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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFHﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TECOPUU YIPABJICHUA TEXHUICCKUMHU CUCTEMaAMU

2221

CyZlOBOC 3HeKTpOO60pyHOBaHH€ 1 OCHOBBI JJICKTPOTCXHUKHN

2.2.22

Texandeckas pusnka

2.2.23

DKOJIOTHS

2.2.24

OCHOBBI HAYYHBIX UCCIIEOBAaHUN

2.2.25

TexHonmormueckast (POEKTHO-TEXHOJIOTHYECKAs) IPAKTHKA

3. KOMIIETEHIIMA OBYYAIOIMETI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-1: Cnoco0eH HCIO0JIb30BATh OCHOBHBIE 3aKOHDI €CTECTBEHHO-HAYYHBIX TUCHMILJINH B npocbeccnonam,ﬂoﬁ
ACATCJIBbHOCTH, MIPUMEHATH METOJAbI MATEMATHYCCKOI0 AaHAJIN3Aa U MOAC/IMPOBAHUA, TCOPECTHYECCKOIO H
IKCIIEPUMEHTAJTBbHOI0 UCCJICT0BAHUSA

OIIK-1.1: 3aaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHO HAaYYHBIX JUCHHUIIIIMH, MCTOAbI MAaTCMATUYCCKOTI'0O MOACIIMPOBAHUS aHAaJIN3a U
MOJCIUPOBAHUA, TCOPETUICCKOTO U DKCIICPUMEHTAIIBHOTO UCCIICJOBAHUA

OIIK-1.2: ymers IIpuMeHATh METOBI MATEMATUYECKOTO AHAIN3A U MOAEIUPOBAHUS, TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOIO
UCCIIEI0BaHUSL

OIIK-1.3: Bnagers HaBbikamMy puMeHEHUS 3aKOHOB €CTECTBEHHOHAYYHBIX AUCLUIINH, METOI0B MOJICIIUPOBAHUS U
MaTeMaTHYECKOro aHaIn3a

B pe3yabTaTe 0CBOCHUS JUCHHUIIIUMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

31

3HaTh:

3.2

Ymernb:

33

Buaagern:




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATAS / Kype ATOT
Pazmen | Pa3zgen 1. OcHOBHBIE MOHATHSA W 3aKOHBI XHMHH
Cp O6mrue mousatust xumun /Cp/ 2 2 0
Jlex OcHoBHBIE 3aKOHBI XuMuH /JIex/ 2 2 J1.1 0
Cp OcHoBHbIE 3aKOHBI XUMUH /Cp/ 2 4 0
Paznen | Pa3zpen 2. CTpoenue BemecTBa
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31
Cp Crpoenue atroma /Cp/ 2 4 0
JIab Crpoenue atroma. Perienne 3anay /J1a6/ 2 2 JI1.1 0
31
Jlex IMepronnueckas cucrema. [lepuoamaeckuii 3akoH /JIex/ 2 2 JIT.1JI11.2 0
21032
Cp Iepuoanueckas cucrema. [lepuoanuecknii 3axon /Cp/ 2 4 0
Jlex Xumnueckas cBs3b /Jlex/ 2 2 JI1.1 0
31
Cp Xumuueckas cBs3b /Cp/ 2 4 0
Paznen Paznen 3. XumMuueckasi TEpMOAMHAMHMKA U KHHETHKA
Jlex DHepreTuka XUMHUECKUX peakiuit /JIex/ 2 4 JIT.1 0
31
JIa6 DHepreTuka XUMHUYECKUX peakiuid. Permenne 3anay /J1a6/ 2 2 JI.1J11.2 0
32
Cp OHepreTuka XUMUYECKHX peakiuii /Cp/ 2 4 0
Jlex CkopocTs xumMH4ecKkux peakmnuit /JIex/ 2 2 J1.1 0
31
Jla6 JIP 1. CkopocTh XUMHUECKUX peakituii /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
2.3
32
Cp CKopocTh XUMHUYecKuX peakuuii /Cp/ 2 4 0
Jlex Xumunueckoe paBaosecue /JIex/ 2 2 J1.1 0
€)!
JIa6 JIP 2. Xummdeckoe paBHoBecue /J1ab/ 2 2 JI1.2J12.1 0
2.3
32
Cp Xumuueckoe paBHoBecue /Cp/ 2 4 0
Paznen Pasznen 4. XuMuueckne CHCTEMBI
Jlex PactBopHI 1 uX cBoiicTBa /Jlex/ 2 6 JI.1J11.2 0
32
Jla6 JIP 3. NonHOOOMeHHBIe peaknny /J1ao/ 2 2 JI1.2712.1 0
J12.3
Cp PactBOpEI 1 U cBoifcTBa /Cp/ 2 8 0
Jlex Tanponus coneit /Jlex/ 2 2 0
Jla6 JIP 4. T'unponu3 coneit /J1a6/ 2 2 JI1.2712.1 0
2.3
32
Cp T'uaponus coneit /Cp/ 2 4 0
Jlex OKHUCIUTENLHO-BOCCTAHOBUTENNbHBIC peakiuu /JIex/ 2 4 0
31
J1a6 JIP 5. OKuCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
2.2
32
Jlex DnekTpoxundeckue cuctemsl /JIek/ 2 8 0
€)!
JIab JIP 6. 'anpBanngeckuii anemeHT. JIP 7. DnexTponu3 pacTBOPOB U 2 4 J1.1J11.2 0
pacruiaBoB /J1a6/ 32




