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Buzuposanue PII/] njist ucnosiHeHusi B 04epeaAHOM y4eOHOM roay
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JIOLICHT, K.T.H., Kypuisina A.M. 2023 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
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Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2023 . Ne
3aB. kadenpoit Hukupopona B.A.

Buzuposanue PII/] njist ucnosiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
JIOLIEHT, K.T.H., Kypuupsina A M. 2024 r.

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2024-2025 yueGHoM roay Ha 3acegaHnuy Kadeapsl
JKoJ10ruH, 0€301ACHOCTH )KM3HeeSI TeJIbHOCTH U (PU3MYeCKOH KyIbTYPbI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

IIpotokon ot 2024r. Ne
3aB. kadeapoit Hukudboposa B.A.
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Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 20251, Ne
3aB. kabenpoit Hukudhoposa B.A.
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JIOLIEHT, K.T.H., Kypuupsina A M. 2026 1.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2026-2027 yyeOHOM ToAy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€3011ACHOCTH KU3HEAesAITeIbHOCTU U (PU3UYECKOH KYJIbTYPhI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2026rT. Ne
3aB. kadeapoit Hukudoposa B.A.



1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

q)OpMHpOBaHI/Ie Y CTYACHTOB XUMHUYCCKOI'O MBIIIIJICHUS ITYTEM OCBOCHUA UMH OCHOBHBIX 3aKOHOB XUMUWH, BI)Ipa6OTKI/I
HABbIKOB CaAMOCTOSTCIILHOI'O BBITIOJHEHUA XUMHUYECKOT'O SKCIIEPUMEHTA, UCIIOJIb30BaHUs MIPHUEMOB aHaJIn3a U CUHTE34a,
OBJIQJICHUS TEXHUKON XUMHUYECKUX pacdyeToB, MOUCKA B3AMUMOCBA3HU MCKIY 00BEKTaMU U SBJICHUSMH

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

u

k1 (paznen) OOIT: b1.0.06.03

21

TpeGoBaHusl K MpeBAPUTEIbHOI MOATOTOBKE 00y4al0OLIerocs:

2.1.1

JucrumnuHa 6a3upyercst Ha 3HaHUSX, TOIY9YEeHHbIX IIPH H3Y4EeHHN OCHOBHBIX 00I1e00pa30BaTeNbHBIX IPOrpaMM

2.2

JMCHMIUIMHBI U PAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOM TUCHUILINHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauiecTByloniee:

2.2.1

CrpourenbHble MaTepuabl

222

DKonorus

223

Bspoxymue amst mpou3BOICTBA CTPOUTEIBHEIX CMecei, 0ETOHOB M pPaCTBOPOB

3. KOMIIETEHIIUA OBYYAIOIETI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTITUHBI

(MOZYJISA)

OIIK-1: Cnoco6en pemaTtsb 3aJa4u npoq)eccuonanbnoﬁ AEATECJIbHOCTH HA OCHOBE HCITOJIB30BAHUSA TCOPETHYCCKUX H

MPAKTHYECCKHUX OCHOB €CTECTBCHHBIX M TEXHHYICCKHUX HAYK, 4 TAK/KEC MATCMAaTHYICCKOI0 anmapara

Nunukatop 1

OIIK-1.1. CiocoOeH periaTh 3a1a4u MpopecCHOHATBHON ISSTENEHOCTH Ha OCHOBE UCIIOB30BAHHS TEOPETHYCCKUX
1 TIPAKTHYECKUX OCHOB €CTECTBCHHBIX M TEXHMUECKUX HAYK, & TAKIKE MaTEMaTHUECKOTO armapara

B pesyibTaTe 0CBOCHHS JUCHMILINHBI 00y4aIOLIHIICs 10/KEH

3.1

3HaTb:

3.1.1

OCHOBHBIC 3aKOHBI XMMHUH, CBOMCTBA XUMHYECKHUX JIEMECHTOB U X COG,Z[PIHCHI/II;'I, COCTABJIAKONIUX OCHOBY CTPOUTCIIbHBIX

MaTepHaJIOB;

3.2

YMmerThb:

321

NPUMCHSATDH ITOJYYCHHBIC 3HAHUA 110 XUMHU ITPU PCIICHUU CTAHAAPTHBIX 3a/1a4 B obJactu CTPOUTCIILCTBA,

33

Baangern:

33.1

HaBbIKaMU IPOBEACHUS HpOCTefIHIeFO XUMHUYECKOT'O IKCTICPUMEHTA.

4. CTPYKTYPA U COAEPKAHUE JUCIIUMITTIMHBI (MO YJIS)

Kon Bun HaumenoBanue pasnenoB u | Cemectp / | Yacos | Kommneren- | Jluteparypa | Unre | IIpumeuyanue
3aHATHSL | 3aHATHSA Tem Kype U PaKT.
Paznen |Pasmen 1. O6mas u
HeopraHnyeckass XUMUs
1.1 Kontp.pa |Brimonnenue 3apanuit 1 1 OIIK-1 JI1.1J12.2 0 OIIK-1.1
0. KOHTPOJIBHOM PabOThI 22
1.2 Jlex CrtpoeHue aToma u 1 2 OIIK-1 JI1.2 0,5 Jlexmmsi-
[Tepnonuueckas cucrema 6ecena OIIK-
XUMHYECKHX 3JIEMEHTOB 1.1.
J..Menneneena
1.3 Jlex XuMHYecKas CBSA3b U CTPOCHHE 1 1 OIIK-1 JI1.2 0,5 Jlexmmsi-
MOJIEKY T 6ecena.OIIK-
1.1.
1.4 JIa6 CtpoeHue aToma u 1 2 OIIK-1 JI1.2J12.1 1 Huckyccus;
TIepUOANYECKasl CHCTEMA OIIK-1.1.
xuMudecknx snemento J[.U.
MenneneeBa (AUCKYCCHS).
1.5 Jlex BojHbie pacTBOpEI 1 1 2 OIIK-1 JI1.2 0,5 Jlexuus-
3JIEKTPOJIUTHYECKAs 6ecena OIIK-
JTUCCOILHAIHS 1.1.
1.6 J1ab N3y4yeHre 0CHOBHBIX KIIAaCCOB 1 4 OIIK-1 JI2.1 0,5 Pa6ora B
HEOPTraHMYECKUX COEAMHEHUIM MaJIbIX
rpyrmnmax;
OIIK-1.1.
1.7 JIab [IpuroToBneHue pacTBOpoB 1 2 OIIK-1 JI2.1J13.1 0,5 Pabota B
3aJaHHOM KOHLIEHTpaIUn MaJIbIX
rpymnmnax;
OIIK-1.1.




1.8

JIab

W3ydenne 351eKTpOIUTUIECKOI
JUCCOLUUALUY U Peakuuil B
pacTBOpax AIEKTPOIUTOB

OIIK-1

JI2.1J13.1

Pabora B
MaJIbIX
rpyrmnmax.
OIIK-1.1.

1.9

JIab

W3y4yeHue OKHCIUTENbHO-
BOCCTAHOBUTENBHBIX PEAKIHUi

OIIK-1

JI2.1J13.1

0,5

Pabora B
MaJIbIX

rpymnmnax;
OIIK-1.1.

1.10

JIab

N3yyeHne XxuMHUuecKux
CBOMCTB METaJIOB

OIIK-1

JI2.1J13.1

0,5

Pabora B
MaJIbIX

TpyImax;
OIIK-1.1.

Cp

ITpopaboTKa JTEKIIHOHHOTO
MaTepuana o teme "CtpoeHue
atoma u Ilepuoanueckas
CHCTEMa XUMHUYECKUX
anemenToB JI.M1.Menneneesa".
INoaroroBka ¢ 1a00paTOPHEIM
pabotam:

"H3yueHrie OCHOBHBIX KJ1aCCOB
HEOPraHMYECKUX COeAUHEHHA";
"CtpoeHue aToMa u
MIepUOINIecKasl CucTeMa
xuMuudeckux snemeHto J[.U.
Menneneena ";

"H3yueHne OKHUCIUTEIIBLHO-
BOCCTaHOBHTEIIbHBIX
peaxuuii";

"U3yueHre XuMHYECKIX
CBOMCTB MeTaIoB".
[ToaroroBka k Texyuemy
TECTOBOMY KOHTPOJIIO.

10

OIIK-1

JI1.1

JI1.2J12.1J13.

2
2102

OIIK-1.1.

1.12

Cp

IIpopaboTka JEKIIMOHHOTO
Marepuana 1o TeMe
"Xumuueckas CBI3b U
CTpOEHUE MOJIEKYT".
[ToaroroBka k TeKyiemy
TECTOBOMY KOHTPOJIIO.

OIIK-1

J1.1

JI1.2J12.1J13.

2
0132

OIIK-1.1.

