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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, 0oy., M.B. IIpoxkonvesa,kano. buon. Hayk, doy., H.B. Cepeoa

[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 | ens — popMupoBaHIE HABBIKOB HCIIOIH30BAaHMS XMMUUCCKUX 3HAHUN M YMEHHH JUIS YCIEIIHOTO H3ydeHHs
MOCNIEAYIOMNX OOIIEHAYIHBIX U CTEUaNbHBIX JUCIUIIINH, a B JadbHEHIIeM — Ul YCIEIHONH TBOpYECcKoil IesTeIbHOCTH
CTELHAaINCTA.

1.2

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazgen) OITOIT: b1.0

2.1 | TpeGoBanusi k NpeABapUTEIbHOIl IOATOTOBKE 00y4aIOLIerocs:

2.2 | JucuMJIMHbI M IPAKTUKH, 1JI51 KOTOPbIX OCBOCHHME JAHHOM AMCUMIJIMHBI (MOAYJIA) HEOOXOAUMO KaK
npeauecTByoLIee:

2.2.1 | deranu MaiiH, OCHOBBI KOHCTPYHPOBAHUS U TIOJbEMHO-TPAHCIIOPTHBIE MAIIUHBI

2.2.2 | KoMmploTepHO€E IPOEKTUPOBAHHUE

2.2.3 | MarepuanoBeieHIE U TeXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAIOB

2.2.4 | Metpoorus, CTAaHAAPTU3AINS U CEPTUDHUKAIHS

2.2.5 | @unocodpus

2.2.6 | DxoHOMUUECKAs TEOPUS

2.2.7 | I'mnpaBnuka

2.2.8 | lBurarenu BHYTPEHHETO CTOPAHUS

2.2.9 [HanexxHOCTh MAIIMH U 000pyIOBaHHS

2.2.10 | CunoBble arperaTsl MalluH

2.2.11 | ConpoTuBIeHHE MaTEPUATIOB

2.2.12 | Teopust MEXaHU3MOB M MalIH

2.2.13 | Tunaxk TEXHUYECKUX CPEACTB OOCTY)KUBAaHUS U PEMOHTA MalIMH U 000PYIOBaHUS

2.2.14 | OcHOBBI B3aMMO3aMEHSIEMOCTH U TEXHUYECKHE U3MEPECHUS

2.2.15 | TenmoTexHUKa

2.2.16 | DneKTpOTEXHHUKA U IJEKTPOHUKA

2.2.17 | ABTOMaTHKa

2.2.18 | Oxpana Tpysna Ha npegnpuatusx AITK

2.2.19 | IIpousBoacTBeHHAs MpaKTHUKa, HAYIHO-HUCCIIEN0BATeNIbCcKas paboTa

2.2.20 | DneKTpONPUBOA U dIEKTPOOOOPYIOBaHHUE

3. KOMIETEHIAY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIHUIIINHBI
(MOJY.JIST)

YK-1. Criocoben OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CHHTE3 I/IH(I)OpMaI_II/II/I, MNPUMCHSATH CHUCTEMHBIN TOJAXO JJIs
peuICHNA TOCTAaBJICHHBIX 3a1a4

VK-1.1 3HaeT: MeTOIVMKH TTOHCKa, cOopa n 00pabOTKH HHPOPMAIINH, METO]] CHCTEMHOTO aHAJIH3a

VK-1.2 YMeeT: IpUMEHATh METOIUKH TIOHCKa, cOopa, 00paboTKN HH(POPMAIHH, CHCTEMHBIH MOJX0 JJIS PEIICHHS TIOCTAaBICHHBIX
3a7ad U OCYIIECTBISATh KPUTHUECKUH aHAIN3 M CHHTE3 HH(OpMann, IOTydeHHON 13 aKTYalbHBIX POCCHHCKHX U 3apyOeKHBIX
HCTOYHUKOB

VYK-1.3 NmeeT HaBBIKK: IOUCKA, cOOpa U 00pabOTKH, KPUTUUECKOTO aHaJN3a U CUHTEe3a MH(OPMAIIUH, ISl PELICHUS
MOCTaBIICHHBIX 3324

OIIK-1. Crocoben peuiaTh TUIIOBBIC 3ala4n HpO(l)@CCPIOHaHLHOﬁ JCATCIIBHOCTH HAa OCHOBEC 3HAHUI OCHOBHBIX 3aKOHOB
MAaTCMAaTUYCCKUX U €CTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIX TeXHOJ’[Ol"Hﬁ;

OIIK-1.1 I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MATEMAaTHUYCCKHUX U €CTCCTBCHHBIX HAYK, HCO6XOZ[PIMBIX I peIICHUA
THITIOBBIX 3a1a4 HpO(l)@CCPIOHEUIBHOﬁ JCATCIIBHOCTH

OIIK-1.2 Vicnionb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH JJISl PELICeHNUs TUIIOBBIX 33/1a4 B COOTBETCTBHUH C
HaNpPaBIEHHOCTHIO NPOPECCHOHANBHON AEATENbHOCTH

OIIK-5. Cioco0OeH yuacTBOBaTh B IPOBEICHUH YKCIICPIMEHTAIBHBIX HCCIEAOBAHUI B TPO(ECCHOHATBHON AESTENEHOCTH;

OIIK-5.1 3HaeT coBpeMEHHBIC METOIBI IKCIIEPUMEHTANBHBIX UCCICIOBAHUH B TPOGECCHOHATBHON IeITEIbHOCTH

OIIK-5.2 ITox pyKOBOJICTBOM CIICIMAIIACTA YIACTBYET B MPOBEICHUH YKCIICPHIMECHTAITBHBIX UCCIIEIOBAHUIX B IPO(ECCHOHATBHOM
JIESITENTbHOCTH

B pe3yabTaTe 0CBOCHUS TUCHUILINHDBI Oﬁy‘lamﬂll/lﬁCH JOJIKCH

3.1 | 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 YK-1.1 VK- JI1.1 0 0 VYueOHas
TexHuKd. OCHOBHBIE MTOHATHS U 1.2 VYK-1.3 JI1.2J12.1 JIACKYCCHS
KOJINYECTBEHHBIE 3aKOHBI XUMHH /JIex/ OIIK-1.1 JI2.2713.1
OIlK-1.2 3132
OIIK-5.1
OIIK-5.2
IIpeamer u 3HaYEHUE XUMUM B Pa3BUTUU 1 7 VYK-1.1 VK- J1.1 0 0 TecrtupoBanue
TeXHUKH. OCHOBHBIE IOHATHS U 1.2 VK-1.3 JI1.2J12.1
KOJIIYeCTBEHHBIE 3aKOHBI XuMuH /Cp/ OIIK-1.1 JI2.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Crpoenue atoma /JIex/ 1 1 YK-1.1 VK- JI1.1 0 0 VYuebHas
1.2 VK-1.3 JI1.2712.1 JIUCKYCCHS
OIIK-1.1 J12.2J13.1
OIlK-1.2 3132
OIIK-5.1
OIIK-5.2
Crpoenne atoma /Cp/ 1 4 VYK-1.1 VK- JI1.1 0 0 TectupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Iepuonuueckuii 3akon JI.W1. Menneneesa. 1 8 YK-1.1 VK- JI1.1 0 0 TecrupoBanue
Xummaeckas cBs3b /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIlK-1.2 3132
OIIK-5.1
OIIK-5.2
Pa3znen 2. O01mue 3aK0HOMEPHOCTH
XHMHYECKHX IPOIEeCcCOB
DHepreTrKa XMMUYECKHX TporieccoB /JIex/ 1 2 YK-1.1 VK- JI1.1 0 0 VYuebHas
1.2 VK-1.3 JI1.2712.1 JICKYCCHS
OIIK-1.1 JI2.2713.1
OIlK-1.2 3132
OIIK-5.1
OIIK-5.2
DHepreTrKa XMMUUECKHX mporieccos /J1ad/ 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc.
1.2 YK-1.3 JI1.2J12.1 Pabora B
OIIK-1.1 JI2.2J13.1 MalJIbIX
OIIK-1.2 2122 TpymImax.
OIIK-5.1 Odopmenue
OIIK-5.2 OTyeTa 3aIuTa
nabopaTopHOit

