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PaGouast mporpamma cocraniiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HanpaBJICHHIO
noarotoBku 44.03.05 [lenarorndeckoe odpazoBanue (¢ AByMst NpoGUISMHU NOATOTOBKH) (IIpHKa3
Muno6puayku Poccun ot 22.02.2018 r. Ne 125)

PaGouast mporpamMa paccMOTpeHa i 0JJ00peHa Ha 3acelaHuu Kadeapbl XuMuu

15.02.2021, mporokos Ne 6
3aB. kadenpoii H.JI. Mensnuk

Pabouas nmporpamma o1006pena meroandeckoit komuccueit UEnC

04.03.2021 r. npotokos Ne 7
[Ipencenarens ,(/0@/ N.10. Me3un

PabGouas mporpaMma cocTaBiieHa:

JOLeHT Kadeapbl XUMHUHU, KaH/I. TEXH. HayK O.A. Mumypuna

Penensenr: , ,
JoueHT kadeapsl @U3MKH, KaH. XHM. HAYK Q‘G?cg// .5 B.A. JTo3opoB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u omodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM roJly Ha 3acefjaHuu Kadeapsl XHUMUU

[Ipotokom ot 20 . Ne

3aB. kadenpoii H.JL MCH}IHI/IK




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus: aucuMIUIUHBL «OOmIass W HeopraHUYecKas XHUMHUS» SBISETCS
(dbopMUpOBaHUE IIEIIOCTHOTO HAYYHOTO MHPOBO33PEHHS HAa OCHOBE M3YUYCHHS TEOPETUUCCKHX
OCHOB OpPraHUYeCKON XMMHH, a TAK)KE MMOJTYYSHUS UMH KOHKPETHBIX 3HAHUN, HEOOXOIUMBIX IS
po(heCCHOHANLHOM TMOATOTOBKH: 3aKOHOMEPHOCTEH MPOTEKAaHUS MPOIECCOB, BaKHEUIITUX
CBOICTB OpraHMYECKHX COCAMHEHHH, OCHOBHBIX METOJOB HX CHHTE3a, MPAKTHYECKOIO
MPUMEHEHHUS METOJO0B TEOPETHUYECKOT0 U IKCIIEPUMEHTAILHOTO HCCICAOBAHUS B XUMHUUYECKHUX
cUcTeMax

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Juctunnuaa O01mas 1 HeopraHUYecKasi XMMUs BXOJIUT B 00s3aTEbHYIO YaCTh y4eOHOTO
TTaHa 00pa30BaTeILHON MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI — HEoOXoauMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHUPOBaHHBIC B pe3y/IbTaTe H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

Xumus

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

buoxumus

be3omacHOCTE XU3HEACATCILHOCTH

Oprannueckuii CHHTE3

XUMHSI BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI

XHAMHMS OKPYIKAIOIIEH Cpebl

XUMUA HEMETAUTNYECKUX MaTepUaioB

3 Komnerenuun ody4arouierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBoeHMs AUCHUIUIMHBI (MOayisi) «OOmiasi 1 HEOpraHWYecKass XUMUS»
oOyyaromuiics JoKeH 001a1aTh CIeAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

VK-1 CiocobeH ocyiiecTBIsTh NOUCK, KPUTUUECKUI aHAJIu3 U CUHTE3 HH(POpMaLuH, IPUMEHITh
CUCTEMHBIN ITOAXO0J JIJIsl PEIICHUS IOCTaBJICHHBIX 3a1a4

YK-1.1 AHanusupyer 3a1auy, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpenjgaraeT BO3MOXKHBIE BapHUaHThl PpEIICHHs IIOCTaBICHHOM 3ajayd,
OLICHMBAsI UX JIOCTOUHCTBA U HETOCTATKHI

YK-1.2 Ompenenser, MHTEPIPETUPYET U paHKUpyeT HHPOpMAIUio, TpPeOyeMyro IS
pelIeHHs] MOCTAaBICHHOW 3aJa4yM; OCYILECTBIIAET MOUCK HH(pOpMAIMU IO
Pa3IMYHbBIM TUIIAM 3alIPOCOB

YK-1.3 IIpu  oOpabGorke wuHpopManuu  oTiauM4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTaluii, OlleHOK, (OPMUPYET COOCTBEHHBIE MHEHHS U CYXKAEHUS,
apryMEHTUPYET CBOU BBIBOJIbI U TOUKY 3PEHUSI

OIIK-8 CrocoOeH OCYIIEeCTBIATh IMEIarorHuecKyio JesTeIbHOCTh Ha OCHOBE CIEIIUATBHBIX
HAYYHbIX 3HAaHUH

OIIK-8.1 [Inanupyer W  NpPOBOAMT  HAy4Hble HUCCIEAOBaHHs B  oOjactu
MeJaroruyeckou AesiTeIbHOCTH
OIIK-8.2 Hcnonp3yer  chnenuaigbHble  HayyHble  3HAHMUSA  JJIS  MOBBIIICHUS

2 HEKTUBHOCTH ITEIarOrTHUECKON NeITEIbHOCTH




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUILIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTakTHas paborta — 181,9 akan. yacos:
—ayauTopHas — 176 akaj. 4acos;

— BHeayuTopHas — 5,9 akaJ. 4acos;

— caMocTosTeNnbHas pabota — 34,4 akaJl. 4acoB;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTrrecTaguu - 3K3aMCH, 3a4€T C OHeHKOﬁ

AynutopHast = s
o | KonTaKTHas pabora E B Bux dopMa TeKyLIero
=
Pasnen/ Tema S (B axaj. uacax) € Z| camocrosTensHO KOHTPOIA Koz
g 3 O . YCIIEBaEMOCTH U | KOMIIETEHIH
JUCLUTUTAHBI 5 £ o i .
@) g g AGOTHI MIPOMEKYTOYHOM u
Jlex| mab. |[mpakr R p aTTeCTaIUH
3aH. |.3aH. [0 9
1. OOmiast Xumus
CaMOCTOSITEJILHO VK-1.1,
1.1  OcHOBHBIE  TOHATHA H e m3yuenue |IIpoBepka koncmekra| VK-1.2,
TEOPETUYECKUE IIPEJCTABICHUS B 2 2/21 yueOHOIl u nexkuuu. Pemenne VK-1.3,
XUMHAHI HayJHOU 3a71a4 10 TEME OIIK-8.1,
JIUTEePaTyphl. OIIK-8.2
CaMOCTOSITE€JILHO VK-1.1,
e m3yuenue |IIpoBepka koncmekra| VK-1.2,
1.2 OcHOBHBIE 3aKOHBI XUMUHU 4 421 yueOHOI 1 nekuu. Pemenne VK-1.3,
HayJHOU 3a71a4 10 TEME OIIK-8.1,
JUTEepaTyphl OIIK-8.2
CaMOCTOSITE€JILHO VK-1.1,
e msyuenue |IIpoBepka koncmekra| VK-1.2,
1.3 Crpoenue aroma 4 6/41 1,2 yueOHOI 1 nexiun. Pemenne VK-1.3,
HayJHOU 3a71a4 10 TEME OIIK-8.1,
JIUTEepaTyphl OIlK-8.2
o CaMOCTOSITEIHLHO VK-1.1,
1.4 TIlepuopmyeckuii 3akoH W
HepHoHCCKas . e nzyuenue |IIposepka koncmekta| VYK-1.2,
11 2 421 1 y4eOHOM 1 Jexnuu. Pemenne VYK-1.3,
XxuMu4yeckux — aneMmenroB .M. N
Menecesa Hay4HOU 3aJ71a4 110 TeMe OIIK-8.1,
A JTUTEepaTyphl OIlK-8.2
CaMOCTOSITEILHO VK-1.1,
e msyuenue |I[IpoBepka koHcmekra| VK-1.2,
1.5 Xumnueckas CBS3b 2 421 1 yaeOHOI 1 JIeknuu. Pemenne VK-1.3,
Hay4YHOU 3aJa4 10 TeMe OIIK-8.1,
TUTEPaTypHI OIIK-8.2
odopmiieHue
oTyeTa 1o IIpoBepka KoHCIIEKTa
nabopatopHoi JICKIIHH. VK-1.1,
pabore; Pemmenue 3amay.
- Oruer no JIP Nel yK-12,
1.6 Teopun XUMHUYECKOH CBSI3U 2 421 1 R VK-1.3,
camocrostensHo | «Th npu pabote B
u HU XUMHYECKOMN OIK-8.1,
€ u3yueHue €CKO OITK-8.2
yueOHOIt naboparopuu.
HaY4YHOH Xumuueckas rnocynaa
JUTEPaTyphl




odopmiieHue

OTYeTa IO
naGopaTopHoi IIpoBepka KoHCIIEKTa
JIEKIHH. VK-1.1,
pabore; )
1.7 OCHOBEI XUMHYECKOM - Pemenne sazad, YK-12,
TEPMOIUHAMUKU 421 CaMOCTOSITEIILHO Orser no JIP Ne2 YK-13,
PMOZL «Tepmonunamiyecku | OIIK-8.1,
€ U3y4eHHe
N € TIpoLIecChl B OIIK-8.2
yueOHOI u
— pacTBopax
JTUTEPATYPBI
odopmiteHue
0OTYEeTa IO
naGopaTopHoi IIpoBepka KoHCIIEKTa
aGore: JICKIIHH. VK-1.1,
1.8 CkopocTb XHUMHAYECKOI p ) ’ Pemrenue 3amau. VK-1.2,
peaknuu. XumMuueckoe 6/21 Oruer o JIP Ne3 VK-1.3,
CaMOCTOSITEIBHO
paBHOBECHE o H3VICHIC «CxopocThb OIIK-8.1,
yHen XUMHAYECKUX OIIK-8.2
y1e0Hoit peaxuuii»
HayJHOU
JUTEPATYPHI.
odopmIteHue
0oT4YeTa 10
naboparopHroii | [IpoBepka KOHCIIEKTa VK-1.1
paborte; JIEKIIHH. YK-ll 2’
1.9 PactBopel. KosuuraTupHbIe 2 - Pemenue 3anay. YK-1l3,
CBOICTBa pacTBOPOB camoctosiTenbHo | Otuer mo JIP Ned OHK-é 1
€ M3y4CHHE «IIpuroroBneHue OHK-8. 2‘
yueOHOI u pacTBOpOB '
HayJHOU
JUTEPATYPHI.
odopmiieHue
OTYETA I10
naboparopHoii | [IpoBepka KoHCIIEKTa VK-1.1
1.10 Teopusi 3MEKTPOIUTUUCCKOM pabore; TIEKIUH. YK-ll 2’
JIMCCOLIUAIIIHI Appennyca. - Pemenue 3anau. Y
6/1,611 VK-1.3,
IIporonurnyeckas Teopus camocTtosaTenbHO [ Otuer mo JIP Ne5 OIK-8.1
Bpencrena-Jloypu € U3yuceHHue «PacTBopsI OHK-8' 2‘
yueOHOI 1 AJIEKTPOJIUTOB '
Hay4HOU
JIUTEPATYPHI.
odopmiieHue
OTYETA I10
na6opaTop'Hoy1 IIposepka koncrekra | YK-1.1,
padore; JICKIIUN YK-1.2
1.11 NonHOe npou3BeICHHE BOMIBL. - L. o
H. I'mpponms coneit 621 CaMOCTOSITEILHO Pemenne sazas. YK-1.3,
pHL. 1 1uip ¢ H3VUCHIE Oruer o JIP Ne6 OIIK-8.1,
e «'maponus coneit OIIK-8.2
yueOHOI u
Hay4HOU
JIUTEPATYPBI
CaMOCTOSITEIILHO YK-1.1,
112 PacTBOPHMOCTD. € M3yHeHne Iposepka koncrekta| VYK-1.2,
TIpousBe/ieHHe pacTBOPHMOCTH 2 yueOHOI nexiun. Pemenne VK-1.3,
p Hay4HOU 3aJ71a4 110 TeMe OIIK-8.1,
JIUTEepaTyphl OIIK-8.2