1.13

Cp

ITpopaboTKa JTEKIIHOHHOTO
MaTepHaia mno teme "BoaHbie
pacTBOpHI U
ANEKTPOTUTHIECKAS
Iucconuanus”.

[ToxnroTroBka K 1a00paTOPHBIM
pabotam:

"ITpuroToBieHUE pacTBOPOB
3aJaHHOM KOHLIeHTpauu'",
"Uzyuenue
3JIEKTPOIUTHYECKON
JUCCOLIMALUU U peakiuil B
pacTBOpax 3JIEKTPOJIUTOB"
[MonroToBka K TEKymiemy
TECTOBOMY KOHTPOJIIO.

OIIK-1

JI1.1

JI1.2J12.1J13.

2
0102

OIIK-1.1.

DK3aMeH

IlonroroBka k 9K3aMeHy

14

OIIK-1

JI1.2J13.1
JI3.2
31052

OIIK-1.1.

Paznen

Paznen 2. dusnyeckasa u
KOJIOMAHAS XHMHSA

2.1

Kontp.pa
6.

Brinonnenue 3aganuii
KOHTPOJILHOH paboThI

OIIK-1

J1.1712.2
92

OIIK-1.1

2.2

Jlex

OCHOBBI XUMHUYECKOM
TCPMOJANHAMUKHA

OIIK-1

J1.2

Jlekiusi-
6ecena OIIK-
1.1.

23

Jlex

OCHOBBI XUMHYECKOM
KHHETHKH. XUMHYECKOE
paBHOBeCHE.

OIIK-1

JI1.2

Jlekmus-
oecena OIIK-
1.1.




2.4 Jlex KonnuratusHeie cBONMCTBA 1 OIIK-1 JI1.2 1 Jleknus-
pacTBOpoB oecena OIIK-
1.1.
2.5 Jlex OCHOBBI KOJUIOUTHON XHUMHUH 1 OIIK-1 JI1.2 0,5 Jlexmmsi-
6ecena OIIK-
1.1.
2.6 Jlex OCHOBBI IEKTPOXUMUHU 2 OIIK-1 JI1.2 1 Jlexuusi-
6ecema. OITK
-1.1.
2.7 JIab OnpeneneHre TeIOBOro 2 OIIK-1 JI2.1J13.1 0,3 Pa6ora B
a¢deKTa peakiuu MaJTbIX
HeHTpanu3auu rpyrmnmax;
OIIK-1.1.
2.8 JIab OnpeneneHne CKOPOCTH 4 OIIK-1 JI2.1J13.1 0,2 Pa6ora B
XUMUYECKOH peakuuu MaJIbIX
rpyrmnmax.
OIIK-1.1.
2.9 JIab Uzydenune 4 OIIK-1 JI2.1J13.1 0,5 Pa6ora B
INEKTPOXUMHUUECKUX MaJIbIX
IIPOLIECCOB rpymnmax.
OIIK-1.1.
2.10 Cp [IpopaboTka NTEeKITMOHHOTO 3 OIIK-1 JIT.1 0 OIIK-1.1.
MaTepuaia mo teme "OCHOBBI JI1.2J12.1J13.
XUMHUYECKOH TepMOIMHAMUKI 2
" 21322
INoaroroBka k 1a60paTOPHOH
pabore "OnpenencHue
TeroBoro 3¢ dekra peaknun
Helrpanuzanuu”. [logroroska
K TEKyIIEMY TECTOBOMY
KOHTPOJIIO.
2.11 Cp IIpopaboTka JEKIIMOHHOTO 2 OIIK-1 JIT.1 0 OIIK-1.1.
MaTepuaia 1o teme "OCHOBBI JI1.2J12.1J13.
XUMUYECKOH KHHETHKU. 2
Xumuyeckoe paBHoBecue." 21032
INoaroroBka k 1abopaTopHOH
pabote «Onpenencane
CKOPOCTH XUMHUYECKOMH
peaKIum.
2.12 Cp IIpopaboTKa JIEKIIOHHOTO 2 OIIK-1 JI1.1 0 OIIK-1.1.
Marepuaa 1o TeMe JI1.2J12.1J13.
"KonnuratuBHbie CBOHCTBA 2
pacTBopoB". 21032
[MonroToBka K TeKyniemy
TECTOBOMY KOHTPOJIIO.
2.13 Cp ITpopaboTKa TEKIIHOHHOTO 3 OIIK-1 J1.1 0 OIIK-1.1.
Marepuana 1o reMe "OCHOBBI JI1.2J12.1J13.
KOJUIOMIHOM XUMUH'". 2
[ToaroroBka k Texyiemy 2122
TECTOBOMY KOHTPOJIIO.
2.14 Cp ITpopaboTka JIeKIIMOHHOTO 3 OIIK-1 JI1.1 0 OIIK-1.1.
MaTepuaia 1o teme "OCHOBBI JI1.2J12.1J13.
aneKkTpoxumuu". Beinonxuenue 2
3aJaHHs B KOHTPOJILHON 2152
pabore. [TonroroBka k
nabopaTopHoii paboTte
"N3y4yenue
INEKTPOXUMHUUECKUX
rporeccon".
[ToaroroBka k Texyiemy
TECTOBOMY KOHTPOJIIO.
2.15 Ox3ameH |[loaroToBka K 3K3aMeHy 16 OIIK-1 JI1.2J13.1 0 OIIK-1.1.
JI3.2

01022




Pazmen |Pazgen 3. Anajqurnyeckast
XHMMUSA
3.1 Kontp.pa |Beimonnenue 3agannit 1 OIIK-1 JI1.1J12.2 0 OIIK-1.1
0. KOHTPOJIBHOM PabOThI 22
32 Jlex KauecTBeHHBIN XUMUUECKUI 1 OIIK-1 JI1.2 0,5 Jlekmus-
aHaau3 oecega OIIK
-1.1.
33 Jlex KonnyecTBeHHBIN XUMHYECKHI 1 OIIK-1 JI1.2 0,5 Jlexnms-
aHaIH3 6ecema OITK-
1.1.
34 JIab KauecTBeHHbIE peakuny Ha 4 OIIK-1 JI2.1J13.1 0,5 Pabora B
KaTHOHBI 1 aHUOHBI MaJIbIX
rpyrmmax;
OIIK-1.1.
3.5 JIa6 OmnpeneneHue MOISIPHOH 4 OIIK-1 JI2.1J13.1 0,5 Pa6ota B
MAacchl SKBUBAJICHTOB MeTaslIa MaJIbIX
rpyrmnmax.
OIIK-1.1.
3.6 Cp [IpopaboTka ITEeKIMOHHOTO 2 OIIK-1 JIL.1J11.2 0 OIIK-1.1.
Marepuasa 1o TeMe JI1.3J12.1J13.
" AHaJIUTUYECKUI CUTHAI U €ro 2
BUJIBI" 21092
[onroToBka k 1abopaTopHOi
pabote "KadyecTBeHHbBIC
peaKnuy Ha KaTHOHBI U
aHUOHBI".
[TonroToBka K TeKyLemy
TECTOBOMY KOHTPOJIIO.
3.7 Cp IIpopaboTka JEKITMOHHOTO 1 OIIK-1 JI1.2J12.1 0 OIIK-1.1.
MaTepuaia 1no reme "MeToabl JI2.2713.2
KOJINYECTBEHHOT'O aHAIIM3A! 2122
IPaBUMETPUUYECKUH,
TUTPUMETPUUYECKUH,
3IEKTPOXUMHUYECKHH,
ONTUYECKUi".
IMonroToBka K 1a00paTOPHOM
pabote "Onpenenenne
MOJISIPHOM Macchl
9KBUBAJIEHTOB MeTaylIa".
[ToaroroBka k Texyiemy
TECTOBOMY KOHTPOJIIO.
3.8 Ox3ameH |IloAroToBka K ’K3aMeHy 14 OIIK-1 JI1.2J13.1 0 OIIK-1.1.
JI3.2
3122
Pazmen | Pa3zmen 4.
BbicokoMoeRyIsIpHbIE
coeqmuenust (BMC)
4.1 Jlex OO61ue cBeJCHUS O 1 OIIK-1 JI1.2 0,5 Jlexuusi-
BBICOKOMOJIEKYJISIPHBIX 6ecena OIIK-
COETMHEHUSX (TIoNnuMepax) 1.1.
4.2 Jlex CtpoeHue u cBoiicTBa 1 OIIK-1 JI1.2 0,5 Jlexuus-
BKHEHIIINX CHHTETHYECKHUX oecena OITK-
IOJUMEPOB 1.1.
4.3 Cp IIpopaboTka JTEKITMOHHOTO 2 OIIK-1 JI1.2713.1 0 OIIK-1.1.
Marepuana mno Teme «Obume 0132

CBEJICHHS O
BBICOKOMOJICKYJISIPHBIX
COCTMHEHUSX (TIONMUMEpax)».
[ToaroroBka k TeKyemy
TECTOBOMY KOHTPOJIIO.




