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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1esaTeJIbHOCTH BBITYCKHUKA

JlucuuriimHa OXBaThIBa€T KPYT BOIIPOCOB, OTHOCSIIMXCS K HAyYHO-HCCIICIOBATEIBCKOW M
MPOEKTHO-KOHCTPYKTOPCKOW ~ BHJaM  NPO(ECCUOHATBHOW  JEATCILHOCTH  BBITYCKHUKA B
COOTBETCTBUU C KOMIIETCHIIUSMHU U BUIAMU JIEATCILHOCTH, YKa3aHHBIMU B y4eOHOM IIaHe. 3HAHUE
OCHOBHBIX XMMHYECKHX 3aKOHOB, BJIAJICHUE TEXHUKOH XHWMHUYECKUX pacCuyeTOB, MOHHMAHHE
BO3MOXKHOCTEH TMPEAOCTaBIIEMbIX XHMHEH 3HAUYUTEIBHO YCKOPSAIOT TMOJYYEHHE HYKHOTO
pe3yibTaTta B pa3iudHbIX chepax nmpodeccnoHaIbHOHN eI TeTbHOCTH.

eab AMCHUILIHHBI

XuMus sBIsIeTcs OOIIeTeopeTudeckor auciuuiuimHoi. OHa TMpu3BaHa JaTh OOYYArOIIHMCS
COBpPEMEHHOE HAayYHOE MPE/ICTABJIICHHE O BEIIECTBE Kak 00 OHOM M3 BHJIOB JIBIKYIIICHCS MaTEPHH,
0 MyTsIX, MEXaHU3MaxX U Croco0ax MpeBpalleHus OJHUX BEIIECTB B JIPYTHUE.

XuMHS 3HAKOMHUT OOYYalOIIUXCS C KOHKPETHBIMH TIPOSBIICHHSMH BEIIECTBA, JaeT
BO3MOXXHOCTH C MTOMOIIBIO TAOOPATOPHOTO IKCIIEPUMEHTA «IIOTYBCTBOBAThH)» BEIIECTBO, Y3HATH €r0
HOBBIE BHBI U CBOMCTBA.

OCHOBHOM  TICNIBI0  OCBOCHHUS  JHUCHUIUIMHBI  «XUMHUS»  sABIAeTCS  (HOPMUPOBAHUE
o0menpodecCuoOHATBHBIX KOMITETEHIIMM 00y4aromuxcsi, HEOOXOAMMBIX [Uid 0OecredeHHs
MOJTHOIICHHOM COLMAIbHON M MPO(PECCHOHATBHOMN e TeIbHOCTH.

3agauu AU CHMILINHbBI

JIoGUTBCS MPOYHOTO YCBOEHHUS OCHOBHBIX 3aKOHOB M TEOPUM XUMHH, YTO IO3BOJHT Kak
COBEPIIICHCTBOBATH YK€ CYIIECTBYIOIINE, TAK M CO3/IaBaTh HOBBIC TIPOU3BOJACTBCHHBIC MPOIICCCHI.

BripaboTath HaBBIKM CaMOCTOSITEILHOTO TIPOBEICHUS JAOOPATOPHBIX OSKCIEPHUMEHTOB H
00001IeHNsT HAOIIOJaeMBIX PE3YJIbTaTOB, KOTOPBIC MO3BOJIAT CO3JaBaTh COCAMHCHHS, COCTABBI U
MaTepuaibl ¢ TpedyeMbIM Ha0OPOM CBOMCTB, a TAK)KE UCCIIEIOBATh U aHAIM3UPOBATH MaTEPUAIIBI.

Kona Conep:xanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUSs MO
KOMIIeTeHIINH KOMIIeTeH il JUCHUILINHE
1 2 3
OIIK-4 CIIOCOOHOCTD 3HATh: nepuoandeckuii 3akon J[.M. MeHzeneeBa; OCHOBHbIE
HUCIIOJIb30BATH BUIBl U XapaKTEPUCTUKU XHMHYECKOU CBSI3U; BO3MOKHBIE
3aKOHBI U METOJIBI 3HepFeTI/I‘IeCKI/Ie SABJICHUA HpI/I XUMHUYECCKUX peaKuI/mx, a TaKXeE

(dakTOpbI, ONMpEeNsIoNMe HANPABICHUS CaMOIPOHU3BOJIEHOTO
MPOTEKAHUSI XMMUYECKUX PEaKIHH; CYLIIHOCTb OOpaTUMOCTH
XMUMUYECKUX PEaKUUi M CBOMCTBA XMMHUYECKHX DPaBHOBECHII;
CHOCOOBI BBIpKEHHSI KOHIEHTPALUi 1 (U3NUECKUE CBOMCTBA
pPacTBOpPOB;  OCOOEHHOCTH  (PU3UKO-XUMHUCCKHX  CBOWCTB
pacTBOpOB  3JEKTPOJIUTOB, CBOWHCTBA M 3aKOHOMEPHOCTH
MIOBE/ICHUSI TUCTIEPCHBIX CHCTEM; OCHOBHBIE 3aKOHOMEPHOCTHU
MIPOTEKAaHUsI OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB;
OCHOBHBIE NTOHATHS AHATUTHYECKOW XUMHUHN M METObI aHAJIN3a;
MIPaBUJIa U IPUEMBI BHIIOIHEHUS 1a00PaTOPHOr0 XMMUIECKOTO
JKCIIEPUMEHTA.

yMeTb: IPUMEHSATh NEPUOAMYECKHNA 3aKOH U NEPHOIUYECKYIO
CHUCTEMY JJsl  XapaKTepUCTHKA CBOWCTBA  XMMHYECKHX
JJIEMEHTOB W WX COCJIUHEHUI, OOBSCHATH IPOSBISIEMYIO
aTOMaMHU BaJEHTHOCTb W MPOTHO3WPOBATH MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJT; JaBaTh TEPMOJMHAMHYECKYIO
XapaKTePUCTUKY XUMHUYECKOTO TPOIIeCcCa; MPUMEHATh TaOIUIIBI
KOHCTaHT XHMHYECKOTO pPABHOBECHS JJS  OIpEleIeHUs
HaNpaBICHUN NPOTEKaHHUs XMMHYECKUX PEaKLUUH; NPUMEHSTDH
3akoHbl Payns u  Bant-T'opda ang  xapakrepucTHKH
(m3nyecKuX  CBOWMCTB  pacTBOPOB; MPUMEHSTH TEOPHUIO
JNIEKTPOJIMTHYECKONH ~ AMCCOLMALMU Al XapaKTEPUCTHKH
CBOWCTB  PacTBOPOB  DJIEKTPOJIMTOB;  MPHUMEHITh  JUIs

XUMUU IIPU pEIIEHNUN
npodeccnoHaTbHBIX
3a7a4

3



coctaienns ypaBHeHuil OBII; mpoBOIWTH KauyeCTBEHHBIN H
KOJIMYECTBCHHBIN aHATU3 BELCCTBA

BJIaJIeTh: CIIOCOOHOCTHIO MPAKTHYECKOTO MTPHUMEHEHUS
MEPUOINUECKOT0 3aK0Ha U meproanueckoit cuctemsl J1.1.
MeHnzeneera; ClioCOOHOCTBIO TPUMEHEHUSI TAHHBIX 00 SHEPTHH
XUMUYECKOM CBSI3U JUIsI OLIEHKU MMPOYHOCTH MOJIEKYJI;
HaBbIKaMU MPOBEJICHUS TEPMOJMHAMUYECKUX PACUETOB;
CIIOCOOHOCTBIO BBISIBJICHHSI 00pATUMBIX PEAKIIHA U pacyera
XapaKTEPUCTUK COCTOSHUS PABHOBECHUSI KOHKPETHBIX PEaKITHii;
CIIOCOOHOCTH MTPOBOANUTH PACUYEThI KOHIIEHTPAIMI PACTBOPOB;
CIIOCOOHOCTHIO IPUMEHSITh METOIBI onpeaenerust pH
PacTBOPOB; CIOCOOHOCTBIO MPUMEHSATH METO/IbI BHITIOJIHEHUS
XUMHYICCKUX JIA0OPATOPHBIX SKCIIEPUMEHTOB; CITOCOOHOCTHIO
IIPOTHO3UPOBATH BO3MOKHOCTH CaMOIIPOH3BOIHHOTO
nporekanuss OBII; ciocoOHOCTHIO TPUMEHSTH METOIBI
aHaJIM3a U OLICHKHU JTa0OPATOPHBIX UCCIICIOBAHUM.

2. MECTO [JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Jucuumiuaa b1.65.06 xumus orHocuTes k 6a3oBoi yactu OOINL.

JlucuumimHa XuMust 0a3upyeTcsl Ha 3HAHUSX, MOTYYCHHBIX MPU H3yYSCHUH JTUCIUTUIINH
XUMUs, PU3nKa, MaTeMaTHKa, OMOJOTHS OCHOBHBIX 00IIIE00pa30BaTEIbHBIX MPOTrPaAMM.

XuMUsLT ~ TPEACTaBIsCT  OCHOBY  JUISi  W3YYCHHs]  JIUCOHIUIMH:  0€30MacHOCTH
KHU3HENICATECIILHOCTH; MATEPUATIOBEICHUE, TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEPUAIOB

Takoe cucTeMHOE MEXKIUCHUIUIMHAPHOEC W3y4YeHHE HANpaBIEHO Ha JIOCTH)KCHHE
tpebyemoro ®I'OC ypoBHs MOATOTOBKH 1O KBaTU(pUKALUK OaKaniaBp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnipesesnenne o6beMa TMCUMILIMHBI 10 dopMaM 00yUeHHs

Tpyooemkocmob Oucyuniunsl € uacax
Kypcosasn
< 3 3 paboma Buo
3 3 o N oS (npoexm), | npomesncy
Dopma S : § S S KOHmMPOJ1b mouHou
o0yueHusn § § S 2 § E Has ammecma
g S §~ s S ; §§ 3 § < paboma, uuu
o | S S 5 S (5§ 588 S § | pegpepam,
L 5| S| S| EISS E8%| 55| e
O Q A N 5§38 O S | O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 2 | 180 | 72 | 36 | 36 - 72 2k 3K3aMEH
3aounas 1 1 | 180 | 20 8 12 - 169 1x 3K3aMEH
3aounas 1 1 (180 | 8 4 4 - 55 1k JK3aMeH
(yckopeHHOe
o0yJeHue)
OuHo-3204Hast - - - - - - - - - -




3.2. PacnipeesieHue 00beMa TUCHMILIMHBI 10 BHIAM Y4eOHbIX 3aHITHII U TPYT10eMKOCTH

ém.u. 6 Pacnpeoenenue
Tpyoo- UHMEPAKMUBHOI, no cemecmpanm,

Buo yueonuvix 3anamuii eMKOoCmb | aKmue-Hoil, UHHO6A- uac

(uac.) UUUOHHOUL popmax, 2

(uac.)
1 2 3 4
|. KonrakTHas pa6oTa 00y4aomuxcs ¢

npemnojaaBaresieM (Bcero) 72 56 72
Jlexmun (JIk) 36 20 36
Jla6oparopusie padotsl (JIP) 36 36 36

Konrtponbnas pabora* + R +

['pynmoBsie (MHAWBHYa bHBIE) KOHCYTBTAIHH ™ + R +
I1.CamocTosiTe1bHAs paboTa 00yUaOIIMXCS 72 ) 72

(CP)

[ToaroroBka k nabopaTopHbsIM paboTam 24 - 24
IToAroToBKa K 9K3aMEHY B TCUCHHE CEMECTpa 12 - 12
BrimonHeHe KOHTPOIIEHOM pabOTHI 36 R 36
I11. IIpomexyTOUHAsI aTTECTAIUS DK3aMEH 36 ) 36
OO6mias Tpy10eMKOCTh AUCHHUILIMHLL 180 yac. 180 - 180

3a4. efl. 5 - 5

4. COAEP)KAHUE JUCUUMIIJINHbI

4.1. Pacnpenenenue pa3aejioB JTMCHUIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHI

- 1J151 04HOI (hopMBI 00YUEHHS:

Buowl yueonwvix 3anamuit, éxniouan
CamocmoamenvbHyo pabomy
odyuarowuxca u mpyooemKocmey;
Ne Tpyooem-
Haumenosanue (uac.)
memul membl OUCUUNTUHDL Kocimb, yueoOHble 3aHAMUSA camocmoame
(uac.) bHaA
Jo— nabopamopnvie paboma
padomol ooyuaio-
wuxcs
1 2 3 4 5 6
1. CrpoeHue BelecTsa. 26 6 10 10
2. OCHOBBI XUMHYECKOI 16 4 2 10
TEPMOIMHAMHKH
3. XnMudeckass KHHETHKA U KaTallu3. 18 4 4 10
4. PactBopsl. JlucniepcHBIE CHCTEMBI. 24 6 8 10
5. OKHUCITUTETLHO- 20 6 4 10
BOCCTAHOBUTEJILHBIC PEAKIIUU U
AIIEKTPOXUMHUYECKHE TIPOIIECCHI.
6. XuMus METaJIoB 16 ) 4 8
7. XHUMHUST KOMIUIEKCHBIX 11 2 2 7
COCIUHCHUHU
8. OCHOBBI aHAJTUTHYECCKON XUMUH 13 ) 2 7
HUTOIO 144 36 36 72




1JI5 3204HOM (P OPMBI 00yYeHUA:

Buowt yueonwvix 3anamuil, éxnrouan
camocmoamesibHyio paoomy
No odyuarowuxca u mpyooemKocme;
pas- Haumenoeanue Tpyooem- (uac)
dena u membvl OUCYUNTUHDL Kocmb, yuebusie 3anamus camocmonme
membol (uac.) JIbHAA
napopamopmvle padoma
aeKyuu padomol oGyuaro-
wuxca*
1 2 3 4 5 6
1. CtpoeHue BemecTna. 24 4 2 18
2. OCHOBBI XUMHYECKOM 21,5 0,5 2 19
TEPMOJUHAMHUKH
3. XuMmuyeckas KHHETHKA U 215 0,5 2 19
KaTaims.
4, PactBopsl. ucnepcubie 21,5 0,5 2 19
CHCTEMBI.
5. OKHUCIINTEIIHHO- 23,5 0,5 4 19
BOCCTAaHOBUTEJIbHBIC PEAKITUH U
AIIEKTPOXUMHUYECKHE MTPOIECCHI.
6. XHUMHUS METAIIIOB 19,5 0,5 - 19
7. XHUMHAS KOMIUIEKCHBIX 19,5 0,5 - 19
COeTMHCHMI
8. OCHOBBI aHAJTUTHYECKON XUMUN 20 1 - 19
UTOIo 171 8 12 151

- 1151 32049HOi (hopmMbl 00y4eHuUsi (YCKOpEHHOE 00yUeHHe):

Buowt yueonwvix 3anamuil, exniouan
camocmoamesnbHyio paoomy
No odyuarowuxca u mpyooemKocme;
nd Haumenoeanue Tpyooen- (uac)
oenau Kocmb, YyueoOHbvle 3aHAmMUS
membul OUCUUNTIUHDL camocmoame
memol (uac.) nbHas
napopamopusle pacoma
neKyuu padomul oGyuaro-
wuxca*
1 2 3 4 5 9
1. CrpoeHue BelecTsa. 25 4 - 21
2. OCHOBBI XUMHYECKOH 22 - 2 20
TEPMOMHAMUKH
3. Xumudeckasi KHHETUKA U 20 - - 20
KaTajus3.
4. PactBopsl. [lucnepcubie 23 - 2 21
CHCTEMBI.
5. OKHCIUTETHHO- 21 - - 21
BOCCTAaHOBUTEJIbHBIC PEAKIIUH U
3JIEKTPOXUMHUYECKHE ITPOIECCHI.
6. X¥MHS METAIIIIOB 20 - - 20
1. XUMHS KOMITIEKCHBIX 20 - - 20
COEJIMHCHMI
8. OCHOBBI aHATMTHYECKON XUMUU 20 - - 20
HUTOI'O 171 4 4 163




4.2. Cogepxxanne TUCUMIVIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jejiaM U TeMaM

Buo
3aHaAmu 6
No UHMEPAKMUBHOI,
Haumenosanue . .
membl R S— Cooepitcanue 1eKYUOHHBIX 3AHAMULL akmusnoi,
UHHOGAUUOHHOU
dopmax,
(uac.)
1 2 3 4
1. CrpoeHue BemecTBa. Crpykrypa atoma. KBaHTOBO-MexaHHUIECKOE KomnberoTepHas
ONMCaHue 3JeKTpoHa B aroMe. [IpuHiuns! u Mpe3eHTalus
TpaBujIa JIEKTPOHHOTO CTPOCHUS aTOMa; CIIOCOOBI 4
3aIIMCH JIEKTPOHHBIX KOH(PUTypaluii aTOMOB U
noHoB. [Iepuonnueckas cucrema J[.1.
MeHnzeneeBa Kak eCTeCTBEHHAS KITacCH(PHUKALIUSI
3JIEMEHTOB 110 IEKTPOHHBIM CTPYKTypaMm aTOMOB.
[TonsiTHE M TUIIBI XUMHYECKOM CBSI3H.
KoBanenrtnas cBs3b. MoHHas cBs3b. OCHOBHEBIE
TEOpPHH 00Pa30BAHUS XUMHUYECKOHN CBSI3H.
2. OCHOBBI XUMHUYECKON XHWMHYECKHE CUCTEMBI NX TEPMOINHAMUYECKIE KomnsrorepHas
TEPMOIUHAMUKHI rapaMeTpsl U CBOMCTBA. XapaKTepUCTHUECKHE Mpe3eHTalus
¢byHkunu. DHepreTndeckue ¢ GeKTsl 2
XUMUYECKUX PEaKLUi, NEpBbIA 3aKOH
TePMOAUHAMUKH, SHTAJIBIHS PEaKIUH.
3aKOHBI TEPMOXUMHUHU, TEPMOXUMHUYECKHE
pacuetsl. HanpaBieHue npoTekaHusi XUMUYECKUX
pEeaKLUii: SHTPOMUSI, BTOPOU 3aKOH
TEpPMOJIMHAMUKH, SHeprus [ nboca.

3. Xumnueckast KuHeTuka U | [IoHsATHE 0 CKOPOCTH XUMHUYECKOM peakiu, Kowmmerotepnas

KaTajius. (hakTOpPBI, BIMSIOLINE HA CKOPOCTh PEaKIH, IIpe3eHTalus
KaTaJu3: TOMOT€HHbIE U T€TEpPOreHHbIE PeaKIii; 2
3aKOH JieiicTBus Macc, paBuiio Bant-T'odda,
sHeprus akTuBauuy. Katanms: nmonsarue
KaTaln3aTopa, MOJIOKUTENbHbIN 1
OTpHUIIATEIbHBIN KaTalln3; MEXaHN3MbI KaTajln3a B
3aBHCUMOCTH OT THIIA peakiuu. OOpaTtumble u
HEOOpaTHMble XMMHUYECKHE PEAKLINU. X UMHYECKOE
paBHoBecue.KoHCTaHTa XUMHUYECKOTO
pasHoBecust. [Tpunnun Jle [llarense.

4, PactBopsl. ucnepcuble | XapakTepucTuka pactBopoB. CriocoOsl KomnbsrotepHas

CHCTEMBI. BbIpa)KEHUsI cocTaBa pacTBopoB. IIporecc Npe3eHTaLus
pacTBOpeHuUsl, pacTBOpUMOCTh. OOIIe CBOHCTBA 4
pacTBOPOB: JaBJIEHHE TIapa PacTBOPOB, 4
3aMep3aHue U KUIIEHUE pacTBOPOB, OCMOC.

PacTBOpBI 371€KTPOIMTOB: OCOOEHHOCTH PacTBOPOB
3NEKTPOJIUTOB; ANEKTPOIUTHUECKAS AUCCOIHALINS;
CTeIeHb JUCCOUMAIMH U KOHCTAHTa
JMCCOLMAINN; MOHHBIE PEaKLUH U HOHHbIE
ypaBHEHUS peakuuil. J(uccouuaius Bobl.
Bognopoansiit nokaszarens. ['uaponus.

[onsTne aucnepcHbIx cucteM. Knaccudukanms
TUCTIEPCHBIX cucTeM. KomonaHbIe CHCTEMBI,
o0Opa3oBaHHe KOJJIOUIHBIX cucTeM. CBOHCTBA
KOJUIOMJIHBIX paCTBOPOB: ONTHYECKUE,
KHHETUYECKHE, DIIEKTPHUECKHE, aICOPOIIMOHHEBIE.

5. OKHUCIUTEIBHO- Crenenb okucnenus; Tunel OBP ; cocraBiienne KommnbrorepHas
BOCCTAaHOBUTEIIBEHBIC ypaBHeHuil OBP; THIn4HbBIE OKUCIUTENHN U MIpe3eHTaLHs
peakuuu u BOCCTAaHOBUTEIH; SJIEKTPOAHBIE MOTEHIIAAIBI; 2
INEKTPOXUMHUYECKHE ypaBHeHue HepHcTa; anmekTponm3; 3aKOHBI




MPOIIECCHI.

3NEKTPOIIN3A; KOPPO3HSI METAIIIOB, BUIBI
KOPPO3UU; METOJBI M CITOCOOBI 3aIIUTHI OT
KOPPO3HH.