odopmiieHue

oTyeTa 1o
nabopatopHo#t | [IpoBepka KoHCIIEKTa VK11,
pabore; JIEKIHH. VK-1.2
1.13  JlucmepcHble  CHCTEMBI. - Pemienue 3anau. o
2 4 1 VK-1.3,
Konnounnsie pacTBopsl camocrosiTenbHo | Otuer mo JIP Ne7 OIK-8.1
e I/Isylleljne «Komnnougusre OI1K-8.2
yueOHOI u pacTBOphI
Hay4YHOU
JUTEPaTypHL.
odopmiteHue
oTyeTa 1o
na60£g(r):[e).ﬂon IIposepka koncrekra | YK-1.1,
1.14 p o JIEKIHH. VK-1.2,
OKHCINUTETBHO-BOCCTAHOBHUTEBH 2 8 2 CAMOCTOSTILHO Pemenne 3amay. VK-1.3,
bI€ peakuu o H3VICHIC Ortuer mo JIP Ne§ OIIK-8.1,
yaer «OBP». OINK-8.2
yueOHOIl u
Hay4HOU
JUTEPATYPHI.
odopmIteHue
oTyeTa 1o
na6o§gzggﬂon ITposepka koncnekra| VYK-1.1,
P o JIEKIHH. VK-1.2,
1.15 DnekTpoxumus 2 6 1 CAMOCTOSTEILHO Pemenue 3amay. VK-1.3,
SR Oruer no JIP Ne9 OIIK-8.1,
yHen «DIEeKTPOXUMUS OIIK-8.2
yueOHOIl u
Hay4HOU
JUTEPATYPHI.
odopmiieHue
oTyera no
na6oggzggx-lon HpOBer;zIaz K;;cnema VK-1.1,
b - PemeHHLz: 3a. au YK-1.2,
1.16 KoMruiekcHble COeTMHEHUS 1 4 1 Aat. YK-1.3,
camoctosTenbHo | Otuet mo JIP Nel0 OIMK-8.1
© usyyeHnue «KomrurexcHeie OTIK-8.2
yueOHOI 1 COCIIMHEHHUS
Hay4HOU
JIUTEPATYPHI.
HWroro no pazneny 36 721216 14,
u 2
HWroro 3a cemectp 36 72/511’6 1; ' JK3aMeH
2. Heoprannieckasi XUMHS
CaMOCTOSITEIILHO YK-1.1,
e nsyyenue |I[IpoBepka koncmekta| VYK-1.2,
2.1 Bonopon 2 2 1 yueOHOIt n JIEKIIMH. VK-1.3,
HayJHOU Pemrenue 3agau OIIK-8.1,
JUTEePaTyphl. OIIK-8.2
odopmiieHue
oTYeTa 1o
naboparopnoii | [IpoBepka koncrekta| VYK-1.1,
paborte; JICKIIMH. YK-1.2,
2.2 Tanoress! 2 221 2 | camocrosTensHO Pemenue 3agay. VK-1.3,
€ U3yueHue Otuer o JIP Nell OIIK-8.1,
yueOHO 1 «l"anmoreHs». OIIK-8.2
Hay4HOU

JIUTEPATypbl




odopmiieHue

oT4era o
naboparoproii | [IpoBepka koHcrekta | VYK-1.1,
2.3 XapakTepucTHKa DIICMEHTOB pabore; JIEKIHH. VK-1.2,
noarpynmst VIA 2 camocTosTenbHO | Pemenue 3amad. YK-1.3,
(O, S, Se, Te, Po) € U3yueHHUE Ortuer o JIP Nel12 | OIIK-8.1,
yueOHOI 1 «XanbKOTCHBD). OIIK-8.2
Hay4YHOU
JIUTEPaTyphl
odopmiteHue
oTyeTa 1o IIpoBepka KOHCIIEKTa
nabopaTopHO JICKIIHH. YK-1.1,
2.4 XapakTepuCTHKa 3JIEMEHTOB paborte; Pemenne 3anau. VK-1.2,
noarpynms VA 221 camoctosTenbHo | Otuet mo JIP Nel3 YK-1.3,
(N, P, As, Sh, Bi) € U3y4YCHUE «CBoiicTBa OIIK-8.1,
yueOHOI u aneMeHToB VA OIIK-8.2
HAy4HOI TPYIIIBD).
JIUTEPATyphI
CaMOCTOSITEJILHO VK-1.1,
2.5 XapaktepucTHKa 3JIEMEHTOB e m3yuenue |IIpoBepka koncmekra| VK-1.2,
noarpynnst VA 221 yueOHOI JIEKIIHH. VK-1.3,
(C, Si, Ge, Sn, Pb) HAyYHOH Pemenne 3amau. OIIK-8.1,
JIUTEePaTyphl OIIK-8.2
odopmteHue
oTyeTa 1o IIpoBepka KoHCIIEKTa
nabopaTopHO JICKIIHH. YK-1.1,
2.6 XapakTepHucTHKa 3JIEMCHTOB pagore; Perenne 3ajiad. YK-12,
nonrpymt 1-HIA 221 camocTosrenbHo | Otyer o JIP Nel4 VK-1.3,
€ U3yueHue «CsBoiicTBa OIIK-8.1,
yueOHO# 1 JJIEMEHTOB OIIK-8.2
Hay4HOU I-11l' A rpynmst
JIATEPATyPhI
CaMOCTOSITENILHO VK-1.1,
2.7 XapakTepuCTHKa JIIEMEHTOB e msyyenue | I[IpoBepka koHcmekta| VYK-1.2,
noarpynnel — VIIIA - (uHepTHBIE 2 yueOHOI 1 JICKIIHH. VK-1.3,
Ta3bl) HayJHOU Pemrenue 3amau. OIIK-8.1,
JUTEepaTyphl OIlK-8.2
odopwerne IIpoBepka koHCIIEKTa
oTyeTa 1o
nabopaTopHO JICKIH. YK-1.1,
aGoTe: Pemenue 3anau. VK-1.2
2.8 XapakTepucTHKa 3JIEMCHTOB P ’ Otuer mo JIP Nel5 '
6/21 CaMOCTOSITEIILHO N VK-1.3,
(V1IB) moarpymms! MapraHia «CBoiicTBa
€ U3yueHue snemenTos (VIIB) OIIK-8.1,
yueOHO# 1 OIIK-8.2
o HOJTPYIIIIBI
HAY4YHOI
MapraHna
JIATEPATyPhI
odopmiteHue
oTyeTa 1o IIpoBepka KoHCIIEKTa
nmabopaTtopHoOi JICKITUH. VK-1.1,
2.9 XapakTepucThKa JIIEMEHTOB pagore; Pemerye 3anat. YR-L.2,
(VIIIB) noarpymme: xenesa 421 camocrosTensHo | Otuet no JIP Nel6 VK-1.3,
€ U3yueHue «CBoiicTBa OIIK-8.1,
yueOHOI u snementos (VIIIB) OIIK-8.2
Hay4YHOU MOATPYIIIBI XKeje3a
JIATEPATyPhI
odopmrerme IIpoBepka KoHCIIEKTa
oTYeTa 1o
nabopaTtopHoOi Pemiiiin;;laq YK-1.1,
2.10 XapakTepuCTHKa 3JIEMEHTOB pabore; ) YK-1.2,
Ortuer no JIP Nel7
noarpynnel  Banagust  (VB) 421 CaMOCTOSITENIEHO . VK-1.3,
«CsoiicTBa
xpoma (VIB) € U3y4YeHue OIIK-8.1,
N 3JIEMEHTOB
y4eOHOIt OIIK-8.2
. MOATPYIIIBI XpoMa
HayHaHou (VIB)».

JIUTEPATypbL




CaMOCTOSITEIILHO VK-1.1,
2.11 XapakTepucTHKa >SJIEMEHTOB e msyuenue |[IpoBepka koncmekra| VK-1.2,
noarpynnel  ckaugus  (I1IB)  wu 2 2/21 1 yueOHOI JIEKIUH. VK-1.3,
turana (IVB) HAyYHOR Pemenne 3amau OIIK-8.1,
JIUTEPATypbl OIIK-8.2
odopmierne IIpoBepka KOHCIIEKTa
oTyera o -
nabopaTopHOH Pemenue 3a. aq YK-1.1,
2.12 DnemMeHTsI 1O, Tl MEJIH patore; Otuer o HPHNOiS YR-1.2,
' Arpy a 4 4/11 2,2 | camocTOSTENBHO . - VK-1.3,
(IB) u nuuka (11B) «CpBoiicTBa
€ U3y4eHHe OMEHTOB OIIK-8.1,
yueOHOI 1 OIIK-8.2
HayaHOi MOATPYIIBI MU
(IB) u uuaka (11B
JIUTEPaTyphl
HUroro no pazaeny 34 | 34/17T1 2;) !
20,
Hroro 3a cemectp 34 | 34/171 5 320
Hroro 1o e . 70 106/38, 34, JK3aMeEH, 3a4eT ¢
TOTO IO TUCIUILIHH 61 4 OLEHKO




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenonaBanus AucUUIUIMHBL «OOIIas W HeOpraHuyeckass XUMUS»
OpUMEHSeTCs  TPAAMLUMOHHAS  HMH(OPMAIMOHHO-KOMMYHHMKAIIMOHHAs  0Opa3oBaTelbHbIC
TEXHOJIOTHH.

Jlekuuu mpoxoIAT KaK B MH(GOPMAIIMOHHOH (popMme, I71e IMEET MECTO MOCIEI0BATEIbHOE
U3JIOKEHUE MaTepuana B AUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMii-Oece bl MiTH IUajora ¢ ayAUTOPHEH, JTCKIUi
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYIbTALUM, TJE TEOPETUUYECKUIl
MaTepuain 3apaHee BBIJACTCS CTYJEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4YEHMs, AJI MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM OOPa3oM, JIEKIIHUS MPOXOAUT MO TUITY BOMPOCHI-OTBETHI-IUCKYCCHSI.
Jns  peanuzanuu  MHGOPMAITMOHHO-KOMMYHHKAIIMOHHONH — 00pa30BaTeIbHOM  TEXHOJIOTUU
MPOBOASATCS JIEKIMU-BU3YaIU3allUM, B XOA€ KOTOPBIX U3JI0KEHUE TEOPETUYECKOro Marepuala
COIIPOBOKIAETCsl mpe3eHTanueid. Ha 1abopaTopHbIX MPaKTUKyMax BBIMOJIHSAIOTCS TPYIMIIOBBIC
WIM WHAUBUAYAJIbHBIE 3aJaHusl MO MpoiineHHoi Teme. [IpoBenenue nabopaTopHbIX padoOT
HEOOXOIMMO TPEABAPSATh MHCTPYKTAXKEM IO MpaBHiiaM O€30MacHOM pabOThl B XUMHUYECKOUH
naboparopun. OCHOBHBIM YCJIOBHEM JOIYyCKa CTYACHTOB K JIa0OpaTOPHOU paboTe SBISETCS MX
oOs3aTenpHas MOArOTOBKA K HEM C COCTAaBICHUEM TEOPETUUYECKOTo BBeneHus. [Ipu nmposeneHumn
71a00paTOPHBIX 3aHATUN HCIIOJIB3YETCS METOJ KOHTEKCTHOrO OOy4YeHHSs, KOTOPBIM IMO3BOJISET
YCBOUTbH MaTepuall IIyTE€M BbISIBIICHUS CBSA3E€H MEX]ly KOHKPETHBIM 3HAHUEM U €70 IPUMEHEHUEM.
Kpome Toro, menecooOpa3HO HCIIOJIB30BATh TEXHOJOTHIO KOJUJIEKTUBHOTO B3aUMOOOYYECHHS
(mapHyro paboTy) Tpex BHIOB: CTaTW4ecKas napa, JUHAMUYECKas Iapa, BapHallMOHHAs Iapa;
COBMeEIlasi €€ C TEXHOJOTHMeH MOIYJIbHOTO OOYy4YeHHs. BBIMOTHMB SKCIEPUMEHT, CTYACHTHI
bopMymHupyroT 0000LICHHBIE BBIBOABI IO CEPHM ONBITOB, HCIONB3yS NPUEMBl AHAIOTUU U
CpPaBHEHHS.

CamocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HanbOosuee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpas3oBanuio. CamocrosiTenbHas pabora
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (HOpPMBI y4eOHOW JesATETHbHOCTH:
BBITNIOJTHEHHE JIOMAIIHUX 33/1aHUM, 3aBepIIeHre 0pOpMIIEHUS TaOOPaTOPHBIX paboT, MOArOTOBKA
K TPaKTUKyMy, H3y4Y€HHE OCHOBHOI'O M JONOJHHUTEIbHOTO MaTepuaja IO Yy4yeOHMKaM |
ocoOusIM, YTEeHHE U NMPopabOTKa HAYYHOU JIUTEpaTypbl B OMOIMOTEKE, HaucaHue pedeparos.
MOJrOTOBKA K 3alUTe Ja00paTOPHBIX paboT, 3aue€TaM, UTOTOBOM aTTECTAIUH.

CaMmocrosiTenbHasi paboTa CTYIEHTOB JOJDKHA OBbITh HampaBlieHa Ha 3aKperyieHHs
TEOPETUYECKOr0 MaTepuaa, U3JI0’)KEHHOTO MperoiaBaTesieM, Ha MPopaboTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE M3yY€HHE, Ha IMOATOTOBKY K JIaDOpaTOPHBIM 3aHSATHUSM, BBIIIOJHEHUE
JIOMAIIIHUX 33JaHUH U MTOJITOTOBKY K PyOEXKHOMY U 3aKIFOUNUTEIbHOMY KOHTPOJIIO.

[Ipn mpoBeneHun pyOEKHOTO M 3aKIIOUMUTEIBHOIO KOHTPOJISI OCHOBHBIMHU 3ajlauaMu,
CTOSIIIIMMU TIepe]] MpernojaBaTesieM, SBISIOTCS: BbISBIEHHE CTENEHH MPaBUWIBHOCTH, 00beMa,
rITyOWHBI 3HAHWH, YMEHH, HABBIKOB, ITOJTYYEHHBIX IPH U3YYSHUH Kypca Hapsly C BBISIBICHHEM
CTETIEHU CaMOCTOSATEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAHUH, YMEHHH 1 HABBIKOB.

CoBpeMeHHbIE MHTEPAKTUBHBIE CPE/ICTBA MO3BOJISIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dopmamu koHTposd. CTyaeHTaM NpesiaraloTcss TECThl M 3a/aud B AJIEKTPOHHOM BHJE, C
ABTOMATU3MPOBAHHOW CHCTEMON NpoBepku. B oTinume OoT OOBIYHOrO TECTHUPOBAHUS TaKOM
croco0 KOHTPOJS TMO3BOJISIET CTyIEHTaM B J000€ BpeMs MPOWTH TecT, MPOAHAIU3MPOBATH
OIIMOKY U MPOITH TECT BTOPUUHO.

6 YueOHO-MeTOAUYECKOE 00eciedeHHEe CAMOCTOSITeJIbHOI PadoThl 00y4arImmMxcst
[TpencraBneno B mpuioxeHun 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanmaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oGpamienus: 14.02.2021). - Tekcrt:
3JIEKTPOHHBIMN.

2. Ilyzakos C.A., IlonkoB B.A., ®wmnmnoBa A.A. COOpHHK 3a/1a4 U yIMPaXXKHEHUU TIO
obmelt xumur.- YaeOHoe rmocodue a1 By30B, 5-¢ uza. — M.:FOpaiit, 2012. -255 c.

0) lomoiHuTeILHAS JTUTEPaTypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensnuk, O. P. Mymmna, O. A.
Muiypuna ; Marauroropckui roc. trexunueckuid yH-T uMm. I'. M. HocoBa. - Marnuroropck :
MITY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tutyn. oskpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true (mata oOpamenus: 14.02.2021). - Makpooobekt. - TekcT
ANEKTPOHHBIN. - CBefienus AocTynHbl Takxke Ha CD-ROM.

2. Mensauk, H. JI. Jlucnepcubie cuctemsl : paktukym / H. JI. Measuuk, 3. P. Myimiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckui yu-T um. I'. M. HocoBa. - MarauToropck
: MI'TY umm. I'. U. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 14.02.2021). - MakpooObekr. - Tekcr
ANEKTPOHHBIN. - CBefieHus AocTynHbI Takxke Ha CD-ROM.

3. Konsima, JI. T'. OxkucinuTelbHO-BOCCTAaHOBHUTENBHBIE peakini. OCHOBBI SJIEKTPOXUMHH
yaeonoe nmocodue / JI. I'. Konsima, . P. Mynnuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 c.
X HIL., Ta01. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true = (mata oOpamenus: 14.02.2021). - MakpooObekr. - TekcT
JJIEKTPOHHBIN. - FIMeeTCs neyaTHbI aHajor.

4. Mumypuna, O. A. Xumuueckasd kuHeTuka. COCTOSHUE XMMUYECKOTO PaBHOBECHS :
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. Epmosa ; Marautoropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. U. Hocoma, 2019. - 1
CD-ROM. - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true  (mata oOpamenus: 14.02.2021). - MakpooObekT. - Tekcr
ANEKTPOHHBIN. - CBeieHHs JOCTyHBI Takxke Ha CD-ROM.

5. Koposun, H.B. O0mias xumus: ydebd. A TEXHUYECKUX Harpas. U crell. By3oB /H.B.
Koposun —9-¢ u3., nepepad.- M.: Beicm. mik., 2007.- 557 c.: . - ISBN 978-5-06-004403-4. -
TexcT: HenmocpeCTBEHHBI.

6. Kpatkuii cnipaBouHUK (Qu3HKO-xuMu4eckux BenuuuH / coct.: H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBnens, 3. H. Tumodeea; nox pen. A. A. Pasnens, A. M. [lonomapeBoi. -
10-e w3n., ucnp. u jgomn. - CII6. : MBan demopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. -
TekcT: HenmocpeCTBEHHBIH.

7. W3Bectusi BbICHIMX Y4YeOHBIX 3aBeJeHUI. XUMHUS M XHUMHUYECKas TEXHOJOTHS:
Hay4YHO-TexHH4Yeckuii sxypHai — ISSN 0579-2991

B) MeToguyeckue ykazaHnus:
1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOIIECCOB: METOANYCCKNE YKa3aHUsI K


http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

1ab0opaTOpHEIM PadOTaM MO TUCHUILIMHE «XHUMHs» Ui OO0y4aroluXcs BCEX HaIlpaBJICHUN
MOJArOTOBKM M CIEHHWAIbHOCTEH gHEBHOHM (Gopmbel  o0yuenuss / O.A. MumnypuHa,
Marunuroropckuii roc. rexuudeckuii yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : Henmocpe1CTBEHHBIH.

2. Komama, JLI'. Xumuyeckas TepMOAMHAMHUKA: METOJUYECKUE YyKa3aHHUA JUIS
CaMOCTOSITENIbHOW pabOoThl MO AUCLUIUIMHE «XUMHs» 11 0OydyaroIIMXCsl BCEX HalpaBIEeHUIH
HOATrOTOBKH W cnenuanbHocTedl Bcex ¢opm oOydenus / JL.I'. Konsga; Marautoropckuii roc.
texHudeckuid yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : HenmoCcpeACTBEHHBIM.

3. Komsama, JI.I'. CkopocTh XHMHYECKHX pEaKIMd MU XHMHYECKOEC pPaBHOBECHE:
Metoauueckue ykKazaHUs K JIaOOpaTOpHBIM paboTaM M0 JIUCHMIUIMHE «XUMUS» IS
00y4arommxcs BceX HAIPaBJICHUH MMOJArOTOBKU U CIelHanbHOCTel Beex Gopm oOyuenus / JLT.
Komspa, E.B. Tapacrokx; Marnuroropckuid roc. texHuyeckud yH-T um. . M. Hocosa. —
Marnurtoropcek : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : HemocpeaCcTBEHHBI.

4. PomnonoBa, H.U. Xumuueckass KuHeTuka. XUMUYECKOE PABHOBECHE: METOJUYECKUE
yKa3aHHs JUIsl CaMOCTOSATENIbHOM paboThl MO0 JUCHUIUIMHE «XUMHs» s 00y4aroluxcsi Bcex
HampaBJICHUH MOArOTOBKHM M crenuanbHocTell Bcex (opm odyuenus / H.U. Pomuonosa, A.IL.
[TonomapeB; Maruuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — MaruuTtoropck :
MI'TY mm. I'. UI. Hocosa, 2020. — 20 ¢. — TekcT : HemocpeICTBEHHBIA.

5. Uymposa, JI.B. PactBopbl: MeToandeckas pa3paboTka K Ja0opaTOpHBIM paboTaM 1o
JUCLUIUINHE «XUMHUS» U1 00yJaroIlUXCcsl BCEX HalpaBICHUM MOJATOTOBKU U CIELMAIbHOCTEN
Bcex (hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropcKHii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocosa, 2020. — 41 c. — Tekcr.

6. Uynpoga, JI.B. PacTBopsl: MeToMuecKkast pa3paboTKa K caMOCTOATEIbHOW paboTe 1o
JUCLUIUINHE «XUMMs» Ul  OOydarolMxXcs [0 BCEM HAalpaBiICHUSM MOJATOTOBKU U
crieruansbHOCTAM Beex Gopm obyuenus / JIL.B. Uynposa, D.P. Mymnuna, O.A. Mumypuna;
Marnuroropckuii roc. rTexaudaeckuil yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Komsna, JI.I. KomnmounHble pacTBOpBI: METOIWYECKHE YKa3aHUs K JTaOOpaTOpHOMU
paboTe 1Mo JUCHUIUIMHE «XHUMHUS» U1 00Y4aroLMXCs 10 BCEM HANpPaBICHUSM MOATOTOBKU U
criermanbHOCcTM Beex (opm oOyuenus / JL.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHnueckuit yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2017. -9 ¢c. —
Tekcr : HenmocpeACTBEHHBIM.

8. Konsina, JI.I'. OxucanTenbHO-BOCCTAHOBUTEbHbIE PEAKIMH: METOJUUYECKUE YKAa3aHUs
K JIa0OpaTOpHOM paboTe MO MUCHUIUIUHE «XUMHUS» UIsi OOYyYarolIMXCsl BCEX HaIpaBiIeHUMN
HOATOTOBKM MW crenuaibHocTeld Bcex ¢Gopm ob0yuenus / JLI. Komsma, E.B. Tapactok;
MarnuToropckuii roc. rTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HenocpeCTBEHHBIH.

9. Komsna, JI.I'. OKHCANTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH M AJIEKTPOXHUMUYECCKHE
IPOIIECChl: METOANYECKas pa3paboTKa K caMOCTOATENbHOIM padoTe 1l 00y4yaromuxcst o BceM
HaMpaBJICHUSAM IOATOTOBKH M CrenuanbHocTM Bcex ¢opm obyuenus / JL.I'. Konsma, E.B.
Tapacrok, 3.P. Mymnuna; Marauroropckuii roc. texHuueckuit yH-T um. I. M. Hocosa. —
Marnutoropck : MI'TY um. I'. W1. Hocosa, 2017. — 41 c. — TekcT : HemocpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOLECCH: METOJUYECKHE YKa3aHUs K
nabopaTOpHON paboTe MO MUCHUIUINHE «XHUMHS I 00YJaroNIuXCsl MO BCEM HaIPaBJICHHUSIM
NOATOTOBKH M CHENUAIBHOCTSIM Bcex opm oOydenus / O.A. Mumypuna, H.. Poxnonosa;
MarnuToropckuii roc. tTexunueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 13 c¢. — TekcT : HEenoCpeACTBEHHBIN

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:



IIporpammHoe o6ecnneuenne

HaumenoBanue .
o Ne morosopa Cpoxk neicTBUS TULIEH3UH

MS Windows 7
Professional(us  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
7Zip CBOOOIHO PaCIpPOCTPAHICMOC OECCPOYHO
FAR Manager CBOOOIHO PaCIpPOCTPaHIEMOE 0OCCCPOUHO

IIpodeccuonanbablie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa

HannonanbHas
uadopmaiMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuii MHAEKC HAy4YHOI'O LMTHPOBAHHUS
ITouckoBas cuctema Axkanemus Google (Google
Scholar)
Wndpopmannonnast cucrema - EnuHoe OKHO
JI0cTyna K MHGOPMAIIMOHHBIM pecypcaM
Poccuiickass T'ocynapctBenHass — Oubmuoreka.
Karanoru
OnekTpoHHble pecypcbl oubanoreku MI'TY um.
I'.1. Hocoa

9 MartepuajibHO-TeXHHYeCKoe ofecrevyeHne TUCIUTLTHHBI (MOTYJI1)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/cataloques/

http://magtu.ru:8085/marcweb?2/Default.asp

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

MarepuanbHO-TEXHHUECKOE 00ecTieueHNe JUCIUTUINHBI BKITFOUAET:

1. YyeOHble ayauTopuu A NMPOBENCHMS 3aHATHH JeKIMOHHOro Tuma. OcHalleHue:
MYJIbTUMEANIHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHIS HHPOPMaIIuu

2. YyeOHble ayAMTOpUHU ISl TPOBEAEHUS JIAOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WUH/IMBUYAIbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJS H IPOMEKYTOYHOW aTTECTaIUH.
OcHamienue: 00OpyJIOBaHUE JJsl BBINOJHEHUs J1a0OpPaTOPHBIX pPabOT, XUMHUYEcKas IOCyAa,
PEaKTHBBHI.

