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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 35.03.06 ArpounkeHepus
Hampasnennocts (mpoduis) DmeKTpooObopynoBaHue U AJICKTPOTEXHOIOTUN

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM YHCIIE: 9K3aMeH
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 (npoduib) nekTpooOOpyIOBaHHE U 3JICKTPOTEXHOJOTHH, OA0OpeHHbIH YueHsiM coBetom PI'BOY BO
Uysamckuit 'AY ot 14.06.2023 r., mpoToxon Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImycKkatomeit kadeapoit Mapumapses C.H.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHEe HABBIKOB HCIIOJIB30BAHIS XUMIUECKIX 3HAHIH M YMEHHUH JUIS YCHEITHOTO H3YIeHHS TOCIIEIYIOMINX
0OIIeHay4HBIX U CTIEHATbHBIX AUCIUILIHH.

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 | DxoHOMHYECKask TEOPHS

2.2.3 |'uppasiuka

2.2.4 | TemnoTexHukKa

2.2.5 | MarepuasioBeieHHE U TEXHOJIOTHs KOHCTPYKIIMOHHBIX MaTepHaJIOB

2.2.6 | Merpoiorus, CTaHAapTU3AINS U CEPTUDHUKAIHS

2.2.7 | ABTomaTHKa

2.2.8 | KoMnbrorepHO€E IPOEKTUPOBaHUE

2.2.9 | Teopernyeckne OCHOBBI AJIEKTPOTEXHUKH

2.2.10 | OnexTpoHHAas TEXHHUKA

2.2.11 | OnexTponpuBof

2.2.12 | DnekTpocHabx)eHue

2.2.13 | DxenutyaTanus IeKTpoOOOPYIOBaHUS U CPEACTB aBTOMATUKU

2.2.14 | HagexHOCTh TEXHUYECKUX CHCTEM

2.2.15 | YuebHas mpakTUKa, 03HAKOMUTENbHAs IPAKTUKA (B TOM YHCIIE TTOJIyIeHUE IEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeZIOBATEILCKOM PaboThI)

2.2.16 | YueOHas mpaKTHKa, TEXHOJOTHYECKas (MMPOSKTHO-TEXHOJIOTUYECKAs) TIPAKTHKA

2.2.17 | IIpousBoacTBEHHAS IPAKTHKA, HAYIHO-UCCIIEIOBATENbCKas paboTa

3. KOMIETEHIIUU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIATIIMHBI
(MOZY.JIsT)

YK-1. Cnocob6eH ocymecTBIATh HOUCK, KPUTUIECKUI aHAIN3 U CUHTE3 HH(OPMAINHY, IPUMEHSITh CHCTEMHBIH ITOAX0T IS
peIICHUS IOCTaBICHHBIX 3a/1a4

YK-1.1 3HaeT: MeToUKH NOUCKa, cOopa 1 00paboTKN HHGOPMAIHH, METO CUCTEMHOTO aHAIN3a

YK-1.2 YMeeT: npuMEeHATh METOIUKH HOUCKa, cOopa, 00paboTku HMH(GOPMAIINH, CUCTEMHBIH MOIXO0 JUIS PEIICHHUS TOCTaBICHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUECKUI aHAIM3 M CHHTE3 HH(OPMALUH, TOTY4EHHON U3 aKTYAJIBHBIX POCCHICKHX U 3apyOeKHBIX
HCTOYHHKOB

YK-1.3 Mmeer HaBHIKH: TIOHCKa, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAN3a U CHHTEe3a HH(pOpMany, A peIIeHns
MOCTABJIEHHBIX 3a1a4

OIIK-1. Criocob6eH pemaTh THIIOBBIE 337a9 MPO(HeCCHOHATBHOMN NIESTENHHOCTH Ha OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX M €CTECTBEHHBIX HAYK C MPUMCHEHHEM HH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA;

OIIK-1.1 JIemoHCTpHpYeT 3HAHHE OCHOBHBIX 3aKOHOB MATEMAaTHYECKHX M €CTECTBEHHBIX HaYK, HEOOXOTUMBIX JJISI PEIICHHS
TUIOBBIX 33124 MPO(eCCHOHATILHOMN e TeIbHOCTH

OIIK-1.2 Mcnone3yeT OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIHUIUIAH JUIS PELICHHS THIIOBBIX 33]]a4 B COOTBETCTBUH C
HaIpaBJIeHHOCTHIO TPO(ECCHOHATIBHON AEATENbHOCTH

OIIK-5. Crioco0OeH yqacTBOBaTh B IPOBEICHUH IKCIICPHMEHTAIIBHBIX HCCIICOBAaHHH B IPO(eCCHOHATBHOM A TEIBHOCTH;

OIIK-5.1 3Haer coBpeMeHHbIE METOABI HKCIICPIMEHTAIBHBIX HCCISIOBAaHUN B IPO(ECCHOHANBHON NeITeIbHOCTH

OIIK-5.2 ITox pyKOBOJCTBOM CIICIMAIIACTA YIACTBYET B IPOBEICHUH YKCIEPUMCHTAIBHBIX HCCICIOBAHUAX B MPOGHECCHOHANBHON
JEATeIbHOCTH

B pesyibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

3.1 |3nars:

3.1.1 | - TeopeTHuecKre OCHOBBI XMMHH, TIEPHOANYECKIH 3aKOH M €T0 UCIIOIb30BAaHNE B IIPE/ICKa3aHUH CBOWCTB 3JIEMEHTOB U
COEMHEHNH, BUABI XUMIYECKOH CBSA3M B PA3IMYHBIX TUIIAX COSIUHEHHH; METOIBI ONTUCAHI XUMUYIECKIX PABHOBECHH B
pacTBOpax dEKTPOJIUTOB, METO/IbI ONIMCAHHSI KHHETHKY XUMHUYECKUX PEAKLHi, TPOLIECChI JIEKTPOIN3a, KOPPO3UHU U
MeTOZBI O0pBOBI ¢ KOPPO3UEH.

3.2 | YMeTh:




3.2.1 [ - ocymecTBIATh HOCTAHOBKY M PEIICHHUE 331a4 C UCIIOIB30BaHNUE 3HAHUH 0 XMMUH B 00JIaCTH MPO(ECCHOHAIBHOM

JACATCIIBHOCTH.

3.3 | IMeTh HABBIKH M (UJIM) ONBIT J1€SITEJIHLHOCTH:

3.3.1 | - BEIOJTHEHHS 3JIEMEHTaPHBIX JIAOOPATOPHBIX (HH3UKO-XUMHUECKIX HCCIEI0BaHUI B 001aCTH IPOdheCcCHOHANBHON

JACATCIIBHOCTH.

