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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 2025

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

3aBenyromuii kadenpoit Jlunesuu Onpra Mropesra



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
22
Jlex OKHCIUTETPHO-BOCCTAHOBUTENBHBIC peakiui. /JIex/ 1 2 J1.1J11.2 0
32
Jlex OCHOBBI JIEKETPOXUMHUH. | aTbBAHUYECKHE IIIEMEHTHI. 1 2 0
Onexrponus.Kopposus mertaiios. /Jlex/
Jla6 Kopposus meramnos /J1a6/ 1 2 J1.1 0
JI1.2J12.1
32
Cp ITonroroBka k jaboparopHbM padotam /Cp/ 1 20 0
Cp Hrorosoe Tectuposanue /Cp/ 1 76 0
UKP 3amiura 1abopatopHbix padot /MKP/ 1 2 JIT.1JI1.2 0
31

5. COAEP)KAHME ANCLHUILIAHEI (MOAYJIST)

Paznien "O6mmas xumusa"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIeJIH U 33/1a4H JUCITUTUTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMU B OOIIEH CHCTEME MOATOTOBKY CIICIHATUCTA.
®dyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XHMHUH KaK TEOPETHICCKON OCHOBBI HOBBIX HAYKOSMKHX TEXHOJIOTHI. OCHOBHBIE
CTEXHOMETpUUIECKHe 3aKOHBI. OCHOBHBIE HANPaBIEHHUS TEXHUUECKOTO MPOrpecca B OTPACIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenne atoma. KBantoBble uncna. Pacripenenenre 3JIeKTpOHOB 110 YPOBHSIM H TIOYPOBHSM. BinsiHIEe CBOWCTB XUMHYIECKOTO
JJIEMEHTA B 3aBUCHMOCTH OT €0 3JIeKTPOHHON KOH(PUTYPALIUH.

Jlexuus "Tlepuonuyeckuii 3akon /[.11.Menneneena".
CTpyKTypa MepuoaInvecKkoil cucteMsl. [IeproagndyHOCTh N3MEHEHUSI CBOHCTB XUMHUYECKUX IEMEHTOB U MX COEANHEHH.

Jlexmus " Xumuueckas CBS3b".

OcHoBHbIE CBOWCTBAa XUMUYeCcKOH cBsA3H. KoBanenTHas xumudeckas cBs3b. [lonspaocts cBsa3u. Haceimmaemocts. HampaBneHHOCTS.
Monnas cBa3p. Kpucramnel. Metamnuueckas cBsa3b. Bogoponnas cBsa3b. BaH-nep-BaanbcoBo B3auMoaelcTBrue MoJeKyil. BiusHue
THTIA XUMUIECKOHN CBS3H Ha (PU3MKO-XUMHUYECKHE CBOWCTBA BEIIECTB.

Jlexnus "XuMudeckas TepMOAMHAMUKA"

OHepreTruka XMMUYECKHX mpoueccoB. IloHsTHEe TepMoanHaMuueckoil cucteMsl. Buasl cucrem. TepMoauHaMudeckue napaMeTpsl
cucreMbl. Kimaccudukarms TepMoIiHaMHIECKUX IPOIieccoB. BHYTpeHHSSI SHEPTHS ¥ SHTATBIHSA. TerioBsle 3(PPEKTH 1 UX
HCTIONIb30BaHNE B XUMHYIECKOH TexHOJIornu. DHTponus. JHeprust [ m66ca. OCHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexmus "Xumuueckas KHHeTHKA"

CKOpOCTbh XUMUYECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKIUi B TOMO- ¥ FeT€POreHHbIX cucreMax. dakTopsl, BIUAIOIIUE HA
ckopocts peaxnuil. Teopus Appernyca. Karammsaropsl. ['oMOreHHBII ¥ reTepOreHHBIH KaTaanu3. 3aKOH JeHCTBYIOINX MAcC IS
HeoOpatumbix peakiuii. [Ipasuia Bant-I'opda. Xumuueckoe u (hazoBoe paBHOBeCHE

IMonsTHE 00 0OPaTUMBIX M HEOOPATHMBIX PEaKIMAX. XUMHUICCKOE PaBHOBECHE. 3aKOH IEHCTBYIOIINX MacC JUI 0OpaTHMBIX
peaxuuii. @akTopsl, BIUAOIUE HA XuMuueckoe paBHosecue. [Ipunnun Jle Hlarense.

