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1.10esm, 3a/jauu ¥ IVIAHHUPYeMble pe3y/IbTaThbl 00y4YeHHUs 10 AUCIUTIHHE

K OCHOBHBIM IIe/IIM OCBOEHHS AUCLMIUIUHBI « XMMHUYECKHEe OCHOBBI TEXHOJIOTHUECKUX
TIPOLIECCOB» C/IeZlyeT OTHEeCTH:

- TIOATOTOBKA CTyAeHTa K [esTeJlbHOCTH B COOTBETCTBUU
XapaKTepHCTUKOM 6akasaBpa Io HarpaB/ieHHIo;

- (hopMupoBaHUe 001eTeXHUUeCKIX 3HAHUIM Y YMEHHH 110 JAHHOMY HallpaB/IeHHUIO;

- IleJieHarIpaB/ieHHOe MPUMeHeHHe 0a30BbIX 3HAHUM B 00/1aCTU 00I1Iel 1 HeOpraHUYeCKOU
XUMUU B TIpoeCcCUOHA/IbHOMN JiesiTeTbHOCTH.

K OCHOBHBIM 3ajlayaM OCBOEHUsI JUCLIMTUIUHBI « XMMHUECKHe OCHOBBI T€XHOJOTMYECKUX
TIPOLIECCOB» C/Ie/lyeT OTHEeCTH:

- pa3BHUTHe MMPAKTUUYECKUX HABLIKOB 110 BOMPOCaM, CBSI3aHHBIM C ITPUMeHeHHeM OCHOBHBIX
XUMHUYECKUX 3aKOHOB, 3aKOHOMEPHOCTel NPOTeKaH!sl XUMUUEeCKUX PeaKLvii;

- (popMHupOBaHKe HAaBBIKOB MCC/Ie[0BaHUS XMMHUUECKOTO BO3/I€MCTBUSI Ha MPOMBIIIIEHHbIE
0OBEeKTHI.

C KBaIM(PUKALIMOHHON

OOyueHure 10 [JWCLUIUVIMHE «XHWMHUYECKHE OCHOBbI TEXHOJIOTHUECKUX IIPOL[ECCOB»
HarpaB/ieHo Ha (JopMHUpOBaHUe y 00YUAIOIIMXCS C/IeAYIOIUX KOMITEeTeHIIUH:

NHauKaTopbl JOCTH)XEHUSA
KOMIIeTeHI{UH
NYK-10.1. Tlonumaer 6a30Bble TIPUHLIUTIBI
(YHKLIMOHMPDOBaHUS  MAakpOSKOHOMUKU U
5KOHOMHYECKOr0 pa3BUTHS, LieM U BUZbI
yuacTusi TOCyZ,apCTBa B 5KOHOMUKE
NYK-10.2. [IpeacrasisieT OCHOBHbIE

KOJI[ U HAaMMEHOBaHHe KOMHETEHHI/Iﬁ

YK-10. CriocobeH mpuHUMaTh 000CHOBAaHHbIE
9KOHOMHYECKHe pellleHusl B pa3/IMuHbIX
o0nacTsix XXu3HeesTeTbHOCTU

3aKOHOMEpPHOCTH (YHKLMOHMPOBaHUS
MHUKPOKOHOMUKHU u ¢axTophl,
obecrnieunBaroriye paLoHaIbHOe
UCTI0/Ib30BaHUE DPeCypcoB U JIOCTHKeHHe
3¢ deKTHUBHBIX Pe3y/IbTaTOB /|eTeTbHOCTH
NYK-10.3. [IpumensieT

MeTO/ibl 5SKOHOMUUECKOTr0 u

(bMHAHCOBOIO TJIAHUPOBAHUS
JUI1 IOCTVDKEHUSI JINYHBIX
(bMHAHCOBBIX Lie/Iel, UCI0J/Ib3YeT a/leKBaTHbIe

TIOCTaB/IEHHbIM Le/sIM ¢rHaHCOBbIE
WHCTPYMEHTBI yIIpaBJieHuUsT JTMYHBIM
OIO/PKETOM,  ONTUMHU3UPYET

cobcTBeHHbIe (PMHAHCOBbBIE PUCKU

OIIK - 5 Crioco6eH MCII0/1b30BaTh OCHOBHbIE
3aKOHOMEPHOCTH, IeMCTBYIOLIME B MPOLiecce
M3rOTOBJIEHUS] MALLIMHOCTPOUTEJIbHBIX
u3aenuii TpebyeMoro KauecTBa, 3aZlaHHOTO
KOJINUeCTBa NPU HaWMEHBILIKX 3aTpaTax
0011]eCTBEHHOTO TPy/ja

NOIIK-5.1. 3HaeT OCHOBHbIE
3aKOHOMEPHOCTH, JeNCTBYIOLIYe B TIPOLecce
W3rOTOBJIEHUS] MALLIMHOCTPOUTE/bHBIX
u3enuii TpeOyeMoro KauecTBa, 3alaHHOTO
KOJIMUeCTBa MPY HaMMeHbILIMX 3aTpaTax
0011[eCTBEHHOTO TPy/ja

NOIIK-5.2. Vicrionb3yeT OCHOBHBIE
3aKOHOMEPHOCTH, JeNCTBYIOLIME B TIPOLecce
W3rOTOB/IEHUS] MALLIMHOCTPOUTE/bHBIX
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n3/ennii TpeOyeMoro KauecTna, 3alaHHOTO
KOJIMUeCTBa MPY HauMeHbIIIMX 3aTpaTax
00I11leCTBEHHOTO TPYZa

NOIIK-5.3. Biiageetr HaBbIKamMu
W3rOTOB/IEHUS] MALLIMHOCTPOUTE/bHBIX
u3genuii TpebyeMoro KauecTsa, 3aJaHHOTO
KOJIMUeCTBa MpY HaMMeHbILIMX 3aTpaTax
00I1IeCTBEHHOTO TPy

1. MecTo AVCOMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHO# MPOrpaMMbI

OucuuniavHa «XuUMHAYeCKde OCHOBBbI TEeXHOJOTMYeCKHX IIpPOLIeCCOB» OTHOCUTCS K y4uyeOHbIM
JUCLIUIJIMHAM  00si3aTe/lbHOM uacTu O/oka Bl «/JucuuruivHabl M Moaynn» obpa3oBaTesbHOM
nporpammbl «Cpe/iCTBa aBTOMAaTU3aLUKM W 0a3bl JaHHBIX AJIsT IPOEKTUPOBAHUS TEXHOJIOTHUECKIX
npou3BoAcTB»  HampaesieHus  15.03.05  KoHCTpyKTOpCKO-TexHOsIorHueckoe — obecrieueHre
MaLIMHOCTPOUTEbHBIX TTPOU3BOACTB, KBaM(rKariys (cTerieHs) — 6akaaaBp.

OcBoenne AUCLUIIMHBI «XMMUYeCKHe OCHOBBI TeXHOJIOTMYeCKUX IPOLIeCCOB» B 2-M CeMecTpe
HeoO6X0/IUMO /1J1s1 TIOC/IeYIOLIero OCBOeHUs JUCLIMIIIUH «O011ias XuMuuecKasi TeXHOIOTUS ».

2. CTpyKTypa U cofiep)XaHue AUCHUILINHbI
OO6111ast TPYA0EMKOCTh JUCHUITMHBI COCTAB/ISIET 2 3aUeTHBIX eIMHUIIBI (72 Yaca).

2.1  Bujpl yueOHOI1 paGoThI H TPY/J0EMKOCTD

2.1.1. OuHo-3a0uHas ¢opma 00yueHust

Ne Buj; yueOHOM padoThI Komuuecrso Cewmectpet
n/n 4acoB 2

1 | AyaguTopHbIe 3aHATHA 18 18

B ToMm uncre:

1.1 | Jlekuuu 6 6

1.2 | CemuHapckue/IpakTUUeCKUe 3aHATUSA 4 4

1.3 | JlabopaTopHble 3aHSTHS 8 8

2 | CamocTosTebHasA paboTa 54 54

B ToMm uucre:

2.1 | Hdoknaz, coobireHue

3 | IlpomexyTouHas aTTecTanus

3auet/mud.3aueT/sK3aMeH 3a4er 3auer
Hroro 72 72

2.2  TemaTnueckuyl NJiaH U3y4YeHUs AMCHMILINHBI

2.2.1. OuHasi-3a04yHas (hopMa o0OyueHUst
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TpynoeMKoCTB, Yac
AyauTopHas pabora
C Camo
Ne Pa3genbl/TeMbl eMMHap
n/n JUCLMIIUHBI cKkue/ Jlabop | Ilpakr| cr
Bcero | Jlekig ar | u oATeN
MPaKTHY
15871 OpHbIe | UyecKkasi | bHas
eckue
sansTys | 33HATH | TOATOT pabot
A OBKa a
1.1 OcCHOBHBIe 3aKOHbI XUMHU 8 1 0 0 6
1.2 | CTpoeHure 3/1eKTPOHHON  000/10UKH 8 1 1 1 6
aToMa. Ileprosgnueckuii 3aKoH
O.M. MeneneeBa
1.3 | Xumuyeckass CBA3b U CTpoeHHe | 8 1 0 1 6
BelllecTBa
14 | TepmoOOmmasi ¥  HeopraHhdecKas 8 0 1 1 6
XUMUSL. OcHOBBI XUMUYECKOU
TePMOJUHAMUKHU.
1.5 | XuMunueckasi KWHeTUKa U paBHOBeCHe. 8 0 0 1 6
Karanus.
1.6 | PacTBOpBL. OJIEKTPOIUTUYECKast 8 1 1 1 6
JMCCOLMALINS
1.7 OKUUIUTe/IbHO-BOCCTaHOBUTE/IbHBIE 8 1 0 1 6
peakLyu
1.8 KowmriiekcHble coefiiHeHUs 8 0 0 1 6
1.9 | O6mwme cBoticTBa MeTannoB. CriiaBbl 8 1 1 1 6
Htoro 72 6 4 8 54

