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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-
TEXHOJIOTHYECKOU BUOY HpO(i)eCCHOHaJIBHOI;'I ACATCIIbHOCTH BBIITYCKHUKA B COOTBCTCTBHUU C
KOMITETCHIIMSIMU ¥ BUJAMU JESATEIHbHOCTH, YKa3aHHBIMHU B y4eOHOM ITUTaHE.

Meab AMCIUATIMHBI

CdopmupoBaTh COBPEMEHHOE HAay4YHOE MPEJICTABICHUE O BEIIECTBE KaK 00 OJTHOM W3 BHUIOB
I[BPI)KyuICﬁCH MaTepuru, O MyTiaX, MCXaHHU3Max U cnoco6ax MMpeBpaliCHuA OJHUX BCHICCTB B APYIuUc,
a TaK)Ke HABBIKHM MCIIOJIb30BAHMS XUMHYECKUX 3HAHUN U YMEHHH B IPAKTUYCCKOM ESITEIbHOCTH.

3agauu QM CHUIIAHBI

JIoOUTBCSI MPOYHOTO YCBOCHHMS OCHOBHBIX 3aKOHOB M TEOPUHM XHMHH, YTO IO3BOJUT Kak
COBEPILIEHCTBOBATH YK€ CYIIECTBYIOIINE, TAK U CO3/1aBaTh HOBBIE MPOU3BOICTBEHHBIE TTPOLIECCHI.

BripaboTath HaBBIKM CaMOCTOSITEIBLHOTO TIPOBEICHUS JAOOPATOPHBIX OSKCIEPHUMEHTOB H
00001eHNsT HAOIIOJaEMBIX PE3YJIbTaTOB, KOTOPBIC MO3BOJIAT CO3JaBaTh COCAMHECHHS, COCTaBbI U
MaTepHaJbl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIICIOBATh U aHATM3UPOBATh MaTEPHAIIBI.

Kon Coaepixanue Ilepeyenb MIaHUPYEMBbIX Pe3yJIbTATOB
KOMIIETEeHIINH KOMIIeTeHIM i 00y4yeHusi 10 JTUCHHILINHE
1 2 3
OIIK-4 CIIOCOOHOCTBIO K 3HaTh: mnepuonnueckuii 3akoH JI.M. Menneneesa;
CaMOO6paSOBaHI/IIO u OCHOBHBIC BHUIbl U XapPAKTEPUCTHUKH XUMHAYECKOU CBs3H,
HCIIONB30BAHUIO B BO3MOXKHBIE DHEPICTUUECCKUE ABJICHUSA IIPU XUMHUYECCKUX
IPAKTHYECKO peakiusax, a Takke (aKTOphl,  ONpEICIAIONIIEC

HampaBJICHUS CaMOIPOU3BOJIBHOTO MPOTEKAHUS
XMMUYECKUX  PEaKUWd;  CYIIHOCTh  OOpaTHMOCTH
XUMHUYECKUX PpEaKUMii M  CBOMCTBA XMMHUYECKUX
paBHOBECHI; CTIOCOOBI BHIPAKEHUS KOHIICHTPAUNA H
(¢u3nyecKkue  CBOWCTBa  pacTBOPOB,  OCOOEHHOCTH

ACATCIIBHOCTHU HOBBIX
3HAaHUH U yMEHWi1, B TOM
YHpClIe B 001aCTIX 3HAHUM,
HEIOCPEJACTBEHHO HE

CBSI3aHHBIX CO Chepoit (HU3UKO-XUMHYECKUX CBOMCTB pacTBOpOB
podecCHOHATLHON 3JIEKTPOJUTOB; CBOMCTBA U 3aKOHOMEPHOCTH IOBEACHUS
JEATENbHOCTHU JUCIEPCHBIX CUCTEM; OCHOBHBIE 3aKOHOMEPHOCTH

NIpOTEKaHUsA OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX

MIPOIIECCOB; OCHOBHEIE MOHATHS aHATUTHYCCKOM XUMHH
W METOJBl aHaju3a; MpaBWJia W IMPHEMbl BBIOJHEHUS
J1a00PAaTOPHOTO XUMHUECKOTO SKCIIEPUMEHTA.

yMeTb: TPUMCHATh  TNEPUOJWYSCKUNA  3aKOH H
MEPUOANYECKY)  CHUCTEMY  JUIsl  XapaKTePUCTUKU
CBOMCTBAa XMMHUYECKHX DJIEMEHTOB M HX COEIHMHEHHIL;
OOBSACHATH MPOSABISEMYIO aTOMaMHM BAJCHTHOCTb U
MIPOTHO3UPOBATH MIPOCTPAHCTBEHHOE CTpOCHUE
MOJIEKYIT, 1aBaTh TEPMOIMHAMHYECKYTO
XapaKTEePUCTUKY XMMHUYECKOTO IIPOIecca; MPUMEHSTH
Ta0JIMIBI KOHCTAaHT XUMHYCECKOTO pPABHOBECHS IS
OTIpesieNieHHUs] HANpaBJICHUH MPOTEKAHUS XUMHUYECKUX
peakuuii; npuMeHsTh 3akoHbl Payns u Bant-I'odda ans
XapaKTePUCTUKK (DU3MUYECKUX CBOHCTB PacTBOPOB;
MPUMEHSATh TEOPUIO AIEKTPOJIUTHYECKON TUCCOLMALINU
JUISL XapaKTEPUCTUKUA CBOMCTB PACTBOPOB AJEKTPOIUTOB;
MPUMEHATh UIl  cocTaBiieHus ypaBHeHuid  OBII;
MIPOBOJIUTh KAYECTBEHHBIM W KOJMYCCTBCHHBIN aHAN3
BEIIISCTBA

BJIA/IETh: CIIOCOOHOCTHIO MMPAKTUYECKOTO TPUMEHEHHS
MIEPUOTNIECKOTO 3aKOHA U TIEPHOUIECKON CHCTEMBI
JI.. MenneneeBa; ClioCOOHOCTHIO IPUMEHEHHS JAHHBIX
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00 PHEepPruH XUMHYECKOU CBSA3U JJIS1 OLIEHKH MTPOYHOCTH
MOJICKYJT;, HAaBBIKAMH MPOBEJCHHS TEPMOIMHAMUICCKIX
pacyeToB; CIIOCOOHOCTRIO BEISBIICHHUS 00PAaTUMBIX
peaxiuii 1 pacueTa XapakTepPUCTUK COCTOSHUS
paBHOBECHS KOHKPETHBIX PEaKIUii; CIOCOOHOCTh
MPOBOJIUTH PACUYCTHI KOHIIEHTPAIUI PaCTBOPOB;
CIOCOOHOCTHIO IPUMEHSTHh METOIBI onpeaeneHus pH
PacTBOPOB; CHOCOOHOCTBIO TPUMEHSTH METOIBI
BBITIOJTHCHUS XUMUYECKUX JTA00paTOPHBIX
SKCIIEPUMEHTOB; CITOCOOHOCTHIO IPOTHO3HPOBATH
BO3MOYKHOCTH CaMOITPOU3BOJIbHOTO TIpoTekanws OBII;
CIOCOOHOCTBIO MPUMEHSITh METO/IbI aHAIN3a U OIICHKU
J1ab0OpaTOPHBIX UCCIICIOBAHUM.

OIIK-5 CIOCOOHOCTH K 3HATh: COJCPIKAHUE MPOLIECCOB CAMOOPTaHU3AIMH 1
CaMOOPraHu3aluy U caMo00pa3oBaHus, UX 0COOCHHOCTH M TEXHOJIOTHHA
caM000Pa30BAHHIO peas3aliu, UCXO/Is U3 LieJiel COBEPIICHCTBOBAHUS

npodecCHOHANBHON AEATENbHOCTH.

yMeTh: IUIaHUPOBATh 1IEJN U yCTaHABIMBATh
MIPUOPUTETHI IPH OCYIIECTBICHUHN ACSITEIbHOCTH;
CaMOCTOSITEIILHO CTPOUTD IIPOLIECC OBJIAICHUS
UHpOpMaIUeid, OTOOPaHHOH! U CTPYKTYPUPOBAHHOM IS
BBINOJIHEHUS TPO(EeCCHOHATIBHOM AesITENbHOCTH;
MIPOBOJNUTE KPUTHUYECKUI aHAIN3 TOCTOBEPHOCTH
XMMHUYECKOH MHPOPMAIH, MOCTYMAONIEeH U3 pa3HbIX
HUCTOYHUKOB.

BJIAJIeTh: TEXHOJOTUSAMH OpraHU3aluy Ipouecca
caM000pa30BaHUsI U CaMOOPraHU3alNH; IPUEMaMH
LIEJIENOJIaraHusl BO BPEMEHHOM IEPCIIEKTUBE,
croco0aMH IIAHUPOBAHUSL, OPTaHU3aLNY,
CaMOKOHTPOJIS ¥ CAMOOLICHKH JESITEIIbHOCTH.

2. MECTO [JUCHMILIMHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBI

Jucnummmaa b1.6.15 xuMus otHOCHTCS K 0a30BOM YacTH.

JlvcuuIuinHa XuMust 0a3upyeTcsl Ha 3HaHUAX, MOJTYYEHHBIX IIPH U3YUYEHUH YUeOHBIX
JUCIIUIUINH OCHOBHBIX 00I11€00pa30BaTelbHBIX POTPaMM.

XuMmHsl ~ TpeiCcTaBisieT  OCHOBY  JUId  HM3YYEHHUs  JUCLUIUIMH:  0Oe30MacHOCTh
KU3ZHEJEATEIIbHOCTH; MaTepHaAIOBEICHNE, TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTepHaIOB

Takoe cHCTEMHOE MEXIMCUUIUIMHAPDHOE M3YyYEHUE HANpPaBJIE€HO Ha JOCTH)KECHHE
tpebyemoro ®I'OC ypoBHS MOATOTOBKH 10 KBaTU(PHUKALUU OaKanasp.



3. PACIIPEJEJIEHUE OB BEMA JUCHUIIVIMHBI

3.1. Pacnipeesienue o0beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst

Tpyooemkocmeb oucyuniunul 6 Hacax
o S ) ) 2 Kxonmpon "p ome9f€y
Dopma S = 2 § S oHas mounou
oOyuenus g 3 S =~ S § ammecma
3 = S 2 3 Q paboma
s| § | 5| o |5a FEyl L. i
S| o | §| § |58 §§§8 | g8
Q Q N = ~ S < S X R S S
2 E| § S FISSERE B
X|o| /8 | | 8 S OK8| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 2 | 144 | 64 | 34 | 34 - 58 2Kp 9K3aMEeH
3aounas 1 - | 144 | 16 4 |12 - - Ixp 9K3aMEH
3aounas - - - - - - - - - -
(yckopeHHOe
o0OyueHue)
OuHo-3204Has - - - - - - - - - -

3.2. Pacnpesesnenue 00beMa TMCHMILJIMHBI 10 BUIAM Y4eOHbIX 3aHATHI M TPY10€MKOCTH

6 m.u. ¢ Pacnpeodenenue
Tpyoo- UHMEPAKMUBHOII, no cemecmpanm,
Buo yueonuvix 3anamuii eMKOCmb | GKMUG-HOIl, UHHO6A- uac
(uac.) UUUOHHOUL hopmax, 2
(uac.)
1 2 3 4
|. KonrakTHasi pa6oTa 00y4aomuxcs ¢

npemnoaapareJieM (Bcero) 63 51 63
Jlexmm (JIk) 34 16 34
JlabopaTopusie paboTsi (JIP) 34 34 34

KontponbsHas pabora* + - +

I'pynmoBsie (MHAMBHUyaNbHBIC) KOHCYIbTAIANA ™ + R +
I1.CamocTosiTe/ibHAsA padoTa 00y4aIOIIMXCS 53 ) 58

(CP)

[ToaroroBka k nabopaTopHbIM paboTaM 34 - 34
IloaroTroBka K 3K3aMeHy B TEUEHUE CEMECTpa 10 - 10
BrinonHeHne KOHTPOJIbHON paboTHI 14 - 14
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 18 18
OO6mr1ast TPyT0EMKOCTh AUCIIUTLTAHBI Jac. 144 - 144

3a4. efl. 4 - 4




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB IMCUMILIAHBI IO BUAAM YU4eOHBIX 3aHATHI

- 11t 04HOM GopMBbI 00yUeHUs:

Buowl yueonwvix 3anamuil, 6xniouan
CamocmoamebHyo paoomy
odyuarowuxca u mpyooemKocmey;
Ne Tpyooem-
Haumenosanue (uac.)
membvl membl OUCUUNIUHDL Kocmb, yueoOHble 3aHAMUA camocmosnme
(uac.) bHAas
f— nadopamophvle padoma
pabombl ooyuaio-
wuxcsa
1 2 3 4 5 6
1 Xumusi — Hayka O BellecTBax W 21 6 10 5
MPOIECCax UX MPeBpaIieHUH.
2 TepMoanHaMUKa XUMUYIECKIX 14 4 2 8
MPOIECCOB.
3 Kunernka u xaTann3 XUMHUECKUX 15 4 4 7
TPOIIECCOB.
4 JlucnepcHOE COCTOSIHHME BEIIECTBA. 18 6 6 6
PacTtBopbI.
5 OKuCIUTETHHO- 16 4 4 8
BOCCTaHOBUTEJIbHBIC U
AICKTPOXUMHUYECKHE MTPOIECCHI.
6 XHUMHS KOMIUIEKCHBIX 14 2 4 8
COEIMHECHMUI.
7 XUMUS METAJIOB U HEMETAJJIOB 14 4 2 8
8 Xumudeckast uaeHTH(GUKAINI U 14 4 2 8
aHaJIN3 BEIECTRA.
HUTOIro 126 34 34 58
- 1JIs 32049HO0i GopMBbI 00y4eHHs:
Buowl yueonwvix 3anamuil, 6Kkouan
camocmoamenvhyio paoomy
odyuarowuxca u mpyooemKocme;
No Tpyooem-
Haumenosanue (uac.)
membl membl OUCYUNTIUHDL Kocm, yuebHvle 3aHAmMUA camocmonme
(uac.) bHAA
— nadopamopuvle padoma
pabombt ooyuaio-
wuxcs
1 2 3 4 5 6
1 XuMHs — HayKa O BeUIecTBax M 19 2 2 15
npoIeccax ux MpeBpalieHui.
2 TepMoauHAMUKA XUMUYECKUX 17,5 0,5 2 15
MIPOIECCOB.
3 Kunernka n xataan3 XUMHYECKUX 17,5 0,5 2 15
TPOIIECCOB.
4 JucnepcHoe COCTOsIHUE BEIECTBA. 17,5 0,5 2 15
PacTBOpBI.
5 OKHUCIINTEIIHFHO- 17,5 0,5 2 15
BOCCTaHOBUTEILHBIC U
3JIEKTPOXUMHUYECKHE ITPOIECCHI.
6 XUMHST KOMITIEKCHBIX 14 - - 14
COCIMHEHU.
7 XUMUS METAJIOB U HEMETAJJIOB 17 - 2 15
8 Xumudeckas HACHTH(DUKAIIS 1 15 - - 15
aHaJIM3 BEIECTRA.
UTOro 135 4 12 119




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

Buo
3auAmMuUA 6
Ne Haumenosanue UHMEPAKMUBHOIL,
membul memul Cooeporcanue 1eKYUOHHBIX 3AHAMUTE AKMUuGHOu,
OUCHUNTUHBI UHHOGAUUOHHOU
dopmax,
(uac.)
1 2 3 4
1. Xumusa — Hayka o | [Ipenmer u 3amaun xumuu. Matepus U BEIIECTBO. Komnerotepnas
BEIIECTBAX u | OcHOBHBIE XUMHUECKHE 3aKOHBI. Macca, 3apsia, CIiuH 1 MIpE3EHTALNS
mporeccax WX | IpyrHe CBOMCTBA JIEMEHTAPHBIX YACTHII. (2 gaca)
MpeBpaIICHUH. OKcepuMeHTaIbHbIE OCHOBBI COBPEMEHHOM TEOpUU
CTPOEHU aToMa. SIIpo U AIIEKTPOHHAS 000JI0UKA.
KBaHTOBO-MEXaHHYECKOE ONHUCAHUE IJIEKTPOHA B aTOME.
Bonnosas ¢pynkuus. KBantoBbie uncia. ATOMHBIE
op6uramu. [Ipuanun [aymm. [paBuno Xyrana. [TpuHmmn
HauMeHblle sHepruu. [lepuoaAnYHOCTh CTPOCHUS
ANIEKTPOHHBIX 0000ueK. [loTeHIanbpl HOHU3ANUN |
CPOJCTBO K 3JIEKTPOHY aTOMOB, PaJNYChl aTOMOB U
HMOHOB B 3aBHCUMOCTH OT IOJIOKEHHMSI SJIEMEHTA B
MIePUOANYECKON cucTeMe. DIeKTPOOTPULIATEIbHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB U 3aKOHOMEPHOCTH €€
n3MeHeHus. CoOBpeMEHHasi HHTEPIIpeTalus
ITepnonnueckoro 3akoHa. I3MeHeHne BaxKHEHILINX
CBOIMCTB 3JIEMEHTOB I10 TPyIIaM U IepruoaaM
[Tepuonunueckoii cuctemsl. 3Hauenue [lepuoanyaeckoro
3akoHa J[. 1. MenneneeBa. [Ipuuunsl 00pa3oBaHus U
NpUpPOJa XUMHUECKOM CBsA3U. [lepekppiBaHNE aTOMHBIX
opbuTanei, 6- U T-CBA3H, TOPAIOK (KPaTHOCTbH) CBSI3H.
XapaKkTepUCTUKU XUMUYECKOU CBSI3U — SHEPIUsl, [UINHA,
noJsipHOCTh. [loHATHE M MeXaHNU3MBI 00pa30BaHUS
KOBAJICHTHOH CBsI3M. HanpaBieHHOCTb U
HACBIIIAEMOCTh KOBaJIECHTHOH cBsi3u. [ mOpunuzanus AO
U TIPOCTPAHCTBEHHAS CTPYKTYpPa MOJIEKYIL.
[IpencrasieHns 06 MOHHOW W «METAIUTMYECKOI CBSI3H.
2. OHepreTHka XVMHYECKHE CUCTEMBI NX TEPMOJNHAMUUYECKUE KomnsrotepHas
XUMHUYECKHX apaMeTpsl U CBOMCTBA. DHEPreTUYECKHE MIpe3eHTalus
MIPOLIECCOB XapaKTepUCTUKH XUMHUYECKUX peakiuil. [lepBoe Havano (2 gaca)

TEPMOJIUHAMUKHU. DHEprus u padbora. TepMoxumus.
OHTanbnusa. JHAO- U DK30TEPMUYECKHE PEAKIINH. 3aKOH
I'ecca. CtannapTHOE COCTOSTHHE U CTaHIapTHAS
SHTAJBINS 00pa30BaHUs BellecTBa. PacueTsl TeIIOBBIX
3¢ dexToB peakiuii. Bropoe Hauaao TepMOANHAMUKH.
ITonsiTue 3uTpOonMK. YpaBHeHue bonbimana.
WzmeHenne saTponuy npu (HazoBbIX U XUMHUYECKHX
npeBpanieHusax. OLeHKa 3HaKa U3MEHEHUs 3HTPOITUH B
XUMUYECKUX peakuusx. JHeprusi [ mdoca. Y Menbienne
sHeprun ['mb6ca Kak TepMOIUHAMHYECKUN KPUTEPHIA
BO3MO>KHOCTH CaMOIIPOU3BOJIBHOTO IPOTEKaHUS
IpoLecca B 3aKpbIThIX cucTeMax. CTaHgapTHOE
rn3MeHenue 3uepruu I 'mb0ca B peakunu. Poib
SHTAIBIIUHHOTO U HTPOITUIHOTO (HPaKTOPOB B
OIIpeIeTICHNH HaPaBJIEHHs MTpoLECca.




Kunernka n
KaTajau3
XAMUYECKHUX
MIPOTIECCOB.

CKOpOCTh XUMUYECKON pEeakliy M ONPEIEIISIONINe ee
(hakropel. Kunernueckoe ypaBHeHue peakiuu. [lopsmgok
peakuuu. [Ipasuno Baut-I'odda. KoncranTta ckopocTu
peakiuy 1 ee 3aBUCUMOCTh OT TeMIIepaTypbl. DHEPT U
aKTUBaIuy, ypaBHeHue Appennyca. Karanus u
KaTanu3aTopbl. IHTrHOUTOPBI 1 MHTHOMPOBAHHE.
OO6parumMble ¥ HEOOpPaTUMbIE XUMHYCCKIE PEaKITHH.
Coctosinue paBHOBecHs. KOHCTaHTa XUMHUYECKOTO
PaBHOBECHS U PA3JIMYHBIC CITOCOOBI €€ BRIPAKCHHSL.
CBsI3b KOHCTAHTBI XHMUYECKOTO PABHOBECHS CO
CTaHIApTHHIM U3MeHEeHHeM dHepruun [ mb0Oca.
CMeleHre XMMHYECKOTO PABHOBECHUS TIPY NU3MEHCHHUH
ycnoBuii. TepMmoanHaMudeckoe 000CHOBAaHHUE ITPUHIIATIA
Jle laTtense.

KommnbroTepHas
Mpe3eHTalUs
(2 gaca)

HucnepcHoe
COCTOSIHHE
BEILIECTBA.
PacTtBopBI.

OOu1re NoHATHS O PACTBOPAX U AUCHEPCHBIX CHCTEMaX.
Kiraccudukanus qucnepcHbx cucteM. OnTHIECKHE,
KHHETHYECKHE, DIEKTPHUECKUE, aICOPOIIMOHHbBIE
CBOICTBa AucnepcHBIX cucTeM. IloBepxHOCTHOE
HAaTSHDKEHHE U YCTOWYHBOCTh TUCTIEPCHBIX CHCTEM.
Crioco0bI BEIpaXKEHUS COCTAaBA PACTBOPOB U APYTUX
JucriepcHBIX cucteM. O0Ie CBOWCTBA PacTBOPOB —
muddysust u ocmoc. JKuakue pacTBopel. PacTBopuTenb
¥ PacTBOPAEMOE BEIIECTBO. PacTBOPHMOCTB.
HaCI)IIIICHHI)IC, HCHACBIIICHHBIC, IIEPCCHIIICHHBIC,
pa3baBleHHbIC M KOHIICHTPUPOBAHHBIC PACTBOPEI.
B3aumopeiictBue

PacTBOPEHHOTO BEIIECTBA M PACTBOPHUTEIIS.

