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1. ITEPEYEHb

IINTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA  IIO

AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIBHOMU ITPOI'PAMMBbI

Bujg nesTeabHOCTH BBIITYCKHHUKA

JucuumnimHa

OXBaTbIBacT Kpyr

BOIIPOCOB, OTHOCAIIIUXCA K IMPOHU3BOACTBCHHO-

TEXHOJIOTUYECKOM M Hay4YHO-HCCIENOBATEIbCKOW BUIaM MPO(ECCHOHAIBHONW JeSTEeIbHOCTH
BBIITYCKHHKA B COOTBETCTBUU C KOMIIETEHIIMSMU U BUJAMH JEATEIIbHOCTH, YKa3aHHBIMU B y4eOHOM

IJ1aHe.

eab AMCHUIIHHBI
CdopmupoBaTh COBPEMEHHOE HAYYHOE IPEJICTABICHUE O BEHIECTBE KaKk 00 OJHOM W3 BHJIOB
JBIDKYIICHCS MaTEepHH, O MYyTAX, MEXaHU3MaxX M CIoco0ax MpeBpalleHHs OJTHUX BEIIECTB B JIPYTHE,
a TaKk>K€ HABBIKHM MCIOJIb30BAHMS XUMUUYECKUX 3HAHUN U YMEHUI B IPAKTUYECKOM JESITEIIbHOCTH.
3agaun QM CHMILINHBI
JIoOUTBCS MPOYHOTO YCBOGHUS OCHOBHBIX 3aKOHOB M TEOPUH XUMHH, YTO IO3BOJHT Kak
COBEPIIICHCTBOBATh y)K€ CYIIECTBYIOIINE, TaK M CO3/1aBaTh HOBBIC POU3BOICTBEHHBIE TIPOIIECCHI.
BripaboTath HaBBIKM CaMOCTOSITEILHOTO MIPOBEICHUS JTAOOPATOPHBIX SKCHEPUMEHTOB H
00001IeHIST HAOMIOAAEMBIX PE3YJIBTATOB, KOTOPBIE MO3BOJIAT CO3/1aBaTh COCIWHEHHMS, COCTABBI H
MaTepHuabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIE0BATh U aHAIM3UPOBATh MaTEPUAIBI.

3HAHUSIMU
(byHIaMEeHTAIBHBIX
pas3aenoB XUMHUHU B
00beME,
HEOOXOAUMOM ISt
OCBOCHHUS XMMUYECKHUX
OCHOB B 9KOJIOTUH U
MIPUPOJIOTIOIE30BAHHH;
METOJaMHU
XUMHYECKOTO
aHaJM3a, METOJJAMHU
oTOopa U aHanmu3a
T'€OJIOTHIECKHUX U
OMOJIOTUYECKHX TPOO,
a TaKkxKe
COBPEMEHHBIMH
METOJaMHU
KOJIMYECTBEHHOM
00paboTKu
uHpopMauu

Kon Conepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YYEeHHUS 110
KOMIIeTEeHIIUH KOMIIeTeHIHii AUCHMILINHE
1 2 3
OIIK-2 BiaJicHEe 0a30BbIMU 3HATh: neproandeckuii 3akon J[.1. MeHeneeBa; OCHOBHBIE

BUJIBl U XapaKTEPUCTUKH XUMHUUYECKON CBSI3U; BO3MOXKHBIE
SHEPreTUYECKUE SIBICHUS MPU XUMUYECKUX pEaKuusax, a
TaKxe (hakTopsl, onpeaensouue HaIpaBJICHUs
CaMOIpPOU3BOJIBHOTO MPOTEKAHUS XUMHUECKUX pPEaKIUii;
CYIIHOCTh OOPAaTUMOCTH XHMHUYECKHX pEaKIUi M CBOWCTBa

XUMHYECKHAX PaBHOBECHI; CHoco0BI BBIPAKCHMUS
KOHIIGHTpaii W  (U3UYECKUE CBOICTBA  PacTBOPOB;
0COOCHHOCTH  (PU3UKO-XUMHUECKHUX CBOHCTB  PacTBOPOB
IEKTPOJIUTOB; CBOWCTBA M 3aKOHOMEPHOCTH IIOBEACHHSA
JIUCTIEPCHBIX CHUCTEM; OCHOBHBIE 3aKOHOMEPHOCTH

IMPOTEKAaHUA OKUCIUTECIbHO-BOCCTAHOBUTCIIbHBIX ITPOLECCOB.

YMeThb: IPUMEHSThH NEPUOINUECKUN 3aKOH U MEPUOIUIYECKYIO
CHUCTEMY JUIS XapaKTEepUCTHUKH CBOWCTBA XMMHUYECKHX
3JIEMEHTOB M HX COEIWHEHHH; OOBACHATH MPOSBISAEMYIO
aTOMaMU BAJICHTHOCTh U IPOTHO3UPOBAThH MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYJI; J1aBaTh TEPMOAMHAMUYECKYIO
XapaKTepUCTUKY  XUMHMYECKOTo  Tpoliecca; TMPUMEHSATh
TaOIUIBI ~ KOHCTAaHT  XUMHYECKOTO  pPaBHOBECHS  UIS
ONpENETICHUs]  HANpaBICHUI  MPOTEKAaHUS  XHUMUYECKHUX
peaknmii; TpuUMeHsSTh 3akoHbl Payns u Bant-Iodda mis
XapaKTePUCTUKU ¢duzngecKkux CBOIICTB pacTBOpPOB;
MPUMEHSATh TEOPUIO BJIEKTPOIUTHUECKOU TUCCOLMALMM IS
XapaKTepUCTUKH  CBOMCTB  PAacTBOPOB  JJIEKTPOJIHUTOB;
MIPUMEHSTH I cocTaBieHus ypaBHeHuit OBIIL.

BJIAJIETh: CTIOCOOHOCTBIO MTPAKTHYECKOTO MMPUMEHEHUS
MEePUOMYECKOTr0 3aKOHA U Mepuoinueckoit cuctemsl J[. 1.
MeHnzeneeBa; CrioCOOHOCTBIO IPUMEHEHHS JTAHHBIX 00
SHEPTHH XUMHUYECKOH CBS3H IS OIICHKH MPOYHOCTH
MO.]'IeKy.H; HAaBbIKAMH HpOBeZIeHI/IH TepMOlII/IHaMPI‘-IeCKI/IX
pacyeToB; CIIOCOOHOCTBIO BBISIBIICHHS OOPAaTUMBIX PEAKIHHA U
pacdera XapaKTepUCTHK COCTOSHUS pAaBHOBECHSI KOHKPETHBIX
peaKIuii; cltoCOOHOCTH TIPOBOJANTH PACUETH KOHIICHTPAITHIA
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PacTBOPOB; CLIOCOOHOCTHIO IPUMEHATH METOIbI OIIPEETICHUS
pH pacTBOpOB; CrIOCOOHOCTBHIO MPUMEHSTH METOABI
BBINOJIHEHUSI XUMHUUECKHUX JIAOOPAaTOPHBIX 3KCIIEPUMEHTOB;
CIIOCOOHOCTBIO IIPOTHO3UPOBATh BO3MOXKHOCTD
camornpou3BoabHoro npotekanus OBII.

2. MECTO JUCHHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
IMPOI'PAMMBbI

Huctummuaa b1.5.10 xumust otHOCHTCST K 0a30BOM YacTH.

JucuumiuHa XuMusi 0a3upyeTcsl Ha 3HAHUSX, MOJYYEHHBIX IPU U3YYEHUH YUeOHBIX
JUCLIUIUINH OCHOBHBIX 00I11€00pa30BaTelbHbIX IPOrPaMM.

XUMUs IPeICTaBIsIeT OCHOBY Ui U3YYCHHS AUCLUUIUINH: OUOJIOTHS, aHATUTUYECKAsT XUMHUSI,
0€30MaCHOCTh KU3HEACSITEIbHOCTH; WHCTPYMEHTAJIBHBIE METOJbl KOHTPOJS KauyecTBa Cpeabl
oOuTaHusl.

Takoe cHucTeMHOE MEXIUCLUUIUIMHAPDHOE M3YyYEHUE HAIpaBIE€HO Ha JOCTH)KEHHE
tpedyemoro ®I'OC ypoBHS OATOTOBKH IO KBATU(UKAIIMN OaKaiaBp.

3. PACIIPEJEJIEHUE OFBEMA JTUCHUIIJIMHBI

3.1. Pacnipesesnienne o6beMa JMCHUMILIMHBI 10 dopMaM 00yUeHH s

Tpyooemkocmob Oucyuniunsl 8 uacax
Kypcosasn
m § 3 paooma Buo
2 S o o S (npoexm), npomesicy
Dopma N = § 3 S KOHmMpOJb mouHOol
o0yuenusn S § S 2 S E Han ammecma
S s S
§~ $ & < |§ 2 §~§ 3 S o paboma, yuu
o 8 5| 5 5|55 SR8 25| peaepam
V5] 8|S EISS EE5| 35| e
| O] /& | ¥ 8 N OKS| ol
1 2 3 4 5 6 7 8 9 10 11
Ounasn 1 1 | 108 | 34 | 17 | 17 - 38 - 9K3aMeH
3aoyHasi - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHoe
o0OyueHue)
Ouno-3a04Has - - - - - - - - - -




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

6 m.u. ¢ Pacnpeoenenue
Tpyoo- UHMEPAKMUBHOI, no cemecmpanm,
Buo yueonuvix 3anamuii eMKOoCmb | aKmue-Hoil, UHHO6A- uac
(uac.) UUUOHHOUL popmax, 1
(uac.)
1 2 3 4
|. KonrakTHas pa6oTa 00y4aomuxcs ¢
npemnojaaBaresieM (Bcero) 34 34 34
Jlexmun (JIk) 17 17 17
Jla6oparopusie padotsl (JIP) 17 17 17
I'pynmoBsie (MHAMBUIYANbHBIC) KOHCYIbTAIN ™ + R +
I1.CamocTosiTe1bHAR paGoTa 00yUaOIIMXCS 38 ) 38
(CP)
[MoaroroBka k nabopaTopHbsIM paboTam 18 - 18
IToaroroBka K 9K3aMEHY B TCUCHHE CEMECTpa 10 - 10
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 36 ) 36
O6mias Tpy10eMKOCTh AUCIUILIAHBI Jac. 108 - 108
3ad. eI, 3 - 3

4. COAEP) KAHUE JUCIIUIIVIMHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILIMHBI IO BUAAM YUeOHBIX 3aHATHI

- 1JIs1 04HO# (popMBbI 00yUeHH:

Buowl yueonwvix 3anamuil, éxniouan
CamocmosamenvbHy pabomy
odyuarowuxca u mpyooemKocmey;
Ne Tpyooem-
Haumenosanue (uac.)
membol membl OUCUURTIUHDL Kocmb, ylleﬁnble 3AHAMUA camocmoame
(uac.) AbHAA
J— aadopamopHbvle paboma
pabombt obyuaio-
wuxcs
1 2 3 4 5 6
1. CtpoeHue BemecTna. 11 3 2 6
2. OCHOBBI XUMHYECKOMH 10 2 2 6
TEPMOTUHAMUKHU
3. XuMuueckass KHHETHKa M KaTaJn3. 9 2 2 5
4, PactBopsl. JlucnepcHble CUCTEMBI. 11 3 2 6
5. OKHCITUTEIBHO- 12 3 4 5
BOCCTAHOBUTEIILHBIC PEAKIIUH U
AIIEKTPOXUMHYECKHE TIPOIIECCHI.
6. XuUMHUS METAIIOB 10 2 3 5
1. XUMHS KOMITIEKCHBIX 9 2 2 5
COEJIMHCHUI
HUTOIro 72 17 17 38




4.2. CopepxaHue JMCOMIIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/fies]aM U TeMaM

memol

Haumenosanue
memol
OuUCHUUNIUHDBL

Cooeporcanue 1eKYUOHHBIX 3AHAMULL

Buo
3aHAmMUA 6
UHMEPAKMUGHOI,
aKmueHoil,
UHHOBAUUOHHOU
dopmax,
(uac.)

[y

2

3

4

Crpoenue
BEIIIECTRA.

ATOM Kak cucTeMa 3JeMEeHTapHbIX YacTull. OCHOBHbBIE
XapaKTePUCTUKHU aTOMa. XUMHUYECKHUM 3JIEMEHT, U30TOTI.
OHepreTUYecKrue XapakTepUCTUKHN aToMa: SHEPTHs
MOHM3AIMH, CPOACTBO K DJIEKTPOHY,
3JIEKTPOOTPULIATEIBHOCTE. KBaHTOBO-MEXaHUUECKOe
OIMCAHNE 3JIEKTPOHA B ATOME: IPUHIIUII
KOPIYCKYJIIPHO-BOJHOBOT'O AyaJIn3Ma, IPUHIIUI
HEOTPeIEeTICHHOCTH, BOIHOBAasI (pyHKITNS, OpOUTAIID,
KBAaHTOBbIC YKcia. [IpUHIUIIBI M paBUIIA 3JIEKTPOHHOTO
CTPOCHUA aTOMa: IMIPUHIOUII MUHUMYMaA SHCPIUu,
npunuun Ilaynu, npasuino XyHaa, IpaBuiIo
KieuxoBckoro. CriocoOb! 3anTiCH AIEKTPOHHBIX
KOH(Urypauuii aroMoB 1 HOHOB. [leproandeckas
cuctema J[.1. MenpaeneeBa Kak eCTECTBEHHAs
KJ1accu(pUKALHS 3JIEMEHTOB O AJIEKTPOHHBIM
CTpyKTypam aToMoB. [loHsTHE, TPUUUHBI 00pa30BaHUS
M TUIBI XUMU4YECKOH cBsa3u. KoBajieHTHas CBS3b.
HampaBJICHHOCTb, HACBIIAECMOCTD, IMOJIAPHOCTD,
rubpuamzanus. Monnas cBsa3b. OCHOBHBIE TEOPHH
00pa30BaHUs XMMUYECKOW CBS3U.

Kommnbrotepnas
TIpe3eHTAIHS
(3 yaca)

OCHOBBI
XUMHYECKOU
TepMOI[I/IHaMI/IKI/I

XUMHYECKHE CUCTEMBI KaK O0BEKT U3yUeHHS
XMUMUYECKOH TepPMOJUHAMUKY: TUIIBI (OTKPHITHIE,
3aKpBITHIE, U30JIMPOBAHHBIE); TEPMOAUHAMUYIECKHE
rapaMeTpbl U CBOMCTBA. XapaKTEPUCTUUECKUE
(YHKUIMU: BHYTPEHHSS SHEPTHsl, SHTAIBIIUS, SHTPOIHS U
Jp. CBOMCTBa XapaKTEPUCTHICCKUX (DYHKIIHH.
OHeprerudeckue 3PPEKThl XAMUIESCKUX PEaKIINH,
n300apHble, H30XOPHBIE IIPOLIECCHI, IEPBhIA 3aKOH
TEPMOAVHAMUKH, SHTAIBINA PEAKIIH, SHTAIBIIHS
o0pa30BaHus, CTaHAAPTHAS SHTAIBINSI 00pPa30BAHUS
BeIECTBA. 3AKOHBI TEPMOXUMHUU: 3aKOH JlaBya3be-
Jlanmaca, 3axoH 'ecca, TEpMOXMMHUYECKUE PACUETHI.
Hamnpasnenue npoTekaHuss XUMUYECKUX PEAKIIUIA:
SHTPOIHUS, BTOPOM 3aKOH TEPMOJIUHAMUKY, SHEPT UL

I'n66ca.

KomnsrorepHas
MIpe3eHTalus
(2 gaca)

XumMuueckast
KUHETHKA U
KaTajus.

[oHsiTHE O CKOPOCTH XUMHYECKOH peakunu, (haKTopsl,
BIIUSIIONINE HA CKOPOCTh PEAKIINHU, KaTaJIu3: TOMOTCHHBIE
Y T€TEpPOTreHHBIE PEAKINN; 3aKOH JAEeMCTBUS Macc,
npaewio Banr-T'odda, sneprus aktupanuu. Katanus:
MIOHSTUE KaTaJnu3aTopa, NOJI0KUTEIbHbBIIA U
OTpHUILIATEIbHBIN KaTalIn3; MEXaHN3MBI KaTalnu3a B
3aBUCHMOCTH OT Tuma peakiuu. OOpaTuMble u
HeoOpaTuMble XUMHYECKHE PeakIni. XUMUYECKOe
paBHOBecHe. KOHCTaHTa XUMHUYECKOTO PAaBHOBECHSI.
[punauun Jle atense.

Kommbrotepnas
Mpe3eHTalus
(2 vaca)




PactBopsI.
HucnepcHbie
CHCTEMBI.

[onsTre u xapakTepucTrka pacTBOpoB. CrocoOb!
BBIPa)KCHMSI COCTaBa PACTBOPOB, KOHLIEHTPALIUS —
KOJIMYECTBEHHAs XapaKTepUCTHKa pacTBopa. IIponecc
PacTBOPEHUsI, PACTBOPUMOCTD, (DaKTOPHI BIUSIONINE HA
pacTBOpUMOCTH BemiecTB. OO1I1e CBOWCTBA PacTBOPOB:
JIaBJICHUE T1apa pacTBOPOB, 3aMEP3aHUE U KUIICHUE
pacTBOpoB, ocMoc. 3aKoH PayJs u ciecTBus U3 HEro,
3akoH Bant-I'odda. PacTBOpEI 311€KTPOIHTOB:
0COOCHHOCTH PACTBOPOB JIEKTPOIHTOB,;
3IEKTPOJIUTHUYECKAS JUCCOUUALNS; KOJTUUECTBECHHbBIE
XapaKTEepUCTUKH IpoIecca AUCCOLHAINN: CTENIEHb
JUCCOIMAIIMY ¥ KOHCTAHTa AIUCCOLUALIMN; MOHHBIC
PEaKIU U HOHHBIE YpaBHEHUS peakiuil. Jucconmanms
BoJibl. lOHHO mipou3BeieHre BoAbl. BonopoaHbii
nokazaTelnb. [ MaApoau3: TUIIBI U KOJIMYECTBEHHBIC
XapaKTEPUCTHUKHU.

