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3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX TUCHUIIIMH
O6pa3oBarenpHast 26.03.04 Hampasnenue  moarotoBku "MH)keHEpPHO-3KOHOMHYECKOE
mporpamma TEXHOJIOTHH U OM3HEC-MPOLIECCOB BOJHOTO TPaHCIOpTa"

TIpoduis "UmkeHepHO-9KOHOMUYECKOE oOecTieueHre OU3HEC-TIPOIECCOB"
roJl Hayaja noaArotoBku 2023

Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs 3204Has

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3aueTsl 1

ayIUTOPHBIE 3aHATHUS 12
caMmocTosTeNbHast pabora 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

obecrieuenue



Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
26.03.04 NrxeHepHO-?KOHOMHIYECKOE 00eCIIeueHNe TEXHOIOTHI 1 OM3HEC-IIPOIIECCOB BOAHOTO TPAHCTIOPTa (TIpHKa3 MuHOOpHAYKH
Poccun ot 27.07.2021 r. Ne 676)

COCTABJICHA HA OCHOBAHHH Y4e0HOI0 IJIaHA 00pa30BaTeIbHON MPOrPAMMBI:

26.03.04 Hampasnerne nmoarotoBku "MHKeHEpHO-3KOHOMIUYECKOE oOecTiedeHre TeXHOIOT Uil 1 OM3HEC-IIPOIECCOB BOJHOTO
TpaHcnoprta"

ITpoduns "NHkeHepHO-9KOHOMUYECKOE 00ecTieueHre OU3HEC-TIPOIECCOB"

roJ1 Hayajia noArotosku 2023

PaGouyro nporpamMmy cocTaBuJi(u):
K.c.-X.H., [Joyeum, bormywxuna Tamvana Huxonaesna
Pabouas mporpamMma oro0peHa Ha 3aceqaHIH Kadeapsl EcTecTBeHHO-HAYYHBIX AMCIHMILIMH

3aBenyromuii kadenpoit Buxynos CranuciaB Buxkroposuu



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 | TexHonOTHsI TEXHUIECKOTO OOCTY)KHBaHUS U PEMOHTA CYJ0B

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | [IpakTHKa 1O MOJYYCHUIO IEPBUYHBIX MPOGECCHOHATBHBIX YMCHUN W HABBIKOB (B TOM YHCJIC TEPBUIHBIX YMEHUH U
HAaBBIKOB HAyYHO-HCCIIEOBATEIHCKOMN IEITETHHOCTH)

3. KOMIIETEHLIMA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIBTATE OCBOEHHUS AUCLIAILIMHBI
(MOJYJIS)

OIIK-3: Cnioco0eH UCNOJIb30BATH OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILINH B IPodeccHoHaIbLHOI
AEeATEJIbHOCTH

OIIK-3.1: Mcmonp3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCLIUTLTUH

OIIK-3.2: HpI/IMCHHeT OCHOBHBI€ 3aKOHbBI €CTCCTBCHHO-HAYUYHBIX JUCHUIIJINH B HpO(bCCCHOHaJ'IBHOﬁ JACATCIBHOCTHU

OIIK-3.3: OpuenTtupyercs B OCHOBHBIX 3aKOHAX €CTECTBEHHO-HAYYHBIX TUCIUILIMH C IIETBI0 TPUMEHEHHUS UX B
npo¢ecCHOHATBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 [ OcHOBHBIEC 3aKOHBI OPraHMYECKON M HEOPTaHHUYCCKOH XUMHU; KIIACCU(HUKAIIMIO U CBOWCTBA XUMHUYECKHIX JIEMECHTOB,
BEIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHSI.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIC QJIEMCHTAPHBIC METOJAbl XUMHUYCCKOT'0O UCCIICAOBaHUs BCUICCTB U COCJIUHCHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BRIITOTHEHHS OCHOBHBIX XMMHUECKHUX JTa00PAaTOPHBIX Ollepanuii.




