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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI ABIsIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUHM W YMEHHH, HEOOXOAUMBIX IS oOecTieueHus
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.1.1

Beenenue B mpogeccuto

2.12

HUctopus (uctopust Poccuu, BceoOmmast CTopus)

2.13

OKoorus

2.14

Beenenue B nmpogeccuio

2.1.5

DKOJIOTHSI

2.2

)_II/ICIII(IH.]'II/[H])I U MMPAKTUKH, JIS1 KOTOPBIX OCBOCHHUE JAHHOM TUCUUIIJIMHBI (MOI[y.]'Iﬂ) HEOOXO0TUMO KaK

npeiecTByoIee:

221

MaTepHaﬂOBe,ﬂ[eHI/Ie. Texuonorus KOHCTPYKIIMOHHBIX MaT€pHUaIOB

222

dusuka

223

Mertpornorus, CTaHAAPTU3AINSA U CEPTUDUKALIUL

224

ComnporusieHne MaTepUaIoB

225

TCOpeTI/I‘-ICCKaﬂ MCXaHHUKa

226

TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTCXHUKH

227

I'mapomexannka

228

Jerany MalyH U OCHOBBI KOHCTPYHPOBaHUS

229

O01mast 21eKTPOTEXHHUKA U DIEKTPOHUKA

2.2.10

Teopust MEXaHU3MOB MAaIlIUH

2.2.11

Texanueckas TEpMOJMHAMHKA U TEILIONEpEaaYa

2.2.12

Cy}lOBBIe BCIIOMOTI'aTCJIbHBIC MEXaHU3MbI, CUCTEMbI U ychOfICTBa

2213

IInaBaTenbHas

2.2.14

Cy,E[OBLIC KOTCJBbHBIC U IAapOIPONU3BOAANINE YCTAHOBKU

2.2.15

OneKkTpoobopynoBaHHe CyI0B

2.2.16

CynoBble ABUTATEIH BHYTPEHHETO CTOPaHUS

2.2.17

CynoBble TypOOMAIIHEI

2.2.18

CyZ[OBBIe XOJIOAWJIBHBIC YCTAHOBKHU W CUCTEMbI KOHAWUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHonorus TEXHMYECKOTO 06CJ'Iy)KI/IBaHI/IH " pEMOHTa CYyJ0B

2.2.20

OCHOBBI aBTOMATHUKH 1 TCOPUH YIIPABJICHUA TCXHUYCCKUMHU CUCTEMaMHA

2221

OO0wwwuit Kypc TpaHcnopra

2.2.22

CraTucTuka

2223

@unocodus

2.2.24

OKOHOMUKA NPENIPUATHS

2225

rOCyI[apCTBeHHaﬂ TPaHCIIOPTHAs MOJIMTHKA

2.2.26

IenoobOpa3oBaHuE Ha TPAHCIIOPTE

2.2.27

HHdopMannoHHbIE TEXHOIOTHH

2.2.28

Teopust TPaHCIIOPTHBIX MIPOIIECCOB U CUCTEM

2.2.29

TexHonornuaeckre OCHOBBI HUHTCJUICKTYAJIbHBIX TPAHCTTIOPTHBIX CUCTEM

2.2.30

HUcrtopus tpancnopra Poccun

2.2.31

OO6muit Kypc TpaHCHIOpTa

2.2.32

®unocodus

2.2.33

WHadopMannoHHbIE TEXHOIOTHH

2.2.34

Mexannka

2.2.35

TpaHcmopTHas SHEPreTHKa

2.2.36

TpaHCIIOPTHOE Meperpy304Hoe 060PyIOBaHHE

2237

I'py3oBenenue

2.2.38

MexayHapo1HbIe IEPEBO3KHU

2.2.39

OpraHu3anust KOMMEpYecKoi paboThI




2.2.40 | TexHonorus 1 opraHu3anys Neperpy30uHbIX IPOLIECCOB

2.2.41 | Ynpasnenue paboToii MOPTOB

2.2.42 | O6pabotka 1 obcayxuBanue GpaoTa

2.2.43 | MynbTuMOJanbHbIE IEPEBO3KU

2.2.44 | Opranusanys naccaXupCKUx MepeBo30K

2.2.45 | ITaccaxkupckue TPaHCIOPTHBIE CUCTEMBI

2.2.46 | ®uHaHCOBBIN MEHEIHKMEHT

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JUCIUITJINHBI

(MOAY.JI)

YK-1: Cnioco0eH ocymecTBJIATH NOMCK, KPUTHYECKU aHAIU3 ¥ CMHTe3 HHGOPMALMHU, NPUMEHSTh CUCTEMHBIH MOAX0 A1

peuieHus NoCTaBJICHHbIX 3a1a4

VYK-1.1: OcyiiecTBIsIeT MOKUCK, cO0p 1 00padoTKy HH(MOPMAILIMH IS PEILICHUS TOCTABICH-HBIX 33/1a4

