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[IporpamMmma cocTtaBieHa B COOTBETCTBHH C ®denepalibHBIM  TOCYapPCTBEHHBIM
oOpa3oBarenbHbIM cTaHAapToM To HampasieHuto 44.03.05 Ilemarormdeckoe oOpazoBaHme (C
IBYyMsI MPOQWISIMH TOATOTOBKH), YTBEPKICHHBIM TPUKAa30M MHHHCTEPCTBA 0Opa3oBaHUs U
Hayku Poccuiickoit ®Depepanmn ot «22» deppans 2018 1. N 125 (3apeructpupoBaH
MunucrepctBoMm toctuniuu Poccuiickoii @enepannu 15 mapra 2018 r., peructpaiinoHHbiid Ne
50358), ¢ U3MEeHEHUSIMH, BHECEHHBIMU MPUKAa30M MHUHHCTEPCTBA HAYKH M BBICIIETO 00pa30BaHUSA
poccuiickoii @enepauuu ot 8 despans 2021 r. Ne 83 (3apeructpupoBan MUHHCTEPCTBOM
roctuu Poccuiickoit @eaepannu 12 mapra 2021 r., peructpannonssiii Ne 62739), npukazom
MuHucTepcTBa HayKH | BBICIIETro oOpa3oBanus Poccuiickoit deneparuu ot 26 HossOps 2020 r. No
1456 (3apeructpupoBan MunucrepctBom roctulinn Poccutickoit ®enepanuu 27 mas 2021 r., Ne
63650) «O BHeceHMHM HU3MEHEHHMH B (eaepanbHbIe TOCYIApCTBEHHBIE 00pa3oBaTEIbHBIE
CTaHJIapPThI BBICIIETO 00Opa30BaHUs», y4eOHBIM IJIAaHOM MOATOTOBKH OakanaBpa 10 HAapaBICHUIO
44.03.05 Ilemaroruueckoe obpazoBaHue (C AByMs MPO(UISMHU MOATOTOBKH), YTBEP>KICHHBIM

yueHbIM coBeToM @PI'BOY BO «COI'Y» ot 31.05.2022 r., npotokoxn Ne 13.

CocraBuTenu: K.X.H, 101eHT AraeBa @.A.

PaGouas nporpamma obcys/ena u yTBepiaIeHd Ha 3ace/laHuu Kadeapbl o0mel 1 HeOpraHMYeCKOH
xUMHH (11poroxon Ne 9/21-22 ot «08» anpeis 2022 r.)

3apeayrowmuii kadeapoii W ai Cumeonnan 11

o

/

Opnobpena coBeToM (hakynbrera xuMuu, 6HOI0IMKH U OHOTEXHOJIOI UK

(mporokon Ne 6/21-22 ot «25» anpens 2022 r.)
/.
Ipescenarens cosera hakyinprera 6 ¢ 4 Araea ®.A.

/




1. Crpykrypa n o0masi TpyA0eMKOCTb JMCIHIIIHHBI
Obwas mpyooemMKocms OUCYUNTUHBL 8 3AYEeMHbIX eOUHUYAX -3, aKa0eMuyecKux 4acax -

108
Ounas popma o0yueHus

Kypc 5
Cemectp 9
Jlexuun 32
[TpakTdeckue (CeMUHAPCKUE) 3aHSITHS 32
JlaboparopHsbie 3aHATHS -
Koncynsranumu
Htoro aynuTopHbIX 3aHATUN 64
CamocTosTenpHas pabora 8
Kypcoras pabora -
DopMa KOHTPOJIS
SK3aMEeH 36
3a4er
O01Iee KOITMYECTBO YaCOB 108

2. Lleaun ocBOEHUS THCHUTLINHBI

Jucnunnmna «Metoauka 00y4eH s IIKOJIbHUKOB PEHICHUIO PACUETHBIX 33124 110 XUMUN
npu3BaHa 00ecrneunTh NPoPEeCCUuOHAIBHYIO TOJITOTOBKY CTYJEHTOB B KAUECTBE yUUTEIEH XUMUU
o0mieoOpa3oBarebHBIX yueOHBIX 3aBeAeHM. LlenmsMu OCBOEHHS MUCHMIUIMHBI «MeToanka
00y4YeHUs KOJLHUKOB PEIICHUIO PACUETHBIX 3a/1a4 110 XHUMHM SIBJISTFOTCSI:
- O3HAaKOMJIGHHE CTYJEHTOB C THUIIAMHU XUMHUYECKHX 3aJay, HCIOJb3YeMbIX B 0a30BOM H
poGUILHOM Kypcax XHUMUU;
- ¢opmupoBaHue negarora-nmpodeccuonana, CoCOOHOr0 HAyYUTh PEIICHUI0 PAacUETHBIX 3a/1a4
y4aluxcs Ha ypoKax XUMMUHU 0a30BOT0 U PO(PHIBHOTO YPOBHEH;
- O3HAaKOMJICHHE CTYJEHTOB C PEKOMEHIAIUSMU 10 OPraHU3alMH OJMMIIUA]l IIKOJIBHUKOB IO
XUMHH W OIEHUBAHUIO PEIICHUH OJIMMITMATHBIX 3amanwii pazmuaaoro yporHs. (I1C: 01.001
Ilenaror (megarormyeckasi A1esiTeIbHOCTh B JOMIKOJbHOM, HAYaJIbHOM 001IIeM, OCHOBHOM
o0memM, cpeaHem o0meM oOpa3oBaHuu) (BocnuTaredab, Yyuutedab); 1.003 Ilemaror
JOTOJTHUTEIHHOT0 00PAa30BaHNs 1eTeld U B3POCJIbIX.

3. Mecro aucuuniaunsl B crpykrype OIIOII 6axkanaspuama
Huctnnmumua «Metonnka oOydeHHsI IIKOJFHUKOB PEIICHHIO PAcU€THBIX 3a1ad o
XUMHN» ABJIIETCS 00sg3aTenpHon auctuminaoi 51.0.33
[Tporpamma kypca «Meroanka oOy4eHHUs IIKOJIbHUKOB PEIICHUIO0 pPacYETHBIX 3a7ad I10
XUMHUN» TMpelHa3HaueHa Jjs O6akanaBpoB 5 kypca mo HampasieHuio 44.03.05 Ileparoruueckoe
oOpazoBanue (¢ 1ByMs pomIsiMu MOATOTOBKH). B mporecce n3ydenus: yaeOHON AUCIIUTUTUHBI
CTY/IEHTHI MOJTY4at0T 3HAaHHUSI U HaBBIKHU PELICHUs pacuETHBIX 33/]au 110 XUMHUU, HEOOXOJUMBbIE IS
Jy4IIero MOHMMaHUsl U YCBOCHHUSI YIeOHOTO MaTepraia 0 BCEM XUMHUYECKAM IUCIUILINHAM, a
TaKXXe METO/IMKE MPEeNoJaBaHusl XUMHUH, U YCIIEIIHOTO MPOX0XKICHHS TeIlarOTHYeCKOM MPaKTHKH.
[lpy ocBoeHWHM JaHHOW JUCIHMIUIMHBI CTYIEHT CMOXXET IPOJEMOHCTPUPOBATH
00001menHbIe TpyaoBble QyHKIMH (TD):

v’ Tlemaroruveckas JEATENBLHOCTh MO MPOEKTUPOBAHUIO M pPeAU3alMUd 00pa30BaTEILHOTO
mporiecca B 00pa3oBaTeNbHBIX OPraHU3alUAX JOUIKOJBHOTO, HAyaJIbHOTO OOIIEro,
OCHOBHOT0 O0ILIEr0, CPEeHETO 00I11er0 00pa3oBaHuUs

v’ Tlemarorudveckasi JesTEIbHOCTh MO TMPOCKTHPOBAHMIO W pEaln3alid  OCHOBHBIX
o011eo0pa3oBaTeIbHBIX IPOTPaMM

v’ IlpemojgaBanWe MO  TporpaMmMaM  TMPOPECCHOHATLHOTO  OOYYCHUs,  CPEIHErO
npodeccuoranbHOro obpaszoBanus (CIIO) u HOMOTHUTENHHBIM TPOQPECCHOHATLHBIM
nporpammam (/II1IT), opueHTHPOBaHHBIM HAa COOTBETCTBYIOIINI YPOBEHb KBATU(PUKAILIH



v OpraHusanusi ¥ OPOBEICHHE Y4eOHO-TIPOM3BOICTBCHHOTO TPONECcca TPH pealn3amnun
o0pa3oBaTeNbHbIX IPOrpaMM Pa3InYHOrO YPOBHS U HANPABICHHOCTH

v OpraHu3ainoHHO-TIEIarOTHYECKOE COMPOBOXKIEHHE TPYIIIBI (Kypca) OOYYarommXcs Mo
nporpammam CIIO.

st ocBoeHUs qUCHUIUTMHBI «MeToanka 00y4eHHs IKOJIbHUKOB PEIICHUIO PACUETHBIX
3alad [0 XUMHUU» CTYIACHTBbl HCHIOJB3YIOT 3HAHHUS, YMEHHS U CIOCOOBI JIeATeIbHOCTH,
chopMUPOBaHHEIE B X0JIe n3yueHus nuctuuiuinH «llcuxonorusy, «[lenarorukay, «MareMaTuka,
«Du3nkay, a TakKe XUMUYECKUX TUCIHIUIMH MpoQeccCHOHaIbHOro Iukia «O0mas Xumus»,
«Heopranuueckas xumus», «@usznueckas Xumusy, «Oprannueckas XUMHUs».

B cBowo ouepenp, aucuuiuimHa <«MeTonuka OOyYeHHUs IIKOJBHUKOB PEIIECHUIO
pacu€THBIX 337a4 10 XHMHW» COACPKHUT  JIOTIOJHUTENIbHBIE HH()DOPMAIMOHHBIE H
METOAOJOTUYECKHE TMOAXOJbl Il OCYIIECTBICHUS JACSATEIbHOCTH CTYIEHTOB BO BpeMs
MeJarornYecKoi MPaKTUKH, a TAKKE MPH IMOATOTOBKE BBIITYCKHBIX KBATU(UKAIIMOHHBIX PaboT.

st ocBoeHust naHHOW yueOHO# auctuiuinabl (Y ][) cTyneHT noinkeH
3HaTh. OCHOBHBIE ITOHATHS, 3aKOHBI U TEOPUM OOILIEH, HEOPraHUUYECKON U OPraHUYEeCKOW XUMUH;
YMerb: 1OPOBOAUTH COOTBETCTBYIOLIME MAaTEMaTUYECKHWE BBIUMCIEHUS; I0JIb30BaThCs
OOIICTTPUHATHIMU CTIOCO0aMK 0003HaueHHSI (PU3UKO-XUMUYECKUX BEIMYNH,;

Baaners: HaBbIKAMU COCTaBJICHUS YPAaBHEHU XUMUYECKUX PEAKLIUM.
4. Tpe0oBaHus K pe3yJibTaTaM OCBOCHHS TUCHUILINHBI
(komMmeTeHIHH 00y4aloIerocsi, GopMupyemMbie B pe3yJibTaTe 0CBOECHUS
AMCUUIJIMHBI)

B pesynpTaTe OCBOCHHS IUCHUIUIMHBI Y CTYACHTAa IOJKHBI OBITH CHOPMHUPOBAHBI
CJIEYIOINE KOMIIETEHIIUHU:

OIIK-5: Cnoco0eH OCyIIECTBISITh KOHTPOJIb U OIEHKY (POPMHpPOBAHUS pPe3yIbTaTOB
o0pa3oBaHMsl OOYYaIOUINXCS, BBIABIATH W KOPPEKTHPOBATH TPYIHOCTH B OOYYCHHHU
(ITIC:01.001, 01.003)
3HaeT: METOAMKY pa3pabOTKM W TNPUMEHEHUS KOHTPOJIbHO-U3MEPUTENbHBIX U
KOHTPOJIBHO-OIIEHOYHBIX CPEJICTB, MHTEPIPETALUH PE3YJIbTATOB KOHTPOJIS M OLICHUBAHUS,
coJiep;kaHue, BUJbl, GOpMbl, PYHKIIMH, METObI KOHTPOJIS U Me1aroruyeckue TpeOoBaHus
K OLIEHKE KaK pe3yibTaTy M03HaBaTEIbHOU 1€ATETIbHOCTH
YMmeer: aHanu3upoBaTh NMPUMEHEHHE BBIOpPAHHBIX (OPM M METOJOB IEJAroruyeckKoit
JMAarHOCTHKH, OLIEHOYHBIX CPEACTB, KOPPEKTUPOBAaThb MX M COOCTBEHHYIO OLIEHOYHYIO
JeSITENIbHOCTD
Biapneer: HaBbIKAaMH HCIONB30BaHUS MENArOrMUYeCKd OOOCHOBAaHHBIX (OPM, METOJIOB,
CIO0CO00B M MPUEMOB OpPraHU3aLMHU KOHTPOJIS U OLIEHKU
OIIK-7: Cnioco0OeH B3auMOICHCTBOBATh C YH4aCTHUKAMH 00pa30BaTeIbHBIX OTHOIIECHHH B
paMKax peanu3anuu oopazoBarenbHbIx mporpamm (I1C:01.001, 01.003)
3Haer: cmocoObl  B3aWMOJCHCTBHS  MeJarora C  pa3iMYHBIMH  CyOBEKTaMHU
MeJarornyeckoro Mpolecca; CTPYKTYpYy U JUHAMHUKY MEXKJIMYHOCTHBIX OTHOILIEHUH,
MOHATHUSA FPYNIIOBON U MEXIUYHOCTHON COBMECTUMOCTH
YMeer: mnpoBOAUTH TCUXOJOTMYECKMH aHalIM3 TEJaroru4eckux CUTyaluud U
OCYIIECTBISATh TOUCK HOBBIX MPO(ECCHOHANBHBIX PEUICHUH MeJarornyecKux CUTYaIui,
YYUTHIBATh MEXJIMYHOCTHBIC OTHOIIEHUS B YYEOHBIX TPYIIAax W IEIarorndecKoM
KOJIJIEKTHBE
Bnapeer: ocHoBamMu oOecriedeHMs] B3aUMOAEWCTBUS C TMeJaroraMM | JApyrUMHU
CHeIHaTuCTaMHi 00pa30BaTEIbHON OPraHU3AIMH IO BOIIPOCAM Pa3BUTHS O0yUaIOIINXCS B
Beayllel uisi Bo3pacTa JAESTeNbHOCTH; METOJaMH WHIAMUBUAYAJIbHBIX U TIPYMIIOBBIX
KOHCYJIbTAINI YYaCTHUKOB o0pa3oBaTeNbHBIX OTHOILLIEHUH, METO/IaAMH
KOMaH1000pa30BaHMUs.

