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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 35.03.06 ArpounkeHepus
Hampasnennocts (mpoduiis) DKCIuTyaTalys 1 peMOHT MallluH U 000PYIOBaHUs

Kranuduxarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 14
caMocCTOsITeIbHAs paboTa 85
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 8 8 8 8

B Tom uuncne uHT. 6 6 6 6
Uroro ayn. 14 |14 (14 |14
KonrakTHas padora |14 |14 |14 [14
Cam. paboTa 85 [85 |85 |85
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 108 | 108 | 108 | 108




[Iporpammy cocTaBui(u):
KaHo. c.-x. Hayk, ooy., M.B. IIpoxonvesa

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 35.03.06 Arponmxkenepus (npuka3z MunoOprayku Poccrn ot 23.08.2017 1. Ne 813).

2. Yueobnslii ian: Hanpaenenue noarotosku 35.03.06 ArponHxeHepus
HanpasnenHocts (mpodmis) DKCIUTyaTalldss ¥ PEMOHT MAlIMH W 000pyldoBaHuUs, 0m00peHHbId YueHsiM coBerom OI'BOY BO
Uysamckuit 'AY ot 14.06.2023 r., mpoToxon Ne 17.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImyckatomeii kadgenpoit 'aBpuios B.H.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHE HABBIKOB HCIIOIB30BAHUS XUMUIECKUX 3HAHUH U YMEHUH AT YCIICITHOTO U3YYESHUS MOCIIEIYFOMINX
0O0IIeHay4YHBIX U CTIEIUANBHBIX JUCIUILINH.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

Hukn (pazgen) OIOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI IIOATOTOBKE 00yYaI0IEroCs:

2.2 | JucuMJIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHME JAHHON AMCUMIJIMHBI (MOAYJIAA) HEOOXOAUMO KaK
npeauecTByoLee:

2.2.1 | @unocopust

2.2.2 | CunoBsle arperaTbl MalliH

2.2.3 | Teopus MexaHU3MOB U MallIUH

2.2.4 | lBurarenu BHyTPEHHETO CTOPAHUS

2.2.5 | ConpoTuBIEHUE MAaTEPUATIOB

2.2.6 | DxoHOMUUECKas TEOPUS

2.2.7 I[eTaJ'[I/I MallrnH, OCHOBBI KOHCTPYUPOBAHHA U TIOABCMHO-TPAHCIIOPTHBIC MAIlIMHBI

2.2.8 | Tumax TEXHHYECKHUX CPEACTB OOCTY)KHBAaHHI M PEMOHTA MAIIMH B 000PYIOBaHUSA

2.2.9 | HanexxHOCTh ManiuH U 000pyA0BaHUS

2.2.10 ['uopaBnuka

2.2.11 | TemnoTeXxHHuKa

2.2.12 | MaTepuanoBeeHHE U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MATEPUAJIOB

2.2.13 | MeTposorus, CTaHAapTU3aIUs U CePTHHUKAIIUST

2.2.14 | ABTOMaTHKA

2.2.15 | Oxpana Tpyna Ha npeanpustusix AITK

2.2.16 | KomnprotrepHOe MPOEKTHPOBAHNE

2.2.17 | OcHOBBI B3aUMO3aMEHAEMOCTH U TEXHUYECKHE U3MEPEHHS

2.2.18 | DneKTpOTEeXHHUKA U HICKTPOHHUKA

2.2.19 | DneKTpONIPUBOA U dIEKTPOOOOPYIOBAHHIE

2.2.20 | IIpousBoacTBEHHAS IPaKTHKa, HAYTHO-HUCCIIEOBATENbCKas paboTa

3. KOMIIETEHIIUHX OBYYAIOIIEI'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIITUITJIMHBI

(MOZYJIs)

VK-1. Cniocoben OCYHICCTBJIATH ITIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJiu3 U CUHTE3 I/IH(I)OpMaI_II/II/I, NPUMCHATDH CHUCTEMHBIN TOAXO IS
PCHICHUA IMOCTABJICHHBIX 3a1a4

VYK-1.1 3naer: MeTOUKH MOKCKA, cOOpa U 00pabOTKH HHMOPMAIMH, METOJT CHCTEMHOTO aHan3a

VYK-1.2 YMeeT: IpuMEeHATh METOTUKH OUCKa, cOopa, 00paboTKH HH(YOPMALINH, CUCTEMHBIH ITOIXO0 ISl PELICHHS TIOCTABICHHBIX

3ada4 U OCYHICCTBIISATH KpI/ITI/I‘{CCKI/Iﬁ aHaJIMu3 U CUHTC3 I/IH(i)OpMaIH/II/I, HOHy‘ICHHOﬁ N3 aKTYaJIbHBIX pOCCI/IﬁCKI/IX u 3apy6€)KHLIX
HNCTOYHHUKOB

YK-1.3 Mimeer HaBBIKU: TIOHCKA, cOOpa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTEe3a HH(pOpManuy, AT peIIeHus
MOCTaBJICHHBIX 3a]a4

OIIK-1. CriocobeH pemaTh TUIOBBIE 337a4H MPO(HECCHOHATIBHOMN NESITENbHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMaMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

OIIK-1.1 I[eMOHCTpI/IpyCT 3HAaHHUC OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKHUX U €CTCCTBCHHBIX HAYK, H606XOZ[I/IMLIX I peIICHUA
THUIIOBBIX 3a1a4 HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTHU

OIIK-1.2 Mcnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCLUILINH IS PEIIECHHs] TUIIOBBIX 3aJjad B COOTBETCTBUU C
HAINpPaBICHHOCTHIO IPO(ECCHOHATPHON AESTENbHOCTH

OIIK-5. Crioco6eH yqacTBOBaTh B IPOBECHUN SKCIIEPUMEHTATBHBIX HCCIEA0BAHIHA B IPOPECCHOHALHON IS TETLHOCTH;

OIIK-5.1 3HaeT coBpeMEHHBIE METOABI FKCIICPHMEHTAIBHBIX HCCICAOBAHNUIT B IPO(HECCHOHATBHON AEATENEHOCTH

OIIK-5.2 TTox pyKOBOJICTBOM CIICIMAIIUCTA YIACTBYET B IPOBEICHUH YKCIICPHMEHTAIBHBIX UCCIIEIOBAHUIX B IPO(ECCHOHATIBHOM

JACATCIIbHOCTHU

B pe3yJabTaTe 0CBOCHUS TUCHUILINHDBI oﬁy'lamumﬁca JOJIKCH

31 | 3HaTh:




3.1.1 | - TeopeTUyecKre OCHOBBI XUMHH, IEPUOANYECKUI 3aKOH U €ro MCI0JIb30BAHUE B IIPEJCKa3aHUU CBOMCTB 3JIEMEHTOB U

METOIbI OOPHOBI C KOPPO3UEH.

COC,D,I/IH@HHPI, BHUJIbI XUMHYECKOM CBSI3H B Ppas3iiMIHbIX TUIIAX COCLLHHGHMIZ; MCTOAbI OITUCAaHUSA XUMHYCCKUX paBHOBCCI/Iﬁ B
pacTBOpPaAX JCKTPOJIUTOB, METOAbI OTMCAHNA KHHECTHUKH XUMUYCCKUX peaKum“I, IMPOLECCHI JICKTPOJIN3a, KOPPO3UH U

3.2 | YmeTh:

3.2.1 | - oCyIIeCTBIATH MOCTAHOBKY M PEIICHNUE 3a]1a4 C HCIIOJIh30BAHUE 3HAHUH IT0 XMMHUH B 00J1aCTH MPOdHecCHoHaIbHON

JCATCIIBHOCTH.

