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1. Llenb n 3agayum ocBoeHUs1 AUCLMNIINHBLI (MoAayns)

Ilenpto  AMCUMIUIMHBL  sBAsieTCs  (OPMHPOBAHME JIHUATEKTHKO-MAaTepPHATHUCTUYECKOTO
MHUPOBO33PEHUS, BBIPA0OTKAa HAyYHOTO B3INIsAZa Ha MUP, (POPMUPOBAHHE COBPEMEHHOTO HAYYHOTO
IPEJCTaBICHNUS O MaTepUU U popMax ee IBUKEHHUs, O BELIECTBE KaK OJIHOM M3 BHJIOB JBHXKYLIEHCS
MaTepuy, 0 MEXaHU3ME MPEBPALIECHUS XUMUYECKUX COCIUHEHUMN.

OcHoBHbIE 33]Ja4l XMMHUYECKOH MOJrOTOBKH 3aKIIIOYAOTCS:

- B OCBOCHUHU (YHIAMEHTAJIbHBIX OCHOB XUMUYECKOI HayKH;

JlaGopaTOpHBIi MPAKTUKYM NMPUBUBAET HABBIKUA IKCIIEPUMEHTAIBHON pabOThI U YUHT:

- OOBSICHATH XUMUYECKHE CBOMCTBA aTOMOB B 3aBHCHUMOCTH OT CTPOEHHUS UX 3JIEKTPOHHBIX
000J104€K;

- IpuMeHATh npuHuuI Jle-IllaTense K XMMUYECKUM PaBHOBECHSIM;

- HCIIOJIB30BATh BEIUYMHBI KOHCTAaHT JHWCCOLMALMM JUIA  XapaKTEPUCTHKU  CHJIBI
JJIEKTPOJINTA;

- WCIIOJIB30BaTh BEJIIMYMHBI CTAaHAAPTHBIX JJIEKTPOAHBIX ITOTEHUUAJIOB IS ONPEICICHUS
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb II0JIb30BaThbCs 3HAYCHUSAMU TEPMOJUHAMUYECKUX IIOTCHLMAIOB I OLICHKHU
CaMOIIPOU3BOJIBHOTO MPOTEKAHUSI IPOLECCOB;

- IPOU3BOJIUTH AHAIMTUYECKHUE PACUETHI

2. MNepeyeHb NNaHUpyeMbiX pe3ynbLTaToOB OOy4YeHUs No gucuuniuHe (Moaynio),
COOTHECEHHbIX C MNJIaHUPYeMbIMU pe3yrnbTaTaMyM OCBOEHUsi obpa3oBaTeNlbHOM
nporpaMmmbil

[InaHupyeMbIMH pe3yinbraTaMu OOydYeHHs] 1O HMCLMIUIMHE SIBIISIOTCS 3HAHMS, YMCHHUS,
HaBBIKH, COOTHECCHHbIE C  KOMIICTCHLUSMH, KOTOpble  (OPMUpYET  OUCLUUIUIMHA, U
o0ecrieYrBaroNie JOCTIDKCHUE IUIAHUPYEMBIX PE3yNBTaToB IO 00pa3oBaTeNbHOM IporpamMMe B
nesnoM. [lepedeHb KOMIETEHIMH, GOPMHUPYEMBIX B pe3yibraTe MU3y4eHHs AUCHUILTHHBI (MOIYIIs),
npuBe/eH B Tabmmue 1.

Tabmuma 1 — Kommereniuu oOydaromierocsi, (GpopMupyeMble B pe3ylabTaTeé OCBOCHUS

JTUCHHUTITUHBI (MOYJIs1)
Hassanne OITOII

BO, Koz PopuymiposKa [TnanupyemMsle pe3yIbTaThl 00y4eHNs
COKpALIEHHOE KOMIICTCHIIMHU KOMIICTCHIUHU
38.03.07 OIIK-5 CriocoOHOCTh IPUMEHSATD | 3HaHUS: (yHIaMEHTABHBIX PA3JICIIOB
«ToBapoBeneHme» 3HAHHSA XMMHH B 00BeMe, HE0OX0TIMOM
(b-TB) €CTECTBCHHOHAYYHBIX IUIsl OCBOCHHS XMMHYECKUX H
JUCIUILINH JUIst OMOIOTUYECKIX OCHOB B
OpraHu3allii  TOPTOBO- TOBapoBeIeHNH (110 00IacTsIM);
TEXHOJIOTHYECKUX XMMHUYECKHUX CHCTEM: PaCTBOPOB,
HpPOLIECCOB u JHCIEPCHBIX CHCTEM,
obecrieueHns! KadecTa U JNEKTPOXUMHUYECKUX CHCTEM,
6e3omacHOCTH KaTaJIM3aTOPOB M KaTaTHTHYCCKUX
HOTPEOUTENBCKIX CHCTEM, TTOJIMMEPOB, OJTUTOMEPOB U
TOBapoOB UX CHHTE3a; OCHOB XHMHUYCCKOM

TEPMOJIUHAMUKA ¥ KHUHETHKH:
9HEPreTUKU XUMHUYECKIX
MIPOLIECCOB, XUMUYECKOTO U
(ha30BOr0 paBHOBECHS, CKOPOCTH
peaxkiuii 1 METOJIOB €€
peTyIUpOBaHus, KoJeOaTeIbHBIX
peakuuii; peakMOHHON
CIOCOOHOCTH BEIIECTB:
MIePUOJNUECKON CUCTEMBbI
9JIEMEHTOB, KUCIOTHO-OCHOBHBIX U
OKHUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX
CBOICTB BEILIECTB




VMmenus:

HCIIOJIb30BaTh XUMHYCCKUE OCHOBBI
B TOBAapOBEACHUH (110 00JIACTSIM);
IIPOBOJIUTH PACUCTHl KOHLICHTPAIHN
PacTBOPOB Pa3IUYHBIX COCTMHEHHH,
OTIPEICTISTh H3MEHEHHUE
KOHIICHTPAIMH IIPU IPOTEKAHIH
XMMHUYECKHX PEaKIHi, OPeaesTh
TEPMOIMHAMUYECKHE
XapaKTEPUCTUKH XUMHUYCCKUX
peakuuii ¥ paBHOBECHBIC
KOHIICHTPAIMX BEIICCTB, IPOBOIUTH
OYHCTKY BEIIECTB B JIAOOPATOPHBIX
YCIIOBHSX, ONIPECTISATH OCHOBHEIC
¢bu3HUecKne XapaKTePUCTUKI
OPraHWYECKUX BEIIECTB

HaBpiku:

BBIIIOJIHCHUA OCHOBHBIX
XUMHUYECKHUX J1a00paTOPHBIX
onepanuii, METO1aMH1 OIpeAEICHUs
pH pactBopoB U onpeneneHus
KOHIIEHTpAaIlMi B pacTBOpax,
METOJaMHU CHUHTE3a HeOpFaHI/IqGCKI/IX
n HpOCTeﬁHJPIX OpI‘aHI/I‘{eCKI/IX
COEUHEHNH

3. Mecto aucuunnuHbl (MoAayns) B CTPYKType OCHOBHOW oOpa3oBaTeribHOMW

nporpamMmbil

JucuuruinHa «XUMHs» OTHOCUTCS K 0a30BOH 4YacTH 00menpodecCHOHANBHOrO ILHKIIA

brnoka 1 ducuumnuael (Moxynu). JucnumnnuHa 6a3upyeTcs Ha KOMIOETEHIHAX, COPMUPOBAHHBIX

Ha MpeblIy1eM ypoBHe 00pa3oBaHusl.

4. O6bem aucumnnuHbl (Moayns)

O0beM AMCUUIUIMHBI B 3a4ETHHIX EAMHUIAX C YKa3aHUEM KOJIMYECTBA aKaJeMHUYECKUX
4acoB, BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOyuaromumucs (1o BUIaM y4eOHBIX 3aHATHI) U Ha
CaMOCTOSITENIbHYIO paboTy, MpuBeieH B TabIuIe 2.

Tabnuna 2 — O6mmas TpyJI0eMKOCTh JUCIUTLITMHBI

Tpyao- O0BeM KOHTaKTHOI paboTHI (Yac)
CGMGCTp C€MKOCThb
Hasgane g)g)p‘ll\? Hact, I/I(J'I(zldl)<0)c AynuropHast Breaynu- CPC qa)ToTpe]\;[fl
OIIOIT BO y viI 3 q)gp yAHTOp TOpHast
i g (3.E) Bcero TalUuH
0300)
JeK. | mpak. | mab. NA | KCP
38.03.07 000 | Bulb 3 4 73 36| o |36 | 1| o | m 5
ToBapoBeneHue

5. CTpyKTypa n cogepxxaHue AUMcUUNnnHbI (Moayns)

5.1 CtpykTypa aucumnnuHbl (Moayns) ana OPO

TemaTuueckuii miiaH, OTpaXkarolIUi cofep aHue AUCHUTUINHBI (IEpeYeHb pa3AesioB U TEM),

CTPYKTYPUPOBAHHOE IO BHAaM YUYEOHBIX 3aHATHHA C yKa3aHHEM HX OOBEMOB B COOTBETCTBHUH C

y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1
Tabmuua 3.1 — Paznmensl qucuuruiiHel (MOAYAs), BUIBI y4eOHOW AEATENbHOCTH U (HOPMBI




TeKy1ero KoHTpois aiust OPO

No Hassarue Tembr Kon-Bo yacoB, 0OTBeeHHOE HaA dopma

Jlex Ipakr JIab CPC TEKYILEro KOHTPOJIs

BBenenne B iuCIUILINHY. CobecenoBanue, 3amuTa

1 | Kiaccel HeopraHHYeCKUX 4 0 4 10 oTYeTa 1o J1ab0paTOPHOI
COCIMHCHUI pabote

CobecenoBanue, 3aliuTa

2 | ATOMHO-MOJICKYJISIDHOE yueHHE 4 0 4 10 oT4eTa I10 J1abopaTopHON
pabote

CobecenoBanue, peicHne
3a/1a4, 3al{1Ta OTYETA I10
naboparopHoii pabore,

CtpoeHue aToMa u
3 | mepuoanyeckas cucreMa 4 0 4 10
anemenToB J[.U. Menneneena

3ammuTa pedepara
Teopus pactBopoB. OCHOBHEIE CobecenoBanue, penieHne
4 | 3aKOHOMEPHOCTH HPOTEKAHHUS 10 0 10 15 3aJad4, 3alluTa OTYeTa 110
XMMUYECKUX MPOLECCOB nabopaTopHoii paboTte
OKHUCITUTETBHO- CobecenoBanue, penieHne
5 | BoccTanoBUTENBEHEIE U 8 0 8 15 3aJ1a4, 3allliTa OTYEeTa M0
IIEKTPOXUMUIECKHE ITPOLECCH nabopaTopHOi paboTe
. CobecenoBanue,3aura
DJeMEeHTHI OpraHIMYeCcKOi
6 6 0 6 11 OTYETOB MO JIAOOPATOPHBIM
XUMUH
paboram

HToro mo Tadaume 36 0 36 71

5.2 CopepxaHue pa3penoB u TeM gucuuniuHbl (Mmoayns) ana OPO

Tema 1 Beeoenue 6 oucyunauny. Knaccol neopeanuieckux coeoOuHeHuil.