[TonsTne aucnepcHbIX cucteM. Kimaccubukamms
JTUCTIEPCHBIX cucTeM. KosmouaHble CUCTEMBI,
o0Opa3oBaHne KOJUIOUIHBIX cucTeM. CBOHCTBa
KOJUIOUJHBIX PACTBOPOB: ONTUYECKUE, KHHETUYECKHUE,
ANIEKTPUYECKHE, aJICOPOIIMOHHEIE.

Jlexuus ¢ TeKymum
KOHTPOJIEM
(2 gaca)

OKHUCIATEIBbHO-
BOCCTaHOBUTEIILHEI
€ peaKiuu u
ANEKTPOXUMHUUCCKH
€ MPOIECCHI.

CreneHb OKMCJICHUS, IIpaBUjia ONIPCACIICHUA CTCIICHA
okucinenus. [Iporeccrel OKMCICHUS 1 BOCCTaHOBICHUS,
TUMWYHBIE OKUCTUTENN U BoccTaHoBUTeNU. Tunsl OBP:
Cocrasnenue ypaBueHui OBP meTo10M 351eKTpOHHOTO
Oananca. DIeKTpOJHbIE TOTEHIMANbI, ypaBHEHUE
Hepncra. DnexTponus; 3akoHbl dekTponnsa. Kopposus
METaJUIOB, KJIacCU(PHKALNS KOPPOIMOHHBIX TIPOLIECCOB
10 BUAY KOPPO3HOHHBIX Pa3pyLIEHUH, 10 MEXaHU3MY
B3aUMOJICHCTBUS METAIJIOB CO CPEOM, IO TUITY
KOppOo3uoHHOH cpenpl. [Ipenynpexienue Koppo3uu u
MCTOJbI 3allIUTHI OT HEC: USMCHCHNUEC KOPPO3MOHHBIX
CBOMCTB MeTallla, U3MEHEHHUE KOPPO3HUOHHBIX CBOMCTB
Cpeapl, JJIEKTPOXUMHUYECKHE METOIBI.

Kommnbrorepnas
TIpe3eHTAIHS
(2 gaca)

XUMHUS METAJLIOB .

Posib MeTaiIOB B MaTEpUaIbHOMN KYJIbTYpE
yenoBedecTBa. O01Ias XapakKTepUCTUKA METAJLIOB.
Knaccudukanus MeTanioB B COOTBETCTBUU C
AJIEKTPOHHBIM CTPOCHUEM, PU3MUECKIMU
XMMHYECKUMH CBOHCTBaMH, PACIIPOCTPAHEHHEM B
MpUPOAE, UICTOPHUECKUMHU TpaauiusiMu. CTpyKTypa u
(u3nUecKkue CBOMCTBA METAIUIOB. DIEKTPOHHOE
CTpOCHHE MeTaJIOB. PacripocTpaHeHne MeTauIoB B
npupoze. CoBpeMeHHast METaJTyprusi, Kak
COBOKYITHOCTb OCHOBHBIX TEXHUYCCKUX onepaum‘/i
MIPOM3BO/ICTBA METAJLIOB.

KomnbsrotepHas
Mpe3eHTalus
(2 gaca)

XumMusa
KOMIUIEKCHBIX
COEIMHEHMH.

CrpoeHne KOMIUIEKCHBIX COEIUHEHUN: OCHOBHbBIE
MOJI0KEHUS KOOPAUHAIIMOHHON TEOPUH, KIIACChI
KOMIUIEKCHBIX COEIMHEHUN, TEOPUS KPUCTAIITUYECKOTO
nosst. HoMeHkaTypa KOMIUIEKCHBIX COEAMHEHUM.
MN3omepus u quccounanisi KOMIUIEKCHBIX COSIMHEHUH.

KommnbrorepHas
Mpe3eHTalus
(2 vaca)




4.3. JIabopaTopHble padoThI

Homep
membol
OUCHUUNTUHDL

Haumenoeanue nabopamopuoii paéomot

Oobvem
(uac.)

Buo
3aHAmMUA 6
UHMEPAKMUGHOI,
AKMUGHO,
UHHOGAUUOHHOI
dopmax,
(uac.)

N3yueHne 0OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHECHHUN

JlabopatopHas
pabora
HCCIIEI0BATEIbCKOTO
tumna (2 Jaca)

Omnpenenenue TermaoBoro 3ddexra peakuuu
HEeUTpaIU3aluu

JlabopatopHas
pabora
HCCIIEI0BATEIbCKOTO
tuna (2 yaca)

OnpeneneHne CKOPOCTH XMMUYECKON
peakuuu. M3ydeHnne XuMu4eckoro
paBHOBECHS.

JlaGopaTtopHas
pabora
HCCIIEI0BATENILCKOTO
tuma (2 gaca)

N3ydeHue neKTpoIuTHIeCcKOn
JUCCOITMAIIMY U PEAKIIU B PaCTBOPAxX
ANEKTPOJIUTOB

JlaGopaTtopHas
pabota
HCCIIeT0BATEIECKOTO
tuna (2 Jaca)

N3yuenune okucauTenbHO-
BOCCTAHOBUTEJIbHBIX pEaKLUI

JlabopatopHas
pabota
HCCIIEI0BATEIbCKOTO
tuna (2 Jaca)

N3yuenne aneKTpOXUMHYECKHUX MTPOLECCOB

JlabopatopHas
pabota
HCCIIeI0BATENILCKOTO
tuma (2 gaca)

HSy‘leHI/IC XHUMHYECKHX CBOHCTB METAJJIOB

JlaGopaTtopHas
pabota
HCCIIeT0BATEIHCKOTO
tuma (3 gaca)

I/IsyquI/Ie KOMIIJIEKCHBIX CO€IUHEHUI

JlaGopatopHas
pabota
HCCIIeI0BATEIbCKOTO
tumna (2 Jaca)

HUTOro

17

17

4.4. CemuHapbl/ NpaKTHYECKHE 3aHITHSI
VY4eOHBIM MJIaHOM He MPEAYyCMOTPEHO

4.5. KoHTpo/IbHBbIEe MEPONIPUATHSA: KYPCOBOI NPOEKT (KypcoBasi paboTa), KOHTPOJIbHAS

padora, PI'P, pedepar

Y4eOHBIM MJIaHOM He TPEIyCMOTPEHO




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue i z t.p, uac yueonvix Ouenka
uacoe Komn. P -
Ppazoenoe OuCUUnIUHb OIIK-2 3aHAMUT pe3yiomamoe
1 2 3 4 5 6 7

1. CtpoeHue BeleCcTBa. 11 + 1 11 JIk, JIP, CP TECTHI,
9K3aMEH

2. OCHOBBI XUMHYECKOH TEPMOTUHAMUKH. 10 + 1 10 JIk, JIP, CP TECTHI,
9K3aMEH

3. XuMuueckass KHHETUKA U KaTajlu3. 9 + 1 9 JIk, JIP, CP TECTHI,
9K3aMEH

4. PactBopsl. [luctiepcHBIE CHCTEMBI. 11 + 1 11 JIk, JIP, CP TECTHI,
9K3aMEH

5. OKUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU H 12 + 1 12 JIk, JIP, CP TECTHI,

SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH

6. X¥Must METAILIOB. 10 + 1 10 JIk, JIP, CP TECTHI,
9K3aMEH

7. X¥MHsI KOMILTIEKCHBIX COCAUHEHU. 9 + 9 JIk, JIP, CP TECTHI,
9K3aMEH

6ce20 4acoe 72 72 1 72




6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

Xumus: yauebHoe nocodue (mporpamMma, MeToJl. pEeKOMEHAlNN, KOHTPOJIbHBIE BOIIPOCHI U
3a/IaHusl, MPOTPaMMHUPOBAHHBIE BOTIPOCHI 17151 camokoHTpodst) / T.A. Jlonckas, H.IT.
Kocmauesckas, B.A. fckuna. - bpatck : bpl'VY, 2008. - 114 c.

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

65 c.

. Xumus: yueonoe mocodue / T. A. Jlonckas, [u ap.]. - 2-e usn., nepepad. u go. - bparck: bpI'V,

2009. - 70 c.

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

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

. Bapnansn, M. A. Xumus: 1a00paTOpHBIA MPAKTUKYM JUIS TEXHUYECKUX HAIPABICHUN

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

7. TEPEYEHb OCHOBHOHM W JOMNOJHHUTEJBHON JINTEPATYPHI,

HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMIIIAHBI

Buo Konuuecmeo
No Haumenosanie u3oanus 3(;;_ Ikzemniaapoe | Obecneuen-
6 Hocmb,
MUA\ Gubnuomere, | (3x3./ uen.)
mT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 I'manka, H. JI. OOGmmast xumus : y49eOHUK TSI JIk, JIP, 101 1
OakanaspoB / H. JI. 'munka. - 19-e usn., nepepal. u cP
not. - M. : FOpaiir, 2014. - 900 c. - (bakanasp.
bazoBelit kypc).
2 AxmeroB H.C. O0miast u Heopranudeckast XUMHS: JIx, JIP, 15 0,75
yuebnuk ans By30B/H.C. AxmeroB. — M.: Bricias cP
mkoia, 2009. — 743 c.
3 Koposun, H. B. OGmiast xumus : yaeOHUK TSI By30B / HKéi)IP’ 14 0,75

H. B. KopogwuH. - 9-¢ u3n., mepepad. . - M. : Beicias
mkona, 2007. - 556 c.

JlonoJIHUTeIbHAS JIUTEpaTypa

4 JIuaun, P. A. Xumudeckue cBoicTBa Heopranmueckux | JIk CP 10 0,5
BellecTB : yuel. mocobue ans By3oB / P. A. Jlunun, B.
A. Momnouxo, JI. JI. AunpeeBa. - 5-€ u3l., CTEpEOTHIL. -
M. : KonocC, 2008. — 408 c.

5 Boskos, H. U. Xumus: yuebHoe nocobue amst Byso / | JIk CP 10 0,5
H. U. Bonkos, M. A. Menuxosa. - M. : U3narenbckuit
neHTp «Akagemusi», 2007. - 336 c.

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

ZaitiieB O.C. Xumus: yueoHoe mocooue / O.C. 3aiiieB.
— M.: Akanemus, 2008. — 544 c.

JIx, JIP,
CP

0,25

I'munka, H. JI. 3agaum u ynpakxueHus 1o oomeit
xumun [Teker] : yueOHO-pakTHUEecKoe mocooue / H.
JI. Tnunka; I[lox pen. B. A. Ilonkosa. - 14-e u3zz. - M.
: FOpaiir, 2015. - 236 c.

CP

20

Mertamisl : yue6Hoe mocooue / T. A. Jlorckas, M. A.

Bapnansiu [u ap.]. - bparck : bpl'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/yY4ebHble %201%20y4ebHo-
MeToanyeckune%20nocobus/Xummsa/OoHckas %20T.A.%20MeTann
bl.Y4ye6.nocobume.2008.pdf

JIx, JIP,
CP

80+ 1(DP)

10

Xumus: 1abopatopHblil mpakTukyMm / M. A. Bapnansu
[u np.]. - Bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Y4ye6Hble %201 %20y4ebHo-

MeToanyeckune%20nocobus/Xumusa/BapaanaH%20M.A. Xumus.J1a
0opaTopHbIN%20npakTukym.2010.pdf

JIP, CP

202+ 1(DP)

11

Pycuna O.b. Xumus. Metoauyeckue ykazaHus 1Jis
MOATOTOBKU CTY/IEHTOB K TEKYIIEMY U UTOTOBOMY
koutpoio / O.b. Pycuna. — Bparck: bpl'Y, 2011. —

155c.

http://ecat.brstu.ru/catalog/yY4e6Hble %201%20y4ebHo-
MeToanyeckune%20nocobus/Xummnsa/Pycnia%200.5.%20Xumus.
%20MeToanyeckme%20yka3zaHma%200n89%20noarotokn%20«k%
20TekyieMy%201%20utorosomy%20koHTponto(TecTs!).2011.pdf

JIk, JIP,
CP

80+ 1(P)

12

Bappansa, M. A. Xumusi: 1a00paTOpHBI MPaKTUKYM
JUIS TEXHUYECKUX HAIPaBJICHUI OATOTOBKHU
akajemMuueckoro Oakanaspuata / M. A. Bapnausu, C.
®. Jlanuna. - bparck : bpI'Y, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/y4ebHble%201%20y4ebHo-

meToanyeckune%20nocobus/Xummns/Bapaanan%20M.A.%20Xvmua.J1a6.
%20npakTnkym.2015.pdf

JIP

48+ 1(DP)

11



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

8. NEPEYEHD PECYPCOB NHPOPMAILIMOHHO -
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJINMBIX
AJIsSI OCBOEHUS JUCHUIIJINHBI

1. DnexkTpoHHBIN KaTanor oudbnuorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN
=BOOK&P21DBN=BOOK&S21CNR=&7211D=

2. DOnextponHas 6ubnuorexa bpl'V http://ecat.brstu.ru/catalog/Yue6unie%201%20
yuebHo-MeTonndeckne%20mnocobus/Xumus

3. DiekTpoHHO-OMONMOTEYHAasT cHUcTeMa «YHHUBEpPCHTETCKas Oubiauorexka onliney
http://biblioclub.ru/

4. DnekTpoHHO-OHOJIMOTEUHAS cucrema «M3naTenbCcTBO «Jlauby»
http://e.lanbook.com/

5. HWudpopmanmonnas cucrema «EauHOE OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcamy http://window.edu.ru/

6. Hayunas snexrponnas o6ubnuoreka eLIBRARY.RU http://elibrary.ru/

7. VYuumepcuterckas wuHpopmanmonnas cucrema POCCHUA (YUC POCCHUA)
http://uisrussia.msu.ru/

8. Xwumuueckas uHpopmanuonHas cetb Poccun http://www.chemnet.ru/

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

10. OOpa3oBaTelbHBIN pecypc Mo XUMUHM «AnxuMuk» http://www.alhimik.ru/

11. ExeMecs4HBIH HAayYHO-TIOMYJISIPHBIH KypHaI «Xumus u Kuzub»
http://www.hij.ru/

9. METOJIMYECKUE YKA3AHUSI JJISI OBYYAIOLIUXCS MO OCBOEHMIO
JUCHUTIIMHBI

PabGora oOywarommxcs HaJg KypcoM XMMHH CIaraeTcss W3 CISAYIOMUX JJIEMEHTOB:
CaMOCTOSITENIbHOE M3yYyeHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJTHEHHE
KOHTPOJIBHOH pabOThl, TPOXOXKJACHWE TEKYIIET0 KOHTPOJIsA, J1ab0paTOPHOTO MPAKTHKYMA,
MOCEIICHUS JIEKINI, MHIUBUIYAJIbHBIX U TPYIIIOBBIX KOHCYJbTAllUH, TPOMEKYTOUHON aTTeCTALMU
- DK3aMEHa.

[Ipuctynas K M3Y4YEHUIO NUCHUIUIMHBI, HEOOXOAUMO, MPEXKAE BCETO O3HAKOMHUTHCS C €ro
COJIEpKAaHUEM TI0 TEMaTUYECKOMY IUIaHy, OOBbEMOM KaXKI0M TEeMbl M IOCJIE€I0BATEIbHOCTHIO
CoZEpKaIMXCs B HEM BOIPOCOB. M3yuars Kypc cieayer mo oTAelbHbIM TeMaM. [Ipu mepsom
YTEHUU CIIEJIyeT MOJIYYHTh OO0IIee MpeACTaBIeHHe 00 M3Yy4aeMbIX BOMPOCAX, & TAKKE OTMEYaTe
TPYJIHbIE U HESICHBIE MECTA. 3aTE€M MEPEXOUTH K JIETATbHOMY U3YyUYEHHUIO MaTepuaa.

Heo6xomuMo yCBOUTH BCe TEOPETHUUECKHUE TTOTOKEHUS, MAaTEMaTHYECKUE 3aBUCUMOCTH U MX
BBIBOJIBI, @ TAK)KE€ NPUHLMUIBI COCTABICHUS YPAaBHEHUW. BHUKHYTH B CYIIHOCTH TOTO WJIM MHOIO
Bompoca. M3ydeHwe Bompoca Ha YpPOBHE CYIIHOCTHM, a HE Ha YPOBHE OTAEIBbHBIX SBJICHHUI
croco6cTByeT Oosee rTy0OKOMy U TPOYHOMY YCBOEHHUIO MaTepuana.