Cp OnexTpoxundeckue cuctems /Cp/ 2 10 0

UKP 3amura nadoparopHbix padot /MKP/ 2 2 JI1.1J11.2 0
31

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasnen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHHU

Tema 1.1 OOume MOHATHA XUMHA

OCHOBHBIE IIEJIN ¥ 33/1a9H JUCIUITIIMHEL, €€ CTPYKTypa U CBSA3b C AUCIUILUTMHAMHE B 00IIIel cHcTeMe TIOATOTOBKH CIEIHAINCTA.
Xumugeckuit anemenT. Atom. IIpocTsie u cnoxxHble BemecTBa. OTHOCHTeNbHAsA aTOMHast Macca. Monekyna. OTHOCHTeNnbHas
MornekynapHas Macca. Monbs. MonspHas Macca. OCHOBHbIE METOIBI ONIPEETIEHHUS COCTaBa MOJIEKYJ, AaTOMHBIX U MOJIEKYIISIPHBIX
Macc. DKBUBaJIeHT. MouspHas Macca 3kBUBajeHTa. Kiiaccel U Ha3BaHUS XUMHUYECKUX COEIMHEHUH.

Tema 1.2 OCHOBHBIE 3aKOHBI XHMHUH

3aKOH COXPAaHEHUS MAacChl U SHEPTUH. 3aKOH YKBHBAJIICHTOB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOLIEHHH. 3aKOH
SKBUBAJIECHTOB. | a30BbIE 3aKOHBI.

Paznen 2. Crpoenue BemiecTBa

Tema 2.1 Ctpoenue atoma. MicTopust u3ydeHus CTpOCHUS aToMa. DIIEKTPOH, €To 3apsia, Macca u pasmepsl. OnbiTel Pesepdopaa.
IInanerapHast MOJIeNb CTPOCHUS aTOMa, €€ CBsI3b C TEOpHUEH KBAaHTOB U criekTpamu. Henoctatku Teopun bopa. KBaHToBbIi Xapakrep
norJiouieHus u u3nydenus sHeprun. [locrosunas [lnanka. Ypasuenue ne bpoitns. Ypasuenue lllpenunrepa. CooTHoleHne
HeompeseneHHocTH | eif3enOepra. KBaHTOBBIE uHcia U MX (U3MUECKUil CMBICT. ATOMHas opOuTais. Pacipenenenne 31eKTpOHOB
110 YPOBHSIM U MOAYPOBHSIM B 3aBUCUMOCTH OT YHEPTETHYECKOTO COCTOSHHS. DNEeKTpOoHHAast KoH(urypamus atoma. CoiicTBa
XHMHYECKOTO AJIEMEHTa B 3aBUCHMOCTH OT €r0 AJICKTPOHHOI KOH(OUTYpaIHy.