3.3 | UmeTh HaBBbIKM ¥ (MJ1H) ONBIT JESITETbHOCTHU:

3.3.1 | - BEITOJTHEHHS >JIEMEHTaPHBIX Ta00PATOPHBIX (GH3UKO-XUMHIECKHUX HCCIIEIOBAaHIN B 001aCTH PO(hECCHOHATBHON

JCATCIIBHOCTH.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHATUSA/ Kypce HHH PaKT. | MoAr.
Pazgen 1. Beenenne. CtpoeHnne BeliecTsa
IIpeamer u 3HaUEHUE XUMHUU B Pa3BUTUI 1 1 VK-1.1 VK- | JI1.1JI1.2 0 0 VYueOHas
TexHuKd. OCHOBHBIE MTOHATHS U 1.2 VYK-1.3 JI1.3 JIACKYCCHS
KOJINYECTBEHHBIE 3aKOHBI XUMHH /JIex/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
IIpeamer u 3HaYEHUE XUMUM B Pa3BUTUU 1 7 VK-1.1 VK- | JIL.1 JI1.2 0 0 TecrtupoBanue
TeXHUKH. OCHOBHBIE IOHATHS U 1.2 VK-1.3 JI1.3
KOJIIYeCTBEHHBIE 3aKOHBI XuMuH /Cp/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenue atoma /JIex/ 1 1 VYK-1.1 VK- | JI1.1J11.2 0 0 VYuebHas
1.2 VK-1.3 J1.3 JIUCKYCCHS
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenne atroma /Cp/ 1 4 VK-1.1 VK- | JI1.1 JI1.2 0 0 TecrtupoBanue
1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Iepuonuueckuii 3akon JI.W1. Menneneesa. 1 8 VK-1.1 VK- | JI1.1JI1.2 0 0 TecrupoBanue
Xummaeckas cBs3b /Cp/ 1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pa3znen 2. O01mue 3aK0HOMEPHOCTH
XMMHYeCKHMX NPOLecCcoB
DHepreTrKa XMMUYECKHX TporieccoB /JIex/ 1 2 VYK-1.1 VK- | JI1.1J11.2 2 0 VYuebHas
1.2 VK-1.3 JI1.3 JICKYCCHS
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DHepreTrKa XMMUUECKHX mporieccos /J1ad/ 1 4 VK-1.1 VK- | JI1.1J11.2 2 0 Omnpoc.
1.2 VK-1.3 JI1.3 PaGora B
OIIK-1.1 JI1.4J12.1 MalJIbIX
OIIK-1.2 TpymImax.
OIIK-5.1 Odopmenue
OIIK-5.2 OTyeTa 3aIuTa
nabopaTopHOit

paboTs




OHepreTuka XUMHIECKHX TporeccoB /Cp/ VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Xumunueckast kuHeTHka. CKOpocTh VK-1.1 VK- | JI1.1JI1.2 VYueOHas
XUMUYECKUX peaxuuii. Karanus. 1.2 VK-1.3 J1.3 JIUCKYCCHS
Xumudeckoe paBHoBecue /Jlex/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Xumnueckas knHeTHKa. CKOpPOCTh VK-1.1 VK- | JIL.1 JI1.2 Ompoc.
XUMUYEeCKHUX peakiuii. Karamus. 1.2 VK-1.3 JI1.3 Pabora B
Xumudeckoe paBHOBecue /J1ab/ OIIK-1.1 JI1.4J12.1 MaJTbIX
OIIK-1.2 rpynmnax.
OIIK-5.1 Odopmiienue
OIIK-5.2 oTyera
M3aIITa
nabopaTopHOH
paboThI
Xumnueckast knHeTrka. CKOpoCTh YK-1.1 VK- | JI1.1J11.2 TectupoBanue
XUMUYeCKHX peaxkuuil. Karanus. 1.2 VK-1.3 JI1.3
Xumnueckoe paBHoBecue /Cp/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Xummueckoe paBHoBecue /Cp/ VK-1.1 VK- | JI1.1JI1.2 TecrupoBanue
1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Paznea 3. PacTBopbl
PactBopsl. JucnepcHbie cuctemsl /Cp/ YK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Teopust 31eKTPOIUTHYECKON YK-1.1 VK- JIT.1JI11.2 TectupoBanue
nuccouunanyu /Cp/ 1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Bonopoansiii mokaszarens /Cp/ VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4712.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pa3znen 4. OkucanTebHO-
BOCCTAHOBHTEJIbHbIE U
3J1eKTPOXHUMHYeCKHUe MPoLecchl
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE VK-1.1 VK- | JI1.1J11.2 TectupoBanue
nporeccsl /Cp/ 1.2 YK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1

OIIK-5.2




DNeKTPOXUMHYECKHE IIPOIIECCHI. 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 TecrtupoBanue

Onexrpoaus /Cp/ 1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
XuMHUYecKre HCTOYHUKH Toka /Cp/ 1 9 VK-1.1 VK- | JI1.1JI1.2 0 0 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 J11.4J12.1
OIlIK-1.2
OIIK-5.1
OIIK-5.2
Koppo3zus u 3amuta meramios /Cp/ 1 9 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 5. DnemeHTHI OpraHu4eckoi
XHUMHH
CocraB, cBolicTBa U IepepadoTKa 1 8 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
opranuveckoro toruusa /Cp/ 1.2 VK-1.3 JI1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Paznen 6. Xumnueckast nieHTHPUKAIUSA 1
aHAJIN3 BellecTBa
Xumudeckast HIeHTU(UKAIHS BEIIECTB. 1 6 VK-1.1 VK- JIT.1 JI1.2 0 0 TectupoBanue
HucTpymenTanbpHbIe MeTOAbI aHanu3a /Cp/ 1.2 VK-1.3 J1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 7. Jk3amen
Koutpoias /Ox3amen/ 1 9 VYK-1.1 VK- | JI1.1J11.2 0 0 Ompoc.
1.2 VK-1.3 JI1.3 [TucbmenHast
OIIK-1.1 JI1.4J12.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-5.1
OIIK-5.2

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHbBlii NepevyeHsb BONMPOCOB K 3a4eTy

He npenycMoTpeHO yueOHBIM IIIaHOM.

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K IK3aMeHy

Yuebuslit Moxyns 1. BBenenne. CTpoeHue BemiecTa

I. OCHOBHBIE XMMHUYECKUE MOHATHUS. Martepusi U BeIecTBO. ATOM, MOJIEKY/Ia, XMMUYECKUH dleMeHT. BaneHtHocTh U
CTEMEHb OKHUCIIEHHUS 27IEMEHTA. ATOMHas U MOJIEKynsapHas Macchl. KonnuecTBo BelecTsa — MOJIb.

2. ATOMHO-MOJIEKYJISIpHAsl TEOPHsl, 3aKOH COXPAHEHMsI Macchl U SHepru, Ilepuonuueckuii 3aK0H, TEOPUS XUMHUYECKOTO
CTpPOCHHS BellecTBa. 3aK0H ABOTapo U €ro CleICTBUs, ypaBHeHHe MeHeneesa-Kaneiipona.

