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1. IEJIM OCBOEHMS JUCIMTIIIMHEI (MOJTYJIST)

IensiMmu OCBOEHUS TUCHUILUTUHBI (MOIYJisl) «XWUMHS» SIBJISIOTCS: 0000UICHUE 3HAHUI pa3IMYHBIX
pa3aelioB XMMUU W BBISIBJICHUE OOIIMX 3aKOHOMEPHOCTEH XMMUYECKHX PEAKIMHA U COMYTCTBYIOUIUX UM
(U3MYIECKNX TIPOIECCOB; TIONYYCHHWE CTYACHTAaMH TIIyOOKWX 3HAHWH 1O XUMHH KaK OJHON W3
(yHIaMEHTATBHBIX 00IIe00pa30BaTeIbHBIX TUCIUILTNH; Pa3BUTHE XHUMHYECKOTO M JKOJIOTHYECKOTO
MBIIUICHUE Y BBITYCKHUKOB MHKEHEPHBIX (DaKyJIbTETOB CEIBCKOXO3SHCTBECHHBIX BY30B; (hOPMUPOBaHUE
€CTeCTBEHHOHAYYHBIX MTPECTABICHUH O BEMIECTBAX U XUMHUIECKIX MPOIeccax B MPHUPOIE.

2. MECTO JUCHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMMbI

B cooTtBeTrcTBHH C
y4€OHBIM TIJIAHOM
IUCLAIUINHA OTHOCUTCS

K 00s3aTeNpHON YacTu

CraTyc TUCIHIITUHBI 0azoBas

ObecneunBaroime IkonbHBINA Kype PU3UKH, XUMHU, MATEMATHKH.
(mpeAecTBYOMNE)

JTUCHIUTUTHHBL, TPAKTUKA

ObecneunBaemble CenbCKOX03HMCTBEHHAs: 3KOJIOTHsL, TOIUIMBO U CMa304YHbIE
(mocnemyrommue) MaTepHalbl, MATePUATIOBEACHNE M TEXHOJIOTUS KOHCTPYKIIMOHHBIX

JUCHHUIIIMHBI, ITPAKTUKHU MAaTCpHaIOB

3. PE3YJIbTATBI OBYYEHHUS 1O AUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

Howmep(a)
paznena(oB)
JTUCHUTUINHBI
(Momyst),
udp 1 HanMeHOBaHUE Wupnkarop(bl) JOCTHKEHUS KOMIIETEHIAN / OTBEYAIOUIEeTo(1X)
KOMIIETEHIIUU IUTAHUPYEMBIE PE3yJIbTaThl 00yUeHHs 3a (opMHPOBaHHE
JTAaHHOTO(BIX)
HMHAUKATOPa(OB)
JIOCTHKEHUS
KOMIIETCHIIUU
NN-1opk.1. JeMoHCTpHpYyeT 3HaHNE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX €CTECTBEHOHAYYHBIX u
OIIK-1: CmocobeH pemarb ’ Y
o01menpoecCHOHANBHBIX  TUCIMIUIMH, HEOOXOAMMBIX
THUTIOBBIE 3aJ1a4un
. JUIs  pelleHdss ~ TUIOBBIX  337a4y B o0jactu
podeCCHOHATEHOM
arpoOVHXEHEPUHI
JIEATEIBHOCTH Ha OCHOBE
N WNA-20mk.1. HMcnosnb3yer 3HaHUS OCHOBHBIX 3aKOHOB
3HAHUHA OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX M €CTECTBEHHBIX HAyK AJS PEIICHUS BCE
MaTeMaTHYECKUX
CTaHJAPTHBIX 337]a4 B arpOMH)KEHEPHH
€CTECTBEHHBIX  HAayK  C
N-3omc1. ITpumensier
MIPUMEHEHUEM
WHPOPMALMOHHOKOMMYHHUKALMOHHBIE ~TEXHOJIOTUH B
WHPOPMAITMOHHOKOMMYHHKA
. pELIEHUH TUITOBBIX 33/1a4 B O0JIACTH arpOMHKEHEPHH
LIMOHHBIX TEXHOJIOTUI
N-4omnk.-1. [Tonp3yeTcs cienuaibHBIMA IPOTpaMMaMi |
0a3amMH JaHHBIX NPHU Pa3padOTKe TEXHOJIOTHHA M CPEJCTB




MEXaHU3allM1i B CCIIbCKOM XO3SIHCTBE

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJIS)

4.1. Conep:xanue TUCUMILIMHBI (MOXYJIS)
4.1.1. Ounan popma:
Bunsr yueOHbBIX 3aHATHI
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1. |OcHOBHBIE 32KOHBI XMHH.
1.1. Ctpoenue aToMma. Crpoenue saopa. 1 1 4 | YO, |Cemunap
PagroakTuBHOCTE. PeakumoHHass crnocoOHOCTH 3a
BEIICCTB.
1.2.[Xumus u mepuoguuecKas cucTeMa 3JIeMeHToB,| 1 1 2 | YO, [cemunap, amckyccus,
T11CX0O. 3a (camocToOsTENbHAs
aboTa ¢ JuTeparypoi
1.3 [KrcaoTHO-OCHOBHEIC CBOMCTBA BEIIIECTB. 1 1 2 2 | YO, |cemuHap, JUCKycCHS,
KP, (camocrosTenbHast
3a [pabota c muTepaTypoun
1.4 Xumudeckasi CBsI3b, KOMIDIIMEHTAPHOCTb. 1 1 2 | YO, cemuHap, IUCKyCCHS,
3a [camocTosTenbHAas
aboTa ¢ JuTeparypoi
1.5 [KomrekcHbie COCTMHCHHS. Honopro- 1 1 2 4 YO, (Cemunap
AKIENTOPHAs CBSI3b IKP,
3a
2. Xumndeckasi TepMOJITMHAMHKA ¥ KWHETHKA.
2.1.|CxopocThb peaxkuuu 51 METOJIBI e 1 1 2 | YO, cemuHap, JOHcKyccus,
[pETyITMPOBAHUSL. KP, |camocrosiTenbHast
3a |pabota c nuTepaTypoi
2.2.[Xumuueckoe U pa3oBoe paBHOBECHE. 1 1 1 2 | YO, cemuHap, JOHcKyccus,
KP, [camocrostensHas
3a |pabota c nuTepaTypoi
3. [XuMHYecKHe CUCTEMBI
3.1 |[PacTBOpPBI, JUCTIEPCHBIE CUCTEMBI 1 1 1 4 | YO, [cemuHap, JHCKyccHs,
3a |camocTosTENbHAs
aboTa c TuTepaTypoi
3.2 |Crioco0b! BbIpaKeHUs] KOHIICHTPAIHH. 1 1 2 4 | KP, cemunap, JucCKyccus,
3a |camocTosTENbHAs
aboTa c IuTepaTypoi
3.3 [HeanekTpoauThl. DK TPOIUTHI 1 1 2 4 | YO, cemunHap, JIUCKyCCHS,
3a [camocTosTeTbHAs
aboTa c IuTepaTypoi
3.4 ['unponns conen. 1 1 2 4 | YO, [cemuHap, JHCKycCCH,
KP, |camocrtositenbHas
3a |pabota c nuTepaTypoi
4. [DneKTpOXMMHUYECKHE CUCTEMBI.
4.1 |OxuCIHTENbHO-BOCCTAHOBUTEIbHEIE CBOMCTBAl 1 1 2 4 | VO, cemuHap, JIHUCKYCCHS,




BEIICCTB. 3a [camocTrosTEenbHAS
aboTa ¢ JuTeparypoi

4.2 (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 1 1 2 4 | KP, cemunap, IHCKYyCCHA,

3a [camocTosTENnbHAas
aboTa ¢ JuTeparypoi

4.3 DnekTponM3 ~ pacTBOPOB M PacILiaBoOB| 2 1 2 4 | VYO, cemuHap, JHCKyCCH,
PIEKTPOJIUTOB. KP, camocrosTenpHas

3a |pabota c nuTepaTypoi
4.4 ["anpBaHUYECKHE DIIEMEHTHI. AKKYMYIIATOPHI. 2 2 4 |KP,K,cemunap, muckyccwus,
3a [camocTrosTEenbHASA
[pabota c nuTepaTypoi
4.5 Koppo3usi MeTaJuioB, CIOCOOBI 3amuThl o1 1 2 4 |KJLK,cemunap, muckKyccus,
KOPPO3UH. 3a [camocTrosTEenbHASA
aboTa ¢ JuTeparypoi
4.1.2. 3aounan popma:
Bunsr yueOHbBIX 3aHATHI
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1. |(OCHOBHBIC 3aKOHBI XUMHH.

1.1. Ctpoenue aToMma. Crpoenue Apa. 6 | KP, |cemunap, muckyccus,
IPamnoakTHBHOCTh. PeaknmoHHAs CITOCOOHOCTH| 3a |camocTosITeNbHAS
BEIICCTB. [pabota c TuTepaTypoi

1.2.[Xumust u mepuoauyecKkasl CHCTEMa 3JIEMEHTOB. 6 | KP, |camocrositenbHas
I[1CXD. 3a [pabota c muTepaTypoin

1.3 [KHCnoTHO-OCHOBHBIE CBOMCTBA BEIIECTB. 6 | KP, |camocTosiTenbHas

3a |pabota c nuTepaTypoi
1.4 Xumunyeckasi cBsI3b, KOMIDTUIMEHTAPHOCTb. 4 | KP, [camocrosTenbHas
3a |pabota c TuTepaTypoi

1.5 [KoMmiekcHbie COEIMHEHU. JoHnopHo- 4 |KP, |camocTosiTeIbHas
AKI[ENTOpHAsI CBS3b 3a aboTa c TuTepaTypoi

2. [Xumudeckas TepMOJMHAMUKA U KHHETHKA.,

2.1.Ckopoctb peaxiuu u METO/IBI ee 6 | KP, |cemmnap, muckyccus,
[PETYIINPOBaHUSI. 3a [camocTrosTenbHAsA

aboTa c TuTepaTypoi
2.2.[Xumudeckoe U pa3oBoe paBHOBECHE. 4 | KP, [camocTosTenbHas
3a |pabota c nuTepaTypoi

3. Xumudeckne CUCTEMBI caMOCTOsITeTbHAs

aboTa c TuTepaTypoi

3.1 [PacTBOpPBI, IUCIICPCHBIC CUCTEMBI 1 6 | YO, cemunap, aucKyccus,

KP, |camocrosTenbHas
3a |pabota c nuTepaTypoi
3.2 (Crtoco0Obl BhIpaXKEHUS KOHIICHTPALINH. 1 2 6 | KP, |cemunap, auckyccus,
3a [camocTosTeTbHAs
aboTa ¢ JuTeparypoi

3.3 [HeanekTponuThl. DIEKTPOIUTHI 6 | YO, [camocrosiTenbHas

KP, pabota c nurepartypoit
3a

3.4 ['unponus conen. 6 | YO, [camocrosiTenbHas

KP, pabora c nmutepaTypoit




3a
4. [DIeKTPOXUMUICCKUE CUCTEMBL.
4.1 (OKHCIUTEIBHO-BOCCTAHOBUTENIbHEIE CcBoMcTBal 1 2 6 | YO, |cemuHap, aHCKyccus,
BEILIECTB. KP 3acamocrosrensHas
aboTa c IuTepaTypoi
4.2 (OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH. 1 2 6 | KP, cemunap, nauckyccus,
3a [camocTrosTEenBHASA
aboTa c IuTepaTypon
4.3 DneKkTpou3  PacTBOPOB u  pacrutaBop 1 1 1 6 | YO, [cemunap, auCKyccus,
BIEKTPOJIUTOB. KP, (camocrosiTenbHas
3a |pabota c auTepaTypoi
4.4 "anpBaHUYECKHE DIIEMEHTBI. AKKYMYJISITOPHI. 1 1 1 6 |[KP,K,cemunap, nauckyccus,
3a [camocTrosTEenBHASA
[paboTa ¢ auTeparypoi
4.5 Koppo3ust MeTauioB, CrocoObl 3amuTel o1 1 1 6 |YO,K|cemunap, muckyccus,
KOPPO3UH. , KP, [camocTosTenpHas
3a [pabota c muTepaTypoin

YO, — ycrubiii onpoc, KP — konTponsHas padota, K — koyuiokBuyMm, 3a — 3a4erT.

