MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA30OBAHMS POCCUMCKOM ®EIEPALINA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICIHIEI'O ObPA3OBAHIA

«BPATCKHN FOCYI[APCTBEHHI)IFI YHUBEPCUTET»
Ka([)ez[pa IKO0JIO0I'nH, 0€30MacCHOCTH AKUBHCACATCIBHOCTH U XUMHUHU
YTBEPXJIAIO:

[TpopekTop no yuebHoM paboTe

E.N. JlykoBHHKOBa
« » 2018 .

PABOYAS ITPOI'PAMMA JTNCIUITINHBI
XUMMUA

b1.B.04

HAIIPABJIEHHUE ITIOATI'OTOBKHA

35.03.02 TexHOJIOrMs JI€C03arOTOBUTEIbHBIX U
AepeBonepepadaTbIBAIIMX NPOU3BO/ICTB

MNPO®UJIb MOATI'OTOBKH
TexHosorus 1epeBoodpadoTKH

[Iporpamma akageMudeckoro 6akajgaBprara

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKanaBp



COJAEPKAHUE ITPOI'PAMMBI Crp.

1. TIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O
AUNCHUIJIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMHU
PE3YJIBTATAMHU OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI ..........

2. MECTO JUCHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMI ... e e

3. PACIIPEJAEJIEHUE OBBEMA JUCHUIIJIUHBI......................oooiiiiin .
3.1 Pacnpenenenne 00bEMa TUCIUTUIMHBI IO (POPMAM OOYUCHHUS. ..o .vvvnreennrareeneannanns
3.2 Pacnpenenenue o0béMa JUCIHUILTAHBI IO BUIaM yUEOHBIX 3aHATHHA U
00721 (015310 Yo P

4. COAEPKAHUE JUCHUIVIMHDBI ...

4.1 Pacnpenenenue pa3JenoB TUCHHUILTHHBI 10 BUIAM YU€OHBIX 3aHATHH ..........o.enen.
4.2 CopnepxaHue JUCLUIUIMHBI, CTPYKTYPUPOBAHHOE 110 PA3JEIaM U TEMAM ...........c.......
4.3 JTaOOPATOPHBIC PAOOTBL. ...\ eeetententt et entete et eteene et ete et et eaae et eteaneaeanaeanss
4.4  CeMHUHAPBI / TPAKTHUCCKUEC BAHITHSM . ... «vvenrreenrenneenneeanseeneeanseenneennneanaeennneans
4.5. KoHTpoabHbIE MEPONIPUSITUS: KypCOBOM MPOEKT (KypcoBasi paboTa), KOHTPOJIbHAs
Pa00Ta, PIP, PedePAT. ...ttt

5. MATPHUIIA COOTHECEHUS PA3JEJIOB YYEBHOM JUCIIATLINHBI
K ®OPMUPYEMBIM B HUX KOMIIETEHIIUAM U OLHEHKE
PE3YJIBTATOB OCBOEHUSA JUCHUIIVIMHDBI ...,

6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHUS 1151
CAMOCTOSATEJIBHOU PABOTHI OBYUYAIOIIUXCHA IO JUCHUTIIIMHE

7. THEPEYEHb OCI—!'OBHOI‘/JI U JTONOJIHUTEJbHON JUTEPATYPBI,
HEOBXOIUMOMU JJIsA OCBOEHUA JUCHUIIJIUHBI................................

8. TNEPEYEHb PECYPCOB HHOOPMALIMOHHO —
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJINMBIX
JUISI OCBOEHWUS AUCTIMIIIIMHDL ...

9. METOJIMYECKHUE YKA3AHUSA AJI51 OBYYAIOHINXCS ITO OCBOEHUIO
JUCHUIITIHHDBL. ... e,
9.1. Meroauyeckue yka3aHust sl OOy4aroIMXCsl O BBITOIHEHUIO 1a00paTOPHBIX padoT
9.2. Meroauveckue yKa3aHusl 110 BBIMIOJTHCHUIO KOHTPOJIHHOU paboThI

10. MEPEYEHb WH®OPMAIIMOHHBIX TEXHOJIOT i1, UCITOJIb3YEMBIX
ITPA OCYIIECTBJIEHUMN OBPA30BATEJIBHOIO ITPOIECCA TIO
TACTIATITIIHE ...,

11. OMUCAHWE MATEPUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOINMO
JUISA OCYIIECTBJIEHUS OBPA3OBATEJBLHOI'O ITPOIIECCA TTO
TACIIATITIHE .......oooooooe e

IIpuinoxenne 1. PoHI ONEHOYHBIX CPEACTB AJA MPOBEAECHUS NPOMEKYTOUHOU
aTTecTaluy OOYYaIOMUXCS MO JUCLHHMIIIMHE ... cuvvnueteneene e ennaennnn.

IIpunoxkenne 2. AHHOTANNS pabOYel MPOTPAMMBI TUCHUTITHHDBI . ..e.veeneenteaneeneaieaneanannnn

Ipunioxenne 3. [IpoTOKOI O TOMOJHEHHUSIX ¥ U3MEHEHHSIX B paboyeit mporpamme .............

Ipunoxenne 4. DoH OIEHOYHBIX CPEACTB JJS TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH
JUCORD18 % (031801 05 07 05 (N

12

13

14
17
25



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

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucnurniauHa  OXBaThIBA€T  KPYr  BOINPOCOB,  OTHOCSAIIMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYUECKOHU BUY HpO(i)eCCHOHaJIBHOI;'I ACATCIIbHOCTH BBIITYCKHUKA B COOTBCTCTBHUU C
KOMITETCHIIMSIMU ¥ BUJAMU JESATEIHbHOCTH, YKa3aHHBIMHU B y4eOHOM ITUTaHE.

Meab AMCIUATIMHBI

DopMHUpPOBAHUE COBPEMEHHOTO XHUMHYECKOTO MBIIUICHUS HM BOCIHUTAHWE XHWMHYECKOU
KYJIBTYPBI, TyTeM TEOPETHYECKONH W MPAKTUYECKOW TOJITOTOBKM OOYYAIOMIMXCS IO OCHOBHBIM
(byHIaMeHTaIbHBIM) pa3zeiiaM XUMUH, C Y4€TOM COBPEMEHHBIX TEHACHITUI pa3BUTHS HAYKH.

3agauu QM CHUIIAHBI

JIoOUTBCSI MPOYHOTO YCBOCHHMS OCHOBHBIX 3aKOHOB M TEOPUHM XHMHH, YTO IO3BOJUT Kak
COBCPHICHCTBOBATH YK€ CYIICCTBYIOUIUC, TaK U CO3AaBATh HOBBIC ITPON3BOACTBCHHBIC ITPOLICCCHI.

BripaboTath HaBBIKM CaMOCTOSITEIBLHOTO TIPOBEICHUS JAOOPATOPHBIX OSKCIEPHUMEHTOB H
00001eHNsT HAOIIOJaEMBIX PE3YJIbTaTOB, KOTOPBIC MO3BOJIAT CO3JaBaTh COCAMHECHHS, COCTaBbI U
MaTepHabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAKKE MCCIICIOBATh U aHAITM3UPOBATh MaTEPHAIIBI.

Kon Conep:xanue IlepeyeHn MIAHNPYEMBIX Pe3yJIbTATOB
KOMIIETEHI[HH KOMIIeTeHIHii 00y4YeHHsI M0 TUCIUTLINHE
1 2 3
OIIK-2 CIIOCOOHOCTh IPUMEHSTh 3HATh: nepuoanveckuii 3akoH JI.M. Menneneesa,
CI/ICTeMy OCHOBHBIC BHUIbl U XaPAKTEPUCTUKN XUMUYCCKOU CBS3U;

(yHIaMEHTAIBHBIX 3HAHM | BO3MOXKHbIE SHEPTETHHECKNE SBICHNS TP XUMIIECKHX
peakumsx, a Takke (aKTOphl,  ONpeIesIoIune
HaIpaBICHU CaMOIIPOU3BOJIBHOTO MIPOTEKaHUA
XUMHAYECKHX  PEaKUui;  CYIIHOCTb  OOpaTHMOCTH
XUMHUYECKUX PpEaKUMii M  CBOMCTBA XMMHUYECKUX
paBHOBECHI; CTIOCOOBI BHIPAKEHUS KOHIICHTPAUNA H

XAMUH IS
HJeHTU(DHUKAIINH,
(bopMyIHpOBaHUs U
PEIICHUS TEXHOIOTHICCKIX

npodeM (usmueckne  CBOMCTBA  PAacTBOPOB;  OCOOEHHOCTH
JIECO3arOTOBUTCIIBHBIX 1 (HU3UKO-XUMHYECKUX CBOMCTB pacTBOpoB
HepeBOHepepaGaTHBaIOHII/IX 3JIEKTPOJIUTOB; CBOMCTBA U 3aKOHOMEPHOCTH MTOBEJICHUS
MIPOU3BOICTB JIMCTIEPCHBIX ~ CHUCTEM; OCHOBHBIE 3aKOHOMEPHOCTH

MPOTEKaHUS OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
MIPOIIECCOB; OCHOBHBIE MOHATHUS aHAIUTHYECKON XMMHUU
MW METOIbl aHAIN3a; MpaBHJa U IMPHUEMBl BBIIOIHEHUS
71a00paTOPHOTO XUMHUUYECKOTO IKCIIEPUMEHTA.

yMeTh: TPUMEHATh  MEPUOJUYECKHHA  3aKOH W
NEPUOJUYECKYI0  CHUCTEMY ISl  XapaKTEPUCTHKH
CBOWCTBA XMMHYECKHUX 3JIEMEHTOB M UX COCIUHEHHIA;
OOBSICHATh TPOSIBISIEMYIO aTOMaMH BaJICHTHOCTb H
MPOTHO3UPOBATH MIPOCTPAaHCTBEHHOE CTpOeHHE
MOJIEKYT; JaBaTb TEPMOINHAMUYECKYIO
XapaKTepUCTUKY XUMHUYECKOTO MpoIecca; NPUMEHSTH
TAaONMUIBI KOHCTAaHT XHMHYECKOTO pPAaBHOBECHS JIJIs
OIpeJieJIeHUs] HANpaBJICHUH NPOTEKaHWS XUMHUYECKUX
peaxiuii; mpuMeHsTh 3akoHbI Payns u Bant-I'odda mis
XapaKTepUCTUKNA (HU3MUYECKHX CBOICTB  pPacTBOPOB;
MPUMEHATh TEOPHIO AIIEKTPOIUTUYECKON TUCCOIHAINN
JUTSL XapaKTEPUCTHKH CBOMCTB paCTBOPOB JJIEKTPOJINTOB;
MPUMEHATh AN cocTaBieHuss ypaBHeHuit OBIIL;
MPOBOANUTH KA4YECTBEHHBIH M KOJMYECTBEHHBIH aHAIU3
BELIECTBA

BJIaleTh: CTIOCOOHOCTBIO NPAKTUYECKOTO IPUMEHEHHS
MEPUOAMYECKOTO 3aKOHA M MTEPHOANYECKON CHCTEMBI
J.1. MenneneeBa; ClioCOOHOCTHIO IPUMEHEHHS JJAHHBIX
00 PHEPruy XMMUYECKOM CBSI3H JUIsl OLIEHKH MMPOYHOCTH
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MOJIEKYJT; HaBBIKaMH MPOBEICHHS TEPMOIMHAMUIECKIX
pacyeToB; CIIOCOOHOCTBIO BBISBICHHS OOpaTUMBIX
peaxiuii 1 pacueTa XapakTepPUCTUK COCTOSHHS
paBHOBECHS KOHKPETHBIX PEaKIHi; CIOCOOHOCTD
MIPOBOJIUTH PACUETHI KOHIIEHTPAIUil pacTBOPOB;
CIOCOOHOCTBIO IIPUMEHSTHh METOIbI oTipeaencHus pH
PacTBOPOB; CHOCOOHOCTEHIO TPUMEHSATH METOBI
BBITIOJTHCHUS XUMUYECKUX JTA00paTOPHBIX
IKCIIEPUMEHTOB; CIIOCOOHOCTHIO MPOTHO3UPOBATH
BO3MOYKHOCTH CaMOITPOU3BOJIbLHOTO TIpoTekanws OBII;
CIOCOOHOCTHIO PUMEHSITh METOIBI aHANN3a M OICHKU
71a00PaTOPHBIX MCCIICTIOBAHHIA.

I1K-9 TOTOBHOCTb IIPUMEHSATH 3HATD! OCHOBHBIE (bHU3MKO-XMMHYECKHUE
3HaAHUI U Tpe6OBaTB oT XapaKTCPpUCTUKU BCHICCTB-?;anSIBHI/ITeJ'ICﬁ
[OMYMHEHHBIX BBITOIHEHHUS MPOU3BOJICTBEHHON u MIPUPOTHON Cpebl;

3aKOHOMEPHOCTH MPOTEKAaHU XMMUYECKUX IIPOLIECCOB B
OKpY’Kalolllel cpefie; MpaBuia U MPUEMBbl BBHIIOTHEHUS
71a00paTOpPHOTO XUMHUUECKOTO SKCIIEPUMEHTA.

yMeTh: 00OCHOBaHHO OCYIIECTBISITH BHIOOP METOAA H
MCTOIHMKH  aHaJlk3a, IIPOBOAUTH Ka4eCTBEHHBI U
KOJINYECTBEHHBIHN aHaJIu3 Ppa3iInYHbIX 06’beKTOB;
OXpaHbl TpyZa 00pabaThIBaTh M MPEICTABIATh PE3yJIbTATHl aHAIN3a B
COOTBETCTBHHM C METPOJIOTMYECKHMHU TPEOOBAHUSIMU;
oOpamarecsi ¢ aHATUTHYECKHM OOOpyIOBaHHUEM U
MEpHOM  MOCYIOH;  HUCHOJB30BATh  CIIPABOYHYIO
JUTEPaTypy AJs NPOBENEHHS TUTMECHHYECKOH OLEHKH
3arpsi3HEHMsI IPOU3BOACTBEHHON U IPUPOJHOU CpeAbL;
BJIAA€Th: METOJaMU IMPOBCACHUA XHUMHKO-
AQHAJTUTUYECKOTO KOHTPOJSI BPEAHBIX BBHIOPOCOB B
MPOU3BOJCTBEHHYIO u OKPY’KaIOIIYIO cpeny,
TCOXMMHYECKUX HUCCIICOBaHUH, 00pabOTKH, aHAIHM3a U
CHHTE3a MPOU3BOJICTBEHHOM, MOJIEBOM M JabopaTopHOU
9KOJIOTHYECKOH HMH(OpPMaLUU, METOAAMH COCTaBJICHUS
DKOJIOTMYECKMX W  TEXHOTeHHBIX  KapT, cOopa,
00paboOTKH, CUCTEMaTH3AIIUH, aHaJH3a HHPOPMAITUH.

HpaBHJI TEXHUKH
0e30I1acHOCTH,
HPOU3BOJICTBEHHOI
CaHUTApPUH, TOKAPHOM
0€30MaCHOCTH U HOPM

2. MECTO [JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Jucuunnuna b1.B.04 xumust OTHOCUTCST K BapUaTHBHOW YaCTH.

JuctunnnHa XuMusi 0a3upyeTcss Ha 3HAHUAX, TOJYYCHHBIX MPU HM3YYCHHH Y4eOHBIX
JTUCITUIIIMH  OCHOBHBIX  001e00pa3oBaTeNbHBIX MPOTpaMM XWUMHUH, (U3UKH, MaTeMaTUKH,
OHOJIOTUH.

XuMHsT ~ TIPpEACTaBIsi€T  OCHOBY  JUIsl  W3YyYEHUS  JUCHUILIUH: 0e30IMacHOCTh
JKA3HENIEITENIbHOCTH; MAaTEPUATIOBEAEHNE, TEXHOJIOT Ul KOHCTPYKIIMOHHBIX MaTEPUaIoB

Takoe cHuCTeMHOE MEXAUCIUIUIMHAPHOE M3yYEHHWE HANpaBlI€HO Ha JIOCTHIKEHHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH 1O KBaTupUKaLUK OaKanasp.



3. PACIIPEJEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnipeesienue o0beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst

Tpyooemkocmob Oucyuniunsl 6 uacax
2 § 3 Buo
= S o N z npomem:y
Dopma S = § § S Koumponyw mounou
o0yuenusn S § S = 3 E Han ammecma
Q > S
§~ $ & . § = S 3 S o paboma yuu
S| o | §| § |58 §§s8| 8¢
o | S N s T |83 $§ = S S
20E| S| EIS§ FEE| 3
| O] /& | T 8 R OKS| ol
1 2 3 4 5 6 7 8 9 10 11
Oynasn - - - - - - - - -
3aounas 1 1 | 144 | 14 6 8 - 121 Kp 9K3aMeH
3aounas - - - - - - - - - -
(ycxopeHHoe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpenesienne 00beMa TUCHMIIJIMHBI 10 BUAAM YYeOHBIX 3aHATHIH H TPYA0EMKOCTH

ém.u. ¢ Pacnpeoenenue
Tpyoo- UHMEPAKMUGHOIl, no cemecmpanm,
Buo yueonwvix zanamuii eMKOCMb | AKMUG-HOIl, UHHO8a- uac
(uac.) UUUOHHOUL hopmaXx, 1
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4yaromuxcs ¢
npemnoaaBaresieM (BCero) 14 10 14
Jlexmun (JIk) 6 6
JlaGopatopusie pabotsl (JIP) 8 8 8
KonTponbnas pabora* + - +
['pynmoBsie (MHIWBUYa bHBIE) KOHCYIbTAIH ™ + - +
I1.CamocTosiTesIbHAsA padoTa 00yyarOLIUXCSI
¢ P yuarom 121 : 121
(CP)
[oaroroBka k nabopaTopHbIM paboTaMm 11 - 11
IloaroToBka K 3K3aMeHy B TEUEHUE CEMECTpa 70 - 70
BrlinosiHeHHE KOHTPOJIbHOM PabOThI 40 - 40
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH
9K3aMCH - OK3aMCH
OO6mr1ast TPyT0EMKOCTh AUCIIUTLTAHBI Jac. 144 - 144
3a4. ell. 4 - 4




4. COAEP) KAHUE JUCHUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUHUILIHHBI IO BHAAM YUYeOHBIX 3aHATHH
- 1J1s1 32049HO# (pOpMBI 00YUeHHS:

Buowt yueonwvix 3anamuii, 6kirouan
CamocmoamenvbHyo pabomy
o0yuaromuxca u mpyooemKocme;
Ne Tpyooem-
Haumenoganue (uac.)
membl membl OUCYUNTIUHbL kocimb, yueOHbvle 3aHAMUA camocmosnme
(uac.) nbHaA
[— nabopamopnvie paboma
pabomol ooyuaro-
wuxcs
1 2 3 4 5 6
1. CtpoeHue aTOMOB U MOJIEKYTT 19,5 2,5 1 16
2. DHepreTKa XUMHUIESCKIX 16,5 0,5 1 15
MPOIIECCOB
3. CKOpOCTh U MEXaHU3M 17,5 0,5 2 15
XMUMHYECKOTO Ipolecca
4, PacTBOpHI 1 ApyTrHe TUCTIepCHBIE 17,5 0,5 2 15
CHCTEMBI
5. OXHuCINTEIIHHO- 17,5 0,5 2 15
BOCCTaHOBUTEIILHBIC PEAKIIMU U
AIIEKTPOXUMHUECKHE POIIECCHI.
6. XHUMHAS KOMIUICKCHBIX 15,5 0,5 - 15
COCIUHCHUH
7 XHUMHUS METAJUIOB Y HEMETAJLJIOB 15,5 0,5 - 15
8. OCHOBBI aHATUTHYECKON XUMUH 15,5 0,5 - 15
HUTOIOo 135 6 8 121
4.2. CopepxaHue JMCUMIJIMHBI, CTPYKTYPMPOBAHHOE N0 pa3/iesiaM U TeMaM
Buo
3AHAMUA 6
No Haumenoesanue UHMEPAKMUBHOII,
membwl membl Cooepircanue 1eKYUOHHBIX 3AHAMULL aKmueHoil,
oucyuniumnbl UHHOBAUUOHHOTL
¢popmax,
(uac.)
1 2 3 4
1. Crpoenue CrpoeHue aTOMOB U CUCTEMaTHKa XUMHUYECKHUX 3JICMEHTOR. KommsrorepHast
aTOMOB U OCHOBHBIE CBEJICHUS O CTPOSHHU aTOMOB. M30TOMBI. Npe3eHTAIHUS
MOJIEKYJI. CoBpEMEHHOE TIOHSATHE O XUMHUECKOM DJIEMEHTE. 2 (uaca)

OnekTpoHHBIe 000I0YKK aTOMOB. JIBOMICTBEHHAS
KOPIYCKYJIAPHO-BOJIHOBAS MPUPOIA FNEKTPOHA.
Pasmenienue 3neKTpoOHOB B aTOMaxX. DIEKTPOHHbBIE
aHanoru. [lepuonnueckas cucrema snemeHToB .M.
MenaeneeBa. I3MeHEeHHE CBOMCTB XUMHUUYECKUX
3JIEMEHTOB. DHEPreTHUYECKHE XapaKTEPUCTUKHU ATOMOB.
Xumuueckast cBsa3b. OOpa3oBaHUE MOJIEKYJ U3 aTOMOB.
OCHOBHBIC BUJIBI M XaPaKTEPUCTHKN XHMHIECCKOU CBSI3H.
OCHOBHBIE NPEJCTABICHUS O KOBaJICHTHOU CBSI3U.
BaneHTHOCTS XMMHUYECKHX 3JIEMEHTOB. HacklaeMocTs u
HaIPaBJICHHOCTh KOBAJICHTHBIX CBs3eH. [ mOpuan3anms
2JIeKTPOHHBIX opOuTanei. [lonspaocts cBsizu. MonHas




CBA3b.

DHepreTHka XVUMHUYECKHE CUCTEMBI X TEPMOIMHAMHIYECKHE TTapaMeTPhI

XUMHYECKAX Y CBOWCTBA. XapaKTepuCTUIEeCKHE (HYHKITHH.

MIPOLIECCOB Oueprerudeckue 3PPEKTel XUMUISCKUX PEaKINH.
BryTpeHHss 3HepTUs U SHTANbIHS. TepMOXUMUYECKHE
3aKOHBI. DHTANBIHA 00pa30BaHUS XUMAYECKUX
COeTMHECHHH. TepMOXUMUIECKUE pacueThl. DHTPOIHS U €€
M3MEHEHUE NMPU XUMUYECKUX MPoIeccax U (pa3oBbIX
repexonax. DHeprus ' mooca u ee N3MEHEHHE TIPH
XUMHYECKUX Mporeccax. XUMHYECKasi KHHETHKA U
paBHOBECHE B TOMOTeHHBIX cucTtemMax. CKopocTh

CkopocTb 1 CKOpOCTh XUMUYECKHX peakiuid. [ oMOreHHbIC U

MEXaHU3M TeTepOreHHbIE CHCTEMBI. 3aBUCUMOCTh CKOPOCTH PEeaKIni

XIUMHYECKOTO OT KOHIICHTPAIINH PEarupyIOIINX BEeIIECTB. 3aKOH JeHCTBHS

mporecca. Macc. 3aBUCMOCTb CKOPOCTH PEaKIUi OT TeMIepaTyphI.

DHeprus aKTUBAINH. Y paBHEHUE AppeHnyca. XMMHIECKOe
paBHOBecue ['OMOreHHBIN U reTepOTeHHBIN KaTaaus.
OcHoBHBIE (PaKTOPHI, ONPEACISIONINE HApaBIICHHE
peakuuil 1 xumudeckoe pasHosecue. IIpunnun Jle
[larense.

PactBops! 1
JIpyrue
JHCIIEPCHBIE
CHCTEMBI.

OO1mue NOHATHS O PACTBOPAX U AUCHEPCHBIX CHUCTEMaX.
Knaccudukanus nucnepcHbix cucteM. CriocoObl
BBIP)KEHHSI COCTaBa PACTBOPOB U IPYTUX AUCIIEPCHBIX
cucteM. PactBopumocTs. VI3MeHeHNe SHTANBINN U
SHTPOIHUU IIPU pacTBOpPeHUH. IIIIOTHOCTE U 1aBiIeHHE NTApPOB
pacTtBopoB. Pa30Bble MpEeBpaIleHUs B pacTBOpax.
OcMoTnueckoe naBieHue. BoaHeie pacTBOpPHI
3eKTpoauToB. OCOGEHHOCTH BOBI KaK PaCTBOPUTEINSL.
ONeKTpoNuTHIecKast TUCCOLUAIMS; 1Ba BUAA
3JIEKTPOJIUTOB. XapaKTEPUCTHKA [TOBEICHHUS
31eKTpoauToB. CBOICTBA pacTBOPOB JIEKTPOJIUTOB.
CunbHBbIC U c1a0ble 2IeKTPONUTHl. IOHHBIE peakuy U
paBHOBecus. [IponsBenenne pacTBOPUMOCTH.
DJIEKTPOIUTHYECKAs] TUCCOLMALMS BOJIBI. HOHHOE
MIPOM3BEIEHUE BOJIbI, BOJOPOIHBIN MOKa3aTens. [ uaponus
COJIEH.

OKXUCIIATEITBHO-
BOCCTaHOBUTEIIb
-HbBI€ SIBIICHHUS U
ANEKTPOXUMHUYE

-CKHue
HPOIIECCHL.

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUY;
cocraBieHne ypaBHeHU. [loHATHE 00 2NMEKTPOAHBIX
noTreHuuanax. I'albBAHMYECKUE DJIEMEHTEI.
DIEeKTPOABIDKYLIAs cuiia U ee u3Mepenue. CTaHaapTHBIN
BOJIOPOHBIN DJIEKTPOJ U BOJIOPOJIHAS IIIKAJIa TIOTEHIIHAJIOB.
KuneTnka »IeKTpOoaHBIX TPOIECCOB.

[TepBuyHBIEC TATHPBAHUYIECKUE DIIEMEHTHI,
ANEKTPOIBIXKYIIAS CHUJIA, HAPSDKEHUE W EMKOCTh
3JIeMeHTOB. TOIITMBHBIE JIEMEHTHI. AKKYMYIISTOPHI.
Onextponus. [lociaenoBaTenbHOCTD IIEKTPOTHBIX
npoueccoB. Beixon o Toky. 3akonsl dapazaesi. OCHOBHbIE
BHJIBI KOppo3un. Kiaccudukanmst KOppo3UOHHBIX
nporieccoB. boprba ¢ kopposueit MmetamioB. M3pickanne
KOPPO3UOHHO-CTOMKUX MaTepuasioB. MeTo bl

3aIUTHI METAJJIOB OT KOppo3uu. M3osiius MeTamioB oT
arpeCcCUBHOMN CPEeJIbl; 3alTUTHBIC TTOKPBITHS.
DIEeKTPOXUMHUUIECKHE METOIBI 3alTUTHI (TPOTEKTOPHAS,
KaTOJHAs U aHOJIHAS 3aIuTa). Mi3MeHeHne CBOMCTB
KOPPO3UOHHOM CpeJibl; HHTHOUTOPHI KOPPO3HH.
DKOHOMHUYECKOE 3HAUECHME 3alUThl METAJVIOB

OT KOPPO3UHU.




6. Xumust OO0mas XxapakTepUCTHKA U KIACCH(UKAIIHS METAJJIOB; -
METAJIOB U CTPYKTypa U (PU3UUECKUE CBOWCTBA METAIIIOB;
HEMETAaJIOB AIIEKTPOHHOE CTPOCHUE METAIIOB; METAIITMICCKUE CILIaBhI;
XUMHS S-METAJUIOB; XUMHUS P-METAIIIOB; XUMus d-
METAJIIOB.
CBoiicTBa M PaCPOCTPAHEHHOCTh HEMETAIIIOB; 3JIEMEHTEI
YETBEPTOU INIaBHOW MOATPYIIIIBI; 3JIEMEHThI MATOH IJIaBHOM
MOJITPYIIIBI; SJIEMEHTHI IIECTON TITaBHOM MOTPYIIIEI;
9JIEMEHTHI CEILMOM TIIABHOMW MOATPYIITHL.
7. Xumust CrpoeHune KOMIDIEKCHBIX COeTMHEHHI: OCHOBHBIE -
KOMIUIEKCHBIX MOJIOXKEHHST KOOPTUHAIIMOHHON TEOPHH, KIACChI
COCIMHEHUH. KOMIUICKCHBIX COEIMHCHUH, TEOPHS KPUCTAITHYECKOTO
moJisi. HoMeHKmaTypa KOMIIEKCHBIX COSTUHEHHUA.
M3omepus U qucconnanisi KOMIUIEKCHBIX COSTMHEHUH.
8. OCHOBBI OCHOBHBIC ITOHATHS U TEPMHHBI aHATUTHIECKON XMMHH. -
aHanmuTHYeckoi | KadecTBeHHBIN aHAIN3 XMMHUYCCKUI aHAITN3,
XUMHHA UICHTU(DHUKAIUS HEOPraHMIECKUX KATHOHOB M aHHOHOB.
KonnuecTBEeHHBINH XUMHUYECKUI aHATIU3.
WnctpymenTtanbhbie (PU3UKO-XUMUYECKH) METOIbI
aHasm3a.
4.3. JlabopaTopHbie padoThl
Buo
3aHAmMuUA 6
Ao Homep ) Obvem unmepakmuevuoﬁ,
i membt Haumenoeanue nabopamopnoii paéomot (wac.) aKmMueHoii,
OuUCHUNIUHBL UHHOBAUUOHHOU
popmax,
(uac.)

1 1. 3y4eHre OCHOBHBIX KJIaCCOB 1 Jlabopatopras pabota
HEOPraHMYECKUX COCAMHECHUN HCCJIEIOBATEIIBCKOTO

tuna - 1 (Jac)

2 2. Omnpenenenne TemoBoro sgdexra 1 Jlaboparopuast pabora
peaKI_lI/II/I HeI‘/’ITpaJ-H/IgaHHH HCCJIICA0BATCIIbCKOI'O

tuna - 1 (4ac)

3 3. Omnpenenenne CKOpOCTH XUMUYECKOU 2 JlaboparopHas pabota
peakiun. M3ydeHne XMMU4ECKOro HCCIICOBATCIECKOTO
paBHOBECHSI. mina - 2 (aca)

4 4, N3ydeHue aneKTpoauTuIeCcKOn 2 JlabopaTopnas pabora
JUCCOIIMAITIY ¥ PEaKIuii B pacTBOPAx HCCIIEIOBATEIIECKOTO
JIIEKTPOJIUTOB muna - 2 (aca)

5 5. H3ydyeHue OKUCIUTENBHO- 2 JTaGoparopHas paGoTa
BOCCTaHOBUTENIBHBIX PEAKIUil HCCJICI0BATEILCKOTO

thma - 2 (Jaca)
HUTOI'O 8 8

4.4. CemuHapbl/ IpaKTHYECKHUE 3aHITHS
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.5. KoHTpOoJIbHbIE MEPONIPUSITUS . KOHTPOJIbHAsl padoTa

Lenb: 3akperieHue U3y4eHHOr0 TEOPETUYECKOTO MaTepralia myTeM MpuoOpeTeH sl HaBbIKOB
MPOBEJICHUS] XUMUYECKUX PACUETOB.

BoimonHsis,  KOHTpOJbHYIO  paboOTy  CTYOEHT  JOJDKEH  [O0Ka3aTh  JIOTUYECKYIO
MOCJIEIOBATEIbHOCTh, HCIONB3YEMYI0 B XOJE€ peIIeHHs 3a7ady, BbIpAaObOTaTh HABBIKU €€
NPUMEHEHHUS; TPaMOTHO HCIOJB30BaTh pa3IUYHbIEe CIOCOOBI PACCYXACHUS MPU BBITOJIHEHUU
XUMHUYECKHX PAaCUeTOB, HAYYUTHCS MPABUIBHO OOPMIISTH pEIICHUE 3a/1a4.

CTpyKTypa: TUTYJIbHBIHI JTUCT, OCHOBHAS YaCTbh, CIIUCOK MCIOIb30BAaHHON JIUTEPATYPHI.

TurynpHBIN JIUCT, KaK MpaBuUiIo0, ohopmisieTcst Ha aucTe popmara A4 u cirykut o0noxkoi. Ha
TUTYJIHHOM JIUCTE YKa3bIBalOT HOMEP BapHaHTa, U COOTBETCTBYIOIIUE €My HOMepa 3ajau.

OcHOBHast 4aCTh - BOCEMb MHOTOBAPHAHTHBIX 3334 0 TeMaM JUCIUILIMHBL. 3a/1aui CIeyeT
BBITMIOJIHATH B TOM MOPSIKE, B KAKOM OHHM yKa3aHbl B 33JaHUU. Y CJIOBHS MPUBOAUTH IMOJTHOCTHIO.
Pemenns 3amau w OTBETHl HA TEOPETHUECKHE BOIPOCHI JIOJDKHBI OBITH KOPOTKO, HO YETKO
000CHOBAaHBI, 32 UCKJIIOYEHHUEM TeX CIy4yaeB, KOI/a Mo CYIIECTBY BOIIpOCa Takasi MOTUBUPOBKA HE
TpeOyeTcs, HampuMep, KOrJa HYXHO COCTaBHTb JJIEKTPOHHYIO (opMyly aroma, HammcaTh
ypaBHeHUe peakiuu u T.1. [Ipu permiennn 3amad HY)XHO HPUBOJUTH BEChb XOJ pEUICHUS U
MaTeMaTHYeCKue MPeoOpa3OBaHMs.

Crnucox, uCIoNb30BaHHOM JIUTEpaTyphl oopmisieTcs B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-2003. Cucrema cranmapToB 1Mo WH(MOpPMANWU, OUOIMOTCUYHOMY M HW3JIATSIICKOMY JICITY.
bubnuorpaduueckas 3anuch. bubmmorpaduueckoe ommcanue. OOmue TpeOOBaHUS W IMpaBUIIA
COCTaBJICHUSI.

PaGora nomkHa ObITH JaTHUPOBaHA U MOJMUCAHA O0YYAIOIIMMCS.

OcHOBHas TeMaTHKa:

CtpoeHre aTOMOB U MOJIEKYJT

DHepreTuKa XMMUYECKHX IPOILIECCOB

CKOopOoCTh U MEXaHHU3M XMMHYECKOT0 Iporecca

PacTBOpBI M IpyTrHe nucnepcHbIE CUCTEMBI

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHN U SJIEKTPOXUMHUUYECKUE TIPOIECCHI.
XUMUS METAIJIOB U HEMETAJLJIOB.

XUMUsL KOMIUIEKCHBIX COCITMHEHUN.

OCHOBBI aHATUTUICCKON XUMUH

PexoMeHyeMblit 00beM:

PabGoTa BEIMONMHSAETCS TMEYAaTHBIM CIOCOOOM Ha OJHOW cTopoHe nucta dopmara A4 uepes
noaropa (1,5) uarepsana. Tun mpudra (rapuutypa) - Times New Roman, xerss (pasmep) mpudra
- 14. B pabore He pgoImmyckaeTcs HWCIONb30BaHME IpudTa pa3HbIX rapHuTyp. Kaxmas 3amada
odopmIIsieTcs Ha OTJEIBHOM JIUCTE.

N wNE

['paduk KOHTPOIBHBIX MEPOTIPUSATHUH /JIs1 32049HOM POpMBI 00yUEHHUS

Ipooonscu- Kypc 1, ocennuii cemecmp (ycmano80UHasl ceccus), HOMeP Hedelu cemecmpa

meAboCmy T T3 4 [ 5 6| 7] 8 |9]10]11]12] 13 ] 14| 15] 16 | 17
cemecmpa

Koumponwsuwvie | B3 | - - - - - - - - |- - - - - - - -
Meponpusmus

TIpoodonscume Kypc 1, secennuit cemecmp (3K3aMeHayUOHHAA ceccus), HOMep Heoenu cemecmpa
ABHOCHE T 3[4 56|78 ]9[10]11]12[13[14[15]16]17
cemecmpa

Konmponwnoie | - - - - e e e e e e e e I kp |- |-
Meponpusmus

Ycnosuvie 0603nauenus KOHMPOIbHBIX MEPONPUAMUILL:
B3 - Boimava 3aganus;
KP — Ip¥eéM KOHTPOJIBHBIX paboT;



Onenka

Kpurepun oueHKku KOHTPOJIbHOH PadoThl

OTIMYHO Paborta BbINIOJIHEHA TOJTHOCTHIO, 6€3 OMMOOK U HEJOYETOB MIIU JIOMYIIEH
OJIMH HEeJI0YET

XOpOo1IO Paborta BbINIOJIHEHA OJTHOCTHIO, UMEETCS OJJHA HEerpyOast OmmoKa U 0JTMH
HeJI04eT WM TPU HeJo4eTa

ynosierBoputenbH | [IpaBmiibHO BeIOTHEHO Ooiee 2/3 Beelt paboThI HIIK JOMYIIEHO HE Oojiee

0 OJIHOH rpy0O# OIMOKY WM IBYX HEOYETOB, WIIM OJIHA Tpy0as U oJHa
Herpy0ast OIMOKH, WK TPU HErpyOble OITMOKH, WM YEThIPE-TISITh HEJJOYETOB.

