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1. Heasn u 3a1a4u U3y4YeHHUs] TUCHHUITHHBI

Heab u3ydyeHUus: TMCHUMIUHBI - QOPMUPOBAHUE YMEHHUS PEIIATh KOJTUYECTBEHHBIC 3a1a4U
0 XHWMHH, HEOOXOOMMOTO JUIsl pealu3alii o0pa3oBaTeNbHON MpOrpaMMbl 1O XHMHU B
COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BATEIBHBIX CTAHIAPTOB.

3amaun AUCIUTUINHBL

- o0y4yeHHe OCHOBHBIM, Hamboyiee OOIIMM palMOHAIBHBIM IMPUEMaM PEHICHHS THITIOBBIX
3aj1a4 110 XUMUH,

- HUCIOJIb30BaHUE MEKIPEIMETHBIX CBSI3€H TUCIUIUIMH €CTECTBEHHOTO IUKIA (XMMHH,
Ouosornu, (U3NKU, MATEMaTUKH) C IeJIbl0 0OoJiee TIYOOKOTO OCMBICICHUS TMPOrPaMMHOTO
Marepuaa;

- ycuieHHe TPOPECCHOHATIBHON IOATOTOBKH OyaylmIMX y4YUTEJIeH XHUMHUUA B IUIaHE
MIPOBEJICHUS KOJIMYCCTBCHHBIX PACUCTOB;

- WCIIOJIB30BaTh COBPEMEHHBIC METOJIbl W TEXHOJIOTUH OOYYEHHS W TUArHOCTUKU TIPU
00y4eHUU XUMH;

- pa3BUTHE TBOPYECKOTO MBIIUICHUSI CTYACHTOB, AKTUBHOCTH M CaMOCTOSITEIBHOCTH,
YCHJICHUE CBSI3U TEOPUU C MTPAKTUKOM.

2. Mecto nucuunimmebl B ctpykrype OITIOIT BO

Hucuununa b1.B.JIB.10.1 «KonuuecTBeHHbIE pacyeThl IO XMMHUKY OTHOCUTCS K
BapHaTUBHON YacTH y4yeOHOrO IUIaHa.

JucuumimHa usydaercs Ha 3 Kypcee, B 5 cemecTpe.

Jist M3y4eHus JUCUUTUTMHBL TpeOYyeTCs: 3HaHUsI, YMEHHUS, HABBIKH, CITIOCOOBI I TETLHOCTH
U YCTAHOBKH, IOJy4EHHbIE U C(QOPMUPOBAHHBIE B XOJ1€ U3YUEHUS TAKUX JAUCLU-TUINH, Kak «O01mas
U HeopraHuyeckass XUMHs» (TeMbl: «OCHOBHbIE XUMHUYECKHE MOHSATHUS U 3aKOHb», «DHEpreTuka
XUMHUYECKHUX IIpoLeccoBy, «PacTBopbl», «XuMUs 371eMEHTOBY), «Dusuka» (Tema: «I'a30Bble 3aKOHBI
XUMUNY», «JHEPreTuKa XMMUUYECKUX IpoLeccoBy), «MartemaTukan(tema: «Anredpandeckue MeTo-
JIbl pelIeHus 3a1a4»), «buonorus» (Ipu peleHnn 3a1ad ¢ OMOJIOIrHYECKUM COJIEPKAHUEM ).

N3ydennro nucuuIuinebl « KonnuecTBEHHbIE PACYETHI IO XUMHUM» IPEAIIECTBYET OCBOCHHUE
JUCLIUIUINH (MPAKTHUK):

AHanuTnueckas XUMHsL.

OcBoenue qucuIuinHbl «KonyecTBEHHbIE pacyeThl IO XUMHUM SIBJISIETCS HEOOXOUMOMN
OCHOBOH /17151 TOCIIEAYIOIIET0 U3YYSHHSI TUCUUIUIUH (TIPaKTHK):

Meroanka 00y4eHUs XUMUH.

Ob6nacTh npodeccnoHaIBHOM 1eATEILHOCTH, HA KOTOPYIO OPUEHTHUPYET JUCIMITIIMHA
«KonnuecTBeHHBIE pacyeThl M0 XUMHUNY, BKIIOYAET: 00pa3oBaHKe, COLUANIBHYIO chepy, KyIbTypy.

OcBoeHue JUCHUITIIMHBI TOTOBUT K PabOTe CO CIeNyIOIUMHI 00beKTaMH
npodecCHOHATBLHOMN 1eATENbHOCTH:
oOyueHue;

BOCITUTAHHUE;
- pa3BUTHE;

MIPOCBEIIICHHE;

- 00pa3oBaTEIbHBIC CUCTEMBI.

B mponecce M3YyUCHUSA AUCHHUIIIMHBI CTYACHT T'OTOBHUTCA K BHJaM HpO(l)eCCHOHaHBHOﬁ
JESTENIbHOCTH U PEUICHHI0 MPpodeccCHOHANbHBIX 3a1a4, npeaycMoTpeHHbx ®T'OC BO u yueOHbIM
TUTAHOM.

3. TpedoBaHus K pe3yabTaTaM OCBOECHMS M CIHUIIIHHbI

[Tponiecc n3ydeHus AUCUUILIMHBI HAMIPABJICH Ha (POPMUPOBAHUE KOMIIETCHIIUN U TPYTOBBIX
byakuumii (mpodeccrnoHanbHbI cTanaapT [lenaror (megaroruveckast 1esATEILHOCT B IOIIKOJIBHOM,
Ha4YaJIbHOM O0O0IIeM, OCHOBHOM 00IIeM, cpeaHeM oOmeM oOpa3oBaHWH) (BOCIUTATEIb, YIUTEINb),
YTBEPKJICH NMPpHUKa3oM MUHUCTEPCTBA TpyAa U connuanbHoi 3amuThl Ne544H ot 18.10.2013).

BreimyckHuk gomkeH o6naaate cienyrmuMu npodeccnonansHbiMu komiereHmsmMu (I1K)
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B COOTBECTCTBHUHU C BUAAMHU JCATCIIbHOCTH:

IIK-1. roTOBHOCTBIO peajin30BbIBAaTh 00pa3oBaTe/IbHbIe IPOrPAMMbI M0 Y4eOHbIM

npeaMeram B COOTBETCTBUMU € TpGﬁOBaHI/IﬂMI/I 06p330BaTeJILHbIX CTaHAApPTOB

neaarornyecCkaf 1eATeJIbHOCTb

[1K-1 roTroBHOCTBIO
pean30BbIBaTh 00pa30BaTEIbHBIC
MPOrpamMMBl 10 y4eOHbIM
peIMeTaM B COOTBETCTBHH C
TpeOoBaHUSAMU 00pa30BaTEIbHBIX
CTaH/IapTOB

3HATh:

- OCHOBHBIE TPEOOBAHUS FOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB K IIpoLecCy 0OYUEHUS B CPEIHUX YUEOHBIX
3aBEJICHUSAX B paMKaX JaHHOW AMCUUIUINHBL;

yMeThb:

- OIICHUBATh Y4E€OHBIE IPOTPAMMBI C MTO3UIMH COOTBETCTBUS
00pa3oBaTeNbHBIM CTaHAAPTAM;

BJIA/1eTh:

- IpUMEHEHHsI 0a30BBIX MPEICTABICHUN O TOCYIapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTaHAAPTaX B IPO(peCcCHOHATBHON
NeSITeTbHOCTH.

AUATHOCTHKH

IIK-2. cnoco0HOCTBI0 HCIIOJIL30BATh COBPEMEHHBIC METOAbI U TEXHOJIOI'HHA oﬁyqe}mﬂ Hu

negarornyeckas 1eaTeJIbHOCTh

ITK-2 c1mocoOHOCTBIO
UCIIOJIb30BaTh COBPEMEHHBIC
METOABI 1 TEXHOJIOTHUHN 06y‘~IeHI/I$I
U JTUarHOCTHUKHU

3HATh:

- OCHOBHBIE COBPEMEHHBIE [1€JarOTHYECKNE TEXHOJIOTHH B
KOHTEKCTE UX IPUMEHEHUS B 00YUEHUN XUMUH,

yMeTh:

- OLICHUBATh Y4€OHbIE IPOrPAMMBI C TO3ULIMH BO3MOKHOCTH
[IPUMEHEHHsI COBPEMEHHBIX METOJIOB Y TEXHOJIOTUH;
BJIaJ€Th:

- IpUMEHEHHsI 0a30BBIX MPEACTABICHUN O COBPEMEHHBIX
METOaX M TeXHOJIOTUSAX 00y4eHHsI B PO ECCHOHATIBHOM

JCATCIIBHOCTH.

4. O0beM IMCUHUIJIMHBI M BH/IbI Y4e0OHOH padoThl

Bcero [TsTe1it

Bun yuebHolt paboThl 4acoB ceMecCTp
KonTakTHas padora (Bcero) 14 14
JlaGopaTopHbie 14 14
CamocTtosiTe1bHas padoTa (Bcero) 58 58
Bubl IPOMEKYTOUHOI aTTeCTAlMI

3auer +
OO611asi TPY10€eMKOCTb Yachl 72 72
OO6u1asi TPY10€eMKOCTDb 3a4eTHbIE eINHUIIbI 2 2

5. Copepixkanue QM CHUIITHHBI

5.1. Conep:xanue MoayJieil JUCIUIIIHHBI

Moay.as 1. PacueTsl 10 XMMHYECKUM PABHEHHUSM:

Cucrema XHMHYECKHX KOJHYSCTBEHHBIX PacucToB,
JAUCHUIIIMH U pa3aciiax ITKOJIBHOM mporpamMmal.
OCHOBHBIE XHMMHYCCKHE 3aKOHBI,

HX MECTO B Kypcax BY30BCKHX

JeXKalne B OCHOBE KOJIMYCCTBCHHBIX XHUMHYCCKHX

pacueToB: 3aKOH COXPAaHEHUsS MACChl, IOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJIEHTOB, 3aKOH ABOraJpo.
Baxkneiimue BenMYMHBI, PUMEHSEMBIE NPU XUMUYECKMX pacueTaX. OCHOBHBIE U NPOM3BOAHBIE
BeIMUMHbl MexnyHapoaHoil cucrembl enunul (CH). Brecucremuble enuHuupl. JleldctBus c
BeIMYMHaMU. J[B€ CTOPOHBI pacdyeToB — XHMMHMYECKas M MaremaTudeckas. CTeneHb TOYHOCTH

HU3MCPIACMBIX BCIUYHH. TOYHOCTH BBIUHMCIICHUS.
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CucteMbl K1acCU(pHUKAIMA KOJIMYECTBEHHBIX PACUETHBIX 3aJad: MO METOJaM peIIeHUs, 10
IpeIMETHOMY MPU3HAKY, IO CTYNEHAM O0OY4YEeHHUS, UX TOCTOMHCTBA U HEJOCTATKH.