4.2. PacnipeesieHHe 4acoOB AUCHUIIMHBI (MOAYJIA) 10 BUAaM padoThl U opMa KOHTPOJIA*

4.2.1. Ounas gpopma:

1 xkypc 2 Kypc 3 Kypc 4 xypc 5 Kypc
B .
A SAHATHH 1 ceM.|2cem. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. |8 cem. |9 cem. cg\)a
Jlexumu 18
JlaboparopHbie 18
[IpakTiueckue 18
Htoro koHTakTHOM padoTel| 54
CaMocTosTeNbHas paboTta 54
Dopma KOHTPOJIS 3
4.2.2. 3aounasn gpopma:
Bun 3arsTwii 1 xypc 2 Kypc 3 Kypc 4 xypc 5 Kypc 6 Kypc
Jlexuun 6
JlaboparopHbie 8
IIpakTHueckue 4
HTOro KOHTaKTHOM pabOTHI 18
CamocrosTenpHast paboTta 90
Popma KOHTPOIIS 3
4.2.3. Ouno-3aounan hopma:
1 xypc 2 xypc 3 Kypc 4 xypc 5 Kypc
B .
1L SAFITIT lceMm.|2ceM. |3 cem. |4 cem. |5cem. |6 ceM. |7 cem. |8 cem. |9 cem. Cig{
Jlexuuu 10
JlaGoparopHbie 12
[IpakTrdeckne 8
WToro KOHTaKTHOH paboOTHI 30
CaMocTosTeNnbHas pabora 78
Popma KOHTPOIIS 3




5. OPTAHM3ALMS M YYEBHO-METOJUYECKOE OBECIEYEHUE
CAMOCTOSITEJBLHOI PABOTBI OBYUATIOIAXCS 1O JUCHUIIINHE
(MOJZIYJIIO)

5.1. Conep:xanue caMOCTOATEIbHONH PadOTHI 0 AMCUHUILIUHE (MOIYJIIO)
— Tembl HHAUBUAYAJIbHBIX 32JAHUN:

Crpoenue aToma

XuMHUecKasi CBSI3b

I'mpponus conen

Peakiuu noHHOro ooMeHna
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
KommekcHple coeTuHEeHUS

PacTBOpBI, KOHIIEHTpaIUK

DIIEKTPOJIN3 PACTBOPOB U PACILIABOB JICKTPOIUTOB
l"anbpBaHHYECKHUE DIIEMEHTHI

Koppo3zus metanios

— Tembl, BBIHOCHMbIE HA CAMOCTOATEJIbHYIO IPOPAdOTKY:

®axkTop IKBUBAJIEHTHOCTH, MOJISIPHAsE Macca SKBUBAJICHTA, 3aKOHbI XUMUHU
XuMHyeckasi TEpMOJIMHAMUKA

Xumnueckas kuHetuka. Karanusz. depMeHThl Kak KaTalu3aTopbl OMOXUMUYECKUX
nporieccoB. OCHOBHBIE TOHATHS M OOIIME MPUHLMIBI KaTanu3a. ['oMOreHHsbIH
karanu3. epMeHTaTUBHBIN KaTaJIn3.

KoopauHanyoHHble COEIMHEHUS

Kucnoraocts u 6ydgepHocTs pacTBOpoB. buosnoruueckas poib OydepHbIX cucTeM
Kaxymascs crenens nucconuanuu. AKTUBHOCTb, KO3()(QUIIMEHT aKTUBHOCTH.
WNounnas cuna pactBopa.

[Tpuunnbl 06pa3zoBaHus pacTBOpoB. DU3HUECKUE U XUMUYECKHUE CHITBI
oOycriaBnuBatone oopazoBanue pacTBopoB. ConbBaTaus U rUpaTarus.
Pu3nko-xuMHuUeckas Teopus oopasosanus pactsopos [[.J11.Menneneesa

CriocoObI BeIpaXKeHUsI KOHIIEHTPALUU pacTBOPOB

ATOMHO-MoJeKyIsipHOe yueHrne. COBpeMEHHOE MPEeACTaBIEHUE O CTPOSHUH aTroMa
C TOYKH 3pEHHS KBAHTOBOW TEOPUH.

B Teuenune cemecTpa CTyAeHTaM PEKOMEHIYETCS BBIOpATh M3 MPEAJaraéMoro CIMCKa TEMbI
scce U pedeparoB Haubosee HMHTEpPECHble Ui HUX. B COOTBETCTBMM ¢ KaJeHOapHO -
TEMaTUYECKUM IUIAHOM OCBOCHHS JMCLUMILIMHBI MO BBIOPAHHOM TeMe MOJArOTOBUTH KpPAaTKOE
cooOl1eHre Ui OJHOTPYNITHUKOB € Mpe3eHTaluel. B npolecce moAroToBKU K BBICTYIJICHUIO U
3aHATUIO IIPENOJaBaTeNlb KOHCYIBTUPYET CTYAEHTa, MOMOraeT Oosiee MOJIHO, JOCTYIHO H
MHTEPECHO PACKPBITh TEMY.

- Apyroe

CIIMCOK TEM PEDEPATOB
1. Tepmoxumus.
2. DIEKTPOXUMHUYECKUE CUCTEMbI
3. CrocoOBl 3aIUTHI OT KOPPO3HH.
4. AKKYMYISITODBI.



Cmucok tem pedepaToB €XKEromgHO OOHOBISETCS, B JOINOJHEHHE HAMOOIee aKTUBHBIC U
TF0003HATENFHBIE  CTYACHTBI MOTYT MPEMJIOXKHTh CBOM TEMBl IO TPEIBAPUTEIHHOMY
COTJIACOBAHUIO C TMPEMOAaBaTEIeM W KaJlEeHJAAPHO — TEMAaTHYEeCKUM IIJJAHOM OCBOCHHSA
JVCIIATUTAHBI.

5.2. KoHTpOJIb cCaMOCTOATEIbHOI PadoThI
OreHka pe3yabTaToOB CaMOCTOSITEIBHOIN paboThl OpraHu3yeTcs CIeAYIOIINUM 00pa3oM:

- mpopaboTka ydeOHOro Mmarepuana (IO KOHCIIEKTaM, y4eOHOH W Hay4YHOM JMTepaType,
AIIEKTPOHHBIX YU4EOHBIX PECYpPCOB);

- HM3y4YCHHE TEM TEOPETHUYECKOr0 Kypca, 3alUIaHUPOBAHHBIX JUISi CaMOCTOSTEILHOTO
OCBOCHHS;

- HamKcaHue pedepaToB U BHICTYIUICHUS C JOKJIAIaMU Ha IPAKTUYCCKUX 3aHSITHSX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBIITOJIHEHHE KOHTPOJIBHBIX PadOT, YCTHBIE OMPOCHI, KOJJIOKBHYM

- 3aIlIMTa OTYETOB IO Ja0OpaTOPHBIM paboTam.

- BRICTYIUICHHE ¥ 3amuTa pedepara

- c/lava 3aJera.

5.3. YueOHO-MeTOAMYECKOE 0OOeclieueHHe CAaMOCTOATEIbHOH padoThl

[Ipn BBINOJHEHUH CAMOCTOATENFHON pabOThl PEKOMEHAYETCSl HCIIOIb30BaTh OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JINTEPATYPY, METONNYECKHAE yKa3aHHs U Pa3pabOTKH Kadelnpsl, yKa3aHHbIC B
n.6.1. — 6.6.

J171 BBITIOJIHEHUS CTYJIEHTaMU CaMOCTOSITENIbHON pabOThl HE PEYCMOTPEHO METOINYECKUX
pekoMeHaauuii u ykaszanuii. Ha 1a00paTopHO — NMPAaKTUYECKUX 3aHATHAX CTYICHTHI MOJTYYarOT
WHIUWBUAYAJIBbHBIC 3aJaHW U BBIIIOJHAIOT UX K CICAYIOIECMY 3aHATHUIO:

B cooTBeTcTBUM ¢ KaJleHJApHO - TEMATHYECKUM IIJITAHOM OCBOEHUS TUCLUILTUHBI 110 BEIOPaHHOM
TeMe MOATOTOBUTH KPaTKoe COOOIIEHHE C TPe3eHTalneH

6. YYEBHO-METOJIMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
TV CHUIIMHBI (MOIYJIS)

6.1. OcHoBHas y4yeOHas TUTEPATyPa, HEOOXOAUMAs 1JIsl OCBOCHHMS THCIUIIIHHBI (MOXYJIsT)
1) J.K. Kuszes, C.H. Cmapoirun. Heopranndeckas xumus. M.: [Ipoda, 2005. 591¢.(94)
2) Eropos B.B. Teoperndeckne oCHOBBI Heopranudeckoit xumun. M.: Jlaub. 2005(207)
3) Haymoa M.K. OcHOBHbIE 3aKOHBI W TOHATHS XHMHH. BaXHEHIIHE KI1acChl
HEOpraHMYecKUX COoelMHeHUH : yueb. mocodue s ctya. Arp.,Bert.,300 / 1. K. Haymosga,
T.A Ilanosanosa - Usanoso : UT'CXA, 2015.

6.2. lomoiHUTe/IbHAA y4YeOHAsi JMTepaTypa, HeoOX0AMMAasi JJIsi OCBOEHHMS JAWCUHUILIUHBI
(Mmoay.ns)
1) B.B.Boabsxun. O6mias xumus. OcaoBHo# kypc. CII6.: Jlanb. 2008. 464 ¢.(20)...
2) PactBopbI AmmeKTponUTOB : yued. mocodue / coct. Ky3pmuna T.A., IllanoBanoBa T.A.,
nox pea. Haymonoit U.K. - UBanoso : UT'CXA,2014
3) OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu: yued. mocobme/coct. HaymoBa W.K.,
Cy66otkuna WU.H.- UBanoso: UT'CXA,2015
4) DneKkTpoXMMHUYECKHEe CHCTeMBI: yued. mocodue/ coct. Haymora N.K., Cy66oTkuna W.H.-
HBanoso: UI'CXA,2015
5) Eropos, B.B. Teoperuueckre OCHOBbI HEOPraHMYECKOW XUMHHU. KpaTkuii Kypc s

CTYJICHTOB CEITbCKOXO03IMCTBEHHBIX BY30B. [ DIEKTPOHHBIN pecypc| — DIEKTPOH. 1aH. —



CIIb. : Jlanb, 2017. — 192 ¢. — Pexum goctyma: http://e.lanbook.com/book/91304 —
3arii. ¢ ’KpaHa.
6.3. Pecypcnl cetn «AHTEpHET», HEOOXOAUMBIE 1151 OCBOCHHS JUCIHILIHHBI (MOTYJIs)
1)Hayunas snektponHast 6ubanoreka e-library.ru / http://e-library.ru.