paboTs




OHepreTuka XUMHIECKHX TporeccoB /Cp/ VYK-1.1 VK- J1.1 TecrtupoBanue
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Xumunueckast kuHeTHka. CKOpocTh YK-1.1 VK- JI1.1 VYueOHas
XUMUYECKUX peaxuuii. Karanus. 1.2 VK-1.3 JI1.2712.1 JIUCKYCCHS
Xumudeckoe paBHoBecue /Jlex/ OIIK-1.1 JI2.2J13.1
OIlIK-1.2 3132
OIIK-5.1
OIIK-5.2
Xumnueckas knHeTHKa. CKOpPOCTh YK-1.1 VK- J1.1 Ompoc.
XUMUYEeCKHUX peakiuii. Karamus. 1.2 VK-1.3 JI1.2J12.1 Pabora B
Xumudeckoe paBHOBecue /J1ab/ OIIK-1.1 JI2.2J13.1 MaJTbIX
OIIK-1.2 2132 rpynmnax.
OIIK-5.1 Odopmiienue
OIIK-5.2 oTyera
M3aIITa
nabopaTopHOH
paboThI
Xumnueckast knHeTrka. CKOpoCTh YK-1.1 VK- JIT.1 TectupoBanue
XUMUYeCKHX peaxkuuil. Karanus. 1.2 VK-1.3 JI1.2712.1
Xumnueckoe paBHoBecue /Cp/ OIIK-1.1 J12.2J13.1
OIlK-1.2 3132
OIIK-5.1
OIIK-5.2
Xummueckoe paBHoBecue /Cp/ YK-1.1 VK- J1.1 TecrupoBanue
1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Paznea 3. PacTBopbl
PactBopsl. JucnepcHbie cuctemsl /Cp/ YK-1.1 VK- JIT.1 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 3132
OIIK-5.1
OIIK-5.2
Teopust 31eKTPOIUTHYECKON YK-1.1 VK- JI1.1 TectupoBanue
nuccouunanyu /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2132
OIIK-5.1
OIIK-5.2
Bonopoansiii mokaszarens /Cp/ YK-1.1 VK- JIT.1 TectupoBanue
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 3132
OIIK-5.1
OIIK-5.2
Pa3znen 4. OkucanTebHO-
BOCCTAHOBHTEJbHbIE H
TEeKTPOXHMHYECKHE PO ECChHI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE YK-1.1 VK- JI1.1 Ormpoc.
nporieccsl /J1a6/ 1.2 YK-1.3 JI1.2712.1 Pabora B
OIIK-1.1 JI2.2713.1 MaJIbIX
OIIK-1.2 21032 rpymnmnax.
OIIK-5.1 Odopmitenne
OIIK-5.2 oTyera u
3aImTa
nabopaTopHOH

paboTHI




OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE 1 4 VYK-1.1 VK- JI1.1 0 0 TectupoBanue

mporieccel /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J13.1
OIIK-1.2 2122
OIIK-5.1
OIIK-5.2
DIEKTPOXUMHUYECKHUE TIPOIECCHI. 1 6 YK-1.1 VK- JI1.1 0 0 TectupoBanue
Onexrponus /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1
OIlIK-1.2 3132
OIIK-5.1
OIIK-5.2
XuUMHUYeCKUe UCTOYHUKHU ToKa /Cp/ 1 9 VYK-1.1 VK- JI1.1 0 0 TectupoBanue

1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1

OIIK-1.2 2122
OIIK-5.1
OIIK-5.2
Koppo3us u 3amura meramio /Cp/ 1 9 YK-1.1 VK- JI1.1 0 0 TectupoBanue

1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J13.1

OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Pa3gen 5. DinemeHTHI OpraHu4eckoi
XMMUH
CocraB, cBOICTBa U IepepaboTka 1 8 YK-1.1 VK- JIT.1 0 0 TectupoBanue
opranudeckoro Torumsa /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Paznen 6. Xumnueckast naeHTU(PUKALUA U
aHaJM3 BellecTBa
Xumudeckast uACHTU(UKALIMS BEIIECTB. 1 6 YK-1.1 VK- JIT.1 0 0 TectupoBanue
HucTpymeHTansHbIe MeTo 6! aHau3a /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2713.1
OIIK-1.2 21022
OIIK-5.1
OIIK-5.2
Pazgen 7. Jk3amen
KonTpons /Ox3amen/ 1 9 VK-1.1 VK- J1.1 0 0 Ompoc.
1.2 VK-1.3 JI1.2J12.1 ITucemennas
OIIK-1.1 JI2.2J13.1 pabora.
OIIK-1.2 21032 TectupoBanue.
OIIK-5.1
OIIK-5.2

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.2. IlpumepHBIii NepeyeHb BONPOCOB K IK3aMeHY

Yuebusit Moxyns 1. Benerne. CTpoeHue BemecTa

1. OCHOBHBIE XHUMHYECKHE IOHATHS. MaTepus U BemecTBO. ATOM, MOJIEKyIa, XAMUYECKHI dIeMeHT. BaneHTHOCT 1
CTEMeHb OKHCIIEHHUS 2JIeMeHTa. ATOMHas U MOJIeKynspHas Macchl. KonuuecTBo BeliecTBa — MOJIb.

2. ATOMHO-MOJIEKYJISIpHAS! TEOPHUS, 3aKOH COXPaHEHMs MacChl U 3Heprud, Ilepruoauueckuil 3akoH, TEOPUS XUMUYECKOTO
CTPOCHUS BELIECTBA. 3aKOH ABOTrapo U €ro cieicTBus, ypapHeHue Menzaeneesa-Knanelipona.

3. DOPMYITHPOBKU CTEXHOMETPHUUECKUX 3aKOHOB XMMHHM: MOCTOSHCTBA COCTaBOB, SKBHBAJECHTOB. [IOHATHE XUMHYIECKOTO
SKBHUBAJIEHTA DJIEMEHTA U COeMHEHUs. MonsipHas Macca SKBUBAJIEHTa U MOJISIPHBIM 00beM SKBHBAJIEHTA.

4. Oo6mee npezcraBieHne 06 aTrome. DIeMEHTapHbIE YaCTUIBI aTOMa, AaTOMHOE SIAPO, U30TOIIBI, H300aphl.

5. IloBenenue anekrpoHa B aroMe. KBaHTOBBIM XapakTep U3MEHEHUN 3Hepruu. JIBOMCTBEHHAs MPUPOJA DIIEKTPOHA.

6. I'maBHOe 1 opOHTanbHOE KBAaHTOBbIE YMCIa. MarHUTHOe KBaHTOBOE 4yncino. CIMH 3JIeKTpOHAa U CHMHOBOE KBAaHTOBOE

grcno. CxeMa CTpOCHUS AIICKTPOHHOW 000J0YKH aToMa 110 YeTHIpeM KBAaHTOBBIM 4nciam. [Ipuaiumn [Taymm.




7. OmnucaHue 3IeKTPOHHOH 000J0YKM aToMa 3IEKTPOHHBIME (OPMYNaMH U 3JIeKTpoHOrpadudeckuM MerogoM. IIpasuino
I'yana.

8. 3anoJIHEHNE 3JIEKTPOHAMH YHEPIETUYECKUX COCTOSHHUM aTOMa COIIaCHO NPUHLMITY MUHMMyMa 3Hepruu. IlpaBuia
Kneukosckoro. ITopsaok 3an01HEHHS 2JIEKTPOHAMHU SHEPIETUYECKUX YPOBHEN U ITOAYPOBHEH.

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

10. [Mepnoanueckuii 3akon JI. 1. Menneneesa. CoBpeMeHHast (OpMyIMpOBKa 3aKkoHa. [IpydnHa MeproIMIHOCTH U3MEHEHHS
CBOWCTB 3JIEMEHTOB U UX COETUHEHUI.