JlaBneHue u cocTaB mapa HaJ pacTBOpoM. 3aKkoH Payis.
Kpucrannuzanus u kunenue pactBopa. Kpuockonus u
a0ymuockonus. MiaeansHbIe U peaibHbIE PACTBOPEI.
Ocmotudeckoe napneHue. 3akon Bant-I'odda. Bona
KaK HOHU3UPYIOIIMH pacTBOpUTENb. BoHbBIE pacTBOPHI
31eKTpoauToB. CBOMICTBA pacTBOPOB 3JIEKTPOIUTOB.
CunbHbIe U cna0ble 31eKTPoInThl. IOHHBIE peakuy U
paBHoBecus. [IpousBenenne pacTBOPUMOCTH.
DJEKTPOIUTHYECKAs] TUCCOLUALMS BOIbI, HOHHOE
MIPOM3BEIEHUE BOIBI, BOJOPOTHBIN TIOKA3aTENb.
HNunuxaropel. Metoaw! onpenenenusa pH. I'maponus
COJIEH.

Jlekmus ¢ TekyImmM
KOHTPOJIEM
(2 gaca)

OKXUCIIATEITBHO-
BOCCTAaHOBUTEIbHBI
€ peakuuu u
ANMEKTPOXUMUIECKH
€ TIPOIIECCHI.

THUIbl OKUCIUTENBHO-BOCCTAHOBUTENbHBIX PEAKLIUN.
Oxucaurenu u BocctraHoBUTeNH. CocTaBleHNE
ypaBHeHuit OBP: meTox snekTpoHHoOro 6ananca.
Baxneiliire oKUCAUTENN U BOCCTAHOBUTEIH.
KonnuecTBeHHBIE XapaKTEPUCTUKH OKUCIUTENHHO-
BOCCTaHOBHUTENBHBIX IIEPEX0/I0B. DIEKTPOTHBIE
MOTEHIUAJBI METAIIOB. ["aNbBaHUYECKUIN AIIEMEHT.
BonopoaHslii 351€KTPO]T M BOJOPOIHBIN HYJIb OTCUETA
noTeHnuanoB. CTaHIapTHBIE YCIOBUS U CTAHIAPTHBII
MIOTEHLMAI MoJTypeakuu. OKHCIUTEIbHO-
BOCCTAaHOBHUTEIIbHBIE PABHOBECHUS B PaCTBOPAX.
Ypasuenne HepHcTa. DneKTpoin3 pacTBOPOB H
pacruiaBoB. [locienoBaTeNnbHOCTD AMEKTPOIHBIX
npoueccos. Bexon no Toky. 3akonsl Papanes.
OcHoBHbIe BHBI Koppo3un. Kitaccudukanus
KOPPO3UOHHEIX MporieccoB. boprba ¢ kopposueit
MeTaJJI0B. MeTOBI 3aIUTHl METAIIJIOB OT KOPPO3UH.
W3omsiiys MeTansioB OT arpecCUBHON CpPeibl; 3allUTHBIE
MOKPBITHS. DIEKTPOXUMHYECKHE METO/IbI 3aIIUTHI

KomnbsrotepHas
Mpe3eHTalus
(2 gaca)




(mpoTekTopHas, KaToIHAS U aHOTHAS 3aIllHTa).
N3meHeHune cBONCTB KOPPO3NOHHOM CpEbI;
HHTUOUTOPBI KOPPO3HH. DKOHOMHUYIECKOE 3HAUCHIE
3aIUTHl METAJUIOB

OT KOPPO3HH.

6. XUMUS METAIUIOB U | POJIb METAIUIOB B MaTepHaIbHOU KyJbType
HEMETAIJIOB yenoBedyecTBa. O01Ias XapaKTepUCTUKA METAILIOB. Kommnerorepnas
Knaccudukanus MeTanioB B COOTBETCTBUH C Mpe3eHTalus
3JICKTPOHHBIM CTpOCHUEM, PU3NICCKUMH U (2 gaca)
XMMUYECKHMH CBOMCTBaMH, PaCIPOCTPaHECHUEM B
MPUPOAE, UICTOPHUECKUMHU TpaauiusiMu. CTpyKTypa u
(u3nUeckue cBOMCTBA METAIIOB. DIEKTPOHHOE
CTpOEHHUE MeTaJIoB. PactipocTpaHeHue METaLIoB B
npupone. CoBpeMeHHast METAJLTYprus, Kak
COBOKYITHOCTh OCHOBHBIX TEXHUYECKUX OTeparui
IIPOM3BOJCTBA METAIJIOB
CBoiicTBa U PacIpOCTPaHEHHOCTh HEMETAILIOB,;
AIIEMEHTHl YETBEPTOM ITaBHOW MOATPYIIIIBL;, SIIEMEHTHI
[ATOH TJIABHOM NOJATPYIIIBL; 3JEMEHThI IIECTON
[JIABHOM MOATPYIIIIBI; 3JIEMEHTHI CEIbMOM IIaBHOMI
IOATPYIIIIBL.
7. XumMusa CrpoeHne KOMIUIEKCHBIX COSTUHEHUN: OCHOBHBIC
KOMILJICKCHBIX MOJIOKEHUSI KOOPAMHALMOHHOM TEOPHH, KJIACChI Kommnerorepnas
COCAMHEHHH. KOMILICKCHBIX CO€IMHEHUH, TEOPHS KPUCTAIUTMYECKOTO MIpe3eHTalus
noss. HoMeHknaTypa KOMIUIEKCHBIX COETMHEHUH. (2 gaca)
N3omepus n aucconmansi KOMIUIEKCHBIX COETHHEHUM.
8. XuMuueckas XuMudeckast iASHTH()UKANS — OOIIHE TTIOHSATHS.
WACHTUQUKALNS U | DJIEMEHTHBIH, MOJEKYJISPHBINA, H30TOMHBIN U (ha30BbIi Kowmmerotepnas
aHaJIn3 BELIECTBA. aHanu3. KauecTBeHHBIN XMMUYECKUH aHAJIN3, Ipe3eHTanus
AHAIMTUYECKHE PEAKIINH U aHAJTUTHYECKUE PearcHThI (2 gaca)
HWACHTU(PHUKALUSI HEOPTraHUUECKUX KaTHOHOB U AaHHOHOB.
KonudecTBeHHBIN XUMUYECKUI aHAIIN3:
CPAaBUMETPUYECKUN U TUTPUMETPUYECKHUIA aHATIU3.
WuctpymenTtanpable (PU3UKO-XUMUYECKH ) METOTBI
aHaJIM3a.
4.3. JIaGopaTopHble padoThI
Buo
3aHAmMUA 6
N Homep ) Obven unmepaxmueynoﬁ,
wn membl Haumenosanue nabopamopnoii pabomul (wac.,) AKMUGHOU,
OUCUUNTIUHBL UHHOGAUUOHHOU
¢opmax,
(uac.)
1 1 N3yueHne OCHOBHBIX KJIACCOB 4 JlaboparopHast
HEOPTaHMYECKUX COCTMHEHUH pabora
HCCJICAOBATCIILCKOI'O
tuna (4 yaca)
2 1. OmnpeneneHne MOJIIPHOM MacChl 2 JlaboparopHast
HKBHBAJIEHTA METaJlIa pabora
HCCICO0BATCIBCKOT'O
tuna (2 yaca)
3 1. Crpoenne atoma u [lepuoanueckas cucrema 4 JlaboparopHast
xuMuueckux snemenToB J|.U. Menneneesa pabora
HCCICO0BATCIBCKOI'O
tumna (4 Jaca)




4 2. Omnpenenenue TemaoBoro 3ddexra peakuuu 2 Jlaboparopuast

HEUTpanu3anuu pabora
HCCJIICA0BATCIIbCKOI'O
tuna (2 yaca)

5 3. OnpeneneHne CKOPOCTH XMMUYECKOM 4 Jlaboparopuast
peakiuu. M3yyeHne XuMu4eckoro pabota

ABHOBECHS HUCCIICA0BATCIBCKOI'O
p ’ thmna (4 Jaca)

6 4. [TpuroroBiieHHe pacTBOPOB 3aTaHHON 2 JlabopatopHast

KOHIICHTPALU{ pabora
HCCJIICAOBATCIILCKOI'O
thmna (2 Jaca)

7 4. N3yuyenue 31eKTpoIuTHYECKON 4 JlabopatopHast
JMCCOIMAIIMN K PEAKIUil B paCTBOPax pabora
3IEKTDOIHTOR HUCCIICA0BATCIBbCKOI'O

p tuna (4 yaca)

8 5. N3ydeHue oKuCIUTENbHO- 2 JlaboparopHast

BOCCTAaHOBUTEJIBHBIX PEAKIUi pabora
HUCCIICA0BATCIBbCKOI'O
tumna (2 Jaca)

9 5. W3yueHne 3IeKTpOXUMHYECKHX TPOIIECCOB 2 JlaboparopHast

pabota
HCCIIECO0BATCIBCKOT'O
tumna (2 Jaca)

10 6. W3yuenmne XMMHYECKIX CBOWCTB METAJIJIOB 4 JlaboparopHast

pabota
HCCIIEN0BATCIBCKOT'O
tuna (4 Jaca)

11 7. N3ydyeHne KOMIUIEKCHBIX COEMHEHUI 2 JlaGoparopHas

pabota
HUCCIICA0BATCIBCKOI'O
tuna (2 yaca)

12 8. N3yueHune kaueCTBEHHBIX peaKUUi Ha 2 JlaGoparopHas
KaTUOHBI M aHUOHBI pabota

HUCCIICA0BATCIBbCKOI'O
trmna (2 Jaca)
HUTOI'O 34 34

4.4. CemuHapbl/ NpaKTHYeCKHE 3aHATHS
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.5. KoHTpo/1bHbIe MEPONPUSITHSA . KOHTPOJIbHAas1 padoTa

Lenb: 3aKkpeneHne U3y4eHHOr0 TEOPETUYECKOT0 MaTepuala ImyTeM IpuoOpeTeHUs] HaBbIKOB
MPOBEJCHUS] XUMUYECKUX PACu€TOB.

BbimonHAA,  KOHTPOJbHYIO  paboOTy  CTYJEHT  JOJDKEH  I0Ka3aTh  JIOTMYECKYIO
MOCJIEI0BATENbHOCTh, HCIIOJIB3YEMYI0 B XOJIeé pELIeHMs] 3aJad, BbIpadOTaTh HABBIKH €€
OPUMEHEHHS; TPaMOTHO MCIIOJIb30BaTh DPA3JIMYHbIE CIIOCOOBI PACCYXAEHUS IpPHU BBIOJHEHUU
XUMHYECKHX PACYETOB, HAYUUTHCS MPABUIBLHO 0QOPMIISTH pEICHHE 3a]1a4.

CrTpyKTypa: TUTYJBHBIN JUCT, OCHOBHAS YacTbh, CIIMCOK MCIIOIb30BaHHOMN JINTEPATYPHI.

TutynbHbBIN JTHCT, KaK MpaBuiio, odopmisieTcs Ha aucte Gpopmara A4 u ciryxuT oboxkoi. Ha
TUTYJIBHOM JIMCTE YKa3bIBalOT HOMEP BapHaHTa, U COOTBETCTBYIOLINE EMY HOMEpa 3a/1ay.

OcHOBHasl 4acTh - BOCEMb MHOTOBApHAHTHBIX 33Ja4 [0 TeMaM JUCIHUIUIMHBL. 3a7adu CcIeayeT
BBITOJHATh B TOM MOPSAKE, B KAKOM OHM YyKa3aHbl B 33JaHHUU. Y CIOBHS MPUBOAUTH IOJTHOCTBIO.
Pemenust 3aau U OTBETHl Ha TEOPETHUYECKHE BOIMPOCHI JOKHBI OBITh KOPOTKO, HO YETKO
000CHOBaHBI, 32 UCKIIOYEHUEM TeX CIy4aeB, KOIJa Mo CYIIECTBY BONPOCA Takas MOTUBUPOBKA HE
TpeOyeTcs, HampuMep, KOIJa HY)XHO COCTaBHTh DJIEKTPOHHYIO (OpMylly aToma, HalucaTh
ypaBHeHHE peakiuuu MU T.I. [lpu pemeHuu 3amad HY)KHO IPHUBOIUTH BECh XOJ PELIECHUS U
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MaTeMaTHU4ecKre mpeodpa3oBaHusl.

Crucox, CIoNIb30BaHHOM JINTEPaTyphl oopMisieTcss B cOOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-2003. Cucrema craHgapToB M0 HHPOPMAIMH, OUOIMOTEYHOMY M H3AATEIBCKOMY JCIY.
bubnuorpaduueckas 3anmch. bubnuorpaguueckoe omucanue. OOmmMe TpeOOBaHUS W TpaBUIIA
COCTaBJICHUSI.

Pabora nomkHa ObITh JaTHPOBaHA U MOAMKICAHA 00YYArOIIUMCS.

OcHOBHasl TeMaTHKa!

1. Xwumus — Hayka O BELIECTBAX U MPOLIECCAaX UX MPEBPAIICHUI.
DHepreTuka XMMHYECKHUX MPOIECCOB.
KuneTnka u KaTaau3 XUMHYECKUX MPOLIECCOB.
JucnepcHoe cocTosiHue BeliecTBa. PacTBopsl.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU M SJIEKTPOXUMHUYECKHE ITPOLIECCHI.
XUMHS METAJIJIOB U HEMETAILJIOB.
XUMHUSA KOMIUICKCHBIX COeIUHEHUH.

8. Xumwnueckas uACHTU(PUKAIMSI U aHATU3 BEIIECTB.

PekoMeHyeMblit 00beM:

PaGora BbIMONHSETCS MEeYaTHBIM CHOCOOOM Ha OJHOM cTopoHe nucta Qopmata A4 uepes
noatopa (1,5) uarepsana. Tun mpudra (rapuutypa) - Times New Roman, xerss (pasmep) mpudra
- 14. B pabore He gomyckaeTcss UCHONb30BaHME MIpudTa pasHbiXx rapHutyp. Kaxmas 3amgaua
odopmIsieTcs Ha OTAEIBHOM JIUCTE.

Noakown

['paduk KOHTPOJIBHBIX MEPOTIPUSATHI ATl OUHOU (HOPMBI 00yUEHUS

Ipooonacu- Cemecmp, nomep nedenu cemecmpa

metpoeme Ty T2 1345678 91011121314 [15][16| 17
cemecmpa

Koumponsnote | - | B3 |- |- |- |- |- |- |- |- |- |- |- |- |Kp|- |-
Meponpusmus

Yenosnvie 0603nauenuss KOHMPOILHLIX MEPONPUSMULL
B3 — BrImaya 3agaHus;
KP — IIpHeM KOHTPOJIbHBIX pabot/

I'paduik KOHTPOJIBHBIX MEPONIPUATHH JUIsl 3a04HOM hopMBI 0OYyUEHHUS

IIpooonsicu- Kypc 1, ocennuit cemecmp (ycmanogounas ceccus), Homep Hedeau cemecmpa
MEABHOCMY T T T3 [ 4 | 5 | 6] 7 |8 ]910]11]12 13|14 15]16] 17
cemecmpa

Koumponwvnste | B3 | - - - - - - - - |- - - - - - - -
Mmeponpuamus

TIpooonscume Kypc 1, éecennuit cemecmp (3K3aMeHAYUOHHAS CeCCUsl), HOMED Hedelu cemecmpa
“oHOCHIY 1]2[3[a[5][6 |78 [9[10]11[12][13]14 151617 |18
cemecmpa

Koumponvnwte | - |- |- |- |- |- |- |- |- |- |- |- |- |- |xp|- |- |-
Mmeponpuamus

Venosuvie 0603nauenus KOHMPONbHbIX MEPONPUAMULL
B3 — BbIaua 33131,
KP — IpUeM KOHTPOJIbHBIX padoT;
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Ouenka

Kputepun onieHKM KOHTPOJIbHOM padoThI

OTJIIMYHO

PaGota BeIMOTHEHA MOTHOCTHIO, 6€3 OMMOOK U HEIOUYETOB WU AOMYIIEH
OJIMH HEJ0YET

XOpOLIO

Paborta BbINOIHEHA MOTHOCTHIO, UMEETCS OJJHA HErpyOast omunoKa U 0JIMH
HeJI0YeT WM TPU HeJodeTa

YIIOBJIETBOPUTEILHO

[TpaBuIIbHO BBITIOIHEHO OoJiee 2/3 Bceil paboThl WU IOMYIIECHO He Ooee
OJIHO¥ rpy0O# OIMOKH WM IBYX HEOYETOB, WIIM OJHA Tpy0as U oJHa
Herpy0as OIMOKH, WK TPU HETpyOble OIIMOKH, WK YEThIPE-TISTh
HEJI0YETOB.

HCYAOBJICTBOPUTCIILHO

Yucno omrOOK U HEI0UETOB MPEBBICHIIO HOPMY JJISl OLIEHKH
YJIOBJIETBOPUTENLHO WM MPABUIBLHO BBIIIOJHEHO MeHee 2/3 Bcell paboThl
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHIHUAM U OEHKE PE3YJbTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue i z t.p, uac yueonvix Ouenka
uacoe Komn. P -
Pazoenoe OuUCUuUnIUHb OIIK-4 OIIK-5 3AHAMUIL Dpe3ynvmamos
1 2 7

1. Xumusi — Hayka o BEIIECTBAX U MPOIIECCax HX 21 + + 2 10,5 JIk, JIP, CP 2 Kp, TECTHI,

MIPEBPAILICHUI. 3K3aMEH

2. DHepreTrKa — XUMUYEeCKUX MPOIIECCOB. 14 + + 2 7 JIk, JIP, CP 2 Kp, TECTHI,
JK3aMEH

3. Kuretnka u kaTanm3 XUMUYECKHIX TPOIIECCOB. 15 + + 2 7,5 JIk, JIP, CP 2 Kp, TECTHI,
JK3aMEH

4. JlucniepcHOE COCTOSIHUE BelecTBa. PacTBOPEI. 18 + + 2 9 JIk, JIP, CP 2 Kp, TECTHI,
JK3aMEH

5. OKUCITUTEIBHO-BOCCTAHOBUTEIIHHBIC PEAKIIUU H 16 + + 2 8 JIk, JIP, CP 2Kp, TECTHI,

SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH

6. XuMHsI METAIIIOB M HEMETAJLIOB. 14 + + 5 7 JIk, JIP, CP 2 Kp, TECTHI,
9K3aMEH

7. XuMHsI KOMIUTEKCHBIX COSTUHEHUI. 14 + + 2 7 JIk, JIP, CP 2 Kp, TECTHI,
9K3aMEH

8. XumMunueckas WaeHTH(HUKAINS H aHATH3 14 + + 2 7 JIk, JIP, CP 2Kp, TECTHI,

BCIICCTB. DK3aMCH

6ceco uacos 126 63 63 2 63
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6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

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

. Meramibl: yue6Hnoe nocobue / T. A. lorckas, M. A. Bapaansu [u np.]. - bparck: bpl'Y, 2008. -

65 c.

. Xumusi: yueoHoe mocooue / T. A. JloHckas [u ap.]. - 2-e uza., nepepad. u gor. - bparck: bpl'Y,

2009. - 70 c.

. Xumust: nabopaTopHbiii mpakTukyM / M. A. Bapaausu [u ap.]. - bparck: bpI'Y, 2010. - 76 c.
. Pycuna O.b. Xumusa. MeTtoauueckue yka3anust JUisi IOATOTOBKH CTYJIEHTOB K TEKYILEMY U

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

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

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

7. TEPEYEHb OCHOBHOH ¥ JONOJHHUTEJIBHON JINTEPATYPHI,

HEOBXOJAUMOIi 1JIS1 OCBOEHUS JUCHMILIAHBI

Koauuecmeo
Buo IKzemnaapos | Qbecneuen-
No Haumenoeanue uzoanusn 3ans-
6 HOCMb,
MUA\ Gubnuomere, | (3x3./ uen.)
IIT.
1 2 3 4 5
OcHoBHas iMTeparypa
1 I'manka, H. JI. OOGmmast xumus : y49eOHUK TSI JIk, JIP, 101 1
OakanaspoB / H. JI. I'munka. - 19-e uzn., nepepad. u i, CP
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
bazoBelit kypc).
2 AxwmetoB H.C. O0mas u HeopraHudeckasi XUMUS: J]T:; J(T:}f;, 15 0,75

yuebnuk ans By30B/H.C. AxmeroB. — M.: Beicias
mkoia, 2009. — 743 c.

bapxosckuii, E.B. O0mas xumust [ D1eKTpOHHBIN
pecypc] : yue6noe nocobue / E.B. bapkosckuii, C.B.
Tkaues, JI.I'. Ilerpymenko. — DNeKTpoH. JaH. —
MuHck : "Beimiimnias mkoaa", 2013. — 639 ¢. —
Pexum noctyna: https://e.lanbook.com/book/65393.
— 3ari1. ¢ sKpaHa.

BaiitHep, B.B. Xumus [OnexTpoHHBbIN pecypce] :
yuebHoe nocobue / B.B. Baiitaep, E.A. HukoneHko.
— DnexTpoH. 1aH. — ExatepunOypr : Yp@V, 2016.
— 132 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/98435. — 3aru. ¢ skpaHa.

JlonosiHUTEILHAS JIUTEPATYPA

3 Koporun, H. B. O0mast xumust : yaeOHuK 17151 By30B / | JIk JIP, 14 0,75
H. B. Koposus. - 9-¢ u31., mepepab. . - M. : Beicias . CP
mkomna, 2007. - 557 c.