6. XHUMHSI METAJUIOB Ponb MeTaisioB B MaTepUaibHOM KyJIbType
yenoBedecTBa. O0IIas XapakTepHUCTHKA METAJLIOB. Kommnbrorepnas
Knaccugukanus MeTanioB B COOTBETCTBUU C npe3eHTalus
3NIEKTPOHHBIM CTPOCHUEM, (PU3HIECKUMU 1 2
XMMHYECKAMH CBOHCTBaMH, PACIIPOCTPAHEHHEM B
MPUPOAE, HICTOPHUECKIUMHU TPAIAULISIMU.
CrpykTypa 1 QU3NIeCKHe CBOMCTBa METAIIIOB.
DIeKTPOHHOE CTPOSHHE METAIIJIOB.
PacnpocTpanenne MeTasioB B IPUPOJE.
CoBpeMeHHast MeTAITyprus, KaKk
COBOKYITHOCTb OCHOBHBIX TEXHUYECKUX
onepanuii MPOU3BOJICTBA METAJIOB
7. XHUMHSI KOMIUIEKCHBIX CrtpoeHne KOMIDIEKCHBIX COeTMHEHHI: OCHOBHBIE
COCAMHEHHH. MOJIOKEHNST KOOPAMHAIMOHHOM TEOPHH, KIIACCHI Kommnbrorepras
KOMIUICKCHBIX COSeIMHEHUH, TEOpHUs npe3eHTalus
KpHcTayugeckoro nossi. Homenknarypa 2
KOMIUIEKCHBIX coeuHenuil. M3omepus u
JYCCOLIMAIINS KOMILIEKCHBIX COSTUHECHUH.
8. OcHoBbI aHanuTHYECKOW | OCHOBHBIE NIOHATHS U TEPMUHBI aHATUTHYECKOM
XUMUHU xuMuud. KauecTBEHHBIN aHaIN3 XUMUYECKUI KomnsrorepHas
aHaJIn3s, I/IZ[GHTI/I(bI/IKa]_[I/ISI HCOPraHnvdCCKux IMPE3CHTAA
KaTHOHOB U aHMOHOB. Ko/InyecTBeHHBIN 2
XUMUYECKUU aHanu3. IHCTpyMeHTalbHbIE
((pU3UKO-XUMHYECKH) METO/Ibl aHATH3A.
UTOro 20
4.3. JIabopaTopHbie padoThI
Buo
3aHAMUA 6
N Homep ) Obvem unmepaxmueynoﬁ,
i membl Haumenosanue naéopamopnoii padomut (wac.) AKMUGHOIl,
OUCYUNIUHBL UHHOBAYUOHHOIL
¢opmax,
(uac.)
1 1 N3yueHne OCHOBHBIX KJIACCOB 4 JlaboparopHast
HEOPTaHWYECKHUX COCTUHCHHIMA pabora
HCCJICA0OBATCIILCKOI'O
Tuna -4
2 1. Omnpenenenne MOJIIPHON MacChl 2 JlaboparopHast
DKBUBAJICHTA METAJLIa pabora
HCCJIICA0BATCIIbCKOI'O
THIA - 2
3 1. Crpoenne atoma u [lepnognyeckas cucrema 4 JlaboparopHast
XUMHYeCcKuX seMeHToB JI.M. Menneneena pabora
HCCJIICA0BATCIILCKOI'O
tuna -4
4 2. Onpenenenne TEIIOBOTO 3P PeKTa peaKkuu 2 Jlaboparopuast
HeHTpanu3anum pabota
HCCJICAOBATCIILCKOI'O
THIA - 2
5 3. Onpenenenne CKOPOCTH XUMUYECKOU 4 JlaGoparopHast
peakmun. M3ydeHne XuMH4ecKoro pabora
HCCJICAOBATCIILCKOI'O
paBHOBECHS. Tina - 4




6 4. [TpuroroBneHue pacTBOPOB 3aJaHHOMN 4 Jlaboparopuast

KOHIEHTpauu pabota
HCCJIICA0BATCIIbCKOI'O

THna -4

7 4. W3ydeHne IeKTpoInTHYECKON 4 Jla6oparoprast
JUCCOLMAIUU U PEaKLUI B paCTBOPAX pabora

HCCIIEI0BATEIHLCKOTO
SJICKTPOJIMUTOB
THHA -4

8 5. N3ydeHune OKUCIUTENBHO- 2 JlaGoparopHast

BOCCTAHOBUTEJIBHBIX PEAKIINMA padora
HCCIIEA0BATCIBCKOTO

T™HIHA - 2

9 5. H3y4yeHue 1eKTpOXUMHYECKUX MTPOIIECCOB 2 JlabopatopHast
pabora

HCCIIEI0BATENLCKOIO
™HOA - 2

10 6. N3yueHnne XMuMHUYECKUX CBOMCTB METAJNIOB 4 Jlaboparopuast
pabora

HCCIIEI0BATEIHLCKOTO
THna -4

11 7. N3ydyeHrne KOMIUICKCHBIX COCAMHCHHIMA 2 JlaGoparopHast
pabota
HCCIIEO0BATCIBCKOT'O
T™HIHA - 2

12 8. W3y4yeHne KauyeCTBEHHBIX peaKlnii Ha 2 JlaboparopHast

KaTHUOHBI 1 aHHOHBI pabora
HCCIIEA0BATENBCKOTO

T™HIHA - 2

UTOro 36 36

4.4. CeMmuHapbl/ IpaKTHYECKHUE 3aHITHSA
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

4.5. KoHTpOoJIbHbIE MEPONIPHUSITHSA . KOHTPOJIbHAsi padoTa

Lenb: 3aKkpernieHne U3y4eHHOr0 TEOPETUYECKOro MaTepuaa ImyTeM IpuoOpeTeHUs] HaBbIKOB
MIPOBE/ICHUS] XUMHUYECKUX PACUETOB.

BbimonHAA,  KOHTPOJBbHYHO  paboOTy  CTYJEHT  JOJDKEH  I0Ka3aTh  JIOTMYECKYIO
MOCJIEIOBATEIBHOCTh, HCIIONB3YEMYI0 B XOJ€ pemeHHs 3a7ad, BbIPA0OTaTh HABBIKKM €€
NPUMEHEHHS; TPaMOTHO MCIIOJIb30BaTh DPA3JIMYHBbIE CIIOCOOBI PACCYXAECHUS IpPHU BBIOJHEHUU
XUMHYECKHX PAacueTOB, HAYYUTHCS MPABUIIBHO OOPMIISTH pEIICHHUE 3a/1a4.

CTpyKTypa: TUTYJIbHBIHN JUCT, OCHOBHAS 4aCTh, CIUCOK UCIOJIb30BAHHON JIUTEPATYPHI.

TutynbHbBIN JHCT, KaK paBuilo, oopmisieTcs Ha aucte Gpopmara A4 u ciryxuT oosoxkoi. Ha
TUTYJIBHOM JIMCTE YKa3bIBAlOT HOMEp BapuaHTa, U COOTBETCTBYIOIINE €My HOMEpa 3a/1a4.

OcHOBHasl 4aCTh - BOCEMb MHOTOBAPHAHTHBIX 33/1a4 110 TeMaM JUCIUILINHBL. 3a/laud CIeyeT
BBINOJIHATH B TOM MOps/IKE, B KAKOM OHM yKa3aHbl B 33JJaHUU. Y CJIOBUS MPUBOJUTH MOJHOCTHIO.
Pemennst 3amau w0 OTBETHl HA TEOPETHUYECKHE BOIPOCHI JIOJHKHBI OBITH KOPOTKO, HO YETKO
000CHOBaHBI, 32 UCKIIIOYEHUEM TeX CIy4aeB, KOT/ia M0 CYLIECTBY BONpOca Takas MOTUBHPOBKA HE
TpeOyeTcsi, HampuMep, KOTJa HYXHO COCTaBHTH JJIEKTPOHHYIO (opMmyly aroma, HammcaTh
ypaBHEHME peakuuu M T.1. llpu pemeHun 3anady HYXHO NPUBOAUTH BECh XOJ pELICHHUsS U
MaTeMaTHU4ecKrue mpeoOpa3oBaHusl.

Crniucok, UCnoab30BaHHON TUTEepaTyphl oopmirsercs B cooTBeTcTBHM ¢ TpeboBanusMu ['OCT
7.1-2003. Cwucrema craHmapToB MO WHPOPMALUHU, OHOIMOTEYHOMY H H3IATEIHCKOMY JIEIY.
bubnuorpaduueckas 3anuch. bubnuorpapuueckoe omnucanue. OOmMe TpeOOBaHUS U TpaBUIIA
COCTaBJICHUSL.

Pabora nomkHa ObITh JaTUPOBaHA U MOMKMCAaHA 00YyJaIOIIMCS.

OcHOBHasl TeMaTHKa!

1. Crpoenue BemecTBa
2. OCHOBBI XUMHUYECKOW TEPMOTUTHAMUKH




N kW

Xumudeckass KHHETHKA M KaTauu3

PactBopsl. /lucniepcHbIE CUCTEMBI

OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH U DJIEKTPOXUMHUYECKHUE TTPOLIECCHI.
XUMHS METAIIOB.

XHMHUS KOMIIIEKCHBIX COCTMHEHHIA.

OCHOBBI aHAJIUTUYECKON XUMHUH

PexoMeHnyeMelii 00BEM:

PaGora BEIIONMHSETCS TEYaTHBIM CIOCOOOM Ha OJHOW CTOpoHE nucTa Qgopmara A4 uepes
nosropa (1,5) uarepBana. Tun mpudTa (rapautypa) - Times New Roman, kerine (pazmep) mpudra
- 14. B pabore He aomyckaeTcs WCHoNb30BaHWME MmpudTa pasHbix rapHuTyp. Kaxmas 3amgada
odopmIIsieTcs Ha OTIEIBHOM JIUCTE.

['padyik KOHTPOIBHBIX MEPONIPUATHH 7151 OUHOH (HOPMBI O0yUCHHS

Ipooonscu- Cemecmp, Homep nedenu cemecmpa

menbrocms T T3 4[5 6 | 7|8 [910[11[12][13][14[15]16] 17|18
cemecmpa
Koumponvnote | - | - - | B3 |- - - - - |- - - - - Kp | - - -
MepOnpusmus

I'papyik KOHTPOJILHBIX MEPONPHUATUH LTSI 3209HON HOPMBI 00YUCHUS

IIpooonsicu- Kypc 1, ocennuit cemecmp (ycemanosounas ceccus), Homep Hedeau cemecmpa
MERbHoOCMy T T3 (4[5 6 |78 [9]10]11[12]13]14 151617
cemecmpa

Konmponwvnwvie | B3 | -

Meponpuamus

Ilpooonscume Kypc 1, éecennuit cemecmp (3K3aMeHAyUOHHAS Ceccusl), HOMeP Hedellu cemecmpa
gerocms T T3 4[5 6 | 7|8 9]0 111213 141516 17 |18
cemecmpa

Koumponvuwte | - |- |- |- |- |- |- |- |- |- |- |- |- |- |xp|- |- |-

Meponpusamus

Yenosnvie obosnauenus KOHMpPOJIbHbLX Meponpuﬂmml:

B3 — Boimava 3aganus;

KP — [IpYe€M KOHTPOJIbHBIX paboT;

Onenka Kpurepun onieHKM KOHTPOJIbHOM padoThI

OTJIMYHO PabGoTa BbINoIHEHA MOJHOCTHIO, 6€3 OMMOO0K ¥ HEZJ0YETOB UIIH JOMYIIEH
OJTMH HEJ0YET

XOPOIIO PaboTa BbINOIHEHA MOJIHOCTHIO, IMEETCS OIHA Herpy0ast olMOKa U OJJMH
HEJIOYeT WM TPH HeJoueTa

YIOBJIETBOPUTEIHHO [IpaBunpHO BhIMOMHEHO O0see 2/3 Bcel pabOTHI WIIH TOMYIIEHO He Oojee
OJIHOM Tpy0OOii OIIMOKK WK IBYX HEJI0OUETOB, WIIM OJHA Irpy0as 1 o/1Ha
HerpyOasi olIuOKH, WK TpU HErpyOble OMMUOKU, WIN YEThIPE-TISATh
HEJI0UETOB.

HEYIOBJIETBOPUTENHHO | UHCiI0 OmMOOK M HEI0YETOB MPEBBICHIIO HOPMY JIJISI OIIEHKH

YAOBJICTBOPUTCIIBHO WJIN IIPABUJIBHO BBIITIOJIHCHO MCHEC 2/3 Bceit pa60TBI
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue i z t.., uac yueonvix Ouenka
Ppazoenoe OuCUUnIUHb wacos OIIK-4 Komn. v 3auAmMUuI pe3yiomamoe
1 2 12 13 14 15
1. CtpoeHue BeleCcTBa. 26 + 1 26 JIk, JIP, CP 1K, TeCTEHI,
5K3aMEH
2. OCHOBBI XUMHUYECKOH TEPMOJUHAMHKH. 16 + 1 16 JIk, JIP, CP 1k, TeCTHlI,
5K3aMEH
3. XuMmudeckas KHHETHKA U KaTalln3. 18 + 1 18 JIk, JIP, CP 1k, TeCTHI,
5K3aMEH
4. PactBopsl. [lucTiepcHBIE CHCTEMBI. 24 + 1 24 JIk, JIP, CP 1k, TeCTHI,
5K3aMEH
5. OxkHuCcINTETFHO-BOCCTAHOBUTEIHHBIE PEAKIIUU U 20 + 1 20 JIk, JIP, CP 1k, TeCTHlI,
SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH
6. XuMust MeTaios. 16 + 1 16 JIk, JIP, CP 1k, TecThl,
3K3aMEH
7. XuMHs KOMIUIEKCHBIX COCTMHEHUH. 11 + 1 11 JIk, JIP, CP 1k, TeCTHl,
3K3aMEH
8. OCHOBEI aHATMTUYECKON XUMUHU. 13 + 1 13 JIk, JIP, CP 1k, TECTHI,
3K3aMEH
6cezo uacos 144 144 1 144
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6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

Xumus: yauebHoe nocodue (mporpamMma, MeToJl. pEeKOMEHAlNN, KOHTPOJIbHBIE BOIIPOCHI U
3a/IaHusl, MPOTPaMMHUPOBAHHBIE BOTIPOCHI [ij1s1 caMoKoHTpodst) / T.A. Jlonckas, H.IT.
Kocmauesckas, B.A. fckuna. - bpatck : bpl'VY, 2008. - 114 c.

. Meramibl: yue6Hnoe nocobue / T. A. {orckas, M. A. Bapmansu [u np.]. - Bparck: bpl'Y, 2008. -

65 c.

. Xumust: yueoHoe nmocooue / T. A. Jlonckas, H. I1. KocmaueBckas [u ap.]. - 2-€ u3m., nepepad. u

not. - bparck: bpI'Y, 2009. - 70 c.

. Xumust: nabopaTopHbiii mpakTukyM / M. A. Bapaausu [u ap.]. - bparck: bpI'Y, 2010. - 76 c.
. Pycuna O.b. Xumusa. Metoauueckue yka3anus JUisl IOATOTOBKH CTYJIEHTOB K TEKYILIEMY U

uroroBoMy KoHTpoto / O.b. Pycuna. — bparck: 'OY BITIO «bpI'V», 2011. — 155 c.

. Bapnansu, M. A. Xumus: 1a00paTOpHBII MPaKTUKYM JUIsI TEXHUYECKUX HaIllpaBICHHHA

MOATOTOBKH aKajeMu4eckoro OakanaBpuata / M. A. Bapnanss, C. ®. Jlanuna. - bparck: bpl'VY,
2015.- 154 c.

7. TEPEYEHb OCHOBHOH ¥ JONOJHHUTEJIBHON JINTEPATYPHI,

HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMILIAHBI

Buo Konuuecmeo
Ne Haumenosanie u30anus 3(;;_ Ikzemniaapoe | Obecneuen-
6 HocHb,
MUA\ Gubnuomere, | (3x3./ uen.)
mT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 I'manka, H. JI. OOGmmast xumus : y49eOHUK TSI JIx, JIP, 101 1
OakanaspoB / H. JI. I'munka. - 19-e uzn., nepepad. u P
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
bazoBelit kypc).
2 AxwmetoB H.C. O0mas u HeopraHudeckasi XUMUS: JIx, JIP, 15 0,75
yuebnuk ans By30B/H.C. AxmeroB. — M.: Bricias P
mkoia, 2009. — 743 c.
3 Kopogrus, H. B. O0mas xumust : yaeOHUK ai1s1 By3oB / | Ik JIP, 15 0,75
Kp

H. B. KopogwuH. - 9-¢ u3n., mepepad. . - M. : Beicias
mkomna, 2007. - 557 c.

JlonoJIHUTeIbHAS JIUTEpaTypa

4 JIumun, P. A. Xumudeckue cBo#cTBA HeOpranudeckux | JIx JIP, 10 05
BEIIECTB : yuel. mocobue 1ys By3os / P. A. JIuaun, B. "
A. Momnouxo, JI. JI. AunpeeBa. - 5-€ u3l., CTEpEOTHIL. -
M. : KonocC, 2008.

5 Bounkos, H. . Xumust: yue6Hoe mocobue uist By3oB / | /I JIP, 10 0,5
H. U. Bonkos, M. A. Menuxosa. - M. : U3narenbckuit P
neHTp «Akagemusi», 2007. - 336 c.

6 3a7aun U yIpaKHEHHUs 110 O0IIeH XUMHH : yueO. Kp 5 0,25
nocobue ju1s By30B /ITox pen. H. B. KopoBuHa. - 4-¢
u3 1., nepepad. - M.: Bricimas mkona, 2008. - 255 ¢
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%B4%D0%B8%D0%BD%2C%20%D0%A0%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%98%2E

3aitiieB O.C. Xumus: yaeOHUK AJIs CTYJ. BBICHI. y4eO.
3aBenenuit / O.C. 3aiinieB. — M.: MI3garenbckuit IEHTp
«Axagemusy, 2008. — 544 c.

JIx, JIP,
Kp

0,25

I'munka, H. JI. 3agaum u ynpaxHeHUs 10 00IIIei
xumun [Teker] : yueOHO-pakTHYEecKoe mocooue / H.
JI. Tnunka; I[Mox pen. B. A. Ilonkosa. - 14-e u3zz. - M.
: FOpaiir, 2015. - 236 c.

Kp

20

Xumus : yue0. nmocodue (mporpamma, METOI.
PEKOMEHIalli1, KOHTPOJILHBIE BOIIPOCHI U 33 aHMUS,
MIPOrpaMMHUPOBAHHbIE BOIIPOCHI 1711 CAMOKOHTPOJIS) /
T.A. Jonckas, H.I1. Kocmauesckas, B.A. SIckuna. -

bparck : bpl'VY, 2008. - 114 c.
http://ecat.brstu.ru/catalog/yY4ebHble %201%20y4ebHo-
meToamnyeckmne%20nocodbusa/Xumusa/doHckas%20T.A.%20Xumus.
Y4.nocoome%20ana%20cTyaeHToB%203a04Horo%2006y4eHuns.2
008.pdf

Kp

109 + 1(9P)

10

Mertas : yaeOHoe mocodue / T. A. Jlonckas, M. A.
Bapnansu [u ap.]. - bparck : bpl'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/yY4e6Hble %201 %20y4ebHo-

meToamnyeckmne%20nocodbuma/Xumusa/OoHckaa%20T.A.%20MeTann
bl.Y4ye6.nocobme.2008.pdf

Jlx, JIP,
Kp

81+ 1(P)

11

Xumust: mabopaTopHblil mpakTukyMm / M. A. Bapnansu
[u ap.]. - bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/yY4e6Hble %201 %20y4e6Ho-

meToamnyeckmne%20nocodbusa/Xumusa/BapaanaH%20M.A. Xumus.J1a
6opaTopHbI%20npakTrkym.2010.pdf

JIP

200+ 1(DP)

12

Pycuna O.b. Xumus. Metoauyeckue ykazaHus AJis
MOATOTOBKU CTY/I€HTOB K TEKYIIEMY U UTOTOBOMY
koutpoio / O.b. Pycuna. — Bparck: bpl'Y, 2011. —

155 c.

http://ecat.brstu.ru/catalog/yY4e6Hble %201%20y4ebHo-
meToamnyeckmne%20nocodbuma/Xumusa/PycnHa%200.5.%20Xumus.
%20MeToaunyeckmne%20ykasanHna%20ana%20noarotoskn%20k%
20Tekyemy%201%20utorosomy%20koHTponto(Tecthl).2011.pdf

JIx, JIP

80+ 1(3P)

13

Xumusi: yuebHoe nocoodue / T. A. Jlonckas, H. I1.
Kocmauesckas [u ap.]. - 2-e uzn., nepepad. u Jo1. -
Bparck : bpI'V, 2009. - 70 c.

JIP

219

14

Bappansia, M. A. Xumusi: 1a00paTopHbIi NPaKTUKYM
JUI TEXHUYECKUX HAlpPaBICHUH MOATOTOBKH
akaneMuueckoro Oakamaspuara / M. A. Bapnausn, C.

®. Jlanuna. - bparck : bpI'Y, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/Y4e6Hbl1e %201 %20y4ebHO-

meToanyeckne%20nocobus/Xumms/Bapaanan%20M.A.%20Xumna.J1a6.
%20npakTnkym.2015.pdf

JIP

48+ 1(OP)
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http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Химия.Уч.пособие%20для%20студентов%20заочного%20обучения.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Химия.Уч.пособие%20для%20студентов%20заочного%20обучения.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Химия.Уч.пособие%20для%20студентов%20заочного%20обучения.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Химия.Уч.пособие%20для%20студентов%20заочного%20обучения.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf

8. NEPEYEHbD PECYPCOB NUH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJUMbIX
AJIsI OCBOEHU S JUCIHUIIJINHBI

1. DuektpoHHbId KaTajmor oubnauorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&7211D=

2. DnexrponHas 6ubnuorexa bpl'Y http://ecat.brstu.ru/catalog/Yueounie%20u%20
yueOHo-MeTonndyeckne%20mnocobus/Xumus

3.  DiekTpoHHO-OMOJMOTEYHAasT cucTeMa «YHHUBEpCUTETCKas Oubiauoreka onliney
norosop Ne 0663 ot 18.04.2016 http://biblioclub.ru/

4. DnexTpoHHO-OMOMMoTEeuHas cuctema «M3marenbcTBo «Jlaub» moroBop Ne0083 ot
09.02.2016 http://e.lanbook.com/

5. HWudopmanuonnass cucrema «EnumHOe OKHO pgocTtyma K 00pa3oBaTeabHBIM
pecypcam» http://window.edu.ru/

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru/

7. YuuBepcuterckas wuHpopmanuoHHas cuctrema POCCHUA (YUC POCCUSA)
http://uisrussia.msu.ru/

8. Xwumuueckas nHpopManuonHas cetb Poccuu http://www.chemnet.ru/

9. Caiit o xumuu XuMuK.ru http://www.xumuk.ru/

10. OOGpasoBaTeabHBIH pecypce M0 XUuMuu «Anxumuk» http://www.alhimik.ru/

11. ExemecsuHbIi HAy4YHO-IIONYJIIPHBIN KypHal «XuMHUA u Kusup»
http://www.hij.ru/

9. METOJUYECKHUE YKA3AHUSI AJI51 OBYYAIOLIUXCSI IO OCBOEHMIO
JUCHUIINHBI

PaGora oOywarommxcss HaJg KypcoM XMMHHU CIaraeTcsi U3 CIEAYIOIIUX 3JIEMEHTOB:
CaMOCTOSITEJIbHOE M3y4y€HUE MaTepuana M0 Y4yeOHMKaM | y4eOHbIM I10COOHMSM, BBINOJIHEHHE
KOHTPOJIBHON palbOoThl, NPOXOXKACHHE TEKYIIEro KOHTPOJsA, J1adOopaTOPHOTO MPAKTHKYMa,
MOCELIEHUS JIEKUUH, NHIUBUAYAIbHBIX U TPYIIOBBIX KOHCYJIbTAI[MH, IPOMEXYTOUHOM aTTecTaluu
- DK3aMEHa.