4.4 Cp ITpopaboTKa JIEKIIHOHHOTO 1 2 OIIK-1 JI1.2J13.1 0 OIIK-1.1.
Marepuaia o reme «CTpoeHue 21032
W CBOMCTBA BaKHEHTITX
CHHTETHYECKUX TIOJTHMEPOBY.
[ToaroroBka k TeKyiemy
TECTOBOMY KOHTPOJIIO.

4.5 Ox3ameHn | [loaroToBka k sK3aMeHy 1 10 OIIK-1 JI1.2J13.1 0 OIIK-1.1.
JI3.2
2132

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

O6pazoBarenbHbIE TEXHOIOTUH C HCIOIb30BAHUEM HHTEPAKTUBHBIX METOI0B 00y4eHHs (KPYTIBIH CTON (JUCKYCCH))

TpaauunonHas (penpoayKTHBHAS) TEXHOJOTHS (TIPETOAaBaTeNlh 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITIOJTHEHUS 3a1aHMS,
Ha0JI01aeT 32 BBINOJHEHUEM U IIPU HEOOXOJUMOCTH KOPPEKTHPYET paboTy 00ydarommxcs)

TexXHOIOTHS KOMIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATETIBHOE H3yIEeHHE 00yJarOIIIMHUCS HOBOTO
Marepuala HoCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
HPaKTHKOBATh HABBIKK COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOIICHHS)

TexHOMOTHs TUCTAaHIMOHHOTO 00y4YeHUS (TToJydeHIe 00pa30BaTeNbHBIX YCIYT 03 MOCeIIeHHsT YHHBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAINH (JIEKTPpOHHAs TT04Ta, IHTepHeT 1 Ap.))

OﬁpaSOBaTCJ’ILHHe TEXHOJIOTHUH C UCIIOJb30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeI(I.II/IH - 6606,[[3.)

6. POH/1 OIEHOYHBIX CPEICTB

6.1. KoHTpoibHBIEe BONIPOCHI M 3aJaHUS

1. Bonpockl ¥ 3aaHus sl TEKYIIETO KOHTPOJIS
Paznen 1. O0uias u HeoOpraHu4eCcKask XUMHUS

JlabopatopHas pabota "V3ydeHrie OCHOBHBIX KIIACCOB HEOPTraHMYESCKUX COSANHEHHN"
3amanue:

1. I3yuuTh OCHOBHbIE TEOPETUUECKUE CBEJCHUS C UCIIOIb30BaHUEM JuTepaTypsl [J13.3].
2. O3HaKOMHTBCS C TIOPSIIKOM BBITIOJIHEHHS JIa0OpaTOPHOH paboThI:

2.1. Tloxy4uuTh OCHOBHBIN OKCH/JI, KUCIIOTHBIN OKCHJI, KUCIIOTY;

2.2. [Tony4uTs CPEAHIOIO COJIb;

2.3. I3y4uTh B3aMMOJEHCTBHE OCHOBHOTO OKCHJIA C BOJOI1;

2.4. Tlomy4nuTh THAPOKCHUIBI KOOATHTa U XPOMA,;

2.5. 3y4nTs CBONHCTBA OCHOBHOTO ¥ aM(OTEPHOTO OKCHJIOB;

2.6. NzyueHue B3aUMOJIEHCTBUE COJIU C METAIIOM;

2.7. N3yunTh B3aUMOJEHCTBUE KUCIIOTHI C COJIBIO;

2.8. M3yunTh B3aUMOJEHCTBUE KUCIOTBL CO IENOUBIO;

2.9. [Tony4uTh KUCIYIO COJIb;

2.10. ITommy4uTh OCHOBHYIO COJIb.

3. CocTaBUTh MHCHMEHHBIH OTUET 10 TabopaTopHOi padore.

Bonpocs! 115t 3a1uThl 1a60paTopHON paboThI

1. [Touemy B ombiTe 2.1 TaKMyC H3MEHUI OKPACKy?

2. Kakumu cBoiictBamu obmanaet oxkcua meau (I11)?

3. [Moyemy ruapokcua xpoma (II1) pacTBopsieTcs U B KHCIOTE, U B IIETO0YU?

4. Ilpn B3anMMOJEHCTBIM KAKUX BEILECTB NPOTEKAET peakuust HeHTpantu3anin?

5. TIpm xakuX ycIoBHAX 00pa3yroTcs Kucible conu? [Ipu Kakux ycIoBHAX 00pa3yloTcs OCHOBHBIEC COH?

JlaGopatopnas pabota "CtpoeHue aToMa | NEPUOIUYECKas cUCTeMa XUMHUecKuX snemenToB .M. MenaeneeBa (auckyccus).

Bompocs! 1 HTOATOTOBKH K TUCKYCCHU:

. DneMeHTapHbIE YaCTHUIIBI, 00pa3yIOIUe aTOM.

. KopmyckynspHo-BonHOBast ABOHCTBEHHOCTb 3JIEKTPOHOB.

. [Ipuamun HeonpeneneHHocTH | etizeHOepra.

. DNeKTpoHHOE 00J71aKo (aTOMHAs! OPOUTANb). DIEKTPOHHAS ITIOTHOCTb.

. KBanToBbI€ uncHa.

. [IpyHIUIIEI 37IEKTPOHHOTO CTPOEHHUS aTOMa.

. DnexTpoHHbIE U rpaduaeckue HOPMyIIHl ATOMOB F HOHOB.

. BanentHsle anexTponsl. CTeneHb OKUCIeHUs. BrICIas u HU3IIas CTETIeHH OKUCIICHHUS.
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9. Ileproauuecky H3MEHSIOMINECS XapaKTePHCTHKHA aTOMOB: SHEPTUs HOHU3AIMHU, CPOJICTBO K DIIEKTPOHY,
3NEKTPOOTPULIATETBHOCTb.
10. Ilepuonuueckuii 3akoH J[.M1. MenneneeBa. IIpnunHa nepuoAnYHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB.

Jlabopatopnas pabota "[IpurotoBieHue pacTBOPOB 3alaHHOM KOHIIEHTpauu"

3aganue:

1.M13y4nTh OCHOBHBIE TEOPETUUECKUE CBEICHUS C UCIIOIb30BaHUEM uTepatypsl [J13.3].

2. O3HaKOMUTKCS ¢ 1aOOPATOPHON OCYAOH, HCHIONB3yEMON [T IPUTOTOBIEHHS PACTBOPOB.

3.1. M3yuuTh NOPSIOK BBINOIHEHUS 1a00PAaTOPHOH pabOThI:

3.2. IIpuroToBHUTH 3aJaHHBIE PACTBOPHI TI0 HHCTPYKINH:

3.3. BBIIOJHUTE COOTBETCTBYIOMMUIT pacdeT U MPUTOTOBUTH BOIHBIN PAcTBOP XJIOpHa HAaTpus 00beMoM 250 MII M MaccoBO# Joeit
comu 5 % pa3baBieHUEeM KOHIIEHTPHPOBAHHOTO PacTBOPA;

3.4. IIpuroToBUTH BOIHBII PacTBOP XJIOPHUIA HATPUS U3 KPUCTATUTMUECKOH CONM, BBINOIHUTH COOTBETCTBYIOIIUHA pacueT MacCOBOM
JIOJIA ¥ MacChI HABECKH.

4. CocTaBUTh MMCBMEHHBIN OTYET 1O JTabopaTopHOi paboTe.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. C moMoIIbI0 KaKUX CPEACTB H3MEPSIOT 00BEM KHUIKOCTU?

2. Kaxue BUBI MEPHOH MOCY bl HCHONB3YIOT AT TOUHBIX H3MEPEHHH, a Kakue Ui MPUOIMKEeHHBIX ?
3. Kakue npasuna cinenyer co0iroath IpH UCIIONB30BaHUH IIMIIETKH, OIOPETKH, MEPHOH KOJIOBI?

4. J1nst u3MepeHus: Kakoil XapaKTepUCTHKH PacTBOpa HCIIONb3YIOT apeoMeTp?

5. Kakue mpaBuia ciemyeT coOmM0gaTh MY BRITIOIIHEHUH U3MEPEHUH ¢ IIOMOIIBI0 apeomeTpa’?

JlabopatopHas padota "V3ydeHre JIEKTPOTUTHICCKOMN TUCCOIMAMN U PEaKIMid B pacTBOPAX dJICKTPOIUTOB"

3amanue:

1. I3yyuTh OCHOBHbIE TEOPETHUECKUE CBEJCHUS C UCIIOIB30BaHUEM JuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C TIOPSIIKOM BBIIIOJIHEHHS JIAOOpaTOPHOM paboThI:

2.1. M3yunTsh XapakTep JIEKTPOIUTUIECKON TUCCOLUALUU TUAPOKCUIOB.

2.2. VI3y4nTh paBHOBECHE U €TO CMEIEHHE B PACTBOPAX CIA0BIX HIEKTPOIUTOB.

2.3. I3y4uTh peakuuu B pacTBOpax 3MEKTPOIUTOB.

2.4. VI3y9uTh OKpacKy KHCIOTHO-OCHOBHBIX HHANKATOPOB B Pa3JIMYHBIX Cpeax.

2.5. VI3y4nTh peaknuio cpeasl B pacTBOpax CIEIYIOMUX CONei: XJIOpHaa allOMHUHIS, KapOOHAaTa HATPH, XJIOPHIa KaJIus, arerara
aMMOHUSL.