Jlexuus "PacTBOpHI 1 UX cBOMicTBA"

Knaccuduxkamms pactBopoB. CriocoObI BEIpaKEeHUS] KOHIICHTPAIIUH pacTBOpa. PACTBOPBI HEIJEKTPOIUTOB U X KOJUTUTATHBHBIC
cBoiicTBa. 3akoH pa3baBienust OctBanbaa. Teopus AMEKTPOIUTHIECKON Aucconnanuy. CTeneHb 1 KOHCTAaHTa AUCCOIUAIINY.
CnaOble ¥ CHUIIbHBIE DJIEKTPOIUTHI. CBOHCTBA pACTBOPOB IEKTPOJIHUTOB.

Jlexnus "MonHO-00MeHHbBIE peakiuu. [ uaponus comneit”
Honnoe mpousBeneHue Boabsl. Bogopoanslii mokaszarens. MuaukaTopsl. OCHOBHBIE TUIIBI THApoau3a coneil. Onpeaenenue pH B
kaxaoM turne. Crenensb ruaponusza. GakTopel, BIUSIONIME HA IPOIECC THAPOIIN3A.

Jlexnms "OxkucnuTeNnsHO-BOCCTaHOBHTENbHBIE peakiun (OBP)".
OCHOBHBIE TIOHATHS JaHHBIX peaknuii. CTeneHb okucaeHus. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA JJIEMEHTOB M UX
coenuneHuit. [IpaBuio anekTpoHHoro 6ananca. Ypasauanus OBP MeTomamu 2JIeKTpOHHOTO M HOHHO-3JICKTPOHHOTO OajlaHca.




Pasnosugnoctu OBP. Bakneiinine oKUCIUTEIN U BOCCTAHOBUTENH. OKHCINTEILHO-BOCCTAHOBUATENIbHAS IBOMCTBEHHOCTH
XHMHYECKHX DJIEMEHTOB.

Jlexuust "OCHOBBI 21€KTPOXUMUH"

[ToHsITHE 2IEKTPOXUMUYECKOH cuCTeMbl. Buabl cucteM. DNeKTpOAHBINA MOTEHLIUAN MeTaia. DJIeKTPOXUMUIECKUN P
HanpspkeHu. CBoiicTBa paa akTHBHOCTU. XUMUYECKHE HCTOYHUKH AIEKTPUUECKOro ToKa. ['anbBaHn4eckuii aneMenT. [IpuHnun
pa6otel. Pacuer 3/IC. DnekTponn3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH. Koppo3usi MeTaiuioB. 3amuTa MeTaioB OT
Koppo3uu. AKKyMyasTopsl. Buael. [Tpunmmn paboTst.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeimonHeHsle 1 3anMIIeHHbIe JJabopaTopHEIe PaOOTHI
BrimonHeHHBIE U 3aYTEHHbIE KOHTPOJIBbHBIE paOOTHI
3a4er 1Mo AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

DOCH! gaa komnerennaun OITK-3

1)JIerde ocTanbHBIX MEPEUHCICHHBIX IEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTto0 periaMeHTHPYET IIPaBIIIO 3JIEKTPOHHOTO Oananca?

Ortsgert: 1o mpaBuiTy 31eKTPOHHOTO OalaHCa YHCIO SIEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YUCITY SIEKTPOHOB IMPHHATHIX
OKHCIIUTETIEM.

3) Cxopocts peaknun N2(r) + 3H2(r) «» 2NH3(r)Q>0 MOXHOYBEIHYIHTS,

a) IOBBICUTH TEMIIEPaTYpY;

0) uCmoIb30BaTh KaTaIu3aTop;

B) YMEHBILUTD JABIICHUE;

T) MOHU3UTH TeMIeparypy.*

4)ITo xaxoMy IIPaBIIIY MOXHO PACCUHTATh CTEIICHb OKUCICHUS JICMEHTa, €CJIH OHA HE TIOCTOSHHA?

