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1. IEJIM OCBOEHMS JUCIMTIIIMHEBI (MOJTYJIST)

IlenssMu OCBOCHMS TUCIMILIMHBI (MOIYJIST) «XUMHUS» SBJISIOTCS: OO0OOIICHHE 3HAHWM Pa3TUIHBIX
pas3/iesoB XMMUH M BBISIBICHHE OOIINX 3aKOHOMEPHOCTEH XUMHYECKHX PEaKIMid U COMYTCTBYIOIIUX UM
(U3MYECKUX TIPOIIECCOB; TMOJNYYCHUE CTYACHTAMH TJIYOOKMX 3HAHWH [0 XUMHHM KaK OJHOH W3
(yHIaMEHTAIBHBIX 0011e00pa30BaTEeIbHBIX JTUCIUILINH; PAa3BUTHE XUMHUYECKOTO M JKOJIOTHYECKOTO
MBINUICHHE Y BBITYCKHUKOB WHXKEHEPHBIX (haKyJIbTETOB CEINbCKOXO3SHCTBEHHBIX BY30B; (hOpMHpOBaHUE
€CTECTBCHHOHAYYHBIX MTPECTABICHUHN O BEIIECTBAX U XUMUYECKHUX MPOIIECCax B MPUPOJIE.

2. MECTO JUCIUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

B cooTtBeTcTBHY C

y4e0HBIM TUTAHOM

JUACIUATUIMHA OTHOCUTCS

K 00s13aTeNBHON YacTH

Craryc AUCIUTUTMHBI Oa3oBas

ObecneunBaronme HIkonbHBINH Kypc (PU3UKH, XUMUU, MATEMATUKH.
(mpeniiecTByIONINE)

JTVCUUTUTAHBL, TIPAKTUKA

O0ecrnieunBaeMbIe CenbCKOX03HUCTBEHHAs 3KOJIOTHS, TOIUIMBO M CMa304YHbIC
(mocnemyromniue) MaTepHalbl, MATEPHAJIOBEICHUE M TEXHOJIOTUSI KOHCTPYKIIMOHHBIX

JAUCHUILIMHBI, IIPAKTUKU MAaTCPHAJIOB

3. PE3YJIBTATHI OBYYEHHS 1O JUCLUILTHHE (MOY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHWS KOMIETEHIININ)

Howmep(a)
paznena(oB)
JUCIIUTUTAHBI
(Momyst),
OTBEYaOLIEero(nux
HIudp n HanMeHOBaHUE Wunnkatop(bl) TOCTHXEHUSI KOMIIETEHIINH / ) ;: (
KOMITETCHLIUU IUTaHUPYEMBIE PE3yJIbTaThl 00yUeHHUS
(dhopmupoBanue
JTAHHOTO(BIX)
WHAUKATOPa(OB)
JOCTYDKEHHUS
KOMIIETCHIUU
N -1omnk-1. JeMoHCTpUpYET 3HAHUE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX €CTECTBCHOHAYYHBIX u
OIIK-1: Cnocoben pemarb ’ Y
o0mienpodecCuOHaATbHBIX  JUCIUIUINH, HEOOXOIUMBIX
TUIIOBBIC 3a7aun
. JUIsl pELICHNs TUIIOBBIX 3a/1a4 B 00J1aCTH arpOMHKEHEPHH
npodeccuoHaIbHON
U-20mk.1. Wcnonb3yeT 3HaHMS OCHOBHBIX 3aKOHOB
NESITEIbHOCTH  Ha  OCHOBE
. MaTeMaTHYECKIX U €CTECTBEHHBIX HAYK JUIS PEIeHUs
3HAaHUH OCHOBHBIX 3aKOHOB
CTaHIAPTHBIX 33/1a4 B arpOMHKEHEPHU BCE
MaTeMaTHYECKUX
WJ1-3omk-1. [Tpumensier
€CTeCTBEHHBIX ~ HAyK  C
WHPOPMAIMOHHOKOMMYHHKAIIMOHHBIE TEXHOJIOTUU B
MPUMEHEHUEM
pEIIeHUH THITOBBIX 33/1a4 B O0JIACTH arpOUHKEHEPUH
WHPOPMAITUOHHOKOMMYHHK
o U-4ormk-1. [lonp3yercs cnequaibHBIME IPOTpaMMaMu U
AIIMOHHBIX TEXHOJIOTHIA o
0a3aMu JaHHBIX MIPH Pa3pabOTKe TEXHOJOTHIA U CPEICTB
MeXaHHU3aIHU B CEIbCKOM XO35HCTBE




4. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLYJIS)

4.1.

Conep:xanue TMCUMILUIUHBI (MO1YJIs1)

4.1.1. Ounasn ghopma:

Buner yaeOHbIX 3aHATHI
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1. |OcHOBHBIC 3aKOHBI XUMHHU.
1.1.|Ctpoenue aToma. Crtpoenue saapa. 1 1 4 | VO, |Cemunap
IPanroakTHBHOCTh. PeakImmoHHass CIOCOOHOCTH 3a
BEIICCTB.
1.2.[Xumus ¥ mepuogudecKas cUcTeMa 3JIEMEHTOB. 1 2 | YO, cemuHap, IHUCKyCCHA,
[CXD. 3a [caMocTOsITeNbHAS
[paboTa ¢ IuTepaTypoi
1.3 [Kuc10THO-OCHOBHBIE CBOMCTBA BEIIICCTB. 1 2 | YO, [cemunap, Jauckyccus,
KP, (camocrosTenbHast
3a |pabora c nuTepaTypoi
1.4 Xumuueckas CBsI3b, KOMILIMMEHTAPHOCTb. 2 | YO, [cemunap, Juckyccus,
3a [caMocTOsITeNbHAS
aboTa c IuTepaTypoi
1.5 KommiekcHble COEIMHEHUS. JonopHo- 1 1 4 YO, [Cemunap
AKIEOTOPHAs CBA3b KP,
3a
2. Xumuueckasi TEpMOJAMHAMHUKA U KHHETHKA.
2.1.|Cxopoctb peakuuu u METObI ee 1 1 2 | YO, cemuHap, JOHUCKyccus,
[PETYIUPOBaHUSI. KP, |camocTosTenbHas
3a |pabota c ntuTEpaTypoit
2.2. [Xumuueckoe U (pa3oBoe paBHOBECHE. 1 2 | YO, cemunap, JIHUCKyCCHA,
KP, [camocrostensHas
3a |pabora c tuTEpaTYpOii
3. [ XuMHYECKHE CHCTEMBI
3.1 [PacTBOpPHI, AUCTIEPCHEBIE CHICTEMBI 1 1 4 | YO, cemunap, IHUCKYyCCHA,
3a [caMocTosITeIbHAS
aboTa c IuTeparypoi
3.2 |[Crioco0bl BbIpaKeHUs] KOHIICHTPAIHH. 1 1 2 4 | KP, cemunap, JUCKyccHS,
3a [caMocTosITeIbHAS
aboTa ¢ JuTeparypoi
3.3 [HeaneKTpoauThl. DIIEKTPOIATHI 1 1 4 | YO, cemunap, IHUCKYCCHA,
3a [caMocTOsITeNTbHAS
aboTa ¢ JuTeparypoi
3.4 [unponus conei. 4 | VO, cemuHap, JOUCKyCCHA,
KP, |camocrositensHas
3a |pabora c nuTEpaTypOii
4. [DAEKTPOXUMHUYECKUE CUCTEMBL.




4.1

OKHCIUTEIbHO-BOCCTAHOBUTEIIFHEIE CBOMCTBA

1 2 4 | VO, cemuHap, JOUCKyCCHA,
BEIIIECTB. 3a |camocToATENbHAS
aboTa ¢ JUuTeparypou
4.2 (OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEaKIUH. 1 1 2 4 | KP, cemunap, JHUCKycCHS,
3a |camocToATENbHAS
aboTa ¢ IuTepaTypoi
4.3 [DnexTponu3 pacTBOpOB u pacmaBoB| 1 1 2 4 | VO, cemuHap, JIHUCKyCCHA,
BIEKTPOJIUTOB. KP, [camocrosrenbHas
3a |pabora c nuTepaTypoi
4.4 ["anmpBaHUYECKHE DIIEMEHTHI. AKKYMYJISTOPEIL. 1 1 4 |KP,K,cemunap, muckyccwus,
3a |camocTOATENbHAL
aboTa c IuTepaTypoi
4.5 [Koppo3usi MeTaIoB, CIOCOOBI 3amuTBI 01 1 1 4 |KILK,cemunap, mucKyccwus,
KOPPO3UH. 3a |camocToATENbHAS
aboTa c IuTepaTypoi
4.1.2. 3aounan popma:
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1. |OcHOBHBIE 3aKOHBI XHUMHH.
1.1.|CtpoeHnue aToma. Crpoenue snpa. 6 | KP, |cemunap, auckyccus,
PagnoaktuBHOCTh. PeakiimoHHas cnocoOHOCTD 3a [camocTOATENbHAL
BEIICCTB. aboTa c IuTepaTypoi
1.2.[Xumust 1 neprUOgUYECKas CUCTEMA 3JIEMEHTOB. 6 | KP, |camocrosiTenbHas
[1CXD. 3a |pabora c nuTepaTypoi
1.3 [KrucmoTHO-OCHOBHBIE CBOMCTBA BEIIIECTB. 6 | KP, |camocTosTenpHas
3a |pabota c ntuTEpaTypoit
1.4 [Xumuueckas CBsI3b, KOMILIAUMEHTAPHOCTb. 4 | KP, [camocTosiTensHas
3a |pabota c tuTepaTypoil
1.5 [KomriekcHbIe COCIUHEHHS. JonopHo- 4 |KP, [caMocTosTeIbHas
AKIIETITOPHAs CBSI3b 3a aboTa c IuTepatypoi
2. Xumudeckasi TepMOAMHAMHUKA U KHHETHKA.
2.1.|Cxopoctb peakuuu u METObI ee 6 | KP, |cemunap, nauckyccus,
[pETYINPOBaHUSI. 3a [camocTOATENbHAS
aboTa c IuTepaTypoi
2.2. [Xumudeckoe 1 (pa3oBoe paBHOBECHE. 4 | KP, (camocrosaTenbHas
3a |pabota c tuTepaTypoil
3. [Xummuueckue CUCTEMBbI CaMOCTOSITeTTbHAs
aboTa c IuTepatypoi
3.1 [PacTBOpBL, AUCHEPCHBIE CUCTEMBI 1 6 | YO, cemunap, Jauckyccus,
KP, |camocrosTenbHas
3a |pabora c nuTEpaTypoii
3.2 |[Cioco0OBI BEIpaKeHUS KOHIICHTPAITHH. 1 2 6 | KP, |cemunap, muckyccus,
3a [camOCTOATENbHAS
aboTa c uTeparypoi
3.3 [HesneKTpoauThl. DIIEKTPOIATHI 6 | YO, [camocTosiTenpHAs
KP, jpabota c nurepatypoit
3a




3.4 Tunponus conei. 6 | YO, [camocTosiTenbHast
KP, |pabota c nurepatypoit

3a
4. [DAEKTPOXUMUYECKUE CUCTEMBL.
4.1 |OKHCINTEIBHO-BOCCTAHOBUTEIIbHEIE CBOMCTBAl 1 1 5 VO, ceMuHap, AHCKyCCHS,
BEILIECTB. KP 3ajcamocrosrenbHas
aboTa c IuTepaTypoi
4.2 IOKHCANTETHHO-BOCCTAHOBUTENBHBIE PEaKIUH. 1 1 4 | KP, cemunap, JHUCKyccHs,