1. CTpyKkTypa HMEpHOAMYECKOHN CHCTEMBI 31eMeHTOoB. Ilepuosl, rpynmsl, moArpynmsl. Ilepuoaudeckoe M3MeHEHHE CBOICTB

XHUMHUYECKHX 3JIEMEHTOB. Pajinychl aTOMOB M MOHOB. DHEPTHsl HOHU3ALMU. DHEPTUs CPOJCTBA K AJICKTPOHY.
DNEeKTPOOTPULIATEIILHOCTD.

12. KucinoTHO-0CHOBHBIE I OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BellecTB. VI3MeHeHre KHCIOTHO-OCHOBHBIX U
OKHCITUTEIHLHO-BOCCTAHOBUTENBHBIX CBOMCTB BEIIECTB B 3aBUCUMOCTH OT CTEIIEHH OKHUCICHHUS DJIEMEHTA, OT ITOJ0KEHUS B TaOIHUIIE
JI. . Menpeneena.

13. XuMmudeckasi CBsI3b. YCIOBHA ee 00pa30BaHMA, MPUPOJA U apaMeTphl CBA3H.

14. KoBanentHas xumudeckast cBs3b. OIHOIIEKTPOHHBII MexaHH3M ee oOpaszoBaHus. KpatHocTs cBsa3u. JloHOpHO-
aKLENTOPHBII MEXaHU3M 00pa30BaHUsI KOBAaJICHTHOM CBS3H.

15. HacpimraeMocTs 1 HalpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, Sp3-THOpHIM3aNHNs SIEKTPOHHBIX 00JIaKOB M
MPOCTPaHCTBEHHAS KOH(HUTYPAIIIS MOJEKYIL.

16. [TonsipHas u HenoJisipHask KOBAJIEHTHAsI CBA3b. /IMIOJIBHBIM MOMEHT CBSI3UM U MOJIeKylbl. ['eomerpuueckas CTpyKTypa
MOJIEKYIT.

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

18. Bonopoanas cBsI3p U ee BIMAHHE Ha (pU3NYECKHE M XMMUYECKHE CBOMCTBA MOJEKyl. MexXMOIeKyIsIpHOe
B3aUMOJIeHcTBHE.

19. CrpoeHue U CBOWCTBA KOMIUIEKCHBIX COECAMHEHMH, UX ycTOWYMBOCTh. KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO HOHA.

JIBoitHbIE COMH.
Yuebnblit Moaynb 2. OOmMe 3aKOHOMEPHOCTH XUMHUYECKUX IPOLIECCOB

20. OCHOBHBIE MOHATHS XMMUYECKOH TEpPMOJAMHAMUKU. BHYTpEHHs SHEprus M dHTaNbNHsA cucTeMbl. IlepBblii 3aKoH
TEPMOANHAMUKH.

21. Temnosle 3dexTsl xumuueckux peaknuil. Ternora (3HTaNBINSA) 00pa30BaHHUSI XUMHUECKIX COCAWHEHHH. 3aKOH
JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEpMOXUMHUU — 3aKOH ['ecca U CIeCTBHSI U3 HETO.

22. OnTpomust. HanpaBneHne XUMAYECKHX IPOIECCOB B W30JIMPOBAHHBIX CHCTeMax. BTOpoil 3aK0OH TepMOIMHAMUKH.
23. Oneprus ['m66ca. HanpasneHne u mpemesl caMOIIpOM3BOJIBHOTO TEYEHHS XUMUYECKHX PEaKIHil.

24, CKOPOCTbh TOMOTE€HHBIX peakuuii. 3aBUCUMOCTh CKOPOCTU OT KOHLEHTPALMU PEarHpyIOIIUX BEIIECTB. 3aKOH JNEeHCTBUA
Mmacc. KoHcTaHTa CKOpOCTH peakuuH.

25. 3aBHCHMOCTH CKOPOCTH PEAKIMU OT TEMIEPATypHl W NPHUPOABI pearnpyronmx BemrecT. [Ipasmio Baut-I'odda.
26. CKOpOCTh TeTEePOreHHBIX XUMHYECKHX peaknuil. Mx ocobeHHOCTH.

217. OO6paTumble U HeoOpaTHMbIEe peakunyu. XuMu4yeckoe paBHoBecre. KoHcranTa paBHOBecus. CMeleHHE paBHOBECHS,
npuniun Jle Hlarense.

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

COEJIMHEHHUI U COOTBETCTBEHHO CKOPOCTEH peakLuil.
Y4eOHbIi MoTyNTb 3. PacTBOpHI

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

30. CBoiicTBa UCTHHHBIX PacTBOPOB. 3akoHbl Payns u Baut-TI'odda.

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

32. CunbHble U cnabble 31eKTpoiuThl. CreneHs aucconuaryy. KoncranTta aucconnanuu. MaaopacTBOPHUMEIE SIEKTPOTHTHL.
IIpouzsenenue pactsopumoctu (I11P).

33. HonoobmenHble peakuuu. [IpaBuina HanucaHus HOHHBIX YpaBHEHUIT peakimil.

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

35. DNEeKTPOIUTHYECKas] AUCCOIUANNs BOJbl. IOHHOE Mpou3BeneHre BoAbl. BOIOpOIHBIN MOKa3aTeNb.

36. Kiaccugukanus AucepcHbIX cHcTeM. MHUKpPOTeTepOreHHbIe CHCTEMbI — CYCIICH3UH, SMYJIBCUH, MEHBI, a3PO30JIH.

Y4eOHbIi Moylb 4. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC
U 3JIEKTPOXUMUYECKHE MTPOLIECCHI

37. OKUCITUTETbHO-BOCCTAHOBUTENBbHBIE peakuuu. CreneHs okucneHus. OKUCIuTe b, BoccTaHOBUTENb. [Iponecchl
OKHCIIEHUS] U BOCCTAHOBJICHHUSI.

38. Bo3HUKHOBEHME JBOMHOTO 3JIEKTPUUYECKOTO CIIOSI HA TPaHMIE METallI—BOJAa, METAUI—PacTBOP. DIEKTPOIHBIE
noteHuansl. CTaHAapTHBIN BOAOPOIHBIN 3IEKTPOI. P cTaHAapTHBIX MIEKTPOAHBIX IOTEHIMAIOB. Y paBHeHue HepHeTa.

39. Teopust ranbBaHUYECKUX 271eMEHTOB. MeqHo-IuHKOBBIH anemMeHT Jdanuansa SAxo6u. OJIC ranbBaHUYECKOrO JIEMEHTA.
SBnenus noasipusanuy 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 mo Toky.

42. Kopposus meramnos. Knaccudukanus koppo3HoHHBIX mponeccoB. CYIIHOCTE XMMHUYECKOH M 3JIEKTPOXUMHYECKON
koppo3uu. GakTopbl, OIPEASIAIOIINE CKOPOCTh KOPPO3UH. METOo bl 3alUThl METAIIIOB OT KOPPO3HU.

43. XuMuueckue UCTOYHUKH eKTpudeckoit sueprun (XMOD3). Ilpuniun aeficTBUS CBUHIIOBOTO KHUCIOTHOTO
akKymynsaTopa. [IpyHIMI JeHCTBUS MIETOYHOTO KeIe3HO-HUKENIEBOTO aKKyMYIsATOPA.

44. [NpuHIMT KEHCTBHS Kelne3HO-MapraHIeBOTO TalbBaHWYECKOro 3eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHbBIE 37EMEHTHI.

IIpuHIUN neHCTBUS KUCIOPOAHOBOJOPOJHOIO TOIUIMBHOIO 3JIEMEHTA.
45. [lonsTHe o KaTtanu3e U KaTanu3aropax. ' OMOreHHbIN U reTeporeHHblil Katanu3. MexaHu3M AeHCTBUS KaTalau3aTopa.




HHrnéuTopsL.

Y4eOHbIit MOIYITb 5. DIIEMEHTBI OPraHUYECKON XUMUHU

46. [Tommumepsl 1 OTUTOMEPHI — OTIIMYHE, MOJTYyIeHHE ¢ TIOMOIIBIO PEAKIINHN TOTMMEPU3AITIH U TTOJMKOH ICHCAITIH,
KIaccU(UKAIsI, CBOMCTBA, OTACIbHBIC TPEICTABUTEIH.