3. Tlomemenuss g caMOCTOSTENbHOW paboThl  oOywaromuxcsa. OcHalieHue:
nepcoHaibHble KommbloTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
AJIEKTPOHHYIO MH()OPMAIIMIOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA.

4. TlomemeHus Il XpaHEHHs] M NPOPHIAKTHUYECKOTO OOCTYKUBaHUS yueOHOIo
oOopynoBanusi. OCHallleHHE: CTEIIaXH, CeH(BI U XpaHeHUs] yueOHOro 000pyI0BaHUS

NHCcTpyMeHTHI AJ11 peMOHTA JTabopaTOpHOTO 000PYT0BAHMS.


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

ITPUJIOKEHUE 1

6. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenbHas paboTa oOydaromuxcs MOApPA3IEsieTCsl Ha ayAUTOPHYIO, KOTOpas

IPOMCXOIUT KaK BO BpeMsl JJaDOPaTOPHBIX 3aHATUH, TaK U HAa IUIAHOBBIX KOHCYJIbTALMX, U Ha
BHEAYJIUTOPHYIO, TPOUCXOJSIIYI0 BO BpeMs IOATOTOBKM OOYy4YalOLUMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

IlepedyeHb JJ200PaATOPHLIX PA0OT

Jlaboparopras pabora Nel «Th mpu pabore B XUMHUECKOH JlabopaTopuu. XUMHUYECKas

nocyna»

LCoNoOAWNE

=

JlabGopaTtopHnas pabota Ne2 «TepmonuHaMHYECKUE TIPOLIECCH] B PACTBOPAX)»
JlabopatopHnas padota Ne3 «CKOpOCTh XUMUYECKUX PEAKIIHII»

JlaGopaTtopnast pabora Ne4 «IIpurorosieHnue pacTBOPOB»

JlabopatopHast pabota Ne5 «PacTBOpBI AJIEKTPOIUTOBY

JlabopaTtopnast pabota Ne 6 «['uaponus conei»

JlabopatopHas padota Ne 7 «KosiouaHbIe pacTBOPHI»

JlaGopaTtopHnast pabota No§ «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUN
JlabopatopHas padota Ne9 «DneKTpOXUMHUYECKUE TPOIIECChI»

JlaGopaTtopnast pabota Nel(0 «KoMmruiekcHbie COeAMHEHUS

JlaGopatopHnas pabota Nell «I ajmoreHsi»

JlabopaTtopnast pabota Nel2 «XaabKOreHbI»

JIabopatopnas pabora Nel3 «CgoiictBa 31emeHTOB V (A) rpymiibi»
Jlabopatopnas padora Nel4 «CgoiictBa snemenToB | — 11 (A) rpynmbi»
JIabopatopnas padora Nel5 «CgoiictBa snementoB VI (B) rpymmsn
JIabopatopuas padora Nel6 «Cgoiictea snementoB VIII (B) rpymmbi»
JIabopatopras pabora Nel7 «CoiicTBa 31eMeHTOB moarpymimbl xpoma VI (B)»
Jlabopatopnas padora Nel8 «CaoiicTBa 3nemenToB noarpymisl Meau |(B) u riuaka 11(B)»

KoHTpoJibHBIE BONPOCHI IO TEeMaM

Tema 1.1 OcHOBHBIC OHATHS U TeOPeTHYECKHUE NPeICTABJICHUS B XMMHH

Yro takoe oxcuapl? x knaccudukanus. Homenkmnarypa.

[lepeuncnruTe OCHOBHbIE XMMUYECKUE CBOMCTBA OKCHUIOB.

UYro Takoe ocHoBanus? Mx kinaccudukanus. Homenkmarypa.

IlepeuncinTe OCHOBHBIE XUMUUYECKHE CBOMCTBA OCHOBAHUH.

Yro Takoe kucnotel? Mx knaccudukanus. Homenknarypa.

IlepeuncnrTe OCHOBHBIE XMMUYECKHE CBOKMCTBA KHUCIIOT.

Uro HazwiBaroT comsimu. Ux kmaccuduxanms. Homenknarypa.

IlepeuncirTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kaxkast reneTnueckas CBsi3b CyIlIECTBYET MEKY KJacCaMu HEOPraHWUYECKUX COCAMHEHUIN?

Tema 1.2 OcHOBHBIE 32KOHBI B XUMHH

[IpenMer u 3a1a4u XUMHH.
3HaveHne 00IIe HEOPraHMIECKOW XMMHUHU B TIOJITOTOBKE OYAYIIEro meaarora.



How

10.

14.
15.
16.

17.
18.

XHUMHA U OXpaHa OKPYKaroLen Cpebl.

Posb 0Te€ueCTBEHHBIX M 3apyOEKHBIX YUEHBIX B PA3BUTUH XUMUHU.

IlepeunciiTe OCHOBHBIE MCTOPUYECKHME JTalbl B Pa3BUTHUM Hayku xumud. Hasosute
YUYEHBIX, BHECUIMX CYILECTBEHHBIM BKJIaJ B CTAHOBJICHHME XMMHUU KakK Hayku. [lokaxunre
CBS3b XMMUU C APYTHUMH HAYKaMHU.

OcHOBHBIE 3aKOHBI XUMUHU

[aiite onpenesieHnss OCHOBHBIX XMMHUUYECKUX MOHATUI: aTOM, aTOMHAasi Macca, MOJIEKYJIa,
MOJIEKYJISIpHAsl Macca, MOJIb, MOJIIpHAsl Macca, BaJICHTHOCTb, CTENIEHb OKUCIICHUS.
ChopmynupyiiTe CTEXHOMETPUYECKHE 3aKOHBI XHMHH: 3aKOH COXPAaHEHHS MAacChl
BELIECCTB, 3aKOH KPaTHBIX OTHOLICHMM, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. Y KAXKUTE
OTJIMYUS TIOHATHN AATBTOHUIBI U OEPTOILTU/IBI.

Jaiite omnpeneneHuss IOHATUM OKBMBAJICHT, OKBMBAJCHTHAs Macca BEIECTBA.
Cdopmynupyiite 3ak0H SKBUBaJICHTOB. [IpuBenuTe GpopMyisl 11 pacyera SKBUBAICHTOB
OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BELIECTB.

[TpuBeaure (GOpMYTMPOBKH OCHOBHBIX Ta30BBIX 3aKOHOB. llpomumocTpupyiite uX
npuMeHeHne B XUMUHU. OObsicHHTE (QU3MUECKUII CMBICI YHUBEpPCAJIbHOM TIa30BOM
ITOCTOSTHHOM.

Tema 1.3 CTpoenue aToma

. [IpuBeauTe nOKa3aTEILCTBA CIOKHOCTU CTPOCHHUS aToMa.
. IlpoBeauTe cpaBHUTEIHHBIN aHATTU3 MOJIENIEeN CTPOCHUS aToMa Bojiopoa D. Pesepdopna u

H. bopa.
HazoBuTe OCHOBHBIE IOJIOKEHUS KBAaHTOBO-MEXAHMUYECKON TEOPUM CTPOCHMS aroMma.
Packpolite KOpnyCKyJIsIpHO-BOJTHOBOW JyaJIn3M JIEKTPOHA.
Chopmynupyiite npuHIMNI HeonpeaeneHHoctu I eiizendepra.
OxapakTepu3yiiTe aTOMHbIE OpOUTaIH, UX (POPMY U pPacHoIOKEHNE B IPOCTPAHCTBE.
Packpoiite puznueckuii cMbICI BOJIHOW (QyHKITHH.
[lepeuncnure KBaHTOBbIE YUCIIA DJIEKTPOHA B aTOME.
VYKaxuTte Nopsi/IoK 3aoIHEHUs] OpOUTaIe B MHOTOAJIEKTPOHHBIX aTOMaX.
I'padnueckoe u3z00pakeHHEe aTOMHBIX OpOMTaeil: MOJAENb 3JIEKTPOHHOro oOjaka,
IpaHUYHAsI IOBEPXHOCTh, KBAHTOBAs STYECHKa.
OcHOBHBIE 3aKOHOMEPHOCTH (POPMHUPOBAHHE FTEKTPOHHBIX 000JI0UEK ATOMOB: TPUHIIMII
HauMEHBIIEH YHEPTUU.
3anper [laynu (mogypoBeHb, €ro 3JIEKTPOHHAS EMKOCTbh; YPOBEHb, JJIEKTPOHHASI EMKOCTb
ypOBHEN);
[IpaBumo I'ynna,
OMIUPUYECKOE MPABUIIO COCTABICHUS SIEKTPOHHBIX (POPMYII.
[IpuBeaute mnpuMepsl 3alOJHEHHUS SJEKTPOHHBIX MMOAYPOBHEH A 3JIEMEHTOB 4-5
MIEPHOIOB.

Tema 1.4 Ileproanyeckuii 3aK0H U NEPHOIUYECKAST CHCTEMAa XMMHYECKHX
j1emenToB .. MeHaeneeBa

OO0bsicHUTE TEPUOAUYHOCTD CBONCTB XUMUYECKUX 3JIEMEHTOB.

Jaiite omnpenencHuss XUMHUYECKUX TIOHATHM: DIJIEKTPOOTPULIATEIBHOCTb, JHEPrUs
MOHU3ALIMK aTOMA, PaJInyC aTOMa, PaANyC NOHA.

IIpocienure W3MEHEHHs JAHHBIX CBOMCTB IIO IEPUOAAM U TpyIIaM MEPUOJUYECKON
cuctemsl /.M. Mennaeneena.

[IpuBeauTe COBPEMEHHYI0 M MCTOPUYECKYIO (OPMYIHPOBKH MEPUOTUYECKOrO 3aKOHA
.M. Mengeneena.

OxapakTepu3yite CTpYKTypy MEPUOJANYECKOM CHCTEMBI XMMHUYECKHX 3iemeHToB JI.1.



Menneneesa.

JlaiiTe CpaBHUTEIIbHYIO XapaKTEPUCTUKY S-, P-, d-, f-amemenToB.

[lepuonuueckuii 3aKkOH M €ro coBpeMeHHas ¢GopmyiupoBka. M3oronsl. [Ipumenenue
"MeueHbIx" aTtomoB B Memaunuue. [lepmoamueckas cucrema (IIC) m ee BapwaHTHI:
KOPOTKOIEPUOAHBIN U JITIMHHOIIEPUOHBIE; KOHCTPYKLUS KOPOTKOIIEPUOAHOIO BapHaHTa
I1C: mepuon, rpymnma, noArpymnmna; 4 ceMeicTna (0J10Ka) 2JIEMEHTOB.