[Ipuctynas K M3y4E€HHIO NUCUUIUIMHBI, HEOOXOANMO, MPEXKIE BCErO O3HAKOMHUTBLCS C €ro
COJIepKAHUEM IO TEMaTHYEeCKOMY IUIaHy, OObEMOM KaXJOW TeMbl M IOCIIEIOBATEIbHOCTHIO
coJiepkaluxcsd B Hed BompocoB. M3yudare Kypc cienyer mo oTAenbHbIM TeMaM. llpu mepBom
YTEHUM CIIeAyeT MOJIY4YUTh oOllee MpeacTaBieHne 00 M3ydaeMbIX BONPOCAX, a TaKKe oTMevaite
TPYJHbBIE U HESICHBIE MECTA. 3aT€M NEPEXOIUTh K JETATbHOMY U3YUYEHHUIO0 MaTepHaa.

Heo6x0a1Mo ycBOUTE BCe TEOPETUUECKUE MOJIOKEHHS, MATEMAaTHUYECKNE 3aBUCUMOCTH M MX
BBIBOJIbI, @ TaKXX€ MPHUHIUIBI COCTABIEHUS ypaBHEHHI. BHUKHYTh B CYIIHOCTH TOTO WJIM MHOIO
Bonpoca. M3ydeHne Bompoca Ha ypOBHE CYIIHOCTH, a HE Ha YPOBHE OTACIBHBIX SBICHUN
crocoOCTByeT 6oJiee TITyOOKOMY U TPOYHOMY YCBOSHHUIO MaTepHara.

Jlexuuu - BBIpaXKalOT OCHOBHOE COJAEP KAHUE 3HAHUNM M3Y4aeMbIX JUCLUIUINH, OPTaHU3YIOT
(dbopMupOBaHUE 3HAHUM B CHUCTEMY, YCTAHABIMBAIOT CBSI3b CO BCEMHU BHJAaMU Y4eOHOU paboOTBhI.
Jlexuuy 4ynTarOTCA 1O OCHOBHBIM paszzenaM Kypca xumus. [Ipu 3ToM neranbHO paccMaTpUBarOTCS
HEJ0CTAaTOYHO IOJIHO OCBEUICHHbIE B y4E€OHOW M y4yeOHO-METOJUYECKOW JUTepaType MOHATUS U
3aKOHOMEPHOCTH, COCTABJISIOIINE TEOPETUUECKUE OCHOBBI IUCLUIUIMHBI «XUMUS».

Memoouxa pabomul ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs3aTeNIbHBIM YCIOBUEM SIBIISIETCS TOCELICHUE BCEX JIEKIIMNA M KOHCTIEKTUPOBAHUE
U3JIaraeéMoro Marepuaiia.

2. YCBOEGHHE U 3aKpeIyIeHne MaTepUasoB JIEKIIMU HEOOXOMMO IPOBOJUTH B IIEpBbIE THU
nocyie e€ MpoCaylINBaHus, TaK Kak 3TO MOTpeOyeT HAMMEHbIIUX 3aTpaT BpEMEHHU Ha U3yUYeHHE
JAHHOU TEMBL.

3. Brauase HEOOXOMMO HM3YYHTh KOHCIEKT JIEKIIMH, CXEMBI M PHCYHKH, PUBEIACHHBIC B
HEM. [Ipu HE0OXOAMMOCTH cleayeT OOpaTUThCS K PEKOMEHJOBAHHOW JHUTEpaType M IOMOJHHUTH
JIEKIMOHHbIE CBE/ICHUS.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
http://www.hij.ru/

4. B 3akiroueHre MBICIEHHO MTPopaboTaTh OTBETHI HA BOMPOCHI IJIaHA JIEKIIHH.

5. B ciyuae npomycka JeKIMu u3ydyeHre MaTepraia 1 MoJAroToBKy pedepara 1o reme
JIEKIIMU TPOBOJIUTH IO PEKOMEHI0BaHHOM JuTepaType. [Ipu 3ToM 3HaUUTETHHO YBEIUYUBACTCS
BpEMSI CAMOIIOATOTOBKH.

6. [ToBTOpHO BO3BPAaTUTHCS K MaTepuaiaM JEKIUU HEOOXOIUMO:

- IIpU MOJTOTOBKE K MTOrOBOMY 3aHSTHIO; TPHU MOJArOTOBKE K UTOrOBOMY KOHTPOJIO (IIpU 3TOM
HEOOX0MMO 00paTHTh BHUMAHUE Ha 00bEM KOHTPOJIBHBIX BOTIPOCOB).

JIabopaTopHbI MPAaKTHKYM BKJIIOYAaeT B ceOs mabopaTtopHbie pabOTHl MO OCHOBHBIM TEMaM
Kypca XHMHS M HampaBieH Ha YIIyOJIeHHOE H3Y4Y€HHE TEOpPEeTUYEeCKOro marepuana M Ha
npruoOpeTeHne YMEHHUs, HABBIKOB M OIBITa MPOBEACHUS IKCIIEPUMEHTA, aHAINU3a U 00pabOTKU €ro
pE3yJbTaTOB.

[Ipy TOATOTOBKE K BBHINOJIHEHUIO JIAOOPATOPHBIX pPabOT HCIONB3YIOTCS METOAMYECKHE
yKa3aHHsg, B KOTOPBIX OIKCAaHbl METOJIbl MCCJEIOBAHUS, YCJIOBHUS IPOBEJEHUS OIBITOB U
c(hOopMyJIMPOBAHBI BOTIPOCHI U 33JaHUS K JTA0OPATOPHBIM paboTaM.

C 1uenpl0 OIGHKM YpPOBHS OCBOEHHS MarepHala MO Kaxaoil mabopartopHoil pabote
COCTABJISIETCS] OTYET, HA OCHOBAHUHU KOTOPOTO MPOBOJUTCS 3aLIUTA JIAOOPATOPHOU PabOTHI.

JlaGoparopHble pabOThl MPOBOJATCS B CHEHHATU3UPOBAHHBIX J1AOOPATOPUSIX, CHAOKEHHBIX
HEOOXOUMBIM 000pYZOBaHUEM U XUMHUYECKOW MOCYHOW. JIs akTHUBU3AlMK TPOIEcca OCBOCHHUS
MPUEMOB J1a0OPATOPHOTO IKCIIEPUMEHTA CTYACHTHI KOOIIEPUPYIOTCS B TPYIIIBI 1O 2-3 YelloBeKa, YTO
MO3BOJISIET KOJJICKTHBHO OOCYKJaTh €ro pe3yJbTaThl U (YOPMYIHPOBATH BHIBOIBI.

CaMocTosTenbHass paboTa MPOBOAMUTCSA C LIEIbIO YIIyOJeHUS U 3aKpeIIeHUs MOJNYYEHHBIX B
X0Jle ayAUTOPHBIX 3aHATHI 3HAHMM M NPUOOpPETEHUS HABBIKOB HCIIOJIB30BAHUS PEKOMEHyeMOM
JUTEepaTyphbl, HABHIKOB HAaydyHOro wuccienoBanus. CaMocTosTenbHas padoTa BKIIOYAET pEIICHUE
3aa4 pacyeTHOr0 XapakTepa, MOATOTOBKY W 3aBepuieHHe oQOpMIICHHUS JTa0OpaTOpPHBIX pPadoT,
MOJTOTOBKY K KOHTPOJIbHBIM MEPOIPUSTHUSM, MOCEIICHNE KOHCYIbTAIllui, U3y4eHHEe OCHOBHOTO U
JOTIOTHATEIIFHOTO MaTepHalia Imo y4eOHHKaM U TTocoOusiM, paboTy Ha KOMITBIOTEpE U B OMOIHOTEKE,
9K3aMEeHY U T.II.

JIrobast ¢opmMa CcaMOCTOATENBHOW pabOTHI  CTyJASHTAa HAYMHACTCS C  HM3ydYCHUS
COOTBETCTBYIOIIEH JUTEpaTypel.  YMeHHE paldoTaTh € JUTEPaTypoll O3HA4YaeT HAyYUThCS
OCMBICJIICHHO I10JIb30BaThCsl HUCTOYHHMKaMH. CylIeCTBYeT HECKOJIbKO METOJO0B paboThl ¢
JITEPaTypOu.

OavH W3 HUX - caMbli H3BECTHBIM - METOJ MOBTOPEHHUS. IPOYUTAHHBIA TEKCT MOXKHO
3ay4uTh Hau3ycTh. IIpocToe nmoBTOpEHNE BO3ACUCTBYET HA MaMITh MEXaHUYECKU U IOBEPXHOCTHO.
[TosryuyeHHbIE TAKUM ITyTEM CBEJICHUS JIETKO 3a0bIBAIOTCA.

Haubonee »3¢dexTuBHbI MeTOJ - METOJ KOJUPOBAHMSA. MPOUYUTAHHBIM TEKCT HYXHO
MOJIBEPTHYTh OOJIbIIEH, YeM MPOCTOE 3ayyuBaHue, o0OpaboTke. YTOOBI OCHOBATENbHO 00pabOoTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ JJIS XPaHEHHUs, BAKHO NMPOBECTH LEJIBbIA Pl MBICIUTEIBHBIX
ornepanuii: MPOKOMMEHTHUPOBAaTh HOBBIE JIaHHBIEC; OLIEHUTh WX 3HAYEHHE; MOCTAaBUTh BOIPOCHI;
COIOCTaBUTh MOJIYUYECHHBIE CBEIECHHUS C PAaHEE NU3BECTHBIMH.

K kaxnoli Tteme y4eOHON JUCHMIUIMHBI TOJOOpaHa OCHOBHAs M JOTOJHUTEIbHAs
auteparypa (cMm Tabu.).

Tabnuma.
Pexomennaruu o pabore ¢ iureparypou
Ne, HazBaHUE TEMBI AUCITUTUINHBI Pexomenyemas nmutepaTypa dopma
OTYETHOCTH
1.CtpoeHue BemiecTBa. /1/ ctp. 36-175 3amura JIP,
/2/ ctp. 5-107 Kp, YCTHBIN
/3/ ctp. 17-65 oTpoc
/5/ ctp. 4-44; 128-147
/6/ ctp. 6-56
/7/ ctp. 5-91
/8/ ctp. 35-42; 107-115
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2.0CHOBHBIC TOHATUS XUMUYeckow | /1/ ctp. 223-248 3amura JIP,
TEPMOJMHAMUKHU. 2/ etp. 175-197 Kp, YCTHBIN
/3/ ctp. 115-142 ompoc
/5/ ctp. 45-61
/6/ cTp. 57-91
/7/ c1p.92-156
/8/ cTp. 54-65
3. Xumuueckast KHHeTUKa 1 katanus. | /1/ ctp. 249-288 zamura JIP,
/2/ B cTp. 197-225 Kp, YCTHBIN
/3/ ctp. 148-203 orpoc
/5/ cTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ ctp. 66-88
4. PactBopsl. JlucniepcHbie cuctemsl. | /1/ctp. 287-374; 675-747 samura JIP,
/2/ ctp. 139-149; 225-227 Kp, YCTHBIN
/3/ cTp. 204-251 ompoc
/5/ ctp. 84-127
/6/ cTp. 125-151
/7] ctp. 220-318; 431-482
/8/ ctp. 43-53; 89-119; 186-200
5.OKUCIUTEILHO- /1/ cTp. 375-402 3amura JIP,
BOCCTAHOBUTEIIbHBIE  peaknuuu | | /2/ ctp. 234-247 Kp, YCTHBII
3JIEKTPOXUMHYECKHUE TIPOIIESCCHI. 13/ ctp. 251-340 onpoc
/6/ ctp. 152-173
/7/ cTp. 319-373
/8/ ctp. 131-146
6. XuMUsi METaJIOB /1/ ctp. 769-879 3amuta JIP,
2/ ctp. 279; 488-537; 546-697 Kp, YCTHBIN
/3/ ctp. 341-381 OTIpoC
/4/ ctp. 12-73; 286-465
/6/ ctp. 191-199
/8/ ctp. 201-220
7. Xumus KOMIUTeKCHBIX | /1/ cTp. 403-430 sammra JIP,
COEIMHEHUN 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 orpoc
/4/ cTp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158
8. OCHOBBI AHATTUTUYECKON XUMUHU 12/ ctp. 157-174 3amura JIP,
/3/ ctp. 499-515 YCTHBIN
OIIpOC

N3ydenue nutepaTypsl TpeOyeT BeneHus pabounx 3anuceil. 3anmucu B TOM WK HHOU (popme
HE TOJIbKO CIIOCOOCTBYIOT NMOHMMAHHUIO M YCBOEHHUIO H3y4yaeMOIo Marepuaia, HO U IOMOTaroT
BbIpa0aThIBaTh HABBIKM SICHOT'O M3JIOKEHMSI B MHUCbMEHHOM (hopMe TeX WM MHBIX TEOPETHUECKHUX
BOIIPOCOB.

OpHolt M3 OCHOBHBIX (DOpPM 3amucu SBISETCS KOHCIEKT. KOHCIEKT — cioXHas 3amuch
COJIEpXaHUsI KMCXOJHOTO TEKCTa, BKJIOUaAKIas B ce0s 3auMCTBOBaHUsS (IIMTATh) HamOolee
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IIPUMEYATEIIBHBIX MECT B COUYETAHUU C IUIAHOM MCTOYHMKA, a TAKXKE CXKAThIA aHAJIN3 3allMCAHHOTO
MaTepuaia U BbIBOJBI 110 HEMY.

Memoouueckue pekomenoauuu no cOCMAaeieHUI) KOHCneKma

Kuury mnenecoo0pa3HO MPOCMOTPETH, O3HAKOMHUTHCS C OIJIaBJICHUEM M Hay4HO-
CIIPAaBOYHBIM aIIlapaTOM, IPOYUTATh AHHOTALMIO W MPEAUCIOBUE, a TAKXKE €€ IIPOJIMCTATh,
paccMOTpeTh WJUIIOCTpalMM, TaOMuIbl, AUAarpaMMbl, MPWIOKEHHUS. Takoe MOBEPXHOCTHOE
IPOYTEHHE IO3BOJIUT Yy3HaTh, Kakhe TIJIaBbl CIEAyeT M3Y4UThb Oojiee BHUMATEIbHO, a KaKHe
IPOYUTATH OBICTPO.

IenecooOpa3Ho 3anuchIBaTh HOMEpa CTPAHUL, KOTOpbIE NPUBJIEKIN BHUMaHue. [To3xe
CJIeZlyeT BO3BPATUTHCS K HUM, IIEPEUUTATh WIH NIEpenucaTh HykHyto HHpopmanuio. duzndyeckoe
JieicTBUE 10 3aIMChIBAHUIO TOMOTAeT MPOYHO 3AJI0KUTh TAaHHYI0 HHPOPMALIUIO B «OaHK MaMATH.

[Tpu oopmiieHnn KOHCTIEKTa HEOOXOAMMO CTPEMHUTHCA K EMKOCTH KaXKJOTO MPeI0KEHuUS,
JKEJIaTeIbHO ITPUBOJUTH HE TOJIBKO TE3MCHBIE IIOJIOKEHUS, HO U UX JI0Ka3aTeabCcTBa. MBICIN aBTOpa
KHUTH CIEAYyeT W3JlaraTb KpaTKo, 3a00TSICh O CTWJIE M BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIONIOJIHUTEIBHBIX 3JEMEHTOB KOHCIEKTa JOJDKHO OBbITh JIOTMYECKH OOOCHOBAaHHBIM, 3alMCU
JOJDKHBI  pAaCOpENeIATbCA B ONPEACIICHHON NOCIEN0BAaTEIbHOCTH, OTBEYAKOLIEH JIOTUYECKOU
CTPYKTYp€ U3ydaeMoro marepuaia. s yToUHeHUs U TONOJIHEHHUS] HEOOXOAUMO OCTABIIATH MOJIS.

Jlnist mpoBepKU X0/1a M KauecTBa (JOPMUPOBAHHUS KOMIETEHIINH, CTUMYIUPOBAHUS YIeOHOM
paboThl MPOBOAWUTCS TEKYIIMH KOHTpOJdb 3HaHUM oOydaromuxcsi. OH  oOecnieuuBaercs
PELCH3UPOBAHNEM OTYETOB IO JIA0OPATOPHBIM paboTaM, MPOBEPKON KOHCIIEKTOB JICKIHH, YCTHBIM
OIPOCOM Ha ayJUTOPHBIX 3aHATUAX. /g MpoBEeNeHUs TEKYILEro KOHTPOJIS HCIIOJIB3YIOTCS TaKkKe
TECTOBbIE TEXHOJIOIMH. TeCTOBBIM KOHTPOJIb IPOBOJUTCS B TUCIUIEMHBIX KJIacCaX HAa KOMIIbIOTEpaX
u B OnaHkoBOM Buje. Pe3ynbTaThl TeCTMPOBAHHS OLEHMBAIOTCA 10 OaJbHOW CHUCTEME M 3aTeM
YUUTBIBAIOTCS MPH TEKYIIEH U TPOMEKYTOUHOM aTTECTAIIMH 00yJaroIIuXCs

IIpoMexyrouHas aTrecTauus NpeJHA3HA4YE€HA M OIPENEICHHs YPOBHS OCBOCHMSI BCErO
o0bema yueOHOW nucuuIuIMHBL. [IpoMexyTouHas arrecTanys IO AUCHUIUIMHE «XHUMHS» MOXKET
OpOBOJIUTHCA, Kak B ¢opMme cobecenoBaHMs IO HK3aMEHALIMOHHBIM BOIpOCaM, TaK U C
HCIIOJIb30BAaHUEM TECTOBBIX TEXHOJIOTUH.

[lonroroBka K INPOMEXYTOYHOM AaTTECTallMM HAYMHACTCA C IIEPBOrO  3aHATHS 11O
JUCIUTUTMHE, Ha KOTOPOM IPEenoaBaTeib 3HAKOMUT 00yJaroIuXcsi ¢ OCHOBHBIMHU TPEOOBAaHHUSIMU K
TEKyIled M UTOrOBOHM arrectauuu. BakHO ¢ caMoro Havajga IUIAaHOMEPHO OCBauBaTh MaTepuall,
npopalaTeiBaTh COOTBETCTBYIOIIME TEOPETHUUECKHE U TMPAKTUYECKUE pazlienbl JUCLUUILIINHBI,
(buKCUpyst HEesICHBIE MOMEHTBI JUISL UX 00CYXK/I€HUs Ha IUTAHOBOW KOHCYJIbTAIUH.

Jlexuuu, 1a00paTOpHbIE M KOHTPOJIbHBIE PaOOTHI ABJISIOTCS BaKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIbBKY OOy4aromuiicsi UMeeT BO3MOXKHOCTh OLIEHHTh YPOBEHb COOCTBEHHBIX 3HAHUH WU
CBOEBPEMEHHO BOCIIOJIHUTH UMEIOLTHECS TPOOebI

9.1. MeToanyeckue yKa3aHHus J1JIs1 00yUYAIOIMIMXCSI 10 BHIMOJHEHUIO JIA00PATOPHBIX padoT

JlabopaTopnas paGora Nel . U3yueHne OCHOBHBIX KJIACCOB HEOPraHUYeCKUX
COEIMHEeHHI.

[{enb pabOTHI: MONTYYEHUE OKCHIOB, KUCIOT, OCHOBAHHM U COJIEH M U3yYeHHE UX XUMUYECKUX
CBOMCTB, TEHETUYECKOM CBSI3U MEXAY KJIaCCaMHU HEOPTraHUYECKUX COEIUHECHUMN.

3amaHue:
. [lomy4yenne 0CHOBHOT'O, KUCIIOTHOTO OKCH/IOB, KUCITOTHI;

. Ilony4yenue cpennen cony,

. I3y4yenue B3aUMOIMCTBHSI OCHOBHOT'O OKCH/JIA C BOJIOM;
. [omryuenue TuaApOKCUIOB KOOAThTA U XPOMA,;

. 3ydeHune cBOMCTB OCHOBHOTO U aM(OTEpHOTO OKCH/IOB;
. I3yueHue B3auMoieiCTBUS COJIEH ¢ MeTaIaMu;

. I3y4yeHue B3auMOIEMCTBHS KUCJIOTHI C COJIBIO;

. I3y4yenue B3auMOIEVCTBHS KUCIIOTHI CO MIENOYBIO;

. [lomydyenue kucmnoi coinu,

OO0 1IN0~ WN B
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10. ITomyyeHne OCHOBHOM COJIH.

ITopsAOK BBINOJHEHUS:
JIabopatopHyo paboTy cieayeT Ha9YMHATh TOJBKO MOCIC U3YUCHHUS TEOPSTUUYCCKUX CBEICHUMN
U TINATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHne 1abopaTOpHON pabOTHI U MOJTyYEHHE JOMYCKA JJIsl BBITOTHEHMS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO PabOTHI

Popma OTYETHOCTH:

Pesynbrarel s1abopaTopHOro 3KCHepuMeHTa OoQOopMIIAIOTCS B BuAe oryeTra. OTYET HOIKEH
BKJIIOYATh: ATy BBIMOJHEHUS pabOThI, TOJHOE Ha3BaHWE pPabOTHI; IeTb pPaboThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBINOJHSIEMBIX OIIBITOB,
HAOMIO/TAEMBIX  SIBJICHUH, YpPaBHEHHUS TPOBEACHHBIX XHMHUYCCKHUX PEAKIMi; BBIBOIABI TIO
nabopaTopHoi pabore.

3ajjaHus JUIs CaMOCTOSITeJIbHONW PabOThI:

1. ITouemy B ombiTe 1 JIaKMyC U3MEHUIT OKPACKY?

2. Kakumu cBoiictBamu obnamaet okcua meau (11)?

3. ITouemy runpoxcun xpoma (111) pactBopsiercst 1 B Kuci0TE, U B MENOUYH?

4. Ilpu B3aUMOJEHCTBUY KaKUX BEILECTB POTEKACT peaklus HelTpanin3auuu?

5. Ilpn kakux ycnoBusix oOpasyrorcs kucibsle cosnu? Ilpu kakux yciaoBUsIX 00pa3zyroTcs
OCHOBHBIE coJIn?

PexomMeHnaimy no BhIMOJHEHHUIO 3aJIaHHH U MOATOTOBKE K JIA00OPaTOPHOI paboTe

JIJ1st yCHeTHOTO BIMOJIHEHHS U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKJIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TCOPETUYCCKUN MaTepUal B KOHCIIEKTE JICKITI U yIeOHBIX MOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MMPOJIYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
06OPYI[OBaHI/I€M; MCTOAMKAMHU MMPOBCACHHA OIBITOB U TEXHUKOU 6C3OHaCHOCTI/I;
B) JioMa MpeABapUTEIbHO MOATOTOBUTH (opMy T1a00PATOPHOTO OTUETA,
T') OTBETHTHh Ha KOHTPOJIBHBIE BOIIPOCHI [l TOTyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEeYeHb BOIIPOCOB IS 3aIUTHI JJA00PATOPHOMA
paboThL.