2.3 Cojpepxanue JUCIUILIAHBI
Tema 1. OCHOBHbIe 3aKOHbI XUMUU
3aKOH COXpaHeHHsl MaTepyy, 3aKOH MOCTOSIHCTBA COCTAaBa, 3aKOH SKBUBA/IeHTOB. ['a30Bble 3aKOHBI.
3akoH ABorazpo, Yucno ABoragpo, EfAVHUIBI U3MepeHHs: aTOMHBIX U MOJIEKYJIIPHBIX Macc.
ITpriMeHeHre OCHOBHBIX 3aKOHOB XMMUY K KOJTMUECTBEHHBIM pacueTam 10 YpaBHEHUSIM peaKLMH.
OcCHOBHBIe K/1acChl HEOPraHWYeCKUX COeJUHEeHUI: OKCH/bI, OCHOBAHUS, KUC/IOTbl U COJH.
OCHOBBI HOMEHKJIaTYpPbl XUMUUECKUX COeZJMHEeHU.
HekoTopble MeTO/[bl X M0/IyYeHus, 0COOeHHOCTH XMMUYeCKHX CBOMCTB.
Tema 2. CTpoeHue 371eKTPOHHOU 000/10uKu aToma. [leproguuecknii 3akoH /.M. MeHnzeneeBa
Crpoenue aToma 1o bopy. Kopnycky/1sipHO-BO/THOBBIe CBOMCTBA MaTepyu. Y paBHeHue [11aHKa.
[TpuHLMN HeoripeieleHHOCTH. Y paBHeHUe LlIpejuHrepa 1 BOJHOBbIE (DYHKLIUM 3/1IEKTPOHOB.
KBaHTOBbIe uKc/a. ['1aBHOe KBaHTOBOE UKC/I0. JHepreTuueckre ypoBHU. OCHOBHOe M BO30Y KieHHOe
coctosiHie atroMa. OpOHuTanbHOe KBAHTOBOE UKC/I0. DHepreTuueckue MoAypoBHUA. PopMa aTOMHBIX
opbuTasneii. MarHUTHOe KBaHTOBOE UMC/I0. ATOMHbIe OpbuTanu. OpueHTalysl aTOMHBIX opbuTaneil B
nipoctpaHcTBe. CrivH 371eKTpoHa. CIIMHOBOe KBaHTOBOE UKCIIO.
ITpaBuno Ilaynu. MakcrManibHOe KOIMYeCTBO 3/71eKTPOHOB Ha SHepreTUUeCcKOM YPOBHe, MOAYPOBHE U
aToMHOMI opbuTanmu. ITopsgoK 3armo/HeHrs SHepreTHUeCKNX YPOBHEH U TIOAYPOBHEH B
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MHOT'03/IeKTPOHHBIX atoMax. [IpaBuno I'yHpa. s-, p-, d- u f- smemenThl. VX pacriosioskeHue B
nepuoanueckou cucreme [1.11. Menpeneesa.

[TepuoruecKuii 3aKOH U TlepuoiuuecKasi cuctema 3/eMeHToB [1. V1. MeHeneeBa. [Tepuobl u
rpymmbl. CTpoeHe MepruouecKoil CUCTeMBI M CTPOeHHE 3/IeKTPOHHOM 000/I0UKH aToMa.
OneKTpOHHbBIE aHa/IOTU. BasieHTHBIe 37IeKTPOHHI y S-, p-,d- 1 f- 371eMeHTOB. ATOMHBIE TTapaMeTpBhl.
ATOMHBIE U UIOHHBIE Pa/IAyChl. DHEPrUsi MIOHM3ALMU (MOHM3aLMOHHBIN NoTeHLMan). Cpo/CTBO K
3/1eKTPOHY. O/eKTPOOTPULIAaTeNbHOCTh. [IepuoAMUHOCTE B M3MEHeHUH aTOMHBIX [lapaMeTpoB U
XUMHUYECKUX CBOMCTB 3/IEMEHTOB.

Tema 3. XumMnueckasi CBsI3b U CTPOEHNE BellleCTBa

Turiel Xumuueckoi cBsi3u. KoBasieHTHasi xuMudeckasi CBsi3b. OO11jasi 37eKTpoHHast rapa. [IpaBuio
okreTa. MeToz BaneHTHBIX cxeM (BC). DHepreTryeckas juarpaMmma 00pa30BaHUsI MOJIEKYJIbI
Bo/j0poza. [lepeKkpbiBaHMe 3/IeKTPOHHBIX 00/1aKoB. [InHa cBsiu. CBOMCTBA KOBaJIEHTHOMW CBSI3M:
HaChIIlaeMOCTb, HAallPaB/JE€HHOCTh U MOJISIPHOCTD. [IUTO/IBHBIA MOMEHT CBSA3U. JJUMOIBHBIM MOMEHT
MoJieKy/bl. VIOHHas1 CBfI3b, KaK Mpe/ie/IbHbIN C/Tyuyal MO/ISIPHOM KOBaJIEHTHOW CBA3U. ATOMHbIE U
HOHHBIe paguycbl. CTPYKTypa MOJIEKYJIbl U €€ 3aBUCUMOCTb OT CTPOEHHSI BHEILIHEr0 3/IeKTPOHHOT O
ypOBHSI aTOMOB. HaripaB/ieHHOCTh KOBa/IeHTHOM CBsi3U. BasieHTHbIe yriibl. [MOpuau3anys cesi3eid.
'OpuM3anys aTOMHBIX OpbOKTaiel [IeHTPaIbHOro aToMa THa Sp, Sp?, sp> ¥ CTPYKTypa MOJIEKYI
Ax2, Ax3, Ax4.

KparHble cBsA3M; O- U T- CBs3U. [JOHOpPHO-akllelITOpHass CBA3b. BopjopojHas CBs3b.
OcobeHHOCTH MeTayIn4eCcKOU CBS3U.

Tema 4. TepmoOO1Iasi U HeopraHuveckasi Xumusi. OCHOBBI XMMHYECKOH TePMOAMHAMHUKH.
OHepreTuueckre 3¢¢eKkTbl mnporeccoB. CHUCTeMbl, COCTOSSHUSI M (PYHKLMU COCTOSTHUSI.
TepMouHaMUYeCKHe TlapaMeTpbl. BHyTpeHHsIst SHeprusi, pabota, TersioBoi 3hdekT XxuMuueckoi
peakuyy. [lepBbiii 3aKOH TepMOAWHAMMKH. OHTanblusi. CTaHJapTHas SHTaabIMsS 0Opa3oBaHUs
CJIO’KHOTO BelljecTBa.

3akoH I'ecca u ciiefcTBUs U3 Hero. [IpMeHeHre uX [ pacueTa SHTaIbIUN XUMUYEeCKUX PeakLui U
(a30BbIX MpeBpalLeH .

Tema 5. Xumunueckasi KUHeTHKa U paBHoBecue. Karanus.

CkopocTb XMMHUYecKo# peakijuu. CrcTtema, (asa, KOMIoHeHT. CUCTeMbl TOMOTeHHbIe U
reteporeHHsle. ['oMoreHHele peakijui. 3aBUCUMOCTb CKOPOCTH peakLjiu OT KOHLIeHTpaLuu
pearvpymroLux BellecTB. BivsiH1e faBneHrst Ha CKOPOCTb ra30BbIX peaklMi. 3aKOH JieMCTBUS Macc.
Crazuy, onpefienstolye CKOPOCTh MpoLjecca. BiausiHyve TeMriepaTypbl Ha CKOPOCTb peakLyd. DHeprus
aKTHBALMW. YpaBHeHre AppeHuyca. TeMnepaTypHbIi KO3 ULIMEHT CKOPOCTU peakuuy BanT-I'odda.
['eTeporeHHble peaklvy. 3aBUCUMOCTb CKOPOCTU reTeporeHHble peakljui. 3aBUCUMOCTb CKOPOCTH
reTeporeHHOW peakLMM OT KOHLIeHTpaljuM pearupymolyx BellecTs. BiausHue moBepxXHOCTH paszerna
da3 u guddysus.

KaTaii3 roMoreHHbI U reTeporeHHbIN. MexaHU3M [IeHCTBUS KaTann3aTopoB. VIHTHOUTODBI.
LlenHble ¥ poTOXUMHUUECKHe peakiU. Peakiu obpaTtumbie U HeoOpaTUMbIe.

XyMHUeCcKoe paBHOBeCHe B TOMOI'eHHBIX U IeTepOreHHbIX peaklysax. KoHcTaHTa paBHOBeCHs.
YcnoBus cMeltenus paBHoBecusi. [Ipunuun Jle- Hlatense.

Tema 6. PacTBOpBI. DneKTponmMTUyeckas JUCCoLraLys

OOb111ast xapaKTepyCTHKa U KiaccuuKalysi pacTBOpoB. Posib pacTBOpPOB B MpUpo/e U TexHUKe. Bozia u
BOJHbIe paCTBOPbI, HEBOAHbBIe pacTBOPLI. OrpesiesieHre U/jealbHOro pacTBopa.

CocraB pactBopoB. Criocobbl BbIpaXkeHHsl COCTaBa pacTBOPOB. PacTBopuMocTh. PacTBopbI
HeHachblIllleHHbIe, HaChIIL|eHHbIe U IlepeHachlilljeHHble. BiusiHue TemriepaTypbl Ha paCTBOPUMOCTD
TBepZOoro BelecTBa M XXUAKOCTU. CosibBaTaLvs U rujpararnusi. DHTalbIIUs PaCTBOPEHUS.
OeKTpoMThYeCKas Auccoryanys. PacTtBopsl 3/1eKTpoMToB. Teopus rufpartanuu B mpoLeccax
3/IeKTPOJIMTUUECKOM Arccoraliui. CTeneHb 3/1eKTPOJIMTUUECKOM IUCCOLMALIMU U ee 3aBUCUMOCTD
OoT pa3muHbiX (aktopoB. CuibHble W (1abble 3meKTposuThl. KoHCTaHTa
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3/IEKTPOJIMTHUECKOM AUCCOIMALIMK C/1abbIX 3/1eKTPOUTOB. 3aKOH pa3BezieHus1 (pa3baBiieHust)
OctBasnbaa. CuibHbBIE 3/IEKTPO/INTBL. KaXKyiasicsi crerneHb Auccoruauu. [ToHaTHe 06 akTHBHOCTH;
K03 (dULIMeHT aKTUBHOCTH. K1CIOThI, 0OCHOBaHUS U COMU C TOUKU 3PEHUSI 3/1IeKTPOJTMTUUECKON TeOpUU
pacTBopoB. AM(MOTEPHOCTb.