VK-1.2: IIpoBomut KpuTHYECKUiT aHATH3 HH()OPMALIUH, TIOTyIeHHON M3 Pa3-HbIX HCTOYHUKOB

YK-1.3: IIpumMeHsieT CUCTEMHBIH MOAX0/ 7S pe-1I€HUs TOCTAaBICHHbBIX 3a1a4

OIIK-3: Cnioco0eH UCnoJb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B MPodeccHOHATBLHOM
ACeATEJIbHOCTH

OIIK-3.1: BrageeT OCHOBHBIMH 3aKOHA-MHU €CTECTBEHHOHAYIHBIX AUCIUILINH, CBI3aHHBIMU C IPO(ECCHOHATBHON 1es-TeTbHOCTHIO

OIIK-3.2: Ymeer NPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX TUCIHUILINH, CBA3aHHBIC B HpO(l)eCCPIOHaJ'ILHOfI
JCATCIBHOCTH

OIIK-3.3: Mcmomb3yeT B podeccruo-HaTbHOH e TETLHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC 3aKOHEI OpraHI/I‘{€CK0171 n HeOpI‘aHI/I‘{CCKOﬁ XUMUU,; KJ'IaCCI/I(bI/IKaI.lI/IIO U CBOMCTBAa XUMHYECKHUX OJICMCHTOB,
BCIICCTB U COGI[PIHGHPIﬁ, HX Ha3HA4YCHHE U 00JacTh MMPUMCHCHHUH.

3.2 | YMeTh:

3.2.1 | Mcrionp30BaTh OCHOBHBIE SJIEMEHTAPHBIC METOJAbI XUMHUYCCKOI'O UCCIICIOBAHUA BCUICCTB U COCIMHEHUM.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BHITTOTHEHHSI OCHOBHBIX XHMHUYECKHX JTJaO0PaTOPHBIX OTIEPaIIvii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)

Bun HaunmenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutreparypa | IlpIlo
3aHATUS / Kypc AroT

Paznen | Pa3gen 1. OcHOBHbIE MOHATHS U 3aKOHBI XMMHMU

Cp O6mmue mousTus xumun /Cp/ 2 2 0

Jlex OcHoBHbIE 3aKOHBI XuMuH /JIex/ 2 2 JI1.1 0

Cp OcHoBHBIE 3aK0HBI Xumun /Cp/ 2 4 0
Pazgen | Pa3gen 2. CTpoeHue BelecTBa

Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0

€]
Cp Crpoenne aroma /Cp/ 2 4 0
JIa6 Crpoenne atroma. Pemenne 3anau /J1a6/ 2 2 J1.1 0

01




Jlex Iepuonnueckas cucrema. Ilepuogmueckuii 3akoH /Jlex/ JI1.1 J11.2
3132
Cp Ilepuonnyeckas cucrema. [leproauyeckuii 3akon /Cp/
Jlex Xumudeckast cBsi3b /Jlex/ J1.1
31
Cp Xumnaeckast cBs3b /Cp/
Paznen | Pa3pen 3. Xumunueckasi TepMOAMHAMUKA U KMHETHKA
Jlex DHepreTrka XUMHYSCKHUX peaknnit /JIex/ JI1.1
91
JIab OHepreTrka XMMHUYECKUX peakuuil. Permenne 3axau /J1a6/ J1.1J11.2
32
Cp DHepreTrka XUMHYECKHUX peaknuit /Cp/
Jlex CKOpOCTh XUMHUYECKHX peaknuii /JIek/ JIT.1
31
Jla6 JIP 1. CkopocTh XUMHYECKHX peaknunii /J1ad/ JI1.1
JI1.2712.1
2.3
32
Cp CKopoCTh XUMHUYECKHX peakmuit /Cp/
Jlex Xumuueckoe paBHoBecue /JIex/ JI1.1
91
JIab JIP2. Xumunueckoe pasHoBecue /J1ab/ JI1.2712.1
2.3
32
Cp Xumuueckoe paBHoBecue /Cp/
HKP WuauBuayansHoe 3ananue 1 /UKP/
Paznen | Paspen 4. Xumuueckue cucTeMbl
Jlex PacTBOpHI U UX cBo¥icTBa /JIek/ JI.1J11.2
32
JIa6 JIP 3. NonHOOOMeHHBIE peaknnu /J1ab/ JI1.2712.1
2.3
Cp PactBopHI 1 ux cBoiicTa /Cp/
Jlex T'upponus coneit /Jlex/
JIab JIP4. T'maponus coneii /J1a6/ JI1.2J12.1
2.3
32
Cp T'unponns coneii /Cp/
Jlex OKHUCIIUTETFHO-BOCCTAHOBHUTENBHBIC peakiun /JIek/
91
Jlab JIP 5. OKUCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu /J1ab/ JI1.1
J1.2J12.1
J2.2
32
Jlex DIEeKTpOXUNIecKue cucTeMsl /Jlex/
31
JIab JIP 6. TanbBannueckuii anement. JIP 7. DnekTpoiau3 pacTBOPOB U JIT.1JI1.2
pacrutaoB /J1a6/ 22
Cp DnexTpoxundeckue cuctemsl /Cp/
HKP WnanusunyansHoe 3ananne 2 /UKP/ JI1.1J11.2
91

