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paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.01 Hanpasnenue noaroroBku "TexXHONIOTUsA TPAaHCIIOPTHBIX IPOLIECCOB"
porpamMma IIpoduns "TpaHCHOPTHO-IKCIEAUIIUOHHAS 1SS TEIFHOCTD"

roJ Hayaja nmoaroroBku 2023

Kamudukarus O0axanasp
®dopma o0ydeHust 3a04yHas
OO01mmast TpyI0eMKOCTh 33ET

YacoB 1o yueOHOMY IJIaHy 108 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE! 3ager 1

ayAUTOPHbIE 3aHATH 12

caMocCTosTeIbHas paboTa 94

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
Jlexiun 6
JlabopaTopHbie 6 6 6 6
WHas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 12 |12 (12 |12
KonraktHas pabora |14 (14 |14 |14
Cam. pabota 94 194 |94 |94
HUroro 108 | 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
23.03.01 TexHoMOTHs TPAHCIIOPTHBIX TporeccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

23.03.01 Hanpasnenue noarotoBku "TeXHONOTHs TPAHCIIOPTHBIX MPOLECCOB"
IMpodnmns "TpaHCIOPTHO-IKCIICAUITNOHHAS eI TEIFHOCTE"
roJ1 Hayaja noarotosku 2023

Pa6ouyro mporpammy cocTaBuJI(u):
cmapwuti npenodasamens , Mokposuyxas Hamanwvsi Biaoumuposna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTrueckre OCHOBBI 2JIEKTPOTEXHUKU

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O01mmas 31eKTpOTEeXHHUKA M AIEKTPOHIKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoodopyaoBaHHE CYIOB

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonorHsI TEXHUIECKOTO OOCTY)KHMBAHUSI K PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | OcHOBBI Hay4HBIX UCCIIEOBaHUM

2.2.22 | TexHonorudeckas (IIpoOU3BOICTBEHHO-TEXHOIOTHIECKAs) IPAKTHKA

2.2.23 | Hayano-uccnenoBartelbckas padoTa

2.2.24 | OCHOBBI HAYYHBIX MCCIIEIOBAHHIA

2.2.25 | Texnonorudeckas (IIpOU3BOICTBEHHO-TEXHOJIOTHIECKAs) IPAKTHKA

2.2.26 | Hayuno-uccnenoBarenbckas paboTta

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS AUCLIATLIAHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocylmecTBJIATH MOUCK, KPUTHYECKU aHAJIU3 U CMHTe3 HHGOPMALMU, TPUMEHSTh CUCTEMHBIH MOAXO0/1 AJs
pelieHus NoCTaBJCHHbIX 3a1a4

VK-1.1: OcymecTBisieT HOUCK U CHHTE3 MOTY4YeHHON HH(POPMALUK sl PELLIeHHs] TOCTaBJICHHBIX 33124

VK-1.2: IIpoBOAHUT KPUTHIECKUH aHAIN3 HHGOPMAIUH IIPH PEIICHUH ITOCTABJICHHBIX 3a/1a9

OIIK-1: Cnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmemmceﬂepﬂble 3HAHUA, METOJAbI MATEMATUYICCKOI'0 AaHAJIN3A H
MOAC/JIHPOBAHUSA B IIpO(l)eCCPIOHaJ]bHOﬁ ACATCJIBbHOCTH

OIIK-1.1: Micnionb3yeT NpHHIUITEI €CTECTBEHHOHAYYHBIX W OOIEHH)KEHEPHBIX 3HAHUH B IPO()eCCHOHATBHOH AATEIHHOCT

OIIK-1.2: Brageet MeTogaMu MaTeMaTHYECKOTO aHATHN3a B TPO(ECCHOHANBHOMN NeSITEeIHOCTH




OIIK-1.3: Brazeet MeTogaMu MaTeMaTHIECKOTO MOJICTTMPOBAHUS B IPO(ECCHO-HANBHOH NeITeTFHOCTH

OIIK-3: Cnocoden B cepe cBoeii npodeccMoHATbHOI AesITeJILbHOCTH NPOBOAUTH U3MepeHusl U Hal101eHusl, 00padaTbIBaTh
U NPeICTABJISATh IKCIIePUMEHTAJIbHbBIE JAHHbIE H Pe3YJIbTAThI HCNBITAHUI