4 JIunun, P. A. XuMundeckue cBONCTBA HEOPTaHUYECKUX HKépr' 10 0,5
BemIecTB : yueb. mocodue mist By30B / P. A. Jlunun, B.
A. Mosnouko, JI. JI. Auapeesa. - 5-e u31., CTEpeoTHII. -
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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

M. : KosocC, 2008.

Bounkos, H. 1. Xumus: yue6Hoe mocobue /i By30B /
H. U. Bonkos, M. A. Menuxosa. - M. : U3maTenbckuii
neHTp «Akagemusi», 2007. - 336 c.

HK: Kp,
Cp

10

0,5

3ajaun U yIpaKHEHHsI TI0 001 XUMUH : yueO.
nocobue ju1s By30B /ITox pen. H. B. KopoBuHa. - 4-¢
u31., nepepad. - M.: Beicmas mikomna, 2008. - 255 ¢

xp, CP

0,25

ZaiiieB O.C. Xumus: yae6Hoe ocooue / O.C. 3aiiies.
— M.: «Akamemusy», 2008. — 544 c.

JIk, JIP,
xp, CP

0,25

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

Kp, CP

20

Xumus : yueb. mocobue (mporpaMmma, METO/.
PEKOMEH/Ialli1, KOHTPOJILHBIC BOIIPOCHI U 3aaHMUS,
MIPOrPaMMHUPOBAHHBIE BOIIPOCHI JIJIsI CAMOKOHTPOJIS) /
T.A. Jonckas, H.IT. KocmaueBckas, B.A. SIckuna. -

bparck : bpl'Y, 2008. - 114 c.
http://ecat.brstu.ru/catalog/yY4e6Hble %201%20y4ebHo-
meToamnyeckmne%20nocodbusa/Xumusa/OoHckag%20T.A.%20Xumus.
Y4.nocoome%20an9%20cTyaeHToB%203a04Horo%20006y4eHuns.2
008.pdf

kp, CP

109 + 1(JP)

10

Mertams : yaeOHnoe nmocodue / T. A. Jlonckas, M. A.
Bapnansu [u ap.]. - bparck : bpl'Y, 2008. - 65 c.
http://ecat.brstu.ru/catalog/Y4e6Hble %201 %20y4ebHo-

meToamnyeckmne%20nocodbusa/Xumusa/doHckan%20T.A.%20MeTann
bl.Y4ye6.nocobune.2008.pdf

JIk, JIP,
xp, CP

80+ 1(2P)

11

Xumusi: nabopatopHblil npakTukyMm / M. A. Bapnausx
[u ap.]. - bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/y4ebHble %201 %20y4e6Ho-

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

JIP, CP

202+ 1(P)

12

Pycuna O.b. Xumus. Meroauueckue ykazanus JJis
MIOATOTOBKH CTYJEHTOB K TEKYLIEMY U UTOTOBOMY
koHTpoito / O.b. Pycuna. — bparck: bpI'V, 2011. —

155c.

http://ecat.brstu.ru/catalog/yY4ebHble %201%20y4ebHo-
meToamnyeckmne%20nocodbuma/Xumusa/PycnHa%200.5.%20Xumus.
%20MeToaunyeckmne%20ykasanHna%20ana%20noarotoskn%20k%
20Tekyemy%201%20utorosomy%20koHTponto(TecThl).2011.pdf

CP

80+ 1(P)

13

Bappansia, M. A. Xumusi: 1a00paTopHbIi NPaKTUKYM
JUI TEXHUUYECKUX HAIpPaBICHUH MOATOTOBKH
akamemuueckoro Oakamaspuara / M. A. Bapnansn, C.

®. Jlanuna. - bparck : bpI'Y, 2015. - 154 c.
.http://ecat.brstu.ru/catalog/Y4e6Hble %201 %20y4ebHO-

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

JIP, CP

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

8. NEPEYEHbD PECYPCOB NHO®OPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJUMbIX

AJIsI OCBOEHUSA JUCHUITIJINHBI
1. DuektpoHHbIH KaTajgor oubauorexku bpl'y

http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN

=BOOK&P21DBN=BOOK&S21CNR=&7211D=

DnexTponnas oubnuoreka bpI'Y http://ecat.brstu.ru/catalog

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

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

5. Hudpopmammonnas cucrtema «EaMHOEe OKHO JocCTyma K 00pa3oBaTeIbHBIM
pecypcamy http://window.edu.ru/

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

7. YuuBepcuterckas wuHpopmanmonHas cuctema POCCUSA (YUC POCCHUA)
http://uisrussia.msu.ru/

8. Xwumuueckas nHpopmanuonHas 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. ExeMecsYHBIH HAayYHO-TIOMYJISIPHBIH KypHaI «Xumus u Kuzub»
http://www.hij.ru/

N

9. METOAUWYECKHUE YKA3AHUSA [AJIs1 OBYYAIOILIUXCA MO OCBOEHMIO
JUCIHUIIVINHBI

PabGora oOywarommxcs HaJa KypcoM XMMHH CIaraeTcsi W3  CISAYIOMUX JJIEMEHTOB:
CaMOCTOSITENIbHOE HM3yYeHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM TOCOOHUSM, BBIMOJTHEHHE
KOHTPOJILHOM paboThl, MPOXOXKACHUE TEKYIIErOo KOHTPOJs, J1abopaTOpHOTO MPaKTHKyMa,
MOCELIEHHUS JICKLINW, UHIUBUAYAIBHBIX U TPYIIIOBBIX KOHCYJIBTALUH, IIPOMEKYTOYHON ATTECTALUU
- DK3aMeEHa.

[Ipuctynas K M3Y4EHUIO NUCHUIUIMHBI, HEOOXOAUMO, MPEXKIE BCETO O3HAKOMHUTHCS C €ro
COJIEpKAaHUEM TI0 TEMaTUYECKOMY IUIaHy, OObEMOM KaXKI0M TEeMbl M IOCJIEI0BATEIbHOCTHIO
coZEpKaIMXCs B HEM BOIpPOCOB. M3yuars Kypc cieayer mo oTaelbHbIM TeMaM. [Ipu mepsom
YTEHUU CIIEJIyeT MOJIYYHTh OO0IIee MpeACTaBIeHHe 00 M3Yy4aeMbIX BOMPOCAX, & TAKKE OTMEYalTe
TPYJIHbIE Y HESICHBIE MECTA. 3aTE€M MEPEXOIUTH K JIETATbHOMY U3YyUYEHUIO MaTepuaa.

Heo6xomuMo yCBOUTH BCE TEOPETHUECKHUE TTOTOKEHUS, MAaTeMaTHYECKUE 3aBUCUMOCTH U MX
BBIBOJIBI, @ TAK)KE€ NPUHLMUIIBI COCTABICHUS YPAaBHEHUW. BHUKHYTH B CYIIHOCTH TOT'O WJIM HMHOIO
Bomnpoca. M3ydeHwe Bompoca Ha YpPOBHE CYIIHOCTHM, a HE Ha YPOBHE OTAEJIBbHBIX SBJICHHUI
croco6cTByeT Oosee rTy0OKOMy U TPOYHOMY YCBOEHHUIO MaTepuaa.

Jlekuu - BBIpaXarOT OCHOBHOE COAEPKaHWE 3HAHUM M3y4aeMbIX AUCHUIUIMH, OPTaHU3YIOT
dbopMUpOBaHHE 3HAHWI B CHUCTEMY, YCTaHABIMBAIOT CBSI3b CO BCEMH BHUAAMU Y4eOHOU pPalOTEHI.
Jlekuuy 4uTarOTCS MO OCHOBHBIM pazziefiaM Kypca XuMus. [Ipu 3ToM neTanbHO paccMaTpHBaKOTCA
HEJOCTAaTOYHO MOJIHO OCBEIICHHBIE B y4eOHOW M y4yeOHO-METOIUYECKOW JUTepaType MOHATUSA U
3aKOHOMEPHOCTH, COCTABJISIONINE TEOPETUUECKUE OCHOBBI TUCITUTIIIUHBI «XUMHS».

Memoouxa padomot ¢ 1eKYUOHHBIM MAMEPUATIOM

1. O6s3aTeNbHBIM YCIIOBUEM SIBIISIETCS TIOCEIIEHUE BCEX JICKIIMM U KOHCTIEKTUPOBAHHUE
M3J1araeMoro Marepuaa.

2. YCBOCHHE U 3aKpEIUICHHE MaTePHUAJIOB JICSKIIMA HEOOXO MO TTPOBOANTH B MTEPBBIC JHH
nociie e€ MPOCIyIINBaHuUs, TaK KaK 3TO MOTPeOyeT HAMMEHBIIIUX 3aTpaT BpeMEHU Ha U3yUYeHHE
JTAHHOM TEMBI.
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3. Brauasie He0OOXOMMO M3Y4YUTh KOHCHEKT JIEKI[MM, CXEMbl M PUCYHKH, IPUBEAEHHBIE B
HéM. [Ipu HEoOXOAMMOCTH cieayeT OOpaTHUTHhCS K PEKOMEHJIOBAHHOW JUTEpaType U JOMOJIHUTH
JEKIIMOHHBIE CBEJICHHUS.

4. B 3aKJIt04eHre MBICICHHO POpaboTaTh OTBETH HA BOIPOCHI IJIaHA JIEKIIHH.

5. B ciyuae npomycka JeKIuu u3ydeHre MaTeprala 1 oJAroToBKy pedepara 1o reMe
JIEKLMU TIPOBOJIUTH 110 PEKOMEHI0BaHHOMU auTeparype. [Ipu 3ToM 3HaUUTENBHO YBEINYMBAECTCS
BpEMs CaMOIIOJITOTOBKH.

6. IIoBTOpHO BO3BPATUTHCS K MaTepraliaM JIEKIIUU HEOOXOJMO:

- TP TIOATOTOBKE K MTOrOBOMY 3aHSITHUIO; IPU MOJATOTOBKE K UTOTOBOMY KOHTPOINIIO (IIPU ITOM
HEOOX0MMO 00OpaTHTh BHUMAHKUE Ha 00bEM KOHTPOJIBHBIX BOIIPOCOB).

JIaGopaTopHBbIii NMPaKTUKyM BKJIKOYaeT B ceOs jgabopaTopHble pabOThl [0 OCHOBHBIM Te€MaM
Kypca XMMHS W HaNpaBlIeH Ha YIIIyOJEHHOE H3yYCHHE TEOPETHUYECKOro MaTepuaylia M Ha
nproOpeTeHne YMEHHUs, HABBIKOB M OIbITa IIPOBEACHUS IKCIEPUMEHTA, aHalIKU3a U 00pabOTKU ero
pe3yIbTaTOB.

IIpy mNOArOTOBKE K BBHINOJIHEHUIO JIAOOPAaTOPHBIX PAOOT HCIHOJIB3YIOTCA METOANYECKHE
yKa3aHHsA, B KOTOPBIX OIMCAaHbl METOJbl MCCJIENOBAaHUS, YCJIOBHUS IIPOBEJIEHUS OIBITOB U
c(hopMyIHPOBaHbl BOIPOCHI U 3a7jaHUs K J1a00OpaTOpHBIM paboTaMm.

C wmenpi0 OLEHKM YpPOBHS OCBOGHHMsS Marepuaja IO Kaxaoil JabopaTtopHoil pabote
COCTaBJIIETCS OTUET, HA OCHOBAHUHU KOTOPOTO MPOBOJUTCS 3alIUTa JJAOOPATOPHON PabOTHI.

JIaGopatopHble pabOTHI MPOBOAATCS B CIEHUATU3MPOBAHHBIX J1a0OpaTOpUAX, CHAOKEHHBIX
HEOO0XO/UMBIM O0OPYZOBaHUEM W XHMHYECKOM mocymoil. Jlis akTMBH3alUM Ipolecca OCBOEHUS
IIPUEMOB JJa0OPATOPHOI0 FKCIIEPUMEHTA CTYIEHThHI KOOIIEPUPYIOTCS B IPYIIIBI 110 2-3 YelloBeKa, YTO
HO3BOJISIET KOJJIEKTUBHO 00CYKJaTh €ro pe3yJbTaThl U (POPMYIHPOBATH BBIBOBI.

CamocrosiTenbHass paboTa IPOBOAUTCSA C LEIbI0 YIIIyOJIEHUS U 3aKpeIUIEHUS IMOJIyYEHHBIX B
XO0JIe ayJUTOPHBIX 3aHATHHA 3HAHMM U NPHOOPETEHUs HAaBBIKOB MCIOJIb30BAHUS PEKOMEH]IyEeMOM
JUTEPaTyphl, HABBIKOB HAy4YHOTrO HccienoBaHus. CamocTosTeNnbHas padoTa BKIIOYAET pEHICHUE
3ajjay pacueTHOro XapakTepa, MOATOTOBKY M 3aBepllieHue OQopMiIeHHs J1abopaTOpHBIX pabdoT,
MOJrOTOBKY K KOHTPOJIbHBIM MEPOIPUSATHUSAM, MOCEIIEHUE KOHCYJIbTAllUi, U3y4€HHEe OCHOBHOTO U
JIOMIOJIHUTEIBHOI0 MaTepHaja 1o yueOHUKaM U ocoOusiM, paboTy Ha KOMIIbIOTEpE U B OMOIMOTEKE,
9K3aMEHY U T.IL.

JIrobass  ¢opmMa  camMOCTOATENILHOM  pabOThl  CTyAE€HTAa HAuyMHAETCA C  U3YyYeHHs
COOTBETCTBYIOILIEH JUTEpaTyphl.  YMeHue paldoTaTh € JUTEPaTypoill O3HauyaeT HaydUThCs
OCMBICJICHHO TI0Jb30BaThCsl HMCTOUYHMKaMH. CyIIecTByeT HECKOJIbKO METOJOB paboThl C
JIUTEPATypPOil.

OmvH W3 HUX - caMbli W3BECTHBIM - METOJ TOBTOPEHHS. IPOUYUTAHHBIA TEKCT MOXHO
3ay4uTh Hau3ycTh. [IpocToe nmoBTopeHre BO3AeHCTBYET Ha NaMsATh MEXAaHUYECKU U MOBEPXHOCTHO.
[Tonmy4yeHHbIe TAKUM IyTEM CBEIEHUS JIETKO 3a0BIBAOTCS.

HaubGonee »>@QexTuBHbII MeTOA - METOA KOJIMPOBAHUSA: IPOUYUTAHHBIA TEKCT HYXKHO
HOJBEPTHYTh OOJIbLIEH, YeM MpOCToe 3ayuynBaHue, o0paboTke. YTOOBI OCHOBaTENbHO 00paboTaTh
MH(pOpPMALIMI0O U 3aKOJUPOBATh €€ JJI XPAaHEHUs, BaXXHO MPOBECTU LIEIBbIA PSA MBICIUTEIbHBIX
ornepanuil: MPOKOMMEHTHPOBAaTh HOBBIE JIaHHBIEC; OLIEHUTh UX 3HAYCHHE; IOCTAaBUTH BOIIPOCHI,
COIOCTaBUTh MOJIYYEHHbIE CBEIECHHUS C paHEe NU3BECTHBIMHU.

K xaxmgoir Teme y4eOHOW JUCHMIUIMHBI NOJOOpaHa OCHOBHAas M JIOTOJHUTENIbHAsS
nuteparypa (cm Tabm.).

Tab6muma.
Pexomennanuu o pabore ¢ nureparypoin

Ne, HazBaHME TEMBI TUCHUTIIIMHBL Pexomennyemas nmureparypa ®opma
OTYETHOCTHU
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1.Ctpoenue BemecTBa. 11/ ctp. 36-175 3amuta 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
2.0CHOBHBIC TOHATUS XUMUYeckou | /1/ ctp. 223-248 3amura JIP,
TEPMOJIMHAMUKH. /2/ ctp. 175-197 Kp, YCTHBIN
/3/ ctp. 115-142 orpoc
/5/ cTp. 45-61
/6/ ctp. 57-91
/7/ ¢Tp.92-156
/8/ ctp. 54-65
3. Xumuueckast KHHeTUKa 1 katanus. | /1/ ctp. 249-288 zamura JIP,
/2/ B cTp. 197-225 Kp, YCTHBIN
/3/ ctp. 148-203 orpoc
/5/ cTp.62-83
/6/ ctp. 92-124
/7/ cTp. 157-219
/8/ cTp. 66-88
4. PactBopsl. JlucniepcHbie cuctemsl. | /1/ctp. 287-374; 675-747 3amura JIP,
/2/ ctp. 139-149; 225-227 Kp, YCTHBIN
/3/ cTp. 204-251 onpoc
/5/ ctp. 84-127
/6/ cTp. 125-151
/7] ctp. 220-318; 431-482
/8/ ctp. 43-53; 89-119; 186-200
5.OKUCIUTEILHO- 11/ ctp. 375-402 3amura JIP,
BOCCTAHOBUTENIbHBIE — peaknuu | | /2/ ctp. 234-247 Kp, YCTHBIN
IIEKTPOXUMHUYECKUE TPOLIECCHI. /3/ cTp. 251-340 OIpoc
/6/ ctp. 152-173
/7/ ctp. 319-373
/8/ ctp. 131-146
6. XuMUsi METAJIOB /1/ ctp. 769-879 3amuta JIP,
2/ ctp. 279; 488-537; 546-697 Kp, YCTHBIN
/3/ ctp. 341-381 orpoc
/4/ ctp. 12-73; 286-465
/6/ ctp. 191-199
18/ ctp. 201-220
7. Xumus KomruteKcHbIX | /1/ cp. 403-430 samura JIP,
COEIMHEHUI 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 orpoc

/4/ cTp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158
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8. OCHOBBI aHAIUTUYECKON XUMHUU /2/ ctp. 157-174 3amura JIP,
/3/ ctp. 499-515 YCTHBIN
OIpoc

W3zyuenne nureparypsl TpeOyeT BeeHUs pabounx 3amuceidl. 3amucu B TOM WM MHOU (opme
HE TOJIBKO CIIOCOOCTBYIOT NMOHMMAHHUIO M YCBOEHHUIO H3y4yaeMOIo Marepuajna, HO U IOMOTaroT
BbIpa0aThIBaTh HABBIKH SICHOTO M3JI0KEHUS B MUCbMEHHON (hOopMe TeX WM MHBIX TEOPETHYECKHX
BOIIPOCOB.

OpnHOlt M3 OCHOBHBIX (DOpPM 3amucH SBJISETCS KOHCIEKT. KOHCIEKT — CJOoXHas 3amuch
COJICp)KaHUsI HCXOJHOTO TEKCTa, BKJIIOYArOIIas B ceOs 3auMCTBOBaHMS (IMTATHI) HauOolee
MPUMEYATEIIbHBIX MECT B COUYETAHUU C IIJITAHOM HMCTOYHHUKA, a TAKKE CHKAThIM aHaJIU3 3alUCAHHOTO
MaTepUalia v BBIBOJBI I10 HEMY.

Memoouueckue pexomenHoauuu no cOCMagieHUul) KOHCneKma

Kuaury unenecooOpa3Ho MPOCMOTPETb, O3HAKOMUTHCSI C OIJIABJICHHEM W HAy4dHO-
CIIPABOYHBIM aImapaToM, MPOYUTATh AHHOTAIMIO M MPEIHUCIOBHE, a TAKXKE €€ IPOJIMCTaTh,
paccMOTPETh WJUTIOCTpAIMK, TaONMUIlbl, AUarpaMMbl, TPWIOKEHUs. Takoe TOBEPXHOCTHOE
MIPOUYTEHHE TO3BOJIMT Yy3HATh, KaKUE TIJIaBbl CJIEAYeT HM3YYHTh 00JIe€ BHUMATEIbHO, a KaKHe
POYUTATH OBICTPO.

[lenecooOpa3Ho 3aMKMCHIBATh HOMEpa CTPAaHMII, KOTOPBIC IPUBJICKIN BHUMaHKE. [1o3xke
cJeyeT BO3BPATUTHCS K HUM, TIEPEUUTATh UK TIepenucaTh Hy>KHYI0 nHpopmanuo. Gusnyeckoe
JEICTBHE 10 3aMUCBIBAHUIO TIOMOTAET MPOYHO 3AJI0KUTh JaHHYIO0 HH()OPMALIUIO B «OaHK MaMSITH.

[Tpu opopmMiIeHHH KOHCIIEKTa HEOOXOUMO CTPEMHUTHLCS K EMKOCTH KaKIOTO TIPEIOKCHHS,
JKeJlaTeNIbHO MPUBOAUTH HE TOJBKO TE3UCHBIC MOJIOKEHUS, HO M UX JIOKa3aTeabCcTBa. MbICIM aBTOpa
KHUTU CJEAyeT H3Jararb KpaTko, 3a00TACh O CTWJIE M BBIPA3UTEILHOCTH HamucaHHoro. Yucio
JOMOJIHUTEIbHBIX DJIEMEHTOB KOHCIIEKTAa IO/KHO OBITH JOTHYECKH OOOCHOBAHHBIM, 3alHCH
JIOJDKHBI  pAcOpPENeNIITbCd B ONPEACIICHHOM IOCIEA0BAaTEIbHOCTH, OTBEYAKOLIEH JIOTMYECKOU
CTPYKType U3ydaeMoro marepuaia. J{is yrouHeHus U AOMOJHEHUSI HEOOX0AUMO OCTaBIATh MOJIS.