3HayeHHe KOJIMYECTBEHHBIX pacyeToB il OOy4YCHHs YYallMXCSl M CTYJCHTOB OCHOBAaM
xumud. [ToHSATHSA: MOJIb, MOJISIpHAS Macca, MOJISIPHBIM 00beM, MOCTOsSIHHAsE ABoraapo. B3aumocss3b
BeIMUKH. Penienre pa3sHooOpa3HbIX B3aMMOOOpATHBIX 3a/1a4.

Bbruuciienusi 1ioTHOCTH (0) M OTHOCHUTENbHOW MIOTHOCTH (/]) ra3000pa3HBIX BELIECTB.
Pacuer mMonekynsipHON Macchl ra3000pa3HbIX BEUIECTB MO IUNIOTHOCTH M OTHOCHTEIBHOM IIOTHOCTH
ra3os.

TexHousorus pacuera, €Clid pearupyroume BeecTBa JaHbl: a) B SKBUBAJIEHTHOM OTHOLLEHUH;
0) KOJIMYEeCTBE, HE COOTBETCTBYIOLIEM 3KBUMOJIIPHBIM OTHOILEHUSM; B) OAHO MJIM 00a U3 UCXOJIHBIX
BEILECTB JJaHbl B BUJIE PacTBOpA C ONPEAECICHHOW MacCOBOM J0JIEH.

[TonsTHS MaccoBOl M OOBEMHOHN JOJHM BBIXOJA MpOAyKTa. Maremarudeckas (opmyna Jyis
pacuera BbIXoza npoaykra. Haxoxxaenue maccol (00beMa) MPOIyKTa Peakiiy ¢ yI€TOM €ro BhIXO/a.
Haxoxnenue maccol (00beMa) pearupyromux BEIIeCTB MPH U3BECTHOW MPAKTHUECKU MOJIy4EHHOM
Macce (oOwbemy) mpomaykra. Pacdersl Maccel (0ObeMa) NpOAyKTa IyTeM MHOTOCTAIUIHHOTO
MOJIyYeHUS IPU U3BECTHOM JOJIM BBIXOJA IPOAYKTA HA OTJEIbHBIX CTAIUsX.

[Tonsitue umcrorel BewiectBa. ChIpbe U coJep’kaHuE NpuMeced B HeM. Martemaruueckas
CBSI3b MACChl, MAaCCOBOM JIOJIM YUCTOTO BellecTBa U cMecu. [Ipumeps! pacueTos.

Pacyerbl 1o TEpPMOXMMHMUYECKUM YpaBHEHHSM, HUCIOJb3YyEMble IPU H3YYEHUM XHMHUU B
00111e00pa30BaTEIbHON HIKOJIE. DHEPreTHKA XUMUYECKUX MPOIECCOB, PACUEThI, CBI3aHHBIC C HEH, B
Kypce o0Iield XMMUM U HEOPTaHMYECKOW XUMUH. Brrarcienne craHIapTHOM TeIIoThl, 00pa3oBaHuUs
BEIIIECTBA, U TEIUIOBBIX 3()()EKTOB XMMHUYECKHX pEaKIiii. BeraucieHus, OCHOBaHHBIC Ha YHTAJIBITHN
BELLECTB.

Moayas 2. KommiekcHbie 3a1a4um:

[lonsATHA: pacTBOp, PacTBOPUTENb, PACTBOPEHHOE BEIIECTBO, PACTBOPUMOCTH BELIECTB.
Crioco0Obl BeIpakeHHUs1 cocTaBa pacTBopa. CrocoObl BBIpaXKEHUS KOHIEHTPAIIMK PACTBOPEHHOTO
BEIIECTBA: MOJISIpHAsi, MOJISUIbHAsl, MOJISIpHAas KOHLEHTpalus SKBUBAJCHTA. THUIOBBIE pacyeThl,
coJiepsKallre BbllleyKa3aHHble TepMUHbI. CIocOObI pacyeTa 3a/1a4 Ha CMEUIMBaHUE UK pa30aBieHue
pacTBOpoB: KoHBepT [Tupcona, popmyibl, mpaBuiIa CMEIIEHHs, anredpanyeckuil crnocoo.

[ToHATHSA: BNEKTPOIMUT, HEIIEKTPOIUT, CHIIbHBIE M clabble HJEKTPOJIUTHI, CTENEHb W
KOHCTaHTa Juccounanuu. VcTMHHasg # KaxXymascs CTENEeHW JUCCOLUALMU  DJIEKTPOJIMTOB.
AxtuBHocTh. Koodduument axruBHoctu. MoHnas cuna pactBopa. MoHHOe mpou3BeeHHE BOJbI.
BonoponHeiii nokazarenb. 3Ha4EHHME pPAacyeTOB C HCIOJB30BAHUMEM JIAHHBIX IOHATHI B Kypcax
o01ielt, HeOpraHNYEeCKOH, AaHATUTHYECKON U (PU3NUECKON XMUMUU.

BbruuciieHus creneHu 3JIeKTPOIUTHUECKON JUCCOIMALMU CTab0ro 3JIEKTPOIUTA: a) IO YUCITY
pPAcTBOPEHHBIX YacTHIl; O) MO KOHCTAHTE IMCCOLUAMU. BbIUMCIEHHE KOHIEHTpAallMd HOHOB B
pacTBOpPE DJIEKTPOIUTA MO €0 CTENEHHU TUCCOLMALINH.

PacueTsl KOHIEHTpalMii MOHOB CHJIBHBIX SJIEKTPOJUTOB: a) BBIYHUCICHUS KOHLIEHTPAIUH
HMOHOB B pacTBOpax CHIBHBIX JJEKTPOJUTOB 0Oe3 yuera Ko3(duimeHTa akTUBHOCTH; 0) pacueTsl
AKTUBHOM KOHILIEHTPALMM HOHOB B PaCTBOPE CUIILHOTO JIEKTPOJIUTA.

Bbruncnenuss  BOAOpPOJHOrO — ToOKaszaTens  pacTBOopoB. HaxoxkneHume — KOHLEHTpauui
BOJIOPOJIHBIX U THAPOKCHUIHBIX HOHOB B PACTBOPAX CHJIBHBIX U CIAOBIX 3JEKTPOJIUTOB 10 BETHMYUHE
BOZIOPOJHOI0O IOKa3aTess pacTBopa.

[Tpuniunsel 0TOOpPa M COCTABJICHUS 33734, UMEIOIIUX MEXIPEIMETHYI0 HH(pOpMaIuio.
Buapl pacueTHBIX U KaUeCTBEHHBIX 3aJ1a4 ¢ MEXKIIPEAMETHBIM COICPKAHUEM.

XHWMHMKO-TEXHOJIOTUYECKUI  MPOLECC KaK COBOKYIHOCTh XHMMHYECKOrO0 Iporecca,
MPOTEKAIOIIEr0 B PEAKTOpE, U TEXHOJOTMYECKUX OMNepaluidl MOATOTOBKH CBIPbS U BbIAEIECHUS
KOHEYHOro Ipoaykra. PaBHoBecme B XHMHMKO-TEXHOJIOTMYECKOM Ipouecce. I[Ipumenenue
npuniuna Jle Illarense u mpaBuia a3 AnsS ONpeAeieHUs MapaMeTpoB TEXHOJOTHYECKOTO
paBHOBECHs], peKMa. PacueTbl KOHCTaHThl XMMHUYECKOI'O PABHOBECHUS, UCXOAHBIX U PAaBHOBECHBIX
KOHLEHTpALUH, 10JIM BbIXOJa MPOAYKTa B 3aBUCHUMOCTH OT YCJIOBMH €ro nonydeHus. Pacuersl Ha
MpUMEpPE BAXKHEUIIMX XUMHUYECKUX TMPOU3BOJICTB: CEPHOM M a30THOM KHCIOT, aMMHaka,
IIPOM3BOJCTBA METaJUIOB. PenieHue 3agad ¢ perHOHAIBHBIM IPOU3BOACTBEHHBIM KOMIIOHEHTOM:
CHJIMKaTHasl IPOMBIIUIEHHOCTh PecriyOnrku MopnoBusi, Mpou3BOACTBO CIUPTA U caxapa.
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Meroarka 00y4deHHs PEIICHHIO 3a/1a4 MOBBIIIEHHOMN CIIOKHOCTH. AHAIIN3 YCIOBHS 3a/1a4uH; ACTICHUS
€ Ha JIOTHYECKUE YaCTH, BBISIBJICHHWE CBS3M MEXKIy HHUMH, 3aliCh YKa3aHHBIX B 3ajade
MpPEBpAICHH  ypaBHCHUSMH XUMHUYECKMX pEaklui; TpH HEOoOXOIMMOCTH MpopadoTKa
TEOPETHUECKOr0 Marepuana O (PU3MUYEeCKMX M XHMHUUYECKHX CBOMCTBAx OIpPEICIICHHBIX BEIECTB;
BEISIBJICHHE PAIIMOHATBHBIX CIIOCOOOB MAaTEMaTHYECKOTO pacuera. Buapl KOMIUIEKCHBIX 3a/1a4.

5.2. Copep:xanue TUCUMIIIMHBI:

JlabopaTopusie (14 4.)

Mogayas 1. PacueTbl M0 XMMHYECKUM yPaBHEeHUsIM (6 4.)

Tema 1. CucreMa XUMHYECKUX KOJIMYECTBEHHBIX pac4yeToB (2 4.)

1. OcHOBHBIE XUMUYECKUE 3aKOHBI, JIEKAIINE B OCHOBE KOJIMUYECTBEHHBIX XUMUYECKUX
pacyeToB.

2. CucreMsl ki1accu(UKalMii KOJMUYECTBEHHBIX PaCYETHBIX 3a/1a4: 10 METOJaM PELICHHUS, 1O
PEeIMETHOMY MPU3HAKY, TIO CTYICHIM OOYYCHHUS.

3. JlocTOMHCTBA U HEIOCTATKU CHCTEMBI KiTaccu(DUKAINK 3a/1a4.

4. BaxxHeimne BeIMYUHBI U ACHCTBUS C HUMU TP XUMHYECKUX pacyeTax.

5. 3HaYCHHUE KOJIMUYECTBEHHBIX PACUETOB JJIsI O0yUEHHUS YUAIIUXCS U CTYICHTOB OCHOBaM
XUMUH.