Yuebublit Moaynb 6. Xumuueckas uASHTH(UKAIUS U aHAJTU3 BeLIeCTBa

47. MerTanbl, UX pacnpOCTPaHEHHOCTb, MOTy4eHUE, (PU3NYECKHE U XMMHUUYECKHE CBOMCTBA. XMMHUYECKUN aHAIN3 —
Ka4eCTBEHHBIH aHAJN3 KATHOHOB METAJIIOB.

48. AHanuTHYecKuil CUTHAN KaK 3aBHCHMOCTB JOCTYITHBIX M3MEPEHHUIO KOJMYECTB BEHIECTB OT MX COCTaBa (Crocod
perucTpaniy KOJIMYECTBEHHBIX XapaKTEPUCTUK BEIIECTBA).

49. OU3NKO-XUMUYECKAH aHali3: XpoMmaTorpadus (OymMakHas, KOJOHOYHAsS, TOHKOCIIOHHAS, Ta30KHIKOCTHAS | JIp.);
3NEKTPOXUMHUIECKHE METOBI aHAIN3a (THTPUMETPUIECKHH, KOHIYKTOMETPUIECKHH, MOTCHI[HOMETPHUIECKUI).

50. Ouznueckuit aHaU3 (COEKTPOHOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX POEKTOB)

He mpexycMoTpeHO yueOHBIM IITAaHOM.

5.4. ®oHJ OLIEHOYHBIX CPEACTB ISl MPOBEIeHUS TEKYIIEro KOHTPOJIS

Bomnpocs! nis onpoca
1. 3akoH coxpaHeHHs MacChl (TPUBEIUTE IPUMEPHI).
2. 3aKOH TIOCTOSIHCTBA COCTaBa (IIPUBEIUTE IIPHMEPHI).

3. 3aKOH 3KBHUBAJICHTOB (IPUBEAUTE IPHMEPHI).

4. 3aKOH KpaTHBIX OTHOLIEHUH (IPUBEANUTE MPUMEPHI).

5. 3aKkOH MPOCTHIX OOBEMHBIX OTHOIICHUH (TIPUBEAUTE MPUMEPHI).

6. 3akoH ABorajpo. Hucno ABorazpo.

7. [Haiite onpeneneHust MOHATHS «XUMHU4YecKasi ¢popmynay. Kakue cBegeHUs] MOXKHO Y3HATh U3 XUMUYECKOH (OPMYIIHI.
8. UYro BeIpaxkaeT CTpykTypHast ¢opmyna? J{ns Kakoro arperaTHOro COCTOSHHS BELIECTBA OHA MPHTroxHa?

9. THITEI XUMHYECKUX peakuil (IPUBEIUTE TIPUMEPHI).

10. Enunnner m3mepenust B MexxayHapoanoi cucreme CU (Macca, 00beM, MIIOTHOCTh, KOJMYECTBO BEUIECTBA, TEMIIEPATYypa,
JUIMHA, BPEMS, CHJIa JJIEKTPUIECKOTO TOKa, JaBIEHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOTUYECTBO MIEKTPUUYECTBA).

11. DIeKTPOH, MPOTOH, HEUTPOH, SIPO aTOMa, KBAPKU U JICHTOHHI.

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

13. Mopenu atoma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE UHMCIO (UTO OHO XapaKTEPH3YeT, KaKHe YUCIEHHBIE 3HAUECHUS MOXKET MPHUHUMATh, KAKUMU
OYKBEHHBIMH 1 YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

15. OpbuTansHOe KBAHTOBOE YMCIIO (YTO OHO XapaKTEpU3yeT, KaKhue YHCICHHBIC 3HAYECHHUS MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMH U YHCICHHBIMHU 3HAYCHUSMH 0003HAYACTCs, KAKOW (POPMYIION ONpenesnsieTcs).

16. MarauTHOe KBaHTOBOE YUCIIO (YTO OHO XapaKTEpU3YeT, KaKUe YHUCIECHHBbIE 3HAaYEHHs MOXKET MPUHHMMATh, KAKUMHU
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSIMH 0003HAYaETCsI, KAKOW (POPMYIION OTIpeensieTcs).

17. CruHOBOE KBaHTOBOE YHCIIO (YTO OHO XapaKTepHU3yeT, KaKHWe YHCICHHbIE 3HAUCHUS MOXET NMPUHHMATh, KAKUMH
OyKBEHHBIMH ¥ YNCICHHBIMH 3HaYECHUSIMU 0003HaUYaeTcs).

18. DnexTpoHHAs KOHOGHUTYpAus (IPUBEIUTE IIPHMEPHI).

19. IMpunnun IMaynu.

20. [IpaBuno XyHnaa.

21. IIpaBuia KieukoBckoro (mepBoe W BTOPOE).

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

23. Otxpsitue [.J1. MeHzneneeBbIM NEPHOANYECKOTO 3aKOHA M IIEPUOJMUYECKON CUCTEMSBI (CTapas U HOBast (OPMYITHPOBKH).
24, CTpyKTypa NMEepHOJUYECKON CHCTEMBI.

25. [leproandHOCTE CBOIMCTB aTOMOB 3JIEMEHTOB (aTOMHBIC paJyChl, SHEPTUs MOHMU3AINH, CPOJCTBO K SJIEKTPOHY,
3JIEKTPOOTPHUIATENEHOCTb.

26. 3HaueHue nepuoandeckoro 3akoHa .M. MenneneeBa u TEOpUU CTPOCHHUS aTOMa.

27. Kakwue Bompoch! pemaer XumMudeckass TepMoIMHaMuKa?

28. JlaiiTe XapaKTepUCTUKY OCHOBHBIM ITOHATHSM TEPMOAWHAMUKY: BHYTPEHHEH JHEPIWH, TEeIUIoTe, padoTe, SHTAIBIIHIH.
29. KakoBa cyTb mepBoro Hadanaa TepMOJHHAMHKU?

30. Yro Ha3bIBaeTCs TEIUIOBBIM 3(P(PEKTOM XUMHUUECKOH peakiyu. YeM oTinyaroTcsl ypaBHEHHS! XMMHUYECKUX PEaKUWi OT
TEPMOXHMUIECKUX.

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

32. KakoBa cyrb Broporo Hayana tepmoaunHamMuku? Uro takoe KIIJ[ TemiaoBbIX MalluH, MOYE€MY OH BCErJa MEHBIIIE
€AUHULIBI?

33. UYro Takoe cBobomHas sHeprus [mO0ca, cBA3aHHAS SHEPTHS U SHTPOIHA?

34. Kak onpenenuts BO3MOXHOCTh CAMOIIPOM3BOIBHOTO MPOTEKAHUS XUMHUYECKIX PEaKIMi, UX HAIPaBIEHHOCTb U Mpeaen?
35. Omnpenenurts TEMIOTY CrOpaHMs 3TUIIEHA 10 PEaKIMu:

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

36. ecmu AHo6p (C2H4) = 2 x/Ix/monb, A Hobp (CO2) = -394 x/Ix/Moib,

37. AHo6p (H20x) = -284,9 x/lx/Moib

38. KakoBa TemioTBOpHas CIIOCOOHOCTH ATOTO Tasa.

39. Beranemute AG°298  peakiiiu M ONIpenennTs MOXeT JH ObITh BoccTaHoBIeH NiO 1o Ni Mo peakmun aJroMHHOTEPMIH?
AG(NiO) = -211,6 kJlx/mons, AG(H20) = -1582 x/]x/MOTb.

40. Paccunrare AG® 298 peakuuu

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




41. U OIPEAEINUTD, BbIIIE KAKOW TEMIEPaTypbl BO3MOKEH IIPSIMOM IIpoLecc.

42. He npousBoas Berurcnenuii, yctaHoButh AS°298 cnepyromux peakiuii: 2NH3(r) = N2(r) + 3H2

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

44. Ha ocHOBaHMM n300apHO-M30TEPMUUECKIX HMOTECHIMAIOB ONPEAENNTE, BOZMOXKHA JM PEaKnus CHHTE3a aMMHaKka B
CTaHJAPTHBIX YCIOBUSIX?