OIIK-3.1: TTornMaeT METOIbI ¥ CIOCOOBI U3MEPEHHSI U HAOIIOICHH

OIIK-3.2: CnocoGeH mpoBOAUTH U3MEPEHHS U HaO0JeHUs B chepe cBOeH npo-(hecCnOHaNbHON A TeNbHOCTH

B pe3yabTaTe 0CBOCHUSA JUCHHUIIIMHBI oﬁyqalomuﬁca JOJIZKCH

3.1 |3uaTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPTAaHMUYECKON ¥ HEOPTAaHMUECKON XUMHH; KIAaCCU(UKAINIO U CBOHCTBa XUMHUYECKUX DIIEMEHTOB,
BEIIECTB U COSAMHEHH, X Ha3HAYCHNE U 00IaCTH MPUMEHEHUSI.

3.2 | Ymern:

3.2.1 | Ucnionib30BaTh OCHOBHEIC QJIEMCHTAPHBIC METOJABI XUMHUYCCKOT'O NCCIICTOBAHNA BEUICCTB U COGI[I/IHGHI/Iﬁ.

3.3 | Bragern:

3.3.1 | CnocoOHOCTBIO BBIMIOIHEHHS] OCHOBHBIX XUMHUYECKUX J1a00OPaTOPHBIX ONepalui.

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHMe pa3ae10oB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlutreparypa | IlpIlo
3aHATUSA / Kype AroT
Pasnen | Pasmen 1. O01mas xumus

Jlex OO6111e 3aKOHBI XUMHH. XUMHYecKast TS pPMOJUHAMUKA 1 KUHETHKa. /JIek/ 1 2 JI1.1 0
31

Jla6 CKOpOCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2 0
32

Cp WNuauBunyansaoe 3amanue Nel /Cp/ 1 24 0

Jlex PactBopH! 1 ux cBoiicTBa. OKMCIUTENBHO-BOCCTAHOBUTEIbHBIE 1 2 JI1.1J11.2 0
peaxmuu. /Jlex/ 32

Jlab Xumnueckoe paBHoBecue /J1ad/ 1 2 JI1.2J12.1 0
32

Cp WNuauBuayansHoe 3amanue No2 /Cp/ 1 24 0

Jlek OCHOBBI 3JIEKETPOXUMHH. | aTbBAHUYECKHE IIIEMEHTHI. 1 2 0

Onexrponus.Kopposus metaiios. /Jlex/
JIab OKHCINTETFHO-BOCCTAHOBUTENBHBIC peaki /J1ab/ 1 2 J1.1 0
J1.2J12.1

32

Cp WuauBuayansHoe 3amanue Ne3 /Cp/ 1 24 0

Cp ITonroroBka k tabopatopHbM padotam /Cp/ 1 22 0

HKP KommekcHas koHTponbHas padota /MKP/ 1 2 JI.1J11.2 0
€)!

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Pazpen "O6mas xumus"

Jlexnust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIeJIH W 3a/1a4H JUCITUTLTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIICH CHCTEME MMOATOTOBKH CIICIUATUCTA.
®dyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XHMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTEXHOMETpUUECKHe 3aKOHBI. OCHOBHBIE HANPaBIEHHUS TEXHUUECKOTO Mporpecca B OTPACIH.

Jlexuus "Ctpoenue Bemectna”
Crpoenne aroma. KBanToBsle uncia. Paciipenenenue 31eKTpOHOB [0 YPOBHSAM U ITOAYPOBHAM. BiustHue CBOHCTB XMMHUYECKOTO
9JIEMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHOM KOHPUIYpaLH.




Jlexnus "Ilepunoanyeckuii 3axon J[.M1.Menaeneesa'.
CTpyKTypa MepHoInveCcKoi cucTeMsbl. [IepHoAMYHOCTh H3MEHEHHUST CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIMHCHHH.

Jlexius " Xumuueckas CBS3b'".