JIJiss IpoBepKH X0J1a M KauecTBa (POPMUPOBAHUS KOMITETEHITHH, CTUMYIUPOBAHUS yI4eOHOH
paboThl MPOBOJAUTCS TEKYIIUH KOHTPOJIb 3HaHWM oOywarommxcsa. OH oOecrieynBaeTcs
PENCH3UPOBAHUEM OTYETOB TI0 JJAOOPATOPHBIM paboTam, MPOBEPKOI KOHCIICKTOB JICKIHH, YCTHBIM
ONPOCOM Ha ayJUTOPHBIX 3AHATHAX. [ MpOBEAEHMS TEKYILETO KOHTPOJS HCIOJNb3YIOTCS TAKXKe
TECTOBBIE TEXHOJIOTHUH. TECTOBBIA KOHTPOJb MPOBOJUTCS B AUCIJICHHBIX KJIaccaX Ha KOMIBIOTEPAX
U B OJIaHKOBOM BHe. Pe3ynmpTaThl TeCTHpPOBaHMS OIIEHUBAIOTCS MO OalbHON cHUCTEME U 3aTeM
YYUTHIBAIOTCS TP TEKYIIEH U MPOMEXYTOUHON aTTECTAIIMU 00YJIArOIITUXCSI

[IpoMexxyTouHasi arrecTamusi MpeJHa3HAYEHa ISl ONPEETICHUS] YPOBHS OCBOCHHUS BCETO
o0bema yueOHOW IuCHUIUIMHBEL. [IpomMexyTouHas aTrTecTanusl MO AUCHUIUIMHE «XHUMHS» MOXKET
MPOBOJIUTHCS, Kak B ¢Gopme cobecemoBaHusl MO HSK3aMEHAIIMOHHBIM BOIMpOCaM, TaK U C
HCITOJIb30BAHUEM TECTOBBIX TEXHOJIOTHM.

[TonrotoBka K NOPOMEKYTOYHOM AaTTECTAlMM HAYMHAETCA C TEPBOrO 3aHATHS MO
TUCITUILIMHE, HA KOTOPOM MPEenoAaBaTelb 3HAKOMUT 00yUJaroIIUXCsl C OCHOBHBIMU TPEOOBAHUSMU K
TEKYIIe W WUTOTOBOM arTecTtanuu. BaxHO ¢ caMoro Hayana IJIJAHOMEPHO OCBamBaTh MaTepual,
npopabaTeiBaTh COOTBETCTBYIOIIME TEOPETHUECKHE U TMPAKTUYECKUE pa3Aenbl AUCIUILTHHBL,
(bUKCUPYS HESICHBIE MOMEHTHI JIJISl UX OOCYXKJIEHHUS Ha MJIaHOBON KOHCYIbTAIIUHU.

Jlexiuu, 1abopaTopHbIe M KOHTPOJIBHBIE PAOOTHI SBISIOTCS BaKHBIMU dTallaMH MOATOTOBKH,
MOCKOJIBKY OOYyYarolmuicss WMEET BO3MOXXHOCTb OIICHHTh YpPOBEHb COOCTBEHHBIX 3HAHUN U
CBOEBPEMEHHO BOCIIOJIHUTH UMEIOIITHECS POOeIh

9.1. MeTonnueckne yKazaHus J1JIs1 00y4AIOIIMXCS 110 BHINMOJTHEHHIO JIA0OPATOPHBIX pador

JlabopaTopnas paGora Nel . U3yyeHne OCHOBHBIX KJIACCOB HEOPraHUYeCKUX
COeIMHEeHHUI.

“eJ'II) [!a6OTBIZ MOJIY4YCHHUE OKCHUOO0B, KHMCJIOT, OCHOBaHUM U COJICH 1 HU3YUYCHUC UX XUMHNYCCKUX
CBOﬁCTB, T€HETUYECKOM CBS3U MCKAY KiIaCCaMH HCOPTraHUYCCKUX COCIUHEHUH.
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3amaHue:
. HonyquHe OCHOBHOI'O, KMCJIOTHOI'O OKCHAOB, KI/ICJIOTBI;

1
2. [Tonyyenue cpenneii conw,

3. N3yuenue B3auMOACMCTBUS OCHOBHOTO OKCH/IA C BOJIOH;
4., TTonyueHre TUAPOKCHUIOB KOOAIbTa M XPOMa,

5. M3yyeHue CBOWCTB OCHOBHOTO U aM(OTEPHOTO OKCHJIOB,;
6. M3y4yeHue B3aUMOJICHCTBUS COJIEH C METaIaMu;

7. I3y4yeHue B3aUMOICVCTBHS KUCIIOTHI C COJIBIO;

8. 3ydyeHue B3auMOJICHCTBUS KUCIIOTHI CO MIET0YbIO;

9. [Momyuenue KUCIOU COMH,

10. [TomyyeHue OCHOBHOM COJIH.

[opsI0K BBIMTOJIHEHHS:
JIabopaTopHyto paboTy cieyeT HaYMHATh TOJBKO MOCIIe M3YYCHHS TEOPETHYCCKUX CBEICHUI
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIICAYIONIUX ITAIOB:
- 00cy K IeHre 1TabopaTOPHON pabOTHI U MOyYEHHE JOMYCKa ISl BBITOJTHEHHS,
- BBITIOJIHEHUE PabOoTHI;
- 00pabOTKa IKCIIEPUMECHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa JJA0OpaTOPHOU PabOThI

Popma OTYETHOCTH:

Pesynbrarel nabopaTopHOro 3KCriepuMeHTa OoQOopMIIAIOTCS B BuAe ordyeTra. OTYET HOJDKEH
BKJIIOYATh: ATy BBIMIOJIHGHUS paOOThI, TIOJHOE Ha3BaHWE pAOOTHI; IelNb PAOOTH; OCHOBHBIE
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBINOJHIEMBIX OIBITOB,
HAOJIIO/TAaEMBIX  SIBJICHUH, YpPaBHCHHUS TIPOBEJACHHBIX XHMHUYCCKHUX PEAKIMH; BBIBOIABI TI0
nabopaTopHoOi pabdore.

3ajaHus JUIs CaMOCTOSITeNIbHOW PabOThI:

1. ITouemy B ombiTe 1 JTaKMyC U3MEHUIT OKPACKY?

2. Kakumu cBoiictBamu obmamaet okcua meau (11)?

3. TTouemy runpokcun xpoma (111) pactBopsiercst u B KHCIOTE, U B MENTOUYH?

4. Ilpu B3aMMOAEHCTBUY KaKUX BEILECTB MPOTEKAET peakius HelTpanuzauuu?

5. Ilpn kakux ycnoBusix oOpasyrorca kuciele conu? [lpum kakux yciaoBUsSX 00pa3zyroTcs
OCHOBHBIE cOJIH?

PexoMeHaanyu mo BBIMOJHEHUIO 33JJaHUI ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTIIenHOTO BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCsI
CHUCTEMAaTUYECKHU TOTOBUTHCS K KXKIOMY 3aHSATHIO IO CIEAYIOIIEH cxeMe:
a) U3Y4YUTh TEOPETUUECCKUN MaTEepHaJl B KOHCTIEKTE JICKIIUA U Y4eOHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUYECKOW MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH GopMy J1a00OPATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOMIPOCHI JIJIs IOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEYeHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHI.

OcHOBHas uTeparypa
1. T'nunka, H. JI. OGmas xumus : yueGuuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
Jortt. - M. : lOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckast XuMusi: yaeOHuk 11t By308/H.C. AxmeroB. — M.
Bricmas mxoma, 2009. — 743 c.
JlononHuTenpHas tuTeparypa
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3. Bappanss, M. A. XumMust: 1a00paTOPHBIA MPAKTHUKYM JIJIsI TEXHUUSCKUX HATIPABICHHUI
MOJATrOTOBKU akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: nabopatopHsblii mpaktukyMm / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KoHTpobHbIE BONIPOCHI /U1l CAMOIIPOBEPKHU
1. Kakas cBs3b CyIlIE€CTBYET:
a) MEX]ly OCHOBAHHEM U KUCJIOTOM;
0) OCHOBHBIM OKCHUJIOM U OCHOBaHUEM;
B) METAJUIOM ¥ OCHOBHBIM OKCHUJOM;
I') KUCIIOTHBIM OKCHJIOM U KHCIIOTOIi;
1) OCHOBHBIM OKCHJIOM M KUCJIOTHBIM OKCHJIOM?
2. Kakue mpoyKTbl MOYKHO MOJIYYUTh MIPH JEHCTBUU CEPHOM KUCIOTHI:
a) Ha XJIOpUJ HaTpHS;
0) cynbdat HaTpUsi?
3. Kakue mpomykTsl oOpasyroTcs mpu B3aumojeictBuu ruapokcuna meau (II) ¢ 1 momem
A30THOM KUCJIOTHI? Hanuinre ypaBHEHHE PEaKIIUH.
4. Hazosute coniu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue mpoyKThl MOYKHO MOJYYHUTh MPH JEHCTBUU CEPHOM KUCIOTHI:
a) Ha opTodocdar KaabIus;
0) cynbdat Hatpus?
Hanummnre ypaBHeHUs peaknuii.

Jlaboparopnas padora Ne2 . OnpenesieHue MOJISIpHOI Macchl IKBHBAJIEHTa MeTaJLa.

Llenb paOoThl: O3HAKOMJICHHE C TIOHATHEM SKBHUBAJICHTA BEIIECTBA M HAKCIEPUMEHTAIBHOE
ompejiefiecHue HSKBUBAJCHTA IUWHKA MO OO0bEMY  BBIJCIMBIIEIOCS BOAOPOJa B pEAKLUUU €ro
pacTBOpeHUSs B U30BITKE KUCIOTHI

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

2HCI+Zn=ZnCI2+H2T
" pacCUUTaTb MOJIIPHYIO MAaCCy 3KBUBAJICHTA MACChI IIMHKA,

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT Ha4YMHATh TOJBKO MOCTIe U3YUEHHs] TEOPETUIECKUX CBEICHUN
U TIIATENbHON MPOPaOOTKH METOAUKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CIEIYIOIIUX ITAIOB:
- 00cy>kaeHue 1abopaTopHON pabOTHI U MOJTyYeHHE JOMYCKa JJIsl BBITOJTHEHMS;
- BBINIOJIHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, O(POpPMIIEHUE OTYETA;
- 3aIIUTa JJa0OpaTOPHOU PabOThI

PopMa OTYETHOCTH:

PesynpraThl 1abopaTopHOro SKcrepuMeHTa oGOopMIIIOTCS B Buae oTueTa. OTYET JOJKEH
BKITIOYATh: ATy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE paOOTHI; Iedb pabOThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS, HKCIEPUMEHTAIbHYI0 YacTh C OINMCAaHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBIX  SIBJICHWH, YypPaBHEHUS TPOBEJCHHBIX XHUMHYECKMX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.

3aaHus JUIs CaMOCTOSITENIbHOW PabOThI:
1. JlaiiTe onpenenenne SKBUBaJIEHTa BEILIECTBA.
2. YTo Takoe SKBUBAJICHTHBIN 00beM?
3. Kak onpenenuTs MOJISIPHYIO MacCy SKBUBAJICHTA IMPOCTOTO BEMIecTBA? CIIOKHOTO BEIIecTBa?
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4. Kakas xuMu4ecKasi peakilus JISKUT B OCHOBE IKCIIEPUMEHTAIBHOTO ONPEIeTICHUS MOJISIPHON
Macchl SKBUBaJICHTA IIMHKA?

5. [louemy mpu pacuerax MOJSIPHON MacChl SKBUBAJICHTA IIMHKA YYWUTHIBACTCS 3HAYCHHE
napuuaIbHOTO JaBJiIeHHs Bojopoa Py,?

PexomeHa1iy o BBIMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paToOpHOii paboTte

J1sl yCHEeIHOTO BBIITOJIHEHUSI 1 3aIUThI 1a00PaTOPHBIX pabOT PEKOMEHyeTC sl
CHUCTEMAaTUYECKHU F'OTOBUTHCS K Ka)KIOMY 3aHATHIO 10 CIEAYIOLIEH CXEME:
a) U3Y4UTh TEOPETHUECKUI MaTepual B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEATEHTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIMKAMU IIPOBEJCHUS ONBITOB M TEXHUKOH 0€3011acCHOCTH;
B) IOMa IpeABAPUTEIHHO NOATOTOBUTH (POpMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh HAa KOHTPOJIbHBIE BONPOCHI [yl AOIYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN NEpedeHb BOIPOCOB IS 3alUThI Ja00paTOpPHOH
paboTHI.

OcHoBHas uTepaTypa
1. T'munka, H. JI. OGmas xumus : yaeOHuk uist 6akanaspos / H. JI. I'munka. - 19-e u3n.,
nepepab. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBslii Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckas xumus: yaeOHuk s By30B/H.C. Axmeros. — M.
Bricmas mxoina, 2009. — 743 c.

JononHurenpHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM JJIS1 TEXHHYECKUX HAIpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKU

1. JlaiiTe onpeneneHnue Mo SKBUBAJIEHTA BELECTBA.

2. Kak paccunmThIBalOT MOJISIPHBIE MAacChl JKBHBAJIEHTA OJJIEMEHTA, OKCH/IA, OCHOBaHUS,
KHUCJIOTHI, COJIN?

3. IlpuBeaute mpUMEpbl XUMHUYECKUX COCTUHEHWH C MOJSIPHOW MAaccoi, paBHOW MOJISIPHOM
Macce dJKBUBAJICHTA.

4. Omnpenenute Maccy Tpex MoJiel YKBUBAJICHTOB THIPOKCHIA HATPHSI.

5. Kakue mpakTHuecKue METO/Abl OIpEeNeIeHUsl SKBHUBAJCHTAa JJEMEHTa, JKBUBAJIECHTA
CJIOHOT'O BELIECTBA CYIIECTBYIOT?

Jladboparopnasi padora Ne 3. Crpoenmne aroma u Ilepuoaumyeckasi cucreMa XMMHUYECKHX
sjemenToB I.U. Menaeieena.

[{enb paGOTHI: 3aKPENUTh 3HAHUS O CTPOEHUHU aToMa U [leproanueckoil cucreMe XUMUYECKUX
anemenToB J[.M. MenneneeBa, mpuoOpecTH HABBIKUM COCTaBJICHHS AJIEKTPOHHBIX M IpapUUecKUx
(bopMys1 aTOMOB U HOHOB

3ajaHMe: CaMOCTOSTENIbHO MOJITOTOBUTH OTBETHI CIIEAYIOIINE BOTIPOCHI.

DneMeHTapHbIe YaCTHIIBI, 00pa3yIoIIie aTOM.

KoprmyckynsipHO-BOTHOBAs JBOUCTBEHHOCTD JIEKTPOHOB.

[Tpunuun HeonpeaenenHoctu ['elizendepra.

OnexkTpoHHOE 001aK0 (aTOMHasi OpOUTAIIB). DIEKTPOHHAS IUIOTHOCTb.

KBaHTOBBIE UnCIA.

[TpUHIUTIBI 2IEKTPOHHOTO CTPOSHHS aTOMA.

DneKTpoHHBIE U rpadudeckue GopMysIbl aTOMOB U HOHOB.

Banentusie anekTponsl. CTeneHb OKUcieHus. Boicias 1 Hu3IIas CTeNeHn OKUCIICHHUS.
[epronuveckn M3MEHSFOIINECS XapaKTEPUCTHKH aTOMOB: SHEPTHsl MOHMU3ALUHU, CPOJICTBO K
AJIEKTPOHY, SIEKTPOOTPULIATETEHOCTb.

CoNoO~LNE

22


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

10. Ilepuognueckuii 3axkoH [[.M. MenneneeBa. IlpuunHa nepuoaMYHOCTH W3MEHEHHS CBOWMCTB
9JIEMEHTOB.

ITopsIAOK BBIMOJHEHUS:
JIabopatopHyto paboTy ciieayeT HaYMHATh TOJBKO MOCC U3YUCHHSI TEOPETUUYCCKUX CBEIACHUIN
U TINATEIbHOM MPOpPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy>KIeHUE JTAb0PaTOPHOU PaOOTHI U MOyYEHHE JIOMYCKA ISl BBITOJITHEHHS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOoTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO pPaboTHI

dopMa OTYSTHOCTH:

PesynpraTel mabopaTopHOro SKCHepuMeHTa OoGopMIIsIOTCS B Buae otdera. OTUET OJDKEH
BKIIIOYATh: ATy BBIMOJHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYECKUE CBEACHHS; DKCIIEPUMEHTAIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpaBHCHHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOIABI TIO
nabopaTopHoi pabdoTe.

3agaHus Juis CaMOCTOSATENILHON pabOoTHI:
Hcnonb3ys TabNuIly, JaiiTe OTBETHI Ha CIICAYIOIIUE BOIPOCHI:

a) Ompenenure CTPOCHHWE aTOMHOTO sApa, IOKAKUTE pacIpeleleHHe 3JICKTPOHOB II0
IHEPreTUYECKUM YPOBHSM M TOAYPOBHSM JUIsl 3JICMEHTA, IMOPSAKOBBIA HOMEP KOTOPOTO B
[Tepuoaueckoii cucTeMe XUMHIECKHX JIEMEHTOB MpUBe/eH B rpade 1.

0) VKaxKuTe KBAaHTOBBIC 4YMCla (POPMHUPYIOLICTO 3JCKTPOHA Ui JJIEMEHTAa C CHMBOJIOM,
HpUBEJCHHBIM B rpade 2.

B) HazoBuTe aHANOrH SJIEKTPOHHOW CTPYKTYPHI JIEMEHTa MO (OPMHUPYIOLIEMY SIICKTPOHY,
MIPUBEJCHHOM B rpade 3.

r) KakoBa OKHCIHTEIIbHO-BOCCTaHOBHTEIIbHAS CIHOCOOHOCTh OTHOCUTENBbHO Bomopoxaa (H)
aTOMOB 3JICMEHTAa, YKa3aHHOro B rpade 4 (i OTBETa PEKOMEH/IYETCS HCIOJIb30BaTh
ta6:1.3.3 u [lepuoguyecKyro CHCTEMY XMMUUECKUX DIICMEHTOB).

Tabnuma Bapuantsl 3amau

Howmep Howmep Bompoca

BapHaHTa 1 2 3 4
1 2 Pt 5p® F
2 54 Fe af? Ba
3 77 Xe 251 La
4 12 Eu 3d* Te
5 23 Ku 6p* Be
6 18 Ti 452 S
7 14 He 5d? Se
8 83 Fr 2p? Mn
9 38 Mn 5F1% Mg
10 56 Am 4d3 Cl
11 89 Re 652 C
12 53 Zr 2p? Sr
13 86 Ba 3d? Te
14 5 Ce 65t Cr
15 3 Gd 6p° N
16 85 Li 3410 I
17 46 Ca 2p* Y
18 33 U 752 Hf
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19 31 Mo 57 Rb
20 20 Po 4d% Tl
21 50 Na 2p® W
22 17 Nb 351 B
23 21 Ge 342 K
24 36 Ra 5d+ 0
25 27 Rb 6pt Lu

PexoMeHnanmy 1o BhIMOIHEHHIO 3aJIAHHUH U MIOATOTOBKE K JIA00PATOPHO paboTe

JUist yCHenHOTO BRITOHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX pabOT PEKOMEHIYETCS
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CICIYIOIICH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepra B KOHCIIEKTE JIEKIUH U y4eOHBIX TOCOOUSIX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIIHI; XUMUICCKOHN TOCYI0N U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKON 0€30MacCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POpMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
1) YCTHO TOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alIUTHI Ta00paTOPHOH
paboThL.

HTorom paboThl SBJISETCS BHIIIOJHCHUE MHIUBUIYATbHBIX 3aJaHUIA TEKYIIETO KOHTPOJIS.

OcHoOBHas nuTeparypa
1. I'munuka, H. JI. O6mas xumus : yaeOuuk mist 6akanaspos / H. JI. Inunka. - 19-¢ usn., mepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBhlii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckast xumusi: yaeOonuk st By308/H.C. AxmeroB. — M.:
Bricmas mixoina, 2009. — 743 c.

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

KoHTpOIbHBIE BOIIPOCHI JIJISl CAMOIIPOBEPKHU

1. Vkaxure CBOMCTBA AIEMEHTAPHBIX YACTHI], COCTABIISIONINX aTOM.

2. Beiensiercst WM TIOTJIOMIAETCS  DHEPTHS TPH  TEPEXOJie DJIEKTPOHAa C  TPEThEro
SHEPreTH4ecKoro ypoBHs (N=3) Ha nepssiit (N=1).

3. YKaxuTe 4rcao aTOMHBIX OpOHMTAaJICH Ha: a) S-TIOAypOBHE, 0) p-moaypoBHE, B) d-moaypoBHE,
r) f-motypoBHE U onpeaenuTe MaKCUMAIILHOE YHCIIO0 3JIEKTPOHOB Ha KAKIOM M3 IOAYPOBHEH.

4. Bo3MOXHO T HaJU4Me B aTOME JBYX JJICKTPOHOB C OJWHAKOBBIMH 3HAYCHHUSMHU TPEX
KBAHTOBBIX 4Hcel: N, mj u ms. [[puBequTe NpuMepsI.

5. Kakue 3HaueHUS MAarHUTHOTO KBAaHTOBOTO YHCJIA XapPaKTEPU3YIOT COCTOSHUE P-IJICKTPOHOB
B aTome a3zoTa?

JlabopaTopnasi paGora Ne4. Onpenesienne TemoBoro 3¢ dexra peakuun HeHTPATU3aLUHU.

ECJ'IB [2&6OTBIZ HpI/IO6peTCHHe HaBLIKOB KAJIOPUMCTPHUUCCKUX HSMepeHI/Iﬁ U TCPMOIANHAMHUYCCKUX
pacyeToB, CBA3aHHBIX C BHGPFGTI/IKOﬁ XUMHUYCCKHUX peaKHI/If/'I.

3aanue: ONpeaeIUTh TEIIOBOM 2P (EKT peaKkIuu HEUTpaTU3aii CHIIBHONW KHCIIOTHI CUITbHBIM
OCHOBAaHHMEM C UCIIOJIb30BAHUEM KATOPUMETPUUECKON YCTAaHOBKHU

[TopsAIOK BBIMOTHEHHUS:

JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO IOCIIE 3YYCHHUS! TEOPETHUECKUX CBEICHHM
U TIIATENIHHON MPOPaOOTKH METOAUKH MPOBEACHUS 1a00paTOPHOTO 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
BKJIIOYATh: ATy BBIMOJHEHUS pabOThI, TOJHOE Ha3BaHWE pPAOOTHI; 1ElNb PAOOTHI; OCHOBHBIC
TEOPETHYECKUE CBEJCHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOJIO/TAaEMBIX  SIBJICHUH, YpPaBHEHHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOIABI IO
nabopaTopHoi pabdore.