3. DOPMYITUPOBKU CTEXMOMETPUUECKUX 3aKOHOB XMMHHM: MOCTOSHCTBA COCTaBOB, SKBHBaJeHTOB. [IoHATHE XUMHYECKOTO
HKBHBAJICHTA 3JIEMEHTA U COCANHEHU. MoJsipHast Macca SKBHBAJICHTA H MOJIIPHBI 00heM SKBHBAJICHTA.

4. Oomee mpeacTaBieHne 00 aTome. DIeMEHTapHBIE YaCTHIBI aTOMa, aTOMHOE PO, H30TOTIBI, H300aphIL.

5. [ToBenenue anexkrpoHa B aTome. KBaHTOBBIN XapakTep M3MEHEHUH 3Hepruu. J[BoNCTBEHHas MpUpoJa IEKTPOHA.

6. I'maBHOE M OpOMTAIBHOE KBAHTOBBIC YKCIa. MarHUTHOE KBaHTOBOE 4ncio. CIMH 3JIEKTPOHA M CHMHOBOE KBaHTOBOE
grcno. CxeMa CTpOCHUS ANIEKTPOHHOM 000JI0YKH aTOMA I10 YeTHIpeM KBAaHTOBBIM unciaM. [Ipuaimmn [Taymm.

7. OmnucaHue 3NIeKTPOHHOH 000JI0YKM aToMa 3IEKTPOHHBIME (OPMYNaMH U 3JIeKTpoHOrpadudeckuM MerogoM. [Ipasuino
I'yana.

8. 3anoJHEHUE JIEKTPOHAMH YHEPIETUYECKUX COCTOSHUM aToMa COIIaCHO NPUHLMITY MUHMMyMa 3Hepruu. IlpaBuiia
Kneukosckoro. ITopsaok 3an01HEHNS SIEKTPOHAMHU SHEPTETUUECKUX YPOBHEN U ITOAYPOBHEH.

9. s-, p-, d-, f-ameMeHTBl. DNIeKTpOHHAsL CTPYKTYypa aTOMOB M IEepHOJMUYECKas CUCTEMa XMMUYECKHX JJEMEHTOB.

10. [Mepnoanueckuii 3akon JI. 1. MenneneeBa. CoBpeMeHHast (pOopMyIMpoBKa 3aKkoHa. [IpydnHa neproIMIHOCTH U3MEHEHHS

CBOMCTB 3JICMEHTOB M UX COCHHHGHHﬁ.




1. CTpyKkTypa HMEpHOAMYECKOH CHCTEMBI 31eMeHTOB. Ilepuosl, rpynmsl, moArpynmsl. Ilepuoaudyeckoe M3MeHEHHE CBOICTB
XUMHUYECKHX 3JIEMEHTOB. Pajinychl aTOMOB ¥ MOHOB. DHEPTHsl HOHU3ALMU. DHEPTUs CPOJCTBA K FJICKTPOHY.
DNEeKTPOOTPULIATEIILHOCTD.

12. KucnoTHO-OCHOBHBIE U OKHUCIUTENHHO-BOCCTAHOBUTEIHHBIE CBOICTBA BEIeCTB. V3MeHeHNe KUCTOTHO-OCHOBHEIX U
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEUIECTB B 3aBUCUMOCTH OT CTEIICHH OKUCIICHUS 3JIEMEHTA, OT MOJIOKEHHUS B TaOIUIE
JI. 1. Menpeneena.

13. XuMmudeckas CBsI3b. YCIOBHA ee 00pa30BaHUSA, MPUPOJA U apaMeTphl CBA3H.

14. KoBanentHas xumudeckast cBs3b. OIHOIIEKTPOHHBII MexaHH3M ee oOpa3zoBaHus. KpatHocTs cBsa3u. JloHOpHO-
aKLENTOPHBII MEXaHU3M 00pa30BaHMs KOBAaJICHTHOH CBS3H.

15. HacpmraeMocTs u HalpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOpHIM3aNHNs IEKTPOHHBIX 00JIaKOB M
HIPOCTPAaHCTBEHHAS KOH(MHUTYPAIIS MOJEKYIL.

16. [TonsipHas u HenoJisipHask KOBAJEHTHAsI CBA3b. /IMIOJIBHBIM MOMEHT CBSI3M U MOJIeKylbl. ['eomerpuueckas CTpyKTypa
MOJIEKYIL.

17. HonHas cBs3b U ee CBOHCTBA. [IOHATHE 3JEKTPOOTPUIIATENEHOCTH. MeTaTnieckasi CBs3b, €¢ 0COOCHHOCTH.

18. Bonoposanas cBsI3p U ee BIMSHHE HAa (pU3NYECKHE M XMMUYECKHE CBOMCTBA MOJEKyl. MexMOIeKyIIpHOe
B3aUMOJIeHcTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX ycTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBoitHbIE COMH.
Yuebublit Moaynp 2. OOmMe 3aKOHOMEPHOCTH XUMHUYECKUX IPOLIECCOB

20. OCHOBHBIE MOHATHS XMMUYECKOH TEPMOJAMHAMUKU. BHYTpEHHss SHEprus M dHTaNbNHsA cucTeMbl. IlepBblii 3akoH
TEPMOANHAMUKH.

21. Temnosle 3 dexTsl xumudeckux peaknuil. Temnora (3HTaNBINA) 00pa30BaHHSI XUMHUECKIX COCAWHEHHH. 3aKOH
JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEPMOXUMHUU — 3aKOH ['ecca U CIeCTBHSI U3 HETO.

22. OnHTponms. HampapneHne XMMIYECKHX TIPOIECCOB B M30JIMPOBAHHBIX CHCTEMax. BTOpoil 3aK0H TepMOIMHAMUKH.
23. Oneprus ['m66ca. HanpasneHne u mpeiesl caMOIIpOM3BOJIBHOTO TEYEHHS XUMUYECKHX PEaKIHil.

24, CKOpOCTbh TOMOTE€HHBIX peakuuii. 3aBUCUMOCTh CKOPOCTU OT KOHIEHTPALUU PEarHpyIOIIUX BEIIECTB. 3aKOH JNeHCTBUA
Mmacc. KoHcTaHTa CKOpOCTH peakuuH.

25. 3aBHCHMOCTH CKOPOCTH PEAKIMH OT TEMIEPaTyphl W NPHUPOABI pearnpyronmx BemtecT. [Ipasmino Baut-I'odda.
26. CKOpOCTh TEeTePOTeHHBIX XUMHYECKHX peaknuil. Mx ocobeHHOCTH.

217. OO6paTumble U HeoOpaTHMbIEe peakunu. XuMu4deckoe paBHoBecre. KoHcranTa paBHOBecus. CMeleHHEe paBHOBECHS,
npuniun Jle Hlarense.

28. KonebarensHble peaknuu (mepuonudeckue peakimn). KoneGaHusS KOHIEHTpAIMH HEKOTOPBIX IPOMEXYTOTHBIX

COEJIMHEHHUI U COOTBETCTBEHHO CKOPOCTEH peakLuil.
Y4eOHbIi MoTyNb 3. PacTBOpHI

29. PactBoprl. CriocoOB!I BEIpaXKeHHsI KOHIICHTPAIIMK PacTBOPOB (TIPOIIEHTHAS, MOJIIPHAS, HOPMaNbHAasl, MOJLUTBHAS, THTD).
PactBopumocTs.