OcHOBHBIE CBOIicTBa XUMHUECKOH CBsI3U. KoBaneHTHast xumuueckas cBsi3b. [lonspHocTs cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Honnas cBa3b. Kpucrannsl. Merannndeckas cBsisb. BogoponHas cBa3b. Ban-nep-paanbcoBo B3auMoAeHCTBUE MOIEKyl. Biusaue
THUITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUIECKHE CBOHCTBA BEIIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

DHepreTrka XMMUYECKHX ITporeccoB. IIoHsTHE TepMOANHAMIYECKOH crcTeMBl. Buasl cuctem. TepMommHaMudeckne mapaMeTpsl
cucreMsl. Knmaccudukarms TepMofiHaAMAYECKIX IPOIecCOB. BHYTpeHHSS SHEPTHs ¥ SHTANBNHA. TemnoBsie 3 EKTH 1 UX
WCTIOJb30BaHUE B XUMHUYECKON TEXHOIOTUHU. DHTponus. DHeprus [ nboca. OCHOBHbIE 3aKOHBI TEPMOAMHAMUKH.

Jlexnus "Xumudeckas KuHeTUKa"

CkopocTh XUMHUYECKHX peakiuit CKOPOCTh XMMHUUECKHX PEaKIHi B TOMO- M T€TepOreHHbIX cucTeMax. @aKkTophl, BIUSIONINE HA
ckopocTb peakuuil. Teopus Appennyca. Katanusaropsl. 'oMoreHHbIi U reTeporeHHbIH KaTaau3. 3aKoH JEHCTBYIOIINX Mace Ui
HeoOpaTMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudaeckoe n dpasoBoe paBHOBecHE

[TonsTrHe 006 06paTUMBIX H HEOOPATHMBIX PEAKIUAX. XUMHUECKOEe paBHOBECHE. 3aKOH JCHCTBYIOMINX MacC JUIsl 00paTHMBIX
peakuuii. daktopsl, BIusAOLIME Ha XuMUueckoe paBHoBecue. [Tpunnun Jle lllarense.

Jlexuus "PacTBOph! 1 UX cBOlicTBa"

Knaccugukamnus pactBopoB. CriocoObl BEIpaXXeHUsI KOHLIEHTPAIUY PacTBOpa. PACTBOPHI HEANEKTPOIUTOB U X KOJUIUTATUBHBIE
cBoiicTBa. 3akoH pa3dasneHust OctBanbaa. Teopus d7aeKTponuTUYECKOr qucconuanui. CTerneHb U KOHCTaHTa JAUCCOIMALINY.
CnaOble ¥ CHITBHBIC DIIEKTPOIUTHI. CBOMCTBA pACTBOPOB JIEKTPOJIHTOB.

Jlexnus "MonHo-o0MeHHbIe peakuuu. [ uaponus comneit”
HonHoe npousBeneHue Boabl. Bogopoansiii mokazarens. MHauKkaTopbl. OCHOBHBIC TUIIBI TUAPOJM3a coei. Onpenenenue pH B
kaxaom tune. CterneHs rupon3a. OakTopsl, BIUSIONINE HAa MPOIIECC THAPOIH3A.

Jlexuus "OkucnuTelbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHbIE TIOHATHUS JaHHBIX peakiuil. Crernenpb okuciieHus. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA DJIIEMEHTOB U UX
coenuHeHuH. [IpaBmito snexTpoHHOTrO Oananca. YpasauBanus OBP MeTomamMu 37€KTpOHHOTO ¥ HOHHO-3JICKTPOHHOTO OanaHca.
PasnoBugnoctu OBP. Baxkueiinine okuciaurenu 1 BoccranoBuTel. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD
XUMHYECKHX 3JIEMEHTOB.

Jlexuust "OCHOBBI 21€KTPOXUMUH"

IMonsTHE AMEeKTPOXUMHUUECKOH crcTeMBL. Buasl cucteM. DneKTpoaHbIN MOTEHINAN MeTasIa. DNeKTPOXUMHUYECKUH psi
HarpspkeHuH. CBOMCTBA psiga aKTHBHOCTH. XUMHYIECKHE HCTOYHHUKH JIEKTPUIECKOTo ToKa. ["ampBaHmYeckuii anemeHT. [IpuHImmn
pabotsl. Pacger DJIC. DnekTponn3 BOAHBIX PACTBOPOB M €r0 3aKOHOMEpHOCTH. Koppo3us MeTayuioB. 3anyra METauioB OT
KOppo3uu. AKKymyssTopsl. Buapl. [Tpuniun paboTsl.