3a [caMocTOsITeITbHAS
aboTa ¢ IuTepaTypoi

4.3 [OnexTpoau3  pacTBOPOB u  pacmiaBop 1 1 6 | YO, cemunap, Jauckyccus,
RIICKTPOJIUTOB. KP, (camocrosTenpHas
3a |pabora c nuTepaTypoi
4.4 ["ampBaHUYECKHE DIIEMEHTHI. AKKYMYJISTOPEIL. 1 1 6 |KP,K,cemnnap, muckyccus,

3a |camocTOATENbHAL
[pabota c TuTepaTypoi

4.5 Koppo3usi MeTainioB, CIOCOOBI 3amuThl 0T 1 1 4 |YO.,Kcemunap, nuckyccus,
KOpPPO3HUH. KP, [camocrositenbHast
3a |pabora c nuTepaTypoi

b

YO, — ycrusiii onpoc, KP — konTponsHas pabota, K — komnokBuym, 3a — 3a4er.
4.2. Pacnipeae/ieHue 4acoB AUCHUILIMHBI (MOAYJIfA) 10 BUAaM PadoThl M (pOpMa KOHTPOJIS*

4.2.1. Ounas gpopma:

1 kypc 2 Kypc 3 Kypc 4 xypc 5 Kypc

Bun zansaruii 10
1cem.|2cem. |3 cem. [4ceMm. |5 ceM.|6ceM. |7 ceM. |8 ceM. |9 cem. cen

Jlexiun 10
JlabopaTopHbie 12
[IpakTnueckue 8
Htoro konTaktHOM padoTel| 30
CamocTrosiTensHas paboTta 78
Popma KOHTpOJIS 3

4.2.2. 3aounasn ghopma:

Bun 3ansTmii 1 Kypc 2 Kypc 3 Kype 4 xypc 5 Kype 6 Kypc
Jlexun 6
JlabopaTopHbIe 4
[TpakTuueckue 4
WToro koHTaKTHOW PabOTHI 14
CamocrosiTenpHas paboTta 94
dopma KOHTPOJIS 3
4.2.3. Ouno-3aounan opma:

1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kypc

Bun 3anaruii 10
1 cem. |2 ceM.|3 cem. |4 cem. |5 ceM.|6cem. |7 cem. |8 ceM. |9 cem.

CCM.

Jlexuun 10
JlaGopatopHsie 12
[IpakTnueckue 8
HToro KOHTaKTHOW PabOTHI 30
CamocTrosiTennpHas padoTa 78
dopma KOHTpOJIS 3




5. OPTAHM3ALMS M YYEBHO-METOUYECKOE OBECIEYEHUE
CAMOCTOSITEJILHOI PABOTBI OBYUATIOIAXCS 1O JUCHMUIIIMHE
(MOJIYJIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI N0 AMCUHUILIUHE (MOTYJIIO)
— Tembl HHAMBUAYAJTbHBIX 32/IaAHUIA:

Ctpoenue aToma

XuMH4ueckas CBA3b

I'maponus coneit

Peakuuu nonnoro oOMeHa
OKHMCIHUTEbHO-BOCCTAHOBUTENBHBIE PEAKIINU
KomMriuiekcHble coeTMHEHUS

PactBOpBI, KOHIIEHTpALMH

DJEKTPOIN3 PACTBOPOB U PACILIIABOB 3JIEKTPOIUTOB
["anpBaHnYECKUE 3IIEMEHTBI

Koppo3sus meramios

— TeMbl, BBIHOCHMBbIe HA CAMOCTOSITEIbHYI0 IPOPAGOTKY:

@DaKkTop SKBUBAJIIEHTHOCTH, MOJISIPHAs: Macca SKBUBAJIEHTA, 3aKOHbI XUMUHU
XuMHu4ecKasi TEpMOJINHAMMKA

Xumunueckas kuHeruka. Karanus. depmeHTbl Kak KaTaau3aTopbl OMOXMMHUYECKUX
nporieccoB. OCHOBHBIE TOHATHS M OOIIME MPUHLMIBI KaTanu3a. ['OoMOreHHsbIH
karann3. epMeHTaTUBHBIN KaTaJIN3.

KoopanHanyoHHbIE COETMHEHNS

Kucnoraocts u 6ydepHocTs pacTBOpoB. buonoruueckas poib OypepHbIX cUCTEM
Kaxymascs crenens qucconuanuu. AKTUBHOCTb, KO3()(GUIIMEHT aKTUBHOCTH.
HonHnas cuna pacTBopa.

[Tprunnbl 06pa3zoBaHus pacTBOPOB. OU3HUECKUE U XUMUYECKHE CHIIBI
oOycrnaBiuBaromue oopazoBanue pactBopoB. CoibBaTalys ¥ TUApATAIIHS.
dusnko-xuMudeckas Teopust oopasobanus pactopos J[.Ml.Menneneena

CriocoObI BbIpaXKeHUs1 KOHIIEHTPALUU pacTBOPOB

AToMHO-MoJeKysipHoe yueHne. CoBpeMEeHHOE MPECTAaBIEHUE O CTPOSHUH aToMa
C TOYKH 3pEHUSI KBAHTOBOU TEOPHH.

B Teuenue cemectpa CTyneHTaM PEKOMEHIYETCs BbIOpATh M3 MPENIaraéMoro CIucKa TEeMbI
scce W pedepaTtoB Hambonee HHTEPECHBIE Ui HHUX. B COOTBETCTBHMM C KaJeHIApPHO -
TEMAaTUYECKUM ITUTAHOM OCBOCHMS JUCIUIUIMHBI 1O BBIOPAHHOW TEME MOATOTOBHUTH KpaTKOE
coo0IeHue JIyIsl OHOTPYNITHUKOB C Mpe3eHTaIei. B mpoiecce moAroTOBKU K BBICTYIUICHUIO U
3aHATHIO TpenojaBaTellb KOHCYJIbTUPYET CTYAEHTa, MOMOraer O0ojee MOJIHO, JOCTYNHO U
MHTEPECHO PACKPBITh TEMY.

- lIlpyroe

CIIMCOK TEM PE®EPATOB
1. Tepmoxumus.
2. DIEKTPOXUMHUYECKUE CUCTEMBI
3. CrocoOsl 3a1UThl OT KOPPO3UHU.
4. AKKyMyJATOpDBI.



Cmucok tem pedepaToB €XKEeromgHO OOHOBISETCS, B JOTMOJTHEHHE Hauboyiee aKTUBHBIE U
JTr0003HATENFHBIE  CTYACHTBI MOTYT TIPEAJIOKUTh CBOM TEMBl 10 IPEABAPUTEIHHOMY
COIJIACOBAHUIO C TMPEMOAABATEIeM M KaJCHJAAPHO — TEMAaTHYEeCKUM IIJJAHOM OCBOCHHS
JVCIIATUTAHBI.

5.2. KoHTpOJIb CaMOCTOATEIbHOI PadoThI
OreHka pe3yJabTaToOB CaMOCTOSTEIBHON paboThl OpraHU3yeTCsl CIEIYIOIUM 00pa3oM:

- mpopaboTka y4yeOHOro marepuana (IO KOHCIEKTaM, y4eOHOW M HaydHOHl JuTeparype,
AIIEKTPOHHBIX YUEOHBIX PECYPCOB);

- U3y4eHHE TeM TEOPETUYECKOT0 Kypca, 3aIUIAaHUPOBAHHBIX JJIS CAMOCTOATEILHOTO OCBOCHUS;

- HAIIUCaHUC pe(bepaTOB U BBICTYIUJICHHA C JOKJIaJaMH Ha ITPAKTUYCCKUX 3aHATUAX.

- TECTOBBIE OMPOCHI (ITPOMEKYTOUHBIE)

- BBIITOJIHEHHE KOHTPOJIBHBIX Pa0OT, YCTHBIE OMPOCHI, KOJFIOKBHYM

- 3aIUTa OTYETOB MO Ja0OPaTOPHBIM paboTam.

- BRICTYIUICHHE U 3alIuTa pedepara

- caya 3a4era.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl

[Tpu BBINIOJIHEHUHU CAMOCTOSITENILHOM pabOThl pEKOMEHAYETCSI UCIOIb30BaTh OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATYPy, METOANYECKHUE YKa3aHUs U Pa3paboTKU Kadelpbl, yKa3aHHbIEC B
n.6.1. — 6.6.

JUJ1s BBINOJIHEHUS CTYACHTAaMH CaMOCTOSITEIbHON pabOThl HE MPEIYCMOTPEHO METOANYECKUX
pexkomeHaauui U ykasaHuil. Ha nabopaTopHO — MpakTUYECKUX 3aHATUSAX CTYJCHTHI MOJIY4aroT
WHIVBUAYaJIbHBIE 33aHNS U BBIIIOJIHSAIOT UX K CIEIYIOLIEMY 3aHATHUIO:

B cooTBeTcTBUY C KaJeHIAPHO - TEMAaTHYECKUM TIAHOM OCBOCHUS IUCIUTIUTMHBI IO BEIOpaHHON
TeMe MOJArOTOBUTh KPATKOE COOOIIEHHE C Mpe3eHTaluei

6. VYAEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECITIEYEHUE
JTUCHUILIMHBI (MOLYJIS)

6.1. OcHoBHas y4yeOHas JTUTepaTypa, He0OXOAUMAs 1JIsl OCBOCHHMS TMCIUIIIUHBI (MOAYJIsT)
1) IA.K. Kuszes, C.H. Cmapsirusa. Heopraunueckas xumust. M.: Ilpoda, 2005. 591¢.(94)
2) Eropos B.B. Teopernueckue ocHOBbI Heopranuieckoi xumuu. M.: Jlans. 2005(207)
3) HaymoBa WM.K. OcHOBHBIE 3akOHbl M TIOHATHS XHMMHUH. Baxkseimmue Kiacchl
HEOPTraHWYECKUX COeAMHEHUH : yuebd. mocodue s ctya. Arp.,Bert.,300 / W. K. Haymoga,
T.A Ilanosanora - Usanoso : UT'CXA, 2015.

6.2. lonosHUTeIbHASA Y4YeOHAsi JMTEPATypa, He0OX0AMMAs JJIsi OCBOCHUS JAHCLHMILIMHBI
(Mmonmy.Jist)
1) B.B.Bonbxun. O6mas xumus. OcaoBHoi kypce. CII0.: JIans. 2008. 464 c.(20)...
2) PactBOpsI 251eKTpoIUTOB : yued. mocodue / coct. Kyzpmuna T.A., Illanosanosa T.A., nox
pen. Haymosoii NL.K. - IBanoso : UT'CXA,2014
3) OxuCIUTEen HO-BOCCTAHOBHUTENIbHBIE peakmuu: yded. mocobue/coct. HaymoBa W.K.,
Cy66otkuna 1.H.- UBanoso: UT'CXA,2015
4) DneKTpoXuMUYECKHe CUCTeMbl: yueo. mocooue/ coct. Haymora UK., Cy66oTkuna 1.H.-
Hsanoso: UT'CXA,2015
5) Eropos, B.B. Teopernueckue ocHOBbI HeopraHmdeckoi xumuu. Kpatkmii kypc mmns

CTYJICHTOB CEITbCKOXO3MCTBEHHBIX BY30B. [ DJIIEKTPOHHBIN pecypc] — DIEKTPOH. TaH. —



CIIb. : Jlanb, 2017. — 192 ¢. — Pexum goctyma: http://e.lanbook.com/book/91304 —
3arii. ¢ ’KpaHa.
6.3. Pecypcnl cetn «AHTEpHET», HEOOX0AMMBbIE /IJI51 OCBOCHUS TUCHHUILIUHBI (MO1YJIA)
1)Hayunas snexktponHast 6ubiamoreka e-library.ru / http://e-library.ru.

