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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.03.02  HampaBmenme  moxarotoBku  "KopaOmecTpoeHnme,  OKeaHOTEeXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

TIpoduis "CymoBbie SHEPTETHUECKUE YCTAHOBKH"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: 3a4eThl 2

ayIUTOPHBIE 3aHATHUS 54
caMmocTosTeNbHast pabora 52

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 2 2 2 2
pabota
Uroro ayn. 54 |54 |54 |54
KonrakrtHas pabora |56 |56 |56 |56
Cam. pabora 52 |52 |52 |52
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.02 KopabnecTpoeHne, OKeaHOTEXHHKA ¥ CHCTEMOTEXHHUKA 00BEKTOB MOPCKOM HHPpacTpyKTyps! (prka3 MuHOOpHAYKH
Poccun ot 14.08.2020 r. Ne 1021)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.02 Hampasnerne noaroroku "KopabiecTpoeHne, OKCaHOTEXHUKA M CHCTEMOTEXHIKA 00BbEKTOB MOPCKOI HH(pacTPyKTypH"
IIpo¢uns "CynoBble SHEPTeTHUECKUE YCTAHOBKHU"
roJ1 Hayaja noArotosku 2023

Pabouyro nporpamMmmy cocraBuji(u):
cmapwiuti npenodasamens , Moxposuyxas Hamanws Biaoumuposna
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl EcrecTBeHHO-HayYHBIX AHMCIHMILIMH

3aBenyromuii kadenpoit Bukynos Cranucias 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 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 | CynoBoe 351eKTpo000pYA0BaHUE U OCHOBBI AJIEKTPOTEXHUKH

2.2.22 | Texumueckas pusnka

2.2.23 | Dkojorus

2.2.24 | Teopust MEXaHU3MOB U MaIlIUH

2.2.25 | OcHOBBI Hay4HBIX UCCIIEIOBaHUH

2.2.26 | Dxonoruveckas 0€30MacHOCTh MOPCKOH (PEUHOM) TEXHUKH

3. KOMIIETEHIIIHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOAY.JIA)

OIIK-1: CniocoGeH ucno/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHUILVIMH B IPO(decCHOHATIbHOIM
AesITeTbHOCTH, IPUMEHATh METOAbI MATEMATHYECKOI0 AHAIN3A H MOJeIMPOBAHUS, TEOPETHYECKOI0 U
IKCNEPHUMEHTAIBHOTO HCCIe0BAHMS

OIIK-1.1: IIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHBIX AUCIMUILUINH B MPOGHECCHOHATBHON e TENbHOCTH

B pesynbrate 0CBOCHMS AMCHUILIMHBI 00y4aIOLMIUICS J0JIKEH

3.1 | 3naTh:

3.1.1 | OcHOBHBIE 3aKOHBI OPTaHMYECKON ¥ HEOPTAaHMIECKON XUMHH; KIACCU(UKAIMIO U CBONCTBA XUMHYECKUX DJIEMEHTOB,
BEIIECTB U COSAMHEHH, NX Ha3HAYCHNE U 00IaCTH MPUMEHEHUSI.

3.2 | Ymers:

3.2.1 | Ucnionb30BaTh OCHOBHEIC QJICMCHTAPHBIC MCTOJAbI XUMHUYCCKOTO UCCICAOBAaHUS BCUICCTB U COGZ[PIHCHI/Iﬁ.

3.3 | Bragern:

3.3.1 | CnocoOHOCTBIO BHITIOIHEHHS] OCHOBHBIX XUMHUYECKUX J1a00OPaTOPHBIX OMepanui.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. Oomast xumus
Jlex Crpoenue aroma /JIex/ 2 2 JI1.1 0
31
Jlex IMepronnueckas cucrema. [lepuoamaeckuii 3akoH /JIex/ 2 2 JI1.1 0
€)!
Jlex Xumnueckas cBs3b /Jlex/ 2 2 J1.1 0
31
Jla6 Crpoenue aroma /J1a6/ 2 2 JI.1J11.2 0
21322
Cp Wnnusunyansroe 3agaane Nel /Cp/ 2 8 0
Jlex OHepreTnka XMMHUIECKHUX peakiuii /JIex/ 2 4 JI1.1 0
€)!
Jlab DHepreTuka XUMHUYECKUX peakiuii /J1ad/ 2 2 JI.1J11.2 0
32
Cp WNuauBuayansHoe 3amanue Ne2 /Cp/ 2 8 0
Jlek CKOpOCTh XUMHUYECKUX peaknui /JIek/ 2 2 JIT.1 0
€)!
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1 0
31
JIab CkopocTh XUMHYECKUX peakimii /J1ab/ 2 2 J1.1 0
J11.2J12.2
32
JIab Xumnaeckoe pasHoBecue /J1ab/ 2 2 JI1.2J712.2 0
32
Cp WunusuayaneHoe 3aganune No3 /Cp/ 2 8 0
Cp IoxroroBka k naboparopHbM pabotam /Cp/ 2 4 0
Jlex CriocoObI BeIpaskeHHsI cocTaBa pacTBopoB /JIek/ 2 2 JI.1J11.2 0
32
Jlex CaoiicTBa pacTBopoB /JIek/ 2 4 JIL.1J11.2 0
32
Jlex HonoobmenHsIe peakin /JIex/ 2 2 0
31
JIab HonooOMeHHbIe peakiun /J1a6/ 2 2 JI1.2712.2 0
Jlex T'uaponus coneit /Jlex/ 2 2 0
JIab T'unponus coneit /J1ab/ 2 2 JI1.2J12.2 0
32
Cp WNuauBuayansHoe 3amanue Ned /Cp/ 2 8 0
Jlek OKHUCIIUTETEHO-BOCCTAHOBUTENBHBIC peakiuu /JIex/ 2 4 0
€)!
Jla6 OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ad/ 2 2 JI1.1 0
J1.2J12.2
32
Jlek DnekTpoxundeckue cuctemsl /JIek/ 2 6 0
€)!
J1ab TlanpBannveckuii anement /J1ab/ 2 2 JI1.1 0
J1.2J12.1
32
Jla6 DJEeKTPOJIU3 PacTBOPOB U paciiaBoB /J1abd/ 2 2 JI1.1 0
JI1.2712.1
32
Cp WnauBunyansHoe 3ananue NeS /Cp/ 2 8 0
Cp IMoaroroska k nabopaTopusiM pabotam /Cp/ 2 8 0
HKP Kommuiekcnast koHTpospHas pabota /MKP/ 2 2 J1.1J11.2 0
31
Jlex OCHOBHBIC MTOHATHS 1 3aKOHBI XUMHH /JIek/ 2 2 JI1.1 0

5. COJEPKAHME JUCLHUILINHGBI (MOAYJIST)




Pasnen "O6mas xumus"

Jlexmus "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE [IEJH U 33/1a49H AUCIUILTUHEI, €€ CTPYKTYpa U CBSI3b C AUCHUILUTUHAMY B OOIIeH CHCTEMe MOATOTOBKY CIIEUAUCTA.
OyHIaMeHTaTbHBIC 3aKOHOMEPHOCTH XHUMHUH KaK TEOPETUUCCKOI OCHOBBI HOBBIX HAYKOEMKHX TE€XHOJIOTHi. OCHOBHBIC
CTEXHOMETPUYICCKUE 3aKOHBI. OCHOBHBIC HANPaBICHHUS TEXHUYECKOTO MPOrpecca B OTPACIH.

Jlexmus "Ctpoenue BemecTsa"
Crpoenune atoma. KBaHToBble urcia. Pacripenenetue 31eKTPOHOB 10 YPOBHAM M MOIYPOBHSIM. BiinsiHIE CBOWCTB XUMUYIECKOTO
AJIEMEHTA B 3aBHCUMOCTH OT €T0 JIEKTPOHHON KOH(UTYpaIny.