Jlekuu - BBIpa)XarOT OCHOBHOE COAEPKaHWE 3HAHMM M3Y4aeMbIX AUCHUUILINH, OPraHU3YIOT
dbopMupoBaHUE 3HAHHWI B CHUCTEMY, YCTAHABIMBAIOT CBSI3b CO BCEMH BHAAMU Y4eOHOUl palOTHI.
Jlekuuy 4uTarOTCS MO OCHOBHBIM pazzieiiaM Kypca XuMus. [Ipu 3ToOM neTanbHO paccMaTpUBaKOTCA
HEJOCTAaTOYHO MOJIHO OCBEIICHHBIE B y4eOHOW M yuyeOHO-METOIUYECKOW JUTepaType MOHATUS U
3aKOHOMEPHOCTH, COCTABJISIOIINE TEOPETUUECKHE OCHOBBI TUCITUTIIIMHBI «XUMHS».

Memoouxa padomot ¢ 1eKYUOHHBIM MAMEPUATIOM

1. OGs3aTeNbHBIM YCIIOBUEM SIBIISIETCS TIOCEIIEHUE BCEX JICKIIMM U KOHCTIEKTUPOBAHHUE
M3J1araeMoro Marepuaia.

2. YCBOCHHE U 3aKpEIUICHHE MaTEPHUAJIOB JICKIIMH HEOOXOMMO IIPOBOINUTE B TIEPBBIC JTHH
noclie e€ MPOCIyIIUBaHUs, TaK KaK 9TO MOTPeOyeT HAMMEHBIIINX 3aTpaT BpeMEHH! Ha U3yUYCHHE
JTAHHOM TEMBI.

3. BHavane HEOOXOAMMO H3yYUTh KOHCIIEKT JEKIUH, CXEMbl U PUCYHKH, NMPHUBEAEHHBIC B
HéM. [Ipy HEOOXOIUMOCTH ClemayeT OOpaTUTHCS K PEKOMEHJIOBAHHOW JUTEpaType W JOTOJHHUTH
JICKIITMOHHBIE CBEIACHUS.

4. B 3aximr04eHNe MBICTIEHHO TIPOpaboTaTh OTBETHI Ha BOMIPOCHI TIJIaHa JICKITUH.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://biblioclub.ru/
http://e.lanbook.com/
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5. B ciyuae npomycka JeKIMy u3ydeHre MaTepralia 1 MoJroToBKy pedepara 1o reMe
JICKIIMH IPOBOJIUTH [0 PEKOMEHA0BAaHHOH JIuTepatype. [Ipu 3ToM 3HAYUTEIbHO YBEIUYHBACTCS
BpEMs CaMOIIOJITOTOBKH.

6. IIoBTOpHO BO3BPATUTHCS K MaTepUaliaM JIEKIIUU HEOOXOJMMO:

- TIPH TIOATOTOBKE K MTOrOBOMY 3aHSITHUIO; IPU MOJATOTOBKE K UTOTOBOMY KOHTPOINIIO (IIPU ITOM
HEOOX0AMMO 00paTHTh BHUMAHHUE Ha 00bEM KOHTPOJIBHBIX BOIIPOCOB).

JIaGopaTopHblil NMPaKTUKyM BKJIKOYaeT B ceOs jgabopaTopHble pabOThl [0 OCHOBHBIM Te€MaM
Kypca XHMMHS W HaNpaBlIeH Ha YIIIyOJEHHOE H3YyYCHHE TEOPETHMUYECKOro MaTepuaylia M Ha
npuoOpeTeHne yMEHHUs, HaBbIKOB M OIIbITa IPOBEJCHUS HKCIEPUMEHTA, aHalu3a U 00paboTKH ero
pE3yJIbTAaTOB.

IIpy mNOArOTOBKE K BBHINOJIHEHUIO JIAOOPAaTOPHBIX PAOOT HCHOJIB3YIOTCA METOANYECKHE
yKa3aHHUs, B KOTOPBIX OMHUCAHbI METOJbl HCCIECIOBAHUS, YCIOBHS IPOBEACHUS OIBITOB U
c(hopMyIHPOBaHbl BOIPOCHI U 3aJjaHUs K J1a00OpaTOpHBIM paboTaMm.

C uenpi0 OIEHKM YPOBHS OCBOGHHMS MaTepuaja Mo Kaxaol JsabopaTtopHoil pabote
COCTaBJIIETCS OTUET, HA OCHOBAHUU KOTOPOT'O MIPOBOJUTCSA 3alIUTa JJAOOPATOPHON PabOTHI.

JIaGopatopHble pabOTHI MPOBOAATCS B CIEHUATU3MPOBAHHBIX J1a0OpaTOpUAX, CHAOKEHHBIX
HE00X0UMBIM O0OPYAOBaHUEM M XHMHUYECKOH mocymoil. Jlis akTHBM3aLMU NPOLECCa OCBOCHMS
PHUEMOB JTAOOPAaTOPHOTO IKCIIEPUMEHTA CTYACHTHI KOOTIEPUPYIOTCSL B TPYMIIBI IO 2-3 YeIoBeKa, YTo
HO3BOJISIET KOJJIEKTUBHO 00CYKJaTh €ro pe3yJbTaThl U (POPMYIHPOBATH BBIBOIBI.

CamocrosTenbHas paboTa MPOBOJUTCSA C IENBI0 YIIIYOJNCHHUS M 3aKPEIUICHUS MOJYYEHHBIX B
XO0JIe ayJUTOPHBIX 3aHATHHA 3HAHUM U NPHOOPETEHUs HABBIKOB MCIOJIb30BAHUS PEKOMEH]yEeMOM
JUTEPaTyphl, HABBIKOB HAy4YHOTrO HccienoBaHus. CamocTosTeNnbHas padoTa BKIIOYAET pEIICHUE
3ajjay pacueTHOro XapakTepa, MOATOTOBKY M 3aBepllieHue oQopMIIeHHs J1abopaTOpHBIX pPadoT,
MOJTOTOBKY K KOHTPOJIBHBIM MEpOTPHUSATHSIM, TOCEIIEHHE KOHCYJIbTAIMi, N3y4YeHHEe OCHOBHOTO H
JIOMOJIHUTEIBHOIO MaTepHaia 1o yueOHUKaM U ocoOusiM, paboTy Ha KOMIIbIOTEpE U B OMOIHOTEKE,
9K3aMeHy | T.II.

JIrobass  ¢opma camMOCTOATENIbHOW pabOThI  CTylE€HTa HAuMHAECTCA C  W3YyYeHHs
COOTBETCTBYIOIIIEH JUTEpaTypbl.  YMeHHE pabdoTaTh C JUTEPaTypoill O3HA4YaeT HAYYUTHCS
OCMBICJICHHO T0Jb30BaThCsl MCTOUYHMKAaMH. CyIIecTBYeT HECKOJIbKO METOJOB paboThl C
JIUTEPATYpPOI.

OnvH W3 HUX - CaMbli U3BECTHBII - METOJ IOBTOPEHMS IPOYMTAHHBIA TEKCT MOXKHO
3ay4uTh Hau3ycTh. [IpocTOE IOBTOpEHNE BO3ACHCTBYET HA MaMATh MEXaHUYECKH U TIOBEPXHOCTHO.
[Tonmy4yeHHbIE TAaKUM IyTEM CBEIECHUS JIETKO 3a0BIBAIOTCS.

HaubGonee »>@@exTuBHbII MeTOA - METOJ KOJIMPOBAHUSA: IPOUYUTAHHBIA TEKCT HYXKHO
HOJBEPrHYTh OOJIBLIEH, YeM MpOoCcToe 3ayuMBaHue, o0paboTke. YToOB OCHOBATENbHO 00paboTaTh
UHPOPMALIMIO U 3aKOAUPOBATh €€ IS XPaHEHHWs, BAKHO NMPOBECTH LEJBIA Pl MBICIUTEIBHBIX
onepauuii: MPOKOMMEHTHPOBATh HOBBIE JAaHHBIEC; OLEHUTh WX 3HAU€HHE; MOCTABUTH BOIMPOCHI,
COITOCTaBUTH MOJIYYECHHBIE CBEJCHHUS C paHEE U3BECTHBIMH.

K xaxngoii Teme y4yeOHOW IUCHMIUIMHBI NOJO0paHa OCHOBHAas M JIOTOJHUTENIbHAS
nuteparypa (cm Tabm.).

Tab6muma.
Pexomennaruu mo pabote ¢ JIuTepaTypoi
Ne, HazBaHHWE TEMBI TUCIUTUTAHBI Pexomenyemas mutepaTypa dopma
OTYETHOCTHU
1.CtpoeHume BemecTBa. 11/ ctp. 36-175 3amuta JIP,
/2/ ctp. 5-107 YCTHBIN
/3/ ctp. 17-65 orpoc
/5/ ctp. 4-44; 128-147
/6/ cTp. 6-56
/7/ ctp. 5-91
/8/ ctp. 35-42; 107-115
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2.0CHOBHBIC TOHATUS XUMUYeckow | /1/ ctp. 223-248 3amura JIP,
TEPMOJMHAMUKHU. 2/ etp. 175-197 YCTHBIN

/3/ ctp. 115-142 ompoc

/5/ ctp. 45-61
/6/ cTp. 57-91
/7/ c1p.92-156
/8/ cTp. 54-65

3. Xumuueckast KHHeTUKa 1 katanus. | /1/ ctp. 249-288 zamura JIP,
/2/ B cTp. 197-225 YCTHBIN
/3/ ctp. 148-203 orpoc

/5/ cTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ ctp. 66-88

4. PactBopsl. JlucniepcHbie cuctemsl. | /1/ctp. 287-374; 675-747 samura JIP,
12/ ctp. 139-149; 225-227 YCTHBIN
/3/ cTp. 204-251 ompoc

/5/ ctp. 84-127

/6/ cTp. 125-151

/7] ctp. 220-318; 431-482

/8/ ctp. 43-53; 89-119; 186-200

5.OKUCIUTEILHO- /1/ cTp. 375-402 3amura JIP,
BOCCTAHOBUTEIIbHBIE  peaknuuu | | /2/ ctp. 234-247 YCTHBIN
3JICKTPOXUMHYECKHUE TIPOIIECCHI. /3/ cTp. 251-340 onpoc

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

6. XuMUsi METaJIOB /1/ ctp. 769-879 3amuta JIP,
2/ ctp. 279; 488-537; 546-697 YCTHBIN
/3/ ctp. 341-381 OTIpoC

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

7. Xumus KomriekcHbIX | /1/ ctp. 403-430 sammra JIP,
COEIMHEHUN 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 orpoc

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

N3zyuenue nureparypsl TpeOyeT BeeHUs paboumx 3amnuceid. 3amucu B TOH WM UHOM (opme
HE TOJBKO CIOCOOCTBYIOT NMOHHMMAaHHUIO U YCBOECHHIO M3y4aeMOro MaTepHajia, HO U IOMOTaioT
BbIpa0aThIBaTh HABBIKH SICHOTO U3JI0KEHUS B MUCBMEHHOH (hopMe TeX WIIM MHBIX TEOPETUYECKUX
BOIIPOCOB.

OnHOMl M3 OCHOBHBIX (POpPM 3amMcu sBISETCS KOHCHEKT. KOHCHEKT — CioXKHas 3amuch
COJIepKAaHUsI HMCXOJHOTO TEKCTa, BKIIOUalomias B ceds 3aMMCTBOBaHMA (LUTaThl) HauOolee
IIpUMEYaTeNIbHBIX MECT B COUETAaHUU C IJIAHOM MCTOYHMKA, a TAKXKe CKAThI aHalIU3 3allMCaHHOTO
MaTepHaia U BbIBOJBI 10 HEMY.
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Memoouueckue pekomenoauuu no cOCMaeieHuI) KOHCneKma

Kuury mnenecoo0pa3HO MPOCMOTPETH, O3HAKOMHUTHCA C OIJIaBJICHUEM M Hay4HO-
CIPAaBOYHBIM aMIlapaTOM, IPOYUTATh AHHOTALMIO W MPEAHUCIOBUE, a TAKXKE €€ IIPOJIMCTATh,
paccMOTpeTh WUIIOCTpAallMM, TaOJMHWIbl, JMarpaMMbl, MPUIOXKEHHA. Takoe MOBEPXHOCTHOE
IPOYTEHHE IO3BOJIUT Yy3HaTh, KakUe TIJIaBbl CIEIyeT M3Y4UThb Oojiee BHUMATEIbHO, a KaKHe
POYUTATH OBICTPO.

IenecooOpa3Ho 3anuchIBaTh HOMEpa CTPAHUL, KOTOpbIE NPUBIEKIN BHUMaHue. [To3xe
CJIeZIyeT BO3BPATUTHCS K HUM, IEPEUUTATh WIH NEpenucaTh HyKHYI0 HHpopmaruio. dusnueckoe
JieicTBUE 10 3aIMChIBAHUIO TOMOTaeT IPOYHO 3AJI0KUTh TaHHYI0 HHPOPMALIUIO B «OaHK MaMATH.

[Tpu oopmiteHnn KOHCTIEKTa HEOOXOAMMO CTPEMHUTHCA K EMKOCTH KaXKJOTO MPeI0KEeHuUS,
JKEJIaTeIbHO ITPUBOJUTH HE TOJIBKO TE3UCHBIE TIOJIOKEHUS, HO U UX JIOKa3aTenbCcTBa. MbIciau aBTopa
KHUTH CIEAYyeT W3JlaraTb KpaTKo, 3a00TsACh O CTWJIE M BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIONIOJIHUTEIbHBIX 3JEMEHTOB KOHCIEKTa JOJDKHO OBbITh JIOTMYECKH OOOCHOBAaHHBIM, 3alMCU
JIOJKHBI  pACOpPENeNIATbCA B ONPEACIICHHOM IOCJIEA0BATEIbHOCTH, OTBEYAKOLIEH JIOTMYECKOU
CTPYKTYp€ U3ydaeMoro marepuaia. s yTouHeHUs U 10MOJIHEHUs] HEOOXOAMMO OCTABIIATH MOJIS.

Jlnst mpoBepKU X0/1a M KauecTBa (POPMUPOBAHHUS KOMIETEHIINH, CTUMYIMPOBAHUS YIeOHOM
paboThl MPOBOAMUTCS TEKYyIIMH KOHTpPOJdb 3HaHWMH oOydaromuxcsi. OH  oOecrieuuBaercs
PELIEH3UPOBAHUEM OTYETOB I10 JJAOOPATOPHBIM paboTam, IPOBEPKOM KOHCIEKTOB JIEKIUH, YCTHBIM
OIPOCOM Ha ayJUTOPHBIX 3aHATUAX. /I MpoBeNeHUs TEKYLLEro KOHTPOJIS HCIIOJIB3YIOTCS TaKkKe
TECTOBbIE TEXHOJIOIMH. TeCTOBBIM KOHTPOJIb IPOBOJUTCS B JUCIUIEHHBIX KJIaccaX Ha KOMIbIOTEpax
U B OnaHKOBOM Buje. Pe3ynbrarel TeCTUpOBaHMS OLEHHUBAIOTCA MO OaJbHOW cHCTEME M 3aTeM
YUUTBIBAIOTCS MPH TEKYIIEH U TPOMEKYTOUHOM aTTECTAIMH 00yJaroIINuXCs

[IpoMexyrouHas aTrecrauus NpeJHa3HA4YE€HA NI ONPENEICHMs YPOBHS OCBOCHMSI BCErO
o0bema yueOHOW nucuuIUIMHBL. IIpomexyTouHas arrecTanysi MO AUCLUMILIMHE «XHUMHS» MOXKET
OpOBOJIUTHCA, Kak B ¢opme cobecepoBaHMus IO HK3aMEHALIMOHHBIM BOIpOCaM, TaK U C
HCIIOJIb30BaHUEM TECTOBBIX TEXHOJIOTUH.

[lonroroBka K INPOMEXYTOUYHOM AaTTECTallMd HAYUMHACTCA C IIEPBOrO  3aHATHS 11O
JUCIUTUTMHE, Ha KOTOPOM IPenojaBaTeib 3HAKOMUT 00yJaroIUuXCcs ¢ OCHOBHBIMU TPEOOBAaHHUSIMHU K
TEKyIIed M UTOrOBOHM arrecrauuu. BakHO ¢ caMoro Havana IUIAaHOMEPHO OCBauBaTb MaTepuall,
npopalaTelBaTh COOTBETCTBYIOIIME TEOPETUUECKUE U TNPAKTUYECKUE pasJlienbl JUCLUILIIMHBI,
(buKCUpyst HEesICHBIE MOMEHTBI JUI UX 00CYX/I€HUS Ha IUIAaHOBOM KOHCYJIbTAlUH.

Jlexuuu, 1a00paTOpHbIE M KOHTPOJIbHBIE PaOOTHI ABJSIOTCS BaXKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIbBKY OOy4aromuiicsi UMeeT BO3MOXKHOCTh OLIEHHTh YpPOBEHb COOCTBEHHBIX 3HAHUH WU
CBOEBPEMEHHO BOCIIOJIHUTH UMEIOLTHECS TPOOebI

9.1. MeToanyeckue yKazaHus JJisl 00y4aIOLIMXCS 0 BHINOJHEHHIO JIa00PaTOPHBIX padoT

JlabopaTopnasi paGora Nel . U3yueHne OCHOBHBIX KJIACCOB HEOPraHU4eCKUX
COEIMHEeHHI.

[{enb pabOTHI: MOTYYEHUE OKCHIOB, KUCIOT, OCHOBAHHM U COJIEH M U3y4eHHE UX XUMUYECKUX
CBOMCTB, TEHETUYECKOM CBSI3U MEXY KJIACCaMU HEOPTaHUYECKUX COCAUHECHUMN.