2)EnuHOe OKHO JocTyma K oO0pa3oBaTelbHBIM pecypcam. OIeKTpoHHas Oubnmoreka /
http://window.edu.ru

6.4. MeTonnueckue yKa3aHus 1Jis1 00y4ar0mMXcs M0 OCBOCHUIO M CUUILITUHBI (MO1YJIs)

1) Haymosa M.K., Illyrosa T.A., llanoBanoBa T.A. CtpoeHne aroma. XMMHUYCCKAs CBS3b.
NBanosckas [[CXA. um. akanemuka J[.K. bensesa , 2008 MeToaudeckoe mocoowne.

2) HaymoBa W.K., IllyroBa T.A., IllamoBamoBa T.A. MouHOe mpOU3BEAECHUE BOJIBI.
Bonoponusriii mokaszarens. MiBanoBo: MBanosckas 'CXA. 2005 Meroauueckoe mocodue.

3) Haymoma M.K., XmioctoBa A.B., MakcumoB A.M. MHunuupoBaHHe OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMUA B PACTBOpPAX SJEKTPOJIUTOB MOJ JCHCTBUEM TJICIOIIETO
paspsina MBanoBo: MBanoBckas ['CXA. um. akanemuka /[.K. bensesa , 2009. YueGHoe
nocobue.

4) Haymosa W.K., IllamoBamoBa T.A., Kyspmuna T.A. PacTBOpsl 3IIEKTPOJIHMTOB
Npanosckas [CXA. um. akanemuka JI.K. bensiera, 2014 r. Yuyebnoe nocodue.

5) Haymosa M.K., IllamoBamoBa T.A. Kiaccel HEOpraHHYeCKUX coeAuHeHUil VBaHOBCKast
I'CXA. nm. akanemuka JI.K. BensieBa, 2015 r. Yue6HOe mocoOue.

6) Haymoma U.K., Cyo6orkuna M.H. Diextpoxumuueckue cuctemsl. MBanosckas ['CXA.
uM. akanemuka J[.K. bensiea, 2015 r. YueOnoe nocooOue.

6.5. HudopManuoHHbIe CHPaBOYHbIe CHCTEMbl, MCIOJIb3yeMble /Jsi OCBOCHMS
AUCHHUILIMHBI (MOAYJis1) (IPH HEOOXOAMMOCTH)
1) Hayunas snekTpoHHast Oubinoreka http://e-library.ru

6.6. IlporpamMHOe oOecneyeHue, MCMOJAb3yeMoOe /JI OCBOEHHUS JAUCHUIIMHBLI (MOIYJIs1)
(pu HEOOXOTUMOCTH)
1) Omneparnonnas cuctema tuma Windows.

2) VHTerpupoBaHHBIN MAKET MPHUKIAJHBIX TPOrPaMM OOIIEro Ha3HAUCHHUS

7. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOUMAS 1151
OCYIIECTBJEHMS OBPA3OBATEJLHOIO IMPOIECCA MO JAUCIHUATLITAHE
(MOJLY.JTIO)

Ne HaunmeHnoBaHnue cnenuaJbHBIX MOMELIEHHIT*
3 M NOMelIeHUH 1JIsl CAMOCTOATEIbHOM
padoThI

OCHaHIeHHOCTb CHenUaJbHbIX NOMeEIeHUIi 1 MOMeleHn it

/1 TSl CAMOCTOSITEILHOM PagoThI

1. YKOMIIJIEKTOBaHA CIIEIHAIN3UPOBAHHOM (yueOHoif)
Mebenpio, Ha0OpOM JAEMOHCTPALIMIOHHOTO 000PYIOBaHHS
W y4eOHO-HATJISIIHBIMU MTOCOOUSMHE, 00eCIIeUnBaIOIINMH
TeMaTHIECKHe WIIFOCTPALIUHY, COOTBETCTBYIOILIUE
paGoueil  mporpamMme  AMCHMIUIMHBIL, a  TaKxke
TEXHUYECKUMH CpelCcTBaMHU 0O0yueHHs (IIePEeHOCHBIM
MYJIbTUMEIUHHBIM MIPOEKTOPOM, MOPTATUBHBIM
komnblorepoMm  THna  «HoyrOyk»,  mepeHOCHBIM
Pa3ABMKHBIM 3KPaHOM), CITy)Kalllue JUIS MPeICTaBICHUS
yueOHOI HHPOpMaIK OOJBIION ay TUTOPHH.

YueOHas ayquTopus TSI POBEICHIS
3aHATHUM JICKIIMOHHOT'O TUIIA

2. |YueOHas ayJUTOPUS ISl IPOBEJICHUS YKOMIIJIEKTOBAHA CIELUATU3UPOBAHHON (yueOHoif)
3aHITHN CEMMHAPCKOTO THUIIA, MeOeIbl0, TEPEeHOCHBIMH TEXHHUYECKUMH CPEACTBAMHU



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

MPAKTUYECKUX 3aHATUH, ISl TPYIIIOBBIX U
WHIUBUTYJTbHBIX KOHCYJIbTAITHH,
TEKYILEro KOHTPOJIS U IPOMEKYTOUHOU

o0yuyeHuss M JabopaTopHBIM O0OpYAOBaHHEM (AaNTEUKa
WHIUBUTyaJTbHAS, 1 BBITSDKHON mkad, BECHI
aganutndeckue BJIP-200 (6 mr), Beckl TexHUueckue (2

aTTeCcTalluu. wr), OOK-56, cymmnpHbI mKadp ) KOMIUICKTHI
nmabopaTopHOI XUMHYECKOH OCY[IbI, IJIATKA
HIIEKTPHYECKAsl.
YKOMIUIEKTOBaHa CTICUATIN3UPOBaHHON (yueOnoit)
YueOHas ayaAuTOpust 1UIsl IPOBEJCHUS MeOenblo, TEePeHOCHBIMH TEXHUYECKUMH CpPEICTBAMU

3aHATHN CEMHUHApPCKOTr0 THUIIA,
MPAKTHYECKUX 3aHATUH, [Tl TPYIIIOBBIX U
WHJUBUYabHBIX KOHCYJIbTAIIHM,

oOydenust u JabopaTopHBIM 00OpyIOBaHHMEM ( anTedka
VHIUBUYaJIbHAS 1 BRITSDKHOM  mIKada, BECHI
aHanutndeckue BJIP-200 (6 mwr), Bechl TexHuueckue (1

TEKYIIEr0 KOHTPOJIS U MPOMEXyTouHO#  |mr), DPDOK-56, cymmnbHbi  mikad)  KOMIUIEKTHI
aTTecTaluu. nmabopaTopHOM XUMHYECKOH MOCY[IbI, IJIATKA
AIIEKTPUYECKasl.

YKOMIUIEKTOBAHO  CIICIMATM3UPOBAHHOH  (yueOHOM)

TTomemenune 11t caMOCTOSITEIbHON
paboThI

MeO0eIpIo, OCHAIEHO KoMIbloTepHOM Texaunkon (15 TIK)
C BO3MOJKHOCTBIO TMOAKIIOUEHUS K ceTu "HMHTepHeT" U
obecrieyeHo JOCTYIIOM B 3NEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTEIHHYIO cpemy
OpraHu3alliy, MPUHTEPOM, 3 CKaHEpaMH

ITomemenue Uit XpaHEeHUS U
IPOPHIAKTHYECKOTO 00CTYKUBAHUS
y4e6HOT0 000pyIOBaHUS

VKOMIIJIEKTOBAHO CHELUATM3UPOBAHHON MeOenblo st
XpaHeHUs] 000PYAOBaHUS M TEXHUYCCKHUMH CPEICTBAMU
TS €70 00CITy )KHBaHHS




IIpunoxenne Ne 1
K pado4eil nporpamme no aucuumiuae XUMMUSA

®OH/J] OLIEHOYHBIX CPEJICTB IO JUCIUATLTAHE (MOIYJIIO)

«XHUMHUD»

1. Ilepeyenb komneTeHUNi, popMUPYEeMBIX HA JAHHOM JTaIle

1.1. Ounasa gpopma:

WNunukaTop(bl) TOCTHKEHHS

[Indp n HanMeHOBaHNE dopma O1neHoYHBIC
KOMITETCHIINH / TUIAHUPYEMBIC %
KOMIICTCHITUN KOHTPOJIS cpeicTBa
pe3yIbTaThl O0yUEeHHS
1 2 3 4
1 .KOMIIIIEKTHI
KOHTPOJIBHBIX
WNA-1onk-. EMOHCTPUPYET 3HAHHE o
H-lomka. [ pupy 3aTaHmit o
OCHOBHBIX 3aKOHOB MaTEMaTHYCCKUX,
BapuanTtam (KP),
€CTECTBEHHOHAYYHBIX nvo, K,
2.BOIPOCHI o
obmenpodeccnoHanpHbIX  auctwring, |[KP, 3a. oMM
HEOOXOJUMBIX ISl PEIICHUS THUIOBBIX|1-i cem. (pazzienam)
3a/1a4 B 00JIaCTH arpOMHKEHEPUHU p
nucuuruab (K)
3.KOMILJIEKTHI
OWMIIETOB K 3a4eTy
1 .KOMIIJIEKTHI
KOHTPOJIBHBIX
3a1aHuI no
NI-20nk.1. Ucnonp3yet 3HAHMS
BapuanTam (KP),
OCHOBHBIX 3aKOHOB MaTeMaTtHdeckux H|YO, K,
eCTeCTBeHHbIX Hayk s peueHus|KP, 3a 2.BONpOCHI o
OIIK-1:  Cmocoben  pemarb Y P J T |temMaMm
CTaH/APTHBIX 3aJ1a4 B arpouHxeHepuu |1-ii cem.
TUIIOBBIE 3a1a9u (pazmemam)
npodecCHOHANTEHON nucrurnas (K)
JEATETLHOCTH Ha OCHOBE 3HAHMM 3 .KOMIUIEKTBI
OCHOBHBIX 3aKOHOB OWJIETOB K 3a4eTy
MaTEeMaTHYECKUX u 1 .KOMITJIEKTHI
€CTECTBEHHBIX HayK v KOHTPOJIBHBIX
MpUMEHEHUEM WH(GOPMAIOHHO- 3a/laHuit o
> dop U1-3omc-1- [Ipumenser
KOMMYHUKAIIMOHHBIX BapuanTam (KP),
N WHPOPMAIMOHHO-KOMMYHUKaIMOHHbIE | YO, K,
TEXHOJIOTUI 2.BOTIPOCHI o
TEXHOJIOTHH B pellIeHUU TUNOBbIX 3aaa4|KP, 3a. TeMaM
B 00JIACTH arpOMHKEHEPUH 1-ii cem.
(paznmemam)
nucnuinae (K)
3.KOMIUIEKTHI
OWMJIETOB K 3a4eTy
1.KOMIUIEKTHI
KOHTPOJIBHBIX
3alaHuN o
U-4onk-1. Tlonp3yercs cnenuanbHbIMA vO K _|BapHaHTam (KP),
nporpaMMamMu ¥ 0azaMu JaHHBIX TpU KP ,3a ’|2.BONIPOCHI o
pa3paboTKe TEXHOJOTHH W CPEICTB 1 f/JI’CGI\'/I TeMaM
MEXaHU3aIUU B CEIIbCKOM XO03SCTBE " |(pa3nenam)

nmucrurinHb (K)
3 KOMIUIEKTEI
OMJICTOB K 3a4eTy




1.2 3aounaa ¢popma:

