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PaspaGoTunkn:
Peyr JIro60Bb AnekceeBHa, KaHINIAT N€IarOTHIECKUX HayK, IOLEHT KadeIpbl TEOPUH U METOIUKH
OHOII0r0-XUMUYECKOT0 06pa3oBaHms U JaHIAahTHOH apxutekTypsl PI'BOY BO «BI'CITY ».

[Iporpamma muciummael «PacueTHbIE 3a1a4u 110 XUMHHY COOTBEeTCTBYET TpeboBanusim PI'OC BO
[10 HaNpaBICHUIO MOATOTOBKHU 44.03.05 «Ilenaroruyeckoe o6pa3oBanney (YTBEpXKIEH MpHKa3OM
Munucreperpa o6pasosanus u Hayku Poccuiickoit ®enepaunn ot 9 despaist 2016 . Ne 91) u
6asoBoMy yueGHOMY IIIaHy MO HANPABICHUIO MOAroToBKY 44.03.05 «Ilenarornyeckoe
obpasosanue» (nmpopumn «Bronorusy, «Xumusy»), YTBEPXIEHHOMY YuéHbIM coBeToM PI'BOY
BIIO «BI'CITY» (ot 28 mapra 2016 r., mpotokosn Ne 10).



1. esab ocBOeHUS TUCHUILIUHBI

YcBoeHue cTyiIecHTaMU METO/IOB U IIPUEMOB PELLIECHUs PACUETHBIX 3a/1a4, @ TAK)KE OBIIAJCHUE
HAy4YHO-00OCHOBAHHOM METOIMKOW OOyYEeHHS y4allUXCsl pEHICHUI0 pacuE€THBIX XMMHUYECKHUX 3ajad
0a30BOr0, MOBBIIIEHHOTO U OJMMITHAIHOTO YPOBHEH.

2. Mecto aucunmiimabl B ctpykrype OITIOII

Juctunnuna «PacdeTHble 331241 M0 XUMUW» OTHOCUTCS K BAPHATUBHOM yacTH O10Ka
JMCUIUTIIIMH U SIBJISIETCS TUCITUTIIMHOM 110 BEIOODY.

Jnst ocBOeHMs TUCUUIUINHBI «PacdyeTHble 3a1a4u 10 XUMUI» 00y4arourecs UCIOIb3yI0T
3HAHU, YMEHUS, CIIOCOOBI IeATETbHOCTH M YCTaHOBKH, C(HOPMUPOBAHHBIE B XOJI€ N3YyUEHHUS
JUCHUIUINHBEI « MeTonnka 00ydeHUs! XUMUN.

OcBoeHue TaHHOHM TUCIMITIMHBI ABISETCS HEOOXOAUMOW OCHOBOM JJIS TOCIIEYIOIIETO
M3y4eHUs AUCIUILTNH « MeToauka o0ydeHuss XuMuny», «OnuMnuaaHbie 3a1a4d 0 XUMHUWY,
«OKCIIEpUMEHTAJIbHBIE 3a7jaul 110 XUMUN», IPOXOKAEHUS NpakTuK «lIpakTHka 1o nomy4eHuro
npodeccuOHaIbHBIX YMEHU U OTIbITa MPOQeCcCCHOHATBHON AesTeabHOCTHY, «[Ipenaumniomuas
MIPAKTHKAY.

3. IInanupyemble pe3yJbTaTbl 00y4eHH

B PE3YJIbTAaTC OCBOCHHUA JUCHUIIIIMHBI BBIITYCKHUK JOJIKCH O6J'IaIlaTB CJICAYHOIIUMHA
KOMIIETCHI UMM

— TOTOBHOCTBIO PUMEHSTh COBPEMEHHBIE TEXHOJIOTUHU, METOIMKU MTPETOAaBAHNS XUMHUH
JUIs petieHus npogeccuoHanbHbIX 3a1a4 (CK-4).