Otset: CymMa Bcex CTeNeHell OKHCIeH s BceX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K oKHCIHTETBHO-BOCCTAHOBUTEIFHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH + HCl = NaCl + H20;*

6) 6HCI1 + 2A1 =2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncinnTh HETOCTATKH KUCIOTHBIX aKKyMYISTOPOB.

OtBeT: HeOoMbIIIas yeNbHAs SHEPTUs, CaMOpa3ps IPU XpaHEHUH, UCTIOIb30BaHHE TOKCHYHOTOTSKETIOr0 MeTalula IpU
W3TOTOBJICHUH — CBHHEII, © HMCIOJB30BaHIE CEPHON KHUCIIOTHI.

7)I1pu noBBIIEHNH TeMIepaTypsl Ha 20° CKOPOCTh peaknuy BeIpocia B 16 pa3. TemmepaTypHsIit KO3 UIIMEHT peakuy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakune MOKpBITHS UCHONB3YIOT IPU XUMUYECKOH 3alIUTE METANIOB OT KOPPO3UU?

Ortget: Kpacku, smManu, CMOIIBL, OKCHIHEIE, pocdaTHbIC, HUTPHIHEIC TOKPBITHSL.

9)MonsapHast KOHIICHTPAIHS YUCICHHO paBHA XHIMUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BELIECTBA (MOJIb) B:
a) 100 r pactBopa;

6) 100 1mM3 pacTBOpUTEIIS;

B) | KT pacTBOpA;

r) 1 mutpe pactBopa.*

10)Kaxkoii nmporiecc Ha3bIBaETCS OCMOCOM?

OtBet: OcMOC - 3TO MPOLIECC OJHOCTOPOHHEH MU (Y3 MOJIEKYIT pAaCTBOPHUTENS Yepe3 MOTYIPOHUIIaeMYI0O MeMOpaHy B
PacTBOPEHHOE BEIIECTRO.

11)IIpu yBenuyeHnu naBieHus B 2 pa3a CKOpocTh Xxumuueckor peakuun 2H2(r) + O2(r) = 2H20 Bo3pacreT B:
a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*




12)Uro BbIpakaeT KOHCTAHTA NEKTPOIUTHUECKON AUCCOLUAIINN?

Ortser: OTHOLICHNE YUCIIa MOJIEKYJT AJIEKTPOJINTA MOJBEPTIINXCS AUCCOLHMALIMH K 00IIEMY YUCITy PACTBOPEHHBIX MOJICKYJL.
13)[1pn HOpMATBHBIX YCIOBHIX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs MPOLEcC BOCCTAHOBICHHUS IEMEHTa B OKUCIHTEIbHO-BOCCTAHOBUTEIBHON peakun?

Ortsert: IIporecc BOCCTaHOBIEHHUS - 3TO MPOLECC MIPUHSATUS SIEKTPOHOB, IPU KOTOPOM CTENEHb OKUCIICHUS SIEMEHTA NOHMKAETCS.
15)Kaxoit 13 nepeyrciIeHHbIX HIDKE aTOMOB HMEET HaHOOJBIINH paiyc:

a) H;

6) K;*

B) Li;

r)F.

16)[Tponomxkure hopMynupoBKy 3akoHa ABOrajpo: «B paBHBIX 00BEMax JIFOOBIX Ta30B, B3ATHIX IIPH OJHHAKOBOH TeMIIepaType u
JABICHUH. ..»

OTBeT: COAEPKUTCS OTMHAKOBOE YHCIIO MOJICKYIL.

17)HanGomnbIree 9ucino aTOMHBIXOpPOUTANICH COREPKUTCS Ha:

a) p — MOypOBHE;

0) s — OYpOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHeHNs] B XUMHH Ha3bIBAIOT OKCUIaMU?