45. Ha ocnoBanuu 3HaveHuii A G° 298 odpasoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojicii HauboJyiee ycToiNunBa.
46. [Tpu B3ammopelicTBun *xene3a ¢ xiopom obpasyercst FeCl2 wim FeCl3? Jlokaxkute TepMOIMHAMUIECKH.

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

48. Bausier sin arperaTHO€ COCTOSTHHE IPOCTBIX U CJIOKHBIX BEILECTB HA BEJIMUMHY MX TEPMOAMHAMHUYECKUX XapaKTepPHUCTHUK:
AH®298, AG® 298, S°298. [IpuBenure npumepsl.

49. JlaiiTe ompeneneHne MOHATHIO MAaccoBast AOJIsI, IPOLEHTHas KoHIeHTpanus. [Ipuseaurte hopmyIsL.

50. Jaiite onpenenenue noHsATHIO 00beMHas nois. IlpuBenute Gopmymnsl.

51. [aiiTe onpenerneHne MOHATHIO MOJISIPHAS KOHICHTpAIHs (MOJSIPHOCTE). [IpuBenute GopMyIbL.

52. JlaiiTe ompeneneHne MOHATHIO SKBUBAJICHTHAS KOHIIGHTpanys (HOpManbHOCTE). [IpuBennte hopMyIHL.

53. JlaiiTe ompezneneHre MOHATHIO MOJSIIbHAS KOHIIEHTpanus (MOIAIbHOCTH). [IpuBeaure Gopmymst.

54. Jaiite ompezieneHne MOHATHIO TUTP pacTBopa. [Ipusennute Gopmysbl.

55. JaiiTe ompenerneHne MOHATHIO MOJBHAS IO PACTBOPEHHOTO BemiecTBa. [IpuBenute GopMyIbL.

56. JlaiiTe ompeneneHne MOHATHIO MONBHAs O pacTBopuTensd. [Ipusenure GopMyIsL.

57. Jaiite onpenenenue MOHATHIO IUNIOTHOCTH pacTtBopa. [IpuBeaure Gpopmybl.

58. B 500 mut Bomsl pactBopuin 448 i1 razoobpasnoro NH3. Haiiaute MaccoByro J0J0 aMMHaKa B pacTBOpE.

59. B 400 mut BozpI OpocHiin Kycouek KapOuja KajblMs TP 3TOM BbLIETHIOCH 9,96 1 ra3a. Haiimute maccy
MOJTYYIMBIIETOCs 0CaJKa U OCTaBILICHCS BOJIBL.

60. Ckonbko rpamMmoB xiopuna sxenesa(Ill) mamo pactBoputh B 0,5 kr Boxsl ans npurotosienust 20% -ro pacrtsopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mim) pactBopuim 100 11 razoo0paszHoro xiopoBogopoaa. Onpenenure w
HCI B pacTBOpE mocite 100aBIeHUS XIIOPOBOAOPOIA.

62. Paccunrare MonspHOCTE 40%-ro pacTBOpa XJIOPOBOJOPOAHON KUCIOTHI I.1,2 T/MIL

63. Paccunrate HOpManbHOCTE 40%-T0 pacTBOpa XJIOPOBOJOPOIHOW KHCIOTHI TI.1,2 T/MIL

64. Paccuanrare MomsuteHOCTE 40%-TO pacTBOpa XJIOPOBOIAOPOXHON KHUCIOTHI L. 1,2 T/MII.

65. PaccunrtaTth MOMBHYIO OO pacTBOpeHHOTO BemiecTBa 40%-ro pacTBOpa XJIOPOBOJOPOJHOHM KUCIOTHI Il 1,2 T/MiI.
66. Paccunrare MonpHyI0 momo pactBoputens 40%-ro pacTBopa XJIOPOBOJOPOJHOM KHCIOTHI IUL.1,2 T/MII.

67. [NepeunciuTe cBOICTBA MOJIEKYISIPHBIX pa30aBICHHBIX PaCTBOPOB.

68. B gem cymuocTs 3akoHa Payna?

69. [Touemy pacTBOpBI 3aMep3aoT Ipu OoJiee HU3KUX TEMIIEpaTypaX, a KUIT npu OoJiee BHICOKUX TeMIlepaTypax, yeM
YHUCThIE PACTBOPUTENU?

70. KakoB ¢m3udeckuif cMBICT KPHOCKOIIMIECKOH MOCTOSHHOM?

71. UYro Takoe aHTHU(PH3BI U KAKylO POJIb OHU MIPAIOT?

72. Ocmoc, ocMoTHYeckoe maBieHue. 3akoH Baut-T'ododa.

73. Kaxkue pacTBopuTeNny Ha3BIBAIOTCS JIEKTpoiuTamMu’? B ueMm mpuumHa WX OTKIOHEHHS OT 3akoHOB Payns u Baut-T'odda?
74. KakoB cMbICT M30TOHHYECKOTO K0d()(UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMAIMH dJIEKTPOIUTOB?

75. B gem cyrp 3akoHa pazbaBnenusi OcBanbaa?

76. B dem oTnnyme CHIBHBIX U CNAa0BIX 3JIEKTPOIUTOB?

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

78. CKOJIBKO 3THJICHITIMKOJIS HY)KHO PacTBOPUTH B 1 11 BOJBI, YTOOBI TeMIepaTypa 3aMep3aHus pacTtBopa crana 30°C?
79. Ipu kakoii Temmnepatype Oyzmer 3amep3aTh 45%-i BOIHBII PacTBOp TMIHLIUpPUHA?

80. OmnpenenuTts TeMIrepaTypy 3amep3aHus 5%-HOTro BOJHOTO PAacTBOpa XJIOpPHIA KaJbIHs, €CIH CTENEHb ero IMCCOIMAINN
paBHa 70%?

81. CKOJIBKO TPaMMOB IJIIOKO3bI HY)KHO 100aBuTh K 100 T BoJbI, yTOOBI pacTBop 3akunen npu 110°C?

82. Boruucnuts ocmotnueckoe nasinenue 0,01M pactBopa K25S04 npu 18°C. Crenenp quccouuanuu cojiu B pactBope 87%.
83. JaiiTe onpeneneHue NOHATHIO TUAPOJIN3 COJie. TUNMYHBIE CIydyaud THUIPOJIH3a.

84. Koncranra rugponusa.

85. CrereHb THAPOIH3A.

86. T'uaponu3 conm 00pa3oBaHHOM caboi KUCIOTON M cribHBIM ocHoBaHueM: CH3COOK.

87. I'mnponus conmu 00pa3oBaHHOM caboH KUCIOTONW M CHIIBHBIM ocHOBaHHeM: Na2CO3.

88. I'uaponu3 conu o6pa3oBaHHOMN caboi KUCIOTON M CHIBHBIM ocHOBaHHeM: K3PO4.

89. I'uaponu3s conu 06pa3oBaHHOM ciaboi kucioTod u cnadbiM ocHoBanueM: CH3COONH4.

90. T'uaponu3 comu 0Opa3oBaHHOM CIabO KHCIOTON M CllaObIM ocHOBaHHeM: Al2S3.

91. T'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTON M ciabbiM ocHoBaHueM: NH4CI.

92. I'uaponu3 comm 0Opa3o0BaHHON CHIIBHOW KUCIIOTOW W ciaObiM ocHoBaHueM: CuCl2.

93. I'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW ¥ ciabbiM ocHoBaHueM: FeCl3.

94. I'mpponus comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHOBaHMEeM: CuSO4.

95. I'maponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cinabbiM ocHoBaHUeM: Fe2(S04)3.

96. I'uaponu3s conu 00pa3oBaHHOMN CHIIBHON KHCIOTOW M CHIIbHBIM OocHOBaHWeM: Na2SO4.

97. Jaiite onpeneneHue NOHATUIO CTENEHb OKUCIEeHUs. IIpuBenure a30TconepKalue COCAUHEHHS CO BCEMU BO3MOXKHBIMU
CTEIEHSIMH OKUCIICHUS a30Ta.

