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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 2

ayIUTOPHBIE 3aHATHUS 54
caMmocTosTeNbHast pabora 50

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit yir | poo| vIo PIT
Jlexun 36 |36 |36 |36
JlabopaTopHbie 18 (18 |18 |18
WHas koHTaKTHas 4 4 4 4
pabota
Uroro ayn. 54 |54 |54 |54
KonrakrtHast pabora |58 |58 |58 [58
Cam. pabora 50 [50 |50 |50
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.01 YrpapneHue BOJHBIM TPAHCIIOPTOM U THAporpadudeckoe obecrnedeHne cyaoxoacTsa (mpukas Munoopraayku Poccun ot
10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpoduis "[udposas morncruka"
roJ Havaja noarotosku 2023

Pabouyro nporpamMmy cocraBuJi(u):
cmapwuti npenooagamens , Moxposuyxas Hamanvs Braoumupoena
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMILUIMHEI ABIAETCS 0OecTedeHne 6a30BOro YpOBHS 3HAHUH U YMEHHH, HEOOXOIMMBIX AT 00eCIIeUeHUS

CIIOCOOHOCTH HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI XUMHUHU B HpO(I)eCCHOHaﬂbHOﬁ JCATCIBbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1 | BBenenue B mpodeccuto

2.1.2 | Uctopus (uctopust Poccun, BceoOIias HCTOpPHST)

2.1.3 | Oxonorus

2.1.4 | ®usuka

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILUINHBI (MO1Y/Is1) HEOOX0AMMO KaK

npeauiecTByouniee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTEPUaIOB

2.2.2 | dusuka

2.2.3 | MeTpoJtorusi, CTaHIapTU3AIMS U CePTUHUKAIIS

2.2.4 | ConpoTHUBICHHE MAaTEPHATIOB

2.2.5 | TeopeTnueckasi MEXaHHKa

2.2.6 | TeopeTuueckue OCHOBBI IEKTPOTEXHUKU

2.2.7 | I'mapomMexaHuKa

2.2.8 | letanu MallMH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 | O011as 3neKTPOTEXHUKA U dJICKTPOHUKA

2.2.10 | Teopust MEXaHU3MOB MaIlIVH

2.2.11 | Texunueckasi TEpMOJUHAMUKA U TEIUIONEpeaada

2.2.12 | CynoBble BCIOMOTaTeIbHbIE MEXaHU3MBI, CUCTEMBI U YCTPOHCTBA

2.2.13 | IIimaBatenpHas

2.2.14 | CynoBble KOTEIbHbBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoobopyaoBaHKe CYI0B

2.2.16 | CynoBble ABUTATENIM BHYTPEHHETO CTOPaHUS

2.2.17 | CynoBble TypOOMaIIMHBI

2.2.18 | CynoBble X0OIOIWIbHBIE YCTAHOBKH U CUCTEMbI KOHAWITMOHUPOBAHUS BO3yXa

2.2.19 | TexHOMOTHSA TEXHIYECKOTO OOCTYKHBAaHHS Y PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMaTHKH U TEOPUH YIIPABICHUS TEXHUYECKUMU CUCTEMaMU

2.2.21 | OOmwmii Kypc TpaHCTIOpTa

2.2.22 | CtaTucTruka

2.2.23 | ®unocodus

2.2.24 | DKOHOMUKA TPEATIPUATHUS

2.2.25 | T'ocynapcTBeHHas TpaHCIIOPTHAs OJIUTUKA

2.2.26 | llenooOpa3oBaHue Ha TPAHCIIOPTE

2.2.27 | MndopMaroHHbIe TEXHOJIOTHH

2.2.28 | Teopust TpaHCIIOPTHBIX IPOIIECCOB U CHCTEM

2.2.29 | TexHoJIOrH4eCKre OCHOBBI HHTCJUICKTYaJIbHBIX TPAHCIIOPTHBIX CUCTEM

2.2.30 | IIpepaunnomuas npakTuka

3. KOMIIETEHIIMA OBYYAIOHMEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOZY.JIs)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(I)OpMal.ll/II/I, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS

pemeHus MOCTABJACHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOKUCK, cOop 1 00padoTKy HH(OPMAIMH JUIS PEIICHUS TOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBoIUT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TIOTYICHHON U3 Pa3-HbIX HCTOYHHKOB




VK-1.3: [IpumeHsieT CHCTEMHBIN MOIXO0 JUTSL Pe-IICHUS TOCTABICHHBIX 33124

OIIK-3: Cnioco0eH UCnoJb30BaTh OCHOBHBbIE 32AKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B MPodeccHoOHATLHOM
AeATEJIbHOCTH