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUH
Tema 1.1 OO01IHE TOHITHS XUMHAU

OCHOBHBIE LIeIH ¥ 33/1a4¥ AUCLUIUINHEL, €€ CTPYKTYpa U CBsI3b C AUCIUIUIMHAMHU B OOLIEH CHCTEME IOArOTOBKH CIICLIMAIINCTA.
Xumunueckuil anemeHT. AtoM. IIpocteie u cioxHble BemecTBa. OTHOCHTENbHAs aToOMHas Macca. Monekyna. OTHOCUTENbHAS

MOJICKYJIApHast Macca. Mors. MOH}IpHaH macca. OCHOBHEIE METOABI ONIPEACICHUA COCTaBa MOJICKYJI, aTOMHBIX 1 MOJICKYJIAPHBIX
Macc. DKBHBAJICHT. MOJ'IHpHaﬂ Macca dkBuBajeHTa. Kitacchl M Ha3BaHUSA XUMHUYECKUX COCIMHEHUM.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMUHU
3aKOH COXpaHEHHUS MacChl M SHEPruu. 3aKOH SKBHUBAJICHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOLIEHUH. 3aKOH
SKBUBAJIEHTOB. ['a30BbIE 3aKOHBI.




Paznen 2. Ctpoenue BemiecTra

Tema 2.1 Ctpoenue atoma. Micropust u3ydeHus CTpOSHHUs aToMa. DNEeKTPOH, ero 3apsi, Macca 1 pazmepsl. OnbiThl Pesepdopaa.
ITnanerapHasi MOZIENIb CTPOEHHS aTOMA, €€ CBA3b C TeOpHEl KBaHTOB U criekTpamu. Henoctatku Teopun bopa. KBaHTOBBII XapakTep
norsouieHus u u3nydenus sHeprun. [locrosunas [lnanka. Ypasuenue ne bpoiinsa. Ypasuenue lllpenunrepa. CootHomeHne
HeomnpeeneHHocTH | eif3enOepra. KBaHTOBBIE uncna U UX GpU3nUecKuil CMbICI. ATOMHas opOHuTans. PaciipeaeneHne 3MeKTpOHOB
TI0 YPOBHSM H IIOJlypOBHSIM B 3aBUCHUMOCTH OT SHEPTE€THUECKOI'0 COCTOSIHMA. DJIEKTPOHHAst KoHpUTypauus atoma. CBoiicTsa
XAMHYECKOTO 3JIEMEHTa B 3aBHCHUMOCTH OT €T0 3IeKTPOHHON KOHPHUTYpaIliH.

Tema 2.2 Ilepuonuueckas cucrema. Ilepuoandeckuii 3aKoH

CrpykTypa nepuonnieckoit cucremsl. Ileproanyeckre U HENepUOJUUECKUE CBOMCTBA 2JIeMEeHTOB. Posib aTOMHOI Macchl B
kinaccudukanun. Ilepnoanuecknii 3akon .M. Menneneea BaneHTHOCTh. 3aKOHOMEPHOCTH BaJIEHTHOCTH B 3aBUCUMOCTH OT
MOJIOXKEHNUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMa, SHEPTUU CPOJCTBA K 3JIEKTPOHY, SHEPTUU HOHU3ALUU U
3NIEKTPOOTPHUIIATENIFHOCTH, B IEpUONUIECKON cucTeMe. [1eprouuHOCTh H3MEHEHUS CBOMCTB XMMUUECKHUX 3JIEMEHTOB B UX
COCIMHECHHM.

Tewma 2.3 Xumudeckasi CBs3b.

TIpupona cun xumuyeckoro B3aumo ieicTBus. loHHas CBsI3b. DNEKTPOCTATUYECKOE B3aUMO/ieicTBHE HOHOB. CHIIbI OTTAJIKUBAHUS
MeJly pa3HO3apsKCHHBIMH HOHAMU Ha ONM3KUX paccTosiHUAX. KoBaneHTHas cBsI3b. BUIbI KOBaeHTHOH CBSA3U. XapaKTepUCTUKI
KOBAJICHTHOH CBSI3M: JUIMHA, HAIIPaBICHHOCTb, IPOYHOCTH. BaseHTHBIH yroi. ['mOpuau3anys aToMHbIX opOuTaneid. JHeprus
pa3psiBa cBs3H. [1oysApHOCTE CBS3H. JIUIMOIBHBINM MOMEHT. JUIToH MOCTOsIHHBIE M HaBeieHHbIe. OMMHApHBIE (CUIMa-) M KPaTHEIC
(u-cBsI3M).