OOuwmM CcpelcTBOM KOHTPOJISL SIBISETCS BBEAEHHAas B YHHMBEpPCHTETE OaIbHO-
pEeNTHHrOBas ccTeMa OLIEHKH YCIIeBaeMOCTHU CTYJEHTOB HallpaBlIeHU OakaliaBpuara.



[Tpu mpoBeneHnU y4eOHBIX 3aHATUN 00ECIIEUMBAETCS PAa3BUTHE y OOYUYaAIOIIMXCS
HaBBIKOB KOMAaHIHOW PabOThI, MEKINYHOCTHONH KOMMYHHKALIUH, TPUHSTHUS PELIICHUI.

5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTra THCHUIIIMHBI

Hene | HaumenoBan 3aHgaTus CamMocTosTeabpHas
st He TeM pabota
Kouunuec

(Bompocos), | Jlekn | IIpaktuye Conepxxanue | gac DopMbI TBO
H3y4aeMbIX U CKHE bl | KOHTPOJIA

. 0a/1;10B
10 JaAHHOM 3aHATHS
TUCHUTLINHE

1 Metoaudecku | 2 2 Pemenue 3amgau [IpoBepka 2
e TpeboBaHus 1o TeMe pEIIEeHHBIX
K pELIEHUIO «MaccoBas 3a1a4
XUMHYECKHX JIOJISL DJIEMEHTA
3a/1ad4. B XHUMHYECKOM

COCTUHEHU U
WJIM B CMECH»

2 Maremaruuec | 2 2 Pemenue 3amau | 1 [IpoBepka 2
KHE METO/IbI B 1o TeMe PEIICHHBIX
(hopMyIHpOBK «Onpenenenue 3aaq
eu bopmyIbl
0TOOpaXKeHUH BEIIECTBA
BaXKHEHMIITNX
KOJMYECTBEHH
BIX 3aKOHOB
XUMHH

3 PacueTsl o 2 2 Pemenne 3amau | 1 2
XUMHYECKUM o TeMe
dbopmynam u «Pacuetrsl 1O
ypaBHEHUSAM ypaBHEHUSAM

XAMUYECKHAX ITpoBepka
peaxiuii. pEIIeHHBIX
Beixon m) 3a1a4
MPOIyKTa B

peaKknuu Wid B

mpolecce

4 Pacuetsl o 2 2 Pemenne 3amau | 1 2
TeMe 1o TeMe
«PacTtBOpBI» «MonspHbIii

o0beM rasa
(Vwm).
Hopwmaibnsie
yca0BHSA (H.y.)»

5 PacueTtsl Ha 2 2 Pemenne 3amau 2
OCHOBE o TeMe
ra30BbIX «AOconoTHas
3aKOHOB (r) u

OTHOCHTEITbHAS
(D) mmotHOCTH
ra3a»




6 3agadn K TeEME Pemenue 3amau 3
«Ilepuoguuec 10 TEME
KHUI 3aKOH U «O6beMHas ()
CTPOEHHE u MoJisipHast ()
aToma J10JI ra3a B
CMecCH.
Cpennsis
MOJIsIpHAst
Macca ra3oBOil
cmecu (Mcp.)»
7 3agauu K 4
TeMaM
«MeTanmubl»,
«Teopus
AIEKTPOHTAY Pemenue 3agau
ccKoit 0 TeMe
HCCOLHALIT «PacueTnl 10O
N ypaBHEHUAM
«DNEeKTPOoIun3 PeAKIHi ¢
N y4acTueM
8 Tepmoxumuue rasos» 3
CKHE
ypaBHEHUS U
pacdEThI
9 KOHTPOJIBHASI PABOTA Nel 15
3ajaun K TemMe Pemenue 3amau 2
«OCHOBHBIE o TeMe
3aKOHOMEPHOC «Pacuérer Mo
™ XUMUYECKUM
XUMUYECKUX YpaBHEHUSIM
peaxkuuii»
10 | 3agauwm k Teme 2
«MuHepansH
bIe
yI10OpeHus»
11 | Pacuets! o Pemenue 3amau IIucrmenna 2
ONPEIECTCHUIO o TeMe s
bopmyn «MaccoBas CaMOCTOSATE
BEILlECTBA U JIOJISt JbHAs
cocTaBa PacTBOPEHHOTO paborta
cMmecei BemecTBa (W),
MOJISIpHAsI
KOHIIEHTpalus
pactBopa (C)»
12 | TunoBkIe Pemenwue 3amaq ITpoBepka 2
3anaun [ A u 10 TEME pELIEHHBIX
EI'D «PactBOopumoc 3aja4

Tb () U




kod(urmeHt
pPacTBOPUMOCT
u (S)»
13 | Tumnossle 2 Pemtenue 3amau | 1 2
sagaun [ 1A u o TeEME
EI'D «DJIEKTPOJIUTU
yeckas
JUCCOLUAITHS,
CTENeHb
JUCCOIUAITUN
(@) [IpoBepka
14 | KomOunuposa | 2 2 PCILICHHbIX 3
HHBIC 3a/1a4H. Pemenue 3amau sanat
WNudopmanno 10 TEME
HHBIE METO/IbI «TemnnoBbie
pelieHus 3¢ heKThI
3a1a4 u XUMHYECKHUX
MEXITPEIMETH peaKuuii
b€ CBSI3U
15 | KombOunuposa | 2 Pemenue 3amau [TpoBepka 3
HHBIE 3aJla4H. 1o TeMe pEIIeHHBIX
WNudopmanno «B3aumonencr 3a7a4
HHBIE METOJIbI BUE Taza ¢
pelIeHus PacTBOPEHHBIM
3azaq u BEIIECTBOM
MEXIIPEIMETH
b€ CBSI3U
[IxonbHBIE 2 2 Pemenue 3amau [Mucemenna 4
XUMHYECKHE o TeMe S
OJIUMITHA/IBl U «CkopocTh CaMOCTOSATE
3a/1a4un XUMHYECKHUX TpHAs
TTOBBIIIICHHOM peakmuii  (v). paborta
16 | cmoxxHOCTH XUMHUECKOE
paBHOBECHE)
Pemenue 3anau
1o TeMe
«DIEKTPOIU3»
KOHTPOJIBHASI PABOTA Ne2 15
UTOro: | 32 | 32 | | 8 | 70




6. OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbII MpollecC MpH MPENOoJaBaHWHM Kypca OCHOBBIBACTCS HA WCIOJIb30BAHUU
TPAAULUOHHLIX, HWHHOBAIMOHHBIX U I/IH(l)OpMaL[I/IOHHBIX O6pa30BaTCJILHLIX TEXHOJIOTHH.
TpaaunnonHbie 00pa30BaTeNIbHBIC TEXHOJOTHMH MPEJCTABICHBI JICKIUSIMH W CEMHUHAPCKUMU
(mpaKkTUYECKUMU) 3aHATUAMEU. VIHHOBaIlMOHHBIE 00Pa30BaTEIbHBIC TEXHOIOTHH HCIIONb3YIOTCS B
BUJIC NIMPOKOTO TPUMCHEHUS AaKTHBHBIX W HMHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHSATHIA.
Nudopmannonnsie  00pa3oBaTeNbHBIE TEXHOJOTHMHM  PEATM3YIOTCS IYTeM AaKTHBH3AIUU
CaMOCTOSITENILHOW PabOThI CTYJICHTOB B MH(POPMAIIMOHHOW 00pa3oBaTeNbHOM cpene. B nanHOM
Kypce HCHONB3YIOTCS JICKIUU-Oecepl, MPAKTUYECKUE 3aHATHsS, CAMOCTOATENIbHas padora
CTYZICHTOB, TEXHOJIOTHM TMPOOJIEMHOT0 OOYYCHHs, TEXHOJOTHS PAa3BUTHS KPUTHYECKOTO
MBIIUICHHUS; METOJIbI: IUCKYCCHS, TPYIIOBas padoTa.

7. Y4eOHO-MeTOaAMYeCKOe O0ecneyeHHe CaMOCTOATEIbHOM padoThl

CaMmocrosiTenbHass paboTa CTYIEHTOB SIBJISETCS OJHOM M3 Ba)XKHEHMIIMX COCTABIISIFOIIMX
oOpa3oBatenbHOTO Tporecca. OCHOBHBIM MPHUHIIMIIOM OPTaHU3aIl[UU CaMOCTOSTEIILHON padoThI
CTYJICHTOB SBIIIETCS KOMIUICKCHBIM IIOAXOJI, HampaBlIeHHBIH Ha (OPMUPOBAHHE HABHIKOB
PETPOIYKTUBHOM M TBOPUYECKOW JEATEIILHOCTH CTYACHTA B ayAWTOPHH, NMPH BHEAYAUTOPHBIX
KOHTaKTaX ¢ IMpernoaaBaresiem, Ipy JIoMalliHeld OArOTOBKE.

CamocrosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

— CHUCTEMAaTH3aIuH 1 3aKPeTICHUS TIOTYyYEeHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH 00y4aronuxcs CTY/ICHTOB;

— yrayOJeHus U pacliupeHus TEOPETUUECKUX 3HAHUM;

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

- (opMupOBaHUS CaMOCTOSTETBHOCTH MBIIIICHHS, CHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO U CAMOpPEaTN3alliu;

— Pa3BHUTHUS UCCIIETOBATEIBCKUX YMEHHIA.

CamocrosarenbHas paboTa 0OydYarOIIMXCsSl OCYIIECTBISETCS Ha MPOTSHKECHUM H3YyYCHHS
BCEH IMCIUTUTMHBI B COOTBETCTBUU C YTBEPIKICHHOH B y4eOHOM IJIaHE TPYAOEMKOCTBIO U COCTOHT
u3:

- paboTHI CTYJIEHTOB C JIEKITMOHHBIMH MaTepUalaMH, TIONCKA W aHAJIN3a JUTEPATyphl U
AIIEKTPOHHBIX HCTOYHUKOB HMH(OpMAIMKM TO 33aJaHHOW Teme. Bo Bpemsi NeKIUHU CTYACHTHI
JIOJDKHBI BECTH KOHCIIEKTHI; (hOpMa 3aIrcy KOHCIIEKTOB — IO YCMOTPEHHUIO KaXKIOTO CTYACHTA, HO
B HUX B 00513aT€TLHOM TMOPSIKE JOKHBI ObITh 3a()MKCUPOBAHBI OCHOBHBIE MOJTOXKEHHS (BBIBOJIBI)
JIEKIIMH, JIOTUKA JIOKA3aTeNIbCTBA,

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

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

- MOJITOTOBKH K 9K3aMEHY.

Tembl 1 pOpMBI BHEAYAUTOPHOM CaMOCTOATENBHOM paboThI, €€ TPYI0EMKOCTD COIEPKATCS
B pazzeine 5.