OIIK-3.1: BnageeT OCHOBHBIMU 3aKOHA-MH €CTECTBEHHOHAYYHBIX JUCLUUIUINH, CBI3aHHBIMU C IPO(eCcCHOHANBHON Aes-TeIbHOCTDIO

OIIK-3.2: Ymeer NPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHbBIX TUCHUIINH, CBA3aHHBIC B HpO(I)eCCPIOHaJTLHOI;'I
JCATCIBHOCTHU

OIIK-3.3: Mcmomb3yeT B mpodeccuo-HabHOH IEeTETLHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH

B pe3yibTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC 3aKOHBI OpraHH‘{GCKOﬁ n HCOpFaHH‘{CCKOﬁ XUMUU; Knaccncbnxaumo U CBOMCTBAa XUMHUYECKHUX OJICMECHTOB,
BCHICCTB U COG}IHHCHHﬁ, HX Ha3HadyeHue U 00JacTu MPUMCHCHHUS.

3.2 | YMeTn:

3.2.1 | Ucmionp30BaTh OCHOBHBIC SJIEMCHTAPHBIC METOAbI XUMHUYCCKOI'O UCCIICJOBAHUA BCUICCTB U COCIMHEHUM.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BHIITOTHEHHSI OCHOBHBIX XHMHUYECKHX JJAO0PaTOPHBIX OTIEPaIIHii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JISA)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE OHATHS U 3aKOHBI XMMHMU
Cp O6mme noustust xumuu /Cp/ 2 2 0
Jlex OcHoBHbIE 3aKOHBI XUMuH /JIek/ 2 2 JI1.1 0
Cp OcHoBHBIE 3aK0HBI XumuH /Cp/ 2 4 0
Paznen | Pa3gen 2. CTpoeHue BelecTBa
Jlex Crpoenue aroma /JIek/ 2 2 JI1.1 0
31
Cp Crpoenne aroma /Cp/ 2 4 0
J1ab Crpoenne aroma. Pemenne 3anau /J1a6/ 2 2 J1.1 0
31
JIex Iepuoanueckast cucrema. [lepuoanueckuii 3axoH /JIex/ 2 2 JI1.1J11.2 0
3132
Cp Iepronnueckas cucrema. [leproanyeckuii 3axon /Cp/ 2 0
Jlex Xumuueckas cBs3b /JIex/ 2 2 JI1.1 0
31
Cp Xummaeckas cBsi3b /Cp/ 2 4 0
Paznen | Paszpes 3. Xummuyeckas TepMOAHHAMUKA U KHHETHKA
Jlex DHepreTrka XUMHYECKHUX peaknnit /JIex/ 2 4 JI1.1 0
31
JIab OHepreTuka XUMUYEeCKHX peakuuil. Pemenue 3anay /J1ab/ 2 2 JI1.1 J11.2 0
32
Cp DHepreTrka XUMHYeCKUX peakuuii /Cp/ 2 0
Jlek CKOpOCTh XUMHUYECKHX peaknui /JIek/ 2 2 JIT.1 0
31
J1ab JIP 1. CkopocTh XuMHYECKHX peaknunii /J1ab/ 2 2 JI1.1 0
J1.2J12.1
J12.3
22
Cp CkopocTtb Xxumrdeckux peakmuit /Cp/ 2 4 0




Jlex Xumnueckoe paBHoBecue /Jlex/ 2 2 JI1.1
31
Jla6 JIP 2. Xumudeckoe paBHoBecue /J1ab/ 2 2 JI1.2712.1
J12.3
32
Cp Xumunueckoe pasHoBecue /Cp/ 2 4
HKP WuauBunyansaoe 3ananue 1 /UKP/ 2 2
Pazgen | Pazgen 4. XumMHuyeckue cuCTeMbI
Jlex PactBopHI 1 ux cBoiicTBa /Jlex/ 2 6 JI1.1J11.2
32
JIab JIP 3. MonHOOOMeHHbIe peaknnu /J1ao/ 2 2 JI1.2J12.1
J12.3
Cp PactBopHI 1 ux cBoticTa /Cp/ 2 8
Jlex Tunponus coneit /Jlex/
Jla6 JIP 4. T'uaponu3 coneit /J1a6/ 2 2 JI1.2712.1
J12.3
32
Cp T'unponus coneit /Cp/ 2 4
Jlex OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiun /JIex/ 2 4
31
Jla6 JIP 5. OKuCIUTETHHO-BOCCTAHOBUTENbHBIE peakiuu /J1a6/ 2 2 JI1.1
JI1.2712.1
.2
32
Jlek DEeKTpOXUNIeCKre CUcTeMbl /JIek/ 2 8
€|
J1ab JIP 6. TanbBannueckuii anement. JIP 7. DnexTponu3 pacTBOpOB U 2 4 JI1.1J11.2
pacmnaBos /J1ab/ 32
Cp Onextpoxundeckue cuctemsl /Cp/ 2 8
HUKP WnauBunyansHoe 3ananue 2 /UKP/ 2 2 JI1.1 J11.2
31