Copepxanue TeMmbl: Benenue B nuciumuinny. [Ipenmer, 3agaun u metoasl xumuu. IlpocTeie
U cioxHble BenlecTBa. Kitaccudukanus npocTeix U clI0XHBIX BemecTs. Okcuabl. Knaccudukanys
okcuzioB. HeconeoOpasyromue u cosneobdpasyromme okcuisl. Kinaccudukanus cosneoOpasyronmx
okcuoB. [lomydenne u xuMudeckne cBoiicTBa okcunoB. OcHoBanus. Kimaccuukarms 0OCHOBaHHM.
[Tonyyenue ocHOBaHMM. XUMHUYECKHE CBOWCTBA IIEJIOYEH, HEPACTBOPUMBIX M aM(OTEpHBIX
ocHoBanuii. Kucnorel. Knaccudpukanus kucnot. Ilomydenune kucinoT. XHWMHYECKHE CBOMCTBa
kucioT. Comu. Knaccuduxarmus comeit. Cpemnme, Kucible, OCHOBHBIE coyid. CrmocoObl ux
NOJy4YeHUs U XuMHuueckue cBoiicTBa. KommiekcHble coennHeHus. X oOpa3oBaHue U CTpOEHHE.
BuyTpenHss n BHEmHSA chepbl KOMITJIEKCHOTO coeinHeHus. CBS3b XUMUHU C IPYTUMHU HaAyKaMH.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHsEeMble 00pa3oBaTENIbHbIC
TEXHOJOTMM: JIEKIMOHHbIE 3aHATHS: TpPaJAULMOHHAs W AaKTUBHAs JIEKIMS C MCIIOJIb30BaHUEM
npe3enTanmii; JlaboparopHsie 3aHsATHs: TabopaTopHas padoTa.

Buasl camocTosITeIbHOM MOArOTOBKM CTYJEHTOB II0 Teme: PaboTta ¢ maurepaTypoi.
[ToarotoBka k naboparopueiM padoram: onbIT 2.1 "Ilomyuenue kucnot", ombiT 2.2 "Ilomyuenue
ocHoBanuit", onbIT 2.3 "[lonydyenue coseil" - oTBETHl Ha KOHTPOJIbHBIE BOIPOCHI U BBINOJHEHUE
yIpaXKHEHUH (HalmMcaHue TeopeTUYeckoi yacTu oTdeTa) JabopatopHoro npakrukyma JI.B. benoyc
"AToMHO-MOJIeKyNsipHOe yueHue", cTp. 7 (rema "Kiacchl HeEOpraHM4ecKuX COEIWHEHUN'");
MOATOTOBKA K SKCIEPUMEHTAIBHOM YacTu paboThI, CTp. 3-7.

Tema 2 AmomHO-MONEKYAAPHOE YUeHue.

Copepxanne Tembl: BemectBo. Bunbsl xumudeckux peakiinit. OCHOBHbBIE TIOHATHS U 3aKOHBI
XUMUHU. ATOMHO-MOJIEKYJIIPHOE yueHHe. ATOMHAst U MOJIEKYJIsipHas Macca. MoJb, MoJiipHas Macca
BEIIECTBA, B3aMMOCBA3b MAacChl, KOJMYECTBA W MOJSIPHOM MACChl BEHIECTBA. XWMHYECKHI
SKBUBAJICHT, (PAKTOP DKBUBAJICHTHOCTH, YUCIIO KBUBAJCHTHOCTH. DKBUBAJICHT M MOJISIpHAs Macca
SKBUBAJICHTA MPOCTHIX U CIOKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.

@opMBl U METOJABI TPOBEIACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTMM: JIEKIIMOHHBIE 3aHATHUS: TPAJWLMUOHHAS W AaKTHUBHAs JIEKIUS C HCIOJIb30BAHUEM
npeseHTauuil. JlJabopaTopHble 3aHATUS: Ta0OPATOPHBIE paOOTHI.

Buael camocTosITENbHON TMOATOTOBKH CTYAGHTOB MO Teme: PaboTra ¢ muTepaTypoil.



[TonroroBka K J1abopaTOpHOW paboTe - OTBETHl Ha KOHTPOJIBHBIE BOIPOCH (HANHMCAaHHE
TEOPETHUECKO JacTu oTuera) jaboparopHoro npaktukyma JI.B. Benoyc "ATromHO-MONeKynsipHOE
yuenue", ctp. 14 (tema «OmnpeneneHre MOISPHON Macchl SKBHBAJIEHTa METAIa»); MOATOTOBKA K
SKCIIEPUMEHTAIBLHON YacTu paboThl, cTp. 8-13.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema snemenmos /.. Menoeneesa.

Conepxanune Tembl: OCHOBHBIE OTanbl W JUAJEKTHKA pPAa3BUTUS MPEACTaBICHUM O
CYILIECTBOBAaHUM M CTPOCHMHM aToMOB. CTpO€HHE aTOMOB: PO, JIEKTPOHBI, X 3apsAl M Macca.
KBaHTOBBII XapakTep M3JIy4eHHs WM MOIIOLICHUs 3Hepruu. YpaBHenue llmanka. KopryckymnsipHo-
BOJIHOBOM Ayanu3M MUKpodacTull. JlyanusMm 3JI€KTPOHOB U MPHUHILMII HeompeneiaeHHocTH. [lonsarue
opburtanu. DnekTpoHHoe oOnako. KBaHTOBBIE uucla: IIaBHOE KBAHTOBOE YHCIIO, OpOMTaIbHOE,
MarHuTHOE, CIIMHOBOE KBaHTOBOE uncio. dopma s-, p-, d-opOuTaneil. DeKTpoHHAS U 3IEKTPOHHO-
rpadudeckass ¢opmbl cTpoeHHs aroma. [lopsaok 3amojiHeHUs aTOMHBIX opOwurtaneid. [IpuHImm
[Taynu. IlpuHumn Haumesblied sHepruu (aBa mnpaBuina KieukoBckoro). [lpunnun Iynna.
Ilepnonnueckuit 3axkoH .M. MeHneneeBa u ero TpakTOBKA Ha OCHOBAHMM COBPEMEHHOM TEOPUH
CTpPOEHHUS aToMa. ATOMHO-MOJIEKYJSIDHOE Y4YE€HHE. XUMHYEKCas CBSA3b M CTPOCHUE BEILECTBA.
OcHoBHbIE BHJBI XUMHYECKON cBs3H. KoBaneHTHas cBs3b. IlonsipHasi, HemossipHas, NPUMEPHI.
JIOHOpHO-aKIIENITOPHBIA MEXaHU3M O00pa3oBaHUs CBs3u. HacklmaemMocTh KOBaJCHTHOW CBSI3H,
HanpaBJIeHHOCTb. OHHasg CBA3b Kak NPENENBbHBIN Clydall MOJSApHU3aLMM KOBAJIEHTHOW CBS3H.
[uOpugu3anust aToMHBIX opOutaneil. Tumbl ruGpunuzamuu. [IpocTpaHcTBEHHOE pPaCHOIOKEHUE
aTOMOB B MOJIEKYJIaX.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: JIEKIIMOHHBIE 3aHATHS: JEKIUOHHbIE 3aHATHUSA: TPAJULUOHHAS M aKTUBHAs JIEKIHS C
UCIIOJIb30BaHUEM ITPE3EHTALMI; Ja00opaTOpHbIE 3aHATHUS: JabopaTopHas padoTa, pelieHue 3a1au.

Buasl camMocTOATENbHOM MOATOTOBKH CTYAEHTOB 10 TeMe: PaboTa ¢ nurepaTypoid. OTBETHI
Ha KOHTPOJIbHBIE BOIIPOCHI (HAIlMCAaHUE TEOPETHUECKON YacTH OTYeTa) Jab0paTOpHOTO MPAKTUKyMa
JI.B. benoyc "AromHO-MonekyasipHoe yueHue", ctp. 22-23 (tema «CTpoeHHe aToMay); MOArOTOBKA
K MPaKTHYECKON YacTu paboTsl, cTp. 15-22. Pemenue 3amad, ctp. 5-6 (Tema «CtpoeHue aroma)
yueonoro nocooust T.K. Muxansuenko "Xumus. 3a1aun, ynpakKHEHUS U KOHTPOJIbHBIC 3aJIaHUS TI0
oOmiet xumun'"; Hanucanue pedepara « TUIBI XUMUYECKOM CBA3M».

Tema 4 Teopus pacmeopos. (OcCHOBHbIE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Copnepxanne Tembl: PacTtBopbl. OCHOBHBIE OINpeAENeHUsl: pPacTBOpP, PaCTBOPUTEINb,
pacTBopeHHOe BelmiecTBO. PacTBopuMocTs BemecTB. HackimeHHsblii pactBop. CriocoObl BRIpaXKEHUS
KOHIIEHTpaluu pacTBOpoB. I'naparHas teopus pactBopos .M. MenneneeBa. DHepreruka mnporecca
pactBopeHHsi. OCHOBHBIE TOJIOKEHUSI TEOPHH SJIEKTPOIMTUYECKON nuccounuanuu. PaBHoBecue B
pacTBOpax AJIEKTPOJIMUTOB. JEKTPOJIUTHYECKas Aucconuanus Boabl. bydepHbsle cucrembl
(kapboHat-ruapokapoonatHas OydepHas cucrema MupOBOTO OKeaHa, TMOYBEHHBIE OydepHbIe
cuctemsl). ['uaponus coneit. Xumuueckas KMHETHKAa U KaTain3. CKOPOCTh XMMHUECKOW PEaKIuu.
Wctunnas u cpennsis. @akTopsl, BIUSIOMNE HA CKOPOCTh peakuuu. Kunerndeckas kinaccuukanus
peakuuii. [ToHsiTHE O MOPSAKE MOJEKYISIPHOCTH peakiuu. KoHcTaHTa CKOPOCTH peakiuu MepBOro
nopsika. 3aBUCUMOCTb CKOPOCTH PEAKIUU OT TeMIepaTypbl. AKTUBHBIE MoONeKynbl. [loHsTHE 00
SHEpPruM axkTuBauuu. YpaBHeHue AppeHuyca. [lonstue o xkatanuze. MexaHusM JeHCTBHS
karanu3aTopoB. Ilonsarue o xumuyeckom paBHOBecuH. CMelIeHHE PaBHOBECHUS NMPU HW3MEHEHUU
KOHLIEHTpaluuy, Temneparypbl, aAasieHus. Ilpunnun Jle—Illatense. OCHOBBI XUMHYEKCOMN
TEPMOJMHAMHUKH. 3aKOH COXPAaHEHHs OJHepruu. BHyTpeHHsAs »Heprus, Temjaora u padora.
MatemaTtuueckoe BBIpa)KEHUE MEPBOrO Havajga TEPMOAMHAMUKH B pasHbIX ycnoBusax (V=Const,
p=Const). TeruoBoit ekt peaknmu. 3akoH Tecca u ero cneactBus. CTaHAAPTHBIC TETJIOTHI
oOpa3oBanusi u cropanusa. OOpatumble u HeoOpaTumble Tmpouecchl. DopMyIHpOBKa U
MaTeMaTHYeCKOe BhIpaKEHUE BTOPOTo Hauaja TepmoanHaMuku. [lorstue 06 suTponuu. [lonarue o
TEPMOJMHAMHYECKUX MOTeHIManax. JHeprust lenpmromnbia. DHeprus [ubb6ca. Mcmomb3oBanue
ATUX PHEPTHM ISl ONpeielIeHHs HallPaBJIEHHOCTH MpolLiecca.