6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3a4TeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1Mo AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX padoT

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

TuroBeIe BOIPOCH! K ITOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PadOT MO TUCIIUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
cleACTBHsA. 3aKOH IKBUBaNEeHTOB. OIpeeneHne 3KBUBAICHTHBIX MacC MPOCTBIX M CIIOKHBIX BEIIECTB.

2. Teopun crpoernus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenue 31MeKTPOHOB MO PHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ipasuno Xynaa. IIpasuno
Kneukosckoro.

5. INonsatue 06 s-, p- ,d- ,f- amemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Mmeproaudeckoil cucreMsbl. [IoHATHE O Tpymnax, HOATPYNNax U MepHOAax.

ITepronnuueckoe H3MEHEHHE CBOMCTB XUMHUYECKUX DJIEMEHTOB B IPYyNIax U NepUoAax: 3apsj Aapa; paanyc aToMa; SHEPTrUs
HOHU3AI1N; SHEPIUS CPOJICTBA K AIIEKTPOHY; NIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOIIECCOB.




8. INonsTue 06 sHTanemuu. 3akoH ['ecca u ero ciaenctsus. IloHATHE O TemnoTax oOpa30BaHHS CIIOXKHBIX BemlecTB. Pacuer
W3MEHEHHMS SHTAIIBIINH IIPH XUMHUUYECKUX PEaKIIUIX.

9. Ionsatne 06 sHTpOnMHU. BTOpOii U TpeTnii 3akoHBI TepMonuHaMukH. CTaHTapTHAs SHTPONHS BemecTsa. Pacyer
U3MEHCHHUS SHTPOIHNHU CUCTEMBI.

10. [TonsaTue 00 M306apHO - U30TEPMUUYECKOM MoTeHIHaie. OCHOBHOE ypaBHEHHE TEPMOAMHAMHKH. Y CJIOBUSI BOZMOXKHOCTH
npoTekaHus nporecca. Pacuer usmMeHenus cBobogHoi sHeprun ['moocea.

11. Xumuueckas kuHeTuka. CKOpOCTh XUMUYECKOM PEaKLMU B TOMOI€HHON M FETEPOr€HHOM CUCTEMax. 3aBUCHMOCTb
CKOPOCTU XUMHMYECKOU peakuy 0T KOHLUeHTpauuu. @u3ndeckuil CMBICI KOHCTAHTbI CKOPOCTH XMMUYECKOH PEAKLMU.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckoi peakuuu. [Ipasuino Bant ['odda u Temneparypubiii ko3ddUIHeHT.
Teopust AppeHuyca. 3aBUCMOCTb CKOPOCTH XMMHUYECKOH peakMy OT S3HEPTUU aKTUBALIUU.

13. Karanmus. OcHOBHBIE HONOKEHUS TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO W TeTePOTeHHOTO KaTaln3a.

14. [Tonsatue 00 0OpaTHUMBIX peakIUsIX U XUMHUYECKOM PAaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PABHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIUSMH.

15. ITpunnun Jle-llarense. Bnusuue nu3aMeHeHus teMnepaTypsl, AaBICHUS, KOHIEHTPALUY BELIECTB HA CMEILCHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHUSI KOHIICHTPAIMA PacTBOPOB.

17. TepMoauHaMuKa NpoLECCOB pacTBOpeHMsl. BiusHue temnepaTypsl U 1aBJIE€HHUs. HAa pacCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOHCTBA HAEANbHBIX pacTBOPoB. 3akoH BanT-I'odda. 3axon Payns u ero cnenctBus. CriocoOsr
oIpezieleH s MONEKYIIPHOH MacChl paCTBOPEHHOTO BELIECTBA.

19. IMonstre 06 snekrponurax. Teopus 3mekTponuTHYECKON qucconnanyy. OOIMi MPUHIMI JUCCOLUALMN. DIEKTPOIHUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPHU IIIEKTPOTUTHIECKON TUCCOIMAnK. Jlucconuanus KACIOT (0JJHO- © MHOTOOCHOBHBIX ), OCHOBaHMIA
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnmuraTuBHbIe CBOMCTBA pacTBOPOB AIEKTPOIUTOB. V3oToHnueckuii koaddunment. Crenens auccormarmu. [loHsTue o
CHJIBHBIX U CJIA0BIX DJICKTPOIIUTAX.