OtBeT: OKCHIBI — 3TO COCIMHEHMS, COJCPIKAIIIIe B COCTaBE XUMUYECKHIH 3JIEMEHT 1 KUCIIOPOI.

19)B xakux COCOMHEHUAX XIOP MOXKET IPOSBIATH TOIBKO OKHCIUTEIILHBIE CBOMCTBA:

a) NaClO4; *

6) KCI03;

B) CI20;

r) HCL

20) UTO NpOUCXOAUT C TEIUIOTOW B SHAOTEPMUYECKON PEaKIUu?

Otser: Temnora B X0€ XUMHUYECKON peaKIMU MOTJIONIAETCS.

21)PacTBOPUMOCTH — 3TO MaKCHMaJIbHASI Macca BEIIECTBA, KOTOPYIO MOXKHO PACTBOPUTH IIPH JAHHOI TeMIlepaType B:

a) 100 r pactBopa;

6) 100 r pactBopuTeNS;*

B) | T pacTBOpa;

r) 100 M1 pacTBOpa.

22)[IepeyucnuTh yCIOBHsL, OTHOCSIINECS K CTAaHIAPTHBIM YCJIOBUSAM B TEPMOJIMHAMUKE.

OrtgeT: Temmeparypa 25°C(298K , maBnenne 1 atm. (101,3 xI1a; 760 Mm.pT.CT.).

23) Ipu smexTponm3e Kakoro BOJHOTO PacTBOpa Ha KaToje OyIeT BBIIESIATHCS TOIBKO BOXOPOA?

a) CuSO4;

6) SnCl2;

B) K28S;*

r) ZnBr2.

24)Ha uro pacxoayeTcsi SHEeprHs aKTUBALUK MOJIEKYJaMHU, BCTYMAIOIIUMH B XUMUYECKYIO PEAKLIMIO 10 TeOpUH AppeHuyca?
Ortget: Ha mpeosonenre OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phbiB CTAphIX XMMUYECKHX CBs3eH, 00pa3oBaHU
AKTHBHPOBAHHOTO KOMIUIEKCA 1 00pa30BaHUE HOBBIX XUMUYIECKUX CBA3CH.

25) Ilpu aHOAHOI 3aIIMTE METAJIa OT KOPPO3UH, 3alMIIAeMbIi METaJIT IIOKPHIBAIOT:

a) MEHee XUMUYECKU aKTHUBHBIM METAJJIOM;

0) MeTaIoM, SJIEKTPOTHBIN MMOTEHIHA KOTOPOTO HIKE; ™

B) METAJUIOM, DJIEKTPOAHBIH MOTEHINAT KOTOPOTO OOJIbIIIE;

T') METaJUIOM, KOTOPBIH CTOHUT B Psy HAPSDKEHUS MOCIIE BOAOPOIA.

26)Kakue peakiiiu Ha3bIBaIOTCSl O0OpaTHMbBIMHU?

OtBet: OOpaTHUMBIE 3TO TAKHE PEAKIINH, TPOAYKTHI KOTOPBIX, B3aHMOJEHCTBYS MEXIy Co00ii, 00pa3yroT HCXOAHBIC BEIECTRa,
MPOTEKAIOT KaK B MPSIMOM, TaK U B 00paTHOM HarpaBieHHU.

27) B ranpBaHu4eckoM aieMeHTe SIkoou-JlaHuas:

a) MeZIb SIBJISIETCS] aHOJIOM;

0) LMHK SIBJISIETCS KaTOJIOM;

B) 9JIEKTPOHBI IEPEXOJAT OT LIMHKA K MEJH;™*

T') MeIb PacTBOPSETCS B Ipoliecce padoTHI.

28) Uro BbIpa)kacT MOJIIPHAsl KOHLEHTpaLUs pacTBopa’?
Ortset: KonuuecTBo MoJiel pacCTBOPEHHOT'0 BEIllECTBA B OJHOM JIUTPE PACTBOPA.
29) OTMeTbTE ypaBHEHUE PEAKLUH, B PE3yNbTaTe KOTOPOIl CTENEHb OKUCIEHUS aTOMOB XJiopa moBbimaercs ¢ 0 go +7:

a) HCl + 2H20 = CIO2 + 5H+;

6) C12 + 6H20 = 2Cl10O3- + 12H+;

B) C12 + 8H20 = 2CIO4- + 16H+;*

r) 2HCI + H20 = CI20 + 4H+.