Tema 2.2 Ilepuonuueckas cucrema. Ilepuoandeckuii 3aKoH

CTpyKTypa nmeproauveckoit cucreMsl. [leproandeckue 1 HENepUOJMIECKIE CBOWCTBA IIEMEHTOB. Pojib aTOMHO#N MaccChl B
kiaccuukanmu. Ilepuognueckuii 3akon J[.11.MenzaeneeBa BaieHTHOCTh. 3aKOHOMEPHOCTH BAICHTHOCTH B 3aBUCHMOCTH OT
MIOJIOXKEHHUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUS pajiyca aTOMa, SHEPIUU CPOJICTBA K AIIEKTPOHY, SHEPTUM HOHU3ALUH U
JIEKTPOOTPULIATEILHOCTH, B IEPUOAUUECKOM cucTeMe. [lepnouuHOCTh U3MEHEHHS CBOMCTB XUMUUYECKUX 3JIEMEHTOB U UX
COCIUHEHUH.

Tema 2.3 Xumuueckast CBA3b.

ITpupona cuit xumuueckoro BzaumozencTsust. MoHHast ¢BsA3b. DIIEKTPOCTaTUUECKOE B3aUMOEHCTBIE HOHOB. CUIIbI OTTAJIKMBAHUS
MeIy pa3HO3apsHKEHHBIMU HOHAMHU Ha OJIM3KUX paccTosHUsAX. KoBaneHTHas CBSA3b. BUIBI KOBaJCHTHOH CBSI3U. XapaKTePUCTUKH
KOBQJICHTHOM CBSI3U: JIMHA, HAIIPABIEHHOCTh, IPOYHOCTh. BaneHTHsil yron. ['uOpuausanys aToMHbIX opOuTaneil. Jueprus
pa3psiBa cBs3u. [1oysapHOCT CBs3H. JIUIMOIBHEI MOMEHT. JUIToH MOCTOsHHBIC W HaBeleHHbIe. OIUMHApHBIE (CHUTMa-) ¥ KPaTHBIC
(n-cBs3M).

Onucanue KOBAICHTHOM CBSA3M METOJIOM BAJICHTHBIX CBSI3€H U METOJIOM MOJIEKYJISIPHBIX OpOUTamei.

Kpucrannsl. TUIBI KpUCTATIIMYECKUX PELIETOK. DHEPrHsl peleTKH. MeTainyeckast CBA3b.

BonoponHas cBs3b. MEKMOJIEKYIISIPHAs. M BHYTPUMOJIEKYIIIpHAsl BOJOPOAHAs CBsI3b. MEKMOIEKYIIIPHOE B3aUMOJIEHCTBUE.
OpueHTannoHHOE, HHAYKIMOHHOE U TUCICPCHOHHOE B3aNMOACHCTBHE.

Kommnekcusle coenqunenus. Koopnunannonnas teopust. LieHTpanbHblil noH (KoMIuiekcooOpazosatens). [Ipupoaa cuin
KOMIUTEKCO00pa3oBaTeiss. 3aBHCUMOCTH ITOJIOKEHHS 3JICMEHTA B ICPHOIUYECKOI CHCTEME H eT0 CIIOCOOHOCTD K
KOMIUTEKCO00pa3oBanmio. JInranapl 1 KoopauHAMOHHOE uncio. [Tpupona cun nmurannoB. BHyTpeHHss u BHemHAs cdepa
KOMIUIEKCHOTO coenuHenus. Kiaccudpukanms 1 HOMEHKIATypa KOMIUIEKCHBIX COSAMHEHMH. 1I30Meprst KOMITJIEKCHBIX COSANHEHHH.
XenaTHble COEIMHEHUS U UX OCOOEHHOCTH.

du3nvecKre CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT XMMUYECKHX CBA3CH.