2)EnuHoe OKHO JocTynma K 00pa3oBaTebHBIM pecypcaM. OJeKTpoHHas Oubianorexa /
http://window.edu.ru

6.4. MeToanueckue yKazaHus 1Js 00y4AIOIUXCS M0 OCBOCHHU IO IM CIUIJIMHBI (MOILYJIs1)

1) Haymosa M.K., lllytoBa T.A., [llanoBanoBa T.A. CrpoeHue atoma. XuMu4eckasl CBsI3b.
NBanosckas 'CXA. num. akagemuka [[.K. bensepa , 2008Meroauyeckoe mocoodue.

2) HaymoBa WM.K., IllyroBa T.A., IlanoBamoBa T.A. MonHOe mnpou3BeAEHHUE BOJBI.
Bonopoansriii mokazarens. MiBanoBo: MBanosckas ['CXA. 2005 Metoauueckoe mocodue.

3) Haymoa WM.K., XmiocroBa A.B., MakcumoB A.M. MHuUIMupoOBaHUE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUHA B PACTBOpPAX SJEKTPOJMUTOB MO JCHCTBHUEM TIICIOIIETO
pa3psga MBanoso: MBanoBckas ['CXA. um. akanemuka [[.K. bensesa , 2009. YueGHoe
rnmocooue.

4) Haymosa U.K., Illanosanosa T.A., Ky3smuna T.A. PactBopsl a5ekTponuToB MBaHoBcKast
I'CXA. um. akagemuka JI.K. bensiea, 2014 r. YueO6H0e mocoOue.

5) Haymosa U.K., llanmoBanoBa T.A. Knaccel Heoprannyeckux coenuHeHuil MBanoBckas
I'CXA. um. akagemuka JI.K. bensiea, 2015 r. YueO6H0e mocoOue.

6) Haymosa U.K., Cy66otkuna U.H. Dnexrpoxumuueckue cuctembl. Banosckas ['CXA.
uM. akagemuka /[ K. bensena, 2015 r. YueOHoe mmocobue.

6.5. UndopManmoHHbIe CIPABOYHbIE CHCTEMbI, HCII0JIb3yeMble 1151 0CBOCHHUS AU CHMIIINHBI
(MmonyJis1) (Mpu HEOOXOAUMOCTH)
1) Hayunast anexTpoHHas 6ubnroreka http://e-library.ru

6.6. IlporpammHoOe o0ecnieyeHne, MCIOJIb3yeMoe IVIsl OCBOCHU S IUCHUILIMHBI (MOAYJIs) (IpHU
HEe00XO0UMOCTH)
1) Omeparnmonnas cuctema tuna Windows.

2) HWHTerpupoBaHHBIN NaKeT MPHUKJIAAHBIX IPOrpaMM OOIIEro Ha3HAuYCHUS

7. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS IS
OCYIIECTBJEHMS OBPA30OBATEJLHOTO IMTPOIIECCA MO JACIHUATLIIAHE
(MOJIYJTIO)

No HauMeHoBaHHe cCIeNUAIbHBIX
- NOMeIIeHUH* U MoOMeleHUu i 15
CAMOCTOSATEIbHOI padoThl

1. YKOMIIJIEKTOBAHA CIELUATU3UPOBAHHON (yueOHoit)
Mebenpio, HAbOPOM JEMOHCTPALMOHHOTO 000PYAOBaHUS
1 y4eOHO-HATJISATHBIMH TOCOOUSMH, 00eCTICUNBAIOIIIUMHI
TEMaTHYeCKHe  WIIIFOCTpAIUH, COOTBETCTBYIOIIUE
paGoueil  mporpamMme  AMCLUUIUIMHBIL, a  TaKke
TEXHUYECKUMH CpelcTBaMH 00ydeHHs (TepeHOCHBIM
MYJIbTUMETUAHBIM IIPOEKTOPOM, MTOPTAaTHUBHBIM
kommblorepoMm  tuna  «HoytOyk»,  mepeHOCHBIM
Pa3ABIKHBIM HKPAaHOM), CIyKaIlUe I HpeACTaBIeHUS
yueOHo nHpopMaIu OOJIBIION ayIUTOPHH.

2. |YueOHas aymuTopust sl IPOBEICHHS YKOMIIJIEKTOBAHA CIELUATU3UPOBAHHON (yueOHoif)
3aHATUN CEMHHAPCKOro TUNA, Me0eIbl0, TNEePEeHOCHBIMH TEXHHYECKUMH CpEICTBAMU

OCHAIIIEHHOCTD CIEHAJbHBIX MMOMEIeH!Ii ¥ MOMeLeHu i

1/ JJIsl CAMOCTOSITEILHOI PaGoThI

YueOHas ayquTopus TSI POBEACHUS
3aHATUN JIEKIIUOHHOTO THIIA



http://e.lanbook.com/book/91304
http://window.edu.ru/
http://elibrary.ru/defaultx.asp

MPAKTUYECKUX 3aHITHUH, 11 TPYIITIOBBIX U
WHIUBUTYTBHBIX KOHCYIIBTAITHH,
TEKYILEro KOHTPOJISL U IPOMEKYTOUHOU

o0yueHuss u nabopaTOpHBIM 00OpYyIOBaHMEM (amTeukKa
WHIUBHAYyalbHAs, |  BBITSDKHOM  mIkad,  BeCH
anamutnieckre BJIP-200 (6 mit), Bechl TexHUYeckue (2

aTTecTaluu. wr), DOK-56, cymmnpHbIl mKad ) KOMIUIEKTHI
nmabopaTopHOM XUMHYECKOH MOCY[IbI, IJIATKA
HIIEKTPHYECKASL.
YKOMIUIEKTOBaHa CTICHAIN3UPOBaHHON (yueOHoit)
VYueOHast ayAuTOpHs 111 IPOBEICHHUS MeOenbl0, TNEPEeHOCHBIMH TEXHUYECKUMH CpEICTBaMU

3aHATUM CEMUHAPCKOTrO THIIA,
MIPAKTHYECKUX 3aHITHH, IJISl TPYTITIOBBIX U
HWHJUBUYaIbHBIX KOHCYIbTAIIUH,

o0ydeHus: u J1abopaTopHBEIM 000pyIOBaHHEM ( amTedyka
VHJIUBUyaJIbHAS 1 BEITSDKHOM — mkada, BECHI
aHanutndeckue BJIP-200 (6 mT), Bechl TexHuueckue (1

TEKYIIETo KOHTPOJIA U IpOMeXyTouHoit  |mT), DOK-56, cymmumeHBA mKad)  KOMIUIEKTHI
aTTecTaluu. nabopaTopHOM XUMHYECKOH MOCY[IbI, IJIATKA
DIIEKTpUYECcKasl.
YKOMIUIEKTOBAaHO  CIEUaIM3UpOBaHHONH  (Yy4eOHOIN)

ITomemienue a1 caMOCTOSITETEHON
paboThI

MeOebio, OCHAIIEHO KOMITbIOTepHOH TeXHUKOH (15 1K)
C BO3MOXKHOCTHIO TIONKJIIOUCHUS K ceTH "UHTepHEeT" M
obecrieyeHo JOCTYIIOM B 3NEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTEIbHYIO cpemy
OpraHu3alliy, IPUHTEPOM, 3 CKaHepaMHu

[Tomeuienue aJist XxpaHeHUs U
MPO(QUIAKTHIESCKOTO 00CTyKUBaHUS
y4e0HOTO 000pYAOBaHUS

VKOMIIJIEKTOBAaHO CIEIUATN3UPOBAaHHON MeOeNbIo JUls
XpaHeHUs 000pyIOBaHMS U TEXHUYCCKHUMH CPEACTBAMU
JUTsI €10 00CITYKIBAHHS




Ipuio:xxkenne Ne 1
K paboueii nporpamme no aucuunianae XUMUA

®OH/I OLIEHOYHBIX CPEJACTB MO JUCHUMIAHE (MOJY.JIIO)

«XuMUA»

1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA ITAHHOM JTalle

1.1. Ounasa popma:

WNunnkaTop(bl) TOCTHKEHHS

[Indp n HanMeHOBaHNE dopma OreHOYHEBIE
KOMITETCHIINH / TUIAHUPYEMbIS %
KOMIICTCHITUN KOHTPOJIS cpeacTBa
pe3yabTaThl 00YICHIS
1 2 3 4
1 .KOMIIJIEKTHI
KOHTPOJIBHBIX
W/I-lonk-1. JleMOHCTpHpyeT 3HaHHe N
A A pPHpYy 3aaHui o
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX,
BapuanTtam (KP),
€CTECTBEHHOHAYYHBIX nvo, K,
2.BOIPOCHI o
obmenpodeccnoHanpHbIX  aucnuiumH, KP, 3a. oMM
HEOOXOJUMBIX JUIS PEIICHUS THIIOBBIX|1-i ceM. (paszenan)
3a/1a4 B 00JIaCTH arpOMHKEHEPHUHU p
nucuuruab (K)
3.KOMILJIEKTHI
OMJICTOB K 3a4eTy
1 .KOMIIIEKTHI
KOHTPOJIBHBIX
3a1aHuI no
N-2omx-1. Hcnomns3yet 3HAHUSA
BapuanTam (KP),
OCHOBHBIX 3aKOHOB MaTeMmarumdeckux u|YO, K,
€CTEeCTBEHHbIX Hayk i peweHusa KP, 3a 2.BONpOCHI 1o
OIIK-1:  Cpocoben  pemaTh Y P 7 |TteMaM
CTaH/IAPTHBIX 3314 B arpOUHXKeHepuHu |1-if cem.
TUIIOBbIE 3a1a9u (pazmemam)
npodeccuoHaATLHON mucturuiiHb (K)
JIESTeIbHOCTH Ha OCHOBE 3HAHUH 3 .KOMIUIEKTBI
OCHOBHBIX 3aKOHOB OWJISTOB K 3a4eTy
MaTeMaTHYECKUX u 1 .KOMITJIEKTHI
€CTECTBEHHBIX HayK v KOHTPOJIBHBIX
MPUMEHEHHEM WH(POPMAIMOHHO- 3a/laHui 1o
P (bop NJ1-3omk-1. IMpumensieT
KOMMYHHKAIIHOHHBIX BapuanTaM (KP),
o WHPOPMAITMOHHO-KOMMYHUKaMOHHBIE (YO, K,
TEXHOJOTHUI 2.BOTIPOCHI o
TEXHOJIOTHH B pelieHun TUnoBbix 3ana4|KP, 3a. TeMaM
B 00JIACTH arpOMHKEHEPUH 1-i1 cem.
(paznmemam)
nucnuinase (K)
3.KOMIUIEKTHI
OWJISTOB K 3a4eTy
1. KOMILJIEKTBI
KOHTPOJIBHBIX
3a7aHuil o
N d-4onk-1. [Tons3yeTcst crnenuaibHbIMUA VO K _|BapHanTam (KP),
nporpaMMamM M 0a3aMu JaHHBIX IIPU KP ,3a ’|2.BONIPOCHI 1o
pa3paboTKe TEXHOJIOTHMH H CPEICTB 1 I{CCM TeMaM
MEXaHU3aIUU B CEIIbCKOM XO3SHCTBE " |(pa3nenam)

nmucrurnHb (K)
3 KOMILIEKTEI
OMJICTOB K 3a4eTy




1.2 3aounaa gpopma:

u n  HamMmeHoBaHHe|HIUKaTOP(BI) TOCTIKEHUS KOMIIETEHIIUN M [EHOYHBI

I anMeHoBaHue |1 aTo OCTHIKE OMIIETE /|®@opma  |OneHo e

KOMITETeHIINN TUTAHAPYEMBbIE Pe3yIbTaThl O0YUeHHS KOHTPOJISI|Cpe/ICTBa

1 2 3 4

1 .KOMIIJIEKTHI
KOHTPOJIBHBIX
NJ-1omk-1. HeMoHCTpHpyeT 3HAHUE 3a7aHuil o
OCHOBHBIX  3aKOHOB  MAaTE€MAaTHYECKUX, Bapuantam (KP),
€CTEeCTBCHHOHAYYHBIX ulyo, 2.BOMPOCHI o
obmmenpodeccHOHATHEHBIX mucuumung, | KP K, 3a. |Temam
HEOOXOUMBIX ISl PEIICHUS TUIOBBIX 3a1a4|l-i kypc. |(pa3aenam)
B 00J1aCTH arpOMHKCHEPUU nmucrurinabe (K)
3.KOMIUIEKTHI
OWJIETOB K 3a4eTy,
OWJICTBI K 3a4eTy
1 .KOMIIJIEKTHI
KOHTPOJIBHBIX
3alaHuN o
NA-20mnk-1. Wcnons3yeT 3HAHHUS OCHOBHBIX A
BapuanTtam (KP),
3aKOHOB MAaTEMAaTHYECKUX U eCTeCTBEHHBIX|YO,

OIIK-1: CmocobeH pemarb 2.BOIIPOCHI 1o
HayK ans peuieHus crapaapTHeix 3anad B|KP,K, 3a.