HeyznoBneTBopuTen | Uncio ommboK 1 HeJOYETOB MPEBBICHIO HOPMY ISl OLICHKU

bHO yJIOBJIETBOPUTEIHHO MJIM MPABUIILHO BHIMOJIHEHO MeHee 2/3 Bceld paboThl
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
Kon-6o 2
No, naumenoeanue tcp, yac yueonvix Ouenka
Pazoenoe OUCUUNIUHbL wacos OIIK-2 IIK-9 Komn. 3anamuii pe3yiomamos
1 2 3 4 5 6 7 8
1. CtpoeHrie aTOMOB ¥ MOJIEKYIL. 19,5 + + 9 8,75 JIk, JIP, CP 1xp, TecTsl,
9K3aMEH
2. DHepreTrKa XUMHUIECKHX TPOIIECCOB 16,5 + + 9 8,25 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
3. CKopoCTh M MEXaHU3M XUMHUYECKOTO TpoIiecca 17,5 + + 9 8,75 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
4. PacTBOpEHI 1 ApyTHe AUCIIEPCHBIE CHCTEMBI. 17,5 + + 9 8,75 JIk, JIP, CP 1xp, TeCTHI,
9K3aMEH
5. OkHuCINTENTFHO-BOCCTAHOBHUTEIHHBIE PEAKIINN 1 17,5 + + 9 9,25 JIk, JIP, CP 1xp, TeCTHI,
SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH
6. XuMHs METAIIOB M HEMETAJLIOB 15,5 + + 9 8,25 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
7. X¥IMUSI KOMIUIEKCHBIX COEAMHEHHH, 15,5 + + 2 7,75 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
8. OCHOBBI aHAJIUTUYECKON XMMHUH. 15,5 + + 2 7,75 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
8Ce20 4acoe 135 67,5 67,5 2 67,5
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CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJIs

1. Meramnsr: yaebHnoe mocobue / T. A. Jlonckas, M. A. Bapnauss [u np.]. - Bparck: bpIl'Y, 2008. -
65 c.

N

. Xumus: naboparopHsiii mpaktukyM / M. A. Bapaansu [u ap.]. - Bparck: bpl'Y, 2010. - 76 c.

3. Pycuna O.b. Xumus. Metoguveckue yKa3aHus JJis MOATOTOBKU CTYICHTOB K TEKYIIEMY U
utorosomy koutpomo / O.b. Pycuna. — bparck: 'OY BIIO «bpI'V», 2011. — 155 c.

4. BapnansH, M. A. Xumust: 1a60paTOpHBIN NPAKTUKYM JJII TEXHUYECKUX HAIPaBICHUIN

MOATOTOBKH akajieMudeckoro 6akanaspuara / M. A. Bapnausn, C. @. Jlanuna. - bparck: bpl'V,
2015. - 154 c.
5. Jlanuna, C. @. Xumus: yuebroe nocodue / C. @. Jlanuna. - bparck : bpl'V, 2018. - 119 c.

. HEPEYEHb OCHOBHOM W JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Konuuecmeo
No Haumenosanue uzoanus j:,?_ sxsemnnpos | Qbecneuen-
B 8 HOCMB,
MU\ Guonuomexe, | (9x3./ uen.)
wm.
1 2 3 4 5
OcHOBHasi IUTEpaTypa
1 I'munka, H. JI. OOGmast xumus : yaeOHUK ISt JIk, JIP, 101 1
6akanaspos / H. JI. Tnunka. - 19-e usg., mepepa6. u k. CP
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
bazoBslii kypc).
2 AxmeroB H.C. O0mias u HeopraHudecKass XUMHUS: JIk, JIP, 15 0,75
yuebnuk i By308/H.C. AxmeroB. — M.: Bricimas k. CP
mkoJia, 2009. — 743 c.
3 Kopogsun, H. B. O6mast xumust : yaeOHuUK 1151 By3oB / | JIK JIP, 15 0,75
H. B. KopoBuH. - 9-¢ u3n., nepepad. . - M. : Bricmas P, CP
mkoJja, 2007. - 557 c.
JlonoJIHUTeIbHAS JTUTEpPaTypa
4 JInaun, P. A. Xumudeckue CBOMCTBAa HEOPTaHUYECKHUX JIx, kp, 10 0,5
BEIIECTB : yuel. mocobue ais By3oB / P. A. Jlunun, B. P
A. Momnouxo, JI. JI. AunpeeBa. - 5-€ u31l., CTEpEOTHIL. -
M. : KonocC, 2008.
5 | Bonkos, H. Y. Xumusi: yueOHOe mocodue /uist By30B / Tk, xp, 10 05
H. U. Bonkos, M. A. Menuxosa. - M. : U3nateabckuit P
1eHTp «Axagemusi», 2007. - 336 c.
6 | 3agaun u ynpakHeHHUs 110 OOIIeH XUMHH : yueO. kp, CP 5+1(3P) 1
nocob6ue 11 By30B /Ilox pea. H. B. KopoBuHna. - 4-¢
u3 1., nepepad. - M.: Bricmas mkona, 2008. - 255 ¢
http://ecat.brstu.ru/catalog/Pecypcbi%20cBo60oaH0r0%20m0cTyna/3
anaun%20u%20ynpaxkHerna%20mn0%20xumun. Y4yeb.nocobue.200
6.pdf
7 | Baite O.C. XuMus: ydeOHUK IS CTY/I. BBICII. y4e0. JIx, JIP, 5 0,25
saBenennii / O.C. 3aiines. — M.: U3natensckuii ieHTp . CP
«Axanemus», 2008. — 544 c.
8 | I'nuuka, H. JI. 3aga4u u ynpaxkHeHus mo oouiei xumuu | kp CP 20 1

[Texct] : yue6HO-pakTHUeckoe nmocodue / H. JI.
I'munka; [Mox pen. B. A. Tlonkoga. - 14-e uza. - M. :
IOpaiiT, 2015. - 236 c.
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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_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%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%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
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
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.

Mertamnsl : yueOHoe nmocodue / T. A. Jlonckas, M. A.
Bappanss [u ap.]. - bparck : bpI'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/Yuebunie%201%20yueoHO-

Meroandeckue%20mocobust/Xumus/JJouckasn%20T.A.%20Meraiur
bL. Yueb.mocobue.2008.pdf

JIxk, JIP,
kp, CP

81+ 1(P) 1

10

Xumus: 1abopatopHblil mpakTukyMm / M. A. Bapnansa
[u ap.]. - Bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Yuebunie%201%20yueoHO-
MeToandeckue%20mnocobus/Xumusa/Bapnaassu%20M.A. Xumus.JIa
6opartopHblit%20npakTukym.2010.pdf

JIP, CP

200+ 1(OP) 1

11

Pycuna O.b. Xumus. Metoandeckue ykazaHus JJs
MOATOTOBKU CTYAECHTOB K TEKYILIEMY U UTOTOBOMY
kontpomo / O.b. Pycuna. — bparck: bpl'Y, 2011. — 155
C.
http://ecat.brstu.ru/catalog/Yuebunre%201%20y4uedHo-
Meroauueckrne%20mocooust/Xumust/Pycuna%200.5.%20Xumus. %
20MeTtonnueckre%20ykazanng%20m11%20noarorokn%20xk%20
rekynemy%20u%20uroroomy%20korTpomo(Tectsr).201 1.pdf

JIk, CP

80+ 1(DP) 1

12

Bapnansn, M. A. Xumusi: 1a00paTopHbIiA TPAKTUKYM
JUI TEXHUYECKUX HAlPaBICHUH ITOATOTOBKH
akajeMudeckoro Oakamaspuara / M. A. BapnansH, C.

@. Jlanuna. - bparck : bpl'V, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/y uebrbie%201%20y4ueoHo-
Meroaryeckne%o20nocooms/Xumust/Bapaansta%e20M.A. %20 X v J1ao
-%20npakTikym.2015.pdf

JIP, CP

48+ 1(9P) 1

13

Jlanmua, C. @. Xumus: yaeoHoe ocoodme / C.

@. Jlanuna. - bparck : bpl'Y, 2018. - 119
http://ecat.brstu.ru/catalog/Yueounre%201%20y4e0H0-
meToandeckne%20mocooust/Xumusa/JIannna%20C.D. Xumus. Yue0.

nocobwne.2018.pdf

kp, CP

3+ 1(9P) 1

8.

HEPEYEHD PECYPCOB

NH®OPMALIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETHU «AHTEPHET» HEOBXOJUMBIX
JJ1S1 OCBOEHUS JUCITATIINHEBI

1.

N

10.
11.

DnekTpoHHBIN KaTanor 6ubnuorexu bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN

=BOOK&P21DBN=BOOK&S21CNR=&Z21ID=

DnekTponHas 6ubnuorexa bpl'Y http://ecat.brstu.ru/catalog
DNeKTpOHHO-0UONINOTEYHass CcHUCTeMa «YHUBEPCUTETCKAs

http://biblioclub.ru/

DNeKTpoHHO-O0uOnnoTeynas  cucrema  «M3maTteabcTBO

http://e.lanbook.com/
Nudpopmanmonnas cucrema «EamHoe OKHO
pecypcam» http://window.edu.ru/

JocTyna

oubnuorexka onliney»
«JIa"by JIOTOBOP

K 00pa3oBaTeabHBIM

Hayunas snextponnas 6ubiauoreka eLIBRARY.RU http://elibrary.ru/
POCCHUA (YUC POCCHUA)

yHI/IBepCI/ITeTCKaSI I/IH(I)OpMaI_II/IOHHa}I CHUCTCMaA
http://uisrussia.msu.ru/

Xumunueckas uHpopmanronHas cetb Poccuu http://www.chemnet.ru/

Caiit o xumum XuMuK.ru http://www.xumuk.ru/

OO6pasoBaTenbHBIN pecypc Mo XuMuu «Anxumuky» http://www.alhimik.ru/

ExemecsunbIi HAy4YHO-IOMYJISPHBIN KypHan

http://www.hij.ru/

«XUMHUA u Kuszap»
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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
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%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
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://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/

9. METOAUYECKHUE YKA3AHUA IJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVIMHBI

Pabora oOywarommxcs Hag KypcoM XMMHH CIaraeTcss U3 CIEAYIOIUX JIIEMEHTOB:
CaMOCTOSITENIbHOE M3y4eHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJIHEHHE
KOHTPOJIbHOM pa0OOoThl, NPOXOXACHHE TEKYIIEro KOHTPOJsA, JadOopaTOPHOTO MPAKTHKYMa,
MOCCIICHUS JIEKIUH, HINBUAYAIBHBIX U TPYIIIOBBIX KOHCYJIBTAIIMH, TPOMEKYTOUHOUN aTTECTAllUN
- DK3aMeHa.

[Tpuctynas K M3y4eHHIO TUCHMIUIMHBI, HEOOXOAUMO, MPEXKIE BCET0 O3HAKOMHUTHCS C €ro
COJIep’)KaHUEM I10 TEMaTHYECKOMY IUIaHy, OObEMOM KaXXJOW TeMbl U IOCIEI0BATEIBHOCTHIO
coJepKalxcss B HeH BOIpOcoB. M3yuyaTh Kypce cliegyeT Mo OTIeNbHBIM TemaM. [Ipu mepBom
YTEHUH CIIEYeT MOIY4YUTh oOliee MmpelcTaBieHne 00 M3ydaeMblX BOIpOcax, a TakXkKe oTMedailte
TPYAHBIE U HESICHBIE MECTa. 3aTeM MEPEXOUTh K JeTAIHbHOMY U3YUCHHIO MaTepuaa.

Heo0OxonuMo ycBOUTh Bce TEOPETHUECKHE MOJI0KEHUS, MAaTEeMAaTUYECKUE 3aBUCUMOCTH U UX
BBIBOJIbI, & TAKXKE MPUHIUIBI COCTABICHUS YpaBHEHHMH. BHUKHYTh B CYIIHOCTH TOTO HJIHM HWHOTO
Bonpoca. M3ydeHue Bompoca Ha ypOBHE CYIIHOCTH, a HE Ha YPOBHE OTACIbHBIX SBJICHUN
crocoOcTByeT OoJiee TITyOOKOMY U TPOYHOMY YCBOSHHUIO MaTepuaa.

Jlexuuu - BbIpaKalOT OCHOBHOE COJIEpKaHME 3HAHWM M3Y4aeMbIX TUCIUIUINH, OPTaHU3YIOT
¢dopMHpOBaHUE 3HAHUI B CHCTEMY, YCTAHABIMBAIOT CBSA3b CO BCEMH BHJAMH Y4eOHOW paOOTEHI.
Jlexuuu 4MTarOTCA MO OCHOBHBIM pazzenaM Kypca xumus. [Ipu 3ToM aetanbHO paccMaTpUBAIOTCS
HEIOCTaTOYHO TOJHO OCBEIICHHBIE B y4eOHOW M y4eOHO-METOAMYECKOW JHUTEpaType MOHATHS U
3aKOHOMEPHOCTH, COCTABIISIONINE TEOPETUUECKNE OCHOBBI JUCITUTUIMHBI « X MU,

Memoouxa pabomul ¢ 1eKYUOHHBIM MAMEPUATIOM

1. O6s13aTeNbHBIM YCIOBUEM SIBIISICTCS MOCEIICHUE BCEX JICKIIUM U KOHCTIEKTUPOBAHUE
U3JIaraeéMoro Marepuaiia.

2. YCBOEHHE U 3aKpeIUIeHHe MaTeprasoB JEKIIMU HEOOXOAMMO IPOBOAUTD B NIEPBBIC THU
nocJye e€ MpOoCIyIINBaHuUs, TaK KaK 3TO NOTPeOyeT HAMMEHBIINX 3aTPAT BPEMEHH HA H3y4YCHUE
JaHHOM TEMBI.

3. BHagase HEOOXOAMMO M3yYUTh KOHCIICKT JICKIIUH, CXEMBI M PUCYHKH, NPHUBEIAEHHBIC B
HéM. Ilpu HeoObxomuMoCTH cleAyeT oOpaTUThCS K PEKOMEHJIOBAaHHOW JHUTepaType M AOIMOJHUTH
JICKIIHOHHBIE CBEJICHHUSI.

4. B 3akiroueHre MBICIEHHO TPOpaboTaTh OTBETHI HA BOMPOCHI IJIaHA JIEKIIUH.

5. B cinywae npomnycka nekuun u3yueHue Marepralia U MoJAroToBKy pedepara o teme
JIEKIIMU TIPOBOJIUTH TI0 PEKOMEHI0BaHHOM JuTepatype. [Ipu 3ToM 3HaUUTEHHO YBEIUYNBACTCS
BpEMsI CAaMOIIOITOTOBKH.

6. [ToBTOpHO BO3BPAaTUTHCS K MaTepuaiaM JEKIIMH HEOOXOIHUMO:

- TIpU MOJITOTOBKE K MTOTOBOMY 3aHSTHIO; TIPU MOJArOTOBKE K UTOrOBOMY KOHTPOJO (IIpU 3TOM
HEOOX0MMO 00paTHTh BHUMAHKUE Ha 00bEM KOHTPOJIbHBIX BOTIPOCOB).

JlaGopaTopHbIN MPAKTUKYM BKJIIOYAaeT B ceOs jJabopaTOpHBIE pabOTHI MO OCHOBHBIM TE€MaM
Kypca XHMHS M HampaBieH Ha YIIyOJIeHHOE HW3Y4YeHHE TEOPETHUECKOro Marepuala W Ha
npruoOpeTeHne YMEHHUs, HABBIKOB M OTIBITA MPOBEACHUS IKCIIEPUMEHTA, aHAIN3a U 00pabOTKU €ro
pe3yJbTATOB.

[Ipy TOATOTOBKE K BHIMOJIHEHUIO JITAOOPATOPHBIX PA0OT HCHOIB3YIOTCS METOINYECKHE
yKa3aHHsg, B KOTOPBIX OIHKCAaHbI METOJbl HCCIENIOBAaHUS, YCJIOBHUS TPOBEACHUS OMNBITOB H
chopMyTHUpOBaHBI BOTIPOCHI U 33/IaHKS K Ja00OpaTOPHBIM paboTam.

C wmenbio OIIGHKM YPOBHS OCBOEHHMsS Marepuaja Mo KaxJIol sabopaTopHOoit pabote
COCTaBJISIETCS] OTYET, HA OCHOBAaHUH KOTOPOTO MPOBOJIUTCS 3alIUTa Ja00paToOpHOil paboTHI.

JIaboparopHble pabOTHI MPOBOIATCS B CHEIHMAIM3UPOBAHHBIX J1A0OPATOPHSIX, CHAOKEHHBIX
HEOOXOIUMBIM O0OpPYJIOBAaHHUEM M XMMHYECKOW mocyaou. Jljis akTUBH3AIMU TIpoliecca OCBOCHUS
MPUEMOB Ta0OPATOPHOTO IKCIIEPUMEHTA CTYICHTHI KOOTIEPUPYIOTCS B TPYIIIBI 1O 2-3 YelloBeKa, YTo
MO3BOJISIET KOJJIEKTHBHO O0CYKIATh €ro pe3ysbTaThl M (POPMYITUPOBATH BEIBOIBI.

CaMocTtosiTenbHasi padoTa MPOBOAMUTCS C LETbI0 YIIyONCHUS U 3aKpEIUICHUS MONyYEeHHBIX B
X0JIe AyJAWTOPHBIX 3aHATHH 3HAHWA W TPHOOPETCHHS HABBIKOB HCIOJIL30BAaHUS PEKOMEHIyeMOit
JIUTEpaTyphl, HABBIKOB HAy4yHOTO uccienoBanus. CaMocTosTenbHas padoTa BKIIOYAET pEIICHUE
3aJa4 pacueTHOro XapakTepa, MOATOTOBKY M 3aBepluieHue odopMIIeHHUS J1abopaTOpHBIX pabdoT,

14



HOJArOTOBKY K KOHTPOJIBHBIM MEPONPUATHSM, MOCEIIEHHE KOHCYJIbTAIUi, U3y4YeHHE OCHOBHOIO U
JIOTIOJTHUTEILHOTO MaTepHaja 1o yueOHuKaM U mocoOusimM, paboTy Ha KOMIbIOTEpe U B OUOIMOTEKE,
9K3aMEHY U T.II.

Jlrobast  ¢opmMa camMOCTOATENbHOM pabOTBHl  CTyAEHTAa HAuyMHAETCA C  U3YYCHHS
COOTBETCTBYIOLLIEH JUTEepaTypbl.  YMeHHe paboTaThb C JUTEpaTypoill O3Ha4yaeT Hay4YHUThCS
OCMBICJICHHO TIOJIb30BaThCsl MCTOUYHUKaMH. CyIIecTByeT HECKOJIbKO METOJI0B paboThl ¢
JIUTEpaTypoil.