Onucanne KOBICHTHON CBSI3M METO/IOM BAJICHTHBIX CBSI3€H M METOJIOM MOJICKYIISIPHBIX OpOUTAIICH.

Kpucrannsl. TUNBI KpUCTATUIMYECKUX PEIIETOK. DHEPIUs PELIETKU. MeTauyeckast CBA3b.

BonoponHas cBsI3b. MEXXMOJIEKYNIAPHAs U BHYTPUMOJIEKYIIIpHAs BOLOPOJHAS CBsI3b. MeXXMOIIEKYISIpHOE B3aUMOACHCTBYUE.
OpueHTaunOHHOE, HHAYKIIMOHHOE U TUCIEPCHOHHOE B3aUMOEHCTBHE.

Kommekcusie coenunenus. Koopaunannonnas teopus. LienTpanbHblii HOH (koMIuiekcooOpa3osatens). [Ipupoaa cuin
KOMIUTEKCO00pa3oBaTeiss. 3aBHCHMOCTH ITOJIOXKEHHS 3JIEMEHTa B TIEPHOIIYECKOM CHCTEME H €TO CIIOCOOHOCTH K
KOMILTEKCO000pa3zoBaHuo. JIuranasl u KoopauHaonHoe uncio. [Tpupona cun nurangos. BHyTpenHss u BHenHAs cdepa
KOMIIJIEKCHOTO coenHeHus. Kinaccndukauns n HoMeHKIaTypa KOMIUIEKCHBIX COeJMHEHNN. M30Mepust KOMIUIEKCHBIX COCIMHEHHH.
XeaTHBIE COCIIMHEHUS W X OCOOCHHOCTH.

®u3UUeCKUe CBOWCTBA BEIIECTB B 3aBUCMOCTU OT XUMUYECKUX CBSI3EH.

Paznen 3 XuMmuueckasi TepMOAMHAMHUKA U KUHETHKA

Tema 3.1 DHepreTuka XUMHUYECKHX IPOIECCOB

IMonsiTue TepmoanHaMuyueckoil cucreMsl. TepMogHaAMUYEeCKUE TapaMeTpbl CUCTEMbL. BHYTpeHHsIS SHEpIUs, SHTAIBNUSA (TEMN0Ta)
1 paboTa. DHTAIBIHS CHCTEMBI B €€ U3MEHEeHHe. TepMoXuMIdeckne ypaBHeHNs. DHTanbnus (Teriota) oopasoBanus. Teriossre
3¢ GEKTH ¥ UX UCIIONB30BAHNE B XMMUUECKON TexHOMOTHH. 3akoH ['ecca u cienctsus u3 Hero. Kiaccudukanms
TEepPMOJMHAMUYECKHX IpolieccoB. HampaBneHHOCTh XUMUYECKHUX peakuuil. DuTponus. CBoboanas sneprusi [ ud6ca. CrangapTaas
sHeprus ['nb6ca oOpa3oBaHus

Tema 3.2 CKOpPOCTb XUMUUECKUX PEaKIUH

CKOpOCTh XUMUYECKHUX PEaKIUi B TOMO- M TeTEPOTeHHBIX CHCTeMaX. 3aKOH AeHCTBYIOLIUX MACC I HEOOPATUMBIX PEaKIIHH.
KoHcTtaHTa ckopocT XuMuieckoit peakiuy. @akTopsl, BAMAIOMINE HA CKOPOCTh pPeakiuil. 3aBUCUMOCTb CKOPOCTH OT TeMIEPaTyphl.
ITpaBuno Baur-T'odda. Teopust Appennyca. Dueprus aktuBanuu. llennsie peakiun. [IOHATHE 0 peaKIUAX C Pa3BETBICHHBIMU
nersiMy. 3ameurenu peakuuil. doropeakuuu. SnepHsle peakuuu. AKTUBHBIE MONeKybl. KatanuzaTopsl. 'oMOreHHbll U
TeTeporeHHbIN KaTanu3. 3HayeHrne n1upy3uu 1 BeIUIUHBI TUIOIAAN pasaena ¢as.

Tema 3.3 Xumuueckoe u (azoBoe paBHOBecHE

[ousTHE 00 0OPATHMBIX N HEOOPATUMBIX PEAKIIIX. XUMHIECKOE paBHOBECHE. PABHOBECHEe B TOMOTE€HHBIX CHCTEMaX. 3aKOH
JEeHUCTBYIOINX Macc AT o0paTuMbIX peaknuil. KoncranTta paBHOBecus. DaKkTOpPHI, BIUSIONIIE HA XUMUYECKOE PABHOBECHE.
[Mpunnun Jle [larense. TepmoauHaMuka XMMHYECKOTO paBHOBecHs. [ 'ereporeHHoe paBHoBecHe. [IpaBuiio das.