THUTIOBBIE 3a/1aun . TeMaM

. arpOUHKECHEPHUH 1-i1 kypc.
npodeccuoHaIbHON (pa3nmenam)

NEATEIPHOCTH Ha  OCHOBE nmucrurnHb (K)

3HAHUI OCHOBHBIX 3aKOHOB 3.KOMILJIEKTHI

MaTeMaTHYECKUX u OWJICTOB K 3a4eTy

€CTECTBEHHBIX HayK c 1 .KOMITIEKTBI

MIPUMEHEHUEM KOHTPOJIBHBIX

HH(POPMAMOHHO- 3a1aHuI o

(bop U-3onk-1. [lpumensier wHQOpMAIMOHHO- o

KOMMYHHUKAaI[MOHHBIX BapuanTtam (KP),

N KOMMYHUKallMOHHbIE TEXHOJIOTHH B|YO,

TEXHOJOTHI 2.BOIPOCHI o
peuieHnyn  TUOOBBIX 3agady B obOmactu|KPK, 3a. oMM
arpouHXeHEPUU 1-i1 kypc.

p p yp (paznenam)
nucturuab (K)
3.KOMILJIEKTHI
OMJICTOB K 3a4eTy
1 .KOMIIJTEKTHI
KOHTPOJIBHBIX
3alaHuH o

N-4onk.1.  Tlomp3yeTcss  crnennanbHBIMU VO BapuanTtam (KP),
nporpaMMamMu M 0azaMH  JJaHHBIX TIpU KP,K 3a 2.BOIPOCHI o
pa3paboTKe  TEXHOJOTMH W CPEICTB 1 171, K’ c‘ TeMaMm
MEXaHU3AINH B CETTLCKOM XO3SIHCTBE ype. (paznenam)

nucturinab (K)
3. KOMILIEKTBI
OWJISTOB K 3a4eTy

2. Iloka3zaTteu M KpUTEPUH OLUECHUBAHHSA CHOPMHMPOBAHHOCTH KOMIETCHUHMH HA JaHHOM

yramne ux (POpMUPOBAHUSHA

Kpurepuu onenuBanus™
IMTokasaTes| HeyJOBIETBOPUTEIBH
u o YI0BJIETBOPUTEIILHO XOpOIIO OTIIUYHO
HE 3aYTEHO 3a4TE€HO




ITonnota |YpoBeHb 3HAHUN HUXE|MUHUMAIBHO YpoBeHb 3HaHUW B|YPOBEHb 3HAaHUM B
3HAHUH  |MUHUMAJIbHBIX JOITyCTUMBII ypOBEHb|00OBEME, o0Beme,
TpeOOBaHUI, WMENH|3HAHUH,  JOIMYIICHO|COOTBETCTBYIOIEM  |COOTBETCTBYIOLIEM
MECTO IrpyObIe ONTHOKY | MHOTO HerpyObIX|Iporpamme mporpamMme
oIn0oK MOATOTOBKH, IOJITOTOBKH, oe3
JOMYIIEHO HECKOJIbKO|OINO0K
HErpyOBbIX OIMOOK

Hamnuue |Ilpu pewrennn| I IponemonctpupoBan |[IpogemonctpupoBan |lIponemoncTpupoBan

YMEHUH |CTaHAApTHHIX 3a/1a4 HE|bl OCHOBHBIE YMEHHA,|BI BCE  OCHOBHBIE|BI BCE  OCHOBHBIC
MPOJAEMOHCTPHUPOBAHBI | PEIICHBI TUTIOBBIE|YMEHUS, PEUIeHBl BCE|yMEHWS, PEIIeHBI BCe
OCHOBHBIE  yMEHHUS,|33J]au C HErpyObIMH|OCHOBHBIC 3aJadd C|OCHOBHBIC 3aJaud C
UMEN MECTO TrpyOble|omnOKamu, HETpyObIMH OTIENBHBIMU
omnoOKu BBITIOJTHEHBI BCE|OIMOKaMH, HECYILIECTBEHHBIMU

3alaHusl, HO HE B|BBITIOJHEHBI BCE|HEIOYETaMH,

MOJTHOM 00BeEMeE 3alaHusl B ITOJTHOM|BBITIOJTHEHBI BCe
o0beme, HO[3a/laHusl B  TIOJHOM
HEKOTOpBIE cloobeme
HeJ0YeTaMu

Hanuuue |IIpu pemenuu|Umeercs IIponemoncTpupoBan |IIponeMoHCTpUpOBaH

HaBBIKOB |CTaHJAPTHBIX 33729 HE|MHHUMAIBHBIN Ha0Op|pl 0a30Bble  HABBIKH|BI HaBBIKA pu

(BmageHue [MpoAEMOHCTPUPOBAHBI [HABBIKOB I PELICHUS [IIPU peLICHNN | pelICHUH

OTIBITOM) |0a30BbIC HaBBIKH, |CTAHAAPTHBIX 3aflad C|CTAaHAAPTHHIX 3a]ad C|HECTAaHAAPTHBIX 337134
UMENH MECTO TpyOble|HEKOTOPBIMHU HEKOTOPBIMHU 0e3 OIMOO0K "
OITNOKHU HeJ0YeTaMu HEJ0YeTaMu HEZ0YETOB

Xapaktep |Kommerennus B|CdopmupoBanHocts |ChopmupoBanHOCTh |ChOpMUPOBAHHOCTH

WCTHKa  [[IOJIHOM  Mepe  He|KOMIIETEHIMH KOMIIETEHILIUH B IIEJIOM|KOMIIETEHIIUN

chopMupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MOJIHOCTBIO

BaHHOCTH |IMerommxcs 3HaHWH, MHHAMATbHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHUU, HABBIKOB| TPEOOBaHISIM. Nwmeronmuxcss 3HaHWH, TpeOOBaHUIM.

807051 HEeJ0CTaTOYHO nisg|meromnxcss 3HaHUM,| YMEHUN, HaBbIKOB H|VMeromuxcsa 3HaHUM,
pelieHus YMCHUH, HABBIKOB B|MOTHBAlliM B IIE€JIOM|YMCHUH, HAaBBIKOB U
MPAKTHYECKUX [eJIOM  JIOCTaTOYHO|JOCTATOYHO JUTSI[MOTHBAIIM B TIOJTHOM
(mpodeccrHoHANBHBIX) | IS pelIeHus | pereHnus Mepe JTOCTaTOYHO ISt
3amaqy MPAKTHYECKUX CTaHJIAPTHBIX pEelIeHrsT  CIIOKHBIX

(mpotheccroHaNbHBIX) |HIPAKTHYECKUX MPaKTUIECKUX
3ajau, HO TpeOyetcs|(npodeccroHanbHbIX) |(TIpodeccroHaTbHBIX)
JTOTIOTHUTEThHAS 3amaqy 3a/aq

MPaKTHKA o

OOJIBITMHCTBY

MIPAKTHYECKUX 3a/1a4

YpoBeHb

chopMupo

BaHHOCTH Husknii Huxe cpennero Cpennuit Bricokuii

KOMIIETEeH

Ui

* [Ipenodasamenv enpase usmenumv kpumepuu oyenueanus ¢ coomeemcmeuu ¢ O®IOC BO u
ocobennocmamu OIIOI1.

3. OneHo4YHbIE CPEACTBA
[To HMXENpUBENEHHONW CXEME NPHUBOJATCS THUIIOBBIE KOHTPOJIBHBIE 33JaHUSI WM HHBIE

MaTepuaibl, HEOOXOAUMBIE JUIsl OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (WJIM) ONBITA IEATEIbHOCTH,

XapaKTepU3yIOMUX chOPMUPOBAHHOCTh KOMIETEHIIMH Ha JTaHHOM 3Tarne (cM. Tabuiy 1).

3.1. 3apaum I KOHTPOJIbHBIX padoT



3.1.1 3agaum 111 KOHTPOJIBLHBIX PadoT 1o TeMe «Cnoco0bl BbIpaKeHUs KOHIEHTPAIMU
B pacTBope»

1. Haiitu monsipHyto KoHIeHTpaiuio 25% pactBopa cynbduna Hatpus (p = 1,09 r/min).

2. CKOJBKO BOJABI HY)XHO B35Th, YTOOBI PacTBOpUB B Heil 20 T' TrUApOKCHIA HATPHUA,
MOJTYYHIICS] pacTBOp ¢ KoHIeHTparwuei 0,2 mons/n (p = 1,1 r/mm).

3. Haiitu momsuibHyt0 KoHIIeHTparmio 0,5 M pactBopa cunukara Hatpus (p = 1,06 v/mun).

4. Cxoabko rpaMM xstopuaa xkenesa (I1) ay>xkno pactBoputs B 300 r BoAbI, 4TOOBI TOJIYIUTh
pacTBOp ¢ KOHIIEHTpauen 2,5 MOJIb/Kr?

3.1.2. MeTtoguyeckue MaTepuabl
AyIUTOpHO TPOBOAATCS 9 KOHTPOJIBHBIX paloT, 32 KaXKIYI0 U3 KOTOPBIX CTYAEHT MOXKET
HOJYYHTD 5 OaioB.

3.2. Bonnpochl K yCTHOMY ONIpoCy
3.2.1. [lepeyeHb BONPOCOB [IJIsl YCTHOI'O ONPOCA MO CJASAYIOIIMM TeMaMm:

Tema «OcHoBHBIE 32aKOHBI H MOHATHS XUMHH

1. XuMuueckue IBJIeHUs U IMPpONHECChI, KaK MPOABJICHUC XUMHUYCCKOTO ABUXKXCHUA MAaTCPHU.
2.XuMHUYEeCKUl XapakTep OMOJI0IrHYeCKHX 3aKOHOB.

3. OcHOBHBIE TIOHATHS: MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00beM Tra3oB, Yucino ABoraapo.
OxBuBajieHT. MoisipHast Macca 3kBHUBajeHTa. PaKTOp SKBUBAJICHTHOCTH.