3amaHue:
. [lomyyeHue 0CHOBHOT'O, KUCJIOTHOTO OKCUJIOB, KUCITOTHI;

1
2. [Tomyuenue cpeaneit conu;

3. 3y4yeHue B3aUMOICHCTBHSI OCHOBHOI'O OKCH/JIA C BOJIOM;
4. TlonmydeHnue TUIPOKCUIOB KOOAThTa U XpOMa,

5. M3ydeHune cBOMCTB OCHOBHOIO U aM(pOTEPHOTO OKCH/IOB,;
6. 3yuenue B3auMOICHCTBUS COJIEH ¢ MeTaIaMu;

7. I3yueHne B3auMOIEUCTBUS KUCIIOTHI C COJBIO;

8. 3yueHue B3aMOIECTBUS KUCIIOTHI CO IMIENOYbIO;

9. [Momyuenune KUCION COJH,

10. [Tonyuenne OCHOBHOM COJIH.
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IopsiioK BBIDOJIHEHUS:

JIaboparopHyro paboOTy clelyeT HAYMHATH TOJIBKO MMOCIIEC U3YUYCHHUS TEOPETUUECKUX CBEICHUMN

¥ TIIATEIBHOM MPOpabOTKH METOIUKH ITPOBEICHHS JIAOOPATOPHOTO 3KCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOIINX 3TAIOB:

- 00cyxeHne 1abopaTopHOi pabOTHI M MOTyYEHHE AOIYCKA /ISl BHIIOTHEHHS;

- BBITIOJIHEHUE PabOTHI;

- 00paboTKa IKCIIEPUMEHTANBHBIX JaHHBIX, OQOPMIICHUE OTYETA;

- 3amuTa JIabopaTopHO PaboTHI

dopma OTYETHOCTH:

Pe3ynbrarhl J1abopaTOpHOro 3KCHepuMeHTa O(GOpMIIIIOTCS B BuAe ordeTa. OTYET JIOJDKEH
BKIIIOYATh: ATy BBIMOJHEHUS pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; Iedh PabOTHI; OCHOBHBIE

TECOPCTUUCCKHUE CBCACHHUSA; OKCICPUMCHTAJIBHYIO 4YaCTb C OIIMCAHUE BBIIIOJIHACMBIX OIIBITO

B’

HAOJIIOJIaEMBIX  SIBJICHUN, YpaBHEHHS NPOBEACHHBIX XMMMUYECKHUX pEaKUui; BBIBOJBI IO

nabopaTopHoi pabdore.

3ajaHus JUIs CaMOCTOSITEJIbHONW PabOThI:
1. Tlouemy B ombITe 1 JIaKMyC U3MEHUI OKpacKy?
2. Kakumu cBoiictBamu obnamaet okcua meau (11)?
3. ITouemy runpoxcun xpoma (111) pactBopsiercst 1 B Kuci0Te, U B MENOUH?
4. Ilpu B3aMMOZEHCTBUY KaKUX BEILECTB MPOTEKAET peaklus HelTpanin3auuu?

5. Ilpn kakux ycnoBusix oOpasyrorcs kucibsle coynu? Ilpu kakux ycnoBuUsiX 00pa3yroTcs

OCHOBHEIE cOJIn?

PexoMeHnaimy 1o BhIMOJHEHHUIO 3aJIaHHH U MIOATOTOBKE K JIA00OPATOPHOI paboTe

JIJ1st yCHeTHOTO BIOJIHEHHS! U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TEOPETUICCKUI MaTeprall B KOHCIIEKTE JICKIIHIA U yIeOHBIX MOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
000py1I0BaHHEM; METOJUKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS JIOITyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUeHb BOIIPOCOB IS 3alUTHI JTA00PATOPHOMA
paboTHL.

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

2. AxwmeroB H.C. O6uias u Heopranuueckast XuMusi: yaeoHuk 171 By308/H.C. AxmeroB. — M.

Bricmiag mkomna, 2009. — 743 c.
JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIsl TEXHHYECKUX HarpaBJICHHUIH
HOJrOTOBKU akajeMudeckoro Oakanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpI'VY, 2015. - 154 c.
4. Xwumus: nabopatopHslii npaktukym / M. A. Bapnanss [u np.]. - Bparck: bpI'Y, 2010. - 76

KOHTponbHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Kakas cBsI3b CyIIIECTBYET:
a) MEX/y OCHOBaHUEM M KHCIIOTOM;
0) OCHOBHBIM OKCHIOM U OCHOBaHHEM;
B) METAJUIOM ¥ OCHOBHBIM OKCHJOM;
I') KUCJIIOTHBIM OKCHJIOM U KHCJIOTOIA;
71) OCHOBHBIM OKCHJIOM U KMCIIOTHBIM OKCHJIOM?

2. Kakue mpoayKThl MOYKHO TIOJTYYHTh TPU ICHCTBUH CEPHOW KUCIIOTHI:
a) Ha XJIOpUJ] HaTPUs;

C.
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0) cynbdat HaTpUs?
3. Kakue mpomykThl oOpasyroTcst mpu B3aumojeiictBun ruapokcuna meau (II) ¢ 1 monem
A30THOM KUCJIOTHI? HanuinTe ypaBHEHHE pPEAKIIUH.
4. Hazosute conu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue nmpoyKThl MOYKHO MOJIY4YUTb MIPH JEHCTBUU CEPHOM KHCIOTHI:
a) Ha opTodocdar KaabIus;
0) cynbdat HaTpUsI?
Hanumure ypaBHeHUs peakuii.

JlaGopaTopnas pa6ora Ne2. OnpenesieHue TemioBoro 3¢ gexra peakuun HeiTpaIu3auum.

[{es1b paGOTHI: MPUOOPETEHNE HABBIKOB KAJIOPUMETPUUECKUX U3MEPEHHUH U TEPMOJMHAMUYECKUX
pacyeToB, CBS3aHHBIX C SHEPIeTUKON XUMHUYECKUX PEeaKLUi.

3ajianue: onpeaeauTh TerIoBor A3 (HEeKT peakuy HeUTpaIu3aluy CUIbHON KUCIOThI CUIIbHBIM
OCHOBAHHUEM C MCIOJIb30BAaHUEM KAJIOPUMETPUUECKON YCTAaHOBKU

ITopsAI0K BBINOJHEHUS:
JIaGoparopHyto paboOTy cielyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUMN
U TIIATEIbHON MPOpabOTKH METOAMKH ITPOBECHHUS JIA0OPATOPHOTO IKCIIEPUMEHTA.
JlaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOTHEHUS,
- BBITIOJTHEHUE PAOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3aIMTa J1JabOpaTOpPHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTtopHOro SKcrepuMeHTa OGOpMILIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKJIIOYATh. ATy BBINOJHEHHsS paOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIBHYIO 4YaCTb C OIIMCAHUC BBIIIOJIHACMLBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHUH, YypPaBHCHUs IPOBEJCHHBIX XHUMHYECKHX PEaKIMi; BBIBOABI IO
nabopaTopHoO# pabdoTe.

3aaHus Ui CaMOCTOSITEIbHOW PaOOTHI:

1. Kakoif 3Hak nMeeT cTaHJapTHast TEII0Ta 00pa30BaHUS:
a) )KUAKOM BoJbl; 0) ra3000pa3Hoi Boabl? Kakas U3 yKka3aHHbBIX BETUYHH OOJIbIIIE 110 a0COIIOTHOMY
3HayeHnio? O0BACHUTE, modeMy Q,H,0 <Q.H,0 .

2. Yro nokassIBaeT SHTAIBNHNA? UTO MOKA3BIBAET AH |, 7

3. Kakoii 3HaK nMeeT n3MEHEeHHE YHTATIBINH B CIEAYIONIUX MpoIeccax:
a) CropaHue BOJIOPO/Ia;
0) KOHJeHCallUs BOSHOTO Tapa;
B) pa3Io’KEHUE BOJIBI HA BOJAOPO M KUCIIOPOI;
T') 3aMep3aHue BOAbI?
4. Yka3aTh ypaBHEHHE peaKkluu, AH° KOTOPOH SBJISETCS SHTANbIKMENH 00pa30BaHUs BEIIECTBA!

a) CaO,, +CO,, =CaCO
6) C,, +2Cl,,, =CCl
B) CF,, =C, +2Fy,)-

5. Jlmst kakoro BemiecTBa YHTANBINS 00pa30BaHMs paBHA HYIIO?
a) H,0,;6) H,50,;B) O,;T) O,.

3(x) !

4(x) !

PexoMeHnaImm 1no BBIMOJIHEHUIO 33/IaHUH ¥ MOATOTOBKE K JIa0OpaTOpHOii paboTe
JI71s1 yCcrienrHOTo BBITIOJTHEHUSI M 3aIIUTHI TJa00paTOPHBIX pab0T PEKOMEHTYEeTCsI
CHCTEMATUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHIO T10 CIEAYIOLIEN CXEME:
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a) U3YYUTh TEOPETUUYECCKUN MaTEepHa B KOHCTIIEKTE JICKIIUHA U Y9€OHBIX MTOCOOMSIX;

0) IO3HAKOMUTHCA CO CBOMCTBAMH PEAreHTOB, MPOAYKTOB PEAKIIHii; XUMUYECKON TOCYI0H U
00opy0BaHNEM; METOUKAMHU TPOBEJCHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;

B) JIOMa IPEABAPUTEIHHO NOATOTOBUTH (POpMY J1aO00paTOPHOTO OTUETA;

') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIIsl IOMYyCKa K paboTe;

1) YCTHO MOJTOTOBUTH OTBETHI HA IPUMEPHBIN NEpeUeHb BOPOCOB JUIS 3aLIUTHI TaOOpaTOPHOIH
paboTHI.

OcHoOBHas uTeparypa
1. T'munuka, H. JI. O6muas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XxuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XumMusi: 1aG0paTOPHBINA MPAKTHKYM JIJI1 TEXHUYECKUX HAIPaBJICHUM
NOJATrOTOBKM akageMudeckoro 6akanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumus: nabopatopHblil mpakTukyM / M. A. Bapnanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KOHTpOJIbHBIE BOOPOCH! LI CAMOIPOBEPKHU

1. Kakue ypaBHeHMs Ha3bIBatoTCs TepMoxumuueckumu? IlpuBeaure npumepsl.

2. Ilpu KaKuX yCIOBHUSX TEIUIOBOW YPPEKT XMMUUYECKON peaKui YUCIEHHO PaBEH H3MEHEHUIO

SHTaJIbIUN?

3. Jyig KakuxX U3MEpEeHUH HCIIOJIb3yeTCsl KaJOPUMETPUIEeCKasi yCTaHOBKA?
Ha uro ykassiBaeT 3Hak A/ B IPOBEJEHHOM OIBITE?
[Touemy TemnoBbie 3G GEKTh peaknil HeUTpaIU3aluy COISTHOM U a30THOM KHUCIOT
TUAPOKCUAOM KaJIusl OJJMHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOThI HEUTpaJIN3allui YKCYCHON
KUCIIOTHI? B KakoM citydae TerioTa HedTpanu3anuu 0osblie?

o &

JlaGopaTopHnasi pa6ora Ne3. OnpeiesieHue CKOPOCTH XUMHYECKOi peakuun. U3yuenue
XHMHY€CKOr0 PABHOBECHS.

ﬂeﬂb [2&6OTBIZ N3YUCHHUC 3aBUCUMOCTH CKOPOCTHU XUMHYECKOH peaknuu OT KOHOCHTpAaun
pearupyromux BEUICCTB U TEMIICPATYPHI; UCCIICAOBAHNEC CMCUICHUA XUMHUUYCCKOI'0O PaBHOBCCHS.

3ajaHue:

1. VI3yuenue BIUSHUS KOHLIIEHTPAIIUU PEarupyIONINX BEIIECTB HA CKOPOCTh XMMHUECKOHN peakilnuu;
2. VI3yyeHne BIHSHUS TEMIIEPATypPhl HA CKOPOCTh XUMHUYECKON PEaKIInu.

3. M3ydeHue cMelIeHns XUMHYECKOT0 PaBHOBECHS MTPH U3MEHEHHH KOHIIEHTPAIIUU BEIIECTB.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO IMOCTIe U3YUEHHS TEOPETUIECKUX CBEICHUN
U TIIATENbHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHUT U3 CIECIYIONTUX ITAIMOB:
- o0cykaeHue 1abopaTopHOi pabOTHI U MMOJTyYEHHE JOMYCKa JJIS BBIOJTHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3aIIUTa J1JA0OpaTOPHOU PabOThI

dopma OTYESTHOCTH:

PesynbTarel 1a00paTOpHOTO AKCIEpUMEHTa OGOPMISIOTCS B BHAE oTdera. OTYeT OONKEeH
BKJIFOYATh: JIaTy BBHITIOJIHEHHWS paOOTHI; IMOJHOE Ha3BaHWUE paOOTHI; IeJb PaOOThI, OCHOBHBIC
TEOPETUYECKUE CBEICHUS;, OSKCIIEPUMEHTAJIbHYI0 4YacTb C OIMCAHUE BBINOJHSAEMBIX OIBITOB,
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HAOJIIOIaeMBIX ~ SIBJICHHH, YpPaBHCHHS IIPOBEICHHBIX XUMHYECKHX PpEaKLHUi; BBIBOJBI 110
nabopaTopHoii pabore.

3aaHus A8 CaMOCTOSITEIbHON paOoTHI:
1. Hamumwure MaTemMaTH4eCKOE BBIPAXKEHHUE CKOPOCTH JJISl CIIEYIOIINX PEeaKIIHA:

H, +Cl, —» 2HCI,;

2H,+0, »>2H,0;

CuO+H, »>Cu+H,0.

2. Kak usmensiercs ckopocTb peakiuu 2NO +0, — 2NO,
a) mpu yBennueHnu konnentpauuu NO B 1Ba pasa;
0) npu ogHOBpeMeHHOM yBennueHuH KoHIeHTpamuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOpPOCTH XMMHUYECKOW peaknuu? KakoB (usmdeckuii cMbICi ATOU
BEJIMYUHBI?
4. Hanumurte MaTeMaTU4eCKOE BBIPAKEHUE KOHCTAHTBI XHUMUYECKOTO paBHOBECUS JJIs
CIIETYIOIINX PEaKIIHIA:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B Kakyro CTOpOHY CMECTSITCSI pAaBHOBECHE B CIACAYIOIINX PEAKIIMIX
2C0+0, <>2C0, +568,48 k]Ix

250, +0, <> 2S0, +172,38 x/Ix ;
2HBr <> H, + Br, —59,83 x/Ix ;
2N, +0, <> 2N,0-56,90 xJ[x

a) MpU MOHUKEHUH TEMIIEPATyphl; 0) IpU MOBBILICHUH J1aBICHUS?

PexoMeHa1nu 1o BhINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOopHO paboTe

J1sl yCHEIHOro BBIIOJIHEHHS U 3aIlUThI 1a00paTOPHBIX pPadOT PeKOMEHyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXKJI0MY 3aHATHIO 110 CIEAYIOLIEH cXeMe:
a) U3YYUTh TEOPETHUUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX IOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JioMa MpeABapUTEILHO MOATOTOBUTEH (POpMY J1aOOPATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BONIPOCHI JUIs OMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIsl 3aLIUTHI J1a0OpaTOPHOM
paboTHI.

OcHoOBHas nuTeparypa
1. I'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., nepepad. u
nott. - M. : FOpaiit, 2014. - 900 c. - (bakamasp. ba3oBeblit Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckast XuMusi: yaeOHuk st By308/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTHKYM JIJIsl TEXHHYECKUX HarpaBJICHUH
MOJrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslif mpakTukym / M. A. Bapaanss [u np.]. - bparck: bpI'V, 2010. - 76 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. B uém 3axitouaeTcsi KUHETUYECKasi XapakTepUCTUKa XxuMudeckoi peakuuu? Ilepeuncinure
(bakTOpHl, OT KOTOPBIX OHA 3aBUCHUT.

2. Kakas ctaausi CJI0O)KHOM PeakIiuy Ha3bIBACTCS JTMMHUTHPYIOIICH?

3. Kaxoii Bua nmeeT KHHETHYECKOE ypaBHEHUE U3y4aeMoil B onbiTe 1 peakiuu?
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4. [loyemy B KadyecTBE NEPBOM TOUYKH KPHBOM CKOPOCTH PEAKIMA B TIEPBOM OIIBITE
IIPAaBOMEPHO UCIOJIb30BaTh TOUKY Hayajla KOOpAUHAT?

5. [louemy rpaduyeckas 3aBHUCUMOCTb CKOPOCTH peakUUM OT TEMIEpaTypbl HE MOXKET
BhIpa)kaThCsl mpsimMoi nuHUel? Mcnonb3ys ypaBHeHue Bant-I'odda, ycranosure hopmy ITuHHM U
000CHYy#Te, T0UYeMy Hellb3sl HAUMHATh 3Ty JIMHUIO OT Hayajla KOOpIUHaT.

JladopaTopnasi padora Ned. U3ydeHue 3J1eKTPOJIMTHYECKON TUCCONMAIIMN U peaKkuuii B
pacTBOpax 3JeKTPOJIUTOB.

! !CJ'IB [2360TBII HN3YUCHHUEC XapaKTepa JUCCOHALUN TUAPOKCUI0B IIMHKA U HUKCIIA, ITIOBCACHUSA
HHJUKATOPOB B Pa3JIMYHBIX CpCaax, Ha6HIOII€HI/IC CMCHICHUA PaBHOBCCHUS B paCTBOpPax
OJICKTPOJUTOB, UCCIICAOBAHUEC ITPOLIECCOB O6paTI/IMOFO n H606paTI/IMOFO TuapoJm3a COJICH.