30. CBo#icTBa UCTHHHBIX PacTBOPOB. 3akoHbl Payns u Baut-I'odda.

31. PactBops! anekrponuToB. Teopust 371€KTPOIUTUYECKON AUCCOLUALIMH.

32. CunbHble U cnabble 31eKTpoiuTel. CreneHs aucconuaryy. KoncranTta aucconnanuu. MaaopacTBOPHUMEIE SIEKTPOIHUTHL.
IIpouzsenenue pactBopumoctu (I11P).

33. Honoobmennble peakuuu. [IpaBuina HanucaHus HOHHBIX YPaBHEHUIT peakiuil.

34. Kucnotsl, ocCHOBaHMS U COJM € TOUKH 3pPEHUS TEOPUH NIEKTPOJUTHUECKOH NUCCOIMALIUY.

35. DREeKTPOIUTHYECKas] AUCCOIUANNsS BOJbl. MIOHHOE Mpou3BeieHre BOAbl. BOIOpOIHBIN MOKa3aTeNb.

36. Kiaccugukanus AucnepcHbIX cHcTeM. MUKpPOTeTepOreHHbIe CHCTEMbI — CYCIICH3UH, SMYJIBCUH, MEHBI, a3PO30JIH.

Y4eOHbIi MOylb 4. OKHCIUTENFHO-BOCCTAHOBUTEIBHBIC
Y 3JIEKTPOXUMUYECKHE MTPOLIECCHI

37. OKUCITUTETbHO-BOCCTAHOBUTENBHBIE peakiuuu. CreneHs okucneHus. OKUcIuTe b, BoccTaHOBUTENb. [Iporeccsl
OKHCIIEHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HUKHOBEHME JBOMHOTO 3JIEKTPUUYECKOTO CIIOSI HA TPaHMIE METallI—BOJa, METaUI—PAacTBOP. DIEKTPOIHBIE
noteHuansl. CTaHAapTHBIN BOJAOPOIHBIN 3IEKTPOI. P cTaHAapTHBIX MIEKTPOAHBIX IOTEHINAIOB. Y paBHeHue HepHeTa.

39. Teopust ranbBaHUYECKUX 271eMEHTOB. MeqHo-IuHKOBBIN anemMeHT Januans SAxo6u. OJIC ranbBaHUYECKOrO JIEMEHTA.
SBnenus noasipuzanuu U Aenosspusanuy. KOHIEHTpalnOHHBINA IalbBaHUUYECKUH JIEMEHT.

40. CymHocTts 271ekTponusa. KaToaHbele U aHOAHBIE IPOLECCH] IIPU 3IEKTPOIU3€ BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

41. DNEeKTPOJIHN3 PaclaBOB U PacTBOPOB AIEKTPOJIUTOB. 3akoHbl Papazes. Brixox 1o Toky.

42. Kopposus meramnos. Knaccudukanus koppo3HoHHBIX mponeccoB. CyIIHOCTE XUMHUYECKOH M 3JIEKTPOXUMHYECKON
Kkoppo3uu. GakTOpbl, OIPEASIAIOIINE CKOPOCTh KOPPO3UH. MeTO bl 3alUThl METAIIOB OT KOPPO3HU.

43. XuMuueckue UCTOYHUKH IeKTpudeckoit sueprun (XMOD3). Ilpuniun aeficTBUS CBUHIIOBOTO KHUCIOTHOTO
akKyMmynsaTopa. [IpyHIMI JeHCTBUS MIETOYHOTO KeIe3HO-HUKENIEBOTO aKKyMYIATOPA.

44. [NpuHIMT KEHCTBUS KeNne3HO-MapraHIeBOTO TalbBaHWYECKOTro 3eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHEBIE 3JE€MEHTHI.
IIpuHIUD OEHCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.

45. [lonsTHe 0 KaTtanu3e U KaTanu3aropax. ' OMOreHHbIN U reTeporeHHbIil Katanu3. MexaHu3M JAeHCTBUS KaTaiau3aTopa.
NHruburopsl.

Y4eOHBII MOIYIH 5. DJIEMEHTH OpraHHYeCKOW XUMHUH

46. INomumeps! U 0NUTOMEpHI — OTJIMYHE, NTOTYYeHHE C IMOMOIIBI0 PEaKIuii MOJMMEPU3alui U ITOJIUKOHACHCAIIHH,

KJIacCU(pHKAIMs, CBOMCTBA, OT/ACIbHBIC TPEICTABUTEIH.

Y4eOHbIi MOyNTh 6. XUMHYecKast HISHTU(GUKAIMS U aHaJIH3 BEIISCTBA

47. Mertaisl, BX paclpoCTPaHEHHOCTh, MONydeHne, (pu3ndeckue M XUMHUYECKHe CBOMCTBA. XUMHUYECKUN aHAIH3 —
KayeCTBEHHBIN aHaJIn3 KATHOHOB METAJIJIOB.




48. AHanuTH4ecKkuil CUTHaI KaK 3aBHCHMOCTB JOCTYIIHBIX M3MEPEHHUIO KOJIMYECTB BEHIECTB OT MX COCTaBa (Crocod
perucTpaniy KoJIMYECTBEHHBIX XapaKTEePUCTUK BEIIECTBA).

49. OU3NKO-XUMUYECKHH aHai3: XpoMmaTorpadus (OymMakHas, KOJOHOYHAsS, TOHKOCIIOHHAS, Ta30’KHIKOCTHAS | JIp.);
3JEKTPOXUMHUIECKHE METOBI aHAIH3a (THTPUMETPUIECKHH, KOHIYKTOMETPUIECKHH, MOTCHITHOMETPHUIECKUI).
50. Ouznueckuit aHau3 (COEKTPOHOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX POEKTOB)

He mpexycMoTpeHO yueOHBIM IITAHOM.

5.4. ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Bonpocs! nis onpoca

1. 3aK0oH cOXpaHEHHUsS MaccCHl (IPUBEIUTE TPUMEPEI).

2 3aKOH MOCTOSHCTBA COCTaBa (IIPUBEANTE MPUMEPHI).

3 3aKOH 5KBHBAJIEHTOB (IIPUBEIUTE MPUMEPHI).

4 3aKkOH KpaTHBIX OTHONICHUH (NPUBEINUTE MPUMEPHI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUI (IIPUBEIUTE IPUMEPHI).

6 3akoH ABoraapo. Yucno ABorampo.

7 [aiite onpeneneHus MOHATHS «XUMuUecKas GopMyna». Kakue cBeneHHs MOKHO Y3HATh M3 XHMHUYECKOH (opMyIbI.
8 UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? s KaKoro arperaTHOrO COCTOSIHHS BEIeCTBa OHA NPHUTOIHA?

9. THITBI XUMHYECKUX PeakIui (IPUBEIUTE IPUMEPHI).

10. Enununel u3mepenust B MexxayHapoanoit cucreme CH (macca, 00beM, IIIOTHOCTb, KOJMUECTBO BELIECTBA, TEMIIEPATYpa,
JUIMHA, BPEMS, CHJIa DJIEKTPUIECKOTO TOKa, aBJIEHHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOJTHYECTBO NIEKTPHYECTBA).

11. OJIEKTPOH, POTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIEHTOHBL.

12. WzoTomsl, n306apsl. PaccMoTpeTs Ha mpuMepe U30TOTOB BOAOPOA.

13. Mogenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTepH3YeT, KaKHe YMCIICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCICHHBIMHU 3HAUEHUAMH 0003HATACTCS).