Baxueiimme XapakTepUCTUKA aTOMOB, IEPUOJAMYECKUMN XapakTep HMX HW3MEHECHUS:
OpOUTANIBHBIM pajnyC, SHEPryus HMOHMU3AIMH, CPOJCTBO K AJIEKTPOHY; OTHOCHUTEIbHAS
AIIEKTPOOTPHULATEIBHOCTD, 3(P(HEKThl IKPAHUPOBAHUS M MPOHHUKHOBEHUS IJIEKTPOHOB K
a1py, 3G(}eKT B3aMMHOIO OTTAJIKUBAHHUS SJIEKTPOHOB OJIHOTO CJOS; BTOPUYHAS U
JIOTIOJIHUTEIIbHAS IEPUOIUUHOCTD.

o N

o

~

Tema 1.5 XumMnueckas cBfA3b

Packpolite noHsTHE «(XUMUYECKAS CBSI3bY.

OxapakTepu3yiTe CBOWCTBA XMMHUYECKOW CBS3M: DHEPIHs, JJIWHA, HACBIIIAEMOCTH
(KpaTHOCTb),  HOJSAPHOCTb,  HANpPABICHHOCTb  (JUIOJBHBIA  MOMEHT) U
NOJIIPU3YEMOCTh XUMHUYECKOU CBSA3H.

OxapakTepu3yiiTe TUIBI XMMHUYECKHX CBSI3€d IO XapakTepy pacrpeaeiacHus
JIEKTPOHHOW IJIOTHOCTH (MOHHAs, KOBAJIEHTHAs, MeTaJulM4eckKas), MO CIoco0y
NepeKPBIBaHUS SJIEKTPOHHBIX opOuTanei (G-, m-, 0-CBS3H).

JlaliTe  XapakTepuCTHKy MeTaulndeckod cBA3H. OObACHUTE OCOOCHHOCTH
(¢u3NYECKUX CBOWCTBA COETUHEHUN ¢ METAITINYECKON CBA3BIO.

Ilepeuncnnure BHIBI MEXKMOJIEKYIIPHBIX B3auMoaeucTBui. (OxapakTepusynre
O0COOEHHOCTH BOJIOPOAHOM CBSI3U: MPOYHOCTb, SHEPTUsl, 3HAUEHHE ISl TIPOLIECCOB B
pacTBoOpax.

[TpoBenure cpaBHUTENBHBIN aHATN3 Teopui xumudeckoi cBszu: MBC u MMO. [puseure
cxeMbl 0oOpa3oBaHusi XuMU4eckod cBsizu ¢ mosuimii MBC u MMO Ha npumepe
monekyn Hy u O.

PackpoiiTe noHaTue «rudpuau3anys aTOMHBIX OpOUTAaIe».

OxapakTepu3yiTe OCHOBHBIE TUITBI THOPHUAU3AIIMN OpOUTATIEH.

OOBscHHUTE, TOYEMY YIOJI MEXy CBS35IMH B MOJIEKYJe BOJbl cocTaBiser 104,5°, B
Mosiekysie ammuaka — 107,8°, B monekyne merana — 109°28'.

Tema 1.6 Teopuu XumMHYeCKO#H CBSA3H

[IpoBenuTe cpaBHUTENbHBIM aHanu3 Teopuil KoBaneHTHOM cBs3u (I'. Jlbrouc) u
nonHoi cBs3u (B. Koccens).

HazoBute, kakas u3 Teopuil monyuusa Oosbliee pacrnpocTtpaHeHue. llpusenure
(dbopmanbHOE MPaBUIIO JUISL ONPEACTICHNS TUITA XMMUYECKOH CBS3H.

[IpoBenuTe CpaBHUTEIBHBIM aHadM3 OOMEHHOTO | JOHOPHO-AKIENTOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBSI3H.

VYKaxkuTe OTIIMYUS B CBOWCTBAaX COEAMHEHHWH C HOHHBIM THIIOM M KOBaJEHTHBIM
THUIIOM CBSI3H.

['uOpunn3anys aTOMHBIX OpOuTasIen

VYcnoBus ycroituuBoi rubpuauzanuu. [IpoctpancTBeHHas KOHQUTYpaAIUs MOJIEKYI,
00pa30BaHHBIX THOPUIHBIMU U "YUCTHIMU" OPOUTAIIIMHU.

ITonstpusanus KOBaJICHTHOHN CBA3U.

JMmonbHbIA MOMEHT CBSI3U U MOJSIPHON MOJIEKYJIBI.

Tema 1.7 OcCHOBBI XUMHY€CKON TEPMOAUHAMUKHU



OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepMoanHaMuyeckue napaMeTpsl U PYHKIIMHU COCTOSHUS CUCTEMBI.
DOHTaNeNus 00pa30BaHUs BEIIECTBA.

TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

@DaKTOpbI, BIUAIOMKE Ha TETIOBOM 3()(PEeKT XMMUUIECKOH peaKIi.
Chopmymnupyiite 3akoH ['ecca.

Kakue crepcTBus BBITEKAIOT U3 3aKoHa [ecca.

DOHTpoMNuUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

NG~ WNE

Tema 1.8 CkopocTb XUMHYECKOH peaKkunu

Yo n3ydaeT XuMHUECKasi KHHETHKa?

[aiite onpeneneHnue CKOpOCTH TOMOI€HHOM M T€TEPOreHHON peaKuil.

Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakin?

[laiiTe onpeneneHue 3aK0Ha JEHCTBHSI Macce.

YTo Ha3bIBatOT KOHCTAHTON CKOPOCTH?

Ot Kakux (aKTOPOB 3aBUCUT KOHCTAHTA CKOPOCTH?

Cdopmynupyiite npasuio Baut-I'odda.

Uro Ha3bIBAIOT TeMIepaTypHbIM Kodhdunuentom? Kakwe OH MOXET HMETh

NGO~ wWNE

3Ha4YeHUs?
9. Iouemy MOBBIIIEHUE TEMITEPATYPhl YBEIUIMBACT CKOPOCTh PEAKITUH?

Tema 1.9 PacTBopsl. Kosummrarusubie cBoiicTBa pacTBOPOB

KosnmuratrBHbIE CBOMCTBA paCTBOPOB.
OcMoc, 0OCMOTHYECKOE JAaBJICHUE.
3akon Baut-I'odda.
Ponb ocMoTHdeckoro naBieHus B OMOIOTUH, MEIUIIUHE, (hapMalliu.
N3oToHMYECKHE B TUTIEPTOHHUYECKUE PACTBOPHI.
[Tepeuncnure OCHOBHBIE CITOCOOBI BEIPAKEHUS KOHIIEHTPAIIMH PACTBOPOB.
Kak paccuntaTh MOJIIpHYIO KOHIIEHTPAIIUIO PACTBOPA, €CJIM U3BECTHA SKBUBAJICHTHAS
KOHLEHTpauus’?
8. Kak paccumrarh Maccy pacTBOpa, €CJIM HM3BECTHAa MaccoBas OISl PacTBOPEHHOTO
BEILIECTBA B PACTBOPE U Macca BOJIbI.
9. Yo Takoe SKBUBAJICHT BEIIeCTBA?
10. Kak paccuuTarth MOJISIpHYIO MacCy KBHUBAJICHTA BeleCTBA?
11. B kakux eIMHHIIAX U3MEPSIETCS] TUTP PACTBOPEHHOTO BelIecTBa?

NookrwnpE

Tema 1.10 Teopust 3JIeKTPOJIUTHYECKON AUCCONMANNM AppPeHuyca.
IIporomTnyeckas reopus bpencrena-Jloypu

Kaxkue BelecTBa Ha3bIBalOTCA JIEKTPOJIUTAMU?

UTo Takoe 3eKTpOIUTHYECKask JUCCOIHaIus?

UTO Ha3bIBAIOT CTENEHBIO TUCCOIUAILIMU IEKTPOIUTA?

Kaxkue »1eKTposuThl OTHOCSTCS K CUITBHBIM?

B kakom cnyyae peaknnu HOHHOTO 0OMeHa MPOTEeKaloT HeoOpaTuMo?

Kaxkue BemecTBa B MOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B MOHHOM BHUE?

Kak nucconmupytot am(oTepHbIe JEKTPOINTHI?

OCHOBHBIE TIOJIOKEHHST TEOPUH AJIEKTPOIUTUUCCKOMN JTUCCOIIUAIINH.

[Ipotiecchl HOHM3AIUY U TUCCOIMALIMY, BIMSIHUE HA HUX TPUPOABI PACTBOPUTEIS U
PacTBOPEHHOTO BEIIECTRBA.

CoNoORrWNE



10
11

. TepMoaMHaMUUYECKUI aHAJIU3 IIPOLIECCa JUCCOLIMALUU.
. HazoBuTe OCHOBHBIE IIOJIO)KEHUS TEOPUM DIIEKTPOJUTHYECKOM IUCCOLUALUU

Appenuyca.

12.

13.

14.

NGO~ wWNE

©

10.
11.
12.
13.
14.
15.
16.
17.
18.

o~ E

NGO~ wWNE

Jaiite ompezeneHuss MOHATUNA: KHUCJIOTa, OCHOBAHHE, PEAKIUS HEUTpaIM3alluu,
peakuus oOMena. [IpuBeaure npumepsl.

[TpuBenute hopMyiy [ HAXO0XKIEHUS KOHCTAHTHI TUCCOLIUALINU CJIa0BIX
JIEKTPOJINTOB (KOHCTAHTAa KUCIOTHOCTH, KOHCTaHTa OCHOBHOCTH).
Chopmynupyiite 3akoH pazdasienust OcTBaibaa.

Tema 1.11 Uonnoe npousBenenune Boabl. pH. I'maposn3 couei

Jucconumanus MOJIEKYJI BOABI.
HonHOE npon3BeeHUE BOJBI.
Bopopoanbiil mokazaTesns.
[TonsiTrie 06 MHIUKATOPAX.
3anuIuuTe YpaBHEHHUE NIEKTPOIUTUYECKON JUCCOLUALUHU BOJIBI.
Ocy1ecTBUTE BbIBOJ BHIPAKEHUS )11 HOHHOT'O IIPOM3BEIEHUS BOBI.
[Tpusenure dpopmyny ans pacuera pH pactBopa.
[TpuBenuTe npruMepsl U3MEHEHUS! OKPACKU MHAMKATOPOB B PACTBOPAX C Pa3IMUHBIM
3HaueHueM pH.
Packpoiite mnonsTHEe «THIpONM3 cojei». JlaiTe KiaccupuKanMio CcoJei 1o
OTHOLICHHUIO K TUAPOJIN3Y.
VYxkaxwure (pakTopsl, BIUSIONIME HA THAPOIN3 cosieil. UTo Takoe ruapoiIn3 conei?
Kakue conu noasepraroTcst ruaposnsy?
Kak onpenenuts cpeny pactBopa coau?
Yro Takoe NHAMKATOPHI?
KonunuecTBeHHas XapakTepUCTUKA THAPOIIN3A.
Kak paccunraTe KOHCTaHTy ruaposnsa’?
Kakue gaxTopsl BIUSAIOT HA CMELIEHHE PAaBHOBECHS peaKLIUK THIPOIN3a COIU?
[Tpu KaKuX yCIIOBUSAX MOXKHO YCHIIUTh THAPOJIA3 CONH?
Kak M0>xHO 0C)1a0uTh THAPOITH3?

Tema 1.12 PactBopumocts. [Ipon3Beaenne pacTBOpuMoOCTH

UYro Takoe pacTBOPUMOCTH BeIecTBa?

Yro Takoe Mpou3BeNEHNE PACTBOPUMOCTH?

OT yero 3aBUCHUT 00pa30BaHKE OCaKa B paCTBOPAX JIEKTPOIUTOB?

ITpu Kakux yclIOBUSAX MOXHO PaCTBOPUTH OCaJ0K?

Yro Takoe nmpousBeneHrne GaKTUYECKUX KOHLEHTpALUn?

Kak ¢ TOukM 3peHMs CMEIIEHUS HOHHOIO pABHOBECHS B  pacTBOpeE
MaJIOpaCTBOPUMOTO 3JIEKTPOINTA OOBSICHUTH BO3SMOXKHOCTh PACTBOPEHUS OCajKa?