3amaHue:
1. 3yyenue xapakrepa 3JEKTPOJIUTUYECKON JUCCOIMAIINU THIPOKCUIOB,;

2. VI3yyeHne paBHOBECHUS U €0 CMEILECHHS B PACTBOPAX CJIA0BIX AJIEKTPOJIUTOB,;
3. M3yyeHue peakluu B paCTBOPAX 3JIEKTPOIUTOB;

4. VzyueHne OKpacKu KUCIOTHO-OCHOBHBIX HHIIUKATOPOB;

5. 3ydyeHue peakuuu cpelibl paCTBOPOB HEKOTOPBIX COJIEH;

6. M3ydenue nomHoro (HeoOpaTUMOro) THAPOIH3a COCH.

[opsI0K BBIMTOJIHEHHMS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00cy K IeHre 1Ta00paTOPHON paObOTHI U MOJIyYEHHE JOMYCKA JUIsl BBITOJHEHMS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa JJA0OpaTOPHOU PabOThI

dopmMa OTYESTHOCTH:

Pesynbrarel nabopaTopHOro 3KcriepuMeHTa OoQOpMIAIOTCS B BuAe ordyeTa. OTYET NOIDKEH
BKJIFOYATh: JIaTy BBHITIOJIHEHHUS PaOOTHI; TOJHOE Ha3BaHWE pabOTHI; IeNb PaOOThI; OCHOBHBIC
TEOPETHUUYECKUE CBEACHMS; HKCIIEPUMEHTAJIbHYI0 YacThb C OINHMCAHUE BBIIIOJHIEMBIX OIIBITOB,
HAOJIOAEMBIX  SIBIGHUW, YPAaBHEHMsSI TPOBEJEHHBIX XHUMHUYECKHUX PpEaKIUi; BBIBOABI TIO
nabopaTopHoii pabore.

3ajaHud JUIS CaMOCTOSITENIbHOW PabOTHI:

1. B 4eM cymIHOCTb TEOPUH AIIEKTPOIUTUUECKON AUCCOLIUALIUU?

2. UYro Takoe cTeneHb MEKTPOIUTUIECKON Tuccoruann’?

3. Ha kakwuie rpymisl yCIOBHO JIENAT SJIEKTPOIUTHI IO BEIMYMHE CTETICHH TUCCOIHALINU?
ITpuBenuTe npUMepsl MPEACTABUTENEH ITUX IPYIIIL.

4. Bo3MoxHa U peaklys MeXAy THIPOKCHIOM HATPHS U XJIOPHUIOM
KaJus?

5. YKaxuTe peakIiuio Cpeapl PACTBOPOB CIECAYIONINUX COJICH:

a) cynbdara HaTpuUs,

0) kapOoHaTa KaJus;

B) xsopuna xenesa (111);

r) propuna aMMoHUS.

PexoMeHnalinu 1Mo BEIMOJHEHHUIO 3aJaHUH U MOATOTOBKE K J1a00paTOpPHOU paboTe
J1J1s yCTIeTHOTO BBIMIOJIHEHUS U 3aIIUTHI TA00OPATOPHBIX pabOT PEKOMEHyeTCs

CUCTEeMAaTHYECKH TOTOBUTHCS K KQXKJIOMY 3aHSTHIO 10 CIISAYIOIIEH cxeMe:

a) U3yYUTh TEOPETUYECKUIN MaTepuall B KOHCIIEKTE JICKIIHI U y4eOHBIX MOCOOUSX;

20



0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MTPOIYKTOB PEAKIIMA; X MMHUYECKOU IMOCYI0N 1
060py2[OBaHI/IeM; MCTOAMNKAaMHU MPOBCACHHUA OIBITOB U TEeXHUKOU 6C3OHaCHOCTI/I;

B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIbHEIE BOIIPOCHI [Tl TOMYyCKa K paboTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NEpeYeHb BOMPOCOB IS 3alUThI Ja00paTOpHOI
paboTHI.

OcHoBHast IuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk aisa 6akanaBpoB / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kKypc).

2. Koposun, H. B. O6mas xumus : yaeonuk 11 By308 / H. B. Koposun. - 9-¢ u3z., mepepad.

- M. : Bricirast mkoia, 2007. - 557 c.
JlononuurenpHas IuTeparypa
3. Bappansn, M. A. Xumus: 1a60paTopHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJICHUH

MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.

4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapnansu [u np.]. - bparck: bpl'VY, 2010. - 76 c.

KoHTpoiIBEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. I[Touemy B onbITe | ruapoKcu KoOanbTa pacCTBOPHIICS TOJIBKO B PACTBOPE KUCIOTHI, @ TUAPOKCHU]L

xpoma (1) — B pacTBOpe KK1CIOTHI U B pacTBope 1wgnoun? Crenars BHIBOJ O XapaKkTepe
AIIEKTPOJINTUYECKON JUCCOLMALUY MTOTYYEHHbBIX THAPOKCUIOB.

2. Iloyemy B ombITe 2 MPOU30ILIO U3MEHEHUE OKPACKU UHUKAaTOPOB

B PacTBOpax KUCJIOTHl U OCHOBAHUS IIPU J0OABIEHUU COJIEH?

3. IIpu Kakux yCIOBHSX PEAKLUHU B PACTBOPAX AIEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky npuoOpeTaer JaKMyc B KHCIIOi, HEUTpaJbHOM U I1€JI0UHOM cpenax”?
5. Kakue conu He nojsepratotcs ruiponusy? IlpuBenure npumepsl.

Jladoparopnasi padora Ne5. U3yueHue OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.

ﬂeﬂb [!a60TI>IZ HN3YUCHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX CBOICTB 3JICMCHTOB B HI/I3HI€I>1,
npOMexcyTquoﬁ 1 BBICIIEH CTENEHSIX OKHCJICHHS; BIUAHUC CPCAbl HAa XapaKTCP OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX ITPOLECCOB.

3ajaHue:

1. UccaenoBanne OKMCINTENIHHO-BOCCTAHOBUTENBHOM IBOMCTBEHHOCTH COEIMHEHHI a30Ta B
TIPOMEXYTOUHOM cTenenn okucaernus N ;

2. Nzydenue BaussHUS pH cpepl Ha XapakTep BOCCTAaHOBIICHUS TIEpMaHraHaTa Kalus;

3. U3yuenune BHYTPUMOJIEKYISPHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

4. 3ydeHue peakiuu AUCIIPONOPLUOHUPOBAHUS MO/,

5. 3y4yeHue CBOMCTB OPTaHUYECKUX BEIIECTB B OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX.

Ilops 10K BBIMIOJHEHNS:

J'[a60paT0pHy}0 pa60Ty CJICAYCT HAYNHATD TOJIBKO ITOCJIC U3YYCHUA TCOPECTUYCCKUX CBEJICHUI

U TIIATEIHHOM MPopabOTKH METOIMKH ITPOBEICHHUS JIAOOPATOPHOTO IKCIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOIINX 3TANOB:

- 00cyxaeHre 1abopaTopHO pabOTHI U MOTYYEHHUE JOMYCKA JIsl BBITIOTHEHNS,

- BBITTOJIHEHUE padoThI;

- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;

- 3al1UTa J1abopaTOpHON PabOTHI
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dopma OTYETHOCTH:

Pe3ynpraThl 1a00paTopHOro SKCIepuMeHTa OoGOpMIIIOTCS B Buae oTueTa. OTYET JOJDKEH
BKITIOYATh: ATy BBINOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE paOOTHI; IeNb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX ~ SIBJICHWH, YypPaBHEHUs IPOBEJCHHBIX XHUMHYECKHX PEaKIMid; BBIBOABI IO
naboparopHoit padore.

3aaHus Ui CaMOCTOSITEIbHOW PabOThI:
1. Kakne peakiiuy Ha3bIBatOTCA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HKENPUBEIEHHBIX PEAKIMI OTHOCATCS K OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIM:!
a) H,+Cl, »>2HCI,
0) SO, +Br, +2H,0 —2HBr+H,SO, ;
B) NH,Cl— NH, +HCl;
r) Cr,(SO,)+3KOH — Cr(OH), +3K,S0, ;
n)  HSO, +2H,5—>35+3H,0;
€) 2Cul, »>2Cul+1,,;
%) CuCl, + Na,S —> CuS+2NaCl;
3) NH,NO, - N, +3H,0.
3. Kakoe Bel1ecTBO Ha3bIBAE€TCsl OKUCIMTENEM, a Kakoe — BoccTaHoBuTeneM? [IpuBenuTe npuMepsl.
4. Kaxoii npoiiecc Ha3bIBa€TCs OKUCIEHUEM, 8 KAKON — BOCCTAaHOBJIEHUEM?
5. Kakue U3 HHXKenpHuBeIeHHbIX IIPOLIECCOB MPEICTABIIAIOT COOOM OKHUCICHUE, a KAKUE —
BOCCTAHOBJICHHE:

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

PexoMeHnaimy 1o BhIMOIHEHHUIO 3a/IaHUH U TIOATOTOBKE K JIA0OPATOPHOU paboT

JIJ1st yCHeTHOTO BIIOJIHEHHS U 3aIIUTHI 1a00PaTOPHBIX PadOT pEKOMEHTyeTCsI
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHITHIO IO CICIYIOIICH cXeMe:
a) M3YyYUTh TCOPETUUYCCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEAreHTOB, MMPOAYKTOB PEAKIIHIA,; XUMUYECKOH MOCYI0H U
06OPYI[OBaHI/I€M; MCTOAWKAMHU MMPOBCACHHA OIBITOB U TEXHUKOU 6C3OHaCHOCTI/I;
B) JioMa MpeABapUTEIbHO MOATOTOBUTH (opMy T1a00OPaTOPHOTO OTUETA;
T') OTBETHTHh Ha KOHTPOJIBHBIE BOITPOCHI JUIS TOTYCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUeHb BOIIPOCOB IS 3alTUTHI JJA00PAaTOPHOMA
paboTHL.

OcHoBHast TuTepatypa
1. T'nunka, H. JI. O6mas xumus : yueOHuk juig 6akanaspoB / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBerit Kypc).
2. AxwmeroB H.C. O6mas u Heopranuueckast XuMusi: yueOHuk a7 By30B/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas TuTEpaTypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuata / M. A. Bapnaunsn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.
4. Xumus: naboparopHblil mpaktukyMm / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.

KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. OOBsicHUTE, TOUEMY HUTPUT HaTpUsi MOXkeT BbicTynaTh B OBP 1 kak okucnuTens, U Kak
BOCCTaHOBUTEIIb.

2. OOBsICHUTE, UCTIONIB3YSI PE3YIIbTAThI IPOBEACHHBIX HCCIEIOBAHNHN, KaK BIUSAET XapaKkTep Cpe/bl
Ha MPOIECCHl BOCCTAHOBJICHUS [TIEpMaHraHaTa Kajusl.
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3. Onpenenure, K KAKOMY TUILy OTHOCATCSI OKUCIIMTEIbHO-BOCCTAHOBU-TENbHbIE PEAKIINY,
paccmaTpuBaeMble B 1a00paTOpHOI padoTe.

4. YKaxuTe, aTOM KaKoro 3JIEMEHTa B MOJIEKYJIC HUTpaTa MEIU B OIBITE 3 SIBIISIETCA
BOCCTAHOBUTEJIEM, a KAKOT'O — OKUCIIUTEIEM U IT0UYEMY.

5. OOBsicHUTE, UCHIOJIB3Ysl PE3YIbTAThI IPOBEAECHHBIX UCCIIEJOBAHUH, KAKYIO (DYHKIIHIO MOTYT
BBINOJIHATH Opranndeckue seuiectsa B OBP

JladopaTopnasi padora Ne6. U3yueHue 3j1eKTPOXMMHUYECKHUX MTPOLECCOB.

! !GJ'IB [2360TBII HN3YUCHHUC DJICKTPOXUMHNYCCKUX ITPOLECCOB, MPOTEKAOIIHNX B raJIbBAHUYECCKOM
9JICMCHTC U IIPU 3JICKTPOJIN3C BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.

3amanue:
1. M3yuenue nporecca 00pa3oBaHUe rajlbBaHUYCCKHUX Hap MPH XUMUYECKHX PEAKIUIX;

2. VI3yyeHue >1eKTpoIin3a BOJHOTO PACTBOPA HOAMIA KAJIUS C UHEPTHBIMU JICKTPOIaMH;

3. M3ydeHue 31eKTpoin3a BOAHOTO PacTBOpa Ccylbdara Kajius ¢ HHEPTHBIMU AJIEKTPOIaMU;

4. Vzyuenue 3J1eKTpoiIr3a BOAHOTO pacTBOpa Cyinb(ara MeIu C UHEPTHBIMHU JIEKTPOIaMHU;

5. M3ydeHue 31eKTpoiin3a BOAHOTO PacTBOpa Cylb(dara Meau ¢ paCTBOPUMBIM MEIHBIM aHOJIOM.

[Tops/I0K BBIMIOJIHEHHS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHNA
U TIIATEIbHOM MPOpabOTKH METOIMKH IPOBEIACHHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00cyKIeHre 1Tab0paTOPHON paObOTHI U MOJTYYSHHE JOMYCKA JIJISl BBIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa YKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

PopmMa OTYETHOCTH:

Pe3ynbpTaThl 1a00OpaTOpHOro IKCHEPUMEHTAa OQOPMIISAIOTCS B BUAE oTyeTra. OTueT IOJIKEH
BKITIOYATh: ATy BBINOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE pabOTHI; IeNb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS;, HKCIEPUMEHTAIbHYI0 YacTh C ONMCAaHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBbIX  SIBJICHWH, YypaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.

3ajaHus JUIS CaMOCTOSITENIbHOW PabOThI:

1. Kakoii mporiecc Ha3bpIBa€TCs AIEKTPOIN30M?

2. Kaxo# a71eKTpoA pH 2JIEKTPOIN3E HA3bIBAETCS KATOAOM, a KAKOM — aHOIOM?

3. UeM OTIMYAIOTCS MPOLECCHI AIEKTPOJIN3a, IPOTEKAIOIINE B PACTBOPE U PACILIABE HIIEKTPOJINTA?
4. Kakue BemiecTBa MOTyT BOCCTaHaBJIMBATbCs Ha Karoae?

5. Kakue BelecTBa MOT'yT OKUCIISIThCS Ha aHOJIE?

PexoMeHaanmu mo BhIMOJHEHUIO 3aJJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTrienHOTO BBIMIOJHEHUST U 3aIIUTHI Ja00OPaTOPHBIX pabOT PEKOMEHTyeTC s
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOIIEH CXeMe:
a) U3YYUTh TEOPETUUECCKUN MaTEepHaI B KOHCTIEKTE JICKIIUA U YI€OHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMH PEAreHTOB, MPOTYKTOB PEAKIIUI; XMMUYECKOU MOCYI0N U
000pyI0BaHNEM; METOIMKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOU 0€3011aCHOCTH;
B) JIoMa MpeABapUTEIHHO MOATOTOBUTEH GopMy T1a00PaTOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIBHBIE BOMIPOCHI JIJIS IOTTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN MIEpPEeYeHb BOMPOCOB IS 3aIIUTHI Ta00PaTOPHOI
paboTHI.

23



OcHOBHas uTeparypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6axkanaspos / H. JI. I'nunka. - 19-e usn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBrbrit Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckast XuMusi: yaeOHuk 1711 By308/H.C. AxmeroB. — M.
Bricmas mxomna, 2009. — 743 c.

JononHurenpHas auTeparypa
3. Bappansa, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bpartck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapaansu [u np.]. - bparck: bpl'Y, 2010. - 76 c.

KOHTDOHBHLIC BOIIPOCHI 1JId CaMOIIPOBEPKU

1. OOBsicHHUTE, KAaKYIO POJIb B OKUCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX B IPOIIECCAX UTPAET KaToI, a
KYKYIO — aHO/I.

2. [loyemy U3MEHUJICS [IBET pACTBOPA B KATOJHOM M aHOJTHOM IIPOCTPAHCTBE JIEKTPOJIM3Epa MPH
aneKkTpoin3e BOAHBIX pacTBopoB Kl u K;SO,4?

3. Kakue 37eKTpo/ibl Ha3bIBAOTCSI MHEPTHBIMK? M3 KaKMX MaTepHaaoB OHU M3TOTaBIUBAIOTCS?
4. Ha kakoM 3JIEKTpO/Ie TIPH dJICKTposu3e BogHOoro pactBopa CuSOy4 mosBisiercst Oypriid HaneT?
Yro 3T0 32 BEIecTBo?

5. O0bscHUTE, KaK TPOTEKAET AJIEKTPOJIU3 C PACTBOPUMBIM aHOJOM.

JlabopaTopnasi paGora Ne/. U3yyeHue XMuMHYE€CKHX CBOHCTB MeTAJLJIOB.

[{esib pabOTHI: U3yUYEHHE XMMUYECKUX CBOKCTB S-, P-, d-amementoB-merauioB (Mg, Al, Fe, Zn) u
HUX COeOUHEHUH.