B pe3syabrate n3yyeHus JUCHUIINHBI 00y4AIOLIUNICH JOJIKEeH:

3Hamo»

— MCTOAUKY PCIICHHUA CTAHJAPTHBIX paCLIéTHI)IX 3a1a4 I10 XUMUH,
— MCTOJUKY PCIICHUA 3aa4 IMOBBIICHHOT'O YPOBHS CIIOKHOCTU;
— MCTOAUKY PCIICHUA PACUYCTHBIX OJMMIIMAHBIX 3a1a4;

ymemp

— pemath CTaHAApTHBIE paCUETHHIC 33/1a491 110 XUMUH;
— pelark 3a/1a4u MOBBIIIIEHHOTO YPOBHS CIIOKHOCTH;
— pemiath pacyeTHbBIE OJMMITHATHBIC 3a]1a4H;

6/1a0emop
— HaBBIKAMH IT0 COCTABJICHHUIO PACUYCTHBIX 3a]1ad.

4. O0b¢M IMCHUIIMHBI M BU/ABI Y4e0HOI padoThI

. Bcero CemecTpsl
Bun yae6HO# paboThI qACOB 7
AymuTopHbIe 3aHATHA (BCero) 54 54
B ToM uncie:
Jlexumu (JI) — -

[Ipaktuyeckue 3ansatus (I13) — _




JlaGoparopHsie paboTsl (JIP) 54 54
CamocTosiTesibHasi padoTa 54 54
KonTpoab — -
Bua npoMeKyTOYHOM aTTecTaluu 34
OO6mas Tpy10eMKOCTh Yachl 108 108
3a4€THBIE €TUHULIBI 3 3

5. Conep:xaHue TUCHHUILINHBI
5.1. Conep:kanue pa3aejoB JUCUUILIIMHBI

n/n

HaumenoBanue paznena
NYCHUIIINHEI

Coneprxanue paszzeia JUCIUTITAHBI

MeTtoauka perreHus
CTaH/IAPTHBIX PACUETHBIX
3a/1a4 Mo Xumuu (6a30Boro

YPOBHS)

Pacuér oTHOCHTENBHOI MONEKYIAPHOI MacChl BEIECTBA U
MacCOBOM J0JIM XUMHUYECKOTO dIIeMeHTa. Pacdyérsl,
CBSI3aHHBIE C KOTMYECTBOM BEIIECTBA, MOJISIPHON Maccow,
MOJIIpHBIM 00BEMOM U uuciioM ABoraipo. Pacuérsl,
CBSI3aHHBIE C MMOHITHEM «JI0JISH»: MaccoBas IO
pacTBOPEHHOTO BelleCTBa, 0ObEMHAS J10JISI Ta3a B CMECH.
PacuéTel mo ypaBHeHUIO peakiuu (0a30BOTO YPOBHS).
BriBog hopMyit HEOpraHMUECKHUX U OPTaHUIECKUX
BEIIECTB 110 MAaCCOBBIM JIOJISIM XUMHUECKHX AJIEMEHTOB.
Pemenue 3ama4, yka3aHHBIX THIIOB, PEICTABICHHBIX B
UIKOJNBHBIX YueOHUKaX U 3a1auHukax. CocTaBleHue 3a1a4
yKa3aHHBIX THIIOB.

Meroaunka pemeHus 3a1a4q
MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH
(KOMOMHHMPOBAHHBIE 331a4H)