Paznen 4 Xumuueckue cCUCTEMbI

Tema 4.1 PacTBOpBI 1 X CBOHCTBA

O6pazoBanue pacTBopoB. Kitaccupukanus pacTBOpoB. DHepreTika pacTBoperus. CriocoObI BEIPaKEHHUS COCTaBa PaCTBOPOB.
CaoticTBa pacTtBopoB. PacTBops! HeanekTponutoB. Komuratusaelie cBoiicTBa. PacTBops! anekrponutos. loHHOE pou3BeaeHne
BO/Ibl. BOIOpOIHBIN 1 TMIPOKCUIIBHBIN NTOKa3aTenu. HAuKaTopsl.

BydepHbie pacTBOpHI.

Tewma 4.2 IN'unponus coneit

OcHoBHble THIIBI TUAponn3a coneld. Crenens ruaponusa. Koncranra rugponusa. Omnpenenenue pH pactBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHOBUTENbHBIE peakiuy (OBP). OcHOBHBIE MOHATHS AaHHBIX peakiuii. CTeneHb OKUCIEeHUS.
OKHCIHTETFHO-BOCCTAHOBUTEEHBIC CBOMCTBA AIEMEHTOB U MX coequHeHnH. [IpaBuio anexTponHoro 6ananca. YpasHuBanus OBP
METOJIaMH 3NEKTPOHHOTO W HOHHO-3JIEKTPOHHOTO Oananca. PasHoBunHoCcTH OBP. BaxkHeiimme okuCIHTEN 1 BOCCTAHOBHUTEIIH.
OKHUCIUTENFHO-BOCCTAHOBHUTENbHAS IBOMCTBEHHOCTh XUMUYECKHUX JIEMEHTOB.

Tewma 4.4 DeKTPOXUMHUYECKUE CHCTEMBI

[ToHsITHE AMEKTPOXUMHUYECKON ccTeMbl. BUJIbI cucTeM. DIIEKTPOIHBIN MOTEHIIMAT METallIa. DJIEKTPOXUMHYECKUN Psijl
HanpspkeHull. CBoiicTBa psAfa aKTUBHOCTU. XUMUYECKUE UCTOYHUKH HIEKTPUYECKOro TOKa. I'anbBannueckuil anement. IIpuHnun
pabotsl. Pacyer D/IC. llenu xumuyeckue, KOHIEHTPALIMOHHBIE U OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE. DIIEKTPOJIU3 PACIsIaBOB U




BOJIHBIX PACTBOPOB U €ro 3akoHOMepHocTU. KaTtoqHoe BoccTaHOBIEHUE U aHOAHOE oKuciieHue. IlocienoBarenbHOCTD pa3psiia
MOHOB Ha 3JIeKTPoJ0B. BropudHbIe Mpoleccsl Mpu MeKTpoau3e. SBieHue nepeHanpspkeHus. DIeKTPOIU3 ¢ HEPaCTBOPUMBIMH U
pacTBOpUMBIMU A1eKTpoaamu. 3akoHsl Dapanes. Boxoz o Toky. Kopposus MetannoB. OCHOBHBIE BUbI KOPPO3UHN. XUMHUUYECKAS
KOppOo3us. 3aluTHEIE IUICHKH Ha IOBEPXHOCTH METAIIOB. DIEKTPOXUMHYECKas KOPPO3us. YCIOBHS, BIUAIOMNE Ha PadOTy
KOPPO3HOHHBIX dJIEMEHTOB. AHOAHBIN npouecc. Katoanas aenonspusanus. lenonspuszaropsl. ATMochepnas kopposus. Kopposus B
Kucioi cpene. Kopposus moj nefictBreM Oy K JatoliX TOKOB. 3allUTa METAIIOB OT KOPPO3UH. AKKyMyIsTopbl. Bunpr. [Tpunimmn
paboTHI.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosiHeHbie 1 3alIUIIEHHBIE 1a00paTopHbIE paboThI
BrInosTHEHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PaOOTHI
3auer no AUCUUIIUHE

6.2. Tembl NHCBMEHHBIX padoT

He mpexycMOTpeHBI yaeOHBIM TUTAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

Bornpockl k KOJIJIOKBUYyMaM:

1. ITonsaTHe 0 BHyTpeHHEH 3Heprun cucteMsl. I1epBolif 3aK0oH TepMoauHAMUKU. Ero IpiMeHeHue 1 H30XOPHBIX U H300apHBIX
MPOLIECCOB.