15. OpOutanbHOE KBAHTOBOE YHUCIIO (YTO OHO XapaKTepu3yeT, KaKue YMCICHHbIE 3HAUEHUS] MOXKET MPUHUMATh, KAKUMHU
OyKBEHHBIMH ¥ YMCIICHHBIMH 3HaUCHUSIMU 0003HadaeTcsl, Kakoi (opMyIiol onpenensercs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepU3yeT, KaKhe YHCIICHHBIC 3HAYEHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMHU M YHCIEHHBIMH 3HAaUCHUSIMH 0003HaUaeTCsl, KaKor (pOPMYIION Ompenensercs).

17. CrHOBOE KBaHTOBOE YMCIIO (YTO OHO XapaKTepU3yeT, KaKHUe YHCIECHHbIE 3HAUCHUS MOXKET NMPUHHMATh, KAKUMH
OYKBEHHBIMH 1 YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

18. OnexTpoHHast KOHGUrypanus (IPUBEIUTE IPHMEPHI).

19. Mpunun [Maymu.

20. [IpaBuno Xynna.

21. [paeua KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [lebopeitnepa, Illankparya, Heronennca, Maiiepa.

23. Otkpeite [I.1. MenzeneeBbIM MEPUOIMIECKOTO 3aKOHA U MEPUOJMYECKON CUCTEMBI (CTapast 1 HOBast (POPMYITHPOBKH).
24. CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. INeproandHOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJUyChl, SHEPTUS HOHMU3AINN, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHne nepuoauyeckoro 3akona J[.MI. MeHneneeBa u TeOpHH CTPOEHHS aToMa.

27. Kakue Bompocsl pemaer xumMuueckas TepMOAUHAMUKA?

28. JlaiiTe XapaKTepUCTUKY OCHOBHBIM MOHSATHAM TEPMOAMHAMUKH: BHYTPEHHEH 3HEPIruH, TelnoTe, padoTe, SHTAIbIUH.
29. KakoBa cyrh nepBoro Hayajia TepMOJUHAMUKHN?

30. UYro Ha3bIBaeTCs TEIIOBEIM 3((EKTOM XMMHUYECKOH peakimuu. YeM OTIMYaroTcs ypaBHEHHS XMUMHYECKHUX PEAKIHH OT
TEPMOXUMUIECKUX.

31. Chopmynupyiite 3akoH I'ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAs CIIOCOOHOCTH TOIUIMBA?

32. KakoBa cyrb Broporo Hayana tepmoauHaMuku? Uro takoe KIIJ[ TennaoBbIX MalluH, IOYEMY OH BCErJa MEHBIIE
€IMHAIBI?

33. UYro Takoe cBobogHas 3Heprus [mb06ca, cBA3aHHAS SHEPrHs U YHTPOIHA?

34. Kak onpenenuts BO3MOXKHOCTb CAMONIPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX PEaKIMi, UX HAIPaBIEHHOCTb U Mpeaen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLIUU:

i. C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecmu AHoOp (C2H4) = 2 x/{x/monb, A Hoop (CO2) = -394 kJlx/Mob,

37. AHo6p (H20x) = -284,9 xJI»x/Moub

38. KakoBa TemmoTBopHast crmocoOHOCTh 3TOTO Ta3a.

39. Beruncnuts AG°298  peakiiuu U onpeaenuTh MOXeT JIu ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 xJI»/M0b.

40. Paccuntate AG® 298 peakuuun

i. Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. U ONpPEJeINTh, BBIIIE KaKOH TeMIepaTypsl BO3MOXKEH MpsAMOI mporecc.

42. He npousBojs Berurcnenuii, yctaHoButb AS°298 cnemyrommx peaxiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMU n300apHO-M30TEPMUUECKUX MOTEHIMANIOB ONPEAENUTe, BOZMOXKHA M PEaKknus CHHTe3a aMMHaKa B

CTaHIAPTHBIX YCIOBUSX?
45. Ha ocHoBanuu 3HaueHmit A G° 298 obpaszoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojieil HauboJyiee ycToiunBa.




46. IMpu B3aumopeiicTBuM kene3a ¢ xaopom obpasyercst FeCl2 umu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo03MOHO JIi pacTBopeHHe antoMuHus B Bone mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Brmster nmu arperaTHOe COCTOSHHE NPOCTHIX M CIIOKHBIX BEIIECTB Ha BEJIMYMHY X TEPMOJMHAMHYECKHX XapaKTEPHCTHK:
AH298, AG® 298, S°298. TIpuBenute mpuMepHI.

49. Haiite onpenenenue MOHATHIO MaccoBast J0Jsl, IPOLIEHTHAsE KOHUEHTpauus. [IpuBenure hopMymsbl.

50. Jaiite onpezencHue MOHATHIO oObeMHas nois. [Ipusennute GopMysbl.

S1. JaiiTe ompezneneHne MOHATHIO MOJSPHAS KOHIIEHTpaus (MOJSIPHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompeneneHre MOHATHIO 3KBUBAJICHTHAs KOHIIEHTpanus (HOpManbHOCTh). [IpuBenute hopMyIbL.

53. JaiiTe ompezneneHre MOHATHIO MOJISUIbHAS KOHICHTpanus (MOJsIbHOCTB). [IpuBenure Gopmybl.

54. JlaiiTe ompenerneHne MOHATHIO THTP pacTBopa. [IpuBenute GopMyIsL.

55. JlaiiTe ompeneneHne MOHATHIO MOJBHAs T0JIS PACTBOPEHHOTO BemiecTBa. [IpuBenure GopMyIsL.

56. Jaiite onpenenenue MOHATHIO MOJIbHAs 10Jisl pacTBoputens. [IpuBeaure Gopmyssl.

57. Jaiite onpeziescHNe MOHATHIO TUNIOTHOCTh pacTtBopa. [IpuBenaure Ghopmybl.

58. B 500 mut Bomsr pactBopuim 448 i1 razoobpasnoro NH3. Haiiaure MaccoByro 700 aMMHaKa B pacTBOpE.

59. B 400 mu Boas! Opocuiiu Kycouek KapOuja Kajblds MPH 3TOM BbLAETHIOCH 9,96 1 ra3a. Haiigure maccy
MOJIYYMBIIEr0oCs 0CaJKa U OCTaBIIEICS BOJIBL.

60. Ckonbko TpammoB xiopuna sxenesa(Ill) mamo pactBoputh B 0,5 KT Bomsl ais npurotosienus 20% -ro pactBopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 /M) pactBopuiu 100 1 razoo06pasHoro xiaopoBogopona. Onpenenure w
HCI B pactBOpe nocie 106aBiaeHus XJIOPOBOJAOPOA.

62. Paccunrare MomsipHOCTE 40%-r0O pacTBOpa XJIOPOBOJOPOAHON KUCIOTHI ILI. 1,2 T/MIL

63. Paccuntath HOpManbHOCTE 40%-TO pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI I1.1,2 T/mit.

64. Paccuurats MomsuibHOCTE 40%-r0 pacTBOpa XIOPOBOAOPOAHON KUCIOTHI L. 1,2 T/MII.

65. Paccunrtate MONBHYIO OO pacTBOpeHHOTo BemiectBa 40%-ro pacTBopa XJIOPOBOJOPOIHOM KHCIOTHL . 1,2 T/mil.
66. PaccunTath MosbHYIO n0JI0 pactBopuTens 40%-ro pacTBopa XJIOPOBOJOPOIHOW KHUCIOTHI TUL. 1,2 T/MIIL.