4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa3esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Paszmea 1. Oomast xumus
Jlex OO11He 3aKOHBI XUMHH. XUMHYEeCcKast TEPMOTUHAMUKA U KMHETHKa. /JIek/ 1 2 JI1.1 0
31
JIa6 CKOpOCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2 0
32
Cp WnnusunyansHoe 3aganue Nel /Cp/ 1 24 0
Jlex PactBOpEI 11 HX cBOiicTBA. OKHCIUTETFHO-BOCCTAHOBUTEIIEHBIC 1 2 J1.1J11.2
peakuuu. /JIex/ 22
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2J12.1 0
32
Cp WuauBuayansaoe 3amanue No2 /Cp/ 1 24 0
Jlex OCHOBBI 3JIEKETPOXUMHUU. [ allbBaHUYECKHE IIEMEHTBI. 1 2 0
Onexrpomms.Kopposus metamnos. /JIex/
JIab OKHCIUTETPHO-BOCCTAHOBUTENbHBIC peakiy /J1ab/ 1 2 J1.1 0
JI1.2J12.1
32
Cp WuauBnayansaoe 3amanue Ne3 /Cp/ 1 24 0
Cp IMonroToBka k tabopaTtopHbM padotam /Cp/ 1 22 0
HKP KowmrurekcHast koHTpossHas padora /MKP/ 1 2 JI1.1J11.2 0
€)!

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE TIJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTUHAMY B OOIIEH CHCTEME IMOTOTOBKH CIICIIHATUCTA.
dyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpHUYCCKUE 3aKOHbI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 IPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Benectna”
Crpoenne aroma. KBanToBble uncia. Paciipenenenue 31eKTpOHOB [0 YPOBHSAM U MOAYPOBHAM. BiusiHue CBOHCTB XUMUYECKOTO
3JIEMEHTA B 3aBHCUMOCTH OT €T0 JIEKTPOHHOIN KOH(PUTYpaIuH.

Jlexuus "Tlepuonuyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoan4eckoil cucreMsl. IlepuognyHOCTh H3MEHEHUSI CBOMCTB XUMUYECKUX IEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOWCTBA XUMUYECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [TlonapaocTs cBsa3u. Haceimaemocts. HanpasineHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogoponHas cBa3b. Ban-nep-paanscoBo B3auMoAeHCTBUE MONEKy. Biusaue
THITa XUMUYIECKOH CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexus "XuMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHIECKHX Iporieccos. [ToHsTHE TepMonHaMuaeckoi cucteMsl. Bunsl ciucreM. TepmoanHaMu4ecKue mapamerpsl
cucreMsl. Kimaccudukarms TepMoiHaAMAYIECKIX IPOIieccoB. BHYTpeHHSS SHEepTHs U SHTANBNHA. TemoBsie 3 QEKTH H NX
UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JHTponus. JHeprust [ n66ca. OCHOBHbIE 3aKOHBI TEPMOHHAMHUKY.

Jlexmus "Xumudeckas KHHETHKA"

CkopocTh XUMHUYECKHX peakiuii CKOPOCTh XMMHUUECKHUX PEAKI B TOMO- M TeTEPOreHHbBIX cucTeMax. @aKkTophl, BIUSIONIIE HA
ckopocts peakiuii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBIN 1 reTeporeHHbIN Katanus. 3aKoH JSHCTBYIOIINX MAcC IS
HeoOpaTUMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

IonsTrHE 00 0OPaTUMBIX H HEOOPATUMBIX PEAKIMAX. XUMHIECKOEe paBHOBECHE. 3aKOH JICHCTBYIOMINX Mace I 00paTHMBIX
peakuuii. daktopsl, BIusAoLMEe Ha XuMuueckoe paBHoBecue. [Tpunnun Jle [llarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukamnust pactBopoB. CiocoOBI BRIPaXEHUST KOHIIEHTPAIUU PpacTBOpa. PACTBOPHI HEANEKTPOIUTOB M X KOJUIMTATUBHEBIE
cBoiicTBa. 3akoH pa3baienust OctBanpaa. Teopust dMeKTpONUTHYECKON Auccounanuy. CTeneHb 1 KOHCTaHTa AUCCOLUALINY.
CrnaOble ¥ cuIIbHBIC AJIEKTPOSIUTHL. CBOMCTBA PACTBOPOB AIIEKTPOIUTOB.

Jlexus "MonHo-00MeHHbIe peakuuu. [ uaponus comneit”
HonHoe npousBeaeHne Boabl. Bogopoansiii mokasarens. MHaukatopsl. OCHOBHBIC THIIBI THAPOJM3a cojei. Onpenenenue pH B




KaXXII0M THIIC. Crenenb TUAPOJIN3a. CDaKTOpLI, BJIMAOMINE HA TPOLECC r'UapOIHn3a.