Baxxneiimme pacuétasie hopmyibl. KomOunupoBanue
M3BECTHBIX aJITOPUTMOB penieHus 3aaa4. OdopmieHue
pelIeHNs pPacyETHBIX 3a1a4. AHAJIN3 YCIOBHS U XOJ
pelieHus. 3ajauu 10 YpPaBHEHUIO PEaKlny, €C/IU BEIIeCTBa
JlaHbl B BUJIE PAaCTBOPOB MJIM CMeCel. 3a1aul Ha BBIXO
MpOoAyKTa. 3ajauu Ha U30BITOK. 3a/1aui HAa U3MEHEHHE
KOHLIEHTpAIMH pacTBOPOB B X0J1€ (PU3MUECKUX
MaHUMNYJSIIMNA HaJ HUMU: KOHLIEHTPUPOBAHUE,
pa3baBieHMe, ynapuBaHHe, OXJIaXICHUE, CMELIMBAHNE
PacTBOPOB € pa3HOU KOHILIEHTpAIMEN: psiMble U 0OpaTHbIE
3aJ1aud, METOIMKA PEILIEHUS 3a7a4 Ha HaXOKICHHUE
MacCOBOM J0JIM U MAacChl BEIIECTBA B paCTBOPE, MACCHI
pacTBOpUTENS M MAaCChl pacTBOpPA: alreOpanyecKum
criocobom, o opmysie npaBuiia CMEUICHUs, C
HCIIOJIb30BaHUEM «IIPABUJIA KpecTay. PacueTsl, cBA3aHHbIE
C MIOHSATUEM «MOJIIpHAsl KOHLIEHTpaLus». 3a1a4l Ha BBIBOJ
(opMyI1 BEIIECTB MO MPOAYKTaM CTOPAaHUS U C
HCMOJb30BaHUEM YpaBHEHU peakuuii. Pemenue
KOMOMHHPOBAHHBIX 33J1ay BbIIIE NIEPEUUCIICHHBIX TUIIOB.
Pemenue 3a1a4, ykazaHHBIX TUIIOB, PEACTABIECHHBIX B
LIKOJIBHBIX Y4eOHMKAX U 3ajjauHuKax. CocTaBieHue 3a/1a4
YKa3aHHBIX THUIIOB.

PacuéTtHrle onmuMInaHble
3a1a4u

Baxneiimme Gpopmyisl 11t PU3NKO-XUMHYECKUX
pacué€roB. Meronuka peneHus 3a1a4 Ha paBHOBECHbBIE
IIPOLECCHI B pACTBOPAX, CBA3AHHBIE C KOHCTAHTOM U
CTEIEHBIO IUCCOLIMALMHU, TPOU3BEIECHUEM PACTBOPUMOCTH,
KOHCTAHTOU U CTENEHBIO TUAPOIIN3a, KOHCTAHTOU
HECTOMKOCTH KOMIUIEKCHBIX HOHOB. TEPMOXUMHYECKHE

2




pacuéThl, CBA3aHHBIC C MOHATUSAMU: TEIUIOBOU AP QEKT,
SHTAJIBINA, YHTPOIHSI, SHEeprHs [ no0Oca, craHmapTHBIC
TEIUIOTHI CrOpaHust ¥ 00pa3oBaHus. MeToauKa peleHus
3a/1a4 Ha XUMUYECKYIO KHHETHUKY, CB3aHHBIX C
ypaBHeHueM Bant-I'opda, Appenuyca, 3akoHa
JNEUCTBYIOLIMX MacC, HA XMMHYECKOE PaBHOBECHE.
Metoauka penieHus 3a1ad Ha apajiesIbHbIE IPOLECCHI,
HEIOJIHOE B3aUMOJCHCTBHE C IOMOIIBIO CHCTEMBI
YPaBHEHUS U BBIPAXKEHUS OTHOTO HEU3BECTHOI'O YEPE3
Jpyroe HeU3BeCTHOE. MeTonuka pemmenus 3aaad ¢
MIOMOMIbIO MPUEMA «PA3HULIBI MACCH U «PA3HUILIBI
00bEMOBY. Penienne 3a1a4 Ha HaXOXKAEHUE COCTaBa
ra3oBbIX cMecel. Pemienue 3a1a4 Ha U3MEHEHHE
KOHLICHTPALMi paCTBOPOB B XOJ€ XUMHUYECKHUX
B3aUMOJICUCTBUH, pACTBOPEHUS WIM KPUCTAILIA3ALUN
KPUCTAJUIOTUIPATOB, CMEIIUBAHNS PACTBOPA CEPHOU
KHUCJIOTBI ¢ 0JIeyMOM. Pelienre 3a1a4y pasHbIX YpOBHEMN
OJIMMIIMAJ OT HIKOJIBHOTO 10 BCEPOCCUICKOIO 3TAIOB.