4.3aK0H PKBUBaJECHTOB. HpO?IBJICHI/Ie 3aKOHA DKBUBAJICHTHBIX OTHOIIICHHUH B JKUBOM OpraHusme.

Tema «KnHeTHKa XMMHYECKHX MPOLECCOB»

1.OCHOBHBIE MTOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMHUYECKUX PEAKIIH.

3.3akoH aeiictBust macc. Koncranra ckopoct. MosieKyJIIpHOCTh peakiuu. PakTophl, BIUSIOLINE
Ha CKOPOCTbh XUMUYECKON PEAKIIUH.

4.3akon Bant-I'ohda. Temneparypnsiit kordduiment. [Ipumenenune npasuna Bant-I'opda mis
IIPOrHO3MPOBAHHOIO XpaHEHMsI JIEKApCTBEHHBIX IpenapaToB. BiusHue Ttemmneparypsl Ha
CKOpPOCTh OMOJIOTHYECKUX MTPOLIECCOB.

5.®@oroxumuueckue peakuuu. dortocuHTe3 B Omonornyeckux cucremax. Karamus. depmeHTsl,
KaK KaTalau3aTopbl OMOXHMMUYECKHUX MPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranTa paBHoBecus. CMelleHHE XMMHUYECKOTO PaBHOBECHS.
ITpunauun Jle-Ilarense.

Tewma «PacTBOpBD)

1. CriocoOsI BeIpaKeHUsI KOHIIEHTPAIIMK PacTBOPOB. PacTBOPUMOCTH TBEPABIX, KUJIKUX U
ra3o00pa3HbIX BelIecTB. PACTBOPUMOCTD ra30B B KPOBH U TKAHEBBIX KHAKOCTSIX.

2. KonnuratruBHbIE CBOMCTBA paCTBOPOB HEAJIEKTPOJIUTOB. 3aK0HBI Payiisa. D0ynuockonuyeckas u
KPUOCKOIIUYECKAsi KOHCTaHTa paCTBOPUTEIS. .

3.0cmoc. Ocmorrueckoe gasieHne. Poiab OCMOTHYECKOTO JaBIEHNUA B OMOJIOTHUYECKUX CUCTEMAX.
Typrop. Ilnazmonus.

4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTHUYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB AJIEKTPOIHUTOB. M30TOHNYECKHT KO3 PHUIMEHT ero GU3NIECKUil CMBICI.
6. Teopust >NEKTPOTUTHYECKON aucconranuu. Poib THUApaTallid MOHOB B OWOIOTHYECKUX
cucreMax. CUIbHBIE B clTa0bIe 2JeKTPOIUTHI. CTENeHb TUCCOIUAIIMN; KOHCTAHTa JUCCOIHAITHH.
7. BonopoaHsbIil moKa3aTes.

8. 'moposnus couneil.

Tema «OKHCIUTETbHO-BOCCTAHOBUTEIbLHBIE Pe€akmumn»
1. Kakne PCaKu HA3bIBAKOT OKHUCIINTEILHO-BOCCTAHOBUTCILHBIMU ?



2. YTo Takoe OKHUCIIMTEIIh?

3. Yo Takoe BOCCTAHOBUTEIIH?

4. Yrto Takoe OKHUCIICHHUE?

5. Uto Takoe BOCCTaHOBJICHHUE?

6. [Topsimok ypaBHUBaHHS OKHCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOIOM JICKTPOHHOTO
OanaHca

Tema «K()pp()fil/lﬂ METAJJIOB U CILIABOB»

1. XKenesnoe HU3OCJIME IOKPBUIM OJIOBOM. Kaxkoe sTo0 INOKPBITUE — AHOAHOC HIIN KaTO,Z[HOG?
CocraBbTe QJICKTPOHHBIC YPABHCHHUA AHOJHOI'O WM KATOAHOI'O ITPOLICCCOB O3TOr0 M3ACIUA IIPU
HapYyICHUHU LHCJIOCTHOCTHU ITOKPBITHA B paCTBOPC CepHOfI KHCJIOTEI.

2.Kene3noe wu3aenue MOKphUTM MarHueM. Kakoe 3TO MOKpBITHE — aHOJHOE WJIM KaTojHoe?
CocraBbTe 3JEKTPOHHBIE YPAaBHEHHUS AHOJHOTO M KAaTOJHOTO IMPOIECCOB 3TOr0 MU3JEIUsl MpU
HapYLICHUH LEIOCTHOCTU MOKPBITHS MPU aTMOC(HEPHON KOPPO3UH.

3.XKene3Hoe wu3nenue MOKPhUIM HHUKeneM. Kakoe 3TO MOKpBHITHE — aHOAHOE WJIM KaTomHoe?
CocraBbTe 3JEKTPOHHBIC YPABHEHHUS AHOJHOTO M KAaTOJHOTO IMPOIECCOB 3TOr0 M3JEIUS MpHU
HapYIICHUH [ETOCTHOCTU MOKPBITHS B pe3ysibTaTe MOYBEHHOM KOPPO3uH (cpeaa HeHTpanpHas).

4.Kene3noe mznenue MOKpbUTH cepeOpoM. Kakoe 3TO MOKpBITHE — aHOJHOE WM KaTOIHOE?
CocTaBbTe AJIGKTPOHHBIC YPaBHEHHsI aHOAHOTO M KaTOIHOTO IMPOILECCOB 3TOT0 H3ACIHS TpPU
HapyIIEHUH [EJIOCTHOCTU TIOKPBITHS B pe3yJIbTaTe MIOYBEHHOW KOPPO3HH (Cpenia Kucias).

5.Kene3Hoe wuznenue MOKPbUIM OJ0BOM. Kakoe 3TO TOKpBITHE — aHOJHOE WM KaToAHOEe?
CocraBbTe 3JEKTPOHHBIE YPAaBHEHHUS AHOJHOTO M KAaTOJHOTO MPOLECCOB 3TOr0 MU3JEIUs MpHU
HapyILIECHNUH LEJOCTHOCTU ITOKPBITHS B PACTBOPE COJITHON KHUCIIOTBHI.

3.2.2 Meroanuyeckue MaTepUAJIbI

Pa3BepHyTHIN OTBET CTyIEHTa JOJKEH MPEACTABIATH COOOM CBSA3HOE, TOTHYECKU
Mocle0BaTeIbHOE COOOIIEeHNE Ha 3a/IaHHYI0 TEMY, TTOKa3bIBaTh €r0 YMEHHE MPUMEHSTh
OnpeAeseHus, MpaBuia B KOHKPETHBIX CIIyYasXx.

Kpurtepun oneHkn ycTHOro0 onpoca
«OTJIMYHO» BBICTABIIACTCS 00YyJarOIIEMyCsl, €CITH OH YETKO BBIPAXKAET CBOIO TOUKY 3PEHUS
M0 paccMaTpUBAEMbIM BOIIPOCAM, PUBO/ISI COOTBETCTBYIOIINE (PaKTUUECKHE JOBOABI U IPUMEPHI.

«XOpOIIO0» BBICTABJISIETCSI 00Yy4arOIIEMYCsl, €CJIM OH JOIYCKAeT OT/EIbHbIE HEOOJbIIINE
HETOYHOCTH IMOTPEIMIHOCTH IIPH OTBETE.

«y10BJIETBOPUTEJBHO0) BBICTABIISIETCS 00YUaIOMIEMYCsl, €CITH OH OOHAPYKUBAET MPOOEITBI
B 3HaHUAX (PAKTHUECKOTO ¥ OCHOBHOTO YYEOHO-IPOrpaMMHOTO MaTepuaia H3ydyaeMoun
JACIIUTIIUHBI.

«HEyJ0BJEeTBOPUTEIbHO» BBICTABIAETCS OOyYaloleMyCs, €Cld OH OOHapyXHUBaeT
CyIIECTBEHHBbIE TPOOENTbl B 3HAHUAX OCHOBHBIX TEOPETHYECKUX TMOJOKEHUNU y4eOHOMH
JUCLUIUIMHBI, HEYMEHHE C IIOMOLIBI0 IMIPENOAABATENd IIOJYYUTh IIPABUIIBHOE PpELICHUE
KOHKPETHOW MPaKTUUECKOW 3aa9d U3 YKCIIa MPEIyCMOTPEHHBIX pabouel mporpaMMon yaeOHoH
JUACLUIIIUHBI.

3.3. Ycrnsbii onpoc (KosutokBuym)

3.3.1. [lepeyeHb BONPOCOB ISl YCTHOI'O ONMPOCa KOJUIOKBUYMA 10 TeMe «['anibBaHMYeCKue
3JIEMEHTBD»

1. Bo3HUKHOBEHHE TBOWHOTO DJIEKTPHUECKOTO CJIO0s Ha TpaHulle pazzaena (a3 KUIKOCTh-
TBEpPJI0C.



2. Yto Takoe ralbBaHUYECKHI DJIEMEHT?

3. Omnpezenennie KaTo/la ¥ aHO/A B TraJlbBAHUUECKOM 3JIEMEHTE.
4. Y10 Ha3bIBAIOT CTAHAPTHBIM 3JIEKTPOIHBIM IMOTEHIIUATIOM?
5. YTo Ha3bIBAIOT CTAHAAPTHBIM BOJAOPOIHBIM JIEKTPOIOM?

6. YpaBuenue Hepncra.

7.Pacuetr DJIC ranpbBaHMYECKOTO 2JIEMEHTA

8. UTO Ha3bIBAIOT KOHIIEHTPAIIMOHHBIM 3JIEMEHTOM?

9. Uto Takoe akKymyJsaTop?

3.3.2. MeTtoanueckne MaTepuaJibl

Kpurepun onieHKH KOJJIOKBHYMa
«OTJHYHO», BLICOKHIl YPOBEHb

O6yqa}om1/11710>1 ITOKa3aJl IpOYHBIC 3HAHUA OCHOBHBIX ITOJIOKSHHUH 110 TEME KOJIUIOKBUYMaA B
paMKax pa3jciia yqe6H0171 JUCHUILIMHBI, YMCHUEC CaAMOCTOATCIIbHO PEIIATE NPAKTUUCCKHUE 3a1a4H,
JCJIaTh 000CHOBaAHHbBIE BBIBOJIbI.

«XO0poiIo», NOBBINIEHHBIH YpoB€HL

OOyuaromuiics moka3an IpOYHbIE 3HAHUSI OCHOBHBIX II0JIO’KEHUH 110 TEME KOJUIOKBUYMa B
paMKax pasjena ydyeOHOM JUCHMIIMHBI, YMEHHE CaMOCTOSITENbHO pellaTb KOHKPETHBIE
IPAKTUYECKHE 3a/Jayd, MpeayCMOTpeHHble pabodell MporpaMMoi, OpPHUEHTUPOBATHCS B
PEKOMEH/I0BAaHHOM CIPaBOYHOM JINTEpaType, yMeeT MPaBUWIbHO apryMEHTUPOBATh M1OJyYEHHbIE
pe3yJIbTaThl.

«Y/10BJIETBOPHUTEIbHO», IOPOrOBbIii YPOBEHb

OOyuaromuiics 1OKa3ajl 3HaHME OCHOBHBIX IIOJIOXKEHMH TeMbl B  IIpejenax
COOTBETCTBYIOILIETO pa3jena Y4YyeOHOM JUCUMIUIMHBL, YMEHHE TMOJIYYUTh C IHOMOUIbIO
npenojiaBaTessi NpPaBWIbHOE pEILIEHWe KOHKPETHOW MPaKTHUYeCKOM 3aJauyd U3  4ucia
IIPElyCMOTPEHHBIX B TEME, 3HAKOMCTBO C PEKOMEHJOBAHHON yueOHOM JIUTEpaTypoil.