4. CTPYKTYPA U COAEPJKAHHUE ANCLUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | UnTe | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.
Paznen 1. Beenenue. CTpoeHne BelecTBa
IIpenmer u 3HaYeHUE XMMUU B Pa3BUTUU 1 1 VK-1.1 VK- | JI1.1JI1.2 0 0 YuebHas
TeXHUKA. OCHOBHBIE IIOHITUS U 1.2 VK-1.3 JI1.3 JICKYCCHS
KOJITYECTBEHHBIC 3aKOHBI XUMUH /JIek/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
[IpenmMer 1 3HaUEHHE XUMHUH B PA3BUTHUH 1 7 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
TexHUKH. OCHOBHBIE TIOHATHUS U 1.2 VK-1.3 JI1.3
KOJIMUECTBEHHbIE 3aKOHBI XuMuu /Cp/ OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenne atroma /JIex/ 1 1 YK-1.1 VK- | JI1.1J11.2 0 0 Yuebnas
1.2 VK-1.3 JI1.3 JICKYCCHS
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Crpoenue atoma /Cp/ 1 4 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Ilepuonnueckuii 3axon JI.11. Menneneesa. 1 8 VK-1.1 VK- | JI1.1JI1.2 0 0 TecrupoBanue
Xumuueckas cBsi3b /Cp/ 1.2 YK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Paznen 2. O01ue 3aK0OHOMEPHOCTH
XHMHYEeCKHX MPOIecCoB
DHepreTrka XUMUIeCKHX TpotieccoB /JIex/ 1 2 VK-1.1 VK- JIT.1 JI1.2 2 0 VYueOHas
1.2 YK-1.3 J1.3 JICKYCCHS
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DHepreTrka XMMHUYIeCKUX TpoiieccoB /J1ad/ 1 4 YK-1.1 VK- | JI1.1J11.2 2 0 Ompoc.
1.2 YK-1.3 JI1.3 Pabora B
OIIK-1.1 JI1.4J12.1 MaJIbIX
OIIK-1.2 rpynmnax.
OITK-5.1 OdopmieHre
OIIK-5.2 OTueTa 3allnTa
nabopaTopHOit
paboTel
DHepreTrKa XMMUIeCKuX mporieccos /Cp/ 1 5 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1

OIIK-5.2




Xumnueckas knHeTHKa. CKOpOCTh VK-1.1 VK- | JI1.1JI1.2 YuebHas
XUMHUYECKUX peakiuii. Karamus. 1.2 VK-1.3 JI1.3 JTUCKYCCHS
Xumudeckoe paBHOBecue /JIek/ 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 Omnpoc.
XuMH4eckux peakuuil. Katamus. 1.2 VK-1.3 J1.3 Pabota B
Xumudeckoe paBHoBecue /J1ab/ OIIK-1.1 JI1.4J12.1 MaJbIX
OIIK-1.2 rpymnmnax.
OIIK-5.1 Odopmirenne
OIIK-5.2 oTyera
U3aluTa
nmabopaTopHOit
paboTHI
Xumudeckast knHeTrka. CKOpoCTh VYK-1.1 VK- JIT.1JI11.2 TectupoBanue
XUMHYecKuX peakuuil. Katamus. 1.2 VK-1.3 JI1.3
Xumudeckoe paBHoBecue /Cp/ OIIK-1.1 JI1.4712.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Xumundeckoe paBHoBecue /Cp/ YK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4J12.1
OIlK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 3. PacTBopsl
PactBops!. [lucnepcHsle cuctems! /Cp/ VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 VK-1.3 J1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Teopust 3neKTPONUTUYECKON YK-1.1 VK- | JI1.1J11.2 TectupoBanue
muccormaru /Cp/ 1.2 YK-1.3 JI1.3
OIIK-1.1 JI1.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Bonopoansrii mokaszarens /Cp/ VK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 YK-1.3 J1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pazgen 4. OxucanreabHo-
BOCCTAHOBHTEJbHbIE H
3JIEKTPOXHMHYeCKHe NMpolecchl
OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE YK-1.1 VK- | JI1.1JI1.2 TectupoBanue
mporieccel /Cp/ 1.2 VK-1.3 JI1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
DNEKTPOXUMHUYECKHE MPOLIECCHI. VK-1.1 VK- | JI1.1J11.2 TectupoBanue
Onexrponus /Cp/ 1.2 YK-1.3 JI1.3
OIIK-1.1 J1.4J12.1
OIIK-1.2
OIIK-5.1

OIIK-5.2




Xumuueckue HCTOYHUKH Toka /Cp/ VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 YK-1.3 JI1.3
OIIK-1.1 JI1.4712.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Koppo3us u 3amura Meramios /Cp/ VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 JI1.3
OIIK-1.1 J11.4J12.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XHUMHH
CocraB, cBOICTBa U IepepaboTka VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
oprangeckoro Torumsa /Cp/ 1.2 VK-1.3 J1.3
OIIK-1.1 JI1.4712.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Paznen 6. Xumnueckast naeHTU(PUKALUA U
AHAJIN3 BelllecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. VK-1.1 VK- JI1.1 J11.2 TectupoBanue
HucTpymeHTansHbIe MeTO 6! aHau3a /Cp/ 1.2 VK-1.3 JI1.3
OIIK-1.1 JI1.4712.1
OIIK-1.2
OIIK-5.1
OIIK-5.2
Pa3ngen 7. Dx3ameH
Kontpoins /Ox3amen/ VYK-1.1 VK- | JI1.1JI1.2 Ompoc.
1.2 VK-1.3 JI1.3 IIucemennas
OIIK-1.1 JI1.4J12.1 pabora.
OIIK-1.2 TectupoBanue.
OIIK-5.1
OIIK-5.2
5. ®OH/JI OHIEHOYHBIX CPEJICTB
5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy
He npenycMoTpeHO yIeOHBIM IJIAHOM.
5.2. IlpumepHBIii NepeyeHb BONPOCOB K IK3aMeHY
Yyebnbrit Momynb 1. Beenenune. CTpoeHue BelecTBa
1. OCHOBHBIC XUMHUYECKHE MOHATHUS. Matepust M BEIIEeCTBO. ATOM, MOJICKY/Ia, XUMHUYECKAN dIIEMEHT. BalleHTHOCTh 1
CTETIeHb OKHUCIICHUS 3JIeMeHTa. ATOMHAS U MOJIEKYJIIpHast Macchl. KomuecTBo BemecTBa — MOJIb.
2. ATOMHO-MOJIEKYJISIpHAsl TEOPHsl, 3aKOH COXPAaHEHUsI MaccChl M dHepruu, [lepnonudeckuii 3aKoH, TEOPHUsT XMMUYECKOTO
CTpOEHHMs BelecTBa. 3aKOH ABOTapO U €ro CIIeACTBUA, ypaBHeHHEe MeHeneeBa-Kianeiipona.
3. DOpMYTHPOBKH CTEXHOMETPUIECKUX 3aKOHOB XMMHUU: IMMOCTOSHCTBA COCTABOB, SKBUBAJICHTOB. [[OHITHE XUMHYECKOTO
SKBUBAJIEHTA AJIEMEHTA U COeAMHEHH. MosIpHasi Macca SKBUBAJICHTA M MOJISIPHBINH 00BheM YKBUBAJICHTA.
4. O6mee nmpezacTaBieHre 00 aToMe. DJIeMEHTapHbIe YaCTHIIBI aTOMa, AaTOMHOE SIIPO, U30TOIBI, H300aphl.
5. [MoBenenne snekTpoHa B aTrome. KBaHTOBBIM XapakTep M3MEHEHHUH dHeprud. JIBONCTBEHHAS MPUPOJA DIIEKTPOHA.
6. I'maBHOE M OpOUTAIEHOE KBAHTOBBIE YUCTa. MarHuTHOE KBaHTOBOE 4ncio. CIIMH 3JIEKTPOHA U CIMHOBOE KBaHTOBOE
yrcio. CxemMa CTpOCHHUS AJIEKTPOHHOM 000JI0UKH aToMa 10 YeThIpeM KBaHTOBBIM unciaaM. [Tpunmmmn [Taymm.
7. OmnwcaHne HIIEKTPOHHOH 000JIOYKH aToMa JIEKTPOHHBIME (HOPMYITaMH M 3JeKTpoHOrpadudeckuM MetonoM. [Ipasmio
T'ynna.
8. 3anofHeHNE JEKTPOHAMH YHEPTETUIECKUX COCTOSHUM aTOMa COTJIACHO MPUHIMITY MUHMMyMa sHepruu. IlpaBuia
Kneukosckoro. ITopsiiok 3armoHeHus 2IEKTPOHAMHU YHEPIeTHYECKUX YPOBHEH U MO IypOBHEH.
9. s-, p-, d-, f-3;eMeHTBI. DIIeKTPOHHASI CTPYKTYpa aTOMOB H TIEPHOJMUYECKas CUCTEMa XUMHUYECKUX JJIEMEHTOB.
10. Iepuonnuaecknii 3axoH . 1. Menneneesa. CoBpemeHHast (OpMyIHpOBKa 3aKoHA. [IprdrHa NepHOIUIHOCTH H3MEHEHHS
CBOWCTB 2JIEMEHTOB U UX COCAUHEHHIA.
11. CTpyKkTypa NepHOIUYecKON CHCTEeMBI 3JeMeHTOB. [lepuonbl, rpynmsl, moarpynmsl. [lepuoanueckoe u3MeHEHHE CBOMCTB
XUMHYECKUX JJIEMEHTOB. Pasiychl aTOMOB M HOHOB. DHEPTHS HOHU3AIIUH. JHEPTHUS CPOJICTBA K IJIEKTPOHY.
ONeKTPOOTPUILIATENBHOCTb.
12. KucnoTHO-0CHOBHBIE M OKHUCIUTEILHO-BOCCTAHOBUTCILHEIC CBOMCTBA BEIIECTB. M3MEHEHHE KMCIOTHO-OCHOBHBIX U