Tema 1.13 Iucnepcubie cucreMsl. KosionaHbie pacTBOpbI

[aiite onpenenenue nucnepcHon cucteMsl. [IpuBennure npuMepsl.
Knaccugukaium TucrepcHbIX CUCTEM.

CrniocoOblI Mosty4eHus KOJUIOMAHBIX PACTBOPOB.

CrtpoeHne KOJTOUIHBIX YacTHLl.

VY cTOMYNBOCTDL KOJUIOUIHEBIX CUCTEM.

Koarynsuust Komiouaos.

Koarynauus KOJUIOUIHBIX PaCTBOPOB 2JIEKTPOIUTAMH.

[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.



NookrwnpE

Bzaumuas koarysanus.
Tema 1.14 OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

Kakue peakuun Ha3pIBatOT OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIMU?

Yo Ha3BIBAIOT OKUCICHUEM U BOCCTAHOBICHUEM?

UTo Ha3bIBAIOT OKUCIUTENIEM U BOCCTAHOBUTENIEM?

HazoBute BemecTsa, M3BECTHBIE KAK CHIIBHBIE OKACIUTEIH.

HasoBute BeniecTBa, U3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.

Kakue peakuuy OTHOCATCS K peakIUsAM JUCIPOIOPLUOHUPOBAHUS?

Kakpne peaknum  OTHOCATCA K = BHYTPUMOJIEKYJSIPHOMY — OKHMCICHHIO -

BOCCTaHOBJICHHIO?

8.

BoOoo~Nooa~LONE

NoookrwbdPE

0.
11.
12.
13.
14.
15.
16.
17.
18.

Kakue peakiuu OTHOCSATCS K MEXMOJICKYJIIPHOMY OKHCIICHHIO - BOCCTAHOBJICHUIO?
Tema 1.15 DnexkTpoxumus

DIEKTPOXUMUYECKUE CUCTEMBI.
Knaccudukanus 31eKTpOXUMUYECKIX TPOILIECCOB.
[ManpBanmveckwnii amemenT Jlanuamsa — Skoomu.
DIIEKTPOABUKYILAsA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.
W3mepeHue 31eKTPOJHBIX OTEHIHAIOB.
Psin craHgapTHBIX 3JIEKTPOAHBIX TOTEHIIMAIIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAPSKCHHI.
Ypasuenue Hepucra.
DJEKTPOIIN3 PACIIIIaBOB U PACTBOPOB.
KarogHble 1 aHOJHBIE TPOIIECCHI.
O06benunenHsbll 3akoH Dapazest. Berxoa no Toky.
Yo Takoe Koppo3usi?
Kaxue BuIbI KOPpO3UM BaM U3BECTHBI?
DIEKTPOXUMHUYECKAsT KOPPO3HSL.
AHO/IHOE OKHCIIEHHE METajllla ¥ KaTOJIHOE€ BOCCTAHOBJIEHUE OKUCIUTEIS.
[Tepeuncnure cocoObI 3aIUTH METAJIOB OT KOPPO3HUHU.
[Touemy BO3pociia CKOPOCTh BBIJICIEHUS BOAOPO/A MPU AOOABICHUH COJIU?
CpaBHHUTE PE3yNbTaThl ONBITOB MO KOPPO3UM NPU KOHTAKTE JKelie3a M LMHKa, U
JKele3a M MEIHOM MNPOBOJIOKM B JUCTHJUIMPOBAHHOM M «MOpCKOi» Bome. ['ae
MPOIIECC MPOTEKAET OBICTPEE U YEM BBI 3TO OOBSICHUTE?

Tema 1.16 KomniexkcHble cOeANHEHUSA

Yo Takoe KOMIUIEKCHBIE COETUHEHUS?

Knaccudukanus KOMIUIEKCHBIX COETUHEHUH.

ITpuBenuTe peakuyst MOITy4EHNUs KOMIIEKCHBIX COEUHEHHM.

Kakue noHbsl MOTYT OBITH KOMILIEKCOOOpa30BaTENSIMU?

Kak nucconuupyror B pacTBOpE KOMIUIEKCHBIE COEAMHEHUS?

YT0 Takoe KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHOTO COETMHEHUS?

Yro xapakTepu3yeT KOHCTAaHTa HECTOMKOCTH KOMIUIEKCHOTO COEMHEHUS?

Bapuautbl 3a1aHNi 1)1 BHEAVINTOPHON CAMOCTOATEILHOH PA00ThI

00VYAKIIMXCH [0 TeMaM

no TemMe: «XHMMHYeCKaA TEPMOIUHAMHUKA»



3anaua Nel

Hns peakuun CHy ) + COy () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAIIPABICHUE
CaMOIIPOM3BOJILHOIO TEYEHUS PEAaKLMU IPU CTAHAAPTHBIX YCIOBUAX M npu Temmeparype T =
927 °C, eciu TeroBo# 5 (BeKT PeaKiuy 10 3aJaHHON TEMITEPaTyphl HE H3MEHHTCS. YKaKHTE: a)
BBIJICJIAETCS] WJIM IOIVIOIIAETCS SHEPIrUus B XOJ€ peakluu; 0) NpUUMHY HalJIEHHOr0 U3MEHEHHUs
sHTponuHU. Paccunraiite Temneparypy Hadajaa peakLuu.

3agaua No2

Berunciure temnosoit apdexr peakiuu: CaCp o + 2 HyOry = Ca(OH), ) + CoHa (v,
HOJIb3YACh CTaHAAPTHBIMU TEIUIOTAaMU 00pa30BaHUs pearupyromux BemecTB. CKONbKO TEIIOThI
BBIJICJIUTCS UJIH TIOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANUTE TEIUIOBOM A(PPEKT peaKIiu:
Hyy + COzq)=CO () + H2 Oy Tepmoxumuueckue ypaBHEHHS:

a) Hz ) + 02 = Hzo () AH = -241,9 KI[)K;

0)2 CO o T 0O, = 2 CO, () AH =-566,2 x]Ix.

o TeMe «XHUMHYeCcKass KHHEeTHKA)

3azaya Nel

Peakuus nporekaer o ypasHeHuro: O; () ¥2 CO y =2 CO; (. HauanbHble KOHLIEHTpaLUK
pearupyromux Bemiects paBHbL: [O2] = 1,2 monb/i1, [COJ= 0,8 Moib/11. Bo cKOJIBKO pa3 H3MEHUTCS
CKOpOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 U3MEHSTCS CKOPOCTH
IPUMOM M 00paTHOM peakuu, €CIU YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3agaua No2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYMAET B peakluio 3a 20MUH.
PaccuuraiiTe Bpems, mpH KOTOPOM 3TO K€ KOJMYECTBO BELIECTBA BCTYIUT B PEAKLHUIO IMPHU
temmeparype 200 °C, ecim TemmeparypHblii K09(hHIMEHT CKOPOCTH peakimi paseH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS IIPHU 3TOM CKOPOCTh PEaAKIINU?

3azmaga Ne3

Haiinurte HavanpHble KOHILIEHTPALIMM HUCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe (n + H20 () = FeO () + Hy (1), eciiu paBHOBECHbIE KOHLIEHTPALUU PEarupyronux BELIECTB
paBubl: [H20]=0,3monw/1, [Ha] = 0,4 Momb/1.

3agaua Ned

s peakionnoi cucremel: CO ) + Hz0 ) = CO2 () + Hz () HauanbHble KOHLIEHTPALIUU
paBubl: [H20] = 0,5 mone/n, [CO] = 0,6 Monb/n. Onpenenute KOHIEHTPALMKA BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CIM KOHCTaHTa paBHOBeCHUs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHIIEHTpAIlMU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIMINX PEAKIIAN:

Nz(r) +3 Hz(r) =2 NHg(l—)’ AH = -92,2 KI[)K;
COz(r) +C (r) = 2 CO(F), AH = +160,5 KZI)K,
CO(I—) + HzO(l—) =CO» @ T H2(r), AH=-411

kJK.

VKaxuTre HanpaBlIeHHE CMEIICHHS XUMHUYECKOTO paBHOBECHs 3THUX peaklMil: a) mpu
MOHWKEHUU TEMIIEpaTyphl, €CIU JIaBICHUE TOCTOSHHO;, O) TPH TOBBIINICHUHN JABJICHUS, €CIU
TeMIlepaTypa MOCTOsIHHA.

no teMe «PacTBopbl. Teopust 31eKTPOINTHYECKON AUCCONUANMN APpPEeHnyca»

3amaua Nel



B kakom o0weme Bonbl ciexyer pactBoputh 135 v SnCly mnst momydenus 3 M pactBopa
xnopuzaa ososa (l1) ¢ mrotHocThIO P=1,405 T/MA? 1151 IPUTOTOBICHHOTO PAaCTBOPA PACCUNUTATD:
a) MaccoByro 10J110 SNCly; 6) MOJIAPHYIO KOHIIEHTPAIMIO SKBHUBAJICHTA; B) MOJISZIbHOCTb; T') TUTP;
1) MoJisHYyI0 moio SnCl,.

3azaya Ne2

Cxonmpko mi 15%-ro pactBopa Na,COsz mimorHocteio 1,16 r/em® norpedyercst s
npurortosnerus 120 mi 0,45 M pactBopa Na,CO3?

3anaua Ne3

3aKOHUYUTh MOJICKYJSIPHBIE M HAMUCaTh COKPAICHHBIC WOHHBIC YPAaBHCHHS PEAKIUil
B3aUMOJICHCTBHS CIICYIONINX BEIICCTB:

HBr + NaOH —
FEz(SO4)3 + KOH —
Sb(OH)3 + H,SO4 —

AgN03 + H,S >
MgC|2 + (NH4)2C204 -
Sb(OH); + NaOH —>

3aziaya Ne4.
Boruncauts pH 0,05 M pactBopa cepHO KUCTOTHI.

3aziaya NoS.

Kakue wu3 cnenyromux coieit moasepratorcs ruaponusy: NapSOs, Cu(NOgs);, KBr?
CocTaBuTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHUS THAPOIIM3a COOTBETCTBYIOIUX cojeil. Kakoe
3Hauenue PH (=7, <7) uMeroT pacTBOPHI ITUX COJIEH?

3amaua Neb.

Haiitn npoussenenue pacrBopumoctu PbCly, eciu B 200 mut Boabl pactBopsiercst 2,17 ¢
3TOTO COEIUHEHUS.

no Teme «Jlucnepcupie cucremsl. KosLionanbie pacTBopbl»

3agava 1
307b MOJIy4EH MyTEM CMEUIMBaHUs pacTBopa A u pactBopa B. Omnpenenure 3apsi yacTuil

MOJIYYCHHOI'O 30JId U HAIMUIIINUTC (l)OpMy.]'Iy €ro MU CJIIIEBI.

PactBop | V4, C, PactBop Vg, C,
Bap. Soms A MIT MOJIB/TT B MIT MOJIB/JT
1 PbSQO, Pb(NO3), | 20 0,001 u. K>SO, 10 0,04 M
3amaua Ne2

HaHI/IHII/ITe q)OpMYJ'Iy MUIICIIBL 30JI4, HOJ'Iy‘IGHHOFO HpI/I IIOCTCIICHHOM HpI/IJ'H/IBaHI/II/I K
BOJIHOMY PacTBOPY MEPBOW CONH, B3ATOW B M3OBITKE, Pa30aBIEHHOTO pacTBOpa BTOPOU COIU.
VkaxuTe 3HaK 3apsaa KOJUIOMTHOW dYacThilbl. Kakoil W3 SJEKTPOJIMTOB SBISIETCS HamOoJiee
SKOHOMUYHBIM KOAryJsiTOpoOM 3TOTO 30717

Bap. | PactBop1 | PactBop 2 Koarymsrop
1 AgNOg Kl NH4C|; K>SOy; FeCI3
3azmaga Ne3

BrerancnuTh mopor Koarynsiuy pacTBopa cynbdara Hatpus, ecnu nodasnenue 0,003 1 0,1 H.
Na,SO, Be3bBaeT koaryssiuio 0,015 i 3051a?

no TeMe «OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE pPeaKuumn»

3amaua Nel
[Ton6epure K03 PUITMEHTHI B ypaBHEHUSAX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

VYKaxuTre THI KaKJI0M pEakInu.