JIaHHBIN pa3esn COASPKUT 3a1aHus ISl CAMOCTOSATENIbHOM paboTHI CTYAEHTOB, pa30HUThIe

no TemaM. [IpumepsI 3a1a4 7151 CAaMOCTOSITETTHHOTO PEIICHNUS TIPUBEICHBI HIDKE:

TEMA 1. MaccoBas 1011 3JieMeHTa (W) B XHMHY€CKOM COeIMHEHUHN WIN B CMeCH

1. OnpenenrTe MaccoBYIO JI0JTIO kene3a B Fe2Os.

2. CoeiMHEHNE HEKOTOPOTO AlieMeHTa uMeeT popmyiny 9203, a MaccoBast 10J1s dJI€MEHTa
B HeM cocTaBisieT 68,42 %. YcTaHOBUTE DJIEMEHT.

3. B oprodocdare snementa (II) MmaccoBast 10151 3TOr0 37I€MEHTa coctaniser 68,44 %.
Ompenenure, 0 pocdaTe KaKOro dIEMEHTA UIET PEUb.

4. Omnpenenure GopMmyiny KpucTtauioruapata (ocdara HaTpus, €CIM HU3BECTHO, UTO
MaccoBas JI0JIsl BOJIOPO/ia KaK 3JIEMEHTa B HEM cocTaBiisieT 6,316 %.
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5. Omnpenenute MacCOBYIO JIOJIO KaJIUsl KaK 3JIEMEHTa B CMECH, cocTosien u3 25,25 r
HUTpaTa Kanus u 41,4 r kapOoHaTa Kawusl.

TEMA 2. Onpenenenue ¢popmyJibl BelecTBa

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

2. Onementol A u b oOpasyroT coenmaenue, conepxkamiee 89,89 % (mo macce)
sneMenTa b. IIpu ruaponuse 3Toro BeuecTa BbIAEAETCS ra3, cojepxaiuii 3neMedT b u 1,234
% (mo Macce) Bogopona. Omnpenenure GopMyIlly BEIIECTBA, COMEPIKAMIETO AIEMEHTH A 1 b,
HAMUIINTE PEAKINIO ero TUAPOIIN3a.

3. Omnpenenure GopmMyny KPUCTALIOTHAPATA COIU, €CIIM U3BECTHO, YTO MACCOBBIE
JIOJIM HATpusl, Yriepojia, BOAOPOJa U KUCIopoaa B HeMm coctaBisitor 16,08; 4,196; 6,933 u
72,73% COOTBETCTBCHHO.

4. [Ipy mOAHOM  CropaHMM  HEKOTOPOro  KOJMYECTBA  apoOMaTHYeCKOIo
yrieBogopojaa psaaa oensona (CnHan6) 0OpasoBanocs 14,08 r okcunma yriepoaa (IV) u 3,6 ¢
BoAbl. [Ipeasioxkure BO3MOXKHbBIE CTPYKTYpHBIE (hOPMYIIBI H30MEPOB 3TOTO YIIIEBOJOPO/IA.

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

TEMA 3. Pacuersl 10 yPABHEHUSIM XUMHUYECKHX PeaKkMid.

Beixox (1) NpoayKTa B peakuMu HJIM B IIpoLuecce

1. K pactBopy, comepxkaimieMmy 66,6 T xjopuaa Kaiblus, TpuOaBUIN PacTBOD,
conepxkammii 32,8 T oprodocdara HaTpus. OnpenenuTe Maccy BBITABIIETO OCAIKa W MacChl
BEIIECTB, OCTABIIUXCS B PACTBODE.

2. ®dochop, nosydyeHHbIH BOCCTAHOBIEHUEM 77,5 T pyaAbl, coAepxkalleld o Macce
80% docdara xampumst U 20% HEBOCCTAHABIMBAIOIIMXCS MPUMECEH, HCIOJb30BAIHA IS
noJrydeHust opropocGopHOi KUCIOTHI. ONpenenuTe Maccy MOTydeHHON KUCIOThI, €CIIU BBIXOJ
Ha BCEX CTaAMsIX Ipouecca cuuTarh paBHeIM 100 %.

3. Kakue maccel Bomopoja, a30oTa W KHUCIOpOJa HEOOXOIMMO 3aTpaTUTh st
nony4yeHus 150,8 Kr a30THOM KUCIIOTHI, €CIIM BBIXO/1 B PEAKIIMU CUHTE3a aMMuakKa cocTtaBisieT 70
%, B peakiiy KaTAIUTUYECKOTO OKUCIeHUsT amMmmHuaka 0 okcuaa azora (II) — 90 %, B peakuuu
okucnenus okcuna azora (II) no okcuna azora (IY) — 100% u B peakuuu okcuaa azora (1Y) ¢
BOzI0H U Kuciopoaom — 95 %.

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

1.  Kakoii o0beM (H.y.) 3aitmeT meTad (CHa), Mmacca koToporo paBHa macce 40 1 a3ota
(1y.)

2. B pesynbprare npokanuBaHus HEKOTOPOTO KOJIMYECTBA HUTPATa MEAH BBIIECIUIOCH
11,2 1 ra3oB (H.y.). OnpenenuTe Maccy UCXOHOU COJH.

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

metanna (II), B koTopom maccoBast nonst meTamia cocrtasiusger 80 %, 6,72 11 ra3za U HEKOTOpoe
KOJIM4eCcTBO BOJIbI. Ompenenute GopMyny UCXOTHON COJIH.

4. Oxkcun yrinepona (IV), HaxoauBimiicst B 0aJisioHe eMKOCTBIO 2,8 J1 O] IaBJICHHEM
2000 kIla mpu Temmeparype 25°C, mpomyCTHIN Yepe3 U30BITOK pacTBOpa THAPOKCHAA HATPHS.
Omnpenenute Maccy 06pa3oBaBILEiCs COH.

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

1. [TnoTHOCTH Ta3a mo Bo3ayXy paBHa 1,586. Ompenenute 4TO 3TO 3a Tra3, €ciu
M3BECTHO, YTO OH COCTOUT U3 JIBYX 3JIEMEHTOB, a MaccoBas J10JIsl KUCIIOPO/ia KaK 3JIEMEHTa B HEM
cocTaBsieT 69,5%.

2. [TnotHOCTH MapoB pochopa nmpu 4000C u npu nasiennn 101,3 klla paBHa 2,246
r/n. Onpenenure MOJNEKYIIpHYIO hopmyiny dochopa B 3TUX YCIOBUSAX.



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

4, B kakux 00beMHBIX OTHOIICHHSIX HAXOASITCS B cMecH Kuciopo u Metad (CH4),
€CJIM OTHOCHUTEIIbHAS TUIOTHOCTh 3TOW CMECH I10 BOJIOpoAy paBHa 10.
o. B xakux 00beMHBIX OTHOIICHHUSIX HAXOJSATCS B CMECH a30T U BOAOPOJ, eciu 10

JI ’TOM CMECH MPH H.y. UMEIOT Maccy & T.
TEMA 6. Oo0bemHas (¢) u MoJssipHas ()) A0, raza B cmecu. CpeaHsis MoJIsipHasi
Macca ra3osoii cmecu (Mcp.)

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

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

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

o0Opa3oBaJiach ra3oBasi CMeCh C IUTIOTHOCTBIO 1O Bo3ayXy 1,4655. Onpenenure MaccoBbIE A0JH
BEILIECTB B UICXOJHOU CMECH COJIEH.

5. ["a3oBast cMech, 00pa30BaBILAsCS IPU MTPOKATMBAHUN CMECH KapOOHAaTa KalbIus
U HUTpaTa MeJU, UMEET IUNIOTHOCTh 10 BogopoAay 21,647. Onpenennure MaccoBbIE 10JIU BEIIECTB
B OCTaTKe MOCJIe MPOKATNBaHUS.

TEMA 7. Pac4érbl 10 XMMHYECKHM YPABHEHHUAM

1. Cmech aMMHaKa ¢ KUCIIOPOAOM € TNIOTHOCTBIO 1O BoJopoay 13 mpomycTuiu Hat
IJIATHHO-POJAMEBBIM KaTanu3aropoM. OmnpeennTe cocTaB MoIydyeHHON ra30Boil cmecu BY% 1o
0o0BeMy MocIie yaleHUs MapoB BOJbI, €CIIM CUUTATh, YTO KATAIUTUYECKOE OKUCICHHE aMMHUaKa
npotekaet ¢ Berxogom 100%.

2. [Tocne mpomyckanust cmMecu 5 11 a3oTa ¢ 7 J BOJAOpPOJAa HAaJ >KEJIE3HBIM
KaTaJn3aTopoM 00BEM Ta30BOM CMeCH YMEHbIIWICSA Ha 2 1. OnpenenuTte IIOTHOCTh KOHEYHOM
ra3oBoil cMecH 1o Bogopoay. Bee 00beMbl H3MEpEHbI IPH OIMHAKOBBIX YCIOBUSX.

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

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

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

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

MoJIsipHasi KOHUIeHTpauus pacteopa (C)

1. Omnpenenute MOJISAPHYIO KOHLIEHTPAIHIO CYyiIb(ara HaTpUs B pacTBOPE C MaCCOBOM
noneit comn 8% u motHOCTRIO 1,09 1/MuT.

2. Kakue macchbl BOABI U MEHOTO KYIOpOCa HEOOXOIUMO B3ATh JJISl IPUTOTOBJICHUS
2 11 pacTBOpa ¢ MOJISIPHON KOHIIeHTpanuei cynbdara meau 0,9 monb/n u miaotHocTso 1,1 r/mMn?

3. CKoJbKO MJT pacTBOpa cyJb(ara Meau ¢ MaccoBOil JjoJ1ei conu 5% U MIOTHOCTHIO
1,05 r/mi1 Hamo B3ATH IJIsi PACTBOPEHUS 75 T MEIHOTO KYIOpPOCa, YTOOBI MOJTYyYUTh PacCTBOP C
MaccoBoi fozei cyibdara meau 0,27

4, Kakune maccer kpucrammmaeckoit coanl (Na2CO3-10H20) u 5%-Horo pactBopa
KapOoHaTa HaTpHsl HaJO B3ATh A mpurotoBieHuss 500 mul pacTBopa ¢ MaccoBOil Joieit
kapOoHnata Hatpus 12% u miotHocTsio 1,125 r/Mn?

10



o. Kakne 00beMbl pacTBOPOB CEPHOM KHCIOTHI ¢ MACCOBBIMU JAOJISIMUA KUCIOTHI 20 U
50% wu mmotHOCTsIMU 1,14 1 1,39 r/MIT COOTBETCTBEHHO HAJ0 CMEIIATh, YTOOBI MONYIUTH 1 11
pacTBopa CepHON KUCIOTHI ¢ TNIOTHOCTHIO 1,219 r/mi, 10 r k0oTOpOro MoXkeT nornotuth 1,344 1
aMMHaKa.

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

1. Hacpimennslii  pactBop — ruapokapOoHaTta  HaTpusi  HMEET  MOJISIPHYIO
KoHIeHTpauuio comu 1,12 momp/n m mnotHoets 1,07 r/mi. Ompenenurte KOd(QQOHUIMEHT
pacTBOPUMOCTH THApPOKapOOHATa HATPUS B OITHX YCIOBUSIX M €ro MAacCOBYIO [OJIO B
HaCBILLIEHHOM PacTBOPE.

2. Onpenenure, CKOJILKO MEHOTO KyITOpoca BbIaio npu oxJaxaeHuu 10 00C 34 mi
pacTBopa ¢ MaccoBoi noneit cynbgara meau 30% u uioTHOCTHIO 1,3 T/MJI, €CITM U3BECTHO, UTO
kod(durment pacrBopumoctu MeaHoro kymopoca npu 0oC pasen 150 r/n. KakoBa maccoBas
107151 cynbhaTa MU B OCTaBIIEMCS pacTBope?

3. Onpenennure MacCcy M COCTaB OCaJKa, BBINABUIETO mocie cmemmuBaHusa 120r
pactBopa xJyopuaa 6apusi ¢ MaccoBoit goneit comu 26% u 150 T pacTBopa HUTpaTa HaTpPUs C
MaccoBor goneir comu 50 %, ecniu M3BECTHO, YTO B JaHHBIX YCIOBUSAX KO3(D(UIIMEHTHI
pacTBOPUMOCTH XJIOpUAA HaTpus W HuTpara Oapus paBHbl 330 um 90,45 r/n(H20)
COOTBETCTBEHHO.

4, Kakoii o0bem pacTBOpa ¢ MaccoBoil moseld cynbdara sxenesa (II) 10% wm
I0THOCTHIO 1,1 T/MIT Hazo B34TH AJig pacTBOpeHus 55,6 1 xene3noro kynopoca (FeSO4.7H20)
, 9T0OBI TONy4nTh HachkimeHHb npu 20°C pactBop cynbdara xenesa (II). Koaddumment
PacTBOPUMOCTH KeJIE3HOT0 Kyropoca IpH 3Toi TeMIeparype paBeH 266 /1.