98. [IpuBeauTe npaBuiia Ui BBIYMCICHUS CTEIEHU OKHMCJIECHUS DJ€MEHTa B COEAMHEHUH (TIPUBEIUTE IPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHIM OKUCIHTEIBHO-BOCCTaHOBUTENbHBIE peakinn (OBP), okucieHne U BoccTaHOBIECHHE

(mpuBeANTE IPHMEPHI).
100. Krnaccuduxanuust OKMCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUil (MEKMOJEKYISIPHBIE M BHYTPUMOJIEKYISAPHBIE, pEaKIUu




CaMOOKHUCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIPONIOPIHOHNpOBaHus)). [IpuBeauTe mpuMepsl.

101. Okucnurend (MPUBEAUTE MTPUMEPHI).

102. BoccranoButenu (MpUBEAUTE MPUMEPHI).

103. BemectBa, o6nanaroniie OKACIHTEIFHO-BOCCTAHOBUTEIBHON TBOMCTBEHHOCTBIO (IPUBEINUTE IIPUMEPSI).

104. Cocrapnenue ypaBHeHuii OBP u paccranoBka Kod(pHUIHEHTOB METOIOM JIEKTPOHHOTO OanaHca (MIPUBEAUTE MPUMEPHI).
105. Cocrapnenne ypaBHenuit OBP u paccTraHoBKa KO3(PGHUIMEHTOB HOHHO-3JICKTPOHHBIM METOJIOM (METOJIOM TOTYpPEaKIInii)
(mpuBeANTE IPHIMEPHI).

106. OKBUBAJICHTH! M MOJIIPHBIE MacChl SKBUBAJICHTa OKUCIUTENS] U BOCCTAHOBUTENS (IPHBEAUTE MPUMEPEI).

107. Uro Takoe 31eKTponpoBoAHOCTH? IIpOBOAHUKY MEPBOTO U BTOPOIO poJa.

108. Kak BO3HHKaeT ckadok MOTEHIMAlIa Ha TPaHMIC METAINT-3JeKTpouT? [IoHATHE HOPMAIBHOTO 3JEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHera.

109. Uro Takoe ralbBaHUYECKHH 3JEMEHT, U KaKue MPOLEeCCH MPOUCXOIAT MpH ero padote?

110. lanpBaHnyeckuii 3aeMeHT SIKoOu-J{aHusis.

111. OJ1C ranpBaHnYecKoro sjieMeHTa. YpaBHeHue HepHcra.

112. Uro mpezncraiseT co00i HOpMabHBIA BOAOPOIHBIA dJIEKTPO?

113. ['abBaHUYECKUI 3JEMEHT COCTOMT M3 KOOATBTOBOTO 3JIEKTpo/a, morpyxkeHHoro B 0,1M pactBop HuTpaTa kobansra (II),

¥ HUKEJIEBOTO 3JIEKTPO/Ia, IOTPY)KEHHOTO B pacTBop HUTpaTa HUKens (II). KakoBa momkHa OBITE KOHIIEHTPALUS COJH HHUKEIS,
9TOOBI AJIEKTPOABIIKYIAs CHJIA TAKOTO 3JIEMEHTa OBUIA paBHA HYIIO?

114. CocraBbTe cxeMy raabBaHuyeckoro snemeHta u3 nap Ni/Ni2+ u Cu/Cu2+. YkaxuTe HamnpaBieHHe TOKa BO BHYTpEHHEH
Y BHEUIHEH LiensX.

115. BeraucnuTe noreHnman npu temmnepatrype 25°C MarHueBoro 3iekTpoaa, norpyxkennoro B 0,01 M pactBop cynbdara
Marsus.

116. Beruncnute 3/IC ranpBaHUYECKOTO AJIEMEHTa, COCTABIEHHOIO U3 2JIEKTPOJOB: METAJUINUECKOrO KaJMHUs, TOMEHIEHHOTO
B 0,01 M pactBop cynsdara KaaMus, 1 METAJUTHYECKOTO KaIMHs, IOMEIIEHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kaxkne ObIBaloT akKyMymnaTOpH M Kak OHHM paboTaror?

118. Uro Takoe KOppo3usi METAJIOB, U KaKOBBI METOJbI OOpHOBI ¢ HEU?

119. Kakas xoppo3sust Ha3biBaeTcst xumuueckoit? [Ipusectu npumepsl.

120. Kakast xoppo3ust Ha3bIBaeTcs a1eKTpoxumuueckoii? Ilpusectu npumepst.

121. IMouemy >xene30 MpH CONPUKOCHOBEHHH C OJIOBOM OKHCISIETCS ObICTpee, YeM YHCTOE JKene30?

122. B pactBop xopuaa HaTpus MOMEIEHa IUIACTUHKA U3 JKeJe3a U JKele3Has IUIaCTUHKA, CHasHHas ¢ MeJblo. B kakom
ciydae Koppo3us rpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. JUi 3aIIUTBl OT KOPPO3HUH CILIABbl AIFOMHUHUS, B YACTHOCTH JIOPAIIOMUHUN, IOKPBIBAIOT TOHKUM ClI0eM antoMuHus. Ha
KaKOM CBOMCTBE aJIFOMHHUS 9TO OCHOBAHO?

124. B Boay moMeleHsl MIACTHHKA OLMHKOBAaHHOTIO JKENE3a U MJIACTHHKA JyXKeHoro skenesa. Kak mpoTekaer kopposus B
MEPBOM U BO BTOPOM ciry4ae?

125. Kak npoTekaeT npouecc KOppo3uu Keje3a, MOKPBITOTO CJI0EM HHUKENS, B KUCIOW U LIEIOYHOU Cpele, €ClU LeJI0CTHOCTD
clost HapyiieHa?

126. Uro Takoe OKCHIHAS TUICHKA, U KaKHe METAJUIbl e¢ 00pa3yror?

127. Kak Bauser Benuuuna pH cpenbl Ha KOppo3uUI0 aqrOMUHMS, LUHKA U Kene3a’?

128. Ha yem ocHOBaHa 3aIinTa METaIIOB C MIOMOIILI0 HHTHOUTOPOB?

129. IepeuncnuTe BakHEHIINE METOJBI 3ALIUTHl METAIUIOB OT KOPPO3HH.

130. IToueMy XMUMHUYECKH YHCTOE JKeJIe30 SABIsIETCs 0ojiee KOPPO3HOHHOYCTOHYMBBIM 10 CPaBHEHHIO C TEXHHYECKUM?

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3patensctBo, rox | Konnu-Bo

JI1.1 |Kuszes O. A., Heoprannueckast xumust: yaeOHUK M.: Ipoda, 2004 94
Cwmapsirus C. H.

JI1.2 | KomaeB A. T, broxuMus ceabCKOXO3SICTBEHHOM MPOAYKINK: yIeOHOe CII6.: JIans, 2023 | DnekTpoH
Jmurpenko C. H., nocobue HBIH
XKomobosa U. C. pecype

6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komna-Bo

JI2.1 |I'pann6epr U. U. OpraHudeckast XUMUS: YIeOHUK M.: Ipoda, 2002 67

JI2.2 | Xomuenxo I'. I1,, Heoprannueckas xumus: yaeOHHUK CII6.: UTK 45
HutoBuu U. K. I'panut, 2009