@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TeXHOJOruM: JIeKUMOHHbIE 3aHATHS: TPaJAULMOHHAs W AaKTUBHAS JIEKIMS C MCIOJIb30BAaHHEM
npe3eHTanuii; JlJaboparopHele 3aHATH: TabopaTopHas paboTa, pelieHne 3aad.

Bunbl caMoCTOSATENbHON TOJTOTOBKH CTYIACHTOB 10 Teme: PabGora ¢ murteparypoil.
[TogroToBka k mabopaTOpHbIM paboTaM - OTBETHl Ha KOHTPOJBHBIE BOIPOCH (HANMKMCAHUE
TEOpEeTUYECKO dYacTu oTueTa) JsabopartopHoro mnpaktukyma T.K. Muxanpuenko "Xwumws.
XUMHYECKHE MPOIECCH B pacTBopax', cTp. 6 (Tema «OmnpeneneHue KOHIEHTPAIIMH PaCTBOPOBY),
ctp. 12 (tema «MonHble mporecce»), cTp. 18 (Tema «lwumponus comei»); MOATOTOBKA K
HKCIEPUMEHTAIBHOM YacTu paboT - onbIT 2.1 «OnpeaeneHne KOHLUEHTPAIMU PacTBOpa LICTOUYMNY,
ctp. 6; ombIT 2.1 «Peaknuu ABOWHOTO oOMEHa MEXIy 3JIEKTPOJUTaMH B PacTBOpE», OMbIT 2.2.
«CpaBHEHHE XUMUYECKON aKTUBHOCTH SJIEKTPOIHUTOBY», OMBIT 2.3 «BrnusHue oIHOMMEHHOTO MOHA
Ha CTEMEHb JHUCCOIMUALMU BJIEKTPOJIUTOB», OMbIT 2.4 «CMelleHHne HMOHHOTO pPaBHOBECUS MpHU
BBEJICHUH OJHOMMEHHOTO M PAa3HOMMEHHOTO HMOHOB», cTp. 11-12; ombiT 2.1 «Onpenenenune pH
pPacTBOPOB HEKOTOPBIX BelIeCTB», ombIT 2.2 «['maponu3 anerara HaTpus», onbiT 2.3 «['maponus
kapOonarta u cynbdura Hatpus», ombiT 2.4 «[maponm3 ruapokapOOHaTa M THAPOCYIbPHUTA
HaTpHs», onbIT 2.5 «'uaponu3 xnopuaa u cyiibdara aMMOHUS», ONBIT 2.6 «BnusiHue paz0aBieHus
Ha THJIPOJIU3 U 00PaTUMOCTh TUAPOIIH3ay, OMBIT 2.7 «BiusHUe TeMrmepaTypsl Ha TUAPOIIU3 CONEI,
onbIT 2.8 «B3anmmopaeiicTBre pacTBOPOB COJIEH, B3aMMHO YCHJIMBAIOIIMX THAPOIU3», cTp. 13-18.
Pemenne 3amau yuebnoro mocobusi T.K. Muxanpuenko "Xwumwus. 3agadu, YHOpakHEHUS H
KOHTPOJIbHBIE 3a7[aHus 1o oomeit xumun'": ctp. 16-17 (Tema "CrocoObl BEIpaKeHUsI KOHIICHTPAIUN
pactBopa"); ctp. 17-19 (Tema «MoHHO-MONEKYIISIpHBIE (HOHHBIE) peaKIuu OOMEHA).

Tema 5 OxkucaumenvHo-60CCMAHOBUMENbHBIE U DNEKMPOXUMULECKUE NPOYECCHI.

Conepxkaanie TeMbl: OKHCIUTENbHO-BOCCTaHOBUTEIbHBIC peakiuu (OBP). YpaBHuBanue
OBP. Tumet OBP. OOmme cBoiicTBa meramuioB. DopMbl HAXO0XKACHUS METAIJIOB B IMPHUPOJE.
dusuueckue cBoiicTBa MeTamuioB. Kpucrtamnmueckast pemietka MetainaoB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTaJIoB. Pasznuune B CTPOSHUHM BHEIIHETO YHEPreTUYECKOTO YPOBHSA Yy METaNIOB U
HEMETAJNIOB. ATOMBI METAJUIOB TIABHBIX M MOOOYHBIX moArpynim.llomyueHne MeTamaoB W3 HX
COCMHEHUN. XHMHUYECKHUE CBOMCTBA METAJIOB. OJEKTPOXUMUUYECKUUA psii€ HanpsHKeHUH
METaJUIOB. 3HAYEHUE METAUIOB B JKM3HU YEJIOBEKA. OJIEKTPOJHbIE MOTEHUUANbl. MexaHu3m
BO3HUKHOBEHHUSI QJIEKTPOJHOTO MOTeHIuana. Bopopoaslii anekrtpon. Pan  cranmapTHbIX
ANEKTPOJHBIX IOTEHUMAJIOB MeTaluioB. ['anpBannueckuit 3nemeHT. Omnpenenenue IJ[C
raibBaHU4YecKoro aieMenTa Jlanuans-Axoou. Konnenrpammonnsie nenu, pacuet 3/C mo ¢popmyme
Hepncra. Koppozust Mmeramnos. Buasl koppo3un. AHOAHBIE U KaTOAHBIE IIPOLIECCHI, POTEKAOIINE
IpU ANEKTPOXUMUYECKONH KOPpPO3UM METauIoB. BOMpOoChl 3KOJIOTHH, CBSI3aHHBIE C KOppo3uei
MeTauioB. Mepbl O0OphObI ¢ KOppO3HMEH: aHOAHOE MOKPHITHE (OIMHKOBAHHOE KEJNe30), KaTOAHOE
MOKpBITHE (JTy>)keHOoe kene30). [IporekropHas 3ammra. DnekTposiu3. CyIHOCTh 3JIEKTPOJIU3a.
DIIEKTPOIN3 PacIIaBOB U PAaCTBOPOB. DJIEKTPOJIU3 C HEPACTBOPUMBIM aHOOM. 3akoHbl Dapajes.
[IpakTHueckoe NpUMEHEHHUE IIEKTPOIIU3aA.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHM: JIEKIIMOHHBIE 3aHATHUS: TPAJUWLMUOHHAS W AaKTHUBHAs JIEKIUS C MCIOJIb30BAHUEM
MIPE3CHTAIIN; Ta0OpaTOpHBIC 3aHATHS: JabopaTopHas paboTa, peleHne 3aaad.

Bunael camMocTosSTENbHON MOATOTOBKH CTYIEHTOB MO Teme: OTBEThl Ha KOHTPOJIbHBIE
Bonpockl. Pabora ¢ muteparypoii. [logroroBka k yrabopaTopHbiM padboTam: maboparopHas padora
"OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIMK'" - OTBETHl Ha KOHTPOJIHHBIC BOIPOCH! (HAMHCaHUE
TEOPETUYECKON YacTh OT4eTa, CTP. 31; MOATrOTOBKA K SKCIIEPUMEHTAIBHON YacTu paboThl, CTp. 25-
30) maboparopHoro mpaktukyma T.K. Mwuxampuenko "XuMuueckue MpOIECCHl B pacTBopax';
nabopatopHas pabora "OOmme CBOHWCTBAa METAIOB" - OTBETHl HAa KOHTPOJBHBIE BOIPOCHI
(HamKcaHuEe TEOPETUYECKOM YacTH OT4YeTa, CTp. 7; MOArOTOBKAa K JKCIEPHUMEHTAIbHOM YacTH
pabothl, cTp. 4-7), "["anbBaHUYECKUE AJIEMEHTHI"- OTBETHI HAa KOHTPOJIbHBIE BOIPOCH! (HAIMCaHHE
TEOPETUYECKON YacTH OT4eTa, CTp. 11; MOArOTOBKA K SKCIEPUMEHTAIBLHON YacTH paboThl, CTp. 8-
11), "Koppo3ust MeTaimioB" - OTBEThl Ha KOHTPOJIbHBIE BOIIPOCH] (HAIIMCAHUE TEOPETUUECKON YacTu
oT4eTa, CTp. 15; MOATrOTOBKA K SKCHEPUMEHTAIBHOM YacTu paboTel, cTp. 12-15), ""Dnekrponmus" -



OTBETHI Ha KOHTPOJIbHBIE BOIIPOCH! (HAMMCAaHUE TEOPETHUECKO 4acTH oT4eTa, cTp. 18; moaroToBka
K 9KCIIEpUMEHTANIbHOM YacTu padoThl, cTp. 16-18) naboparopuoro npaktukyma T.K. MuxanpueHko
"OO01e cBOCTBAa METAIOB U AJIEKTPOXUMHUYECKHE TPOLIECCHI”.

Tema 6 Inemenmsl opeanuiecKou XumMuu.

CopepxaHue TEMbI: pEAMET OPraHUYECKOM XUMHUHM. 3HAYEHHE OpPraHUYEeCKOM XUMHH.
KpaTtkuii 0030p BO3HMKHOBEHHMS W pa3BUTHUS OpPraHUYECKOM XUMHUHU. Teopus XHUMHUYECKOTO
crpoenus A.M. bytiepoBa u ee 3HaueHMe B opranuueckod xumuu. Ilpuponma cBsizm B
OpraHMYecKHUX coequHeHusx. Kiaccudukanus opraHuueckux coeanHeHud. DyHKIMOHAIbHBIC
Xapaktepuctuueckue Tpynmnbl. Knaccudukanus opraHndyeckux peakiuil. Peakuuu 3amernieHus,
NPUCOECIUHEHNUS, OTIICIUICHUs, MeperpynnupoBKu. PajnukanbHble M = HMOHHBIE  pEaKIUH.
Opranndeckue 1 HEOpraHMUECKHUE MOJINMEPBI.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJOTMM: JIEKIMOHHbIE 3aHATH: TpPaJAULMOHHAs W AaKTUBHAs JIEKIMS C MCIOJIb30BaHUEM
IIpe3eHTALN; Ta00paTOPHBIE3aHATHS: J1abopaTOpHbIE PAOOTHI.

