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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 23.03.03 HampasneHue MNOATOTOBKH "OKCIUIyaTalys TPAaHCIOPTHO-TEXHOJOIMUYECKHX
porpamMma MAIIUH I KOMIIIEKCOB"
IMpopuns "CepBuc u aBTOMAaTM3alys IEPErpy304HOrO OOOPYIOBAHHS TPAHCIOPTHBIX
TepMUHaIOB"

roJl Hayaja noarotosku 2023
Keanudukarus d0akanaBp
®dopma o0ydeHust o4Has
OO01mast Tpy10eMKOCTh 33ET
YacoB o yueOHOMY IJIaHy 108 Bupas! KOHTpoOJIA Ha Kypcax:
B TOM YHCIIC: 3auer 2

ayIUTOPHBIE 3aHATH 54

caMocCTosTebHas paboTa 50

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v 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
23.03.03 DkcrutyaTanus TPaHCIIOPTHO-TEXHOJIOTUISCKUX MAIIMH M KOMITICKCOB (mpruka3 MunoopHayku Poccun ot 07.08.2020 1. Ne
916)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

23.03.03 HanpasneHue NOATOTOBKY "DKCIUTyaTallUsl TPAHCIIOPTHO-TEXHOJOTHUECKUX MAlllMH U KOMIUIEKCOB"
IIpodmis "CepBuc n aBTOMaTH3anNs MEPETPy309HOTO 000PYIOBAHHS TPAHCIIOPTHEIX TEPMHUHAIOB"
roJ Havaja noarotosku 2023

Pa6ouyro nporpammy cocTaBuJi(u):
K.c.-X.H., [{oyenm, bonmywruna Tamvsana Huxonaesna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



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 SMEKTPOTEXHUKH

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O0mmas 3IeKTPOTEXHUKA M HIEKTPOHHUKA

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 | DnexTpoobopyI0BaHKE CYI0B

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

3. KOMIETEHLIMU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUILINHEI
(MOZY.JIs)

OIIK-1: CniocodeH NpUMeHATH ecCTeCTBeHHOHAYYHbIE 1 00IeMHKeHepHbIe 3HAHMUA, MeTOAbl MAaTEeMATHY€eCKOr0 AHAIN3A U
MO/IeJITUPOBAaHUS B PO(ecCuOHATbHOI 1esITeIbHOCTH;

OIIK-1.2: IIpuMeHsIeT eCTeCTBEHHOHAYYHBIE U OOIIEHHKECHEPHBIE 3HAHUS, METO/(bI MATEMAaTHIECKOTO aHAJIN3a U MOJICITUPOBAHUS B
npodeccuoHaNbHOI AeATeTbHOCTH

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1 (3HaTh:

3.1.1 | OcHOBHEBIC 3aKOHBI OpraHH‘IeCKOfI n Heopra}mqecxoﬁ XUMHHU; Knaccn(bm(aumo U CBOMCTBA XMMHUYECKUX OJIEMCHTOB,
BCOICCTB U COCZII/IHCHI/Iﬁ, HX Ha3HAYEHHE U 00JIaCTH IIPUMCHCHMUA.

3.2 | YMeTh:

3.2.1 | Mcrioap30BaTh OCHOBHBIC SJICMCHTAPHBIC METOJAbI XUMHUYCCKOI'0 UCCIICAOBaHNA BEUIECCTB U COCJIMHEHUH.

3.3 | Baagern:

3.3.1 | CrtocoGHOCTBIO BEIITOTHEHHSI OCHOBHBIX XHMHUYECKHUX Ta00PaTOPHBIX ONepanuii.