OcHoBHast TuTepatypa

1. T'nmunka, H. JI. O6mas xumus : yue6uuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
nott. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).

2. AxwmeroB H.C. O6uas u Heoprannueckast XuMusi: yaeoHuk 11t By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlononHurenpHas IuTeparypa

3. Bappansa, M. A. Xumusi: 1ab0paToOpHBIN MPAKTUKYM ISl TEXHHUECKUX HAIpaBICHUH
MOJTOTOBKU akageMuieckoro OakanaBpuara / M. A. Bapnausn, C. @. Jlanuna. - bparck:
bpl'VY, 2015. - 154 c.

4. Xwumus: nabopatopHslii mpakTukym / M. A. Bapaanss [u np.]. - bparck: bpI'V, 2010. - 76 c.

KoHTpoJbHbIE BOIPOCHI /715l CaMOTIPOBEPKHU
1. Kakas cBsI3b CyIIEeCTBYET:
a) MEX/y OCHOBaHHEM M KHCIIOTOM;
0) OCHOBHBIM OKCHJOM U OCHOBAaHUEM;
B) METAJIJIOM M OCHOBHBIM OKCHJIOM;
T') KHCJIIOTHBIM OKCHJ/IOM U KHCIIOTOMH;
1) OCHOBHBIM OKCHJIOM M KHCJIOTHBIM OKCHJIOM?

18


http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

2. Kakue mpoTlyKThl MOYKHO TIOJTYYUTh NMPHU JCHCTBUU CEPHOU KUCITOTHI:
a) Ha XJIOpUJ HaTpHS;
0) cynbdat HaTpus?
3. Kakue mpomykTsl oOpasyroTcst mpu B3aumojeictBuu ruapokcuna meau (II) ¢ 1 monem
A30THOM KUCJIOTHI? Hanuinre ypaBHEHHE PEaKIIUH.
4. Hazosute coniu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue nmpoyKTbl MOYKHO MOJIY4YUTh MIPHU JEHCTBUU CEPHOM KHCIOTHI:
a) Ha opTodochar KaabIus;
0) cynbdat HaTpUsI?
Hanumure ypaBHEeHUS peaknuii.

Jladoparopnasi padora Ne2 . Onpenesenne MOJSIPHOH Macchbl I)KBUBAJIEHTA MeTaJLIA.
Ilenb paOoThl: O3HAKOMJIEHHME C TOHATHEM »SKBHUBAJICHTA BEIIECTBA M HSKCIEPUMEHTAIBHOE

onpeziefiecHue HSKBUBAJCHTA ILUHKA MO O0bEMY  BBIJCIMBILIEIOCS BOAOPOJa B pEAKLUUU €ro
pacTBOpPEHHS B H30BITKE KHCIOTHI

3amanue:
1. Onpenenuth 00bEM BOJIOPO/IA, BBIICIUBIIECTOCS IPH B3aUMOJICHCTBUH IIMHKA C KUCIOTON

2HCI+Zn:ZnCI2+H2T
" pacCuUUTaTb MOJIIPHYIO MAaCCy 3KBUBAJICHTA MACChI IIMHKA,

[TopsI0K BBIMIOJIHEHHMS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE N3YYEHUS] TEOPETHYECKUX CBEICHHIA
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIOIINX 3TAIOB:
- 00cy K IeHre J1Ta0opaTOPHON paObOTHI U MOJIyYEHHE JOMYCKA JJIs BBITOJHEHHS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopmMa OTYESTHOCTH:

Pesynbrarel nabopaTopHOro 3KcriepuMeHTa oQOopMIIIOTCS B BUAe ordeTa. OTYET MOJDKEH
BKJIFOYATh: JIaTy BBHITIOJIHEHHUS pPaOOTHI; IMOJHOE Ha3BaHWE paboOTHI; IIeb PabOThI; OCHOBHBIC
TEOPETHUUECKUE CBEACHMS; HKCIIEPUMEHTAJIbHYI0 YacThb C OINHMCAHUE BBITOJHIEMBIX OIIBITOB,
HAOJIOAEMBIX  SIBIGHUW, YPAaBHEHMsSI TPOBEJACHHBIX XHUMHUYECKUX PpEaKIUi; BBIBOABI TIO
nabopaTopHoii pabore.

3ajaHus JUIS CaMOCTOSITENIbHOW PabOThI:

1. JlaiiTe onpenenenne SKBUBaJIEHTa BEILIECTBA.

2. YTo Takoe SKBUBAJICHTHBIN 00beM?

3. Kak onpenenuTs MOJISIPHYIO MacCy SKBUBAJIEHTA IMPOCTOTO BENIeCcTBA? CIIOKHOTO BEIIecTBa?

4. Kakas XuMuueckasi peakius JISKUT B OCHOBE IKCIIEPUMEHTAIBHOTO ONPEAETICHHUS MOJISIPHOM
Macchl SKBHBAJICHTA ITHHKA?

5. [Touemy mpu pacuerax MOJSPHOM Macchl SKBHBAJICHTA I[MHKA YYUTHIBAETCS 3HAUYECHUE
napIuabHOTO AaBJICHHS Bogopoaa Py,?

PexoMeHnaanuy 1o BbIMOJHEHUIO 33JJaHUI U MOATOTOBKE K JIabopaTopHO paboTe

JUist yCHEeNTHOTO BRIITOJIHEHHSI 1 3aIUTHI JTa00PaTOPHBIX pabOT pEKOMEHIYeTCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXI0MY 3aHATHIO 110 CIIEAYIOIIEH cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000pyI0BaHNEM; METOIMKaMU IPOBEICHHS ONBITOB U TEXHUKON 0€30IacHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
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') OTBETUTHh Ha KOHTPOJIBHBIE BOTIPOCHI LTS AOMyCKa K padoTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepedeHb BONPOCOB IS 3aLIUThI Ta00paTOPHOI
paboTHI.

OcHoBHas uTepaTypa
1. T'munka, H. JI. OGmas xumus : yaeOHuk uist 6akanaspos / H. JI. I'nmunka. - 19-e uzn.,
niepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. bazoBsIii Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckas xumus: yaeOHuk s By30B/H.C. AxmeroB. — M.:
Bricmas mxomna, 2009. — 743 c.

JononHuTenpHas auTeparypa
3. Bappansn, M. A. Xumus: 1a60paToOpHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.

KoHTpobHbIE BONIPOCHI /U1l CAMOIPOBEPKU

1. Jlaiite onpeneneHnue Mo SKBUBAJIEHTA BELECTBA.

2. Kak paccuumThIBalOT MOJIIPHBIE MAacCChl JKBHBAJIEHTAa JJIEMEHTA, OKCH/IA, OCHOBaHUS,
KHUCJIOTEI, COJIN?

3. IlpuBeaute mpuUMEpbl XUMHUYECKUX COCTUHEHUH C MOJSIPHOW MAaccoi, paBHOW MOJSIPHOM
Macce JKBUBAJICHTA.

4. Omnpenenute Maccy TpexX MoJiel SKBUBAJICHTOB THIPOKCUIA HATPHUS.

5. Kakue mpakTHuecKue METOAbl OINpENENeHUsl SKBUBAJICHTAa 3JEMEHTa, HKBUBAJIECHTA
CJI0HOI'O BELIECTBA CYIIECTBYIOT?

Jladoparopnasi padora Ne 3. Crpoenme aroma u Ilepuoaumyeckasi cucreMa XMMHYECKHX
semenToB /.. MeHnneseeBa.

[{enb pabOTHI: 3aKPENUTh 3HaHUS O CTPOCHUH aToMa U [leproanueckoil cucreMe XUMUYECKUX
anementoB J[.M. MenzaeneeBa, mpruoOpECTH HABBIKM COCTABICHHS SJIEKTPOHHBIX M TpaduyecKux
(dbopMys1 aTOMOB U HOHOB

3ajlaHKe: cCaMOCTOSATEIbHO MOJITOTOBUTh OTBETHI CJIEIYIOLIUE BOIIPOCHI.
DneMeHTapHbIe YaCTULbI, 00pa3yIOIIHE aTOM.
KopnyckynsipHo-BoIHOBasi ABOMCTBEHHOCTH 3JIEKTPOHOB.
[Tpunuun HeonpenenenHoctu I'elizendepra.
DneKTpoHHOE 00J1aK0 (aTOMHAast OpOUTaNb). DJIEKTPOHHAS TIIOTHOCTb.
KBanTOBBIE UncCIA.
[IpuHUKIIBI 3IEKTPOHHOTO CTPOEHHUS ATOMA.
DneKTpoHHBIE U rpaduyeckue GopMysIbl aTOMOB U HOHOB.
Banentnsble snekTpoHbl. CTeneHb OKUCIeHus. Briciias u HU31Ias CTENeHH OKUCIICHHUS.
[Tepuoanuecknn U3MEHSIONIUECS XapaKTEPUCTUKH aTOMOB: SHEPrUsl MOHHU3ALUU, CPOJCTBO K
AIEKTPOHY, JIEKTPOOTPULIATETBHOCTb.
. [lepuonnueckuii 3akon J[.M. Menneneepa. [IpuunHa nepuoAMYHOCTH WU3MEHEHHUSI CBOMCTB
3JIEMEHTOB.

CoNR~ LN E

[ERY
o

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyr paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN
U TIIATeIbHOM NMpopabOoTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHUT U3 CIECIYIOIIUX ITAIOB:
- 00cy>keHre 1abopaTOpHON PabOTHI U MOIYYEHUE IOMYCKa [T BBITIOJIHEHUS;
- BBIIIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, O(pOpMIIEHUE OTYETA;
- 3amIUTa 1JA0OpaTOpPHOU PabOThI
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dopma OTYETHOCTH:

Pe3ynpraThl 1a00paTopHOro SKCIepuMeHTa OoGOpMIIIOTCS B Buae oTueTa. OTYET JOJDKEH
BKITIOYATh: ATy BBIOJIHEHUS pa0OThI; IMOJIHOEC Ha3BaHWUE paOOTHI; IENb pPabOTH; OCHOBHBIE
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJFOaeMBIX ~ SIBJICHWH, YypPaBHEHUs MPOBEICHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI IO
naboparopHoit padore.

3aiaHus A CaMOCTOSITEIILHON paOOTHI:
Hcrionb3ys TabnuIly, JaiiTe OTBETHI HA CIICAYIOIIHE BOTIPOCHI:

a) OmpenenuTe CTPOCHHE ATOMHOTO SApa, TMOKWKUTE pacmpelelieHue SJICKTPOHOB TI0
SHEPreTUYECKUM YPOBHSIM H MOJYPOBHSM JIJISl 3JIEMEHTA, OPSAKOBBI HOMEP KOTOPOTrO B
[Teproanieckoii cuCTEMe XMMHUYECKHX JJIEMEHTOB MPUBECH B rpade 1.

0) VYkaxuTe KBaHTOBBIC 4YHcCIa (DOPMHUPYIOIIETO 3JEKTPOHA Ui DJIEMEHTAa C CHMBOJIOM,
MIPUBEJCHHBIM B Tpade 2.

B) HazoBuTe aHanoru aJIeKTPOHHOH CTPYKTYpHI 3JEMEHTa MO (GOPMHUPYIOIIEMY DIIEKTPOHY,
MIPUBEICHHOM B rpade 3.

r) KakoBa OKHCIMTEIHHO-BOCCTAHOBHUTEIbHAS CHOCOOHOCTh OTHOCHUTENBHO Bomopona (H)
aTOMOB JJIEMEHTa, yKa3aHHOTO B rpade 4 (s OTBeTa PEKOMEHAYETCS HCIOJb30BaTh
Ta611.3.3 u [leprHoruecKyto CUCTEMY XUMHUECKUX JIEMEHTOB).

Tabnuma Bapuantsl 3amau

Howmep Howmep Bonpoca

BapHaHTa 1 2 3 4
1 2 Pt 5p® F
2 54 Fe af? Ba
3 77 Xe 251 La
4 12 Eu 3d* Te
5 23 Ku 6pl Be
6 18 Ti 452 S
7 14 He 5d? Se
8 83 Fr 2p? Mn
9 38 Mn 5F1% Mg
10 56 Am 4d3 Cl
11 89 Re 52 C
12 53 Zr 2p3 Sr
13 86 Ba 3d? Te
14 5 Ce 65t Cr
15 3 Gd 6p° N
16 85 Li 3410 I
17 46 Ca 2p* Y
18 33 U 752 Hf
19 31 Mo 5f7 Rb
20 20 Po 4d°® TI
21 50 Na 2p* w
22 17 Nb 351 B
23 21 Ge 3d® K
24 36 Ra 5d* @)
25 27 Rb ép?t Lu

PexoMeHIaImu mo BBITOJHEHWIO 3aJIaHWI U OJATOTOBKE K 1a00OPaTOPHOI padboTe
J1J1s yCTIeTHOTO BBITIOHEHUS U 3aIIUTHI TA00OPATOPHBIX pabOT PEKOMEHyeTCs
CUCTEeMAaTHYECKH TOTOBUTHCS K KQXKJIOMY 3aHSTHIO 10 CIISAYIOIIEH cxeMe:
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a) U3YYUTh TCOPETUUCCKUI MaTepHal B KOHCIIEKTE JICKIIMA M YICOHBIX TTOCOOUSIX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIHi{; XUMUYIECKOH MOCYI0N
00opy0BaHNEM; METOUKAMHU TPOBEJCHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;
B) JIOMa IPEABAPUTEIHHO NOATOTOBUTH (POpMY J1aO00paTOPHOTO OTUETA;
') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIJIsI IOMyCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEepeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOI
paboTHI.
HTorom paboThl SBISETCS BHIOTHEHUE MHIUBUIYATbHBIX 3aJaHHHA TEKYIIETO KOHTPOJIS.

OcHoBHast uTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miis 6axanaspos / H. JI. [nunka. - 19-e uzz., nepepad. u
notr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBbrii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckast xumusi: yaeonuk st By3os/H.C. AxmeroB. — M.:
Bricmas mxomna, 2009. — 743 c.

JononHuTenpHas tuTeparypa
3. Bappansa, M. A. Xumus: 1a60paTopHBIN MPAKTUKYM JJIS1 TEXHUUECKUX HaIpaBICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KoHTpOIbHBIE BOMIPOCHI JIJISl CAMOIIPOBEPKHU

1. Ykaxure CBOMCTBA 3IEMEHTAPHBIX YACTHI], COCTABIISAIONINX aTOM.

2. Beimensiercst  WIM  TIOTJIOIIAETCS  DHEPrUsl TPH  TIEPEeXOJie DJIGKTPOHA C  TPEThEro
SHEPreTHYecKoro ypoBHs (N=3) Ha nepssbiid (N=1).

3. YKaxuTe 4rcao aTOMHBIX OpOHMTAJICH Ha: a) S-TIOypOBHE, 0) p-MoaypoBHE, B) U-m0AypOBHE,
r) f-oaypoBHe u onpeaenuTe MaKCUMAILHOE YKCIIO0 3JIEKTPOHOB Ha KaXKI0M M3 ITOIyPOBHEH.

4. BO3MOXXHO JIM HAJUYME B aTOME JIBYX 3JICKTPOHOB C OJMHAKOBBIMH 3HAYCHUSIMH TpEX
KBAHTOBBIX 9HcCel: N, my u ms. [[puBequTe MpUMEpHI.

5. Kakue 3Ha4eHHsI MarHUTHOTO KBAaHTOBOT'O YHCJIA XapaKTEPU3YIOT COCTOSIHUE P-AIICKTPOHOB
B aTOMe€ a3zoTa?

JladopaTopnasi padora Ned. Onpenesnenne TenoBoro 3¢ gexra peakuuu HelHTpaJI3amuu.

[{enb pabOThL: MPUOOPETEHNE HABBIKOB KAJIOPUMETPUUECKUX U3MEPEHUN U TEPMOIMHAMUYECKUX
pacyeToB, CBS3aHHBIX C DHEPIE€TUKON XUMUUECKUX PEaKILIMil.

3ajjaHue: ONpesIeNIUTh TEMI0BOM 3 (eKT peakuy HEUTpaIU3aluU CUIBHON KUCIOThI CUIIbHBIM
OCHOBaHHUEM C HCIIOJIb30BAaHUEM KaJIOPUMETPUUECKON YCTaHOBKU

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETUYECKHX CBEICHUN
U TIIATEIBHON MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CJIEAYIOLIMX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKA SISl BBITIOTHEHNS,
- BBIITOJIHEHUE paboThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1JabopaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynpTarthl m1abOpaToOpHOTO SKCIEpUMEHTa OQOPMIISIOTCS B BUaE oTdeTa. OTYET JIOIDKEH
BKIIIOUATh: ATy BBIMOJNHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIBHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEICHHBIX XHUMHUYECKHX PEaKIUi; BBIBOJBI IO
nabopaTopHoi pabdoTe.
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3a/iaHus AJI CaMOCTOSITENIbHON paboThI:
1. Kakoif 3HaK ©MeeT cTaHJapTHast TEII0OTa 00pa30BaHUS:

a) )KUJIKOM BOJIbI; 0) ra3oo0pa3Hoit Boabl? Kakas U3 ykazaHHBIX BETMYHH OOJIBIIE 11O a0COTIOTHOMY

3HaueHuo? OOBACHUTE, moYeMy QH,0 <Q.H,0 .

)

2. Uro noka3bIBaeT SHTANINNA? UTO MOKA3BIBAET AH |, 7

3. Kakoii 3HaK nMeeT u3MEHEeHHE YHTATIBIINH B CIEAYIOLIUX Mpolieccax:
a) CropaHue BOJIOPO/Ia;
0) KOHICHCAIIMs BOASHOTO Tapa;
B) Pa3JI0’KE€HUE BOJIbI HA BOJIOPOJ U KUCIOPO/;
T') 3aMep3aHue BOJAbI?

4. Yka3aTbh ypaBHEHHE peakluu, AH° KOTOPOH SBJISETCS SHTANbIIKMEH 00pa30BaHMs BEILIECTBA:
a) CaO,, +CO,,, =CaCO
6) C,, +2Cl,,, =CCl,,,;
B) CF,,, =C,, +2F,

5. Jlyist Kakoro BEIIECTBA YHTAIBITNS 00pa30BaHMsI paBHA HYITIO?
a) H,0,; 6) H,S0,;B) O,;T) O,.

3(x) !

PexomeHnaimy no BhIMOJHEHHUIO 3aJIaHHI U MOATOTOBKE K JIA00OPaTOPHOI paboTe

JUJ1st yCHeTTHOTO BRIITOJIHEHHSI 1 3aIIUTHI JTA00PATOPHBIX pabOT PEKOMEHTyeTCsI
CHCTEMATHUYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TCOPETUUYCCKUI MaTepUall B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
000py1I0BaHHEM; METOJMKAMH TIPOBEICHHUSI OTIBITOB M TEXHUKOM 0€30MaCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOPOCOB IS 3alIUTHI Ta0OpaTOPHOIH
paboThL.

OcHoBHast uTepatypa
1. T'nmunka, H. JI. O6mas xumus : yue6uuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
nortt. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O6uias u Heoprannueckast XuMusi: yaeoHuk 11 By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlononHuTENbHAS IUTEpATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.
4. Xwumus: naboparopHblil npaktukym / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.

KOHTpOJIbHBIE BOOPOCHI Ul CAaMOIPOBEPKHU

1. Kakue ypaBHeHMs Ha3bIBatoTCs TepMoxumuueckumu? IlpuBeaure npumepsl.

2. Tlpum KaKuX yCIOBHUSX TEIUIOBOW dPPEKT XMMHUUECKON peaKIui YUCIEHHO PaBEH H3MEHEHHUIO

SHTAIBNNN?

3. i KakuX U3MEepPEHUH HCITONIb3yeTCsl KaJJOpUMETpHUIECKast yCTaHOBKA?
Ha uro ykassiBaeT 3Hak AH B IPOBEJEHHOM OIBITE?
[Touemy TemoBbie 3G GEKTH peaklnii HeUTpaIU3aluU COISTHOM U a30THOM KHUCIOT
TUAPOKCUIOM KaJIUsI OJUHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOTHl HEUTPAIN3AIUU YKCYCHON
KUCIOTHI? B KakoM citydae TeroTa HelTpanu3anuu 0osblie?

ok
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JlaGoparopHas padora NeS. OnpenesieHue CKOPOCTH XUMHU4YecKOH peakuuu. U3yueHnue
XHMHUY€CKOr0 PABHOBECHS.

ﬂeﬂb [ZaGOTBIZ HN3YUCHHUC 3aBUCUMOCTH CKOPOCTHU XUMHUYECKOM pCaknuu OT KOHIOCHTpAaunu
pe€arupyromux BEMECTB U TEMIIEPATYPhbI; HCCICI0BAHUE CMEIICHNA XUMHUYCCKOI'O paBHOBECHA.

3amaHue:
1. 3yyeHue BAUSHUS KOHIICHTPALIUHA PEArMPYIOLIUX BEIIECTB HA CKOPOCTh XUMUUYECKOU PEaKIINH;

2. V3ydeHue BAUSHUS TEMIIEpaTypbl HA CKOPOCTh XUMHUECKON peaKI[iH.
3. U3yuenue cMenieHuss XMMUYECKOT0 PaBHOBECHUS MPU U3MEHEHUHU KOHLIEHTPAI[MU BEIIECTB.

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyo paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE N3YYCHUS] TEOPETHUCCKUX CBEICHHIA
U TIIATEIbHON MPopabOTKH METOAMKH MIPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHune J1abopaTOpHOU PabOThI U TIOTYYCHHE JOITYCKA JJIsi BHITIOTHEHMS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIMTa 1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTtopHOro sKcrepuMeHTa OoGOpMILIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBIOJHEHHS paOOThl; IMOJHOE Ha3BaHUE paOOTHI; IeJb PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBIINOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX  SIBJICHUH, YypPaBHEHUs IPOBEJCHHBIX XHUMHYECKHX PEaKIMi; BBIBOJABI IO
nabopaTopHoi pabdore.

3aJlaHus JJIS CaMOCTOSITENIbHON paboThI:
1. Hanummure MaTeMaTHYECKOE BBIPAKEHUE CKOPOCTH IS CIEAYIOUINX PEaKLUi:

H, +Cl, —» 2HCI,;

2H, +0, > 2H,0;

CuO+H, »>Cu+H,0.

2. Kak usmensiercs ckopocTb peakiuu 2NO +0, — 2NO,
a) mpu yBennueHnn konnenTpanuu NO B nBa pasa;
6) npu ogHOBpeMeHHOM yBennueHnH koHIeHTpauuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XMMHUYECKOH peaknmuu? KakoB (u3mdeckuii cMBICIT 3TOU
BEJIMYUHBI?
4. HanumumTte MaTeMaTU4YecKOe BBIPAKEHUWE KOHCTAHTHl XWMHUYECKOTO paBHOBECHS s
CIENYIOIINX PEAKLIAN:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B kakylo CTOpOHY CMECTSITCS paBHOBECHE B CIEAYIOLIUX PEaKIUAX
2CO+0, <>2CO, +568,48 x/Ix;
250, +0, <> 2S0, +172,38 x/Ix ;
2HBr <> H, + Br, —59,83 x/Ix ;
2N, +0, <> 2N,0-56,90 xJx
a) MPpU MOHMKEHUH TEMIIEPaTyphl; 0) MpU MOBBILICHUH JTaBJICHUS?