MIupp wu  wHaumenoBanue|MHaukarop(pl) noctwkeHus kommereHyn /|Gopma  |OneHoUHBIC
KOMIIETEHIINN IJIAHUPYEMbIe Pe3yJIbTaThl O0yUeHHS KOHTPOJISI|CPEICTBA
1 2 3 4
1.KOMILIEKTHI
KOHTPOJIBHBIX
N-1omk.1. HeMoHCTpUpyeT 3HaHHE 3aJaHnil o
OCHOBHBIX  3aKOHOB  MaTeMaTHYECKHX, BapuanTaM (KP),
€CTECTBEHHOHAYYHBIX ulyo, 2.BOIIPOCHI o
obmernpodeccroHaTFHBIX mucuumung, KPP K, 3a. |temam
HEOOXOIUMBIX JUIS pelIeHus THIIOBBIX 3a1a4|l-it kype. [(pa3genam)
B 00JIaCTH arpoMHKEHEPHH mucrmuHbl (K)
3.KOMITIEKTHI
OMIIETOB K 3a4eTy,
OWJIETHI K 3a4ETy
1.KOMILIEKTHI
KOHTPOJIBHBIX
WN-20nk.1. Wcnonp3yer 3HAHUS OCHOBHBIX 3a/laHHH -
3aKOHOB MaTeMaTH4eCKHX M eCcTeCTBEHHbBIX|YO papuantan (KP),
OIIK-1: Cmocoben pemaTh ’ 2.BOIPOCHI o
THIOBLIC U HAayK JJIsl pELICHUs CTaHAApTHBIX 3a7a4 B Kli,K, 3a. TeMaM
. arpOMHXECHEPUHU 1-i1 kypc.
npoheCCUOHATBHOMN (paznenam)
NEATCILHOCTH Ha  OCHOBE muctumuHb (K)
3HAHUH OCHOBHBIX 3aKOHOB 3.KOMILIEKTBI
MaTeMaTHYECKUX u OMJICTOB K 3a4eTy
€CTECTBEHHBIX HayK c 1 .KOMIIIIEKTBI
MIPUMEHEHUEM KOHTPOJIBHBIX
MH(OpMAIHOHHO- N-3onka1. Ilpumensier wuH(OpManOHHO- Sazanmn 1o
KOMMYHUKAIIMOHHBIX BapuanTtam (KP),
TOXHOIOIHH KOMMYHUKAIIUOHHBIE TEXHOJIOTHH B|YO, 2 BOTIPOCE! o
penieHny THUNOBBIX 3amady B obOnactu|KP,K, 3a. TeMan
arpoOMHXCHEpUU 1-i kypc. (paszicnam)
nuctumuHs! (K)
3.KOMILIEKTBI
OMJIETOB K 3aUeTy
1. KOMIUIEKTHI
KOHTPOJIbHBIX
3a1aHUI o
U-4onka.  Ilomp3yercs  crenuanbHBIMU VO BapuanTtam (KP),
mporpaMMaMu U 0a3aMu  JTaHHBIX TIpH KP ,K 3a 2.BOIIPOCHI 1o
pa3paboTKe  TEXHOJOTHMH W  CPEICTB 1_171’ K;’pC‘ TeMaM
MEXaHU3AINH B CEITLCKOM XO3SIICTBE "|(pazmenam)

nuctumuHs! (K)
3. KOMIIIEKTBI
OMIIETOB K 3a4eTy

2. Iloka3aTen U KpPUTEpPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHIHH HA JAHHOM

Jramne ux (POpMUPOBAHUSA

Kpurepun onennBanus™
ITokazaren
u HEYJOBIETBOPUTEIBHO| YIOBJIETBOPUTEIBHO | XOpouo | OTJINYHO
HE 3a4TEHO 3a4TEHO
Ilonnora |YpoBeHb 3HaHU | MUHUMAJIBHO YpoBeHb 3HaHUN B|YpOBEHb 3HAaHUU B
3HaHWW  |HWKE MHHHMMAJbHBIX|JOMMYCTHUMBIH YpPOBEHBb|0OBEME, o0beMe,




TpeOOBaHUM, WMEJH|3HAHUH,  JOMYIIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOIIEM
MECTO rpyOBIe|MHOTO HETpyOBIX |TIpOrpaMMe mporpamMme
OIINOKHU OIINOOK MMOJATOTOBKH, HOATOTOBKH, 0e3
JIOIYIIEHO HECKOJIBKO|OIHO0K
HErpyOBIX OIMIIOOK

Hanuuue |[Ipu pemenuu|[IpogemonctpupoBan |[IponemoncTpupoBan |[IponemMoHCTpUpoBaH

YMEHHUI  |CTaHAApTHBIX 3a]a4 HE|bl OCHOBHBIC YMEHUS,|[bI  BCE  OCHOBHBIC|BI  BCE  OCHOBHBIC
MPOIEMOHCTPUPOBAHBI | PEIIICHBI TUTIOBBIC|YMEHHS, PEIICHBl BCE|YMEHHUS, PELICHBI BCE
OCHOBHBIE  YMEHMS,|33a4l C HErpyObIMH|OCHOBHBIE 3aJaydl C|OCHOBHBIE 3aJaud C
MMEIH MEeCTO TpyObIe|omuoKamu, HerpyObIMH OT/ICTbHBIMHA
OHOKH BBITTOJIHEHBI BCe|omunoOKamy, HECYILECTBEHHBIMHU

3aJaHWs, HO HE B|BBIIIOJHEHEI BCE|HEZ04ETaMH,

IIOJTHOM 00BbeMe 3aJjaHdsl B TIOJIHOM BBIIIOJIHEHBI BCE
o0Beme, HO[33JaHUSI B  IOJIHOM
HEKOTOpHIE clobobeme
HeoueTaMu

Hanuuue |[Ipu pemenun| Umeetcst ITIponemonctpupoBan |[IpogemMoHcTprupoBaH

HaBBIKOB |CTaHJAPTHBIX 3aJa4 HE|MUHUMANbHBIA HA00p|bl 0a30Bble  HABBIKH|bI HaBBIKU npu

(BageHue |IpOAEMOHCTPUPOBAHBI [HABBIKOB JUISI PELLICHUS [IPU PpeLIEHNH [peIIeHUH

OmbITOM) |0a30BbIC HaBBIKY,|CTAHAAPTHBIX 3aJad C|CTAaHJAPTHBIX 337ad C|HECTAHAAPTHBIX 3alad
UMENu MECTO TpyOble|HEKOTOPBIMU HEKOTOPBIMU 0e3 ommnodoK u
omnOKH HeJ04YeTaMHU HeloueTaMu HEI0YETOB

Xapaxtep |Kommerentus B|CopmupoBanrocts |CopmupoanHocTh  |ChopMHUPOBaHHOCTH

UCTHKAa  |[IOJHOH  Mepe  HE|KOMIIETCHLIUHU KOMIIETCHIIMH B LIEJIOM |KOMIIETCHLIUT

chopmupo |chopmupoBaHa. COOTBETCTBYET COOTBETCTBYET MOJIHOCTHIO

BaHHOCTH |VIMeromuxcs 3HAaHU, | MUHUMaJIbHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHUU, HABBIKOB|TPEOOBAHUAM. Nmeromuxcss  3HAHUM, |TpeOOBaHUSM.

AR50 HEOO0CTaTOYHO s |\ IMeroluxca  3HaHWi, yMEeHH, HaBbIKOB H|MMmerommxcss 3HaHUM,
peleHus YMEHUI, HaBBHIKOB B|MOTHBAllMU B II€JIOM|YMECHUH, HABBIKOB WU
MPAKTUIECKUX LEJIOM JOCTaTOYHO|IOCTATOYHO JUIS|MOTHBALIUK B IIOJHOH
(mpodeccroHaNbHBIX) | AT pelIeHHS [peleHus Mepe JOCTaTOYHO ISt
3aja4 MPAaKTUIECKUX CTaHJapTHBIX peIIeHUsT  CIOXKHBIX

(mpodeccHoHANBHBIX) |[MPaKTHYECKUX MIPAKTHIECKAX
3amay, HO TpeOyercs|(TIpodeccHoHANBHBIX) ((TpodecCHnOHaTbHBIX )
JOTIOJTHUTEITbHAS 3a7a4 3a1a4

MIPAaKTHKa o

OOJIBIIMHCTBY

MPAKTUIECKUX 3aj1ad

YpoBenb

chopmupo

BaHHOCTH Husknii Huxe cpennero Cpennuit Bricokuii

KOMITETEH

JA05051

* [lpenooaseamens enpage usmeHumv Kpumepuu oyenusanus 6 coomeemcmeuu c¢ PIOC BO u
ocobennocmamu OIOIL

3. OneHo4YHBIE CPeACTBA
[To HWKenpUBEIEHHOH CXeMe MPUBOJITCS TUIIOBBIC KOHTPOJIBHBIC 3aJlaHUs WM HHBIC

MaTepuabl,

HEOOXOOMMEBIE UISI OILIEHKH 3HAHWH,

YMEHUH,

HaBbIKOB U (WJIM) OMbITa

JESTENIbHOCTH, XapaKTepU3yIIUX Cc(HOpMHUPOBAHHOCTh KOMIIETCHIIMH Ha JaHHOM JTame (CM.
Tabnuiy 1).

3.1. 3agaum 119 KOHTPOJIBLHBIX padoT

3.1.1 3apaum s KOHTPOJIBHBIX padoT mo TeMme

KOHLIEHTPALMU B PacTBOpe»
1. Haiitu MomsipHyto KOHIIEHTpauuto 25% pactBopa cyibduna Hatpus (p = 1,09 r/min).

«Cnoco0nI

BBIPAKCHUSA




2. CKOJBKO BOJABI HY)XHO B35Th, 4TOOBI pacTBOpUB B Heil 20 I TUApOKCHIA HATPHS,
MOJTYYHJICS. pacTBOP ¢ KoHIeHTpamuen 0,2 mons/n (p = 1,1 r/m).

3. Haiitu MmomsmpHyt0 KoHIeHTpanuto 0,5 M pactBopa cunukata Hatpus (p = 1,06 r/mi).

4. Ckonpko Tpamm xisopunaa xene3a (ll) HyxHo pactBoputh B 300 T BOIBI, YTOOBI
HOJIyYUTh PACTBOP C KOHIIEHTpauuei 2,5 Mob/Kr?

3.1.2. Metogu4eckue MaTepuaJbl
AyIMTOpPHO MPOBOAATCS 9 KOHTPOJIBHBIX PadoT, 32 KaXKIYI0 M3 KOTOPBIX CTYIEHT MOXET
HOJYYHTh 5 OauIoB.

3.2. Bonnpockl K yCTHOMY ONpocCy
3.2.1. [lepeyeHb BONPOCOB [IJIsl YCTHOI'O OMPOCA MO CJIeAYIOIUM TeMaM:

TeMa «OcHOBHBIE 32aKOHBI ¥ IOHATHA XUMHN)

1. XuMunyeckue sIBIEHUs U IPOLECCH, KaK MIPOSIBIIEHUE XUMUYECKOTO JIBUKEHUSI MaTEpUH.

2. XUMUYECKUN XapaKTep OUOTOTHYECKUX 3aKOHOB.

3. OcHOBHBIE OHATHS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM Ta3oB, Yucino ABoraapo.
OkBUBaJIeHT. MoJsipHast Macca 3KBUBaJIeHTa. PakTOp 3KBUBAJICHTHOCTH.

4.3akoH 3kBUBaNEHTOB. [IposiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3MeE.