2.6. VI3y4nTb nosHbIi (HEOOpaTUMBINH) THAPOIN3 COJICH JUIsl ciTydast, KOT/la B pacTBOPE OJJHOBPEMEHHO IIPUCYTCTBYIOT JIBE COJIH:
XJIOPH]] ATIOMUHHUS 1 KapOOHAT HATPHSL.

3. CocTaBUTh MUCHMEHHBIN OTUYET 1O JT1a0OPaTOpHOH padoTe.

Bormpocs! st 3anmTs! 1abopaTopHON paboThI

1. ITouemy B ombITe | THAPOKCH KOOAIBTAa PAaCTBOPHIICS TOJIBKO B pacTBOPE KUCIOTHI, a ruapokcun xpoma (III) — B pacteope
KUCIIOTHI U B pacTBope menodn? Crenats BBIBOJ O XapaKTepe 3IEKTPOTUTHUECKOH JUCCOUAINY TOTyYeHHBIX THAPOKCHIOB.

2. Ilouemy B ombITe 2 TPOM3OIIO U3MEHEHUE OKPACKU MHJIMKATOPOB B PaCTBOpPAaX KUCIOTHI M OCHOBAHHMS IIPU JOOABICHUH CONICH?
3. [Ipn KaKuX YCIOBUSIX PEAKIHH B PACTBOPAX JIEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky mproOpeTaeT TakMyc B KUCIION, HEHTpalbHOI U Me049HoH cpenax?

5. Kakue conu He noasepratorcs ruaponusy? Ilpuseaure mpumepsl.

JlabopatopHas pabota "V3ydeHre OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEeaKInii"

3amanue:

1. 3y4nTh OCHOBHBIE TEOPETHUECKHUE CBEJICHHS C UCIIOJIb30BaHueM juteparypsl [J13.3].

2. O3HaKOMHTECS C TIOPSAAKOM BBITIOIHEHHS J1TaO0OpaTOpHOH paboTHI:

2.1. I3y4uTh OKUCIUTENFHO-BOCCTAHOBUTEIBHYIO ABOMCTBEHHOCTh COCJHHEHUI Cephl B IPOMEKYTOUHOMN CTEIICHH OKUCICHUSI.
2.2. N3yunTts BausHue pH cpenbl Ha XapakTep BOCCTAHOBIICHHS IEpMaHraHaTa Kajiusl.

2.3. N3yuenue peakuuu Hoauaa Kajuus ¢ NEPOKCUIIOM BOJIOPOJA.

2.4. VI3ydeHne IOBEJCHUS OPTaHUIECKUX BEIIECTB B OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX.

3. CocTaBUTh MUCHMEHHBIN OTUET MO J1a0OpPaTOpHOH padoTe.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. O6bsacHUTE, TOUEMY CyIb(QUT HATPUS MOKET BRICTynaTh B OBP 1 kak OKHCIHTENb, U KaK BOCCTAHOBUTEIIb.

2. O0OBsicHUTE, UCTIONB3YSI PE3YIIBTATHI ONbITa 2.2, KaK BIMAET XapaKTep Cpelibl Ha IPOIECChl BOCCTAHOBJICHHUS IIepMaHraHarTa
Kauusl.

3. Ompexnenute, K KAKOMY THITY OTHOCSATCSI OKHCIINTEIEHO-BOCCTAaHOBUTEIIFHBIE PEAKIINH, PACCMAaTPHBAEMEIEC B KaXKIOM OIIBITE.
4. YKaxkuTe, aTOM KaKoro 3JIEMEHTa B OIIbITe 2.3 SBJISETCSI BOCCTAHOBUTENIEM, 3 KAKOT'O — OKUCIIMTENIEM U IIOYEMY.

5. OOBsACHATE, UCTIONB3YS PE3YJIBTAThI ONbITa 2.4, KaKyro (DYHKIIHIO MOTYT BBIIIOJIHATH OpraHudeckue Bemectsa B OBP.

Jlabopatophas pabota "V3ydeHne XUMHYEeCKUX CBOMCTB MeTaioB"

3amanue:

1. I3y4nTh OCHOBHBIE TEOPETHUECKUE CBEJCHHSI C UCITOJIb30BaHuEeM uteparypsl [JI13.3].
2. O3HaKOMUTHCS € TIOPSAKOM BBIOTHEHHS J1TaOOpaTOpHOH paboTHI:

2.1. M3yunTh B3auMoJIeiicTBUE MarHUs C KUCJIOTON U LIEOYBIO.




2.2. 3yunTh B3aMMOJEHCTBUE ATIOMUHUS C KUCIOTOH U MIEI0YbIO.
2.3. ITomy4yuTh TUAPOKCU ATIOMUHUS U U3YyYUTh €T0 CBOICTBA.
2.4. 3yunTh B3aUMOJEHCTBUE XKele3a C KUCIOTOH U IIEI0YbIO.
2.5. omyuuts ruapoxcuy xxenesa (II) u u3yqunts ero cBOHCTBA.
2.6. ITomyuuts ruapokeuy xkenesa (I1I1) u u3yuuts ero cBoiicTaa.
2.7. I3yunTh KauecTBEHHbIC peakiuu Ha HoHbI Fe2+, Fe3+.

2.8. M3yunTh B3auMOJIEIICTBUE LIMHKA C KUCIOTOH U IIEI0YbIO.

2.9. lMony4yuTs THAPOKCHU] LIMHKA U U3yUUTD €T0 CBOICTBA.

2.10. 3yuuTth B3aMMOJCHCTBHE IUHKA C COJISIMH.

3. CocTaBUTh MHCHEMEHHBIH OTUET 1O TabopaTopHOi padore.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Jlaiite Ha3BaHMs MPOLYKTOB B3aNMOICHCTBUS METAIIIOB C XJIOPOM, a30TOM, KDEMHHUEM, BOJIOPOIOM, cepoit, pochopom,
YTJIEPOJIOM.

2. YKaxuTe OKUCIUTENb U BOCCTAHOBUTEIb B PEAKI[MH MAaTHUS C KHCIOTOH U MIET0UbI0?

3. Kakue cBoiicTBa NpOSBISIOT ATIOMUHUHN U €T0 TUAPOKCH] ITPU B3aUMOJEHCTBUY C CEPHON KUCIOTOM U THIPOKCUAOM HAaTpusi?
4. Kaxwue cBoiicTa mposBisroT skene3o (II1) n ero rumpoxcna npu B3anMOACHCTBHE C CEPHON KUCIOTOH M THAPOKCHIOM HATPHS?
5. IlpuBenuTe peaxnu, MOATBEPKAAIOIIHE aM(OTepHbIC CBOMCTBA IIMHKA U €r0 THIPOKCHAA.

Paznen 2. dusnueckas ¥ KOIIOUAHAS XUMHS

Jlabopatophas pabota "Onpenenenue TerioBoro 3¢ dekra peaknuu HeUTpanu3aun"

1. I3y4nTh OCHOBHBIE TEOPETUUECKHE CBEJCHUS C UCIONb30BaHUEM JIuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C 1AOOPATOPHON KATOPHUMETPUUECKON YCTAHOBKOM JUISl ONPEAENICHHUS TEIUIOBOTo d(dexra.

3. O3HaKOMHTECS C TIOPSAAKOM BBITIOJTHEHHS JTaDOpaTOPHOH paboTHL.

3.1. BBIIOMHAUTE onpe/eneHne TeIIoBoro Y dekTa peakuy HeHTpann3auy CUITEHON KUCIIOTH CHIIBHBIM OCHOBAHHEM COTJIACHO
UHCTPYKLUH.

3.2. 3anucath pe3yabTaThl ONBITA: MacCy KaJIOPHMETPUUECKOIO CTAKaHa M, KI; CyMMapHbIH 00BbEM XHAKOCTH B
KaJOpPUMETPUUECKOM CTaKaHe, V, JI; Ha4alIbHYI0 TEMIIEpaTypy pacTBOPOB KUCIOTHI U mienoun Tk u T, K; koHeuHyto TeMnepaTypy
Tk, K.