5. COAEP)XAHUE JUCHHUIIJIMHBI (MOAYJISA)

Pasnen 1. OcHOBHBIE MOHATHA U 3aKOHBI XUMUH

Tema 1.1 OOmIHE MOHATUS XUMUHU

OCHOBHBIE LIEJIN ¥ 33/1a91 JUCIUIIIMHEL, €€ CTPYKTypa U CBSA3b C AUCHUILUTMHAMHE B 00IIIel cHCTeMe IOATOTOBKH CIEIHAIHCTA.
Xumuueckuii anement. Atom. IlpocTteie u cinoxHble BemecTBa. OTHOCHTENbHAs aToMHas Macca. Mosekyna. OTHOCUTENbHAS
MonekynapHas Macca. Monbs. MonspHas Macca. OCHOBHBIE METOABI ONIPEETICHHUS COCTaBa MOJIEKYI, aTOMHBIX M MOJEKYISPHBIX
Macc. DkBuBasieHT. MonsipHas Macca skBuBajeHTa. Kiaccel U Ha3BaHUS XMMUYECKUX COEAUHEHUH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMHU

3aKOH COXpaHEHHs MacChl U SHEPTUU. 3aKOH SKBHBAJIECHTOB. 3aKOH IOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIEHHUH. 3aKOH
SKBUBAJICHTOB. |'a30BbI€ 3aKOHBI.

Paznen 2. Ctpoenue BemiecTBa

Tema 2.1 Ctpoenue atoma. VIcTopust U3ydeHUs: CTPOCHUSI aToMa. DIEKTPOH, €ro 3apsij, Macca u pa3Mepsl. OnbITel Pesepdopaa.
[TnanerapHas MoJesb CTPOEHHSI aTOMa, €€ CBA3b C Teopueil KBaHTOB U criekTpamu. Henocratku Teopun bopa. KBanToBbIi Xapakrep
NOMJIOIEHUS U U3llydeHus sHepruu. [locrosnnas [lnanka. YpaBaenue ne bpoitnsa. Ypasuenue llpenunrepa. CooTHoueHne
HeompeeneHHocTH | eif3enOepra. KBaHTOBBIE uncna U nX (pU3NUeCKHi CMBICI. ATOMHas opOuTans. PacipeneneHne 3MeKTpOHOB
[0 YPOBHSIM U MOJYPOBHSIM B 3aBUCHMOCTH OT SHEPIreTUYECKOT0 COCTOSHHMS. DICKTPOHHAs KoHpurypaius aroma. CBoiicTBa
XHMHYECKOTO 3JIEMEHTA B 3aBHCHUMOCTH OT €T0 3JIEKTPOHHON KOH(QHTYpaLIHH.

Tema 2.2 Ilepuonuueckas cucrema. Ilepuoandeckuii 3aKoH

CTpyKTypa nepuoanieckoit cucreMsl. Ileproanyeckre U HENEPUOJUUECKUE CBOMCTBA AJIEMEHTOB. Poiib aTOMHOH Macchl B
kiaccudukanmu. Ilepuogmueckuii 3akon J[.11.MenzaeneeBa BanreHTHOCTE. 3aKOHOMEPHOCTH BAICHTHOCTH B 3aBUCHMOCTH OT
MIOJIOXKEHNUS B CUCTEME. 3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMa, SHEPTUU CPOJCTBA K 3JIEKTPOHY, SHEPTUU HOHU3ALIUU U
JJIEKTPOOTPULIATENLHOCTH, B IEPUOANYECKOIl cucTeMe. [leprnouyHOCTh U3MEHEHUS CBOMCTB XMMUYECKUX DIIEMEHTOB U UX
COCIMHEHU.

Tema 2.3 Xumuueckast CBA3b.

TIpupoaa cun xumuueckoro B3aumoieicTBus. MloHHas CBsI3b. DNEKTPOCTATUYECKOE B3aUMOecTBHE HOHOB. CHIIbI OTTAJIKMBAHUS
MeJy pa3sHO3apsLKCHHBIME HOHAMU Ha ONMM3KUX paccTossHUAX. KoBaneHTHas CBsI3b. BUIbI KOBaICHTHOH CBSA3U. XapaKTePUCTUKI
KOBAJICHTHOW CBSI3U: JUIMHA, HATIPABICHHOCTb, IIPOYHOCTh. BaneHTHbIH yron. ['MOpuan3aiust aTOMHBIX OpOHTaNICH. DHEprus
pa3psiBa cBs3H. [1oysapHOCTE CBs3H. JIUIMOIBHEIN MOMEHT. JUIToHi MOCTOsHHBIE M HaBeleHHbIe. OMUMHApHBIE (CHTMa-) ¥ KPaTHEIC
(u-CBsI3M).