Tema «KnHeTHKa XMMHYECKHX IMPOLECCOB»

1.OCcHOBHBIE MTOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMHUYECKUX PEAKIIHI.

3.3akon gedctBus Macc. KoHcraHTa cKopocTH. MOJEKymsipHOCTh peakuuu. DakTopsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOU peaKkiuu.

4.3akon Bant-I'odda. Temneparypusiit ko dunuent. [Ipumenenue npasuna Bant-T'odda ans
IIPOrHO3MPOBAHHOIO XpaHEHMsI JIEKApCTBEHHBIX IpenaparoB. BiusHue Temneparypbl Ha
CKOPOCTH OMOJIOTMYECKUX MPOILIECCOB.

5.®@oroxumuueckue peakuuu. @ortocuHTe3 B Ouonornyeckux cucremax. Karamms. depmeHTsl,
KaK KaTalln3aTopbl OMOXUMUYECKUX MPOILIECCOB.

6. Xumnueckoe paBHoBecue. KoHcTtaHTa paBHOBecHs. CMelIeHHME XMMHUYECKOTO PaBHOBECHSI.
[Tpuanun Jle-Ilarense.

Tema «PacTBOpPBI»

1. CriocoOsI BeIpaKeHUsI KOHIIEHTPAIIUK PacTBOPOB. PacTBOPUMOCTH TBEPABIX, )KUJKHUX U
ra3o00pa3HbIX BEIIEeCTB. PACTBOPUMOCTD Ta30B B KPOBU U TKAHEBBIX )KUJIKOCTSIX.

2. KonnuratuBHbie CBOMCTBA PAaCTBOPOB HEINEKTPOJIUTOB. 3akoHbI Payis. D0ynrockonuaeckas
Y KPUOCKOIMYECKast KOHCTAHTA PACTBOPUTEIIA..

3.0cmoc. Ocmotmueckoe pnaBiaeHue. Poiab OCMOTHYECKOTO [JaBJiCHUS B OWOJIOTHYECKUX
cucreMax. Typrop. [Iimazmonus.

4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTHUYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB AJEKTPOIUTOB. 30TOHNYECKH KOAPPUIIMEHT ero GU3nIecKuii CMBICII.
6. Teopust >MEKTPOTUTHUECKON nucconmanuu. Poip THUApaTallid HOHOB B OHMOIOTHYECKUX
cucreMax. CUIIbHBIE U clIa0bIe 3JEKTPOIUTHI. CTENeHb TUCCOIUAIIMN; KOHCTAHTa JUCCOIHAITIH.
7. BomopoaHblii TOKa3aTeNb.

8. 'maposnus coueil.

Tema «OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIMI»

1. Kakue peakiiny Ha3bIBalOT OKHCIUTEIbHO-BOCCTAHOBUTEILHBIMU?
2. YTo Takoe OKUCIINTEIE?

3. YTto Takoe BOCCTAHOBHUTEIL?

4. Yto Takoe oxkuciacHue?



5. YTo Takoe BOCCTAHOBIICHUE?
6. [Topsimox ypaBHUBaHMS OKHUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM JIEKTPOHHOTO
OaytaHca

Tema «Koppo3usi MeTa/UI0B U CIJIABOB)

1. XKene3noe umznenue Mokpbuld 010BOM. Kakoe 3TO MOKpBITUE — aHOAHOE WM KaTOJIHOE?
CocTaBbpTe JIEKTPOHHBIE YPABHEHMSI QHOJHOTO M KaTOJHOTO IPOLECCOB 3TOr0 M3JENIUS NpU
HapyILIEHNUN LEJIOCTHOCTU ITOKPBITHS B PACTBOPE CEPHOU KUCIIOTHI.

2.Kene3noe wusnenue Nmoxkpelid MarHueM. Kakoe 3TO NHOKpBITHE — aHOJHOE WM KaTogHoe?
CocTaBbpTe JIEKTPOHHBIE YPABHEHMSI QHOJIHOTO M KAaTOJHOTO IPOLECCOB 3TOrO M3AEIUS INpPU
HapYLICHUH [EJIOCTHOCTH TOKPBITUS TPH aTMOC(HEPHOI KOPPO3UH.

3.Kene3Hoe wu3genue MOKpbUIM HUKeNeM. Kakoe 3TO MOKpPBITHE — aHOJHOE WM KaToJHOe?
CocraBbTe 3JEKTPOHHBIE YPABHEHHS AHOJHOTO M KAaTOJHOTO IMPOIECCOB 3TOr0 M3JEHUS MpHU
HapYIIEHUHU LEJTOCTHOCTU MOKPHITHS B pe3yIbTaTe MOUYBEHHOM KOPPO3UH (Cpelia HeUTpaibHasi).

4.Kene3noe mznenue MOKphUTH cepeOpoM. Kakoe 3TO MOKpBITHE — aHOAHOE WIIM KaTOAHOE?
CocTaBbpTe IJMEKTPOHHBIC YpPaBHEHHsI aHOJIHOTO M KATOJHOTO MPOIECCOB 3TOTO H3AENUS MPHU
HAPYIICHUU [[EIOCTHOCTHU MOKPBITHS B pe3yNIbTaTe MOYBEHHOW KOPPO3UH (Cpea Kucias).

5.Kene3Hoe wuznenue MOKPHUIM OJIOBOM. Kakoe 3TO TMOKPBITHE — AHOJHOE WIIM KaTOJHOE?
CocraBbTe 3JEKTPOHHBIE YPABHEHHUS AHOJHOTO M KAaTOJHOTO IMPOLECCOB 3TOr0 MU3JEHUS INpU
HAPYIICHUU [ETOCTHOCTU MOKPBITHS B PACTBOPE COISIHON KUCIOTHI.

3.2.2 Mertoanyeckue MaTepuabl

Pa3BepHyTHIN OTBET CTyI€HTA JIOJKEH MPEACTABIIATH CO00 CBSI3HOE, TOTMYECKU
MoclieI0BaTeIbHOE COOOIIEHNE Ha 3a/IaHHYIO TEMY, MIOKa3bIBaTh €0 YMEHHE IPUMEHSTh
OIpCACIICHM, IIpaBrJIa B KOHKPCTHBIX ClIydasX.

Kpurtepun oieHKH yCTHOTO0 onpoca
«OTJIMYHO» BBICTABJIACTCA o6yqa}01ueMycsi, €CJIM OH YETKO BBIPAXKACT CBOIO TOUKY 3PCHUA
[0 paccMaTpUBAaeMbIM BONpOCaM, IPHUBOJS COOTBETCTBYIOLIME (DaKTHUECKHE JIOBOJBI U
MPUMEPEL.

«XOpPOLIO» BBICTABISAETCS 00y4aroleMycsl, €CI OH JIONyCKaeT OT/AebHble HeOOoJbIINe
HETOYHOCTH NMOTrpCUIHOCTH ITPU OTBECTE.

«Y/10BJIETBOPUTEJBHO» BBICTaBIIAETCS O0OydaroLleMycsi, €Clii OH OOHapyXHBaeT
nmpoOesbl B 3HAHUAX (PAKTUYECKOTO U OCHOBHOTO Y4€OHO-IIPOTPaMMHOTO MaTepualia u3ydaeMon
JUCLHUTIITUHBI.

«HEyI0BJETBOPUTEJIbHO» BBICTABIAETCS OOyyarolleMycs, €clid OH OOHapyXHUBaeT
CYIIECTBEHHbIE MpPOOETbl B 3HAHUAX OCHOBHBIX TEOPETHYECKHX IOJIOKEHUH ydeOHOU
JUCHOUIINIMHBI, HCEYMCHHEC C IIOMOLIBIO IMperoaaBaTeyid IIOJYYUTH IMPABUIBHOC PCHICHUC
KOHKPETHOW MPAaKTUYECKOH 3aa4M U3 YUCIia IPeAyCMOTPEHHBIX pabouell mporpaMMoil yueOHoi
JUCHUITIINHBI.

3.3. Ycrnbiii onpoc (KossiokBuym)

3.3.1. IlepevyeHb BONPOCOB JJI YCTHOIO ONMPOCA KOJLUIOKBHYMA 10 TeMme «['ajbBaHUYeCKUe
3J1eMEeHThD»

1. Bo3HUKHOBEHHE IBOMHOTO 3JIEKTPUUECKOr0 CJI0s Ha TpaHule pasaena (a3 KHUIAKOCThb-
TBEPJOE.

2. Uto Takoe raJlbBaHUYECKUMA PJIEMEHT?

3. OnpeneneHue Karoa U aHOJa B ralbBAHUUECKOM DJIEMEHTE.



4. YTO Ha3bIBAIOT CTAaHAAPTHBIM AJIEKTPOIHBIM MOTEHIIMAIOM?
5. UTo Ha3bIBAIOT CTAHAAPTHBIM BOAOPOIHBIM AJIEKTPOIOM?

6. YpaBaenue HepHcra.

7.Pacdetr DJIC raipbBaHHYECKOTO dJIEMEHTA

8. UTo Ha3bIBAIOT KOHIIEHTPALMOHHBIM 3JIEMEHTOM?

9. Uto Takoe akKyMyJsTop?

3.3.2. MeToanueckue MaTepuabl

Kpurtepun oieHKH KOJIIOKBHyMA

«OTJIMYHO», BBICOKHH YPOBEHb

OO6yuaromuiics moka3an IPOYHbIE 3HAHHUSI OCHOBHBIX MOJOXKEHHUH MO TeMe KOJIOKBUyMa
B paMKax paszzienia y4eOHOW AWCUUIUIMHBI, YMEHHE CaMOCTOSITENbHO pellaTh MPaKTUYECKUE
3aJa4i, JeaTh 00OCHOBAHHBIEC BHIBOJIBI.
«XOpOo1110», MOBbILIEHHbII YPOBEHb

OOyuaromuiics moka3an IPOYHbIE 3HAHHUSI OCHOBHBIX TOJIOKEHUI MO TeMe KOJIOKBHUyMa
B paMKax paszjena y4eOHOM AMCUMILIMHBI, YMEHHE CaMOCTOSITEIBHO pellaTb KOHKPETHbIE
MpPaKTUYECKHE 3a/Jayd, MpeayCMOTpeHHble pabodeld MporpaMMoi, OpPHUEHTHPOBATHCS B
PEKOMEH/I0BaHHOM CIIPaBOYHON JUTEpaType, YMEET IPAaBUIBHO apryMEHTHUPOBATh MOJyYEHHbIE
pe3ybTaTHI.
«Y/10BJIETBOPHUTEJIBbHO», IOPOT0BbIil YPOBEHb

OOyuvaromuiics TMOKa3ajll 3HAHME OCHOBHBIX IIOJIOKEHWH TEeMbl B  Tpesenax
COOTBETCTBYIOIIIETO pasfena y4eOHOW TUCHMIUIMHBI, YMEHHE TIOJIYYUTh C ITOMOIIBIO
NpenojaBareiis MNpaBUJIbHOE pEHICHWE KOHKPETHOM MPaKTUYECKOW 3aJayd M3 4ucia
MPElyCMOTPEHHBIX B TEME, 3HAKOMCTBO C PEKOMEHIOBAaHHON y4eOHOI TUTepaTypoil.