Pasnen 3 Xumudeckast TEpMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTrka XUMUYECKUX IIPOLIECCOB

[NonsTHEe TepMOIMHAMUYECKOH CUCTEMBI. TepMoIUHaMUYECKUE TapaMeTPhl CUCTEMBl. BHYTpEeHHSSI 9HEeprHs, SHTANBINS (TEIIoTa)
u paboTa. DHTaANBIHNA CUCTEMBI U €€ U3MeHeHue. TepMoXUMUUecKe ypaBHEeHHs. DHTaNbIus (Temnora) oopasoBanus. Terossle
3¢ }eKTH 1 UX HCHONB30BaHIE B XUMHUECKOH TexHOIorny. 3akoH ['ecca u cienctBus u3 Hero. Kitaccuukanms
TEepPMOAVHAMUYECKHX ITponeccoB. HampaBeHHOCTh XUMIUECKHX peakimit. JHTponusa. Coboauas sueprus ['m66ca. CranmaprHas
sHeprusa ['n60ca obpazoBaHust

Tewma 3.2 CkopocTh XUMHUUECKHUX PEaKIIUN

CKOpOCTh XUMHYECKHX PEaKIHii B TOMO- M TeTEPOTCHHBIX CHCTeMaX. 3aKOH JEHCTBYIOMNX MACC I HEOOPaTUMBIX PeaKIuil.
KoncTanTa ckopocTu xXuMuueckoil peakiuu. @axkTopsl, BIUAIOINE Ha CKOPOCTh peaknuil. 3aBHCUMOCTb CKOPOCTH OT TEMIIEPaTypHI.
[Tpasuno Bant-T'odda. Teopust Appennyca. Dueprus aktuBauyi. Llernbie peakiyu. [ToHsTHE 0 PeaKLUAX C pa3BETBICHHBIMU
LersiMU. 3ameurenu peakuuil. doropeakiuu. SnepHble peakuuu. AKTUBHBIE MOsIeKybl. KatanuzaTopsl. ['oMOreHHblld U
reTepOreHHbIH kaTanu3. 3HaueHne qudy3un U BeINYMHBI IUTOMAI pas3aena ¢as.

Tema 3.3 Xumunueckoe u (pa3oBoe paBHOBECHE

[NonsTe 06 0OpAaTUMBIX U HEOOPAaTUMBIX pPeakUsX. XUMHUYECKOoe paBHOBecHe. PABHOBECHE B TOMOT€HHBIX CHCTEMaX. 3aKOH
JEWCTBYIOMNX Macc Ui 00paTUMBIX peakiid. KonctanTta paBHOBecus. @akTOPHI, BIUSIONINE HA XUMUIECKOE PAaBHOBECHE.
Ipurnun Jle Hlarense. TepMoauHaMyuKa XUMUYECKOTO paBHOBecHs. [ 'ereporenHoe paBHoBecue. [IpaBuio das.

Pa3nen 4 Xumuueckue CUCTEMBI




Tema 4.1 PacTBOpBI U UX CBOIiCTBa

Oo6pazoBanue pactBopoB. Kitaccugukanus pacTBopoB. DHepreTika pacTBopeHus. CrocoObl BRIPaXKCHUS COCTaBa PACTBOPOB.
CgoticTBa pacTtBopoB. PacTBopsI HeanekTponuToB. KomuraTusHble cBolicTBa. PacTBOpHI 3ekTponuToB. loHHOE pou3BeeHIe
BO/1bl. BOJTOpOIHBIN 1 THIPOKCUITbHBIN TTOKa3aTenu. HaukaTopsl.

Bydepnsie pacTBopsl.

Tewma 4.2 IN'unponus coneit

OcHoBHbIe THITBI TUAponn3a coneld. CreneHs ruaponnsa. Koncranra rugponusa. Omnpenenenne pH pacTBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHoBUTeNbHBIE peakiu (OBP). OcHOBHBIC TOHATHA AaHHBIX peakuuid. CTeneHb OKUCIEHHS.
OKHUCIIUTENBFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U UX coenuHeHuil. [IpaBuno anekrponHoro 6ananca. YpasHusanust OBP
METOAaMH JICKTPOHHOTO ¥ HOHHO-JIEKTPOHHOTO OanaHca. PasnoBunnoctu OBP. BaxkHelie OKHCIUTEH U BOCCTAHOBUTEIH.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHAS TBOWCTBEHHOCTh XUMHUECKUX 3JIEMEHTOB.