OmnucaHue KOBaJEHTHOH CBA3M METOJOM BaJICHTHBIX CBSA3€H U METOIOM MOJICKYIISIPHBIX OpOUTAIIeH.

Kpucranisl. Tunsl kKpUCTaINIMYECKUX PEMIETOK. DHEPIUs peleTku. MeTranndeckas CBsI3b.

BonoponHas cBs3b. MEKMOJIEKYIIIPHAS. M BHYTPUMOJIEKYIIIpHAsl BOJOPOAHAs CBsI3b. MEKMOIIEKYIIIPHOE B3aUMOJIEHCTBUE.
OpueHTannoHHOE, HHAYKIMOHHOE U TUCIEPCHOHHOE B3aNMOACHCTBHE.

Kommnekcusle coequnenus. Koopaunannonnas teopust. LienTpanbHblil noH (koMIuiekcooOpazosarens). [Ipupoaa cuin
KOMILIIEKCO00pa30BaTes. 3aBUCUMOCTD ITOJIOKSHUSI SJIEMEHTA B IEPUOANIECKON CUCTEME U €r0 CIIOCOOHOCTD K
KOMILTEKCO00pa3oBanmio. JINranapl 1 KoopaIuHAMOHHOE Yrcio. [Tpupona cun nmurannoB. BHyTpeHHs 1 BHemIHAA cdepa
KOMIUIEKCHOTO coenuHeHus. Kraccupukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX COeANHEHUH. 130MepHsi KOMIIIEKCHBIX COSTHHEHHUI.
XenaTHble COCIMHEHUS U UX OCOOCHHOCTH.

Ou3MUECKUE CBOWCTBA BEIIECTB B 3aBUCMOCTH OT XHUMUYECKUX CBSI3EH.

Pasnen 3 Xumudeckast TEpMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTuka XUMHUYECKHX IIPOLIECCOB

[onsTHE TepMOIUHAMUYECKOH cUCTEeMBI. TepMoIUHaMHIYeCKUe TapaMeTphl CHCTEMBl. BHYTpeHHSS SHEPIrHs, SHTAIBIHA (TEII0Ta)
¥ paboTa. DHTAJbBIINA CUCTEMBI U €€ U3MEHEHUE. TepMOXUMHUYECKHE ypaBHEHUS. DHTANBNMS (TEII0Ta) 0Opa3oBaHus. TerioBbie
3¢} dexTs! 1 BX UCTIONB30BaHNE B XUMHUECKOH TexHOJIOTHH. 3akoH ['ecca n ciuencteus u3 Hero. Kimaccudukarus
TEepPMOAWHAMUYECKHX IporieccoB. HampaBineHHOCTh XUMUUECKHX peaknnii. JHTpormsa. Croboanas sxeprust [ mo66ca. CranmapTHas
sHeprus ' ub6ca oOpazoBanus

Tema 3.2 CkopoCTh XUMHUYECKUX pPEaKIIUN

CKOpOCTh XUMUYECKHUX PEAKIMH B TOMO- M TeTEPOTEeHHBIX CHCTeMaX. 3aKOH JEHCTBYIONIUX MACcC I HEOOPATUMBIX PEaKITHH.
KoncTanTa ckopocTy xumMudeckor peakuu. @akTopbl, BIUSIONIME HA CKOPOCTh PeaKIHid. 3aBUCHMOCTh CKOPOCTH OT TEeMIIEepaTypsl.
I[Tpasuno Bant-T'odda. Teopust Appennyca. Dueprus akruBanu. Liennsie peakiuu. [ToHsATHE 0 peakUX ¢ Pa3BETBICHHBIMU
LersiMU. 3ameuurenu peakuuil. doropeakiuu. SaepHble peakuuu. AKTUBHBIE MOJIeKybl. KatanuzaTopsl. 'oMOreHHblld U
reTeporeHHbIH kaTanu3. 3HaueHne qudy3un 1 BeINYUHBI IUTOMA pas3aena ¢as.

Tema 3.3 Xumuueckoe 1 (ha30Boe paBHOBECHE

[TonsTe 06 0OpaTUMBIX 1 HEOOPATHMBIX peaKIUsIX. XUMUUECKOE paBHOBecHE. PABHOBECHE B TOMOT€HHBIX CHCTEMAX. 3aKOH
JEWCTBYIOMNX Macc A 00paTUMBIX peaknuil. KoncranTa paBHOBecns. DaKkTOpPHI, BIMIONIE HA XUMHYECKOE PABHOBECHE.
Ipurnun Jle Hlarense. TepMoauHaMyuKa XUMHUECKOT0 paBHOBecus. I eTeporennoe paBHOBecue. [Ipasuio ¢as.