30)Kaxk BimseT naBIeHHE HA PACTBOPHMOCTH I'a30B B )KUIKOCTSIX?
Ortsert: [Ipu yBenuueHUn JaBIeHUS PACTBOPUMOCTD ra30B BO3PACTaET.




Tunossie BOIIPOCHI K MTOATOTOBKE 3allIUThI J'Ia60paTOpHI>IX pa60T IO JTUCHUITIINHE

1. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHHS MAcCChI BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTapo M €ro
ClleACTBUSA. 3aKOH IKBHUBaNEHTOB. OIpeieneHne 3KBUBAICHTHBIX MacC MPOCTHIX U CIIOKHBIX BEILECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsl Macca 3JIEMEHTA.

3. KBanTOBBIE YMCHA.

4. Pacripeniesienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaynu. IIpasuno Xynpa. IlpaBuio
Kreukosckoro.

5. Ionsatne 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00Opa3yeMBIX.

6. INeproandeckuit 3akoH. CTPyKTypa meprogmdeckoi cucteMsl. [IonsTHe 0 Tpymmax, MOATPyNHax M HepHOAax.

[eproauyeckoe U3MEHEHHE CBOMCTB XUMUYECKUX JIEMEHTOB B TPYNIAX M IIEPUOAX: 3apsij spa; Paanuyc aToMa; SHeprus
MOHU3aLUK; SHEPTHS CPOJICTBA K JIEKTPOHY; IEKTPOOTPHLIATEIIBHOCTD; OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE CBONCTBA.

7. Ilonsatue o BHyTpeHHeH sHepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOIIECCOB.

8. IMonste 06 sHTanbnuu. 3akoH ['ecca u ero cnexcteus. [loHsTHe 0 TeruioTax 00pa3oBaHMs CIOXKHBIX BellecTB. Pacuer
M3MCHEHHS SHTAJBITNH IPH XUMHUYECKUX PEAKITHAX.

9. INonsatne 06 sHTpOrHMHU. BTOpOii U TpeTnit 3akoHBI TepMoauHamMuky. CTaHTapTHAS SHTpONHUS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIINU CUCTEMBI.

10. IMonsTre 006 M300apHO - N30TEPMUUYECKOM NoTeHnuaine. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHS BO3MOXHOCTH
IpoTeKaHus npornecca. Pacuer m3menenns ceodoxHoi sHeprun [ m6oca.

1. Xumudeckas: kuHeTHKa. CKOPOCTh XMMUYECKOH pPeaki[Md B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTb
CKOPOCTU XMMUYECKON peakuy OT KOHIEHTpauy. PU3HUECKUIl CMBICT KOHCTAHTBI CKOPOCTH XMMHUECKOH peakIuu.

12. BnusiHue TemmepaTypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [IpaBwio Bant Todda u TemmeparypHbIid KO3pHHUIIHEHT.
Teopust Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakiui OT SHEPTUU aKTUBALUH.

13. Karanus. OcHOBHbIE HONOXKEHUSI TEOPUH KaTaau3a. MeXaHu3M FOMOTE€HHOTO M TeTepOreHHOro KaTauu3a.

14. INonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHUUECKOM PABHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#3b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECKIMH (DYHKITHSIMH.

15. [punuun Jle-lllarense. BnusHue usmeHeHust TeMneparypsl, JaBlI€HUs, KOHIIEHTPAIlMKM BELIECTB HAa CMEIlEHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHka pacTBOpoB. CIOCOOBI BRIpaKEHHsT KOHIICHTPAIHI PacTBOPOB.