Jlexuus "Ilepuoanyeckuii 3axon J[.M1.Menneneena'.
CTpyKTypa MepHOINIECKO CUCTeMBbL. [IeprHOAMIHOCTh H3MEHEHHUST CBOMCTB XMMHUYECKUX JIEMEHTOB M UX COCIMHCHH.

Jlexnms " Xumuuaeckast CBSI3b".

OcHoOBHBIE CBOHCTBA XUMUUeCKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapHocts cBsa3u. Haceimaemocts. HanpasineHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. BonopoaHnas csa3b. Ban-nep-BaanbcoBo B3auMoaelCcTBUE MoKy BiusiHue
THUIIa XUMUYIECKOH CBSA3U HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

OHepreTuka XUMHUECKUX Ipoueccos. [lonsTue repmoanHamuyeckoit cucteMbl. Bunpl cuctem. TepmoauHaMuuecKue napaMeTpsl
cucreMsl. Knmaccudukarms TepMoIiHaAMUYIECKUX IPOIECCOB. BHYTpeHHSSI SHeprHst ¥ SHTANbNHA. TemnnoBsie 3 GEeKTh H uX
UCIIONB30BaHUE B XUMHUYECKOH TeXHONoruu. DuTponust. JHeprus [ mooca. OcHOBHBIC 3aKOHBI TEPMOJMHAMHKH.

Jlexuus "Xumnueckas kuHeTuka"

CKOpOCTh XUMUYECKUX peakunuii CKOpOCTh XUMHUYECKHX PEaKkIMii B TOMO- M FeTepPOreHHbIX cucreMax. MakTopel, BIUSAIOMINE HA
ckopocth peakiuii. Teopust Appenuyca. Karanuzatopsl. [oMOreHHbIH U reTeporeHHbld Katanus. 3aKoH JEHCTBYIOMIMX Mace IS
HeoOpaTiMBIX peakiwid. [IpaBuna Bant-I'odda. XumMuaeckoe n Gpa3oBoe paBHOBeCcHE

[onsTre 06 06paTUMBIX H HEOOPATUMBIX PEAKIUAX. XUMHUECKOEe paBHOBeCHE. 3aKOH JCHCTBYIOMINUX MAcC Ul 00paTUMBbIX
peakiuii. dakTopsl, BIUsIONIME HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Jlexuus "PacTBophl 1 UX cBOMCcTBA"

Knaccugukamus pactBopoB. CocoObl BEIpaXKeHUsI KOHLIEHTPAIMY PacTBOPa. PACTBOPHI HEANEKTPOIUTOB U X KOJUIUTaTUBHBIE
cBoiicTBa. 3aKoH pazdaBnenus OcTBaybna. Teopus 3nMeKTpoIMTHYECKOH qucconnanyn. CTeneHb U KOHCTAHTa AUCCOLHALNH.
Cra0ple U cHUIBHBIE NIEKTPONUTEL. CBONHCTBA PACTBOPOB ICKTPOIIUTOB.

Jlexuus "Monno-oOMeHHbIe peakiuu. [ uaponus coneir”
Honnoe npousseneHne Boabl. Bogopoausiii mokazarens. MHaKkaTopbl. OCHOBHBIE TUITBI TUAPOJH3a coiei. Onpenenenue pH B
kaxaom tune. CterneHs ruapon3a. OakTopsl, BIUSIONINE HAa MPOIECC THAPOIH3A.

Jlexuus "OkucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHBIE MOHATHUS AaHHBIX peakiuil. CteneHp okucaeHus. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U MX
coenuHeHui. [IpaBuio anexTpoHHOrO Oananca. YpasauBanus OBP MeTonamMu 31€KTPOHHOTO M HOHHO-3JICKTPOHHOTO OanaHca.
PaznoBuanoctn OBP. Baxkneiiue oKucIuTenu 1 BOCCTaHOBUTENU. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD
XUMHUYECKHX 3JIEMEHTOB.