3amanue:
. I3yueHne B3auMOJIeHCTBHS MarHus C KUCJIOTOW U IIEJIOYBIO;

1
2. M3ydeHne B3aMMOICHCTBHYSI ATIOMUHUS C KUCIIOTOW U IIETI0YBIO;
3. [lonyyeHue ruApoOKCHUIA ATFOMUHHUS U U3yYEHUE €r0 CBOMCTB;

4. VzydeHnne B3aUMOJICHCTBHSI JKeJie3a ¢ KUCJIOTOM | IIeT0YbI0;

5. Ilonyuenue ruapokcuna xenesa (1) u u3ydyeHnue ero cBOcTB;
6. [Tomyuenue rugpokcuaa xenesa (111) u usyuenue ero cBoicCTB;
7. I3yyeHue KaueCTBEHHBIX PEaKUUi Ha HOHBI Fe2+, Fe3+;

8. 3yueHue B3aMOICUCTBUS IIMHKA C KUCJIIOTOM M 1IEJI0YbI0;

9. [lonyyeHue TuAPOKCHIA IIUHKA U U3yYEHUE €r0 CBOMCTB;

10. 3y4yeHue B3aMOICUCTBUS IIUHKA C COJISIMHU.

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha4YMHATh TOJBKO MOCTIe U3YUEHHs] TEOPETUIECKUX CBEICHUN
U TIIATENbHON MPOPaOOTKH METOAUKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOMUT U3 CJIEIYIOUTUX ITAIOB:
- o0cykaeHue 1abopaTopHOi pabOTHI U MMOJTyYEHHE AOMYCKa IS BBIOJIHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3aIIKUTa JJabopaTOpHOU PabOThI

dopma OTYESTHOCTH:

PesynpTarel 1a00opaTOpHOTO IKCHEpUMEHTa OPOPMIISIFOTCS B BHAe oTdera. OTYeT IOMKEeH
BKJIFOYATh: JIaTy BBHITIOJIHEHHS paOOTHI; IMOJHOE Ha3BaHWE paOOTHI; IeJb PaOOThI, OCHOBHBIC
TEOPETUYECKUE CBEICHUS; OSKCIIEPUMEHTAJIbHYI0 4YacTb C OIMCAHWE BBINOJHAEMBIX OIBITOB,
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HaONIOAaEMBIX  SIBIGHWW, YpPAaBHEHHsSI TPOBEJACHHBIX XHUMHUYECKHX PpEaKIMi; BBIBOABI TIO
nabopaTopHoii pabore.
3aJaHus I CaMOCTOSITEIbHOM paOOTHI:

CoctaBuTh 31EKTPOHHO-Tpadudeckre GopMyIbl (IUarpaMMbl) BHEITHETO U MIPEBHEITHETO
SHEPreTHYECKUX YPOBHEH aTOMa MeTajlla U €r0 HOHa B OCHOBHOM COCTOSIHMH (Ta0J1.).

Tabnuna
Bapuant | Mertamn WNou metayuia | Bapuant Meraiun | Mon Meraina

1 Sc Sct 11 Ti Ti*

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

4 Sr Sre* 14 Cu cu®
5 Ga Ga™* 15 Mo Mo**
6 Fe Fe** 16 Hg Hg®*
7 Mo Mo 17 Cd Cd**
8 Mg Mg~ 18 Pb Pb**
9 Al AP 19 Cu Ccu®
10 Co Co* 20 Ca ca’*

PexomMeHnanmu 1o BhIMOJIHEHHUO 33JIaHUI U TIOATOTOBKE K JIA00OPaTOPHOI paboTe

JIJ1st yCHeTHOTO BHIMOJIHEHHS U 3aIUTHI Ta00PaTOPHBIX PadOT pEKOMEHTyeTCsI
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3y4YUTh TCOPETUUYCCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIIHI; XUMUICCKOHN MTOCYI0N U
000py1I0BaHHEM; METOJMKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS TOITyCcKa K pabore;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3aLIUTHI Ja0OpaTOPHOH
paboThL.

OcHoBHast TuTepatypa
1. TI'munka, H. JI. OOGmmas xumus : yueOnuk mjis O6axanaspos / H. JI. [nunka. - 19-e uza., nepepad. u
notr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBblii kypc).
2. Koposun, H. B. O6mias xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmas mxkoia, 2007. - 557 c.

JlonmonHuTenpHas TUTEpaATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.
4. Meramnsl: yauebnoe nocodue / T. A. Jlonckas, M. A. Bapaausiu [u ap.]. - bparck : bpl'Y,
2008. - 65 c.

KoHTpoJabHBIE BOIPOCH! JJIS CAaMOIIPOBEPKH

1. JlaiiTe Ha3BaHUS MPOJTYKTOB B3aMMOAEHCTBUS METAIUIOB C XJIOPOM, a30TOM, KDEMHHEM,
BOJIOPOJIOM, cepoii, pochopom, yriepoaom.

2. YKaXKHUTE OKUCIUTENb U BOCCTAHOBUTEIh B PEAKIIMM MAarHusl C KUCIOTON U MIEIO0YbI0?

3. Kakue cBolicTBa NPOSBISAIOT aIFOMUHUI M €r0 TUIPOKCU]] IIPU B3aUMOJECIHCTBUU C CEPHOU
KUCJIOTOW U TUJIPOKCHIOM HATpHsi?

4. Kakue cBoiicTBa mposBisitoT xkene3o (1) u ero ruapokcun mpu B3auMoAeHCTBHH ¢ CEPHOM
KUCJIOTOW U TUJIPOKCHIOM HATpHsi?

5. IlpuBenuTe peakuuu, MOATBEPKIAONTNE aMPOTEPHBIE CBOMCTBA IIMHKA U €r0 THIPOKCU/IA.
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JladopaTopnasi padora Ne8. U3yuyeHue KOMIJIEKCHBIX COeIMHEHUIA.
ﬂeﬂb [ZaGOTBIZ HN3YUCHUC SIBJICHUU KOMHHGKCOOGpaSOBaHI/ISI, CBOMICTB PAa3JINIHBIX KOMIIJICKCHBIX
COCTUHEHUN.

3ajaHue:
1. [Tony4yeHne aHMOHHOTO KOMILUIEKCA (TETpaloJOBUCMYTAaTa Kajusl) ;

2. [Tomyuenue rupOKCOKOMILIEKCOB;

3. [lonyyeHue KaTHOHHOTO KOMILJIEKCa

4. IToBegeHre KOMITJICKCHBIX COEIMHEHHI B peakusx oOMeHa
5. 3y4yeHue CBOMCTB JBOMHBIX COJEH

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyo paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE N3YYCHUS] TEOPETHUCCKUX CBEICHHIA
U TIIATEIbHON MPopabOTKH METOAMKH MIPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHne J1abopaTOpHOU pabOTHI U TIOTYyYEHHE IOMYCKA JJIsI BEIIOTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIMTa 1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

Pesynbrarel aboparopHOro sKcrepuMeHTa OGOpPMISIOTCS B BuAe oTdeTa. OTYET JOJDKEH
BKJIIOYATh: JaTy BBINOJHEHHsS pPaOOThI; IMOJHOE Ha3BaHUE paOOTHI; IeJib PabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBIINOJIHACMBIX OIIBITOB,
HaOJIFOIaeMBIX  SIBJICHUH, YypPaBHEHUs IPOBEJICHHBIX XHUMHUYECKHUX PEaKIMi; BBIBOABI 11O
nabopaTopHoi pabdore.

3ajaHus JUIs CaMOCTOSITEIbHONU PaOOTHI:

1. U3 xkakux cOCTaBHBIX YacTell COCTOSAT KOMIUIEKCHBIE COeAMHEHU?

2. YKaXuTe BUIIBI CBA3M B KOMILJICKCHBIX COCTUHECHUSX.

3. Yo Takoe KoopauHanroHHoe yrcio? [lpuBeaure npumepsl.

4. Hamummre no oAHOMY NpUMEpY KaTHOHHOTO, aHHOHHOTO U HEUTPAJIbHOTO KOMIUIEKCHOIO
COCIMHECHUS.

5. Yro nmokas3piBaeT KOHCTaHTa yCTONYHMBOCTH KOMIIEKCHOTO HOHA?

PexoMeHa1mnm 1no BhINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOopHOi paboTe

JU1sl yCHENHOTO BBITOJIHEHHSI 1 3aIIUThI 1a00paTOPHBIX pPabOT PeKOMEHIyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 110 CIEAYIOLIEN cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKOW MOCYA0N U
000py10BaHNEM; METOIMKAMU IPOBEICHHS ONBITOB M TEXHUKOH 0€301acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI JUIs JOMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpPEeYeHb BOIIPOCOB AJIs 3aLIUTHI 1a00paTOPHOM
paboTHI.

OcHoBHasl TuTEpaTypa
1. Tnmaka, H. JI. O0mas xumus : yaeOHUK i1 6akanaBpoB / H. JI. I'muaka. - 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. : Beicmas mkomna, 2007. - 557 c.
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JlononHuTENbHAS TUTEPATypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHUYECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMuueckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bpartck:
bpl'V, 2015. - 154 c.
4. 3aiiues O.C. Xumus: y4eOHHK 11 CTyA. BbIcil. yue0. 3aBenenuit / O.C. 3aiines. — M.:
W3narenbckuit ieHTp «Akanemusi», 2008. — 544 c.

KoHTpoIbHBIE BOIPOCHI /715l CaMOTIPOBEPKHU

1. YkaxuTe, KaKoB IIBET TONYYEHHOro pacTBopa B ombite 1? Hammumem xaxmx monos (K, I,
Bi**) Moxer GBITH 00yCIIOBIEHA 9Ta OKpacKa?

2. Ilpusenute popMyibl THAPOKCOKOMIIEKCOB, MOJTYYEHHBIX B OMBITE 2.

3. B ombiTe 3 cpaBHUTE OKpacKy HOHOB Ni** B pacTBope cynb(hara HUKENs C OKPACKOM
MOJIy4eHHOTro pacTBopa. [IpucyrcTBreM Kakux HOHOB 00YCIIOBJIEHA OKpacKka pacTBopa’?

4. Tlpuemaute GpopMyTy KOMITIEKCHOTO COCTUHEHUSI ME/IH, MIOJTYYCHHOTO B OIBITE 4. YKaXUTE
3apsAbpl €ro UEHTPAJbHOIO aroMa, JHMTaHIO0B, KOMIUIEKCHOTO HOHA, a TaKKe KOOPAMHALMOHHOE
YHCIIO.

5. Uem oTnuyaercs 3JEKTPOIUTHYECKAs TUCCOLMALUS JBOMHON COJIM OT JAUCCOLMALIMU COJIH,
cojiepxainieil yCTOMYMBBIN KOMIUJIEKCHBINA HOH?
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Nudopmanmonno-kommyHukatupHbie TexHonoruu (UK T) uconssyrorest ms:

- IOJTyYeHHEe UHPOPMALIUH TIPH MOATOTOBKE K 3aHATUSAM;

- CO3J]aHMe MPE3EHTAIMOHHOTO COMTPOBOXKICHUS 3aHATUH;

- pabOTBHI B AJIEKTPOHHON MHPOPMALIMOHHOM Cpefe.

CrangapTHOe JTUIICH3MOHHOE MpOorpaMMHoOe o0ecriedeHue:

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN Ng Level,

- AHTHBUpYCHOE porpaMMHoe obecnieueHne Kaspersky Security.

Komnbrotepras mporpamma Orbital Viewer - mporpamma, co3gaHHas CHCHHATIBHO IS
BU3yanu3aiuu opouraieit. Ilpoussomut mocrpoenune 3D m3o0paxkenuit S, p, d, f - opOuraneit mis
OJTHOTO MJI HECKOJBKMX aTOMOB (33al0TCsl KBaHTOBBIE 4Kcia). [lomyueHHbIe H300paskeHHsI MOTYT
OBITh COXpaHEHBI Kak B COOCTBEHHOM (opmate nmporpammel, Tak u B ¢popmarax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 310 MHOroQyHKIMOHAIbHAS IEPUOIUYECKAsT CHCTEMa O3JCMEHTOB, JIydllas
peanuzanus nepuoanyeckoil cucrembl Ha PC, mo3BossOmas MOMy4aTh HCUEPIBIBAIOLIYIO
uHpopmanuo 00 snementax (Oosiee 20 THNOB JaHHBIX O KAXKIOM XHMHMUYECKOM D3JIEMEHTE), U
BCTPOCHHBIM XMMHYECKUN KaNbKYyISTOp, IMO3BOJISIIONIMM MIHOBEHHO YpPaBHUBATh XHMUYECKHE
peakuuu J1r000H CII0)KHOCTH, PEellIaTh XUMUYECKUE 3a4a4H.

[IporpamMma BKJIIOYaeT B c€Osl PSIl TOTOIHUTENBHBIX BO3MOXHOCTEH, B TOM YHCIIE TIOCTPOCHHE
rpadMKOB 1O CBOWCTBAM XHMHUYECKUX AJIEMEHTOB, BO3MOKHOCTh OTOOpaKEHUS psila XUMHUYECKOU
AKTUBHOCTH METAaJUIOB, MPEJCTaBJICHUE MEPHOIMYECKON cUCTeMbl B Oojee ueM 20 pa3iIUyHBIX
BUJIaX, MHCTPYMEHT JUIs [IEPEBOJIa TEMIIEPATyp U3 OJIHOM LIKaJbl B APyrue U Jp.

11. OMUMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue
3aHAmMuUs ayoumopuu Ilepeuens ocnoenozo odoopyoosanus e JIp
(JIx, JIP, CP)

1 2 3 4
JIk JlekunoHHas Hoytoyk hp, BuaeonpoexTop Acer
ayauTopus
JIP JlaGopatopus obmmelt | bapometp — aneponss BAMM-1; 1-11
u Heopranuyeckoit | Cucremusiii 610k Celeron 2400— 1.
XUMHH MonuTop 17LG -1mt.

Becor BJITK-500; mxag BBITSKHOI -
21T; npuoop A UILTIOCTPALUU
3aBHCUMOCTH CKOPOCTH PEAKIIUU OT
YCIIOBHH -3 ILIT; KAJIOPUMETP C
MEPHBIM CTaKaHOM; TIPUOOP IS
OTIBITOB 110 XUMUH C DIEKTPUUECKUM
TOKOM; IPUOOP IS DIEKTPOIHU3a
pacTBOpPOB couieit; mpudop st
MOJTyYCHHUS Ta30B; BBITPSIMUTEID;

CTOJI XUMUYECKUH — 6 IT.; J0cKa 3-3I1
kom0. JIA-34 — 2mr.

CP 93 Ne 1, O6opynoBanue 15-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG
1953S-SF); npunrep HP Laserjet
P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUSI
IMPOME/XKYTOYHOU ATTECTAIIUU OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne Dj1eMeHT DOC
KOMIIeTEH Tema
- KOMIIETeHIH U
OIIK-2 BJIaieHue 0a30BBIMU 1.Ctpoenue BemecTna. OK3aMeHaIlMOHHBIE
3HAHUSIMH Bonpocs! 1.1 -1.10
byHIaMEHTATBHBIX DK3aMeHaIMOHHBIN
pa3esioB XUMUU B TECT
o0Bbeme, He0OX0AMMOM 2.OCHOBBI XUMHYECKOI OK3aMEHaIMOHHbBIN
M1t OCBOCHM S TEPMOIUHAMUKU Bonpocel 2.1 — 2.5
XUMHUYECKUX OCHOB B DK3aMeHAIMOHHbIIH
9KOJIOTUHU U TecT
HPUPONIOIIOIb30BAHIH, 3.XumuuecKkasi KHHETHKA DK3aMEHAIMOHHBIC
MCTOAaMU XHMHUYECKOTO | garanns3 Borpockl 3.1 — 3.6
aHaln3a, MCTOIaMH DK3aMEHAIMOHHBIN
oTOoOpa u aHaiu3a TEeCT
['COTIOTMICCKUX 1 4 PactBopsl. JlucrepcHble DK3aMeHalMOHHBIE
OMOIIOrMYECKHX P00, @ | yerenpr, Bornpockl 4.1 —4.14
TaK)XKe COBPEMEHHBIMHU DK3aMeHaNMOHHE
METOaMH } TecT
KOJIMHCCTBCHHOM 5.0xucnuTeNBHO- DK3aMeHAaIMOHHbBIE
obpaboTku HH(popMaHH BOCCTaHOBUTENbHBIC peaKIMK U | Bonmpockl 5.1 — 5.9
3JIEKTPOXMMHYECKHE MPOLECCHl | DK3aMeHaI[HOHHBII
TECT
6. XuMus METaJIOB DK3aMeHAI[MOHHBIC
Bomnpockl 6.1 — 6.4
DK3aMeHaIMOHHBIN
TECT
7. XuMUS KOMITIEKCHBIX DK3aMeHAIlMOHHBIC
COEINHEHNH BONpocel 7.1 — 7.2
DK3aMeHaIMOHHBIN
TECT
2. JK3aMeHaAIHOHHBIE BOMPOCHI
Komnerenuun Ne n
Ne 9K3AMEHAIMOHHBIE BOITPOCHI | gaumenoBanue
n/n Kon Onpenesnenne TEMBI
1 2 3 4 5
BJIaicHrE 0a30BBIMU 1.1.Xumus, xak pasgen ecrtectBozHaHus | 1.CtpoeHue
3HAHUSIMU (CprKTypa, HUCTOpUA pasBUTUA HayKH, | BEOICCTBA.
dbyHIaMEHTATBHBIX 3HaueHue). OCHOBHbIE 3aKOHBI XUMUU
1- pa3£[eJIOB XHUMHH B 1.2.0CHOBHE>IC KJIaCChI HCOPraHn4CCKUX
oOBbeMe, COCJIMHEHUM
HEOGXOIUMOM VTS 1.3.0cHOBHBEIE TOHATHS W 3aKOHBI XUMHU:
OCBOEHHS 3aKOH COXpaHCHUA MacCcChl, 3aKOH
OKBUBAJICHTOB, Tra30BbIC 3aKOHBI, 3aKOH
XAMHIECKUX OCHOB B IIOCTOSIHCTBA COCTaBa BEUICCTBA.
9KOJIOTHUHU 1

1.4.AtoM. ATOMHO-MOJIEKYJSIpHOE yUYCHUE.
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OIIK

MIPUPOIONIOIB30BAHUHT
; METOJIaMH
XUMHYECKOT0
aHalM3a, METOJaMHu
oT0Oopa U aHanu3a
T€OJOTMYECKHUX U
OMOJIOTUYECKHX P00,
a TaKxe
COBPEMEHHBIMH
METOJIaMU
KOJINYECTBEHHOMN
o0paboTku
nHpopmaruu

Crtpykrypa aToMma.
XapaKTEepUCTUKU aTOMa.