Tema 2. Pacyer 0e3 yyacTusi XuMHYECKUX ypaBHeHH i (2 4.)

1. IlonaTus: Mosb, MOJIIpHAsl Macca, MOJISIPHBIN 00beM, TOCTOSIHHAsE ABOTapo.

2. Pemennie pa3Hoo0Opa3HbIX B3aUMOOOPATHBIX 3a7ay.

3. Beruncnenus mioTHOCTH ra3000pa3HbIX BEIIECTB.

4. Pacuet MONEKyISIPHON Macchl Ta3000pa3HbIX BELIECTB 110 INIOTHOCTU U OTHOCUTEIbHON
IJIOTHOCTH T'a30B.

Tema 3. PacueTnl 10 XUMHYECKUM YPABHEHHUSIM, €CJIU OTHO U3 Pearupyrommx BellecTB

AaHO B U30bITKeE (2 4.)

1. TexHomorus pacyeTa, €Ciii pearupyroIre BeecTBa JaHbl B SKBUBAJIECHTHOM OTHOIIICHUU;

2. TexHOJIOTHS pacyueTa, €ClIM pearnpyroIIue BEeIeCTBa JaHbl B KOJTHYECTBE, HE
COOTBETCTBYIOIIEM KBUMOJISIPHBIM OTHOIICHUSIM;

3. TexHOJIOTHS pacyeTa, €CIIU OJJHO U3 UCXOHBIX BEIECTB JaHO B BUIE PAaCTBOpA C
ONPEIETICHHON MaCCOBOM JTOJIEH.

4. TexHOJNOTH pacyera, eclii 00a NCXOIHbIE BEIIECTBA IaHbI B BUJE PacTBOpa ¢
ONPEIETICHHON MaCCOBOM JTOJIEH.

Moayas 2. KommiekcHbie 3agaum (8 4.)

Tema 4. 3agaun Ha BBIX0 NPOAYKTA peakuuu (2 4.)

1. [TonsiTsa MaccoBO U 0OBEMHOM JOJM BBIXOJIA TIPOYKTA.

2. Haxoxxaenune maccel (00beMa) MpOAyKTa PEakIiy ¢ YIETOM €ro BBIXO/IA.

3. HaxoxneHne maccel (00beMa) pearupyromuX BEIIeCTB PH H3BECTHOM MPaKTHYECKH
MoJly4eHHOU Macce (00beMy) MPOIyKTa.

4. Pacuetsl Macchl (00beMa) IPOAYKTA IYTEM MHOTOCTaIMHHOTO MOTYYEHHS PU N3BECTHOM
JIOJTU BBIXO0J1a MPOAYKTA HA OTAENIbHBIX CTaUsX.

Tema S. Boruucjenust Macchbl Win 00beMa MPOJAYKTA PeaKIiu M0 U3BECTHOI Macce Wi

00beMy HCXOTHOI0 BellleCTBA, CO/iep Kalero npumecu (2 4.)

1. [ToHsiTHE YUCTOTHI BEMIECTRA.

2. CpIpbe U cofiepKaHue IpUMecell B HEM.

3. Maremaruyeckast CBS3b MacChl, MACCOBOH JIOJIM YUCTOT'O BEIIECTBA U CMECH.

4. ITpumepsl pacyeToB.

Tema 6. Pemienue 3aga4 Ha pacTBopsl (2 4.)

1. IlondaTus: pacTBOp, paCTBOPUTEIIb, PACTBOPEHHOE BEIIECTBO, PACTBOPUMOCTDH BEILIECTB.

2. CnocoObI BBIpaXXEHUSI COCTaBa pacTBOpA.

3. CriocoObI BbIpaKEeHUsI KOHLIEHTPAILIMH PACTBOPEHHOTO BEILIECTBA: MOJISIPHAS, MOJISIIbHAS,
MOJISIpHasi KOHLIEHTpal|sl SKBUBAJICHTA.

4. TunoBble pacyeThbl, COAEPIKAIINE BhIIICYKa3aHHbIE TEPMUHBL.

5. Cnoco0OsI pacyeTa 3a7a4 Ha CMEIIIMBaHKUE WIIA pa30aBiieHNE PACTBOPOB.
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Tema 7. KomniiekcHble 3a1a4u (2 4.)

1. Meroauka 00y4eHus peHICHUIO 3aa4 MOBBIIICHHON CIIOXKHOCTH.

2. Busibl KOMIUIEKCHBIX 3a/1a4.

3. KomOuHnpoBaHue B 0AHOM 00pa3Lie 3JIEMEHTOB KaUeCTBEHHBIX U PACUETHBIX 3a/1a4.
4. MexripeMeTHbIe KOMOMHUPOBAHHBIE 3a/1a4H.

6. IlepeyeHb yUueOHO-METOAMYECKOTO O0eCIeYeHUs IJIA CAMOCTOSITEIbHOIH PadoThl
00y4YaIIUXCs M0 JUCHUILINHE (MOIYJIIO)

6.1 Bonnpochl 1 3a1aHuUs 1JI51 CAMOCTOATEIbHOM padoThl

IIsaTbiii cemecTp (58 4.)

Mopnyas 1. Pacdyerbl M0 XUMH4YeCKHUM YPaBHEHHUAM (29 4.)

Bup CPC: *IloaroroBka K KOJUIOKBUYMY

1. OcHOBHBIE XMMHUYECKHE 3aKOHBI, JIe)KAlllie B OCHOBE KOJIMYECTBEHHBIX XHMHUYECKUX
pacyeToB: 3aKOH COXPAaHEHHUS MACChI, IOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJIEHTOB, 3aKOH ABOrapo.

2. Cucremsl Ki1accuUKaIuil KOJIMYECTBEHHBIX PACYETHBIX 33/1a4: 10 METO/IaM pellIeHus, 10
peIMETHOMY MPU3HAKY, TIO CTYNEHAM O0Y4YEeHHUS, UX TOCTOMHCTBA U HEJOCTATKHU.

3. 3HaueHUe KOJMYECTBEHHBIX PACUETOB ISl OOYYEHHS YYalllUXCS M CTYJIEHTOB OCHOBaM
XUMUH.

4. PacueT MOJIEKyJIIpHOM Macchl Ta3000pa3HbIX BELIECTB MO IJIOTHOCTU U OTHOCHTEIBHOM
IJIOTHOCTH T'a30B.

5. Texwuosorusi pacuera, €CJIM pearupyrollde BeEIIeCTBA JaHbl: a) B HSKBUBAJCHTHOM
OTHONIEHHUHU; 0) KOJMYECTBE, HE COOTBETCTBYIOIIEM SKBHUMOJISIPHBIM OTHOILIECHUSM; B) OJHO WM 00a
Y3 UCXOJIHBIX BEILIECTB JaHbI B BUJIE PACTBOPA C ONPEICICHHON MacCOBOM J10JIEH.

6. [TonsTHs MaccoBoil 1 0OBEMHOM JOJH BBIXOJa MPOoAyKTa. MaTemaruueckas popmyna st
pacuera BbIX0/1a IPOYyKTa.

7. IlonsTre yncToThl BemecTBa. ChIpbe M colepkaHue mpuMeceld B HeM. MaremaTrudeckas
CBSI3b MACChI, MAaCCOBOM JIOJIM YUCTOTO BellecTBa U cMecu. [Ipumepsl pacueros.

8. PacueTsl 0 TEPMOXMMHYECKUM ypaBHEHMSM, UCIOJIb3yeMble NPU H3yYEHHUM XUMHH B
0011eo0pa3oBaTeIbHON HIKOIE.

Mogayas 2. KommiekcHblie 3aaaun (29 4.)

Bup CPC: *IloaroroBka K KOJUIOKBUYMY

1. [TpuntUIIEI 0TOOPA U COCTABJICHUS 3a]1a4, UMEIOITUX MEXIPEIMETHYIO HH(POpMAIIUIO.
Bupl pacueTHBIX M KAUECTBEHHBIX 3a/1a4 C MEXIPEIMETHBIM COJIEpKaHUEM.

2. PaBHOBecHe B XUMHKO-TEXHOJIOTHYECKOM Mporiecce. [Ipumenenune npunimmna Jle
[[Tarenbe u mpaBuia ¢a3 it ONpeeICHHs TapaMeTPOB TEXHOIOTUYECKOTO PAaBHOBECHUS, PEXKIMA.

3. Meronuka o0y4eHHsT PEIICHUIO 33/1a4 TIOBBIMIEHHOH CIIOKHOCTH.

4. BplYrcrieHUs] CTETICHU AJICKTPOJIMTUYECKON AMCCOIUAINK cIaboro 3NEeKTPONuTa: a) o
YHCITy PaCTBOPEHHBIX YACTHII, 0) M0 KOHCTAHTE ITUCCOLMANMU. BhruncieHne KOHIICHTPAIl HOHOB B
pacTBOpE IEKTPOJIUTA 110 €r0 CTEMEHU TUCCOIUAIUH.

5. Beraucnenust BOJOPOAHOTO TTOKAa3aTeNst pacTBOPOB.

6. Permenre KOMITJICKCHBIX 3a7ad:

- OIpe/ieNIieHe KOMIIOHEHTOB CMECH BEIIECTB;

- pactudpoBka Bemect (A, B, C u 1.11.) Mo IpuBeeHHBIM (GU3HYECKUM U XUMHUYECKUM
CBOMCTBaM U LIUKJIaM MPEBpaLCHUN;

- KOMOMHUPOBAHKE B OJTHOM 00pa3Iie AJIEMEHTOB KaYE€CTBEHHBIX M PACYCTHBIX 33]1a4;

- CHHTETHYECKHUE IPEBPAILIEHUS] BEIIECTB;

- 3aKOHOMCPHOCTH IMPOTCKAHUA XUMHYCCKUX ITPOLECCCOB;
- MCXKIIPCAMCTHBIC KOM6I/IHI/Ip0BaHHBIe 3aJa4du.
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7. TemaTuka KypCcOBbIX padoT (MPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) MO TUCIUIUIMHE HE MPEAYCMOTPEHBI.

8. OneHoYHbIE CPeCcTBA I MPOMEKYTOUHOH aTTeCTAUN
8.1. KomnereHuuu u 3Tanbl GOPMUPOBAHUS

Konpl komneTeHmii Otarbl GOPMUPOBAHMS
Kypec, dopma Mopynu ( pa3ziesnbl) AUCIHUTUITUHBI
CEMECTp | KOHTPOJIS
IIK-1 TIK-2 3 Kypec, 3auer Monyns 1:
PacdeTbl Mo XUMHYECKUM ypaBHEHUSIM.
[Tarerii
cemMecTp
IIK-1 TIK-2 3 Kypec, 3auer Monyns 2:
KomrmuiekcHbie 3aa4u.
[lareiii
cemMecTp

CaeneHus 00 MHBIX AUCHUIUIMHAX, YYACTBYIOLIMX B (POPMUPOBAHUY TAHHBIX KOMIIETEHLIUH:

Komnerennus [1IK-1 popmupyercs B nporecce u3ydeHus AUCUUIUINH!