Tema 4.4 DIEKTPOXUMUYECKHE CUCTEMbI

IToHsITHE /IEKTPOXUMHUUECKON cUCTEeMBl. BBl cucTeM. DIeKTpOHBIN OTEHIMAT MEeTaJlIa. DJIEKTPOXUMHUYECKUIL psizt
HanpspkeHni. CBOMCTBa psiia aKTUBHOCTH. XMMHUECKHE UCTOYHUKH 3JIEKTpHUUecKoro Toka. ["anpBanndeckuii snement. [lpunnun
pabotel. Pacyer D/IC. Llenn xumuyeckue, KOHIIEHTPAIIMOHHBIE U OKUCINTENFHO-BOCCTAHOBUTENIbHBIE. DIEKTPOIN3 PACIIaBOB U
BOJIHBIX PacTBOPOB U €r0 3aKOHOMepHOCTH. KaToiHoe BoccTaHOBIIEHHE U aHOIHOE okucieHue. [locaenoBaTensHOCTh pa3psaa
HMOHOB Ha 3JICKTPOJIOB. BTOpHYHEIE MTPOIIeCcChI IPH 3IEKTPou3e. SIBICHHE TIEPSHANTPSDKEHHS. DIIEKTPOJIN3 ¢ HEPACTBOPUMBIMHU H
pacTBOpUMBIMU 35eKTpoAaMu. 3akonsl Papanes. Boixon no Toky. Koppos3usa metamio. OCHOBHBIE BUIBI KOPPO3UU. XUMUYECKas
KOppO3usl. 3allUTHbIE IUIEHKH Ha MOBEPXHOCTH METAJUIOB. DNEKTPOXUMUYECKass KOPPO3usl. Y CIIOBUS, BIUSIOMIKE HAa PaboOTy
KOPPO3HOHHBIX 3JIEMEHTOB. AHOJHEIH nporiecc. KaronHas nenomsapusanus. Jenonspusaropsl. AtMocepHast kopposus. Kopposns B
kucioit cpene. Kopposust nox geficTBHeM Oy IAIOIIIX TOKOB. 3allINTa METAJUIOB OT KOPPO3UH. AKKyMYIATOpHL. Bums!. [Tpuamum
paboTHI.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BeImosHeHHE TPOBEPOYHBIX PabOT
BeImosHeHve U 3ammuTa 1abopaTopHBIX padoT
3ayer no AUCHUILIHHE.

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

Tunossie 3aJJaHus IO JUCHUIIIINHC!

1. Paccuntath SKkBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacniricaTh SIIEKTPOHHYIO KOH(UTYpaIlMio aToMa MapraHia. YKa3aTh BO3MOXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcats KBAHTOBBIMH YHCIIAMH BaJICHTHBIC 3JIEKTPOHEI aTOMA.

3. Paccuntaths TemnoBoi 3((eKT peaknuu ropeHHs aneTuieHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKLUH , €CIH YBEIHMYUTh TeMmeparypy ¢ 50 mo 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KO3(GGHUIIMESHT paBeH 3.

5. Kynma cmectutscst xummudeckoe paBHOBecHe cucteMel A(T) + 2B(r) «>C (x) AH<O ; ecimmn

YBEIMYUTh TEMIIEPATypy
IIOHU3UTh KOHLICHTPALKIO Beuiectsa B
[IOHU3UTH JABJIEHUE B CUCTEME
HaMKCaTh BEIPA)KEHUE I KOHCTAHThl PABHOBECUS IaHHOHU PEaKIMU.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xmopuaa kaneius ([1=1,015 r/m).

7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mpu 25 °C, comepxkanum 15 1 rimroko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YMCTBIM pacTBOpuTeIeM(TIpH TOH e Temmeparype) paBHo 26 klla.