3.4. PedpepaTuBHBIE PAa0OTHI
3.4.1. CITIUCOK TEM PE®EPATOB

Tepmoxumus.
DNEKTPOXUMHYECKUE CUCTEMBI
CriocoOpl 3a1UThl OT KOPPO3HUH.
AKKYyMYJISITODBI.
MMPABUJIA O®OPMJUIEHUSA U MTOPAJAKE 3AILIUTHI PE@EPATA
o IMCHUIIJIMHE

NS

OOyuaromuiics BEIOUpaeT TeMy pedepara U3 NpeasioKEeHHOTO CIIUCKA (MTyHKT
nporpammel 3.4.1.) . B Teuenune cemectpa qoiKeH ObITh MOATOTOBJIEH OAMH pedepart. 3amura
pedepaToB MPOXOIUT Ha 3aHATHUH, COTIACHO KaJICHIaPHO-TEMaTHYECKOMY IIJIaHy.

TpedoBanus k opopmiieHu10 pedepara

B BepxHell yacTH THTYJIBHOIO JIMCTa yKa3bIBaeTCsl Ha3BaHME Y4eOHOTO 3aBe/ICHUS. B
KOTOPOM IPOBOJAUTCS 3a muTa pedepara. B meHTpe nucTta pasMemniaiorcs Ha3BaHHE y4eOHOTO
npeaMeTa U GopMyIHUpOBKA TEMBI; UyTh HIKE - (paMIIIKS, UMSI M OTYECTBO 00y4aloLIEerocs U ero
INPUHAIIEKHOCTD K KypCy U QaKkyabTeTy, paMuins, UM U OTYECTBO Mpenojasareis. Buusy no
LEHTPY YKa3bIBAIOTCSI Ha3BaHUE HACEJIEHHOI'O MyHKTAa, B KOTOPOM HamMcaH pedepar, U TOJA ero
HaIMCaHMsL.

3a TUTYJIBHBIM JIUCTOM pedepaTa CIEAyeT €ro OrJIaBI€HUE, KOTOPOE COCTOUT U3
YEeTHIPEX OCHOBHBIX 4YacTel: BBEICHMS, OCHOBHOM 4YacTH, 3aKJIIOYEHMS U  CIHCKa
UCIIOJIb30BAaHHOM /i HamucaHus pedepara maureparypbl. [lpu Haluyum OpUITIOKEHUN
UHpOpMaLKS 0 HUX JOJDKHA COJIEPKAThCs B OTJIaBJICHUH.



Bo BBenennu pedepara ykasplBaroTCs 1eidb paOOThI (MM HECKOJBKO IENeH), a TaKkxke
3aJjau, KOTOpble TpeOyeTcsl pemuTh sl ee 1ocTuxkeHnss. O0beM BBEAECHUS MOXKET COCTaBIISATh
JIBE-TPH CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepara COAEpKUT MaTepUal, KOTOPbI 0TOOpaH o0ydarommmes 1is
paccmotpenus npobaemsl. OH MOXeT OBITh pazaeneH Ha naparpadsl. CpeqHuii 00beM OCHOBHON
yacTtu pedepara - 10-15 crpanwuir.

B 3akmiouenun pedepara 0OydaromMics CaMOCTOSTENBHO (OPMYIHUPYET BBIBOJIBL
O0bem 3aKiIrodeHus - 1-2 CTpaHuIIbL.

B cnucke wucmonb30BaHHOM sl HamucaHus pedepara nurepaTypsl B andaBUTHOU
II0CJIEI0BATEIbHOCTH YKa3bIBAIOTCS BCE MCTOYHUKU, KOTOPBIMU I0JI30BAICS OOyYaroIuics
IpY TOATOTOBKE paboThl, cornacHo TpedoBanusm ['OCT.

IIpouenypa 3amutel pedepara
3ammura pedepata IPOBOJUTCS COTIIACHO KaJeHIAPHO-TEMATHUCCKOMY TUIAHY 3aHITHH.
Pedepar nmpencrapnsiercs k 3amuTe Ha auctax popmara A4. TekcT Ha HUX JOKEH OBITh
OTIEYaTaH Ha KOMITbIOTEpE. B UCKITIOUNTEILHOM Cllydae TONmycKaeTcs 3amuTa pedepara,
MPEJICTABICHHOTO B pyKOITUCHOM BapuaHTe. [Iporieaypa 3ammurhl pedepara Ha IK3aMeHe
MIPEACTABIISIET COOOM:
- BBICTYIUIEHHE aBTOpa pedepara (10 10 MUHYT), B X0J1€ KOTOPOIro 00y4aroLuics
JIOJDKEH TTOKa3aTh CBOOOTHOE BIIAJICHUE MAaTEPHAJIOM I10 3asBJICHHOMN TeMe;
- OTBETHI HA BOMPOCHI MPEIOIABATENS H CTYICHTOB TPYIIIIHI.
[ToaroroBka u 3ammra pedepaTa OLICHHBACTCS B Oayliax:
1. Opopmnenue (maxcumanvro 4 banna)
1 Gann — pedepat pacreyaraH U3 CeTH HHTEPHET, C yKazaHUEM cBoel (haMuiInu
2 bayuta — pedepaT pacredaraH U3 CeTH HHTEPHET, COCTABIICHO COJIePIKaHNE WITH
CIIUCOK JIUTEPATypPHI
3 6auta — caMOCTOSTENIbHO HAIMCAaHHBIN pedepar, OTCYTCTBYIOT CCBUTKU Ha
WCTOYHUKHU UCIOIB3YEMOM JTUTEPaTyphl B TEKCTE.
4 6ama — pedepar opopmIIeH 10 BceM TPeOOBAHUSM.
2. Buicmynnenue ¢ doknadom (makcumanvro 4 bauna)
1 GayT — CTYIEHT, HE OTPBIBASICh YUTACT JOKIIA]]
2 Ganna — CTyJEHT YUTaeT JIOKJIa/l, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT MOSICHEHUS
3 bayia — CTYACHT JOKJIAIBIBACT CAMOCTOSITEIIBHO, HHOT 14 UCTIOB3YIO 3aITUCH
4 Ganna — CTyJIeHT CBOOO/IHO BIIaJIEET MaTePHAIOM, HEe UCTIONB3YET MPHU OTBETE 3aIUCH.
3. Omeemul Ha 60NPOCHL NPENVOABAMENS U OOHOKYPCHUKOS. (MAKCUMAAbHO 4 banna)
1 Gann — CTYJEHT MIET OTBET B pedepaTe U 3a4UTHIBAET €TO.
2 6anna — CTyneHT JaeT OJTHOCIIOKHBIN OTBET (J1a/HeT)
3 6anna — CTyneHT OTBeYaeT Ha OOJBIIMHCTBO BOIPOCOB, COMPOBOXKAAET MOSICHEHUSIMH.
4 6anna — OTBETHI JaHbl HA BCE MOCTABIEHHBIE BOTIPOCHI. ¢ MOsicHeHussMu. CBOOOTHO
OpUEHTUPYETCS B TEME.

3.5. JIabopaTopHbie padoThI
3.5.1. B paGoueii mporpamme MpoxX0oKIeHHs TUCIUATUTMHBL TPEAYCMOTPEHO BBITOJHEHUE §
nabopaTopHbIX paboT . [IpuMepsl 1a00paTOPHBIX PabOT MpeACTaBIEHbI HIDKE

JlaboparopHasi padora Ne 1. KomiiekcHble coeTMHEHHU
OnbiT Ne 1.
O6napy:xenue karnona K*
I'ekcanutpokobanstar /III/ Hatpus - Naz[Co(NOy)s] B cimabokuciaoOl W HEHTpalbHOU cpejie
obpa3yer c COJISIMU Kanus KPUCTAJUIMYECKHUI 0CaJI0K K2;Na[Co(NO,)g].

HNonnerii BUA:
2K+ Na' + [CO(NOz)G]g_ = KzN&[CO(NOz)G]l



B npo6upky BHOCAT 2 KarulM KOHIIEHTPUPOBAHHOTO pacTBopa xjopuaa kanus KC1 u 2 karm
CBEXKEIIPUTOTOBICHHOTO KOHIeHTpHpoBaHHOTO pactBopa Nas[Co(NOy)s]. Beimamaer ocamok
NaK3[Co(NOy)s]. Ecnu ocanok He oOpasyercs, TO MOTHPAIOT CTEHKU MPOOMPKU CTEKISTHHON
HaJIOYKOU. 3anucarb BET oOpa3oBaBuierocs ocajxa.
HamucaTb ypaBHEHHE peakluy B MOJICKYIISIpHOM (opme.

OnbiT Ne 2.  Peaxkuyusa oOnapysycenus Kamuona Fé* . Peakuyusa ¢ pooanuoom ammonus
NH4SCN .

B mpobupky nomecrure 4-5 kamenb pactBopa conu xenesa (III) FeCl; u no6aBbre 2-3 karum
pactBopa NH;SCN. HazoBute mnpoaykrt, ykaxute IBeT. HamwimiuTe ypaBHEHHE PEaKIUU B
MOJICKYJISIPHOM U HOHHOM BHJIC.

OneiT Ne 3. Peaxkyus Fe ¥ ¢ 2excayuanogpeppamom (I1) kanus (dcenmoit KpoGAHOI CObIO)

Texcauuanodeppar /II/ kamus — Ki[Fe(CN)g] — oGpasyer ¢ nonamu Fe** ocamox «GepinHckoit
JTazypu».

B npobupky momectute 4-5 kanenb pactBopa cosn xenesa (II1) FeCls u no6aBbre 2-3 karim
pactBopa K4[Fe(CN)s]. Hamumure ypaBHEHHE pEakiIUd B MOJEKYISPHOM W HOHHOM BHJIE.
HazoBure npoaykT, yKakuTe IBET.

Onbit Ne 4. Peakyusn Fe*' ¢ 2excayuanogeppamom (I11) kanusa (KpacHuoil KpoeAHOIl cObI0)

Iexcoaunanodeppar /111/ kamus — Ks[Fe(CN)s] — o6pasyer ¢ nonamu Fe?* B HeifrpanbHoil mim
C1a0OKUCIION cpene 0CaJIoK, TaK Ha3bIBAEMOU «TypHOyneBoit CUHI».
B npobupky momemaror mo 3-4 xarm pactBopa conm kenesa (II) FeSO4, m 1- 2 kamm
pactBopa Kz[Fe(CN)g].

CocraBpTe (POpMyNTy TMOJTYYEHHOTO BEIIECTBA, MPHUBEIUTE €r0 Ha3BaHUE, YKWKHUTE ILBET W
3alUIINTE YPaBHEHUS PEAKIIMHU B MOJIEKYJISIPHOM U HOHHOM BHU/IE.

JladopaTopnasi padora Ne 2. OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUI
OnbIT Ne 1. Boccmanosnenue nepmanzanama Kaaus.

[TomectuTh B IPOOUPKY 5-6 Kamenb pactBopa nepmanranara kamms KMnO, u 2-3 karum 2H
pactBopa cepHoii kucinoTel H,SOy , 3aTem 5-6 kanens pactBopa cyibdarta xenesa (1) FeSO, .

3ammcarh Kakue U3MEHCHHS IIpOU301IIIN.

CocraBbTe BHCKTPOHHLIﬁ OanaHc AAHHOTO MPEBpAIICHUA. VKaxuTe OKHUCIHTEIIh U
BOCCTAHOBHUTCIIb.

OnbiT No 2. OKucienue uoouoa Kaius.

B npobupky npunutek 8-10 kanens pactBopa xiopuza xkenesa(lll) FeCls; .u no6aButh 3-4 kammm
pactBopa noauaa xkamus Kl.

3anucaTh, B KaKOM LIBET U IOYEMY OKpammBaeTcs pactsop?Hamnuncars ypaBHEeHUE peakuun



OnbIT No 3.