ONeKTPO/IMUTAYeCKas Auccoryanys Bogel. loHHOe npor3BeieHre BObl. KOHL[eHTpalusi IPOTOHOB U
HMOHOB TW/IPOKCH/IAa B HEMTPA/IbHBIX, KUC/IBIX U 111eJIOUHBbIX pacTBOpax. BogopoaHblii mokasatens pH.
KucioTHO-0CHOBHBIE MHAWKATOPLI, pH-MeTpHI.

Peakiuu MOHHOTO 0OMeHa. ['naponms.

MoHHOo-00MeHHbIe peakiiy ¢ 00pa30BaHWeM MajiopaCTBOPUMOTO BellleCTBa, C/1ab0ro 31eKTPOIUTa.
[Ipou3BejeHrie paCTBOPUMOCTH.

I'maponus coneil. CTerneHb M KOHCTaHTa ruponusa. CTyrneHyaTbli ruponu3. BivsHye TemnepaTypsl
Y KOHL|eHTpaLWU Ha CTereHb ruziponusa. Mismenenve pH pactBopa ripu rujposiuse.

Tema 7. OKUCIUTETEHO-BOCCTAHOBUTE/IbHBIE PEaKLUU

[ToHsATHE O peakLMIX OKUC/IeHUA-BOCCTaHOB/IeHHs. CTerneHb OKUC/IeHUs1. OKUCIMTeTbHO-
BOCCTaHOBHUTE/IbHbIE CBOMCTBA MPOCTHIX U C/IOXKHBIX BellecTB. BakHelIre OKUCUTEU U
BoccTtaHOBUTe/ M. CoCTaB/ieHMe YPaBHEHUM OKUC/IUTE/TIbHO-BOCCTAHOBUTE/IbHBIX PeaKi[Ui.

Tunbl OKMCIUTETbHO-BOCCTAHOBUTE/IBHBIX Peakiuii. 3aBUCMMOCTb COCTaBa MPO/yKTOB OKUCIEHUS U
BOCCTaHOB/IEHUS OT YC/I0BUM NPOBE/IeHUs] peaKLUU.

ONeKTPOXUMUUECKHEe TIPOLIeCChI

B3anMoCBsA3b MeXy 37IeKTPOXUMHUUYECKMMU U OKHC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIMU MPOLIECCaMU.
[anpBaHMYECKUII 3/1IeMEHT, Ta/ibBaHWUeCKasi mapa. XMMUUeCcKre NCTOUYHUKHY ToKa. ["asibBaHHUecKre
3/1eMeHTbI U aKKyMYJISITOPbI. TOIJITMBHBIE 3/IEMEHTHI.

AnekTponun3. 3akoHbl Papages. [locnesoBaTeIbHOCTE BOCCTAHOB/IEHUS] KATUOHOB M OKMC/IEHHUE
a@HHMOHOB TPU CJIOXKHOM COCTaBe 3JIeKTPOJIUTA. DJIeKTPOJIM3 C pACTBOPUMBIM aHOJ0M. [IpuMeHeHue
snekTpoau3a. CTaHAapTHBIM 3/1eKTPOHBIN TTOTeHI[Maa. BoopogHbIN 3/1eKTpo/. Psii HarpshkeHuH.
3.[.C. rasbBaHMYeCKOro semeHTa. CTaHJapTHbIe OKUC/IUTE/IbHO- BOCCTAHOBUTEJIbHbBIE MTOTEHL[Ha/Ibl
Y TIpUMEHeHHe UX JIJIs1 onpe/ie/ieHUs] BO3MOKHOCTH NPOTeKaHUsI OKMC/IUTE/IbHO-BOCCTaHOBUTETbHBIX
peaxiui.

Tema 8. KomrliekcHble coefiiHEHUS

OCHOBHBIe M0JIOXKeHUsT KOOPAWHALIMOHHOW TeOPUU CTPOEHHsI KOMIJIEKCHBIX COeIMHEHUM.
XrMHUUecKasi CBA3b B KOMIUIEKTHBIX COeJMHeHUsIX. [IOHOPBI U aKL|eNTOpkI 3/1IeKTPOHOB. 3aBUCUMOCTh
KOOP/IMHAIIMOHHBIX CBOMCTB IIeHTPAJBbHOT0 aTOMa OT CTPOEHUSI er0 37IeKTPOHHON 000/I0UKH.
Jlurangpl. KoopauHauyoHHoe uucio. HomeHKnaTypa KOMITIEKCHBIX COeZJMHEHUHN.
ONeKTPOJIMTUUECKUE CBOMCTBA KOMITJIEKCHBIX COeiuHeHnH. Jluccoupansi KOMIUIEKCHBIX HOHOB.
KoHcTaHTa HeCTOMKOCTH.

Tema 9. O061uMe cBoiicTBa MeTasuioB. CriiaBel

OTHocCHTeNbHAs paclpOCTPaHEHHOCTb METAJIJIOB B MPUPO/e U BakHelllire BUbl pyZ. OCHOBHbIe
MeTO/bl TIOJTyUeHUs] MeTaJIJIOB U3 PY/: TUAPOMeTa/ulypruyeckuie, MipoMeTasulypruyeckie u
3/1eKTpOMeTa/lTypruueckue.

OcobeHHOCTH CTPOeHUs U (PHU3UUeCKUX CBOHCTB MeTa/I/TMUECKUX MaTepPUasoB.

XvMHryecKue CBOMCTBa MeTalioB. B3aumo/ielicTB1e MeTas/sIoB C HeMeTasylaMH, BOZIOUM, pacCTBOpamMu
KUCJIOT M 111e/ioueil. XMMUUeCKre CBOMCTBA OKCHU/JOB Y TMIPOKCH/I0B METaJl/IOB.

2.4 TemaTHKa CEMHHAPCKHUX/MIPAKTHYECKUX U JIA00PaTOPHBIX 3aHATHH

2.4.1. CemuHapcKue/npakTHYecKHe 3aHATUSA
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2.5 TemaTuKa KypCcOBBIX MPOEKTOB (KypPCOBBIX paboT)
He npegycmoTtpeHo

3. YuebHO-MeTOANUECKOE U HH()OPMAL[HOHHOE 00ecreyeHHe

3.1 HopmarusHble fo0KyMeHTBI 1 I'OCThI
He npegycmotpeno

3.2  OcHoBHas JuTeparypa

1 Obujast v HeopraHMuecKast XMMHUS: yueOHHMK U TIPaKTUKYM [J1sl TIPUK/IaIHOTO OakasaBpHrara
/ T.B. MaprtbiHoBa, .B. AptamoHoBa, E.b. I'ogyHoB — M.: U3natenscTBo FOpaiit, 2015. —
394c.

2. I'muaka H.JI. O6mmas O6i1miast v HeopraHuueckass xumus. M. FOpaiir, 2012. — 898c.

3. 3azjauu 1 yripaxkHeHus 1o o6meit xumun / H.JI. T'nuxka — M.: uzgarensctBo « KHOPYC»,
2012. — 240c.

4. MapteiHoBa, T.B. 3amaHusi A1 camMocTosSITe/TbHOM paboThl: yueOHOe TmocoOue
[DnekTpoHHbIM pecypc]/ T.B. MapTbiHOBa; noj, pefi. aBTopa.- M.: MI'TY «MAMM », 2011.
— 117c. —URL:http://lib.mami.ru/lib/content/elektronnyy-katalog

3.3 /lono/HUTe/IbHAsA IUTepaTypa

1. AxmeroB, H.C. OOmas u Heopranuyeckas OOImas W HeopraHuyeckass XHMUs.
[DnekTpoHHBIM pecypc] — OnektpoH. gaH. — CII6. : Jlawb, 2014. — 752 c. — URL:
http://e.lanbook.com/book/50684.

2. AxwmetoB, H.C. JIabopaTopHble U CeMHHApCKHe 3aHATHS 10 00Iel ¥ HeopraHu4yecKomn
xuMud. [DnektponHbiii pecypc] / H.C. AxmeroB, M.K. A3u3oBa, JI.M. bagbiruHa. — DJ/IeKTPOH.

