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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 1 JI1.1 0
31
Jlex IMepronnueckas cucrema. [lepuoamaeckuii 3akoH /JIex/ 2 1 JI1.1 0
€)!
Jlex Xumnueckas cBs3b /Jlex/ 2 1 J1.1 0
31
Jla6 Crpoenue aroma /J1a6/ 2 2 JI.1J11.2 0
21032
Cp Wnnusunyansroe 3agaane Nel /Cp/ 2 10 0
Jlex DHepreTuka XUMUUECKUX peakiuit /Jlex/ 2 2 JI1.1 0
€)!
Jlab DHepreTuka XUMHUYECKUX peakiuii /J1ad/ 2 2 JI.1J11.2 0
32
Cp WNuauBuayansHoe 3amanue Ne2 /Cp/ 2 10 0
Jlek CKOpOCTh XUMHUYECKUX peaknui /JIek/ 2 1 JIT.1 0
€)!
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 1 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 10 0
Cp IoxroroBka k naboparopHbM pabotam /Cp/ 2 10 0
Jlex CriocoObI BeIpaskeHHsI cocTaBa pacTBopoB /JIek/ 2 1 JI.1J11.2 0
32
Jlex CaoiicTBa pacTBopoB /JIek/ 2 2 JIL.1J11.2 0
32
Jlex HonoobmenHsIe peakin /JIex/ 2 1 0
31
JIab HonooOMeHHbIe peakiun /J1a6/ 2 2 JI1.2712.2 0
Jlex T'uaponus coneit /Jlex/ 2 1 0
JIab T'unponus coneit /J1ab/ 2 2 JI1.2J12.2 0
32
Cp WNuauBuayansHoe 3amanue Ned /Cp/ 2 10 0
Jlek OKHUCIIUTETEHO-BOCCTAHOBUTENBHBIC peakiuu /JIex/ 2 2 0
€)!
Jla6 OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ad/ 2 2 JI1.1 0
J1.2J12.2
32
Jlek DnekTpoxundeckue cuctemsl /JIek/ 2 3 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
JI1.2J12.1
32
Cp WnauBunyansHoe 3ananue NeS /Cp/ 2 10 0
Cp IMoaroroska k nabopaTopusiM pabotam /Cp/ 2 10 0
HKP Kommuiekcnast koHTpospHas pabota /MKP/ 2 2 J1.1J11.2 0
31
Jlex OCHOBHBIC MTOHATHS 1 3aKOHBI XUMHH /JIek/ 2 1 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

DOCh! gua komnerenuun OITK-1

1)KakoBa cokpalieHHast 2JIEKTPOHHAsT KOH(DUTypaIyst aToMa JIeMEHTa C MOPSIKOBBIM HoMepoM 207




a)[Ar]4sl;

6)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kak MeHSI0TCSl CBOMICTBA XMMMYECKHX 3JIEMEHTOB CIIeBa HApaBo MO Neproay?

OTBeT: METAIUINUECKUE, BOCCTAHOBUTENBHbIE CBOMCTBA YOBIBAIOT, 3 HEMETAJIIMIECKHE, OKUCIUTEIbHBIC CBOHCTBA YCHIIMBAIOTCSL.
3)Yuciio HeCIapeHHBIX JICKTPOHOB B atoMe (hocopa B OCHOBHOM COCTOSTHHH PaBHO:

a)5;

0) 4,

B) 3;*

r) 2.

4)YUTo MPOUCXOUT C TEIUIOTON B 9K30TEPMHUYECKOM Tporiecce?

OrtseT: TemnoTra B X0/1€ XUMUYECKON PEaKIUH BBIAEIAETCS, U3MEHEHHE SHTATIBIIUY IPU TOM UMEET OTPHLATENbHBIE 3HAUYEHUS
AHx.p.<0.