S. PactBoprumMocTs MoHOTUApaTa kapOonara HaTpus npu 50 °C cocrasisier 47 1 Ha
100 r BozibI, a KpUCTAITUYECKOU cObI (IekaruapaTa kapoonara Hatpus) npu 0 °C 6,7 r Ha 100
r Bojabl. PaccumTaiiTe Maccy KpUCTALNTMYECKON COJMBI, KOTOpas BBIACIUTCS U3 1 JI pacTBOpa

Kap60HaTa HaTpuA C INIOTHOCTBIO 1,2 F/MH, HaCbIICHHOI'O ITpH 50 OC, ITIOCJIC €T0 OXJTaAXICHUA 10
0°C.

TEMA 10. DJekTpojuTHYecKas IUCCOUMAIUSA, CTeNEeHb quccounanum ()

1. B kakom COOTHOIIEHHH MO Macce HEOOXOAUMO CMENIaTh PacTBOP Cynib(aTa HATPHUs
C MaccoBoi foiiei conu 2% W pacTBOP XJIOpUIA Kajdusi ¢ MaccoBo joiier conu 3%, 4ToObl B
oOpa3oBaBIIeMCS PAcTBOpE KOHIIEHTpallMs WOHOB HAaTpus ObUla B 4eThIpe pasza Oosblie
KOHIICHTpAIlU UOHOB Kasusi?

2. B pesynbrare crnvMBaHHS paBHBIX OOBEMOB HACHIIMIEHHBIX PACTBOPOB XJIOpUIA
Oapus (otHocTh 1,25 1/MI1) M HUTpaTa HaTpUA (TUIOTHOCTH 1.3 /MIT) BbINAJl 0CAaJ0K M OCTaJICs
pactBop ¢ miIoTHOCTRIO 1.2 r/min. Ompenenure MONSPHBIE KOHIIGHTpAIlMH HOHOB,
MPUCYTCTBYIOIIMX B OCTABIIEMCS PACTBOpPE, €CIU H3BECTHO, UYTO PACTBOPUMOCTH XJIOpHUAA
Oapusi, HUTpaTa HATpUs, HUTpaTa Oapus U XJIOPHIa HATPUS B JAHHBIX YCIOBUSAX COCTABISIOT 25,
82, 9,05 1 33 rua 100 r BOABI COOTBETCTBEHHO.

3. MaccoBast nonst kapOboHata HaTpusi B HacklmieHHOM Tipu 20 oC pacTBope paBHa
0,18. Onpenenute kK0dhHUIMEHT PaCTBOPUMOCTH KPUCTALUTMYECKONW COABI B BOJE TIPH ITOU
TEeMIIepaType U MOJSIPHYIO KOHUEHTPAI[MI0 MOHOB HATPUsl B HACBIILIEHHOM PAaCcTBOPE, €CIIU €ro
IJIOTHOCTH paBHa 1,15 r/mi.

4. Omnpenenure cyMMapHYIO KOHIIEHTPAIMIO U YMCIIO YacTHIl (MOJEKYT U HMOHOB),
oOpa3syromuxcs pu pacTBOpeHUH 1,2 T yKCycHOU KUCIOTHI B S00 M1 BOJIBI, €CITH U3BECTHO, YTO
CTENEeHb JIMCCOLUMALNUA YKCYCHOW KHUCIOTHI B JAHHBIX YCIOBUAX cocTaBisieT 2 %. M3meHeHnem
o0Bbema npeHedpeysb.

5. Paccuwnraiite pactBopumocTs okcuaa cepsl (IV) B Boge (B nuTpax rasza Ha JIUTP
BOJIbI), €CITM W3BECTHO, YTO B CEPHUCTYIO KHUCIOTY TepexoauT 38,8% pacTBOpeHHOTO rasa,
CTENEHb JUCCOIMAIMU KUCIOTHI MO MEePBOM CTyneHu paBHa 8,6 % (Auccouuanuei mo BTOPOi
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CTYIEHHU IpeHeOpeyb), a KOHIIEHTPALUs HOHOB BOAOPO/Ia B HACHIIIIEHHOM PAacTBOPE COCTABIISET
0,061 monw/n. [TmoTHOCTH pacTBopa 1,1 r/mi.

TEMA 11. TenuoBble 3pdeKTbl XHMHYECKUX PeaKuil

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

2. Tennoter o6pazoBanus FeO, Fe304 u Fe203 pauwer 266,5; 1117 u 8222
kJ[/Monb cooTBeTcTBeHHO. Ompenennure, CKOJIbKO TEIUIOTHI BBICIUTCS MPU cropaHuu 2,8 T
JKelle3a B YMCTOM KHCIOPO/Ie.

3. 12 r MOHOCaxapuaa COXIJIU B U30BITKE KUCIOPOJa, IPU 3TOM BhIIETUIOCH 184
k/x TemnoTsl. [locne mpuBeneHus MPOIYKTOB CropaHus K H.y. BBIIEIWIOCH 7,2 T BOJBI U
ocraiock 16,8 1 ra3oBoit cmecu (H.y.) ¢ TUIOTHOCTHIO 1O Bogopoxay 19,2. Onpenenure hopmyry
MOHOCaxapu/a, €ClId U3BECTHO, YTO €ro TerioTa cropanus pasHa 2300 kx/MoJb.

4, B pesynpraTe CKUraHHs HEKOTOPOrO KOJMYECTBA OPraHUYECKOTO BEILECTBA,
cozepxkaniero a3zort, B 17,92 n kucnopoza Beiaenuioch 180 kx TermwtoTsl, oopazoBanocs 10,8 T
BOAbI U 14,56 11 Ta30BoOi cMecH ¢ MIOTHOCTHIO 1,635 /11, 00beM KOTOPO# Mocie MpOoImyCKaHus
yepes U30bITOK pacTBOpa LSO YMEHbIIWIICS Ha 6,72 1. Onpenenure CTpyKTypHYIO Gpopmyny
COMOKEHHOTO BEUIECTBA, €CNIM ero Teruiota cropanust paBHa 1200 k/[x/monb. Bece o0bembl 1
IUIOTHOCTh U3MEPEHBI TPU HOPMATIbHBIX YCIOBHUSX.

S. 29 r HaCBIILIEHHOIO OJHOATOMHOIO CHUpPTAa Harpejid B IPUCYTCTBUH CEPHOMN
KHUCIIOTHI U TOJIYYMJIM CMECh MSITH M30MEPHBIX aJKEHOB U MpocToro 3¢upa maccoit 24,95 r .
Omnpenenure BbIXOJ IPOCTOro 3(hupa B pacuere Ha B3ATHINA CIIUPT U IPEUIOKUTE CTPYKTYPHbIE
(hOpMyIIbI HICXOHOTO CIUPTA U MOMyYEHHBIX ATKEHOB, €CJIM U3BECTHO, YTO MpHU Cokuranuu 10 r
cnupra Beiaessercst 301,7 k[ TermoTsl, a TeruioTa cropanus ero pasHa 3500 k/[x/mMob.

TEMA 12. B3aumopeiicTBHe ra3a ¢ pacCTBOPeHHbIM BellleCTBOM

1. 67,2 obbema OpOMOBOJIOPOJIa PACTBOPUIIN B TpeX 00beMax pacTBopa KapOoHaTa
HATpHsI C MACCOBOM JtoJieit com 6,145 % w motHOCTRIO 1,15 T/MI1. OnipeienuTe MaccoBbIC AOJIH
BEIIECTB B MOJIYYEHHOM pacTBope. PacTtBopruMocThio okcua yriepoaa (IV) B Boge npeHeOpeus.

2. Cxoyibk0 00b€MOB XJIOPOBOAOPO/Ia HA/I0 PACTBOPUTH B OJTHOM 0O0BEME pacTBOpa
docdara HaTpus ¢ MOJISIpHOI KOHIEHTpanuei conu 0,1 Monb/1, 4TOOBI MOTYYUTH PACTBOP, B
KOTOPOM MAaCCOBBIE JOJIHM KUCIBIX COJIEH PaBHBI MEXY COOOM.

3. A30T0-BOZIOPOJIHYIO CMECH TIPOITYCTUIIN HaJI KEJI€3HBIM KaTaIu3aTOPOM, IIPH ITOM
€€ TUIOTHOCTh yBennuuiachk Ha 44,8 %. OnpeneanTe MacCOBBIE JIOJIA BEIIECTB B pacTBOPE,

MOJIy4eHHOM Tpu nponyckanuu 10 71 KOHeYHOU ra30Boi cMecH yepe3 87,5 Ml pacTBopa

(bocpopHOIT KUCITOTHI C MacCOBOM J10J1€H KUCIOTHI 8 % U mioTHOCThO 1,05 T/Mi1.

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

S. 30 r texHuyeckoro cyinbpuga xeneza (II) oOpabGoranu U3OBITKOM COJISTHON
KUCJIOTHL. BrienuBimiics ra3 pacTBopuiid B 126,6 M1 pacTBOpa ruipoOKCUAa Kajius ¢ MaCCOBOM

nouneit menoun 15% u mrotHocthio 1,18 r/mMn. MaccoBast 40J1sI KUCIIO# COJIM B KOHSYHOM
pactBope coctaBuia 9%. OnpenenuTe Maccy npuMecel B BICXOAHOM o0Opasiie Cybdua xxenesa.

TEMA 13. CxopocTb XMMHYECKHX peakuui (v)

1. 1 11 BOIHOroO pacTBOpa areTajdbJerujia C MacCOBOW JIOJEH PacTBOPEHHOTO
BemiectBa §,8% U MIOTHOCTHIO 1T/Mi cMerianu ¢ 1 1 aMMHagyHOTO pacTBOpa OKCHAa cepedpa.
Uepes 20 muHyT U3 pacTBopa Bbaio 21,6 r ocanka. Onpenennure MOJISIpHbIE KOHIICHTpAIUU
OpPraHUYECKUX BEIIECTB B 3TOM PAcTBOPE U CPEIHIOI0 CKOPOCTh PEAKIMH, U3MEPEHHYIO IO
alleTanbpJeruay B 9 TOM HHTEpBaJie BPEMEHHU.

2. CkopocTh  peakuMd OMBUIGHUS  METWJAleTara MpsSMOMPOTNOPIHOHATbHA
MPOU3BEACHNUIO  MOJISIPHBIX  KOHIIEHTpAIlMid  pearupyronmx  BemectB.  Omnpenenute
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KOHLEHTPALMIO THIPOKCHU/Ia HATPUSl B PEaKIIMOHHOM CMECH, €CIIM U3BECTHO, YTO MAaCcCOBAast 10JIs
MeTuianeraTa B Hei coctaBisieT 3,7 %, CKOPOCTh peakUu B JaHHBII MOMEHT BPEMEHU paBHA
2.10°® Mostb/71.MuH, 2 KO3(QPULMEHT IPONOPIHMOHATBHOCTH B YPABHEHHH JUIS CKOPOCTH PEaKIIMH
U IaHHOW Temmepatype paseH 5.107 /monb.MuH. IIIOTHOCTH PacTBOpPA MPHUHATH PABHOIM 1
T/MIL

3. B pesynbrare peakiuu OposkeHus 1iroko3bl mpu 25°C 3a 2 yaca BIaenmiioch 17,92
1 okcuaa yriepona (IV) (a.y.). Onpenenute Maccy cnupTa, 00pa3yroomEerocs mpu OpoXEHUH
IIFOKO3BI B TaKOM ke oOobemMe 3a 1 vac npu 35°C, ecnu M3BECTHO, YTO CKOPOCTh 3TOH pEaKIuu
HE 3aBUCUT OT KOHILIEHTPAIMH TJIIOKO3BI, a TEMIIEPAaTypHBIH KO3((HUIMEHT CKOPOCTH PAaBEH
BOCHMH.

4. CKopocTh peakuuu STepuUKAUH OPSIMO MPONOPLHUOHATIBHA TPOU3BEICHUIO
MOJIIPHBIX KOHIIEHTpAIMi KUCIOTHI U CHOHUPTA, MpU4YeM KOA(PGUIUEHT MPONOPLUOHATIBHOCTH
ipu 40°C pasen 0,004 n/monb.MuH. OnpeienTe BETUIHHY CKOPOCTH PEAKIIUH dTeprudUKAIIIN
npu 70°C B pacTBOpe B TOIYOJIe, B KOTOPOM MAacCCOBBIE JI0JIU YKCYCHOM KHCJIOTBI U METaHOJIa
coctaBisitor 13,33% u 7,11% cooTBeTCTBEeHHO, a IUIOTHOCTH pacTBopa paBHa 0,9 r/mi.
TemnepaTypHbiii KO3h(GUIIMEHT CKOPOCTU PEAKIIMH PABEH TPEM.

o. B crakan nuameTpoM 5 CcM NOMECTWIH PACTBOP CEPHOM KHCIIOTBI C MAacCOBOM
noneit kucnotsl 4,75% (mnotHocTs 1,032 r/Mi) 1 cBepXy HATWIIM TOJCTBIN CIOM XKHUIKOTO KHPa,
COJIEPIKAIIer0 OCTaTKU TOJIBKO OJIEMHOBOM KUCIOTHL. Yepe3 24 yaca B BOAHOM CJIO€ MOSIBUIIOCH
0,46 r rounepuna. OmpenenuTe Maccy OJIGMHOBOW KHCIOTHI, OOpa3yoIlehcs mpu
BBIIEPKMBAHUU CJIOSI TAKOT'O YK€ KHUpa IPU TOM ke TeMIieparype B cocyze auamerpom 20 cMm B
KOHTAaKTe C paCTBOPOM CEPHOI KHUCIOTHI ¢ MaccoBoi nonet kuciotsl 20,9% (rotHocts 1,172
r/mi) B Tedenne 40 4acoB, YUHTHIBAs, YTO CKOPOCTh JAHHOH I'€TEPOr€HHOW pPEaKIuH IMPsIMO
MPOIOPILIMOHANIbHA KOHIEHTPAllMd MOHOB BOJOpOJa B BOAHOM cioe. V3MeHeHusmMu oObema
BOJHOTI'O CJIOSl IPEHEOPEYb.