JlaH.
— CII6. : JIanb, 2014. — 368 c. — URL: http://e.lanbook.com/book/50685

3.4  DyeKTpoHHBbIe 00pa3oBaTe/IbHbIE PeCypPChI

IIpoepammHoe obecneueHue u uHmMepHem-pecypchbil:

- http://chemistry-chemists.com/chemister/chemie.htm - KHUTrM 0 BCeM pa3zenam XUMUH,
- http://www.alleng.ru/edu/chem9.htm - yue6HbI! MaTepuan Jjisi CTyI€HTOB 110 XUMUH

3.5 JIuneH3uoHHOE U CBOOOJHO  pacHpocTpaHsAeMoe nporpamMmmMHoe
obecrieueHune
He npegycmotpeno
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3.6 CoBpemenHble npodeccuoHa/IbHbIE 0a3bl JAaHHBIX U MH(OPMAI[HOHHBIE

CIIpaBOYHbIE CUCTEMBI
He npegycmotpeno

4. MaTtepHua/ibHO-TeXHHUYECKOe 00ecreueHme
55t npoBeieHust 1TabOpaTOPHOTO MPaKTUKyMa Ha COBPeMEHHOM YPOBHE TPU BLITIO/THEHUU
nabopaTOpHBIX pabOT MpelyCMOTPEHO UCTIOMb30BaHUe C/IeYIOIIEr0 000PY/I0BaHMS:
AKBaUCTUIATOP.
AHanmuTU4YecKye Bechl.
TexHUuecKre BeChl.
OneKTpUYeCKri MOJIYTIPOBOSHUKOBBIN BhINPSIMUTE/Ib.
MwunnaMnepMeTphl.
Cy1umibHbIN Kad.
@DTOpPOI/IaCTOBbIE KAIOPUMETPBI.
TepmoMeTpsL.
OneKTpon3ephl.
. pH-MeTp-uoOHOMeTpEI.
. Cnektpodotometp CD-56.
. NK-®yprbe crieKTpomMeTp C IpeccoM py4YHbIM FH/paBInyeCcKUM.
. ®orometrp KDK-3-01 poTO3/1€KTPUUECKUIA.
. YCTaHOBKa C BpalLaroLIUMCs JUCKOBBIM 3iekTpoaoM (B3/1-06).
. [Torpy>xHoit TepmocTaT-LMpKyJsitop LOIP LT-208 u TepmocTar
LMPKYJIALIMOHHBIN BT3-2.
16. ApTomatuueckuii TuTparop TitroLine Alpha.
17. IloreHyuocraT mapku IPC PRO-M.
18. HoyTOyK c ycraHoBineHHbIMU cpesictBamMu MS Office PowerPoint.
19. My/ibTMMeIUHHBIN [TPOEKTOP C NTePeHOCHBIM 3KPaHOM.
20. CriekTpoMeTp aToMHO-abcopbioHHbIi « KBAHT-2A»
21. I'azoBeIiit xpomarorpad Shimadzu GC-14B.
22. BbITsSDKHBIE HIKaQBbl.

== O
mPo PN AN

e N Y
uau B~ WN

5. MeToauueckue peKOMeHAalu

5.1 Metopuueckue PexoMeH AU i npemnojaBaresis no

OpraHu3anuy 00yJeHust

OcHOBHBIM TpeOOBaHMEM K TIPEIoaBaHUI0 AWCLUIUIMHBI SIB/ISETCS TBOPUECKH, TPOO/IeMHO-
[IMaJIOTOBbIN  MHTEPAKTUBHBIM TO/AXO[, TIO3BOJISIOLIUM TOBBICUTH HWHTEpPeC CTYJeHTOB K
cofiep>KaHuI0 yueOHOro MaTepHaria.

OcHoBHas (hopMa M3ydeHHUs] U 3aKpervieHUst 3HaHUM TI0 3TOW AUCLUIUIMHE — JIeKLIMOHHAst U
npakthueckas. [lpenosaBaTenb [0/DKeH MOCAe[0BATE/IbHO BBIUMTATh CTYJEHTaM psfll JIeKLUM, B
X0Zle KOTOpBbIX CJielyeT COCPeJOTOUMTh BHHMMaHWe Ha K/IIOUeBbIX MOMEHTaXx KOHKPeTHOIo
TEOPeTUYeCKOTO MaTepuasa, a TakKe OpraHW30BaTh TMPOBe/eHHe 1a00paTOPHBIX 3aHSATHA TaKUM
obpa3om, uTo0Obl AaKTUBU3UPOBATH MBILUIEHHE CTYAEHTOB, CTUMY/JIMPOBATbH CaMOCTOSITe/TbHOe
M3BJIeYeHre UMK Heo0X0auMOU MH(GOPMALMK U3 PA3/IMUHBIX UCTOYHHUKOB, CDABHUTE/bHBIN aHA/TN3
METOZIOB pellleHHH, COTMoCTaB/IeHHe TO/yUeHHbIX pe3yJ/bTaToB, (POPMYJIUPOBKY W apryMeHTalUio
COOCTBEHHBIX B3IJIAO0B Ha MHOIr'vie CIIOpHEbIe HpO6J’I€MI>I.

O coBepILIEHCTBOBAHUH HOPMaTHBHOTO U yueGHO-MeToqiueckoro obecrieueHust 06pa3oBaTe/IbHOrO Mporjecca
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OcCHOBY y4eOHBIX 3aHSTHN TI0 JUCLIATIIMHE COCTaBJSIOT JIEKIMM. B mpoliecce oOyueHus
CTYZIEHTOB MCITI0/Ib3YIOTCS pa3/iMuHble BUZbI yUeOHBIX 3aHSATHM (ayJUTOPHBIX U BHeAyJUTOPHBIX):
JIEKIMM, CeMUHAPCKUe 3aHSATHs], KOHCY/IbTaluk U T.[. Ha mepBOM 3aHSATHM IO JaHHOH yueOHOM
JUCLIUTITMHE HeOOXOMMO O03HAKOMUTHL CTY/IEHTOB C TIOPSIAKOM ee W3yueHWs], PaCKpbITh MeCTO U
ponb AUCIUIUIMHBI B CHUCTEMe HayK, ee TIpaKTUUeCcKoe 3HaueHWe, [OBECTH [0 CTYy/EeHTOB
TpeboBaHUs Kadenpbl, OTBETUTh Ha BOTIPOCHI.

[lpy mOArOTOBKE K JIEKLJUOHHBIM 3aHATHUSM 10 Kypcy «XUMHUUeCKHe OCHOBBI
TEXHOJIOTUUECKUX TIPOI[eCCOB» HeoOXOAMMO TMpOJAyMaTh IUIaH WX TIPOBEJEHHs, COJlepyKaHue
BCTYIIUTE/IbHOM, OCHOBHOWM U 3aK/IHOUMTE/IbHOW YacTU JIeKLWH, O3HAKOMHUTBCS C HOBUHKAMH
yueOHOM ¥ MeTOJUYeCKOW JIMTepaTyphl, MyO/JMKAl[UsMH [€pUOJANYEeCKON IeyaTh 10 TeMe
JIEKIIUOHHOTO ~ 3aHSATHs, ONpeJeNuTb CpPeACTBa MaTepUaJbHO-TeXHUUYecKoro obecrieyeHust
JIEKLJMOHHOTO 3aHSATUSI U TOPSIOK UX KCIIO/Mb30BaHUS B XO/le UTeHUs JeKL[UU. YTOUHUTH IJIaH
TIPOBe/IeHUsT MPAKTUUeCKOTO 3aHSATHSI 110 TeMe JIeKL[UH.

B Xo/1e NMEeKIIMOHHOTO 3aHATHS TperofiaBaTe/ib JO/DKeH Ha3BaTh TeMY, yueOHble BOIIPOCHI,
03HAaKOMUTb CTYJI€HTOB C IlepeYHeM OCHOBHOM U ZIOTIOJTHUTETbHOM IMTepPaTyphl 10 TeMe 3aHsTHS.

Bo BcTynuTenbHOM uacTy JIEKIMKM 000CHOBATH MECTO W POJIb M3y4aeMOW TeMbl B yueOHOMH
JUCLIMIIIVHEe, pacKpbiThb ee TIpaKTHYeCcKoe 3HaueHWe. Eciu uuTaeTcsi He repBasi JIeKLUs, TO
HeoOXO/IUMO yBsi3aTb ee TeMy C TIpeJbIAyIlieid, He Hapyllas JIOTHKUA W3JI0KeHUs yueOHOro
MaTepuasa. JIeKIuio cjieiyeT HaulHaTh, TOJBKO UETKO 0003HAuUMB e€é XapakTep, TeMy U KpyT TeX
BOTIPOCOB, KOTOPBIE B €€ X07ie OyAyT paCCMOTPEHBI.

B OCHOBHOW uacTh /€KUM C/ieflyeT pacKpbiBaTh COjiep)KaHue YyueOHbIX BOIIPOCOB,
aKIeHTUPOBaTh BHUMaHWe CTYZIeHTOB Ha OCHOBHBIX KaTeropusx, SIBJEHUSX U TMpolieccax,
0Cc00eHHOCTSIX UX MpOTeKaHWs. PacKpbIBaTh CYIITHOCTh U COZlep)KaHWe Pa3/IMUHbIX TOUeK 3peHHs U
Hay4yHbIX TOAXOJOB K OOBSICHEHHWIO TeX WIM WHBIX sBAeHWH u TmiporeccoB. Crempyer
apryMeHTUPOBaHO 0OOCHOBaTh COOCTBEHHYIO TIO3WLIMIO T0 CIIOPHBIM TeOPeTUYeCKUM BOIPOCaM.
[MpuBoUTE TIpUMeEpHI. 3a/laBaTh IO XOAY W3/I0KEeHHsl JIEeKI[MOHHOTO MaTepuajia PUTOpUYecKre
BOTIPOCHI M CAMOMY /JlaBaTh Ha HHUX OTBeT. JTO CIOCOOCTBYeT aKTHUBHU3al[MM MBICTUTETbHOU
JlesiTe/IbHOCTU  CTY/IEHTOB, TIOBBIILIEHUI0 WX BHUMAaHUsS W WHTepeca K MaTepuany JeKIUW, ee
cogepxxanuto. IlperojaBaTesib 0/DKeH PYKOBOAWUTH pabOTOM CTYZEHTOB 1O KOHCITEKTHPOBaHUIO
JIEKITMOHHOTO MaTepHasa, MoJYepKUBaTh HEeOOXOAMMOCTb OTPA’KEHUS B KOHCIEKTaX OCHOBHBIX
TI0JI0’KeHU U3yuaeMoi TeMbl, 0000 BbIfie/isisi KaTerOpUMHbBIN arrapar.