5) Kakoe yTBep:kaeHHE CIIPaBEATIHBO IS IOCIEA0BaTeNLHOCTH 3neMeHToB C,N,0?

a) cIIeBa HaIpaBoO yMEHbBLIACTCS Pajuyc aToma;*

0) cieBa HalpaBO YMEHBIIAETCS IEKTPOOTPHIATEITEHOCT aTOMOB;

B) CIIpaBa HAJIEBO BO3PACTAET YHCIIO MIEKTPOHHBIX CIIOCB;

T) ClIeBa HAIIPaBO YCUJIMBAIOTCSI BOCCTAHOBUTENBHBIE CBOMCTBA.

6)Kakast GpyHKIMS B TEPMOANHAMUKE OIIPE/ISIISIET CAaMOIIPON3BOJIBHOE TIPOTEKaHUE PEAKIHN?

OtBet: OyHKIMS Ha3bIBaeTCs HEprHs [ MO6ca nim n300apHO-M30TePMUIECKIH TTOTEHIIHAL.

7) ®opmymna BeICIIEro OKcHAa deMeHTa D207, YkaKuTe 31eKTPOHHYIO KOH(UTYPAIHIO BAJICHTHBIX 3JIEKTPOHOB aTOMa 3JIEMEHTa:
a) ns2np2;

0) ns2np3;

B) ns2np4;

r) ns2np5*

8)Kakoii meTa saBiseTcsl aHOZOM B TaJIbBAHMYECKOM dJIeMeHTeZn | Zn2+ | | Cu2+ | Cu Axobu-Tanusns?

OTBeT: AHOIOM SIBIISAETCS IMHK, Kak 00jee XMMUIECKH aKTHBHBIHN JIEMEHT ¢ 0ojee HU3KUM 3HAaU€HHEM JIIEKTPOJHOTO TIOTEHIIHAA.
9)U3 uero coctouT 000 pacTBOp?

OrtseT: U3 MOneKkyn pacTBOPUTENSI U pACTBOPEHHOT'O BELECTBA U IIPOTYKTOB UX B3aUMOJEHCTBHSI.

10)Bpeaxmmu,cxema kotopoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7H20,0KHCIUTENSAME SBISIOTCIATOMBI SJIEMEHTA, CHMBOJT
KOTOPOTO:

a) Cl;

0) Cr;*

B) H;

r) O.

11)KakuMm cBOICTBOM 00JIaJal0T PaCTBOPHI AJIEKTPOIUTOB?

Otser: [IpoBOIUTE SKIEKTHUECKUN TOK.

12) ®ynkims, XapaKTepu3yoas HeylopsiiO4eHHOCTh B TSPMOANHAMUYECKOH CHCTEMe, Ha3bIBACTCS:

a) SHTaJIbIINS;

0) sHTpOMHS;*

B) sHeprus [ 'nbocea;

T) U30TepMa.

13)YTo npouCcXOAUT MPU INEKTPOIUTUUECKOH JUCCOIMAIMN MOJIEKYIT 3JI€KTPOIUTA B BOJHBIX pacTBopax”?

OTBeT: MOJIEKYJIBI PacHagaroTCs Ha HOHBI — KATHOHBI M aHUOHHI.

14) Peakmus uneT caMOIIpOU3BOIBHO B IIPSIMOM HAIIPABICHUH, IIPH YCIOBHU:

a) AG<0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)YTo xapakTepu3yeT BOJOPOIHBIN Mokazarenb pH?

OtBeT: KOHIEHTpannio KaTHOHOB BOJIOPOAA B PACTBOPE, XapaKTep CPebl — KHCIOTHYIO, IEIOYHYI0 HIIH HEHTPaIBHYIO.
16) Tlo cmencTBuio 3akoHa ['ecca TemoBo# 3¢ EKT peakuny HaXOJUTCS [0 YPaBHEHHIO:

a) ASx.p. = X SHpOAyKTOB peakiMu - LSHCXOAHBIX BEILIECTB;

6) AHx.p.= X AH npoaykrtoB peakiuu - £ AH UCX0qHBIX BelecTs;*

B) AGx.p. = £ AGUpoxykToB peakiuu - © AGHCXOIHBIX BEIIECTB;

r) AGx.p.= AH- T-AS-10"-3.