TEMA 14. Xumunueckoe paBHOBecHe

1. Cwmecp a3ota ¢ BOAOPOJOM C IUIOTHOCTBIO IO BOJOpOAYy 7,5 HarpeBaiu B
IIPUCYTCTBUM KEJIE3HOTO KaTalu3aropa IO YCTaHOBJIEHHMS XMMHUYECKOTO PABHOBECHS, 3aTEM
PaBHOBECHYIO CMECh OBICTPO OXJIQAWJIM U MPHUBEIN K HOPMAJIbHBIM YCIOBUSM, IPU ITOM €€
IUIOTHOCTh OKa3ajach Ha 20% Ooiblle MIOTHOCTH MCXOAHON cMmecu. Onpenenure oObeMHbIE
JIOJIM BELIECTB B UCXOAHON M PAaBHOBECHOM I'a30BbIX CMECAX.

2. B razoBoii cmecu, cocrosimieii u3 okcuaa cepbl (IV) u kucnopoaa ¢ OTHOCUTENBHOM
IUIOTHOCTBIO TIO BO31yXY, paBHOM 11,7655, uwacth oxcuma cepwl (IV) mpopearupoBana u
o0pa3oBanack paBHOBECHAs ra30Basi CMECh C OTHOCUTENIBHOM TNIOTHOCTBIO Ha 25% Godblile, yem
IJIOTHOCTh HMCXOJHOM CMECH, M3MEPEHHOM MNpU TeX XKe YyCIoBHsiX. Paccuuraiite cocrtaB
PaBHOBECHOM CMeCH B 0ObEMHBIX MTPOLIEHTAX.

3. B cocyn eMKOCTBIO 5 JI, 3allOJIHEHHBIH a30TOM (H.y.), MOMECTHIIM HEKOTOPOe
koiuuectBO okcuaa cepbl (VI) m karamuzarop (V205). Cocya HarpeBaiau MpU HEKOTOPOW
TEMIIEpaType A0 YCTAaHOBJIEHUS XHMMHYECKOro paBHoBecus. OOpa3oBaBUIYIOCS CMECh IOCIHE
MpUBEACHUA K H.y. oOpaboTamu wu30BITKOM pacTBopa Tuapokcuaa Hatpus. [lpu sTom
obOpazoBanock 98,5 T cmecu coneit u ocramock 10,6 1 ra3zoBoit cmecu. Paccumraiite maccy
ucxoaHoro okcuna cepsl (VI) 1 KOHIIEHTpALMHU BELIECTB B COCY/I€ B MOMEHT PaBHOBECHSI.

4.  Ta30Byr0 cMech, MOTYYEHHYIO B pe3y/bTaTe TEPMUUYECKOTO Pa3I0KEHUsI HUTpaTa
MEM, HarpeBaju MpU HEKOTOPOH TEMIIEpaType A0 YCTaHOBJIEHHs paBHOBecusd. Omnpenenure
MaccCOBBI€ JIOJIM BEIIECTB B PABHOBECHON CMECH, €CIIM U3BECTHO, YTO MIIOTHOCTH €€ 110 BOJOPOLY
paBHa 16,615 u uyro peaxius oopasoBanus okcua azora (IV) uz oxcuna azora (II) u kucnopona
obOpaTuma.

5. K pacTBOpy yKCYCHOI KHCIIOTBI B METAHOJIE C MAacCOBOM J1osiel KucioTsl 29,41%
u wioTHocThio 0,816 r/mi1 10GaBUIM Karullo CEpHOM KHUCIOTHI M HarpeBajid J0 YCTAHOBJICHUS
paBHOBecHsl. 3aT€M PaBHOBECHYIO CMECh OBICTPO OXJIAJAWIM U 00paboTanu U30bITKOM HATPHUSL.
OO0beM BBIIETUBIIETOCS MpPU TOM raza okazaics B 212,8 paza Oombiie o6beMa UCXOAHOTO
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pactBopa. OnpenenuTe MacCOBBI€ JIOJIM BEIIECTB B paBHOBeCHOM cMecu. (Peakiueit HaTpus c
CEPHOU KUCJIOTOU MpeHeOpeyb).

TEMA 15. DieKTpoXuMH4YeCKHUH psil AKTUBHOCTH METAJIJIOB

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

2. 107.B pactBop, conepxamuii HuTpat xenesa(ll) u aurpar xkenesa (I1I) ¢ paBabIMEU
MOJIIPHBIMU KOHILIEHTpAIMSIMU OIYCTWIM LMHKOBYIO IITIaCTUHKY Maccoi 6,5 1. Ilocne
OKOHYaHMSI XMMHYECKHX peaKkIMil Macca MIaCTUHKHU cTajia paBHa 5,995 r. [InacTUHKY BBIHYJIH
13 pacTBOpa, U pacTBOPUJIM IIPU HarpeBaHUU B 286,5 M1 pacTBOpa CEPHOI KUCIIOTHI C MAaCCOBOM
noJield KUCIoTel 95% u motHocThIO 1,8 T/Mi1. Onpenenute 00beM BBIICIUBIIETOCS MPU 3TOM
ra3a (H.y.) ¥ MaCCOBBI€ JIOJIM BEIIECTB B MOJYYEHHOM PAaCTBOPE.

3.  lluHKOBYIO IJIACTUHKY Maccoi 6,5 T OMyCTHJIM B PAcTBOpP, COJAEPIKAIIUN HUTpAT
xene3a (1) u autpart xkenesa (I11), o6bemom 100 M u mmotHOCTHIO 1,1 T/Mit. TTocne okoHYaHMS
XUMHUYECKHUX PEaKIMil Macca MIACTUHKK yMeHbIIuiach 10 5,905 r. [lmacTuHKy BBIHYIU U3
pacTBopa, U paCTBOPUJIU IIPU HarpeBaHUM B M30bITKE KOHIIEHTPUPOBAHHOMN CEpPHOM KUCIIOTHL, B
pe3ynbTate yero BelAenmiIoch 2,464 1 raza (H.y.). Onpeaenute MOJSIpHbIE KOHIEHTPALUU H
MaccCOBBI€ JI0JIM BELLIECTB B UCXOJHOM PACTBOPE HUTPATOB KeJe3a.

4. B 40 wmn pactBopa ¢ miotHocThIO 1,25 r/mi1, cogepxatuero 10% (mo macce) HUTpaTa
HaTpUsi, HUTPAT cepedpa U HUTPAT MeIU TOTPY3HIN IMHKOBYIO TUIACTHHKY Maccoit 9,75 T.

5. ITlocnme oxoHYaHHs BCEX pEaKIMii MaccoBas JOJs HUTpaTa HaTpusi B PacTBOpE
yBenumumiack 10 10,81%. [InacTuHKy BBIHYIN U3 pacTBOpa, M 00paboTau U30BITKOM COJISTHOM
KHCIIOTHI, B pe3ylbpTaTe 4ero Bwiaenuiaoch 2,128 i raza (H.y.). OmpeneianTe MaccoBble A0JH
HUTpaTa MEAM U HUTpaTa cepedpa B UCXOJHOM PACTBOPE.

TEMA 16. Duaekrposu3

1. [Tocne snexrponuza 250 r pactBopa Hutpara prytu (II) ¢ maccoBoit moseit conu
19,5% wmacca pactBopa ymeHbmmnace Ha 10,85 r. Omnpegenure KonM4YecTBa BEIIECTB,
BBIIETTUBIINXCS HA 3JIEKTPOJAX U MAaCCOBBIE JIOJIM BEUIECTB B OCTABIIEMCS pacTBOPE.

2. 50 r BomHOTO pacTBOpa cynb(ara MEAH MOABEPIIN IEKTPOIU3Y, IPU ITOM Ha
aHoJIe BBIJEIMIIOCH 2,8 11 Ta3a (H.y.). OnpenenuTe MacCOBYIO 10O CyJib(aTa MeIU B UCXOTHOM
pacTBOpE, €CIM U3BECTHO, YTO TOCIE AIEKTPOIN3a Macca pacTBopa coctasmia 42,4 r.

3. Omnpenenure coctaB pacTBOpa (B MacCOBBIX J0JIIX), TOJIYYEHHOTO B pe3yJbTaTe
anektponusa 100 r pacTtBopa cynbdara Menu, eciau U3BECTHO, YTO BO BpeMsl 3JIEKTPOJIU3a Ha
aHOJI€ BBIIEIIIIOCH 2,8 11 ra3a (H.y.), a Macca pacTBOpa MOCJe dIEKTPoin3a coctaBmia 92,4 T.

4. 117 r pactBOopa xyopujia HaTpusi C MaccoBOM nosei conu 5% B TedeHUe
HEKOTOpPOT0 BPEMEHHU MOJBEpraiu 31eKkTpoausy. Ilpu 3Tom Ha anekTpoaax Bbaenuiocs 8,96 n
ra3os (H.y.). OnpenenuTe cocTaB pacTBOpa Mociie 3MEKTPONIN3a (B MACCOBBIX JOJISX).

5. B pesynprare mpomyckanus moctostHHOTo Toka uepe3 400 mi pactBopa cyibdara
kobanbta (II) ¢ MaccoBoii moneit conmu 10% u tmotHOcThIO 1,1625 r/™Mn Ha 3mekTpoaax
BbLIETUIIOCH 8,96 11 ra3oB (H.y.), IPU CMEIIMBAHUU KOTOPBIX MOITYYaETCs CMECh C MNIOTHOCTHIO
1o Bogopoay 8,5. Onpenenure MacCOBBIE I0JIM BELIECTB B paCTBOPE MOCIIE BBIKJIIOUEHUS TOKA.

8. OneHouHbIE CPeACTBA A5 TEKYIero KOHTPOJISI YCIIeBAeMOCTH, Py0e:KHOM aTTecTAllUH 1
NPOMEKYTOYHOM aTTeCTANMH 110 HTOraM OCBOCHMS JMCIUILTHHBI.

IIxaja oneHUBaHUA YU4eOHOI JesiTe1bHOCTH cTyAeHTa [IpakTyeckue 3aHATHA
OOmmii Tuara3oH 0ayUTOB 3a JJaHHBIN BU AesTenbHoCcTH OT 0 10 20 6ayioB 3a TEKYIIYIO
paboTy JBaX/bl B CEMECTP MEXIy PEHTUHTOBBIMU MeponpusaTHsIMHu. OLEeHHBAETCs KaueCTBO U
YPOBEHb PELICHHs 337a4 0 KaXJI0H KOHKPETHOM TeMe IUCUUILIMHBL. Kpurepuu: pemieHue
JIOJDKHO OBITH O(OPMIIEHO C MOJPOOHBIM OIMMCAHMEM XOJla PEIICHHs] U PacyeTHhIX (OpMYyIN B
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06H_I€M BUAC C YKA3aHUCM CAWHUIL U3MCPCHHA BCCX BCJIMYMH. Hpeno,uaBaTenb MOXKET 3a1aTb
BOIIPOC, C IEJIbIO BBIICHCHUA ITOHMMAHUA CTYACHTOM HM3y4acMOIr'0 MaTcpuraja.

3 Gamta 3anmava penieHa npaBmiIbHO, 0€3 OMNOOK.

2 Gamna XoJ penieHus NpaBUIbHBINA, HO JOMYILEHA
omuOKa B MAaTEMAaTHYECKUX pacyeTax.

1 Gamn JomymieHo He 6oiee 2-X ommOOK B XO7e
pelIeHus.

0 0aoB XoJ1l pereHust 3aJ1a4i HEBEPHBII

CamocrosiTesibHas padora

OO0wmui nuama3oH 0ayuIoB 3a Ha”HHbI BUA neareapHoctd 0-20. OnennBaercs KayecTBO U
KOJIMYECTBO BBITIOJHEHHBIX JIOMAIIHUX padoT: pemenue 3aaad (0-10 6amioB), cocTaBieHue
TEKCTa COOCTBEHHBIX 3a71a4 Ha KOHKPEeTHYIO Temy (0-5 6aiioB), aHAIN3 UMEIOLITUXCS
METOIMYECKUX PEKOMEH AU 1o pemeHuto 3a1a4 (0-5 6amion).