DHepreTUIecKue

1.5.®@opmupoBaHUe HIEKTPOHHOW 000TIOUKH
atoma. [[pyHIIMTT MUHUMYMa YHEPTHH,
npunnun [laynu, npaBuno XyHna, mpaBuiio
KneukoBckoro.

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucrema J[.M. MeHnneneea. 3HaueHHC.
Crpoenusi.

1.7.0OnexkTpoHHass KOHUTrypauusi atomMa U
HepHoAnIecKast cucTeMa. W3menenne
CBOWCTB 3JIEMEHTOB B [IEpHUOJaX M IPyInax

1.8.Tunbl XMMHUYECKOM CBSA3U. BaleHTHOCTS.
OCHOBHBIE XapaKTEPUCTUKUA XUMHUECKON
CBSI3W (AJTMHA, DHEPTHsl, BAJICHTHBIE YTJIBI).

1.9.Monnas cBs3b. CTpyKTypa HOHHBIX
COCTUHCHH.

1.10.KoBanenTtHas CBSI3b. CsoiicTBa
KOBAJIEHTHOM CBSI3H: MOJISAPHOCTE,
HaHpaBHCHHOCTB, HACBIIISIEMOCTb.

2.1. XuMuyeckue CUCTEMBI.
TepMoarHAMHYECKHE TTApaMETPhI 1
TEPMOTUHAMUYECKUE (DYHKIIHH.

2.2. Baytpennsis sueprusi. [lepBbiii 3akoH
TEPMOJIUHAMUKHU. DHTaNbNHA. M3MeHeHne
SHTAJBIIAY B DHIO- M YK30TEPMHYECCKUX
peaKIusX.

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

2.4. Tlonsitue 06 sHTponMK. M3MeHnenune
SHTPONHUH NPU XUMHUYECKHX PEAKIHIX U
(ha30BBIX TIEpeXo/Iax.

2.5. Dueprus 'mb6ca peakuuy.
HanpaBiieHHOCTh XMMHUYECKUX TPOIIECCOB.

2.0OCHOBBI
XUMHYECKOUN

TEPMOANHAMUKHU

3.1. oMOreHHbIe U TeTEPOTCHHBIC CUCTEMBI.
CKOpOCTb TOMOTEHHOM M F€TEPOreHHON
peaknuu. akTOpBI, BIUSIOMUE HA CKOPOCTb
XUMHUYECKON peakiyi.

3.2. CKOpOCTh XMMHYECKOM PeakIiu. 3aKOH
NENCTBUA Macc I TOMOT'€HHON U
TETEPOreHHON PEAKIUU.

3.3. Biusinue TeMrepatypbl Ha CKOPOCTh
xuMuyeckor peakuuu. [Ipasuno Bant-

Toda.

3.4. Karanu3. ['OMOTeHHBI W TeTEepOTreHHBIN
KaTajus.

3.5. O6parumble 1 HEOOpaTUMbIE XUMUUECKHUE
peaxuuu. Xumuueckoe paBHOBecCHE.
KoHcraHTa paBHOBecuUs!.

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

3. Xumunueckas

KHMHCTHUKA
Karajiu3

4.1. PacTBOpBI, KAK TOMOTEHHBIE CUCTEMBI.
IIporiecc pacTBOpEHUsI, PACTBOPHMOCTb.

4.2.CriocoObl  BBIp2KEHUS]  KOHIICHTpAIUit
pacTBOPOB.

4.3. PacTBOpBI 551eKTPOIUTOB. OTKIOHEHUE OT
3akoHa Payss u Baut-I'ododa.
H3otoHnveckuil K03 HUIKEHT.

4.PacTBODEI.
HucnepcHsie
CUCTEMBI.
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4.4, Teopus dIEKTPOTUTHISCKAS
JTIUCCOITUAITIH.

4.5. CpoticTBa HaeanbHBIX pacTBOPoB. OcMocC.
OcMoTHYECKOE NaBjieHHe. 3aKoH Bant-

Todda.

4.6. CroiicTBa UiealbHBIX PACTBOPOB.
JlaBiieHre HACHIIEHHOTO Mapa Ha/l
pactBopoM. 3akoH Payms. CnencrBus us
3akoHa Payus.

4.7. Crenens guccounanuny. CHIbHEIE U
cia0bIe DIICKTPOJIUTEHI.

4.8. Crentenp nuccormanuu. CUiIbHbIE U
ciadble ANEKTPOIUTHL.

4.9. DIeKTPOIUTHYECKAs TUCCOLUAIUS BOIBL.
HNonHoe npousBeaeHue Bojsl. BogopoaHsiit
MTOKa3aTelb.

4.10. Koncranra nuccoumranuy. 3aKoH
paszbaBnenus OcTBabia.

4.11. I'maponm3 comeit. Twumpl THAPOIN3A.
Crenenb ruaponusa. Koncranra rugponusa.

4.12. ]lucriepcHble CHCTEMBI, UX
KIJTACCH(DUKAITHSL.

4.13. Komnmounnsie pactBopsl. OO6pazoBaHue
KOJIJIOUJTHBIX PaCTBOPOB.

4.14.CpolicTBa  KOJUIOMJIHBIX  pPacTBOPOB
(omTHuYecKHe, KWHETHYECKUE, IIEKTPHYECKUE,
azcopOITusl, MOBEPXHOCTHOE HATSKEHHUE)

5.1. OKucIUTEIbHO-BOCCTAHOBUTEIBHBIE
peakun. CTeneHb OKuciIeHus. Baxueime
OKHCJIUTEIIN U BOCCTAHOBUTEIIH.

5.2.OKHUCIATETBHO-BOCCTAHOBUTEIHLHBIE
peakmuu. Tumnst OBP.

5.3.CocraBneHue ypaBHEHHI OKHUCIIUTEIBHO-
BOCCTaHOBHTEIBbHBIX peaKIuii (mMeTon
HJICKTPOHHOTO OasiaHca).

5.4.2nexkTponHbIil TOTeHIIMAN. Y paBHEHUE
HepHncra.

5.5.XuMHYEeCKHE UCTOUYHUKH 3JIEKTPHUUECKOTO
TOKa (ranpBaHUYECKHE 3JIEMEHTHI,
AKKYMYJISITOPBI).

5.6.Kopposus meTamios

5.7.CriocoOblI 3aIlUThl OT KOPPO3HUH.

5.8.0mekTponu3.  3aKkOHBI  DIEKTPOJH3A.
IIpumeHeHue 3IeKTpoIIn3a.
5.9.0nekTponu3  pacTBOpOB,  PACILIABOB.

AHO,[[HBIG 1 KaTOAHBIC IIPOICCCHI.

5.0KHUCIATENBHO-
BOCCTAHOBUTCJILHBI
e peakiuu u
AIEKTPOXUMHIECKH
€ MPOIIECCHI

6.1.06mas XapaKTepUCTUKA u
KJIAaCCH(UKAIVSI METAJIJIOB

6.2.ITpupoa XUMHUECKON CBSI3M B METaJJIax.

6.3. ®usnueckue cBONMCTBA METAJLJIOB

6.4. XuMuueckue CBONCTBa METAJIJIOB.

6.XuMus METAIIOB

6.4.Metannyprus.

7.1.0cHOBBl  KOOPOMHALMOHHOW  TeOopHuH. | 7.XUMHS
Crpoenne K.C. KOMILTEKCHBIX
Nzomepus u Homenkiarypa K.C. COEIMHEHMIM

7.2. N3omepus KC.

7.3. Nucconuanus K.C.
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3. Onucanue nokasareseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IlokazaTenu Ounenka Kpurepun
3Hath OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(OIIK-2): NEepUOANYECKUN 3aKO0H . H I1yOOKHE 3HAHUS TIpOrpaMMHOro
MemneneeBa; OCHOBHBIC BUIBI U XapaKTEPUCTHKH Marepuania, SHaHIC OCHOBHOU 1
XUMHYECKON CBSI3H; BO3MOKHBIE SHEPrETUUECKUE AOTOTHHTCIEHOH IATCPATYPBL,
SBJICHUSI TPU XUMUYECKUX PEaKLUSIX, a TaKKe TOCACHOBATEIBHO M ETKO OTBEHACT Ha
OTJIUYHO BOIIPOCHI OmJIeTa M IOTOJTHUTEILHBIE
(akTopsI, ONpEIEIISIONINE HaIpaBJCHUs BOIPOCH; YBEPEHHO OPHEHTHPYSTCH B
CaMOIIPOU3BOJBHOTO IPOTEKAHUS XUMHYECKHUX MPOBIEMHBIX CHTYALHSX; IEMOHCTPHPYET
PeaKHHIEI; CYLIHOCTD oOpaTuMocTH XUMHIYCCKIX CIIOCOBHOCTD IPUMEHSTH TEOPETHICCKHE
p€akiun W CBOUMCTBAa XUMHYECCKHX PABHOBECHUMU, 3HAHUA JUI aHAIKU3a NPAKTUIECKUX
CIIoco0bI BBIPA)KCHUS KOHIICHTpaI1i u CHTyaIHi
¢u3nuecKue CBOWMCTBA PacTBOPOB; OCOOCHHOCTH
(bI/I?)I/IKO'XI/IMI/ILICCKI/IX CBOMCTB PpacTBOpPOB O6y‘{aIOHII/II‘/‘ICH MOKa3bIBACT IIOJIHOC 3HAHUC
3JIEKTPOJIUTOB; CBOWCTBA M 3aKOHOMEPHOCTH pOrpaMMHOr0 Matepuaa, OCHOBHOM U
MOBE/CHHUS JIUCIIEPCHBIX CHCTEM; OCHOBHBIE AOTIOJIHUTEIILHON JINTEPATYPRL; ACT
3aKOHOMEPHOCTH  IIPOTCKAaHUS  OKUCIUTEJIBHO- TTOJHBIC OTBCTBI Ha TCOPETHHCCKHC
BOIPOCH! OMIIETa U JOMONTHUTEIBHBIC
BOCCTAHOBUTEIIBHBIX NPOLIECCOB.
BOIPOCHI, IOMYCKas HEKOTOPBIE
Ymern . Xxopouio HETOYHOCTH, IIPAaBUJIbHO IIPHUMCHSICT
(OIIK-2): NpUMEHATh NEPUOAMYECKHH 3aKOH M TEOPETUYECKHE TIONOKEHNS K OLEHKE
[EPUOAMICCKYI0 CHCTEMY JUIA XapaKTCPUCTHUKH MPAKTHYECKUX CUTYAINii; TIEMOHCTPHPYET
CBOMCTBa  XHMMHUYECKHX DJIEMEHTOB W  HX XOpOIIHil yPOBEHb OCBOCHHS MaTepHaia 1
COCIIMHEHMIA; OOBACHATH MPOSIBISEMYIO aTOMaMHU B LIEJIOM MOATBEPXK/ACT OCBOCHUE
BaJICHTHOCTH H IIPOTHO3UPOBAThH KOMIICTCHIIHH, PEyCMOTPEHHBIX
IIPOCTPAHCTBEHHOE CTPOECHHUE MOJEKYHI;, HaBaTh IpOrpaMMoi
TEPMOJIUHAMHUYECKYIO XapaKTEPUCTUKY _
XUMHMYECKOTO MPOLECCA; TNPUMEHSTH TaOJUIIBI Obyuatommiics NOKa3LIBACT SHAHKE
OCHOBHOTO Marepuaia B 00beMe,
KOHCTaHT  XHMHYECKOIO  pPaBHOBECHS  JUIS M
. HEOOXOIUMOM JIJISI IPEICTOSIICH
OTPCACICHIT Harpas/ICHIH TIPOTCKAHIT IpOQECCHOHATIEHOM ESTENb- HOCTH; IPH
XUMHUYECKUX PEaKLU; IPUMEHATh 3aKOHbI Payis yIOBJIET- | OTBETE Ha Bonpock: 6uIeTa I
1 Baur-T'odda 11st XapakTepucTuKy QU3MICCKUX BODHTEL- | ACTOTHATEIBHEIC BOTIPOCKI HE JIONYCKACT
CBOMCTB PacTBOpPOB; IIPUMECHATH TEOpPHIO P rpy6},]x OIINOOK, HO UCIBITBIBAET
3JIEKTPOJIUTUYECKON JccoLanuu JUIS HO 3aTpyIHCHUS B [IOCIIEIOBATEIBHOCTH HX
XapaKTEPUCTUKH CBOMCTB PacTBOpoOB M3JI0XKEHNS; HE B IIOJHON Mepe
DJIEKTPOJIMTOB; MPUMEHATH I COCTaBJICHUS JCMOHCTPHPYET CIIOCOOHOCTh NPUMEHATH
ypasHeHuii OBIL. TEOPETHUECKNE SHAHMS /Ul AHATH3A
Bﬂa}IeTb MPaKTUYCCKUX CUTyallun
(OI1K-2):criocoOHOCThIO MTPAKTHIECKOTO
NPUMEHEHUSI  MEPUOAMYECKOrO0  3aKOHa U 06 .

N YYAIOLINCS UMEET CYLIECTBEHHBIE
nepuoguyeckor cucrembl .M. MeHneneesa; HPOGEITBI B 3HAHMAX OCHOBHOTO YHEGHOTO
CIIOCOOHOCTBIO TPUMEHEHHUs JaHHBIX 00 SHEPTUn MaTepHala 1o AUCLHILIHHE; He CIOCOOeH
XMMHAYECKOH CBS3M UL OLEHKH IIPOYHOCTH apryMEHTHUPOBAaHHO U MOCJIEI0BATEIBHO
MOJIEKYJI; HAaBBIKAMHU [IPOBEICHHUS €ro W3NIarath, JOIyCKaeT rpyObie OMINOKH B
TEPMOJIMHAMUYECKUX PACUeTOB; CIIOCOOHOCTHIO OTBETax, HEMPABHIILHO OTBEYAET Ha
BEISBJIICHUST OOpaTUMBIX peaknuid © pacyera 3a/1aBaEMbIe KOMHUCCHEH BOIIPOCHI HIIH
XapaKTEPHCTHK COCTOSTHUS paBHOBECHS HEYI10B- 3aTPYJIHACTCS C OTBeTOE/I; HE MOJATBEPXKAACT
KOHKPETHBIX PEAKIMI; CHOCOOHOCTh MPOBOAWTL | JIE€TBOPH- | OCBOCHHC KOMICTCHIIH, .
pac4eTsl KOHLEHTpALHA pacTBOpPOB; TE€JIbHO MPEAYCMOTPCHHBIX MPOTpaMMOn

CIOCOOHOCTBIO TIPUMEHSTh METOMBI ONPEICICHUS
pH pacTtBOpOB; CITIOCOOHOCTBIO TIPUMEHSTH

METO/IBI BBITIOJTHEHHUS XUMUAYECKUX
7a00paTOPHBIX 3KCIIEPUMEHTOB; CIOCOOHOCTBHIO
MIPOrHO3UPOBATh BO3MO>KHOCTb

camornpoun3BoasHOro mpotekanus OBIIL.
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4. Meroauueckne MaTepuasbl, ONpeaeJsiionde NMpoueAypbl OLEeHUBAHUS 3HAHWM,
YMEHH, HABBIKOB H ONBITA AeATEJIbHOCTH

IIpouenypa oueHHMBAaHMS 3HAHWUM, YMEHHH, HABBIKOB II0 IUCLUUIUIMHE BKJIKOYAET Y4YeT
YCIEIIHOCTH 10 BCEM BHUJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATHUAX, BKIIOYAIOT BOIPOCHI I10
U3y4yaeMOl TeMe M 3aTparMBaeT Kak TEMaTWKy JabopaTOpHOH paboThl TaK W JIEKIIMOHHBIN
MaTepual.