OavH W3 HUX - caMbli H3BECTHBIM - METOJ IOBTOPEHHUS. IPOUYUTAHHBIA TEKCT MOXHO
3ay4uTh Hau3ycTb. [IpocToe moBTOpeHNE BO3JEHCTBYET Ha MaMATh MEXaHUYECKU U IOBEPXHOCTHO.
[Tonmy4yeHHbIE TAKUM ITYyTEM CBEICHUS JIETKO 3a0BIBAIOTCS.

Haubonee »3¢dexkTuBHbII MeTOH - METOJ KOAUPOBAHMSA: IPOUYUTAHHBIM TEKCT HYXHO
HOJBEPTHYTH OOJIBIICH, YeM MPOCTOe 3aydrnBaHue, 00paboTke. UToOBI OCHOBaTEIbHO 00pabOTATH
MHPOPMALIMIO U 3aKOAUPOBATh €€ AJIS XPaHEHUs, BaXKHO MPOBECTH LEJBIA PSAJl MBICIUTEIBHBIX
olrepanuii: MPOKOMMEHTHPOBATh HOBBIE TaHHbBIC, OLUEHUTh WX 3HAUYEHHUE, TOCTABHTH BOIPOCHI;

COIIOCTaBUTh MOJIYYCHHBIE CBEICHHUS C PAaHEE U3BECTHBIMH.
K xaxmoir Tteme y4yeOHOW IUCHMIUIMHBI TOJ00paHa OCHOBHAas | JIOTIOJHUTEIIbHAS

muteparypa (cm Tabo.).

Tabnuna.
Pexomennaruu o pabore ¢ iureparypou
Ne, HazBaHUWE TEMBI TUCIUTUIAHBI Pexomenyemas mutepaTypa dopma
OTYETHOCTH
1.Ctpoenue aTOMOB U MOJIEKYIL. /1/ cTp. 36-175 3amura JIP,
/2/ ctp. 5-107 Kp, YCTHBIN
/3/ cTp. 17-65 ompoc
/5/ ctp. 4-44; 128-147
/6/ cTp. 6-56
/7/ ctp. 5-91
/8/ cTp. 35-42; 107-115
2.JHepreTuka xumudeckux | /1/ ctp. 223-248 3amuTa JIP,
IIPOLIECCOB. 2/ ctp. 175-197 Kp, YCTHBIN
/3/ ctp. 115-142 orpoc
/5/ cTp. 45-61
/6/ ctp. 57-91
/7/ ctp.92-156
/8/ cTp. 54-65
3.CxopocTh u Mexanm3M | /1/ ctp. 249-288 3amuta JIP,
XUMHYECKOT0 IIpoLecca. /2/ B ctp. 197-225 Kp, YCTHBIN
/3/ ctp. 148-203 orpoc
/5/ eTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ cTp. 66-88
4. PactBophl 1 apyrue aucriepcusie | /1/ctp. 287-374; 675-747 3amura JIP,
CUCTEMBI. 2/ ctp. 139-149; 225-227 Kp, YCTHBIN
/3/ ctp. 204-251 orpoc
/5/ ctp. 84-127
/6/ cTp. 125-151
/7/ cTp. 220-318; 431-482
/8/ ctp. 43-53; 89-119; 186-200
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5.OKUCIUTEIHLHO- /1/ ctp. 375-402 3amura JIP,
BOCCTAHOBUTENIbHBIE — peakiuu | | /2/ ctp. 234-247 Kp, YCTHBII
AJIEKTPOXUMHYECKHUE TIPOIIECCHI. /3/ ctp. 251-340 ompoc

/6/ ctp. 152-173
/7/ ctp. 319-373
/8/ ctp. 131-146

6. X¥MHs METAJUIOB U HEMETAJIIOB /1/ ctp. 769-879 samura JIP,
2/ ctp. 279; 488-537; 546-697 Kp, YCTHBIN
/3/ ctp. 341-381 ompoc

/4/ ctp. 12-73; 286-465
/6/ cTp. 191-199
/8/ ctp. 201-220

7. XumMus KOMILIEKCHBIX | /1/ cTp. 403-430 samura JIP,
COEIMHEHUI 2/ ctp. 107-113; 546-697 YCTHBII
/3/ ctp. 71-81 ompoc

/4/ ctp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158

8. OCHOBBI AaHAJIMTUYECKOU XUMHHU 12/ ctp. 157-174 samura JIP,
/3/ ctp. 499-515 YCTHBIN
OIpoc

N3ydenue nutepaTypsl TpeOyeT BeneHus pabouux 3anuceil. 3amucu B TOM WK HHOU popme
HE TOJbKO CIOCOOCTBYIOT NOHHMMAHHUIO U YCBOEGHHIO M3y4aeMOIo MaTepHaja, HO U IIOMOIaioT
BbIpa0aThIBaTh HABBIKM SICHOTO HM3JIOKEHHSI B MHUCbMEHHOUW (hopMe TeX WIM HHBIX TEOPETHUECKUX
BOIIPOCOB.

OpHolt M3 OCHOBHBIX (OpM 3amucu SBISETCS KOHCIEKT. KOHCIEKT — Cio)Has 3amuch
COJIep’KaHUsl HCXOJHOTO TEKCTa, BKJIOYaroImias B ceOs 3auMCTBOBaHMS (LMTAThl) Hauboiee
MIpUMEYaTeNIbHBIX MECT B COYETAHUU C IUIAHOM MCTOYHUKA, a TAKXKE CXKATHIM aHAJIM3 3aMMCAHHOTO
MaTepuaia U BHIBOJIBI 110 HEMY.

Memoouueckue pekomenoauuu no cOCMAagieHUI0 KOHCneKma

Kuury uenecooOpazHo MpPOCMOTPETS, O03HAaKOMHUTBCSI C OTJIaBJI€HUEM U HAY4HO-
CIIPaBOYHBIM ammapaToM, MPOYUTATh AHHOTAIMIO M TPEIUCIOBHE, a TaKXe €€ IMPOJIUCTATh,
paccMOTPeTh WJUTIOCTpAlMK, TaOMuIlbl, AWarpaMMbl, TPUIOXKEHUsA. Takoe TOBEPXHOCTHOE
MPOUYTEHNE TO3BOJMUT Y3HATh, KaKWE TJaBbl CJIEAyeT HM3Y4YHTh 00Jie€ BHUMATEIbHO, a KaKHe
MPOYUTATH OBICTPO.

[lenecooOpa3Ho 3anucbIBaTh HOMEpa CTPaHUIl, KOTOpPbIE MPUBJIECKJIN BHUMaHue. [1o3xe
CJIeTyeT BO3BPATUTHCS K HUM, MIEPEUNTATh WK TIepenucaTh HykHYI0 nHpopmanuoo. Ouznyeckoe
JIEWCTBHE T10 3aMMMCHIBAHUIO TTOMOTAET MTPOYHO 3AT0KUTh JAHHYIO HH()OPMAITUIO B «OaHK MTaMSITH.

[Ipu opopmieHnn KOHCTIEKTa HEOOXOJUMO CTPEMHUTHCS K EMKOCTH KaXKJOTO MPEIOKECHHS,
JKeaTeNIbHO MPUBOIUTH HE TOJILKO TE3UCHBIE TIOJIOKEHHS, HO U UX JIOKa3aTelbCcTBa. MBICIH aBTOpa
KHUTH CIEAyeT W3llarath KpaTko, 3a00TSICh O CTWJIE W BBIPA3UTENBHOCTH HamucaHHoOro. Yucio
JIOTIOJTHUTEIBHBIX DJIEMEHTOB KOHCIIEKTa JOJKHO OBITh JIOTHYECKH OOOCHOBAaHHBIM, 3allHUCH
JIOJKHBI  paclpelessiTbCsl B OMNPEIEICHHOM MOCIeA0BATENIbHOCTH, OTBEYAIOMIEH JIOTMYECKOU
CTPYKType U3ydaeMoro marepuaia. J{jas yTouHeHUs U JOMOJIHEHUSI HEOOXOAUMO OCTaBISATh TOJIS.

Jl7is IpoBepKU XoJa M KauecTBa (OPMUPOBAHUS KOMIIETEHIINI, CTUMYIUPOBaHUS yueOHOH
paboTBl TIPOBOJUTCS TEKYIIMH KOHTPOJIb 3HaHWW oOyuatomuxcsa. OH obecrneunBaeTcs
pEIeH3UPOBaHUEM OTYETOB IO JTaOOPATOPHBIM paboTaMm, TPOBEPKON KOHCTIIEKTOB JICKIHH, YCTHBIM
OTIPOCOM Ha ayJUTOPHBIX 3aHATHSAX. J[JI1 TpOBEACHHS TEKYIIETO KOHTPOJS HCIONB3YIOTCS TaKKe
TECTOBbIE TEXHOJOTUH. TeCTOBBIN KOHTPOJIb MPOBOJUTCA B TUCIIEHHBIX KJlaccaX Ha KOMIIbIOTEpax
u B OJaHKOBOM BHUJE. Pe3ynbTaThl TECTUPOBAHMS OIEHUBAIOTCS IO OalbHOM CHCTEME W 3aTeM
YUUTBHIBAIOTCS MPHU TEKYIIEH U MPOMEKYTOYHON aTTeCTallui 00yJaOITUXCs

[IpomexxyTounasi arrectanusi MpeaHA3HAYEHA I OMPEEICHUS YPOBHS OCBOCHHSI BCETO
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obbeMa yuyeOHOW MUCHUTUIMHBL. [IpoMexyTouHas aTTecTamus MO JUCHUTLINHE «XHMHS» MOXKET
MPOBOAMTHCA, Kak B ¢opMe cobeceoBaHHUS TIO SK3aMEHAIIMOHHBIM BOMpPOCAM, TaK M C
HCITOJIb30BAaHUEM TECTOBBIX TEXHOJIOTHH.

IlogroroBka K NIPOMEKYTOYHOM aTTECTAllMd HA4YMHACTCA C IMEPBOrO 3aHATUSA 110
JTUCIUTIIIMHE, HA KOTOPOM IPEIoAaBaTe b 3HAKOMHUT O0YYarOIIMXCS C OCHOBHBIMH TPEOOBAaHUSIMH K
TEKYyIIEH U UTOTOBOM arrecTtanuu. BaxHO ¢ caMoro Hayana IJIJAHOMEPHO OCBauBaTh MaTepual,
npopadaThiBaTh COOTBETCTBYIOIIUE TEOPETHUECCKHUE M TPAKTUYCCKUE PA3ICNbl AUCIUIUIMHBL,
(bUKCUpYs HESICHBIE MOMEHTHI [ UX 00CYX/IEHHUS Ha TUIAHOBOW KOHCYJIbTAIIHUH.

Jlexuuu, m1abopaTOpHBIC U KOHTPOJIbHBIE pa0OTHI SBJISIFOTCS BAXKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIbKY OOYYalomuics HMMEeT BO3MOXXHOCTh OIICHHTH YPOBEHb COOCTBCHHBIX 3HAHUN U
CBOEBPEMEHHO BOCIOJHUTH UMEIOIIHECS TIPOOEITBI

9.1. MeToan4yeckue yKkazaHus 1Js1 00y4arOmUXCs M0 BHINOJHEHHUIO J1a00pPATOPHBIX padoT

JlaGopaTtopHasi padora Nel . U3yuyeHHe OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COeIUHEHUI.

[{enh pabOTHL: MOTYYCHUE OKCUIOB, KUCIOT, OCHOBAHHM U COJICH M M3yYCHUE UX XUMUYCCKUX
CBOICTB, TEHETUUYECKOI CBS3U MKy KJIacCaMU HEOPTaHUYECKUX COCAMHEHHIM.

3amanue:
. Ilosy4yeHne OCHOBHOTO, KUCIIOTHOTO OKCHIIOB, KUCIIOTHI,

1
2. [Tomyuenue cpeaHei couu;

3. N3yueHue B3auMOACMCTBUSA OCHOBHOTO OKCH/IA C BOJIOH;
4. TlonyueHnre TUAPOKCHUIOB KOOAIbTa  XPOMa,;

5. U3ydyenue cBOICTB OCHOBHOTO U aM()OTEPHOTO OKCHJIOB,;
6. 3yuenune B3auMOICUCTBUS COJIEH C METaIaMH;,

7. I3y4yeHue B3aUMOICHCTBUS KUCIIOTHI C COJIBIO;

8. M3yuenue B3auMOAEHCTBUSI KUCIIOTHI CO HIENIOUbIO;

9. [Tomyuenue KucIOH comnu,

10. [TonyyeHne OCHOBHOM COJIH.

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETUYECKHX CBEICHHUN
U TIIATEIBHON MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOIIMX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKA SISl BBITIOTHEHNS,
- BBITTOJIHEHUE paboThI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX TaHHBIX, O(POPMIIEHHE OTUETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTdeTa. OTYET JOIDKEH
BKJIIOUATh: JaTy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PadOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIIbBHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TIPOBEIACHHBIX XHMHUECKHUX pEaKIWi; BBIBOJABI IO
nabopaTopHOU pabdoTe.

3a/laHus AJI CaMOCTOSITENIbHON paboThI:

1. [Touemy B ombITe 1 JTaKMyC U3MEHUI OKPAcKy?

2. Kakumu cBoiictBamu obmamaet okcua meau (11)?

3. TTouemy runpokcun xpoma (111) pactBopsiercst u B KMCI0TE, U B IENOUH?

4. ITpu B3aMMOJIEHCTBUY KaKUX BEIIECTB MIPOTEKAET peaklusi HeUTpanu3anun?

5. IIpn kakux ycnoBusix oOpasyrorcss kuciele conu? [lpu Kakux ycioBusAX o00pa3yroTcs
OCHOBHbIE con?
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PexomeHaIiy o BBIMOJIHEHUIO 38/1aHUH U TIOJTOTOBKE K J1a00paTopHOii paboTe

J1sl yCHEeIHOTO BBIITOJIHEHHSI 1 3aIUThI 1a00PaTOPHBIX pabOT pEKOMEHIYETC s
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOYKTOB PEAKLUI; XUMUYECKON MTOCYZI0N 1
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011aCHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI [yl JOIyCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHOBHas uTeparypa

1. T'munuka, H. JI. O6muas xumus : yueOuuk mist 6akanaspos / H. JI. I'nunka. - 19-e usn., mepepab. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).

2. AxmeroB H.C. O0mias u Heopranudeckas XxuMusi: yaeoHuk it By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 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. Xwumus: naboparopHsblii npaktukyM / M. A. Bapnausu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KoHTpobHbIE BOOPOCHI /715l CaMONIPOBEPKU
1. Kakas CBsI3b CYIIIECTBYET:
a) MEXy OCHOBaHHEM M KHCIIOTOM;
0) OCHOBHBIM OKCH/IOM U OCHOBaHUEM;
B) METAJUIOM U OCHOBHBIM OKCHUJOM;
I') KUCJIIOTHBIM OKCHJ/IOM U KHCJIOTOM;
71) OCHOBHBIM OKCHJIOM U KHCIIOTHBIM OKCHJIOM?
2. Kakue nmpoayKThl MOYKHO HOJIYYHUTh IPU AEHCTBUM CEPHOU KHUCIIOTBI:
a) Ha XJIOpUJ] HaTPHS;
0) cynbdar Hatpus?
3. Kakue mpomykTsl oOpasyroTcst mpu B3aumojeictBun ruapokcuna mean (II) ¢ 1 momem
a30THOM kucaoThl? Hanummre ypaBHEHUE peakIiy.
4. Hazosute conmu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue mpoayKTel MOYKHO HOJTYYHUTh IPU AEHCTBUM CEPHON KHUCIIOTHI:
a) Ha opToocdar KanbIus;
0) cynbdar Hatpus?
Hanummnre ypaBHEeHUs peaknuii.

JlaGopaTopHas pa6ora Ne2. OnpenesieHue Ten10Boro 3¢ gexra peakuun HeiiTpaIU3anuM.

ECJ'IB [22[60TBIZ HpI/IO6peTCHHe HaBLIKOB KAJIOPUMCTPHUICCKUX HSMepeHHﬁ U TCPMOJANHAMHUYCCKUX
pacyeToB, CBA3aHHBIX C BHGPFGTI/IKOﬁ XUMHUYCCKHUX peaKHI/If/'I.

3aanue: ONpeeUTh TEIIOBOHM 2P (EKT peaKkIuu HENTPATU3aIii CHIIBHONW KUCIIOTHI CHITbHBIM
OCHOBAaHHMEM C UCIIOJIb30BAHUEM KATOPUMETPUUECKON YCTAaHOBKHU

[TopsAITOK BBIMOTHEHHUS:

JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO MOCTIe U3YUEHHS TEOPETUICCKUX CBEICHUN
U TIIATEIBHON MPOpabOTKH METOAUKH MPOBEICHHUS JTaA00PATOPHOTO IKCIIEPUMEHTA.

JlabopaTopHas paboTa COCTOMUT U3 CICIYIOITUX ITAIOB:
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- 00cykeHre 1abopaTopHO PabOTHI U MOTYYEHHUE JOTYCKA JIsl BBITIOTHEHNS,
- BBITIOJIHEHUE PaboThI;

- 00pab0TKa AIKCTIEPUMEHTAIBHBIX TAHHBIX, O(DOPMIICHHE OTUETA;

- 3al1UTa J1JabOPaTOPHON PabOTHI

dopmMa OTYSTHOCTH:

PesynpraThl mabopaTopHOTO SKCHepuMeHTa OGOpMIISIOTCS B BUe oTdera. OTUeT OJDKEH
BKIIIOYATh: ATy BBIMOJHEHUs paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYECKUE CBEJCHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpPaBHEHHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAaKIUi; BBIBOIBI IO
nabopaTopHoi pabdore.

3a/iaHus AJis CaMOCTOSITENIbHON paboThI:
1. Kaxkoif 3HaK ©MeeT CTaHJapTHast TEIIOTa 00pa30BaHUS:

a) )KMJIKOM BOJIbI; 0) razoo0pa3Hoi Boabl? Kakas U3 yka3aHHBIX BETUYHH OOJIBIIIE 110 AOCOTIOTHOMY

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

)

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

3. Kakoii 3HaK MMeeT n3MEHEHNE YHTATIBIINH B CIEAYIOLIUX MpoIeccax:
a) CropaHue BOJIOPO/Ia;
0) KOHICHCAIIMS BOASHOTO Tapa;
B) pa3yi0’KE€HUE BOJIbI HA BOJAOPOJ U KUCIOPOJ;
T') 3aMep3aHue BOJAbI?
4. Yka3aTb ypaBHEHHE peakluu, AH° KOTOPOH SBJISETCS SHTAIbIINENH 00pa30BaHMs BEILIECTBA!

a) CaO,, +CO0,,, =CaCO,;

®) 20
6) C,, +2Cl,,, =CCl,,;
B) CF,

0 =Coo +2h -
5. Jlnst kakoro BemiecTBa YHTAIBIIUS 00pa30BaHUS paBHA HYIIO?
a) H,0,; 6) H,S0,;B) O,;T) O,.