3a/iaHus AJis CaMOCTOSITENIbHON paboThI:
1. Kaxkoif 3HaK ©MeeT CTaHJapTHast TEII0OTa 00pa30BaHUs:

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

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

)

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

3. Kakoif 3HaK MMeeT n3MEHEHHE YHTAIBIIUYU B CIEAYIONIUX MpoIeccax:
a) CropaHue BOJIOPO/Ia;
0) KOHICHCAIIMS BOASHOTO Tapa;
B) pa3JI0KEeHUE BOJBI HA BOJOPOJI U KUCIOPO/T;
T') 3aMep3aHue BOJAbI?

4. Yka3aTb ypaBHEHHE peakluu, AH° KOTOPOH SBJISETCS SHTAIbIINENH 00pa30BaHMs BEILIECTBA!
a) CaO,, +CO,,, =CaCO
6) C,, +2Cl,,, =CCl,,;
B) CFy, =C,, +2F,,)-

5. Jlnst kakoro BemiecTBa YHTAIBIUS 00pa30BaHMs paBHA HYIIO?
a) H,0,; 0) H,S0,;B) 0,;T) O,.

3(x) !

PexoMeHaanuu 1mo BBIMOJIHEHUIO 3a/IaHUH U MMOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTIIenHOTO BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCs
CHUCTEMAaTUYECKHU FTOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOLIEH CXeMeE:
a) U3Y4YUTh TEOPETUUCCKUN MaTepHal B KOHCTIEKTE JIEKIIUM U YI€OHBIX MTOCOOUSIX;
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 JJIsI IOMTyCKa 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 171t 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. Bapnausn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.
4. Xumus: naboparopHsblil mpaktukyMm / M. A. Bapnausu [u np.]. - Bpatck: bpI'Y, 2010. - 76 c.

KOHTDOJ'IBHI)Ie BOIMIPOCHI 1JI1 CaMOIIPOBEPKH
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1. Kakue ypaBHEHHS Ha3bIBAIOTCS TepMOXuMuueckumu? [IpuBeaute mpumepsl.

2. Ilpu KaKuXx yclOBHUSX TEIUIOBOU APPEKT XMMUUECKON peaKLMU YUCIEHHO PaBEH H3MEHEHUIO
SHTaIbIUU?

3. Jyig Kakux U3MepeHUH HCIONIb3yeTCsl KaJlopUMETpUdecKasi yCTaHOBKa?

Ha uto ykaseiBaeT 3Hak AH B IpOBEIEHHOM ONBITE?

[Touemy TemnoBbie 3P GEKTH peakiuii HEHTpaTu3aIuy COISTHON U a30THOUM KUCIIOT

TUAPOKCUIOM KaJIUsl OJUHAKOBBI, HO OTJIMYAIOTCS OT TEIJIOTHl HEUTpAIU3alui YKCYCHOU

KHACIOTHI? B KakoM citydae TeruioTa HedTpanu3anuu 0osblie?

oA~

JlaGopaTtopHas padora NeS. OnpenesieHue CKOPOCTH XUMHU4YecKOH peakunu. U3yuenue
XHMHUY€CKOr0 PABHOBECHS.

ﬂeﬂb [!a6OTBIZ HN3YUCHHUC 3aBUCUMOCTH CKOPOCTHU XUMHYCCKOMN pC€akuru OT KOHICHTpAIUn
pe€arupyromux BEMECTB U TEMIIEPATYPhI; HCCICI0BAHUE CMEIICHNA XUMHUYCCKOI'O paBHOBECHU .

3amaHue:
1. V3yyeHue BIUSHUS KOHIICHTPALIUHA PEATUPYIOLINX BEIIECTB HA CKOPOCTh XUMUUYECKOW PEaKIINH;

2. I/I3y‘IeHI/IC BJIMSHUS TEMIIEPATYPbl HA CKOPOCTb XUMHUYECKOU pE€aKIunu.
3. I/I3yquI/Ie CMCHICHUSA XUMHUYCCKOI'O PAaBHOBCCHUA ITPU U3MCHCHHUUN KOHLCHTPALMK BCIICCTB.

ITopsI0K BBINOJIHEHUS:
JIaGoparopHyto paboOTy cielyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUN
U TIIATEIBHOH MPOpabOTKH METOMKH MPOBEICHHUS JIA0OPATOPHOTO IKCIIEPUMEHTA.
JlaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOIHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0OPMIICHHE OTYETA;
- 3aIIKTa J1JaOOpaTOpPHOU PabOThI

dopma OTYETHOCTH:

Pe3ynbraTsl 1a00paTOpHOrO 3KCIEepUMeHTa OQOpPMIIOTCA B BHAe oTdeTa. OT4eT AOIKeH
BKJIIOYATh: JaTy BBIOJHEHHs pabOThl; IMOJHOE Ha3BaHUE pabOTHI; Ledb pabOThl; OCHOBHBIE
TEOPETUYECKHE CBEJCHHS, DKCIEPUMEHTAIBHYI0 YacTh C OINHMCAaHUE BBIMOJHSAEMBIX OIIBITOB,
HaOJIOaeMbIX  SIBJICHHUH, YpaBHEHUs TPOBEJCHHBIX XHMHMYECKMX pEaklHif; BBIBOABI IO
nabopaTopHoii pabore.

3aiaHud JUIS CaMOCTOSITENIbHOW PabOThI:
1. Hamumwure MaTemMaTHueCcKOE€ BBIPAXKEHUE CKOPOCTH JJIS CIIEYIOIINX PEaKIIUA:

H, +Cl, —» 2HCI,;

2H,+0, »2H,0;

CuO+H, »Cu+H,0O.

2. Kak usmensiercs ckopocTb peakiuu 2NO +0, — 2NO,
a) mpu yBenmueHnn konnenTpanud NO B 1Ba pasa;
6) npu ogHOBpeMeHHOM yBennueHnH koHieHTpauuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOPOCTH XHMHUYECKOH peaknmuu? KakoB (u3mdeckuii CMBICT 3TOU
BEJIMYUHBI?
4. HanumumTte MaTeMaTUYecKOoe BBIPAKEHHWE KOHCTAHTHl XHWMHUYECKOTO paBHOBECHS s
CIENYIOIINX PEAKLIAN:

N, +3H, <> 2NH,;
2NO, <> N,0, .

5. B Kkakyro CTOpOHY CMECTSITCSI pABHOBECHE B CIEAYIONINX PEAKIIUIX
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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

Jl1sl yCHEeIHOTO BBINOJIHEHHS U 3aIUThl 1a00paTOPHBIX PadOT PEeKOMEHyeTC sl
CHUCTEMAaTUYECKHU T'OTOBUTHCS K Ka)KIOMY 3aHATHIO 110 CIEAYIOLIEH CXeMe:
a) U3Y4UTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000pyI0BaHNEM; METOJIMKAMU IIPOBECHUS ONBITOB M TEXHUKON 0€30I1aCHOCTH;
B) JIOMa IPEABAPUTEIHHO NOATOTOBUTH (POpMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI [yl AOIYCKa K pabore;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MEepeYeHb BOPOCOB IS 3aLIUTHI Ta00paTOPHOIH
paboTHI.

OcHOBHas nuTeparypa
1. I'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. nunka. - 19-¢ 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 TEXHHYECKUX HaIpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.
4. Xumus: naboparopHslil mpaktukyMm / M. A. Bapnausu [u np.]. - bpatck: bpl'Y, 2010. - 76 c.

KOHTpOoIbHbIE BONIPOCHI /111 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 umeeT KHHETHUECKOE 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
BbIpakaThCsl npsiMoi nuHuel? Mcnonb3ys ypaBHeHue Bant-I'odda, ycranosure hopmy auHNM U
000CHYHITE, TOYeMY HeJb3s1 HAUMHATh 3Ty JUHHUIO OT Havaja KOOpIWHaT.

JlabopaTopnasi paGora Ne6. IIpurorosienue pacTBOPOB 32JaHHONH KOHIIEHTPALIVH.

[{es1b paboOThI: MPUOOPETEHUE HABBIKOB MTPUTOTOBIICHHS PACTBOPOB Pa3IMUHON KOHIICHTPAIIUH W3
CyXOii o Wiin 00Jiee KOHIIEHTPUPOBAHHOTO PacTBOPA.

3amaHue:

1. IlpuroroBieHue pacTBOpa XJIOpHIa HATPUs C 3aJaHHON MaccoBOil 1oJieli conu pa3baBIeHUEM
KOHIICHTPUPOBAHHOTO PAacTBOPA;

2. [IpuroroBieHre BOJHOTO pacTBOpa XJIOPHIa HATPUs U3 Cyxoi conu. Onpenenenue
MAacCCOBOM JI0JIM U pacyeT HABECKH.

[Tops 10K BBITIOJHEHNUS:
JIaboparopHyro paboTy clenyeT HaYMHATh TOJIBKO MOCIE U3YUYCHUS TEOPETHUECKUX CBEICHUMN
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U TINATEIhHOM MPOpabOTKH METOAMKH ITPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOUT U3 CIEAYIOIINX 3TAIOB:

- 00cykaeHre 1abopaTopHO pabOThI U MOTYYEHHUE JOITYCKA ISl BBITIOTHEHNS,

- BBITIOJIHEHUE paboThI;

- 00pabOTKa IKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;

- 3amuTa JIabopaTopHO paboTHI

dopmMa OTYSTHOCTH:

PesynpraTel mabopaTopHOTro SKCHepuMeHTa OoQopMIIsIOTCS B BuAe oTdera. OTUET OJDKEH
BKIIIOYATh: ATy BBIMOJHEHUs paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYECKUE CBEJCHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOJIO/TAaEMBIX  SIBJICHUH, YpPaBHCHHUS TIPOBEACHHBIX XHMHUYCCKUX PEAaKIMi; BBIBOIBI IO
nabopaTopHoi pabdoTe.

3aiaHus AJi CaMOCTOSTEeNIbHON paboThI:
1. Yro Ttakoe pacTBOpHI?
2. Yto Takoe KOHIICHTpAIHsI?
3. Kakue criocoObl BIpaKCHHs KOHIIGHTPAIMNA PACTBOPOB CYIIIECTBYIOT?
4. CdopmynupyiiTe 3aKOH SKBUBAJIEHTOB JIJIsl PACTBOPOB?
5. Kak npuroroBurts:
a) 5% pactBop xsnopuaa HaTpus Maccoii 200 r;
0) 2M pacTBOp cepHOIl KHCIOTHI 00BeMOM 1 I1;
B) 2H pactBop cepHoii kucnoTel 00bemoM 1 1. [IpuBeanTe COOTBETCTBYIOIINE PACYETHI.

PexomeHnaimy no BhIMOJHEHHUIO 3aJIaHHI U MIOATOTOBKE K JIA00OPaTOPHOI paboTe

JUJ1st yCHeTTHOTO BBIITOJIHEHHSI 1 3aIIUTHI JTA00PATOPHBIX pabOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TCOPETUICCKUI MaTepUasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
000py1I0BaHHEM; METOJMKAMU TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€30MaCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETHTHh Ha KOHTPOJIBHBIE BOITPOCHI JIIS TOTyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUeHb BOIIPOCOB IS 3alUTHI JTA00PATOPHOMA
paboTHL.

OcHoBHast TuTepaTypa
1. TI'nunka, H. JI. OOmias xumus : yueOHuk st 6akanaspos / H. JI. [nunka. - 19-e usn., mepepal. u
zott. - M. : IOpaiir, 2014. - 900 c. - (bakanasp. ba3oBblii Kypc).
2. AxwmeroB H.C. O6mas u Heopranndeckast XuMusi: yaeOHuk st By308/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHuTenpHas IuTeEpaTypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM /ISl TEXHHYECKUX HarpaBJICHUH
HOJTrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KOHTponbHbIE BONIPOCHI /111 CAMOIPOBEPKU
1. C nomotibto Kakux CpeCTB U3MEPAIOT 00BEM KUIKOCTH?
2. Kakue BuIbl MEpHOW MOCYAbI MCIOJB3YIOT JUIsl TOYHBIX H3MEPEHUH, a Kakue Ui
NpUOIMKEHHBIX ?
3. Kakume npaBuna cienyer coOirofaTh NPU HCHOIb30BAaHUU IHUIIETKH, OIOPETKH, MEPHOMH
KOJIOBI?
Jl1g n3mMepeHus Kakol XapakTEpUCTUKH pacTBOpa UCIIONIb3YIOT apeoMeTp?
5. Kakue npaBuna cieayer coOmoAaTh MU BHITOJHEHUH U3MEPEHHH ¢ TOMOIIIbIO apeomeTpa?

e
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JlaboparopHasi padora Ne7. U3y4eHue 3J1eKTPOJIUTHYECKOMN TNCCONMAIUN U PeaKkuuii B
pacTBOpPAX 3J1eKTPOJINTOB.

! !CJ'IB [2360TBII HN3YUCHHUEC XapaKTepa JUCCOHALUN TUAPOKCUI0B IIMHKA U HUKCJIA, TIOBEACHHUA
HHJUKATOPOB B PAa3JIMYHBLIX CpCaax, Ha6JIIOI[eHI/Ie CMCHICHUSA PaBHOBCCHUA B paCTBOpPaAx
OJICKTPOJUTOB, UCCIICAOBAHUEC ITPOLICCCOB O6paTI/IMOFO n H606paTI/IMOI‘O TuapoJImM3a COJICH.

3amaHue:
1. 3yuyenue xapakrepa 3JEKTPOJIUTUYECKON JTUCCOIIMAIIIU THIPOKCUIOB,;

2. VI3yyeHne paBHOBECHS U €0 CMEIIECHHS B PACTBOPAX CJIA0BIX AJIEKTPOJIMTOB,;
3. M3y4yeHue peakluu B paCTBOPAX JIEKTPOIUTOB;

4. VzyueHne OKpacKu KUCIOTHO-OCHOBHBIX HHIIUKATOPOB;

5. 3ydyeHue peakuuu cpelibl paCTBOPOB HEKOTOPBIX COJIEH;

6. 3yuenune mosHOro (HEOOPAaTUMOT0) THAPOIN3a COJICH.

[lops10K BEITTOJHSHUS

JIaGopatopHyto paboTy cieayeT HaYMHATh TOJBKO MOCTEe U3YUEHHS TEOPETUYECKUX CBEICHUN

U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGopatopHast paboTa COCTOHUT U3 CIEAYIONINX 3TAIOB:

- 00cy K IeHre J1Ta00paTOPHON PaOOTHI U MOyYEHHE JIOMYCKA ISl BBITOJIHEHHSI,

- BBITIOJIHEHUE PabOTEHI;

- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;

- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopma OTYETHOCTH:

PeByﬂBTaTH na60paTopHoro OKCIICPUMCHTA OCI)OpMJ'IHIOTCH B BHJAC OTUYCTA. Otyer JOJDKCH
BKJIIOYAaTb: AaTy BBIITOJHCHUA pa60T1)1; IIOJIHOC HAa3BaHUC pa60T1)1; OcJIb pa6OTI)I; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUS; ISKCIICPUMCHTAIIbBHYIO YaCThb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,

HAOJIO/TAaEMBIX  SIBJICHUH, YpaBHCHUS TIPOBEACHHBIX XHMHUYCCKUX PEAKIUH; BBIBOIBI
nabopaTopHoOi pabore.

3ajaHud JUIs CaMOCTOSITeNIbHOW PabOThI:

1. B 4eM cymHOCTb TEOPUH AIIEKTPOIUTUUECKON AUCCOLIUALIUU?

2. UYro Takoe cTeneHb MEKTPOIUTUIECKON Tuccoruann’?

3. Ha kakwuie rpymisl yCIOBHO JIENAT SJIEKTPOIUTHI IO BEIMYMHE CTETICHH TUCCOIHALINU?
[TpuBeauTe mpUMeEpHI MPeCTaBUTENEH 3TUX TPYIIIL.

4. Bo3MoxHa U peaklyst MeXAy THIPOKCUIOM HaTPHs U XJIOPHUIOM
KaJus?

5. YKaxuTe peakiuio Cpeabl PACTBOPOB CIECAYIONIUX COJICH:

a) cynabdaTa HaTpus;

0) kapOoHaTa Kausi;

B) xsopua xenesa (I11);

r) propuna aMmMoOHUS.

PexoMeHaanuy 1o BbIMOJHEHUIO 3aJJaHUI U MOATOTOBKE K JIabopaTopHO paboTe

JUist yCHEeNHOTO BRIITOJIHEHHSI 1 3aIIUTHI Ta00PaTOPHBIX pabOT peKOMEHIYeTCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXI0MY 3aHATHUIO 10 CIIEAYIOIIEH cxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, MPOIYKTOB PeaKuii; XUMUYECKOM MOCY 101 1
000pyI0BaHNEM; METOITUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs OMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI Ha IPUMEPHBI MepeueHb BOMPOCOB IS 3alIUThI 1a00paTOpHOI
paboTHI.

1o
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OcHoBHast TuTeparypa

1. TI'munka, H. JI. O6mas xumus : yaeOnuk ans 6akanaBpos / H. JI. ['munka. - 19-e uzg,.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBbIii Kypc).

2. Koposun, H. B. O6mas xumus : yaeonuk 11 By308 / H. B. KopoBun. - 9-¢ u3z., nepepad. .
- M. : Bricirast mkoia, 2007. - 557 c.

JlononuurenpHas IuTeparypa

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. Bapnansu [u np.]. - bparck: bpl'Y, 2010. - 76 c.

KoHTpoJIbHbIE BOIPOCHI /15l CaMONIPOBEPKU

1. IToyemy B ombITe 1 rUAPOKCH] KOOAIBTA PACTBOPUIICS TOJIBKO B PACTBOPE KUCIIOTHI, 8 TUPOKCHL
xpoma (I11) — B pacTBOpe K1CIOTHI ¥ B pacTBope 1wEnoun? Crenars BHIBOJ O XapaKkTepe
IIEKTPOJINTUYECKON JUCCOLMALMH ITOTYYEHHBIX THAPOKCUIOB.

2. Iloyemy B ombITe 2 MPOU30LLIO U3MEHEHUE OKPACKH UHUKAaTOPOB

B PacTBOpax KUCIOTHI U OCHOBAHUS IIPU J0OABIEHUU COJIEH?

3. IIpu KakuXx yCIOBHSX PEAKLUHU B PACTBOPAX IEKTPOIUTOB HEOOpATUMBI?

4. Kakyro okpacky npuoOpeTaer JaKMycC B KHCJIOi, HEUTpaJbHOM U I1€JI0UHOM cpenax?

5. Kakue conu He nojsepratotcs ruiponusy? Ilpusenure npumepsl.

Jladoparopnasi padora Ne8. U3yueHue OKNCJIANTETbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.

ﬂeﬂb [22160TI)IZ HN3YUCHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX CBOICTB 3JICMCHTOB B HI/I3IH€I71,
HpOMe)KYTOqHOﬁ U BBICLICH CTEIICHIX OKHUCJICHUS; BIUAHHUC CPCbl HA XaPAKTCP OKUCIUTCIIbHO-
BOCCTAHOBHUTCIIbHBIX ITPOLECCOB.

3ajaHue:

1. UccaenoBanne OKMCINTEIbHO-BOCCTAHOBUTEIHHOM TBOMCTBEHHOCTH COEIMHEHMI a30Ta B
TIPOMEXYTOUHOM cTerenn okucernus N*°;

2. Nzyuenue BaussHUS pH cpenpl Ha XapakTep BOCCTAaHOBIICHUS TIEpMaHraHaTa Kalus;

3. U3yuenune BHYTPUMOJIEKYISPHBIX OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

4. 3ydeHue peakiuu AUCIPONOPLUOHUPOBAHUS HOA;

5. 3y4yeHue CBOMCTB OPTaHUYECKUX BEIIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HauMHATh TOJBKO MOCIEe U3YYEHUS TEOPETHUECKUX CBEJICHHM
U TIIATEIBHOM MPOpabOTKH METOAMKH MTPOBEICHHUS JTA0OPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKA JIsl BBITIOTHEHUS,
- BBIIOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX TaHHBIX, O(OpPMIIEHUE OTYETA;
- 3alUTa J1abopPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynmpTarthl m1a00OpaTOpHOTO SKCHEpUMEHTa OQOPMIISIOTCS B BHae oTdera. OTUET NOIIKEH
BKIIIOUATh: ATy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; Iedb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUA; OKCIICPUMCHTAJIBHYIO YaCTb C OIIMCAHUC BBIIIOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEIACHHBIX XHUMHUYECKUX PEaKIUi; BBIBOJABI IO
nabopaTopHoi pabdoTe.

3aJIaHI/I5[ JUISL CAaMOCTOSITEILHOMN Da6OTBI:
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1. Kakue peakiiuy Ha3bIBAIOTCS OKUCIUTETbHO-BOCCTAHOBUTEIbHBIMHU?
2. Kakue U3 HUKENpUBEACHHBIX PEAKLIUNA OTHOCITCS K OKUCIUTEIbHO-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, ;
m) H.SO,+2H,5—>35+3H,0;
e) 2Cul, —>2Cul+1,;
%) CuCl, +Na,S — CuS+2NaCl;
3) NH,NO, —N, +3H,0.
3. Kakoe BemiecTBO Ha3bIBA€TCsl OKUCIUTENIEM, a KaKoe — BoccTaHoBuTeseM? [IpuBeante npumMepsl.
4. Kakol nponecc Ha3bIBaeTCsl OKUCICHUEM, a KAKOH — BOCCTAHOBJICHUEM?
5. Kakuie U3 HIKenpUBEIEHHBIX TPOIIECCOB MPEICTABISAIOT COOO0M OKMCIICHHE, a KAKHE —
BOCCTaHOBJICHHC:
S—S0%; S—S*;Sn—>Sn*; 2H" > H,;
ClI" - CIO;; MnO, — MnO,; Fe* — Fe*".

PexoMeHnamy no BhIMOJHEHHUIO 3a/IaHUI U MIOATOTOBKE K JIAOOPATOPHOU paboT

JIJ1st yCHeTHOTO BBIMOJIHEHHS U 3aIUTHI Ja00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CICIYIOIICH CXeMe:
a) M3YyYUTh TEOPETUICCKUIN MaTepUal B KOHCIIEKTE JICKIIMHA U y4eOHBIX MTOCOOUSIX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0N U
000py1I0BaHHEM; METOJUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS JIOITyCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alUTHI Ta0OpaTOPHOH
paboThL.