OKHCJTUTEIILHO-BOCCTAHOBHUTEIIFHBIX CBOHCTB BCHICCTB B 3aBUCHUMOCTHU OT CTCIICHU OKUCIICHUA 3JICMCHTA, OT IIOJIOXKCHUA B Ta6HI/IHC

. . Menneneesa.




13. Xumuueckasi CBsI3b. YCIOBHA ee 00pa30BaHUsA, IPUPOJa U MapaMeTpsl CBA3H.

14. KoBanenTHast xumnueckast cBs3b. OHOBIEKTPOHHBII MexaHu3M ee oOpazoBanus. KpatHocts cBszu. JJoHOpHO-
AKIETITOPHBIN MEXaHW3M 00pa30BaHMs KOBAICHTHOH CBS3H.

15. HaceimaeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. SP-, Sp2-, SP3-THOpHIU3anus SIEKTPOHHBIX 00JaKOB M
IpPOCTPaHCTBEHHAs: KOH(GHUTYPALsl MOJEKYIL.

16. INonsipHas u HemonspHas KOBAaJEHTHAs CBA3b. JIMMOJBHBIA MOMEHT CBSI3H U MOJIEKY/BI. ['eoMeTpuyecKkas CTpyKTypa
MOJIEKYIT.

17. Honnas cBs3p u ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIIATEIBHOCTH. MeTamnyeckasi CBs3b, €€ 0COOCHHOCTH.

18. Bopoponnas cBsi3b 1 ee BIUsHUE HA (U3MYECKUE U XUMHUYECKHE CBOMCTBA MOJIEKYI. MexXMoeKynsipHOe
B3aUMOJIEHCTBHE.

19. CrpoeHne U CBOICTBAa KOMIUIEKCHBIX COCIMHEHUH, UX YCTOMUMBOCTh. KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA.

JIBOItHBIE COIH.
Y4eOubIid Moy 2. O0IIHe 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB

20. OCHOBHBIE NOHATHUA XUMHUUYECKON TEPMOAMHAMUKN. BHYTpEHHSs 3Heprus U SHTaIbIUs cUcTeMbl. I1epBblil 3aKoH
TEepMOANHAMUKH.

21. Tennossle 3ddekTsl xumMudecknx peakiuid. TemoTa (3HTANBNMS) 00pa30BaHU XUMHYECKUX COCAMHEHUI. 3aKOH
JlaBya3be-Jlartaca. OCHOBHOM 3aKOH TEpMOXMMHU — 3aKOH I'ecca U CleACTBUS U3 HETO.

22. Ontponus. HanpasineHne XuMHUECKUX NPOLIECCOB B U30JIMPOBAaHHBIX CUCTEMaX. BTOpol 3aKOH TepMOIUHAMUKHU.
23. Oueprus ['m606ca. Hanpaienue u npenes caMOnpoOU3BOJIBHOTO TEUEHHS XUMUYECKUX PEeaKLuil.

24. CKOpOCTh TOMOTEHHBIX PeaKIuil. 3aBUCUMOCTh CKOPOCTH OT KOHLIEHTPALMM PEarupyroliX BELIeCTB. 3aKOH IEHCTBUS
Macc. KoHCcTaHTa cKOpOCTH peakiyu.

25. 3aBHCHUMOCTh CKOPOCTH PEaKIMU OT TEeMIEpaTypsl U MPHUPOABI pearupyronmx BemrecT. IIpasuno Baunt-I'odda.
26. CKOpOCTb TE€TEPOreHHBIX XUMUYECKUX peakuuii. Ix ocoObeHHOCTH.

27. OO6patumMble 1 HeoOpaTHMBIE peakIi. XuMIdeckoe paBHoBecre. KoHcTaHTa paBHOBecus. CMeleHHe paBHOBECHS,
npunuun Jle [llarense.

28. KonebarenpHble peakiuu (nepuoandeckue peakiun). Konebanus KOHUEHTpaUUHA HEKOTOPBIX MPOMEKYTOYHBIX

COCJMHEHUH U COOTBETCTBECHHO CKOPOCTEH peaKiuii.
Y4eOusIit Moayns 3. PacTBOpEI

29. PactBopsl. CriocOOB!I BBIpaXKEHHsI KOHIICHTPAIlMK PacTBOPOB (IIPOIEHTHAS, MOJSIPHAS, HOPMaNbHasl, MOJSUTbHAS, THT).
PactBOopumocCTb.

30. CBoiicTBa MCTHHHBIX pacTBOpOB. 3akoHHI Paynsa u Baut-T'odda.

31. PactBops! anekrponutoB. Teopust 31€KTPONUTUUECKON AUCCOLUALINN.

32. CusbHble U cialble 2neKTpoauThl. Crenens aucconuannu. Koncranra auccouuanuu. ManopacTBOPUMBIE dJIEKTPOIHUTEI.
[Ipoussenenue pacreopumoctu (I1P).

33. Honoobmennsble peakunu. [IpaBuia HamcaHUS HOHHBIX YpaBHEHHUH peakIwii.

34. KucioTsl, 0CHOBaHHS U COJIU C TOYKH 3PEHHS TEOPUH IEKTPOTUTUYECKOH MHCCOIHAIIIH.

35. OnekTpoauTHUECKas Auccouuanus Bojabl. oHHOe mpousBeaeHHe BoAbl. BogopoaHblil mokasarens.

36. Kiraccnguxaryst TucnepcHBIX cHCTeM. MUKpPOTeTepOTeHHBIE CHCTEMBI — CYCIICH3HH, IMYIBCHH, TICHBI, a3pO30JIH.

Yuebnstit Momynb 4. OKHCIUTEIEHO-BOCCTAHOBUTEIIHHEIC
1 JIEKTPOXUMUYECKHE MTPOLIECCH

37. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. Crenenb okucneHus. OKUCIuTenb, BoccraHoBUTeNb. [Iponeccsl
OKHCIIEHUS U BOCCTAaHOBJICHUS.