2. [lonstue 06 sHTanbIMK. 3akoH ['ecca u ero ciexctsust. [lonsTHe 0 TemaoTax 00pa3oBaHUs CIOKHBIX BemecTs. Pacuer
U3MEHEHHUS SHTAJIBIINY IPU XUMUYECKHUX PEAKLIUSX.

3. ITonsarue 06 sHTponUH. BTOpoii u TpeTuil 3akoHbI TepMoaAuHaMUKH. CTaHIapTHAS SHTPOIHS BeulecTBa. PacueT H3MeHeHUs
SHTPONUU CUCTEMBI.

4. ITonstre 06 n300apHO - M30TEPMUIECKOM roTeHnnane. OCHOBHOE YpaBHEHHE TEPMOANHAMHUKH. YCIOBHS BOZMOXHOCTH
IpoTeKaHus nponecca. Pacuer m3meHeHns cBoboxHol sHeprun [ 'ndoca.

5. Xumnueckasi kKuHeTuka. CKOPOCTh XMMHUYECKOH PeaklMi B TOMOTEHHOM U TeTepOreHHON crucTeMax. 3aBUCMMOCTb CKOPOCTH
XUMHYECKOH peaklMu OT KOHIEHTpaluu. OU3N4ecKHi CMbICT KOHCTAHTBI CKOPOCTH XMMHUUYECKOH peakIiu.

6. Bimstane TemmiepaTyphl Ha CKOPOCTh XMMUYecKo# peakin. [Ipasmno Bant Nodda n remnepaTypusiii koapdurment. Teopus
AppeHuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIMU OT SHEPTUU aKTHUBALHH.

7. Karanus. OCHOBHBIE NOT0XKEHHS TEOPHHU KaTanu3a. MexaHu3M rOMOT€HHOI0 U FeTepPOreHHOT0 KaTalu3a.

8. [ToHsATHE 06 OOPATHMBIX PEAKIMIX M XHMHIECKOM PAaBHOBECHH. 3aKOH JEHCTBYIOMINX Macc sl 00paTUMBIX cucteM. CBs3b
KOHCTAHTHI PABHOBECHS C TEPMOJAUHAMIUECKUMH (DYHKIIUSMH.

9. Ilpunnun Jle-Illarense. BnusHue u3MeHeHUs TeMIepaTypsl, JaBICHUS, KOHI[EHTPAIUU BEIIECTB Ha CMEIEHHEe PABHOBECHS B
CHCTEME.

10. O6mas xapakTepHCcTHKa PacTBOpoB. CIIocoOB!I BEIpayKeHUS KOHIICHTPAIHH pacTBOPOB

11. OkucnurensHo-BoccTanoBUTENbHBIE peakiuuu (OBP). [lonsTHE O cTeneHn OKUCISHUS, OKUCIUTEISX K BOCCTAHOBUTEIISIX.
Baxknelime oKHCIUTETH U BOCCTAHOBUTEINH.

12. MeTtonbl cocTaBlieHHs ypaBHEHUH OKHCIUTENbHO-BOCCTaHOBUTENbHBIX peakiuid. OBP B paznuunbix cpenax. Tunst OBP.

13. Teopus 31meKTpoAHBIX NOTEHIUANOB. YpaBHeHUe HepHera. OnpenencHue CTaHAapTHBIX MIEKTPOAHBIX IOTEHIIUAIOB.
YeTpolicTBO BOZOPOIHOIO AEKTpoa. Pan HanpskeHuit MeTanios.

14. T'anpbBaHUYECKHE dJIEMEHTHI. YCTPOWCTBO U MpHHIUI padoThl. Pacuer DJIC.

15. DnexTponu3 B pacijiaBax U pacTBOpax MeKTpoiuToB. IlocienoBaTeIbHOCTD IPOLIECCOB IPOTEKAIOLINX HA aHOJIE U KAaTOJIE.
3akonsl @apages. Pacuer o6beMa 1 MacChl BEIECTB, BBIACIHBIINXCS IPHU MekTpoause. [IpuMeHeHne anekTpoamsa.

16. Kopposust MmeramioB. Xumuueckas ,di1eKTpoxumMudeckast. CriocoObl 3alMThl METAJIOB OT KOPPO3HH.

17. Axkymyssitopsl. Kucnorasie. [l{enodnsie. [Tpuanmn padboTht

TumoBsle BONPOCHI K 3aluTe J1abopaTopHOi paboThl «CKOPOCTh XUMUYECKUX PEaKIIUiDy

1. Jatb onpeneneHre CKOPOCTH XUMUUECKONW PEaKLUU B FOMO- U I'€TEpOreHHbIX CHCTEMaX.

2. 3aK0H JEHCTBYIONMX MAacc I HEOOPaTUMBIX PEaKITHi.