JIBakibl B ceMecTpe TMPOBOJIUTCS PEUTHUHTOBBIE KOHTPOJIBHBIE MEPOIPHUSATHS
(KOMITBIOTEpPHOE TECTUPOBAaHWE, MHCbMEHHAs paboTa, MUCAMEHHOE TECTHPOBAaHWE W T.J.), 3a
KOKIBIA PEUTHHT CTYyJEHT MOXKeT HabpaTh emé 1o 15 GamnoB. MakcumalbHas cymma 6aiioB 3a
BCE BHJIBI Y4cOHOH IEATEIHLHOCTH CTYJEHTA 32 OJHMH CEMECTp IO IUCHUIUHHE «MeToauka
00y4yeHHs HIKOJIbHUKOB PellleHUI0 PACYETHBIX 3224 M0 XUMUM» cocTabiseT 70 6amios.

Tabauua 2. Ilepecyer noJiy4eHHOM CTYICHTOM CYMMbI 0QJIJIOB B 3a4€T

Boxnee 50 6annos 3a4TEHO

meHee 50 0oaioB HE3a4TECHO

Ecnu no pesynpraram 00y4eHHs U peTUHIOBOTO TECTUPOBAHUS B CEMECTPE CTYIEHTOM
He HaOpaHo 50 6amoB, TO caeTcst YCTHBIN 3a4eT. Marepuaibsl 3a4eTa BKIIOYAIOT BOIPOCHI,
NPUBEJICHHbIE B JAHHOM paboueil mporpamme.
Bonpocs! k 3a4€Ty 110 AUCIUILIMHE

1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI XUMUHU B KypCe XUMHUH CPEIHEN IIKOJIBI.

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

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

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

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

6. Ponb, MeCTO 1 ICMX0JIOrO-TIE1arorn4ecke OCHOBBI IPUMEHEHUS U PELICHUS paCUETHBIX
3a/1a4 B Kypce XUMUU CPETHEH IIKOJIBI.

7. OO111e peKOMeHIaluH K PeIIeHUI0 PaCUeTHBIX 3ajau.

8. Onpenenenre NOHIATUS «ydeOHas XMMHUECKas pacueTHas 3a7aday.

9. VYcnosue, aHanu3 ycioBUs, KAYECTBEHHAs U KOJIMYECTBEHHASI COCTABIIAIOIINE PACUETHON
3aJ1a4uM, aITOPUTM pelleHus], 0hOpMIICHHE PEIICHUS 3aJauH.

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

aTOMHas Macca, MOJIEKYJISipHasi Macca, YUCJI0 aTOMOB, MOJIb, YUCJIO ABOraJpo, MaccoBasi 10JIs
3JIEeMEHTa B BELIECTBE U Jp.).

11.  Pacuersl c npuMeHEHHEM 3aKOHA MIOCTOSIHCTBA COCTABA.

12. Ompenenenue Maccel, KOJIUYECTBA, 00bEMa YUACTHUKOB PEAKLIMU 110 YPAaBHEHUIO
peaxuu, eciIi U3BECTHBI Macca, KOJIMYECTBO UM 00BEM OHOTO U3 YUaCTHUKOB XMMHUUYECKOM
peaxkuu.
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13.  Ywuer npumeceii, pacTBOpuUTENs, BBIXOAA MPOAYKTa UK N30BITKA OJHOTO U3
pearupyromux BEUIeCTB B pacueTax o XUMHYECKOMY ypaBHeHMIO. [ [pumenenue
CTEXHOMETPUUYECKUX CXEM ISl SKCIIPECCHOTO PEIIECHHUS 3a]1a4.

14, PacueTsl Mo mpuUroToBICHUIO PACTBOPOB, 110 OMPEIACICHUIO OTICIbHBIX KOMIIOHCHTOB B
pacTBOpeE, MO OMPEAEICHUIO0 KOHIIEHTPAILUK PACTBOPOB U PACTBOPUMOCTHU BEILIECTB.

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

16. Onpenenenre MOJISIPHBIX MacC, OTHOCUTENLHOU IJIOTHOCTH U COCTaBa ra3000pa3HBIX
BEIIIECTB U UX CMECEH.

17. PacueTsl, o0cHOBaHHBIE Ha MOJIOXKEHUSIX TEOPUH IIEKTPOIUTHUECKOM TUCCOIMAIINH,

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

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

20.  OcHOBHBIC MUHEpAIIbHBIE YAOOPEHHUS, CIOCOOBI BHIPAKCHHSI TUTATETHHON IICHHOCTH
ynoopenuit B arpoxumun. PacueTsl 1o BHECEHUIO yI00pEHUIl B TOYBY.

21.  Ompenenenue GopMyIIbI BEIMIECTBA IO €r0 COCTaBY; MO JAHHBIM MPOAYKTOB PEAKIIHH C
y4acTUEM OIPEIEIEMOTO BEIECTBA.

22.  Vnentudukamnus BEMIECTBA 110 €r0 COCTaBY H CTPOCHHUIO.

23. Pacuetnsie 3amaun B nemoBepcusax 'MA u EI'D 3a nocnennue roasl. MeToabl penieHust
pacuetHbix 3a1a4 [ MA u EI'D no xumum.

24.  IlpuMeHeHUE KOMIbIOTEPHBIX TEXHOJIOTHUN /IS PEIICHUSI PACYETHBIX 3a/1a4 10 XUMHH.
25.  OCHOBHBIC MPUHITUIIBI OPTAHU3AINH OJIMMITHA]T IIIKOJILHUKOB PA3JIMYHOTO YPOBHSI.
[Tpumeps pelieHns U OLIEHUBAHUS PACUETHBIX OJMMITHAIHBIX 3a/1a4.

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

27. Penienre TUMOBOM 3a71auu B COOTBETCTBHH CO IIKOJIBHOW MPOrpaMMOil MPOQPHILHOTO
YPOBHSI.

IMPUMEPHBIE TECTOBBIE 3AJIAHUSA

[Mpu snextponuse Boguoro pactsopa KCl Ha xaTose BeiiessieTcs:
KaJlui,

XJI0D,

BOJIOPO/I,

KHUCJIOpOJ.

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

XJ10D,

BOJIOPO/I,

KHUCJIOpOJ.

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

4,
5,
6

OKBHUBAJIICHT MAarHUs B PEAKIIMU C CEPHON KUCIOTOW PaBEH:
1/2Mg

12,

24 r/MOJIb,
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Mga

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

22,4 7,

11,2 1,

5,6 1,

B 50 r 10 %-Horo pacTBOpa COAEPKUTCS PACTBOPESHHOTO BEIIECTBA:
10T,

5T,

1T,

1,5r.

MoutsipHasi KOHIICHTpAIHsI BEIIECTBA B pACTBOPE PaBHA MOJISIPHOMN KOHIICHTPAIIMH SKBUBAJICHTA
BEIIIECTBA IS

CEpPHOM KHUCIOTBHI,

COJISTHOM KUCIIOTBI,

TUIPOKCUA KAITBIIUS,

(dhochOopHOI KHCIIOTHI,

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

22,4 7,

11,2 1,

5,6 1,

B 30 15 %-Horo pacTBopa COEPKUTCS PACTBOPEHHOT'O BEIIECTBA:
10T,

45,

3r,

1,5r.

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

12,

24 r/MOJIb,

Mg,

[Tpu HOpManBHBIX yCIOBHsIX 14 T a30Ta 3aHUMAIOT O0BEM:
17,

22,4 7,

11,2 1,

5,6 1,

B 10 M Boae! pactBopuiu 10 r conu. [Tomyuniau pacTBop ¢ MaccoBOil 10JIeH:
30 %,
40 %,
50 %,
60 %.
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DKBUBAJICHT THAPOKCHUIA MEAH B PEAKIIUU C H30BITKOM COJISTHOM KHCIIOTHI PaBEH:
98T,

49,

Cu(OH),

1/2 Cu(OH)a.

[Tpu HOpManBHBIX yciaoBUAX 38 T propa 3aHMMAIOT 00BEM:
11,

22,4 1,

11,2 1,

5,6 1,

B 200 r 40 %-Horo pacTBOpa COACPKUTCA PACTBOPEHHOTO BEIIECTBA!
10T,

120 T,

80T,

40 r.

MoutsipHasi KOHIICHTpAIHsI BEIIECTBA B pPACTBOPE PaBHA MOJISIPHON KOHIICHTPAIIMH SKBHUBAJICHTA
BEIIIECTBA IS

CEpPHUCTOM KHCIIOTHI,

COJISTHOM KUCIIOTBI,

TUIPOKCHUIA Oapus,

hochopruCTOl KUCIIOTHI,

B 2 15 M pactBopa coiep>KUTCSI paCTBOPEHHOI'O BEIIECTBA:
10 moub,

5 MOIIb,

2 MOJIb,

4 MOIIb.

Ecnu monsipHas macca raza paBHa 30 1/MOJ1b, TO P HOPMAJIBHBIX yCTIOBHAX 15 T raza
3aHUMAIOT 00BEM:

12 n,

11,2 1,

28 1,

22,4 1.

B 15 mut Boabl pactBopuiu S r conu. [lonyunnu pacTBOp ¢ MacCoBOM TOJEH:
25 %,
20 %,
30 %,
15 %.

9. VYueb6Ho-MeToaHYeCKOEe M MHPOPMALMOHHOE 00eciedeHne TUCIUTLTUHBI (MOTYJIs1)
a) OCHOBHasl JIMTeparypa:

1. Cupuk, C.M. OCHOBBI METOAMKHU O0yUYEHHS] XUMHUU: JIEKTPOHHOE ydeOHoe nmocodue /
C.M.Cupuk, JI.I'. TuBanosa; MunucrepcTBo o0pa3oBaHusi 1 Hayku Poccuiickoit
Oenepanun, OepepanbHOE TOCYIaPCTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEXKIEHUE
BhIciIero oOpa3oBanus «KeMepoBckuil rocyrapcTBeHHbIN yHUBepcuTeT», Kadenpa
Heoprannueckon xumuu. — KemepoBo: KemepoBcknii rocyjapCTBEHHBIN YHUBEPCUTET,
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13.06.2019). — bubnuorp. B ku. — ISBN 978-5-8353-1822-3. — Tekct: 31eKTPOHHBII.
Banyesa, T.H. Meroauka pemnieHus 3a1a4 o XuMuu: yaeOHOe TocoOue 1)1 CTYACHTOB
HapaBIICHUS IOArOTOBKU «Xumusy» : [12+] / T.H.BanyeBa, A.M.KpacHoBa. — MockBa;
bepmun: dupexr-Menua, 2019. — 57 c.: Tabi. — Pexxum goctyna: mo mojmnucke. —
URL:http://biblioclub.ru/index.php?page=book&id=571304(nara obpaieHus:
13.06.2019). — bubnuorp. B ku. — ISBN 978-5-4499-0503-1. — DOI 10.23681/571304. —
TeKCT: 3NEKTPOHHBIN.

I'munka, H. JI.3amaun u ynpaxHeHus 1o oOmiei XuMum: yaeOHO-PaKTHIECKOE Mocooue
/ H. JI. 'nunka ; mox penakiueit B. A. ITonkoBa, A. B. badkoBa. — 14-e uzn. —
Mocksa: U3natenscTBo FOpaiit, 2019. — 236 c¢. — (bakanaBp. AkameMuuecKkuii Kypc).
— ISBN 978-5-9916-8914-4. — Tekct: anexkrponnsiii / DbC KOpaiit [calT]. —
URL:https://biblio-online.ru/bcode/431810

Kpatkuii kypc XuMuu ¢ mpuMepamMu pelieHus 3a1a4 U 3aIaHUsIMU JIJI1 CAMOCTOSITEIIbHOU
pabotsl: yuebHoe ocobue / B.U.Endpumos, C.C.badkuna, E.M.Mscoenos,

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

0) AOMOJHUTEIbHAS JIUTEPATypa:

1.

CemenoB U.H., Dkcnpecc-o0yueHue mno peuieHuio xumudeckux 3aaay / Cemenos W.H. -
2-¢ u3 ., crepeorurr. - CI16. : XUMUM3 AT, 2017. - 128 ¢. - ISBN 978-5-93808-292-2 -
Texkcr : anextponnslii / ObC "Koncynbrant cryaenta” : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785938082922.html

Acnunkas A.®., cnonb3oBanue HHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI
pu 00YYCHUH XUMUH: MeTonueckoe mocodue / A. @. Acnunkas, JI. B. Kupcoepr. - 2-¢
u3l. - M.: BUHOM, 2012. - 356 c. (Mudopmartuzanus odpazosanus.) - ISBN 978-5-
9963-0762-3 - Tekcr : anekrponnsii // OBC "KoncynsranT crynenra : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785996307623.html

CyBopos, A. B. O6mas u Heopranuueckas xumusi. Bornpocs! 1 3agaun: yueOHoe nocooue
IUtst cpennero npodeccuonansHoro oopasosanus / A. B. CyBopos, A. b. Hukonbckwii.
— 2-e u3., uchp. u gor. — Mocka: U3narensctBo FOpaiit, 2019. — 309 ¢. —
(ITpodeccuonanpuoe oopazosanne). — ISBN 978-5-534-07903-6. — Tekcr:
snexktpouHbii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/442100(nara
obpamenus: 12.06.2019).