17)Kakue peakiyu B XMMHH HA3bIBAIOT TUIPOJIM30M COJICH?

OrtBeT: Peakiinn oOMeHa MeK/Ty MOJICKYJIaMH BOJBI M PACTBOPEHHBIMH B HEH COJISIMH.

18) B Hanbombmieli cTeieHl CMECTHTh B CTOPOHY 00pa30BaHMs MPOAYKTa paBHOBecHe B cucteme 2S02(r) + O2(1) = 2S03(r) + Q
MOYHO, €CJTH OJJHOBPEMEHHO:

a) IOBBICUTH U JIaBIICHHE, U TEMIIEPATYPY;

0) TOHM3UTH JAaBICHUE, U TEMIIEPATYPY;

B) HOHHU3UTH JAaBICHUE, IIOBBICUTH TEMIIEPATYPY;

T') IOBBICUTH JaBJICHUE, TIOHU3UTH TeMIeparypy.*

19)Kakue peaknuy B XUMHH OTHOCSATCS K OKHCIIHTEIFHO-BOCCTAHOBUTEIEHBIM?

Ortset: Peakiuu, B pe3ysibraTe KOTOPBIX H3MEHSIOTCS CTEIICHU OKHCIICHHS y SJIEMEHTOB.

20) [Ipu NOBBILICHUN TEMIIEPATYPHIL:




a) BO3pacTaeT CKOPOCTh KaK dK30TEPMHUUECKUX,TaK U IHAOTEPMUIECKUX PEAKIINN:

0) CKOPOCTh FK30TEPMHUYECCKUX PEAKIHI BO3PACTACT,a IHIOTCPMUICCKUX—yMCHBIIACTCS;

B) CKOPOCTB 3K30TePMUYECKHIX PEAKIMi YMEHBIIACTCS,a SHIOTEPMHICCKIX BO3PACTaLT;™

T) YMEHBIIAETCSI CKOPOCTH KaK 9K30-,TaK YJHJOTEPMUIECKUX PEAKLIUH.

21) Yro nmoka3bIBacT CTENEHb OKUCICHUS dJIeMeHTa?

OTBeT: KOJIMYECTBO 3JICKTPOHOB, CMEIICHHBIX OT aTOMa JJIEMEHTa (TI0JIOKHUTEIbHAS CTEIICHh OKHCIICHHS) WIIN K aTOMY JaHHOTO
3NIeMeHTa (OTpHIaTeNbHAs CTEIICHb OKUCIICHUS).

22) PaBroBecue npouecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTopoHy 00pa30BaHMs yrOIbHONW KACIOTHI CMEIIAIOT :
a) IOHIKCHUC JTaBIICHHS;

0) TOBBIIIICHNE TEMITEPATYypEI;

B) YBEITMUCHNE KOHIIEHTPAIIH YIJIEKUCIIOro rasa;™®

T') MOHW)XCHUE JIaBJICHUS.

23)B 4eM 0COOCHHOCTh BHYTPHMOJICKYIIIPHBIX OKHCIHTEIPHO-BOCCTAHOBUTEIFHBIX pPeakuii?
OtBeT: B Takux peakmmsax OKHCIUTENb 1 BOCCTAHOBUTENb HAXOAATCS B OHOI MOJIEKYyIIe.
24)Crenens oxucnenus cepsl B NaHSO3 pasHa:

a) +6;

0) -2;

B) 0;

r) +4.*

25)Kakue nporecchl Ha3bIBAKOTCS 3JIEKTPOXUMUYECKUMU ?