6.1.3. MeTtoauueckue pa3padboTKku

| ABTOpI:I, COCTaBUTCIIU 3ariaBue I/IS,Z[aTeJ'IbCTBO, rona Komnu-Bo




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI3.1 (IIpoxomseBa M. B., Xumust: yaeOHO-METOANYECKoe mocodue Yebokcapsr:
Karokosa O. B., dI'BOY BO
Katokos 4. C. Uysanickas
I'CXA, 2018
6.2. IlepeueHb pecypcoB HHGOPMALMOHHO-Te1eKOMMYHIUKAIMOHHOI ceTH ""MHTepHeT"
31 | Kysemenko H.E. Hauana xummn / Ky3smenko H.E., Epemun B.B., ITorikos B.A. //M3natensctBo: M. Jlabopatopus
3HaHuil. - 2016. — 705 c.
DrekTpoHHbIN pecype Pexxum nocryma: http://www . knigka.su/nauch_lit/himiya/386959-nachala-khimii.html
22 |ITomnkoB B.A., O6mias xumust / I[Torikos B.A., I[TyzakoB C.A. - M. : TDOTAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-
1570-2 - Tekct : anexrponnsiii // OBC "Koncymnbrant crynenrta : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415702.html (nata o6pamenus: 26.11.2019). - Pexxum gocrtyma : 1o
MIOJMTUCKE.
Asropsillonkos B.A., ITy3akos C.A.
UznarensctBol DOTAP-Menna
Tun nznanusy4eOHUK
T'ox n3nanna2010
IIporoTrndnexTpoHHOE M3aHKUe HA ocHOBe: O0mas xumus: yaeOnuk. [Tormkos B.A., ITy3axos C.A. 2010. - 976 c.: ni. -
ISBN 978-5-9704-1570-2.
6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHust
6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | HanimonanbHas 3JIeKTpOoHHAs OnbmnoTeka. JIoCTyI MOCPEACTBOM UCIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMHUHAaIa
nocryma. https://H36.pd/
6.3.2.2 | DnextpoHHbIH nepruoaudeckuii cnpaBodHuk «Crucrema [APAHT». [TomHOTEKCTOBBIN, 0OHOBIIsAEMBIH. JlOoCTyI MO
JIOKAJIbHOU CETH aKaJeMUU
6.3.2.3 | DnexTponHas 6uGmoreunas cucrema « 9bC FOPAUT www.biblio-online.ruy». ITonHOTekcTOBAS HIEKTPOHHAS
6nbnmoTexa. MTHIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYN Yepe3 GUKCHPOBaHHBIN BHeIIHUH [P anpec akamgemun
HEOrpaHMYEHHOMY KOJIMYECTBY MOJIb30BaTENEH U3 MI000H TOUKH, B KOTOPOH UMEETCsl I0CTYyN K ceT MIHTepHeT.
https://www.biblio-online.ru/
6.3.2.4 | DnexrponHas 6ubnuoreka rexuuueckoro BY3a (ObC «KoHcynbTaHT cTyneHTta). [loHOTEKCTOBas 3IeKTpOHHAs
onbmmoTeka. VHAMBUIYaTBHEIM HEOTPAaHWIECHHBIN TOCTYI Yyepe3 GUKCHpOBaHHEBIN BHeTHUH [P anpec akagemun
HEOTpaHMYEHHOMY KOJIUECTBY IT0JIb30BaTeNIeH U3 II000H TOUKHM, B KOTOPOIT HMeeTcs IOCTYI K ceTH VIHTepHeT.
http://www.studentlibrary.ru
6.3.2.5 | OnexTpoHHas OuOIHOTEUHAs CHCTeMa H3aTensCTBa «Jlanby. IloHOTEKCTOBAs AIeKTPOHHAs OMbIHOTEKA.
VHnuBHIyanbHBIH HEOrpaHHYCHHBIH TOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHUA [P anpec akaneMuu HeOrpaHHYCHHOMY
KOJIMYECTBY MOJT30BATENEH U3 JTF000W TOYKH, B KOTOPOM UMeeTcs AOCTyI K ceTtr aTepHeT.http://e.lanbook.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJINHBI (MOAYJIST)
Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh
YuebHast ayauTopust Croibl, CTYNIbSl yYUSHHYECKUE, JEMOHCTPALMOHHOE 000PYI0BaHNE
(mpoextop ACER (1 mt.), mudpoBas nHTEpakTHBHAS A0ocka (1 mt.),
322 TTex nepcoranbHbIN Kommbiorep ACER (1 mT.) u yueOHO-HATIAIHEIE
nocoous
VYuebHast ayauTopust IlIxad co cnennanM3upoBaHHBIM HHBEHTapeM (IIPOOUPKHU, KOJIOBI,
ITUITCTKH, IITaTHBEI, MEPHBIC CTAKaHBI, XHMIYECKHE PeaKTHBEI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnmma «PacTBOPIMOCTE KHCIIOT H
427 J1a6 ocHoBanui» (1 wr.), Tabnuna «Ileprognueckas cucrema
MenpeneeBay (1 mwrt.), mocka kinaccHas (1 mrT.), cTossl 1abopaTopHbIe
(5 mt.), Tabyperku (19 mrT.), cron npenogasatens (1 mT.), pakoBHHA
(1 wr.), crym /M (1 i)
Tlomemenue aiist Crompl (28 mwr.), cTynbs (48 wrt.), mKad u cTEMTaXu ¢ TUTEPATypoOi,
CaMOCTOSATENbHON pabOThl | KOMITBIOTEPHAs TEXHUKA C BO3MOXKHOCTBIO ITOJIKIIIOYEHUS K CeTH
1-204 cp "UuTepHeT" 11 00ecniedeHIEeM JOCTYIA B 3JICKTPOHHYIO
HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEAY OpraHu3anui(4 mr.).
IMomemienne s KoMmbrorepHast TEXHHKA C BO3MOXXHOCTBIO IIOAKITIOUEHHUS K CETH
caMocTosTeNbHOM paboThl | "MHTepHeT" 1 oOecnieueHueM JOCTYIa B JIEKTPOHHYIO
1-401 cp HHPOPMAIIMOHHO-00pa30BaTEIBHYIO CPEAY OpraHU3anny (HOYTOYKH,
MIepCOHATBHBIE KOMITBIOTEPHI) (4 mmIT.)
8. METOMYECKHE YKA3AHUSA /U1 OBYYAIOIIIUXCS IO OCBOEHHUIO JUCHUIIJIMHBI (MOZAY JIS)




Cnenudukoii 3a04H0# GopMbl 00ydeHHs sIBISETCS Mpeobiiaaroliee KOJIMYECTBO YaCOB CAMOCTOSATENBHOM PaOOThI 110 CPaBHEHHIO C
AyIUTOPHBIMH 3aHATHSIMH, TOTOMY METOIMKA H3YIeHH Kypca IpeycMaTpuBaeT Hapsay ¢ JEKIHSIMH, Ta00paTOPHEIMHU U
MPaKTHIECKUIMH 3aHATHAMHE, OPTraHU3aLNI0 CAMOCTOSTENBHON pabOTHI CTYIEHTOB, IPOBEICHNE KOHCYIBTAIUH, IPOMEXYTOUYHOTO U
UTOTOBOTO ()OPM KOHTPOJIS.

VYueOHBIiT npolece Ui CTYASHTOB 3a09HOM (OpMBbI 00ydEHHsI CTPOUTCS HHAUE, YEM JUIS CTYIACHTOB-OUYHHKOB. B cBs31 ¢
YMEHBIICHNEM KOJTHYIECTBA AyAUTOPHBIX 3aHATHH (B COOTBETCTBHH ¢ pabOYMMHI YIEOHBIMH IITAHAMH) JTOJIS CAMOCTOSTENBHOMH
paboThI 3HAYNTENBHO yBenuunBaeTcs. [Ipernonasarens B mpouecce ayIUTOPHBIX 3aHATHI OCBEINACT OCHOBHBIE KIIFOUEBBIE TEMBI
JUCLUILIMHBI 1 o0paljaeT BHUMaHHUE CTYACHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHHUTB M3 paHee MOJY4EHHBIX 3HaHUH.

CTyneHTHI, H3ydaromue JUCIHATUTIHY « XUMHU, TOJDKHBI 001a1aTh HaBBIKAaMH pAaOOTHI ¢ y9eOHO! TUTEpaTypoil U IpyruMu
UH()OPMANMOHHBIMY HCTOYHUKAMH, B TOM YHCIIC, HHTEPHET-CaliTaMH, a TAKXKe BIaJeTh OCHOBHBIMU METOAAaMH, TEXHUKOH U
TexHoJoruei coopa u 06paboTKH HHPOPMALIHY.