B 3ak/mounTeibHON 4acTH JIEKIUU Heo0X0uMO C(hOpMY/TUPOBATh OOIIMe BBIBO/IBI IT0 TEME,
PaCKphIBAIOII[e COZiep>)KaHHWEe BCEX BOMPOCOB, TIOCTaBJE€HHBIX B JeK(ud. OObSBUTH T/IaH
OUepeIHOTO CEMUHAPCKOTO WM J1labOpaTOPHOTO 3aHATHs, JaTh KpAaTKWe DPeKOMEeHAI[UH 10
TIOJTOTOBKe CTYJEHTOB K CeMWHapy Wiu JyiabopartopHoi pabore. OripefieliTh MeCTO U BpeMs
KOHCYJIbTAl[UM CTY/leHTaM, TI0Ke/IaBIlMM BBICTYIIUTh Ha CeMUHape C 0K/IalaMyi U pedepaTaMu 110
aKTyasbHbIM BOTIPOCaM 00CY»K/1aeMOM TeMbI.

[Tpu 3TOM BO BCEX UaCTSX JIEKIUM HeOOXOAMMO BECTH [UA/IOT CO CTy/IeHTaMU U [laBaTh
CTyZIeHTaM BO3MO>KHOCTb IUCKYTUPOBATh MeXXAy COOOA.

[leslb TIpaKTUYECKUX 3aHATHUH 00eCcreunTh KOHTPOJIb YCBOEHHs yueOHOTrO Marepuasa
CTyZleHTaMH, paciivpeHve W yriy0OieHue 3HaHWM, TMOMyYeHHBIX WMH Ha JIEKIUSIX W B XOJe
caMmocTosiTeNIbHOM paboThl. [loBbilieHWe 3PHEKTUBHOCTA TIPAKTUUYECKUX 3aHSTHH [OCTHUTAeTCs
TIOCPe/ICTBOM CO3/IaHUSI TBOPUECKOW OOCTAaHOBKM, pacriosiararoiieil CTYJeHTOB K BbICKa3bIBAaHUIO
COOCTBEHHBIX B3TJISIZIOB U CYXKAEHUH 10 00Cy)KJaeMbIM BOIIPOCAM, >KeJIaHUI0 Yy CTYZEeHTOB
ropaboTaTh y JOCKH MPH pellieHrH 3a/jau.

[Tocne KakAoOro JeKLUMOHHOTO M TPAKTUUYECKOTO 3aHSITHsSl CJle/laTh COOTBETCTBYIOLIYIO
3aMiCh B JKypHa/laX yueTa TOCEIaeMOCTH 3aHSTHM CTYJeHTaMH, BBISICHUTh Y CTapOCT yueOHBIX
IpyNM MPUYUHBI OTCYTCTBHUS CTYJEHTOB Ha 3aHATHSX. [IPOBOAUTL TPyNIOBble U WHAUBUAYATbHbIE
KOHCY/IbTAl[iM CTYZIEHTOB T10 BOMPOCaM, BO3HUKAIOIIUM Yy CTYZIEHTOB B XOj/leé WX TOJTOTOBKH K
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TeKyIlel M MPOMe)KYTOYHOUM aTTecTaliy 1Mo yueOHOW JUCLUIUIMHE, PeKOMEHZOBaTh B MOMOIIb
yueOHbIe 1 IpyTvie MaTepHasbl, a TaKKe CTIPaBOUYHYIO JTUTEPaTypy.

B /IeKIJMOHHBIX WM MPaKTUUeCKUX HeoOXOAUMO BeCTH JUajior CO CTyJeHTaM{ U JjaBaTb
CTy/leHTaM BO3MOYKHOCTb JUCKYTHPOBATh MEX/Y COOOIA.

IIpenosaBaTesib, IPUHUMAIOLIMIK 5K3aMeH, JTUMYHO HeCeT OTBETCTBEHHOCTh 3a IPaBU/IbHOCTh
BBICTaB/IEHHS OL|eHKHU.

5.2 MeTtoanueckHe yKa3aHusl AJIA 00yUaIOIIMXCS 110 0CBOEHHIO ANCIUTUTHHBI

YcnemHoe wu3yueHWe Kypca TpeOyeT TMOCel|eHUs JIeKI[U, aKTUBHOW paboThl Ha
nabopaTopHbIX paboTax, BBIMOJIHEHUS BCeX y4yeOHBIX 3a/[aHUM TIperiofiaBaTesisi, 03HAKOMJIEHUS C
OCHOBHOM U [IOTIOJIHUTE/bHOMN IUTepaTypoil. Bo BpeMsi JieKLIUM CTYZEeHT [O/DKeH BeCTH KpaTKUid
KOHCIeKT. Jloma caMocCTosiTeTbHO paboTasi C KOHCIIEKTOM, CTYZAEHTY HeoOXOAMMO TOMEeTUTh
MaTepuasibl, KOTOPbIe BBI3bIBAIOT 3aTPyJHEHUs /il MOHUMaHus. [Ipy 3TOM 00ydJaromuiics 10/DKeH
HalTU OTBETbl Ha BOMPOCHI, WCIOJb3Yysl PeKOMeHAyeMyro nuTepatypy. Eciu emy camomy He
yJaetcsi pa3oOpaTbcsi B MaTepuase, HeoOX0nuMo c(OpMyIMpPOBaTh BOMPOCHI U OOPaTUTHCS 3a
TIOMOIL[bI0 K TIperojiaBaTe/lf0 Ha KOHCY/IbTalUM WM Oskaiiied sekuuu. OO6yudaroiemycs
HEoOXOZMMO peryssipHO OTBOJWTH BpeMsl /IS TIOBTOPEHMs TPOMIeHHOTO MaTepHasa, MpoBepsis
CBOU 3HaHUS, yMEHUS U HaBbIKK 110 KOHTPO/IbHBIM BOTIPOCAM.

JlaboparopHble pabOTBI COCTaB/ISIOT Ba)KHEMIIYIO YacTh MPOdeCcCHOHaTbHOW TOATOTOBKU
cTyfeHToB. OHHM HarpaB/ieHbl Ha 9KCIIepUMeHTa/IbHOe MIOATBEPsKeHUe TeOpeTHYeCKUX MOI0KeHUH
u (opmupoBaHue yueOHBIX U MTPOJeCCHOHATBHBIX MPAKTUYECKUX YMEHUH.

CTyZleHT CaMOCTOSITe/IbHO, M0JIb3YSICh METOJUUECKUMH peKOMeHAALUsAMU, OQOPMJISET:

- 3arJlaBue, B KOTOPOM yKa3bIBaeTCsl Ha3BaHHe JlabopaTopHOW pabOThl U ee TOPSIKOBbII
HOMep;

- 1]eJ1b paboTHI;

- 0060py/J0BaHKeE U PEAaKTHBHI;

- cofiepyKaHue paboThI;

- TIOpSiZIOK (T10C/Ie0BaTe/IbHOCTh) BLITIO/THEHUS paboThI;

- TIpaBWJ/Ia TEXHUKW 0€30TIaCHOCTH M OXPaHbI TPYZA I0 JaHHOU paboTe (110 He0OXOIUMOCTH);

- 0011Me TIpaBMIIa K 0(OpMIIeHHIO J1TabopaTOpHOM PaboTHI.

Kaziplii CTy/IeHT AO/DKeH CaM IJIaHWUPOBaTh CBOKO CaMOCTOSITE/IbHYHO PabOTy, UCXOAS U3
CBOMX BO3MO)XHOCTEH U TPUOPUTETOB. JTO CTUMYJIMPYET BBITIOJIHEHWe PaboThl, co3zaeT Gosee
CTIOKOMHYI0 00CTaHOBKY, UTO B UTOTe TOJIO)KUTETbHO CKa3bIBaeTCSl HA YCBOEHUM MaTepHasa.

Ba)kHO 1MoJiHee yuecTb 00CTOSITeNIbCTBA CBOEH pabOoThI, YSICHUTb, UTO SIB/ISIETCS IJIaBHBIM Ha
JAHHOM JTarie, KaKyl0 TOC/Ie/[0BaTeIbHOCTb pab0Thl BBIOpaTh, UTOOBI BBIMOJIHUTH €€ JIyYIlle U C
HalMeHBIIMMH 3aTpaTaMU BpeMeHH! U SHepPIrUu.

[y T10M0TBOPHOM pabOThI HeMa/IOBa)KHOE 3HaueHHe WMeeT O0OCTaHOBKA, OpraHU3arivis
pabouero Mecta. Hy)kHO Z00OUTBCs, UTOOBI MeCcTO pabOThI IO BO3MOXXHOCTH OBLIO TIOCTOSTHHBIM.
PaboTa Ha MPUBBIYHOM MecTe JesiaeT ee Oosiee TIOAOTBOPHOM. [IpOAYKTUBHOCTE pabOTHI 3aBUCUT
OT TPaBWILHOTO uepe/ioBaHUsI TPyZAa W oTAbixa. [103TOMy KaKZble 4ac WM JiBa C/iefyeT Je/aTb
niepepbiB Ha 10-15 MUHYT.

[Tpu camocTosTeNIbHOM NMPOpPabOTKe JOMAIHWMX 3a/laHui U HAINMCAHUS WHAWBUYATbHBIX
paboT CTyseHTaM peKOMeHAYeTCsl TI0/b30BaThCs OuOMMOoTeYHbIM  (POHJOM  JIUTEpPaTyphI
(yueOHMKaMU ¥ TIepUOJWYECKUMH W3/IaHUsIMM), a TaKKe MeTOJUUYeCKUMHU YKa3aHUsIMH TI0
BBITIOJTHEHUIO CAaMOCTOSITE/TbHBIX PaboT.

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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6. DoHJ OLIeHOUYHBIX CPeJCTB

6.1 MeToabl KOHTPOJIS U OLIeHMBAHHA Pe3y/IbTaTOB 00yueHHs

[TpomexxyTouHasi arrecTarus obydaromuxcs B ¢opme 3auéTa TIPOBOAUTCS TI0
pe3y/ibTaTaM BBITIOJIHEHWSI BCeX BHZIOB YyueOHOW paboOThbl, IpeAyCMOTPEHHBIX
yueOHBIM TUIAHOM 10 JJaHHOW AWCLIATIIMHE, TIPU 3TOM YUHTBIBAIOTCS Pe3y/IbTaThl
TeKYILlero KOHTPOJ/sl yClieBaeMOCTH B TeueHWe ceMecTtpa. OlleHKa CTerneHU
JIOCTIDKEeHUsT 00yJaroIMMUCS TJIaHUPYeMbIX Pe3y/bTaToB 00yueHUs TI0 AUCIUTIVHE
TPOBOAMTCSL TIperojiaBaTesieM, BeAyIIUM 3aHATUS 110 [JUCLIMIUVIMHE MeTO/I0M
9KCIepTHOW OlleHKW. [Io uToram mMpoMe)KyTOUHOW aTTecTalyud T0 JUCLIUIUIMHE
BBICTaB/ISIETCSI OLleHKa

«3daUTEHO» UJIU «HEe 3aUTEeHO».