PexoMeHnalinu 1Mo BBIOJIHEHHUIO 3aJaHUI U MOATOTOBKE K J1a00paTOpPHOU paboTe
J1J1s yCTIeTHOTO BBITIOHEHUS U 3aIIUTHI TA00OPATOPHBIX pabOT PEKOMEHyeTCs

CUCTEeMAaTHUYECKH TOTOBUTHCS K KQXKJIOMY 3aHSTHIO 10 CIICAYIOIIEH cxeMe:

a) U3YyYUTh TEOPETUYESCKUI MaTeprall B KOHCIIEKTE JISKIIMI U y4eOHBIX MOCOOUSX;
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0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MIPOIYKTOB PEAKIIMI; XUMUUECKOU TTOCYI0N 1
060py2[OBaHI/IeM; MCTOAMNKAaMHU MPOBCACHHUA OIBITOB U TEeXHUKOU 6C3OHaCHOCTI/I;

B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI JIJIS IOMycKa K pabore;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpeYeHb BOIIPOCOB ISl 3alIUTHI JJA00paTOPHOM
paboTHI.

OcHoBHast IuTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miist 6axanaspos / H. JI. [nunka. - 19-e uzz., nepepad. u
notr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBbrii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckasi xumusi: yaeOonuk st By3o8/H.C. AxmeroB. — M.:
Bricmas mxoina, 2009. — 743 c.

JononHurenpHas auTeparypa
3. Bappansn, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM JJIs1 TEXHHUECKUX HarpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapmansu [u np.]. - bparck: bpl'VY, 2010. - 76 c.

KOHTpOoIbHbIE BONIPOCHI /i1l CAMOIPOBEPKU

1. B uém 3axiirouaeTcsi KUHETUYECKash XapaKTepUucTHUKa xumuueckoi peakuuu? Ilepeuncinure
(bakTOphl, OT KOTOPBIX OHA 3aBUCUT.

2. Kakas crtaausi CJI0)KHOUW peakIiuy Ha3bIBACTCS JTMMHUTHPYIOIICH?

3. Kaxoii Bua umeer KHHETHYECKOE ypaBHEHUE U3y4aeMoil B onbiTe 1 peakiuu?

4. Ilouemy B KauecTBE MEpPBOM TOYKM KPHUBOW CKOPOCTH PEAKLIUU B IEPBOM OIBITE
IIPAaBOMEPHO UCIOJIB30BaTh TOUKY Hayajla KOOpAUHAT?

5. [louemy rpaduueckas 3aBUCUMOCTb CKOPOCTH peakUUM OT TEeMIIepaTypbl HE MOXKET
BhIpa)kaThCs mpsimoid nuHKMel? Mcmonb3ys ypaBHeHue Bant-I'odda, ycranosure hopmy nuHHH U
000CHYiTe, ToUYeMy HeJlb3sl HAUMHATh 3TY JIMHUIO OT Hayajla KOOpIUHaT.

JladopaTopnas padora Ne6. [IpuroroB/jieHue pacTBOPOB 32/IaHHOH KOHLEHTPAILUM.

[{enb pabOTHL: MPUOOPETEHNE HABBIKOB MPUTOTOBIEHUS PACTBOPOB Pa3IMUYHON KOHLIEHTPALIUU U3
CyXOH conu min 60siee KOHLIIEHTPUPOBAHHOTO PacTBOpA.

3ajaHue:
1. IlpuroroBieHue pacTBopa XJIOpHia HATpuUs ¢ 3aJaHHON MacCOBOM J0J1eH coyiu pa3daBiieHuEM

KOHILIEHTPUPOBAHHOTO pacTBOPA;
2. IIpuroToBieHrE BOJHOTO pacTBOPA XJIOPUAA HATPHS U3 cyxoi comu. OnpeneneHne
MacCOBOM J0JU U pacyeT HaBECKHU.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJBKO MOCTIe N3YUEHHS] TEOPETHUECKUX CBEICHHH
U TIIATENIbHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOMUT U3 CICTYIOIIUX ITAIOB:
- o0cykeHue 1abopaTopHOi pabOTHI U NMOJTyYEHHE JOMYCKa JJIS BBITOJITHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX JaHHBIX, 0POPMIIEHHE OTYETA;
- 3aIIUTa J1JA0OpaTOPHOU PabOThI

dopma OTYESTHOCTH:

PesynpTarel mabopaTopHOTO JKCHEepUMEHTa OGOPMIISIFOTCS B BHIE oTueTa. OTUeT JOKEH
BKJIFOYATh: JIaTy BBHITIOJIHEHHS paOOTHI; IMOJHOE Ha3BaHWE paOOTHI; IeJb PaOOThI, OCHOBHBIC
TEOPETUYECKUE CBEICHUS;, OSKCIIEPUMEHTAJIbHYI) 4YacThb C OIMCAHUE BBINOJHAEMBIX OIBITOB,
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HAOJIIOIaeMBIX ~ SIBJICHHH, YpPaBHCHHSI IIPOBEICHHBIX XUMHYECKHX PpEaKLHi; BBIBOJBI IO
nabopaTopHoii pabore.

3a,uaH1/1;1 JUISL CAMOCTOSATSIILHOM DaGOTLI:

1.

2
3.
4.
5

2)

Urto Takoe pacTBOpHI?

Urto Takoe KOHILIEHTpauus?

Kakwue criocoOsl BbIpaKeHUsI KOHIICHTPAIUil paCTBOPOB CYIIECTBYIOT?
CdopmynupyiiTe 3aK0H SKBUBAICHTOB JIJIsl PACTBOPOB?

Kak npurotoButs:

5% pactBop xsiopuaa Hatpust Maccoit 200 r;

6) 2M pacTBOp CEpHOM KUCIOTHI 00BeEMOM 1 I;
B) 2H pactBop cepHoli kucnoThl 00beMoM 1 1. [IpuBeanTe COOTBETCTBYIOIINE PACUETHI.

PexoMeHmanmu 1o BeINOIHEHUIO 3aIaHUI U IIOATOTOBKE K 1a00paTopHoil pabore

Js1s1 yCHEIHOrO BBIIOJIHEHHS U 3aIlUThl 1a00paTOPHBIX PabOT PEeKOMEHyeTC sl
CHUCTEMAaTUYECKH FT'OTOBUTHCS K Ka)KIOMY 3aHATHIO 110 CIEAYIOLIEH CXeMeE:
a) U3YYUTh TEOPETHUUECKUI MaTepual B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIUKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABAPUTEIHHO OATOTOBUTH (POpMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI JUIsl JOIYCKa K pabore;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHoBHast TuTepaTypa

1. Timuka, H. JI. O6mas xumus : yaeOHuk a1 6akanaspos / H. JI. [nunka. - 19-e uza., nepepad. u

2.

3.

not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBsrii kypc).
AxwmetoB H.C. O6mias u Heopranndeckas xumus: yueOHuk 11 By30B/H.C. AxmeroB. — M.:
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas tuTeparypa
Bappansn, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIPaBICHUN
MOJIFOTOBKU akajgemMuueckoro 6akanaspuara / M. A. Bapnaunsn, C. @. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.

KoHTpoJabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

1.
2.

o

C moMoIIbI0 KaKUX CPEJICTB U3MEPSIIOT 00BEM JKUIKOCTH?

Kakue Buapl MepHOH IOCYAbl HCIOJB3YIOT ISl TOYHBIX H3MEPEHUH, a Kakue JUIsd
NpUOIMKEHHBIX ?

Kakue mpaBuna cieayeT coOnrojaTh NpH HUCIOJIB30BAHUM MHUMETKH, OIOPETKH, MEpHOU
KOJIOBI?

Jl1s n3mMepeHus Kakol XapaKTEPUCTUKH pacTBOpa MCIIONb3YIOT apeoMeTp?

Kakwue npaBuia ciaenyet cobit01aTh IpY BBINOIHEHUH U3MEPEHUH C IOMOIIBIO apeoMeTpa?

JlaboparopHasi padora Ne7. U3y4eHue 3J1eKTPOJIMTHYECKOM TNCCONMAIIMN U peaKkuuii B
pacTBOpax 3J1eKTPOJIUTOB.

ECJ'IB [zaGOTBIZ HN3YUCHHUC XapaKTCpa JUCCOUALINN THAPOKCUI0B IIMHKA U HUKCIIA, TOBCACHUSA
HHJIUKATOPOB B Pa3JIMYHbBIX CpCaax, Ha6moz[eH1/1e CMCUICHUSA paBHOBCCHA B paCTBOpax
SJICKTPOJHUTOB, HCCICAOBAHNUEC TPOLCCCOB 06paTI/IMOFO u HCO6paTI/IMOFO ruapoJimsa COJIEH.

3ajanue:
1. I3yuenue xapakTepa 3J1eKTPOIUTHYECKON TUCCOLMALUU THIPOKCHIOB,;

2. I/I3yquHe paBHOBECHUSA U €TO CMCUICHUA B PACTBOPAX c1a0bIX 3JICKTPOJIMTOB,
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3. 3y4yeHue peakuu B pacTBOpax 3JIEKTPOJUTOB;

4. N3yueHune OKpacKu KUCIOTHO-OCHOBHBIX MHJIMKATOPOB;
5. 3ydyeHue peakuu cpeqibl paCTBOPOB HEKOTOPBIX COJIEH;
6. M3yyeHue noaHoro (HeoOpaTUuMOro) ruAposIn3a coiei.

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE W3YYCHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHON NMPopabOTKH METOAMKH MPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHune J1abopaTOpHOM pabOThI U TIOTYyYEHHUE TOMYCKA JJIsI BHIIOJTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIKUTa J1JA0OpaTOPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTopHOro SKcrepuMeHTa OoGOpMIIIOTCS B BuAe oTueTa. OTYET JOIDKEH
BKIIIOYATh: ATy BBIOJHEHHsS pPaOOTHI; IMOJHOE Ha3BaHUE paOOTHI; Ieb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIbBHYIO 4YaCThb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHUH, YypPaBHCHUs TMPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoi pabdore.

3aaHus Ui CAaMOCTOSTEIbHOW PaOOTHI:

1. B yem cymHocTh TEOPUH IEKTPOJUTHUECKON AUCCcOLUaum?

2. Urto Takoe CTeNneHb AMEKTPOIUTUIECKON IUCCOLaIn?

3. Ha kakue rpymnisl yCJIOBHO JEJAT 3JEKTPOJIUTHI IO BEJIMYMHE CTEIIEHH JUCCOLMALUU?
IIpuBenuTe npUMeEpPHI IPEACTABUTENIECH ITUX TPYIIL.

4. B03MOXHa JIM peaklys MEXy THIPOKCUIOM HaTpUs U XJIOPUIOM
KaJus?

5. YKaxXuTe peakiHio cpelibl PACTBOPOB CIEIYIOLIUX COJICH:

a) cynb(dara HaTpus;

0) kapOoHaTa KaJus;

B) xsopuna xenesa (I11);

r) ¢pTOpUIa AaMMOHHUSL.

PexoMeHaanmu mo BIMOJHEHUIO 3aJJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCrienHOTo BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCs
CHUCTEMAaTUYECKHU TOTOBUTHCS K KaXKI0OMY 3aHATHIO TI0 CIEAYIOIIEH cxeMe:
a) U3Y4YUTh TEOPETUUECCKUN MaTepHall B KOHCTIEKTE JICKIIUA U Y4eOHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYECKOW MOCYA0N U
000py1I0BaHKEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH (GOopMy T1a00OPaTOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs IOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEeYeHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHL.

OcHOBHas uTeparypa

1. T'nunka, H. JI. O6mas xumus : yueoHuk uia 6akanaspos / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBsrit Kypc).

2. KoposuH, H. B. O6mias xumus : yueOunuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Briciras mikoma, 2007. - 557 c.

JlononHuTenbHas IuTEpaTypa

3. Bappansia, M. A. Xumusi: 1abopaTOpHBIN MPAKTUKYM JJIST TEXHHUECKUX HaIpaBJICHUH
MOJTOTOBKU akajgeMuieckoro OakanaBpuara / M. A. Bapnausn, C. @. Jlanuna. - bparck:
bpI'VY, 2015. - 154 c.

4. Xwumus: nabopatopHslif mpaktukym / M. A. Bapaanss [u np.]. - bparck: bpI'V, 2010. - 76 c.
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KOHTDOHBHLIG BOITPOCHI AJI CaMOIIPOBECPKHU

1. [Touemy B onbiTe | ruApOKCH I KOOAIbTa PACTBOPHIICS TOJIBKO B PACTBOPE KUCIOTHI, @ TUAPOKCHU]L

xpoma (I11) — B pacTBope kuCcIOTH 1 B pacTBope meEnoun? Caenars BHIBOJ O XapakTepe
JIEKTPOIUTUYECKOHN TUCCOLUALINN TIOTYYE€HHBIX THAPOKCHJIOB.

2. IlouemMy B onpITe 2 MPOU30LLIO U3MEHEHUE OKPACKU MHANKATOPOB

B PacTBOpax KUCJIOTHI U OCHOBaHMS IIPU J0OABIECHUH COJICH?

3. IIpu KakuX yCIOBHSAX PEAKLUHU B PACTBOPAX AIIEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky npuooOperaeT JJaKMyC B KHCIIOH, HEHTpaJIbHON U IIEJIOYHOM cpeaax?
5. Kakue conu He noasepratorcs ruiponaunsy? [Ipuseaure npumepsl.

JlaGoparopHasi padora Ne§. M3yueHne OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH.

! !CJ'IB [2360TBII HN3YUCHUEC OKHUCINTCIIbHO-BOCCTAHOBUTCIIBHBIX CBOICTB 2JIEMEHTOB B HI/I3I_H€I71,
HpOMC)KyTO‘IHOﬁ M BBICIICH CTEIICHIX OKHCJICHHS; BIUAHUC CPCAbl HA XapPAKTCP OKHUCIUTCIBHO-
BOCCTAHOBHUTCIIBHBIX IIPOLECCOB.

3amaHue:

1. HUccnemoBanne OKMCIUTEIIFHO-BOCCTAHOBUTEIIFHOM TBOMCTBEHHOCTH COCIMHEHHMI a30Ta B
MIPOMEXKYTOUYHOM CTENEHU OKUCIICHUS N*:

2. N3ydenue BiaustHUS pH cpe/ibl Ha XapakTep BOCCTAHOBIICHUS TIEpMaHTaHATa KaJus;

3. 3yueHue BHYTPUMOJIEKYJISIPHBIX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUM;

4. 3yuyeHue peakuuu AUCIPONIOPLMOHUPOBAHUS 0/1a;

5. 3yueHune CBOMCTB OPraHUUYECKUX BEIIECTB B OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUSX.

ITopsigoK BEIMOJIHCHUS:

JlaGoparopHyto paboOTy cielyeT HaUMHATh TOJBKO IOCJIE U3YYEHUs TEOPETUUYECKUX CBEIECHUMN

U TIIATEIbHON MPOPabOTKH METOAMKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:

- 00cyx1eHue 1adbopaTopHO paboThl U OTYyYEHHE JOMMYCKa AJIs BHIIOTHEHHUS;

- BBINIOJIHEHUE PaOOTHI;

- 00paboTKa HIKCIIEPUMEHTANIBHBIX JIaHHBIX, 0POPMIICHHE OTUETA;

- 3aIIUTa J1JA0OpaTOpPHOU PabOThI

dopma OTYETHOCTH:

Pe3yJ'IBTaTLI na60paTopHor0 OKCIICPUMCHTA OCI)OPMJ'IHIOTCH B BHJIC OTUYCTA. Ortuer JOJIKCH
BKJIIOYAaTh: AAaTy BBIITOJHCHUA pa6OTI)I; IIOJIHOC HAa3BaHUC pa6OTI)I; OCJIb pa6OTBI; OCHOBHBIC
TCOPCTUUCCKHUE CBCACHUSA; ISKCICPUMCHTAIIBHYIO YaCThb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,

HaOJIOaeMBIX  SIBJICHWH, YPaBHEHUS TMPOBEACHHBIX XHMHUYECKHX PEAKIHMA; BBIBOJBI
nabopaTopHoii pabore.

3ajaHus JUIS CaMOCTOSITeNIbHOW PabOThI:
1. Kakue peakuiuy Ha3bIBatOTCsl OKMUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HKENPUBENECHHBIX PEAKIMI OTHOCATCS K OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIM:
a) H,+Cl, >2HCI,
6) SO, +Br, +2H,0 — 2HBr+H,S0, ;
B) NH,Cl— NH, +HCl;
r) Cr,(SO,)+3KOH — Cr(OH), +3K,SO, ;
n)  H,SO, +2H,5—>35+3H,0;
€) 2Cul, »>2Cul +1,,
k) CuCl, + Na,S— CuS+2NaCl,
3) NH,NO, >N, +3H,0.

Io
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3. Kakoe BeniecTBO Ha3bIBAECTCSl OKUCIIUTENEM, a Kakoe — BoccTaHoBUTeneM? [IpuBeaure npumepsl.
4. Kakoii npoiiecc Ha3bIBA€TCsl OKUCIECHUEM, a KaKOW — BOCCTAaHOBJICHUEM?

5. Kakue 13 HIKEeNpUBEICHHBIX MPOIECCOB MPEICTABIIAIOT COO0M OKUCIIEHUE, a KAKHE —
BOCCTaHOBJICHHC:!

S—S0%; S—>S*;Sn—>Sn*; 2H" > H,;

ClI" —CIO;; MnO, — MnO,; Fe* — Fe*".

PexoMeHIanmy no BhIMOITHEHHUIO 3a/IaHHUH U IIOATOTOBKE K JIAOOPATOPHOU paboT

JU1st yCHEenHOTO BRIIOJIHEHHS U 3aIIUTHI 1a00PaTOPHBIX pabOT pEKOMEHTyeTCsl
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CICIYIOIICH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepra B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHI,; XUMUICCKOHN TOCYI0N U
00opyIoBaHNEM; METOIUKAMHU MTPOBEICHUS OIBITOB U TEXHUKON 0€30MaCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POpMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alIUTHI Ta00paTOPHOH
paboTHI.

OcHoBHast TuTepatypa
1. T'nmunka, H. JI. O6mas xumus : yueOHuK A 6akanaspoB / H. JI. ['nmunka. - 19-e usn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBrbiit Kypc).
2. AxwmeroB H.C. O0mas u Heopranudeckasi xumusi: yueonuk amus By3os/H.C. AxmeroB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHAs IUTEPATYpa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJTrOTOBKH akageMudeckoro 6akanaBpuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslii mpaktukyM / M. A. Bapnanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KoHTpoJbHBIE BOIPOCHI 715l CaMOTIPOBEPKHU

1. OOBsicHUTE, TOUEMY HUTPUT HaTpusi MOXkeT BbicTynaTh B OBP 1 kak okucnuTens, U Kak
BOCCTAHOBUTEb.

2. O0BsicHHTE, HCTIOJNB3YSI PE3yIbTAThl TPOBEACHHBIX MCCIIEIOBAHNMN, KaK BIUAET XapakTep Cpe/bl
Ha MMPOIIECCH BOCCTAHOBJICHUS TIEPMaHTaHATa KaJIHS.

3. Onpenenure, K KAKOMY THUILy OTHOCSATCS] OKUCIIMTEIbHO-BOCCTAHOBU-TENbHBIE PEAKIINY,
paccMarpuBaeMbie B 1a00paTOpHO padoTe.

4. Yxaxure, aTOM KaKOro 3JIeMEHTa B MOJIEKYJIe HUTpaTa MeJld B ONBITE 3 SIBJISETCS
BOCCTAHOBUTEJIEM, a KAKOTO — OKUCIIUTEIEM U ITOUYEMY.

5. OOBsicHUTE, UCIIOJIB3YSl PE3YIbTAThI IPOBEAECHHBIX UCCIIEJOBAHUHN, KaKyIO (DYHKIIUIO MOTYT
BBINOJHATH Oprannyeckue seuiectsa B OBP

JlabopaTopnasi paGora Ne9. M3yueHne 31eKTPOXUMHYECKHUX MTPOLECCOB.

ECHB [22[60TBIZ HU3YUCHHUC IJICKTPOXUMHNYCCKUX ITPOUCCCOB, NTPOTCKAOINUX B IraJIbBAHHYCCKOM
SJIEMEHTC U ITPU SJICKTPOJIN3€ BOJAHBIX PACTBOPOB 3JICKTPOJIUTOB.

3ajgaHue:
1. 3yuenue nporecca 00pa3zoBaHUE ralbBaHUYECKHUX Map MPU XUMHUECKHUX PEaKIHUIX;

2. MI3ydeHune 3JIeKTpoJIi3a BOJAHOTO PACTBOPA MOJIHIA KK ¢ HHEPTHBIMU JICKTPOJIaMH;
3. M3ydeHue a1ieKTponin3a BOAHOTO PacTBOpa Ccynbdara Kalus ¢ HHEPTHBIMU DJIEKTPOIAMU;
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4. 3yuyeHue 31eKTpoiiu3a BOJHOTO pacTBopa CyibdaTa MEIU C UHEPTHBIMHU AJIEKTPOIaMU;
5. VI3y4yeHue 31eKTpoIin3a BOJHOTO PacTBOpa cylb(daTa MeIH ¢ paCTBOPUMBIM METHBIM aHO/IOM.

ITopsI0K BBINOJHEHUS:
JIaGoparopHyro paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE N3YYCHUS TEOPETHYSCKUX CBEICHHIA
U TIIATEIbHON MPopabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOHUT U3 CJICAYIONINX 3TAIOB:
- 00cyk1eHre JIabopaTOPHOM PabOThI U MOTYyYEHHE JTOMYCKA JJIsI BEITIOTHEHHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIKUTa 1Ja0OpaTOpPHOU PabOThI

dopma OTYETHOCTH:

PesynbraThl J1aOOpaTOpHOrO AKCIepuMeHTa OQOpPMISIIOTCS B BUae oTdeTa. OTYeT J0JDKEH
BKJIFOYATh: ATy BBIMOJIHEHHUS pPa0OTHI; IOJIHOE Ha3BaHWE paOOThI, [Eb PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOJIOJaeMBIX  SIBIICHUH, YPaBHCHHS MPOBEJICHHBIX XUMHUYECKHX PEAKIUH; BBIBOIBI IO
naboparopHoit padore.