Pa3nen 4 Xumuueckue cucteMsl

Tema 4.1 PacTBOpEI U UX CBOUCTBA

O6pa3zoBanue pactBopoB. Knaccudukarus pactBopoB. DHepreTuka pactBopeHust. CriocoObl BEIpaKeHHsI COCTaBa PacTBOPOB.
CaolicTBa pacTBOpoB. PacTBops! HeanekTponuToB. KonnuratisHele cBoiicTBa. PacTBOpEI 1eKTponuToB. IoHHOE pon3BeeHUE
BO/IbI. BOIOpOIHBIN 1 THIPOKCUITBHBIN TTOKa3aTenu. THaukaTopsl.

BytepHsie pacTBOPEL

Tewma 4.2 I'unponus coneit

OcHoBHbIE TUIIBI THApoOaU3a cosiell. Crenens ruaponusa. Koncranra ruaponusa. Onpenenenue pH pactBopa conu.

Tema 4.3 OxwucnuTenbHO-BoccTaHOBHTENBHBIE peakiuu (OBP). OcHOBHBIC MOHATHS AaHHBIX peakimii. CTeIIeHb OKUCICHHUS.
OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB U UX coenHeHui. [IpaBuiio snekTponHoro 6ananca. Ypasuuanus OBP
METOJIaMH NEKTPOHHOI0 U MOHHO-2/IEKTPOHHOro 6ananca. PasnoBunnoctr OBP. Baxneiiye okucauTenu 1 BOCCTAHOBUTEIH.
OKHUCIUTENBHO-BOCCTAHOBUTENIBHAS IBONCTBEHHOCT XUMUYECKHUX JIEMEHTOB.

Tema 4.4 DAEKTPOXUMHUUECKHE CUCTEMBI

IMonsTHE AMEKTPOXUMUYECKON cucTeMbl. Buaibl cucTeM. DneKTpoaAHBI MOTEHIAT MeTanaa. DIEKTPOXUMUIECKHH Pl
HanpspkeHuil. CBoiicTBa psaa akTUBHOCTU. XUMHUYECKUE UCTOYHUKH AJIEKTPUYECKOro ToKa. I'anpBannyeckuil anement. IlpuHuun
pabotsl. Pacger O/IC. Ilenu xuMudeckue, KOHIEHTPAMOHHbIE H OKUCINTEIbHO-BOCCTAHOBUTEIBHbIE. DIIEKTPOJIN3 PACILIaBOB U
BOJHBIX PaCTBOPOB U €ro 3aKOHOMepHOCTU. KaTomHOe BOCCTaHOBIEHHE U aHOAHOE OKUcieHue. Ilocne10BaTenbHOCTD paspsiaa
MOHOB Ha 2JIeKTPOJ0B. BropudHble npoleccsl Mpu 2MeKTposuse. SBieHne nepeHanpspkeHus. DJIeKTPOIU3 ¢ HEPaCTBOPHMBIMH U
pacTBOpUMBIMU 1eKTpoaamu. 3akoHsl Papanes. Bexon o Toky. Kopposus MetamnoB. OCHOBHBIE BUbI KOPPO3UHU. XUMHUUECKAS
KOppo3us. 3alUTHBIE UICHKH HAa IOBEPXHOCTH METAIIOB. DIEKTPOXUMHUYECKast KOPPO3usl. YCIOBHS, BIUAIOIINE Ha PaboTy
KOPPO3HOHHBIX JIEMEHTOB. AHO/IHBIH npouecc. Karonnas nenonspusanus. Jenomspuzatopsl. AtMocdepHas kopposus. Kopposus B
kucioit cpene. Kopposust mox aeficTBHEM Oy IAFOIIIX TOKOB. 3allliTa METAUIOB OT KOPPO3HH. AKKYMYASTOpHl. Buabl. [IpuHImn
paboTHI.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrlnosHeHbIE U 3alUIICHHbIE Ta00paToOpHbIE paObOThI
BebImoHEHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1o JUCIUILINHE

6.2. Tembl NHCBMEHHBIX PadoT

He mpemxycMoTpeHbI y4eOHBIM IITAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

Bornpockl k KOJIJIOKBUYyMaM:
1. ITonsaTHe 0 BHyTpeHHEi sHeprun cucteMsl. [1epBblif 3akoH TepMoauHaMUKU. Ero npiuMeHeHue A1 H30XOpHBIX U H300apHBIX
HPOLIECCOB.




2. ITonsarue 06 »HTanbnuU. 3akoH I'ecca u ero cnencteus. IloHsTHE 0 TemnoOTaXx 00pPa30BaHUS CIOXKHBIX BemecTB. Pacuer
U3MEHEHHUS SHTANBINY NIPH XUMUYECKUX PEaKIHAX.