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATHSH / Kypc AroT

Paznen Pazgen 1. O0mas xumus

Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31




Jlex Iepnoandeckas cucrema. [leprnoandeckuii 3axoH /JIex/ J1.1
31
Jlek Xumndeckast cBsi3b /JIex/ J1.1
31
J1ab Crpoenne aroma /J1a6/ JI.1J11.2
3192
Cp WnauBunyansHoe 3ananue Nel /Cp/
Jlex DHepreTuka XUMHUECKUX peakiuii /Jlex/ JI1.1
31
Jla6 DHepreTrka XMMUUECKUX peakiuii /J1ab/ JIL.1J11.2
32
Cp WNuauBunyansaoe 3amanue No2 /Cp/
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIex/ JI1.1
31
Jlex Xumnueckoe paBHoBecue /Jlex/ JI1.1
31
Jla6 CKOpOCTh XUMUYECKUX peakmui /J1ad/ JI1.1
JI1.2J12.2
32
JIab Xumunueckoe papHoBecue /J1ab/ JI1.2J12.2
32
Cp WnnusunyansHoe 3amaane Ne3 /Cp/
Cp ITonroroBka k tabopatopHbIM padotam /Cp/
Jlex CriocoObI BEIpaXkeHHsI cocTaBa pacTBopoB /JIek/ JI.1J11.2
32
Jlex CgoiicTBa pacTBopoB /JIex/ JIT.1JI11.2
32
JIex HonoobOmenHbIe peakiuun /JIex/
31
JIa6 HonooOMmenHbIe peakin /J1ad/ JI1.2J712.2
Jlex Tunponus coneit /Jlex/
Jla6 T'unponus cosneii /J1a6/ JI1.2J12.2
32
Cp WnauBnayansaoe 3amanue Ned /Cp/
Jlex OKHCIUTETFHO-BOCCTAHOBUTENBHBIE peakiuH /JIex/
31
Jlab OKUCIUTENHEHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ JI1.1
J11.2J12.2
32
Jlex DnexTpoxundeckue cucteMsl /JIek/
31
Jlab lanpBannveckuit anement /J1ab/ JI1.1
JI1.2J12.1
32
J1ab DJIEeKTPOIH3 PacTBOPOB U pactuiaBos /J1ad/ JI1.1
J1.2J12.1
32
Cp WNuauBuayansHoe 3amanue NeS /Cp/
Cp ITonroroBka k abopartopHbM padotam /Cp/
HKP KommekcHas koHTponbHas padota /MKP/ JI.1J11.2
31
Jlex OCHOBHBIE TTOHSTHS ¥ 3aKOHBI XUMUH /JIex/ JI1.1

5. COAEPKAHME AVNCLHUILIAHGBI (MOAYJIST)

Paznien "Oo6mas xumusa"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"
OCHOBHBIE IIeJIH U 3a/1a4H JUCITUTUTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEH CHCTEME MOATOTOBKY CIICIHATUCTA.
®dyHIaMeHTAIbHBIE 3aKOHOMEPHOCTH XHMHUH KaK TEOPETHICCKON OCHOBBI HOBBIX HAYKOSMKHX TEXHOJIOTHI. OCHOBHBIE

CTeXHOMETpUUIECKHe 3aKOHBI. OCHOBHBIE HANPaBIEHHUS TEXHUUECKOTO MPOrpecca B OTPACTH.




Jlexnus "Ctpoenue BemiecTsa"
Crpoenune atoma. KBaHToBble urcia. PacripeneneHue 3JeKTPOHOB IO YPOBHIM U TIOAYPOBHAM. BiusiHre CBOHCTB XMMHUYECKOTO
3JIEMEHTA B 3aBUCUMOCTH OT €T'0 JIIEKTPOHHON KOH(PUTYpaITHH.

Jlexnus "Ilepuoanyeckuii 3axon J[.M1.Menneneesa'.
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IepHoAMIHOCTh H3MEHEHHUST CBOHCTB XMMHUYECKUX DJIEMEHTOB U X COCITUHCHHUH.

Jlexnms " Xumuueckast CBsI3b".