PexoMeHaanyu mo BBIMOJHEHUIO 33JJaHUI ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTrienHOTO BBITIOJTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTyeTCs
CHUCTEMAaTUYECKHU FTOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOLIEH CXeMeE:
a) U3Y4YUTh TEOPETUUECCKUN MaTepHall B KOHCTIEKTE JICKIIUMA U Y4€OHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUIECKOW MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH (opMy T1a00OPATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIEC BOIIPOCHI JJI TOMyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUSHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHL.

OcHoBHast TuTepaTypa
1. T'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. O6mas u Heopranudeckast XuMusi: yaeOHuk 17 By308/H.C. AxmeroB. — M.
Bricmas mxoma, 2009. — 743 c.

JlonmonHuTenpHas TUTEpATypa
3. Bappansn, M. A. Xumus: 1abopaTopHbIN MPAKTUKYM JJIs1 TEXHUUECKUX HarpaBlIeHHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.
4. Xumus: naboparopHsblil mpaktukyMm / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.
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KOHTpoJIbHBIE BOOPOCHI 111 CAaMOIPOBEPKHU

1. Kakue ypaBHeHUs Ha3bIBalOTCs TepMoxuMuueckumu? Ilpusennure npuMepsl.

2. Ilpu kakux ycIoBUSX TEIJIOBON AP(HEeKT XMMHUECKON peakluy YHCIEHHO paBEH U3MEHEHHIO

SHTANBIUU?

3. g kakux U3MepeHuil UCIONIb3yeTcsl KalopuMeTpruyeckasi ycTaHOBKa?
Ha uro ykassiBaeT 3Hak AH B IPOBEIEHHOM OIBITE?
[Toyemy TeroBsie 3P PEKTH peakuii HeUTpaTU3aIUU COJITHONW U a30THOM KHUCIIOT
TUAPOKCUAOM Kajus OJMHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOThl HEUTPAIU3aLUU YKCYCHOM
KHCJIOTHI? B KakoMm cirydae TersioTa HeWTpaiau3anuu 0oJibiie?

ok

JlaGopaTopnas padora Ne3. OnpenejieHne CKOPOCTH XUMUYeckoii peakuuu. U3yuyenue
XMMHYEeCKOro pABHOBECHS.

! !CJ'IB [2360TBII HU3Yy4YCHUC 3aBUCUMOCTHU CKOPOCTH XHUMHYSCKOH PE€aKknun OT KOHICHTpaluun
pearupyromux BEIICCTB U TEMIICPATYPhbI; UCCICIOBAHUEC CMCIICHNUA XUMHUYCCKOI'O paBHOBCCHUA.

3ajaHue:

1. 3y4eHue BIMSHUS KOHIEHTPAIIMH PEarHpYONINX BEIIECTB HA CKOPOCTh XMMUYECKOM PEaKIIHH;
2. VI3y4yeHune BIHSHUS TEMIIEPATypPhl HA CKOPOCTh XUMHUYECKON PEaKIINH.

3. 3yyeHne cMenIeHUs XUMUYECKOTO PaBHOBECHS TIPY M3MEHEHUN KOHIICHTPAIIMH BEIICCTB.

[Tops/I0K BBIMIOJIHEHHS:
JIaGopatopHyro paboTy cieayeT Ha9YMHAThH TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHOM MPOPabOTKH METOAMKH IIPOBECHHUS JIA0OPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIOIINX 3TAIOB:
- 00cyKIeHre 1Tab0paTOPHON paObOTHI U MOJTYYSHHE JOMYCKA JIJISl BBIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaToOpHOU paboTHI

PopMa OTYETHOCTH:

Pe3ynbpTaThl 1a00OpaTOPHOrO IKCHEPUMEHTAa OPOPMIISAIOTCS B BHUAE oTyeTra. OTuUeT IOJIKEeH
BKITIOYATh: ATy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE pabOTHI; IEeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS; HKCIEPUMEHTAIbHYI0 YacTh C OINMCAHUE BBIOJHSAEMBIX OIIBITOB,
HaOJIOaeMBIX  SIBJICHWH, YypPaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.

3a/laHus AJI CaMOCTOSITENIbHON paboThI:
1. Hanummre MaTeMaTHUECKOE BBIPRXKEHUE CKOPOCTH IS CICAYIOLUINX PEeaKLUii:

H, +Cl, —» 2HCI,;

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

CuO+H, -»Cu+H,0O.

2. Kak u3meHseTcs CKopocTs peakuuu 2NO +0, — 2NO,
a) npu yBennueHun konuentpauuu NO B 1Ba pasa;
0) npu ogHOBpemeHHOM yBenmueHnu kKoHIeHTpanuu NO n O, B Tpu paza?
3. UeMy paBHa KOHCTaHTa CKOPOCTH XHUMHUYecKO peakuun? KakoB ¢(usmueckuili cmpicia 3ToH
BEJINYUHBI?
4. HanumuTe MaTeMaTH4YeCKOe BBIPAKEHHWE KOHCTAaHThl XHUMHMYECKOTO paBHOBECHS IS
CIEAYIOIINX PEAKIUI:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B Kakylo CTOpOHY CMECTATCSI pAaBHOBECHE B CIEIYIOIIUX PEAKIIUAX
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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 xx
a) IpU IOHMWKEHUHU TeMIIEpaTypbl; 0) MPHU MOBBIIICHUN AaBICHUS?

PexomeHa1iy no BBIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paToOpHOii paboTe

J1Jig ycTienmHOro BBIOHEHUS U 3aIIUThI TJAOOPATOPHBIX pabOT peKOMEHIYeTCs
CUCTEMATUYECKU TOTOBUTHCS K KXI0MY 3aHSTHIO 110 CIEAYIOLIEH CXEME:
a) U3YyYUTh TEOPETUYECKUI MaTepuall B KOHCIEKTE JICKIINI U yueOHBIX MOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
00opy0BaHNEM; METOJUKAMU MTPOBEICHUS OIBITOB U TEXHUKON 0€3011acCHOCTH;
B) JIoMa MPEABAPUTEITHHO MOATOTOBUTE GOpMY T1a00PATOPHOTO OTUETA;
') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYyCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEepeYeHb BOPOCOB IS 3aLIUTHI Ta00paTOPHOIH
paboTHI.

OcHOBHas nuTeparypa
1. I'munuka, H. JI. O6mas xumus : yaeOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckast xumusi: yaeOonuk st By3o8/H.C. AxmeroB. — M.:
Bricmas mixoina, 2009. — 743 c.

JononHurensHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM /ISl TEXHHUECKUX HalpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: naboparopHsblii npaktukyM / M. A. Bapnausu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KOHTpOIbHbIE BONIPOCHI /i1l CAMOIPOBEPKU

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

2. Kakas ctaausi CJI0O)KHOM PeakIiuy Ha3bIBACTCS TMMHUTHPYIOIICH?

3. Kaxoii Bua nmeeT KHHETHYECKOE ypaBHEHHE U3y4aeMoil B onbiTe 1 peakiuu?

4. Ilouemy B KauyecTBE MEpBOM TOYKM KPHUBOW CKOPOCTH pPEAKIUU B IEPBOM OIBITE
IIPAaBOMEPHO UCIOJIB30BaTh TOUKY Hayajla KOOpAUHAT?

5. Ilouemy rpaduueckas 3aBUCUMOCTb CKOPOCTH PEAKIMH OT TEMIIEpaTypbl HE MOXKET
BbIpa)kaThCsl npsiMoi nuHuel? Mcnonb3ys ypaBHeHue Bant-I'odda, ycranosure popmy nuHNM U
000CHYHITE, TOYeMY HeJb3s1 HAUMHATh 3Ty JUHHUIO OT Havaja KOOpIWHaT.

JlaGopaTopHas paGora Ned. U3ydyeHue 3JIeKTPOIUTHYECKOH AUCCONMANMHI U PeaKuii B
PacTBOPAaX JIEKTPOJIHTOB.

HCJ'II) [2360TBI: HN3YUCHHUEC XapaKTEepa JUCCOHALIUN TUAPOKCUI0OB IIMHKA U HUKEIIA, IOBEICHUA
WHJ/IMKATOPOB B PA3JIMYHBIX CPEax, HAOIIOICHUE CMEIIICHUSI pAaBHOBECHS B paCTBOPax
3IIEKTPOJMTOB, UCCIIEAOBAHKE POIECCOB 0OPATUMOT0 U HEOOPATHUMOTO THAPOIIH3a COJICH.

3ajaHue:

1. I3yuenue xapakTepa MeKTPOIUTHIECKON TUCCOLUAIIUU TUIPOKCHIOB,;

2. VI3y4eHne paBHOBECHS U €r0 CMEIIEHHUS B PACTBOPAX CJIA0BIX 3JICKTPOJIUTOB;
3. U3yuenue peakuuu B pacTBOpax 3JIEKTPOIUTOB;

4. 3y4deHne OKpacKu KHCIOTHO-OCHOBHBIX MHJIUKATOPOB;

5. N3yuenue peakuuu cpebl paCTBOPOB HEKOTOPBIX COJIEH;
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6. M3yuenune moaHOro (HeoOpaTuMOro) ruaApoJIH3a COoe.

ITopsAOK BBINOJHEHUS:
JIabopatopHyo paboTy ciieayeT HaYMHATh TOJBKO MOCIC U3YUCHHS TEOPETUUYCCKUX CBEIACHUMN
U TINATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHne 1abopaTOpHON pabOTHI U MOJTYYSHHE JOMYCKa JIJISl BBITOTHCHHUS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO PabOTHI

dopMa OTYSTHOCTH:

PesynpraTel mabopaTopHOTO SKCHepUMEeHTa OQOpMIISIOTCS B BUAEe oTdera. OTYET JTOJDKEH
BKIIIOYATh: ATy BBIMOJHEHUs paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYECKUE CBEJCHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOMIO/TAEMBIX  SIBJICHUH, YpPaBHEHHUS TPOBEACHHBIX XHMHUYCCKHUX PEAKIMi; BBIBOIABI TIO
nabopaTopHoi pabore.

3a/iaHus A CaMOCTOSTENIbHON paboThI:

1. B 4eM cylmIHOCTb TEOPUHU AIEKTPOJUTUUECKON AUCCOLUALIUU?

2. Yto Takoe CTENeHb AMEKTPOIUTUIECKON JUCCOIUAIIUU?

3. Ha kakwue rpymisl yCJIOBHO JIENAT 3JIEKTPOIUTHI IO BEIMYMHE CTETICHH TUCCOIHALINU?
[TpuBenuTe mpuMepsl MpeaCTaBUTENEH ITUX TPYIIIL.

4. B03MOXHA JIM PeaKIus MEXIY TUIPOKCHIOM HATPHUS U XJIOPUIOM
KaJus?

5. YKaxuTe peakinio Cpeibl PACTBOPOB CICAYIONIUX COJICH:

a) cynbdara HaTpuUs;

0) kapOoHaTa Kausi;

B) xsopupa xkenesa (111);

r) TOpUIa AMMOHHUSL.

PexoMeHaInm 1no BBINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHOi padoTe

JU1sl yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX PabOT peKOMEHTyeTC s
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMM PEAreHTOB, IPOIYKTOB PEaKui; XMMUYECKOM MOCY 101 1
000py/I0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs ONYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIs 3aLIUTHI J1a00paTOPHOU
paboTHI.

OcHoBHas nuTeparypa

1. T'munka, H. JI. O6mas xumus : yueOHuk i 6akanaspos / H. JI. I'nmunaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).

2. Koposun, H. B. O6m1as xumus : yaeOnuk ist By3oB / H. B. Koposun. - 9-e u3zn., mepepad. .
- M. : Bricirast mikoia, 2007. - 557 c.

JlononHuTenpHas TUTEPATypa

3. Bappanss, M. A. Xumus: 1a6opaTopHbIN MPAKTUKYM JJIs1 TEXHUUECKUX HarpaBlIeHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuata / M. A. Bapnaunsn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.

4. Xumus: naboparopHsblil mpaktukyMm / M. A. Bapnausu [u np.]. - bpatck: bpI'Y, 2010. - 76 c.
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KoHTpoibHbIE BONPOCHI /1151 CAMOIPOBEPKHU

1. IToyemy B onbITe 1 rHAPOKCH] KOOAIBTA PACTBOPUIICS TOJIBKO B PACTBOPE KUCIIOTHI, a THUIPOKCHU]L
xpoma (I11) — B pacTBOpe KUCITOTHI 1 B pacTBope miénoun? Cruenars BBIBOI O XapakTepe
IIEKTPOJINTUYECKON JUCCOLMALMY TTOTYYEHHBIX THAPOKCUIOB.

2. [louemy B ombITe 2 MPOU30LLIO U3MEHEHUE OKPACKU UHAUKATOPOB

B PacTBOpax KUCIOTHI U OCHOBAHUS IIPU 10OABIEHUU COJIEH?

3. Ilpu kaKux ycJIOBUSAX PEAKIMH B PACTBOPaX 3JIEKTPOJIUTOB HEOOPATUMBI?

4. Kakyto okpacky npuoOpeTaeT JakMyc B KUCIIOH, HEHTpaIbHOM U IIET0YHOM cpenax?

5. Kakue conu He noaBepratorcs ruaponausy? [IpuBeaure npumepsl.

Jladoparopnasi padora NeS. U3yuyeHue OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.

ﬂeﬂb [!aGOTHZ HN3YUCHUC OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX CBOICTB 2JICMEHTOB B HI/I3H_Ief/'I,
HpOMeX(YTOqHOﬁ 1 BBICIICH CTEIICHIX OKHCJICHHS, BIUAHUEC CPEABI HA XapaKTEP OKHUCIUTCIbHO-
BOCCTAHOBUTCIIbHBIX ITPOLIECCOB.

3ajganue:

1. UccaenoBanne OKMCIUTEIbHO-BOCCTAHOBUTEIHHOM IBOMCTBEHHOCTH COEINMHEHHI a30Ta B
TIPOMEXYTOUHOM cTeneHn okucaernus N*°;

2. Nzyuenue BiausHUS pH cpenpl Ha XapakTep BOCCTAaHOBIICHUS IIEpMaHraHaTa Kaus;

3. U3yuenune BHYTPUMOJIEKYISPHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

4. 3y4yeHue peakuuu AUCIIPOIIOPLIMOHUPOBAHUS H0/1a;

5. M3y4yeHue CBOMCTB OPTaHUYECKUX BELIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUSIX.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HauYMHATh TOJIBKO MOCIIE U3YYEHUS TEOPETHUECKUX CBEJICHHM
U TIIATEIbHOH MPOpabOTKH METOMKH MPOBEICHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAIOB:
- 00cyxeHre 1adbopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOTHEHUS,
- BBIIIOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX TaHHBIX, O(OpPMIIEHUE OTYETA;
- 3alUTa JJabOPaTOPHOM PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTueTa. OTYET JOIDKEH
BKIIIOUATh: ATy BBIMOJNIHEHUs pabOThl, TOJHOE Ha3BaHUE pPAOOTHI; 1edb PadOTHI; OCHOBHBIE
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIBHYIO YaCThb C OIMMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKHUX pEaKIUi; BBIBOJABI IO
nabopaTopHoO# pabdoTe.

3aaHus Ui CaMOCTOSTEIbHONW PaOOTHI:
1. Kakue peakiuy Ha3bIBatOTCsl OKMCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue 13 HKENPUBEIEHHBIX PEAKINI OTHOCATCSA K OKUCIUTENbHO-BOCCTAHOBUTEIBHBIM:
a) H,+Cl, »>2HCI,
0) SO, +Br, +2H,0—2HBr+H,SO, ;
B) NH,Cl— NH, +HCI,
r) Cr,(SO,)+3KOH — Cr(OH), +3K,SO, ;
1) H,SO,+2H,S—3S+3H,0;
e) 2Cul, »>2Cul+1,,
k) CuCl, + Na,S— CuS+2NaCl,
3) NH,NO, - N, +3H,0.
3. Kakoe BeliecTBO Ha3bIBAaETCsl OKUCIUTENEM, a Kakoe — BoccTaHoBUTeNNeM? [IpuBennure npuMepsl.
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4. Kakol nponecc Ha3bIBaeTCsl OKUCICHUEM, 4 KAKOH — BOCCTAHOBJICHUEM?
5. Kakuie U3 HIbKenpUBEIEHHBIX TPOIECCOB MPEICTABISIOT COOO0M OKMCIICHHE, a KAKHE —
BOCCTAHOBJICHHUE:

S—>S0%; S—»S*;Sn —>Sn*; 2H" > H,;
ClI- —CIO;; MnO, — MnO,; Fe* — Fe*".

PexomeH1a1iy 1o BIMOJIHEHUIO 33/IaHUH 1 TIOATOTOBKE K J1a00paTopHoii pabot

Ji1sl yCHEeIHOrO BBINOJIHEHHS U 3aIlUThl 1a00paTOPHBIX pPadOT PEeKOMEHyeTC sl
CHUCTEMAaTUYECKHU 'OTOBUTHCS K Ka)KJIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3YYUTh TEOPETHUUECKUI MaTepuall B KOHCIIEKTE JIEKIUI U yuyeOHbIX OCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAT€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011aCHOCTH;
B) IOMa IPEABAPUTEIHHO NOATOTOBUTH (POpPMY J1aO00paTOPHOTO OTUETA;
I') OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI JUIs JIOITycKa K padoTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOI
paboTHI.

OcHoBHast TuTepaTypa
1. T'munka, H. JI. O6mas xumus : yueOHuk i 6akanaspos / H. JI. I'munaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckasi xumusi: yaeonuk st By3o8/H.C. AxmeroB. — M.:
Bricmas mixoina, 2009. — 743 c.

JononHurenpHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM /ISl TEXHHYECKUX HAIpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuata / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: naboparopHsblil mpaktukyM / M. A. Bapnansu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KoHTpoJbHbIE BOIPOCHI /17151 CaMONIPOBEPKU

1. O6bsicHUTE, TOYEMY HUTPUT HATpUs MOKET BbicTynath B OBP u kak okuciautens, 1 Kak
BOCCTaHOBUTEb.

2. O0bsICHUTE, UCTIOJb3Ysl PE3yNbTaThl IPOBEACHHBIX UCCIEIOBAHUM, KaK BIMSIET XapaKTep CPeibl
Ha MPOLECCH BOCCTAHOBJICHUS [TIEpPMAaHraHaTa KaJusl.

3. Onpenenure, K KAKOMY THUITY OTHOCATCS OKUCIUTEIbHO-BOCCTAHOBU-TEIbHbBIE PEAKIINH,
paccmaTpuBaeMble B 1a00OpaTOpHOI paboTe.