OcHoBHast TuTeparypa
1. T'nmunka, H. JI. O6mas xumus : yueOHuK ans 6akanapos / H. JI. I'nmunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBsbrit Kypc).
2. AxwmeroB H.C. O6uas u Heopranudeckast XuMusi: yaeOHuk 171 By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas TuTEpaTypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnaunsn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.
4. Xwumus: naboparopHblil npaktukym / M. A. Bapnausu [u np.]. - bpatck: bpI'Y, 2010. - 76 c.

KOHTpOJILHBIE BOIIPOCHI TSI CAMOIIPOBEPKH

1. OObsicHUTe, TOYEMY HUTPUT HATpUs MOKeT BeicTynath B OBP u kak okucnurenb, U Kak
BOCCTAaHOBUTEIb.

2. OOBsICHHUTE, UCTIONB3YS PE3yNbTaThl MPOBEACHHBIX UCCIEIOBAHHH, KaK BIHMSIET XapaKTep Cpeibl
Ha TIPOIIECCH BOCCTAHOBJICHUS ITEPMaHTaHaTa KaJHsl.

3. Onpenenure, K KAKOMY TUITY OTHOCATCS OKHUCIUTEILHO-BOCCTAHOBH-TEIBHBIC PEAKIIUH,
paccmaTpuBaeMble B 1abopaTopHOI padoTe.

4. YKaxuTe, aTOM KaKoro 3JIeMEHTa B MOJIEKYJIE HUTPaTa MEJIU B OTBITE 3 SIBISIETCS
BOCCTAHOBHUTEJIEM, a KAKOTO — OKHUCITUTENIEM U ITOYEMY.

5. O0bscHUTE, UCTIONB3YSI PE3YNIbTATHI MPOBEIEHHBIX UCCIICOBAHMM, KaKy0 (DYHKIIUIO MOTYT
BBITIOJIHSITH Opranndeckue Bemniectsa B OBP
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JlaGoparopHasi padora Ne9. U3yueHne 3JIeKTPOXUMHUYECKHX MPOLECCOB.

! !CJ'IB [2360TBI: HN3YUCHHUC DJICKTPOXUMHNYCCKUX ITPOHCCCOB, MPOTEKAIOINX B IraJIbBAHUYCCKOM
9JICMCHTC U IIPU 3JICKTPOJIN3C BOAHBIX PACTBOPOB 3JICKTPOJIMUTOB.

3amanue:
1. M3yuenue nporecca 00pa3oBaHUe rajbBaHUYCCKHUX ap MPH XUMHUYESCKHX PEAKIUIX;

2. VI3y4yeHue >1eKTpoIin3a BOJHOTO PAaCTBOPA HOAM/IA KAJIUS C UHEPTHBIMU JICKTPO/IaMH;

3. M3ydeHue 31eKTpoin3a BOAHOTO PacTBOpa Ccylb(ara Kajius ¢ HHEPTHBIMU AJIEKTPOIaMU;

4. VzyueHue 3J1eKTpoiIr3a BOAHOTO pacTBOpa Cyinb(ara Meld C UHEPTHBIMHU JIEKTPOIaMHU;

5. M3ydeHue 311eKTpoiin3a BOAHOTO PacTBOpa Ccylb(ara Meau ¢ paCTBOPUMBIM MEIHBIM aHOJIOM.

[opsI0K BBIMTOJIHEHHS:
JIabopaTopHyto paboTy cieyeT HaYMHATh TOJBKO MOCIIe M3YYCHHS TEOPETHYCCKUX CBEICHUI
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIA0OPATOPHOTO IKCIICPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIICAYIONIUX ITAIOB:
- 00cy K IeHne 1abopaTOpHON paObOTHI U MOJTyYSHHE JOMYCKa JIJISl BBITOJTHCHHUS,
- BBITIOJIHEHUE PabOoTHI;
- 00pabOTKa IKCIIEPUMECHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa JJA0OpaTOPHOU PabOThI

dopmMa OTYSTHOCTH:

Pesynbrarel nabopaTopHOro 3KCriepuMeHTa OoQOopMIIAIOTCS B BuAe ordyeTra. OTYET HOJDKEH
BKJIFOYATh: JIaTy BBINIOJIHEHHS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl, OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBIMNOJHIEMBIX OIBITOB,
HaOJNIOJAaEMBIX SIBIGHUW, YPAaBHEHMsSI TPOBEJACHHBIX XHUMHUYECKHX PpEAKIUi; BBIBOABI IIO0
nabopaTopHoOi pabdore.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:

1. Kakoii mporiecc Ha3pIBa€TCs AIEKTPOIIN30M?

2. Kaxo# a71eKTpoA IpH 2JEKTPOIN3E HA3bIBAECTCSA KATOAOM, a KAKOM — aHOIOM?

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

5. Kakue BelecTBa MOT'yT OKUCIISIThCS Ha aHOJIE?

PexoMeHaanmu mo BhIMOJHEHUIO 33JJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTrientHOTo BBITIOJTHEHUSI U 3aIIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYEeTCs
CHUCTEMAaTUYECKHU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOLIEH CXeMeE:
a) U3Y4YUTh TEOPETUUECCKUN MaTEepHall B KOHCTIEKTE JICKIIUNA U Y4€OHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MIPOYKTOB PEAKIUI; XUMUUYECKOM MOCYI0M U
000pyI0BaHNEM; METOIUKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIbHO MOATOTOBUTH (opMy T1a0OPATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOITPOCHI JIJIs IOTycKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN MIepeueHb BOMPOCOB IS 3alUThI Ja00paTOpHOIt
paboTHL.

OcHOBHas uTeparypa
1. T'nunka, H. JI. O6mas xumus : yueOHuk uia 6akanaspos / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBerit Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckast XuMusi: yaeoHuk 11t By308/H.C. AxmeroB. — M.
Bricmas mxoma, 2009. — 743 c.

JlononHuTenpHas TUTEpATypa
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3. Bapnansna, M. A. Xumust: 1a00paTOpPHBINA MPAKTHKYM JIJI1 TEXHUYECKUX HAPaBJICHUH
MOJATrOTOBKU akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: nabopaTtopHblii mpakTukyM / M. A. Bapaanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KoHTpOJabHBIE BOIIPOCH! /I CAMOIPOBEPKU

1. O0BsicHUTE, KaKYIO POJIb B OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX B MPOIECCAaX UTPAET KaTO/, a
KYKYIO — aHO/I.

2. [ToueMy u3MEHWICS [IBET PacTBOPA B KATOAHOM M aHOJTHOM MPOCTPAHCTBE JIEKTPOIH3Epa IPH
aekTpoinze BoaHbIX pacTBopoB Kl u K;SO,4?

3. Kakue 31eKTpopl Ha3bIBAIOTCS HHEPTHRIMU? M3 KaKUX MaTepralioB OHU U3rOTaBIUBAIOTCS?
4. Ha xakoM 3JIEKTpOJie TIPH AJIEKTPoIu3e BogHOro pactBopa CuSO,4 mosiBisieTcs Oyphlil HaJIeT?
Yto 3TO 3a BEIICCTBO?

5. O0BsICHUTE, KaK IPOTEKAET JEKTPOJIH3 C PACTBOPUMBIM aHOJIOM.

Jladoparopnasi padora Nel(. M3yueHne XuMH4YeCKHX CBOICTB METAJLJIOB.

[{es1b pabOThI: H3yUYEHUE XUMHUYCCKHX CBOUCTB S-, P-, d-3nemenToB-metamios (Mg, Al, Fe, Zn) u
UX COCIUHEHUH.

3amaHue:
. I3ydyeHune B3auMOICCTBUSI MarHus ¢ KUCJIOTOM U IIEJIOYBIO;

1
2. N3ydeHune B3aUMOACHCTBHSI aTIOMUHUS C KUCIOTON U IIETI0YBIO;
3. Ilomydenue ruIpOKCHIA ATFOMUHUS U U3YYEHUE €TO CBOWCTB;

4. 3yuyeHue B3auMOJICHCTBUS Kelle3a ¢ KUCIOTON U MIeNI0YbIo;

5. [lonyyenue runpokcuna xenesa (1) u usyuenue ero CBOUCTB;
6. [Tomyuenue ruapokcuna sxenesa (111) u uzyuenue ero cBoicCTB;
7. I3yueHne Ka4eCTBEHHBIX PEAKUUN Ha HOHBI Fe?*, Fe*;

8. M3yueHue B3auMOIeCTBUS LIMHKA C KUCIOTOM U MIENOYbIO;

9. Ilomydenue ruAPOKCHIA IMHKA M U3YYEHHE €ro CBOWCTB;

10. M3yuenune B3auMoIeiCTBUS IIUHKA C COJISIMHU.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE W3YYEHUS] TEOPETUYECKHX CBEICHUN
U TIIATEIBHON MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOUINX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKa SISl BBITIOTHEHNS,
- BBIITOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

Popma OTYETHOCTH:

PesynbTarel mabopaTopHOro 3KkcnepuMeHTa oQOpMIISIOTCS B BHAE oTdera. OTYET JOJIKEeH
BKJIIOYATh: JaTy BBIOJHEHHs pabOThl; IMOJHOE Ha3BaHUE pabOTHI; Ieb pabOThl; OCHOBHBIE
TEOPETUYECKHE CBEACHMS; SKCIEPUMEHTAJIbHYI0 4YacThb C OINMCAHHME BBINOJHSIEMBIX OIIBITOB,
HaOJIOaeMbIX  SIBJICHUH, YpaBHEHUs TPOBEJCHHBIX XHMHMYECKMX pEakIHif; BBIBOABI IO
nabopaTopHOU pabdoTe.
3aiaHus JUIsS CaMOCTOSITENIbHOU PabOThI:

CocTaBuTh 31€KTpOHHO-Tpaduueckre GopMyIibl (TuarpaMMbl) BHEIIHETO U MTPEIBHELTHETO
HHEPreTUUECKUX YPOBHEW aTOMa METallla M €r0 MOHAa B OCHOBHOM COCTOSIHMH (Ta0J1.).

Tabnuua
Bapuanr | Meramn Won metajuta | Bapuant Meramn | Mon meranna
1 Sc Sc* 11 Ti Ti*
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2 Cr crt 12 Ni Ni**
3 Mn Mn>* 13 Y Y
4 Sr Sr# 14 Cu Ccu®*
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 cu
10 Co Co** 20 Ca ca*

PexomMeHnamy 1o BhIMOIHEHHIO 3aJIAHHUH U IIOATOTOBKE K JIA00OPAaTOPHOI paboTe

JUist yCHeTHOTO BBIIOJIHEHHSI 1 3aIUTHI JTA00PATOPHBIX pabOT PEKOMEHIYETCS
CHCTEMATHYECKH TOTOBUTHCS K KaXIOMY 3aHATHIO IO CICIYIOIICH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepuasl B KOHCIIEKTE JIEKIIUH U y4eOHBIX TOCOOUSIX;
0) IO3HAKOMUTBCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHI; XUMUICCKOHN TOCYI0N U
00opyoBaHNEM; METOTUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOH 0€30MacHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POpMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS IOIyCKa K padboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOPOCOB IS 3alUTHI Ta00paTOPHOIH
paboThL.

OcHoBHast TuTepatypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miis O6axanaspos / H. JI. [nunka. - 19-e uza., nepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii Kypc).
2. Koposun, H. B. O6mias xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmas mxkoia, 2007. - 557 c.

JlonmonHuTenpHas tuTepaTrypa
3. Bappansn, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJTrOTOBKH akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Meramnsl: yauebnoe nocodue / T. A. Jlonckas, M. A. Bapaausu [u ap.]. - bparck : bpl'Y,
2008. - 65 c.

KoHTpobHbBIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. JlaiiTe Ha3BaHUS MPOIYKTOB B3aUMOJEHCTBUS METAIIOB C XJIOPOM, a30TOM, KDEMHHEM,
BOJIOPOJIOM, cepoii, pochopom, yriepoaom.

2. YKaXUTE OKHCIUTEIIb U BOCCTAHOBUTEIb B PEAKITUM MArHUS C KUCIIOTON U IIEI0YBI0?

3. Kakue cBoiicTBa MPOSBISIOT AIFOMHUHHUNA U €r0 TUIPOKCU] TIPY B3aUMOACHCTBUU C CEPHOI
KHCIIOTOH M THAPOKCUIOM HATpHsI?

4. Kakue cBoiicTBa mpossisitot xkene3o (1) u ero ruapokcun nmpu B3auMoAeHCTBHH ¢ CEPHOM
KHCJIOTOHN M THIAPOKCUIOM HATpHsI?

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

Jladoparopnasi padora Nell. M3yueHue KOMIJIEKCHBIX COeTUHEHMIA.
[[enh paboOThI: W3yYeHUE SIBICHUN KOMIUIEKCOOOpPA30BaHUsS, CBOWCTB PA3IMYHBIX KOMILIEKCHBIX
COCTUHEHUN.

3ajgaHue:
1. ITonyyeHne aHHOHHOTO KOMILJIEKCa (TeTpaiiooBUCMYyTaTa Kalus) ;

2. IlomydeHune rTHAPOKCOKOMILIIEKCOB;
3. ITomyueHne KaTHOHHOTO KOMILIEKCA
4. IloBeneHre KOMIUJIEKCHBIX COEIMHEHHI B peakusix oOMeHa
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5. 3y4yeHue CBOMCTB IBOMHBIX COJIEH

ITopsAOK BBINOJHEHUS:
JIabopatopHyo paboTy ciieayeT HaYMHATh TOJBKO MOCIC U3YUCHHS TEOPETUUYCCKUX CBEIACHUMN
U TIIATEIbHOM MPOpPabOTKH METOIMKH ITPOBEICHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHue 1abopaToOpHON pabOTHI U MOJTyYSHHE JOMYCKa JIJISl BBITOJTHCHHUS,
- BBITIOJIHEHUE PabOTHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO PabOTHI

dopMa OTYESTHOCTH:

PesynbpraThl mabopaTopHOTO SKCHepuMeHTa OGOpMIISIOTCS B BUAe oTdera. OTUeT IOJDKEH
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. U3 xakux COCTaBHBIX YaCTEH COCTOAT KOMIUIEKCHBIE COSAMHEHUS?

2. YKaxuTe BUJBI CBSI3U B KOMIUIEKCHBIX COSMHEHUSX.

3. Uro Takoe KoopAauHAMOHHOE YKciio? [IpuBequTe MpuMepEI.

4. Hamummte mo oAHOMY MpUMEPY KaTHOHHOTO, aHHOHHOTO M HEUTPAIbHOTO KOMILIEKCHOTO
COETUHEHMUS.

5. Uro moka3piBaeT KOHCTaHTa yCTOMYMBOCTH KOMILIEKCHOTO HOHA?

PexomMeHnaimy no BhIMOJHEHHUIO 3aJIaHHH U MOATOTOBKE K JIA00OPaTOPHOI paboTe

Jlj1g yCcTIeIHOTO BBIIOJIHEHUS U 3aIUTHI JIAOOPATOPHBIX pabOT PEKOMEHYETCs
CHCTEMATHYECKH TOTOBUTHCS K KaXKJIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TCOPETUUYCCKUIN MaTeprasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTBCS CO CBOWCTBAMH PEareHTOB, MPOAYKTOB PEAKIIHIT, XUMUICCKOH TIOCY 10U U
06OPYI[OBaHI/I€M; MCTOAMKAMHU MMPOBCACHHA OIBITOB U TEXHUKOU 6C3OHaCHOCTI/I;
B) JioMa MpeABapUTEIHHO MOATOTOBUTE (opMy T1a00OPATOPHOTO OTUETA;
T') OTBETHTHh Ha KOHTPOJIBHBIE BOIIPOCHI [l TOTyCKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpEeYeHb BOMPOCOB IS 3aIIUTHI Ja00paTOpHOI
paboThL.

OcHoBHast TuTepatypa
1. T'nunka, H. JI. O6mas xumus : yueOHuk juig 6akanaspo / H. JI. I'nunka. - 19-e uzn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBerit Kypc).
2. Koposun, H. B. O6m1as xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmas mkoia, 2007. - 557 c.

JlonmonHuTenpHas TUTEpaATypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM JJIs1 TEXHUUECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMudeckoro O6akanaspuara / M. A. Bapnaunsn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.
4. 3aiines O.C. Xumus: yaeOHUK a1 CTy/. BbIcil. yueb. 3aBeaeHuit / O.C. 3aiines. — M.:
W3narenbckuit neHTp «Akanemusi», 2008. — 544 c.

KoHTpoJbHbIE BOIPOCHI /1715l CaMOTIPOBEPKHU

1. VkaxuTe, KakoB I[BET MOJY4EHHOTO pacTBopa B ombiTe 1? Hammumem xaxux monos (K*, I,
Bi3+) MOJKET OBITh 00YCTIOBIIEHA 3T OKpacKa?

2. Tlpuenute GOpMYIBI THAPOKCOKOMITIIEKCOB, TIOYYE€HHBIX B OTIBITE 2.
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3. B omwiTe 3 cpaBHUTE OKpacKy HOHOB Ni** B pactBope cynbdaTa HUKENIS C OKpPacKOH
MOJTy4eHHOTO pacTBopa. [IpucyTrcTBreM KakuxX HOHOB 00YCIIOBJIIEHA OKpacKa pacTBopa’?

4. Tlpusenute GOpMyTy KOMIUICKCHOTO COSAMHEHHUS MEIU, MOJYUYCHHOTO B ONBITE 4. YKaXKHUTE
3apsapl €r0 LEHTPATBLHOTO aTOMa, JUTAHJIOB, KOMIUIEKCHOTO WOHA, a TaKkKe KOOPIMHAIIMOHHOE
YHCIIO.

5. UYem oTnuyaeTcst 31EKTPOJUTUYECKAS] AUCCOLMALIMS JBOMHOM COJM OT AUCCOLMAIIMU COJIH,
cojeprKallel yCTOMYMBBIA KOMIUIEKCHBIM HOH?

JlaGoparopHasi padora Nel2. U3yuyeHue KaueCTBEHHBIX PeaKIUil HA KATUOHbI MU AHUOHBI.

[{enab paboThI: U3yyeHHE crienn(PUUECKUX peakluii OTKPBITUS HanboJee pacpoCTpaHEeHHBIX
KaTHOHOB U aHUOHOB, a TAK)XE YCJIOBUU UX BBHIMOTHEHUS.

3amanue:
Beinosnss cneruuyeckie peakiiui OTKPhITHS HanOoJjIee pacpoCTPaHEHHBIX KATHOHOB U

AHHUOHOB, U3YYHUTb aHAJIUTUYCCKUC CBOMCTBA HCCICAYCMBIX COCZII/IHCHI/Iﬁ, BBISICHUTDH BIIMSIHHUC
KOHKPETHBIX YCIIOBHH (TeMnepaTypa, pH, KOHIIEHTpaIis peareHTa) Ha BBITIOJIHEHUS PEaKIIHid.
Ha ocHoBanuu HaOmoaeHnit HEOOXO0IUMO 3aMOIHUTH TA0JIHUILY.

W3yyaemblii HOH PearenTt |YpaBHeHue peakuuu | YcCJIOBHs IIPOBEICHHUS AHanuTn4eckuii 3pdext

1 2 3 4 5

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT Ha4YMHATh TOJIBKO MOCIIE W3YYEHUS] TEOPETUUYECKUX CBEJCHUN
U TIIATEIbHOM MPOpabOTKH METOIMKH MPOBEICHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOTHEHUS,
- BBIITOJIHEHUE padoThI;
- 00pabOTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3alUTa J1abopaTOpHOM PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00OpaTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAE oTdeTa. OTYET JOIDKEH
BKJIIOUATh: ATy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edh pPadOTHI; OCHOBHBIE
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIBHYIO YaCTb C OIMMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKUX pEaKIUi; BBIBOJABI IO
nabopaTopHoO# pabdoTe.

3aJjaHuA JIIS CAMOCTOSITEIIbEHOM paOOTHI:

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

2. Urto Taxkoe aHAIUTUYECKUHA CUTHAI?

3. Kakyro peakiuto Ha3pIBalOT aHATUTUYECKOM?

4. Kakoe siBJI€HHE MOKHO HaOIIOJaTh MPH BHECEHWH B IIJIaMsl Ta30BOM TOPENKH COCTUHECHUNA
HEKOTOpBIX MeTaioB? Kak 5To siBlIeHHE MOXXET OBITh HCIIOJII30BAHO B KAaueCTBEHHOM
aganm3e?

5. Hanmmmre XxapakTepHble peaKllui KaTHOHOB U aHUOHOB.

PexoMeHIaInm 1o BIMOJIHEHUIO 33/IaHU| U OATOTOBKE K JIa00paTOpHOi paboTe.
JI71s1 yCTrienHOTo BBITIOTHEHUSI M 3aIIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCsI
CHCTEMATUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHIO T10 CIEAYIOLIEN CXEME:
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a) U3YYUTh TCOPETUUCCKUI MaTepHal B KOHCIIEKTE JICKIIMA U YI€OHBIX MTOCOOUSIX;

0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIHi{; XUMUYIECKOH MOCYI0N
00opy0BaHNEM; METOUKAMHU TPOBEJCHUS OIBITOB U TEXHUKOM 0€30MacHOCTH;

B) JIOMa IPEABAPUTEIHHO NOATOTOBUTH (POpMY J1aO00paTOPHOTO OTUETA;

') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs IOIycKa K pabore;

1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEepeYeHb BOPOCOB IS 3aLIUTHI Ta0OpaTOPHOI
paboTHI.

KoHTpoILEHBIE BOIPOCHI JIUIS CAMOIIPOBEPKH

1.

Hown

[TosicauTe, KakWe peakuud W TOYeMY HA3bIBAIOTCS CHEIU(PUYCCKUMU; CEICKTUBHBIMU;
rpynmnoBbIMU?