Amapues, A. N1.O6mas xumusi. COOpHUK 3aJJaHU ¢ TPUMEPAMH pEIICHUM: yueOHOe
nocoOue I cpeaHero npodeccuoHanbHoro oopasosanus / A. . Anapnes, JI. 1.
Adonnna. — 2-e u3., ucrp. u gon. — Mocksa: M3narensctBo HOpaiit, 2019. — 127 c.
— (ITpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-09932-4. — TekcrT:
anekrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/438405(nara
obpamenus: 12.06.2019).

Oneitnuxos, H. H. Xumusi. Anroput™msl perieHus 3a1a4d U TeCThl: yueOHOe mocooue s
cpenHero npodeccruonanbHoro oopazosanus / H. H. Onelinukos, I'. I1. MypaBbeBa. — 3-
€ u3a., ucnp. u nomn. — Mocksa: U3parensctBo FOpait, 2019. — 249 ¢. —
(ITpodeccuonanproe oopazosanne). — ISBN 978-5-9916-9665-4. — Tekcr:
anekrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/437705(nara
obOpamenus: 23.12.2018).

I'munka, H. JI.O0mas xumusd. 3aauu U ynpaxHeHHs] yaeOHO-TIPaKTUYECKOe MTOCOOHe JIIst
cpenHero npodeccuonaabHoro oopazopanus / H. JI. I'muuka; mox pemakiueii B. A.
[TonikoBa, A. B. babkoBa. — 14-e u3zn. — Mocksa U3natenbcrBo FOpaiit, 2019. — 236
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¢. — (ITlpodeccronanvruoe oopaszoBanue). — ISBN 978-5-534-09475-6. — Tekcr:
anekrponnsiii // DBC FOpaiit [caiit]. — URL:https://biblio-online.ru/bcode/433858(nara
obpamenus: 23.12.2018).

7. Xummus. 3aauHUK yuyeOHOE mocodue I CpeHero mpohecCuoHaIbHOTO 00pa3oBaHus /
10. A. JleGenes [u ap.] ; mox obmieit penakmueii I'. H. daneeBa. — MockBa
MznarensctBo KOpaiit, 2019. — 238 ¢. — (IIpodeccuonanbroe odbpazopanue). — ISBN
978-5-9916-7786-8. — Tekcrt: anekrponnsiii // OBC HOpaiit [caiiT]. —
URL.:https://biblio-online.ru/bcode/436534(nara oopamenus: 23.12.2018).

B) MporpamMMHoe odecrnieuenne 1 UHTepHeT-pecypcehl
ObecrieueH JOCTYIT K COBPEMEHHBIM MPO(EeCCHOHANBHBIM 0a3aM JaHHBIX, HH(OPMAIIMOHHBIM
CIIPaBOYHBIM U TIOUCKOBEIM cucteMaM (bubmmotexka COI'Y):

1. DnekTpoHHas oubauoreka auccepraiuu u apropedeparos PI'b (OB PT'B) (https://dvs.rsl.ru).
2. OBC «YHuuBepcurerckas budanoreka online» (https://biblioclub.ru).

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

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

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

6. ObBC «Opaiit» - oOpa3oBarenbHas cpeia, BKIIOYANOIIAs BUPTYalIbHBbIM YMTAJbHBIA 3ail
y4eOHUKOB M y4eOHBIX TTOCOOMI OT aBTOPOB M3 BEAYIIMX BY30B Poccuu 110 BceM HaIpaBICHHSIM
n cnenransHOoCcTsIM (WWW.biblio-online.ru)

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

8. CnpaBounast npaBoBas cucrema Koucynprant [Lroc (http://www.consultant.ru/ ).

CocTaB JINIEH3NOHHOTO ¥ CBOOOHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOT0O
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOT0 MPON3BOCTBA

Haumenosanue Ne noroBopa(nuiieH3ust) CrtpaHa mpou3BOIUTEND
Ne /it

Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
1. Products (MPSA) or 04.2016r

Windows 10 Pro for Ne 4100072800 Microsoft CIIIA
2. | Workstations Products (MPSA) ot 04.2016r

Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
3. Products (MPSA) ot 04.2016r

Windows 8.1 Professional Ne 4100072800 Microsoft CIIIA
4. Products (MPSA) ot 04.2016r

Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
S. Products (MPSA) or 04.2016r

Windows 8 Professional Ne 4100072800 Microsoft CIIA
6. Products (MPSA) ot 04.2016r
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Windows 7 Enterprise Ne 4100072800 Microsoft CIIIA
7. Products (MPSA) ot 04.2016r

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

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

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

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

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

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

[Ipennpustue. byxranrepckuii (MakcumMyM-codT) 6GeccpouHo
13. | Vuer. Tunoas koHduryparus 8

ceTeBasi BEpCHs

Cucrema KOMITBIOTEPHOM JIunensus FSF/Debian
14, | BepCTKH MikTex (CBobOogHOE TIPOTPaMMHOE

obecnieueHune) (6€CCpoOvHO)

15 Kasperksy Endpoint Security Jl0 22.01.2024 Poccus

[IporpamMmHuoe obecnieuenue st | CBOOOIHOE TPOrpaMMHOE CIIIA
16, | PEAAKTHPOBAHHS XHUMHYECKUX obecnieuenne(beccpouHo)

dopmyu Isis Draw

Cucrema nmoucka TeKCTOBBIX Ne4576-1 ot 17.01.2022 Poccus
17 3aMMCTBOBAaHUN (metictButenen o 31.12.2022r) ¢

«Antunnaruar.BY3» 3A0 «Antu-Ilnaruar»

[Iporpammuoe obecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18, | Hpeanpustue 8.3 YnpaBnenue «Maxkcumym»(6eccpodHO)

TOProBIen

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

1C:3apmuiara u Kaapsl «MAKCUMVYM-
19 rOC.yupeKICHUS

CODT» 6eccpoIHO
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[Tporpammuoe obecnieueHue NeCJ1/76 01.03.2017T. Poccus
20. | 1C:6r0mxer. «MakcumMyM-copt» (beccpouHo)
ABToMaTu3upoBaHHas cuctema | CBUAETEIBCTBO O cory
«Ynpasnenue —/lekanat bPC» roCyJapCTBEHHOM pErucTpanuu
21 nporpaMmsl Uit O9BM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Tporpamma anst O9BM «bank Pazpaborka COI'Y cory
BOIIPOCOB ISl KOHTPOJIS CBHIETENBCTBO O
3HAHUW» roCy/1apCTBEHHON PEerucTpaluu
22. nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
23 Koncynprant+ Poccus
IInansr Ne8867, oT 14.01.2022r. Poccus
24 (14.01.2022r. no 13.01.2023r.)
' 000 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
N, A.Cepreesuu
25.
Tex.mox. 07.04.2022
26 «"anakTuka» ot 14.03.2022r (mpumepHas aara) | Poccus
27 BricsCAD Bricys NV, m10 03.11.2021r benbrus
Cisco Webex - Cucrema | 000 Aiictek porosop Ne [167-2021 | CLUA
28. | npoBeieHNs BEOMHAPOB. ot 03.08.2021 - 03.08.2022r
DIRECTUM RX - Cucrema | OO0 lanaktika UT gorosop Ne Poccun
99, | MIEKTPOHHOTO 120320/4/A ot
" | mokymeHTO000pOTA 14.03.2022(npumepHan aata)
VYenyru cBa3u (moctyn kK cetd | OO0 Ankom Ne AL-0044 ot Poccus
30. | unTEepHET) 01.02.2022r -31.12.2022r
31 AutoCAD CIIIA
MOODLE BecniaTHOe POCCHIiCKOE CIIIA (GecruatHoE
32. poccuiickoe)
23 VEEAM IBeiinapus
34 «["amaxtuka PY3» JInnensus 6eccpoynast Poccust
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Tex.conmpoBoXaeHUE OT

14.03.2022 r
JInunblid KaOuHeT abutypuenTa | JInuensus GeccpouHast Poccus
35. Tex.conpoBOXIEHUE OT
14.03.2022 r
Jln4nblii KaGuHET Jlunensus Geccpoynas Poccus
CTyaeHTa/CoTpyaHUKa
36. Tex.conmpoBoXaeHNE OT
14.03.2022 r
DieKkTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccun
JUCCepTaIlii B aBTopedepaToB
37. PI'B(JB]1 PI'B) TpeOyeTtcs peructpaius B
oubmmorexke COI'Y
OBC"YHuBepcUTeTCKas https://biblioclub.ru Poccus
oubmmoreka ONLINE"
Tpebyercs  perucrpanus
38. oubmmoreke COI'Y
OBbC «Hayunas onekrponHas | http:/elibrary.ru. Poccus
6ubnmoreka eLibrary.ru»
39 TpeOyercs perucTpanus
' o6ubnmorexke COI'Y
40 VYHuBepcaibHas 60a3 JaHHBIX https://dlib.eastview.com CLUA
" | East View
OBC «Koncynbrant crynenta» | http://www.studentlibrary.ru Poccus
CryneHueckas 3JIeKTPOHHAs
OuOIMOTEKA MO METUITUTHCKOMY Tpeoyerca PerucTpanu
oubmorexke COI'Y
41 | M (dapmaleBTUYECKOMY
00pa3oBaHMIO, a TAKKE TI0
€CTECTBCHHBIM U TOYHBIM
HayKaM B IIEJIOM.
3BC «fOpaiit - www.biblio-online.ru Poccust

42.

oOpasoBarenbHas cpena,
BKJIIOYAIOIAs] BUPTYAJIbHBIH
YUTATBHBIN 3371 Y9eOHHKOB U
y4eOHBIX TOCOOUIT OT aBTOPOB
u3 Benyumx By3oB Poccun o
BCEM HAIPaBICHUAM U
CTIEIUATBHOCTSIM

Tpebyercs perucTpanus
6ubmmoreke COI'Y
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

43 KOII (momen Ha siHAEKCE) OecruiaTHOE Poccus
44 Pycl'apn OecruraTHoe Poccus
45. ViPNet Poccus
JIeKTPOHHBbIE pecypchbl, o0ecnevYnBalOIIUe Peajn3aluio 00pa3oBaTeJbHbIX IPOrPaMM
PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHHblii yausepeuter nmenu Kocra
JleBanoBu4a XerarypoBa
Ne HanmeHoBaHue INEKTPOHHOro MpuHagneXxXHocTb Appec caiita
pecypca
1 | 9BC "YHuBepcuTeTcKas CTOpOHHSAA http://www.biblioclub.ru
6ubnunoreka Online"
2 dNneKTpoHHaA 6ubnnoreKka CTOpPOHHSAA https://dvs.rsl.ru
Aucceptauuin PIb (364, PIb)
3 dNneKTpoHHaA 6ubnnorteKka CTOpPOHHSAA http://www.studmedlib.ru/
«KoHcynbTaHT cTypaeHTa»
4 YHuBepcanbHaa 6a3a gaHHbIX CTOpOHHSAA dlib.eastview.com
«East-View»
HayuHas aneKkTpoHHasa 6ubnuorteka | CTOpoHHAA http://elibrary.ru
5 elLibrary.ru
ba3a gaHHbIX
«3BC elibrary
6 dNeKTpoHHaA 6ubnmnorteKka CTOpOHHSAA https://www.biblio-
«lOpaiit» online.ru/
CoBpemennblie npodeccuoHATbHBIE 023bI TAHHBIX, HHPOPMAIHOHHBbIE CIPABOYHbIE
CUCTEMbI, 3JIEKTPOHHbIE 00pa30BaTe/bHbIE PecypChl
1. Caiit o HanotexHonorusix B Poccuu [nexrponnsiit pecypc]: http://www.nanoware.ru/
2. Hanorexnomorndyeckoe coo01iecTBo [DneKTpOHHBIN pecypc]: www.nanometer.ru
3. HNHTepHeT-XypHaAI 0 HAHOTEXHOJOTUAX. [ DNeKTPOHHBIN pecypc]: http://nanodigest.ru/
4. Hanorexnomoruu.  Hay4yHo-uHGOpMAanmoHHBIH  MOpPTall MO  HAHOTEXHOJIOTHUSM