H] + HsPO, — J, + H3PO3 + H,0

HNO, — HNO3; + NO + H),O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O
NH4sReO, +H, — Re + NH; + H)0O

KBrO —- O, + KBr

3amaua Ne2
CocTtaBbTe  ypaBHEGHHS  OKHCIIMTEIBHO-BOCCTAHOBUTEIBHONH  peakuuu.  MeToaom

AIIEKTPOHHOTO Oananca moadoepute KodGPHUIMEHTHI. YKaKUTE OKHCIUTENh U BOCCTAHOBUTEIT.
KMnOs + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
BI(OH)3 + NaS,05+ NaOH —
Bi.O; + C —
Mg + HNO3 (pa36) —

3aymayga Ne3
Jlaubl 1Be okucauTenbHO-BoccTanoBuTebHBIC mapbl: KNO,, KNOs; u Pb(NO3),, PbO..

[Tonb3ysick  TaOnuieil cTaHAAPTHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  IMOTEHIUAJIOB,
COCTaBbTE YpaBHCHHE BO3MOKHOU peakimu B ykazanHou cpene (HNO3). Paccuunraiite 3naueHue
AIEKTPOABIKYILECH CUIIBI PEAKIIUH.

Imo TeMe «3.]'IeKTp0XI/IMHﬂ»

3amaua Nel
CocTaBbTe 3IEKTPOHHO-MOHHBIE YPAaBHEHHUS AJIEKTPOJHBIX MPOLIECCOB M MOJIEKYJISPHOE

ypaBHEHHE TOKOOOpa3yrollel peakinuu, MPOTEKAIOIIEH Mpru paboTe TalbBAHHMYECKOTO DIIEMEHTA
Co/Co(NO3), // AI(NO3)s/Al. Paccuntaiite DJIC (E) raapbBaHHYECKOrO »JJIEMEHTa TPH
CTaHJapPTHBIX YCIOBHSIX.

[TpuHSB MOTEHIIHA aHO/a PABHBIM CTAHIAPTHOMY 3HAYEHHUIO, PACCUUTANTE KOHIICHTPAIHIO
KaTHOHOB MeTajllla B KaTroJHOM pacTBope, npu Kortopoir DJIC rajgpBaHHUYECKOrO 3JIEMEHTa
ymenbinTes Ha 0,02B.

3amaua Ne2
[IpuBenuTe CXEMBI JJIEKTPOIHBIX TPOILECCOB M MOJEKYJISIPHBIC YpPAaBHEHHS PpEaKIIHil,

MPOTEKAIOIINX MPU DIIEKTPOXHUMUYIECKOM Koppo3uu ransBanomnapsl Co/Ni: a) B kucioit cpene; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA IPU KOPPO3HUH B KUCIION cpene 3a 20 MHH, €CIIH CKOPOCTh
kopposuu coctapmia 0,01 r/4.

3agauga Ne3
CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS AJIEKTPOJIHBIX MPOIECCOB (aHOJ UHEPTHBIN) U

MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IPOUCXOISIIEH MTPH JIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Brruucnure gakTrueckoe KOIUYecTBO MeTalljIa, MOJyYeHHOTO Ha KaTo/1e MPU JIEKTPOIIH3e
Co(NO3),, eciu 35eKTpOIHU3 MPOBOAMIM B TedeHuH | 4. Bbixo/ MeTasia mo Toky coctaBmi 85%.

VKaxure BO3MOXKHbBIE MPUYMHBI YMEHBLICHHS BBIXOJA METallyla IO CPAaBHEHUIO C
PaCUETHBIM.

nmo teMe «MeTadab»



1. 3anuuuTe ypaBHEHMsI peakluii, COOTBETCTBYIOLIUE CXEME MPEBpAILEHUI
Ca — Ca0O — X — Ca(NOs),; — CaCOg3. Hazosute BemectBo X.

2. 3anuuuTe ypaBHEHMsI peakluii, COOTBETCTBYIOILIUE CXEME MPEBpaILCHUI
C — CO; —» X — CaCO3. HazoBure BeriectBo X.

3. 3anumuTe ypaBHEHUS PEaKINil, COOTBETCTBYIOIIME CXEME MPEBPALLCHUN
Al — A1,03 - X — AI(OH); — A1Cl13. Ha3zoBure BemectBo X.

4. 3anuiure ypaBHEHUS pPEaKIMii, COOTBETCTBYIOILNE CXEME IIPEBPALLICHUM
Cu — CuO — X — Cu(OH); — CuSO4 HazoBute BemiectBo X.

5. 3anumTe ypaBHEHUs peaKluii, COOTBETCTBYIOLINE CXEME NpEBpaILEHUI
A1,03 — A1,(SO4)3 — X — Na[Al(OH)4].HazoBuTe Bemiectso X.

6. 3anuiuTe ypaBHEHUs peaKluii, COOTBETCTBYIOILUE CXEME IPEBPAICHUN
Be — BeCl; — Be(OH); — X — CaBeO; HazoBure BemectBo X.

7. 3anuimTe ypaBHEHUs peakluii, COOTBETCTBYIOLINE CXEME NPEBPAILICHUI:
FeS — X — Fe(NO3)2. Onpenennte HEM3BECTHOE TPOMEKYTOUHOE BEIIECTBO X.

8 3anummTe ypaBHEHUS PEaKIHii, COOTBETCTBYIOIINE CXEME MTPEBPAIICHHIA:
Cry03 — X — CrCls. Onpeaenure HEU3BECTHOE MPOMEKYTOUYHOE BEMIECTBO X.

9. 3anumuTe ypaBHEHHUS PEAKIN, COOTBETCTBYIOIINE CXEME MPEBPAIICHUI:
CuS — X — CuSOg4. Onpenenure MPOMEKYTOUHOE BEIIECTBO X.

TeMaTnyecKHe TECTOBbIE 3aJAHMA LIS TEKYIIIET0 KOHTPOJIA

o TEME: «Hepnozmqeucaﬂ CUCTEMA M CTPOCHHE aTOMA)

B Tectax o teme «llepuoanueckas cucremMa U CTpOCHUE aTOMay: MEpPBbIE MIECTh 3aJaHUI
oneHuBaroTca B 0,5 6anna, cenbMoe — B 1 0aji, a BOCbMOE, IEBITOE U JECATOE 3aJaHusd — B 2
Oaiuia.

Tecr 1

Yucno HEUTPOHOB B siipe paBHO: (BriGepute ouH OTBET:)

. YHCITy JIEKTPOHOB

. CyMM€ 4HCJIa IPOTOHOB U JIEKTPOHOB

. Pa3HOCTU OTHOCHUTEIHLHOM aTOMHOM Macchl M YMCiIa MPOTOHOB B sJIpe
. IOPSIIKOBOMY HOMEPY

N

B coctaB aromHoro sinmpa Bxoast: (Beioepure oauH OTBET:)
. DJIEKTPOHBI U IPOTOHBI

. HEUTPOHBI U DJIEKTPOHBI

. HEUTPOHBI U TIPOTOHBI

WP N



4.1pOTOHBI, HEUTPOHBI U JIEKTPOHBI

3. B kakom psigy XMMHYECKHE HIEMEHTHI PACIIOIO0XKEHBI B TTOPSIKE BO3PACTAHUS UX
aTOMHBIX paanycoB? (BeiOepure oauH OTBET:)

1.B,Si,N

2.N,B,C

3.N, P, As

4. Na, Mg, K

4.  OxoHYaHHE JICKTPOHHON (POPMYJIHI .. .5525p3. VYKaKuTe M0JI0’KEHUE AJIEMEHTA B
NIEPUOANYECKON CUCTEME: TIEPHOI, TPYIIILY, IIOATPYIIILY, Ha30BHTE 31eMeHT. (Bribepute oun
OTBET:)

1. 5 mepuon, 5 rpynna, noGoYHast MOATPYIINA, TEITYP

2. 5 mepuoJ, 5 rpyIia, raaBHas IOArpyIna, CypbMa

3. 5 mepwuog, 5 rpymma, modoYHas MOArpyIa, HIOOUH

5. DnexrpoHHas ¢popMylia aToMa IUHKA B BO30YKACHHOM cocTosiHuH: (BeiGepuTe
OJIMH OTBET:)

1. 15°25%2p°3s%3p®4s'3d'%4p*
. 1s%2522p°35%3p°4523d"°
. 1s%25%2p°3s%3p°4523d%4p*

Uemy paBHO 3Ha4YE€HME IVIaBHOT'O KBAaHTOBOT0 uncia? (Beibepure o uH OTBET:)
. YHCITy IPOTOHOB

. YHCILY 2JIEKTPOHOB

. YHCITy aTOMHBIX opOuTanei

. YMCIIYy IOLYPOBHEMN

AWNPRPO WN

7. B xakom coequnennu N MMeeT HaMMEHBIIIYIO CTETeHb OKuciieHus? (Beibepure
OJIMH OTBET:)

1. NH;

2. N,O

3. KNO;

4. HNO3

8. B psany okcunoB Na20— MgO— SO2 cBoiicTBa u3meHstorcs ot: (Beibepure
OJIMH OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCIIOTHBIX K aM(OTEpHBIM
3. aM(poTepHBIX K OCHOBHBIM
4. KUCIIOTHBIX K OCHOBHBIM

9. B arome ¢gocdopa uuciio 3MeKTPOHHBIX C10eB paBHO: (BbiOepuTe 0AMH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opourans umeer chepudeckyro hopmy? (Beibepure oMH OTBET:)
1.f

2.d
3.p
4.s

no teme: «Ilepuoanyecknii 3aKoH U



nepuoanyecKasi cucreMa XuMuieckux jiemedToB /.. MenaeseeBa»

1. XuMU4ecKuil 37IEMEHT, B aTOME KOTOPOTO JIEKTPOHBI pacTIpe/ICIICHBI 110 CIIOSM Tak: 2, 8, 5, B
NEePUOANYECKON cCTeMEe HaXOAUTCS
1) B 3-m nepuone, VA rpynne 3) B 4-Mm niepuone, 1B rpynne
2) Bo 2-m niepuoze, IVA rpymnme 4) B 4-m niepuone, 1A rpymnme

2. PacnipeneneHue 351eKTpOHOB B atroMe 2, 8, 6. XUMHUYECKUN 3HAK dJeMEHTa, (GOPMYJIbl €ro
BBICIIETO OKCHJIAa U BOJIOPOJIHOTO COSTMHEHUSI COOTBETCTBEHHO YKa3aHbI B PAJIY:

1 S, SOz, H,S 3) Br, Br,O;, HBr
2 SI, SiOz, SIH4 4) P, PZOS, PH3

(O8]

. BemecTBO, B cOCTaB KOTOPOTO BXOJST ATOMBI Pa3HBIX XUMUYECKUX JIEMEHTOB — 3TO. ..
1) cmech
2) annoTpONHOE BUIOU3MEHEHUE
3) mpocToe BeuecTBo
4) c10XHOE BEUIECTBO

4. XUMUYECKUH 3JIEMEHT, B aTOME KOTOPOTO 3JIEKTPOHBI PACIPEIEICHBI O CIO0SAM TaK:
2, 8, 3, B IepuoAMUECKON CUCTEME HaXOAUTCS
1) B 2-m nepuoge, Il A rpymnme 2) Bo 2-m niepuoge, 1V B rpymnme
3) B 3-m nepuoze, Il A rpymnme 4) B 3-m nepuoyze, |11 B rpymnme

5. ATOMBI XUMHUYECKUX AJIEMEHTOB a30Ta U (ochopa HMEIOT
1) oMHAKOBOE YHCIIO JIEKTPOHOB B aTOME
2) OIMHAKOBOE YMCJIO AJIEKTPOHHBIX CIIOEB
3) OAMHAKOBOE YMCIIO SJIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM CJI0€
4) 0IMHAKOBOE 3HAUYECHHE AJIEKTPOOTPHUIIATEIIHHOCTH

6. COCHI/IHGHI/HI PACIIOJIOKECHEBI B IMOPAAKE BO3pAaCTaHUA CTCIICHU OKUCIICHUSA a30Ta

1) NH4Br, KNOZ, N>, CU(NO3)2 2) KNOg, N>, NH4Br,
3) NH4Br, Nj, KNOz, CU(NO3)2 4) KNOZ, CU(NOg)z,

NIl P NI

7. Y XUMUYECKHUX AJIEMEHTOB TJIaBHBIX MOJATPYII CBEPXY BHHU3
1) ocitabeBarOT METAINTUYECKUE CBOWCTBA
2) yCUIUBAIOTCS METAIITUYECKHE CBONCTBA
3) yMEHBIIAETCS YHCIIO IIIEKTPOHHBIX CIIOEB
4) yBEIMUYUBACTCS YUCIIO DJIEKTPOHOB HA BHEIIHEM DJIEKTPOHHOM CJIOE

8. A30T UMe€eT CTENEHb OKUCIIEHUS 13 B psLy

1) N203, HNO3, KNO; 3) NaNOy, N2O3, HNO;
2) NHs, N2O3z, HNO3 4) KNO3, HNO,, NH3

9. ¥V XMMUYECKHX 3JIEMEHTOB MAJIBIX IIEPUOJOB CIEBA HAIIPABO
1) ymeHb1IaeTCs 3apan sapa
2) ocmabeBaroT METaUIMYECKUE CBOMCTBA
3) yMeHbIIAeTCs BhICIIAS CTEIEHb OKUCICHUS
4) ocnabeBarOT HEMETAUTMYECKUE CBOMCTBA
10. K npocThIM BelliecTBaM OTHOCUTCS KaXKJI0€ U3 BEILIECTB, YKA3aHHBIX B PAIY:



11.