3.4. PepepaTuBHBIE padOTHI
3.4.1. CIIUCOK TEM PE®EPATOB

Tepmoxumus.
DNEeKTPOXUMHUYECKUE CUCTEMBI
CriocoOblI 3alUThl OT KOPPO3UH.
AKKyMYJISITOPBI.
ITPABUJIA O®OPMJIEHUA U ITIOPAIKE 3AIIUTBI PEGEPATA
Mo IMCHUIIJIUHE

AW~

OO6yuatomuiicst BRIOUpaeT Temy pedepara u3 NpeyioKEHHOTO CUcKa (IMTyHKT
nporpammel 3.4.1.) . B Teuenune cemectpa nomxkeH ObITh MOATOTOBIEH OAUH pedepar. 3ammra
pedepaToB IPOXOIUT HA 3aHATHH, COTJIACHO KAJIIEHAAPHO-TEMAaTHYECKOMY TIUIaHY.

Tpe6oBanusi k opopMmiaeHnio pedepara

B BepxHell yacTH THTYJIBHOTO JIMCTa yKAa3bIBAETCs Ha3BaHHE Y4YeOHOTO 3aBE/ICHUS. B
KOTOPOM IpPOBOAMTCA 3a IuTa pedepara. B meHTpe nucTa pa3meliaroTcs Ha3BaHHE Y4eOHOTo
npeaMeTa u GopMyITUPOBKA TEMBI; UyTh HIDKE - (aMIUIUS, UMS U OTYECTBO 0OYYAIOIIErocs U ero
MIPUHAJJIEKHOCTD K Kypcy U (hakyabTeTy, (paMuius, uMsi U OTYECTBO NpenojiaBarens. BHu3y no
[EHTPY YKa3bIBAIOTCS Ha3BAaHUE HACEJICHHOIO MyHKTa, B KOTOPOM HamucaH pedepar, U ToJ| ero
HaITuCaHUus.

3a TUTYIBHBIM TUCTOM pedepaTa cieayeT ero oriaBieHre, KOTOPOEe COCTOUT U3 YEThIpEX
OCHOBHBIX YacCTeH: BBCACHUA, OCHOBHOH YaCTH, 3aKJIIOUCHUA KU CIIMCKa HCIOJIb30BaHHOM I



HanucaHus pedeparta nureparypsl. [Ipu Hanmmuuu npunoxxeHul uHGoOpMaIUs O HUX JOJDKHA
COJIEPXKAThCS B OTJIABJIICHUH.

Bo BBexenun pedeparta ykasbiBaroTCs 1IeJIb paOOTHI (MJIM HECKOJIBKO IIeNieil), a Takxke
3aJa4u, KOTOpbIe TpeOyeTcs peluTh s ee gocTkeHus. O0beM BBEJCHHUS MOXKET COCTaBIAThH
JIBE-TPU CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepara coAepKUT MaTepHal, KOTOPBIA 0TOOpaH 00yJaromumces JUis
paccmoTpenust npoOiaembl. OH MOXKeET ObITh pa3felsieH Ha naparpadsl. CpenHuii 00beM OCHOBHOU
gactu pedepara - 10-15 crpanui.

B 3akmouenun pedepara o0yuaroniuiicss caMocTosTeNIbHO (GOpMYyIHUpYET BbIBOABI. O0beM
3aKJII0YEHHUS - 1-2 cTpaHULIbI.

B cnucke wucnonb3oBaHHOM Ui HamucaHus pedepaTa IuTeparypbl B an(aBUTHOU
MIOCJIEIOBATEIbHOCTH YKa3bIBAIOTCS BCE UCTOYHUKH, KOTOPHIMU TOJIH30BAJICS 00YYaIOLIHIACS TIPU
MOATOTOBKE paboThI, corsiacHo TpedoBanusim ['OCT.

IIpoueaypa 3amutsl pedepara
3amuTa pedepara MPOBOIUTCS COTIIACHO KaJICHAAPHO-TEMATUIECKOMY TUIaHY 3aHSATHIA.
Pedepar npeacrasnsercs k 3ammure Ha auctax popmara A4. TekcT Ha HUX JTOJDKEH OBITh
OTIIEYaTaH Ha KOMIIbIOTEPE. B HCKITIOUNTEIBEHOM clTydae JIonmycKaeTcs 3amura pedepara,
MPEJICTaBICHHOTO B pyKomucHOM BapuaHTe. [Iporieaypa 3amuTel pedepara Ha IK3aMeHe
IpeCTaBIsIeT COOOM:
- BBICTYIITIEHHE aBTOpa pedepara (1o 10 MUHYT), B X0/J1€ KOTOPOTro 00y4Jaromuics
JIOJKCH MTOKa3aTh CBOOOIHOE BJIAICHUE MAaTEPUAIIOM TI0 3asiBJICHHOH TeMe;
- OTBETHI HA BOMPOCHI MPEIOIaBaATENs U CTYACHTOB IPYIIIHI.
[ToaroroBka u 3ammTa pedepara OleHUBACTCS B Oayliax:
1. Ogopmnenue (maxcumanvro 4 banna)
1 6aym — pedepat pacrieyaTaH U3 CETH HHTEPHET, C YKa3aHUEM CBoeH (haMUTiH
2 Oamna — pedepar pacreyaTal U3 CeTH HHTEPHET, COCTABIICHO COJICPKaHUE HITH
CITUCOK JIUTEPATYPBI
3 Gaiia — caMOCTOSITENIFHO HAIMCAHHBIN pedepaT, OTCYTCTBYIOT CChUIKU Ha
HMCTOYHUKH UCTIOJBE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6anna — pedepat opopmIIeH 1o BceM TPeOOBaHUSM.
2. Buicmynaenue ¢ doknadom (maxcumanvho 4 banina)
1 Gann — CTYIEHT, He OTPBIBASICh YUTAET JOKIIA]]
2 Gayuta — CTYJICHT YMTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT IMOSCHEHUS
3 Gana — CTYJeHT JOKJIaIbIBAET CAMOCTOSITEILHO, HHOT 14 UCTIONB3YIO 3aIUCH
4 Ganna — CTy/IGHT CBOOOHO BIIaJIe€T MaTEPHAIOM, HE UCTIOJIb3YET MPU OTBETE 3aIUCH.
3. Omeemvl Ha 80NPOCHL NPEenodasamelisi U 0OHOKYPCHUKOS. (MAKCUMAibHo 4 banna)
1 Gayut — CTYJIEHT UIIET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6amna — CTyHneHT AaeT OJTHOCIIOKHBIN OTBET (Ja/HET)
3 6ayna — CTyneHT OTBeYaeT Ha OOJIBIIMHCTBO BOIPOCOB, COMPOBOXKAAET MOSICHEHUSIMH.
4 6anna — OTBETHI JaHBI HA BCE TIOCTABJICHHBIE BOMPOCHI. € MosicHeHUsIMU. CBOOOIHO
OpPUEHTUPYETCS B TEME.

3.5. JlabopaTtopHbie padoThI
3.5.1. B paboueii mporpaMMe IpOX0xkKACHUS JUCIUILIMHBL TPEyCMOTPEHO BBIOJHEHUE 8
nabopaTopHbIX pabot . [Ipumeps! 1abopaTOpHBIX padOT MPEACTABICHBI HUKE

JladopaTopnasi padora Ne 1. KomiiekcHble coeTHHEHH
OnbiT Ne 1.
Oonapy:xenue katuona K*



['excanutpokoOanbrar /III/ Hatpus - Na3[Co(NO2)¢] B crmaGokucnoit U HEUTpalbHOU cpene
obpasyer c COJISIMHU Kanus KPUCTAJUIMYECKHUI 0CaJI0K K>Na[Co(NO?)s].

WoHHBIN BUJI:
2 K"+ Na™ + [Co(NO2)s]* = K2Na[Co(NOz2)e] |

B npoGupky BHOCAT 2 Kaluid KOHIICHTpUPOBAHHOTO pacTBopa xjopuaa kams KC1 u 2 kamm
CBEXENPUTOTOBIEHHOTO KOHLIeHTpupoBaHHOro pactBopa Na3[Co(NO:z)s]. Brimagaer ocanox
NaK>[Co(NO2)s]. Ecitn ocamox He oOpa3yercs, TO MOTHPAKT CTEHKH NMPOOUPKU CTEKISTHHOM
HAJIOYKOM. 3anucath LIBET 00pa3oBaBIIETOCs ocaJKa.
Hanucatp ypaBHeHHE peakiuu B MOJIEKYJIApHOU (opMme.

OnpiT Ne 2. Peakuyus oonapyycenua ramuona Fe’' . Peakyua ¢ pooanudom ammonus
NH/SCN.

B npobupky nomectute 4-5 kamenb pactBopa cosm xenesza (II1) FeCls u no6aBbre 2-3 karum
pactBopa NH4SCN. HazoBure nponykr, ykaxuTe uper. Hanummre ypaBHEHUE peakLHUHM B
MOJICKYJISIPHOM ¥l HOHHOM BHJIC.

3+

OnbIT Ne 3. Peakyusn Fe " c cekcauyuanogpeppamonm (Il) kanua (scenmoii Kpoeanoii covio)

I'excanmanodeppar /I1/ kamus — Ka[Fe(CN)s] — obpasyer ¢ nonamu Fe*" ocanok «bepnuHcKoii
Ja3yp».

B npobupky nomectute 4-5 kanenb pactBopa conu sxenesa (III) FeCls u no6assre 2-3 xamm
pactBopa K4[Fe(CN)¢]. Hamummre ypaBHEHHE peaklMM B MOJEKYJISIPHOM U MOHHOM BHJIE.
HasoBute npoayKT, yKaXXuTe 1BeT.

OnwiT Ne 4. Peaxyusa Fe*" ¢ zexcayuanogpeppamom (I11) kanusa (Kpacrnoii Kpoeanoii convio)

Tekcoarmanodeppar /I11/ kamust — K3[Fe(CN)s] — obpasyer ¢ nonamu Fe** B HelTpanbHOii niu
C1abOKUCIION cpene 0CaJIoK, TaK Ha3bIBAEMOU «TypHOyIJI€BOM CUHI.
B nmpo6upky nmomerniarot no 3-4 xariu pactBopa coiu xxenesa (I1) FeSOa4 , u 1- 2 kammm pactBopa
K3[Fe(CN)g].

CocraBbTe (OpMyITy TMOTYYEHHOTO BEIECTBA, MPUBEIUTE €ro Ha3BaHWE, YKAXKUTE I[BET W
3aMUIIUTE YPAaBHEHHS PEaKIUU B MOJIEKYJISIPHOM M HOHHOM BHUJIE.

JladopaTopHasi padora Ne 2. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKITUT
OnbiT Ne 1. Boccmanoenenue nepmanzanama kanus.

[TomectuTh B mpoOUpKy 5-6 kamenb pactBopa nepManranara kanus KMnOs u 2-3 xamum 2H
pactBopa cepHoit kuciotsl H2SO4 , 3aTtem 5-6 kanens pactBopa cyibdara xenesza (II) FeSOa .

3ammcarh Kakue U3MCHCHHUS MIpOU30LIIIN.

CocraBbTe 3JEKTPOHHBIM OanaHc JAHHOTO TMpeBpalleHHs. YKaXUTE OKHUCIUTENb U
BOCCTAaHOBUTEb.

OnwIT Ne 2. Okucnenue uoouoa Kaius.