3. [TousTHe 06 3HTpONMU. BTOpOii U TpeTnit 3aKoHbI TepMoTUHAMUKH. CTaHaapTHAs SHTPOIHNS BemecTBa. PacueT n3MeHeHHS
SHTPONUY CUCTEMBL.

4. [ousarue 06 n300apHO - U30TEPMHUUECKOM NOTeHLIMaIe. OCHOBHOE YpaBHEHHE TEPMOAMHAMUKH. YCIOBUS BO3MOXKHOCTH
npoTekaHus nporecca. Pacuer usmMenenns ceodbogHoi sHepruu ['nboca.

5. Xumnueckast kuHeTuka. CKOpOCTh XMMUYECKOM peakliuy B FOMOT€HHOM U I€TepOreHHON crucTeMax. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM peakluu OT KOHLeHTpauuu. OU3HYeCKUil CMBICII KOHCTAHTbI CKOPOCTU XMMUYECKOH PEaKLIMU.

6. BausiHue TemmepaTypsl Ha CKOpOCTh XuMUYeckoit peakiuu. [Ipasuio Bant ['odda u Temnepatypubiii koaddumment. Teopus
AppeHuyca. 3aBUCHMOCTB CKOPOCTH XHMHYECKOH PEaKkIMy OT SHEPTHH aKTHUBAIIHH.

7. Karanus. OCHOBHBIC ITOJ0XKEHHS TEOPHH KaTann3a. MexaHu3M TOMOT'€HHOTO U TeTePOTeHHOT0 KaTalln3a.

8. ITonsiTue 06 0OpaTUMBIX PEaKLUAX U XMMHUUECKOM PaBHOBECHH. 3aKOH JEHCTBYIOMIMX Macc AJisl 0OpaTUMBIX cucTeM. CBsi3b
KOHCTaHTBI PABHOBECHS! C TEPMOJIUHAMUYECKUMHU (PyHKIUSIMHU.

9. Ilpunnun Jle-Illarense. Biusnue naMeHeHus TeMepaTypsl, 1aBlI€HUs, KOHIIEHTPAIlUH BEIIECTB HA CMELICHUE PaBHOBECHS B
CHCTEME.

10. Obmas xapakrepucTrka pacTBopoB. CriocoObl BEIpaKEHHS KOHIICHTPAIUNA PaCTBOPOB

11. OkucnurensHo-BoccTaHOBUTENbHBIE peakiiu (OBP). [ToHsTHE O CTENeHN OKUCIICHHSI, OKUCIIUTEIX M BOCCTAHOBUTEIISX.
Bakneiimye oKMCIUTENN U BOCCTAHOBUTEIH.

12. MeToapl cocTaBleHUs YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiii. OBP B paznuunbix cpepax. Tunst OBP.

13. Teopus >1IeKTpOAHBIX OTEHIIUANOB. YpaBHeHHe HepHcTa. Onpenenenne cTaHIapTHBIX EKTPOJHbBIX HOTEHIHANOB.
YeTpoiicTBO BOJOPOAHOTO MIEKTpoAa. Pan HanpskeHni MeTalsoB.

14. T'anpBaHUYECKHE MEMEHTHI. YCTPOHCTBO 1 ImpHHIHI paboTsl. Pacuer D/IC.

15. DnexTponu3 B paciiaBax U pacTBOpax MeKTpoauToB. [locnenoBarenbHOCT MPOIECCOB MPOTEKAIOIIUX HA aHOAE U KaTOJE.
3akonsl @apages. Pacuer o6beMa 1 MacCHI BEIIECTB, BEIICSIHBIINXCS IIPU MIEKTpon3e. [IpuMeHeHne aIeKTpon3a.

16. Koppo3zus MetaimnoB. XuMudeckas ,3eKTpoxumudeckas. CocoObl 3aIUTE METAIIIOB OT KOPPO3HH.

17. Akkymynstopsl. Kucnotnsie. Illenounsie. [Tpunnmn paboTst

TuIoBEIe BOIPOCH! K 3aIIUTE Ta00paTOpHOIt paboTsl «CKOPOCTh XUMHYECKUX PEAKITII»

1. Jate onpeneneHre CKOPOCTH XUMHUUYECKOW PEaKLMU B FOMO- U I'€TEPOr€HHbIX CHCTEMAX.
2. 3aKoH JEHCTBYIOIIMX MacC JAJisi HEOOPAaTUMBIX PEaKIUM.

3. Teopust AppeHuyca. DHeprusi aKTHBAIMH.

4. IMpasuno Bart-T'odda. TemneparypHsiit ko3 UIHEHT.

TumoBsle BONPOCHI K 3alIUTe J1aO0OpaTOPHOH paboThl «XHUMHUUECKOE PABHOBECUE)

1. OnpezneneHue XMMUYECKOTO paBHOBecHsl B cucteMe. Ero ycnoBusl.

2. 3aKoH AEHCTBYIONMX Macc Ui OOpaTHMBIX PEakIHii.