AJnanTallMOHHbIE BO3MOXXKHOCTH pAcTeHHMM, AHaiuTH4YecKas XUMHUsA, AHAToMus U MOpQoJorus
yesoBeka, buoreorpadus, buonornueckue OCHOBBI CEIBCKOIO XO3AHCTBa, bHoTexHoIOrmueckue
npousBojacTBa Pecnybnuku Mopnosusi, buoxummus, boranuka, Baneonornueckue acmekTbl
nuTaHus, Beenenue B OuorexHosoruto, Bropuunble MertaGonuThl pacTeHuid, [eHeTuka,
['ucronorus, Jlueronorus u snedeOHoe nuranue, 3oonorus, Kommonanas xumus, JlabopaTtopHbiit
IPaKTUKyM o Omoxmumuu, Meronuka o0ydeHust 6uonoruu, Meronuka oOyuyeHuss XuMuu, Metozsl
npuemsl pemieHus 3agad EI'D mo xummm, Mukpobuonorusi, MHKpOOpraHusmbl U 310POBBE,
MornekynsipHast 6uosiorusi, MonekyisipHble OCHOBBI Haclle[CTBEHHOCTH, Heopranuueckuii cunres,
OO0m1ast 1 Heopranuueckas xumusi, O6mas sxonorus, Oprannyeckas xumus, OpraHn4eckuii CHHTE3,
OcHoBbl aHTpomnonoru, OcHOBbI Gumoopranudeckoi xumuu, OcHOBBI reomopdosoruu, OCHOBBI
mKkoJabHOM ruruensl, [logroroeka ywammuxcst k I'UA u EI'D no Ouonoruu, Ilpuxknagnas xumus,
CanurapHas u numieBas MukpoOuosorus, CoBpeMeHHblE MOAXOAbl B OOYYEHHH XUMHH,
CoBpemenHble TpoOieMbl OuorexHonoruu, CoBpeMeHHble MpOOIEeMbl M3Y4YEHUS T'€HETUKU
yesoBeka, COBpeMEHHBIE TEXHOJIOTUHU B IIPOLiEcce NMpenojaBaHus XuMuu, ColuanbHasi DKOJIOTHS U
paloHaIbHOE IPUPOIONOIb30BaHue, CTPOCHHE MOJIEKY] M OCHOBBI KBAaHTOBOW XxuMHH, Teopus
sBororuu, dusnonorus pacreHuii, Pusmonorus uvenoeka, dPusznueckas xumus, DPuUTOIM3ANH,
®nopuctuka, X¥UMHs BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN, XUMUS METAIOB, XUMHUs HEMETAJUIOB,
XUMHS OKpYXKarlIlew cpenpl, XUMHsS NOJUMEpoB, Lluronorus, OTHOKYJIBTYpHBIH KOMIIOHEHT
HIKOJIBHON OMOJIOTHH.

Komnerennus I1K-2 ¢popmupyercst B npouecce u3y4eHust AUCHUIIMH:

Metonuka o0ydenust 6uonorun, Meroauka oOydyeHus: XUMUM, MeToAbl IPUEMbl pPelleHus
3anad EI'D mo xmmum, Ilenarormueckas npaxtuka, [logroroBka ydammxcda k ['MA um EI'D mo
6uosnorun, CoBpeMeHHbIE MOAXOAbl B 00ydeHHH XuMHUH, COBpEeMEHHbIE TEXHOJOTUHU B Ipoliecce
npenojaBaHusl XUMHUH, TeXHHUecKue cpeacTtBa oO0ydeHus, TexHoioruu oOydeHus OHOJIOTrHH,
OTHOKYNBTYpPHBI KOMITOHEHT IIKOJIBHOW OMOJIOTHH.

8.2. Iloka3zaTeqn U KPUTEPUH OIEHMBAHUS KOMNETEHINA, IIKAJIbI OIl€HHBAHUSA

B pamkax n3ydaemoil JMCUUIUIUHBI CTYAEHT JEMOHCTPUPYET YPOBHU OBIIAJICHUS
KOMIICTCHITUSIMU

IToBbINIEHHBI YPOBEHb:

3HA€T U MOHUMAET TEOPETUUECKOE COAEPNKAHUE IUCLUIUIMHBI; TBOPYECKH MCIIOIB3YET
pecypchl (TEXHOJIOTUH, CPEICTBA) IS perieHus: nmpodecCHOHANBHBIX 3a7ad; BJIaJCeT HAaBBIKAMH
pelIeHUs TPAaKTUYECKUX 3a/1a4.
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ba3oBblil ypoBeHb:

3HAeT U MOHUMAET TEOPETHUYECKOE COAEp)KaHUE; B JOCTATOYHOM CTENeHH C(HOPMHUPOBAHBI
YMEHUS MNPUMEHATh Ha IpPAKTUKE U IEPEHOCUTh M3 OJHOW HayyHOW oO0JacTu B JPYryro
TEOPETUYECKHE 3HAHMSA; YMEHMsS M HaBBIKM JIEMOHCTPUDPYIOTCS B Y4eOHOW M NpPaKTHYECKOH
NEeSITeIbHOCTH; MMEET HAaBBIKM OIICHUBAHHS COOCTBEHHBIX JOCTIIKEHHH;, yMEET OIpeNeNirTh
po0eMbl U OTPEOHOCTH B KOHKPETHOM 001acTH NpodhecCHOHaIbHON eI TeNbHOCTH.

Iloporosslii ypoBeHb:

IIOHMMAeT TEOPETUYECKOE COJAEp)KaHUe, UMEeT IpeJCTaBleHre o mpolieMax, mporeccax,
ABJICHUSX; 3HAKOM C TEPMHMHOJIOTHEH, CYIIHOCTBIO, XapaKTEPUCTHKAMH H3Y4aeMbIX SIBJICHUN;
JEMOHCTPUPYET IPAKTUYECKHME YMEHHMS [PUMEHEHUS 3HAHUM B KOHKPETHBIX CHUTYyalUsX
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

YpoBeHb HUKE TOPOTrOBOIO:

UMEIOTCS TpoOebl B 3HAHHMSAX OCHOBHOTO YY€OHO-TIPOTPaMMHOIO MarepHaja, CTYACHT
JIOITyCKAeT MPUHIUIHAIbHbIE OIIMOKH B BBIIIOJHEHUH MPEAYCMOTPEHHBIX IPOrpaMMOil 3a1aHuil, He
CHOCOOEH MNPOAOIDKUTH OOY4YEHHE WM HPUCTYHHUTh K NPO(ecCHOHAIBbHOM AEATENbHOCTH 10
OKOHYAHUU By3a 0€3 JJOMOJIHUTEIbHBIX 3aHATUI 110 COOTBETCTBYIOLIEH NUCLUIIIMHE.

YpoBeHs [ITxana oueHUBaHUs I IPOMEKYTOYHON [ITkana oneHrBaHUs
c(hOpMHUPOBAHHOCTH aTTecTaluu o bPC
KOMIIETEHI[UU DK3aMeH 3auer
(muddepeHmpoBaHHBIN
3a4er)
IToBbIIeHHBIN 5 (OTIMYHO) 3aYTEHO 90 — 100%
ba3zoBbrit 4 (xopor1io) 3a4TECHO 76 — 89%
IToporoBerii 3 (YAOBIETBOPUTEIHHO) 3aYTEHO 60 — 75%
Hwxe noporosoro 2 (HeyIOBIETBOPUTENHHO) [HE3AYTEHO Huxe 60%

KpI/ITepI/II/I OLICHKHU 3HAHMI CTYJACHTOB IO JUCIUIIJINHE

Ornenka Ilokazarenu
3auTeHo JleMOHCTpUpYeT 3HaHHE OCHOBHOTO COJIEPKaHUS NUCLHUTUIHHBI U €T0
3JIEMEHTOB B COOTBETCTBHH C U3YUYEHHBIM MATEPHAJIOM U C yueOHOU
TUTEPATyPOIi; UCTIONB3YyeT MPO(HECCHOHATHFHYIO TEPMUHOJIOTHIO.
W3naraer Tematnueckuii MaTepuai, cOOII0aeT MOCIe0BaTeIbHOCTD €ro
W3II0KEHUS, UCTIOB3YsI OJHO3HAUHBIE (DOPMYITHPOBKU; CTPOUT OTBET,
UCIOJIB3YS MPUHATYIO TEPMUHOJIOTHIO, OTHAKO JaeT HEMOIHBIE OTBETHI.
YMeeT BBIMIOIHATH TUMOBBIE 33IaHUS U 33]Ia4H, TPETyCMOTPEHHBIE
MPOrpaMMOii, HO IONyCKaeT He3HAYUTENbHbIE OIIMOKH; OOHAPYKUBAET
HEBBICOKHI YPOBEHB BJIaICHUS XUMHUUYECKUMHU MTOHITHIMH UITH

HEJIOCTATOYHYIO Pa3BUTOCTh OCHOBHBIX XMMUYECKUX 3HAHUN U YMEHUH.
Hezauteno JleMOHCTpUpYET HE3HAHWE OCHOBHOTO COJIEP>KaHUS AUCIUIUIMHBI U €r0
AJIEMEHTOB; HE UCIIOJIb3YeT WIIA UCIIONB3YET HEBEPHO MPOodecCHOHAIBHYIO
TEPMUHOJIOTHIO.

3aTpyAHSAETCS BBIOJHATH TUIOBBIE 3a/IaHUS U 33741, IPEAYCMOTPEHHBIE
MIPOrPaMMOii, TN TOMYCKAeT 3HAYUTENIbHBIE OIIHOKH.

[TeITaercs n3narate TeMaTHUYECKUN MaTepuai, HO He COOT0aaeT
MOCJIeI0BATEIbHOCTh €0 U3JI0KEHUS, UCII0JIb3Yys IPUMUTHUBHBIE
(HeKOppeKTHBIC) POPMYITUPOBKH. 3aTPyIHAETCS OTBEUaTh Ha
JOTIOJTHUTENBHBIE BOIIPOCHI ITpenoiaBareiisa. Bo Bcex mpuBeaeHHbIX
OTBETaX JIOMyCKaeT IrpyObie OmMOKN 1 HEOOOCHOBAHHBIC CYXKJICHHSI HITH

OTKA3bIBACTCA BBINNOJIHATE MMPCAJIOKCHHBIC 3a/IaHUS.