Jlexnus "OCHOBBI 3EKTPOXUMUU"

[ToHsITHE MEKTPOXUMUYECKON CUCTEMBL. BUbl cCCTEM. DNEKTPOIHBIN MOTEHIMAT METaJUIa. DISKTPOXUMUYECKUH P
HanpspkeHni. CBOMCTBa psiia aKTUBHOCTH. XMMHUECKHE NCTOYHUKH 3JIEKTpHUIecKoro Toka. ['anpBannueckuii anement. [lpunnun
pa6otsl. Pacger DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €ro 3aKOHOMepHOCTH. Koppo3us meTayuios. 3anmra METaIoB OT
KOppO3uu. AKKyMyJsSTOpbl. Bupl. [IpuHiun paGoTsl.

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrIimonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIE PAOOTHI
BBINoNTHEHHbIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3aueT no AMCUUIIMHE

6.2. Tembl NHCBMEHHBIX PadoT

He mpemxycMoTpeHbI y4eOHBIM IITAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

TuroBsle BOIPOCH! K MOATOTOBKE 3aIUTHI JIAOOPATOPHBIX PadOT MO TUCLUIIIMHE
L. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHUS MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro




CICACTBUA. 3aKOH SKBHBAJIEHTOB. OnpeﬂeneHHe OKBUBAJICHTHBIX MAcCC MMPOCTHIX U CIIOXKHBIX BEIICCTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsI Macca 3JIEMEHTA.

3. KBanTOBBIE UMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsaM. Ilpunnun ITaymu. IIpasuno Xynpga. IlpaBuio
Kineuxosckoro.

5. [Monsatue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTHE O rpynnax, NOATPyNnax U NeproAax.

Ilepuonuyeckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B IPYNIAX U IIEPUOAAX: 3PS AApa; pailyc aTOMa; SHEPrust
HMOHU3AaL1H; SHEPIUS CPOJCTBA K 3JIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. Ilonatue o BHyTpeHHeH 3Hepruu cuctemsl. IlepBrlii 3akoH TepmMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX IPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe o TemoTax 00pa3oBaHUs CIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIIUH IPU XUMUYECKHX PEAKIHAX.

9. INonsatne 06 sHTpOnIMU. BTOpOii M TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONHS BemecTsa. Pacyer
U3MEHEHHUS SHTPOINU CUCTEMBI.

10. [MonsTe 06 M306apHO - N30TEPMUUYECKOM NoTeHnuaise. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHSI BO3MOXXHOCTH
NpoTeKaHus npornecca. Pacuer m3menenns ceodoxHoi sHepruu ['m6oca.

11. Xumuueckas kKuHeTuka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI'€HHONW U F€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEAKIMH OT KOHLIEHTpAauu. OPU3HYECKUI CMBICI KOHCTAHThI CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIHEHT.
Teopust AppeHuyca. 3aBUCMOCTb CKOPOCTH XMMHUYECKOH pEakMU OT S3HEPIUY aKTUBALUU.

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

14. IMonsTHe 00 OOpaTUMBIX PEAKIUAX M XUMHYECKOM 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. OOwmas xapakTepucTHKa pacTBOpoB. CrocoObl BEIPAXKEHNS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NpOLECCOB pacTBOpeHUsl. BiusHue temmnepaTypsl U 1aBIe€HHUs] HA paCTBOPUMOCTh BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanTt-I'odda. 3axon Payna u ero cnencteust. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsTre 06 smexTponurax. Teopust snmeKTponuTHIecKor mucconuanuy. OO IPHHIHIT TUCCOMUAINH. DICKTPOJIUTEL.

OCHOBHBIE TTOJIOKEHHSI TEOPHU DIIEKTPOTUTHIECKON TUCCOMannu. Jlucconnanus KACIoT (0JJHO- U MHOTOOCHOBHBIX ), OCHOBaHHIA
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuraTusHble cBOHCTBAa PacTBOPOB 31EKTPONUTOB. V3oToHnuecknit koadduuuent. Crenens qucconnanuu. [lonstue o
CHJIBHBIX M CJIA0BIX 3JICKTPOJIUTAX.