OtBeT: B pesynbrare KOTOPHIX, XUMHYECKas SHEPTHS IpeoOpa3yeTcs B IEKTPUIECKYI0 1 HA000pOT.
26)13 mepednCIIeHHBIX JIEMEHTOB HanOoIee 3MeKTPOOTPUIATEIEHBIM ABIACTCS:

a) a3or;

0) KuCIOpOI;

B) XJIOD;

r) dprop.*

27)B xakoM HanpaBJICHUY IPOUCXOIUT ABHKCHHE SIEKTPOHOB B raJIbBAHMYCCKOM dIeMeHTe?
Otset: OT aHO/A K KaTOMYy.

28) Bribepere onpezaeneHre OMUCHIBAIOIIEE MTPOLECC AUCCOUAIINN:

a) B3aMHOE MPOHUKHOBEHHE CONPHUKACAIOLINXCS TEN BAPYT APYTa;

0) mporiecc pacTBOPEHHUSI AIEKTPOIUTOB O] ICHCTBUEM BOJIBI;*

B) MPOIECC MPUCOSIMHEHHS BOIBI K MOJIEKYJIaM, aTOMaM HJIH HOHAM;

T) IPOLECC IPUCOCAUHCHHUS aTOMOB.

29)Kak onpenenuTh Kakoi MeTasul OyJeT aHOJAO0M B TaJbBAHUYECCKOM dJIeMeHTe?

OtBet: Metain ¢ 6oee HU3KUM 3JIEKTPOIHBIM ITOTSHIHATIOM, CTOSIIINM B PSITy HAIPsDKSHHUS JIeBee BTOPOTO MeTala.
30)BriOepeTe omnpeaeneHe OnMchIBaIONIee MPOLECC THIPaTAIHN:

a) B3aMHOE IPOHUKHOBEHHE COMPHUKACAIOLINXCS TEN BAPYT APYTa;

0) mpolrecc pacTBOPEHHUSI AIEKTPOIUTOB MO ICHCTBUEM BOJIBI,

B) MPOIECC MPUCOCIMHEHHSI BOIBI K MOJIEKYJIaM, aTOMaM HJIH HOHaM; *

T) IPOLIECC PACTBOPEHHS DIICKTPOIUTOB O] JCUCTBUEM DIICKTPHYCCKOTO TOKA.

TunoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T 0o JUCHUIIIINHE

1. OCHOBHBIE 3aKOHbI XMMUU. 3aKOH COXPAaHEHMsI MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOIaJpo U €ro
CleACTBUA. 3aKOH 3KBUBAJICHTOB. ONpeeneHue SKBUBAIICHTHBIX MAaCC IIPOCTBIX U CJIOKHBIX BEIIECTB.

2. Teopuu crpoenus atoma Pesepdopaa u bopa. CocraB aroma. OTHOCHUTENbHAsE aTOMHasi Macca JIeMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynna. IIpasuio
Kneukosckoro.

5. ITonstue 06 s- , p- ,d- ,f- anemenTax. Xapakrep COeAMHEHHH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTue o rpynmnax, HOArpynnax U Nepuoaax.

[eproandeckoe M3MEHEHHE CBOMCTB XMMHUECKHUX IEMEHTOB B TPYIIIAX U IIEPHOJAx: 3apsi SApa; Paaiyc aToMa; YHEPTHs
MOHH3ALUN; SHEPTHS CPOACTBA K IEKTPOHY; IEKTPOOTPULIATEIBHOCTD; OKHCINTEIbHO-BOCCTAHOBUTENBHEIE CBOIICTBA.

7. ITonsiTue o BHyTpeHHeH 3Hepruu cucteMsl. IlepBblii 3aKOH TepMOAMHAMUKHU. Ero npuMeHeHHe JUis U30XOPHBIX U
M300apHBIX ITPOIIECCOB.