3.3. BeimosHHUTH pacyeT TerioBoro 3gdexra NpoBeICHHOH PeaKI1u 10 HHCTPYKIHH.

4. CocTaBHTh NHCEMEHHBII OTYET 110 JTaOOpaTOpHOIA padore.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Kakue ypaBHeHHs Ha3bIBalOTCs TepMoxuMmuueckumu? Ilpusenure npumepsl.

2. [Ipn KaKuX YCIOBUSIX TEIUIOBOM dPPEKT XUMUUECKOW PEeaKIuK YHCICHHO PAaBeH U3MEHEHUIO SHTAIBITHH?

3. Jlns Kakux U3MEPEHUH UCTIONb3YeTCs KaJIopUMeTpUIecKas YCTaHOBKa?

4. Ha uro yka3biBaeT 3Hak H B mpoBeieHHOM OmbITE?

5. Tlouemy TerutoBblie 3 deKThI peakiuii HeHTpaIH3aIiy COJITHOM U a30THON KHCIIOT THAPOKCHIOM KaJIns OJWHAKOBEI, HO
OTIIMYAIOTCS OT TEIUIOTHI HEUTPaJIM3alliK YKCYCHOMN KUCIOTEI? B KakoM citydae TemioT HedTpanu3anuy 6osbie?

JlaGoparopHast paboTa "OnpeneneHne CKOPOCTH XUMHUUECKON peaknuy. M3ydeHrne XUMIIecKoro paBHOBecHs "
3ananue:

1. I3y4uTh OCHOBHBIE TEOPETUUECKHE CBEJCHUS C UCIONb30BaHUEM JuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C TIOPSIIKOM BBITIOJIHEHHS JIa0OpaTOPHOM paboThI:

2.1. I3y4uTh BIUSHNE KOHICHTPAIINN PEarHPYIOIINX BEIIECTB Ha CKOPOCTh XUMUYECKOH PEaKITHH;

2.2. M3yunTsh BAMSHUE TEMIIEPATYpPhl HA CKOPOCTb XUMHUYECKON PEaKI1H;

2.3. I3y4uTs cMelieHne XUMUYeCKOTO PaBHOBECHSI IPU U3MEHEHHH KOHIIEHTPALUH BEIECTB.

3. CocTaBUTh MUCEMEHHBIN OTUET 1O J1a00OpaTOpHOi padore.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. B uém 3aximrouaeTcst KHHETHYECKasi XapaKTepUCTHKA XuMHU4ecKkoi peakuyn? [lepeunciure GpakTopsl, OT KOTOPBIX OHA 3aBHUCHT.
2. Kakas ctagus CI0)KHON peakuy Ha3blBAETCs JMMUTHPYIOEH?

3. Kakoii Bua UMEeT KHHETUYECKOE YPAaBHEHUE U3y4yaeMOl B onbITe 2.1 peakuun?

4. ITouemy B Ka4ecTBE MEPBOH TOUKU KPHBOIl CKOPOCTU PEAKIUH B OMbITE 2.1 MPaBOMEPHO UCIOIb30BaTh TOUKY Hadana
KoopAuHAT?

5. TTouemy rpadraeckast 3aBHCHMOCTD CKOPOCTH PEAKIMH OT TEMIEPaTyPhl HE MOXET BBIpaXKaThCs MPAMO THHUEH? VcTonbs3ys
ypaBHeHue Bant-T'odda, ycranosute hopMy nuHNN 1 000CHYHTE, TOUEMY HENb3s HAUMHATH Ty JIHHUIO OT Hayajga KOOPAUHAT.

JlabopatopHas padota "V3ydeHre 2IEKTPOXUMHYESCKHX MPOIECCOB"

3amanue:

1. I3yyuTh OCHOBHBIE TEOPETHUECKUE CBEJCHUS C UCIIOIb30BaHUEM JuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C TIOPSIIKOM BBITIOJIHEHHS JIAOOpaTOPHOM paboThI:

2.1. I3yanTs 00pa3oBaHNe rajIlbBAHUUSCKHUX Map MPH XUMHIECKUX PEaKIUIX.

2.2. I3y4nTh KOPPO3HIO OI[HHKOBAHHOTO U Jy’KEHOTO0 XKeJe3a.

2.3. VI3y4uTh 3IE€KTPOIH3 BOJHOTO PACTBOPA MOIUIA KaIUs C UHEPTHBIMHU 3JIEKTPOJAMHU.

2.4. VI3yquTh 3JE€KTPOIIH3 BOJHOTO PACTBOPA CyIb(aTa KNS C HHEPTHBIMH JIEKTPOTAMH.

2.5. VI3y4uTh 3I€KTPOIIH3 BOJHOTO PACTBOPA CyIb(aTa MeIU C HHEPTHBIMHU 3IEKTPOIAMH.

2.6. 3yunThb 351EKTPOIU3 BOJHOTO pacTBoOpa Cyib(ara MEeIu ¢ paCTBOPUMBIM MEIHBIM aHOIOM.




3. CocTaBUTh MUCHMEHHBIN OTUYET 1O Ta0OPaTOpHOH padoTe.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. OOBsicHHUTE, KaKOH AIIEKTPO.I B OMBITE 2.1 SIBISETCS KATOAOM, & KAaKOH — aHOIOM.

2. [ToyeMy U3MEHMIICS IIBET PacTBOPA B KATOJAHOM M aHOJHOM IPOCTPAHCTBE ANEKTPOIM3epa B onbiTax 2.2 u 2.3?
3. Kakue 371eKTpobl Ha3bIBaloTCsl MHEPTHBIMU? M3 KakuX MaTepuajaoB OHU M3rOTABIUBAIOTCS?

4. Ha xakoM 3JekTpoje B ombite 2.4 nosiBisiercst Oypruiit Hanet? UTo 310 3a BemecTBo?

5. OOBsICHUTE, UCTIONB3YS Pe3yIbTaThl OMBITA 2.5, KaK MPOTEKAET ANEKTPOJIN3 C PACTBOPUMBIM aHOIOM.

Pazgen 3. AnamuTuyeckast XUMUS

Jlabopatopnas pabota "KadecTBeHHbIE peaklIMU Ha KATUOHbBI U aHUOHBI"

3aganue:

1. U3y4unth OCHOBHBIE TEOPETHUECKHUE CBECHHS C UCII0JIb30BaHuEM uTeparypsl [J13.3].
2. O3HaKOMUTHCS € TTOPSAAKOM BBIMOTHEHHUS 1a0OpaTOPHOH paboTHI:

2.1. OTKpBITH KaTHOH aMMOHUST NH4+.
2.2. OTKpBITh KaTHOHA Kajblius Ca2+.
2.3. OTKpEITE KaTHOH Oapust Ba2+.
2.4. OTKpBITh KaTHOH LIMHKA Zn2+.
2.5. OO6HapyxuTh KaTioH Xxpoma Cr3+.
2.6. OTKpBIT KaTHOH amtoMuHus Al3+.
2.7. OTKpHITH KATHOH CBHHIIA

2.8. OTtkpbITh KaTHOH xene3a (I1) .
2.9. OTxpeITh KatnoH sxenesa (I11) .
2.10. OTKpBITE KaTHOH cepedpa Ag+.
2.11. OTKpBITH Cynab(aT-uoH

2.12. OTKpBITH KapOOHAT-UOH

2.13. OTxpEITE XT0puA-uoH Cl-.

2.14. OTKpEITE HATpPAT-HOH NO3—

3. CocTaBUTh MHCHMEHHBIH 0TYET 1O TabopaTopHOi padore.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. Kakoii aHanu3 Ha3pIBaIOT KaueCTBEHHBIM? B ueM 3akirouaercs ero 3amaya’?

2. Yro Takoe aHanuTH4eckuil curnan? IlpuBeaure npuMepsl aHATUTHYECKOTO CUTHANA.

3. Kakyro peakuuio Ha3blBalOT aHAIUTUYECKON?

4. Kaxkoe sBI€HHE MOXKHO HAaOJIFOAATh IPU BHECEHUH B IIaMs Ta30BOM TOPEIKH COSIUHEHHH HEKOTOPhIX MeTamIoB? Kak 3to
SIBJIEHUE MOXKET ObITh HCIONIB30BAHO B KAUYECTBEHHOM aHau3e?

5. HanmmmTe XapakTepHBIE peakIi KaTHOHOB ¥ aHHOHOB.

Jlabopatophas pabota "OnpeaeneHre MOIIPHOH MacChl SKBUBAJICHTOB METAJLIOB"

3aganue:

1. 3yunth OCHOBHBIE TEOPETHUECKHUE CBECHHS C UCII0NIb30BaHuEM uteparypsl [J13.3].