8. Hanwucats peakuuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3zats pH B kaxIoM ciiydae THIPOJIU3A.

9. YPOBHSITH METOIOM JIEKTPOHHOTO OajlaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20

10. Paccuntars D/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 IUIACTHH OJ0BA U MEIH, IPH UX KOHIEHTPALUH B

pacTBopax cooTBeTcTBeHHO [1] Moss/m 1 [0,01] Momb/11. YKa3aTh HampaBiaeHUE IBHKEHUE JIEKTPOHOB.

Bonpocs! k KOIIOKBUYMaM:

1. IlonsiTre 0 BHYTpEHHEN SHEPTUH CUCTeMBI. [1epBbIil 3aK0oH TepMOAMHAMUKH. Ero mpuMeHeHue A5l U30XOPHBIX U H300apHBIX
MPOLIECCOB.

2. [Tonsitre 06 sHTabnMH. 3akoH ['ecca u ero ciencteus. [IoHsITHE O TEIIIOTax 0Opa30BaHUs CIOXHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAIBINY IPU XUMUUECKUX PEAKIIHAX.

3. ITonsarue 06 sHTponuu. Bropoii u TpeTtuit 3akoHbI TepMoanHaMuKU. CTaHAapTHas SHTPOMNUS BellecTBa. PacueT uameneHus
SHTPOIUH CUCTEMBI.

4. Ionstre 06 n300apHO - M30TepMUIECKOM noTeHnuane. OCHOBHOE ypaBHEHNE TEPMOANHAMUKH. Y CIIOBHS BO3MOKHOCTH
npoTekaHus npouecca. Pacuer usmenenus ceoboHou sneprun ['n6oca.

5. Xumndeckas kuHeTuka. CKOpOCTh XUMUYECKOH peaKklui B TOMOTEHHON U TeTepOreHHON cHCTeMaxX. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOHN peakUy OT KOHLEeHTpauuu. Ou3n4ecKuii CMbICI KOHCTAHTBI CKOPOCTH XMMUYECKOH peaKimu.

6. BriustHue TemiiepaTypsl Ha CKOPOCTh Xumudeckor peakuun. Ilpasuno Bant I'odda u TemneparypHsril ko3hdunuent. Teopus
Appennyca. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH peakiiy OT YHEPTrHUH aKTUBALUH.




7. Karanus. OCHOBHBIE MTOJI0KEHHS TEOPHH KaTanu3a. MexaHn3M FOMOTE€HHOTO M TeTepOreHHOT0 KaTaan3a.

8. [lonsATHE 00 OOPATUMBIX PEaKIUsIX K XUMHYCCKOM PAaBHOBECHH. 3aKOH JISHCTBYIOIINX Macc Ui 00paTUMBIX cucteM. CBsi3b
KOHCTAHTHI PABHOBECHS C TEPMOIUHAMIYECKUMH (DYHKIHSMH.

9. IIpunnun Jle-Ilarense. Biusnue naMeHeHus TeMepaTypsl, 1aBlICHUs, KOHIIEHTPALlUK BEIIECTB HA CMELICHUE PaBHOBECHS B
cucTeMe.

10. O6mas xapakTepucTuka pactBopoB. CIiocoOBI BEIpaKEHHsI KOHIICHTPALUI PacTBOPOB

11. OxucnurensHO-BoccTaHOBHUTENbHBIEC peakiiuil (OBP). [ToHsTHE O CTENEHN OKMCICHHUS, OKUCIUTEISX U BOCCTAHOBUTEIISX.
Baxnelinme oKuCIUTENN U BOCCTAHOBUTEIH.

12. Metoapl COCTaBJICHUS YPAaBHEHHIH OKUCIIUTEIHbHO-BOCCTAHOBUTENBHBIX peakunid. OBP B paznuunbix cpenax. Tunst OBP.
13. Teopus 351eKTPOAHBIX OTEHIMANOB. Y paBHeHue HepHeTa. Onpenenenue cTaHIapTHBIX JIEKTPOAHBIX TOTEHIUAIOB.
YeTpoiicTBO BOJOPOAHOTO MMEKTPOAA. Pan HanpsykeHU MeTalIoB.