8. [onstue 06 sHTanenuu. 3akoH ['ecca u ero cneacteus. [loHsaTHe 0 TemmoTax 00pa3oBaHUs CIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJBIUH IPU XUMUUECKHX PEaKIHAX.

9. INonsitne 06 sHTpOnHMHU. BTOpOii U TpeTnii 3akoHBI TepMonuHamMukH. CTaHTapTHAs SHTpONHs BemecTsa. Pacyer
W3MEHCHHUS SHTPOINHU CHCTEMBI.

10. [Tonsatue 006 M306apHO - U30TEPMUUYECKOM MoTeHIraie. OCHOBHOE ypaBHEHHE TEPMOAMHAMHKH. Y CJIOBUS BOZMOXKHOCTH
npoTekaHus nporecca. Pacuer usmMeHenust cBobogHoM sHeprun ['mooca.

11. Xumuueckas kuHeTuka. CKOpOCTh XUMUYECKOM PEaKLMU B TOMOI'€HHON M FETEPOreHHON CUCTEMax. 3aBUCHUMOCTb
CKOPOCTHU XMMUYECKOH PeakIiy OT KOHIEHTpauy. OU3HIecKuil CMBICI KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant ['odda u Temneparyphbiii kodddunueHT.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIM! OT SHEPTHH aKTHBAIIIH.

13. Katanu3. OcHOBHBIE IOJOXKEHUS TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX peaKIUsIX U XUMHUYECKOM PaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.




CBs13b KOHCTAHTBI PABHOBECHSI C TEPMOIMHAMUYECKIMU (PYHKITHAMHU.

15. [Mpuniun Jle-larense. BiusiHue M3MEeHEHUs TeMIIEpaTyphbl, JaBICHUS, KOHIEHTPAUK BEIIECTB Ha CMEILCHHE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTuka pacTBOpoB. CIOCOOBI BBIpaKEHHS KOHIICHTpPAIUil pacTBOPOB.

17. TepMoanHaMHKa IIPOLIECCOB PACTBOPEHHUS. BiMsiHME TeMnepaTypbl U JaBiIeHHs] Ha PACTBOPUMOCTD BEIIECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
oIpeeIeH s MOJIEKYIIPHOW MacChl PaCTBOPEHHOTO BEIIIECTBA.

19. INonsTue 06 snextponurax. Teopust sneKTponuTHIecKor nucconuanuy. OOIUHA TPUHIUIT JUCCOMUALNH. DIEKTPOIUTHIL.

OCHOBHBIE NTOJIOXKEHHS TEOPHH DIEKTPOIUTUIECKON Tucconuanuy. JJucconuanus KUCIoT (0JHO- 1 MHOTOOCHOBHBIX), OCHOBaHHI
(OmHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratusHbIe CBOHCTBA pacTBOPOB MIEKTPOIHUTOB. M3oToHmueckuit koaddunuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CIIA0BIX 3JIEKTPOIUTAX.

21. CnaObie anekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajbla.

22. CusbHBIE JIEKTPOJIUTHI. AKTUBHOCTh UOHOB. IIoHATHE 0 Kaxyllelics CTENEeHN AUCCOLUALUY.

23. WNonnoe npoussenenue Boabl. [lokasarens Bogopona. MHaukaropsl.

24. HoHHO-00MEHHBIE peakIuyi B PacTBOPaX 3JIEKTPOJIUTOB. YCIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIINH.

25. XKectkocts Bombl. BpemeHnHas u noctostHHast. CIocOOBI YCTpaHEHUS .

26. I'mppomns coneit. O6patumocts rupponmsa. CreneHs rugponmnsa. KonctanTta ruaponnsa. YCIOBHS YCHICHHUS THIPOIIH3A.
T'upponus paznuuHbIX TUIIOB COJIEH.

27. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKHCIUTENIX U

BOCCTaHOBUTEISX. BaskHeliie OKUCIUTENN U BOCCTAHOBUTEIH.