5.2. Kosiu4yecTBO 4acoB U BU/AbI YUeOHBIX 3aHATHH M0 pa3aesaamM IUCUUNINHBI

Ne HaumenoBanue paznena JIekm. [Ipakr. JIao. CPC Bcero
/11 TUCIIUILINHEI 3aH. 3aH.
1 Meroauka pemeHus CTaHAapTHBIX — - 12 10 22

PacYETHBIX 3a4a4 0 XUMUAH
(6a30BOro ypoBHs)

2 Mertomuka pemeHus 3aaaq - - 24 26 50
MOBBILIEHHOTO YPOBHS
CJIO)KHOCTH (KOMOMHUPOBaHHbBIE
3a]1a4n)

3 Pacuérnbple omuMOMagHbIe 3a0a49n — — 18 18 36

6. IlepeyeHb OCHOBHOI U OTOJHUTEJIbHON y4eOHOM JIUTEPATYPHI
6.1. OcHoBHas JIMTEpaTypa

1. bontpomerok, B. B. TemaTtuueckue TeCThI U 3aJ1a4M 110 XUMUH : ['0TOBUMCS K
[EHTpaTu30BaHHOMY TecTupoBanutio / B. B. bonrpomerok ; bontpomerok B. B. - MuHck :
TerpaCuctemc, 2012. - 300 c. - ISBN 978-985-536-290-7.

6.2. lonoJiHUTEIbHASA JIUTEPaTypa

1. Koctenko, A. JI. 550 OBP. OxucnutenbHO-BOCCTaHOBUTENBHBIE peakiuu. CocTaBlICHHE
YpaBHEHHI U pacCTaHOBKa KO3 uumeHToB. XuMUUECKU SKBUBaJIEHT BemecTBa B OBP.
HopwmarnbHast KOHIIEHTpaIis pacTBOPOB [ DIEKTPOHHBIN pecypce] : yueOHoe mocodue / A. JI.
Kocrenko, B. E. Oppepo-Ilanencyana ; A. JI. KocteHnko. - MockBa : MOCKOBCKHI TOpOACKOM
nenarorudeckuii yausepcurert, 2010. - 180 c.

7. Pecypcol UHTepHeTa

[Tepeuens pecypcoB MHTEepHETA, HEOOXOITUMBIX JJIS1 OCBOCHHUS JUCIIUILTUHBI:



1. HIxonbHeiii moptan TT'Y "YHuBepcurtetrckuii mpocnekt". http://ido.tsu.ru/bank.
2. DnektponHas 6ubmmoteunas cucrema IPRbooks. URL:http://iprbookshop.ru.
3. Opunmansublil nHbOopMannonHslii moptan EI'D //http://www.ege.edu.ru/.

4. Ilopran «CeTtb TBOpUECKUX yuHTenei» http:/it-n.ru/communities.

8. UH(popManMOHHBbIE TEXHOJIOTMH U IPOrPaAMMHOE 00ecIeyeHue

[Tepeuenb MHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIB3YEMBIX ITPH OCYILIECTBICHUH
00pa3oBaTeIbHOrO Mpoliecca Mo JUCHUILUIMHE, BKIIIOYas IepeueHb MPOrpaMMHOT0 ooecreueHus 1
MH(GOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (IIPH HEOOXOIUMOCTH):

1. Oduchsrii maker (Microsoft Office unu Open Office).

9. MarepuajbHO-TeXHHYeCKasi 0a3a

Jlnst mpoBeneHus y4eOHbIX 3aHATUN 10 JUCIHUILTHHE «PacdeTHbIe 3a1a4u 0 XUMUN
HEOOXOAMMO CJIEAYIOIIee MaTepHAIbHO-TEXHHUECKOe 00ecTIeueHre:

1. YueOHast aymuTopusi ¢ MyIbTUMEANIHHON TOIIEPKKOM JIJTsl MPOBEIEHUS JTa00paTOPHBIX
3aHATHM.

2. Ayaurtopusi AJis IPOBEACHUS CAMOCTOATEIHHON pabOThI CTYJICHTOB C IOCTYIIOM K CETH
HNurtepner.

10. MeTonnueckue ykazanus JJ1s1 00y4al0IIMXCH M0 OCBOEHHIO TUCHUIIHHbI

Hucuunnuna «PacdyeTHble 3a1a41 10 XUMUK» OTHOCUTCS K BApHATUBHOM yacTH Ooka
JUCLHUIUIMH U SABISETCS JUCUUIUIMHON 1o BbIOOpPY. IIporpaMMoii AMCHUIUIMHBI IPEAYCMOTPEHO
MpoBe/IeHne TabopaTopHBIX paboT. [IpoMexxyTodynas arrectamus IpoBOAUTCS B (hopMe 3adeTa.