21. Cnabsbie anexTponutel. KoHcTanTa aucconuanuu. 3akoH pazbasinenus OcCTBajibla.

22. CuJIbHBIE DJIEKTPOJIUTHI. AKTUBHOCTh MOHOB. [ToHATHE 0 KaxKylleiicsl cTeNeHr AUCCOLUAlLUY.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHL.

24. HoHHO0-00MEHHBIE PEeakIii B PaCTBOPAX JJICKTPOJHUTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKITHH.

25. XKectrkocts Boabl. BpemenHnast u moctostHHas. CocoObl yCcTpaHEHUS .

26. I'mpponus coneit. O6patumocts runponusa. CreneHs ruapoinsa. KoHcTanTa ruaponusa. Y CIoBHsS YCHICHUS THIPOJIH3A.
I'maponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonATHE O CTEeHH OKHCIICHHS, OKHCIUTEISIX U

BOCCTaHOBUTEJSIX. BaskHeHIe OKUCIUTENN U BOCCTaHOBUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUH OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. YpaBHeHNne HepHera. OnpeneneHne CTaHIapTHRIX JICKTPOIHBIX MOTCHIHAIOB.
YeTpoiicTBO BOJOPOAHOTO MEKTPOAA. Pan HanpsykeHU MeTalIoB.

30. lanbBaHWYecKre JEMEHTHI. Y CTPOUCTBO W mpuHIUN paboTel. Pacuer 3/IC.

31. DJeKTpoau3 B paciulaBax U pacTBOpax JIEKTposUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAIOLIUX HA aHOME U
karoje. 3akoHbl ®apanes. Pacuer 00beMa 1 MacChl BELIECTB, BBIIEIHUBIINXCS MTPH dJeKTpou3e. [IpuMeHeHne dIeKTpom3a.

32. Kopposzust merannoB. XuMuueckas ,21eKTpoxuMuueckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axkymynstopbl. Kucnorasle. Illenounsie. [Ipunmmn paboThl.

TumnoBsie 3aJlaHus 110 JUCHUILTIUHEC!

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

2. PacmimcaTh 2JIEKTPOHHYIO KOH(HTYpaIMio aToMa MapraHiia. YKa3aTh BO3MOXKHbBIE BaJICHTHOCTH M XMMUYECKHE CBOMCTBA.
OmnucaTs KBAHTOBBIMH YHCIIAMU BaJCHTHBIE 2JEKTPOHBI aTOMA.

3. Paccunrarhs TemnoBoi 3GQeKT peakuuu rOpeHus aneTuieHa (H.y.)

4. Paccuntath, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaKklUH , €CIU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenscuto, TeMneparypHslii ko3 duimenT paseH 3.

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

- YBEIUUYUTh TEMIIEPATYpy
- MOHU3UTH KOHIIEHTpALUIO Beulectsa B

- [IOHU3UTH JABJICHHE B CUCTEME

HAIUCAaTh BBIPAYKEHUE 1JIs1 KOHCTAHTBI PABHOBECHS JaHHOM PEeaKIMu.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xmopuaa kabeius ([1=1,015 r/m).
7. Ha ckoipko MOHU3UTHECS IaBIEHHE Mapa Haj pacTBopoM mpu 25 °C, cogepskamuM 15 T rmroxo3sl B 150 r Boxsl. JlapneHue
mapa HaJl YUCTBIM pacTBOpUTeaIeM(IIpH TOi ke Temmeparype) paBHo 26 klla.
8. Hanmcats peakuun ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnS0O4 + K2504 + H20
10. Paccunrare 5/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOSIIETO M3 IUIACTHH OJOBA M MEIH, IPH UX KOHIICHTPALUH B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m 1 [0,01] Momnb/11. YKa3aTh HalpaBiIeHNe TBUKEHUE IIEKTPOHOB.