3. [punnun Jle-llarense.

TuIoBEIe BOIPOCHI K 3aIIUTE JTa00paTopHOil padoThl «VIOHHO-0OMEHHBIC PEAKIHI)

1. Kakne peakiuu Ha3bpIBalOTCS HOHOOOMEHHBIMU? B 4eM MX OTJIMYHE OT JPYTUX THUIOB PEaKIHii?
2. Kakne npusHakn He0OpaTHMOCTH MOXKHO HaOIIOJAaTh BO BPEeMS NPOBEICHHUS OIBITa?

3. UeM OTIMYAIOTCS CUJIBHBIE DIIEKTPOIUTHI OT CIa0BIX?

4. Kakue BelecTBa OTHOCAT K MaJIOAUCCOLMUPYIOIUM ?

TuroBEIe BOIPOCH! K 3aIuTe TabopaTopHOil paboTel «I maponns comein»

1. Uro takoe ruaponu3? Bunel ruaponusa.

2. KakoBbI KOTHUYECTBEHHBIE XapaKTEPUCTHKK MONHOTHI MPOTEKaHHUs TUAPONU3a?

3. Kaxue (axkTops! BIHAIOT HA MTPOIECCH THAPOIN3a?

4. Jlo Kaxoi#f cTeneHu mpu OOBIYHBIX YCIOBHSAX IPOTEKAeT THAPOJIN3 MHOTO3apsHBIX KaTHOHOB M aHWOHOB?
5. MoeT 1 pacTBOp OCTaBaThbCs HEUTPaJbHBIM, €CIIM PACTBOPEHHAS CONb CHIBHO THAPOIM30BaHA?

6. Kax onpenenuts pH B peakuun rugponusa? YTo caykUT cUrHajoMm Ajs onpeaeneHus pH?

TuroBkIe BOIPOCH! K 3aIIUTE Tab0paTOpHOil paboThl «OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKITII»

1. UeM OTIMYAIOTCS OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU OT APYIHX XUMHUYECKHUX PEaKIHi?

2. Kaxkue BelecTBa Ha3bIBalOTCSI OKUCIUTENSIMHU, @ KAKUE BOCCTAHOBUTENAMH?

3. Kakue cBolicTBa — OKMCIMTENbHbIE WM BOCCTAHOBUTENBHBIE — MOTYT IIPOSIBIATL coefnHeHus Mapradina KMnO4,
MnO2, Mn(OH)2?

4. Kak u3MeHSIOTCS CTENEeHU OKHCIEHHs OKUCIUTENS U BOCCTAHOBUTENS?

5. Kakue creneHu okucieHHs MO 3HaKy MOTYT MMETh METAlUlbl M HEMETAJIbl B CBOMX COCIMHEHUSAX?

TunoBsle 3a1aHUs MO JUCIUILINHE:

1. PaccunrtaTh 3KBHBaJGHTHBIE Macchl ciemyronmx coeannenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmiricaTh SMEKTPOHHYIO KOH(UTYpAIMIo aTOMa MapraHiia. YKa3aTh BO3MOJKHbBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Onucats KBAHTOBBIMH YHCIIAMHU BaJEHTHBIE 2EKTPOHBI aTOMA.

3. Paccunrarhs TemnoBoi 3QdeKT peakuuu ropeHus aneTuieHa (H.y.)

4. PaccunrtaTth, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakluy , €ClId YBEIUUUuTh TeMiepaTtypy ¢ 50 no 80
rpaxycoB 1o Llenbcuto, TeMepaTypHslii ko3 (UIUCHT paBeH 3.

5. Kyna cmectuthes xumuueckoe paBHoBecue cucteMbl A(T) + 2B(r) «>C (k) AH<O0 ; eciu

YBEIUUYUTh TEMIIEPATYpy
MOHU3UTH KOHIIEHTpALUIO Beuiectsa B
[IOHU3UTH JABJICHUE B CUCTEME




HamucaThb BbIPAKECHUEC JI1 KOHCTAHThI paBHOBECHUA HaHHOﬁ peaknouu.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xnopuaa kamenus ([1=1,015 r/mi).

7. Ha ckonbko moHM3uUTHCS JaBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rimoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBOpuTeneM(IIpH TOH xke Temmeparype) paBHo 26 klla.

8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxI0oM cilydae THIPOJIU3aA.

9. YPOBHATH METOJZIOM 3JICKTPOHHOTO OanaHca

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

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

pacTtBopax cooTBeTcTBeHHO [1] Monb/n u [0,01] Monb/1. Yka3aTh HampaBiIeHUE JIBIKSHHE dJICKTPOHOB.