Jlexmust "OKHCIATENFHO-BOCCTaHOBHTENBHBIE peakiuu (OBP)".

OCHOBHBIC TOHATHS AAHHBIX peakiuid. CTeneHs okuciaeHusT. OKHCINTEIbHO-BOCCTAHOBUTEIBHbIE CBOMCTBA JIEMEHTOB U UX
coenunenuil. [IpaBuio snekrpoHHoro Oananca. Ypasuuanusi OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
Pasnosuanoctn OBP. Baxkneiiiyie okuciuTenu 1 BocCTaHOBUTENN. OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOHCTBEHHOCTD
XUMHYECKHX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMHUN"

[ToHsITHE MEKTPOXUMUYECKON CUCTEMBL. BUabI cCcTeM. DNEeKTPOAHBII MOTEHIMAT METaJlIa. DIEKTPOXUMUYECKUH P
HanpspkeHuH. CBOMCTBA pAga akKTHBHOCTU. XUMUYECKHE HCTOYHUKH IEKTPUUECKOT0 TOKa. ['anpBaHn9ecKuii aneMenT. [IpuHnmn
pabotsl. Pacuetr D/IC. DnekTponn3 BOAHBIX pacTBOPOB U €r0 3aKOHOMEpHOCTH. Koppo3ust MeTayuioB. 3aiura MeTamuioB OT
KOppo3uu. AKKyMyJsSTOpbl. Buapl. [IpuHiun paGoTsl.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHbIe 1 3alIUIIEHHBIE 1a00paTopHbIE paboThI
BrInosTHEeHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AMCUUIIUHE

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

TumoBsle BONPOCHI K TOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PadOT MO AUCLUILIUHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTafIpo U €ro
CIIeICTBHSA. 3aKOH SKBHBAIEHTOB. OIpeieneHre 3KBUBAICHTHBIX MacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENIbHAS aTOMHAsl Macca 3JIEMEHTa.

3. KBanroBble uncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO SHEPTETHYCCKUM YPOBHAM M noxypoBHsAM. [Ipuarmn [laymu. [pasmno Xynnpa. IIpasmito
Kneuxosckoro.

5. [lonsaTHe 06 s- , p- ,d- ,f- onemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. INepuoanuecknii 3akoH. CTpyKTypa neprogudeckoil cucremsl. [ToHsTHE O TpyIax, MOATPyNIax U IIepHOAax.

Hepno/:[pmecxoe W3MCHCHUE CBOMCTB XUMHYECCKHX DJICMCHTOB B Tpynrax v rnepruoaax: 3apsaa aapa, paadyc aroMa, SHEPT Ui
HNOHU3AlNH; DHEPTHUA CPOACTBA K IJICKTPOHY; JJICKTPOOTPHUIATECIIbHOCTD,; OKUCIUTCIbHO-BOCCTAHOBUTECIBHBIC CBOMCTBA.

7. [TonsaTue o BHyTpeHHeW sHepruu cuctemsl. IlepBriii 3akoH TepMoauHaMuku. Ero npuMeHnenue ajsi H30XOpHBIX U
M300apHBIX MTPOIIECCOB.

8. INonsatne 06 sHTanemmH. 3akoH ['ecca u ero ciaenctsus. [loHATHE O TemmoTax 0Opa3oBaHMS CIIOXKHBEIX BemecTB. Pacder
W3MEHEHHUs DHTANBIIUH [IPU XUMUYECKUX PEAKLIUAX.

9. IMonstue 06 sHTpOnHHU. BTOpOii U TpeTnii 3akoHBI TepMonuHamMuky. CTaHIapTHas SHTpoNus BemecTsa. Pacyer
W3MEHEHHUST SHTPOIH CHCTEMBI.

10. INonsTre 06 u300apHO - U30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
NpOoTeKaHus npoiiecca. Pacuer m3meHenus ceoboaHou sHepruu ['mooca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKON peakllii B TOMOTE€HHON M reTepOTreHHOW CUcTeMax. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON peaKkIu OT KOHIeHTpauy. Ou3ndeckuil CMBICT KOHCTAHTBI CKOPOCTH XUMHUYECKOH PEaKIIHy.