38. Bo3HUKHOBEHHE JBOMHOTO AIEKTPUYECKOTO CJOS HAa IPAHUIIE METaUI—BOJa, METaI—PacTBOpP. DNEKTPOIHbIE
noteHManbl. CTaHAAPTHBIM BOJOPOAHBIN 3JEKTPO. P cTaHIapTHBIX J1EKTPOAHBIX TOTEeHIHAIOB. YpaBHeHne HepHera.

39. Teopus TabBaHUYECKUX JJIEMEHTOB. MemHO-IIMHKOBBIN 3neMeHT Janmansa Skoou. D/IC rajbBaHUYECKOTO DIICMEHTA.
SIBnenus noysipuzanuy U Aenoispuzanui. KoHIEHTpallMOHHBIM raJbBaHUYECKUI J1EMEHT.

40. CymHoCTh 271eKTponu3a. KaToaHble U aHOAHBIE IPOLECCH MIPU DJEKTPOJIN3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DJEKTPOJIN3 paclaBOB U PacTBOPOB AIIEKTPOJUTOB. 3akoHbl Dapases. Boixoa no Toky.

42. Kopposust meramnos. Knaccudukamusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMUYECKONW U AJIEKTPOXUMUIECKON
koppo3uu. PaKkTOpsl, OMPEETIONIe CKOPOCTh KOPPO3HH. MeTOo b 3al[UThl METAJUIOB OT KOPPO3HH.

43. XuMU4ecKne MCTOYHHMKH dJIeKTpudeckor sHeprun (XMOD). [IpuHuMN AelCTBUS CBUHIIOBOTO KHUCIOTHOTO
akkymynsaTopa. [IpuHiun aefcTBUS 1EI0YHOTO XKENE3HO-HUKEIEBOI0 aKKYMYJISITOPa.

44. IMpuHIMT KEHCTBHS XKeNne3HO-MapraHIeBOTO ralbBaHUYECKOTo 31eMeHTa (DneMeHT Jlexnanmie). TOIUIMBHbBIE 37EMEHTHI.
IIpuHLMT OeHCTBHUS KUCIOPOAHOBOJOPOJHOTO TOIUTMBHOTO 3JIEMEHTA.

45. [Tonsarue o karanuse U KaTajuzaTopax. ' OMOreHHbIN U reTeporeHHbIN KaTanin3. MexaHu3M JeiiCTBUS KaTaau3aTopa.
MHTUOHUTOpPHI.

Y4eOHbII MOIYIH 5. DIEMEHTHI OPraHHYECKOH XUMUHU

46. [Tommumepsl ¥ OTUTOMEPHI — OTJIMYKE, MOJyYeHHE C MOMOIIBIO PEaKUUi MOTMMEPU3alMH U MTOJIMKOHICHCALUH,

KITacCH(HUKAIU, CBOMCTBA, OT/ACIBHBIC TIPEICTaBUTEITH.

Y4eOnblit Momynb 6. Xumudeckas AeHTH()UKAIIUS U aHATTU3 BelIecTBa

47. Mertaiel, UX pacnpoCTPaHEHHOCTh, MOJydeHHe, (pru3ndeckue U XMMUYECKUe CBOMCTBA. XUMHYECKUN aHAIHU3 —
KaueCTBEHHBIN aHAIN3 KATHOHOB METAJIIOB.

48. AHaTUTHYECKUI CUTHAT KaK 3aBUCHMOCTB JIOCTYITHBIX H3MEPEHHUIO KOJIMYECTB BEIIECTB OT MX COCTaBa (Crocod
pErucTpanuy KOIMIECTBEHHBIX XapaKTEePUCTHK BEIECTBA).

49. DU3MKO-XUMHYECKHH aHali3: XpoMarorpadus (OymaskHasi, KOJOHOYHAs, TOHKOCIONHAs, Ta305KUKOCTHAS U Jp.);
ANEKTPOXUMHIECKHIE METOBI aHATH3a (THTPUMETPUIECKHUH, KOHIYKTOMETPHICCKHH, TOTCHIIMOMETPUICCKHIN).

50. Ousnyeckuii aHaIH3 (CIEKTPO(YOTOMETPHS U Ip.).




5.3. TemaTuka KypcOBBIX padoT (KypcOBBIX IPOEKTOB)

He npenycMoTpeHo yaeOHBIM IITaHOM.

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisd MPOBEICHUS TEKYLIE€ro KOHTPOJIs

Bompocs! a5 onpoca

1. 3aKOH COXpaHEHHUsI MacChl (IPUBEAUTE TIPUMEPHI).

2 3aKOH TOCTOSIHCTBA COCTaBa (IIPUBEIUTE IIPHMEPHI).

3 3aKOH 3KBUBAJICHTOB (IPUBEAUTE IPHMEPHI).

4 3aKOH KpaTHBIX OTHOIICHUH (IIPUBEIUTE MPUMEPHI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUH (IIPUBEIUTE ITPUMEPHI).

6 3akoH Aorajapo. Yucino Asorazpo.

7 Jaiite onpeneneHust MOHATHS «XUMHUYecKasi ¢popmynay. Kakue cBegeHUs] MOXKHO Y3HATh U3 XUMHUYECKOH (OPMYIIbI.
8 Yto BBIpakaeT CTpyKTypHast ¢opmyna? Iyt KaKOTO arperaTHOrO COCTOSIHUS BEIIECTBAa OHA IPUTroJHA?

9. THITBI XUMHYECKUX peakIui (IPUBEIUTE TIPUMEPHI).

10. Enununel u3Mepenust B MexxayHapoanoit cucreme CHU (macca, 00beM, IIIOTHOCTh, KOJMUECTBO BELIECTBA, TEMIIEPATypa,
JUIMHA, BpeMs, CUJIa JIEKTPUUECKOr0 TOKa, IaBIE€HHE, CUjla, DHEPTHsl, MOLIHOCTb, KOJIMUECTBO JIEKTPUUECTBA).

11. DJEKTpPOH, NPOTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIENTOHBL.

12. UzoTomsl, n306apsl. PaccMoTpeTh Ha MpuMepe U30TOTIOB BOJOPO/IA.

13. Mogenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHUCIO (YTO OHO XapaKTEpPHU3YeT, KaKue YUCICHHbIE 3HAYEHUS MOXET NMPUHUMATh, KAKUMU
OYKBEHHBIMH U YHCICHHBIMHI 3HAYEHUAMH 0003HATACTCS).

15. OpburansHOe KBAHTOBOE YUCIO (ITO OHO XapaKTepHU3yeT, KaKue YHCICHHBIC 3HAUeHHS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMH U YHCIICHHBIMU 3HAYCHUSMH 0003HaYaeTCsl, KAKOW (GOPMYIION ONpenensieTcs).

16. MarauTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepPH3yeT, KaKhue YHCIICHHBIC 3HAYCHHS MOXXET MPUHUMATh, KAKUMHA
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSIMH 0003HaYaeTCs, KAKOW (POPMYIION OTIpeensieTcs).

17. CnruHOBOE KBaHTOBOE YHCIO (YTO OHO XapaKTepusyeT, KaKue YHCICHHBbIC 3HAUEHUs] MOXKET MPUHUMATDh, KAKUMU
OYKBEHHBIMH U YHCIICHHBIMHU 3HAYCHUAMH 0003HAYACTCS).

18. OnexTpoHHas KOHQUrypanus (IPUBEIUTE IPHMEPHI).

19. ITpunnun IMaynu.

20. [TpaBuno Xynna.