14. T'anpBaHWYECKHE DJIEMEHTHL. Y CTPOMCTBO U npuHUMT padoTel. Pacuer D/IC.

15. DnexTpoau3 B paciulaBax U pacTBOpax IEKTpoInToB. [locienoBareabHOCTh NPOLECCOB NPOTEKAOLIMX HA aHO/E U KaToJIe.
3akonsl @apanes. Pacuer o6peMa 1 MaccH BEIIECTB, BBIICIUBIINXCS TIPH dJIeKTponn3e. [IpuMeHeHne amekTpoam3a.

16. Koppo3zust MeTannoB. XuMudeckas ,3J1eKTpoxuMudeckast. CriocoOsl 3aIlUTEl METAIIOB OT KOPPO3UH.

17. Axkymynsaropsl. Kuciorasie. lenounsie. [Tpunin paboTs

TwuroBkIe BOIPOCH! K 3amuTe 1ab0opaTopHOil paboTsl «CKOPOCTh XMMUUECKHUX PEAKIHI)

I. Jatp ompeneneHre CKOPOCTH XMMUYECKOH Peakluy B TOMO- M T€TEPOTreHHbIX CHCTEMaXx.
2. 3aK0H JCHCTBYIONIMX MAacc Uil HEOOPaTUMBIX PEaKIIH.

3. Teopust Appenuyca. DHeprusi aKTHBAIMH.

4. IMpasuno Baut-I'odda. TemneparypHsiit K03hPUIIICHT.

TuIoBBIC BOIPOCHI K 3aIUTE JTaOOPATOPHOIl pabOThl «XUMHUYECKOE PAaBHOBECHE)

1. OrmpeneneHre XMMHYECKOTO paBHOBecHs B cucrteMe. Ero ycmosusi.

2. 3aK0H AEHCTBYIONMX Macc I OOpPaTHMBIX PEakIuii.

3. [Mpunun Jle-Ularense.

TuIoBEIC BOIIPOCHI K 3aIIUTE JTa00paTopHOit padoThl «VIOHHO-OOMEHHBIC PEaKIHI

1. Kakne peakiuy Ha3bpIBalOTCS HOHOOOMEHHBIMU? B 4eM MX OTJIMYHE OT IPYTUX THUIOB PEaKIHii?
2. Kakne npusHaku HeoOpaTUMOCTH MOXKHO HaOIIOJaTh BO BPeMs NPOBEICHUS OINbITa?

3. UeM OTIMYAIOTCS CUIIbHBIE HJIEKTPOJIUTHI OT ClIa0bIX?

4. Kakwue BemecTBa OTHOCST K MajoJUCCOLUUPYIOIINAM ?

TuroBeIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «I maponns comnein»

1. Uro takoe ruaponu3? Bunel ruaponusa.

2. KakoBbl KOJTHMUYECTBEHHBIE XaPAKTEPUCTUKHI MONHOTHI MPOTEKaHHs THAPOIU3a?

3. Kaxme ¢axkTops! BIHAIOT HA IPOLIECCH THAPOIN3a?

4. Jlo xaxoif cTeneHu mpu OOBIYHBIX YCIOBUSX MPOTEKAeT THIPOJIN3 MHOTO3apsAHBIX KaTHOHOB M aHHOHOB?
5. Mo:keT 11 pacTBOp OCTaBaTbCs HEHTPAIbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO TMAPONU30BaHa?

6. Kak onpenenuts pH B peakuuu rugposnusa? Uto cayKUT cUrHajaoM Juist onpenesneHus pH?

TuroBsIe BOIPOCH! K 3aIIUTe 1ab0paToOpHOil paboThl «OKUCIHTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

L. UeM OTIMYAIOTCS OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU OT APYIHX XHMUYECKHX PeaKIii?

2. Kaxkue BemiecTBa Ha3bIBAIOTCSl OKMCIUTENSMH, 8 KAKUE BOCCTAHOBUTENAMH?

3. Kakune cBolicTBa — OKHMCIMTENbHbBIE WM BOCCTAHOBUTEIBHBIE — MOTYT IIPOSIBIATL coenuHeHus Mapradina KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MeHSIOTCSI CTENEHU OKHCIEHHs OKUCIUTENS U BOCCTAHOBUTENS?