67. INepeuncnute cBOIiCTBA MOJIEKYIAPHBIX Pa30aBIEHHBIX PACTBOPOB.

68. B uem cymHocTh 3akona Payns?

69. IToyeMy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH 0oJiee BRICOKHX TEMIIEpaTypax, dyeM
YHCTBIE pACTBOPUTENU?

70. KakoB ¢u3udeckuif cMbICT KPUOCKOTIMYECKOH MOCTOSHHOM?

71. Yro Takoe aHTU(PPH3BI U KaKyl0 POJIb OHH HTPAIOT?

72. Ocmoc, ocMoTHYeckoe naBieHue. 3akoH Bant-T'ododa.

73. Kaxkme pacTBopuTenu Ha3pIBAIOTCS JIEKTpoiauTaMu’? B deMm mpuumHa WX OTKIOHEHHS OT 3akOHOB Paymsa u Bant-T'odda?
74. KakoB cMbIci M30TOHHMYECKOTO KOd((UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMALMU DIIEKTPOIUTOB?

75. B dem cyth 3akoHa pa3daBnenus OcBajbaa?

76. B wem oTnmune CHIBHBIX W CNAa0BIX 3IEKTPOIUTOB?

77. UYro Takoe Tocon-40 u Tocon-60, rae OHM MPUMEHSIOTCA?

78. CKOJIBKO 3THJICHIJIMKOJISE HY)KHO PacTBOPHUTH B 1 J1 BOABI, YTOOBI TeMITepaTypa 3aMep3aHus pactBopa cramra 30°C?

79. [Ipu xakoii Temrepatype OymeT 3amep3ath 45%-i BOAHBIH pacTBOP TIIHIIMPUHA?

80. Ormpenenuts TeMIepaTypy 3amep3aHus 5%-HOTO BOJHOTO pacTBOpa XJIOpUJA KajbIMs, €CJIM CTENEeHb €ro AHCCOIHAINN
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIOKO3bI HY)KHO J100aBUTh K 100 T BoIbI, 4TOOBI pacTBop 3akunen npu 110°C?

82. Breruncnuts ocmotrueckoe aasienue 0,01M pactBopa K2S0O4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. Jaiite onpeneneHue MOHATUIO TUAPOIMU3 coJieid. TUIMYHBIE Cllydan TIUAPOJIMU3A.

84. Koncranrta rumgponusa.

85. CrereHb TUAPOIIH3A.

86. T'uagponu3 conu oOpazoBaHHOM craboit kucinoTol u cribHBIM ocHoBaHHeM: CH3COOK.

87. I'maponu3 conu o6pa3oBaHHOM cabOi KUCIOTON M CHIBHBIM ocHOBaHMeM: Na2CO3.

88. T'uaponu3s conu 00pa3oBaHHOMN CabO KUCIOTON M CHIIBLHBIM ocHoBaHHeM: K3PO4.

89. T'uaponu3 conu oOpazoBaHHOM cnaboit kucinoTo u cnadbivM ocHoBanneM: CH3COONH4.

90. I'unponus comu o6pa3oBaHHOM crnaboi KUCIOTON U crnabbiM ocHOBaHHeM: Al2S3.

91. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW ¥ cabbiM ocHoBaHueM: NH4CI.

92. I'maponm3 comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHoBaHMeM: CuCl2.

93. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M cinaObiM ocHoBaHHeM: FeCl3.

94. I'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHMeM: CuSO4.

95. T'uaponu3s conu 00pa3oBaHHON CHIBHOW KHCIOTOW M ciiabbiM ocHoBaHueM: Fe2(S04)3.

96. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIBHBIM OocHOBaHWeM: Na2SO4.

97. JlaiiTe ompezneneHre MOHATHIO CTENEHb OKHCNIEHMs. [IpuBenuTe a3oTcoaep Kaliue COeIUHEHHUS CO BCEMU BO3MOXHBIMHU
CTETIEHSIMU OKHUCIIEHUS a30Ta.

98. IpuBenuTe mpaBuiia I BEIYHCICHHS CTEIICHH OKHCIICHHS 3JIEMCHTAa B COCIMHCHHH (IPUBEINUTE MIPUMEPEI).

99. JlaiiTe ompeneneHne MOHATHSIM OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE peakiun (OBP), okucieHne u BocCTaHOBIEHHE
(npuBenuTE NPUMEPHI).

100. Kiraccnguxanusi OKHCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEKMOJICKYISIPHbIC W BHYTPUMOJICKYJSIPHBIC, PEaKInu
CaMOOKHCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIIPOTIOPIIMOHNpoBaHus)). [IpuBeauTe mpuMepsl.

101. Oxucnutenu (IpUBEAUTE MPUMEPHI).

102. BoccranoBurenu (mpuBeIuTe MPUMEPHI).

103. BemectBa, o6manarone OKHCIUTENFHO-BOCCTAHOBUTEIIBHON JTBOMCTBEHHOCTBIO (IPUBEINUTE ITPUMEPEI).

104. Cocrasnenne ypasHeHnH OBP u pacctaHoBka KO3((UIINEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (IIPUBEANUTE IPHMEPHI).

105. Cocrapnenue ypaBaHenuii OBP u paccranoBka K03 (GHUINEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJOM MOJIypeaKLuil)




(mpuBeAUTE IPHMEPHI).

106. OKBUBAJIEHTH! ¥ MOJIPHBIE MAcChl SKBUBAJICHTa OKUCIUTENS] U BOCCTAHOBUTENS (IPUBEAUTE MPUMEPBI).

107. Urto Takoe anekTponpoBoaHoCcTh? [IpOBOAHKKY ITEPBOTO W BTOPOTO poJa.

108. Kak BO3HHKaeT CKauoK MOTEHIMATa Ha TPaHMIE METAILT-3IeKTpoauT? TIoHATHEe HOPMAIBHOTO 3JIEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHcera.

109. YT0 Takoe raJbBaHUYECKHH 3JIEMEHT, M KaKHe IPOLECCH MPOUCXOAAT NPH ero padbore?

110. lanpBannyeckuii 3aeMeHT SIKoOu-J{aHuais.

111. OJIC raneBaHMYECKOTo 3j7IeMeHTa. YpaBHeHue HepHera.

112. Yro mpezcraiseT co00i HOpMaTbHBIA BOAOPOIHBIA 3JEKTPO?

113. lanpBaHWYECKHI BIIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoja, morpyxkerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

U HUKEJIEBOTO 3JIEKTPOJIa, HOTPYKEHHOTo B pacTBop HuTpaTa HuKens (II). KakoBa 1omkHa ObITE KOHIEHTPALUS COTH HUKEIS,
9TOOBI SIEKTPOABIKYILIAs CHJIa TAKOTO dJIeMEeHTa Oblla paBHa HYIIO?

114. CocraBbTe cxeMy rambBaHudeckoro snementa m3 map Ni/Ni2+ u Cu/Cu2+. YKaxuTe HampaBlIeHHE TOKa BO BHYTPCHHEH
Y BHEIIIHEH IIeTIsIX.