21. IpaBmia KieukoBckoro (mepBoe U BTOPOE).

22. Krnaccuduranus snementos JlaByasbe, [ebopeiinepa, [llankparya, Heronenaca, Maiiepa.

23. Otkpeitue JI.M. MenaeneeBbIM MEPUOIUYECKOTO 3aKOHA U MEPUOANYECKON CHUCTEMBI (cTapas U HOBas (GOPMYIHUPOBKH).
24. CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. IleprroandHOCTE CBOICTB aTOMOB 3JIEMEHTOB (aTOMHBIE paJlyChl, SHEPTUS MOHMU3AINH, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENEHOCTb.

26. 3HaueHune nepuoandeckoro 3akoHa .M. MenneneeBa u TeOpUU CTPOCHUS aTOMa.

27. Kakwue Bompoch! pemaer XuMu4eckasi TepMoJIMHaMuKa?

28. JlaiiTe XapaKTepUCTHKYy OCHOBHBIM ITOHATHAM TEPMOAWHAMUKY: BHYTPEHHEH 3HEPIUH, TEIUIoTe, padoTe, SHTAIBIIHIH.
29. KakoBa cyrb mepBOro Hauajna T€PMOAMHAMHUKH?

30. YT0 Ha3BIBAaeTCs TEILIOBBIM (P(PEKTOM XUMUYECKOH peakiun. UeM OTIMYAIOTCS YpaBHEHHS XMMHUYCCKUX PEaKUUil OT
TEPMOXUMHYECKHX.

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

32. KakoBa cyrb Broporo Hayana tepmoaunHaMmuku? Uro takoe KIIJ[ TemiaoBBIX MalluvH, IOY€MY OH BCErJa MEHBIIEe
eIMHAIBI?

33. UYro Takoe cBobomHas 3Heprus [mO0ca, cBA3aHHAS SHEPTHS U YHTPOIHSA?

34, Kak ompenenuTs BO3MOKHOCTh CaMOIIPOU3BOJIFHOTO MPOTEKaHNUS XUMUYECKHX PEAKIi, X HalpaBIeHHOCTb U Mpenen?
35. Onpenenurs TEIUIOTY CTOPAaHUsS 3TUJIEHA 110 PEaKLUU:

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

36. ecmu AHoOp (C2H4) = 2 x/Ix/monb, A Hobp (CO2) = -394 x/Ix/Moib,

37. AHo6p (H20x) = -284,9 xJ[»/Mob

38. KakoBa TemioTBOpHas CIIOCOOHOCTH ATOTO Tasa.

39. Beranenmuts AG°298  peakiim M ONpeAenuTs MOXeT JH ObITh BoccTaHoBIeH NiO 10 Ni o peakmun aTroMHHOTEPMIH?
AG(NiO) = -211,6 kIx/monb, AG(H20) = -1582 xJ{»/mMonb.

40. Paccunrare AG® 298 peakuuu

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

41. U OIPEACINUTD, BbIIIE KAKOW TEMIEPaTypbl BO3MOXKEH IIPSIMOH IIpoLecc.

42. He npousBoas Beramcienuit, ycranosuts AS°298 cienyromux peakuuii: 2NH3(r) = N2(r) + 3H2

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

44. Ha ocHoBaHMM n300apHO-M30TEPMUYECKIX TMOTCHIMAIOB ONPEAENNTE, BOZMOXKHA JIM PEaKknus CHHTE3a aMMHaKka B
CTaHJAPTHBIX YCIOBUAX?

45. Ha ocnoBanuu 3HaueHuii A G° 298 odpasoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojieii HauboJyiee ycToHunBa.
46. [Tpu B3ammopeiicTBun *xene3a ¢ xiaopom obpasyercst FeCl2 wim FeCl3? Jlokaxxute TepMOIMHAMUIECKH.

47. Bo3MosxHO 51 pacTBopeHHe anmoMuHMs B Bone mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Bausier nin arperaTHOe COCTOSHHE MPOCTBIX U CJIOXKHBIX BEILECTB HA BEIMYMHY MX TEPMOJWHAMHYECKUX XapaKTEPUCTHUK:

AH298, AG® 298, S°298. IIpuBenure npuMepsl.
49. JlaiiTe ompeneneHne MOHATHIO MAaccoBast AOJIs, IPOLEHTHas KoHIeHTpanus. [Ipuseaurte GopmyibL.




50. Jlaiite ompezneneHre MOHATHIO oObeMHas fnomd. [Ipusenure GpopMmyrsl.

51. Jaiite ompeneneHre MOHATHIO MOJISIPHAS. KOHLEHTpAIHs (MOJSIPHOCTE). [IpuBenute popMyIbL.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAs KOHIICHTpanys (HOpManbHOCTE). [IpuBennTe GopMyIHL.

53. JlaiiTe ompezneneHne MOHATHIO MOJISUIbHAS KOHIEHTpanus (MOIAIbHOCTH). [IpuBeaure Gopmymst.

54. Haiite onpenenenue MOHATHIO TUTP pacTBopa. [IpuBeante Gpopmysbl.

55. JaiiTe ompeznerneHre MOHATHIO MOJIBHAS JIOJIST PACTBOPEHHOTO BemlecTBa. [IpuBenure GopMyIbL.

56. JlaiiTe ompeneneHne MOHATHIO MOJNBHAs IO pacTBopuTens. [IpuBemure GopMyIsL.

57. JlaiiTe ompezaeneHre MOHATHIO INIOTHOCT pacTBopa. IlpuBeaure Gopmymst.

58. B 500 mut Boasl pactBopuian 448 i1 razoobpasnoro NH3. Haiiaute MaccoByro J0JI0 aMMHaKa B pacTBOpE.

59. B 400 mut BozpI OpocHITM KycoueK KapOuja KajblHs IPH 3TOM BbLACTHIOCH 9,96 1 ra3a. Haiimute maccy
MOJYYIHBIIETOCS OCaJKa U OCTaBIICHCS BOJIBL

60. Ckonpko TpamMmoB xsopufa xxene3a(Ill) mago pactBoputs B 0,5 kr Bogs! quis npurorosiaeHus 20% -ro pacrsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 /M) pactBopmmm 100 i1 razoo0pa3zHoro ximopoBogopoaa. Onpenenure w
HCI B pactBOpe mocie 1o6aBIeHNS XJIOPOBOIOPOAA.

62. Paccunrare MomspHOCTE 40%-r0 pacTBOpa XJIOPOBOAOPOJHOM KUCIOTHI 1. 1,2 T/MIL

63. Paccunrate HOpManbHOCTH 40%-r0 pacTBOpa XJIOPOBOAOPOIHOM KHCIOTHI TUI.1,2 T/MIL

64. Paccuanrate MomsuteHOCTE 40%-T0 pacTBOpa XJIOPOBOIOPOIHON KUCIOTHI L. 1,2 T/MIT.

65. PaccunTaTth MONBHYIO HONIO pacTBOpeHHOTO BemecTBa 40%-ro pacTBOpa XJIOPOBOZOPOIHOM KUCIOTH Il 1,2 T/MiI.
66. Paccuurats MonmbpHyI0 momto pactBoputenst 40%-ro pacTBopa XJIOPOBOJOPOAHON KHCIOTHI MI.1,2 r/Mi.

67. [lepeuncnute cBOMCTBAa MOJNEKYISAPHBIX pa30aBlIEHHBIX PACTBOPOB.