Buasl camocTosITeIbHOM MOATOTOBKM CTYJEHTOB I0 Teme: Pabora ¢ maurepaTypoi.
[ToaroroBka K a0OpaTOpHBIM paboTaM - OTBETHl HA KOHTPOJIBHBIE BOIPOCH (HamucaHHUe
TEOPETUYECKOM dYacTu oT4yeTa) U TMOATOTOBKAa K JKCIEPUMEHTaJbHOM dYactu pabotr: I)
nabopatopHoro npaktukyma A.H. CaBepueHko «MeToabl OUYMCTKM OPraHUYECKHUX COEIMHEHUH,
KaueCTBEHHBI DSJIEMEHTHBIH aHaNM3, YIIEBOAOPOAb» (JabopatopHbie paboTel: "OumcTka
OpPraHMYeCKUX coeTMHeHUM. KaueCcTBEeHHBIN 3JIEMEHTHBIN aHAJIU3 OPTaHUYECKUX COEUHEHUI", CTp.
5-8, "IIpenensHble ymeBonopoas!”, ctp. 9-13, "HenpenenbHble yIeBoIOpOAbI psia dTHIEHA", CTP.
14-19, "HenpenenbHble ymieBoAopoAsl psiga anetwneHa", cTp.20-24, "ApomaTuueckue
ymeBomopoasl", crtp. 25-30); II) maGoparopnoro mpaktukyma A.H. CaepueHKO
«Kucnopoaconepxamiye opraHHYecKue COeAMHEHUs» (i1adopartopHbele paboTsl: "CHUPTBL U HX
npousBoaHbIe",cTp. 4-11, "denons",cTp. 12-16, "Anpaeruast u keronst",ctp. 17-24, "KapOboHoBbIe
KucnotThl",cTp. 25-31).

6. MeToauueckue ykazaHusi N0 opraHu3auum usyueHust QUCUMNIHLI (Mogyns)

CamocrostenbHas pabora BiiIodaeT paboTy ¢ y4yeOHOW M HaydHOM JIMTepaTypod mpu
MOJATOTOBKE K JIabOpaTOpHBIM paboTaMm, JEKIUsIM H K 53k3ameHy. CamocrosiTenbHass pabora
NPOBOTUTCS C  IENBIO: CHCTEMATH3allid W 3aKpEIUICHWsI, YDIyOJNeHWss W  pacIIupeHUs
TEOPETUYECKUX 3HAaHUM M  TNPaKTUYECKUX YMEHUH, NpuoOpeTaeMbIX CTyIEHTaMH B XOe
ayJUTOPHBIX 3aHATUH; (OPMHUPOBAHUS YMEHHH NCTIOIB30BAThH CIIEHUAIBHYIO JTUTEPATYPY; PA3BUTHS
IIO3HABATEJIBHBIX CIIOCOOHOCTEH M AKTUBHOCTH 00yUaroImuxcs; (POpMUPOBaHHS CAMOCTOATEIBHOCTH
MBILUIEHHUS, CIIOCOOHOCTH K CaMOpPa3BUTHIO, CAMOCOBEPLICHCTBOBAHUIO M CaMOpeaIn3aliy;
pa3sBUTHS HCCIIEIOBATENLCKUX YMeHHHA. CamocTosATenbHas padoTa NMpU H3YYCHHH JAUCHUTUINHBI
nojpasjensercss  HaTpu Buaa: 1) ayauTopHas caMocTosTelnbHas paboTa (BBIIOJHEHHE
nabopaTopHBIX paboT); 2) caMocTosATeNlbHAs paboTa MO KOHTPOJIEM MpernojaBaTes (IJIaHOBBIE
KOHCYJIBTAIlMM, 9K3aMEH); 3) BHEAayIUTOpPHAs CaMOCTOSTENIbHass padoTa TpU BHITOJHEHUU
CTY[ICHTOM JIOMAalllHUX 3aJJaHUi y4yeOHOro M TBOPYECKOro Xapakrepa (IMOATrOTOBKA K JIEKLHUSM,
WH/IMBUYaIbHbBIE PAa0OTHI MO OTJEIBHBIM Pa3/ieiaM COACPIKaHUS TUCIUTLTIHBI).

JUid MOAroTOBKM K Ja0OPAaTOPHBIM 3aHATUSAM HEOOXOIMMO HCIIOJIb30BaTh METOAMUYECKHUE
yKa3zaHus (J1abOpaTOpHBIA MPaKTHUKYM) K BBINOJHEHHIO Ja0opaTopHbIX paboT (Oubimoreka
kadenaper OBI'). Kaxnprii paszgen MeTOOMYECKHMX YKa3aHui (J1abopaTOpHOTO TMPaKTHKYMB)
3aKaHYMBAETCS IEPEYHEM KOHTPOJBHBIX BOIIPOCOB, HA KOTOPbIE HEOOXOIUMO OTBETUTh NUCHbMEHHO
¥ 0pOpMUTH B OTYET B BUJE TCOPETUUECKOHM INIaBbl K KOHKpETHOMH JlaboparopHoii pabore (Imasa 1
TeopeTtnueckas 4acThb).

CrylieHT 3alMIaeT 0T4YeT HHANBUIYAIbHO.

JlomyckoM K BBITIOJIHEHHSI JIAOOPATOPHBIX PadOT SBISETCS MPOXOXKACHUE MHCTPYKTa)ka I10



TexHuKe Oe3omacHocTH (1-e 3aHATHE) W 3HAHUE TEOPHM M XOJa dKcrepuMeHTa. CTYAEHT J0JDKEeH
OBITh TOTOB K Ka)X/JOMy 3aHSATHIO - BBIMOJIHAET TEOPETUUYECKYI0 YacTh W 3alIMILAET €€ Iepes
IPOBEIEHUEM KCIIEPUMEHTa (OTBEYAET YCTHO HAa BOIPOCHI).

JlaGopaTopHasi paboTa BBITIOIHIETCS CTYIECHTOM B ayIUTOpuUU. Pe3ynbratel J1abopaTtopHOH
paboTel opopMIIAIOTCS B BHAE OTAenbHOM miaBbel (I71aBa 2 DKcnepuMEHTaIbHAS 4YacTh).
OKclepUMEeHTallbHasi 4YacTh BKJIIOYAET XOJi paloThl, pe3ynbraThl OMbITa (TOATBEPIKIAIOTCS
XUMHUUYECKUMHU PEaKIUsIMU, pacieTaMu ), HAOIIOACHUS U BBIBOJIBL.

JlaGopatopHas paboTa pa30UBaeTCcsi Ha HECKOJIBKO ITAIOB:

I - KamepanpHblii otan 1 (mmaHupoBaHue) - a) MOCTAHOBKA IeNiel U 3a71a4 paboThl, MOA00p
JUTEpaTypbl M HAMMCAaHUE TEOPETHUYECKOW YacTU OTYETa, C MCIOJb30BAaHUEM KOHTPOJBHBIX
BOIPOCOB M0 Teme; 0) cocTaBlIeHHE MIaHa paboThI (MIPEAyCMOTPEHHOTO METOAUKO); B) MOJIyUEeHHE
JIOITyCKa K BBITIOJTHEHUIO JIAOOPAaTOPHON pabOTHI.

I — Kamepanenbiii stanm 2 (9KCIEPUMEHTAIBHBI) — a) BBIIOJTHEHHE padoT
(mpeyCMOTPEHHBIX METOAUKOH); ©0) 00paboTka pe3yabraTOB AaHAJUTUYECKOrO OIpeNeIeHUs
(BBIpa’KE€HHE pE3yBTAaTOB YEpe3 KOJI-BO, MAcCy, KOHIIEHTPAIMI0, MACCOBYIO JIOJIIO BELIECTBA U TIp.,
COIIACHO ~ METOJMKE); B) IPOTOKOJUpPOBaHHE HAOMIOAEHUH, (OPMYIUPOBKA BBIBOJIOB; T)
[IOArOTOBKA OTYETA.

III — 3amuTa oTuera (MHAUBUIYATHHO).

[Ipu pemenun 3agad M MOATOTOBKE K JIAOOPATOPHBIM 3aHATHAM PEKOMEHAYETCS
pykoBoacTBOBaThesa npakTukymom: T.K. Muxansuenko, JI.B. benoyc. Xumus: THUIIOBBIE PEIICHUS
3a/ad MO Kypcy OOIIel W HEOPraHWYeCKOM XHWMHH: MPAKTUKYM IO OOIIeH W HEOPraHWUYeCKOH
xumun / T.K. Muxanpuenko, JI.B. benoyc. - Bnanuoctok: M3a-so BI'YOC, 2020 - 72 ¢. BapuaHThl
3aja4 mpencraBieHsl B yueOHOM mocobun T.K. Muxanpuenko. Xumusi: 3aqaqn, YIpaKHEHHUS U
KOHTPOJIbHBIC 3aJIaHus 110 o0mel xumuu. - BmaguBoctok: M3a-so BI'YDC, 2020. - 44 ¢. (cm. cTp.
35).

Crynents! 30O BBINOMHAIOT PEIIEHUE 33a]1ad B paMKaxX KOHTPOJIbHOM paboThI 10 BapHaHTaM
KOHTPOJIbHBIX 3a7aHui. BapuaHThl KOHTPOJIBHBIX 33JaHUN MpenCcTBIEHbl B yueOHoM nocodun T.K.
MuxanpueHko. Xumus: 3ajnauu, YNpPa)KHEHWH W KOHTPOJBHBIE 3aJHUA IO OOWIEH XWMHUH. -
Bnamusoctok: U3a-8o BI'YOC, 2020. - 44 c.

KoHTpobHBIE BONPOCHI A1 CAMOCTOSITEIbHONH OLCHKH KAa4eCTBA OCBOCHHMS y4eOHOMH
AUCHHUILINHBI

Uro Ttakoe okcuapl? Kak ux kiaccuUIMpyroT Mo XMMHUYECKUM CBOHMCTBaM?
UTto Takoe TUAPOKCHUIBI?
Knaccudukanus ruipokcuios.
UYTto Takoe OCHOBHOCTH KHCIIOTHI, KUCIIOTHOCTh OCHOBaHUS?
Haiite onpenenenune comu. Kiaccupukamus coeid.
Kaxkune kucioTer 00pa3yroT KUCIbIE COTU?
Kakue ocHoBaHus1 00pa3yoT OCHOBHBIE COJIH?
XUMHUYECKUH IJIEMEHT, aTOM, MOJIeKyJ1a?
9. IlpocTele U CI0KHBIE BEIIECTBA?
10. Xumuyeckue HopMyIbl BEIIeCTB?
11. 3akon mocTostHCTBa cocTaBa’?
12. OtHOCHTENBHAs aTOMHAsl U MOJIEKYJIIpHAsl Macca, MOJIsIpHast macca?
13. Tlocrosinnas ABoraapo?
14. Ilepuomnueckuii 3akoH Menpaeneena?
15. 3akon I'eit-Jlroccaka?
16. 3akon ABoraapo?
17. MonspHslii 00beM raza?
18. VYpasuenue Knaiinepona?
19. VYpaBaenue Menaeneena?
20. Hamummure moyiHble 3JeKTPOHHBIE KOH(MUTYPAIIH aTOMOB 3JIEMEHTOB C MOPSIAKOBBIM
HoMmepoMm 17 u 25.
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Hanummre 35ekTpoHHbIE KOHPUTypalliu aTOMOB XJiopa ¥ Mapranua u noHos Cl™ u Mn?2*.
Hanummre 35ekTpoHHYI0 KOH(pUTrypanuo aToMoB (ocdopa 1 BaHaus. SBIAIOTCS I OHU
aHajoramu?