Kanuit nonua B mpuCyTCTBUU CEPHOIM KUCIOTHI B3aUMOACHCTBYET C COJISIMU a30TUCTON KUCIIOTHI
¢ o0pa3oBaHHEM MOJIEKYJISIPHOTO Hofa:

Kl + KNO; + H,SOs— K,S04+ I,+ NO+ H,O

B mpoGupky BHOcsaT 8-10 kamens pactBopa moampa kamus Kl, moakucnsior 2-3 Kamisimu
pactBopa ceproii kuciaotrel HoSO4 (pa3d) n mobasnsior 1-2 MUKpoIIIaTesi KpUCTAUIOB HUPUTA
KaJus .

CocTaBbTe 3JEKTPOHHBIN OaJlaHC TaHHOTO MpeBpalleHus. YTo SBISIETCS OKUCIUTEIEM?
Kaxkue Bu3yanbHble ”3MEHEHUS IPOU3OIILIIN B XOJIE PEAKI[UH, 3aHCATh.

OnbIT N 4.

Kanuit nepmanranatr KMnQO,4 B npucyrcTBun pa30aBiIeHHONW CEpHOM KUCIOTHI B3aUMOJCHCTBYET
C COJISIMH a30TUCTOU KHCIIOTBHI:

KNO,+ KMnOs+ H,SO;— MnSO4+ K,SO4+ NO, +H,0

B npobupky nomecture 3-4 kamnu cepHoii kuciaotel HSO4 mpubaBsTe 5-6 Kamens pacTBopa
KMnQOy , a 3atrem mukpormrmnarens kKpucrammueckon comrn KNOs.

Uro npoucxoaut ¢ pactBopom KMnO, ?
CocraBbTe 3JI€KTPOHHBIN OaTaHC JAHHOTO MpeBpameHus. UTo ABIseTcss BOCCTAaHOBUTENIEM?

OnbiTt _Ne 5. Oxucnumenvno-eoccmanosumenvHas 060UCHEEHHOCHb CE0IICHE NEPOKCUoa
600opooa.

B mpobupky momerraroT 6-8 kamenb pactBopa nepmanraHata kanus KMnO, wu 2-3 kammm
neyxHopMaibHoro 2H pactBopa cepHoii kucnotel HySO,4 . 3arem mo6aBbre 3-4 xarmmm 10%
pactBopa nepokcuaa sogopoaa H,O;

Kaxk n3meHuTCs 1iBET pacTBOpA, 3alKCcaTh B )KypHAJIE.
CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBLHOE YPaBHEHUE JAHHON pEaKIItu.

3.5.2. Metoauyeckue MaTepuaJbl
B xonme BeImonmHEHUsT 1a0OpaTOPHBIX pabOT cleayeT YETKO CIIeI0BaTh METOJUKE
BBITIOJIHEHHSI U CTPOTO COOJIOJATh TEXHUKY Oe3omacHocTH. [1o WTOraM BHITIOJIHEHHOW pabOTHI
odopmiseTcs OTUET.
Odopmiienue J1aDOPATOPHOI U MPAKTHYECKOI PadoThI
[IpaBuibHO oopmiieHHas 1abopaTopHas paboTa JOKHBI COAepkKaTh B ce0e pasienbl:
e Haszpanue paboThI
OGopynoBanue.
[{ens paboTHI.
X0 BBITIOTHEHUS PaOOTHI.
PesynbpTaTel HaOMIOIEHNI U BRIYUCIICHUH B BUIE TaOHII.

YpaBHEHUS XUMHUECKUX Peakuuil (IIpH HEOOXOAUMOCTH).
BriBoJ (105KE€H COOTBETCTBOBATH 1I€TTH PaOOTBHI).



Kputepun onenuBanns 1a00paTopHOil M NPAKTHYECKOH padoThI
e OuneHka «OTJMYHO» CTaBUTCS, €CITU:

a) paboTa BHINOJIHEHA MTOJTHO, IPABIIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, ClIENaHbl BEIBOJIBI;

0) SKCIIepUMEHT OCYILIECTBIECH MO IUJIaHy C YY€TOM TEXHHKH O€30MacHOCTU U MpaBMl paboThI C
BEILIECTBAMH U IIPUOOpaMU;

B) UMEIOTCS OPraHU3alMOHHBIC HABBIKU (IIOJIEPIKUBACTCS YUCTOTA pabouero Mecra U MnopsaoK Ha
CTOJIE, PKOHOMHO HCIOJIb3YIOTCS] PEaKTHBHI).

e  OueHKa «XOpOWIO» CTAaBUTCS, €CIH :

a) paboTa BBINIOJIHEHA [TPABUIIbHO, 0€3 CYLIECTBEHHBIX OIIMOOK, CACTaHbI BHIBOJIBL;

0) [OMyCTHMBI: HETOJHOTAa IPOBEACHHS i  opOpPMIICHUS OSKCIEPUMEHTa, OJHAa-JBE
HECYILIECTBEHHbIEC OIIMOKH B IPOBEICHUH WA OPOPMIICHUH SKCIIEPUMEHTA, B IIPaBUIax pabOThI
C BELLECTBaMU U IpUOOpamu.

e OneHka «yI0BJIETBOPUTEJIbHO» CTaBUTCS, €CIM JOIYIICHbl OJHA-JIBE CYLICCTBEHHBIE
omMOKU (B XOJZI€ IKCIIEPUMEHTa, B OOBACHCHUH, B OGOPMIICHHUU PabOThI, TO TEXHHUKE
Oe3omacHocTH, B pPaboOTe C BeIIeCTBAMH M MPHOOpaMu), KOTOpPbIE HCIPABIAIOTCA C
MOMOIIBIO YUUTEIIS.

e OueHka «Heyl10JIeTBOPUTEJIbHO» CTaBUTCS, €CIM JOMYIIEHbl CYIIECTBEHHbIE OIIMOKU (B
XO0JIe IKCIIEPUMEHTA, B O0BSICHEHHH, B OOPMIICHHU PAOOTHI, 1O TEXHHKE OE30MacHOCTH,
B paboTe c BemecTBaMH W IpuOOpamm), KOTOPbIE HE HCIPABISAIOTCS JaXKe MO YKa3aHUIO
YUUTEIS.

Bo Bcex ciydasx oOlleHKAa CHUXKAETCs, ecliu OOydJaroluiicss He CcOONIoAan MpaBuila TEXHHUKU
0€30MacHOCTH.

3.6. OueHouHBbIE CPeCTBA K 3a4eTy.
3.6.1. Bonnpochbl, BBIHOCHMbIE HA 3a4€T

Pa3znen: Xumus

1. IlnanerapHas U KBAaHTOBO-MEXAaHUYECKasi MOJIENIb CTPOEHHUS aTOMA.

2. BopopoaHblii TOKa3aTeNb.

3. Bomopoanblii TOKa3aTellb pacTBOpa paBeH 3, ONPEACITUTh KOHIICHTPAIMIO HOHOB
THIPOKCHUIIA B PACTBOPE.

4. Bunpl ruaposusa.

5. Hanmmcarte ypaBHeHUs TUApon3a MO NEPBOM CTYNEHM: XJIOPUAA Kalus, alleTaTa HaTpusl.
VYKkazarb XxapakTep cpessl.

6. IloHATHE CKOPOCTH XMMHUYECKOH peaKIiHu.

7. Oxwucnenue u BocctaHoBieHue. [IpuBectu npumepsl.

8. Hamnwucats peakiuu rusgponusa mno nepsoit crynenu: KCN, - cynbdara nuHka.

9. TlpaBuia KBaHTOBOW MEXaHHKH.

10. dakTopsl, BAUSAIOIMINE HA CKOPOCTH XUMHUYECKOM peaKIUu.

11. [lopsinok ypaBHuBanust OBP.

12. Hanmmme Bce BOZMOKHBIC YPAaBHEHHUS pEaKIIMi B MOJIEKYJISIPHOI, NOHHOM 1

COKpAIICHHOW HOHHOM (hopMax MEXAy CISAYIOIMNUM KUciIoTaMu u ocHoBaHusMu: NaOH,
Mg(OH)2 HQSO& H3PO4.

13. YpaBuenue Hepucra.

14. DnexTpoHbIE MOTEHIIUAIIBI.

15. I'anbBaHUYECKHI IIEMEHT.

16. Koppo3zus metamioB. Buasl u crioco6s1 00pe0ObI ¢ HEll.

3.6.2. IIpumepsl 32124, BBIHOCUMBbIX Ha 3a4€T:
1. CoctaBbTe MOJICKYJISIPHBIE YPAaBHEHHSI pEaKIIUN, KOTOPHIE BBRIPAKAIOTCS CIEAYIOITIMHI

MOHHO-MOJIEKYJISIPHBIMU YPaBHEHUSIMU:



a) 3Ca®" + 2P0, = Ca3(PO4)2l;
0) I\IH4+ + OH™ = NH,OH.

2.KoHueHTpanust HOHOB Bojoponaa B pactBope 10-3 mounb/n. Paccunraiite THAPOKCUIBHBIN
MIOKa3aTellb.

3.CKoibKO JIUTPOB BOABI HE0OX0oauMo 106aBuTh K 1,5 1 0,5 H pacTBOpa XJIopuaa HaTpus,
yT00BI OJTyunTh 0,1 H pacTBOp.

4. HanucaTh ypaBHEHMsI peakUui THApoiu3a coyield 1o | CTyleHH B MOJEKYJISIPHOM U
HOHHOM BHJIC: - CynbdaTa amroMuHus, - KoS.

5. TemmepaTypHbiii KO3pGUIIMEHT peakinu paBeH 2. Ha CKOIBKO TpagaycoB HEOOXOAUMO
MOBBICUTH TEMIIEPATYypPy, YTOOBI CKOPOCTH peakliuy Bo3pocia B 8 pas.

6.CKOJIBKO JUTPOB BOABI HE0OXxoauMo 106aBuTh K 1,5 1 0,5 H pacTBOpa XJjopHuaa HaTpus,
yT00OBI oJTyunTh 0,1 H pacTBOp.

7. Harumure ypaBHEHUS PEakIiid B MOJICKYJIIPHON, MOHHOW U COKPAIICHHOW MOHHOM

dbopMax MeXKAy CEpPHOI KUCIOTOM U THUIPOKCUIOM KA.
8.Bomopoanslii mokaszaTelb pacTBOpa paBeH 3, ONPEACNIUTh KOHIEHTPAIMI0O HOHOB
THIPOKCHUIIA B PACTBOPE.
9.0npenenuts 06beM 0,5 H cepHOM KUCIOTHI, HEOOXOAUMBIN JuIsi HeWTpanu3anuu 150 mi
0,1 1 pactBopa KOH?
10. CocraBbTe MO TPHU MOJIEKYJISIPHBIX YPaBHEHUN PEaKIIfii, KOTOPbIE BHIPAXKAIOTCS HOHHO —
MOJICKYJISIPHBIMU YPaBHEHUSIMU:
a) Mg®* + COs* = MgCOs
6)H" + OH =H,0

11. CocraBbTe MOJEKYIAPHBbIE U HOHHO-MOJIEKYJISPHbIE YPAaBHEHUS PEAaKLIUM
B3aMMOJICHCTBHS B PacTBOpax MExXIy:
a) XJIOpUIOM KoOanbTa U Cyab(UIOM Kalus;
0)rUAPOCUITUKATOM KAIUS U THIPOKCHIOM KaJHs.