12. BnusiHue TemmnepaTyphl Ha CKOPOCTh XUMHU4eckoi peakuuu. [IpaBuno Bant ['odda u Temneparypublii koapduImeHT.
Teopust AppeHuyca. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOH peakMy OT SHEPriUU aKTUBALIUU.

13. Karanu3. OcHOBHBIE MOJIOKEHUSI TEOPUH KaTaiu3a. MeXxaHu3M TOMOTE€HHOTO U T€TePOreHHOIo KaTaiusa.

14. INousiTre 06 0OPAaTHMBIX pPeaKIUAX U XMMHYECKOM PAaBHOBECUH. 3aKOH JEHCTBYIOLUIMX MAacc OIS OOPAaTUMBIX CHCTEM.
CB#13b KOHCTAHTBI PABHOBECHSI C TEPMOIMHAMUYCCKIUMHU (PYHKIHSIMHU.

15. [punnun Jle-lllarense. BnusiHue usmeHeHus: TeMneparypsl, JaBJICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTuka pacTBOpoB. CrocoOb! BbIpaKeHUsI KOHIIEHTPALUN pacTBOPOB.

17. TepMoauHaMuKka NpoLeccoB pacTBOpeHMsl. BiusHue TemmnepaTypsl U J1aBIeHUs] HA paCTBOPUMOCTh BELIECTB.

18. KomnuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctus. CriocoObr
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

19. [Tonsatue 06 snexTponurax. Teopus saekTpoauTHUecKoil quccounanyy. OOMUN NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHS TCOPHUH ICKTPOTUTHICCKOM Trccormanuu. Jlucconuanus KuciioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHI
(0ITHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEHHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB MIEKTPOIUTOB. M3oToHMUecKUi koadduuuent. CteneHs auccounanyu. Ilonsatue o
CHJIBHBIX U CITa0BIX AIIEKTPOINTAX.

21. Crabsle snmextponuThl. KoHcTanTa muccormaniy. 3akoH paz0apieHuss OcTBasbaaA.

22. CunbHbIe MEKTPONUTEL. AKTUBHOCTh HOHOB. IIOHATHE O KaXKyIIeHcsl CTENEeHH AUCCOIMAINN.

23. Honnoe npousBeaeHue Boasl. [lokaszaTens Bomgopoaa. MHAMKATOPHI.




24. VoHHO-00MEHHBIC PeaKIMU B PACTBOpPAaX 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIHH.

25. JKectkocth Boapl. Bpemennast u noctosiaHas. CocoObl yCTpaHCHUS .

26. T'unponus coneii. O6paTuMocTh Tuaponu3a. CteneHs ruapoin3a. KoHcTaHTa ruposm3a. Y CIoBUS YCHICHUS THIPOIIU3a.
T'unponu3 pa3nuuHbIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCIECHHUS, OKUCIUTENIX U
BOCCTaHOBUTENAX. BaskHelre oKMCIUTENN U BOCCTAHOBUTEIH.

28. MerToabl cocTaBlIeHUsI YPaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus dMEKTPOIHBIX MOTEHIMATIOB. YpaBHeHne HepHcra. Onpenenenie CTaHAAPTHBIX dJEKTPOTHBIX MOTEHIIUATIOB.

Y CTpoiCTBO BOIOPOJHOTO AIIEKTPOA. P Hanps>keHUd METasuioB.

30. lanpBaHWYECKHE 3JEMEHTHI. Y CTPOUCTBO M MpHHIUI padoThl. Pacuer DJIC.

31. DJEeKTpOoaN3 B paciulaBaX M pacTBOpPax AIEKTPONUTOB. [lociienoBaTeIbHOCTh MPOIECCOB MPOTEKAIOUINX HA aHOMIE H
karoge. 3akoHbl Dapanes. Pacuer 00beMa 1 MacChl BELIECTB, BBIIEIUBIINXCS IPU deKTponu3e. [IpuMeHeHne 21eKTpousa.

32. Koppo3sus meramuioB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopel. Kucnorusie. [lenounsie. [TpuHImm paGoTsI.