JlaGoparopHast paboTa npeacTaBisieT cOO0H 0COObIM BUJ MHAMBHIYyaIbHBIX TPAKTUYECKUX
3aHATUN 00yYarOIINXCs, B X0€ KOTOPHIX UCIOJIb3YIOTCS TEOPETUYECKNE 3HAHUS Ha MPAKTHUKE,
IPUMEHSIOTCS CIeIMaIbHbIE TEXHUYECKHE CPEICTBA, PAa3IMUHble HHCTPYMEHTHI U 000pY/IOBaHHE.
Taxue paboThI MPU3BaHbl YIIIyOUTh MpOodeccHOHAIbHbBIE 3HAaHUS 00yJaroImuxcs, chOpMHUPOBATH
YMEHUS M HAaBBIKH MTPAKTUYECKOI paboThl B COOTBETCTBYIONIEH oTpaciu HayK. B npouecce
mabopaToOpHOM pabOThI 0O0YUYAIOIIHUIACS H3ydaeT MPAKTUICCKYIO PeaTu3alii0 TeX WITH HHBIX
IIPOLIECCOB, CONIOCTABIISET NOTYUEHHBIE PE3YJIBTATHI C MTOJIOKEHUSAMHU TEOPUH, OCYIIIECTBIISET
MHTEPIIPETALMIO PE3YJIbTATOB paObOThI, OLIEHUBAET BO3MOKHOCTh MPUMEHEHHUS MOJTyYE€HHBIX 3HAHUN
Ha MpaKTHKe.

[Ipu noaroToBke Kk 1a60OpPaTOpHBIM paboTaM clieAyeT BHUMATEIbHO 03HAKOMHUTHCS C
TEOPETUYECKUM MaTepHasioM 10 U3ydaeMbIM TeMaM. HeoOXouMbIM yCIIOBHEM JI0ITyCKa K
nabopaTtopHbeIM paboTam, MpeaIoararoliiM UCIOIb30BaHUEM CIIeHaIbHOr0 000pyI0BaHUS U
MaTepuasoB, SIBISETCS OCBOCHUE MPABUII OE30MIACHOTO MMOBEICHHS ITPU MIPOBEICHUH
COOTBETCTBYIOUINX padoT. B xo1e camoiif paboThl HEOOXOUMO CTPOTO MPUAEPKUBATHCS IIaHA
paloThl, IPEATIOKEHHOTO TpenoiaBareneM, (PUKCUPOBATh IPOMEKYTOUHBIE PE3YIIBTAaThl PAOOTHI TS
oT4eTa 10 JJabopaTopHOH pabdoTe.

KoHTposb 3a kauecTBOM 00y4€HHSI U XOJIOM OCBOCHHUS AUCHUIUIMHBI OCYILIECTBIIETCS Ha
OCHOBE PEUTHHIOBOI CHCTEMBI TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEKYTOYHON aTTecTaluu
cTyaeHToB. PeiftunroBas cuctema npeamnosnaraet 100-0aIbHYIO OLEHKY YCIIEBAaeMOCTH CTYAEHTa
1o y4eOHOM TUCIUIUINHE B TeUeHHE ceMecTpa, 60 U3 KOTOPBIX OTBOJUTCS HAa TEKYIIUH KOHTPOJb, a
40 — Ha MPOMEKYTOUHYIO aTTECTAIMIO M0 JucuuIuHe. Kputepuanbnas 6a3a pedTHHIOBOM
OILICHKH, TUIIOBbIE KOHTPOJIbHBIE 33aJJaHUs, a TAK)KE METOANYECKHE MaTepHalIbl 10 UX IPUMEHEHUIO
OIMcaHbl B (JOH/I€ OLIEHOYHBIX CPEACTB MO AUCHUIUINHE, SBISIOMEMCS IPUIOKEHUEM K TAHHON
porpaMMe.