4. YkaxxuTe, aTOM KaKoro 3JIeMeHTa B MOJIEKYJIE HUTpaTa MEJIU B OMbITE 3 sIBIIsSIETCA
BOCCTAHOBUTEJIEM, a KAKOTO — OKUCIIUTEIIEM U ITI0UYEMY.

5. O0bscHUTE, UCTIONB3YSI PE3YJIbTAThI IPOBEIEHHBIX UCCIIEOBAHUM, KaKyI0 (PYHKLIHIO MOTYT
BBITNOJIHATH Opranndeckue Bemecrsa B OBP
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9.2. MeTtoanueckue yKa3aHusi Mo BHINOJHEHUI0 KOHTPOJILHOI padoThI

KonTtponbHast pabora siBisiercst opMoil METOAMYECKOM TTOMOIIM O0yJaIOIMUMCS TIPH U3yYEHUHN
Kypca. K BBIOJHEHHIO KOHTPOJBHOW pabOThl MOXHO HPUCTYHNUTHh TOJBKO TOT/AA, KOrga Oyxaer
YCBOEHA OTpeiesieHHas 4acTh Kypca U TIIATEIbHO pa300paHbl pelIeHHs IPUMEPOB THIIOBBIX 3a/1a4.

Pemate 3aaun cieayeT B TOM MOPSIKE, B KAKOM OHH PACIOJIOKEHBI B 33JJaHUU, TIOCKOJIBKY
MPUHATAs TOCJIEOBATEIbHOCT PACIOJIOKEHUS YYUTHIBAET, UYTO OJHA 3a/Jada MOXET CIYKUTb
HOJTOTOBUTENILHO CTYNEHBIO K PEIICHUIO CIEAYIOIIEH.

[Tocne o3HakoMmileHHs € 3aJayeil HEOOXOJUMO HAMETUTh JIOTHYECKHMH IUIaH €€ pPEeLICHUS.
[TocMoTpHTe, MO3BOJSAET JU YCIOBUS 3a7ayd HOJYYUTH OTBET MPOCTHIM IyTeM. OCOOEHHO 3TO
CIPaBeIMBO B OTHOILIEHUH 33a4, B KOTOPBIX pedb MJIET O LIETMOYKE XUMUYECKUX MPEBPALICHHII.
HNmenno 341C€Ch IIOMOTI'ac€T U BBIpa6aTBIBaeTCSI XUMHNYCCKasa JIOTHKA, OCHOBAHHAs1 Ha IIOHHUMaHHWU
CYTH 3aKOHA COXPAHEHHUS BELIECTBA U YMEJIOM HCIIOIb30BAaHUM MOHSATHUS KOJIMYECTBO BEIIECTBA.

UTo0Bl TIPaBWIIBHO JI€7aTh pacueThl B 3aJladaX, HEOOXOAMMO TBEPJIO YCBOUTH MaTepHall IO
OoOLIMM TOHATHSIM U 3aKOHaM XUMHUHU. TOT (akT, 4yTO BCE MOHATHUS XUMHH OOpa3ylT €AUHYIO
CTPOMHYIO CUCTEMY, HAXOJUT CBOE OTPAKEHHE B PA3MEPHOCTH BEIMYMH, COOTBETCTBYIOIIUX ITUM
noHsTusM. HernpaBuibHas pa3MepHOCTh BEJIMYMH, UCIOJIB3YEMBIX B pacueTax, MOKET MPUBECTH K
EeNIO cepur OMMOOK B pemieHuu 3agad. M Hao0opoT, mpoBepsis pa3MEepHOCTh MOTYYaeMbIX MPU
pacueTax BEJIHMYMH, Jierde HaWTH OmHUOKYy B pemieHuH 3agad. [losToMy, BBIMONHSS pacyeTsl,
HEO0OXOUMO CJIEIUTh 32 PA3MEPHOCTHIO BEJIUYHH.

YucneHHble BEMWYMHBI B YCIOBHSX 3a7ad MOAOOpPaHbI, O BO3MOXKHOCTH, TaKUM OOpPa3oM,
4TOOBI npu #ux pCeUICHUU I/I36€)KaTI) I'pOMO3AKHX BI)I‘-II/ICJIGHI/II\/JI, JIUIIb OTBJICKAKOIIHUX OT
XUMHYECKOH CYTH 3aJladydl W JIOTUKM €€ pelleHus. B ycrmoBusSX 3agad OHM NpPUBENEHBI, Kak
NpaBUJIO, C TOYHOCTHIO A0 Tpex 3Hadammx nugpp. C Takoil ke TOYHOCTHIO CJEIyeT IaBaTh
OKOHYATENIbHBIN OTBeT. HempaBuibHBIM OyIeT, ¢ OJHOW CTOPOHBI, Oojee Tpyboe OKpyTiIeHHe,
CHUJKAIOIllee TOYHOCTh OTBETA, C APYroil — 3alMCh B OTBETE OOJIBLLIOrO YKCia 3HaYalux uudp, He
OTpakarollas ero JeHCTBUTENbHON TOYHOCTH, KOTOpPask 3aBUCUT OT TOYHOCTU MCXOJHBIX JaHHBIX.
HpOMemyTquHe BBIYUCIICHUA CJICAYCT BBIIIOJHATH € TOYHOCTHBIO Ha 1-2 3Havalux III/I(l)pI)I
0oJbIIICH, YeM B OKOHYATEIILHOM OTBETE.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOIECCA 11O JUCHUIIVIMHE

HNudopmannonno-koMmmynukatuBasle TexHoioruu (MKT) ucnionsytorest mis:
- oJly4eHre HH(GOpPMalMu IPU MOATOTOBKE K 3aHITUSM;

- CO3J]aHME MPE3EHTAMOHHOTO COIIPOBOXKICHUS 3aHATU;

- paboThI B AJIEKTPOHHOU HH(GOPMAIITMOHHOM Cpefie.

CranzapTHOE JMIEH3MOHHOE TPOrpaMMHOE 00ecIieueHuE:

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN Nq Level,
- AHTHBHpYCHOE TIporpaMMHoe obecrieuerne Kaspersky Security

KommbiotepHass nporpamma Orbital Viewer - mnporpamma, co3gaHHas CHEHUAIBHO IS
BU3yanu3anuu opoutaneit. [IpousBoaut moctpoenue 3D uzobpakenwui s, p, d, f - opburaneit mis
OJTHOTO MJI HECKOJBKMX aTOMOB (33al0TCsl KBAaHTOBBIC yKcia). [TomyueHHbIe H300paskeHHsI MOTYT
OBITH COXpaHEHHI Kak B COOCTBEHHOM (hopmaTe mporpammsl, Tak u B ¢popmarax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 310 MHOroQyHKIMOHAIbHAS TEPUOIUYECKAs CHCTEMa »JJIEMEHTOB, JydIlas
peanuzanus nepuoandeckoi cucrembl Ha PC, mo3Bosfomias MOMy4aTh HCUEPIBIBAIOLIYIO
uHpopmanuo 00 snemenrax (Oosiee 20 THUNOB JaHHBIX O KaXKIOM XMMHMUYECKOM D3JIEMEHTE), U
BCTPOCHHBIM XMMHYECKUN KaNbKYJISTOp, IMO3BOJISIIONIMM MIHOBEHHO YpPaBHUBATh XHMUYECKHE
peakuuu J1r000H CII0)KHOCTH, PelllaTh XUMUYECKUE 3a1a4U.

[IporpamMma BKIIOYaeT B c€OsI psl JOMOTHUTEIBHBIX BO3MOXKHOCTEH, B TOM YHCIIE TIOCTPOSHHE
rpadMKOB 10 CBOWCTBAM XHMHUYECKUX HJIEMEHTOB, BO3MOKHOCTh OTOOpaKEHUS psiZla XUMHUYECKOU
AKTUBHOCTH METAaJUIOB, MpEJCTaBJICHHWE MEPUOAMYECKON cucTeMbl B Oozee yeM 20 pa3lIuyHBIX
BUAX, HHCTPYMEHT JUIS [IEPEBO/Ia TEMIIEPATYp U3 OJHOM IIKAIBI B IPyTUE U Jp.

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue o JIP

sanamus ayoumopuu Hepeuens ocnosnozo o6opydosanusn ;
(JIx, JIP, kp,

CP)

1 2 3 4
JIk JlexunoHHas Hoyt0yk hp, Buneonpoextop Acer -
ayJIATOPHUS
JIP Jlaboparopus obmieii u | bapomerp — anepouss BAMM-1; CucteMHbIit 1-5

Heopranuyeckoit xumun | 6ok Celeron 2400— 1.

Mounwutop 17LG -lmrr.

Becor BJITK-500; Illkag BBITSXKHOMN -211T;
[puGop /Ui MILTIOCTPAIUK 3aBUCIMOCTH
CKOPOCTHU PEaKUUHU OT YCIOBUHU -3 1T
KanopumeTp ¢ MepHBIM cTakaHOM; IPHOOP
JUISL OTTBITOB TIO XMUMUH C 3JICKTPHUUECKUM
TOKOM; IPHOOP IS IEKTPOJIN3a PACTBOPOB
coJieii; mpuoop AJIs ONyUYeHUs Ta30B;
BBINPSIMHUTEIb; CTOJI XUMUYECKUI — OIIT.;
Hocka 3-3m kom0. J1A-34 — 2.

Kp U3 Nel, Y3Ne 2 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); mpuntep HP Laserjet P3005

CP I3Ne 1, U3Ne 2 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); npuntep HP Laserjet P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJAEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne DJIeMeHT ®OC
KOMIIETEH Tema
- KOMIIeTeHIHH
OIIK-2 criocoOHOCTh TpuMeHATh | 1.CTpoeHne aToMOB M MOJIEKYJ T | DK3aMEHaIlMOHHBIE
CUCTEMY Bonpocs! 1.1 -1.10
byHIaMeHTaIbHBIX DK3aMeHaIMOHHBII
3HAHUW XUMUHU TSI TECT
HCHTU(UKALIH, 2.9HepreTuKa XMMHUYECKUX DK3aMeHaIMOHHBIN
opMymHpOBaHUs 1 IIPOLIECCOB Bonpockl 2.1 —2.5
peIIeHuA DK3aMeHaIMOHHBIN
TEXHOJOTUIECKHIX TecT
npooiem 3.CKOpOCTh U MEXaHU3M DK3aMEHAIMOHHBIC
JICCO3arOTOBUTEIBHBIX M | xpvirgecKOro mporecca Bonpocs! 3.1 — 3.6
JepeBorepepadaThIBaIOL] DK3aMeHAIMOHHbIH
WX MPOU3BOJICTB TecT
I1K-9 4.PacTBOpBI U Apyrue DK3aMeHaIOHHbIE
JTUCTICPCHBIC CHUCTEMBI. Borpockl 4.1 —4.14
DK3aMeHaIMOHHBIN
TECT
5.0xucnuTeNBHO- DK3aMeHAaIMOHHbBIE
BOCCTaHOBUTENbHBIC peakuu U | Bonpockl 5.1 —5.9
3JIEKTPOXMMHYECKHUE MPOLECCHl | DK3aMeHAI[HOHHBII
TECT
6.X¥UMHUST METAJIJIOB | DK3aMeHAaIMOHHbBIE
HEMETAJIJIOB Bomnpockl 6.1 — 6.4
DK3aMeHaI[MOHHBII
TECT
7.XUMUS KOMITIEKCHBIX DK3aMeHaIOHHBIE
COEINHEHNH BONpOChI 7.1 — 7.2
DK3aMeHaIMOHHBII
TECT
8.0OCHOBBI aHATUTUYECKOU DK3aMeHaIOHHBIE
XUMHAA Borpockl 8.1 — 8.2
DK3aMeHaIMOHHBII
TECT
2. JK3aMeHaAIHOHHBIE BOMPOCHI
Komnerenmun Ne n
Ne 9K3AMEHALIMOHHBIE BOIIPOCHI | gaumenoBanue
n/n Kon Onpenesnenne TEMBI
1 2 3 4 5
1.1.Xumus, kak pasmen ectecTBo3HaHus | 1.CtpoeHne
1 OIIK- | ctocobHOCTE (cTpykTypa, WCTOpUS DPa3BUTHS HAyK{, | aTOMOB H MOJIEKYII
' 2 NIPHMEHATh CHCTEMY 3HaueHue). OCHOBHBIE 3aKOHBI XUMHH
CI)YH,]IaMeHTaJ'H)HBIX 1.2.0CHOBHE>I€ KJIACChI HCOPraHn4CCKUX
3HAHMI XUMHH IS COCHMHCHIH
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I1K-9

UICHTH(DHUKAIIH,
(dbopMynupoBaHUS U
peeHus
TEXHOJIOTHUECKUX
npobiem
JIECO3arOTOBUTEIIb-
HBIX H
nepeBornepepadaTsi-
BaIONIHNX IPOU3BOJICTB

TOTOBHOCTD
MPUMECHSITH 3HAHUS U
TpeboBaTh OT

IO TYNHEHHBIX
BBITIOJTHEHUS TIPABUIT
TEXHHUKH
0€301acCHOCTH,
MPOU3BOJACTBEHHOMN
CaHHUTapuH,
MOKapHOU
0€30MMacCHOCTH U HOPM
OXpaHbl TpyIa

1.3.0cHOBHBIE TOHATHS W 3aKOHBI XUMHU:
3aKOH COXpaHEHUS MAacCCHI, 3aKOH
DKBHUBAJICHTOB, TAa30BbIe 3aKOHBI, 3aKOH
ITIOCTOSIHCTBA COCTaBa BEIECTBA.

1.4.AToM. ATOMHO-MOJICKYJSPHOE Y4YCHUE.
CrpykTypa aToma. DHEpPreTU4ecKue
XapaKTEepUCTUKU aTOMA.

1.5.®@opmupoBaHUe HIEKTPOHHON 000TOUKH
aroma. [IpyHIIMT MUHUMYMa SHEPTHH,
npunnun [laynu, npaBuno XyHJa, mpaBuiio
KiteukoBckoro.

1.6.Ileproarueckuii 3aKOH M TIEPUOAUYCCKAS
cucreMa JI.M. Mengeneea. 3HadyeHHE.
CrpoeHusl.

1.7.OnexTponHas KoHUTyparusi aromMa u
MePUOANYECKAs cucrema. Uzmenenne
CBOJCTB 2JICMEHTOB B MEPHOAAX U IPyHIax

1.8.Tunsl xumu4yeckoii cBsi3u. BaaeHTHOCTB.
OCHOBHBIE XapaKTEPUCTUKN XUMHUECKON
CBA3M (AJIMHA, SHEPIHsl, BAJICHTHBIE YIJIbI).

1.9.Monnas cBsi3b. CTpyKTypa HOHHBIX
COETMHEHH.

1.10.KoBanenrHas CBSI3b. CBolicTBa
KOBaIIeHTHOfI CBA3H. HOJ'IHpHOCTI),
HAMPaBJICHHOCTh, HACBINSIEMOCTb.

2.1. XuMuuyecKkne CUCTEMBL.
TepmoarHaMHUUYECKHE TAPAMETPHI U
TEepMOJIMHAMUYecKre (PyHKIHH.

2.2. Baytpennss sueprus. [lepBsiii 3akoH
TEPMOJUHAMUKU. DHTaNbOus. I3mMeHeHue
OHTAJBIINU B OHAO0- U 3K3OT€pMI/I‘-IeCKI/IX
peaKIHsIX.

2.3. OcHOBHBIE 3aKOHBI TEPMOXHMHHU. 3aKOH
I'ecca. CnenctBue U3 HEro. OHTAJIbIUIL
00pa3oBaHMsI XUMHUYECKUX COCTUHCHHIA.

2.4. Tlonsitue 06 sHTponMK. M3menenue
SHTPOIUH NPU XUMHUUECKHX PEAKIHIX U
(ha30BBIX TIepexoJiax.

2.5. DHeprus ['ub06ca peakum.
HarpaBiieHHOCTh XMMHUYECKHX MPOLIECCOB.

2.JHepreTuka
XUMHYECKHUX
HPOLIECCOB

3.1. ToMOreHHbIe ¥ TeTepOreHHbIe CHCTEMBI.
CKopocTh TOMOTEHHOM U FeTepOreHHOM
peakuuu. akTOpbI, BIHUSIONINE HA CKOPOCTD
XMMHUYECKOH peaKIyu.

3.2. CKopocTh XUMHUYECKON peakuy. 3aKOH
JENCTBUA Macc I TOMOT'€HHOHU U
reTEpOreHHON peaKIuu.

3.3. BausHue temnepatypsl Ha CKOPOCTb
xuMuyeckol peakuuu. [Ipasuno Bant-

Todda.

3.4. Karanu3. ['OMOTeHHBI W TeTepOTreHHBIN
KaTaJus.

3.5. O6parumble 1 HEOOpaTUMBIE XUMHUECKHUE
peaKLuu. XHUMHYECKOE paBHOBECHE.
KoHcraHTa paBHOBECHS.

3.6. HanpaBnieHue cMeleHus] paBHOBECHSL.
ITpunnun Jle-arense.

3.CkopocTb
MeXaHU3M
XHMHUYECKOTO
nporecca

4.1. PacTBOpBI, KAK TOMOT€HHBIE CHCTEMBI.
IIponecc pacTBOpeHHs, paCTBOPUMOCTE.

4.PactBOpEI
Ipyrue
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4.2.Crioco0bl
pPacTBOPOB.

BBIDOKCHHUS  KOHIICHTPAITHIA

4.3. PactBopbI 21€KTponuTOB. OTKIOHECHHE OT
3akoHa Payss u Bant-I'ododa.
H3otornvyecknit K03 UIKEHT.

4.4. Teopust 3JEKTPOIUTHIECKAS
JIFICCOITMAITHH.

4.5, CpoticTBa HaeaIbHBIX pacTBOPOB. OcMocC.
OcmoTHueckoe naBieHue. 3akoH BanT-

Todda.

4.6. CpoiicTBa uaealbHBIX PACTBOPOB.
JlaBiieHre HACHIIEHHOTO Mapa Ha/l
pactBopoM. 3akoH Payns. CnenctBust u3
3aKoHa Payuis.

4.7. Crentens nuccormanuu. CHIBLHBIE U
cina0ble AIEKTPOIUTEL.

4.8. Crenenn guccounanny. CHIbHEIE U
cia0blie DIICKTPOJIUTEHI.

4.9. DIIEKTPOIUTHYCCKAS TUCCOLUAIIUS BOIBL.
HNonHoe npousseaeHue Boasl. Bogopoansiii
MOKAa3aTelNb.

4.10. KoncranTa qucconyanin. 3aK0H
pazbasnenus OcTBaipaa.

4.11. 'uaponu3s coneid. TUbl THIpOIH3a.
Crenens ruaposiniza. KoHcranTa ruaposusa.