3a/laHus JJI CaMOCTOSITENIbHON pabOThI:

1. Kakoii mpoiiecc Ha3bIBaeTCA IECKTPOIU3OM?

2. Kakoii a1eKkTpoa pH 37IEKTPOIU3€ Ha3bIBAETCS KAaTOAO0M, a KaKoil — aHOI0M?

3. UeM oTaM4aOTCA MPOLIECCHI ANEKTPOIIN3a, IPOTEKAOIINE B PACTBOPE U pacIlyiaBe dIEKTPOIuTa?
4. Kakue BemiecTBa MOT'yT BOCCTaHaBJIMBAThCs HAa KaTtoze?

5. Kakue BelecTBa MOT'YyT OKUCIISIThCS Ha aHOJIE?

PexoMeHa1nu 1o BhINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOpHO padoTe

J1J1g ycTIenHOTo BBIMOTHEHUS U 3aIIUThI TAOOPATOPHBIX PabOT peKOMEHIYeTCs
CUCTEMATUYECKU TOTOBUTHCS K Ka)KJIOMY 3aHATHUIO IO CIEAYIOLIEH cxeMme:
a) U3YyYUTh TEOPETUYECKUIN MaTepuall B KOHCIEKTE JICKIINI U yueOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
00opysoBaHNEM; METOUKAMU MTPOBEICHHS OIBITOB U TEXHUKOM 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTH (HOPMY Ja00OPATOPHOTO OTUETA;
I') OTBETUTH HAa KOHTPOJIbHBIE BONPOCHI Ul JOIYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIS 3aLIUTHI J1a0OpaTOPHOM
paboTHI.

OcHoBHast TuTepaTypa
1. Tnmaka, H. JI. O0mas xumus : yaeOHUK a1 6akanaBpoB / H. JI. I'munka. - 19-e usn.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckast XuMusi: yaeOHuk st By308/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHurenpHas IuTeparypa
3. Bappansia, M. A. Xumus: 1ab0paToOpHBIN MPAKTUKYM JJIsi TEXHUUECKUX HAIPaBICHUH
MOJTrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaaunsn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslif mpakTukym / M. A. Bapaanss [u np.]. - bparck: bpI'V, 2010. - 76 c.

KoHTpOoaLHBIE BOIIPOCHL I CAMOIIPOBEPKHU

1. OOBsICHHTE, KaKyIO POJIb B OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX B TIPOIECCAX UTPACT KaToJ, a
KYKYIO — aHO/I.

2. [ToyeMy u3MEHWICS IIBET pacTBOPA B KATOJAHOM W aHOJHOM MPOCTPAHCTBE JIEKTPOIIH3Epa TIPH
anekTponnse BoAHbIX pacTBopoB Kl u K;SO4?

3. Kakwe 371eKTpoipl Ha3bIBAIOTCS HHEPTHRIMH? M3 KaKUX MaTepralioB OHU U3TrOTAaBIIUBAIOTCS?
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4. Ha xakoM 3JIeKTpOJIe TIPH AIEKTPOIu3e BogHOTo pactBopa CuSO,4 nmosiBrseTcs Oypbiit HaneT?
UYro 3T0 32 BeniecTBo?
5. OOBsICHHTE, KaK MPOTEKAET AIEKTPOIN3 C PACTBOPUMBIM aHOIOM.

JlabopaTopnasi paGora Nel0. M3yuenne XuMHYeCKHX CBOMCTB MeTAJLVIOB.

[{esib pabOThI: M3yUECHUE XUMHUUYCCKHX CBOUCTB S-, P-, d-3nementoB-metaiios (Mg, Al, Fe, Zn) u
UX COEOUHEHUN.

3amaHue:
. I3ydyeHune B3auMOICCTBUS MarHus ¢ KUCJIOTOM U IIEJIOYBIO;

1
2. 3ydeHune B3aUMOACHCTBHSI aTIOMUHUS C KUCIOTON U IIETI0YbIO;
3. [onyyeHnue ruApoKCUIa ATFIOMUHUS U U3yYEHUE €r0 CBOMCTB;

4. 3yueHne B3aUMOJEHCTBUS KeJe3a C KUCIOTON U 1IEI0UbIO;

5. [lonyuyenue runpokcuaa xxenesa (1) u usyuenue ero CBOUCTB;
6. [Tonyuenue runpokcuna xenesa (111) u nsyuenue ero cBoicTB;
7. I3yueHue KaueCTBEHHBIX PEAKLUN HA NOHBI Fe**, Fe**;

8. M3yueHue B3auMOoIeCTBUS LIMHKA C KUCIOTOM U MIENOYbIO;

9. [lonyyenue ruAPOKCUIA ITUHKA U U3yUYEHUE €r0 CBOMCTB;

10. 3yuyeHue B3aMMOIEUCTBUS IUHKA C COJISIMHU.

ITopsI0K BBINOJIHEHUS:
JlaGoparopHyto paboTy ciaeayeT Ha4YMHATh TOJIBKO MOCJE W3YYEHHs] TEOPETUUECKUX CBEACHUN
U TIIATEIbHOM MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA ISl BBITIOTHEHUS,
- BBITIOJTHEHUE PAOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa 1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynbTarel nmabopaTopHOro 3kcnepuMeHTa OQOpMISIIOTCS B BHJE oTueTa. OTUeT AOKEH
BKJIIOYATh: JaTy BBINOJHEHUs pabOThl; IMOJHOE Ha3BaHUE pabOThl; Lelb paboThl; OCHOBHBIE
TEOPETUYECKHE CBEACHMS; SKCIEPUMEHTAJIbHYI0 4YacTb C OIMCAHME BBIMNOJHSIEMbIX OIIBITOB,
HaOJIOaeMbIX  SIBJICHUH, YpaBHEHUs TPOBEJCHHBIX XHMMYECKMX pEaklHif; BBIBOABI IO
nabopaTopHoO# pabdoTe.
3aiaHud JUIS CaMOCTOSITENIbHOW PabOThI:

CocTaBuTh 31€KTpOHHO-Tpaduueckre GopMyIibl (uarpaMMbl) BHEIIHETO U MTPEIBHEITHETO
HHEPIreTUYECKUX YPOBHEH aTOMa METallla M €r0 HOHAa B OCHOBHOM COCTOSIHMH (Ta0J1.).

Tabmuia
Bapuanr | Meramn Hon metayuta | Bapuant Meramn | Mon meranna

1 Sc sc* 11 Ti Ti**

2 Cr crt 12 Ni Ni<*
3 Mn Mn** 13 Y 2

4 Sr Sre* 14 Cu cu®
5 Ga Ga** 15 Mo Mo**
6 Fe Fe®* 16 Hg Hg®*
7 Mo Mo*>* 17 Cd cd*
8 Mg Mg”* 18 Pb Pb*
9 Al AlF* 19 Cu cu®
10 Co Co* 20 Ca Ca’*

31



PexoMeHmanuy 0o BEIMOJHEHUIO 3aJaHMI U ITOJrOTOBKE K J1a00paTopHOM padoTte

JUist yCHEeNTHOTO BRIIOJIHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX PadOT PEeKOMEHIYeTCs
CHUCTEMaTUYECKHA TOTOBUTHCS K KXKJIOMY 3aHSATHIO 110 CIISAYIONIEH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTBLCS CO CBOMCTBAMHU PEAreHTOB, MTPOIYKTOB PEAKIIM; XUMHUECKOU TTOCYI0H U
00opyIoBaHNEM; METOTUKAMHU MTPOBEICHUS OIBITOB U TEXHUKON 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
J1) YCTHO TIOJIFTOTOBUTH OTBETHI HA IPUMEPHBIN MIEPEUCHb BOIPOCOB JIJIs 3aIIUTHI JIJAOOPATOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miist 6axanaspos / H. JI. [nunka. - 19-e uzz., nepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii Kypc).
2. Koposun, H. B. O6mias xumus : yaueOunuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmrag mkoia, 2007. - 557 c.

JononHurenpHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM /ISl TEXHHYECKUX HalpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.
4. Mertamnsl: yuebHoe mocobue / T. A. Jlonckas, M. A. Bapaansu [u ap.]. - bparck : bpl'VY,
2008. - 65 c.

KoHTpOIbHBIE BOMIPOCHI JIJISl CAMOIIPOBEPKHU

1. JlafiTe Ha3BaHUs MPOIYKTOB B3aUMOJICHCTBUSI METAJNIOB C XJIOPOM, a30TOM, KDEMHHUEM,
BOJIOPOJIOM, Cepoii, pochopom, yriiepoaom.

2. YKaXUTE OKHCIUTEIIh U BOCCTAHOBUTEIb B PEAKITUM MAarHUs C KUCIIOTON U IIEI0YbI0?

3. Kakue cBOMCTBA MPOSIBIISIFOT ATFIOMUHUHN M €TI0 TUAPOKCH/ IIPU B3aMMOICHCTBUH C CEPHOU
KHCJIOTOM M THAPOKCUIOM HATpHs?

4. Kakue coiicTBa nposBisitoT sxene3o (111) u ero ruapokcua mpu B3auMoIeHCTBHY C CEPHOI
KHCIIOTON M THAPOKCUIOM HATpHsi?

5. IlpuBenuTe peakuuu, MOATBEPKIa0NTHE aMPOTEPHBIE CBOMCTBA IIMHKA U €r0 THIPOKCU/IA.

Jladoparopnasi padora Nell. U3yueHune KOMILIEKCHBIX COeTUHEHMIA.
[[enh paboOThI: M3y4YeHUE SIBICHUN KOMIUIEKCOOOpPA30BaHUsS, CBOWCTB PA3IUYHBIX KOMILIEKCHBIX
COCTUHEHUN.

3ajaHue:

1. TTosryueHne aHMOHHOTO KOMILJIEKca (TeTpaiiooBUCMyTaTa Kajus) ;
2. Ilomydenue ruAPOKCOKOMILIIEKCOB;

3. ITosmyuenne KaTHOHHOTO KOMILIEKCA

4. TloBegeHre KOMIUJIEKCHBIX COEJUHEHUN B peakusix oOMeHa

5. M3yuenue CBOMCTB JBOMHBIX COJIECH

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyr paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN
U TIIATeIbHOM NMpopabOoTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHUT U3 CIECIYIOIIUX ITAIOB:
- 00cy>kaeHune 1abopaTopHON pabOTHI U MOJTyYEHHE JOMYyCKa Ui BBITOJIHEHMS,
- BBIIIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, O(pOpMIIEHUE OTYETA;
- 3amIUTa 1JA0OpaTOpPHOU PabOThI
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dopma OTYETHOCTH:

Pe3ynpraThl 1a00paTopHOro SKCIepuMeHTa OoGOpMIIIOTCS B Buae oTueTa. OTYET JOJDKEH
BKITIOYATh: ATy BBIOJHEHHS paOOTHI; IOJIHOC HAa3BaHWE pPa0OTHI, IEldb PaOOTHI; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJFOaeMBIX ~ SIBJICHWH, YypPaBHEHUs MPOBEICHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI IO
naboparopHoit padore.

3aaHus Ui CaMOCTOSITEIbHOW PabOThI:

1. W3 xakux cOoCTaBHBIX YacTell COCTOSAT KOMIUIEKCHbIE COeAMHEHU?

2. YKaXuTe BUJIBI CBA3U B KOMILJICKCHBIX COCTUHEHUSX.

3. Yo Takoe koopauHaunoHHoe yncio? IlpuBeaure npumepsl.

4. Hamummre no oAHOMY NpUMEpY KaTMOHHOTO, aHHOHHOI'O U HEUTPAJIbHOTO KOMIUIEKCHOIO
COCIUHEHMUS.

5. UYro nokasplBaeT KOHCTaHTa yCTOMYUBOCTH KOMILIEKCHOTO MOHA?

PexomeHa1iy o BBIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHOii paboTe

J1Jig ycTienHOro BBIOTHEHUS U 3aIIUTHI TJAOOPATOPHBIX pabOT peKOMEHIYEeTCs
CUCTEMATUYECKU TOTOBUTHCS K KXKI0MY 3aHATHIO 10 CIEAYIOLIEN cXeMe:
a) U3yYUTh TEOPETUYECKUI MaTepuall B KOHCIIEKTE JICKIINI U yueOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MTOCYA0N U
00opyoBaHNEM; METOUKAMU MTPOBECHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MTOATOTOBUTE GOpMY J1a0OPATOPHOTO OTUYETA,
') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI [l IOMYyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEPEeYeHb BOPOCOB IS 3aLIUTHI Ta00paTOPHOIH
paboTHI.

OcHoOBHas JuTepaTypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6akanaspos / H. JI. 'nmunka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. Koposun, H. B. O6mias xumus : yaeOunuk 1ist By3oB / H. B. KopoBuH. - 9-e u3zn., nepepad. .
- M. : Bricirast mikoiga, 2007. - 557 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1ab0paTOpHBIN MPAKTUKYM JJISi TEXHUUECKUX HaAIpaBICHUH
HOJrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpI'VY, 2015. - 154 c.
4. 3aitnes O.C. Xumus: yueOHUK 11 CTyA. BeIcilL. yueO. 3aBeaenuit / O.C. 3aiines. — M.:
N3narenbckuit ieHTp «Akanemusi», 2008. — 544 c.

KoHTpoJibHBIE BOIPOCHI /IJIsi CAaMOITPOBEPKHU

1. VkaxuTe, KakoB I[BET MOJYYEHHOTO pacTBopa B ombiTe 1? Hammumem xaxux monos (K*, I,
Bi**) Moxer GBITh 06yCIIOBICHA 9Ta OKpacKa?

2. Ilpusenute GopMyIbl THAPOKCOKOMIIEKCOB, OTYYSHHBIX B OMBITE 2.

3. B ompiTe 3 cpaBHUTE OKpacKy HOHOB Ni** B pactBope cyibdaTa HUKENIS C OKpPacKon
MOJTy4eHHOTo pacTBopa. [IpucyrcTBreM Kakux HOHOB 00YCIIOBJIEHA OKpacKka pacTBopa’?

4. Tlpusenute GopMyITy KOMIUIEKCHOTO COEAMHEHHUS MEJIU, MOJTYUYEHHOTO B OTIBITE 4. YKaXXKHUTE
3apsiibl €r0 LIEHTPAJbHOTO aToMa, JIMTaHAOB, KOMIUIEKCHOTO HMOHA, a TaK)Ke KOOPIMHALUMOHHOE
YUCIIO.

5. Uem oTnuyaercs dJEKTPOIUTHYECKAs TUCCOLMAIUS TBOMHON CONM OT JAUCCOIMAIIMU COJIH,
coeprKallel yCTOMYUBBIA KOMIUIEKCHBIM HOH?
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JlaGoparopHas padora Nel2. U3yuyeHue KaueCTBEHHBIX PeaKIUil HA KATHOHbI M AHUOHBI.

[{eab paboOThIL: H3yueHHUE crIeNU(PUUECKUX peakuil OTKPBITHS Hauboliee pacpoOCTPaHEHHBIX
KaTHOHOB U aHUOHOB, & TAK)KE YCIIOBUI MX BBIMOTHCHHUS.

3ajanue:

Brmmonsss cnenuduyeckne peakiny OTKPBITHS HauboJiee pacipoCTPaHEHHBIX KATHOHOB |
AHHUOHOB, U3YYHUTb aHAJIUTUYCCKUC CBOMCTBA HCCICAYCMBIX COCIIHHCHI/Iﬁ, BBISICHUTDH BIIMSHHUC
KOHKPETHBIX YCIIOBHH (TemnepaTypa, pH, KOHIIEHTpaIs peareHTa) Ha BBITIOJIHEHHS PEaKIIHid.

Ha ocHoBanuu HaOII0ACHHI HEOOXOIUMO 3aIOTHUTH TA0JIHUILY.

M3zyuaemblii HOH PearenT |YpaBHeHHe peakuuu | YCJOBHs IIPOBEICHHSA AHanuTn4eckuii d3Qpdext

1 2 3 4 5

ITopsAI0K BBINOJHEHUSA:
JlaGoparopHyto paboTy cielyeT HaYMHATh TOJBKO MOCJE U3YUYEHHUs TEOPETHUECKUX CBEJICHUMN
U TIIATEIbHON MPopabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIEAYIONIUX 3TAIOB:
- 00cyxaeHune gabopaTopHOi pabOThI U MOYYSHHUE JOMYCKa TSl BBIMIOJTHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0OPMIICHHE OTYETA;
- 3aIIMTa J1JabopaTOpPHOU PabOThI

dopma 0TYETHOCTH:

PesynpraTel abopaTtopHOro sKcrepuMeHTa OGOpMILIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBINOJHEHHsS pPaOOThl; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIBbHYIO 4YaCTb C OIIMCAHUC BBINNOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHUH, YypPaBHEHUs TIPOBEJCHHBIX XHUMHYECKMX PEaKIMi; BBIBOABI IO
nabopaTopHoi pabdore.

3aJlaHus JIIS CAMOCTOSITEIbHOM paOOTHI:

1. Kakoi anann3 Ha3pIBaIOT KauecTBEHHBIM? B yeM 3akirouaeTcs ero 3agada?

2. Urto Taxkoe aHAIUTUYECKUHA CUTHAI?

3. Kakyro peakiunto Ha3bpIBalOT aHATUTUYECKOM?

4. Kakoe sBJIeHHE MOXKHO HaOIIOJATh MPU BHECEHUH B IIJIaMsl Ta30BOM TOPENKH COCITUHEHUMA
HEKOTOpBIX MeTaioB? Kak 9To siBiIeHHE MOXXET OBITh HCIIOJIB30BAHO B KaueCTBEHHOM
aHanuze?

5. Hamummre xapakTepHble peakilii KaTHOHOB U aHUOHOB.

PexoMeHnaanuu 1o BbIMOIHEHUIO 3aJJaHUI U TOATOTOBKE K J1IAO0OpaTopHOU paborTe.

JI71s1 yCTrienHOTO BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYEeTCs
CHUCTEMAaTUYECKHU FTOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOLIEH CXeMeE:
a) U3Y4YUTh TEOPETUUECCKUN MaTepHall B KOHCTIEKTE JICKIIUNA U Y4€OHBIX MTOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUIECKOU MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TTPOBEICHHUSI OTIBITOB M TEXHUKOM 0€30MacCHOCTH;
B) JIoMa MpeABapUTEIHHO MOATOTOBUTEH GopMy T1a00PaTOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIBHBIEC BOMIPOCHI JIJIS IOTTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN TIEPEUCHB BOIIPOCOB IS 3aTUTHI JJA00PATOPHOMA
paboTHI.

KOHTpoJIbHBIE BOOPOCHI I CaMOIPOBEPKHU
1. TloscHuTe, Kakue peakUd M TOYEMY Ha3bIBAIOTCS CHEIU(PUUECKUMH; CEIeKTUBHBIMU;
TPYIIIOBBIMU?
2. Kakoit meron aHanmm3a Ha3bIBAIOT IpoOHBIM? B 4eM ero 10cToMHCTBA, HEAOCTATKH?
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Kaxo# MeTo/ aHaan3a Ha3bIBalOT cUcTeMaTHudeckuM? B uem ero mocTonmHCcTBa, HEIOCTATKH?
Kakue peakium MOryT OBITh HCHOJB30BAHBI B KAauyeCTBE AHATUTHUECKUX peaKIuii?
[IpuBeauTe MpUMEpHI.

5. HazoBure u onpenenuTe KOJINYECTBEHHbIE XapaKTEPUCTUKN UyBCTBUTEIILHOCTH?

&

OcHoBHas TuTepaTypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk ansa 6akanaBpos / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslit Kypc).
2. Koposun, H. B. O6mas xumus : yueoHuk 115 By308 / H. B. KopoBuH. - 9-¢ u3z., mepepad. .
- M. : Bricmias mxkoia, 2007. - 557 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XumMusi: 1aG0paTOPHBINA MPAKTHKYM JIJI TEXHUYECKUX HAIPaBJICHUM
MOJATrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'VY, 2015. - 154 c.

9.2. MeToauyeckne YKa3aHusl 10 BbINOJHEHUI0 KOHTPOJIbHOI padoThl

KonTponbHast pabota siBisieTcst GopMOii METOTMIECKON TTOMOIIHM 00yYarOIIUMCS TIPH U3YYeHUH
Kypca. K BBINOJIHEHHIO KOHTPOJBHOW PabOTBl MOXHO MPHCTYMUTH TOJBKO TOTZA, Kornma Oyner
YCBOEHA OTIpPE/IeTICHHAs YacTh Kypca M THIATEIBHO pa300paHbl pelieH s IPUMEPOB THITOBBIX 3a/1a4.

Pematp 3aaun ciexyeT B TOM MOPSIKE, B KAKOM OHHU PAaCIIONIOKEHBI B 3aJaHUH, TIOCKOJIBKY
npuHATaA MNOCICAOBATCIIBHOCTL PACIIONOXKCHUSA YUMUTBIBACT, YTO OAHA 3agada MOXET CIIYKHUTb
HOATOTOBUTENILHO CTYNEHBIO K PEHICHHUIO CIIEAYIOIICH.

[Tociie o3HaKOMJIEHHS C 3ajadeil HEOOXOOMMO HAMETUTh JIOTMYECKUI IIaH €€ PElICHHs.
[TocmoTpuTe, MO3BOJSAET JIM YCIOBUS 3aJauyd NOJIYYUTh OTBET MPOCThIM IyTeM. OCOOEHHO 3TO
CIIpaBCAJIMBO B OTHOIICHHWH 3a/ia4, B KOTOPLIX P€UYb MJACT O HCIIOYKE XUMHUYCCKUX HpeBpameHHﬁ.
MMeHHO 37€ech MOMOTraeT M BBIPa0AThIBACTCS XMMHUYECKasl JIOTHKA, OCHOBaHHAs HA MOHMMaHHH
CYTH 3aKOHA COXPAaHEHHS BEIIECTBA M YMEJIOM HCIIOJIb30BaHUH MTOHATHS KOJTMYECTBO BEIIECTBA.

YToOBl MpaBWIBHO AETaTh pacyeThl B 3a/adax, HEOOXOIUMO TBEPJO YCBOUTH MaTepHan 0
OOLIMM MOHATHUSIM U 3aKOHaM XUMHUHU. TOT (akT, 4yTO BCe MOHATHUS XUMHH OOpa3yloT €AUHYIO
CTPOMHYIO CUCTEMY, HAXOJUT CBOE OTPaKEHHE B Pa3MEPHOCTH BEJIIMYMH, COOTBETCTBYIOIIUX ITHM
IIOHSATHUSAM. HeraBI/IJ'II:HaSI Pa3sMEPHOCTL BCIMYWH, UCIIOJIB3YEMBIX B pacu€Tax, MOXET IMPUBCCTU K
LeNo cepur OMMOOK B pelieHuu 3agad. M Hao0opoT, mpoBepsis pa3MEepHOCTh MOIY4aeMbIX MpU
pacuerax BEIMYMH, Jierye HalWTH ommOKy B pemieHuu 3anad. [loaromy, BBINONHSAS pacyeTsl,
HE00XO0/IMMO CIIEJIUTh 332 Pa3MEPHOCTHIO BEJTMUUH.