TunoBsle 3a1aHus MO JUCLUILINHE:

1. PaccunraTh 3KBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincarb 37eKTPOHHYIO KOH(UIYpalMio aToMa MapraHiia. YKa3aTb BO3MOKHbIC BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TemoBoi 3pdeKT peakiuu rOpeHus aneTmieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 U3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpaaycos 1o Llenscuto, TemneparypHblid koadduuueHT paseH 3.

5. Kyma cmectutscst xummudeckoe paBHoBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecnmn

- YBEJIMYUTH TEMIIEPaTypy

- IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B

- MOHU3UTH JABJICHHE B CUCTEME

HaIucaTh BBIPAKEHHUE JIUIsI KOHCTAHThI PABHOBECHS IaHHOM peakiuu.

6. Paccuntars MomspHyro koHueHTparuio 200 r 20% pactBopa xyopuaa kansius ([1=1,015 r/m).
7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOH ke TemrepaTtype) paBHo 26 klla.
8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kKakaoM Cirydae THIPOIIH3a.
9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampapieHue IBUKEHUE DIIEKTPOHOB.

VunuBrayanbHBIC 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHU4yecKas CBSI3b"
"DHepreTrka XUMHUYECKHUX NpeBpalieHnit”

"KuneTtrka XUMU4ecKuX peakuuil. XuMuueckoe paBHOBecHe"

"CocraB u cBOHCTBa pacTBOpOB. Peakruu nonHoro oomena. I'maponus conei”
"OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU. DIEKTPOXUMUS"

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Pemenyie THITOBBIX 3aTaHMIA, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IIPH BRIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOJIHHI,
3aIUTHI TEOPETHUYECKUI MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOITHEHHOMN, IPH PEIIEHHN CTYCHTOM
70% 3amaHuii coaepKaIUXcsl B BApHaHTe.

3a4eT 1o JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJaromerocs B TEYEHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIHEHHUS U 3aI[UTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Pocun U. B., Tommna |OO6mas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo

JI. J. noco6ue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nmuuka Huxomaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yued. mocodue Mocksa: UuTerpai-

JleonnnoBuu IIpecc, 2001

7.1.2. lono/HUTeILHAS JIMTepaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBo, rox

JI2.1 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA MPAKTUKYM Hosocubupck: CI'YBT,

CepreeBna 2018




7.2 TlepeueHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn "UHTepHer"

€)!

Koncmekr nexiuii mo o01meii XuMun

32

O6pazoBarensusrii moptan CI'YBT. Dnexrpornsiii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBanue

YuebHas AyIUTOPHS JUTS
NpPOBEJCHHUS  I'PYIIOBBIX u
WHANBUIYaIbHBIX KOHCYJIbTALUH

AynutopHas nocka; Komrmrekt yaeOHo#H Meben; KOMIUIEKTHI XUMUYECKOH TTOCYIBI M PEaKTHBOB
JUISL IPOBECHUS. XMMUYECKOTO MPaKTHKyMa; BeITspkHOIM mikad

YuebHas aAyIUTOPHS JUTS
TIPOBEICHIISI 3aHATHN
JIEKIIMOHHOTO TUTIA

AymuropHas pocka; Komruiekt yueGHOW Mebenn; MynbTuMmennitHoe o0OpyZOBaHHE: MPOEKTOP
(cranmonapHsIif), skpaH (crarmoHapHsIii), [IK (meperocHoit)

Kabuner xumum -  ydeOHas
aymuTopusl U1 TPOBEACHHSA
1a00paTOPHBIX 3AHATHI

AynuropHas npocka; Kommiekt yue6Hoi mebenn; KOMIUIEKTbI XUMHUUECKONW MOCYAbl U PEaKTHBOB
JUIsL IPOBECHHS XMMUUECKOTO IPaKTUKyMa; BBITsDKHOIM mikad

TTomemenne
CaMOCTOSITEIbHONU
obOyuarouxcs

JUIst
paboThl

Komrutexkt yueOHOIT Mmebemnw;
o0ecrneynBaOUIMX  JOCTYH B
YHuBepcurera.

IIK - 10 mr,
9JIEKTPOHHYIO

HNOJKIIOUEHHBIX K cetd "HHTepHer" u
MHPOPMALMOHHO-00Pa30BaTENAbHYI0  CpPELy