4.12. JlucriepcHbIE CUCTEMBI, HX
KJTACCH(DIKAITHSL.

4.13. Kommounasie pactBopsl. OOpazoBaHue
KOJUIOMIHBIX PACTBOPOB.

4.14.CBoiicTBa  KOJUIOMJHBIX  pPacTBOPOB
(omTHuYecKHe, KHHETHYECKUE, IEKTPHUECKHIE,
azicopO1Iysl, MOBEPXHOCTHOE HATSKEHHE)

JIACTICPCHBIC
CUCTEMBL.

5.1. OKHCIUTETBEHO-BOCCTAHOBUTENLHEIE
peakuuu. CteneHb okuciaeHus. Baxueinme
OKHCIIMTENH U BOCCTAHOBUTEIN.

5.2.0KuCINTENIBHO-BOCCTAHOBUTEIILHBIE
peakmun. Tunst OBP.

5.3.CocraBrieHue ypaBHEHUI OKHCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaknuii (meton
JJICKTPOHHOTO OajiaHca).

5.4.0nekTpogHBIN OTEHIMAN. Y paBHEHHE
HepHucra.

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

5.6.Kopposus meTamios

5.7.Crioco0blI 3aIlUThl OT KOPPO3HUH.

5.8.0nekTponu3.  3aKOHBI  DIEKTPOJIM3A.
IIpuMeHeHue 3IIEKTPOoIIn3a.
5.9.0nekTponu3  pacTBOpOB,  PAaCIUIABOB.

AHO,E[HBIC 1 KaTOJAHBIC MPOICCCHI.

5.0KHUCIATENBHO-
BOCCTAaHOBUTEIILHBI
e peakiuu u
DIIEKTPOXUMHUYECKH
€ MPOLIECCHI

6.1.00mas XapaKTeprCTHKA u
KJIACCH(HUKAIVsI METaJIJIOB

6.2.Ilpuposa XUMHUECKON CBS3H B METaNJIax.

6.3. ®usnyeckue CBONMCTBA METAJLJIOB

6.4. XuMuueckue CBOMCTBa METAJLJIOB.

6.4.Metamnyprusi.

6. XuMHs1 METAJUIOB
U HEMETAIIOB
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7.1.0CHOBBI ~ KOODAWHAITMOHHOW  TEOPHH. | /. XUMHUS
Crpoenue K.C. KOMILJIEKCHBIX
Nzomepus n Homenkiarypa K.C. COEIMHECHUM
7.2. Uzomepus KC.
7.3. Inccormarus K.C.
8.1.OCHOBHBIC IOHATHUS AaHATUTHYECKOM 8.0cHoBBI
XUMUH. AHATUTHYECKOU
8.2.KauecTBEeHHBIH U KOJUYE€CTBEHHBIN XUMUH
XUMHUYECKUN aHAJIN3.
8.3. DU3UKO-XMUUYECKHE METOIBI aHAIN3a
3. Onucanue nokaszaresieil 1 KPpUTepHeB OlleHMBAHUS KOMIIeTEeHIIUIt
Ioka3zarenu Ouenka Kpurepun
3Hatb OOyuaronuicst MOKa3bIBaET BCECTOPOHHNE
(OIIK-2): mepnomnueckuii 3akoH J[.W. MeHnzeneesa,; U TIIyOOKHe 3HAHUS TIPOTPaMMHOTO
OCHOBHBIE BHIBl W XapaKTEPUCTUKH XHMHUECKOU MaTepHala, 3HaHHe OCHOBHOHN 1
CBSI3M; BO3MOJKHBIC DHEPreTHUYCCKHE SIBICHHUSA IIPH JIOTIONTHUTENBHOM JTUTEPATYPHI;
XAMHYECKHX  peakIisiX, a Takke  (aKToOpHI, MIOCTIEIOBATENEHO U Y€TKO OTBEYAET Ha
ONpECISIONNE  HATPAB/ICHUS  CAMONPON3BOILHOTO OTJIHYHO BOTIPOCHI OHMJICTA U TOTIOJIHUTEIbHBIC
NIPOTEKAaHUsA  XUMHYECKUX  peaKkluid;  CYIIHOCTb BOIIPOCHI; YBEPEHHO OPUEHTUPYETCS B
00paTUMOCTH XHMHYECKMX peakIui U CBOHCTBa MIPOOJIEMHBIX CUTYallUsAX; JEMOHCTPHPYET
XUMHYCCKHUX paBHOBCCHﬁ; CHOCO6BI BbIpAXKCHUA CHOCO6HOCTB MPUMEHATHL TCOPETUICCKUEC
KOHIICHTPAIMA W (PU3UUCCKUEC CBOICTBa PaCcTBOPOB; 3HaHUS [T aHATTN3a TPAKTHYCCKUX
0COOEHHOCTH (PH3UKO-XUMHUIECKUX CBOMCTB PacTBOPOB CUTYAIIHIA; yMeeT CTPOUTH MpoIiece
SJEKTPOJMTOB,  CBOWCTBA W 3aKOHOMEPHOCTH camM000pa30BaHus ¢ y4ETOM BHEITHUX U
TIOBEICHUS JUCTICPCHBIX CHCTEM; OCHOBHEIE BHYTPCHHHUX YCIIOBHH pean3aiui.
3aKOHOMEPHOCTHU MIPOTCKAHUS OKHCIIUTEIHHO- OO0yJatontuiicsi TOKa3bIBacT MOJTHOE 3HAHUE
BOCCTAHOBUTEIIFHBIX MPOIECCOB; OCHOBHBIC MOHSITHS MPOTPAMMHOTO MaTepHalia, OCHOBHOH H
AHATUTHYCCKON XUMHH M METOZBI aHAIN3a; IPaBUIa U JIOTIOTHUTEIBHOM JTUTEPaTypHl; JaeT
MPUEMBI BBINIOJHECHUS J1a0OPATOPHOTO XUMHUYECKOTO TIOJTHBIE OTBETHI HA TCOPETHUCCKHUEC
SKCIICPUMECHTA. BOTIPOCHI OMJICTA U TOTIOJIHUTCIBHBIC
(TTIK-9): OCHOBHBIE (U3MKO-XUMUYECKHUE Xopoo BOTIPOCHI, AOIYCKasi HEKOTOPhIE
XapaKTCPpUCTUKHN BCHICCTB-3aIrpA3HUTCIICU HETOYHOCTH; IMPaBHUJIbHO NPUMCHIACT
MIPOU3BOJICTBCHHOM U TIPUPOTHOMN Cpepl; TEOPETHYCCKHE TIOJIOKCHHUS K OLICHKE
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYCCKUX MPOICCCOB MPAaKTUYCCKUX CUTYAIHIT; IEMOHCTPHPYET
B OKpyXKamomed cpene; TNpaBWwia ¥  TMPHEME XOPOIIUA YPOBEHb OCBOCHUSI MaTepHalia 1
BBITIOJTHEHHS ma00paTOPHOTO XUMHYIECKOTO B IIEJIOM TIOATBEP)KIACT OCBOCHHE
JKCIIEpUMEHTA KOMIIETEHIINH, TPETyCMOTPEHHBIX
Ymernb IPOrpaMMoH.
(OIIK-2): 1npuMeHsATh TNEPUOJUYECKAN 3aKOH U OOyyaroUMiCsl MOKa3bIBACT 3HAHKE
MEPUOTUYECKYI0  CHCTEMYy IS XapaKTePUCTHKH OCHOBHOIO Marepuaia B 00beME,
CBOMCTBA XMMHYECKHX D3JIEMEHTOB M HUX COCIMHEHHIA, HEOOXOTUMOM JIJISL TIPENICTOSIICH
OOBSCHATH TPOSBISEMYI0 aTOMaMU BaJ€HTHOCTh U poeCCHOHANBHON NesITeIbHOCTH; IPH
POTHO3UPOBATH POCTPAHCTBEHHOE crpoerne | YAOBJICT- | grpere Ha BompoCH OueTa n
MOJICKYIJI; JaBaThb TCPMOJAMHAMHUYCCKYIO | BOPHUTEb- | JOIOIHUTEIBHEIC BOIIPOCH HE JOITYCKAET
XapaKTEPUCTUKY XMMHYECKOI'0 IMPOILECCa; MPUMEHSThH HO IpyObIX OMHUOOK, HO HCTIBITHIBAET
TAaOMUIBI KOHCTAHT XHMHYECKOTO PABHOBECHSA JIJIS 3aTPyAHEHU B MOCIE0BATEIBHOCTH UX
OTIpeNIeIICHUs] HATPaBICHUH TPOTEKaHUS XHUMHUYECKUX M3JI0XKEHUS; HE B TIOJHOM Mepe
peaknuii; mpuMeHATh 3akoHbl Paynst n Banr-T'odda JIEMOHCTPUPYET CIIOCOOHOCTH TPUMEHSTh
JUTS XapaKTEPUCTUKU (PU3NMIECKUX CBOWCTB PAaCTBOPOB; TEOPETHUECKHUE 3HAHMUS JUIS aHAIIM3a
MPUMEHSTH TEOPHIO IEKTPOIUTHUSCKON IHCCOIHAAIIH HPAKTHYECKUX CUTYAIMH.
JUTS XapaKTEPUCTHKH CBOWCTB pacTBOpoB
3JICKTPOJIMTOB, TIPUMCHSATH Tt COCTaBJICHUS Oﬁyqa}omp[ﬁc;{ HMEET CYLIECTBEHHBIE
ypaBHeHuii  OBII; [pPOBOAMTL KAYeCTBEHHBIH M Hpo0ebl B 3HAHUAX OCHOBHOTO Y4eGHOIO
KOJIMYECTBEHHBIN aHAJIN3 BELLIECTBA Mmarepualia o JMCUMILUIAHE; HE crocobeH
(TTK-9): 060CHOBaHHO OCYIIECTBIISATH BHIOOP MeTo/a U HEY0B- apryMEHTHPOBAHHO U TI0CJIEI0BATEIBHO
METOIMKHM aHajlu3a; IPOBOAUTh KAuye€CTBEHHBIM U JIETBOPH- €r0 W3JIaraTh, I0MycKaeT rpyobie OnTMOKY B
KOJIMYECTBEHHbIM  aHaJu3 pa3InYHbIX 06LeKTOB; TEeJbHO OTBETAX, HCIPABUJILHO OTBCYACT HA

06pa6aTI)IBaTI> 1 OpEACTABJIATH PE3YJIbTAThl aHAJIU3a B
COOTBETCTBUU C METPOJJOTHMYCCKUMHU TpC6OBaHI/I$IMI/I;
06pan1aTLca C AHAJIMTUYCCKUM 060py}103aHHeM n
MepHOﬁ nocyaoﬁ; HCIIOJIB30BATh CHIpaBOYHYIO
JIMTEPATypy AJIsI HPOBCACHUSA TUTUCHUYECKON OLICHKH

3aj/laBaeMble KOMUCCHEH BOTIPOCHI WITH
3aTPYAHACTCA C OTBETOM; HE IOATBEPKIAACT
OCBOCHHE KOMITETCHITNH,
MPEe1yCMOTPEHHBIX IPOrPAMMOH.
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3arpsi3HEHUS MPOU3BOICTBEHHOW U MPUPOTHOM CPEJIbI.
Baanernp

(OI1K-2):ciocOOHOCTBIO MPAKTHYSCKOTO MPUMEHEHHS
MEPHOINYECKOTO 3aKOHA W IEPUOJUYECKOH CHCTEMBI
J.U. MenneneeBa; CrocoOHOCTBIO — NPUMEHEHUS
JAHHBIX 00 DHEPrHMH XUMHYECKOH CBS3W JUIS OLIEHKH
NPOYHOCTH  MOJIEKYJ;  HaBBIKAMH  IIPOBEICHHMS
TEpMOIMHAMUYECKHNX  PacdeTOB; CIIOCOOHOCTBIO
BBIBICHUS  OOpaTMMBIX  peakuui W pacdeTa
XapaKTEPUCTUK COCTOSIHUSI PaBHOBECHS KOHKPETHBIX
peakuii;  CHOCOOHOCTh  NPOBOJWTH  PAcUCTHI
KOHIICHTPAIIMH PacTBOPOB; CIIOCOOHOCTHIO IPUMEHSTH
METOoJIbl orpezeeHuss pH pacTBOpoB; CIIOCOOHOCTBIO
NPUMEHSATb ~ METO/ABI  BBINOJHEHUS ~ XUMHYECKHX
Ja0OpaTOPHBIX ~ OKCIEPUMEHTOB;  CIHOCOOHOCTBHIO
MPOTHO3UPOBaTh BO3MOXKHOCTH CaMOIPOU3BOJIBHOTO
nportekanusi OBII; crtocoOHOCTBIO IPUMEHSATH METO/IBI
aHaJIM3a ¥ OLICHKH JIA00PATOPHBIX UCCIIEIOBaHUI.
(TIK-9): METOIaMH MIPOBEICHUS XAMHKO-
AQHATMTHYECKOTO KOHTPOJIS BPENHBIX BHIOPOCOB B
NPOM3BOJICTBEHHYI0O M OKpPYXAIOUIyld  Cpeay,
TEeOXUMHUYECKUX HCCIIEOBAaHUH, 00pabOTKH, aHAIN3a U
CHHTE3a IIPOU3BOICTBEHHOMH, OIEBOH M T1a00paTOpHOH
HKOJIOTUYECKON MH(POPMAIMU, METOJJAMU COCTABIICHHS
DKOJIOTMYECKMX M  TEXHOTEHHBIX KapT, cOopa,
00paboTKy, cucTeMaTU3alny, aHaIu3a HHPOPMAILHH.

4. Meroauueckue MaTepuaJibl, Onpeaesiioniie NpoueAypbl OLeHUBAHUS 3HAHWM,
YMEHHi, HABBIKOB M OIbITA 1eATeJIbHOCTH

IIpouenypa oueHHMBaHMS 3HAaHWUM, YMEHHMH, HABBIKOB I10 JUCLMIUIMHE BKJIIOYAET Yy4eT
YCIIELIHOCTH 10 BCEM BHJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOJIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATHUSAX, BKIIOYAIOT BOIPOCHI I10
U3y4aeMoOil TeMeé M 3aTparuBaeT Kak TEMAaTUKy JIabopaTOpHOW paboThl Tak M JIEKIMOHHBII
MaTepual.

[lo okOHYaHMM OCBOEHMSI ITUCUUIUIMHBI IPOBOJUTCS MPOMEXKYTOUHAs aTTECTallds B BHJE
9K3aME€Ha, YTO IIO3BOJISET OLEHUTh COBOKYIMHOCTh IPHOOPETEHHBIX B Ipolecce OO0yueHHs
KOMIETEHIIMH. OK3aMeH CIYXHUT Uil OLIEHKHM paboThl B TEUYEHHE BCEro CpOKa M3y4YCHHS
JUCLUIUINHBl W TPU3BaH BBIABUTH YPOBEHb, INPOYHOCT M CUCTEMATHYHOCTH IOJIyYEHHBIX
TEOPETUYECKUX 3HAaHUN M YMEHUI MPUBOAMUTH MPUMEPHI MPAKTUUECKOTO MCIOJIb30BaHUS HAyYHBIX
3HaHUH (HampuMep, NPUMEHITh MX B PELICHUH MPaKTHMYECKUX 3a/ad), MPUOOpPETEeHUs HABBIKOB
CaMOCTOSITENIbHOM paldoThl, pa3BUTUS TBOpUECKOro MblieHUs. OneHka chopMHpPOBAaHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydYaloUIMXcsi, KOTOpble MPONMYyCKadM 3aHsATHS M He
y4acTBOBAJIM B IPOBEPKE KOMIETEHIMH BO BpeMsl M3y4YEHMs IHCLHUIUIMHBI, MPOBOJIUTCS IMOCIE
UH/IMBUYaJIbHOTO COOECe0BaHUS C MpPEroAaBaresieM M0 MPOMYIIEHHBIM WM HE YCBOEHHBIM
TeMaM C IOCIIEAYIONIEH OLIEHKOH caMOCTOATENbHO YCBOCHHBIX 3HAHUI Ha DK3aMEHE.

OneHka 3HaHUM, YMEHH, HABBIKOB y4YaIlUXCsl JOJDKHA OBITh MJIAHOBOW, CHCTEMAaTHYECKOH,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOTI'OCTOPOHHEM, ¢ depeHInpOBaHHOM,
MHTEHCUBHOM, YETKO OPraHU30BAHHOM, PE3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJMPYIOLIEIO MEpPONpUATHS oOydaroluecss B 00s3aTebHOM
HOPS/IKE JOJDKHBI OBITH 03HAKOMIIEHBI C 3JIEeMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydyeHHs XMMHUU JIOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpeaMeTa u
TpeOOBAHUSAM K €T0 YCBOEHHIO.

Pesynbratel 0oOyueHust oOlEeHHUBAaIOTCS 1O nATHOAUIbHOM cucteme. I[lpu  onenke
YUUTBHIBAIOTCS  CJEAYIOLIME KAayeCTBEHHbIE II0Ka3aTed OTBETOB: TIJIyOMHAa (COOTBETCTBUE
U3Y4EHHBIM TEOPETUYECKUM O00OOILIEHUSM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B
IporpaMMe yMEHHUSIM MPUMEHSTHh MOJYyYEHHYI0O HMH(pOpPMAIUIO); MOJHOTA (COOTBETCTBHE OO0BEMY
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nporpamMmbl 1 uHGoOpMaruu yuyeOHuka). [Ipu orleHKe YYMTBIBAIOTCS YUCIO M XapakTep OIMMOOK
(cymiecTBeHHbIE WM HecyliecTBeHHbIe). CyIIeCTBEHHBIE OIMMOKHA CBSI3aHBI C HEIOCTATOYHOMN
IYOMHON M OCO3HAHHOCTHIO OTBETa (HarpuMep, OOydYaroIIMICS HEMPaBUIBHO YKa3aJl OCHOBHBIC
NPU3HAKY TIOHATHM, SIBICHUH, XapaKkTepHbIe CBOMCTBA BEIIECTB, (DOPMYJIbI BEIIECTB, HEMPABUILHO
c(OpMyYITHPOBAJ 3aKOH, MPABHIO M T. . WIK OOYYAIOIIUNCS HE CMOT MPUMEHHTh TEOPETUYCCKHE
3HAHUA IJI1 O6’b$ICHeHI/I$I n npeacKasaHud ﬂBHeHHfI, YCTAHOBJICHUA IMMPUYUHHO - CJIICACTBCHHBLIX
CBsi3eH, CpaBHEHMSI M KiacCU(UKAIIUK SBJICHUH U T. 11.). HecylecTBeHHbIE OMIMOKHA ONPEeIIIOTCS
HETNOJHOTOM OTBeTa (HAlpuMep, YIyIIEHHE M3 BUAA KAKOT0-TMOO HEXapakTEpHOTo Qakra mpu
XapaKTEPUCTHKE BEIECTBa, mporecca). K HUM MOKHO OTHECTH OTOBOPKH, OIMHUCKH, JOIYIIECHHBIE
110 HeBHUMATEJILHOCTH (HampuMep, B IBYX M 0ojiee YpaBHEHUSIX pEaKkUuil JUCCOIMALUHU B TIOJTHOM
WOHHOM BHJE JIONYIEHA OJHa OIMMOKa B O0O3HAYCHWHW 3apsjga HOHA). Pe3ynabprarthl 0OydeHUs
MMPOBEPAKOTCA B MNPOHCCCC YCTHBIX M TTHMCbMCHHBIX OTBCTOB 06yqa}0m1/1xcsl, a TaKxKe IIpu
BBINOJIHEHUH UMU XUMHUYECKOTO IKCIICPUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

Llenp m3ydeHHS AMCIUIUIMHBI: (PopMUpOBaHHE COBPEMEHHOTO XUMHYECKOTO MBIIUICHHS M BOCTTHTAHHUE
XUMHUYECKOH KyNbTYpbl, IYTEM TEOPETHIECKOH M TPAKTHYECKOH IOATOTOBKH OOYyYaloIHUXCs II0 OCHOBHBIM
(pyHmameHTaIBHBIM) pa3fenaM XUMHH, C YI€TOM COBPEMEHHBIX TEHACHINI Pa3BUTHS HAYKH.