68. B gem cymHocTs 3akoHa Payna?

69. IMouemy pacTBOpPHI 3aMep3aroT IpH Oosiee HU3KHUX TeMIepaTypax, a KUMSAT IpH OoJiee BBICOKHX TEeMIIepaTypax, deM
YHUCThIE PACTBOPUTEIH?

70. KakoB ¢m3udeckuii cMBICT KPHOCKOIIMIECKOH MOCTOSHHOM?

71. UYro Takoe aHTU(PH3BI U KAKyl0 POJIb OHH MTPAIOT?

72. Ocmoc, ocMoTHueckoe naBineHue. 3akoH Bant-T'ododa.

73. Kakue pacTBopuTeNnn Ha3BIBAIOTCS JIEKTpoiuTamMu’? B ueM mpuuMHa WX OTKIOHEHHS OT 3akOHOB Payns u Baut-T'odda?
74. KakoB cMBICIT H30TOHHYECKOTO KO QHUITNEHTa M KaK OH CBS3aH CO CTENEHBIO JUCCOIMALUH HJICKTPOIUTOR?

75. B uem cyrs 3akoHa pasbaBnenus OcBanbaa?

76. B uem oTnunuue CUIBHBIX U CIA0BIX 3JIEKTPOIUTOB?

77. Uro takoe Tocon-40 u Tocon-60, rae oHU NpUMEHSIOTCS?

78. CKOJIBKO 3THJICHITIMKOJIS HY)KHO PacTBOPHUTH B 1 J1 BOJBI, YTOOBI TeMIlepaTypa 3aMep3aHus pactBopa crama 30°C?

79. ITpu xakoii Temnepatype Oymer 3amep3aTb 45%-if BOAHBII pacTBOp MNIHMLIUpPUHA?

80. Onpenenuts TeMIepaTypy 3amep3aHust 5%-HOro BOJHOIO pacTBOpa XJIOpHJa KajlbLUs, €CIIU CTEHEHb €ro IUCCOLUALUU
paBHa 70%?

81. CKOJIBKO TPaMMOB TNIFOKO3BI HY)KHO 100aBUTh K 100 r Boabl, uToObI pacTBOp 3akumen mpu 110°C?

82. Boruucnuts ocmotuueckoe nasnenue 0,01M pactBopa K25S04 npu 18°C. Crenenps quccounuanuu cojiu B pactBope 87%.
83. JaiiTe onpenenenue NOHATHIO TUAPOJIN3 CoJied. TUNMYHBIE Clydyau THUIPOJIHU3a.

84. Koncranra ruaponusa.

85. CreneHp TUApOIU3a.

86. I'uaponu3s conu 00pa3oBaHHON caboi KUCIOTON M criibHBIM ocHoBaHueM: CH3COOK.

87. T'uaponu3 comu 0Opa3oBaHHOM ClIabOi KHCIOTOH W CHIIBHBIM ocHoBaHMeM: Na2CO3.

88. I'unponus comu oOpa3oBaHHOI craboi KUCIOTOH M CUIBHBIM ocHOBaHHeM: K3PO4.

89. I'uaponu3 conm oOpa3oBaHHOM caboil kuciaoroit u cnabbim ocHoBanueM: CH3COONH4.

90. T'uaponu3 conu 00pa3oBaHHOM ClIa00N KHCIOTOW | CllaObIM ocHOBaHHMeM: Al2S3.

91. I'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW ¥ ciadbiM ocHoBaHmeM: NH4CI.

92. I'maponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHueM: CuCl2.

93. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW M ciabbiM ocHoBaHueM: FeCl3.

94. T'uaponu3 conu 00pa3oBaHHOMN CHIBHON KHCIOTOW M ciabbiM ocHoBaHWeM: CuSO4.

95. I'unponus conu 06pa30BaHHOM CUIBHON KHCIOTOH H crabbiM ocHoBaHHeM: Fe2(S04)3.

96. I'uaponu3 conm 0Opa3oBaHHON CHIIBHON KHCIIOTOW M CUJIbHBIM OCHOBaHHeM: Na2S04.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKHUCIEeHUs. IIpuBenure a3o0TconepKalue COSAUMHEHHUS CO BCEMHU BO3MOXKHBIMU
CTEIEHSIMH OKHCIICHUS a30Ta.

98. [IpuBeaute npaBuia s BEIYUCICHUS CTEICHNM OKHCIEHUS DJeMEHTa B COSAMHEHUH (TIPUBEIUTE IMPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENBHBIE peakiun (OBP), okucieHne U BocCTaHOBJICHHE
(mpuBeANTE IPHIMEPHI).

100. Knaccuduxaius oKuCIUTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUil (MEXMOJICKYIIPHbIE W BHYTPUMOJICKYISIPHBIE, PEaKIUU
CaMOOKHCJICHU-CAMOBOCCTAHOBIICHHUS (IUCTIPONIOPLIMOHNpOBaHus)). IIpuBenure npumepsl.

101. Oxucnuteny (IPUBEAUTE MPUMEPHI).

102. BoccranoBuTenu (IpUBeIUTE IPUMEPHI).

103. BemiectBa, o6nanarone OKUCIUTENbHO-BOCCTAHOBUTENLHON JABOMCTBEHHOCTBIO (PUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3 QPHUIIMEHTOB METOIOM 3JICKTPOHHOTO OanaHca (MPUBEAUTE MPUMEPHI).
105. Cocrapnenne ypaBaenuii OBP u paccraHoBKa KO3(pGHUIHEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJIOM TIOTYpPEaKIHii)
(mpuBeaUTE IPHMEPHI).

106. OKBHBAJECHTHl U MOJIIPHBIE MAcChl SKBUBAJIEHTa OKUCIHUTENS U BOCCTAHOBUTEINS (IPUBEIUTE MPUMEPHI).

107. Urto Takoe anekrpornpoBoaHOCcTh? [IpOBOAHMKY ITEPBOTO W BTOPOTO poJa.

108. Kak BOo3HMKaeT CKauOK MOTEHIMAIa Ha FPaHMLE MeTalI-31eKTponuT? IloHsTHe HOPMaNBHOIO 3JIEKTPOJHOIO

noTeHuuana. ¥YpassHenue HepHcera.




109. Uro Takoe TralbBaHUYECKUI 3JIEMEHT, U KaKue MPOIEeCChl MPOUCXOIAT IPH ero padboTe?

110. lanpBaHuyeckuii 3aeMeHT SIKoOu-J{aHusis.

111. OJ1C ranpBaHUYECKOTO yieMeHTa. YpaBHeHue HepHcra.

112. Uro mpencrasiseT co00i HOPMaIBHBIA BOZOPOIHBIH 3IEKTPOA?

113. lanbBaHUYECKUI DJIEMEHT COCTOMT M3 KOOAJIBTOBOIO 3JIEKTpoa, norpyxeHHoro B 0,1M pactBop Hutpata kobansta (II),

Y HUKEJIEBOTO IEKTPOJa, IOTPYKEHHOTo B pacTBop HuTpata Hukens (II). KakoBa noimkHa ObITh KOHIEHTpALUs COJIM HUKEIIS,
YTOOBI AJIEKTPOIBIIKYIIAst CHIIA TAKOTO 3JIEMEHTa OBLIA paBHA HYIIO?

114. CocraBpTe cxeMy rambBaHuueckoro snementa u3 nap Ni/Ni2+ u Cu/Cu2+. Ykaxxute HalpaBleHHE TOKAa BO BHyTpEHHeENH
Y BHEIIHEH LIETISIX.