Kakoii MeToJ1 aHalIM3a Ha3bIBAIOT JPOOHBIM? B WeM ero J0CTOMHCTBA, HEAOCTATKU?

Kaxo# MeTos aHann3a Ha3bIBalOT cUcTeMaTHdeckuM? B dem ero 10CTOMHCTBA, HEJIOCTATKH ?
Kakme peakium MOTYT OBITH HCIHOJB30BAaHBI B KA4eCTBE AHAIMTHYECKUX PEAKIUI?
[IpuBeauTe MpUMeEpHI.

HazoBuTte u onpenenute KOJIWYECTBEHHBIE XapaKTEPUCTUKN YyBCTBUTEIHLHOCTU?

OcHoBHas TuTepaTypa
I'munka, H. JI. OGmmas xumus : yueOnuk st 6akanaspos / H. JI. I'munka. - 19-e uzn.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakamasp. ba3oBsiit kypc).
Koposun, H. B. O6mias xumus : yaeOnuk 11 By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Bricmas mxkoia, 2007. - 557 c.

JlononHuTenpHas tuTeparypa
Bappansn, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIPaBICHUN
MOJrOTOBKH akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
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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 ITPOLECCA 1O JUCHUIIJIMHE

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

- CO3J]aHME MPE3EHTAMOHHOTO COIIPOBOXKICHUS 3aHATU;

- paboThI B AJIEKTPOHHOU HH(GOPMAIITMOHHOM Cpefie.

CranmapTHOE JIMIEH3MOHHOE MTPOrpaMMHOE 00eCIieYeHuE:

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN Nq Level,

- AuTHBHpYyCHOE IporpamMuoe obecrieucHue Kaspersky Security.

KommbrotepHass nporpamma Orbital Viewer - mnporpamma, co3fgaHHas CHEHUAIBHO IS
BU3yanu3anuu opoutaneit. [IponsBoaut nmoctpoenue 3D uzobpakenwuii s, p, d, f - opburaneit mis
OJTHOTO MJI HECKOJBKMX aTOMOB (33al0TCsl KBAaHTOBBIE 4Hcia). [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, mo3Bossomias MOMy4aTh HCUEPIBIBAIOLIYIO
uHpopmanuo 00 snemeHtax (Oosiee 20 THUNOB JaHHBIX O KaXKIOM XHMHMUYECKOM D3JIEMEHTE), U
BCTPOCHHBIM XMMHYECKUN KaNbKYyISTOp, IMO3BOJISIIONIMM MIHOBEHHO YpPaBHUBATh XHMUYECKUE
peakuuu 110001 CII0)KHOCTH, PelllaTh XUMUYECKUE 3a1a4U.

[IporpamMma BKJIIOYaET B c€0sI pSl JOTOIHUTEIBHBIX BO3MOXKHOCTEH, B TOM YHCIIE TOCTPOSCHUE
rpadMKOB 1O CBOWCTBAM XHMHUYECKUX AJIEMEHTOB, BO3MOKHOCTh OTOOpaKEHUS psa XMMHUYECKOU
AKTUBHOCTH METAaJUIOB, MpEJCTaBJICHHWE MEPUOAMYECKON cucTeMbl B Oosee yeM 20 pa3lIuyHBIX
BUAX, HHCTPYMEHT LIS TIEPEBO/Ia TEMIIEPATYp U3 OJHOM IIKAIBI B IPyTUE U Ip.

11. OMAUCAHUE MATEPUAJIbHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo

Haumenosanue
3‘(’;}5’%}’3’” ayoumopuu Iepeuens ocnosenozo o6opydosanusn Me 1P
Kp,!CP)’
1 2 3 4
JIk JlexunoHHas Hoyt0yk hp, BuneonpoexTop Acer -
aAyIUTOpHUs
JIP JIaGoparopus obeit | bapomerp — anepous BAMM-1, 1-12
u Heopranuyeckoit | Cucremusiii 6ok Celeron 2400— 1.
XUMHH MonuTop 17LG -1mt.

Becwt BJITK-500; IlIkad BeITSDKHOIM -2101T;
[Tpubop st UITFOCTPAIH 3aBUCUMOCTH
CKOPOCTH PEAKIIMH OT YCJIOBUM -3 1T
Kanmopumerp ¢ MepHBIM cTakaHOM; IPHOOP
JUTSL OTIBITOB TI0 XUMHH C JIEKTPUICCKHM
TOKOM; IPUOOP IS DTIEKTPOIH3a
pPacTBOPOB COJIEH; TPUOOP IS TOTYUSHUS
ra3oB; BBIIPSIMHUTEIND; CTOJ XUMUYECKUN —
6mr.; Jlocka 3-3;1 kom0. JIA-34 — 2m.

Kp Y3 Ne 1, U3 Ne 2 O6opynoBanue 15-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); npunrep HP Laserjet P3005

CP Y3 Nel, U3 Ne 2 O6opynosanue 15-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG 1953S-
SF); mpuntep HP Laserjet P3005
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IMpunoxenne 1

OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOIIUXCA MO JUCIHUILINHE

Ne DJIeMeHT ®OC
KOMIIETEH Tema
- KOMIIeTeHIHH
OIIK-4 CIIOCOOHOCTBIO K 1.XumMust — HayKa O BEMIECTBaX M | DK3aMEHAIMOHHBIC
camMo00pa30BaHUIO U Iporeccax UxX IPEeBPALLECHUMN. Bonpocs! 1.1 -1.10
HCIIOJIb30BaHUIO B DK3aMeHaIMOHHBII
MPAKTUYECKOU TECT
ACATCIIbBHOCTH HOBBIX 2.9HepreTuKa XMMHUYECKUX DK3aMeHaIlMOHHBIN
3HAHWH U YMCHUH, B TOM | [porieccos. Bonpocel 2.1 — 2.5
‘MCHeUB obuacTsx DK3aMeHaMOHHBIA
3HAHUH, TecT
HCMOCPEACTBEHHO Hev 3. Kuneruka u xaranus DK3aMEHAIMOHHBIE
CBA3AHHBIX CO 0‘1’61301’1 XMMHUYECKHX IPOLECCOB. Borpockl 3.1 — 3.6
npodeccHoHaNbHO DK3aMeHaIMOHHBIN
JeATETbHOCTH TecT
4. JlucnepcHoe COCTOsSIHUE DK3aMeHaIOHHbIE
BemecTBa. PacTBopsl. Borpochkl 4.1 —4.14
DK3aMeHaIMOHHBIN
CIOCOOHOCTH K TecT
OIIK-5 caMooOpratHusalin 1 5.0kucanrensHo- DK3aMeHaIMOHHEIE
caMOO00pasOBaHHIO BOCCTAHOBUTEJIbHBIC peakiuu U | Bonpockl 5.1 — 5.9
3JIEKTPOXMMHYECKHE MPOLECCHl | DK3aMeHaI[HOHHBII
TECT
6.X¥UMHUST METAJIJIOB | DK3aMeHAaIMOHHbBIE
HEMETAJIJIOB. Bomnpockl 6.1 — 6.4
DK3aMeHaI[MOHHBII
TECT
7.XUMUS KOMITIEKCHBIX DK3aMeHaIOHHBIE
COEIMHEHU N Bonpockl 7.1 —7.2
DK3aMeHaIMOHHBII
TECT
8.Xumuueckas uaeHTuukamnus | JK3aMeHAIlOHHBIE
1 aHaJIU3 BEILECTB. Borpockl 8.1 — 8.2
DK3aMeHaIMOHHBII
TECT
2. JK3aMeHaAIHOHHBIE BOMPOCHI
KoMmnerenuun Ne u
Ne 9K3AMEHALIMOHHBIE BOIIPOCHI | gaumenoBanue
| gon Onpenesenne TEMBI
1 2 3 4 5
CITOCOOHOCTBIO K 1.1.Xumus, kak pasgen ecrtecTBo3HaHus | 1.Xumus — Hayka o
1. OIIK CaM006pa3OBaHI/II-O u (CTPYKTypa, HCTOpHUS  Pa3BUTHUA HayKH, | BECIICCTBAX u
_4 HUCIIOJIB30BAHUIO B 3Ha‘ICHI/Ie). OCHOBHBIE 3aKOHEI XUMUH mnpouneccax nux
IIPaKTHYECKOI 1.2.0cHOBHBIE ~ KJIACCBI ~ HEOPraHMYECKHX | MPEBPALICHHH.

ACATCIbHOCTH HOBBIX

COeIUHEHNN

1.3.0cHOBHBIE TIOHATUSA U 3aKOHBI XUMHU:
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OIIK

3HaHUN U YMEHUH, B
TOM YHUCJIEe B 00JaCTsIX
3HAHWMH,
HEMOCPEJICTBEHHO HE
CBSI3aHHBIX CO cepoil
npodeccnoHaTbEHOMI
JeSITeNIbHOCTH

CIIOCOOHOCTH K
CaMOOpTraHU3aIUuu |
caM000pa30BaHUIO

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

1.4.AtoM. ATOMHO-MOJIEKYJISIpHOE yUYCHHE.
CrpykTypa aToma. DHEPreTUIeCKue
XapaKTEPUCTUKH aTOMa.

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

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucreMa JI.M. MengeneeBa. 3HayeHHE.
Crpoenusi.

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

1.8.Tunbl XMMHUYECKOM CBS3U. BaleHTHOCTS.
OCHOBHBIE XapaKTEPUCTHKUA XUMHUECKON
CBSI3W (AJTMHA, SHEPTHsl, BAJICHTHBIE YTJIBI).

1.9.Monnas cBsi3b. CTpYKTypa HOHHBIX

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

HaIlpaBJICHHOCTb, HACBIIIACMOCTD.

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

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

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

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

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

2.0HepreTuka
XAMHYECKHX
HPOLIECCOB.

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

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

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

Todda.

3.4. Karanu3. ['OMOTeHHBI M TeTepOTreHHBIH
KaTaJus.

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

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

3. Kunernka u
KaTajus
XAMHYECKHAX
MPOILIECCOB.

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

4.2.CriocoObl  BBIpQKEHUS  KOHIICHTPAIIH

4. JlucriepcHoe
COCTOSTHHE
BELIECTBA.
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pacTBOpOB.

4.3. PactBopbI 31eKTponTOB. OTKIOHECHHE OT
3akoHa Payss u Baut-I'ododa.
W3otonnyeckuid K03 HUIHEHT.

4.4. Teopust 3JEKTPOIUTHIECKAS
JIFICCOITMALTH.

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

T'odda.

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

4.7. Crentens nuccorranuu. CHIBLHBIE U
cina0ble AIEKTPOIUTEL.

4.8. Crenenn guccounanny. CHIbHEIE U
cia0plie DIICKTPOJIUTEHI.

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

4.10. KorcranTa nucconuaniy. 3aK0oH
pazbasnenus OcTBaibaa.

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

4.12. JlucriepcHbIE CUCTEMBI, HX
KJTACCH(DIKAITHSL.

4.13. Kommounasie pactBopsl. OOpazoBaHue
KOJUIOMHBIX PACTBOPOB.

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

PacTtBopsbI.

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

5.2.0KuCINTENIBHO-BOCCTAHOBUTENILHBIE
peakuuu. Tumnsl OBP.

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

5.4.0nekTpogHBIN TOTEHIMAN. Y paBHeHHE
HepHucra.

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

5.6.Kopposus meTamios

5.7.Cr1oco0Bl 3alMTH OT KOPPO3HH.

5.8.0nekTponu3.  3aKOHBI  DIEKTPOJIM3A.
IIpuMeHeHue 3IeKTpoIIn3a.
5.9.0nekTponu3  pacTBOpOB,  PACIUIABOB.

AHO,E[HBIC 1 KaTOAHBIC MIPOICCCHI.

5.0KHCINTENBHO-
BOCCTAaHOBUTEJILHEI
e peakiuu u
ANEKTPOXUMHUUECKH
€ MPOIECChI

6.1.00mas XapaKTeprCTHKA u
KJIaccH(UKaIMs METaIOB

6.2.Ilpuposa XUMHUECKOH CBS3H B METaNJIax.

6.3. ®usnyeckue CBONMCTBA METAJLJIOB

6.4. XuMuueckue CBONCTBa METAJLJIOB.

6. XuMHs1 METAJUIOB
1 HEMETAIUIOB

6.4.Metamnyprusi.
7.1.0CHOBBI ~ KOOPAMHAIIMOHHONW  TEOpHH. | (.XUMHUS
Crpoenue K.C. KOMILJIEKCHBIX
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Nzomepus u Homernkiarypa K.C.

7.2. Uzomepus KC.

7.3. duccommarus K.C.

COCTMHEHUH

8.1.0cHOBHBIE OHATHS AaHAIUTHYECKOM
XAMHAH.

8.2.KauecTBEHHEBIH U KOTHYECTBEHHBIN

8. Xnmuueckas
HACHTHQUKAIIUS |
aHaJIU3 BEIECTB.

XUMUYECKUN aHAIN3.

8.3. PU3MKO-XUMHAYECKHE METOIBI aHAIN3a

3. Onucanue nmoka3arejei u KPUTEPUEB ONCHUBAHUSA KOMIIeTeHII il

Ilokazarenu Onenka Kpurepun
3Hath OOyuaronuicst MoKa3bIBaeT BCECTOPOHHNE
(OIIK-4): NIEPUOIUYECKUN 3aKOH J.N. H TTyGOKHE 3HAHHS POrPaMMHOTO
MeHz[eneeBa; OCHOBHBIC BUJbI M XapaKTCPUCTUKH Marepuaia, 3HaI—£I/Ie OCHOBHOM U
XUMHYECKON CBSI3H; BO3MOKHBIE SHEPrETUUECKUE AOTOTHHTCIEHOH INTCPATYPBL,
IOCJICAOBATCIIBHO U YECTKO OTBCYACT Ha
SBIICHUS TIPH XHMHYECKUX PEaKIUsIX, a TaKKe
(1)aI(TO - OIheNeNSIOLINE HATIPABIICHHIS OTJIMYHO BOIIPOCEI ounera " JOIIOJITHHUTCIIBHBIC
PEI, pen m p BOIIPOCHI; YBEPEHHO OPHEHTUPYETCS B
CaMOTIPOM3BONILHOTO  NMPOTEKAHMA  XUMHYCCKHX MPOGJIEMHBIX CHTYAIHSAX; TEMOHCTPHPYET
peaKiyii; CyIHOCTh 0OPaTHMOCTH XUMUYCCKUX CIIOCOOHOCTD MPUMEHATH TEOPETHUECKUE
peakuuid M CBOMCTBA XMMHUYECKHX PAaBHOBECHIA; 3HAHUS U1 aHAIIN3a IPaKTUIECKUX
CITOCOOBI BBIPAXKECHU KOHLICHTpaluit 5 CUTYAIIHIA; yMeeT CTPOUTH MPOoIIece
(u3nUecKue CBOWCTBA PaCTBOPOB; OCOOCHHOCTH caMo00OPa30BaHKs C YUETOM BHEIIHHUX U
(U3NKO-XUMHUECKUX CBOICTB pacTBOpOB BHYTPCHHHX yCJIOBUHU PCAIM3AIIHH.
5JIEKTPOJIUTOB; CBOMCTBA M  3aKOHOMEPHOCTH OOyuarommuiics MOKa3bIBACT MOIHOE 3HAHUE
MOBEJIEHUs  JTUCTIEPCHBIX ~ CHCTEM; OCHOBHBIE TPOrpaMMHOro MaTepHasa, OCHOBHOM 1
IIOJTHUTCIIbHOH JINT! TYPBHI, T
3aKOHOMEPHOCTH TPOTEKAHHs OKHCIHUTEIbHO- AOTIONHUTCEIEHOM JIMTCPATYPBL, 1a¢
TOJIHBIC OTBETHI HA TCOPCTUYCCKHUC
BOCCTaHOBHUTENIBHBIX ~ MPOLECCOB;  OCHOBHBIC
o BOIPOCHL ounera u JOITIOJITHUTCIIbHBIC
HOHATUS AHAJUTHYECKOM XUMHH W METOHBI BOTIPOCEL, JIOMYCKAs HEKOTODHIE
aHanmW3a;, TMpaBWIa H TMPHEMbl BBITOJHEHHUS HETOYHOCTH; MPABHIIBHO PHMEHSET
(OIIK-5): coJiepKaHue MPOLIECCOB X0poIIo MPaKTHYECKUX CUTYaIHH; IEMOHCTPUPYET
caMooOpraHu3ali Y  camMooOpa3oBaHMs, UX XOpOLIMH YPOBEHb OCBOCHHUS MaTepHaa 1
OCOOCHHOCTH W TEXHOIIOTHH peanu3amnuu, UCXOIs B [ICJIOM NOATBEPHKIACT OCBOCHUE
u3 Heﬂeﬁ COBepH_IeHCTBOBaHI/IH KOMIETCHI WU, TPECAYCMOTPECHHBIX
MPO(ECCHOHATHHO JIEATETHHOCTI. pOrpaMMOif; BaseeT cucTeMoii orbopa
Vmers cojiep>kaHus 00y4eHHs B COOTBETCTBUU C
OITK-): . HaMEUYEeHHBIMU IIEeJISIMU CaM0o00pa3oBaHusl,
( -4): NPUMEHSTh NEPUOJIMYECKHH 3aKOH H HO IpH BHIGODE METOJIOB H IIPHEMOB He
NEPUOJIMUECKYI0 CUCTEMY JUIS XapaKTepHUCTUKU MOTHOCTBIO YHHTHIBAET YCIIOBHS I
COE/IMHEHMI; OOBSCHATH MPOSBISIEMYIO aTOMaMH 3TUM COZIEPIKAHHEM
BAJICHTHOCTb u HPOTHO3MPOBATh OOGyuyaroMiics TOKa3bIBAET 3HAHKE
NPOCTPAHCTBEHHOE CTPOEHHE MOJICKYN;, JIaBaTh OCHOBHOI'0 MaTepuaia B 00beMme,
TEPMOJUHAMUYECKYIO XapaKTEpPUCTUKY HEOOXOMMOM JUIsi IIPE/CTOSIICH
XMMHYECKOTO MPOIECcca; MPUMEHATh TaOJIUIbI POGhECCHOHANBHOM IEATE b~ HOCTH; TIPH
KOHCTAHT ~ XMMHYECKOTO  PABHOBECHS IS OTBETE Ha BONPOCk! Gtera i
) JOTOJIHUTEIIbHBIC BOIIPOCHI HE TOITYCKAcCT
oTpeJIeIICHUS HaTpaBJICHAN HNPOTEKAHUS
o TOBJIET- IpyOBIX OMNOOK, HO UCIIBITHIBAET
XHUMUYECKHMX PEaKIUil; MPUMEHATh 3aKoHbl Payns | Y
BOpI/ITe.]'II)- 3aTPYAHCHUA B MMOCTICTOBATCIIBHOCTH UX
u B;}HT—FO(I)cpa JUTS. XapaKTePUCTUKHU (PH3HUEcKuX WBIOMKEHHS; HE B TIOTHOI Mepe
CBOMCTB ~ PACTBOPOB;,  TIPUMCHATH  TEOPUIO HO JEMOHCTPUPYET CIIOCOOHOCTh IPUMEHSTh
SJICKTPOIUTHICCKOU Aucconranun A TEOPETUYECKUE 3HAHMS JIUIS aHaIU3a
XapaKTEePUCTUKH CBOICTB pacTBOpoB IPAKTHYECKUX CHTYalnii; Biaeer
JJNIEKTPOJIUTOB; TMPHMEHITH JUIi  COCTAaBIICHHS OTZENBHBIMH METO/[AMH U IIPHeMaMH
ypaBHenuit OBII; mpoBOaWTh KaueCTBEHHBIH H 0160pa HEOOXOAMMOM JIsl YCBOCHHS
KOJIMYECTBEHHBIN aHAJIN3 BEIIECTBA. MH(OPMALHH, 1aBast HE TIONHOCTHIO
(OTIK-5): TUIaHMpOBaTh LEIM W YCTAHABJIHUBAThH apryMeHTHpOBaHHOE 000CHOBaHHE ee
COOTBECTCTBHUA LICIIAM CaMOO6paBOBaHI/I${
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MIPUOPUTETHI TP OCYUIECTBICHHH JESTEIbHOCTH;

CaMOCTOSATEIIBHO CTPOUTH IIPOIECC OBJIAACHUS OO6yuaromuiics UMeeT CyLIECTBEHHbIC
PIH(bOpMaHPIeﬁ OTO6paHHOﬁ u HpO6€J‘ILI B 3HAHUAX OCHOBHOI'O yqe6Horo
b
CTPYKTypI/IpOBaHHOﬁ TUTS BBITIOJTHCHUS MaTtepurajia no AMCUUIUIMHE; HE CHOCO6€H
o . APTYMCHTHUPOBAHHO U MTOCJIEA0BATCIILHO
npo(heCCUOHANBHON JICATEIBHOCTH, TPOBOAMTH
o €To u3jaraTtb, 10IyCKacT rpy61,1e OHII/I6KI/I B

KPUTUYECKUU aHalIn3 JIOCTOBEPHOCTH

OTBE€TaX, HEIPABUJIBHO OTBEYACT HA

XUMIYECKO  MH(OpMAIKH, MOCTyMAlomen u3 3a/1aBaeMble KOMHCCHEH BOTIPOCH! HITH

pa3HbIX HCTOYHHKOB. 3aTPYAHSETCS C OTBETOM; HE TIOATBEPXKIACT
Baaners OCBOEHHE KOMITETEHIINH,

(OI1K-4): ciocOOHOCTBIO MPAKTHYECKOTO NpeayCMOTPEHHBIX IIPOrPAMMO; 3Hast
NpUMEHEHUS IEPUOANIECKOTO 3aKOHA U coziepKaHue Tporecca 00y4eHus, He yMeeT
nepuoauyeckoit cucremst J[.11. Menzeneesa; CaMOCTOATEbHO OTOUPATh U
CIIOCOOHOCTHIO MPUMEHEHHUS JaHHBIX 00 SHEPTUU CHCTEMATU3NPOBATD TIO/UIEKALILYIO

YCBOCHUIO HH(OPMAIIHIO, BEIOUPATH
METOJIBI ¥ IPUEMBI OPTaHU3AIMH CBOCH
MO3HABATEJILHOW JESTEIEHOCTH

XHUMHYECKON CBSI3H IS OLICHKH IIPOYHOCTH
MOJICKYJI; HABBIKAMU ITPOBCACHUA
TCPMOANHAMUYCCKUX PACUYCTOB; CITOCOOHOCTBIO

BBISIBIICHUSI OOPaTUMBIX PEaKIUil U pacueTa HEY/10B-
XapaKTEPUCTUK COCTOSHUS PABHOBECHS JIeTBOPHU-
KOHKPETHBIX PEaKIIHii; CIOCOOHOCTH MTPOBOIUTH TeJILHO

pacyeTbl KOHIIEHTPALHH PacTBOPOB;
CHOCOOHOCTBIO IPUMEHSATH METOIbI OIPEACTICHIUS
pH pacTBOpOB; CrOCOOHOCTBIO MPUMEHSITh
METO/bI BBITOJIHEHHUS XUMHUYECKUX
1ab0paTOPHBIX IKCIIEPUMEHTOB; CTIOCOOHOCTHIO
MPOTHO3UPOBATH BO3MOKHOCTD
camornpou3BojibHoro npotekanus OBII;
CHOCOOHOCTBIO IPUMEHSITh METOIBl aHANN3a U
OLIEHKH J1JADOPAaTOPHBIX HCCIIECAOBaHUH.