115. Beruncnute noteHuan npu Temmnepatype 25°C MarHHEBOTO 37eKTpoja, morpyxenHoro B 0,01 M pactBop cynbsdara
MarHusl.

116. Boraucnute O/1C ranpBaHUUYECKOTO 3JIEMEHTA, COCTABIECHHOIO M3 JIEKTPOIOB: METAJUIMYECKOTO KaIMUsl, IOMEIIEHHOIO
B 0,01 M pactBop cynbsata KagMus, 1 METAJUTHIYECKOTO KaIMHs, IOMEIICHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kakue ObIBalOT aKKyMyJasTOPHI M Kak OHHM paboTaror?

118. Yro Takoe KOPPO3HsI METAJUIOB, U KAKOBBI METOBI OOPLOBI ¢ HEl?

119. Kakast xoppo3us Ha3biBaeTcst xuMmudeckoi? IIpuBectu mpuMepsl.

120. Kaxkast koppo3ust Ha3bIBaeTcs dIeKkTpoxummudeckoil? IIpuBecTn mpHMeps.

121. IMoyemy sxene3o0 MpHu CONPHUKOCHOBEHHH C OJIOBOM OKHUCIISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xiopmma HaTpus MOMeIIeHa IUTACTHHKA M3 JKele3a U JKelle3Has IUIACTHHKA, CHasHHas ¢ Melbio. B kakom
cllyyae Koppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. Jl1s 3aMTBl OT KOPPO3HUH CIJIABBl AIFOMUHUS, B YACTHOCTH JIOPAIIOMUHUM, MOKPBHIBAIOT TOHKHM CJIOeM antoMuHus. Ha
KaKOM CBOMCTBE aJIOMUHMS 3TO OCHOBAHO?

124. B Boay momeniensl IiacTHHKA OLIMHKOBAHHOTO JKelle3a U TUIACTHHKA JIY)KEHOTo jkere3a. Kak mpoTekaeT koppo3us B
HEepPBOM U BO BTOPOM ciydae?

125. Kak mpoTekaeT mpouecc KOppo3uu Keje3a, MOKPHITOTO CI0EM HHKENs, B KUCIION U IIETOYHOU cpele, eClu LEeI0CTHOCTh
cJ0st HapyiieHa?

126. Uro Takoe OKCHIHAS TUIEHKA, U KaKHe METaJUIbl ee 00pa3yror?

127. Kak Bnuser Bennuuna pH cpenbl Ha KOPpO3UIO aJIOMUHMS, LUHKA U jKkene3a?

128. Ha yem ocHOBaHa 3aInMTa METAUIOB C MIOMOIIHI0 HHTHOUTOPOB?

129. [lepeuncnure BaxxHEWUIINE METOABI 3AIIUTHI METAIOB OT KOPPO3HH.

130. IMoyeMy XMMHUECKH YHCTOE KEJIe30 SABJIsETCS 0ojee KOPPO3ZHOHHOYCTONUMBBIM 110 CPAaBHEHHIO C TEXHHUECKUM?

6. YHAEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

6.1. PexoMeHayemas IuTepaTypa

6.1.1. OcHoBHas UTEpPaTypa

ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komnu-Bo
JI1.1 |IuroBuu U. K. Kypc ananuriaeckoi XuMun: yaeOHIK CII6.: Jlans, 2004 94
JI1.2 [I'panx6epr U. U., Ham | Opranudeckast XUMusi: y4eOHHK Cankr-IlerepOypr: | DnexTpoH
H.JL Jlanb, 2023 HBIH
pecypc
JI1.3 | Hurmatymnua H. T dusrueckas U KOJUTOUIHAS XUMUS: ydeOHOe mocoone Cankr-IlerepOypr: | DnekTpoH
Jlann, 2022 HBIHA
pecype
JI1.4 |Tenspman M. U., Xumust: yueOHUK Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2025 HBIH
pecype
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 | Xomuenko I'. IT,, Heopranmdeckast XumMusi: y4eOHUK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009

6.3.1 IlepevyeHnnb NporpaMMHOro odecrne4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | SuperNovaReaderMagnifier

6.3.1.4 | OC Windows 10

6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | OnexTpoHHas OuOIMOTEUHAs CHCTeMa H3aTeNnsCcTBa «Jlanby. IloHOTEKCTOBAs AIIEKTpOHHAs OMbIHOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TI000W TOUYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr HaTepHeT.http://e.lanbook.com

6.3.2.2 | DnekTpoHHbI# nepruoaudeckuii cnpaBodHuk «Cructema APAHT». [TomHOTEKCTOBBIH, 0OHOBIIAEMBIH. JIOCTYI 1O
JIOKaJbHOW CETH aKaJeMHUH

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bug padot Hasnauenue OCHAIIICHHOCTb

VuebHast ayIuTOpHs CTouBl, CTYIIbSI yYCHHUIECKUE, IEMOHCTPAIMOHHOE 000pyI0BaHHE
(mpoextop ACER (1 mt.), mudpoBas nHTEepakTHBHAs Aocka (1 mT.),
nepconanbHblii kommbiorep ACER (1 mT.) 1 yaeOHO-HATIs AHbIE
nocoous

322 Jlex

VYueOHast aynutopust [Ikad co crennamu3npoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBL,
MTUTICTKY, ITATUBBI, MEPHBIC CTAKAHBI, XAMHIECKUE PEaKTUBBI) (1
mrt.), mKad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTIOT U
427 J1a6 ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
MenneneeBay (1 mr.), gocka kimaccHas (1 mr.), CToNbI Ja00paTOPHBIE
(5 mt.), Tabyperku (19 mT.), cron npenoaasarens (1 mT.), pakoBHHA
(1 w.), cryn /M (1 mwr.)

[Tomerienue s Cronpl (28 mr.), cTynbs (48 wrt.), mKad U cTeMIaXu ¢ TUTEPATypoOil,
CaMOCTOSTEIbHOM paboThl | KOMIBIOTEPHAS! TEXHUKA C BO3MOKHOCTBIO IIOAKITIOYCHHS K CETH

1-204 CP " "
HurepHer" 1 o6ecniedeHNEM TOCTYIA B 3JIEKTPOHHYIO
nH()OPMAIMOHHO-00pa30BaTENbHYIO CPEy OpraHu3anui(4 mr.).
[Momerienue amns KommnbrorepHast TEXHHKA C BO3MOKHOCTBIO ITOAKIIIOUEHHS K CETH
1-401 cp camocTosTeNIbHOM paboThl | "MHTepHeT" 1 oOecnieueHrueM JOCTyIa B JIEKTPOHHYIO

HHPOPMAITHOHHO-00pa30BaATEIBHYIO CPEAY OpraHU3aIiU (HOYTOYKH,
[IepCOHAIbHBIE KOMITBIOTEPHI) (4 IT.)

8. METOUMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZLY JIS)

Crienudukoit 3204900 GopMbI 00yIEHUS SIBISIETCS PE0dIIaAatoee KOJINIECTBO YaCOB CAMOCTOSATENNFHON paOOTHI IO CPAaBHEHUIO C
ayIUTOPHBIMH 3aHATHAMH, TIOATOMY METOMKA U3yIEHHsI Kypca IpeIycMaTpUBaeT HapsIy C JIEKIMSIMUA U J1a00paTOPHBIMU
3aHATHAMH, OPTaHU3ALNIO CAMOCTOSATEIBHON pabOTHI CTYACHTOB, IIPOBEICHUE KOHCYIBTAIMN, TEKYIIEro ¥ MIPOMEXYTOYHOTO (HopM
KOHTPOJISL.