12. Kakoe 13 BemIeCTB: THAPOKAPOOHAT Kawsl, CyJIb(at KaaMus, TUIpoKcH Oapust Oyaer
B3alMOJICIICTBOBATH C CEPHOI KUCIOTONH? BhIpasure 3TH peakinuu MOJEKYJISPHbIMU U
MOHHO-MOJIEKYJIIPHBIMU YPAaBHEHUSIMHU.

13. CoctaBbTe MOJIEKYJISIPHBIE H MOHHO-MOJICKYJISIPHBIC YPAaBHEHHSI PEaKIIHiA
B3aWMO/JICHCTBHUS B PACTBOPAX MEXKIY:

a) cynb(dar xkene3a u HUTpaT CTPOHITHUS;

0) HUTPUT HATPUS U COJISTHAS KUCIIOTA.

14. Cxonbko mi1 0,5 M u 0,1 M pacTBOpOB a30THOM KHUCTOTHI CIEAYET B3SITh IS
npurorosieHust 1000 mi 0,2 M pactBopa.

15. Ha ckosnbko IpajlycoB CIeQyeT TOBBICUTh TEMIIEpaTypy CHUCTEMBI,

YTOOBI CKOpPOCTb peaxknuu BO3pocia B 27 pas. TemneparypHsIi

KO3 PUIMEHT CKOPOCTH peakluu paBeH 37

16. Ha  ckompkO  TpamycoB  cienyeT MOHHM3WTH  TEMIEpaTypy  peaKIHOHHOU
cMecH  JuId  YMEHbIIEHHS  CKOpocTM  peakumn B 64 pasa, eciu
TeMIiepaTypHblid Koaduument pasen 47

17. Peakuust mporekaer mno ypasHenuto  4HClp + Oy —2H;O4) +  2Cl5 ) Yepes
HEKOTOpPOE BpeMsl TIOCiIe Hayaja peaknuud KOHIEHTPAlUU BEIIECTB  CTAJH
pasubl: C(HC1) = 0,25 mons/m; C(O2) = 0,20 mons/i; C(Cly) = 0,10 mons/n. Haitnure
MCXO/IHbIE KOHIIEHTPALINH XJIOPOBOOPOAA M KHCIOPOIa.



18. Ha ckonbKO IpaJycoB HYXKHO YBEJIUYUTH TEMIIEPATYpPY, YTOOBI CKOPOCTh XMMUYECKON
peakuun Bo3pociia B 27 pa3? M3BeCTHO, 4TO MpH yBEIWYECHHH TemmnepaTypbl Ha 10
rpajlycoB CKOPOCTb PEaKLMH BO3pAcTaeT B 3 pasa.

19. Peakuust mnporekaer mno ypaBHeHuto 2NO+ Oyp—  2NOyp). HauvanbHble
KOHIICHTpauuu pearupyronux BemecTB Obutn: C(NO) = 0,8 wmoms/i, C(O,) = 0,6
Moib/1.  Ompenenute, Kak W3MEHUTCS CKOPOCTh PEAKLIUH, €CIH KOHIEHTPALHIO
KHUCIOpoAa yBeIruuTh 110 0,9 Monb/m.

20. Ckopoctb peakuuu 2SOz + Oz — 2503 cocraBuna 1,2 - 107 mons/n- ¢ Tpu

KOHIIeHTpalusax pearupytomumx BemiectB C(SO;) = 0,3 moaws/mu C(Oy) = 0,15
MoJIb/11 . OTIpesiesnTe 3Ha4eHNue KOHCTAHThI CKOPOCTH PEaKIIUH.
21. [Iporekaer peakuus 4HCI )+ Oxp— 2H00) + 2C1 ). Yepe3 HekoTOpOe

BpeMs TIIOC/IE€ Hayaja pEeaklIud KOHIIEHTPAllMd Y4YacTBYIOIIMX B HEHW BEIICCTB
cramu: C(HC1) = 0,25 mons/i; C(O2) = 0,2 monw/n; C(Cly) = 0,1 mons/n. Kakumu Obiim
KOHIICHTPALUU UCXOJHBIX BEIIECTB B HAYAIbHBIH MOMEHT?

22. BpuuciuTe MOTEHIIMAT MAarHUEBOIO 3JIEKTPO/Ia B PACTBOPE €r0 COJIM C KOHIIEHTpaIHen
nona maraug 0,001 mosv/n.

23. Beruncinute MOTEHIMAN IIAHKOBOT'O 3JICKTPO/Ia 6 pacmeope ¢ KOHICHTpAIleH HOHOB
yunka, pasaou 0,01 monv/n.

24. Brruucnure norennuan cepedpsinoro anexrpona B 0,1 M pactrope.

25. BelunciuTe MOTEHIMAT MEHOTO 3JIEKTPO/Ia 8 paAcmEope ¢ KOHIEHTpaliell HOHOB
meou (11)  pasuoii 0,001 monv/n.

26.  Beruucnmre nmoTeHIHan HUKeneBoro Aekrpona B 0,01 M pacrsope.

27. BpruuciuTe MOTEHIIMA OJIOBSHHOM TUTACTHHKK B PACTBOPE C KOHIICHTPAILIUEH HOHOB
ososa (I 1) paBnoii 0,1 MOJB/1.

28. BrraucinTe nmoTeHnuan BOJOPOTHOTO AIIEKTPOAA, IIOTPYKEHHOTO B pacTBop ¢ pH,
paBHbIM 10.

29. Beruucimre NOTEHIIMA CBHHIIOBOTO 3JIEKTPOJIa 8 pacTBope, coaeprxkarniei 0,001 moms/n
TOHOB CBHHIIA .

30. Brraucnute noteHmuan antoMuHreBoro anekrpona B 0,1 M pactBope xmopuaa
ATFTOMUHUSL.

31. Beruucnure noTeHLMaN BOJIOPOHOTO AIIEKTpoAa ¢ pactBope ¢ pH 8.

32. 'anpbBaHMYECKHI DIIEMEHT COCTaBIIEH MAarHHEBBIMU DIEKTPOJAaMH, IOTPYKEHHBIMH B
pactBopsl pazHou koHIeHTpammu: o,1 M 1 0,001 M. CocTaBbTe cXxeMy KOHIIEHTPAIIMOHHOTO
TraJIbBaHUYECKOTO DJJIEMEHTA W HAMHIIUTE TMPOLECCHl, MPOUCXOAIIME Ha JJIEKTPOJax
naHHoro anemenTta. Paccumraiite DJIC.

33. CocTaBbTe CXEeMBl ABYX TaJbBAaHMYECKHX DOJEMEHTOB, B OJHOM M3 KOTOPBIX IIMHK —
OTPULIATENIBHBIN  DJIEKTPOA, B JIPYroM — IIOJOXKUTENbHBbIM. Hamumure ypaBHeHus
IIPOLIECCOB, IPOTEKAIOIIUX Ha DJIEKTPOAAaX COCTABICHHBIX TaJbBAHUYECKUX JIIEMEHTOB
u paccuutante cramaptHyro J/C. .



34. CoctaBbTe CXEMBbl [IByX TaJbBaHMYECKHX JJIEMEHTOB, B ogwum U3 KOTOPBIX MeIb
cinyxmina Obl KaTogoM, a B JpyroM — aHoaoM. Hamwmure ypaBHEHHs peakiui,
MPOUCXOAIINX MPU paboTe ITUX AIEMEHTOB. paccuuTaiite cranmaptayio J]IC.

35. 'anbpBaHMUYECKUH DIEMEHT COCTOMT W3 CTaHAAPTHOTO BOJOPOAHOIO DJIEKTpOJa U
BOJIOPOJTHOTO 3JIEKTPOJa, NOrpykeHHoro B pactBop ¢ pH 12. Ha kakom snektpone
BOJIOPOJI OY/IET OKUCIATHCS TpU paboTe dIeMeHTa, a Ha KaKOM — BOCCTAHABJIMBATHCS !
Hanummure cxembl COOTBETCTBYIOIIMX 3JIEMEHTOB, paccuurtaiite DJIC.

36. 'ampBaHMYECKUI  DJIEMEHT COCTOMT M3 CepeOpsHOro aeKTpoaa, morpyxkeHsoro B 0, 1
M pactBop HHMTpara cepeOpa, W CTaHIAPTHOTO BOJOPOJHOTO 3JeKkTpona. Hamwmmmre
YPaBHEHHSI AJICKTPOJHBIX TIPOIIECCOB W CYMMAapHOH pEakIiH, MPOUCXOASIICH Mpu
pabore anementra. CocraBbTe cxemy, paccuuTtaiite D]IC.

37. lanpbBaHUYECKHIA JJIEMEHT COCTaBJICH U3 CTAaHJAPTHOTO ITMHKOBOTO JJIEKTPOJa U
XPOMOBOTO 3JIEKTPOJa, IMOTPY>KEHHOTO B PAcTBOP COAEpXKAIIUKA HOHBI xpoma (Ill) ¢
KoHueHTpaumeli 0,001 M. Hamummre ypaBHEHHs peaklMii, MPOTEKAIIUX Ha 3IEKTPoJax
nanHoro aneMenTta. CoctaBpTe cxemy, paccuutaiite D/(C.

38. Boiumcaute 3AC ranbBaHMYECKOro 3nemeHTa, 06pPa3sOBAHHOrO HOPMAJIbHbIM BOLOPOAHBIM 3/EKTPOAOM U MEAHbLIM
3N1EeKTPOAOM, MOTrpy*eHHbIMm B 0,0lM pactsop HUTPATa MCIHU . CocraBbTe CXEMY, HAITMIINUTC pCaKIIUn
Ha JJICKTpOoaax.

3.6.2. MeTtoanyeckue MaTepHaJbI

VYcnoBust v mopsiiok mpoBenieHust 3auera nanbl B [punoxxenun Ne 2 k [omoxenuto [1B/[-07 «O
MPOBEJCHUM  TEKYHIEro  KOHTPOJs  YCIIEBAEMOCTH W NPOMEXKYTOYHOM  arrecTauuu
00yJaroIUXCs».

BajibHO-peTHHIOBAsI OLCHKA 3HAHHWH, 00y4alOIIMXCH COCTABIEHA B COOTBETCTBUU C
[IB/I-07 «O mpoBeleHUU TEKYLIEro KOHTPOJS YCIEBAEMOCTH U MPOMEXKYTOUHOH aTrrecTaluu
oOyJaromuxcs »

W3yueHne JUCHUIUIMHBI 3aBepIIaeTcs 3a4eTHBIM TecTupoBanueM (10 BonpocoB)

Tect cumMTaeTcsi BBHINOJHEHHBIM, €CIIM CTYISHT NpPaBWIBHO OTBETWI Ha 7 W Ooiee
BOIIPOCOB).

Jlo 3auera omyckaercs CTyJ€HT, HAOpaBILINi B TEUEHUE ceMecTpa He MeHee 35 0auioB.
Texymuii KOHTPOJIb: MakcuMyM 60 G6ayioB
HToroBslii KOHTPOJIb: 3aueT — MakcuMyM 40 6aIoB.

O6mas cymma 6a/10B: MakcuMalibHOe KoaudecTBo 100 Gamios.

OneHka «He3a4TeHO» BBICTABISETCS CTYIEHTY, OOHApY>KUBILIEMY CYIIECTBEHHbIE MPOOENbI B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOTPaMMHOIO MaTepuaia, IOMYCTHUBIIEMY NpPUHIMIINAAIbHBIC
OIIMOKY B BBIIIOJIHEHUH MPETYCMOTPEHHBIX TPOrpaMMOi 3aJaHUI; TaBIIEMY OTBET, KOTOPHIN HE
COOTBETCTBYET BOIIPOCY HK3aMEHAIIMOHHOT O Oniera.