11. YueOHO-MeTOAMUYECKOE 00eCIIeYeHHEe CAMOCTOSITE/IbHOM PadoThl



CamocrosTenpHas padoTa 00yJaroImuXxcsl SBISIETCS HEOThEMIIEMON YacThIO TIpoIiecca
oOydeHus B By3e. [IpaBuiibHast opraHu3anys caMOCTOATENIbHOW paboThl MO3BOMIAET O0YUAIOIIMMCS
pa3BUBATh YMEHUSI M HABBIKHA B YCBOCHHUHU M CHCTEMAaTH3AIMY PUOOPETaeMBbIX 3HAHUH,
o0ecrieyrBaeT BBICOKHI ypOBEHb yCIIEBAEMOCTH B MEPUO] 00yUEHHsI, CHOCOOCTBYET
(bopMHPOBaHUIO HABBIKOB COBEPIICHCTBOBAHUS PO ECCHOHATFHOTO MaCTEPCTRA.

CamocrosrenbHas paboTa 00y4yaromuxcs BO BHEAYJUTOPHOE BpeMs BKITIOUAET B ce0s
MOJITOTOBKY K ayAMTOPHBIM 3aHATHSM, a TAK)Ke U3yUCHHE OTACITBHBIX TEM, PACIIAPSIIOIINX U
YTy OISIOUINX TPEACTaBICHUS 00yJyarouXxcs Mo pasjiesiaM u3ydaeMoi qucuuIuiniel. Takas paboTa
MOYKET TPEAIOoJIaraTh MPopadoTKy TEOPETHYECKOrO MaTepHaia, paboTy ¢ HaydHOH JINTepaTypoi,
BBHITIOJTHEHHE MTPAKTHYECKHUX 33JJaHUH, MOATOTOBKY KO BCEM BUJaM KOHTPOJIBHBIX UCIIBITAHUH,
BBITIOJITHEHHE TBOPYECKUX PabOT.

Y4eOHO-MeToaruecKoe o0ecTieyeHre Ajsi CaMOCTOSITENbHOM paboThl 00yJaromuxcs Mo
JTVCUUTIIIMHE TIPEICTABICHO B pabodei mporpaMMe U BKITIOYAET B CeOs:

— PEKOMEHIyeMYIO0 OCHOBHYIO U JONOJIHUTENIbHYIO TUTEPATypYy;

— nH()OPMAIIMOHHO-CIIPABOYHBIE U 00pa3oBaTeNbHbIe pecypchl MHTEpHeTa;

— OLICHOYHBIE CPEACTBA JUISl TPOBEACHUS TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHOM
aTTECTAINH TI0 JUCIUTLTHHE.

KoHkpeTHbIe peKOMEH Al 10 TUNIAHMPOBAHUIO U MIPOBEACHUIO CaMOCTOSATENILHONW pabOThI
0 JUCUUIUINHE «PacueTHbIe 3a1auu 10 XUMHM» TPEICTABICHB B METOJMUECKUX YKA3aHUSIX JIJIS
00yJaromuxcs, a Takke B METOJMUECKUX MaTepraiax (POHI0B OLICHOYHBIX CPEJCTB.

12. ®oHa OLEHOYHBIX CPEICTB

(I)OH,Z[ OLCHOYHBIX CPCACTB, BKJ'IIO‘-IE[IOH_[I/II‘/’I NEpCUCHb KOMHGTCHL{I/Iﬁ C YKa3aHUCM DOTAIllOB UX
(1)OpMI/IpOBaHI/I$I, OIMMCAaHNE TTOKAa3aTelIeh u KPHUTCPUCB OLICHUBAHUS KOMHeTeHHI/Iﬁ Ha pas3sInIHbIX
oTalax ux (bOpMHpOBaHHH, OIMMCAaHUC HIKAJl OUCHHUBAHU, TUIIOBBIC KOHTPOJIbHBIC 3aJaHNUA U
MCTOAUYCCKHUEC MATCpHAJIbI ABJISACTCA IMPUITOKECHUEM K IIPpOrpaMmMe yLIe6HOI\/'I JUCHUITIIINHBI.