OcHoBHBIE CBOHCTBA XUMUUECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapHocts cBsa3u. Haceimaemocts. HanpasneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. BonopoaHnas csa3b. Ban-znep-BaanbcoBo B3auMoaelCcTBUE MONIEKyI. BiusiHue
THUIIa XUMUYIECKON CBSA3U HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

OHepreTrka XUMUUECKUX npoueccos. IlonsaTre TepMoauHaMuueckoil cucteMsl. Buasl cucreM. TepMoauHaMUUeCKUe apaMeTpsl
cucreMsl. Kimaccudukarus TepMoIiHaMIYECKUX IPOIieccoB. BHYTpeHHSS SHeprus U SHTaNbNUS. TemnoBble 23 deKTs! 1 uxX
UCIIONB30BaHUE B XUMUYECKOH TeXHOJIOTHU. DHTponHs. JHeprus [ no66ca. OCHOBHBIC 3aKOHBI TEPMOJUHAMUKH.

Jlexuus "Xumnueckas kKuHeTuka"

CKOpOCTh XUMUYECKUX peakuuii CKOpOCTh XUMHYECKHUX PEaKkIfii B TOMO- M FeTePOreHHbIX cucreMax. MakTopel, BIUSAIOMINE HA
ckopocth peakiuii. Teopust Appenuyca. Karanuzatopsl. [oMOreHHbIH 1 reTeporeHHbld Katanus. 3aKoH JEHCTBYIOIINX Mace IS
HeoOpaTiMBIX peakiwid. [Ipasuna Bant-I'odda. XumMuaeckoe n gpa3oBoe paBHOBeCcHE

[onsTre 06 06paTUMBIX 1 HEOOPATUMBIX PEAKIUAX. XUMHUYECKOE paBHOBeCHE. 3aKOH JEHCTBYIOMINX MAcC Ul 00paTUMBbIX
peakiuii. dakTopsl, BIUsIOIIME HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Jlexuus "PacTBophl 1 UX cBOMCTBA"

Knaccugukamnus pactBopoB. CocoObl BEIpaXKeHUsI KOHLIEHTPAIMY PacTBOPa. PACTBOPHI HEANEKTPOIUTOB U UX KOJUIUTATUBHBIE
cBoiicTBa. 3aKoH pazoasnenus OcTBanbaa. Teopus eKTpoauTHIECKOH aucconuanyuy. CTeneHb U KOHCTaHTa AUCCOLUAIINH.
Ca0ble U CHIIBHBIE ATIEKTPONUTEL. CBOICTBA PACTBOPOB 3IEKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npousBeneHue Boabl. Bogopoausiii mokazarens. MHaKkaTopbl. OCHOBHBIE TUIIBI TUAPOJH3a conei. Onpenenenue pH B
kaxaom tune. CterneHs ruapon3a. OakTopsl, BIUSIONINE HAa MPOIECC THAPOIH3A.

Jlexuus "OkucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHBIE OHATHUS JaHHBIX peakiuil. Crenenp okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB U MX
coenuHenui. [IpaBuiio anexTporHoro Oananca. YpaBHuBanus OBP MeToaMu 21€KTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
PasznoBuanoctu OBP. Baxkneiiue oKucIuTenu u BOCCTaHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD
XUMHUYECKHUX 3JIEMEHTOB.

Jlexnust "OCHOBBI 2NEKTPOXUMUH"

ITonsTHE ANEKTPOXUMHUYECKON CHCTEMBI. BUpl cucTeM. DNEKTPOAHBIN MOTEHINAN METaIa. DIEKTPOXUMHUUECKUH Psilt
HanpspkeHull. CBoiicTBa psAaa akTUBHOCTU. XUMUYECKUE UCTOYHUKH IEKTPUYECKOro ToKa. I'anpBanndeckuil anemeHt. IlpuHnun
pa6otsl. Pacuer O/IC. DnexTponns BOJHBIX PACTBOPOB U €r0 3akoHOMepHOCTH. Koppo3ust MeTannos. 3amuTa MeTauioB OT
Koppo3uu. AKKyMmyasTopsl. Buael. ITpunmun paboTst.