8.3. Bonpocsl, 3a1aHHs TeKYLIEro KOHTPOJIsI
Mopayas 1: Pac4yeTsl Mo XUMH4eCKHM YPABHEHHSAM
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IIK-1 roTroBHOCTHIO peajiM30BbIBATH 00pPa30BaTe/ibHble MPOrPaMMbl MO Y4YeOHBIM
npeMeTaM B COOTBETCTBHUU ¢ TPeOOBAHMSIMHU 00Pa30BaTeJbHBIX CTAHIAPTOB

1. OmpenenuTh Maccy BOJBI, B KOTOPOil HYXXHO pacTBOpuTh 44,8 11 XimopoBogoposaa (H. y.),
4TOOBI OJNYUUTh 14,6 %-HBIi pacTBOP CONSIHON KUCIOTHI.

2. Ompenenuth Maccy BOJIbI, B KOTOPOM MOXKHO pacTBOpUTh 161r rimayOepoBoit cosn
Na2S04 - 10 H20, yto651 nonyuuts 7,1 %-Hbli pacTBOp cyiab(aTa HATPUS.

3. Boruncnuth Bbixoa mutrpara ammoHusi ( NH4NO3) B % oT TeopeTHuecku BO3MOXKHOTO
ecnu npu nponyckanmu 85 r ammuaka ( NH3) B pactBop azorHoit kucnotel ( HNO3), Obin
nosrydeHo 380 T ymoOpeHusl.

4. Tlpu B3ammopeiicteun 10,8 T KaTbIIUHUPOBAHHOW COMABI C M30BITKOM COJISTHOW KHCIIOTHI
noJyumiu 2,24 i (npu H. y.) okcuaa yraepoaa ( IV). Beluucnure conepkanue npuMecu B COJIE.

5. Beruucnure o0beM (B JIMTpax) YIIEKUCIOrO rasa, MoixydeHHoro mnpu obxure 500 kr
U3BECTHSAKA, cojepkamero 92 % xapboHaTa KalbIus.

ITIK-2 cnoco0HOCTHI0 MCIO/Ib30BATH COBPEMEHHBbIE METOAbI U TeXHOJIOTHH 00yUYeHHs U
AUATHOCTUKH

1. OObscHUTb, IOYEMYy IpU IUIABJIECHUM COJIEH KPEMHUEBOM U YroJIbHOM KHUCIIOT,
KPEMHHUEBAs KUCIIOTA BHITECHSET YIOJbHYIO, a IIPHU IEHCTBUU pacTBOpa YrojJbHOW KUCIOTHI Ha COJIb
KPEMHHUEBOM YrojbHas KHCIOTa HE BBITECHSET KpeMHHeBou? I[lepeunciure KpuTepuu OLEHKU
BBITNIOJIHEHMSI IaHHOTO 3a/1aHusl.

2. Kak moiy4yuth CepoBOJOPOA, UMEs LIMHK, CEpy M CEpHYI KHUCIOTYy? YKaKkuTe IBa
BO3MOXKHBIX IIYTH €ro TMojiyueHusi (MpUBEAWTE YpaBHEHUs peakiui). JlocTHKeHHne Kakux
NPEIMETHBIX Pe3yJIbTaTOB AUArHOCTUPYETCS C IOMOIIBIO JAHHOTO 3aJJaHUs?

3. B pa3zbaBneHHy0 a30THYIO KHCJIOTY 100aBMJIM H30BITOK METaJlla PO30BOTO IBETA.

IIpu stom oOpaszoBasicsi rony0oi pacTBop M OecciiBeTHbld ra3 - okcua aszora(ll). IMomydeHHbIH
pacTBOp pa3/eaiii Ha JIBE YaCTH U K OJHOU U3 HUX J00aBUIIM pacTBOp KapOoHaTa Hatpus. [Ipu atom
BbINAJl 3€JIeHBI 0CaJI0K, KOTOPBIM OTGUIBTPOBAM U BHICYIIWIH. [Ipy nmpokalivBaHUM 3TOrO OcajKa
ObLI MOJY4YEeH MOPOIIOK YEPHOIOo I[BETa, BBIIACISINCH Mapbl BOJABl U €Ille OJHO razoo0pa3Hoe
BeriecTBo. Ko BTOpoi yactu romy0oro pactBopa A00aBUIM HEMHOTO pacTBopa moauaa kanud. [lpu
3TOM HaOJIOJali BBINAJACHHUE OCaJiKa, a PacTBOp OKpacuics B Oypblil nuser. Hamummure ypaBHEHUS
YeThIPEX OMUCAHHBIX peakiuii. [lepeuncnnre KpuTeprun OLIEHKH BBITTOJHEHUS JAHHOTO 3aJaHHsl.

4. ITouemy peakiusi kKapOoHaTa KaJbIUs C CEpHON KMCIOTONW HAuMHAETCs cHavaja OypHO, a
3areM npekpamaercs? IloueMy npu HarpeBaHMM CyXOro kapOoHaTa aMMOHMSI BELIECTBO HCYE3aeT
u3 npobupku? Ilpm wu3ydyeHMM Kakoil TeMbl IIKOJBHOTO Kypca MOXHO HCIOJIb30BaTh
MEPEYUCIICHHBIE BOIIPOCHI U 3a/1aHusl.

5. Ilouemy HEBO3MOXXHO MOJYYUTb W3 PacTBOpPOB KapOoHathl amtoMuHus, xpoma (III)
xene3a (III)? IlpuBectu peakuuu, KOTOpble MOATBEPKIAIOT HEBO3MOXKHOCTh OOpa30BaHUS B
pacTBOpax yKa3aHHBIX BbIle BellecTB. PazpaboTraiiTe KpuTepun OLlEeHHBaHUS JTaHHOTO 3aaHuUs.

Moayas 2: KoMiuiekcHbIe 3a1a4m

IIK-1 roroBHOCTHIO pean30BLIBATH 00pa3oBaTe/bHbIE NPOrPaMMBbI 10 Y4eOHBIM
npeaMeTaM B COOTBETCTBUHU € TPeOGOBaHNUAMH 00pa30BaTeIbHbIX CTAHAAPTOB

1. Ins cnuaeunoro mpousBojacTBa Tpedyercst Gpocdop. Crombko pacxomyercs docdopura,
conepxarero 60% tperuunoro (ocdara kanpuus, it nonyuerust 100t pocdopa, cuutas norepu
B NIPOMU3BOJICTBE PaBHBIMU 5%.

2. Ckonpko nuTpoB okcuma yriepoma ( IV), m3aMepeHHOro mpu H.y., BBIICTUTCS TIPH
B3aMMOJICCTBUH XJIOPOBOJOPOAHOM KUCIOTHI ¢ 30 T M3BeCTHsKA, coaepkamiero 5% mnpumeceit?

3. Ckoibpko KaycTH4eckor cojel, comepxkamier 90% NaOH, u mecka, cogepxariero 85%
S102, HeoOxoauMo IS 1oJTydeHus | TOHHBI CUJIMKaTa HaTpus?

4. Tlpu B3aumogericTBum 250 T TEXHUYECKOTO KapOuIa Kaabllvs C BOJOW BhIACIUIOCH 70 11
aleTHIIeHa, U3MEPEHHOTO Mpu H.y. OnpeaenuTs coaep:kaHue MpuMeceil B HICXOIHOM BEILIECTBE.

5. Kaxoit 06bem okcuma yriepoaa ( IV) mpu H.y. MOKHO MOJTYyYUTh NMPU B3aUMOCHCTBUN
20%-Horo pactBOpa COJIHOW KUCIOTHI oO0bemom 120 ma (p = 1,11 r/mi) m kapOoHaTa KajabIu
maccoi 30 r?
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IK-2 cnoco0HOCTHI0O MCNI0JIL30BATh COBPEMEHHbI€ METO/Abl M TEXHOJIOTUHN 00yUYeHUs U
AUATHOCTHKH

1. Kakue BemiecTBa 00pa3yroTcs NpH CIUIaBiIeHUU okcuaa kpemuus ( [V) ¢ kapOoHaTamu
mieJ0o4aMd M OCHOBHBIMM OKcujuamu? Hammcare ypaBHeHus peakuuii. Paspaboraiite kpurepun
OLICHUBAHHUs TAHHOI'O 3a/IaHMUSL.

2. KakoBo otTHomeHHe yriepoAa K Kuciotam? Hammcate ypaBHEHHE peakIUH
B3aMMOJEHCTBUS YISl ¢ KOHLEHTPUPOBAHHOM cepHOU KHCa0TOH. COCTaBUTh 3JIEKTPOHHO-MOHHYIO
CXEMY U paccTaBUTh K03 duuueHTsl. PazpaboTtaiiTe KpuTepuu OLIEHUBAHUS TaHHOTO 3aaHHUs.

3. CocraBpTe ypaBHEHHS pEaKUUH B3aMMOJCHCTBHS KOHIIEHTPUPOBAHHOW Tropsiuedl u
XOJIOJHOM CepHOW KHCIOThl ¢ LMHKOM. Kakume ra3ooOpasHble HPOAYKTHl 00pa3yloTcs B 3THX
ciy4dasx?

4. Ecnu BOJIOpPOJ COIEPXKHUT IMPUMECh CEPOBOJIOPOJA, TO KAKUM W3 IEPEUUCIICHHBIX
pacTBOPOB MOKHO BOCIIOJIb30BAThCS Il OCBOOOXKIEHHUS BOJOpPOJAA OT IPUMECEH: T'MAPOKCHU]
HATpUs; XJOPOBOJAOPOJA WM auerar cBuHUA? OTBET NOATBEPAMTHh YPABHEHUSAMH PEAKIIMM.
PazpaboraiiTe KpuTepuM OLIEHUBAHUS JTAHHOTO 3aaHNUS.

5. Hanmcarb ypaBHEHHUS! TEPMUUECKOTO Pa3I0KEHUSI HUTPATOB METAJIOB, PACTIONOKEHHBIX
IIpaBee MEAM B DJIEKTPOXUMHUYECKOM psy HANPsUKEHUN METalIoB. YKa3aTh TUIl OKHUCIUTEIBHO-
BOCCTAaHOBUTEIILHOW peakuuu. Pa3paboTaiite KpuTepun OLIEHUBAHUS JAHHOTO 3aIaHMSL.