17. TepMoauHaMuKa NpoLECCOB pacTBOpeHUsl. BausHue TemmnepaTypsl U JaBlIeHHUs HA paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-T'odda. 3akon Payns u ero cnenctus. CriocoOsl
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsatne 06 smexTponurax. Teopus >MeKTpONUTHIECKON mucconuanuy. OO IPUHIAIT TUCCOMUAINH. DICKTPOJIUTEL.

OCHOBHBIE TTOJIOKEHHS TEOPUH DIEKTPOTUTUIECKOH Tucconmanun. Juccouuanus KucioT (OAHO- U MHOTOOCHOBHBIX ), OCHOBaHHUH
(0JTHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEeIHUX, KUCIIBIX, OCHOBHBIX).

20. KomnmuraTuBHbIE CBOHCTBa PACcTBOPOB JIEKTPOIUTOB. M30TOHMUeCKUH Koadduuuent. CteneHp qucconnanyu. [loHsTre o
CWIIBHBIX U CIIA0BIX DJIEKTPOIUTAX.

21. CnaOsbie anextponuTsl. KoHcranta auccouuanuu. 3akoH pazbasneHus OcTBajibla.

22. CuJIbHBIE JIEKTPOJIUTHI. AKTUBHOCTh HOHOB. [IoHATHE 0 KaXKylleics cTeneHr AUCCOLUaLUy.

23. Nonnoe npoussenenue Boasl. Ilokazatens Bogopona. MHAUKATOPEL.

24. VoHHO-00MEHHBIE PeaKIMU B PaCTBOpPaX 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIHH.

25. JKectkocth Boapl. BpemenHnast u noctosiHHas. CocoObl yCTpaHCHUS .

26. T'unponus coneit. O6paTuMocTh Tuaponu3a. CreneHs ruapoin3a. KoHcTaHTa ruposn3a. Y CIoBUs YCHIICHUST THIPOIIU3a.
T'unponu3 pa3nuuHBIX TUIIOB CONEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U

BOCCTaHOBUTENSAX. BaskHel1e oKMCAUTENN U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlleHUsI YPaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus dMEKTPOIHBIX MOTEHIMATIOB. YpaBHeHre HepHcta. Onpenenenie CTaHAApTHBIX dJIEKTPOIHBIX MOTEHIIMATIOB.

Y CcTpoiCTBO BOIOPOJHOTO AIIEKTPOa. P Hanps>keHUid MeTasuioB.

30. lanpBaHWYECKHE 3JIEMEHTHI. Y CTPOWCTBO M MpHHIMI padoThl. Pacuer DJIC.

31. OJeKTponau3 B pacillaBaX U pacTBOpPax MIEKTPoNUTOB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAOMINX HA aHOAE U
karofe. 3akoHbl Dapanes. Pacuer 00beMa 1 Macchl BELIECTB, BBIIEIUBIINXCS MIPU deKTponu3e. [IpuMeHeHne 2JeKTpou3a.

32. Koppo3sus meramuioB. Xumudeckas ,3iaeKTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3HUH.

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

TunoBsle 3a1aHUs MO JUCIUILINHE:

1. PaccunrtaTh dKBHBaJeHTHBIE Macchl ciemyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

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

3. Paccunrath TeroBoi 3pdeKT peakiuu ropeHus aneTuieHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 MU3MEHHUTHCS CKOPOCTh XUMUYECKON PEeaKIiy , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpanycos 1o Llenscuto, TemneparypHblid koaddunueHT paseH 3.

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

- YBEJIUYUTh TEMIIEPaTypy
- IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B




- IIOHU3UTH JAaBJICHUC B CHUCTCMC
HalmrucaThb BBIPAXKCHUC IJIs1 KOHCTAHTBI pPaBHOBCCUA JIaHHOM pcaKkuunu.

6. Paccunrats MomspHyro koHreHTpanuto 200 v 20% pactBopa xmopuna kabius ([1=1,015 r/m).
7. Ha cxoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, cogepskamuM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
napa HaJl YUCTBIM pacTBOpHUTENIEeM(IIpH TOH ke Temmneparype) paBHo 26 klla.
8. Hanwmcats peakumu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kaxIoM ciiydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H25S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate 3/IC ragbBaHUYECKOTO 3JEMEHTA, COCTOSILEro U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Momb/i 1 [0,01] Momb/11. YKa3aTh HampaBiIeHUE TBHKEHUE DJICKTPOHOB.