115. BeraucnuTe moteHnman npu temmneparype 25°C MarHueBoro 3jiekTpoaa, norpykennoro B 0,01 M pactBop cynbdara
Marsusl.

116. Boruucnute 3C ranpBaHHYECKOTO 3JIEMEHTA, COCTABIECHHOTO M3 AJIEKTPOJIOB: METAIUIMYECKOTO KaJIMUsl, TOMEIIEHHOTO
B 0,01 M pactBop cynbdara KaaMusi, 1 METAJUTMIECKOTO KaJMHsI, TIOMELIEHHOTO B 2 M pacTBoOp Cynb(ara KaJMHusl.

117. Kaxkme ObIBaloT akKyMymmsATOpHl M Kak OHH paboTaior?

118. Uro Takoe KOPPO3US METAJJIOB, U KAaKOBBI METOMABI OOpPHOBI ¢ HElt?

119. Kakas xoppo3susi Ha3biBaeTcst xumudeckoi? [IpuBectn nmpumepsl.

120. Kaxkast koppo3ust Ha3bIBaeTCs 3IEKTPOXUMHUUecKoi? [IpuBecTrn mprMepH.

121. IMTouemy sxene3o0 MpH CONPHUKOCHOBEHHH C OJIOBOM OKHCISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xyopuia HaTpus MOMEIeHa IUIaCTUHKA U3 XKeJe3a U JKele3Has IUIACTUHKA, CHasHHas ¢ MeJblo. B kakom
ClTydyae KOppo3Hs poTeKaeT HHTeHCHBHee? OTBET MOTUBHPYHTE.

123. JI1 3aIUTBl OT KOPPO3HUHM CILIABbl AJIFOMHUHUS, B YACTHOCTH JIOPAJIIOMUHUI, IOKPBIBAIOT TOHKUM ClIoeM antoMuHusA. Ha
KaKOM CBOMCTBE aJIFOMHHUS 9TO OCHOBAHO?

124. B Boay moMeleHsl MIACTHHKA OL[MHKOBAaHHOTIO KeNe3a U MJIACTHHKA JTyXKeHoro skenesa. Kak mpoTekaer koppo3us B
MEPBOM U BO BTOPOM cirydae?

125. Kak mpoTekaeT mpouecc KOppo3uu Kejes3a, MOKPBITOTO CI0EM HHKENs, B KUCIOW U LIEIOYHOU Cpele, €ClU LeT0CTHOCTh
1081 HapyuieHa?

126. Yro Takoe OKCHIHAS IUICHKA, U KaKHe METaJuIbl ee 00pa3yror?

127. Kak Bauser Bennuuna pH cpenbl Ha KOppo3uUI0 aqIOMUHMS, LUHKA U kene3a’?

128. Ha yem ocHOBaHa 3aIInTa METAIOB C TIOMOIIBI0 HHTHOUTOPOB?

129. Iepeuncnute BakHEHIINE METOJBI 3aLUTHl METAIUIOB OT KOPPO3HH.

130. [ToyeMy XMMHUYECKH YHCTOE JKeJle30 sABIseTcs 6ojee KOPPO3HOHHOYCTOHYMBEIM 110 CPABHEHHIO C TEXHUYECKAM?

6. YHEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JUTEpaTYpa

ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 | Hwurosuu U. K. Kypc ananuTrueckoit Xumun: yaeOHUK CII6.: JIans, 2004 94
JI1.2 |I'pannoepr U. U., Ham | Oprannyeckas XuMusi: y4eOHUK Cankr-IlerepOypr: | DnekTpoH
H. JL Jlanp, 2023 HBIN
pecype
JI1.3 | Hurmatymaun H. T dusnueckas U KOJUTOUIHAS XUMUSL: yaeOHoe mocoOue Cankr-IlerepOypr: | DnekrpoH
Jlans, 2022 HBIA
pecypce
J1.4 [Tensdpman M. U., Xumust: yaeOHHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2025 HBIN
pecypc
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 | Xomuenko I'. IT,, Heoprannueckas xuMusi: yaeOHHK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009

6.3.1 IlepevyeHnb MpOrpaMMHOro odecrevyeHust

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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnekrponHsblil nepuoguuecknii cnpaBoyHuK «Crucrema TAPAHT». [lonmHoTEeKkCcTOBBIN, 0OHOBIIEMBIi. [locTyn o
JIOKaJIbHOU CETH aKaJeMHUH

6.3.2.2 | DrexTpoHHAass OMOIMOTEYHAs CHCTeMa M3IaTeNbeTBa «JlaHby. [ToTHOTEKCTOBAS AIMEKTPOHHAS OHOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYCHHBIH TOCTYN Yepe3 GUKCHPOBAaHHBEIN BHEIIHUH [P anpec akameMnu HeOTpaHHYEHHOMY
KOJIMUECTBY HOJIb30BaTeNel U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI k cetu MuTepHert.http://e.lanbook.com




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb
YuebHast aynuTOpus CTOJBI, CTYIBS yICHUIECKHE, JEMOHCTPAIIOHHOE 000pyIOBaHNE
(mpoextop ACER (1 mwr.), nudpoas untepakruBHas nocka (1 mr.),
322 Jlex niepcoHasbhbli kommbiorep ACER (1 1mT.) ¥ yaeOHO-HATIAAHbIC
TOCOOHS
YuebOHast aynuTOpus [xad co crennann3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,

MUTIETKY, IITATUBBI, MEPHBIE CTAKAHBI, XUMUYECKHE peakTHBHI) (1
mT.), mKad BeITHKHOH (1 T.), Tabnuna «PacTBOPUMOCTb KUCIOT U
427 JIa6 ocHoBanui» (1 mT.), Tabimna «Ileproamueckas cucrema
MenneneeBay (1 mrt.), gocka kimaccHas (1 mr.), cTonbl 1a00paTOPHBIE
(5 mwt.), Tabyperku (19 mt.), cron npenogasarens (1 wrT.), pakoBHHA
(1 mwrt.), ety /m (1 wir.)

ITomemmenue aus Crousl (28 mmT.), cTynbs (48 mrt.), mkad 1 CTeIUIaXH C JIUTEPaTypo,
CaMOCTOSATENBHON PabOTHl | KOMIIBIOTEPHAS TEXHUKA C BO3MOYKHOCTBIO IIOAKIIIOYEHHS K CEeTH

1-204 CP "NuTepHeTr" U oOecreyeHneM JOCTYNa B JIEKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3auu(4 mrT.).
IMomemnienne s KoMmrprotepHas TeXHHKa C BO3MOKHOCTBIO OAKITIOYCHHS K CETH

1-401 Cp camMoCTosATeNBHON paboThl | "MHTepHET" 1 00ecnieueHneM TOCTYIa B JIEKTPOHHYIO

“H(POPMAIIMOHHO-00Pa30BATENbHYIO CPEAY OpraHU3aluU (HOYTOYKH,
TIepCOHABHBIE KOMITBIOTEPHI) (4 1IT.)

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Cnenudukoii 3a04H0# GopMbl 00ydeHHs sIBISETCS Mpeobiiaiaroliee KOJIMYECTBO YaCOB CAMOCTOSATENBHOM pabOoThI 110 CPaBHEHHIO C
AyIUTOPHBIMH 3aHATHSIMH, TOTOMY METOIMKA H3YIeHH Kypca IpeycMaTpuBaeT Hapsay ¢ JEKIMSAMH U J1a00paTOPHBIMA
3aHATHAMHE, OPTAHU3ALNIO CAMOCTOSTEIbHON pabOTHI CTYyACHTOB, IIPOBEICHNE KOHCYIBTAINH, TEKYIIETro U IPOMEXYTOUHOTO (opM
KOHTPOJIS.