21. Cna0bsbie anextponutsl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcCTBajibla.

22. CunbHble NMEKTPONUTH. AKTUBHOCTh HOHOB. IIOHATHE O KaXKyleHcsl CTENeHH AUCCOIMAINN.

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

24. VoHHO-00MEHHBIC PEeaKIMK B PACTBOPAx 3JIEKTPOIHUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMECHHBIX PEaKIIHH.

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

26. I'mpponus coneit. O6partuMocTs ruaponusa. CreneHs ruaponusa. KoHcranTa runpoinsa. YClOBHS YCHICHHS THAPOIIH3A.
T'unponms pa3IMYIHBIX THIIOB CONEH.

27. OxucnurensHo-BoccTanoBuTeNbHbIe peakuuu (OBP). TloHsTHE O CTeNeHH OKHCICHHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISAX. BaykHelIIne OKUCIUTENH 1 BOCCTAHOBUTEINH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUHM OKUCIUTENIBHO-BOCCTAHOBUTENbHBIX peakuuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus 3neKTpoaHBIX NOTeHIMAN0B. YpasHeHue HepHera. Onpenenenue CTaHIAPTHBIX 3JIEKTPOJHBIX NOTEHIIUAIOB.
YeTpoiicTBO BOAOPOAHOIO IEKTpoa. Pyl HanpskeHUi MeTaioB.

30. lanbBaHWYecKe 7eMEHTHI. Y CTPOHCTBO W mpuHIUN padoTel. Pacuer JJIC.

31. DNeKTpoIn3 B paciulaBax M pacTBOpax AMeKTposanToB. [lociienoBaTebHOCTS MPOIIECCOB MPOTEKAOUINX HA aHOJAE U
kaToze. 3akoHbl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBIICIUBIINXCA TPH dNeKTponuse. [IpuMeHeHne anexTpoimsa.

32. Koppo3sus meramios. Xumudeckas ,3iaekTpoxumudeckass. CrocoObl 3alllUThl METAJIOB OT KOPPO3UH.

33. Axkymynstopbl. Kucnorasie. Illenounsie. [IpuHmmmn paboTh.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

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

2. Pacrincath 2MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIE BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE HJIEKTPOHBI aTOMA.

3. Paccunrtath TemoBol 3pdEKT peakuu ropeHus aneTHicHa (H.y.)

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

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

- YBEJIMYUTh TEMIIEPaTypy
- MMOHU3UTH KOHIICHTPALUIO BeulecTBa B

- [TOHU3UThH JIaBJICHUE B CHCTEME

HAIKCATh BEIPAKEHUE 11 KOHCTAHTHI PABHOBECHS TAHHOHN PEaKIIHH.

6. Paccuntars MomsapHyro koHmeHTpamuio 200 r 20% pactBopa xyopuaa kamsmus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHUe napa Haj pactBopoM mpu 25 °C, cogepxkammM 15 1 rimoko3sl B 150 r Boasl. Jasnenue




mapa HaJl YUCTBIM pacTBopuTeneM(IIpu Toi ke Temmeparype) paBHo 26 klla.

8. Hanmcats peakuuu ruapoausa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kKaxIoM ciiydae THIpOJIN3a.
9. YPOBHATH METOIOM JICKTPOHHOTO OajlaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccunrates DJIC raabBaHUYECKOTO DJEMEHTA, COCTOSILEro U3 IUIACTHH OJI0BA M MEJH, NMPH UX KOHLEHTpalUU B

pacTtBopax cooTBeTCTBeHHO [ 1] Monb/i 1 [0,01] Momb/1. YKa3aTh HanpaBiIeHUE TBUKCHUE IEKTPOHOB.