> r

DiekTpoHHBIH pecypc]: http://nano-info.ru/

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

10. MaTepuajibHO-TEXHHYECKOE 00ecneyeHue JUCHUILIHHBI

HaunmMeHnoBaHne nomMenieHui 11 MPOBEICHNS BCEX BUIOB Anpec (MeCTOIOJIOKEHNE) TOMEIICHNH JUIst
y4eOHON JIeSITeNbHOCTH, TNPEIYyCMOTPEHHOH Y4eOHBIM MIPOBEJICHUSI BCEX BUJIOB YU€OHOW ESATENbHOCTH,
TUIAHOM, B TOM YHCJIE TIOMELIEHHS JJIsl CAMOCTOSITEJILHOM IPElyCMOTPEHHOM y4eOHBIM IUIaHOM (B ciiydae
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paboOTB, ¢  yKa3aHHWEM  I[EPEeYHS  OCHOBHOIO
obopymoBaHUs,  y4eOHO-HATIAAHBIX  MOCOOMH |
HCIIOJIb3YEMOT'0 MPOTPAMMHOTO 00eCIICUeHHUS

peanuzany 00pa3oBaTeIbHON IPOrPaMMBbI B CETEBOH
(hopMe IOTIOTHNTENBHO YKAa3bIBACTCS HANMEHOBAHHUE
OpTaHM3aINH, C KOTOPOH 3aKII0YEH JO0T0BOP)

Y4eOHpIE ayoUTOpUW [UIA  TPOBENCHHS  3aHIATHN
JIEKIMOHHOTO THIIA, CEMHHAPCKOrO THUIIA, TPYNIOBBIX U
WHIUBHUIYaJIbHBIX KOHCYIbTAIUH, TEKYIIETO KOHTPOJIS U
IIPOMEXYTOUHOM aTTeCTallK, a TAKKE CAMOCTOSITEIbHON
paboThel 00yJaromuXcs: MPEnoJaBaTeNbCKUN CTOM, CTYI,
CTOJIBI ¥ CTYJIBSI JUIs O0y4aromuxcs, kapeapa.
ObopynoBanue:  VHTepakTHBHOE  MYJIbTUMEIUHHOE
obopynoBanue (IOCKa, TPOEKTOpP), MEPCOHAIBHBIN
KOMITBIOTEp B KOMIUIEKTE C  IPOrpaMMHBIM
obecrieueHneM, BBIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
INEKTPOHHYIO nH(pOpMaMOHHO-00pa30BaTENbHYIO
cpeny COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema TtectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammHOe obOecreueHue st
penaktupoBaHus xumuueckux (Gopmyn Isis Draw
(beccpounoe I110); KoncynsranT mmtoc; CucreMa noucka
TEKCTOBBIX  3aMMCTBOBaHUM «Antumiaruar.BY3y;
IIporpamma g OBM «baHk BONpOCOB JUIsI KOHTPOJISA
3Hanuiy; Cisco Webex; MOODLE; neMoHCTpaliiOHHbIC
1 y4eOHO-HATISJHBIE TOCOOHS (BUICOTIPE3CHTAITS).

Poccuiickas @enepanus, 362025, Pecrrybimka
Cesepnas Ocerus — AnaHus,
ropox Brnaaukaskas,
yi. Baryruna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayn. Ne 606

JlabopaTopuu: KOMITBIOTEpHBIC KITACCHI JJIS TPOBEACHUS
TEKYIIET0 KOHTPOJS W MPOMEXKYTOYHOW aTTeCTAIUH, a
TAaKXKE  CAMOCTOSTENBHOH  paboThl  00yJaroIIuXCs:
MPENOJaBaTeIbCKII CTOJN, CTYJ, CTONBI M CTYNbS IJIS
00yJaroIuxcsl.

O6opynoBanue:  VHTepakTHBHOE  MYJIBTHMEAUHHOE
obopynoBaHue (JIOCKa, MPOEKTOP), KOMIBIOTEPHI IS
KOMITBIOTEPHOTO KJlacca B KOMILIEKTE - C NPOTrPaMMHBIM
obecrieueHneM, BHIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
IIEKTPOHHYIO nH(pOpMaIMOHHO-00pa30BaTENbHYIO
cpeny COI'Y;

IIporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema tectupoBanuss Sunrav WEB Class
(beccpounoe I10); IIporpammHOe obOecreueHue st
penakTUpOBaHMs XUMHYeCKHUX Qopmyn Isis Draw
(beccpounoe I110); KoncynsranT mitoc; Cucrema noucka
TEKCTOBBIX 3aMMCTBOBaHHUM «Antunnaruat.BY3»;
ITporpamma g OBM «baHk BOMPOCOB AJIsi KOHTPOJIS
3Hanwuit»; Cisco Webex; MOODLE; neMoHCTpaIliuoHHbIE
1 y4eOHO-HarJsIHbIe TOcOoOus (BUICONPE3CHTAIINS).

Poccuiickas @enepanus, 362025, Pecrrybimka
CesepHas OceTust — Ananus,
ropox Brnannkaskas,
yi. Barytuna, mom 44-46, yaeOubIi Kopmyc Ne 7,
aya. Ne 614

bubnuorexa, B TOM 4YHCIIE YHTAJBHBIM 3aj1. CTOJNBI MU
CTYJBS TSI 00YJaIOIINXCsl, KOMITBIOTEPHI B KOMITIEKTE —
C TpOrpaMMHBIM OOECHeYeHHEM, BBIXOJAOM B CETh
WHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
obpazoBarenbHyto cpeny COI'Y

Iporpammuoe obecnieyenue: Windows 7 Professional;
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kasperksy Endpoint Security; KoucynsTanTt
wnoc; [apanT; Cisco Webex; MOODLE.
OBC»YHuBepcuTeTCKAs O6ubmmorexa ONLINE»
https://biblioclub.ru

Poccuiickas ®@enepanust, 362025, Pecrrybnuka
Cesepnas OceTust — Ananus,
ropox Brnannkaskas,
yi. Lleperenn/Baryruna, oM 16/19, yaeOHbIi Kopiyc
Ne 6
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https://biblioclub.ru/

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

OBC «OpaiiT» www.biblio-online.ru

DneKTpoHHAs oubnroreka JICCepTaIui u
aBTopedeparo PI'B(OB/] PI'b) https://dvs.rsl.ru
OBC"YHuBepcurerckas 6ubnmorteka ONLINE"
https://biblioclub.ru

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

Jlabopatopusi DUBNKO-XMMHYECKHX METOAOB aHaIn3a
JUISL TIPOBEJICHUS] HAYYHO-HUCCIIEIOBATEIbCKOM pPabOoTHI,
KypCOBOT'O IPOEKTUPOBAHUS, BBIIIOIHEHUS BBIITYCKHBIX
KBaN(UKAIHOHHBIX pabor, TPYIIIOBBIX u
WHJMBHIYaJIbHBIX KOHCYJIbTAIIMH: MPENnoAaBaTeIbCKUi
CTOJI, CTYJI, CTOJIBI M CTYJIBSI JIS1 OOYYArOIIIXCH.
O6opynoBanme:  [lepcoHanmpHBII ~ KOMIBIOTED B
KOMIUIEKTE C IPOTPaMMHBIM OOECTIEYeHHEM, BBIXOIOM B
cetb VHTepHeT ¥  JOCTYIOM B  BJICKTPOHHYIO
nHPOpMaInOHHO-00pa3oBaTenpHyI0 cpexy COI'Y.
IIporpammuoe obecneuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cuctema tectupoBanusi Sunrav WEB Class
(beccpounoe I10); Ilporpammuoe obecreueHue st
penaktupoBaHus Xxumuueckux (Gopmyn Isis Draw
(beccpounoe I10); KoncynpranT miroc; CuctemMa oucka
TEKCTOBBIX 3aMMCTBOBAaHHUH «AaTHmaruat.BY3»;
IIporpamma nnst O9BM «baHk BOIPOCOB AJIE KOHTPOJIS
3HaHui»; Cisco Webex; MOODLE; neMoHCTpallnoHHBIE
1 y4eOHO-HAaTISITHBIE TTOCOOHS (BHICOTIPE3CHTALIHS).
JlabopaTtopHoe obopynoBaHue: ATOMHO-
AGCcOopOLMOHHBIN CIIEKTPOMET] MI'A-1000 c
aBTOCEMILIEpOM — 1 mIT.

[Tnamennsiit potomerp PIIA-2-01 30M3 — 1 wir. Becnbr
naboparopuble dneKkTpoHHbie BM5101 — 1 mT.

pH-metp 150 MM — 1 mr. Memanka MarHuTHas ¢
nogorpesoMm I19 6110 — 1 mr. Pedpakromerp NPD-

454b62M (¢ TOHICBETKOM MW JOI. ImKajmoW) — 1 1miT.
HNukybatop-CO2 491 MCO-5AC, muamason +5 C mo +50
C, Sanyo — lmr. CucremMa  MHKPOBOJHOBAs

npobonoaroropkd MC-6 — 1 mr. CrnexrpodoToMeTp
«I19-5400Y D»-1 mr.

Konnyxromerp mopraruBueiii OHAUS ST300C-B — 1
HIT.

Poccuiickas @enepanus, 362025, Pecybinka
Cesepnas OceTust — Ananus,
ropoj Braaukaskas,
yi. Baryruna, nom 44-46,
yueOHbIi kopryc Ne 7,
aya. Ne 607A

Jlabopatopuss OOmieli ¥ HEOPraHUYECKON XUMHUHU IS
MIPOBEICHUS 3aHATHH CEMHHAPCKOT0 THIIA,
71a00paTOPHBIX 3aHATHH, KypCOBOTO IPOEKTUPOBAHUS
(BBIMIOJIHEHUST  KYPCOBBIX ~ pabOT), TPYMNIOBBIX U
WHINBUAYAIBHBIX KOHCYJIbTaITHH, a TaKxKe
CaMOCTOSITENIbHOI paboTsl oOyyaromuxcst:
MpenoJaBaTeabCKUH CTON, CTYN, CTOJNBI U CTYNbi AJIS
o0yyaromuxcsi, 1a00paTopHbIE CTOJIbI, KJIacCHas JI0CKa.

OOopyznoBaHHe: WHTEPAKTHBHBIH  MYJIbTUMEIUHHBIN
KOMIUIEKC (IIPOEKTOp, JOCKa), HOYTOYK, KOJIOHKH,

TIePCOHATBHBIH KOMIBIOTEP c MIPOTPaMMHBIM
obecrieueHneM, BEIXOJIOM B ceTh VIHTEpHET U JOCTYIIOM B
AIIEKTPOHHYIO “H(OPMAITMOHHO-00pa30BaATEIILHYIO
cpeny COT'Y.

IIporpammuoe obecneuenue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint

Poccuiickas @enepauns, 362025, Pecnydiuka
Cesepnas OceTust — Ananus,
ropox Brnagukaskas,
yi. BaryruHna, nom 44-46,
yuaebHbIi Kopiryc Ne 7,
aya. Ne 609
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http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

Security; Cucrema TtectupoBanust Sunrav WEB Class
(beccpounoe I10); IIporpamMmHOe obecriedeHue IS
penaktupoBaHus XuUMHYecKux Qopmyn Isis Draw
(beccpounoe I10); KoncymnpranT mioc; CuctemMa monucka
TEKCTOBBIX 3aMMCTBOBaHHUH «Antunnaruat.BY3»;
IIporpamma it 3BM «baHK BOTPOCOB ISl KOHTPOIIS
3HaHuiy; Cisco Webex; MOODLE; neMoHCTpalinoHHBIE
1 yueOHO-HarsiHbIe T0co0us (BHICOTPE3CHTALIUS).
JlabopaTtopHoe obopymoBaHue: YucOHO-Ta00pATOPHBIHA
komruieke "OOmmasi 1 HeopraHudeckas Xumus" — 2 IT.
Ikad BeITsKHON ¢ MoaBonoM Boasl 11IB HBK - 2 mr.
pH-Metp-mumBoasT™MeTp «pH-150MI»- 2 mT.
pH-merp-MmmwummBoneT™MeTp  «pH-150MA»- 1 .
Kanmopumerp "Oxcmepr O001K" — 1 mr. Becw
agamutmueckne SHINKO HT 84CE - 1 mr
Konnmykromerp «3Okcmept -002-6H» -1 mr. [xag
cymmsHBIH SNOL - 1 .

Memanka marautHast 113-6110 ¢ momorpeBom - 1 mit.
Becsi anekrponnbie EK-300i -1 mrt. Becst naboparopHbie
BM5101 -1 mt. Mukpockon «buonam» -1 mr. Bogsnas
6ans — 1 wr.®otomerp doroanekrpuueckuii KOK-2 — 1
wr.doromerp ¢oroanexrpuyecknii KOK-3-01- 1 .
HNonomep MU-510 cranmaptaeiii — | mt. HarpearenbHas
rmta ES-H3040 — 1 mt. CereBoit BcTpsixuBarens- 1 1.
[otenmmomerp P-307- 1 mt. Becst «CAS»- 1 mir.
Tepmocrat TC/120 CITY- 1 mr. Hentpudyra OITH -3- 1
IIT.
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11.  JIucTt oOHOBICHUS/AKTyaTH3auN

[TporpamMma oOHOBIIEHA (aKTyaqTU3UPOBaHAa) B COOTBETCTBHUH C:
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