8.4. Bonpochl NpOME:KYTOYHOI aTTecTaluu
Mareiii cemectp (3auer, IK-1, [1K-2)

1. Onumwure OCHOBHBIE XUMHYECKHE 3aKOHbI, JIeXKalllu€é B OCHOBE KOJIMYECTBEHHBIX
XUMHYECKHX PACUETOB.

2. Oxapaktepu3yiUTe CHUCTEMbI KJIaCCH(PHUKAIHMK KOJIMYECTBEHHBIX PACUYETHBIX 3a/1ad: IO
METOJIaM pELIeHMs], [10 IPEAMETHOMY IIPU3HAKY, [10 CTYIEHSAM O0yUEHUS.

3. IlepeuncnuTe BayKHEHIIINE BETMYMHBI U IEHCTBUS C HUMU TP XUMHUECKUX pacyeTax.

4. OnumuTe 3HaYeHUE KOJUYECTBEHHBIX PacyeToB Ui OOydeHHs yJaluxcs U CTYACHTOB
OCHOBaM XMMHH.

5. Packpoiite cyTb MOHATHH: MOJb, MOJSIpHas Macca, MOJSPHBIA 00bEM, MOCTOSHHAs
ABorazpo.

6. Omummre pacyeT MOJEKYISIpHOW Macchl ra3o00pa3HbIX BELIECTB MO IUIOTHOCTH H
OTHOCHUTEJIBHOM INIOTHOCTH Ta30B.

7. OnuumTe TEXHOJOTHIO pacyeTa, €ciii pearupyroliye BEeIecTBa JaHbl B SKBUBAJCHTHOM
OTHOILIECHHUH.

8. OnuumTe TEXHOJOTHIO pacueTa, €Clid pearupyrolie BellecTBa JaHbl B KOJIMYECTBE, HE
COOTBETCTBYIOILEM PKBUMOJISIPHBIM OTHOLLEHUSIM.

9. OnumuTe TEXHOJIOTHIO PacyeTa, €CII OJHO WM 00a U3 UCXOIHBIX BEIIECTB JIaHBI B BUJIC
pacTBOpa € OIPEIEIECHHON MaCCOBOU JTOJIEH.

10. OmummTe pacdeTsl Macchl (00beMa) MPOAYKTa MyTeM MHOTOCTAJUWHOTO IOTyYSHHS
IIPY U3BECTHOM JOJIM BBIXOJA MPOAYKTA HA OTAEIbHBIX CTAIUAX.

11. TlokaxuTe MaTEMaTHIECKYIO CBSI3b MAaCChl, MAaCCOBOM JTOJIM YUCTOTO BEIIECTBA U CMECH.

12. OxapakTepu3yiTe TMOHSTHS: pPACTBOpP, PACTBOPUTENb, PACTBOPEHHOE BEIIECTBO,
pacTBOPUMOCTD BELIECTB.

13. OnumuTe crocoObl BRIpaKEHHSI KOHIICHTPAIMK PAaCTBOPEHHOTO BEIIECTBA: MOJISIPHAS,
MOJISITIbHAS, MOJISIPHAsI KOHLIEHTPALUs DKBUBAJICHTA.

14. OnummTe cmocoOBI pacyeTa 3a/1ad Ha CMEITMBAHNUE UK Pa30aBiIeHUE PacCTBOPOB.

15. OxapakrepusyiiTe TMOHATHSA: 3JIEKTPOJHUT, HEIIEKTPOJIUT, CTENeHb U KOHCTaHTa
JTUCCOLIMAINY.

16. Omnummre OPUHIMIBI O0TOOpPa M COCTABICHHS 337134, HMMEIOUIMX MEXIIPEIMETHYIO
UH(OPMALIHIO.

17. Ilepeuucnure BUABI pACUYETHBIX M KAUECTBEHHBIX 3alady C MEXIPEAMETHBIM
coJiep>KaHuEM.
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18. Onmmmre 3aayn Ha paclo3HaBaHME BEIIECTB M MX COCTaBa HAa OCHOBE KaueCTBEHHBIX
pEaKIHii.

19. OnmmuTe pacueTsl HA HpUMEpPE BAXKHEHIIMX XUMHUYECKUX IPOU3BOJCTB: CEPHOW W
a30THOW KHUCJIOT, aMMHaKa, IPOU3BO/ICTBA METAJIJIOB.

20. OnmmmTe pemieHUe 3afad C PETHOHAIBHBIM MPOM3BOJICTBEHHBIM KOMIIOHEHTOM:
CHJIMKATHAsl MPOMBIIUIEHHOCTH PecryOnnku MopioBusi, MpOU3BOJICTBO CIIMPTA U caxapa.

21. OxapakTepu3yiTe OTAEIbHBIE BHJII KOMIUICKCHBIX 3a/1a4.

22. OnuimunTe KOMOMHUPOBAaHUE B OJTHOM OOpa3lie JIEMEHTOB KaUeCTBEHHBIX M PacUETHBIX
3aja4.

8.5. Meroauyeckue MaTepuaJibl, ONpeaessiloniie NMPoHeaypPbl OLEHMBAHUS 3HAHUM,
YMeHUil, HABBIKOB U (WJIH) ONBITA AeATEJILHOCTH, XapaKTEePU3YyIOIUX 3Tanbl GopMUPOBAHMS
KOMIIeTeHIH

[IpomexyTouHas aTTecTanus NPoBOJUTCS B popme 3aueTa.

3ayer Mo3BOJSET OLEHUTH C(POPMUPOBAHHOCTH KOMIETEHIUH, TEOPETUIECKYIO TIOATOTOBKY
CTYIEHTa, €ro CIOCOOHOCTh K TBOPYECKOMY MBIIUIEHUIO, TOTOBHOCTh K MPAKTHUECKOMN
JESTENIbHOCTH, MPHOOPETEHHBIE HABBIKM CAMOCTOSITENbHOM paboThl, yMEHHE CHHTE3UPOBATH
MOJIyYEHHbBIEC 3HAHUS U IPUMEHSAThH UX MPU PELICHUH MPAKTUYECKUX 3aa4.

[Ipu GamIbHO-PEUTHHTOBOM KOHTPOJIE 3HAHWK HTOTOBAs OIEHKA BBICTABISETCA C YYETOM
HaOpaHHOI CyMMBI OaJIJIOB.

CobecenoBanue (yCTHBIM OTBET) Ha 3a4eTe

Jis oneHKH C(HOPMHUPOBAHHOCTH KOMITETEHITMM IMOCPEACTBOM coOeceoBaHusl (YCTHOTO
OTBETA) CTYJIEHTY NPEABAPUTEIILHO MPEIaracTcsi MepeYeHb BOIPOCOB WM KOMIUICKCHBIX 3aJlaHHI,
NPE/IOIArallliX YMEHHE OPHEHTHPOBAThCA B MpolieMe, 3HAHHE TEOPETHYECKOro MaTepuala,
YMEHUS TIPUMEHSITD €r0 B MPAKTHUECKOW POPECCUOHATBHOMN IEATEIILHOCTH, BJIaJICHUE HABBIKAMU U
MpUEMaMHU BHITIOTHEHUS MPAKTUYECKUX 3a/I1aHUH.

[Ipu onieHKe AOCTUKEHUN CTYI€HTOB HE0OOX0IMMO OOpaniath 0co00€ BHUMaHUE Ha!

— YCBOGHHE NMPOTPAMMHOTO MaTepraa;

— YMEHHE U3J1araTh MpOrpaMMHBIA MaTepHall HAYYHBIM SI3BIKOM;

— YMEHHE CBSI3bIBATH TEOPUIO C MPAKTHUKOMN;

— YMEHHE OTBEYaTh Ha BUJJOU3MEHEHHOE 3a/1aHUE;

— BJI/ICHUE HAaBbIKAMM [TOMCKA, CUCTEMAaTU3allui HEOOXOIUMBIX HCTOYHHUKOB JINTEPATYpPbI
10 U3yyaeMoH npooieme;

— YMeHHEe 00OCHOBBIBATh MPUHSTHIE PELICHHUS;

— BJIaJICHUE HaBBIKAMU U TIPHUEMAaMU BBITIOJTHEHHS MPAKTUYECKUX 3a/IaHUMH;

— YMEHHE NOJKPETJIATh OTBET MILTFOCTPATUBHBIM MaTEPHATIOM.

TecTnl

[Ipu onpeneneHuu ypoBHS JOCTHXKEHHUM CTYAEHTOB C IOMOIIBIO TECTOBOTO KOHTPOJIA
Heo0X0uMO 00pamaTe 0co00e BHUMaHue Ha Cleayloliee:

— OIICHUBAETCS TTOJTHOCTHIO TIPABWIIBHBIA OTBET;

— TIpemojaBaTelieM JIOJDKHA OBITh  OMpeneiieHa MaKCHMaslbHas OIeHKa 3a  TecT,
BKJTFOYAIOIITUH OMPEeIeTICHHOE KOJINYECTBO BOIPOCOB;

— MpernoiaBaTeaeM MOXKET ObITh OMpe/iesieHa MaKCUMallbHasl OLIEHKa 3a OJINH BOIPOC TECTA;
— M0 BOMpOCaM, MPeAyCMaTPUBAIONIUM MHOXKECTBEHHBIM BBIOOD MPaBUIBHBIX OTBETOB,
OILIEHKA OIPENEIAETCA NCXOIs U3 MAKCUMAJIBHOW OIIEHKH 3a OJJUH BOIIPOC TECTA.

[TuceMeHHast KOHTpPOJIbHAS padoTa

Bunel KOHTpOJBHBIX paboOT: ayauTOpHBIE, JOMAIIHHME, TEKYyIIUue, 3K3aMEHAI[MOHHBIE,
NUChbMEHHBIE, rpaduueckue, NpakTUYecKue, (ppoHTaIbHbIe, HHAWBUIYadbHbIe. CHUCTEMa 3aJaHuM
MUCHhMEHHBIX KOHTPOJBHBIX pa0dOT JOKHA:

— BBISBJIATH 3HAHUSA CTYJEHTOB I10 OINpeIeICHHON AUCIUITINHE (pa3Aeny TUCIUILINHEI);
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— BBIABIATH IIOHUMAaHHWE CYHIHOCTM M3y4aeMbIX @PEIMETOB M  SBJIEHUH, HX
3aKOHOMEPHOCTEH;

—BBIABJIATH YMCHUC CaAMOCTOATCIILHO 1CJIaTh BLIBOJABI U 06061LI€HI/I$I;

—TBOPYCCKHU UCIIOJIb30BaTh 3HAHUSA U HABBIKU.