2. O3HaKOMUTHCS ¢ 1aOOPATOPHON YCTAHOBKOM IS ONIPEAEICHHS MOIIPHON MacChl SKBUBAJICHTa METAJLIOB.

3. O3HaKOMUTHCS C TIOPSAAKOM BBIIOJIHEHHS JTADOPaTOPHOH paboTHI:

3.1. BINONHUTE ONpeiesieHNe MOJISIPHON MacChl SKBUBAJIEHTa IUHKA COTIACHO MHCTPYKLUHU.

3.2. 3ammcath pe3yNbTaThl OMBITA: MAcCy HABECKU MeTaJlla m, Kr; 00BbeM BBIISIUBIIETOCs Bogopoaa V, ; temmeparypy t, °C;
abcomotnyto Temnepatypy T, K; atmochepnoe nasnenue P, xI1a; qaBneHne HachIEeHHOTO BOASHOTO Mapa MpH JaHHOM
temneparype, Pu20, klla; napunansHoe aaBienue Bonopona, Pu2 klla.

3.3. BBINONHUTE pacyeT 3KBUBAJICHTHON MacChl LIMHKA 110 HUHCTPYKLIUY.

4. CocTaBUTh MMCBMEHHBIN OTYET 1O TabopaTopHOi paboTe.

Bormpocs! st 3anmTs! 1abopaTopHON paboThI

1. Chopmymmpyiite moHsATHE "SKBUBAJICHT BemIecTBa'.

2. Yto Takoe SKBUBAJIICHTHBIH 00beM?

3. Kak onpenieauTs MOISPHYIO Maccy SKBHBAJIEHTOB ITPOCTOTO BeHIeCTBA? CI0KHOTO BellecTBa?

4. Kakasg xuMu4deckas peakiys JeKHUT B OCHOBE SKCIIEPUMEHTAIBHOIO OIPEAEICHUS MOISIPHON MacChl SKBUBAJICHTOB LIMHKA?

5. ITouemy mpu pacdeTax MOJSIPHOIT MacChl SKBHBAJIEHTOB I[HHKA YUUTHIBACTCS 3HAYCHUE TapIUaILHOTO AaBIeHHUs Bogoposaa Pu2 ?

Paznen 4. Beicokomonekyssipabie coennuaennii (BMC).

Bonpocs! 115 caMOKOHTpoOIIS:

1. OnummTe OCHOBHBIE CBOMCTBA MOJIMATWICHA, TTOJUITPOIMIICHA, TOJINATHIICHTepedTataTa, HOIUCTHPOIIA, ITOJIUBUHIIXJIOPHAA U
MOJMBHUHMIIAIIETATA M 00JIACTH UX IIPHMEHEHHS B CTPOUTEIHHBIX TEXHOJIOTHAX.

2. OnumuTe XapakTepHbIE CBOMCTBA (hTOpPOILIACTA-4 U TUAIEKTPUKOB HA €TO OCHOBE.

3. OnummTe XapakTepHble CBOMCTBA SMOKCHIHBIX CMOJ U YKa)KUTE 00TaCTH UX MIPUMEHEHHS B CTPOUTEIBbHBIX TEXHOJIOTHSAX.

4. Yto mpeACTaBIAIOT COOO0M OIIMOPTaHOCHIIOKCAHBI M KaKOBBI HX XapaKTepHBIC CBOHCTBA?

5. Urto mpencTaBisioT co00i MIacTMacChl M U3 KaKMX KOMIIOHEHTOB OHH cocTosT? [IpuBeanTe mpruMepsl.




II. ®onx TecTOBBIX 3a1aHMi 110 XUMUHU BusyanbHoii cTyauu TectiupoBanus (VTS) ans KOHTPos yaeOHbIX TOCTHKEHUI
00yJaroImuXxcs M0 OCHOBHBIM pa3jieiaM AUCIUTUTHHBI.
Copnepxut 500 3axaHuil.

6.2. TeMbl NUCbMEHHBIX padoT

KonTpomnsHas paborta

Tematuka 3ajaHUi KOHTPOJIBHON pabOThI:

1. Iepuomuyeckas cuctema snementoB J[.M. MeHneneeBa, CBOWCTBA AIEMEHTOB M UX COCAMHEHHIA, OOIIHe CBOWCTBA
METAJIJIOB;

2. OCHOBHBIE KOJMYECTBEHHBIC XapaKTEPUCTUKU BEIIECTBA: MOJb, YKBUBAJIECHT, Macca U 00bEM; OCHOBHBIE 3aKOHBI XHMHUU;
3. Krnacchl HeOpraHMYeCKHX COeIMHEHHUN; XUMHUECKHE CBOWCTBA META/UIOB, OKCH/IOB, OCHOBAHHU, KUCIIOT U COJIEH;

4, CtpoeHHe aToma, 3aBUCMOCTb CBOWCTB AJIEMEHTOB OT CTPOCHHUS MX aTOMOB; XMMHYECKas CBA3b;

5. TepMoauHaMu4ecKre mapaMeTpsl U QPyHKIMH, 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHUX MPOIECCOB;

6. CKOPOCTh XMMUYECKUX PEaKUUil 1 XUMHUUECKOE PaBHOBECHUE;

7. Crioco0ObI BEIpaKEHUS COCTaBa PaCTBOPOB, DIICKTPOIUTHIECKAs THCCOIMAIUS, onpeneneHine pH pacTBOpoB, rHIpon3
COJICH;

8. OKHCIUTETPHO-BOCCTAHOBUTEIBHBIC PEAKIIH, METOABI T0A00pa K03(h(HUIIMEHTOB B YPaBHEHUSIX OKHCIUTEIBHO-
BOCCTAHOBUTEILHBIX PEAKIIHUIA;

9. DNEKTPOXUMHUYECKUE MPOIECCHI: TATbBAHMYCSCKHIIA dJIEMEHT KaK XUMHUYCSCKHA UCTOUYHHUK JICKTPHUCCKOTO TOKA;
9JIEKTPOJIN3, KATOAHBIE 1 aHOJHBIE IPOIECCHI MPH AIEKTPOIIN3E;

10. OCHOBBI AHAIMTUYECKOH XMMHH. METOABI KAU€CTBEHHOTO M KOJMUYECTBEHHOIO0 XMMHUYECKOI'O aHalu3a.

KonTponbHas paboTa BEITIONHAETCS M0 BapUaHTaM C UCIOIb30BaHueM Jutepatypsl [1.1],[2.1].

6.3. ®oH/1 OLICHOYHBIX CPEACTB

I. Bonpocs! K 5K3aMeHy

Paznen 1.

1.1 Ilepuonuueckuil 3akoH u nepuoauueckas cucrema /I.M1.Menneneesa. Ilepuoasl, cemeiicTBa, IpyIbl.

1.2 INopsiaxoBelit HOMep 31eMeHTa. 3akoH Mo3snu. 3HaueHHe nepuoaudeckoro 3akoHa JI.M.Menneneesa.

1.3 KBaHTOBO-MexaHuueckasi MOAEIb CTPOCHUsI aroMa. KBaHTOBbIE 4HcCIIa.

1.4 [TpuHIMTEI 1 TpaBUIJIa COCTABIICHUS AJICKTPOHHBIX U rpaduyecKuX (GOpMYT MHOTOICKTPOHHEIX aTOMOB: IIPHHIIHIT
HauMeHbIIel 3Hepruy, npuHuun Ilaynu, npasuno XyHna, npasuino Kieukosckoro.

1.5 [IpnurHa nepuoINYHOCTH U3MEHEHMsI CBOMCTB 3JIEMEHTOB B psijiax U nepuosaax. [lepmoaudeckoe n3MeHEeHUE KUCIOTHO-
OCHOBHBIX M OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB M XMMUYECKOI aKTUBHOCTH HJIEMEHTOB.

1.6 MexaHu3MBI 00pa30BaHUI XUMHIECKON CBS3H.

1.7 OCHOBHBIC TIOJIOKEHHUSI METO/1a BaJieHTHBIX cBszeit (MBC).

1.8 Crtpykrypa Monekyi. [IpuBecty mpumepsl.

1.9 XapakTep XUMHUYECKOH CBSI3U B KOMIUIEKCHBIX COEOUHEHUSX. CTpOCHHE KOMIUIEKCHBIX HOHOB.

1.10 OO0mas XxapakTepUCTHKA METAJIOB.

1.11 [TonyyeHne U XUMUYECKUE CBOHCTBAa METAJLJIIOB.

1.12 [IpuMeHeHre METaJUIOB B CTPOUTENBHBIX TEXHOJOTUSIX. BakHeilne MeTaainueckue KOHCTPYKLMOHHBIE MaTepuabl.
1.13 KoHIeHTpamnus pacTBOPOB U CIIOCOOBI €€ BEIPaXKCHUSI.