CTyneHTHI, U3ydaromue JUCHUILUTHHY « XUMHU, JOIDKHBI 00/1aaTh HaBBIKAMH PAaOOThI ¢ y4eOHOU TUTepaTypoil u IpyruMu
MHGOPMALIMOHHBIMUA UCTOUYHUKAMH, B TOM YHCJIe, MHTEpPHET-CaliTaMy, a TaKkKe BIaJleTh OCHOBHBIMH METOAAMU, TEXHUKOH U
TEXHOJIOTHEH cOopa U 00pabOTKH HHPOPMAIIHH.

CamocrosTensHas paboTa CTyA€HTOB 3a09HOH (hOpMBI 00ydeHNS TOIDKHA HAYMHATHCS ¢ O3HAKOMJICHHS ¢ pabouei mporpaMMoin
JUCLUIUINHBL, B KOTOPOH MepevrciIeHbl OCHOBHAS U IOTIOJIHUTEbHAS IUTEpaTypa, yaeOHO-METOJMUECKUE 3a1aHuUs] HEOOXOTUMBIE
JUTSL M3Y4EHHS TUCIUILTHHBI M Pa0OTHI Ha TA0OPaTOPHBIX 3aHATHSX.

ITperomaBatens B Imporecce ayTUTOPHBIX 3aHATHI OCBEIIACT OCHOBHEIC KITIOUEBEIE TEMBI JUCIUIUIMHEI M 00pamaceT BHUMaHUE
CTYyAEHTOB Ha TO, YTO OHU JIOJDKHBI BCTIOMHUTH U3 PaHee MOJIyYeHHBIX 3HaHUH. V3yueHne kaxmoil TeMbl clieqyeT HauuHATh C
BHUMATEIBHOIO 03HAKOMIIEHUS ¢ HA00pOM BompocoB. OHU OPUEHTUPYIOT CTYJEHTA, TOKa3bIBAIOT, YTO OH JOJDKEH 3HATH 110 TaHHON
Teme. Cremyer UIMeTh B BHIY, YTO YIEOHUK WIN ydeOHOE TOCOOHE HMEET CBOIO JIOTHKY IIOCTPOCHUS: OJTHH aBTOPHI O0Jiee IHPOKO,
a ipyrue 6oJiee y3K0 pacCMATPUBAIOT Ty WM MHYIO Tpobiemy. [1pu n3ydeHnn 150001 TeMbl pabodel IporpaMMBl CIeayeT
MIOCTOSIHHO OTMEYaTh, KaKKe BOMPOCH! (TyCTh B MHOM JIOTHYECKO MOCIeI0BATENbHOCTH) PACCMOTPEHBI B ITaHHOH I1aBe ydeOHHKa,
y4eOHOTO ITOCOOus, a Kakue OIyIIeHbL. [1o 3aBepireHny paboTh! HaJl y4eOHHKOM JOJDKHA OBITh ICHOCTh B TOM, KAaKHE TEMBI,
BOIIPOCHI ITPOTPaMMBI yaeOHOTO Kypca BBl YKe U3YIHIIH, a KaKHe IPECTONT N3YdUTh 110 IPYriM UCTOYHMKaM. B ciydae
BO3HUKIIUX 3aTPyAHCHUH B IOHUMAaHUHU y4eOHOTO MaTepHana ciaeayeT 0OpaTUThCs K APYTHMM HCTOYHUKAM, TI€ U3I0KCHUE MOXKET
oKa3zaTbcs 60iee TOCTYITHBIM.

IToHMMaHWe B YCBOGHHE COJIep)KaHMsI Kypca HEBOSMOXKHO 0€3 YeTKOTO 3HAHHSI OCHOBHBIX TEPMUHOB M OHATHI, HCIIOIb3YeMbIX B
JAHHOW TUCIUIIIMHE MO Ka)KAOH KOHKPETHOH TeMme. [ 3TOT0 CTYeHT JOJDKEH HCIIOJIB30BATh OTPE/IeTICHISI HOBBIX TEPMUHOB,
KOTOpBIE JaBaJIUCh Ha JICKIIUH, a TAKKe B PEKOMEHIOBAHHBIX YI€OHBIX U MH()OPMAITMOHHBIX MaTepHaiax.

ITpu n3yyeHuy AUCUMITIMHBL «XUMUSA» CIEAYET YCBOUTH!

1. TeopeTrueckue OCHOBBI XUMUH.

2. IIpuHIUIBEI ¥ METOABI XUMUYECKOTO aHaJIH3a.

3. ITpuHIUIIBI K METOJIBI XMMHUYECKOTO KOJIMYECTBEHHOTO aHaIN3a (TpaBUMETPUS U TUTPUMETPHS).

4. Teopernueckue OCHOBBI (PH3UKO-XUMUYECKHUX (MHCTPYMEHTAIBHBIX) METOIOB aHAIN3a, MX IPUMEHEHHUE IS OTIPEICICHHS
KAa4eCTBCHHOTO M KOJTMIECTBEHHOTO COCTaBa aHATM3UPYEMBIX 0OBEKTOB.

CoBpeMeHHBIE CPEICTBA CBS3U MO3BOJISIIOT CTPOUTH B3aUMOOTHOILEHHS C MPE01aBaTeNieM U BO BPEMS CaMOCTOSITENbHOM paboThI ¢
MIOMOIIBIO HHTEPHET-BHICO-CBSI3H, @ HE TOJIBKO BO BPEMsI ayTUTOPHBIX 3aHATHI M KOHCYIbTalni. {1t MpOIYKTUBHOTO OOIICHUS
CTYAEHTY HE0OXOANMO BIIa/IeTh HABBIKAMH JIOTUYHOTO, TIOCIIEIOBATEIHHOTO W TIOHATHOTO H3JI0’KEHHUS CBOETO BOIIPOCA.
JKenarensHo, 9TOOBI CTYEHT 3apaHee HANUCAT MIEKTPOHHOE IHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BONPOCH! HIIH
BOTIPOCHI, U3yU€HHE KOTOPBIX MPEACTABIISETCS eMY 3aTPyAHUTEIBHBIM. DTO JacT BO3MOXKHOCTB MPENOAaBaTEINI0 OIIEPATHBHO
OTBETUTH CTYACHTY IT0O HHTEPHET-CBA3HU 1 00JIee KaUYeCTBEHHO ITOITOTOBHUTHCS K MOCIIETYIONIAM 3aHATHSM.

IToyTHBIN KOHCHEKT JIKITUH 1 3aIaHUH JUISI CAMOCTOSITETIBHOM paboThI CTYNEHTOB, JPYrue HE0OXOIUMBIE METOAMIECKIE




pEeKOMEeHJalluu pa3MelleHbl B cetu MHTepHer.

Heo6XxonuMo OTMETHTb, YTO CAMOCTOSTEIbHAs paboTa C INTEpaTypol U MHTEPHET-UCTOYHHKAMU HE TOJIBKO I10JIe3Ha KaK CPEACTBO
6otee TTyOOKOTO M3ydeHUs TI000H IUCIUIIINHEL, HO U SIBIISIETCS HEOTHEMIIEMOH 4acThio Oymymieli npodeccnoHaIbHON

JACATCIIbHOCTU BBIITYCKHUKA 6aKanaBpHaTa.

MMPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



