neMoHCTpaIlIOHHbIE U y4eOHO-HATJISAHbIe TOCOOUS (BUICOTIPE3CHTAIHS).

bubnuoreka, B TOM uuclie YUTaNbHBIA 3al: cToibl, CTyibs; [IK oOyuaromuxcs, c
MPOrpaMMHBIM 00ECIIEYCHHEM, BBIXOJIOM B CeThb HHTEpHET W JMOCTYIIOM B 3JIEKTPOHHYIO
obpazoBarenbhyto cpeny COI'Y.

[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox;
Google Chrome; Kaspersky Free (Cso6oatoe I10);

OBC «YuuBepcuterckas oudmnoreka ONLINEy https://biblioclub.ru;

ObC  «KoncynbranT  cryneHta»  http://www.studentlibrary.ru  cryneHdeckas
3IEKTpOHHAs OMOIMOTEKa M0 MEAUIIMHCKOMY U (hapMalieBTHUYeCKOMY 00Opa30BaHHIO, a TAKXKe 10
€CTECTBEHHBIM M TOYHBIM HayKaM B LIEJIOM;

OBC «tOpaiiT» - oOpa3oBaTenbHas cpea, BKIIOYAIOLasi BUPTYyaJbHbIM YMTAIbHBINA 31
YU4eOHUKOB U YIeOHBIX TTOCOOWI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 1Mo BceM HampaBIICHUSM
U crieranbHoCTIM Www.biblio-online.ru;

JEMOHCTPAIIMOHHBIE U y4eOHO-HATJISIHBIE TOCOOUST (BHICOTIPE3CHTALIHS).
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11. JIucT 00OHOBJICHUSI/aKTyaIM3aA MU
1. IIporpamma aktyanusupoBana (2018-2019 yueoHblii rox).

1. AkTyanu3upoBaH CIMCOK OCHOBHOW U JIOTIOJTHUTEIBLHOU JINTEPATYPHI.

2. AKTyalu3upoBaH MEPEUCHb JHUIIEH3MOHHOTO M CBOOOJHO pACIPOCTPAHIEMOIO
MPOrPaMMHOTO O0ECTICUeHUSI.

3. BHeceHBl fonoaHeHUs B pasjien «MaTtepuaibHO-TeXHHYeCKoe obecreueHne
JUCLUILIUHBL (MOILYJIS)».

4. YuareHsl U3MeHeHUs1, BHeCeHHBIE B «lloy0xenne o 6auibHO-PEUTUHTOBOM CUCTEME
OLICHKH YCIIEBAEMOCTH CTYJIEHTOB.

5. VureHbl HM3MEHEHHUs, BHECEHHBIE B CBS3HM CO CMEHOH yupeauTens (IpUHAT HOBBIN
VYcrap @enepanabHOro rocy1apcTBEHHOr0 OOIKETHOTO 00pa30BaTENbHOIO YUPEKICHUS
BbIcIero oopasoBanus «Ceepo-OceTHHCKUI rocy1apcTBeHHbIN yHIBepcuTeT uMenu Kocra
JleBanoBuua XerarypoBa» (yTBEpxk/eH NpuKa3oM MUHHCTEPCTBA HAYKU U BBICLLIETO
obpazoBanus Poccuiickoit @enepanun ot 28.11.2018 1. Ne 1069)).

6. M3menen wmaker PIIJI, oOHOBIIEHBI 0OOpa3oBaTeIbHBIC TEXHOJIOTHUU JAUCIUILUIMH
npodussi, yueOHO-METOAUYECKOe B IIpOorpaMMHOe oOecrieueHrne 00pa3oBaTeIbHOro mpolecca

(ITonosxenue o pa3pabOTKe U peanr3alUul OCHOBHBIX HPO(ECCHOHATIBHBIX 00pa30BaTEIbHBIX
nporpamMMm COT'Y (mpukas Ne 382 ot 28.12.2018 1.)).