Hanuimmre 351eKTpoHHY0 KOH(PUIypaluio OepulIns U yKaKuTe 1eMeHThI-aHanoru. Kak
M3MEHAIOTCS CBOMCTBA aHAJIOTOB C YBEIMUYEHUEM HOMepa nepuoja’?

[TpuBeauTe HNeKTPOHHYIO KOH(pHUTYpanuto Kaus. [TokakuTe, Kak M3MEHSIOTCS CBOMCTBA
AJIEMEHTOB MEPHO/Ia, B KOTOPOM HaXOAUTCS KAJIUH.

Hanummre anekrponnsie koHgurypauuu atoMoB Fe u F, a Taxxke nonos Fe 2t Fe3tuF.
VKaxuTe, y KaKUX U3 HUKE IPUBEIECHHBIX MOJIEKYJI XMMUYECKHUE CBA3U UMEIOT MOJISIPHBIN
xapakrep: F,, CO, H,.

YKakuTe nocie10BaTeIbHOCTh BO3pACTaHUs 3JIEKTPUUECKOI0 MOMEHTA AMUIOIS y CBsi3el: B-
N, B-F, B-C, B-O, B-Br.

Onpenenure BaJIGHTHOCTb HoJla U (hocopa B OCHOBHOM UM BO30YkKI€HHOM COCTOSHUSX.
VYkaxxute MexaHu3M 00pa3oBaHUs CBSA3eH B MOHE TMIPOKCOHUS H3O+. Kaxkyto BaneHTHOCTh
UMEET KUCIIOPO B 3TOM HOHE?

Kakyto npoctpaHcTBeHHYI0 KOH(pUrypanuto umeroT Moiiekyisl BaCl,, PbCl,, PbCly, Br,,
AsHj, H,Te, CFy4, GeHy, PCls, SBrg? Kakue u3 3TuX MOJIeKyJI OJISPHbI?

OcHOBHBIE CBOWCTBA MPOSBIISECT BBICIINI OKCHJI DJIEMEHTA: Cephl, a30Ta, Oapus, yriepoaa?
Kak u3meHstorcst cBoicTBa riIpOKCUAOB, 00pa30BaHHBIX METalIaMu TJIaBHOM noarpymisl 11
IpyMIbL, IPU YBEINYCHUH 3apsja siipa aToOMOB?

N3menuTcs nu coiictBa BemiecTs B psixy NaOH — Mg(OH) , — AI(OH)3?

YeMm 00ycioBiIeHa aJI0TpOnus?

B gewm 3akmogaroTcs cBolcTBa aM(OTEPHBIX THIPOKCUIOB?

Yemy paBHa MOJIsIpHasi KOHLICHTpALMsl SKBUBAJICHTA, MOJIIPHAst KOHLEeHTpauusa u TuTp 20 %
pactBopa cynbdara Mmaraus?

Kakoii 06beM pacTBOpa cepHOI KUCIOTHI MJIOTHOCTHIO 1,8 r/cM> ¢ MaccoBOii ToIeit H,SO,4

88 % Hazmo B3ATH I IPUTOTOBIICHHSI pacTBOpa KUCIOTH 06beMoM 300 cM>, TIIOTHOCTHIO 1,3
r/cM> i MaccoBoit Koreit H,S04 40 %?

B BoznHOM pacTBOpe crynenyaro quccouunpyet: K,SOy, Ky S, HyS, NaySOy.

Peaxiun noHHOTO 0OMEHa HIYT /10 KOHIIA B pe3yJibTaTe 00pa3oBaHus?

CocraBbTe MOJIEKYJIIPHOE U [TOJHOE HOHHOE YPaBHEHUE, COOTBETCTBYIOIIEE COKPAILIEHHOMY
MOHHOMY YPaBHEHHUIO: CO32' +2H" — CO, + H,0.

Heiirpanbnyto cpeny umeer Boaublil pactBop: NaNOj, FeSOy4, Na,S.

KucnorHocTh NOYBBI MOKHO yBenn4UTh BBeeHue pactBopa: NHyNO3, NaNO3, NaCl,
Na,SOy.

Kakwue pacTBops! HasbiBatoTcst OypepHbiMu? [IpuBennuTe npuMepsl.

Yro takoe OydepHas eMKOCTb, U OT KaKUX (PAKTOPOB OHA 3aBUCUT?

Ha yem ocHOBaH MexaHU3M JIeHCTBUs Oy(epHBIX cucTeM?

[TpuBectu ypaBHenus mist pacueta pH OydepHbIX pacTBOpPOB.

KakoBo 3HaueHue OydepHbix cuctem?

Borauciuts pH ¢popmuatHoTro OydepHoro pactBopa, B 111 koToporo coaepxkutcs o 0,1M

HCOOH (K ;e = 1,8%10%).

Beruncauts pH aneratnoii 6ydepHoit cmecu, conepxameii B 11 0,15M CH3;COOH u 0,2M
CH3COONa (K, = 1,8%107).

BbrauciuTh MOJISIPHYIO KOHIICHTPAIIMIO PAaCTBOPA MypaBbHHOM KUCIOTHI, ecii pH =3, a K ¢
= 1,8%104,

I'maponus npotekaer npu pactBopenuu B Boje: CaBr,, Ba(NOj),, Na,SOy, AICI;?

Bogna. CBoiicTBa BOJEL.
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OCHOBHbIE XapaKTEPUCTUKH PaCTBOPOB.

[Ipomeccel, mpoTekaronme Ipu pacCTBOPEHUH, TETIOBOH 3P (HEKT pacTBOPEHUSI.
Teopust 3NEKTPOIUTUYECKON JUCCOLIHAIIH.

Crernenb TUCCOLUALIAN.

CusbHbIe U cilabble 3JIeKTPOITUTHI.

KoHncranrta nqucconuanuu. 3akoH pazseaeHuss OcTBanbpia.

3aKOH ANEKTPOHEUTPATBHOCTH PacTBOPA AJIEKTPOJIUTA.

HNonHoe npousBeieHre BOIBI.

Bonopoansliil mokasaress.

DHeprus.

BuyTpeHnHss sHeprus.

Tennora.

Pabora.

[lepBoe HavasI0 TEPMOJIUHAMUKH.

3aKOH SKBHBAJIICHTHOCTH TETUIOTHI M pA0OTHI.

DHTanbIus.

TennoBoii 3¢ (hekT XUMUIECKOI peaKIyu.

3axoH ['ecca.

OHTponus.

Bropoe Hauano TepMOIMHAMUKH.

CBoOoanas >Heprust [ m60ca kak KpUTEpHil HAPABJICHHOCTH TIPoIIecca.

CKOpOCTh XMMHYECKOUN peakiui. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaKIuu OT
KOHIICHTPAIIUU Pearupyronux BEIeCTB.

KoHcranTa ckopocTH peakiiuu. MoJeKkyIsipHOCTb U MOPSIIOK PEAKIINH.
Karanutnueckue peakiuu. ['OMOTreHHBIN U reTepOreHHbIN KaTaius.

3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKluy OT TeMIEPaTyphl. TemMiepaTypHas
3aBUCUMOCTb KOHCTAHTbI CKOPOCTH PEAKLIUU.

DHeprusi akTUBAIMU XUMUYECKOH peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCA.
Xumuyeckoe paBHoBecHue. KoHcTaHTa paBHOBECHS.

@dakTopsl, BaUsAOLME Ha cMenieHue pasHoBecus. [Ipunnun Jle-Illartense.
OKHUCIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuy. [IpuBenuTe npuMepsl TUITHYHBIX
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.

PaccraBbre K03()(HUIIMEHTH B ypaBHEHUSAX, IPUMEHUB METOJI JIEKTPOHHO-MOHHOTO OanaHca:
a) K2Cr207 + st + H2804 — Crz(SO4)3 +S+ K2S04 + Hzo, 6) Ag + HNO3(KOHI_I) —
AgNOj; + NO, + H,O Ykaxure OKUCIUTENb U BOCCTAHOBHUTENb.

I'ne pacnosioxkeHbl METAIUIBI B IEPUOAMYECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB
J.N.Menneneena?

KakoBbl 0COOEHHOCTH CTPOEHUSI aTOMOB METAIIIIOB?

B uéMm paznuume B CTpOEHUHU BHEIIHETO SHEPIeTHUECKOT0 YPOBHS Y METAILJIOB U
HEMETaJlJIOB?

CKOJIbKO HApY>KHBIX AJIEKTPOHOB UMEIOT aTOMBI METAJUIOB TJIABHBIX U TOOOYHBIX MOATPYMII?
B kakux gopmax MOTyT HaXOAUTHCSI METAJLIBI B IPHPoIe?

Kak yctpoeHa kpucTamyeckas peieTka MeTauioB?

KakoBbl uznueckue cBOMCTBa METAIIOB?

Kax M0O>XHO MOTy4UTh METAJIBI U3 UX COCTUHEHUN?

Kak BemyT ce0si aTOMBI METAJUIOB B XMMHUECKUX PEAKIUAX U IoYemy?

Kakue cBoiicTBa — OKUCIMTENEH UM BOCCTAHOBUTEIEH — IPOSBISAIOT METAIIIIBI B
XUMHUYECKHUX Peakiusix?

Pacckaxxute 00 3JEKTPOXUMHUYECKOM P HAMPSHKEHUH METaIOB.

[lepeuncnure peakinu, B KOTOPbIE MOT'YT BCTYIAaTh METAJUIBI.

KakoBo 3HaueHue METaIOB B )KU3HU YEJI0BEKA?

Brruncaure temneparypy 3amep3aHust BogHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
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nonen 3%.
Beraucnure maccy pu6o3st CsHijO5, kKoTopyto cienyer pactBoputh B 180 r Bozbl, 4TOObI

MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kaxoit u3 pacTBOpoB 00s1a71a€T OOJIBIITUIM OCMOTUYECKHUM JIaBJIICHHEM: cojiepkamuii 0,2 Mob

AICl; umu 0,2 mosb CgH,Og B 1 v pactBopa? Crenens auccoumarn AlCI; pasma 0,75.
Brruncaure temneparypy 3amep3aHusi BOIHOro pactsopa puoosst C sH;(O5 ¢ maccoBoit
nonent 3%.

Berauciure maccy put6osst CsH(Os5, koTopyto ciaefyet pacTBOpuTh B 180 r BoJbI, 4TOOBI

MOJIyYUTh pacTBOp ¢ Temneparypoit kunenus 100,1°C.
Kakoii u3 pactBopoB 06s1a7aeT 60JbIIMM OCMOTUYECKUM JaBlIeHUuEM: coaepskamuii 0,2 Moib

AICI; umu 0,2 moss CgH,Og B 1 im> pactBopa? Crenens auccoumarin AlCI; pasna 0,75.