VHnuByyanbHble 3aJaHUs:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHYecKas CBS3b"
"DHepreTrka XMMUYECKHUX MPeBpaIleHHt"

"KuneTrnka XUMHUYECKUX peakuuii. Xumuyeckoe paBHOBecHe"

"CocraB u cBoiicTBa pacTBOpoB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUHN. DINEKTPOXUMUs"

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHala Ha 1a00paTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYMTACTCS CAAHHOM, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUII,
3aIIUTHI TEOPETHUYECCKUI MaTepual 1mo qanHoit teme. KoHTponbHas paboTa cuuTaeTcs BEIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAMMXCS B BapHAHTE.

3auer 10 AUCUMUILIMHE CTABUTCS MO HTOraM paboThl 00Yy4aIOIIEerocs B TEYEHHE CEMECTPA, BHIPAKEHHBIM B BUIE BBIIIOIHEHUS
KOHTPOJIBHBIX Pa00T, paboThI Ha KOJUNIOKBHYMAX, BBIIIOIHEHHS 1 3aIlIUTHI 1a00PaTOPHBIX padoT.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTENTN 3arnaBue WznarenscTBO, TOA
JI1.1 |Pocun U. B., Tomuna [OO6was u Heopranudeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3naTeabcTBO
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI1.2 | I'nunka Huxonai 3amaun M ynpakHeHU 1Mo 00Iel XUMHUH: y4e0. mocodne Mocksa: Unterpain-
JleonnnoBuu IIpecc, 2001
7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, TOA
JI2.1 |BurBununa I'anuna OOmas xuMus: 1a00paTOPHBII MPAKTUKYM: AT CTYA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Huxkonaesna o cren. 280700 "Texnochepnast 6e3onacHoCTs" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1abapoTOPHBINA NPAaKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

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

21 Koncrekr nexmuii mo o0mein XuMun

32 | O6pazoBarenbubiii nopran CI'YBT. DnektponHsiid kKype "Xumus'"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)

Hasnauenue O6opynoBanue
VYuebHas ayUTOpPHS Juist | AynuropHas nocka; Kommekr yue6HoW MeOenn; KoMiekTsl XUMUUECKOH MOCYIBI U PEaKTHBOB
HPOBECHUS TPYIIOBBIX 1 | JUIs IPOBEZICHUSI XUMUYECKOTO MPaKTHKyMa; BEITsoKHOM mikad
WHIMBAAYATbHBIX KOHCYIbTAIUH
YuebHas ayJUTOpHs quist | AynutopHast pocka; Komrurekt ydeOHOM MeOenu; 6 KOMIUIGKTOB Uit 1a0OpaTOpHON paboTHI IO
NPOBEJCHHUS TEKYIIEro KOHTPOJIS | ONpENeIeHHIO JKECTKOCTH BOABI (IUITATHUBBI ¢ NPOOMPKaMH, HAO0Op XMMHYECKHX pearcHToB); 6
U IPOMEKYTOYHON aTTeCTallH KOMIDIEKTOB UIsl TaOOpaTOpHOH pabOTHI IO OIPEACICHHIO JIEKTPOIPOBOAHBIX PAaCTBOPOB coJel

(IIK-2mT., WCTOYHMK TOKa-3 INT., IITATHBEl C TPOOMpPKAMH, 3JIEKTPOIBl H3MEPUTEIBHEIE,
9NEKTPOABl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboTBl 1O  OMpPEACTCHHIO
HNOHOOOMEHHBIX peakIMil (IITaTHBBI ¢ MPOOUpKaMH, HaOOp peakTHBOB, pH-Merpsl); BeITsDKHON
mkad

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEIECHUS TPYIIOBBIX U | (cranmoHapHBIN), 9KpaH (cTanmoHapHslil), ITK (mepenocHoil)
WHIMBHUIYaJIbHBIX KOHCY/IbTAIUI

[Tomemenne i | Kommnekr  yaeOno#t wmebenmm; I[IK — 10 mT., nomkiroueHHBIX K cetd  "HHTepHer' w
CaMOCTOSITENIbHOM paboThI | 00ecreunBaOMIMX ~ JAOCTYIl B OJEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTENbHYI0 — Cpeay
00yJaronIuxcst YHuBepcureTa.