Ilo okOHYaHMM OCBOEHMSI IUCLUUIUIMHBI IPOBOAUTCS IPOMEXKYTOUHAs aTTeCTalus B BHJE
9K3aMEHa, 4YTO II03BOJISIET OLEHUTh COBOKYIIHOCTh IPHOOPETEHHBIX B IIpolecce OO0ydeHUs
KOMIIETEHIIMA. DK3aMEeH CIY)KUT I OIEHKH pPa0OThl B TEYEHHE BCETO CpPOKa H3YYEHUS
JUCLUMIUINHBI W IPU3BaH BBIABUTH YPOBEHb, IPOYHOCTH M CHCTEMaTHYHOCTb I1OJTYYEHHBIX
TEOPETUYECKUX 3HAHUN M YMEHUI NPUBOAUTH MPUMEPHI IPAKTUUECKOTO HCIIOJIb30BAHUS HAYyYHBIX
3HaHUM (HampuMep, NPUMEHATh UX B PEIIEHUM IPAKTUYECKUX 3ajay), NPUOOPETEHHsS HABBIKOB
CaMOCTOSITENIbHOW paboThl, pPa3BUTUS TBOpPYECKOTO MblnuieHHs. OueHka chOpMUPOBAHHOCTU
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydaroUuIMXcsi, KOTOpble IPONYCKadM 3aHATHS M He
Y4acTBOBIM B IIPOBEPKE KOMIIETCHIMH BO BPEMS H3Y4YCHMS AUCLUIUIMHBI, IIPOBOJUTCS IIOCIIE
UH/MBUYAJIbHOTO COOECEOBaHUS C IPENoAaBaTesieM I10 NPOMYIIEHHbIM MM HE YCBOEHHBIM
TE€MaM C ITOCJIENYIOLEN OLIEHKOM CaMOCTOSATENIBHO YCBOCHHBIX 3HAHUM HA DK3aMEHE.

OreHka 3HaHUM, YMEHH, HABBIKOB YUYaIllUXCsl JOJDKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOIA,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOT'OCTOPOHHEH, mddepeHIPOBaHHOMH,
MHTCHCUBHOMN, YETKO OPraHU30BaHHOM, PE3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpONpUATUs oOydaroluecss B 00s43aTeIbHOM
HOps/IKE JOKHBIL OBITh 03HAKOMJIEHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydyeHHs XMMHUHU JIOJKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpeiMeTa U
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pesynbrarel 0OyueHusi OLEHHMBAaIOTCS 1O nATHOAUIbHOM cucteme. Ilpu  onenke
YUUTBIBAIOTCSl  CIEAYIOLIME KaueCTBEHHbIE II0Ka3aTelid OTBETOB: INyOMHAa (COOTBETCTBUE
WU3YYCHHBIM TEOPETUYECCKHMM OO0OOIIEHUSM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B
IporpaMMe YMEHHSM IPHUMEHATh HOJYYEHHYI0 MH(OPMALHUIO); MOJHOTa (COOTBETCTBHE O00BEMY
nporpamMMmbl U uHGopMmanuu ydeOHuKa). [Ipyu oleHKe yYMTHIBAIOTCS YHCIO U XapakTep OMIMOOK
(cymiecTBeHHble WM HecyllecTBeHHbIe). CyllecTBEHHbIE OLIMOKM CBS3aHbl C HEJOCTATOYHOM
NIyOMHOM M OCO3HAaHHOCTBIO OTBETa (HampuMmep, oOydaroIIMiics HENMpPaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHM, SIBIEHUH, XapakTepHble CBOICTBA BEIECTB, (POPMYJIbl BEIIECTB, HEMPABUIBHO
copMyJIMpOBall 3aKOH, MPABUJIO U T. M. UM OOYYAIOLIUICS HE CMOT NMPUMEHUTh TEOPETHUECKUE
3HaHUS JUIsl OOBSICHEHUS M TpeACKa3aHWs SBJICHUH, YCTAHOBIEHHMS MPUYMHHO - CIIEICTBEHHBIX
CBsI3€H, CpaBHEHUS U Kiaccu(UKaUK SBJIEHUH U T. 11.). HecyliecTBeHHbIE OIIMOKU ONPEIeIsSIFOTCS
HEMOJIHOTOM OTBeTa (HampuMep, YNyLIeHHe M3 BHJA Kakoro-au0o HexapakTepHoro Qaxra mpu
XapaKTepUCTHKE BeEIEeCTBa, Iporecca). K HUM MOXXHO OTHECTH OTOBOPKH, OMHCKH, AONMYILEHHBIE
[0 HEBHMMATEJIbHOCTH (HampuMep, B IByX M Oojiee YpaBHEHUSIX peakUuil JUCCOIMALUU B TIOJTHOM
MOHHOM BHJE JONYIIEeHa OJHA OlIMOKa B 0003HAaYeHMM 3apsjia MOHA). Pe3ynbraTel 00ydeHHs
IPOBEPSAIOTCS B TMPOLIECCE YCTHBIX M IHUCBMEHHBIX OTBETOB OOYyYalolIMXCs, a Takxke Ipu
BBIMOJTHEHUH UMU XUMHYECKOTO 3KCIIEpUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

[lenb n3ydeHus: TUCIUILIMHBL: CHOPMHUPOBATH COBPEMEHHOE HAYYHOE MPEICTABICHUE O BEIIECTBE Kak 00
OJTHOM M3 BHJIOB JBIDKYIIEHCS MAaTepHH, O IMyTAX, MEXaHU3MaX M CIOCO0ax MPEBPAIICHHUsS] OJHUX BEIIECTB B JAPYTHUE, a
TaK)Ke HABBIKM MCIOJIb30BAHNS XMMUYECKIX 3HAHMH M yMEHHUH B TPAKTHUECKOM AEATEIHHOCTH.

3amaun AUCHUIUIMHBL: JOOUTHCS IIPOYHOTO YCBOCHHUSI OCHOBHBIX 3aKOHOB M TEOPUI XUMHH, YTO
IIO3BOJIMT KaK COBEPIIEHCTBOBATh YK€ CYLIECTBYIOIIME, TAK U CO3/1aBaTh HOBbIE
IIPOU3BOJICTBEHHBIE IIPOLIECCHI. BbIpaboTaTh HABBIKM CAMOCTOATEIBHOTO ITPOBEIECHUS
71a00paTOPHBIX IKCIEPUMEHTOB U 0000IIEHUS HA0II0JaeMbIX PE3YJIbTATOB, KOTOPbIE TO3BOJIAT
CO3/1aBaTh COCTMHEHMS, COCTABbl M MaTepHAJIbI C TPeOyeMbIM HAOOPOM CBOWCTB, a TAKXKe
UCCJIEI0BATh U aHAIIM3UPOBATh MaTepUalbl

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIOYas
camocrosTensuyto padory: JIk — 17 u; JIP — 17 u; CP — 38 4.
OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI cocTaBiisieT 108 yacoB, 3 3aUeTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIAHEL:

1. Ctpoenue BemecTna.

2. OCHOBBI XIMHUYECKOH TEPMOIMHAMUKHI

3. Xumunueckass KHHETHKA U KaTaln3

4. PactBOpHI. JlUCIIEpCHBIE CHCTEMBI.

5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
6. XUMuUg METAIIIIOB.

7. XUMHS KOMIUIEKCHBIX COEAMHEHUN

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

[Tponecc n3yyeHHs QUCUUIUIMHBI HAPaBJIeH Ha (GOpMUpPOBAHHE CIEAYIONIMX KOMIIETCHIIUH
OIIK-2: Bragerne 6a30BbIMH 3HaHUSAMH (DYHIAMEHTAIBHBIX PA3/IEIIOB XUMHUH B 00BEME,
HE00XO0IMMOM JJIsl OCBOCHHUSI XUMHUYECKHUX OCHOB B 3KOJOT'MHU U NMPHPOJIONIOJIb30BAHUH; METOJaMU

XUMHYECKOTO aHanu3a, METOAaMHi 0TOOpa U aHAN3a F€OJIOTHUECKUX U OMOJIOTHYECKUX Moo, a
Tak)Ke COBPEMEHHBIMU METOJIaMHU KOJIMYECTBEHHON 00paboTKH MHpOpMAITUN

4. Bux npoMeKyTOYHOI aTTecTallMu: dK3aMeH
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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 kadeapsr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

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

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne

9Jj1eMeHT DdOC
KOMIIETEH Tema
KOMIIETEHIIHH
1070
OIIK-2 BJIaieHue 0a30BBIMU 1.Ctpoenue BeniecTa Tect
3HaHUAMHU Bonpocer  0ns cobecedosanus,
(GyHIaMEHTATBHBIX omuyem no JIP, Komniexkm

paszenoB XUMUHU B
00BeMe, HEOOXOIUMOM
JUISL OCBOCHHS
XUMHYECKHX OCHOB B
OKOJIOTHH U
PUPOIOIOIB30BAHNH;
METOJIaMU XUMHYECKOTO
aHaJIn3a, METOJJaMH
oTOopa U aHanu3a
I'COJIOTMYCCKHUX U
OMoJIOrMYeCcKuX Mpoo, a
TaKXe COBPEMECHHBIMH
METOIaMH
KOJINYECTBEHHOMN
00paboTku HHPOPMALIUU

PA3HOYPOBHEBbIX 3A0aHU

2.0OCHOBBI XUMHUYECKON
TEPMOIUHAMUKU

Tect

Bonpocer  ona  cobecedosanus,
omuyem no JIP, komnnexm
DPA3HOYPOBHEBbIX 3A0aHUL

3. XuMnueckass KUHETUKA U
Karaiaus

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBbIX 3A0AHULL

4 PactBopsbl. JlucnepcHbie
CUCTEMBI.

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBLIX 3A0aAHUL

5.0KUCIUTEIBHO-
BOCCTAHOBUTEILHBIE
peakuuu u
ANMEKTPOXUMHUYECKUE
MIPOLIECCHI

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, xomnnexm
PA3HOYPOBHEBLIX 3A0aAHUL

6.XuMHsA METAILIOB

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBLIX 3A0AHUL

7. XuMHUSA KOMIUIEKCHBIX
COE€IUHEHUN

Tect

Bonpocwr  ona  cobecedosanus,
omuem no JIP, komniekm
PA3HOYPOBHEBLIX 3A0AHUL

2. Onucanue nokasareseil 1 KpUTepHeB OLEHUBAHUS KOMIeTeH Mt

Ilokazarenu Ounenka Kpurtepun

3Hathb oOyyaromuiicss 0OHApYKHJI 3HAHHE

(OIIK-2):  nepuopmuecknit 3axon JLU. BCETO yU4eOHOIO MaTepuana, ero

Menneneesa; OCHOBHBIC BHIIBL 1 OTBET IOJIHBIM U IIPABWIBHBINA Ha

XapaKICPHCTHKM —  XHUMHHUCCKOM — CBASM, | opypquye | OCHOBaHWM M3yYCHHBIX TEOPHI;

BO3MOXHBIC DJHCPICTUUCCKUC ABJICHUA IIPU MaTepI/IaJ'I H3-

XUMHUUYCCKUX pCaKOudgX, a TaKXKe q)aKTOpBI, o -~
JIOXKEH B OIIPEeJIeNIEHHON JIOTHYEeCKOM

OTpe/IEIISOIIIE HalpaBJICHHUS

CaMOIPOU3BOIBLHOTO IPOTEKaHHs TIOCICIOBATCIEHOCTH, OTBET

XUMHYECKAX peaxIuii; CYIITHOCTh CaMOCTOSTCIIbHBIN

0o0paTUMOCTH  XMMHYECKUX pEaKUUid | 00y9aroIUiCs OOHAPYKUII 3HAHNE

CBOMCTBa XUMHYECKUX paBHOBECHIA; BCET0 y4eOHOro

CrocoObl  BBIP@XKEHUsS.  KOHLCHTpAMid U X0pOoII0 MaTepuala, ero OTBET IMOJHBIA U

(dhm3uaeckue CBOMCTBa pacTBOpOB; NPaBUJIbHBIN Ha OCHOBaHUU

0c00eHHOCTH (U3UKO-XMMHYECKUX CBOMCTB M3ydEHHBIX TEOPUi; MaTepual 13-

pacTBOPOB  JJIEKTPOJIMTOB;  CBOWCTBA U JIO%eH B OTpEIeNeHHOM JOrHUeCKOit
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3aKOHOMEPHOCTH TIIOBCACHUA OHCIICPCHBIX
CHUCTEM, OCHOBHBIC 3aKOHOMCPHOCTH
IIPOTECKaHUA OKHCIUTCIIBHO-
BOCCTAaHOBHUTCJIBHBIX IIPOLECCOB; OCHOBHELIC
MOHATUS AHAIUTHYCCKOM XHMHH U METOIbI
aHaJIn3a, HpaBujia U MNPUEMbl BBIIIOJTHCHUSA

J1a00paTOPHOTO XUMHIYECKOTO
AKCIIEPUMEHTA.

YmMmern

(OITK-2): IpUMEeHATH IEPUOTUUECKUI 3aKOH
u MIEPUOANIECKYTO CUCTEMY TUTS
XapaKTePUCTUKH  CBOWCTBA  XMMUYECKUX

JJIEMEHTOB W HX COCAMHEHMH; OOBSACHITH
MPOSABIAEMYIO aTOMAMHM BaJ€HTHOCTb U
IIPOTHO3UPOBATh IIPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJI; JlaBaTh
TEPMOJUHAMHYECKYIO XapaKTEPUCTUKY
XUMUYECKOTO mporecca; IIPUMEHSATh
TaOTUIIBL KOHCTaHT XUMUYECKOTO
paBHOBECHS ISl ONPENENICHUs] HalpaBICHUN
MIPOTEKaHUS XUMHYECKUAX peaxuuii;
npuMeHsTh 3akoHbl Payns u Banrt-T'odda
Ul XapaKTEePUCTUKU (U3MUECKUX CBOICTB

pacTBOpOB; MPUMEHSTh TEOPUIO
SJIEKTPOJUTUYECKON  JUCCOUMALMU  JJIA
XapaKTepUCTUKU CBOIICTB pacTBOpOB

3JIEKTPOJIUTOB; MIPUMEHSThH IJIS1 COCTaBICHUS
ypaBHeHui OBII; npoBoAUTh KayeCTBEHHBIM
Y KOJIMYSCTBEHHBIN aHAJIN3 BEIleCTBa
Baapern

(OI1K-2):cnocoOHOCThIO MPAKTHIECKOTO
MIPUMEHEHUS IEPUOINIECKOT0 3aKOHA U
nepuoanueckoi cucremsl .M. Menneneesa;
CIIOCOOHOCTHIO PUMEHEHUS TaHHBIX 00
SHEPruy XUMHUUYECKOUN CBA3M JJIsl OLICHKH
MMPOYHOCTH MOJICKYJI; HABBIKAMHU IIPOBCACHU A
TEPMOJMHAMUYECKUX PACUETOB;
CIOCOOHOCTBIO BBISIBJICHHSI OOPAaTHUMBIX
peakiuii 1 pacueTa XapakTepUCTUK
COCTOSIHUSI PaBHOBECHSI KOHKPETHBIX
peaxuii; crrocoOHOCTh MPOBOIUTH PACUYETHI
KOHIIGHTPAIMH PACTBOPOB; CIIOCOOHOCTHIO
HPUMEHSTh METO/BI onpezeseHnus pH
pPacTBOpOB; CIOCOOHOCTBHIO IPUMEHSTh
METOAbI BBIIIOJJHCHUSA XUMHNYCCKUX
71a60PaTOPHBIX IKCTIEPUMEHTOB;
CIOCOOHOCTBIO IPOTHO3UPOBATH
BO3MOXHOCTH CAMOIIPON3BOJIEHOT'O
nportekanusi OBII; cnocoGHOCTEIO
MPUMEHSTh METOJIbl aHAIN3a U OLICHKU
1a00paTOPHBIX UCCIIEAOBAHUH.

MMoCJICA0BATCIILHOCTHU, IIPU 3TOM
JIONYIIEHBI ABE-TPU HE-
CYIIIECTBEHHBIC OIITMOKH,
HCITPABJICHHBIC I10 Tpe6OBaHI/IIO
IPero IaBaTels

oOyyaromuicss 0OHapy 1 IpoOeITbI

Y10BJIETBO-
B 3HAHUSIX OCHOBHOT'O y4€OHOI0O
PUTEIBHO .
Marepuaia, ero OTBET HEMOIHBIH,
HECBS3HBIN
oOyJaromuiicss 0OHapYX U CyIIe-
Hey/J0BJIET- | CTBEHHBIC IIPOOEITBI B 3HAHUSX
BOPHUTEJIbHO | OCHOBHOI'O Y4eOHOI0 MaTepuaia u

JIOITYCTHJI TPYObIC OMIHOKH
1P OTBETE
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[lporpamma coctaBieHa B COOTBETCTBHM C  (peepaibHBIM  TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro oOpa3oBaHusi MO HampasieHuto noarotoku 05.03.06
DKoJIOTHS ¥ MpUpoaoIonb3oBanus oT «11» aBrycra 2016 r. Ne 998
aas Hadopa 2016 roga u yue6usm mmanom ®I'BOY BO «bpl'Y» ans ounoii popmbl 00ydeHus ot
«06» okTs10ps 2016 1. Ne 684

IIporpammy cocraBuiI:

Jlanuna C.®, noueHT, K.hapM.H

Pabouas mporpamma paccMoTpeHa U yTBep:kIeHa Ha 3acenanuu kadenpsr DbXuX

OT « » 201 I., IPOTOKOJ Ne
3aBenytrommii kapeapoit DbXKuX M.P. EpodeeBa
COT'JTIACOBAHO:
3aBenytomiuii Boimyckatonieit kadeapoit DbXuX M.P. Epojdeera
Jupexrop Onbmmorexn T.®. CotHuk

Pabouas nporpamma ogo06pena meroaudeckoii komuccueit EH dakynbrera

OT «__ » 20 1., npotokon Ne

[Ipencenarens METOANYECKON KOMUCCUU (DaKyTbTETA M.A. Bapnausa
COT'JTACOBAHO:

HavaneHuk

y4e0HO-METOIMYECKOTO YIIPaBIICHUS I'.I1. Hexxeeny

Perucrpanmonnsrii Ne

(memoouueckuti omoen)
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