3. Teopust AppeHuyca. DHeprusi akTHBAIHH.

4. IIpaBuno Baut-T'odda. TemnepaTypHbiii K03hGHUIHEHT.

TuIoBEIC BOIIPOCH! K 3aIUTE JTa00PAaTOPHOIT pabOTH « XUMHUYECKOE PAaBHOBECHE)

1. OnpeznencHue XUMUYECKOTO paBHOBecHs B cucreMe. Ero ycnosusl.

2. 3aKkoH IeHCTBYIONIMX Macc AJsl 0OpaTUMBIX PEeaKkLui.

3. [Ipunnun Jle-llatense.

TwuroBEIe BOIPOCH! K 3aIIUTe TabopaTopHOil paboThl «VIOHHO-0OMEHHBIC PEAKITHI

1. Kakue peakiuy Ha3bpIBalOTCS HOHOOOMEHHBIMU? B 4eM UX OTIHYHE OT IPYTrUX TUIOB peaKiuii?
2. Kakue npuzHaky HE0OpaTUMOCTH MOXHO HAOIIOAATh BO BpeMs NMPOBEACHUS ONbITa?

3. YeM OTIMYAIOTCS CHIBHBIC JICKTPOJIHUTHI OT CIIAOBIX?

4. Kakue BelecTsa OTHOCAT K MaJIOAUCCOLUUUPYOIUM ?

TumoBsle BONPOCHI K 3alUTe J1abopaTopHO paboThl «I Uaponus comein»

1. Yro Takoe ruaponaus? Buasl ruaponusa.

2 KakoBBI KOJHUECTBEHHBIE XapaKTEPUCTHKH MOJHOTHI MPOTEKAaHHU THAPOIH3a?

3. Kaxkne ¢axTops! BIHAIOT HA MIPOLECCH THAPONn3a?

4 Jo xakoil cTeneHu mpu OOBIYHBIX YCIOBUSX MPOTEKAET THAPOJIU3 MHOT03apsAHbIX KaTHOHOB U aHMOHOB?




5. MozkeT 11 pacTBOp OCTaBaThCsA HEHTPAIbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO THAPONMU30BaHA?

6. Kaxk onpenenuts pH B peakunu ruaponnza? YTo CIOyKUT CHTHAJIOM s onpeneieHus pH?

TumoBsle BOMPOCHI K 3alUTe JIA00paTOpHOH paboThl «OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINN

1. UeM OTIMYAIOTCS OKUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIUU OT APYIUX XUMUYECKHX PeaKIuii?

2. Kakue BemiecTBa Ha3bIBAIOTCS OKHCIUTESIMU, @ KAKAE BOCCTAHOBUTEISAME?

3. Kaxkue cBoiicTBa — OKHCIUTEIBHBIC WM BOCCTAHOBUTEIBHBIC — MOTYT MPOSBIATE coequHeHus Mapranina KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MEHSIFOTCSI CTENICHN OKHCJICHHSI OKUACIUTENS U BOCCTAHOBHUTEIS?

5. Kakue cTeneHu OKHCICHHs IO 3HaKy MOTYT HMETh METAaJUIbl M HEMETAJUIBl B CBOMX COCIMHCHUSX?

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

1. PaccuntaTh 3KBHBaJCHTHBIE Macchl cienyronmx coeannenuid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 25eKTpOHHYIO KOHQUTYpAIMIO aToMa MapraHIa. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XUMHUYECKHE CBOWMCTBA.
Omnucath KBAHTOBBIMH YHCIIAMU BaJCHTHBIC IEKTPOHBI aTOMA.

3. Paccuntare TermnoBoil 3 (GeKT peakiyuu ropeHus aneTwieHa (H.y.)

4. PaccunraTth, BO CKOJBKO pa3 M3MEHUTHCS CKOPOCTh XUMUYECKOW pPEaKkiuy , €CIM yBEIHUUTh Temreparypy ¢ 50 go 80
rpaxycoB 1o Llenscunto, TeMeparypHsIii K03 (GUINUCHT paBeH 3.

5. Kyna cmectutbest xumudeckoe paBHoBecue cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu

YBEJIIMYUTH TEMIIEPATYPY
MMOHM3UTH KOHIICHTPAIMIO BenlecTBa B
MOHHU3HUTH JABJICHUE B CUCTEME

HAIUCATh BEIPAXKCHUE ISl KOHCTAHTHI PABHOBECHS JaHHOM PEaKIHu.

6. Paccunrats MomspHyro koHneHTpanuto 200 r 20% pactBopa xnopuga kaeius ([1=1,015 r/m).

7. Ha ckonbko NMOHU3UTHCS JaBleHUE Napa Haj pactBopoM npu 25 °C, cogepxkamuM 15 r rimokosel B 150 r Boasl. JlaBineHue
napa HaJl YUCTbIM pacTBOpHUTENeM(IIPH TOM ke Temrneparype) paBHo 26 klla.