CocTaBbTe cXeMy rallbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JICKTPOIAMH SBIISIOTCS
MarHueBasi U IMHKOBAs TJIACTUHKHU, OMYIIEHHBIE B PACTBOPHI X HOHOB C aKTUBHOMU
KoHIIeHTpanuen 1 Mmonbs/n? Kakoil MeTas sSiBisieTCs aHOA0M, Kakoil katogoM? Hammmmre
ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu, MPOTEKAIOIIEH B 3TOM
raJbBaHUYCCKOM dJIeMeHTe, U Berauciaute ero JJ(C.

MarnueByto IJIaCTUHKY OIyCTHJIA B PacTBOP €ro cosd. [Ipu 3TOM 351eKTpOAHbII MOTEHIHA
MarHus oKasajucs paBeH — 2,41 B. Borancnure KOHIEHTpAIMIO HOHOB MarHust (B MOJIb/J).
CraHIapTHBIN SJEKTPOIHBINA TOTSHITMAT HUKENS O0bIlne, yeM KobanbTa. I3MeHuTces mu 310
COOTHOIIIEHHUE, €CITH U3MEPUTH OTEHIIMAT HUKEISl B PACTBOPE €0 MOHOB C KOHIICHTpAIUe
0,001 momw/i, a mOTEeHIAIBI K0OaThTa — B pacTBOpE ¢ KoHIeHTpanwuei 0,1 Mons/n?

Kax mpoucxoaut armochepras koppo3ust ctanu? Hanummure 3JeKTpOHHBIE YpaBHEHUS
aHOJIHOT'O U KaTOJHOTO MPOLIECCOB.

Kax mpoucxoaut koppo3usi IMHKA, HAXO/ISIIETOCS B KOHTAKTE C KaAMUEM B HEUTPAIHHOM U
KkuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE ypaBHEHHE aHOJHOTO U KaTOJIHOTO MPOIIECCOB.
Kaxkoii coctaB npoayKToB KOppo3uu?

MeJb HE BBITECHSIET BOAOPO U3 pa3daBieHHBIX KucioT. [Touemy? OnHako, eciu K MeTHOM
IUTACTUHKE, OMYIIICHHON B KUCIOTY, TPUKOCHYTHCS IIMHKOBOMW, TO HA ME/IM HAUMHACTCS
OypHoe BhIIeneHHE BoAopoaa. OOBSICHUTE TO SBICHUE, COCTABUB YPaBHEHUE AaHOAHOTO U
KaTOJHOT0 mpoieccoB. Hanmummure ypaBHeHHE MTPOTEKAOIIEH XUMUYECKON PEaKIInu.

K xakomy THIy TOKPBITHI OTHOCATCS OJIOBO Ha CTalv U Ha Meau? Kakue mporeccsl OyayT
MPOTEKATh IPHU aTMOC(EPHON KOPPO3UH JTYKCHHBIX (OJIOBTHUPOBAHHBIX) CTAJIU M MEITH, TIPU
HEeUTpasibHOU peakuuu cpenbl U 298 K? Hanummure ypaBHEHHE KaTOAHBIX U AaHOIHBIX
peaKuui.

[IpuBenuTe MpUMEPHI KATOIHBIX U AHOJHBIX MOKPBITUH 11 KoOanbTa. CocTaBbTE ypaBHEHUE
KaTOJHBIX U aHOJTHBIX MPOIIECCOB BO BIAKHOM BO3/IyX€ U B PACTBOPE COJITHOM KUCIOTHI IPH
HapYIICHUU LIETOCTHOCTU MOKPBITHS.

Hanummure ypaBHEHHS 3I€KTPOAHBIX PEaKIUid, MPOTEKAIOIIUX MPY KaTOJAHOM 3alUTe
CTaJIbHBIX TPYO.

Kakas macca (T) ruapokcu/ia Kaiausi 00pa3oBajiach y KaTo1a pH JIEKTPOJIH3E pacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAECIMIOCH 11,2 11 KMCIIOpOAa, N3MEPEHHOTO IIPH H. y.?

Omnpenenure Maccy LHMHKA, KOTOPBIN BBIIETUTCS HAa KaTO/E MPH 3JIEKTPOIM3E CybdaTa
LIMHKa B TeueHue 1 4 npu Toke 26,8 A eciu BbIX0]1 IMHKA Ha TOKY paBeH 50 %.

Kakas macca (r) H,SO4 006pa3yeTcs 0k010 HEpaCTBOPUMOTI'O aHOA IIPU IIEKTPOIIU3E
pactBopa Na, SOy, eciiu Ha aHOZIE BbIIEISIETCS KUCIOpol 00beMoM 1, 12 J1 u3MepeHHbI! npu
H.y? Beruncnute mMaccy BellecTBa, BBIICISIONIET0oCcs Ha KaTtoe. Kakue TUIIbI JUCTIEpCHBIX
CHCTEM BbI 3HaeTe?

CocTaBbTe cXeMy raJiIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM 3JIEKTPOIAAMHU SBIISIOTCS
MarHueBasi U IMHKOBAs TUIACTUHKHU, OMYIICHHBIE B PACTBOPHI UX HOHOB C aKTUBHOU
KoHIeHTpanuei 1 monb/n? Kakoit Metasut siBisieTcst aHOJ0M, Kako karogom? Hamwmme
ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHOMN peakliy, IPOTEKAIOLIEi B 3TOM



raJbBaHHMYCCKOM dJIeMeHTE, B BeruuciuTe ero DJ1C.

115. MarnueByro IaCTUHKY OIYCTHJI B PACTBOP €ro coiu. [Ipyu 3TOM 371eKTpOoAHBIA TOTEHIIUAT
MarHus okasajucs paBeH — 2,41B. Boruncnure KOHIEHTpaIMIO HOHOB MarHus (B MOJIb/J).

116. CranmapTHBII 2I€KTPOHBIN MOTEHIMA HUKENS O0ble, 4eM KoOaabTa. MI3MeHHuTCs I 3TO
COOTHOILIEHUE, €CIIM U3MEPUTH TOTEHIIMAN HUKEIIA B PACTBOPE €0 HOHOB ¢ KOHIICHTpauei
0,001 monb/11, a MOTEeHIIMAIBI KOOATIBTAa — B pacTBOpe ¢ KoHIeHTpauuei 0,1 moas/n?

117. Kak nmpoucxomut atMocdepHast Kopposus ctain? Hanmummre 3JIeKTpOHHBIE YpaBHEHHS
aHOJHOTO M KaTOJHOT'O IPOLIECCOB.

118. Kaxk mpoucxoauT Koppo3us IMHKA, HAXOASIIETOCs! B KOHTAKTE C KaAMUEM B HEUTPAIbHOM U
kuciaoM pactBopax. CocTaBbTe 3JEKTPOHHBIE YpaBHEHHE aHOJHOTO U KaTOIHOTO MPOIIECCOB.
Kakoli cocTtaB MpogyKTOB KOppo3un?

119. Menp He BBITECHSIET BOAOPOA U3 pa3daBiIeHHbIX KucioT. [loyemy? OqHako, eciu K MEHOM
IUTACTUHKE, OIYLICHHON B KUCJIOTY, IPUKOCHYTHCS [IMHKOBOMW, TO HA MEIX HAYMHAETCS
OypHoe BbleneHue Bogopoaa. OObsiCHUTE 3TO SABJICHHE, COCTABUB YpaBHEHHE aHOJHOTO U
KaTOJHOTO IpoueccoB. Hanmnmure ypaBHEHNE IPOTEKAIOIIEH XUMAYECKON PEAKLIAH.

120. K xakoMy TUIy MOKPBITHH OTHOCATCS OJIOBO Ha cTaidu ¥ Ha Meau? Kakue mporeccs 0yayT
NPOTEKaTh IPU aTMOC(PEPHON KOPPO3UH JTy>KEHHBIX (OJIOBSHUPOBAHHBIX) CTAIN U MEIH, TIPU
HeUTpanbHOU peakuuu cpeasl u 298 K? Hanummre ypaBHEeHHE KaTOIHBIX U aHOTHBIX
peaKuuu.

121. TlpuBemute mpUMEpHI KATOAHBIX M aHOTHBIX MOKPHITUH 17151 KoOanbTa. CoCTaBbTE YpaBHEHUE
KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BIAKHOM BO3/lyX€ U B PACTBOPE COJITHOM KUCIIOTHI IIPH
HapyLIEHUH LEITOCTHOCTU IOKPBITHSL.

122. Hanumure ypaBHEHHS 3JIEKTPOIHBIX peaKLUi, IPOTEKAIOUINX IPU KAaTOAHON 3alUTe
CTaJIbHBIX TPYO.

123. Kakast Macca (T) TuApOKCcHIa KaJlusi 00pa3oBasiach y KaToa MPH AJIEKTPOJIU3E PacTBOpa
K,SOy, ecnu Ha ocHOBe BbIAEAMIOCH 11,2 11 KHNCIOPOAA, U3MEPEHHOTO NPH H. y.?

124. Omnpenenure Maccy IIMHKA, KOTOPBIN BBIIEIUTCS HA KAaTOJIE TIPU JIEKTPOIIN3E Cylibdara
LIMHKa B TeueHue 1 4 npu Toke 26,8 A ecin BbIX0J IMHKA HAa TOKY paBeH 50 %.
125. Kakas macca (1) H,SO4 00pa3yeTcst 0K0JI0 HEpaCTBOPUMOT'O aHO/1a TIPH 3JEKTPOIU3E

pactBopa Na, SOy, eciiu Ha aHOZIE BbIENSIETCS KUCIOpol 00beMoM 1, 12 11 u3MepeHHbI npu

H.y? Beruncnute Maccy BellecTBa, BBIICISIIONIETOCS Ha KaToIe.

Pexomengaunu mo padore ¢ aurepatrypoit

B y4eOHbBIX MOCOOHSX, YKa3aHHBIX B OCHOBHOM TUTEpaType B TOW WIM UHOW MEpE PacKphITO
CoJIep)KaHue IEHTPAIbHBIX TEM HACTOSIICH pabodeit mporpamMmbl. [IoMUMO M3ydeHUS] OCHOBHOM
JUTEpATyphl MO JUCHUIUIMHE «XUMHs», OakanaBpy PEKOMEHIYeTCsl U3YUHUTh JOMOJIHUTEIBHYIO
JIUTEpaTypy

OcoOenHocTH OpraHu3anuu 00y4eHHs IS JIMIL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIN/I0B.