28. MeTo/BI COCTaBICHHUS yPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHTENBHBIX peaknuii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aneKTPOAHBIX NOTeHIMANO0B. YpaBHeHue HepHera. OnpesneneHne cTaHIAPTHBIX AJIEKTPOAHBIX MOTEHIMAOB.
YCTpoicTBO BOJOPOAHOTO MEKTPOAA. Pan HanpsykeHUI MeTaloB.

30. I'anpBaHMYeCKUE AIEMEHTHL. Y CTpoiicTBO U npuHIMI padotel. Pacuer D/IC.

31. OnekTponu3 B pacliiaBaX M pPacTBOpax MeKTpoiauToB. [locnenoBaTensHOCTh MPOLECCOB MPOTEKAIOIIUX HA aHOIE U
karoje. 3akoHsl Papajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIACIUBIINXCS IIPH 3I€KTponu3e. [IpuMeHeHre 31eKTposu3a.

32. Koppo3sns meramuoB. Xumudeckas ,3iaekTpoxumudeckas. CriocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnorasie. llenounste. IIpunmmn paboTsl.

Tunossie 3aJaHus 110 JUCHUITIIIMHEC!

1. Paccunrtath SKkBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacniricaTh SIIEKTPOHHYIO KOH(UTYpaIlMio aToMa MapraHia. YKa3aTh BO3MOXKHBIC BaJICHTHOCTH M XMMUYECKHE CBOWMCTBA.
Omnmcars KBAHTOBBIMH YHCIIAMH BaJICHTHBIE 3JIEKTPOHEI aTOMA.

3. Paccuntats TemnoBoi 3¢ (EeKT peaknuu ropeHus aneTuieHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHUTHCS CKOPOCTh XUMHUYECKON PEaKLUH , €CIH YBEIHMYUTh TeMmeparypy ¢ 50 mo 80
rpaaycoB o Ilenbcuto, TeMuepaTypHbIi KOI(QGHUIIMESHT paBeH 3.

5. Kynma cmectutscst xummdeckoe paBHOBecHe cucteMel A(T) + 2B(r) «>C (x) AH<O ; ecimn

- YBEJIIMYUThH TEMIIEPATYPY

- IIOHM3UTh KOHLICHTPALKIO Beuiectsa B

- [IOHU3UTH JaBJIEHHE B CUCTEME

HaINCaTh BEIPAKEHUE [UI KOHCTAHThl PABHOBECUS JaHHOHU PEaKLMU.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xmopuaa kaneius ([1=1,015 r/mi).
7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, conmepxkamum 15 1 rimroko3sl B 150 r Bogsl. JaBneHue
mapa HaJl YUCTBIM pacTBOpuTenIeM(TIpH TOH XKe Temmeparype) paBHo 26 klla.
8. Hanwucats peakuun ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxI0oM cilydae THIPOJIM3aA.
9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccuntars O/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO U3 INIACTUH OJ0BA U MEIH, PH UX KOHIEHTPALUH B

pacTBopax cooTBeTcTBeHHO [1] Moss/m 1 [0,01] Momb/11. YKa3aTh HampaBiaeHUE IBHKEHUE IEKTPOHOB.

VunuBuayanbHbIC 3aJaHUS:

"OcHoBHbIE 3aKOHBI XUMHUH. CTpoeHHEe aToMa. XUMHYECKas CBS3b"
"DHepreTrka XUMUYECKUX IpeBpalieHui"

"KuneTnka XUMHYIECKUX peakuuil. XuMuueckoe paBHOBecue"

"CocraB u cBOCTBa pacTBOpPOB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENBHO-BOCCTAHOBUTENbHbIE PEAKLUH. DINEKTPOXUMUs"

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

PemeHne THIIOBBIX 3aJaHUH, TECTOB, 3aIITA TEOPETHUECKOTO MaTepHalia Ha 1a00OpaTOPHBIX 3aHATHIX.
JlaGopatopHas paboTa cunTaeTcsi CIAaHHOM, IPU BHIIOJIHEHUH CIEAYIOIIMX YCIOBHIA:CTYIEHT HA Hel MPUCYTCTBOBAJ, BHITIOIHII,
3alIUTHII TEOPETHYCCKUI MaTepual 1o anHoi teme. KoHTponpHas paboTa cyuTaeTcs BEIOJIHEHHOW, TPH PEIICHUH CTYICHTOM
70% 3amaHuii cofepKaIuXcsl B BApUAHTE.