K TNpoMe)XyTOUHOM aTTecTal[du J[OMyCKalTCS TOMbKO CTYZEHTBI, BBIMOJHUBIIME BCE BU7bI
yueOHOM paboThI, TpelyCMOTPeHHbIe pabouel MporpamMmoii Mo AUCILUIUTHHE « XUMHAYeCKe OCHOBBI
TEXHOJIOTUUECKUX TPOLIECCOB»

Buy pabotsi dopma 0TYeTHOCTU U TEKYILero KOHTPOJIS
OdopmieHHble 0T4eTbl (KypHa/l) TpaKTHUeCcKUx(71abopaTOpHBIX)
IIpakTrueckue paboT, TpeayCMOTpPeHHbIX paboueil MporpaMMoON JUCLIATIIMHBI C
paboThI OTMEeTKOM TMperojiaBaressi «3auyTeHO/He 3aUTeHO0», eC/IU BbIMIOJIHEHbI U

odopmIieHbI Bce pabOThI.

KontponbHast pabota | CpeAcTBO TPOBEPKM yMeHHH TPUMEHSTh TOydYeHHble 3HAHUS JIs
pellieHus 3a/ja4 ONpe/ie/IeHHOr0 TUIIA TI0 TeMe WK pasfeny.

Tect OlleHKa TIpeTiofiaBaTesisi «3auTeHO/He 3auTeHO», €C/d pe3y/bTaT
TeCTUPOBaHUs 10 1IKase (MyHKT 7.2.3) cocTaisieT 6osee 55 %.

6.2 IIlkasa ¥ KPpUTEPHH OLleHUBAHUA Pe3y/IbTaTOB 00yueHHs

7.2.1 IlIkaja oneHUBAHHA NPAKTHYECKOU paboThI

[ITkana oLeHMBaHUS Onucanue

3auTeHo BeirosiHeHbI Bce BU/IbI yueOHOW paboThI, MpeyCMOTPeHHbIe yueOHbIM
wiaHoM. CTyzleHT [eMOHCTpPUpYeT COOTBEeTCTBHE 3HaHWW, YMeHWH,
HAaBBIKOB TIDUBEJIEHHBIM B TaO/MIlaX TIOKa3aTesie, OmnepupyeT
npruoOpeTeHHBIMUA 3HAaHUSIMH, YMEHHSIMH, HaBbIKaMU, TIPUMEHsIeT UX B
CUTYal[UsIX TIOBBIIIEHHOW CJIOKHOCTH. I[Ipu 3TOM MOryT OBITH
JIOTIyIleHbl He3HauuTesbHbIe omoKH, HETOUHOCTH,
3aTpyJHEeHus  TIpU

aHAIMTUUYECKUX Oreparysx, MepeHoce 3HaHWW W yMEeHHM Ha HOBBIe,
HeCTaHJJapTHbIE CUTYaL|H.

He 3auteHo He BomonHeH oavH wnd  Oosee  BUAOB  yueOHOM  paboTHI,

O coBepIIeHCTBOBaHNH HOPMAaTUBHOT'O U yueOHO-MeTOZYecKoro obecreueHust 00pa30BaTeIbHOTO IIpoLiecca
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npeayCcMOTPpEHHBIX yT-IEGHbIM I1JIaHOM. CTYAEHT AE€MOHCTDUPYET
Her1i0/IHOe COOTBEeTCTBUE BHHHHﬁ, YMEHHﬁ, HABBIKOB TIpUBEAEHHBIM B

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
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Tab/MIIaxX  TIOKasaTesied, [OMYyCKAloTCs 3HAuuTe/bHble  OIIUOKH,
MPOSIB/ISIETCS  OTCYTCTBUE 3HAHWM, YMEHWM, HaBbIKOB TI0 pSAY
roKasaresieid, CTY/|JeHT UCIbIThIBaeT 3HAUWTe/bHble 3aTPyAHEHUs TpU
OMepyUpOBaHWM 3HAHUSMU W YMEHUSIMU MPU UX TepeHOCe Ha HOBbIe
CUTYalLWH.

7.11Ika/1a oleHUBAaHUA KOHTPOJILHON PaboThI

[ITkana orjeHUBaHUs Onmcanue

3auTeHo OtBeTh!l JaHbl Ha Bce TpU 3ajaHusA. CTyJeHT [eMOHCTPUPYeT 3HaHWs
IOPUIUYEeCKUX TEPMUHOB, YMeHHe TPaBUWIBHO UX TIPUMEHSITh, CII0COOeH
aHaJIM3UpOBaTh, 00001[aTh (haKTUUECKUI M TeopeTHYeCKUil mMarepuat,
dbopMynvpyeT KOHKpeTHble BBIBO/bl, YyCTaHaB/IWBaeT MPUUYMHHO-
C/le[ICTBeHHble CBSI3U. YMeeT apryMeHTHpOBaTb CBOK TOUKY 3peHMs,
WCTIO/b3YsI HOPMBI TTPABOBBIX aKTOB. [Ipy 3TOM MOTYT OBITH [OMYIIE€HbBI
He3HauWTeJ/IbHbIe OIIMOKH, HETOUHOCTH TPU BHITIOJTHEHUU 3a/laHUM.

He 3auteHo He BowimosHeHo opHO wiu Oosiee 3asaHuif. CTy[JeHT [eMOHCTPUDYeT
HEeTOYHOE M HeroJIHOe 3HaHWe HOpPUAYeCKHMX TEePMHHOB, He yMeeT KX
TPAaBWILHO TIPUMEHSITh, He CIOCOOeH aHa/IM3UpPOBaTh COJepP)KaHHe
HOPMATHBHBIX TPABOBBIX aKTOB, 0000I1aTh, [Je/aTh BBIBOJbI /IS
TPaBU/ILHOTO OTBETa Ha BOMPOCHI 3alaHUM.

7.111Ika/a oneHUBAHUA TecTa

[lTkana oLyeHMBaHUS Ornvcanue
3auTeHo TecT npoiigeH 6omee uem Ha 55%
He 3aureno TecT npolifieH MeHee yeM Ha 55%

7.2 OnjeHOYHBIE CpeCTBa

7.2.1 TeKymuu KOHTPOJIb

7.2.1 Ilpumep TecTa 1o AUCHUILUIUHE « XMMHUYECKHE OCHOBbI
TeXHOJ/IOTUYeCKHUX MPOL[eCCOB»

1. Kak Ha3bIBaeTcsl 3Heprus BWKeHUsl ¥ B3aUMO/elCTBUS BCeX YaCTUL] CUCTEMBI, 338 UCK/IIOUeHHeM
KWUHETUYEeCKOW SHepruM IBUKeHUS] CUCTEMBI U ITOTEeHLIMaIbHONW SHEPrHU ee B I10J1e TATOTeHUs ?
1) sHTanbmus;

2) BHYTpEeHHSIS1 SHeprus;

3) norenuuan ['mb6ca.

2. Kak Ha3biBaeTCs1 ()yHKLMSI COCTOSIHHMSI, XapaKTepu3yrolljasi Teryiocoiep>kaHue CHUCTeMbl TIpU
p=const?1) 3HTaIbNNS;

2) sHeprusi ['nb6c¢a;

3) sHTpOIUS.

3. TIpu abcomroTHOM HyJTe SHTpOMKs Bcex Tesl paBHa 0- 310:1) TlepBblil 3aKOH TepMOIMHAMUKY;
2) Bropoii 3aKOH TepMOZMHAMUKWY;

O coBepIIIeHCTBOBaHNN HOPMAaTUBHOT'O U yueGHO-MeTO/IecKoro obecreueHust 06pa3oBaTeIbHOTO IIpoLiecca
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3) TpeTuii 3aKOH TePMOJUHAMUKH.

4. He nipuberasi K pacyeram, orpe/ie/IUTe 3HaK U3MeHeHHs1 SHTPOIUU TTPU CTaHJAPTHBIX yCIOBUSX
Juist peakiyii: a)2SO2(r)+02)=2S03(r); 6)NHzr)+HBr(r)=NH4Br ).

1)a) SO; b) SO;

2)a) S0; b) SO;

3)a) SO; b) SO.

5. PaccuuraiiTe TemriepaTypy paBHOBecHsi AJisi 0OpaTUMOW peakLH, ec/H Hp0:260,3 KK,
S %282 IIx/K:

1) 0,92 K;

2) 923 K;

3) 1,08 K.

6. Kak Ha3bIBalOTCA peakLiy, MpOTeKarolue C Bble/ieHueM Teruia?

1) reTeporeHHsble;

2) 3K30TepMHUUeCKUE;

3) sHAOTepMUUEeCKHe.

7. TlogBosyvMasi K CHCTeMe SHeprus pacxoJyeTcs Ha yBe/MueHue BHYTDeHHeW SHeprud M
coBepllieHre PabOThI TPOTUB CHJT BHEIIIHETO /IaB/IeHus - 3TO:

1) TlepBbIi1 3aKOH TePMOAVHAMUKY;

2) BTopoii 3aKOH TepMOZMHAMUKWY;

3) TpeTuii 3aKOH TePMOJUHAMUKHU.

8. Kak Ha3biBaeTCsi KpUTepHil CaMOMPOU3BOJILHOTO TMPOTEKaHWs] PeakLuu TPU TOCTOSIHHOM
JlaByieHMn? 1) SHTaNbINS;

2) s"eprus ['ub6ca;

3) sHTpOIUS.