5. Kakupe creneHu OKMCIEHUS 110 3HAKY MOTYT UMETh METAJIbl U HEMETANIbl B CBOUX COEIMHEHUAX?

IIpoBepounsbie pabOTHI IO TEMaM:
"OCHOBBIHE 3aKOHBI XUMUHN"
"Ctpoenue atoma"

"Xumudeckas CBsI3b"

"DHepreTuka XMMHUYECKUX peakiun'”
"KuHeTnka XMMHUYECKUX peakiuii”
"Xumnueckoe paBHoBecHe"

"CoctaB pacTBOpoB"

"CgoiicTBa pacTBOpOB"

"T'unponus coneir"
"OKHCIUTENFHO-BOCCTAHOBUTENIbHBIE peaKiu'”
"["albBAaHUYECKHUH dJIeMEHT"
"DeKTPOIN3 PACILIIaBOB U PACTBOPOB"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

Kpurepuu koHTpoIIs yCBOEHHsI MaTepUalla JUCLUAIUIMHBI IIPU BHICTABICHUYU IPOMEKYTOUHOM aTTECTAlMK 110 AUCHUILIIUHE:

3ayeT Mo AUCUUILIMHE CTABUTCS 110 UTOraM paboThl 00YJaloIIerocsi B TCUEHUE CEMECTPA, CTYAEHT 00s13aH BBIIIOJIHUTH BCE:
1) maGopatopHbie pabOTHI
2) npoBepoYHbIe pabOTH HA OTMETKY HE HIDKE «YIOBIETBOPUTEIBHOY




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ympaxxHeHus 1Mo oo01ei XuMuu: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBo, oA
JI2.1 | ButBunuHa ['asninHa OO6mmas XxuMust: 1a00paTOpHBIN MPaKTUKYM: IS cTyd. 1 Kypca, oOyu. Hosocubupck: HU'ABT,
Hukonaesna o cretr. 280700 "Texunochepnast 6e30nacHOCTS" 2012
JI2.2 | 3aiines B. I1., XuMHA: METOANIECKHE YKa3aHHU 10 BHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukas H. I1., |pabot 2018
Kupunrok A. U.
JI2.3 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIH MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcmekT nekiuii mo obmiei XuMun
32 | O6pa3zosatensHsiil moptran CI'YBT. DnexrponHsii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHME JUCIHUIIJIMHBI (MOAY JISI)
Haznauenue OobopynoBanue
YuebHas ayAUTOPUS quts | AynutopHast gocka; Komrmekt ydeOHoi Mebenn; KoMIIIekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBBIX 1 | 715 IpOBEACHUS XUMHIECKOTO TIPaKTHKyMa; BRITsDKHOI mkad
WHIWBUIYaJIbHBIX KOHCYIbTAIHHA
YuebHas ayAUTOPHS i | AyoutopHast nocka; Komruiekr yueGHON meOenu; 6 KOMIUIEKTOB Uil JIaOOpaTOpHOH paboThl 1Mo

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTaluu

OTPENENICHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMILIEKTOB JIJIsl JTaOOpaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C TNPOOUPKAMH, OJIEKTPOIBI H3MEPHUTEIHHEIE,
JMEKTPOABI CpPaBHEHHUs); 6 KOMIUIEKTOB [UIS J1abOpaTOpHOH paboOThl 1O  OMpPEICTICHHIO
MOHOOOMEHHBIX peakuil (MTaTUBBI C MPOOHpPKaMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHOM
mxad

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX u
WHIBAYAITbHBIX KOHCYIbTAINN

AynutopHas nocka; Kommiexr yueOHoit mebenn; MynbTuMenuitHoe 00OpygoOBaHUE: IPOEKTOP
(cTaumoHapHBIii), 3kpaH (cTaumoHapHslii), 1K (mepeHocHoi)