KonTponsHbIe pabOTHI IO KaX 101 TeMe
- "OCHOBBIHE 3aKOHBI XUMHU"

- "Crpoenue aToma"

- "Xumuueckasi cBs3p"

- "DHepreTuKa XUMUYECKUX peakiii”

- "KuHeTnka XuMU4eCcKuX peakiuuii”

- "Xumudeckoe paBHoBecue"

- "Cocras pacTBopoB"

- "CoiicTBa pacTBOpoB"

- "T'unponus comneit"

- "OKHUCIUTENbHO-BOCCTAHOBUTEBHBIE peaKuu"
- "T'anbpBaHUYECKUiT deMeHT"

- "DeKTpoN3 pacIjlaBOB U pacTBOPOB"

6.4. MeTogu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEeAYPHI OLEeHUBAHUS

KpI/ITepI/II/I KOHTPOJIA YCBOCHUA MaT€pHraia JUCIHUIITIMHBI ITPU BBICTABJICHUN l'[pOM)KyTO‘IHOﬁ aTTeCTaluu 110 JUCIUIIIIMHE!

3ageT Mo AUCIMILUIMHE CTABUTCS IO UTOTaM pabOThHI 00YHJarOMIErocs B TEUEHHE CEMECTPa, BEIPAXKEHHBIM B BUIE BBITIOJIHCHUS
KOHTPOJIBHBIX paboT, paboThl Ha KOJUIOKBUYMAX, BBITOJIHEHHUS U 3alUTHI 1a00PaTOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI1.1 [Pocuu U. B., Tomuna |OO6mas n Heopraundeckas xumusi. CoBpeMeHHBIN Kypc: YaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuaka Huxonait 3amaun ¥ ympaXKHEHUs 1Mo 0OIIeH XUMHH: y4eo. mocodue Mocksa: Uurerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEIbLHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTEH 3arnaBue WznarenscTBo, oA
JI2.1 | BurBununa 'anuna OOmas XuMusL: TabopaTOPHBIA MPaKTHKYM: JUIA CTYA. 1 Kypca, o0yH. HoBocubupck: HI'ABT,
Hukonaesna o crett. 280700 "TexHocdepHast 6€30mMacHOCTD" 2012
JI2.2 |3aiimes B. I1., XuMus: METOANYECKHE YKa3aHUS M0 BBITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukast H. I1., | pabot 2018
Kupumok A. U.
JI2.3 | SIpocnaBueBa AHHa Xumust: 1abapoTOPHBIA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 TlepeyeHb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAIMOHHOM ceT "UHTepHer"

21 Koncrekr nexiuii mo oomei XumMun

32 | O6pa3zosatenshslil mopran CI'YBT. Dnexrponssli kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne Ob6opynoBaHue
VuebHas AyIUTOPHS Ui | AynutopHast jocka; Komrmekt yaeOHo#t mebenn; KoMITUIEKTh XUMUYIECKOH TOCYIbl U PEaKTHBOB
MIPOBEICHISI TPYIOBBIX Y | A7IS IPOBEACHUS XUMUYIECKOTO MPAKTUKyMa; BBITSOKHOM TIKad
WHIUBHIYaTbHBIX KOHCYIbTAIUI
VuebHas AyIUTOPHS Ui | AyauropHast mocka; Komruiekt ydue6HON Mebenn; 6 KOMIUIEKTOB Ui JIAOOpaTOpPHON paboThI Mo
MIPOBENIECHHSI TEKYIIETO KOHTPOJIS | OMPEACTICHUIO KECTKOCTH BOJBI (IITATHBHI C MPOOHMpKaMu, HAOOp XUMHUYECKHX PEarcHTOB); 6
Y TIPOMEXKYTOYHOH aTTeCTaI[H KOMIUIEKTOB JIJIsl JTa0OpaTOPHOH pabOThI MO OMPEASICHUIO AIIEKTPOIPOBOJHBIX PACTBOPOB COJIEH

(ITK-2mT., MCTOYHMK TOKa-3 IUT., IITaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
SNEKTPOJbl CpPaBHEHMsA); 6 KOMIUIGKTOB JUIsi JabopaTopHOl pabGoThl IO  OHpEEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpoOmpkamu, Habop peakTuBOB, pH-MeTpsl); BrrTsmxHON
mKadg

YueOHast AyAUTOPHS i | AyautopHast nocka; Komruiekt ydueGHON MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: HMPOEKTOP




[IPOBEACHUS TPYNIIOBBIX U | (cTranoHapHBIN), 9KkpaH (cTaunoHapuslif), [IK (mepenocHoit)

WHIVBHIYaITbHBIX KOHCYIbTAINI

[Tomemenue s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., nomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboTHI | 00ecreunBaOIMX ~ JAOCTYII B OJJNEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTeNbHYIO — Cpeay
00yJaroITIXCS YHUBepcHTeTA.