9. ®yHKIMS COCTOSIHUS, XapaKTepu3ylolljasi CTelleHb HeYyNopsi0UeHHOCTU CUCTeMbI, — 3T0:1)
SHTa/bINS;

2) s"eprus ['ub6ca;

3) sHTpOMUSl.

10. KakoBa cTaHjapTHas1 SHTanAbIMS 00pa3oBaHus oKcuga Oapus — BaO B k/[K/MoJib, el TIpH
okucienuu 0,2 Mosb Gapus Beigenuaock 111,62 k/x Teruia?

1) 1116,2;

2) 22324,

3) 558,1.

Kmouu K mecmoebiM 3a0aHusim

Ne BOMpOCa 1 2 3 4 5 6 7 8 9 10

Ne oTBeTa 2 1 3 3 2 2 1 2 3 3
7.2.1.1 ITpuMep KOHTPO/IbHOM

PadoTHI MO JUCHHUILIHHE « XUMHYeCKHe
OCHOBbI TeXHO/I0THYeCKHX MPOLIeCCOB»

1. CocraBbTe MOJIHYIO 3/IEKTPOHHYIO M 3/eKTPOHHO-rpauuecKyro (OpMyJbl 371eMeHTa C
TOPSIKOBBIM HOMepOM 22. YKaXKWUTe 3JIeKTPOHHOEe CeMeMCTBO, HalMILIWTe 3HaUeHHsl BCeX
KBaHTOBBIX YKcCes (POPMUPYIOLLIEro 3/1eKTPOHA aToMa 3J/IeMeHTa.

2. PaccuuraiiTe ctaHzapTHyO 3HTaMbNUI0 peakuuu: 4Few)+302r)=2Fe203k). YKaxure 3K30-
WY SH/I0TePMUYeCKOo OyeT JaHHast peakiusl.

3. Kak n3menurcs ckopocts xuMudeckon peakimu: Hoqy + Iory O Hl(r), ecm:

a)yMeHbIINTb KOHLIeHTpaLuto Ho B 2 pa3a; 6) moBbIicUTh Temriepatypy rpoijecca Ha 60 C ( =4)?

4. B kakom 06veme 2 M pactBopa NaCl cogepxxurcs 5 T comm?
O CcoBepIIeHCTBOBAHWH HOPMATHBHOTO U y4eOHO-MeTOINUeCcKOro obecrieueHyst 06pa3oBaTebHOTO Tporiecca
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5. PaccraBbTe K03 dUIEHTBI, TIO/B3YSCh METOZOM T0TyPeaKI|Hii:

KNO;+K,Cr,07+HNO3OCr(NO3)3+KNO3+H>0.
6. Kaxkoii 3 Haxoggmuxcsi B KoHTakte Sn-Cd meta/uioB OyZer moJBepraTbCsi KOPPO3WH B
arpeccMBHOM cpefie? HanuiuuTe ypaBHeHUs! KaTOAHOIO U aHOLHOIO NIPOLIECCOB B a) KUC/IOH,
0) HeliTpa/IbHOM Ccpeiax.

7.2.2 IIpomexyToOuHas aTTecTanus

7.3.2.1. Bonpocel K 3aueTy no JUCLUIIMHE « XUMHUYeCKHe 0CHOBbI TEXHO/IOTHUeCKUX
MPOLeCCOB»

1. BosiHOBasi pyHKIMS. DyieKTpOoHHOe 00/1ak0 1 opbuTasb. KBaHTOBBIE UKC/Ia, X B3aUMOCBSI3b

2. T'maBHOe KBAHTOBOE YHC/IO. JHepreTuueckre ypoBHU. OpburtasbHOe KBAaHTOBOE UHCIIO.
[TogypoBHu. dopmMa s- 1 p- opbuTanei.

3. MarnutHoe KBaHTOBOe umc/0. KonmryecTBo opburaneii B s-, p-, d- u f- nmogypoBHsix, B3auMHast
OpHeHTaL1si aTOMHbIX opOuTaneil.

4. CniHOBOE KBAaHTOBOE UMCJI0. MaKCHUMasbHOe UMCJIO0 3JIEKTPOHOB Ha OpOUTassX, MOAYyPOBHSX U
YPOBHSIX.

5. TlpuHuun ¥ mnocnefoBaTeNIbHOCTH 3allOIHEHHsI 3JIEKTPOHAMU SHepPreTUYecKUX YpPOBHEU U
NI0/lypOBHEl B MHOI'03/IeEKTPOHHBIX aTOMax.

6. MakcuManbHOe UKC/Io 3/IeKTPOHOB Ha OpOUTAssiX, TIOyPOBHSIX U YPOBHSIX.

7. I1paBuso ITayau u npaBuio ['yHja (MprMepbl MpUMeHeHus).

8. DnemeHTapHbIe YaCTULIBL: 3/IEKTPOH, IPOTOH M HEUTPOH. VX 3apsg u Macca.

9. 3apsg sapa U MOPAJKOBBI HOMep 3/1eMeHTa B INepUOJMYecKor cucteMe. MaccoBoe uucio,
aTOMHasl Macca 3j1emeHTa. V30Torb!.

10. Ilepuogunueckuii 3akoH [I.M1.MeHjeneeBa W IepUofdYecKass CHCTeMa 3/1€MEHTOB C TOYKH
3peHusi CTPOeHUs 3TeKTPOHHOU 000/10uku aToMOB. CoBpeMeHHasi YOPMYIMPOBKA TIePHOANIECKOTO
3akoHa. 11.Ilepuoguyeckass cucrema 31eMeHTOB. [lepuogpl M rpynmbel 3jeMeHTOB. Ilpuunna
NepUOJUYeCKOro U3MeHeHUsI CBOUCTB 3/IeMEeHTOB.

12. Paguyc aToma, SHEprusi MOHU3aL[UKM, CPOACTBO K 3/IeKTPOHY, 3/7eKTpooTpuLiatebHOCTh (D0).
V3MeHeHVe 5THX apaMeTpOB 110 [TepUoJaM U rpyImnam nepuojuyeckon CUCTEMBI.

13. OCcHOBHbIe XapaKTePUCTUKU XMUMHUYECKOM CBSI3W (AJIMHA CBSI3M, SHEPrus CBsS3H, MOJSIPHOCTb
CBs13U). BaneHTHbIe yI/ibl.

14. V3meHeHMe TOTeHIMANbHOW SHEPTUM CUCTeMbl TMpU COMKEHWH [BYX aTOMOB BOZOPOJa.
[muHa W SHeprusi CBsi3W B MOJIEKyJ/le BOJOpPOAa. VI3MeHeHUe 3HEPrHy CHCTeMbl Ipu 00pa30BaHUU
XUMUUECKOU CBSI3U.

15. Mexanusm o0pa3oBaHusi KOBajieHTHOW cBs3u. OOijass mapa 37eKTpoHOB. KoBaseHTHOCTB
atomoB. KoBaneHTHass HemnosisipHass U ToJsipHast  CBA3b  (MpuMepbl). HackljaemMocts U
HaIpaB/IeHHOCTb KOBa/IeHTHOM CBSI3U.

16. MexaHn3M oOpa3oBaHUsI HETOJIIPHOM U TIOJIIPHOM KOBA/IEHTHOM CBSI3W Ha TIPUMeEpe MOJIeKYT
Clz u HCL.

17. o- u O -cBs3u. [IpocThle 1 KpaTHbIE CBSI3U Ha TIPUMEPe MOJIEKY/IbI a30Ta.

18. MexanusMm oOpa3oBaHusi MOHHOM CBsi3W. IIpaBuio okreTta. VloHHasi CBsi3b Kak TIpeZieTbHBIN
Cyyaii KOBa/IeHTHOM T0JIsIpHOM CBsi3u. CTereHb MOHHOCTA XMMHUUYECKOW CBSI3U U B/IMsSIHUE Ha Hee A
90 B3aMMO/IEHCTBYIOLUX aTOMOB.

19. BaneHTHOCTb aTOMOB B OCHOBHOM U B030y’KJ€HHOM COCTOsIHUM. ['mbpujHble opbuTany, ux
dopma. Turibl THOPUAM3ALMK: SP, SP’, SP> ¥ pacrio/ioKeHue opOuTaseil B IPOCTPAHCTBe.