WnnuBrayanbHble 3aJaHuUs:

"OcHoBHBbIE 3aKOHBI XUMuU. CTpoeHue aToma. XuMHU4YecKas CBsI3b"
"DHepreTrka XMMUYECKHUX MpeBpaIieHuit"

"KuHeTrka XMMHYECKHUX peakinid. XMMHUYeCcKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnm norHoro odmeHa. ['maponus conei”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLIUU. DINEKTPOXUMuUs"

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonme npoueaypbl OHeHUBaHUA

Pemenue THMOBBIX 3aJaHUM, TECTOB, 3aIllUTa TEOPETHUECKOTO MaTepuala Ha 1a00paTOPHBIX 3aHATHSIX.
JlaGoparopHast paboTa CYNTAETCS CAAHHOH, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHMI,
3aIIUTHI TEOPETHIECKUIT MaTepual 1Mo JaHHoif Teme. KoHTponbHas paboTa cauTaeTCs BEIOTHEHHON, TPH PEIICHNH CTYCHTOM
70% 3amaHuii comepKAMUXCS B BAapHAHTE.

3ayeT 10 AUCLUUILIMHE CTABUTCS 10 HTOraM paboThl 00Y4aloIIerocsi B TCUEHHE CEMECTPa, BIPAKEHHBIM B BU/IE BBIITOJTHEHUS
KOHTPOJIBHBIX PadoT, pabOThI Ha KOJUTOKBUYMAX, BEIIOHEHHUS U 3aIUTHI JJAOOPaTOPHEIX padoT.

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

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOPBI, COCTABUTEIIH 3arnaBue WznarenscTBO, rOJ
JI1.1 |Pocun U. B., Tomuna | OOGmias u Heopranuueckas xumust. COBpeMEeHHBIH Kypc: YdyeOHoe Mocksa: U3natenbecTBo
JL . nocobue Juis 6akaiaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxomnai 3amaun U ynpakHeHHU 1Mo o0mel XuMuu: y4el. mocobne Mocksa: Unterpain-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTeILHAS JIUTepaTypa
ABTOpBI, COCTaBUTETHN 3arnaBue W3naTenbcTBO, 0T
JI2.1 |SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA IPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 Tlepeuenn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIHOHHOM ceTH ""UnTepHeT"

21 Koncnexr nexuuii mo o0mein XuMun

32 | O6pazoBarensublil noptan CI'YBT. DnektponHslii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JISI)

Haznauenue ObopynoBanue
YuebHas ayIUTOPHsL quis | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMImekTs! XUMHUECKOH MOCYIBI U PEaKTUBOB
HpOBEACHUS TPYMIOBBIX U | IU1sl IPOBECHHS XMMHUYECKOTO MIPaKTUKyMa; BBITsOKHOM mikad
WHIBAYaIBEHBIX KOHCYIbTAINH
YuebHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynsTumenuitHoe o0opymoBaHHE: IPOEKTOP
MIPOBEACHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTauoHapHbIi), [TIK (mepeHocHOH)
JIEKIIMOHHOT'O THIA
Kabuner xumum - yudeOHas | AyautopHas mocka; Komruiekt ydeOHO#H MeOenu; KOMIIEKThI XMMHYECKOH MOCYbl 1 PEaKTHBOB
aymuToOpUs  UI1  TPOBEACHUS | IS MPOBEICHHUS XUMIYECKOTO PaKTHKyMa; BEITsoKkHOI mkad
71a00PaTOPHBIX 3aHITHH
TTomerenue s | Kommnekr  yuebnoit mebenmn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSATEIbHOM paboThI | OOecreunBalONIMX ~ AOCTYIl B 3JIEKTPOHHYI  HMH(OPMAIMOHHO-00pa30BaTEIbHYI0  Cpemy
00yJaronxcs YHuBepcuTeTa.