UucnenHsle BEIMYMHBI B YCIOBHUSX 3a/1ad MOJ00paHbI, O BO3MOXKHOCTH, TaKUM 00pa3oM,
4yToObl MPU UX pelIeHUH H30eX)aTb TPOMO3JIKHMX BBIYUCICHHH, JHIIb OTBJEKAIOIIMX OT
XUMHYECKOHN CyTH 3aJjlaud W JIOTUKH €€ PCIICHUA. B YCIOBUAX 3aJla4 OHH IPHUBCACHDBI, KakK
NpaBUJIO, C TOYHOCTBbIO A0 Tpex 3Havyammx Lu¢p. C Takod ke TOYHOCTHIO CIIEAYeT JaBaTh
OKOHYATENIbHBIN OoTBeT. HenmpaBuibHbIM OyneT, ¢ OJHOW CTOPOHBI, Oojee rpyboe OKpyTJIEeHHE,
CHIDKAIOIIee TOUHOCTh OTBETA, C JPYroil — 3amuch B OTBETE OOJIBIIOrO YKcia 3HavYalmx uugp, He
oTpaxaromas €ro I[CI)’ICTBHTCHBHOPJI TOYHOCTH, KOTOpAaA 3aBUCUT OT TOUYHOCTU HCXOJHBIX HAaHHBIX.
[TpomexyTouHBIE BBIYUCIEHHS CJIEIyeT BBINOJIHATH C TOYHOCTbIO Ha 1-2 3Hayammx LUQpBI
OOoJbIIEH, YeEM B OKOHYATEIILHOM OTBETE.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Nudopmanmonno-kommyHukatupHbie TexHonoruu (UK T) uconssyrorest ms:
- MOJTy4eHHEe UH(POPMAIIUU TIPU TTOATOTOBKE K 3aHITHSIM;

- CO3/IaHUE MPE3ECHTAMOHHOTO COTPOBOXKICHHSI 3aHSATHIA,

- pabOTBHI B AJIEKTPOHHON MHPOPMALIMOHHOM Cpefe.

CranmapTHOE JIMIIEH3MOHHOE MTPOTPaMMHOE 00eCTICUeHHE:

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN Ng Level,

- AHTHBUpYCHOE porpaMMHoe obecnieuenue Kaspersky Security.

Komnerotepras mnporpamma Orbital Viewer - mporpamma, co3gaHHas CHCHHAIBHO IS
BU3yanu3anuu opouraneir. [IpousBoaut nocrpoenue 3D uzobpaxenwuii s, p, d, f - opOurane mis
OJTHOTO HJTM HECKOJIbKUX aTOMOB (33at0TCsl KBAaHTOBBIC uKcia). [lomyueHHbIe N300paskeHUsI MOTYT
OBITH COXpaHEHBI KaK B COOCTBEHHOM (opmare mporpammsl, Tak u B popmatax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 310 MHOroQyHKIMOHAIbHAS TMEPUOIUYECKAs CHCTEMa 3JIEMCHTOB, Jydiast
peanmu3amus  Tepuoguueckoil cuctembl Ha PC, mo3BoJsrOmas MoMydaTbh HMCYEPIBIBAIOLIYIO
uHpopmaruo 00 snemeHTax (O6osiee 20 THMOB MAaHHBIX O KaKJIOM XHUMHYECKOM JJIEMEHTE), U
BCTPOCHHBI XHMHYECKUU KAIBKYISATOP, IMO3BOJISIFOIIMA MTHOBEHHO YpPaBHUBATh XUMHYCCKHE
peakiuu JIF000i CII0KHOCTH, PEllaTh XUMHUUECKUE 3aIaUH.

[Tporpamma BkIItOYaeT B ceOsl psiji TOTOJHUTEIFHBIX BO3MOXKHOCTEH, B TOM YUCIIE TOCTPOCHHE
rpa)MKOB 10 CBOWCTBAM XUMHUECKUX AJIEMEHTOB, BO3MOXKHOCTh OTOOpPaKEHUS psilla XUMHUYCSCKOU
AKTUBHOCTH METAIJIOB, TPEACTABJICHUE TMEPHOAMYECKONW CUCTeMbl B Oojee yem 20 pa3iMdHBIX
BUJIaX, MTHCTPYMEHT JUIsl IEPEBO/Ia TEMIIEPATyp U3 OJHOH IIKaJIbl B IPYTUE U IP.

11. OMMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIAIIJIMHE

Buo

3AHAMUA
(VIx, JIP,, kp, CP)

Haumenosanue
ayoumopuu

Ilepeuens ocnosenozo odopyoosanus

Ne JIP

1

3

4

JIk

JlexumonHas
ayJIUTOPUS

Hoyt6yk hp, BuneonpoexTop Acer

JIP

JlaGopatopus oOriei

Y HEOPTraHWYECKON
XUMHH

bapomerp — anepouss BAMM-1,;
Cuctemnsriii 6510k Celeron 2400— 1mit.
MonuTop 17LG -1mt.

Becor BJITK-500; IIkad BBITSX)HOM -
2u; [Ipubop ans uiutocTpauuu
3aBUCHUMOCTH CKOPOCTH PEAKIUU OT
yCIIOBUH -3 1T

Kanopumerp ¢ MEpHBIM CTakaHOM;
puOOp JUIsI ONBITOB IO XUMHUH C
ANEKTPUYECKUM TOKOM; TpHOOp 1is
ANEKTPOJIN3a PaCTBOPOB COJIEH;
MPpUOOP IS TOTyUEHHUS Ta30B;
BBIIIPSIMUTEND; CTOJ XUMUYECKUI —
6mr.; locka 3-31 kom0. JIA-34 — 2miT.

1-12

CP

Y3 Ne 1, U3Ne 2

O6opynoBanue 10-CPU 5000/RAM
2Gb/HDD (monutop TFT 19 LG
1953S-SF); npunrep HP Laserjet
P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJAEHUS
IMPOME/XKYTOYHOU ATTECTAIIUN OBYUYAIOIIUXCSA MO JUCIUIITIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne DJIeMeHT ®OC
KOMIIeTEH Tema
- KOMIIETeHIH U
OIIK-4 CIIOCOOHOCTH 1.Ctpoenue BeniecTna. IK3ameHayuoHHble
MCII0JIb30BaTh 3aKOHBI U eonpocwt 1.1 -1.10
METO/Ibl XUMUU MPHU IK3ameHayuoHHbLUL
pelIeHU mecm
npodeccHOHaIBHBIX 2.OCHOBBI XUMHYECKOI IK3ameHayuUuOHHbIL
3anaqd TEPMOAUHAMUKHI gonpocwl 2.1 —2.5
IK3aMeHaUUOHHDBI
mecm
3. Xumudeckas KHHETHKA U Ok3amenayuonuvle
KaTaJi3 sonpocwl 3.1 — 3.6
OK3amenayuoHHblil
mecm
4.PactBopsl. JlucnepcHble Ox3amenayuonnvle
CUCTEMBI. sonpocul 4.1 —4.14
OK3amenayuoHHblil
mecm
5.0kucIUTENBHO- Ok3zamenayuonuvle
BOCCTAHOBUTEJBHBIC peaKIuu U | sonpocsl 5.1 — 5.9
NEKTPOXUMUYECKUE TIPOLIECCHl | DK3AMEHAYUOHHBLIL
mecm
6. XuMus METaJIOB Ok3amenayuonuvle
sonpocwt 6.1 — 6.4
IK3ameHayuoHHbI
mecm
7. XuMUST KOMITIEKCHBIX Ox3amenayuonHvie
COEIMHEHU N gonpocwvl 1.1 — 7.2
IK3ameHayuoHHbI
mecm
8.OCHOBBI aHATTUTHIECCKOI IK3amenayuoHHble
XUMHH sonpocwt 8.1 — 8.2
IK3ameHayuoHHbI
mecm
2. JK3aMeHaAIHOHHBIE BOMPOCHI
Komnerenuun Ne n
Ne (cocnacro p.1) 3K3AMEHAHI/IOHHI)IE BOITPOCBHI HAUMEHOBaHUe
| gon Onpenesnenne TeMBI
1 2 3 4 5
CIHOCOOHOCTH 1.1.Xumus, kak pasmen ectecTBo3HaHus | 1.CtpoeHne
1. UCIIOJJIB30BaTh 3aKOHBI (CprKTypa, HUCTOpUA pasBUTUA HayKH, | BEOICCTBA.
U METOJbI XUMHU HpI/I 3Ha"ICHI/Ie). OCHOBHBIE 3aKOHBI XUMHUU
peHIeHI/II/I 1.2.0CHOBHE>IC KJIaCChI HCOPraHn4CCKUX
NPO(ECCHOHATBHBIX | SOCANHCHHN
1.3.0cHOBHBIE TIOHATHS M 3aKOHBI XHMUU:
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OIIK

3aga4

3aKOH COXpaHCHUA Macchl, 3aKOH
OKBHBAJICHTOB, Tra30BbIC  3aKOHBI, 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTBA.

1.4.AtoM. ATOMHO-MOJICKYJISIpHOE yUYCHUE.
CrpykTypa aToma. DHEPreTUIeCKue
XapaKTEPUCTUKH aTOMa.

1.5.®opmupoBaHHE HIEKTPOHHON 000TOUKH
aroma. [[pyHIIMTT MUHUMYMa YHEPTHH,
npunnun [laymu, npaBuno XyHna, mpaBuiio
KneukoBckoro.

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucreMa JI.M. Mengeneea. 3HadyeHHE.
Crpoenusi.

1.7.OnexTponHas KoHUTyparusi aromMa u
MePUOTUYECKAs cucTema. Uzmenenne
CBOJCTB 2JICMEHTOB B IEPHOAAX U IPyIIax

1.8.Tums1 XuMUYeCKOH CBs3H. BaneHTHOCTS.
OCHOBHBIC XapaKTEPUCTUKH XUMHUYCCKOM
CBSI3W (AJTMHA, DHEPTHsl, BAJICHTHBIE YTJIBI).

1.9.Monnas cBsi3b. CTpYKTypa HOHHBIX

COEIUHEHUHN.
1.10.KoBanenrnas CBSI3b. CBolicTBa
KOBaJICHTHOM CBSI3U: MIOJIIPHOCTS,

HaIlpaBJICHHOCTb, HACBIIIACMOCTD.

2.1. XuMuyeckue CUCTEMBI.
TepMoarHAMHYECKHIE TTApaMETPhI 1
TEPMOJMHAMUYCCKUE (DYHKITUY.

2.2. Buytpennsis sneprusi. [lepBbiii 3akoH
TEPMOJUHAMUKU. DHTaNbOus. I3mMeHeHue
SHTAIBITUH B SHAO- U SK30TEPMUIECKUX
peaKIHsIX.

2.3. OCHOBHBIE 3aKOHBI TEPMOXHMHUHU. 3aKOH
I'ecca. CrenctBue wu3 Hero. OHTaNbIHA
00pa30BaHMs XUMHIECKUX COCTHHCHHUH.

2.4. Tlonsitue 06 sHTponMK. M3mMeHenune
SHTPONHUH NPU XUMHUYECKHX PEAKIHIX H
(a30oBBIX IEpexoiax.

2.5. DHeprus I'nub6ca peakuum.
HanpaBiieHHOCTh XMMHUYECKUX MPOIIECCOB.

2.0OCHOBBI
XUMHYECKON

TEPMOANHAMUKHA

3.1. [oMOreHHbIe U TeTEPOTCHHBIC CUCTEMBI.
CKOpOCTb TOMOTEHHOM M F€TEPOreHHON
peakiuu. GaKTOpHI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peakiyi.

3.2. CKopocTh XUMHUYECKON peaKkuy. 3aKOH
NENCTBUA Macc I TOMOT€HHON U
rE€TEpOreHHON peaKIuu.

3.3. BiusiHue TeMreparypbl Ha CKOPOCTh
xuMuyeckou peakuuu. [Ipasuno Bant-

Todda.

3.4. Karanu3. ['OMOTeHHBI M TeTepOTreHHBIH
KaTaJus.

3.5. O6parumble 1 HEOOpaTUMBIE XUMHUECKHUE
peaxuuu. Xumuueckoe paBHOBECHE.
KoHcraHTa paBHOBecuUsl.

3.6. Hampagiienue cMelieHrs paBHOBECHSI.
[punnun Jle-llarense.

3. Xumunueckas

KHHCTHUKA
Karajiu3

4.1. PacTBOpBI, KAK TOMOT€HHBIE CHCTEMBI.
ITpouecc pacTBOpeHMUsl, pPACTBOPUMOCTb.

4.2.CriocoObl  BBIpQKEHUS  KOHIICHTPAIIH

4.PacTBOpHI.
HucnepcHsie
CUCTEMBI.
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pacTBOpOB.

4.3. PactBopbI 31eKTponTOB. OTKIOHECHHE OT
3akoHa Payss u Baut-I'ododa.
H3otornveckuii K03 HUIKEHT.

4.4. Teopust 3JEKTPOIUTHIECKAS
JIFICCOITMALTH.

4.5. CpoticTBa HaeanbHBIX pacTBOPOoB. OcMocC.
OcmoTHueckoe naBieHue. 3akoH Bant-

T'odda.

4.6. CpoiicTBa HaealbHBIX PACTBOPOB.
[laBieHre HaChILIEHHOTO Mapa Haj
pactBopoM. 3akoH Payns. CnenctBust u3
3aKoHa Payuis.

4.7. Crentens nuccorranuu. CHIBLHBIE U
cina0ble AIEKTPOIUTEL.

4.8. Crenenn guccounanny. CHIbHEIE U
cia0plie DIICKTPOJIUTEHI.

4.9. DIIEeKTPOIUTHYCCKAS TUCCOLUAIUS BOIBL.
HNonHoe npousseaeHue Boasl. BogopoaHslit
IOKa3aTellb.

4.10. KorcranTa qucconuanin. 3aK0H
pazbasnenus OcTBaibaa.

4.11. I'uapoinus coeid. TUnbl THIpOIH3a.
Crenens ruaposinza. KoHcranTa ruaposusa.

4.12. JlucriepcHbIE CUCTEMBI, HX
KJTACCH(DIKAITHSL.

4.13. Kommounasie pactBopsl. OOpazoBaHue
KOJUIOMHBIX PACTBOPOB.

4.14.CBoiicTBa  KOJUIOMJHBIX  PacTBOPOB
(onTHYeCKHEe, KHHETHUYECKHE, dTICKTPUIECKHUE,
azicopO1usl, MOBEPXHOCTHOE HATSDKEHHE)

5.1. OKHCIUTENBHO-BOCCTAHOBUTEIHLHBIE
peakuuu. CteneHb okuciaeHus. Baxueinme
OKHUCJIUTEIIN U BOCCTAHOBUTEIH.

5.2.0KuCINTENIBHO-BOCCTAHOBUTENILHBIE
peakuuu. Tumnsl OBP.

5.3.CocraBrieHue ypaBHEHUI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaknuii (meton
JICKTPOHHOTO OajiaHca).

5.4.0nekTpogHBIN TOTEHIMAN. Y paBHeHHE
HepHucra.

5.5. XumMuueckne UCTOYHUKU DIEKTPUIECKOTO
TOKa (rampBaHUYECKHE 3JIEMEHTHI,
AKKYMYIISITOPBI).

5.6.Kopposus meTamios

5.7.Cr1oco0Bl 3alMTH OT KOPPO3HH.

5.8.0nekTponu3.  3aKOHBI  DIEKTPOJIM3A.
IIpuMeHeHue 3IeKTpoIIn3a.

5.9.0nekTponu3  pacTBOpOB,  PACIUIABOB.
AHOJIHBIE U KaTOJIHbIE MTPOLIECCHI.

5.0KHCINTENBHO-
BOCCTAaHOBUTEJILHEI
e peakiuu u
ANEKTPOXUMHUUCCKH
€ MPOIECChI

6.1.00mas XapaKTeprCTHKA u
KJIaccH(UKaIMs METaIOB

6.2.Ilpuposa XUMHUECKOH CBS3H B METaNJIax.

6.3. ®usnyeckue CBONMCTBA METAJLJIOB

6.4. XuMuueckue CBONCTBa METAJLJIOB.

6.4.Metamnyprusi.

6. XuMus METAIIOB

7.1.0CHOBBI ~ KOOPAWMHAIIMOHHOW  TEOPHH.
Crpoenue K.C.

7. XnuMus
KOMILIEKCHBIX
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Nzomepus u Homernkiarypa K.C. COEJIMHEHU I
7.2. Nzomepus KC.
7.3. duccommarus K.C.
8.1.0cHOBHBIC TOHATHS AaHATUTHIECKON 8.0OcHOBBHI
XUMHH. aHAJIMTUYECKOM
8.2.KauecTBeHHBII U KOJTHMYECTBEHHBIH XUMHH
XUMHUYECKHH aHAIIU3.
8.3.Ddu3nKo-XNMHUYECKHe METOIbI aHAIH3a
3. Onucanue noka3zarejeil U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUI
Ilokazarenu Onenka Kpurepun
3Hath OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(OIIK-4): NIEPUOIUYECKUN 3aKOH J.N. H I7Ty6OKHE 3HAHUS IPOrPaMMHOTO
MemneneeBa; OCHOBHBIC BUIBI U XapaKTEPUCTHKH Matepuana, SHaHHC OCHOBHO 1
XUMHYECKON CBSI3H; BO3MOKHBIE SHEPrETUUECKUE AOTOTHHTCIEHOH INTCPATYPBL,
SBJICHUS] TIPU XHMMHYECKHX pEaKLHAX, a TaKxke TOCAICHOBATEIRHO 1 HETKO OTBCHACT Ha
OTJIUYHO BOIIPOCHI OmJIeTa M IOTOJTHUTEILHBIE
GbaxTopsl, OTIpENETISIOIINE HaIpaBICHUS BOIPOCH; YBEPEHHO OPHEHTHPYSTCH B
CaMOIIPOU3BOJIBHOTO TIPOTEKAHMS XUMHYECKUX MPOBIEMHBIX CHTYALHSX; IEMOHCTPHPYET
peaKHHf/j; CYIUHOCTR oOpaTuMocTH XUMHUHCCKAX CIIOCOBHOCTD MPUMEHSTH TEOPETUIECKHE
pCakiymnM M CBOUCTBA XUMHYCCKHUX PABHOBECHUMU, 3HAHM U1 aHAlN3a PaKTUYECKUX
CIIoco0bI BBIPAKECHHUS KOHIICHTpaIii 51 cHUTyauit
(u3nyUecKue CBOWCTBAa PacTBOPOB; OCOOCHHOCTH
(PUBUKO-XMMHYECKUX CBOIICTB pacTBOpPOB OOyuaromuiicst MoKa3bIBaeT MIOJHOE 3HAHNE
ANEKTPOJIUTOB; CBOWCTBA W 3aKOHOMEPHOCTH TpOrpaMMHOr0 Matepuaia, OCHOBHOI1 U
MOBEJIEHUs  JTUCTIEPCHBIX ~ CHCTEM; OCHOBHBIE AOTOMHHTEIBHOM TUTCPATYPBI, 1acT
3aKOHOMEPHOCTH ~ NPOTEKAHUS  OKUCIUTETbHO- TOJTHBIC OTBCTBI HA TCOPETHHCCKHC
. BOIIPOCHL 6I/IJ'IeTa " JOIIOJITHUTCIIBHBIC
BOCCTAHOBHTENBHBIX  NPOLECCOB;  OCHOBHEIS BOMPOCH, JIONYCKas HEKOTOPHIC
MOHATHS AHAINTHYECKOW XWMHHA W  METOJBI X0pO1wo HETOYHOCTH; PABHIIBHO TIPHMEHSET
aHalW3a; TMpaBWjia W TPUEMBl BBINOJIHEHUS TeOPETHYECKHE TIOTOKEHNS K OLEHKE
71a00paTOpHOT0 XUMHUUECKOTO IKCIIEPUMEHTA. PAKTHYCCKHUX CHTYAIIHiA; AEMOHCTPHPYET
YmMmeTh XOpOILUH YPOBEHb OCBOEHUSI MaTepuaia u
(OITK-4): npuUMeHATh MEPUOTHUCCKHI 3aKOH H B LICJIOM MOATBEP)KAACT OCBOCHHE
MEPUOJUYCCKYIO CHCTEMY I XapaKTEPHCTHKH KOMIICTCHIIHH, PEyCMOTPEHHBIX
CBOMCTBa  XHMMHUYECKHX DJIEMEHTOB M  HX IpOrpaMMoi
COCIMHEHH; OOBSCHATH NPOSIBISEMYI0 aTOMaMHu _
BANICHTHOCTD - NPOTHO3HPOBATE OOyuaromuiicst TOKa3bIBAET 3HAHHUE
MIPOCTPAaHCTBEHHOE CTPOEHUE MOJEKYJ; JaBaTh OCHOBHOTO Matepuana s 06T°eMej
HEO0XOIMMOM JJISI IPENICTOSIIEH
TCpMOAMHAMIICCKYIO XapaKTCpUCTHKY podecCUOHANBHOI JesITeb- HOCTH; IPH
XUMHAYECKOTO Tpoliecca; NPUMEHATh TaOJHUIbI YAOBJIET- | OTBETE Ha BOnpoCH! -
KOHCTaHT  XHMHYCCKOI'0o IiaBHOBeCI/IH INIES BOpPHTEIb- JIOIIOJHUTEIIbHBIE BOIIPOCHI HE TOIYyCKAET
OIpEACIICHUA HaIpaBJICHUN MMPOTCKaHUs rpy61,1x 0]]_[1/160[(’ HO UCIBITBIBAET
XUMHNYECKHUX peaKHI/Iﬁ, IMPUMECHATH 3aKOHBI Payf[f[ HO 3aTPYAHCHUS B MMOCJICAOBATCIIBHOCTH UX
u Bant-T'odda mis xapakTepucTuku QU3MUECKIX M3JI0XKEHHs1; HE B ITOJIHON Mepe
CBOMCTB  PAcTBOPOB;  MPUMEHSTb  TEOPHUIO JICMOHCTPHPYET CIIOCOOHOCTH NPHUMEHATH
IIEKTPOTHTHIECKOI JUCCOLMALIUN s TEOPETUUECKNE 3HAHUS ,E[JISI aHaJm3a
XapaKTePUCTUKH CBOICTB pacTBOpOB TpaKTHACCKHIX CHTYaIH
3JIEKTPOJIUTOB; TPUMEHSATh S  COCTABICHHS
ypaBHEHUI OBI:I; MIPOBOJIUTh KAa4E€CTBEHHBIA U OByualoUiics MEeT CYIIeCTBeHHbE
KOJHICCTBCHHBIM aHATU3 BEHICCTBA MPOOEITBI B 3HAHUSIX OCHOBHOTO Y4eOHOTO
Bnanets Marepuaa o JUCIUILUTHHE; He CIIoco0eH
(OITK-4): criocOOHOCTBIO IPAKTHUECKOTO Hey/10B- apryMEHTHPOBAHHO H IIOCIIEI0BATEIBHO
MIPUMEHEHUS NIEPUOINIECKOTO 3aKOHa U JETBOpPHU- | CrO M3ararh, J0MyCKaeT rpyGhie OLIHOKH B
nepuoauyecko cucremsl .. Menneneena; TeaLHO OTBETAX, HENPABIIILHO OTBEUACT Ha
CHOCOOHOCTBIO MPUMEHEHUSI JaHHBIX 00 SHEPTUU 3a/1aBacMbIC KOMMCCUCH BOIIPOCHI I
XUMUYECKOH CBSI3U JIsl OLIEHKU MPOYHOCTH 3aTPpYIHACTCA C OTBGTOE/I; HC TIOATBEPKAACT
MOJIEKYJT; HABBIKAMU [IPOBEICHUS OCBOCHHC KOMIICTCHIMH, 5
TEPMOJIMHAMUYECKUX PACUETOB; CIIOCOOHOCTHIO MPEALyCMOTPEHHBIX POTPAMMON
BBISIBJICHHSI OOpaTHMBIX peaklMid U pacyera
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XapaKTePUCTHUK COCTOSHUS PaBHOBECHS
KOHKPETHBIX peaKIHii; CIOCOOHOCTb IPOBOAUTH
pacdeTsl KOHIIEHTpaIuid PacTBOPOB;
CIIOCOOHOCTBIO PUMEHSITh METOIBI OTIPEICTICHUS
pH pacTBOpOB; COCOOHOCTBHIO MPUMEHSITH
METO/BI BBITOJIHEHHUS XUMHUUYECKUX
J1a00paTOPHBIX AKCIIEPUMEHTOB; CIIOCOOHOCTHIO
MPOTHO3UPOBATH BO3MOKHOCTD
camornpou3BoibHoro npotekanus OBII;
CIOCOOHOCTHIO MPUMEHSITh METOIBI aHANN3a 1
OIIEHKH JTa00PaTOPHBIX MCCIIETOBAHHIA.