1.14 Jucconmanus smekTponnToB. CTeneHb U KOHCTaHTa AWCCOUMAIMU. 3aKoH pa3daBnenus OcBaibia.

1.15 DnexTponauTuueckas auccouuanus Boasl. [lonsrue pH.

1.16 I'upponus coneit. [IpuBecTn mpuMepsl.

1.17 Krnaccudukamms okuciauTeTsHO-BOCCTaHOBUTENBHBIX peaknnii (OBP). IpuBectn mpumepsr.

1.18 Mertozs! mogdopa koddduieHToB B ypaBHeHusx OBP.

1.19 Baxueliume okucnuTenu U BocctaHoBUTENM. IlpuBecTu npumep.

Paznen 2.

2.1 I, II u III 3akOHBI TEPMOAMHAMHUKH.

2.2 3akoH I'ecca u ciieaCTBUSA U3 HETO.

23 OHTpONHUs U €€ U3MEHEHHE B XUMHUECKHX MpoLeccax.

2.4 Xapakrepuctrueckue Gynkmuu: DHeprus ['n66ca, sneprus ['enpmronbia. HanpasneHne NpoTeKaHUS XUMAIECKHX
MPOIIECCOB.

2.5 [loHsATHE CKOPOCTH TOMOT€HHOW U T€TEPOre€HHOW XUMUYECKOW pPEeaKlUu.

2.6 ®akTophl, BIUSIOUINE HA CKOPOCTh XUMHYECKON peaKlnu.

2.7 Teopust kaTanu3a. ['OMOTeHHBII 1 reTeporeHHbIi KaTanmu3. Karanu3aTops! 1 HHTHOUTOPEL.

2.8 XVMHUYECKOE PAaBHOBECHE U €r0 CMEIECHHE.

2.9 CBoOICTBa pacTBOPOB HEANEKTPOIUTOB: 3akOHBI Bant-T'odda u Paynsa. Mzotonnmdeckuii k03¢ GHUIHEHT.

2.10 [onsTHE 00 >NMEKTPOIHBIX MOTEHIMANAX, UX M3Mepenne. CtanmapTHbIN dnekTpoa. Popmyna HepHcra.

2.11 Psn oTHOCUTENBHBIX CTAHJAPTHBIX MOTEHIIMANIOB.

2.12 lNanbpBaHMYECKUH 3JEMEHT KaK XMMUYECKUH MCTOYHMK 3JIEeKTpUdeckoro toka. IIpuBectu mpumep.

2.13 DJeKTpoIN3 pacTBOPOB U paciiaBoB. IIpuBecTu npuMepsl. 3aKOHBI 3JIEKTPOIIM3a.

2.14 DJIeKTPOJHBIE MPOLECCHI IPH AIEKTPOIIU3E.

2.15 Kopposus merannoB. OcHOBHBIE BUABI KOppo3uu. [IpuBecTu npuMepsl.

2.16 MeToap! 3aUTHl METAJUIOB OT KOppo3uu. [IpuBecTu nmpumepsl.

2.17 JlucniepcHbIe CHCTEMBI: KIacCH(UKanysA W METOAbI nonydeHus. [IpuBecTH IpruMepsI.




2.18 MurennsapHasi Teopust 00pa30BaHHs KOJUIOUIHBIX PACTBOPOB.

2.19 MonekyaspHO-KUHETHYECKHAE M ONTUYECKHE CBOMCTBA JUCHEPCHBIX CHCTEM.

2.20 Koarynsanust u ycTOHUNBOCTh TUCIIEPCHBIX CUCTEM.

Pazpen 3.

3.1 KauecTBeHHbIll aHaNINM3: aHATUTUYECKUI CUTHAN U ero BUAbL. [IpuBecTn mpumepsl.

3.2 Kucia0THO-OCHOBHOE TUTPOBAHUE.

3.3 OKUCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE,

3.4 I'paBUMETpPHUECKUI aHATH3

3.5 KosopuMeTpuueCcKuii aHaus.

3.6 DACKTPOXUMUYECKHE METO/IbI aHATTN3A.

Paznen 4.

4.1. O6mmue cBeeHus: O BEBICOKOMOJIEKYJSIPHBIX COETUHEHUSX (TIoJIuMepax)
4.1 Knaccudukanus nonumepoB. [IpuBectu mpumep.

4.2 Crpoenue noiaumepos. [IpuBectu npumep.

4.3 Baxneiimue coiicTBa nonumepos. [IpuBectu mpumep.

II. Dx3aMeHalMOHHBIN TECT
Bapuanros 5. Kax/piii Bapuant cofepkuT 30 TeCTOBBIX 3aaHUIl 10 OCHOBHBIM pa3zelaM JUCLUILINHBL.

6.4. Hepeqem, BU/I0B OLI€HOYHBIX CPE/ICTB

KoHTpomnbHbIe BOIPOCH U 331aHUsL.

KonTtponbnas pabora.

®DoH/I TECTOBBIX 33JaHUH M0 XUMHUK BusyanbHo# ctymun tectupoBanus (VTS).
Bompocs! k 3k3aMeny.

DK3aMeHaAIlMOHHBIA TECT.

7. YA EBHO-METOANWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIS)

7.1. Pekomenayemas JiuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On. azgpec
JI1. | KopoBun OO6mas xumus: Y4eOHUK JUIS By30B Mocksa: 49
1 |H.B. Bricmiag mkona,
2002
JI1. [Tnuaka HJL. | OOmast XuMust: y9eOHUK TS Mockga: FOpaiir, 101
2 OakayaBpOB 2014
JI1. | CyBoposB OO0mas XuMus: y9eOHUK Cankr- 1 URL.: http://biblioclub.ru/index.php?
3 | A.B.,.Huxonn [etepOypr:Xum page=book&id=599264
ckuii A.B. m3aart, 2020
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODBHI, 3arnaBue UznarensctBo, | Komn-Bo 1. anpec
JI2. | Bapnausiu Xumusi: nabopaTopHslid pakTukyM mist | bparck: bpl'Y, 55
1 [MA, TEXHUYECKUX HalpasieHui noarorosku | 2015
Jlanmua C.®. |akagemMudeckoro GakamaBpuaTa
JI2. | Amamcon 3agaun ¥ ynpaxHeHHs o oormeit Mocksa: 1 http://ecat.brstu.ru/catalog/Pecypcsi%
2 |B.N., XUMHUH: Yueb. mocobue Jiist By30B Bricmias mxko:na, 20cBo6oHOr0%2010cTyna/3anaun%
T'onuapyx 2006 20u%20ympaxxnenusn%20mo0%
O.H,, 20xumun. Yue6.mocooue.2006.pdf
Koposun
H.B.
7.1.3. Metonuueckue pa3padoTku
ABTODHI, 3arnaBue UznarensctBo, | Kom-Bo On1. ampec
JI3. | Pycuna O.b. | Xumusa: Metoaudeckue ykazaHus JJist Bparck: bpl'Y, 80
1 IIOATOTOBKHU CTYJECHTOB K TEKYIIEMY U 2011
UTOTOBOMY KOHTPOJIIO
JI3. | Pycuna O.b. | XuMmust: MeToguuecKkue yKa3aHus s bparck: bpI'VY, 132
2 MTOATOTOBKU CTYJCHTOB K TEKYIIEMY U 2012

HUTOIrOBOMY KOHTPOJIIO

7.2. IlepeueHsb pecypcoB HH(POPMALHOHHO-TeIeKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

31 | Xumus s BcexX: WILTIOCTPUPOBaHHBIe MaTepuainsl 1o | http://school-sector.relarn.ru/nsm
o01IeH, OpraHnvIecKoil 1 HEOPraHUIECKON XUMUN

32 | OcHOBBI XUMHHU: 00pa30BaTENBHBIN CAUT IS http://hemi.wallst.ru/
IIKOJIbHUKOB U CTYJICHTOB




7.3.1 IlepevyeHb MPOrpaMMHOro odecreyeHust

73.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level

7.3.2 IlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UndopmanmonHas cucteMa "EnnHoe OkHO JOCTyna kK 00pa3oBaTeabHBIM pecypcam”

7.3.2.2 | Onekrponnas 6udauorexa bpl'yY

7.3.2.3 | OnexTpoHHSIH Katanor 6ubnuoteku bpl'y

7.3.2.4 | «YHuBepcuTeTcKas oubnuoreka online»

7.3.2.5 | CnpaBouHo-nipaBoBas cuctema «Koncynprant [Tnrocy

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBI (MOAYJIA)

2420 JlaGoparopus obmeit OcHoBHOE 000pyI0BaHHE:

Heopranndeckoi xumuu Nel - CToNn XUMHYECKHH;

- llTxad BRITSKHOM;

- MydenbHast neds.

JIOTNOJTHUTEIBHO:

-MeJoBas 1ocka - 1 mrT.

VYueGHas Mebens:

- KOMILJICKT MeOesu (ITOCcaJOuYHbIX MECT) - 26 IIT.;

- KOMITIEKT MeOenH (I0CalouHbIX MECT) ISl TpenoAaBaTens — 1 mr.;

2422 JlaGoparopus obmeit OcHoBHOE 000pyI0BaHHE:

HEOpTraHWYeCKOH XuMun No2 - CTONT XUMHYECKHI;

- llTxad) BRITSKHOM;

- lkad cymmbHBI;

- Becol BJIA-200M;

- Becsr BJIKT-500M.