8. Hanwmcats peakuuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kaxIoM ciiydae THIPOJIN3A.

9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates D/IC ragbBaHUYECKOTO 3JIE€MEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpalUU B

pacTtBopax cooTBeTCTBEHHO [ 1] Monb/n 1 [0,01] Moub/1. YKa3aTh HaNpaBJICHUE JBIDKCHHE dJICKTPOHOB.

KontposbHbie paboThI IO KaXI0H TeMe
"OCHOBBIHE 3aKOHBI XUMHUU"
"Ctpoenue atoma"

"Xumuueckasi cBs3b"

"DHepreTuka XMMHUYECKUX PEaKIri"
"KuneTnka XuMu4ecKux peakiuun"
"Xumnueckoe paBHoBecHe"

"CoctaB pacTBOpoB"

"CgoiicTBa pacTBOpOB"

"T'unponus coneir"
"OKHCIUTENFHO-BOCCTAHOBUTENIbHBIE peaKIiu'”
"T"anpBaHnYecKuil 371eMeHT"
"DIEeKTPOIN3 pacIiiaBoB U pacTBOpPOB"

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

KpI/ITepI/II/I KOHTPOJIA YCBOCHUSA MaTCpruaa JUCHUITIMHBI IIPHU BBICTABJICHUH HpOM)I(yTO‘-IHOﬁ aTTeCTaly 110 JTUCHHUITIINHC!

3ayer 1o JUCHUIIIIMHE CTAaBUTCA 110 UTOI'aM pa60TbI 06yqa10mero<:ﬂ B TEUCHUE CEMECTPA, BBIPAKECHHBIM B BU/IC BLITIOJIHCHUSA
KOHTPOJIBHBIX pa60T, pa6OTLI Ha KOJIJIOKBUYMaX, BbIIIOJTHCHHUA U 3alIUThI J'Ia60paTOpHLIX paGOT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI1.1 |Pocun U. B., Tomuna |OOwas u Heopranudeckas xumusa. CoBpeMeHHBIH Kypc: YueOHoe Mocksa: U3naTeabcTBO

JI. . nocobwue It 0akaraBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnai 3amaun ¥ ynpakHeHHU 1o O0IIel XUMHUH: yaed. mocobue Mocksa: Unterpain-

JleonnnoBuu IIpecc, 2001

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, TOA

JI2.1 |BurBununa I'anuna OOmas xuMust: 1TabopaTOPHEIA NPaKTHKYM: UL CTYA. 1 Kypca, o0yH. Hosocubupck: HI'ABT,

Huxkonaesna o cren. 280700 "TexHocdepHast 6€30MacHOCTD" 2012




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.2 |3aiines B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
JI2.3 | SIpocnaBieBa AHHa Xumust: 1a0apoTOPHBIA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 TlepeyeHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn "UHTepHer"
D1 | KoHcmekrt nekiuii mo o0miei XumMun
32 | O6pa3zosatenshsril mopran CI'YBT. Dnexrponsslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIUHbBI (MOAYJIS)
Hasnauenue Ob6opynoBaHue
YaebHas AyIUTOPHS i | AynuropHas pocka; Kommiekr ygeOHoM Mebenn; KoMImIekTsl XUMHYecKoH MOCYIBl U PEeakTHBOB
MIPOBEICHHSI TPYIIOBBIX U | U151 IPOBEJICHUSI XUMHYIECKOTO PAKTHKYMa; BEITsDKHOI mIKad
WHIUBHIYaTbHBIX KOHCYIbTAIUI
VYuebHas aAyIUTOPHS quist | AynutopHast nocka; KoMrurekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ul JabOpaTOpHOW paboTHI Mo

MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOM aTTeCTAUH

OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MpOOMpKaMH, HAOOp XMMHYECKHX PEarcHTOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThHI IO OMpPEAEICHHIO 3JIEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IUTaTUBBl C NPOOUPKAMH, OJIEKTPOABI H3MEpPHUTEIbHEIE,
SNIEKTPOJbl CpPaBHEHMSA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl paGoThl IO OHpEeIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpoOmpkamu, Habop peakTuBOB, pH-MeTpsr); BrrTsoxHON
mKadg

VYuebnas aAyIUTOPHS i | AyautopHast nocka; KomruiekT ydeOHOM Mebenu; MynapTumenuiiHoe o0OpymOBaHHE: HPOEKTOP
MPOBECHUS TPYIIIOBBIX U | (cTanmoHapHbIN), 3kpaH (cTannoHapHsbii), [TK (mepeHocHoi)

WHIBHAAYaTbHBIX KOHCYIbTaINi

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" w
CaMOCTOSTEIILHOM paboThI | 00ECIEUHBAIOIIMX ~ JOCTYI B DJICKTPOHHYK  HH(pOPMAIIMOHHO-00Pa30BaTENBHYI0  CpEnIy
00yJaronmxcs VYHuBepcuTeTa.