6. POHJ ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrIimonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIC PA0OTHI
BEINoNTHEHHbIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3ayeT no AMCUUIIMHE

6.2. Tembl NHCBMEHHBIX padoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BONIPOCHI H 32/IaHUSA

TuroBsle BOIPOCH! K MOATOTOBKE 3aIUTHI JIAOOPATOPHBIX PadOT MO TUCLUIIIMHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajIpo U €ro
CIIe/ICTBHSA. 3aKOH KBHBaJICHTOB. Ompe/ie/ieHre SKBUBAJICHTHBIX Macc MPOCTHIX U CJIOKHBIX BEIICCTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENIBHASI AaTOMHAsI Macca JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenenenne 3MEKTPOHOB 110 3HEPreTHYECKHM YPOBHAM U momypoBHsM. [Ipuauumn [laymu. IIpasuno Xynna. IIpasuio
Kneukosckoro.

5. Ionsatue 06 s-, p- ,d- ,f- snemenTtax. XapakTep COeAUHEHUH UMU 00pa3yeMBIX.

6. INeproanyeckuii 3akoH. CTPYKTypa MepHOIMUYecKoil cucTeMsl. [IoHsTHE O TpymIax, MOArPyNIax ¥ HepHoaax.




Ilepuonnyeckoe U3MEHEHHUE CBOMCTB XUMUUECKUX HJIEMEHTOB B IPYINAX U MIEPUOAAX: 3apsj AApa; pailyc aTOMa; SHEPrus
MOHU3al1K; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATEIILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOIICTBA.

7. Ilonatue o BHyTpeHHeH 3Hepruu cuctemsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero crneactBus. [loHsaTHe o TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTANBINY NIPH XUMHUYECKUX PEAKIUAX.

9. Ionsatne 06 suTpOoMU. BTOpOif U TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONHUS BemecTBa. Pacyer
U3MEHEHHUS SHTPOIHUU CUCTEMBI.

10. IMonsTre 06 M3006apHO - N30TEPMUUYECKOM NoTeHnuane. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHSI BO3MOXXHOCTH
MpOTeKaHus mpornecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ ndoca.

11. Xumugeckas: kKnHeTHKa. CKOPOCTh XMMUYECKOH PEeaki[iy B TOMOTEHHOH M T€TepPOreHHOH cucTeMax. 3aBUCHMOCTD
CKOPOCTH XUMHYECKON PEaKIMH OT KOHLIEHTpAauuu. OU3H4ECKU CMBICI KOHCTAHThI CKOPOCTH XHUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant ['odda u Temneparypusiii ko3dhHIeHT.
Teopust AppeHuyca. 3aBUCMOCTb CKOPOCTH XMMHUYECKOH pEaKkIMU OT 3HEPIHH aKTHBALIUY.

13. Karanus. OcHOBHbBIE HONOXKEHUS TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO M TeTepPOTeHHOrO KaTalu3a.

14. IMonstHe 00 OOpaTUMBIX PEAKIUAX M XMMHUYECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUICCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusnue nu3aMeHeHus TeMnepaTypsl, AABICHUS, KOHIEHTPALUY BELUIECTB HA CMELCHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTHKa pacTBOpoB. CrocoOb! BEIPaXKEHNS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NPOLECCOB pacTBOpeHUsl. BiusHue TemnepaTypsl U 1aBJI€HHUsI HA paCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPOB. 3akoH BaunTt-I'odda. 3axon Payna u ero cnencteus. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsTne 06 amexTponmTax. Teopust snMeKTpoNUTHIecKol nucconuanuy. OO IPUHIAIT TUCCOMUAINH. DICKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHSI TEOPHU dIEKTPOIUTHIECKOI qucconmarun. Jlucconuanys KucioT (0AHO- U MHOTOOCHOBHBIX ), OCHOBAHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratusHble cBOHCTBAa PacTBOPOB 3MEKTPONNTOB. V3oToHnueckuit koaduuument. Crenens qucconnanuu. [lonstue o
CHJIBHBIX M CTIA0BIX 2JIEKTPOINTAX.