20. Banentnble yrnabl. IlpoctpaHcTBeHHast ¢opma MoseKyn. JIMHeliHble, yIJOBble U

O coBepILIEHCTBOBAHUHM HOPMATHUBHOTO U y4eOHO-MeTojuuecKoro obecriedeHysi 06pa3oBaTeIbHOIO IpoLiecca
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NMpaMuziaibHbIe MOIeKy ibl. CXeMbl IepeKphIBaHHs BaJIeHTHBIX OpOUTasiel B 3TUX MOJIEKyJIax.
21. Juno/ibHbIM MOMEHT. [IUMonbHbIA MOMEHT XUMUUYECKOM CBSI3W M MOJIEKYJT CJIOXKHOTO BelllecTBa.
22. Tlonarua "cucrema", "¢asa", "KomroHeHT" (ompefesneHusi). ['oMoreHHble U TreTeporeHHbIE
peakiuu (IIpuMepsl).
23. OnHepretuueckve 3((eKTbl XUMUUECKUX peaklMid. ODK30- U 3SHJOTePMUUeCKHe peakluu
(mpuMepsl). DHTaMbNMS. 3aKOH ['ecca U cle/iCTBUS U3 HeTo.
26. TlpumeHeHue CneACTBUM M3 3aKOHa ['ecca Jjisi pacueTa 3HTaJbIMM XWMUUECKUX peaKLUil.
CraHfapTHbIE YCIOBUS. DHTAbIMsA 00pa30BaHUs CJIOXKHOTO BeIljeCTBa.
27. CpepnHsisi M NCTUHHAS! CKOPOCTh XMMHUUECKOM peakluu. BiausiHue KOHL|eHTpaluu pearupyroLmx
Bell[eCTB Ha CKOPOCTb XUMHUUECKOU peakLuK. 3aKOH [|eMCTBYIOLMX Macc.
28. 'oMmoreHHble X¥MHYeCKUe peakluu (MprMepsbl). BiusiHue Ha CKOPOCTh FTOMOTEHHOM peakLuu
KOHLIEHTpal[Md pearupyrollIiX BellecTB. 3aKOH [JeUCTByrIMX wMacc. KoHCTaHTa CKOpOCTH
peaxiuu.
29. BnusHue TeMriepaTypbl Ha CKOPOCTb XMMHWYECKOW peakluu. AKTHBHbIE MOJIEKYJ/Ibl, SHEprus
akTuBaluu. [IpyurHa 3aBUCMMOCTHA CKOPOCTU XMMHUUECKOM peakL[y OT TeMIlepaTypbl. ¥ paBHEHUe
Bant-T'odda, TemnepaTypHblii KO3¢hGULIMEHT.
30. TI'eteporeHHble peakiuu (Tipumepbi). CKOpPOCTh TeTepOreHHOM peakl[uy, BAUsSHUWE Ha Hee
Iddy3nn 1 MoBepxXHOCTH pasziena ¢a3. KoHcTaHTa paBHOBecUs [1/1sl TeTepOreHHOM peakLjuy.
31. Katanmm3 u karanusaTopbl. Karanu3 TroOMOreHHbIM M TeTepOTreHHbIM, MOJIOKUTeNbHBbIA |
OTpHULIaTe/IbHbIM. MexaHn3M JeMCTBUsL KaTaau3aTopoB. [IpyuMepsl MprYMeHeHUs] KaTaau3aTopoB B
MIPOMBIIIEHHOCTH.
32. Heobpatumbie ¥ ob6paTiMbie peakiuu (IpuMepbl). XMMUUYECKOe paBHOBECHE B TOMOTEHHBIX U
reTeporeHHbIX cucrteMax. KoHcTaHTa paBHOBeCHSI.
33. IIpaBusno Jle-IllaTesbe U NpUMeHeHKe ero K paBHOBECHBIM CHcTeMaM. BivsiHue TeMIiepaTypsl,
JlaBJIeHVs] U KOHLIeHTpaLMy pearupyrolyx BelecTB Ha I10JI0)KeHUe paBHOBecus. [Iprimepsl.
34. BnusHue TeMmrieparypsbl, JaB/ieHUs] U KOHLIEHTpPALUM pearvpyroliyX BellecTB Ha II0JIO)KeHVe
paBHOBecus. IIpumepsl. BbIOOp ONTHMAanbHBIX YC/IOBUM TPOBEAEHHUS XUMHUECKMX peaklud Ha
npuMepe cuHTe3a ammuaka: N» + 3Ho O02NH3; AHx ;< 0.
35. PactBopel. CriocobbI BhIpaXkeHHs1 COCTaBa paCcTBOPOB (MaccoBasi [10Jis, MOJISIpHast U HOpMaJsibHast
KOHL|eHTpaLuy, TUTp). HacebllleHHble, HeHacCblllleHHble U [epechllljeHHble  PacTBOPBIL.
ITepexkpucranmvzaiys.
36. TeryioBble  3¢¢deKTbl NP PACTBOPEHMM KPUCTA/JTMUECKOTO BelllecTBA B  JKUJKOCTH.
ConbBarauys ¥ rujpaTtanus. DHTalAbIUSA pacTBOpeHusl. BausiHve TemniepaTtypbl HA paCTBOPUMOCTb
KPUCTA/IJIMYECKOr 0 BelllecTBa B KUAKOCTH.
37. PacTBOPUMOCTb ra30B B JXUJKOCTHU. 3aBUCUMOCTb PAaCTBOPUMOCTU ra30B B JKUAKOCTH OT
JaBneHust (3akoH ['enpu) u TemnepaTypel. [IpumeHenue npaBuia Jle-lllaTenbe k mipoueccy
pacTBOpPeHMUs ras3a B )XUJKOCTH.
38. DJIeKTpOMUTBI U HEe3eKTPOJIUThI. Teopusi 37eKTpouTHUYeckor auccoruaiuu. CrerneHb () U
KOHCTaHTa (Kguc.) Aucconmanmu. DakTopbl BAMANOLIME Ha U Kmc? CunbHble U c1abbie
3JIEKTPOJIUTBI (TIPUMEPHI).
39. Juccouuanus smeKTpoauToB. CTyrneHuaTas JyUccoLyalys KACI0T U OCHOBaHMW. Ha npumepax
muccormanuu dochopHon kucinotel (H3PO4) u rugpokcuza kobampta (II) Co(OH),. KoHcTaHTa
3JIEKTPOJIMTUYECKON AUCCOLMALUH.
40. 3akoH pa3bapyenusi OcTBasbAa A1 Cc/1aboro OWHApHOTO 37eKTposivTa (BbIBOA). BiusHue
KOHLIEHTPALIMH PaCcTBOPA €/1aboro 3/1eKTPO/IMTA Ha CTeTleHb 3/IeKTPOIMTHUECKOM MCCOLUALINH.
41. VoHooOMeHHbIe peakI[iM C 0Opa30BaHMEM OCajJKa, rasa, c1aboro 3/IeKTPOJIUTa WU
KOMILJIEKCHOTO UOHA (TIpUMepHI).
42. Ilpou3BeseHre paCcTBOPDUMOCTM U TIPUMEHEHHe ero [js BbIUKWC/AEHUS KOHLIeHTpaLUu
HaCBILEHHOI'0 PacTBOpa ¥ BO3MOXXHOCTH BbITIaZleHHs 0CaZika U3 pacTBOpa.
43. OnekTponmuThveckas Auccouyanus  Bogpl.  KoHcranTa aucconuanuu Bogpl.  MoHHOe
ripousBejieHre Bobl. BogopoaHslii nokasatens (pH) pacTBopos.
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44, KoH1leHTpalys UOHOB BOAOPO/a U MOHOB TU/IPOKCH/A B HEUTPa/IbHbBIX, KUC/BIX U 111eJIOUHbIX

pactBopax. [Toka3arens pH 1 ero 3HaueHue B 3TUX PaCTBOpPax.

45. Tuaponus coseit. CtymeHYaTsl ruaposn3. M3menenue pH npu ruaposnuse. HeobpaTumblit

TU/IPOJIU3.

46. CrerneHb ¥ KOHCTaHTa rujposvsa. BivsHue TemrepaTypbl U KOHLEHTpAaLiMM pacTBOpa Ha

TUIPOJIU3.

47. OKUCIATe/IbHO-BOCCTAHOBUTE/IbHbIe peaklyu. CTeleHb OKUC/IEHUS U BaJIeHTHOCTb aTOMOB.

OxucsieHre U BOCCTaHOBJIEHKE.

48. DnekTpoHHbIM OanaHc. CocTaBieHre OKUCIUTeTbHO-BOCCTAHOBUTETBHBIX Peakliii Ha
rpuMepe:

HoS + KMnO4 + HySO4— S + MNnSO4 + K,SO4 + H0.

49. Tumbel OKMC/INTENbHO-BOCCTAHOBUTE/BHBIX peaklyid. BrusHue ycaoBUi TpOBefeHUs

OKHC/TUTETbHO-BOCCTAaHOBUTE/IBHBIX peakluil (KUCJIOTHOCTb CPeJibl, TeMIlepaTypa, KaTajan3aTop) Ha

COCTaB MPOJYKTOB peakKL1u.

50. Onektposu3. IlocsenoBaTesbHOCTE paspsiia UOHOB Ha 3/eKTpojax. (CxeMbl IPOLIECCOB

3/eKTposin3a paciiaBa v pactBopa NaCl. 3akoHbl anekTponu3a (3akoHbsl ®apages).

51. DnekTpoims. CxeMmbl MPOLECCOB 3/1€KTPOJIM3a C UHEPTHBIMU 3/1eKTPOJaMU U pPacTBOPUMBIM

aHozioM. ITpumeHeHue 371eKTpo/M3a.

52. PaBHOBecWe B CHUCTeMe MeTa//I-paCTBOP €ro COMW. YCTPOMCTBO W MPUHLIUN [eWCTBUS

TIePBUYHOTO rajlbBaHUUeCKOro 3y1eMeHTa JlaHuens-koou.

53. OTHOCUTeNIbHBIM  3/IeKTPOAHBIA  TIOTeHLMan. Bogopoaneid  snektpof. CraHapTHbIM

9JIEKTPOJIHBIM TOTeHIWa/l. PsA CTaHAAPTHBIX 3JIEKTPOJHBIX TOTEHLMAIOB s map Me/Me™ (psp

HarpsbkeHui) U BbIBOAbI M3 Hero. [IprMeHeHMe CTaHJApPTHBIX 3/IEKTPOAHBIX MOTEHLIUMA/IOB IS

orpeiesieHUs1 BO3MOKHOCTHU TIPOTeKaHWsl OKUC/IUTeTbHO-BOCCTAHOBUTE/ILHOM peaKLIvH.

54. Teopus CTpOeHHUsI KOMILJIEKCHBIX COeIMHeHUM. XapaKTep XUMHUYEeCKOM CBSI3W B KOMILIEKCHBIX

coequHeHUsiX. LleHTpanbHbIM aToM, JWraHzbl, KOOpJWHALMOHHOe uucio. [IpuMepnl peakijuii

MO/TyYeHUs1 KOMILJIEKCHBIX COeJUHEeHUM.

55. XyuMuuecKasi CBsI3b B MeTajllaX. XMMHUUeCKHe CBOMCTBA MeTasioB. B3auMozelicTBre MeTaslioB

C HeMeTaJulaMH, BOJIOHM, pacTBOpaMM KUC/IOT U Iesioueid. [IpOMBIIIUIEHHBIE CITOCOOBI MO/TyUeHHS

MeTaJl/IoB.
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