WnpuBuayanbHble 3aJaHUS:
"OcHoBHbIE 3aKOHBI XUMuU. CTpoeHue aToma. XuMHU4YecKas CBsI3b"
"DHepreTrKka XUMUYECKUX NpeBpalieHnit"




"KuHeTnka XUMHYIECKUX peakuuil. XuMuueckoe paBHOBecue"
"CocraB u cBolcTBa pacTBOpOB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENBHO-BOCCTAHOBUTENbHbIE PEAKLUH. DIEKTPOXUMUs"

6.4. Meroaudeckue MaTepuaJibl, Onpeae/sonme npoueaypbl OieHUBaHUusA

Pemenne THIIOBBIX 3aJaHUH, TECTOB, 3aIIUTa TEOPETHUECKOTO MaTepHala Ha 1a00OpaTOPHBIX 3aHATHIX.
JlaGopatopHas paboTa cunTaeTcsi CIAaHHOM, IPU BHIIOJIHEHUH CIEAYIOIIMX YCIOBHIA:CTYIEHT HA Hel MPUCYTCTBOBAJ, BHIIOIHII,
3alIUTHI TEOPETHYCCKUI MaTepual 1mo JanHoi Teme. KoHTponbHas paboTa cyuTaeTcs BEIOJTHEHHOW, TPH PEIICHUH CTYACHTOM
70% 3amanHuii cofepKaIUXcsl B BApUAHTE.

3auer 1o JUCHUIIINHE CTABUTCA 110 UTOraM pa60TI>I o6yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAKKCHHBIM B BUJI€ BBITTIOJTHCHUSA
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBHYMAaX, BBIIIONHEHHUS U 3AIUTHI JJAOOPaTOPHBIX padoT.

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

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 |Pocun U. B., Tomuna |OOwas u Heopranndeckas xumus. CoBpeMeHHBIH Kypc: YueOHoe Mocksa: U3narenscTBo
JL L. nmocobue i 6akaJaBpoB IOpaiir, 2016
JI1.2 | I'muaka Huxonait 3amauu ¥ yIpaKHEHHUs 10 00Ie XUMHUU: yued. mocoone Mockga: MaTerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. Jlono/HUTEIbLHAS JINTEPaTYpa
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI2.1 | SIpocnaBueBa AHHa Xumus: 1abapoTOPHBINA IPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 TlepeyeHb pecypcoB MH(POPMALHOHHO-TEJIEeKOMMYHUKAIMOHHOM ceTH "UHTepHer"
31 | Koncnekr nekiuii mo odmeil xumMun
32 | O6pazosatenshslit mopran CI'YBT. DnexrponHslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIINHBI (MOAY JIS)
Haznauenwue Ob6opynoBanue
YueOHas ayInTOPHSL Ui | AyouropHast 1ocka; Kommekt yaeOHo#t mebenn; KoMITIEKTH XUMHUECKON TIOCYIBl U PEaKTHBOB
HpOBEACHUS TPYTIIIOBBIX U | A7 IpOBEACHHUS XUMHIECKOTO IPAKTUKyMa; BBITsDKHOIT mixag
VHUBUIYalIbHBIX KOHCYIbTAIMH
YuebHast ayIUTOpHs Juist | AynuropHast pocka; Komrulekr yueGHONH MeOenu; 6 KOMIUIGKTOB JUIsl 1a00OpaTopHO# paboThl 1O

IIPOBEJIEHUs TEKYIIEro KOHTPOJISL
U IIPOMEKYTOYHOM aTTeCTalUH

OIIPEAEICHUIO XECTKOCTH BOABI (IITATHBHI C MPOOMPKaMH, HAOOp XUMHUYECKHX pEareHToB); 6
KOMIUIEKTOB Ul T1a00paTOpHON paboThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB coIei
(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MNPOOMPKAMH, OIJIEKTPOJABI H3MEPHUTEIbHbBIC,
QNIEKTPOJBI CpaBHEHUs); O KOMIDIGKTOB MU J1a0OpaTOpHOl paboOTBl MO  ONIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpobOupkamu, HabOp peakTuBOB, pH-MeTpsr); BrrTsxHON
mkadg

YuebOnas ayIUTOPHS ISt
MPOBECHUS TPYIOBBIX "
WHIWBUAYaJIbHBIX KOHCYIbTAIHHA

AymuropHas pocka; Komruiekr yueGHOW MebOenu; MynbTuMmeanitHoe o0OpyZOBaHHE: MPOEKTOP
(cranmonapHsIif), skpaH (crarmonapHsIii), [1IK (meperocHoit)