[Tpu HeoOxoAMMOCTH OOyYaroImMMCsI M3 4YMCia JHUI ¢ OMPaHUYEHHBIMH BO3MOXHOCTSMU
30POBbs U MHBAJIMJIOB (10 3asBJIEHUIO 00yYaroIerocs) npenocrapisercs yueoHas nHGopMarus B
JOCTYITHBIX (POPMaxX C yUYETOM MX HHIUBUIAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JJIs JIUL] ¢ HAPYUIEHUsIMU 3PEHUs: B IIe4aTHON (opMe yBEIMUEHHBIM IpU(pTOM; B popme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBHUyaJIbHbIE KOHCYJBTalluH c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYIbHBIC 3aaHUs, KOHCYJIBTAUU H JP.

- 17151 ML C HApYLIEHUAMH CIyXa: B Ie4aTHOW Gopme; B (hopMe IEKTPOHHOIO TOKYMEHTA,
VHAVBUAYaJIbHbIE KOHCYIBTAllMM C IPUBJICYEHUEM CYypIONEPEBOAUNKA; UHIMBUYaJIbHbIC 3a/1aHNUS,
KOHCYJIbTAIlH U Jp.

- JUIs1 JIAL ¢ HAapyIIEHUSIMH OIOPHO-ABUraTeIbHOIO anmnapaTa: B nedaTHoi opme; B popme
AJIEKTPOHHOI'O JOKYMEHTA; UHIMBUyalIbHbIE 3a/1aHUs, KOHCYJIbTALUU U JIP.

7. ®oHO OUEHOYHbIX CpeacTB ANnsl NPOBeAEHUsl TEeKyLero KOHTpons w
NPOMEXYTOYHOM aTTecTauum odyy4aroLmMxca no gucuunnuHe (moaynio)



B coorBerctBum ¢ TpeboBanmsmu DPI'OC BO mns arrecranmm  oOydaromuxcsi Ha
COOTBETCTBUE HX TNEPCOHAIBHBIX JOCTHKCHHHM IJIaHHUPYeMbIM pe3ylbraraM oOOy4deHHs 110
JUCIUTIINHE CO3MaHbl  (OHIBI  OIEHOYHBIX CPEJACTB. THIIOBbIC KOHTPOJIGHBIC 3aJaHHUS,
METOJIMYECKUE MaTepHallbl, OMPEIeNIore IPoLeaypbl OLICHUBAHUS 3HAHUN, YMEHUI U HABBIKOB,
a TaKkKe KPUTEpUU M TOKa3aTeiau, HEeoOXOAWMBbIE M OLEHKM 3HAHWW, YMEHUH, HaBBIKOB W
XapaKTepU3yIolre 3Tanbl POPMUPOBAHUS KOMIIETCHIIUM B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpaMMel, rpeacrasieHsl B [Ipunosxkenun 1.

8. YuyeOHo-meTOgM4ecKoe U WHMOPMaALUMNOHHOE obecnevyeHne AUCLUMIUHDI
(moayns)

8.1 Ocnoenasa rumepamypa

1. Pocun, U. B. O6mas u nHeoprannueckas xumusi B 3 1. T. 1. OOmias xumust : ya9eOHUK
st By3oB / U. B. Pocumn, JI. JI. Tomuna. — Mocksa : U3narensctBo FOpaiit, 2023. — 426 ¢. —
(Bricmiee obpaszoBanme). — ISBN 978-5-9916-3816-6. — Tekct : DSIEKTpOHHBIA //
Oo6pazoBatenpHas T1uiatrgopma [Opaiit [caiit]. — URL: https://urait.ru/bcode/511256 (mara
obpamenus: 06.09.2023).

2. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. O6mmas u Heopranuueckas XUMHUs : y4eOHUK
11t By3oB / E. U. Tynukun. — 2-e u3a., ucrp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. —
385 ¢. — (Bricmiee oOpazoBanme). — ISBN 978-5-534-02226-1. — TekcT : 3MeKTpOHHBIN //
Oo6pazoBatenpHas Tuiatrgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513685 (mara
obpamenus: 06.09.2023).

3. Tynukun, E. 1. Xumus. B 2 4. Yacts 2. Oprannyeckast XuMus : y4eOHHUK JJIs1 By30B /
E. 1. Tynukun. — 2-e u3a., uctp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. — 197 ¢. —
(Beiciee  obpazoBanme). — ISBN 978-5-534-02227-8. — Tekcr : DSIEKTpOHHBIA //
OobpazoBatenbHas tiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513727 (nmara
obpamenus: 06.09.2023).

8.2  Jlonoanumenvnaa numepamypa

1. Tonuapona, ['H. Xumus. Heopranmyeckast xumust : yae6. mocooue / [ToBoik. roc. yH-T
TenekoMMyHuKauid 1 naopmatuku; ['H. TonuapoBa .— Camapa : Uzn-so [II'YTH, 2017 .— 84
c. — URL.: https://lib.rucont.ru/efd/641650 (nata oopamenus: 07.09.2023)

2. Mapkuna, B.M. Heopranndeckas xumusi. AHanuTu4yeckass Xumus : yued. mocoodue /
B.M. Mapkuna .— Opén : U3n-so ®I'6OY BO Oprnosckuii ['AY, 2017 .— 146 c¢. — URL:
https://lib.rucont.ru/efd/636995 (nara obpamenus: 07.09.2023)

3. ITloaropuosa, T. B. Dnexrpoxumus : yue6Hoe mocodbue / T. B. Ilogropaona, A. lO.
Murtpodanos, . M. Cy3nansiea. — Kemepoo : KemI'Y, 2019. — 42 c¢. — ISBN 978-5-8353-

2344-9. — Texkct : snektpoHHBIH // JlaHb : smekTpoHHO-OMOMMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/135248 (mara oOpamenus: 21.06.2023). — Pexum mgoctyma: s
aBTOPU3. I0JIb30BATEIICH.

4. Sxymesa, ['U. DJIEKTPOXUMUA N KOPPO3USA METAJUJIOB : VYueGHo-
metonuyeckoe mocodue / ['U. Sxymesa .— : [6. u.], 2020 .— 49 c. : wn. — URL:

https://lib.rucont.ru/efd/727943 (nata obpamenus: 07.09.2023)

8.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YaAA npogheccuonanvHvle 0zl OAHHLIX U UHOOPMAUUOHHO-CHPABOYUHDbBLE
cucmembsl (npu HeobX00UMOCmuU):

[ToctHayka — unTepHeT-)ypHan o Hayke. URL: https://postnauka.ru/
OopasoBarenbHas matgopma "FOPAUT"

N —



3. XuMuK caiit o xumun. URL: http://www.xumuk.ru/

4. DnexktpoHHO-OnbnMoTeuHas cucrema "JIAHB"

5. DOnexrponHo-6uOnmMoTeyHas cuctema "PYKOHT"

6. Open Academic Journals Index (OAJI). [IpodeccuonanbHas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka uMm. b.H.Enpumua (06a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHANBHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/
8. HNudopmanmonno-cnpapounas cucrema "KoncymeranT Ilmroc" - Pexxum pocryna:

http://www.consultant.ru/

9. MaTepnanbHO-TEXHUYECKOE OobecnevyeHne AMCUUNINHbI (MoAaynsl) U NepevYeHb
MHPOPMALMOHHbIX TEXHOJOrM, ncnonb3yeMbix npwm ocyLlecTBeHun
obpa3oBaTeNnbHOro npowuecca no gucuunnuHe (moaynio) (npu Heo6xO0ANMMOCTH)

OcHOBHOE 000PYI0BAHUE:

[IpoekTop

Axsanuctumisitop PHS AQUA 4

Beckr ananutnueckue BJI-210

Nonomep M-500 6a30BbIit

[xad cym-e1it CHOJI 58/350(351€KTpOH. ,CTallb,BEHT-P)

[IporpaMMHoe obecrieyeHue:
Microsoft Office 2010 Standart

10. CnoBapb OCHOBHbIX TEPMUHOB

ATOM - YaCTHIIa BEIIECTBA MHKPOCKOMMMYECKHX Pa3MEPOB U MacChl, HAMMEHbBINAs YacTb
XMUMHYECKOTO 3JIEMEHTA, SBJISIOIIAsACS HOCUTEIIEM €ro CBOHCTB

AJJIOTpONHUSI - CYNIECTBOBAaHHE JBYX M 00Jiee TPOCTBIX BEHIECTB OJHOTO M TOTO XKe
XUMHUYECKOTO JIEMEHTa, PA3IMYHBIX IO CTPOCHUIO U CBOMCTBAM — TaK Ha3bIBAEMBIX aJNIOTPOIHBIX
Mo TUBUKAIIA WK HOpM.

BajleHTHOCTB - CIOCOOHOCTh aTOMOB XMMHYECKHX 3JIEMCHTOB  0Opa30BHIBAThH
OTIpeieIEHHOE YHCII0 XUMUYECKUX CBA3EH C aTOMaMU JIPYTHX DJIEMEHTOB.

BemecTBa mpocTbie - B MX COCTaB BXOAST aTOMBI OJTHOTO M TOTO K€ XHMHYECKOTO
aMeMeHTa (METAJIJIbI U HEMETAJLIIbI).

BemecTBa CJ10:KHBIE - BEUIECTBA, B COCTAB KOTOPBIX BXOJSAT aTOMBI Pa3HBIX XUMHYECKUX
DIIEMEHTOB.

BoccTaHoBHUTENIb - aTOM B COCTaBE€ MOJEKYJIbl MM HWOHA, KOTOPBIH OTAAET 3JIEKTPOHBI
OKHCITUTEIIIO.

BoccraHoBieHHe ~ —3TO IMpOIECC TONY4YEHHUS DSJIEKTPOHOB BEIIECTBOM, KOTOPBIN
COINPOBOKAAETCA MOHMKEHUEM CTETIEHN OKUCIICHHUS YJIEMEHTA.
BbicokomosiekyasipHble coeJUHEHHs] — (CHH. MOJIMMEpPHI) BELIECTBA C MOJIEKYISPHBIM

BECOM OT HECKOJIbKUX JIECSITKOB THICAY O HECKOJbKMX MHJIJIMOHOB, MOJIEKYJIbI KOTOPBIX COCTOSAT
13 OOJIBIIIOTO YHCIIA TIOBTOPSIFOIIIMXCS TPYIIITUPOBOK.

l'aapBaHMYeCKHid JJIEMEHT — XUMUYECKUN UCTOUYHHK JICKTPUUYECKOTO TOKA, OCHOBAHHBIM
HAa B3aUMOJICHCTBUU JIByX METAJUIOB W/WIM UX OKCHUAOB B DJIEKTPOJIUTE, MPHUBOIAIIEM K
BO3HMKHOBEHHMIO B 3aMKHYTOM LEMH JIEKTpruiyeckoro Toka. Hazean B uects Jlynmxu ['asnbBanu.

Junoab - uaeaau3upoBaHHAs CHUCTEMa, CITyKamlas s TPUOIMKEHHOTO OIMMCAHUS TIOJIS,
co3maBaeMoro 0OoJyiee CIOKHBIMH CUCTEMAaMH 3apsijioB, a TAaKXKe ISl MPUOIMKEHHOTO OMUCAHUS
JEHCTBUS BHEIUIHETO IT0JI HA TAKHE CUCTEMBI.