21. Cna0bbie snexTponuthl. KoHcTanta auccouuanuu. 3akoH pazbasneHus OcTBajibla.

22. CunbHble NEKTPONUTHL. AKTUBHOCTb HOHOB. IIOHATHE O KaXKyleHcsl CTENEeHH AMCCOLMAIHN.

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

24. VoHHO-00MEHHBIC PEeaKIMK B PACTBOpPAaX IEKTPOIUTOB. Y CIIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosianas. CnocoObl ycTpaHeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHS YCHICHHS THAPOIIH3A.
T'unponms pa3IMYHBIX THIIOB CONEH.

27. OxucnurensHo-BoccTaHoBuTeNbHBIe peakuud (OBP). TloHsTHE O CTeNeHH OKHCICHHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISAX. BaykHelIIne OKUCIUTENHN 1 BOCCTAHOBUTEINH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUHM OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus >neKTpoaHBIX NMOTeHIMAN0B. YpaBHeHre HepHera. Onpenenenue CTaHIAPTHBIX 31€KTPOJHBIX NOTEHIIUAIOB.
YeTpoiicTBO BOAOPOJHOIO AJIEKTpoia. P HanpskeHUi MeTaios.

30. lanbBaHWYecKue MEMEHThI. Y CTPOHCTBO W npuHIUN pabotel. Pacuer J/IC.

31. DNeKTpOoJu3 B paciulaBax M pacTBopax AeKTponauToB. [locienoBaTenbHOCTh MPOIECCOB MPOTEKAOUINX HA aHOAE U
kaTtoze. 3akoHbsl Papajes. Pacuer 06beMa 1 MacChl BELIECTB, BBLICIUBIINXCS IPH eKTponuse. [IpumeneHne anexTponusa.

32. Koppo3sus meramios. Xumudeckas ,3aeKTpoxumudeckas. CrocoObl 3alllUThl METAIIOB OT KOPPO3UH.

33. Axkymynstopbl. Kucnorasie. Illenounsie. [Ipuammmn paboThl.

TunoBble 3a7aHUs 10 JUCLIUIIIMHE:

1. PaccunrtaTh 3KBHBaNeHTHBIE Macchl ciemyrommx coexaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath SneKTpOHHYIO KOH(UTYpAIMI0 aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMa.

3. Paccunrath TemioBoi 3ddekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuu , eciii yBeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB no Llenbcuto, TemnepaTypHblil KO3 QHUIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

- YBEIUUYUTh TEMIIEPATYpy

- MIOHU3UTH KOHIEHTPALUIO Beuiectsa B

- IIOHU3UTH [1aBJIEHUE B CUCTEME

HaNMCcaTh BEIPAKEHUE U1l KOHCTAHThl PABHOBECHUS JTaHHOHN pEaKIMH.

6. Paccuntars MomsapHyro koHmeHTpamuio 200 r 20% pactBopa xyopuaa kamsius ([1=1,015 r/mm).
7. Ha ckonbko MOHM3HUTHCS NaBieHHe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rimoko3sl B 150 r Boasl. Jasnenue
Hapa HaJl YUCTHIM pacTBOpHTENeM(IIpH TOI ke TeMmeparype) paBHo 26 klla.
8. Hanmcats peakmuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3NIEKTPOHHOTO OamaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrates D/IC ranbBaHUYECKOIO JIEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Momb/nm 1 [0,01] Monb/1. YKa3aTs HalpaBIeHUE IBHKEHUE DIIEKTPOHOB.