B po6upky npuwmuth 8-10 kamens pactBopa xmnopuaa xeneza(Ill) FeCls .u no6aButh 3-4 karum
pactBopa noguaa kanus KI.

3anucarh, B KaKOHU IIBET U [10YEMY OKpaiiuBaeTcs pactBop?Hanucarb ypaBHEHHE peakuu

OnbIT Ne 3.

Kanuit noaua B mpucyTCTBUM CEPHOM KUCIOTHI B3aUMOJIEUCTBYET € COJIIMU a30TUCTOM KUCIIOTHI
¢ o0pa3oBaHHEM MOJIEKYJISIPHOTO Hofa:

KI+ KNO; + H>SOs— K>2SOs+ L+ NO+ HO

B npobupky BHOCAT 8-10 kanens pacrBopa noauaa kanus KI, mogkucisitor 2-3 KarisiMu pacTBopa
ceproit kucinotel H2SO4 (pa3z0) u nobaBisior 1-2 MUKpoIInaTesns KpUCTaUIOB HUPUTA KaJus .

CocraBbTe BHCKTpOHHBIfI OanaHc JaHHOT'O ITPEBPAILICHU. Yto SBISETCA OKUCIUTEIECM?

Kakne BU3YaJIbHBIC U3MCHCHUS ITPOU30IIJIM B XO04€ PCaKIINH, 3alUCATh.

OnbIT No 4.

Kanuit nepmanranat KMnO4 B mpucyTCTBUM pa30aBiIeHHOI CEPHON KUCIOTH B3aUMOJICHCTBYET C
COJISIMU @30THCTOMN KUCIIOTBI:

KNO>+ KMnOs+ HoSOs— MnSOs+ KoSOs+ NO;2 +H20

B npobupky momectute 3-4 xarum cepHoit kucnotel H2SQ4 mpubaBbTe 5-6 Kamenb pacTBopa
KMnOQOy4 , a 3arem Mukpommnarens kpuctammmyeckoi conu KNOa.

Yro npoucxoaut ¢ pactBopoM KMnOy ?
CocraBbTe 3JEKTPOHHBIN OaJlaHC JTaHHOTO MpeBpalleHus. YTo ABseTcs BOCCTaHOBUTENIEM?

OnbiT_Ne 5. Oxucnumenbno-60cCmanosumenbHas 080UCHEEHHOCHIb CE0UICHE NEPOKCUOd
6000pooa.

B npoOupky momemator 6-8 kamenb pactBopa nepmanranara kanus KMnOs u 2-3 kanmm
nByxHopmaibHoro 2H pactBopa cepHoii kuciotel H2SO4 . 3arem no0aBbre 3-4 xamm 10%
pactBopa nepokcuna sogopoga H20:2

Kaxk n3meHuTCs nBeT pacTBOpa, 3anucarh B )KypHaJe.
CocTaBUTh OKHCIUTEIbHO-BOCCTAHOBUTEILHOE YPaBHEHNE JAHHON PEaKIINU.

3.5.2. Metoguueckue MaTepuabl
B xone BbINOJIHEHUs J1a0OpPaTOPHBIX paboOT cleayer 4YETKO CIe0BaTh METOAMKE

BBITTOJIHEHHS] ¥ CTPOTO COOIOAATh TEXHUKY Oe3omacHOCTH. [1o mToram BBITOJHEHHOW paOOTHI
odopmIseTcs OTYET.
Odopmiienue 1a00paTOPHOM U MPAKTHYECKOH PadOThHI
[IpaBunsHO odopmieHHas abopaTopHas padboTa JOIKHBI COJAEPKATh B ce0e pa3ieibl:
e Haszpanue paboThI
OGopynoBaHue.
[{ens paboTHI.
X0/ BBIIOJTHEHUS pabOTHI.



e Pe3ynbTarhl HAOMIOACHUIN U BHIYMCIICHUI B BUJE TAOIUII.
e VYpaBHEHHUsI XUMHUYECKHUX PEaKuid (Mpu HEOOXOIUMOCTH ).
BrIBOJI (10TKEH COOTBETCTBOBATH LIETH PaOOTHI).

Kputepuu oneHuBanus 1a00paTopHOii M MPAKTHYECKOI PadoThI
e OuneHka «OTJIMYHO» CTABUTCS, CCITH:

a) paboTa BBINIOJIHEHA [TOJTHO, IPABUIIBLHO, 0€3 CYIIECTBEHHBIX OIIMOOK, CIeJIaHbI BHIBOJIBL;

0) SKCIIEPUMEHT OCYIIECTBIICH 1O IUIAHYy C YYETOM TEXHHKH OC€30MacHOCTH M TPaBWI pabOTHI C
BEIIECTBAMHU U IPUOOpaMU;

B) UMCIOTCS OPTraHU3aIMOHHBIC HABBIKH (ITOUICPIKUBACTCS YUCTOTA pabouero Mecra 1 MmopsaoK Ha
CTOJIE, 5KOHOMHO HCIIONIB3YIOTCS PEAKTUBBI).

e  OueHkKa «XOpOIIO)» CTABUTCS, €CIH :

a) paboTa BBITIOIIHEHA MTPABUJIBHO, 0€3 CYIIECTBEHHBIX OIMIUOOK, CACTAHbI BHIBOIBL;

0) JONMYCTHMBI: HEIMOJHOTa TPOBEACHUS win  opopMJIeHUSI JKCIIEPUMEHTa, OJlHA-JBE
HECYIIECTBCHHBIC OTUOKH B IPOBEICHUH WA OPOPMIICHUH SKCIIEPUMEHTA, B IIPABHIIAX paOOTHI
C BeIl[ECTBaMU U IPUOOpaMHu.

e OuneHka «yI0BJIETBOPHUTEJIbHO» CTAaBUTCSA, €CJIHM JOMYIICHBl OJIHA-BE CYIIECTBEHHBIC
omuOKu (B XO/I€ JKCIEPUMEHTa, B OOBSACHEHUH, B O(GOpMIICHHUH pabOTHI, IO TEXHUKE
0e30macHOCTH, B paboTe ¢ BelllecTBaMH U IpruOOpaMu ), KOTOPbIE UCIIPABISIOTCS C TOMOIIBIO
YUHTEIIA.

e OueHka «Hey10JIeTBOPUTEIbHO)» CTABUTCS, €CJIM JOMYIIEHBl CYIIECTBEHHbIE OIIMOKU (B
X0Jle PKCIEPUMEHTA, B 00bSICHEHUH, B OPOpMIICHUHU pabOTHI, MO TEXHHUKE 0€30MacCHOCTH, B
paboTe c BemecTBaMM M MPUOOpaMM), KOTOPhIE HE MCHPABISAIOTCS AaXe MO yKa3aHUIO
YUHUTEIS.

Bo Bcex ciydasx OIEHKa CHIDKAeTCs, €l OOydJaromMKCs He COONI0Ial MpaBHia TEXHUKU
0e301acHOCTH.

3.6. OmueHoYHbBIE CPEICTBA K 3a4eTYy.
3.6.1. Bonpocbl, BLIHOCUMbIE HA 3a4eT

Paszpen: Xumus
1. IlmanetapHas M KBaHTOBO-MEXaHMUYECKas MOJEIb CTPOCHHMSI aToMa.
2. BonopoaHslii mOKa3aTelb.
3. BoxopoaHslil moka3aTesb pacTBOpa paBeH 3, ONPENEIUTh KOHIIEHTPALMIO HOHOB
TUIPOKCHUIIA B PacTBOPE.
4. Bunael runponusa.

5. Hammcate ypaBHeHUs rMapoJin3a MO MEPBOM CTYIICHU: XJIOPU/IA KaJKs, alleTaTa HaTpHsl.
VYka3aTh XapakTep cpelbl.

6. IloHsATHE CKOPOCTH XMMHUYECKON pEeaKIUH.

7. Oxwucnenue u BoccraHoBieHue. [Ipusectu npumepsl.

8. Hamucats peakuuu ruznponunsa no nepsoii ctynenu: KCN, - cynbgaTa nnHKa.

9. IlpaBuna KBaHTOBOW MEXAHUKH.

10. dakTopsl, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEaKIIUH.

11. Ilopsinok ypaBauBanust OBP.

12. HanmnmmTe BCce BO3MOXKHBIE YPAaBHEHHUSI PEAKIMI B MOJIEKYJIIPHOM, HOHHON 1

COKpAIIeHHOW HOHHOM (hopMax MKy CISAYIOMMUM KUciIoTaMu 1 ocHoBaHUsMH: NaOH,
Mg(OH),, H>SO3, H3POs.

13. YpaBuenue HepHcra.

14. DnexTpoaHbIe MOTEHIUABI.

15. 'anbBaHUYECKUH HJIIEMEHT.

16. Koppo3sus metawmoB. Busbl u ciocoOs1 00pb0bI ¢ HEM.



3.6.2. Ilpumepsl 32124, BBIHOCUMBIX HA 3a4eT:
1. CocTaBbTe MONEKYJISIPHBIE YPaBHEHUS PEAaKILUil, KOTOPBIE BHIPAKAIOTCS CIICAYIOIIUMHU

HOHHO-MOJICKYJISIPHBIMA YPABHCHHUSMM
a) 3Ca’" + 2P04* = Ca3(PO4)2;
6) NHs" + OH— = NH4OH.

2.KonnenTparmus noHOB Bojopojia B pactBope 10-3 mounp/n. Paccunraiite ruapOKCHIIbHBINA
II0Ka3aTelb.
3.CKoIBKO JUTPOB BOJBI HeoOXoaumo no6aBuTh K 1,5 1 0,5 H pacTBOpa Xjopuaa HaTpHs,
q100BI IONMyuuTh 0,1 H pacTBOp.
4. Hantucatb ypaBHEHHMS peaKIMid THAPOIN3a COJICH 110 1 CTyNeHu B MOJIEKYJISIPHOM M HOHHOM
BUjE: - cynbdara amomMuaus, - KoS.
5. TemnepaTtypHbiii Ko3hdHUIHEHT peakiuu paBeH 2. Ha CKONBKO TpagycoB HEOOXOAMMO
MOBBICHTB TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B § pas.
6.CKOJIBKO JTUTPOB BOJBI HeoOXoaumo no6aBuTh kK 1,5 1 0,5 H pacTBOpa Xjopuaa HaTpHs,
yT00BI ONTy4nTh 0,1 H pacTBOp.
7. Hanuiure ypaBHEHUs! peakuid B MOJIEKYJISIPHON, MOHHOW U COKpPAILIEHHOW MOHHOMN
dbopmax MexIy CepHON KUCITOTOU U THAPOKCUIOM KaJlusl.
8.Bomopoaneiii mokaszaTenb pacTBOpa paBeH 3, OMNPEACIUTh KOHIEHTPAIMI0O HOHOB
TUIPOKCHUIIA B PACTBOPE.
9.0npenenuts 00beM 0,5 H cCepHOM KUCIOTHI, HEOOXOAMMBIN 11 HeHTpanu3anuu 150 M 0,1
H pactBopa KOH?
10. CocTraBbTe 1O TPU MOJEKYISPHBIX YPABHEHHH peaKIfil, KOTOPBIE BHIPAXKAIOTCS HOHHO —
MOJICKYJISIPHBIMU YPaBHEHUSIMU :
a) Mg?" + COs3* = MgCOs
6) H" + OH  =H,0

11. CoctaBbTe MONIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEaKuil
B3aUMOJICHCTBUS B PACTBOPAX MEXY:
a) XJIOPUJIOM KoOaibTa U CyIb(PHIOM KaJHs;
0)rUAPOCUITUKATOM KAJIUS U THIPOKCHIOM KaJIHS.