4, MeToauuecKkue MaTepualibl, onpeacjJadrmue npouecaypbl ONCHUBAHUA 3H3HI/I]71,
YMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBHOCTH

[Ipouenypa ouLeHHMBAaHMS 3HAHWUM, YMEHHH, HABBIKOB I10 JUCLMIUIMHE BKJIIOYAET Y4YeT
YCIIEIIHOCTH 10 BCEM BHJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATUAX, BKIIOYAIOT BOIPOCHI 110
U3y4yaeMOl TeMe M 3aTparuBaeT KaK TEMaTWKy JabopaTopHOW paboOThl TaKk M JIEKIMOHHBINA
MaTepual.

[lo okOHYaHMM OCBOEHMSI ITUCUUIUIMHBI IPOBOJUTCS IMPOMEXKYTOUHAs aTTECTAllUs B BHJIE
9K3aMEHa, 4YTO II03BOJSIET OLEHUTh COBOKYIHOCTh IPHOOPETEHHBIX B Ipolecce OO0ydeHUs
KOMIIETEHIIMA. DK3aMeH CIY)KUT Ui OLEHKH pPa0OThl B TEYEHHE BCEro CpOKa H3yUYCHHUs
JUCLMIUINHB W NPU3BaH BBIABUTH YPOBEHb, IMPOYHOCTb M CUCTEMATHYHOCTH IOJyYEHHBIX
TEOPETUYECKUX 3HAHUN M YMEHUI MPUBOAUTH MPUMEPHI PAKTUUECKOTO HCIIOJIb30BAHUS HAYyYHBIX
3HaHUM (HampuMep, NPUMEHATh UX B PEIICHUM NPAKTUYECKUX 3ajad), MpUOOPETEeHHs HABBIKOB
CaMOCTOSITENIbHOW paboThl, pPa3BUTUS TBOPYECKOTO MbIIUIeHHS. OleHKa CcHOPMHUPOBAHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydYaloUIMXcCsi, KOTOpble IPONYCKaaM 3aHATHS M He
y4acTBOBAJIM B IPOBEPKE KOMIETEHIMH BO BpEMs W3Y4YEHMs] TUCLUUIUIMHBI, MPOBOIAMUTCS IOCIIE
UH/IMBUYAIIBHOTO COOECEJOBaHUS C MpPErnoAaBaTe]eM I10 MPONYLIEHHbIM WM HE YCBOEHHBIM
TEMaM C MOCJIEYIOIIEN OLIEHKOM CaMOCTOSTEIbHO YCBOCHHBIX 3HAHUM Ha SK3aMEHE.

OreHka 3HaHUM, YMEHH, HABBIKOB YUYaIUXCsl JOJDKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOIA,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOTI'OCTOPOHHEH, QG epeHIIMPOBaHHON,
MHTEHCUBHOM, YETKO OPraHU30BAHHOM, PE3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIETO MEpONpUATUs oOyuaroluecss B 00s3aTebHOM
HOpsi/IKE JOJKHBI OBITH 03HAKOMJIEHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydeHHs XMMHUHU JOJKHBI COOTBETCTBOBATH OOIIMM 3ajadaM IpeiMeTa U
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pe3ynbrarel 0OyueHus OLEHHMBAaIOTCS MO nATHOAUIbHOM cucteme. I[lpu  onenke
YUUTBIBAIOTCSl  CIEAYIOLIME KaueCTBEHHbIE II0Ka3aTelid OTBETOB: TINyOMHAa (COOTBETCTBUE
U3YYEHHBIM TEOPETHYECKHMM O0O0O0OIIEHUsIM); OCO3HAHHOCTh (COOTBETCTBUE TpeOyeMbIM B
nporpaMMe YMEHHUSM MPHUMEHATh MOJIYYEHHYI0O MH(OPMAIUIO); MOJTHOTA (COOTBETCTBUE OOBEMY
nporpaMMel U HH(opmanuu ydueOHuKa). IIpu OlleHKe Y4YMTHIBAIOTCS YMCIO M XapaKTep OLIMOOK
(cymiecTBeHHblEe WM HecyllecTBeHHbIE). CyIlecTBEHHbIE OLIMOKM CBSI3aHBl C HEIOCTaTOYHOM
IIyOMHOW M OCO3HAHHOCTBIO OTBETa (HampuMep, oOydyaroIMiCsl HEMpPaBUIbHO YKa3ajl OCHOBHBIE
MPU3HAKU TOHATUH, SIBJICHUN, XapaKTEpHbIE CBOMCTBA BEILECTB, (JOPMYJIbI BELIECTB, HEMTPABUIBHO
chopMyIMpOBa 3aKOH, NMPABHJIO U T. M. WK OOyYarOIMUNCS HE CMOT MPUMEHHUTh TEOPETUYECKHE
3HaHUA A1 OOBSCHEHUS U MpEJCKa3aHMs SBJICHUHN, YCTAaHOBJIEHHS NMPUYMHHO - CJIEICTBEHHBIX
CBsi3el, CpaBHEHMs M KjacCU(UKAIlUK SBJICHUH U T. 11.). HecymecTBeHHbIe OMIMOKH ONpPEenstoTCs
HETMOJIHOTOM OTBeTa (HampuMep, YIYIICHHE M3 BUIA KaKoro-InO0o HexXapaKTepHOro (axkrta mpu
XapaKTEpUCTHKE BEIECTBa, npouecca). K HUM MOXXHO OTHECTHM OTOBOPKH, OMHUCKH, JOMYILEHHbIE
110 HEBHUMATEJIBHOCTH (HampuMep, B IByX U Oosiee ypaBHEHUSIX PEaKIUil JUCCOLUALUU B MTOJHOM
MOHHOM BHJE JIONYyIeHa OJHa OIIMOKa B 0003HAUEHUM 3apsjga HMOHA). Pe3ynbraTel 00ydeHHs
MIPOBEPSIOTCS B IPOLECCE YCTHBIX M NHCHbMEHHBIX OTBETOB OOyYaloUIMXcs, a TakXke IMpu
BBITNIOJTHEHUHM MU XUMHUYECKOTO IKCIIEPUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUS

1. Hesb u 323244 JMCHUILVIMHBI

[lenp n3ydeHuss AUCHUILIVHBL.

Xumus sBisercs oOuiereopeTuyeckoi AucuumiInHoi. OHa npu3BaHa AaTh OOYYarOIUMCS
COBPEMEHHOE Hay4YHOE IPEJCTABIECHUE O BEIIECTBE KaK 00 OJIHOM U3 BUJOB JIBUXKYILEHCS MaTepuH,
0 IIyTAX, MEXaHU3MaxX U CIIOCOOaX MPEBPAIECHUs OJHUX BELIECTB B APYyTHE.

XuMHUSL 3HAKOMHUT OOY4YalOUIMXCS C KOHKPETHBIMH MpPOSIBICHUSIMH  BEIIECTBA, JIaeT
BO3MOXHOCTb C IIOMOIIBIO JJa00PaTOPHOTO SKCIEPUMEHTA «I10YYBCTBOBATh» BEIIECTBO, Y3HATh €r0
HOBBIC BUJIbI U CBOMCTBA.

OCHOBHOWM  LIETIBI0  OCBOGHMSI  JAUCUUIUIMHBI  «XHUMHUs»  sBiIseTcs  (popMupoBaHue
o0mienpoecCHOHANBPHBIX ~ KOMIIETEHIIMKA O0YYaromuXxcsi, HEOOXOTUMBIX Ui OOecredeHus
HOJHOLICHHOW COLMAIbHON 1 MTPO(ECCUOHATIBLHOMN eATEIbHOCTH.

3ana4yy JUCUUIUIMHEIL.

JloGUTBhCST MPOYHOTO YCBOEHHUS OCHOBHBIX 3aKOHOB M TEOPUN XUMHM, YTO IO3BOJMT Kak
COBEPULICHCTBOBATH YK€ CYLIECTBYIOIINE, TAK U CO31aBaTh HOBbBIE IIPOM3BOJACTBEHHBIE IIPOLIECCHI.

BripaboTaTh HaBbIKM CaMOCTOSITENILHOTO MPOBEACHUS Ja0OPATOPHBIX IKCIIEPUMEHTOB U
000011eHUs HA0II01aeMbIX PE3yIbTaTOB, KOTOPbIE TO3BOJIAT CO3/aBaTh COEJMHEHNUS, COCTABbI U
MaTepuaibl ¢ TpedyeMbIM HaOOpOM CBOMCTB, a TAK)KE UCCIIEOBATh U aHAJIM3UPOBATh MATEPHAJIbI

CTpyKTypa TUCHUNIMHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIOYas
camocrosTensuyo padory: JIk — 36 u; JIP — 36 u; CP — 72 4.
OO01mmas TpyI0eMKOCTh TuCHUIUTHHBL cocTaBiseT 180 acoB, 5 3aueTHBIX eIUHUIT

2.2. OCHOBHBIE TEMBI JUCHUIIINHEI:

. CtpoeHue BeriecTna.

. OCHOBBI XMUMUY€ECKOI TEPMOANHAMUKHI

. XUMHYecKass KHHETHKa U KaTaan3

. PacTBOpBI. JlucniepcHBIE CUCTEMBI.

. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINHU U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
. XUMUS METaJJIOB

. XUMHS KOMIUIEKCHBIX COSTMHEHUH

. OCHOBBI aHATUTHYECKON XUMUH.

coONOoO OlTh~ WN -

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (lepeyeHb KOMIeTeH M)
[Tponiecc u3yyeHHs AMCLUMIUIMHBI HarpaBiieH Ha (OPMHPOBAHHE CIEAYIOIIMX KOMIETEHIHHA
OIIK-4: crmocoOHOCTHIO  HUCHOJB30BaTh  3aKOHBI U METOAbl XMMHUU TPU  PEIIEHUHU

npohecCHOHANBHBIX 3a7a4

4. BuJa NpoMe:KyTOYHOI aTTeCcTallMU: SK3aMeH
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IMpunoxenne 3

IIpomoxon 0 0ononneHuAX u UIMEHEHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT &« » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
DJIeMeHT ®OC
KOMIIETEH Tema
KOMIIeTeHIHH
10101
OIIK-4 Crooco0HOCTH 1.CtpoeHue BemiecTBa Tecm
UCIIOJIb30BATh 3aKOHBI U
METO/Ibl XUMUH TIPU Kp
PCHICHAH 2.0OCHOBBI XUMHUYECKON Tecm
PO eCCHOHATBHBIX TCPMOMHAMHIKH p
3a/1a4
3. Xumudeckass KHHETHKA U Tecm
KaTajiu3 KD
4.PactBopsl. JlucnepcHble Tecm
CUCTEMBI. Kp
5.0OKHCIUTENBHO- Tecm
BOCCTAHOBHTENBHBIC PEAKIMH H [ )
ANEKTPOXUMUYECKUE TPOIECCHI
6.X¥UMUST METAIIJIOB Tecm
Kp
7. XuMUsT KOMIIEKCHBIX Tecm
COCTUHEHUN Kp
8.OCHOBBI aHATUTUYECKOM Tecm
XUMHH
2. Onucanue Moka3zarejeil U KPUTEPUEB OIEHUBAHUS KOMIIETEeHIIUIH
Ilokazarenu Ouenka Kpurepun
3HaTh oOyyarommuiicss OOHapyXHJl 3HaHHUE
(OIIK-4):  nepnomueckuii  3akon JLU. BCEro yu4eOHOI0 MaTepHaa, ero
Menzeneesa; OCHOBHBIC BULBI " OTBET IOJIHBIA U NIPAaBUJILHBIN Ha
XApaKTCPHCTHKHA XHMHHUCCKOM — CBISH, | opypqpe | OCHOBaHWM M3YYEHHBIX TEOPHI;
BO3MOKHBIC OJHCPICTUYCCKHE SABJIICHUA IIPpU
P P MaTepuan u3-
XUMHUYCCKUX PCAKOHUAX, a TaK¥XKE (I)aKTOpBI, o o
JIO’KEH B OTPECIICHHON JIOTHYECKON
ONPEAEIISIONINE HarpaBJICHUS )
CaMOIIPpOMU3BOJILHOI'O IIPOTCKaHUA HOCHCHOB&TCHBHO\}CTH, OTBET
XUMHNYCCKHX peaKL{Hﬁ; CYIIHOCTb CaMOCTOATC/IEHBEIN
0OpaTHMOCTH  XHMHYECKHX pEaKIuil | 00yJaroIMics 0OHAPYKKII 3HAHUE
CBOMCTBa XUMHUYECKUX PaBHOBECHI; BCETO y4eOHOro
CHOoCcOOBI  BBIpQXEHHsSI KOHIGHTpAaIlMid U Marepuaiia, ero OTBET MOJIHbIN U
(uznueckue CBOMCTBA pPacTBOPOB; NPaBUJIbHBIN Ha OCHOBaHUHU
0COOEHHOCTH (1)H3HKO'XI/IMHLICCKHX CBOICTB I/I3yquHLIX TCOpHﬁ; MaTepHaH us-
pPAacCTBOPOB  3JIEKTPOJIUTOB;  CBOMCTBA U Xopo1o JIOKeH B OTpe/IeNeH Ol TOrHYecKoil
3aKOHOMCPHOCTU TMOBCACHUA AHUCIICPCHBIX MOCJIEI0BATENbHOCTH, HpI/I 3TOM
CHUCTEM, OCHOBHBIC 3aKOHOMEPHOCTH
JIOTTYIIICHBI JIBE-TPH He-
MIPOTEKaHUA OKHCIIUTCIIBHO-
) CYIIIECTBEHHBIE OLITUOKH,
BOCCTAHOBHUTCJIIBHBIX MPOLECCOB; OCHOBHBIC 6
MOHATHUSA AHAIMTHYECKOM XUMHHU U METOAbI I/ICHpaBJ'IeHHBIe 110 Tpe OBaHUIO
npernojaBaTens
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aHaJin3a, IpaBujia U INPUEMBI BBIIIOJTHCHUSA

1ab0PaTOPHOTO XUMHYECKOT0
AKCIIEPUMEHTA.

Ymerh

(OITK-4). IpuMEeHATh MEPUOTUUECKUI 3aKOH
" MEPUOTUYECKYIO CHUCTEMY JUIS

XapaKTepUCTUKH  CBOMCTBA  XMMHUYECKUX
JJICMEHTOB W WX COCIAWHCHUH; OOBSICHATH
MPOSIBIISIEMYI0O aTOMaMH  BaJCHTHOCTh H
MPOTHO3UPOBATh MPOCTPAHCTBEHHOE
CTpOCHUE MOJIEKYJT; JIaBaTh
TEPMOIUHAMHYECKYIO XapaKTePUCTUKY
XHUMHYECKOTO mporiecca; MPUMEHSTh
TaOIUIIBI KOHCTaHT XUMHYECKOTO
paBHOBECHS JIJIsl OTPE/CIICHUS HATPaBICHUMA
MPOTEKAHUS XUMHYCCKUX peaxIuii;
mpuMeHATh 3akoHbl Payms m Bant-T'odda
JUISL XapaKTEPUCTUKUA (U3NIECKUX CBOWCTB

pacTBOpOB; MPUMEHSITH TEOPUIO
ANEKTPOIIMTUYECKON  JAWCCONMANAN IS
XapaKTePUCTUKH CBOICTB pacTBopoB

QJICKTPOJIMTOB; NPUMCHATH IJId COCTABJICHHUA
ypaBHeHui OBII; npoBoAUTh KayeCTBEHHBIM
1 KOJIMUECTBEHHBII aHAJIN3 BEIECTBA
Baaaern

(OI1K-4):cnocoOHOCThIO MPAKTHYECKOTO
MIPUMEHEHUS IEPUOANYECKOTO 3aKOHA U
nepuoanyeckoi cucremsl .M. MeHnneneena;
CHOCOOHOCTBIO IPUMEHEHUSI JAHHBIX 00
SHEPTUU XUMHUYECKOH CBSA3H AJISl OLICHKH
MIPOYHOCTH MOJIEKYJI; HABBIKAMU IPOBEACHUS
TEPMOJINHAMUYECKUX PACUYETOB;
CIOCOOHOCTBIO BBISIBIICHUSI O0OPaTHMBIX
peakuii 1 pacyera XapaKTepUCTHK
COCTOSIHUSI PABHOBECHSI KOHKPETHBIX
peaKiuii; criocoOHOCTh MPOBOJIUTH PACUYETHI
KOHIIEHTPALMH PACTBOPOB; CIIOCOOHOCTBIO
MPUMEHSTH METOIbI onpenenenus pH
pacTBOPOB; CIIOCOOHOCTHIO IPUMEHSITH
METOABI BBITIOJIHEHUS XUMHUUECKUX
71a00paTOPHBIX SKCIEPUMEHTOB;
CIIOCOOHOCTHIO MMPOTHO3UPOBATH
BO3MOKHOCTH CAMOTIPOU3BOJILHOTO
npotekanust OBII; cnoco6HOCTBIO
MPUMCHATb METOZbI aHaJIM3a U OLICHKU
J1a00paTOPHBIX UCCIIECIOBAHU.

oOyyJaronuiicss 00HaPyKUIT MPOOEITHI

YAOBJIETBO-
B 3HAHUSX OCHOBHOTO Y4€OHOTO
PUTEIbHO o
MaTepuaa, ero OTBET HEMOIHbIMH,
HECBSI3HBIN
oOyJaromuiicss 0OHapYX U CyIIe-
Hey/JI0BJIET- | CTBEHHBIC IIPOOEITBI B 3HAHUSX
BOPHUTEJIbHO | OCHOBHOI'O Y4eOHOI0 MaTrepuaia u

JIOITYCTHJI TPYObIe OMIHOKH
IIpHU OTBETE
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[IporpaMmma cocTaBieHa B  COOTBETCTBHM C  (peiepaIbHBIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro 0Opa3oBaHUs MO HampaBieHuto noarotoBku 23.03.02
HazemHbIe TpaHCTTOPTHO-TEXHOJOTHYECKHE KOMIUTEKCHI 0T «06» mapta 2015 1. Nel62
s Hadopa 2014: u yuebupim manom ®I'BOY BO «bpl'V» mis 3a0unoit popmbl 00ydeHus ot
«03» mrons 2018 1. Ne 413
s Hadopa 2015: u yueOusim rutanom ®I'BOY BO «bpl'Y» s ounoii popmer o0yuenust ot «13»
utosisg 2015 1. Ne 476, 3aounoit popmbl o0yuenus ot «01» oktsaops 2015 r. Ne587
s Hadopa 2016: u yueousim mranom ®I'BOY BO «bpl'Y» miisa ounoii hpopmer 00yuenus ot «06»
utoHs 2016 1. Ne 429, 3aounHoit hopmbl 00yueHus ot «06» uroHs 2016 1. Ned29, nnsa 3a04HOM
(ycxopennoit) popmsl o0yueHust ot «06» utons 2016 1. Ned29
nJist Haoopa 2017: u yueousiM manom GI'BOY BO «bpl'Y» nist ounoit popmbr o0ydenust ot «17»
mapta 2017 1. Ne 125, 3a04noit popmbr 00yuenust ot «17» mapra 2017 r. Nel25, nns 3aouHOU
(yckopenHoit) ¢popmbl oOyuenus ot «24y» anpens 2017 1. Ne203
ns Hadopa 2018: u yueOusim tanom ®I'BOY BO «bpl'Y» miis ounoii opmer o0yueHust ot «12»
mapta 2018 1. Ne 130, 3a0unoii hopmer 00yueHus ot «12» mapra 2018 1. Nel130

IIporpammy cocraBuiI:

Jlanmna C.®, noueHT, K.hapM.H

Pabouas nporpamma paccMOoTpeHa U yTBepxkAeHa Ha 3aceqanuu kadeapor IbXKuX
OT « » 2018 r., mpoTokoi Ne

3aBenyromnmii kKageapoit
ObXuX M.P. Epodeera

COI''TACOBAHO:

3aBenyIONIHI BBITyCKAIOMICH Kadeapoit

JupexTop Oubnuorexu T.®. CoTHuk

Pabouas nporpamma ogobpena meroanueckoit komuccueit EH dakynpTera

OT «__ » 20 r., mpotokos No

[Tpencenarens MeToIMUECKOI KOMUCCHHU (haKyIbTeTa M.A. Bapnansn
COT'JIACOBAHO:

Hauvanbauk

y4e0HO-METOIMYECKOTO YIPaBICHUS I'.IT. HexxeBen

Peructpanmonnsiii Ne

(memoouueckuti omoen)
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