TpeboBaHMsl K KOHTPOJbHOW pPabOTE IO TEMAaTUYECKOMY COIEPXKAHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxoke KOHTpOJIbHBIE PA0OTHI MOT'YT BKIIIOYATh IIEpEUYEHb MPAKTUUYECKUX 3aJaHHUM.

KontexkcTtHas yueOHas 3ajada, npoOjeMHas CUTyalus, CUTyallUOHHas 3a/ada, KelcoBoe
3aganue Ilpu onpeneneHun ypoBHS JOCTHIKEHHM CTYyJEHTOB IIpU pEIIEHUM Y4eOHbIX
NPaKTUYECKHX 3a/1a4 He00X0AuMO oOpamarh 0co60e BHUMaHUE Ha CIEAYIOIIee:

— CIIOCOOHOCTh OIpPENENATh U NPUHUMATh LEIM y4yeOHOM 3ajaud, CaMOCTOSATENIBHO U
TBOPYECKHU IUIAHUPOBATH €€ PELICHUE KaK B TUIIMYHOM, TaK U B HECTAHJAPTHOM CUTYallMH;

— CUCTEeMAaTU3UPOBaHHbIE, [NTyOOKHE U NOJIHBIE 3HAHUS 110 BCEM pa3zeiiaM IpOorpaMMbl;

— TOYHOE HCII0JIb30BAHNE HAYYHON TEPMHMHOJIOTUH, CTHINCTUYECKH I'PAMOTHOE, JIOTHYECKH
IIPABWJIBHOE U3JI0KEHHE OTBETA HA BOIPOCHI U 3a/1aHNUS;

— BIAJCHUE UHCTPYMEHTapueM Y4eOHOH AMCUUIUIMHBI, yMeHHe ero 3(QeKkTuBHO
UCIOJIb30BaTh B IOCTAHOBKE U PELICHUU Y4eOHBIX 3a/]1a4;

— I'PaMOTHO€ HMCIIOJIb30BaHUE OCHOBHOM U JIOIIOJIHUTEIBHOM JIUTEPATYPHI;

— YMEHHE HCIIOJIb30BaTh COBPEMEHHbIE HH(OPMALMOHHBIE TEXHOJOTHUH JJIS PELICHUS
yueOHBIX 3aja4, UCI0Ib30BaTh HAYUYHbIE TOCTHKEHUS APYTUX TUCLUUIUINH;

— TBOpYECKas CaMOCTOSITeNbHAs paboTa Ha MNPAKTUYECKUX, JIAOOPATOPHBIX 3aHSTHUSIX,
aKTUBHOE YyYacTHE€ B TIPYNIOBBIX OOCYXJEHUSAX, BBICOKUNH YpPOBEHb KYJIbTYpPhl HCIIOJHEHUS
3aJlaHNi.

9. IlepeyeHb OCHOBHOI M JONOJHUTEIbLHOI yueOHOI
aureparypsl OcHOBHas JiMTEpaTypa

1, Yukun, E.B. Xumus : yueOHoe mnocobme / E.B. Uuxun. — Tomck : Tomckuit
rOCylapCTBEHHBI YHMBEPCUTET CHUCTEM YIPABIEHUS M paauodekTpoHuku, 2012. — 170 c. —
Pexxum noctyna: mo noanucke — URL: http://biblioclub.ru/index.php?page=book&id=208956

2. Moxos, A.1. JTabopaTopHBblif PAKTUKYM 110 HEOPraHUYECKONW XMMUU : ydeOHoe ocoOue
/ A.W. Moxos, JL.U. Ulypeiruna. — KemepoBo : KemepoBckuii rocyaapcTBEHHBIM YHUBEPCUTET,
2011. - Y. 1. - 127 ¢ — Pexum gocryma: mo mnoxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232376

3. CanpHukoBa, E.B. KonnuectBenHusiil ananu3 : yaeonoe nocodue / E.B. CanpaukoBa, E.A.
OcumnoBa ; MunucrepctBo oOpa3oBanusi W Hayku Poccuiickoit ®enepanuu, dDenepanbHoe
rocyJapCcTBEHHOE OFO/DKETHOE 00pa30oBaTeIbHOE YUPEKICHUE BBICIIETO MPOhecCHOHATBLHOTO
obpazoBanus «OpeHOyprckuil rocyjapcTBeHHbIN yHuBepeuTeT». — OpenOypr : OI'Y, 2015. — 160
c : TalmI., WJL. - Pexum JIOCTyTa: no MOJIITHUCKE. - URL:

http://biblioclub.ru/index.php?page=book&id=439068
JlonotHUTeILHAS JTUTEPaTypa
1. 3amaum u ynpaxxaeHus o obmeit xumuu: yuaed. mocodue / mox pea. H.B. Koposuna.—M.:

Bricm. mik., 2004.-255 c.

2. 3yooBuy, E. H. Xumus. Pemenue 3anau nossimenHoi crnoxxknoctu/ E.H. 3y6osuy, B.H.
Acanuuk. — M.: Kamwxkasiid oM, 2004.-224 c.

3. 2500 3amau mo XMMHUU ¢ pereHusMu s noctynaromux B By3sl / H. E. Ky3pmenko, B. B.
Epemun. — M. : OHUKC 21 Bex; Mup u obpazoBanue, 2003. — 639c.

10. IepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOMH ceTu « UHTEpHET

1. http://biblioclub.ru/index.php?page=book&id=228946 - Awnanutudeckas XuUMHS
yuebHoe mocobue / A.M. Amnapues, I'.K. Jlymenko, T.I. AnekcannmpoBa, A.A. KazakoBa. -
Hosocubupck : HI'TY, 2011. - 104 c. [DneKTpoHHBI# pecypc].

2. https://biblioclub.ru/index.php?page=book_view_red&book_id=214531 - JlabopaTopHbiii
MPaKTUKYM IO OOIIeH XMMHUYECKON TexHoioruu : yueb. mocodoue. — M. : BUHOM. Jlabopatopus
3HaHwmit, 2013. — 280 c.
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http://biblioclub.ru/index.php?page=book&id=208956
http://biblioclub.ru/index.php?page=book&id=232376
http://biblioclub.ru/index.php?page=book&id=439068

3. http://www.chemistry.ru - Xumust: OTKPBITBIN KOJUTEIK

11. MeToauueckue yKa3aHus 00y4arOIIMMCS 10 0CBOECHUIO TUCIUTLIMHBI (MOTYJIs)

YcnemHoe OCBOGHME MaTepuaja Kypca IpearnonaraeT akTUBHOE, TBOPUYE-CKOE y4yacTue
CTYyJEHTa IyTEM IUIaHOMEPHOI1, MOBceAHEBHOU paboThl. M3yueHre JUCIUILIMHBI ClIeAyeT HAaUnHATh
¢ mpopaboTku padoueil mporpaMMmbl, 0co00€ BHUMaHHUE, yIeiss LENIsIM M 3aJadaMm, CTPYKType U
COJZIEpXKAHUIO Kypca.

YMenue peiiaTh paCyYCTHLIC 3aJa4u ABJIACTCA OJHUM K3 OCHOBHBIX MoKa-3areseit YPOBHA
pa3BUTHA, I‘JIyGI/IHBI U TIOJHOTBI YCBOCHUSA CTYACHTOM TCOPCTHU-YCCKOI'0 MaTcpuajid, HaJIUYUA
HaBBIKOB NPUMEHEHUS! MPHOOPETEHHBIX 3HAHUN C JOCTaTOYHOW CaMOCTOSITEIHHOCTHIO. VIMEHHO
MO3TOMY JIF000H 9K3aMEH MO XMMUH, JI00ast MPOBEpKa 3HAHUI COAEPKUT B Ka4eCTBE OCHOBHOW U
HauOoJsee TPYJHON YacTH pellIeHue 3a1au.

JIns 3aKkperuieHsl yMEHUN M HaBBIKOB MaTepHalla Mo JISKUMOHHOMY KypCy CTYACHT JOJIKEH
pemuTh 0Kosio 15 3amau kaxaoro tuna. Heo6XxoauMo HaydyuThCs TaKOMY HOJXOAY K 3aj1ade, Ipu
KOTOPOM OHA BBICTYHNAeT Kak OOBEKT TIIATEIBHOIO H3YYEHHUS, a €€ peleHHe — OOBEKT
KOHCTPYUPOBAHHUA U 1/1306pe-TeH1/151. Tonbko TOrJa JIOTMYCCKHU pPasMbIIIAgA, MOKHO TBOPUYCCKHU
MNPUMCHATL TCOPCTUUYCCKHUEC 3HAHUA HW HC TCPATHCA B HCOXUAAHHBIX CUTYyAlUAX. yHOpHOfI
CaMOCTOSITENIbHOM pabOTOW MOYXHO JOCTHYb YMEHHS pEellaTh pacueTHble 3aJauyd 10 XHUMHUU
OonpmMHCTBA THUMOB. PacueTHple 3amaun OBIBAIOT CTAaHAAPTHBIE M HECTaHIApTHBIE. YTOOBI
CHPaBUTHCS CO CTAHJIAPTHOMW 3aaueii, He0OX0AUMO:

YMeTh pa3BepThIBaTh 0000IIEHHBIE TpaBuiIa, (GOPMYIIBI B IPOTPaMMBbl, ONIPEAEISIONINE
MOCJIEIOBATEIBbHOCTh 3TANOB PELIEHUs COOTBETCTBYIOLIETO TUIIA 33]1a4.

[ToMHHUTH U3y4YEeHHBIE B Kypce XUMUU OOILIHe MpaBuiia, MOI0KeHUs, GOPMYIIbI, TaK Kak 0e3 3TOoro
HEBO3MO’KHO PACIIO3HATh TUII 33J]a4H, U, CII€OBATEIBHO COCTABUTH IUIAH €€ PEIICHMUS.

[Ipu pemennn HeCTaHAAPTHBIX 33124 HEOOXOMMO:

[TyTem mpeoOpa3zoBaHuii CBECTU HECTAHIAPTHYIO 3a]1a4y K SKBUBAJICHTHOW € CTaHAapTHOM.

Pa30uth HecTaHAAPTHYIO 337a9y HA HECKOJIBKO CTAHIAPTHBIX. J[JIs CIIOKHBIX 33a7a9 IaHHBIC

ornecpanru MMpoBOAATCA MHOTOKPATHO.

TouHas 3anuCh JaHHBIX 33/1a4¥ OYEHb BAJKHA, TAK KAaK OHA SIBJIAETCS CTY-IIEHBIO IIpoLEecca
pemenust. [Ipu opopMieHnn ycioBus cleayeT MOMHUTh O €IUHUIIAX U3MEPEHUS U HEOOXOIUMOCTH
IIPUBEIEHUS UX B COOTBETCTBHE APYT C APYIOM.