HN300apbl - 5TO aTOMbI PA3IUYHBIX XUMHUYECKUX 3JIEMEHTOB C OJMHAKOBBIM MAacCCOBBIM
YHUCJIOM.

M3oTonbl - 5TO aTOMBbI, 00JajarolIMe OAMHAKOBBIM 3apsoM siipa, HO Pa3HBIM YHCIOM
HEUTpoHOB B siape. M30TOmbl 0003HAYAIOTCS CHMBOJAMH XMMHUYECKHX 3JIEMEHTOB C HWHACKCOM
CJIEBA BBEPXY, KOTOPBIN MMOKA3BIBAET MACCOBOE YUCIIO.

Hon - opHoaToMHasT WM MHOTOATOMHAsl AJIEKTPUYECKH 3apspKeHHash 4acTHUla,
oOpa3zyromiasicst B pe3yibraTe NOTEpPU WINM NMPUCOECIUHEHUS] aTOMOM, WJIM MOJIEKYIONH OJAHOTO WU
HECKOJIBKMX 3JIEKTPOHOB.

MeTa/uibl KPUCTAJUIMYECKUE BEIIECTBA C 3aKOHOMEPHBIM PACIIONOKE-HUEM aTOMOB B y3/1aX
IIPOCTPAHCTBEHHOM pEIETKY, 00safarone Henpo3payHOCThIO, XapaK-TEPHBIM METaJUIMYECKUM
OJIeCKOM U XOPOIIe CIOCOOHOCTHIO MPOBOIUTH TEIIIO, IEKTPUUECKHUIM TOK U OTPakaTh CBETOBbIE
JIY4H.

Oxucanresb — BEUIECTBO, B COCTaB KOTOPOI'O BXOAST aTOMBI, MPUCOETUHSIONINE K cebe
BO BpEMsi XUMUYECKON PEAKIIUU JIEKTPOHBI.

OxkuclIieHHe  — XUMUYECKHHA MPOLECC, CONPOBOXKAAIOIIUICSA YBEINYEHUEM CTEIICHH
OKHCJICHUsI aTOMa OKHCISIEMOIO BEIIeCTBAa IOCPEICTBOM IMepefadyd 3JIEKTPOHOB OT aToma
BOCCTAHOBUTEJS (JIOHOPA AJIEKTPOHOB) K aTOMY OKUCIUTEINS (aKLENTOPY 3JIEKTPOHOB).

OxucauTe/IbHO-BOCCTAHOBUMTENbHBIE peakuun (OBP), Tak:ke peaokc (COKp. aHIVIL.
redox, ot reduction-oxidation — BoccTaHOBIIEHHE-OKHCIEHUE) — BCTPEUHO-MApaIebHbIC
XUMHUYECKHUE PEAKIMH, IPOTEKAIOLIUE C U3MEHEHUEM CTEIEHEH OKMCIEHHUS aTOMOB, BXOJAILIUX B
COCTaB  pearupymoiux  BemecTB (WIM  HOHOB  BEIIECTB), PpEATU3YIOIIUMCI  MyTEM
nepepacnpesesieHlst AJIEKTPOHOB MEXAY aTOMOM-OKHCIUTeNeM (akIenTopoM) M aTOMOM-
BOCCTAHOBUTEJIEM (JIOHOPOM).

Karaau3zaropsl - BeniecTsa, NpUHUMAIOIINE YYacTUE, HO HE PacXoIylOLIUecs B Ipolecce
peaxkuu.

KucsaoTel — 3TO ClI0’KHBIE BELIECTBA, B COCTaB MOJIEKYJI KOTOPBIX BXOJAUT aKTUBHBIM aTOM
BOJIOPOJA U KUCJIOTHBIN OCTATOK.

KoHuneHnTpanuss pacTBOpoB - BBIPaXAE€T OTHOCUTEIIBHOE KOJIMYECTBO KOMIIOHEHTOB B
pactBope. Paznuuaior maccoBble 1 00bEMHbIE KOHLIEHTPALIUHU, pa3MepHbIEC U Oe3pa3MepHBbIe.

MaccoBbIM 4YHCJIOM aTOMa HA3bIBACTCSI CyMMa OJJIEMEHTApHBIX YacTHIl (HYKJIOHOB) -
poToHOB (Z) u HeltpoHoB (N), coneprkanuxcs B Ape aToma.

MoJiekyaa— 3TO HauMEHbIIAs YacTUIA BEIIECTBA, CIHOCOOHAas K CAaMOCTOSITEILHOMY
CYILIECTBOBaHMIO, 00Najaromas €ro OCHOBHBIMH XMMHUYECKMMHU CBOWCTBAMHM W COCTOALIAs U3
OJIMHAKOBBIX WJIM Pa3HbIX aTOMOB

OKCI/I)IBI — CJIOKHBIC BCIICCTBA, MOJICKYJIBI KOTOPBIX COCTOAT H3 AaTOMOB JBYX
XUMHUYCCKUX 3JICMCHTOB, OJUH U3 KOTOPBIX — KHUCJIOPOM.
OcHOBaHUSI — 3TO CIIOKHEIC COCIUHCHHUA, B COCTaB MOJICKYJI KOTOPBIX BXOAHUT aTOM

MeTaia u ruapokcorpymnmna OH.

PacTBOpMMOCTBIO BelecTBA TPU JIAHHBIX YCIIOBUSX HA3BIBAIOT €r0 KOHIICHTPAIUIO B
HACBHIIIIEHHOM pacTBope. B TakoM pacTBOpe JOCTHraeTcs pPaBHOBECHE MEXIY DPaCTBOPSEMBIM
BEIIECTBOM M PACTBOPOM. B OTCyTCTBHE paBHOBECHS PACTBOP OCTAeTCsl CTAaOMIBHBIM, €CITU
KOHIICHTPAIHUS PACTBOPCHHOTO BEIIECTBA MEHBIIIC €r0 PACTBOPUMOCTH (HEHACHIIICHHBIH PacTBOP),
WIA HECTAaOWJIBHBIM, €CIIM B PAcTBOPE COACPIKUTCS BeEUIeCTBAa OOJIBIIE €ro PacTBOPUMOCTH
(mepechIeHHBIN PacTBOD).

CoJ1M — 3TO CIIO)KHBIE BEIIECTBA, COCTOSIINE U3 AaTOMOB METAJIIOB ¥ KUCIIOTHBIX OCTAaTKOB.

CkopocTh TOMOreHHOH XHMHYECKOW peakuuu - OmpeneisieTcs M0 W3MEHEHUIO
KOHIICHTPAIUX JTIOOOT0 M3 Pearupyronux BEIISCTB B €IUHUIYY BpeMeHHU. OOBIYHO KOHIICHTPAIHH
BBIPA)KAIOT B MOJIB/JI, @ BPeMs B CEKYH/Iax.

CrexuomMeTpusi - pa3Jesl XMMUHU, B KOTOPOM PACCMATPHUBAIOTCS MAacCOBBIE M OOBHEMHBIC
OTHOIICHHS MEXTy pearupyIONINMH BEeIIECTBAMHU.

XHMHS — 4YacTh CCTECTBO3HAHWS, HM3Yy4yaeT COCTaB, CTPOCHHE W CBOWCTBA BEIIECTB,
3aKOHOMEPHOCTH XUMHUYECKHUX PEAKIINI U SIBJICHUS, KOTOPBIMU OHU COIPOBOXKTAFOTCS.

XHMUYECKHIA 3JIEeMEHT — 3TO BUJI aTOMOB C OJJHHAKOBBIM 3apsIOM SIIIED.



IKBHBAJIEHT - 3TO peaJibHas WIM yCJIOBHAs YacTHIlA BELIECTBA, KOTOpPasl SKBUBAJICHTHA: a)
OJIHOMY MOHY BOJIOpOJa WJIN THAPOKCUA-UOHY B JaHHOW KHCIIOTHO-OCHOBHOM peakuuu; 0) ogHOMY
3NIeKTpOoHY B AaHHOW OBP (okuCIMTENbHO-BOCCTAHOBUTEIBHOM PEaKIMN).

JDHTAJBNNA (TEIIOTa 00pa30BaHMA) - 3MCHEHUE SHTAIBINH 00pa30BaHUS OJJHOTO MOJb
XUMHYECKOI0 COCIMHEHUS U3 IPOCTBIX BEIECTB, YCTOMYMBBIX IIPH JaHHBIX YCIOBHUSAX.

IJHTANbNHA (TEIVIOTA CTOPAHMSA) - U3MEHEHHME PHTAJIBIINU CrOpaHus 1 MoJIb BelecTBa 10
BBICIIINX CTA0MIIBHBIX OKCH/IOB COOTBETCTBYIOIIHMX DJIEMEHTOB.

DHTPONUSA - TEpPMOAUHAMUYECKAsT (PYHKLHUS COCTOSIHHUSA, KOTOpas CIY>XUT Mepoi
Oecnopsiika (HEYNOPSAIOYECHHOCTH) CUCTEMbl. BO3MOXHOCTh MPOTEKaHUS SHIOTEPMUUYECKUX
npoueccoB 0OyCJIOBJI€HAa W3MEHEHHWEM SHTPONUHU, MO0 B H30JMPOBAHHBIX CUCTEMAaX OSHTPOIUS
CaMOIIPOM3BOJILHO ~ NPOTEKAloLIero  mporecca  yeenauuuBaercs AS>0  (BTopolt  3akoH
TEPMOJIMHAMUKH).

DJIEKTPOA - TPOBOJAHMKH, HMMEIOLIUE IEKTPOHHYIO MPOBOJUMOCTH (IPOBOJHHUKH 1-ro
poOJla) U HaXOJAIIMECA B KOHTAKTE C HOHHBIM ITPOBOJHUKOM.

DuieKTpoAHbIi nmoteHunan — DJ[C anemMeHTa, COCTAaBICHHOIO M3 JaHHOTO 3JIEKTpoia U
CTaHJapTHOIO BOJOPOJHOIO 3JIEKTPOJA, SJIEKTPOLHBIM IOTCHLIMAI KOTOPOTO IPHHAT PaBHBIM
HYJIIO.

DJIEKTPOJIHM3 — 3TO (PU3MKO-XUMUYECKUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLECC,
IIPOTEKAIOIMI B pacTBOpax WM pacIulaBax IEKTPOJIUTOB MOJ AEHCTBUEM IIEKTPUYECKOTO TOKa,
3aKJIIOYAOIIMICS B BBIJCICHUM Ha JJIEKTPOJAX COCTABHBIX YacCTEM PACTBOPEHHBIX BEIIECTB WU
JIPYTUX BEUIECTB - IPOAYKTOB BTOPUYHBIX PEAKIUI Ha dJIEKTPOIaX.

DJIEKTPOXUMHA. —ITO 00JacTb. XUMHM, KOTOpas YCTaHABIUBACT 3aKOHOMEPHOCTH
B3aUMOJICVCTBUS U B3aUMOCBSI3M XUMHUYECKUX U AIEKTPUUECKUX SIBJICHUN.
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