CamocrosiTenbHas padoTa CTYAEHTOB 3a04HOM (hOopMbI 00ydeHHs! IOJDKHA HAYMHATBCS C 03HAKOMIICHUS C paboueli mporpaMmoit
JICIIAIUIAHEI, B KOTOPOI epedrCcIIeHbl OCHOBHAS U IOTIOJHATEIbHAS JTUTEpaTypa, yaeOHO-METOANIECKHE 3aJaHNs HEOOX0ANMEIE
JUISL M3y4eHHS AUCLUIUIHHBL M pabOTHI Ha Ta00paTOPHBIX 3aHATHSAX.

B paGoueii nporpamMmMe AUCLUIUIMHBI KIMEETCS CIIENUaNbHBII paszaen (npuiiokeHue 3. Mertoaudeckue yKazaHus K caMOCTOSITEIbHON
paborte cTyneHTOB). MeToMiuecKie yKa3aHHs BKITIOYAIOT B ce0sI 3a1aHISI CAMOCTOSATEIBHON pabOThI IS 3aKpEIUICHUS 1
CHCTEMaTH3aluy 3HaHUH, 3aJaHNS CAMOCTOSITENIFHOM paboTHI T (OPMUPOBAHHS YMEHHUHN U 3aJaHUS IS CAMOCTOSATETIHHOTO
KOHTPOJIS 3HAaHU.

3aaHust 471 3aKPETUICHHS ¥ CUCTEMaTH3alluy 3HAaHHUH BKIIIOYAIOT B ce0s IepeyeHb TEOPETHIECKUX BOIPOCOB.

3amanus A1t GOPMHUPOBAHUS YMEHUH COAEPKAT MPAKTHUECKUE 3a1a9H 110 KypCy.

3ajaHus AT CAMOCTOSATEIBHOTO KOHTPOJIS 3HAHUI MO3BOJIAT 3aKPENHUTh MPOIICHHBIN MaTeprall H COOPMUPOBATH HABBIKH
(OpMYIHpOBaHUS KPATKMX OTBETOB Ha MOCTaBJICHHBIC BOIIPOCH!. 3aJaHusI BKJIFOYAIOT BOIIPOCHI JUISl CAMOKOHTPOJIS M TECTHI IS
OIICHKH YPOBHS OCBOCHIHS MaTepHalia TeOpEeTHIecKoro Kypca. [yt ynoocTBa paboThI ¢ MaTepHaioM, Bce 3aJaHns pa30UTHI IO
TeMaM JUCHUILIUHBL.

W3yuenne ka0l TeMbI ClieyeT HaUMHATh C BHUMATEIbHOTO O3HAKOMJIEHHs ¢ HabopoM BompocoB. OHH OPHEHTUPYIOT CTY/ICHTA,
TMIOKa3bIBAIOT, YTO OH JOJDKEH 3HATH 110 AaHHOW TeMe. ClieyeT MMeTh B BUAY, YTO YIEOHHK MM y4eOHOe OCOOME HMEET CBOIO
JIOTUKY MOCTPOCHHUSA: OJHHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJree y3K0 pacCMaTpHUBAIOT Ty WM HHYIO Tpobiemy. [1pn n3ydennn
1100011 TeMbI pabouel mporpaMMsl cIeayeT HOCTOSIHHO OTMeYaTh, KaKHe BOIIPOCH (ITyCTh B MHOII JOTHUECKOH
HOCJIEZI0BATEIBHOCTH) PACCMOTPEHBI B IaHHOM IMIaBe yueOHMKa, ydaeOHOro rocoOus, a kakue onyeHsl. [1o 3aBepiiennn paboTs
HaJl y4eOHUKOM JIOJDKHA OBITB SICHOCTH B TOM, KaKH€ TEeMBI, BOIIPOCHI IIPOTPaMMBI Y4eOHOTO Kypca BHI )K€ H3ydHITH, a KaKnue
MPEICTOUT U3YIUTH [0 APYTUM HCTOYHHKAM. B cilydae BO3HUKIINX 3aTPYJHEHUH B TOHUMAaHUH y9eOHOTO MaTepHaa ClemyeT
00paTUThCA K IPYrUM UCTOYHUKAM, T/€ U3T0KEHHE MOXKET OKa3aThCsl 6osee JOCTYIHBIM.

[ToHnMaHKe 1 YyCBOCHHE COAEPKaHUS Kypca HEBO3MOXKHO 0€3 YETKOTO 3HAaHHsI OCHOBHBIX TEPMHHOB M IOHATHI, HCIIOJIb3YEeMBIX B
JIAHHOH TUCLIUIUIMHE [0 KaX10M KOHKPETHOH TeMe. J{JIsl 3TOro CTyAEHT JOJIKEH UCIIONIb30BaTh OIPEIEIEHNs HOBBIX TEPMUHOB,
KOTOPBIC JABATHCh Ha JIEKIIH, a TAKXKE B PEKOMEHIOBAHHBIX y4eOHBIX U HH(OPMAIIMOHHBIX MaTepHaax.

IMTpu n3ydyeHnu JUCHUIIUHBI « XUMUSD) CIEIyeT YCBOUTh:

1. Teopernyeckre OCHOBBI XMMHH.

2. IIpuHIMIBI X METOIbl XMMHUYECKOTO aHAIN3A.

3. IIpUHIUIIBI B METO/IBI XUMHUECKOTO KOIMYECTBEHHOTO aHaANIN3a (TPaBUMETPHsI U TUTPUMETPHS).

4. Teopernueckre OCHOBBI (PU3UKO-XUMHIECKUX (MHCTPYMEHTAJIBHBIX) METOJIOB aHAIIN3a, UX IPHMECHEHHUE JUISl OTIPEACIICHUS
Ka4eCTBEHHOTO M KOJIMIECTBEHHOTO COCTaBa aHATM3UPYEMbIX 0OBEKTOB.

CoBpeMeHHBIE CPEICTBA CBA3U MO3BOJISIOT CTPOUTH B3aMMOOTHOIIECHUS C IIPEIOAaBaTeNeM U BO BPEMsl CAMOCTOSITEIILHOM paboTHI ¢
HOMOILbIO HHTEPHET-BUIEO-CBS3H, @ HE TOJIBKO BO BPEMsl ayJIMTOPHBIX 3aHATHI W KOHCYIbTALMH. i1 IPOLyKTHBHOTO OOIEHHS
CTYAEHTY HEO0X0ANMO BIIaJIeTh HABBIKAMH JIOTHYHOTO, TIOCIIEIOBATEITBHOTO W TIOHATHOTO U3JI0)KEHHUS CBOETO BOIIPOCA.
JKenarensHo, 9TOOBI CTYEHT 3apaHee HANMCA MIEKTPOHHOE IIICHMO, B KOTOPOM MIEPEUHCINI HHTEPECYIOIIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, H3ydEeHHE KOTOPHIX MPEACTaBIACTCS eMy 3aTPYIHUTEIBHBIM. DTO JAaCT BO3MOKHOCTB MPENOJaBaTelI0 ONEPaTUBHO
OTBETUTH CTYAEHTY 110 HHTEPHET-CBA3U U 00JIEe KAUECTBEHHO MOJTOTOBUTHCS K MOCIEAYIOMINM 3aHATHSM.

IToyTHBIN KOHCHEKT JISKITUH 1 3aIaHUH [T CAMOCTOSITEIBHOM paboThI CTYNEHTOB, IPYrue HE0OXOIUMBIE METOAMIECKIE

pPEKOMEH ALY pa3MelleHbl B ceTd HTepHeT.

Heo6xonuMo OTMETHTb, YTO CAMOCTOSTEIbHAs paboTa C JINTepaTypol U MHTEPHET-UCTOYHHKAaMHU HE TOJIBKO 110JIe3Ha KaK CPEACTBO
6oree TITyOOKOTO M3y9eHHs JIF000H MUCIUIUINHEI, HO ¥ SBISIECTCS HEOTHhEMIIEMON YacThIo Oymymmiei npodeccHoHaIbHOMI
JIeATeIIbHOCTH BBIITYCKHIKA OaKalaBpuara.

IIPAJIOXKEHHNSA




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