(OITK-5): TeXxHOIOTUSAMH OpraHU3alUH Mpolecca
camM000pa30BaHUs M CAMOOPTaHU3ALNN;
IpreMaMH LeJIeTIoNIaraHus BO BpeMEHHON
MEePCIEeKTHBE, clioco0aMy TUIAHUPOBAHUS,
OpraHM3aIuu, CAMOKOHTPOJIS U CAMOOLIEHKH
JeSITEbHOCTH.

4, MeToauueckue MaTepualbl, OoNpeacjJadiomue npoucaypbl OCHUBAHUA 31—[3]—[1/[]7[,
yMeHHﬁ, HABBIKOB H ONIbITA JE€ATCJIBbHOCTH

[Ipouienypa oneHuWBaHMS 3HAHUM, YMEHUN, HABBIKOB M0 JWCLUMIUIMHE BKIIOYAET YyYeT
YCIIEITHOCTH 110 BCEM BHAaM OIIEHOYHBIX CPEJICTB.

TecToBbIif KOHTPONB MPOBOASATCS Ha JAOOPATOPHBIX 3aHATHUSX, BKIIOYAIOT BOIMPOCHI IO
U3y4aeMoil TeMe M 3aTparuBaeT Kak TEMaTUKy J1IabopaTOpHOW paboThl Tak M JIEKIMOHHBII
MaTrepuail.

[Io oxoH4YaHMM OCBOEHMS AMCIUIUIMHBI MPOBOJUTCS MPOMEKYTOUHAS aTTECTalUs B BUIE
9K3aMEHa, YTO TIO3BOJISIET OILIEHUTh COBOKYITHOCTh NPHOOPETEHHBIX B IIpollecce OOydeHUs
KOMIETeHIIMA. DK3aMEeH CIYXHT i1 OLEHKH paboThl B TEYEHHE BCErO CpPOKa H3YUYCHHS
JUCIUTIMHBI W TPU3BAaH BBIIBUTH YPOBEHb, MPOYHOCTh U CHUCTEMATHYHOCTHh TOJYYEHHBIX
TEOPETHUUYECKUX 3HAHUN U YMEHHI MPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIOJIb30BAaHUSI HAYUHBIX
3HaHWH (HampuMep, MPUMEHATh WX B PEIICHUH MPAKTHUYECKUX 3a/ay), MPUOOpETEeHHs HaBHIKOB
CaMOCTOSITENILHOM pabOoThI, pa3BUTHUS TBOpUYECKOro MeIieHUs. OrneHka chopMHpOBaHHOCTH
KOMITIETCHIIMM Ha 5K3aMEHE /JII TeX OOYyJalomuXcsi, KOTOPBhIE NPOIYCKalu 3aHATUS U HE
Y4acTBOBAJIM B NPOBEPKE KOMIETEHIUH BO BpPEeMsl M3YUYEHHUS AUCIUIUIMHBI, TPOBOJUTCS MOCIE
WHIUBHUIYAJIbBHOTO COOECEeOBaHM C TPENoJaBaTelieM IO MPOMYIICHHBIM WM HE YCBOCHHBIM
TeMaM C NOCIEAYIOLIEN OLIEHKON CaMOCTOATENIbHO YCBOCHHBIX 3HAHHUM Ha DK3aMEHE.

OreHka 3HaHWN, YMEHHUM, HABBIKOB YYAIIUXCS JOJKHA OBITH TUIAHOBOW, CUCTEMATHIECKOM,
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1eJICHAIPaBICHHOM, KBATH(UITUPOBAHHOM, MHOTOCTOPOHHEH, mudepeHIMpoBaHHOM,
WHTEHCHUBHOMW, YETKO OPraHU30BaHHOM, PE3YJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpPOMNPUATUS oOydaroluecss B 00sg3aTebHOM
MOPSIIKE JOTKHBI OBITh 03HAKOMJICHBI C 3JIEMEHTaAMH KOHTPOJIS.

Pe3ynbrarel 00ydeHHs XMMHUU JIOJDKHBI COOTBETCTBOBATh OOIIMM 3ajayaM IpeiMeTa U
TpeOOBaHUAM K €TI0 YCBOEHHUIO.

Pesynbratel OOyueHusi oOLEHHUBAIOTCS MO nATHOAUIbHOM cucteme. [lpu  onenke
YUUTBIBAIOTCSl  CIIEAYIOLIME KAueCTBEHHBIE II0KA3aTelId OTBETOB: TIIyOMHAa (COOTBETCTBUE
W3YYEHHBIM TEOPETHYECKUM OOOOIIEHHMSAM); OCO3HAHHOCTH (COOTBETCTBHE TpeOyeMbIM B
nporpaMMe YMEHHUSM MPHUMEHSATh MOJYYEHHYI0O MH(OPMAIUIO); MOITHOTA (COOTBETCTBUE OOBEMY
nporpaMMbl U “H(popmanuu ydeOHuKa). [Ipy olleHKE YYUTHIBAIOTCA YHUCIIO M XapakTep OIIHUOOK
(cymiecTBeHHbIe WM HecymiecTBeHHbIE). CylecTBeHHBbIE OLIMOKM CBS3aHbI C HEJOCTATOYHOM
IyOMHON M OCO3HAaHHOCTBIO OTBETa (Hampumep, 0OyYaroIIuiics HEMPaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHH, SIBICHUH, XapaKkTepHble CBOWCTBA BEIIECTB, (POPMYIIbI BEIIECTB, HEMTPABUIHHO
chopMyIIMpOBall 3aKOH, MPABUJIO U T. M. WM OOYYaAIOIIUICS HE CMOT NMPUMEHUTH TEOPETHUECKUE
3HaHUS JUIE OOBSICHEHUS M TPEACKa3aHWs SBICHUH, YCTAaHOBJICHHUS NPUYMHHO - CIIEICTBEHHBIX
CBsI3€i, cpaBHEHUS U Kiaccu(uKauu sSBJICHUN U T. 11.). HecyriecTBeHHbIE OMNUOKU OMpeesitoTCs
HETOJIHOTOM OTBeTa (HampuMep, YIyIIeHHE M3 BHJA Kakoro-au0o HeXapakTepHOro Qaxra mpu
XapaKTepUCTHKE BEIIECTBa, Mpolecca). K HUM MOKHO OTHECTH OTOBOPKH, OMHUCKH, JTOMYIICHHbBIE
110 HeBHUMATEIILHOCTH (HAampuMep, B IBYX M 00Jiee YPaBHEHUSAX PEAKIMN TUCCOIUAINN B MTOJTHOM
MOHHOM BHJE JOMyIIeHa OJHA OluOKa B 0003HAYeHHH 3apsja MOHA). Pe3ynbraTel 00y4deHHS
NPOBEPSIOTCS B TPOLECCE YCTHBIX M IHUCHBMEHHBIX OTBETOB OOYYalOMIMXCs, a TaKkke Npu
BBIMIOJTHEHUH UMU XUMHUYECKOTO IKCIIEPUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

L{enb u3ydeHus TUCHUTUIUHBIL.

CdopmupoBaTh COBPEMEHHOE HAYYHOE IPEJICTABICHUE O BEHIECTBE KaKk 00 OJHOM W3 BHJIOB
JIBUXKYLICICS MaTepuu, O MyTsIX, MEXaHU3MaxX U Coco0ax MpeBpalleHusl OJHUX BEIIECTB B JIPYTHeE,
a TaKk)K€ HABBIKU MCIOJIb30BAHMS XUMHUYECKUX 3HAHUN U YMEHHUI B IPAKTUUYECKOM €SI TEIIbHOCTH.

3ama4yu TUCHUIUIUHEIL.

JIoOUTBCS MPOYHOTO YCBOGHUS OCHOBHBIX 3aKOHOB M TEOPUN XUMHH, YTO IO3BOJIHT Kak
COBEpIICHCTBOBATH YK€ CYIIECTBYIOIINE, TAK U CO3/1aBaTh HOBBIE IIPOU3BOACTBEHHbIE MPOIIECCHI.

BripaboTaTh HaBBIKM CaMOCTOSITEIILHOTO MPOBEACHUS Ta00PATOPHBIX IKCIIEPUMEHTOB U
0000111eHUS HAOTI0JaeMBIX PE3YJIbTaTOB, KOTOPHIE MO3BOJIAT CO3/1aBaTh COSTUHEHHS, COCTaBbl U
MaTepHuabl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAKKE MCCIIEIOBATh U aHATU3UPOBATH MAaTEPUAIIBI

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIIOYas
camocrosTenbuyo padoty: JIk — 34 u; JIP — 34 u; CP — 58 4.
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI cocTaBiiseT 144 yacoB, 4 3a4eTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIATUINHDI;

1. Xumus — Hayka 0 BEIIeCTBax U Mpolieccax UX MpeBpalleHui.

2. DHepreTuka XMMHUYECKUX MPOLIECCOB.

3. KunHetnka u Kataiau3 XUMHUECKUX MPOIECCOB.

4. JlucnepcHoe COCTOsSIHUE BellecTBa. PacTBOpHI.

5. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH U AIEKTPOXUMUYECKUE TPOIIECCHI
6. XuMusi METaNIOB ¥ HEMETAIJIOB.

7. XUMHSI KOMIUJIEKCHBIX COEIMHEHUN

8. Xumunueckas uACHTUDUKALMS U aHATIN3 BEILECTB.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeHIMiA)

[Tponecc n3yyeHHs UCUUIUIMHBI HAIIpaBJeH Ha (OPMUPOBAaHUE CIIETYIOUIUNX KOMIIETEHIINN
OIIK-4: ciocoOHOCTHIO K caM000pa30BaHUIO U MCIIOIb30BAHUIO B IPAKTUYECKOM J1€ATEIbHOCTH
HOBBIX 3HAaHUM U YMEHMIA, B TOM YHUCIIe B 00JACTSIX 3HAHUH, HEITOCPEICTBEHHO HE CBA3aHHBIX CO
chepoit mpodheccuoHaTbHOM ACSITEIBHOCTH;

OIIK-5: cnocoGHOCTh K caMOOpraHU3aluy 1 caMo0Opa30BaHUIO.

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 Mo JIUCHUIUITMHE BHOCSTCS CIAEAYIONINE TOTMOTHEHUS:

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

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

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

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

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
9j1eMeHT DOC
KOMIIETEH Tema
KOMIIeTeHIINH
1070/

OIIK-4 CIIOCOOHOCTBIO K 1.Xumust — HayKa o BemecTBax u | Tect
camMo00pa3oBaHUIO U rpoiieccax Ux MpeBpalieHU. Kp
HUCIOJIb3OBAHMIO B 2.9HepreTuKa XMMHUYECKUX Tect
MPaKTUYECKON HPOIIECCOB. =
JIeSITEILHOCTH HOBBIX 3
3HAHWEL W yMeHHUi, B TOM . Kuneruka u xaramms Tect
YHCIIe B 0BIACTIX XUMHUYECKUX MPOIIECCOB. Kp

. 4, JlucuepcHOE COCTOSIHHE Tect
3HAHHMH,
HEMOCPEICTBEHHO HE BellecTBa. PacTBopsI. Jlexuus ¢ TEKyIUM
CBSI3aHHBIX CO cepoit KOHTPOJIEM
npodecCHOHATbHON Tecr
JIETENBHOCTH
5.0OKUCIUTEIBHO- Tect
BOCCTaHOBUTEJILHBIC PEAKIIUU U Kp
CIIOCOBHOCTE K BJIEKTPOXUMHUYECKUE MPOIIECCHI
OIIK-5 CaMOOPraHM3aLNH 1 6.XuMUsT METAIIOB U Tect
caM000pa3oBaHHIO HEMCTAJIIOB. Kp
7. XUMHUS KOMIIJIEKCHBIX Tect
COCIMHEHUN Kp
8. Xumunueckas uaentudukanus | Tect
M aHaAJIN3 BEIISCTB.
2. Onucanue noka3zarejeil U KPpUTepPUeB OLleHUBAHUS KOMIIETEHIIUI
Ilokazarenu Ouenka Kpurepun

3HaTh oOyyJarouiics 0OHapy Ul 3HAaHUE

(OIIK-6): BCETO y4eOHOI0 MaTepuaa, ero

nepuonuyeckud 3akoH .M. Mennpeneesa; OTBET IOJNHBII M NPABHIIbHBIN Ha

OCHOBHBIC ~ — BIJIBI M X4PAKTCPUCTHKH | gpjgyye | OCHOBAHMHU W3YYCHHBIX TEOPHH;

XUMHUYCCKOU BA3U, BO3MOXHBI

€CKO CBSI3H; 03MO e MaTepHa H3-
BHGPFGTHqCCKHe ABJICHUA HpI/I XUMHUYCCKUX o o
JIO’KEH B OTPECIICHHON JTOTUYECKON
peaKkusx, a TaKxKe (akTopsl, )

OMPEICIAIONIHE HATIPABIICHHA HocneHOBaTeanOvCTH, OTBET

CaMOIPOU3BOILHOIO TIPOTEKaHMUS CaMOCTOATCIIbHbIN

XAMUYECKUX PEeaKIHii; CYIIHOCTb O0y4aromuiicss 0OHapyKUJI 3HAHUE

06paTI/IMOCTI/I XUMHNYECKUX peaKHI/Iﬁ n BCECTO yIIe6H0r0

CBOMCTBa XUMUYECKUX PaBHOBECHI; MaTrepHuaa, ero OTBET MOJIHBIN U

CI10CcOOBI BBIPAXKCHUA KOHLICHTpaLII/Iﬁ u HpaBI/IHLHHﬁ Ha OCHOBAHUU

usmaeckue CBOHCTBA pacTBOpOB, <ODOILIO M3YYEHHBIX TEOPHIi; MaTeprai u3-

0COOEHHOCTH @HSHKO-XHMH‘ICCKI/IX\I CBOIICTB p JIOKEH B OIPECICHHOI TOrHYeCKOi
pacTBOpOB  AJIEKTPOJIUTOB; CBOMCTBA M MOCIIE/I0BATENBHOCTH, TIPH 3TOM
3aKOHOMCPHOCTU TMOBCACHUA AHUCIICPCHBIX
JIOTIYIIEHBI IBE-TPU HE-
CHUCTEM, OCHOBHBIC 3aKOHOMEPHOCTH
CYIIIECTBEHHBIC OIITUOKH,
HpOTeKaHI/ISI OKHUCIINTCIIBHO- 6
BOCCTAHOBHUTCJIBHBIX MPOIECCOB; OCHOBHBIC chpaBHeHHLIe 110 Tpe OBaHUIO
MIPETNOo/1aBaTess
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MOHATHA AHAINTUYECKON XUMHUH U METOJBI
aHaJIM3a; TpaBUiIa U TPHUEMBl BBIMOJIHEHUS
J1a00paTOPHOTO XUMHAYECKOTO
JKCIEPUMEHTA.

Ymets (OIIK-6):

MPUMEHATh  NEPUOJAMYECKUH  3aKOH U
IEPUOANIECKYIO CUCTEMY JUIs
XapaKTepUCTUKH  CBOWCTBA  XMMHUYECKUX
JJIEMEHTOB W HX COCAMHEHMH; OOBSACHSITH
MPOSABISIEMYI0O aTOMAMHM  BaJ€HTHOCTb U
MIPOrHO3HPOBATH MIPOCTPAHCTBEHHOE
CTpPOEHHUE MOJIEKYJI; JlaBaTh
TEPMOJUHAMHYECKYIO XapaKTEPUCTUKY
XUMHYECKOTO MpoLecca; MIPUMEHSATh
TaOTUIIBL KOHCTaHT XUMHUYECKOTO
paBHOBECHS AJIsl ONpEeNICHUs] HalpaBIeHUH
MIPOTEKaHUS XUMHYECKUAX peaxuuii;
npuMeHsTh 3akoHbl Payns u Bant-T'odda
JUIL XapaKTEePUCTHKH (U3NUECKUX CBOICTB

pacTBOpOB; MIPUMEHATh TEOPHIO
JJIEKTPOJIUTHYECKON ~ JUCCOLMALUU VIS
XapaKTepUCTUKH CBOICTB pacTBOpOB

ANIEKTPOIIUTOB; TPUMEHSTH ISl COCTABICHHUS
ypaBHeHui OBII; npoBoAUTh KayeCTBEHHBIM
Y KOJIMYSCTBEHHBIN aHAJIN3 BEIleCTBa
Baaners (OI1K-6):

CIOCOOHOCTHIO MPAKTHIECKOTO MPUMEHEHHS
MIEPHOAMYECKOTO 3aKOHA U MIEPUOUIECKOI
cuctemsl [|.1. Menneneepa; criocOOHOCThIO
MIPUMEHEHUS TaHHBIX 00 SHEPTUU
XUMHYECKOH CBSI3H IS OIIEHKH MPOYHOCTH
MOJICKYJI; HaBbIKAMH ITPOBCACHU A
TEPMOJMHAMUYECKUX PACUETOB;
CIIOCOOHOCTBIO BBISIBJICHHS 00pPaTHMBIX
peakiuuii 1 pacueTa XapakTepUCTHK
COCTOSIHUSI PABHOBECHSI KOHKPETHBIX
peakuuit; criocoOOHOCTh MPOBOJUTH PACUEThI
KOHIIEHTPAIUi pacTBOPOB; CTIOCOOHOCTHIO
HNPUMEHSTh METO/IBI onpezeseHus pH
PacTBOpOB; CIOCOOHOCTHIO MTPUMEHSATH
METO/TbI BRITIOTHEHHUS XUMHYECKUX
71a60PaTOPHBIX IKCTIEPUMEHTOB;
CIIOCOOHOCTHIO MMPOTHO3UPOBATH
BO3MOXXHOCTH CaMOTIPOU3BOJILHOTO
nportekanusi OBII; cmocoGHOCTEIO
MPUMCHATb METOZbI aHaJIM3a U OLICHKU
71a00PATOPHBIX UCCIIETOBAHUIM.

oOyyJaronuiicss 00HaPyKUIT MPOOEITHI

YI0BJIETBO-
B 3HAHUSX OCHOBHOTO Y4€OHOTO
pUTEJIBHO o
Marepuala, ero OTBET HEMOTHBIH,
HECBSI3HBIN
oOyyaromuics 0OHapy uil CcyIie-
HEYJI0BJIeT- | CTBEHHbIEC IPOOEIBI B 3HAHUAX
BOPHUTEJIbHO | OCHOBHOTO Y4eOHOTO MaTrepuaia u

JOITYCTHII TpyObIe OMUOKH
NP OTBETE
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[lporpamma cocTaBieHa B  COOTBETCTBUM C  (efepallbHBIM  TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHIAPTOM BBICIIETO OOpazoBaHus Mo crnenuanbHocTH 23.05.01 Hazemubie

TPaHCIIOPTHO-TEXHOJOTHYeCKUEe cpeacTBa ot «11y» aBrycra 2016r. Ne 1022

As Hatopa 2015 roaa: u yue6usmu manaMu @I'BOY BO «bpl'Y» st ounoit popmbl 00ydeHus

oT «03» uromnst 2018r. Ne 413; nnst 3a0uHOM popmbl o0yuerHust ot «03» urosst 2018r. Ne 413;

As Haoopa 2016 roaa: u yuedbusm mmanom @I'BOY BO «bpl'Y» ans 3aounoii popmbl 00ydeHus

oT «03» mromsg 2018r. Ne 413;

s Haoopa 2017 roaa: u yueousimu manaMu @I'BOY BO «bpl'Y» st ounoit popmbl 00ydeHus

oT «03» utonst 2018r. Ne 413, myst 3a04nHOM popmbl 00yuenus ot «03» urosst 2018r. Ne 413;

s Haoopa 2018 roaa: u yuebusivu manamMu @I'BOY BO «bpl'Y» myis ounoit popmsl o0ydeHus

oT «03» mtomst 2018r. Ne 413, nyst 3a0unOiM popmbl 00yueHus ot «03» urosst 2018r. Ne 413.
IIporpammy cocraBui:

Jlamuna C.®, poueHT, k.papM.H

Pabouas nporpamma paccMoTpeHa U yTBepxkaeHa Ha 3aceganuu kageapsl DbXKuX

OT « » 2018 r., mpoTokom Ne
3asenytromuii kapeapoit DbXKuX M.P. Epojdeera
COI''TACOBAHO:
W..0.3aBeqyromiero BeImycKaromen kadeapoun K.H. ®urypa
JupexTop OMOIHOTEeKH T.®. CoTHuK

Pabouas nporpamma ogobpena meroanueckoit komuccueir EH dakynpTeta

OT «__ » 20 r., mpotokoi Ne

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

Hauvanbauk

yu4e0HO-METOIMYECKOTO YIIPABICHUS I'.I1. Hexeen

Peructpanmonssiii Ne

(memoouueckuti omoen)
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