3ajaun JUCHUILTUHBL. JOOUTHCS MPOYHOTO YCBOCHHSI OCHOBHBIX 3aKOHOB M TEOPUN XUMUU, YTO
MO3BOJIUT KAaK COBEPIICHCTBOBAaTh YK€ CYIIECTBYIOIIME, TaK W  Cco3JaBaTb HOBBIE
MIPOU3BOJICTBEHHBIE MPOIIECCHI.

Broipabotath HaBBIKM CaMOCTOSTEIBHOIO MPOBEACHHUS JaOOPATOPHBIX AKCIEPUMEHTOB H
00001IeHNsT HAOMI0IaeMBIX PE3yIbTaTOB, KOTOPHIE MO3BOJIAT CO3/1aBaTh COCIMHEHHS, COCTaBbl U
MaTepHuabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAKKE MCCIIEC0BATh U aHAITM3UPOBATH MaTEPHAIIbI

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTICIBHBIM BHJAM Yy4YeOHBIX 3aHATHH, BKIIOYas
camocrosTensuyto padory: JIk — 6 u; JIP — 8 u; CP — 121 u.
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI cocTaBiiseT 144 yacoB, 4 3a4eTHBIX €AUHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIAHEL:

1. Ctpoenue aTOMOB ¥ MOJIEKYI.

2. DHepreTuka XUMHYECKHUX MPOIIECCOB.

3. CKopocCTh U MEXaHU3M XUMHUYECKOT0 IIPOoIiecca.

4. PacTBOpHI U IpyrHe IUCTIEPCHBIE CUCTEMBI.

5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
6. XuMHs METaJUIOB M HEMETAILJIOB

7. XUMHS KOMIUIEKCHBIX COEAMHEHUN

8. OCHOBBI aHATUTUYECKON XHUMUU.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeH M)

[Tponecc n3yyeHHs QUCUUIUIMHBI HAPaBJIeH Ha (GOpMUpPOBAHHE CIEAYIONIMX KOMIIETCHIIUH
OIIK-2: crmocoOHOCTh NPHUMEHSATh CHUCTeMY (YHIAMEHTAIBHBIX 3HAHUH XUMHH IS
UACHTUPUKAIMY, (GOPMYTUPOBAHUS U PEILICHHS TEXHOJIOTHYECKUX MPOOIeM JIeco3aroTOBUTENIBHBIX
U JIepeBoIepepadaThIBAOIIUX TPOU3BOJICTB,;

ITK-9: roToBHOCTb NPUMEHATH 3HAHUS U TpeOOBaThb OT MOJYUHEHHBIX BBIMNOJIHEHUS MPABUI
TEXHUKHU 0€30MacHOCTH, MPOU3BOACTBEHHON CaHUTApUH, MTOKapHONW 0€30MaCHOCTH U HOPM OXPaHbI

Tpyda

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
KOHTPOJIAA YCIIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
DJIeMeHT ®OC
KOMIIeTEH Tema
KOMIIETeHIINH
10707
criocoOHoCTh TpuMeHATh | 1.Ctpoenue aromoB u MmoJiekyn | Tecr
OIIK-2 CUCTEMY
byHIaMEHTATBHBIX Kp
SHaHWM XMMUH JT 2.9HepreTuKa XMMHUYECKUX Tect
UJIeHTU(UKAIIY, MPOIECCOB =
dbopMynupoBaHUs U 3C T
perenus .CKOpOCTh 1 MEXaHU3M ecT
TeXHOMOIHIECKIX XMMHYECKOTO IpoLecca Kp
npo6iem 4.PacTBOpBI U Apyrue Tect
J€CO3arOTOBUTENLHBIX 1 | AUCIIEPCHBIC CHCTCMBI.
JiepeBonepepadaThIBAIOI] Kp
MX IIPOU3BOJICTB
5.0xucIuTENBHO- Tect
BOCCTaHOBUTEJIBHBIE PEAKLIMU U Kp
FOTOBHOCTb IPHMEHSITH AIIEKTPOXUMHUYECKHE MTPOIECCHI
I1K-9 3HaHUS U TpeOOBaTh OT 6. XMt MeTaIuioB 1 Tecr
HOIYMHEHHBIX HCMCTAJIJIOB Kp
BBINIOJIHEHUS ITPaBUII 7. XM KOMILJIEKCHBIX Tect
TEXHUKHU 0€30I1aCHOCTH, COEIMHEHUI Kp
IIPOU3BOJCTBEHHOMN 8.0CHOBBI aHATUTHYECKOM Tect
CaHUTApUH, OKAPHOUN XAMUU
0€30MacCHOCTH U HOPM Kp
OXpaHbl Tpyaa
2. Onucanue Moka3arejieil U KPUTEPUEB OIEHUBAHUS KOMIIETEHIIUH
Ilokazarenu Ouenka Kpurepun
3HaTh OO6yuarommiics TOKa3bIBaeT
(OIIK-2): nepuonunveckuit 3akon J[.. Menneneena; BCECTOPOHHHE U TITyOOKHE 3HAHUS
OCHOBHbBIC BUJBI U XapaKTCPUCTUKU XUMHYECKON CBs3U, MporpaMMHOro MaTe€puajia, 3SHaHHUC
BO3MOJKHBIC DHEPIreTUYCCKUEC SABJICHUA IPU XUMUYCCKUX OCHOBHOH 1 ,I[OHOJ'IHHTeJ'ILHOﬁ
peaknusix, a TaK¥XKEe q)aKTOpBI, OIpeAcIgrommne OTJIMYHO JIMTEPATYPhI; NOCICAOBATCILHO U YECTKO
HanpaBJICHUA CaMOITPOU3BOJIBHOTO MNpOTCKaHUusA OTBCYACT HA BOIIPOCHI ounera u
XUMHYCCKHUX pealcum“d; CYIIHOCTb O6paTI/IMOCTI/I JAOIIOJIHUTCIIbHBIC BOIIPOCHI; YBEPEHHO
XUMHYCCKHUX peaKunﬁ u CBOMCTBA XUMHYCCKUX OPUCHTUPYCTCS B HpO6J’IGMHHX
paBHOBeCI/Iﬁ; CIIOCOOBI BbIpAKCHUA KOHLICHTpa].[I/If/'I u CUTyalusaX; ACMOHCTPUPYECT CII0OCOOHOCTH
¢usnveckne  CBOWCTBA  PacTBOPOB;  OCOOCHHOCTHU MPUMEHATh TEOPETUUECKUE 3HAHUS JIs
(U3UKO-XMMHUYECKUX CBOMCTB PacTBOPOB JIEKTPOJIUTOB; aHaJIN3a IPAKTUYECKUX CUTyaluil
CBOICTBAa U 3aKOHOMEPHOCTU IOBEACHMS AMCIEPCHBIX OO6yuarommiicsl TOKa3bIBaeT MOJTHOE
CHCTEM, OCHOBHBIC 3aKOHOMEPHOCTHU MIPOTECKaHUA 3HAaHUC MIPOrpaMMHOI0 Mar€puala,
OKHUCJIHUTCIBHO-BOCCTAHOBUTCIIBHBIX IIPOIECCOB,; OCHOBHOH 1 IIOHOHHPITCHBHOﬁ
OCHOBHBIE ITOHSITHUS aHAJIUTUYECKOW XUMHHU U METOAbI JIMTEPATYPBI; 1a€T IMMOJIHBIC OTBETHI HA
aHaliu3a, npaBujia u IMpUEMBI BBIITIOJIHCHUA XOpOIHO TCOPETUICCKHUE BOIIPOCHI ouiera u
na60paT0pH0ro XUMHYECKOI'0 SKCIICPUMECHTA. JAOTIOJIHUTCIIbHBIC BOIIPOCHI, JOITyCKast
(T1IK-9): OCHOBHBIE (PU3MKO-XMMUYECKHE HEKOTOPbIE HETOYHOCTH; [IPABUIIBHO
XapaKTCPpUCTUKHN BeHIGCTB-3anSI3HHTGJ'IGﬁ MPUMEHSACT TCOPETUICCKHUE TTOJIOKCHUS K
HpOH3BO,Z[CTBCHHOﬁ u HpHpOHHOﬁ Cpeabl; OLICHKC MPAKTUYCCKUX CHTyaHHﬁ;
3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX ITPOLIECCOB B JIEMOHCTPHUPYET XOPOLIUN YPOBEHb
OKpy>Karolel cpejie; NmpaBuiia U MPUEMBbl BBITIOJHEHUS OCBOEHUS MaTepuaia U B 11eJIOM
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71a00paTOPHOTO0 XUMHIECKOTO IKCIIEPUMEHTA

YMmernb

(OIIK-2): TnpuMeHATh MEPUOAMYCCKUI 3aKOH |
NePUOUYECKYI0  CHCTEMY Uil  XapaKTePUCTUKU
CBOMCTBA XMMHYECKHX JJIEMEHTOB U UX COEAMHEHMH;
OOBSICHITH TPOSIBIISIEMYI0 aTOMaMu BaJIEHTHOCTh U
MIPOTHO3UPOBATH POCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI;
JIaBaTh TEPMOIMHAMHAYECKYIO XapaKTEPUCTUKY
XMMHYECKOTO IIPOIECcca; IPUMEHSTh TaOMUIbl KOHCTAHT
XHMHYECKOTO paBHOBECHS TSt OIIPEACIICHUS
HallpaBJICHUH IPOTEKaHHUs XUMHUYECKUX peakLuil;
npuMeHsATh 3akoHBI Paynms u  Bant-Todda s
XapaKTepPUCTUKU  (U3MYECKUX CBOWCTB  pPacTBOPOB;
MIPUMEHSTh TEOPHUIO AIIEKTPOIUTHUECKOH AMCCOLUAINU
JUISL XapaKTepPUCTUKU CBOWCTB PacTBOPOB IEKTPOJIUTOB;
IpUMEHSATh AN cocTaBieHus ypaBHeHuit  OBII;
MIPOBOJUTh KAueCTBEHHBIH U KOJIUYECTBEHHBIM aHaIn3
BEILlECTBA

(TIK-9): 000CHOBaHHO OCYIIECTBISTH BBHIOOp MeTOAa |
METONUKH aHallN3a; MPOBOAWTH KAdeCTBEHHBIH U
KOJIMYECTBEHHBIH  aHAJIN3  PA3IMYHBIX  OOBEKTOB;
00pabaTbIBaTh W IPEACTABIATH PE3YNbTaThl aHAIN3a B
COOTBETCTBHH C METPOJOTHYECKUMHU TPEOOBAHUIMH;
oOpamaTbcsi C aHAIMTHYECKUM O0OpYyIOBaHUEM U
MEpHOU IIOCYIOH; HCIIOJIB30BaTh CIIPaBOYHYIO
JIUTEepaTypy Uil TPOBENECHHS THUIHMEHHYECKOW OLIEHKHU
3arpsi3HEHUs IPOU3BOACTBEHHON U IPUPOAHOM CPEbL.
Baagernb

(OI1K-2):criocOOHOCTRIO MPAKTHYECKOTO TPUMECHCHHSI
MIEPHOANYECKOTO 3aKOHA W IEPUOANIECKOH CHCTEMBI
J.U. MenneneeBa; ciocoOHOCTBIO IPUMEHEHHS TaHHBIX
00 3HEprHM XUMHUYECKOW CBSI3HM [UIS OLEHKH IMPOYHOCTH
MOJIEKYJI; HaBbIKAMU IPOBEACHHS TEPMOAMHAMUYECKHX
pacyeToB; CIHOCOOHOCTBIO  BBIABICHHS  OOpaTHMBIX
peakmuMii W  pacdyera  XapaKTEPUCTHK  COCTOSHHMSA
paBHOBECHSI ~ KOHKPETHBIX  pEakIMi; CIIOCOOHOCTH
MPOBOJIUTh  PacyeThl  KOHLEHTpPAIMil  PacTBOPOB;
CHOCOOHOCTBIO TMPHUMEHSATh MeTOAbl omnpenenenust pH

pacTBOpOB; CIOCOOHOCTBIO ~ NPHUMEHSATh  METOJBI
BBITTOJTHEHUS XUMHUYECKHUX 11a00paTOPHBIX
9KCIEPUMEHTOB, CIIOCOOHOCTHIO MIPOTHO3MPOBATH

BO3MOXKHOCTB CaMOIIpou3BosIbHOTO mpotekanus OBII;
CHOCOOHOCTBIO TIPUMEHSTh METOJbl aHAJIN3a M OLEHKH
71a00paTOPHBIX UCCIIEIOBAHHM.

(I1K-9): METOIaMA MIPOBEACHUS XUMHKO-
AHAJIUTHYECKOTO KOHTPOJIS BPEIHBIX BHIODOCOB B
MIPOU3BOICTBCHHYIO u OKPYKAIOMIYIO cpeny,

TEOXUMHUUYECKHUX HCCIeIOBaHUM, 00pabOTKu, aHAIM3a U
CHHTE3a IPOM3BOJCTBEHHON, TOJIEBOM M 1abopaTopHOU
9KOJIOTHYECKOW HH(OPMAIMK, METOJAMH COCTABJICHUS
9KOJIOTMYECKUX M TEXHOTEHHBIX KapT, cOopa, 00paboTkH,
cUCTeMaTH3alluK, aHAJIn3a HHPOPMAIHH.

TIOATBEPKIAET OCBOSHHE KOMIICTCHIUH,
MIPEyCMOTPEHHBIX IPOrpPaMMON.

YI0BJIETB
0_
PUTEIbHO

OOyyaronuiics MoKa3pIBaeT 3HAHHUE
OCHOBHOT'O MaTepHaia B 00beMe,
HEOOXOMMOM IS PENICTOSIICH
po(heCcCHOHAIBHON e TeIbHOCTH; TIPH
OTBETE Ha BOIIPOCHI OmyIeTa 1
JOTIOJIHUTENBHBIE BOIIPOCHI HE IOITYCKaeT
rpyOBIX OMHUOOK, HO MCITBITHIBACT
3aTpyIHEHUs B TIOCIIEI0BATEILHOCTH UX
W3JIOKEHHMS; HE B ITOJTHOH Mepe
JEMOHCTPHPYET CIIOCOOHOCTH MPUMEHSITh
TEOPETHYECKUE 3HAHUA JJIs aHAIM3a
MIPAaKTHYECKUX CUTYaIUH.

Hey/I0BJIe
-
BOpPHTEIb
HO

OOyy4aronuiicst UMeeT CyLIeCTBEHHBIE
po6eTBl B 3HAHUSAX OCHOBHOTO Y4eOHOTO
MaTepraa 1o AUCHHUIUINHE; HE COCO0eH
apryMEHTHPOBAHHO U MOCJIE0BATEILHO
€ro U3J1araTh, I0IyCKaeT IPyOble OMIHOKH
B OTBETaX, HEMPABIJILHO OTBEYACT HA
3aJjaBaeMble KOMUCCHEH BOIIPOCHI HIIN
3aTpyJHSAETCS C OTBETOM; HE
HOJTBEPKIaeT OCBOCHUE KOMIIETCHIINH,
IIPElyCMOTPEHHBIX IIPOrPaMMO.
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[IporpaMmma coctaBieHa B  COOTBETCTBHM C  (peiepalbHBIM  TOCYAapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro 0Opa3oBaHUs MO HampaBieHuto noarotoBku 35.03.02
TexHOIOTHS JIECO3arOTOBUTENBHBIX U JIEpeBOIepepadaThIBAIOIINX MPOU3BOJACTB OT «20» OKTAOpS
2015 1. Ne 1164
nJst Haoopa 2014 roaa: u yue6HsM tuianoM GI'BOY BO «bpl'Y» mis 3a0unoit hopmbl 00ydeHHs
oT «03» utonst 2018 1. Ne 413
nJist Hadopa 2015 roaa: u yue6HbM TiianoM GI'BOY BO «bpl'Y» mis 3a0unoit hopmbl 00ydeHHs
otT «04» nexadbps 2015 1. Ne 770
nJist Hadopa 2016 roaa: u yue6HbM TiianoM GI'BOY BO «bpl'Y» mis 3a0unoit hopmbl 00ydeHHs
oT «06» utonst 2016 . Ne 429
nJist Hadopa 2017 roaa: u yue6HsiM TiianoM GI'BOY BO «bpl'Y» mis 3a0unoit hopmbl 00ydeHHs
oT «06» mapta 2017 1. Ne 125
nJst Haoopa 2018 roaa: u yueoHsiM uianoM GI'BOY BO «bpl'Y» mis 3a0unoit hopmbl 00ydeHHs
oT «12» mapta 2018 1. Ne 130

IIporpammy cocraBui:

Jlanmna C.®, poueHT, k.papM.H

Pabouast mporpamma paccMOTpeHa U yTBEprK/IeHa Ha 3acenannu Kadenpsr IbXKuX
ot «13» deBpanss 2018 r., npoTokos Ned

3asenyroumii kadpenpoit IbXKuX M.P. Epodeena
COI''TACOBAHO:

3aBenyromnuii Beiyckaromnieir kadenpoit BullJIP B.A. UBanos
Jupektop OuOIMOTEKH T.®. CoTHUK

Pabouas nporpamma ogoO6pena metoaudeckoii komuccueit EH dakynbrera

OT «__ » 20 r., mpoTokos No

[Ipencenarens MeToIMUECKO KOMUCCHHU (haKyIbTeTa M.A. Bapnansn
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexeen

Peructpanmonssiii Ne

(memoouueckuti omoen)
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