ITouck cnocoba perieHus: — LEHTpalbHAs 4acTh Bcero mporecca. /s 31o-ro Heo6xo1umo
COCTaBUTH IUIaH JACWCTBUI U omepanuid, KOTOpble Ha/l0 BBIIOIHUTH, YTOOBI JOOUTHCS pe3yNbTaTa.
[Tnan Gonblieil yacThiO SIBIISETCS JIMIIb WUJEEH PELICHMs, €ro 3aMbICIIOM, a TOYHBIA W MOJHBIN
[IEPEUYEHb IEUCTBUH MOSBIISETCS IIOCTEIIEHHO, B IIPOLIECCE OCYILLECTBICHHUS HAICHHON UJIEH.

Kak uckats mian pemienusi? OJTHO3HAYHO OTBETUTH Ha 3TOT BOIIPOC HeNb-35. OqHaKo,
HECOMHEHHO, YTO BHaYaJle ONPEAEIAETCS THII 3a1a4y. DTO MEPBBIH 1IAr B IOMCKE IUIaHA PELIEHUS.

3Has THI 3aJa4yu, B OOJIBIINHCTBE CJIY4acB MOYXHO MMOJTYYUTDH crocob0 ee pelICHM, TaK KaK B
Kypce XUMUH JUIsI MHOTHX THIIOB 33124 UMEeTCsl 00IIHe MpaBuiia U METO/IbI, T.€. TOTOBBIN aJrOpUTM
peuiCHus. Ecan e OIWH W3 TUIIOB HEC NOJAXOAUT, 3HAYUT 3ajJiada pCIacTCsa HECTAaHAApPTHO.

AHanu3 perieHus npeanoaraeT BeISICHEHHE BOPOCa O TOM, HET JIM 0oJiee palioHaIbHOTO
crioco0a pelieHus,, Helb3sl JU 3aJady OoO0OOLIUTh, Kakue BBIBOABI MOXKHO CcJeNnaThb W3 3TOTrO
pelleHus, BCE JIU JAHHBIE 33Ja4l HYXKHO HCII0JIb30BATh U T.JI.

Jlnst momtHOTO TIOHWMAaHUs MaTepuayia (akyabTaTHBa, CTYAEHTY HEOOXO-TUMO PETYISIPHO
OTBOJUTH BpEMs JUIsl NOBTOPEHMs MPONAECHHOIO MaTepuasa, IpOBEpsisl CBOM 3HAHUSA, YMEHHUS U
HAaBBIKU 10 KOHTPOJIBHBIM BOIIPOCAM.

12. Mepeyens UHGOPMAIMOHHBIX TEXHOJIOTHIA

Peanuzanuss y4eOHOM mporpamMmsl oOecreyrBaeTcs JOCTYIIOM KaXJOro CTyAEeHTa K
MH(OPMALIMOHHBIM pecypcaM — JJIEKTPOHHOW OuOnHOTEeKke U ceTeBbIM pecypcam Murepner. s
ucnonb3oBanus KT B yueOHOM mpoliecce UCTONB3yeTCsl MPOrpaMMHOE oOecrieueHre, 03BOJISIOIee
OCYILECTBIIATh MOUCK, XpaHEHHUE, CUCTEMAaTU3allMI0, aHAJIN3 M MPE3EeHTALUI0 HH(POPMALUU, YKCIOPT
uHpOpMaLUU Ha IU(POBBIE HOCUTEIH, OPraHU3alMI0 B3aUMOACHUCTBUS B PEaTbHON M BUPTYaIbHOM
00pa3oBaTenbHOU cpejie.

WupuBuayanbHble pe3ynbTaTbl OCBOCHUS JUCHMIUIMHBI CTYyJAEHTaMH (UKCHUPYIOTCS B

SJIeKTpOHHOP'I I/IH(l)OpMaLII/IOHHO-06paSOBaTeJ'IBHOI71 Cpeac YHUBCPCUTCTA.
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12.1 [lepeyeHb NPOrpaMMHOI0 odecredeHnst
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuugepcurer [TPOD

12.2 IlepeyeHb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

(oOHOBJIEHHE BBHINOJHAETCS e:KeHe/leIbHO)

1. Undopmarmonno-mpaBosas cuctema «I'’APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cucrema «KoncynprantlLimocy ( http://www.consultant.ru)

12.3 TlepevyeHb cOBpeMeHHBIX MPO(eccHOHATBHBIX 023 JaHHBIX

1. [Ipodeccuonanpras 6a3a maHHbIX «OTKpBITBIE AaHHBIE MUHUCTEpPCTBA 0Opa3oBaHHS W
Hayku P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. TlpodeccuonansHas 6a3a maHHbIX «[lopTan OTKPHITHIX AaHHBIX MHHHCTEPCTBA KyJIbTYpPb
Poccuiickoit ®enepanun» (http://opendata.mkrf.ru/)

3. DnekTponHas 6ubauoreunas cucrema Znanium.com( http://znanium.com/)
4. Hayunas snextponnas 6u6nuoteka e-library( http://www.e-library.ru/)

13. MaTepuaibHO-TEXHUYECKOE o0ecnieyeHHe JUCHUILTUHBI (MOYJIs1)

Jis  mpoBeleHHs — ayIUTOPHBIX  3aHATUH  HEoOXOAMM  CTaHAApTHBIA  Habop
CTHEeIUATM3UPOBAHHON Yy4eOHOH MeOenu MW y4eOHOro oO0OpyIOBaHMSA, a TaKXKe MYJIbTHMEIUITHOE
o0opyJOBaHUE JJs1 JIEMOHCTPALlMM Mpe3eHTauuil Ha Jekuusx. s nmpoBedeHHs NPAaKTUYECKUX
3aHATHUH, a TAaK)KE OPraHM3aALUU CaMOCTOATEIBHON PabOTHl CTYACHTOB HEOOXOAWM KOMITBIOTEPHBIN
KJ1acc ¢ pabounMu MecTaMH, 00eCcIIeYyMBarOIMMU BbIX0 B VIHTEepHeT.

[Ipy w3yyeHMH JAUCHUIUIMHBI HCIIONB3YETCS HMHTEPAaKTUBHBIM Komiuiekc Flipbox mms
IPOBE/ICHUS MPE3eHTAlM U BUICOKOH(epeHIni, cucTeMa 1Spring B Ipolecce MPOBEPKH 3HAHUM 10
AJIEKTPOHHBIM TECT-TPEHAKEPAM.

WuauBuayanbHble pe3ylabTaThl OCBOCHUS JUCHUIUIMHBI CTYJAEHTaMH (UKCHUPYIOTCS B
9JIEKTPOHHON MH(YOPMALMOHHO-00pa30BaTEILHON CPEie YHUBEPCUTETA.

Peanuzanuss y4eOHOM mporpammsl oOecleyuBaeTcss JOCTYHNOM KaXAOro CTyJeHTa K
MH(OPMALlMOHHBIM pecypcaM — JJIEKTPOHHOW OubnnoTeke U cereBbIM pecypcam Murepner. s
ucnonb3oBanuss KT B ydyeOHOM mporecce HEOOXOAMMO HalIM4yHe MPOrpaMMHOI0 OOecledeHus,
MIO3BOJISFOIIETO OCYIIECTBIISTh MOUCK MH(pOpMau B ceTd VHTepHET, CHCTeMaTH3aluio, aHaln3 U
NpEe3eHTAIMI0 HH(POPMAIUHU, SKCTIOPT MH(POpMaIUK Ha IIU(PPOBBIE HOCUTEIH.

1. Y4yeOnass ayauropusi AJsi NPOBeJeHUS] 3AHATHI JIEKUIMOHHOIO THIA, 3aHATHIM
CEMHMHAPCKOr0 THIIA, TPYNNOBbIX H MHAWBHAYAJIBHBIX KOHCYJIbTAUMH, TEKYIIEr0 KOHTPOJISA U
NPOMEKYTOYHOH aTTeCTALHM.

JlaGopaTopus o0ieil 1 HeOPraHu4ecKko XumMmnu, Ne9.

[TomemieHne  yKOMIUIEKTOBAHO — CIIELMAIM3UPOBAHHOM  MeOelbl0 U TEeXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

OcHoBHOE 000py/IOBaHUE:

HaGopbl 1eMOHCTpallMOHHOTO O0OpYIOBaHMSA: ABTOMAaTH3UPOBaHHOE paboyee MeCTO B
cocTaBe (CUCTEMHBIH 070K, MOHUTOP, KJIaBUaTypa, MbIIIb);

JIaGoparopHoe oOopyaoBaHue: MPUOOP (CKOPOCTh XUMHMUYECKOW peakiuu); Mmpudop s
OTIBITOB 110 XUMHUU; TPUOOP IJIs ANEKTPOIIN3A.

Y4eOHO-HAMISHBIE TTOCOOUS:

[IpesenTanuu, Habop Tabaun no xumuu (Ilepuoguueckast cucteMa XUMUYECKUX 3JIEMEHTOB
1. U. Menneneea, Tabnuia pacTBOPUMOCTH, DIEKTPOXUMUUECKUN psAJT HAPSHKECHUS METAJUIOB).

JIMIIeH3MOHHOE MPOorpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuusepcurer [IPOD

2. IlomeweHue AJ151 caMOCTOSITeJIbHON padoThl, Nell.
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http://www.garant.ru/
http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
http://opendata.mkrf.ru/
http://znanium.com/
http://www.e-library.ru/

[TomerneHne YKOMIUIEKTOBAHO CIIEIIUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMH CPEJICTBAMHU
oOydeHus

OcHOBHOE 000pYIOBaHUE:

ABTOMAaTH3UPOBaHHOE paboyee MECTO B COCTaBe (B COCTaBE: MEPCOHABHBI KOMIIBIOTEP) C
BO3MOKHOCTBIO TOJKIIOUeHusT K ceTu "MHTepuer" u oOecrieueHueM JA0cCTyna B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaTEIBLHYIO CPENY YHUBEPCUTETA.

YueOHOo-HarIIHbIE TOCOOHS:

Meroanueckue pexkoMeHianuu — «MeTonuueckue  peKOMEHAAIMU 10  OpraHU3alHU
ayJUTOPHOU U BHEAYTUTOPHOU pabOTHI CTYJIEHTOB €CTECTBEHHO-TEXHOJIOTUIECKOTO (haKyIbTeTa»

JIMIIeH3MOHHOE IIPOrpaMMHOE 00EeCIIEYEHNE:

— Microsoft Windows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuusepcurer [IPOD
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