BreceHHbIC H3MEHEHHS M JIOTIOJMHEHMS YTBEPKIICHBI HA 3aceqaHuu Kadeaphbl o0meld u
Heoprannyeckoil xumuu (mporokos Ne 14/17-18 ot «28» utonst 2018 r.)

3aB. kadenpoit Ky6amnosa JI.M.

Onob6penbl coBeToM (akylnbTeTa XUMHH, OHOOTUU U OMOTEXHOJOTHH (ITPOTOKON Ne
11 ot «29» utons 2018 1.)

[Ipencenarens AraeBa @.A.

2. Iporpamma akryanuzuponana (2019-2020 yueOHblii ron).
1. AKTyann3upoBaH CIMCOK OCHOBHOM U TOTIOJHUTEIbHOU JIUTEPATYPBHI.

2. AKTyallu3UpoBaH MepeueHb JUIEH3MOHHOIO U CBOOOJHO PAacCIpOCTPaHSIEMOro
MIPOrPaMMHOT0 oOecreueHHs..
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3. BHecensl nonosHeHus B pazien «MaTepualbHO-TEXHUYECKOE 00eCTICUCHIE
JTUCIIUTUTAHBL (MOJTYIIS)».

4. BHeceHbl W3MeHEHUs, ¢ yueToM ycTaHoBieHHoro B COI'Y BHyTpeHHEro periiaMeHTa
ANEKTPOHHOTO OOY4YEHHSI W HCIOJIb30BAHMS JAMCTAHIIMOHHBIX O0Pa30BATEIbHBIX TEXHOJIOTHMA
(Ionoxenue 00 IEKTPOHHOM OOYUYCHUH M TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHSX B
OI'BOY BO «COI'Y» (mp.Ne 49 ot 25.02.19 r.). Hauano paboTsl mopTaia JUCTaHIIHOHHOTO
obyuenus COI'Y Ha HOBOM oOpa3zoBaTensHOU miaTgopme (IMs.nosu.ru).

BHeceHnHble M3MEHEHHSI M JIOTIOHEHUS YTBEPXKICHBI Ha 3acemaHuu kKadenpsl oOmiei u
Heoprannyeckor xumuu (mpotokost Ne 15/18-19 ot «28» urons 2019 r.)

3aB. kadempoii Ky6amnosa JI.M.

Opnob6penbl coBeToM (hakyIbTeTa XUMUHU, OMONOTHH M OHOTexXHONOTUU (TpoToKon Ne 12
oT «01» urons 2019 1.)

[Tpencenarens AraeBa ®@.A.

3. IIporpamma akryanusupoBaHa (2020-2021 y4edublii rox).

1. AKTyaJ'II/ISI/IpOBaH CITHCOK OCHOBHOMH M JIOTIOJIHUTEIbHOM JIMTCPATYPBHI.

2. AKTyanu3upoBaH IepeueHb JHUIEH3MOHHOTO M CBOOOJHO pacmpoCTPaHsIEMOTro
MIPOrpaMMHOTO 00eCIIeUeHUS.

3. BHeceHbI IonOTHEHHS B pa3ien «MaTepruaibHO-TeXHUIECKOe 00ecrieueHne
TVCIUTUTAHBT (MOIYIIS)».

BHeceHnHble U3MEHEHHS U JOIOJIHEHUSI YTBEPXKIACHBI HA 3aceaHuu Kadeapsl odmmen u
Heopranuyeckoil xumuu (mporokosn Ne 13/19-20 ot «17» utonst 2020 r.)

3aB. kadeapoii Kyb6anosa JI.M.

OnoOpensl coBeToM (akynbTeTa XUMUU, OMOJIOTUM M OMOTEXHONOTHH (TIPOTOKON No
10/19-20 ot «30» uronst 2020 r.)
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[Ipencenarens Araesa @ A.
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