CryzneHTsl, U3y4aromue AUCHUILINHY « XUMHUSD», JOJDKHBI 00J1a/laTh HaBbIKaMK paboThI ¢ ydeOHOM JINTepaTypoil U JpyrumMu
MH()OPMANMOHHBIMA HCTOYHUKAMH, B TOM 9HCIIC, THTEPHET-CAHTaMH, a TaKXKe BIIaJIETh OCHOBHBIMH METO/IAMH, TEXHUKOH 1
TexHoNoruel coopa u 06paboTku HHPOPMAIHN.

CamocrosiTenbHas padoTa CTYAEHTOB 3a04HOM (hopMbI 00ydeHHs! JOJDKHA HAYMHATBCS C 03HAKOMIICHUSI C paboueli mporpaMmoii
JUCIUIUIAHEI, B KOTOPOI epeYrCIIeHbl OCHOBHAS U IOTIOJHATEIBHAS JIATEPaTypa, yaeOHO-METOIMIECKHE 3aJaHNs HEOOXOJIMbIe
JUISL M3y9EHHS AUCIUTUIHHEI M pa0OTHI HA TaO0paTOPHBIX 3aHATHIX.

[penonaBaTens B npoliecce ayAUTOPHBIX 3aHATHH OCBEIAET OCHOBHBIE KIIIOYEBBIE TEMbI AUCLUIUIMHBI 1 00pallaeT BHUMaHUE
CTYJICHTOB Ha TO, YTO OHHM JIOJDKHBI BCIIOMHHUTB U3 PaHEe MOTy4eHHbIX 3HaHUH. VI3ydeHne kaXk1ol TeMBl cielyeT HauuHaTh C
BHIMATEIBHOTO 03HAKOMIICHHUS ¢ HA00pOM BoIIpocoB. OHM OPHEHTHPYIOT CTYAEHTA, TOKA3bIBAIOT, YTO OH JOJDKEH 3HATH 110 JaHHOM
Teme. CiemyeT UMeTh B BUIY, YTO YIEOHUK MM ydeOHOE TOCOOHe NMEeT CBOIO JIOTHKY IIOCTPOCHUS: OJJHH aBTOPHI OoJIee IHPOKO,
a apyrue 6osiee y3KO pacCMaTPHBAIOT Ty MM MHY!O ITpobiemy. [1pu usydenny o060 TeMbl paboueil IporpaMMbl ClleyeT
TIOCTOSTHHO OTMeYaTh, KaKHe BOTIPOCHI (ITyCTh B HHOM JIOTHYECKOH MOCIIeIOBATEIFHOCTH) PACCMOTPEHEI B TAHHOW TJIaBe yIeOHMKa,
y4eOHOTO 1Moco0usl, a Kakue OImymieHsl. [1o 3aBepireHn: paboTh! HaJ yIeOHIKOM JOJKHA OBITh ICHOCTh B TOM, KaKHE TEMBI,
BOIIPOCHI ITPOrPaMMBbI Y4EOHOTO Kypca BbI Y)Ke M3yUHJIM, 8 KaKUE MPEACTOUT U3YIHTh 110 JPYTUM UCTOUYHHKaM. B ciydae
BO3HHKIINX 3aTPYyIHEHNI B TOHNMaHNH y4€OHOTO MaTepHaa clielyeT 0OpaTHThCs K APYTUM UCTOYHUKAM, I7Ie H3JI0’KEHHE MOXKET
OKa3aThCs 00JIee TOCTYITHBIM.

IToHumanue u ycBOGHUE COAEPKAHHS Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HAHHS OCHOBHBIX TEPMUHOB U MOHATHH, HCIIOJIB3yEMBIX B
JAHHOM AMCLUIUIMHE [0 KaXI0i KOHKPETHOH Teme. i1 3TOro CTYJeHT J0JKEeH UCIIONb30BaTh ONPE/EICHUS] HOBBIX TEPMUHOB,
KOTOPHIE JJABAJIMCH Ha JICKIIHH, a TAKXKE B PEKOMEH/IOBAaHHBIX YIeOHBIX M HHPOPMAIIMOHHBIX MaTepHajax.

[Ipu u3ydeHnN TUCIUIIIHHEL « XUMHSD) CIIETYeT YCBOUTS!

1. TeopeTnyeckue OCHOBBI XUMHUH.

2. TIpuHIMITB ¥ METOJIBI XMMUYECKOTO aHaIIH3a.

3. IIpUHIAIIEI 1 METOIBI XUMUYECKOTO KOJIMYECTBEHHOTO aHaIN3a (TPABUMETPHS U THTPHUMETPHS).

4. Teoperuueckue OCHOBBI (PU3UKO-XUMHUYECKIX (MHCTPYMEHTAIBHBIX) METOI0OB aHAIHN3a, UX IPUMEHEHHE I ONIPEAeIeHUs
KaueCTBEHHOTO ¥ KOJMYECTBEHHOTO COCTaBA aHAIU3UPYEMBIX OOBEKTOB.

CoBpeMeHHBIE CPEIICTBA CBSI3H TO3BOJISIOT CTPOUTH B3aMMOOTHOIIECHHS C TIPEHOIaBATEIIEM U BO BPEMs CAMOCTOSITENIbHON paboThI ©
MIOMOIITBIO HHTEPHET-BUCO-CBS3H, a HE TOJIBKO BO BPEMsI ayINTOPHBIX 3aHATHH U KOHCYIbTAIMH. JIJIs TPOAYKTUBHOTO OOIIEHHS
CTYJICHTY HEOOXOIMMO BJIa/ICTh HaBBIKAMM JIOTUYHOTO, IIOCJIEJOBATEIBHOTO U MOHITHOTO M3JI0KEHHS CBOETO BOIPOCA.
JXenatenbHo, 4TOOBI CTYJICHT 3apaHee HAINCAN 3JIEKTPOHHOE ITHChMO, B KOTOPOM IIEPEUHCIIIII HHTEPECYIOINE €T0 BOIIPOCH! MIIN
BOIIPOCEHI, M3Y4dEHIE KOTOPHIX NPEACTABIECTCS eMy 3aTpyIHUTENBHBIM. DTO acT BO3MOKHOCTD IPETI0IaBaTeIIi0 OTIEPAaTHBHO
OTBETUTH CTYAEHTY I10 UHTEPHET-CBA3HU U 00JIee KaUeCTBEHHO MOTOTOBUTHCSA K MOCIIEMYIOMINM 3aHATHAM.

I[ToHBIH KOHCIEKT JICKIUH 1 3a/laHui U CAMOCTOSTEIILHOM pabOTHI CTYACHTOB, APYrie HE0OXOMMMbIC METOANIECKHE
PEKOMEHIAINN pa3MeIeHEI B ceTH MIHTepHeT.

Heo6xoauMo 0OTMETHTB, YTO CaMOCTOSITENIbHAS paboTa C TUTEpPaTypOl U MHTEPHET-UCTOYHUKAMH HE TOJIBKO MOJIe3Ha KaK CPEICTBO
6oJee rIyOOKOTo M3yd4eHHsl TF000H AUCIMIUIMHBL, HO U SABJISETCS HEOTheMIIEMOH yacThio Oymyieil npodeccnoHaabHOM
JIeSATEIHOCTH BBIITYCKHHUKA OaKalaBpHaTa.




MNPAJIOXKXEHUSA




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