VHnuByyanbHble 3aJaHUS:

"OcHoBHBIE 3aKOHbI XUMHUHU. CTpoeHHe aToMa. XUMHYeCKas CBSI3b"
"DHepreTuka XUMUIECKUX NIPEBpaIIeHuH"

"KuneTrnka XUMHUYECKUX peakuuii. Xumuyeckoe paBHOBecHe"

"CocraB u cBoiicTBa pacTBOpoB. Peakiiuu nonHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUH. DIEKTPOXUMHUs"

6.4. Meronnueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUA

PeriieHye THITOBBIX 3aJaHUH, TECTOB, 3aIIMTA TEOPETUUECKOI0 MaTepHaa Ha J1a00paTOPHBIX 3aHSITHSX.
JlaGoparopHast paboTa CYUTAETCS CAAHHOH, IPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHMI,
3aIIUTHII TEOPETHYECKUI MaTepual 1o gaHHoi Teme. KoHTpombHas paboTa cuuTaeTcst BEIOJIHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAMUXCS B BapHAHTE.

3aueT 10 AUCLUILIMHE CTABUTCS 10 HTOraM paboThl 00Yy4aIOIIerocs B TEYEHHE CEMECTPA, BHIPAYKCHHBIM B BU/IE BBIIIOIHEHUS
KOHTPOJIBHBIX Pab0T, paboThI Ha KOJNIOKBHYMAX, BEIIIOIHEHHS 1 3aIlIUTHI Ta00PaTOPHBIX padoT.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTEIN 3arnaBue WznarenscTBO, TOA
JI1.1 |Pocun U. B., Tomuna |[OO6was u Heopranudeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3naTeabcTBO
JL . nocobue Juis OakaaaBpoB IOpaiiT, 2016
JI1.2 | I'nunka Huxomnai 3amaun M ynpakHeHHU 1Mo 00Iel XUMAH: y4e0. mocodne Mocksa: Unterpain-
JleonnnoBuu IIpecc, 2001
7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa
ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |BurBununa I'anuna OOmas xuMus: 1a00paTOPHBI MPAKTUKYM: AT CTYA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Huxkonaesna o cren. 280700 "Texnochepnas 6e3onacHocTs" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apoTOPHBINA IPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"

91 Koncrekr nexmuii mo o0mein XuMun

22 | O6pazoBarenbubiii noptan CI'YBT. DnextpoHHbIi kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIS)

Haznauenue OGopynoBanue

VYuebHas ayUTOpPUS Juist | AynuropHas nocka; Kommuiekr yue6HoW MeOenn; KoMIekTsl XUMUUECKOH MOCYIBI U PEaKTHBOB

MPOBEICHUS TPYIITOBEIX 1 | IS IPOBEACHHS XUMHYIECKOTO TIPaKTHKyMa; BRITSDKHOI mikad

WHIBAIYaIbHBIX KOHCYIbTAIUN

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u

CaMOCTOSTEIBHOMN paboTHI | 00ECreUNBAIONIMX ~ AOCTYI B JJIEKTPOHHYIO  MH(OPMAIMOHHO-00pa30BaTENbHYI0  Cpeay

o0yJaronxcs YHuBepcHTeTA.

YuebHas ayAUTOpUs quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP

MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cranuoHapHbIi), I[TIK (mepeHocHOi)

JIEKIIMOHHOT'O TUIIA

Kabuner xumum - yueOHas | AynnTopHas nocka; Kommiuekt ydeOHON MebGenu; 6 KOMIUIEKTOB IUIst JIaDOpaTOPHOW pabOTHI 110

aymuToOpUs  UI1  TPOBEACHHUS | OTIPEIETICHUIO JKECTKOCTH BOIBI (INTAaTHBBI C NMPOOMpKaMH, HA0Op XWMHYECKHX pPEareHroB); 6

71a00PaTOPHBIX 3aHATHH KOMIUIEKTOB Ul 1a00paTOpHOM paboThI IO OMpPEAEICHHIO MIEKTPOIPOBOAHBIX PAaCTBOPOB colei
(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MPOOMPKAMH, OSIICKTPOIbI H3MEPHUTEIbHbBIC,
SNEKTPOABI CpaBHEHUs); 6 KOMIDIGKTOB JJIsI J1a0OpaToOpHOl pabOTHl MO  OIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpoOupkamu, HabOp peakTuBOB, pH-MeTpsl); BerTsxHON
mkad