3auer 1o JUCHUIIINHE CTABUTCA 110 UTOraM pa60TbI 06yqa10meroc;1 B TEYCHUEC CEMECTPA, BLIPAKKCHHBIM B BUJI€ BBITTIOJTHCHUSA
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBHYMAX, BBIIIONHEHHUS H 3AIUTHI JJAOOPaTOPHBIX padoT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ympaxxHeHus 1Mo oo01ei XuMuu: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
7.1.2. JlonojiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3aryiaBue WznarenscTBo, oA
JI2.1 | ButBunuHa ['asninHa OO6mmas XxuMust: 1a00paTOpHBIN MPaKTUKYM: IS cTyd. 1 Kypca, oOyu. Hosocubupck: HU'ABT,
Hukonaesna o cretr. 280700 "Texunochepnast 6e30nacHOCTS" 2012
JI2.2 | SIpocnaBueBa AHHa Xumus: 1abapoTOPHBINA IPAKTHKYM Hosocubupck: CI'YBT,
CepreeBHa 2018
7.2 TlepeyeHb pecypcoB MH(POPMALHOHHO-TEJIEKOMMYHUKANMOHHOM ceTn "UHTepHer"
91 | Koncmekt nekiuii mo o0mieid Xxumun
32 | O6pazosatenshslit mopran CI'YBT. DnexrponHslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO JISI)
Haznauenwue Ob6opynoBanue
YueOHas ayInTOPHSL Ui | AyouropHast 1ocka; Kommiuekt yaeOHo#t mebenn; KoMIUIEKTH XUMHUECKONW TIOCYIBl U PEaKTHBOB
HpOBEACHUS TPYTIIOBBIX U | A7 IpOBEACHUS XUMHIECKOTO IPAaKTUKyMa; BBITsDKHOIT mixag
WH/IMBUAYaJIbHBIX KOHCYJIbTAlIMH
VYueOHas ayAUTOPUS it | AynuropHast ocka; KoMrurekT ydeOHOH MeOenn; 6 KOMIUICKTOB Ul JabOpaTOpHOW paboTHI 1Mo

IIPOBEJIEHUs TEKYIIEro KOHTPOJISL
U IIPOMEKYTOYHOM aTTECTalUH

OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBHI C MPOOMPKaMH, HAOOp XUMHUYECKHX PEarcHToB); 6
KOMIUIEKTOB Ul 1a00paTOpHON paboThI O OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB coIel
(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MPOOMPKAMH, OIJIEKTPOJABI H3MEPHUTEIbHbBIC,
QNIEKTPOJBI CpaBHEHUs); O KOMIDIGKTOB M J1a0OpaToOpHOl pabOTHl MO  OIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpobOupkamu, Habop peakTuBOB, pH-MeTpsl); BerTsxHON
mkadg

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o00pynoBaHHE: HPOEKTOP
MIPOBEECHUS TPYIIIOBBIX 1 | (cTanmoHapHEIN), 3KpaH (crannoHapHbI), [TK (mepeHocHO)

VHIBHIYaIbHBIX KOHCYIbTAIHI

ITomemenue st | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSATENBHOM paboThI | OOeCreunBalONIMX ~ AOCTY B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pPa30BaTEIbHYIO  Cpeay
00yJaronxcs YHuBepcuTeTa.