JIOTIOTHUTEIBHO:

-MenoBasi Jocka — | mT.

VYueGHast MeOens:

- KOMILIEKT MeOen (T0CaI0ouHbIX MecT) — 22 IT.;
- KOMIUIEKT Me0Oenu (II0CaIouHbIX MeCT) AT TIpenoaaBatess — 1 mT.;

1001 YuTaNBHBIN 321 Ne3 VuebHas mebenb.
O6opynosanue 15- CPU 5000/RAM 2Gb/HDD
(Monmutop TFT 19 LG 1953S-SF);npuntep HP LaserJet P3005

1349 VYueGHast aytuTopus OcHoBHOE 000pyIOBaHHE:

(mUCTUTEIHBIHN Ki1acc) - nHTepakTiBHas 1ocka SMARTBoard 6801 co BcTpoenHbIM npoektopoM Unifi 35
(muar.77"/195,6 cm) - 1 wiT.

- MOV Canon LaserBase MF3228 - 1 mrt.

- moruTop TFT 19 LG1953S-SF: 15 mr.

- cucteMHBbIi 0110k P4-640, 1945gz, 2*256Mb, 200Gb, Ccombo, FDD, ATX 350W, kb/mous:
- 10 .

- ckanep CANOSCAN LIDE220 - 1 m.

- morutop TFT 17" LD L1753S-SF Silver 1280%1024, 1000:1, 300cd/m2. 8ms: 10 mT.

- cucteMuslit 610k CPU 5000/RAM 2Gb/HDD: 15 .

JIOTOJTHHUTEIBHO:

- MapKepHas J0cka- 1 mr.

VYueGHas Mebens:

- KOMIUIEKT Mebenu (mocagouHbix MecT/APM) - 41/25 wir.;

- KOMITIEKT Mebenu (mocagounbix Mect/APM) s mpenonaBatens - 1 mr.

(cucremusIit 610K P4-640, 1945gz, 2*256Mb, 200Gb, Ccombo, FDD, ATX 350W, kb/mous
+ monutop TFT 19 LG1953S-SF 1 miT.)

2416 VYdeOHas aynuTopus MenoBas 1ocka - 1 mr.

VY4eOuast mebenb:

- KOMILIEKT MeOenu (0CaIouHbIX MecT) — 44 mT.;

- KOMILIEKT Mebeld (OCaI0ouHbIX MECT) [Tl MpernoaaBaresns — 1 mT.

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

[IpenonaBanue MUCIUIUIHHBI « X MU TIPOBOJUTCS C UCIOIB30BAHMUEM CIICAYIOIMINX TPAJUINOHHBIX BHOB 00pa30BaTeIbHBIX
TEXHOJIOTH U POPM OpraHu3anuu y4eOHOro mpouecca:

* JIEKIIUS, TIPOBEJICHHE KOTOPOH OCHOBBIBAETCS HAa aKTHBHOM METOJIe 00yUYEHHS, ITPY KOTOPOH ydaluecs He TaCCUBHBIC CITyLIATEIH,
a aKTHBHBIC YYAaCTHHUKH 3aHATHS, OTBEYAIOIINE Ha BOIIPOCHI NTPpENoAaBaTeNs. Bonpocs! mpernogaBaTesst HaleIeHb! Ha aKTHBHU3AIHIO
IpOLIECCOB yCBOCHUS MaTepuana. IIpenonaBarens 3apaHee HaMeuaeT CIIUCOK BOIIPOCOB, CTUMYITHPYIOIIUX aCCOLUATHBHOE
MBIIUICHUE U YCTAHOBJICHHE CBA3CH C paHee OCBOCHHBIM MaTepPHalIOM.

* 1abOpaTOpHBIE PadOTHI, OCHOBBIBAIOIIIECS HA HHTEPaKTHBHOM METO/ie 00yUYeHNs, IPH KOTOPOM yUaIfecs: B3anMOICHCTBYIOT He
TOJIBKO C TIPETIoaBaTesieM, HO U APYT ¢ ApyroM. [Ipn 3ToM TOMHHHpYET akKTHBHOCTb YUAIIUXCA B IIpoIecce o0y4eHus. Mecto
Nperno/aBarelisi B MHTEPaKTHBHBIX 3aHATHIX CBOAUTCS K HAIPABJICHUIO NEATENFHOCTH YYaIUXCcs Ha JOCTH)KEHUE LIeJIeH 3aHsATHSL.

* caMOCTOsTeIbHast paboTa, HallpaBJICHHAs Ha yriIyOJIeHHe U 3aKpeIlIcHHEe 3HAHUH, a Takoke pa3BUTHE NPAKTUUECKUX YMEHHH,
3aKJII0YaeTcs B paboTe CTYACHTOB C JISKIMOHHBIM MaTepHajIoM, TIOMCKE U aHAIN3€ MAaTePHAIOB U3 INTEPATypPHBIX H HJIEKTPOHHBIX
HCTOYHMKOB MH(OpMAINH IO 3aJaHHOH TeMe, H3yUCHUH TeM, BHIHECEHHBIX Ha CAMOCTOSATEIbHYIO IIPOPAOOTKY, H3yIeHHH
Marepuasa K MpaKTHUeCKUM 3aHATHSM.




* TEKyIUH KOHTPONb Y4eOHBIX JOCTHKEHHUI 00yJaronuXcs MPOBOJUTCS MOCTE U3YIEHHS KaXKA0TO pasjiena C UCIO0Ib30BaHUEM
TEeXHUUYECKUX CPEACTB 00yueHus Ha 6a3e OaHka TeCTOBBIX 3aiaHuii BusyansHoit ctyqun tectuposanus (VTS). Ha ocHose
COIIaCOBAHHOTO PACIUCAHHUS B OIIPEIEICHHOM KOMIIBIOTEPHOM KJIacCe MHAUBHUIYAIbHO WM U1 IPYIIIBL B 11IEJIOM OpraHu3yeTcs
paboTa CTyICHTOB C TeCTOBOM 000104KO0il. KOTM4IecTBO TECTOBBIX 3aJaHMUH, BBIIABAEMBIX KaXXJOMy 00yJaromeMycs B paMKax
OJTHOT'O KOHTPOJIS, B 3aBUCUMOCTH OT 00beMa pazziena coctasisieT oT 20 1o 30. BpeMs: Ha mOAroTOBKY OTBETOB — 0T 45 10 60 MuH.
* KOHTpOJIbHAst pab0Ta, BEINONHEMas 110 3a/JaHHOMY BapHaHTY, HallpaBJICHHAs! HA 3aKPEIICHHE TEOPETHIECKUX 3HAHUH U
MPAKTHYECKIX YMEHHUH TI0 PEMICHUIO XUMHUCSCKHUX 3a1ad.

* KOHCYIbTalMH. B ciydae 3aTpyIHEeHUH IpH N3ydeHUH Kypca cliefyeT 00paIaThes 3a MICEMEHHOM KOHCYIbTaIUell K CBOEMY
npenozaasareinto. KoHCyIbTaluym MOXHO MOIyYHUTh IO BOIIPOCAM OPraHM3alMU CaMOCTOSTEIILHON PaboTh U 110 APYTHM
OPraHU3aIIOHHO-METOJUUECKUM BOIIPOCaM.

* 9k3aMeH. K chade sx3aMeHa HOIyCKalOTCs CTyICHTHI, KOTOPBIE BRIOIHIIN BeCh 00BEM 3aITAaHIPOBAHHON paboTHI B
YCTaHOBIICHHBIE CPOKH, @ UMEHHO: NTOCEIIANH JIEKIUHU U BeTH KOHCIEKTHI; BBIOIHUIN Ta00paTOpHbIE pabOTHI U 3AIIUTUIN OTIETHI
0 HUM; YCIICIIIHO IPOLUIH TECTUPOBAHUE IO YETHIPEM pa3/ieaM IUCIUILIMHBL. DK3aMEH OpraHu3yeTcs Ha 6a3e SJIEKTPOHHOTO
0aHKa TECTOBBIX 3aaHUH M MOXET OBITh IIPOBE/ICH KaK B IMICEMCHHOM BH/JIE B ayAUTOPHH, TaK U B JUCIUICHHOM Ki1acce ¢
ucrons3oBaHueM Busyansnolt ctyauu tectuposanus (VTS). KonuuecTBo 3agaHuid, BEIIaBaeMbIX KaXKAOMY CTYAEHTY B paMKax
HUTOTOBOT'0 KOHTpOJIsA, paBHO 30. O6111ee Bpems Ha MOJATOTOBKY OTBETOB IIPU TeCTUpOBaHUH — 60 MHUH.
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