12. Kakoe 13 BelecTB: ruIpoKapOoOHaT Kanus, cyib(ar KaaMus, THAPOKCH] Oapus Oyaer
B3aMMOJIEICTBOBATH C CEPHOM KUCIOTON? BhIpa3ute 3TH peakinuy MOJIEKYJISIPHBIMU U
HMOHHO-MOJIEKYJIIPHBIMU YPaBHEHUSIMHU.

13. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS peaKuil
B3aUMOJICUCTBUS B PACTBOPAX MEXKIY:

a) cyabdar xene3za U HUTpaT CTPOHIINS;

0) HUTPUT HATPUS U COJITHAS KMCIIOTA.

14. Cxonbko mu1 0,5 M u 0,1 M pacTBOpOB a30THOM KUCJIOTHI CIEYET B3ATh IS
npurorosieHus 1000 mi 0,2 M pactBopa.
15. Ha ckoabko rpagycoB cCledyeT TIOBBICUTH TEMIIEpaTypy CHCTEMBI,
YTOOBI CKOpPOCTb peaxkuuu BO3poOcia B 27 pas. TemneparypHsIi
KO3 PUIMEHT CKOPOCTH peakluu paBeH 37
16. Ha  ckompkO  TpagycoB  cleQyeT  IOHHU3UTh  TeEMIEpaTypy  PpeakIUuOHHOU
CMECHM  JUld  YMEHBIIEHUS  CKOpPOCTM  peakuuu B 64  pasa, eciu
TeMIiepaTypHblid Koadduurent pasen 47
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17. Peakmuss mporekaer mo ypaBHenuro  4HClr) + Oz —2H2Om) + 2Clar). Yepes
HEKOTOPOE BpeMsl [0CIIe Havyalla peakiuu KoHlleHTpanuu BemectTs ctainu paBHbl: C(HCI)
= 0,25 monp/i; C(0O2) = 0,20 momw/m; C(Cl2) = 0,10 monws/n. Halimure wcxomHbIe
KOHIICHTPALIMHU XJIOPOBOIOPOa U KUCIOPO/A.

18. Ha ckonbKO IpaZycoB HY>KHO YBEIHMYUTH TEMIEPATypPy, YTOOBI CKOPOCTh XUMHYECKON
peakuuu Bo3pocia B 27 pa3? M3BecTHO, 4TO IpH yBEIWYEHUM TemiepaTypsl Ha 10
IpagycoB CKOPOCTh peaklliy Bo3pacTaeT B 3 pasa.

19. Peaknus nporekaer 1o ypaBHeHutro 2NOm) + Oxpp—  2NOzq). HauanbHble
KOHIIeHTpanuu pearupyromux Bemects obutu: C(NO) = 0,8 moinb/i1, C(O2) = 0,6 Moib/I.
Onpenennure, Kak W3MEHHUTCS CKOPOCTh PEAKIMH, €CIU KOHIICHTPAIMIO KHUCIOpOaa
yBenu4yuTh 10 0,9 Monb/i.

20. Cxopocts peaktmn 2SO>r) + Oxr) — 2SO3a) coctapuna 1,2 - 107 mons/n- ¢ mpu
KOHIIEHTpanusx pearupyromux BemiectB C(SO2) = 0,3 monb/n u C(O2) = 0,15 momns/m .
Onpenennure 3HAYEHNUE KOHCTAHTBI CKOPOCTH PEAKIIUH.

21. [Ipotekaer peakuust 4HCIlr) + Oy — 2H2Om) + 2CI2q). Yepe3 HekoTOpoe
BpeMsl TMIOCJIC Hadajda pPeaKuu KOHIEHTPAIMM YYacTBYIONIMX B HEW BEIIECTB
cranu: C(HC1) = 0,25 mons/m; C(O2) = 0,2 monw/n; C(Clz) = 0,1 mons/n. Kakumu 6b11m
KOHIIEHTPAIIMY UCXOHBIX BEIICCTB B HAYAIBHBIA MOMEHT?

22. BeluucanTe MOTeHIIMAal MArHUEBOTO 3JIEKTPOa B PACTBOPE €0 COJIM C KOHI[EHTpaIuei
nona maraug 0,001 moszv/n.

23. BhIUKCIMTE MOTEHIIMA [IMHKOBOI'O AJIEKTPOJIa 8 pACHEOpe ¢ KOHIICHTPAIIUEH HOHOB
yunka, pastoii 0,01 mov/n.

24, Brruncnure norennuan cepedpsinoro snexrpona B 0,1 M pactBope.

25. BrruncnauTe noteHImain MeIHOTO JIEKTPOJIA 8 pacmeope ¢ KOHIICHTPALUe HOHOB
meou (II) pasnoii 0,001 moaw/n.

26.  Bpramcnure nmoTeHIMan HUKeIeBoro uekTpoaa B 0,01 M pactBope.

27. BpluucnuTe MOTEHIIMA OJIOBSIHHOMW TJIACTUHKU B PACTBOPE C KOHIICHTPAIIUEH NOHOB

onosa (I I) pasHoii 0,1 Mosnb/m.

28. BrruncnuTe noreHuan BOLOPOAHOIO MIEKTPOAA, IOTPYKEHHOTO B pacTBop ¢ pH,

paBHbIM 10.

29. BeruucanTe MOTEHIIMAT CBHHIIOBOTO 3JIEKTPOJIa 8 pacTBope, coaepxaiiei 0,001 mons/a
TOHOB CBUHIIA .

30. Brruncnure norenuan anoMuHueBoro iekTpoaa B 0,1 M pactBope xiopuia

AJIFOMHUHHA.

31. Beruucnure noTeHnuan BOAOPOIHOIO IEKTpoa 6 pactsope ¢ pH 8.

["anpBaHUYECKUI DIIEMEHT COCTaBJIEH MAarHUEBBIMH JJIEKTPOJAMH, IOTPYKEHHBIMU B
pacTBOpsl pa3HoM KoHUEeHTpauuu- e,1 M U 0,001 M. CocTraBbTe cXxeMy KOHLIEHTPALIUOHHOTO
raJIbBAHUYECKOT0 3JIEMEHTA U HAIIUIIUTE IPOLECCHI, IPOUCXOIALINE HA JJIEKTPOJaX JaHHOTO
aneMeHnTa. Paccuuraiite J/C.

CocTaBbTEe CXEMBI JABYX TaJIbBAHUYCCKHUX JJIEMCHTOB, B OJHOM M3 KOTOPBIX HHUHK —
OTPULIATENIBHBIA  3JIEKTPOJA, B JPYroM — IOJOXKWTENbHbIM. Hamummure ypaBHeHHA
MPOLIECCOB, MPOTEKAIONIMX Ha AJIEKTPOJAaX COCTABIEHHBIX TaJIbBAHUUYECKUX 3JIEMEHTOB U
paccuutaiite cranaaptHyo J/IC. .
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CocTaBbTe CXEMBI JIBYX T'aJbBaHHYECKHX 3JEMEHTOB, B opuum U3 KOTOPBIX MEIb CIYy>KWJa
Obl KaToIOM, a B JIpyroM — aHojaoM. Hamummre ypaBHEHUs peakiMid, MPOHCXOMAIIUX
pu paboTe ATUX DJIEMEHTOB. paccuuTaiiTe cranmaptHyio DJIC.

['anbpBaHMUYECKUH 3JIEMEHT COCTOMT M3 CTAaHAAPTHOIO BOJOPOAHOIO D3JEKTPOJa U
BOJIOPOJTHOTO 3JIEKTPOJa, NOrpykeHHoro B pactBop ¢ pH 12. Ha kakom snektpone
BOJOPOJ OyJIET OKUCIATHCS MPU pabOTe DIEMEHTa, a Ha KaKOM — BOCCTAHABIUBATHCS !
Hanumure cxembl COOTBETCTBYIOLIMX 3JIEMEHTOB, paccuurtaiite DJIC.

["abBaHUYECKUH 3JIEMEHT COCTOMT M3 CEepeOpSTHOrO 3JIeKTpoja, morpyxkennoro B 0,1 M
pacTBOp HUTpaTa cepedpa, U CTaHIAPTHOTO BOJOPOIHOIO AeKkTpoaa. Hanummre ypaBHeHUs
AMEKTPOAHBIX MPOIECCOB M CYMMAapHOM pPEaKIMH, MPOUCXOASIIEH MpH padoTe 3JIeMeHTa.
CocraBbTe cxemy, paccuutaire IJC.

["anpBaHMYECKUI 3JIEMEHT COCTABJIEH U3 CTAaHAAPTHOI'O IIUHKOBOTO AJIEKTPOJA U XPOMOBOIO
3IEKTPOa, MOTPY>KEHHOTO B pacTBOp coaepkamuii nonsl xpoma (I11) ¢ konuentpanueii 0,001
M. Hanummure ypaBHEHUs peakUui, MPOTEKAIOUIMX Ha DJJIEKTPOAAX JAHHOIO 3JIEMEHTA.
Cocrasbte cxemy, paccunrante /(C.

Beruuciute 9/IC ranpBaHMYECKOrO 3J€MEHTa, 00pa30BaHHOTO HOPMAaJIbHBIM BOJOPOHBIM
AJIEKTPOJIOM M MEIHBIM 3JIEKTPoAOM, morpyxkeHHoiM B 0,01 M pactBop HUTpaTa MeIH .
CocraBpTe cXeMy, HAIUIINATE PEAKIMH Ha JJIEKTPOJIaX.

3.6.2. MeTtoguyeckue MaTepuabl

VYcnoBust v opsiiok mpoBeneHust 3auera nanbl B [Ipunoxkenun Ne 2 k [onoxenuto [1BJ]-07 «O
MPOBEJICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTeCTaIli 00yJarOIIUXCsI.

BaJ’IbHO-peﬁTI/IHFOBaﬂ OICHKA 3HaHHi7[, oﬁyqaloumxca coCTaBJICHA B COOTBCTCTBHUU C

[IB/JI-07 «O mpoBeneHUH TEKYyIIErO0 KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluu
oOyyJaronmxcs »

N3yuenne qUCIUTIIMHBI 3aBEpIaeTCs 3a4eTHBIM TecTupoBanueM (10 Bormpocos)
Tect cunTaeTcst BBIOJHEHHBIM, €CIIM CTYACHT ITPaBUILHO OTBETUI Ha 7 1 O0Jiee BOIIPOCOB).
Jlo 3auera omyckaercs CTyJIeHT, HAOpaBIIN B TEUEHUE ceMecTpa He MeHee 35 0asuioB.

Texymuii KOHTPOJIbL: MakcuMyM 60 GanioB
HToroBslii KOHTPOJIb: 3aueT — MakcuMyM 40 6aIoB.

Oo6mas cymma 6a/10B: MakcuMalibHOe KoaudecTBo 100 Gamios.

OI_IGHKa «HE3AYTECHO0» BBICTABJISICTCA CTYACHTY, O6H8.py>I(I/IBH_IeMy CYHICCTBCHHBIC Hp06eJIBI B
3HaHUAX OCHOBHOI'O yqe6H0—np0rpaMMHoro MaTepuaia, AOIMYCTUBHIEMY INPHHIOUIINAJIBHBIC

OIIMOKH B BBIIIOJHECHHH NpeaAyCMOTPCHHBIX HporpaMMoﬁ 3a,Z[aHI/II71; AaBUICMY OTBCT, KOTOpLIf/'I HC

COOTBETCTBYET BONPOCY FK3aMEHAIIMOHHOTO OnIIeTa.