12

13

14

15

16.

17.

18

19

1\ METAH. OROH. METTh 2‘ amMar. KUCITONOTT. HEOH
3) M3BECTHSAK, BO3AYX, Bofa 4) rpadur, a30T, CTallb

AM(pOoTEepHBIMH CBOIICTBaMHU 00JIaaeT OKCUJI 3JIEMEHTA, KOTOPBIi B IEPUOANYECKOM
CUCTEME HaXOUTCS
1) B 3-m nepuoge, Il A rpymnme 2) B 3-m nepuoje, VA rpynmne
3) B 3-m nepuoge, Il A rpynne 4) Bo 2-M niepuoze, | A rpynme

. ATOM XHMHYECKOTO JIEMEHTA, OTHOCSIIETOCS K CEMEUCTBY TaJIOTEHOB, HIMEET ~ CIICIYIOIIee
pacnpe/ielieHUe HIEKTPOHOB T10 CIIOSIM:
128 2) 2,8,8,1
328,5 4) 2,8,7

. HI/IBH_IYIO 1 BBICIHIYIO CTCTICHDb OKHUCJIICHUA COOTBETCTBCHHO CEpa NPOABIISICT B COCAUHCHUAX

1) SOz u 7ZnS 2) SOQ u st
3) SO;u SO, 4) H,S n SO3

. Y XUMHUYECKHUX DJIEMEHTOB TJIaBHBIX NoArpyII € yBEJINMYCHUCM TOPAAKOBOTO HOMEPA
1) ymeHbIIaeTcs YUCI0 MPOTOHOB B aTOMax
2) yMEHBIIAETCs BAJIEGHTHOCTD 10 KUCJIOPOAY
3) ociiabeBarOT OKUCIUTENbHbIE CBOMCTBA
4) ocnabeBaroT METAJUTMYECKUE CBOMCTBA

. 06 a3o0Te KaKk 0 IPOCTOM BEUIECTBE CKa3aHO B BHIPAYKEHUU:
1) pacTeHHsIM HYKEH a30T JUIs IOCTPOCHHS MOJICKYIT OSITKOB
2) MoJieKyJia aMMHaKa COCTOMT U3 aTOMOB a30Ta U BOJIOPOAA
3) ¢ MUHepaJIbHBIMU YJJOOPEHUSMH a30T BHOCUTCS B IIOUBY
4) a30TOM HAIOJIHSAIOT 3JEKTPOIAMITBI

ATOMBI XUMHYECKUX 3JIEMEHTOB (hochopa U MBIIIbSIKA pPa3IndaroTCs:
1) yncnoM 351eKTPOHOB Ha BHELITHEM YHEPTETHUYECKOM YPOBHE

2) panguycoM aTOMOB

3) ¢opmoii BbICIIEro OKCHIa

4) ¢popMoii 1eTydero BOAOPOTHOTO COSTUHEHUS

Haubonee BoIpa’keHHBIMH METANIMYECKUMHU CBOWCTBAMHU XapaKTEPU3yeTCs JJIIEMEHT, B
aTOM€ KOTOPOT0 3JIEKTPOHBI pacpEENIEHbI 110 3JIEKTPOHHBIM CIIOSM TaK:

1283 3) 2,8,1

2 2,8,8,1 4) 2,8,8,2

. HI/ISI_Hy}O 1 BBICIIYIO CTCIICHDb OKUCIJICHUA COOTBECTCTBCHHO XJIOP MPOABIIACT B COCAUHECHUAX

2) HCl u C1,0 4) HCIO u HCIO,4

. HemeTrannuyeckue CBOWCTBA yCUIIMBAIOTCA B PSIAY SJIEMEHTOB
1)Se»>S—>0 3)0>N->C
2) B—> Be — Li 4N —>P > As



o TeMe: «BHAbI XUMHY€ECKOM CBSI3H»

B Tecrax mo teme «BUOBI XUMHUYECKON CBA3U »: KaXKIO€E 3aJaHue OIIEHUBAeTCsI — B 1 Oain

1. Y3 npenioKeHHOTro MepevHs BEIOEpPUTE 1Ba COSMHEHUS, KOTOPBIE SBISAIOTCS

AUIOTPOMHBIME ~ MOAM(HUKAIUIMU OJJTHOTO M TOTO XKE JIEMEHTA.
1) kBapu 2)6emoe onoBo  3) pymaepen  4) Genswiii pochop  5) anmas

W3 npeu10’xeHHOr0 MepeyHs BBIOEpUTE J1Ba COEIMHEHUS], B KOTOPBIX IPUCYTCTBYET
KOBAJICHTHAs CBS3b, 00pa30BaHHAs 10 IOHOPHO-aKLENTOPHOMY MEXaHU3MY

1)Li,SOs 2)FeO  3)CO  4)NH; 5) NH4HCO;

W3 npennnoxeHHOro nepevHs BHIOEPUTE JIBA COEIMHEHUS, B KOTOPBIX IPUCYTCTBYET
KOBAJICHTHAs HETOJAPHAs XMMUYECKas CBA3b.
1) H,0; 2) NH.CI 3) CaCl, 4) CH3;0H  5) CoH4

W3 npennoxeHHOro nepevHs BHIOEPUTE J1BA COEIUHEHUS, B KOTOPBIX IPUCYTCTBYET
MOHHAs1 XUMUYECKas CBA3b.

1)H,0 2)Fe 3) NH4CI  4) CH;COONa  5)PCls

W3 mpeioskeHHOTO TIepeyHst BBIOEpUTE /1B BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MIPUCYTCTBYIOT TT-CBS3H.
1) SO, 2) CH,4 3) HCIO 4) NH3 5) CoH,

W3 npennosxkeHHOT0 nepevHs BEIOEpUTE ABA COSTMHEHHS C aTOMHOW KPUCTAUTMUECKOM
pELIETKOM.
1) xsop 2) okcun kpemuus (IV)  3) xuopun amomunust ~ 4)
Menb 5) rpaut

W3 npeanosxeHHOro nepevHs BEIOEPUTE JIBa COSTMHEHUS C HEMOJIEKYISIPHBIM
CTPOCHHUEM.
1) Bona 2) 6enzon 3) xyopun kaneiust  4) Menb 5)
aleTUIICH

BriGepuTe 1Ba coequHEeHNs ¢ HOHHON KPUCTAIUTUYECKON PEIIeTKOM.
1) KCIO;  2) SiO, 3) Fe 4) NH,l 5) H,SO4

)4 & MPEAJIOKCHHOTO IIEPCUHA BLIGCpI/ITC ABa COCAUHCHUSA, B KOTOPBIX IMPUCYTCTBYCT
MOHHAas CBA3b.

1)H,SOs  2)NHsNO;  3)Na,O 4)Fe  5)HCIO;

10. BLI6CpI/ITC ABa COCANHCHUS, B KOTOPBIX IIPUCYTCTBYCT KaK HOHHA, TAK U KOBAJICHTHAA

HeHOHﬂpHaﬂ XUMHUYCCKaAsA CBsA3b.
1) H,0O, 2) NH4C| 3) CUC|2 4) BaO, 5) Na,C,0,4

no TemMe: «XUMHYeCKasa TEPMOAUHAMHUKA»



B tecrax o reme «XuMuyeckas TEpMOJUHAMUKAY: IIEPBBIE IECTh 3aIaHUN OLICHUBAOTCS B
0,5 6amna, cegpmoe — B 1 0ai1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — B 2 Oaia.

Tect Ne 1

1. Tlpum paccMOTpEHUN XUMHUYECKOW PEAKIIUU CUCmeMd O3HAYACT:
a) MCXOJHbIE PEareHThI
0) TPOIYKTHI XUMHUYECKOW peaKIuu
B) PpEaKIMOHHBINA COCY]T
I') HCXOIHBIC PEareHThl U MPOAYKTHI pEaKIIuu

2. Ilepsslii 3aK0H (IEepBOE Hayaja0) TEPMOJMHAMUKA MAaTEMATHUECKU 3aMMCHIBACTCS

Tak:
a) PV =uRT B) K = Aep (- Ea/ RT)
6) K=R/N,4 r) AU= Q-W

3. B sk3oTepMuyeckoil peaxum:
a) PHTAJIBIIHSI PEAKIIUOHHOM cucTembl moBbimaetcs (AH > 0)
0) TeroBoit a3 dekt peakuuu orpuriatencH (Q< 0)
B) SHTAJIBITNS PEAKIIMOHHON CHCTeMbI yMeHbIaeTcst (AH< 0)
I') IaBJICHUE PEAKIIMOHHOM CUCTEMBI MTOBBIILIACTCS

4. CrangapTHbIE TEIUIOBBIC 3P PEKTHI MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakue u3 npuBeACHHBIX PEAKIHI IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 AH = — 46 K]]x/mMonb
0) H,+4/20,=H,0, AH = 242 K]JI>/Mo1b
B) 1/2 N2+ 1/2 0,=NO AH = 90 K]I>x/mMob
r) 1/2H,+1/2 I,=HI, AH = 26 K]Ix/Momb

6. Kakas n3 HanmMCaHHBIX HIDKE PEAKIMi OTBEYaeT TEIUIOTE OOpa30BaHMs OKCHIA
a3oTa (|| ) B cTaHIAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0

7. Tlpu BoccranoBnenuu 16r okcuaa menu( || ) mo peakuuu :
CuO w T C (rpadur) = Cu w T Co (r), TOTTIOTHUIIOCH 22 xJI>K TEIIOTHI.
OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Hna peakiuu  NiO o + C (pagur) = Ni ) + CO (). Onpenennte BO3MOKHOE
HampaBJIeHHE CAMOIPOU3BOJIBHOIO TEUCHHS PEAKIIUHU TIPU CTaHAAPTHBIX YCIOBUAX

u pu Temneparype 627°C.
BemectBo AH®9s (KJIx/Momn) S%9s  (x/mMonp*K)
NiO —239,7 38
C (rpadur) 0 5,74
NI () 0 29,9
CO -110,5 1974




B otBere ykaxute 3HaueHHs dSHepruu [mOOca TpW CTaHIAPTHBIX YCIOBHSIX, MPH
temriepatype 627°C u  TeMmiiepaTypy Hadajla peaKiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak n3MeHseTcst SHTPONUS NP Pa3I0KEHUN KapOOHATa KaJIbIHs?
a) YBEIIMYNBACTCS B) HE YMCHBIIIACTCS

0) yMeHbI1aeTcs ') HE 3HAIO

10. [dannas peakuus:

2KCIOs3 18y —2KCl (15y+30; () AH<O MOKET CaMOIIPOHM3BOJILHO
POTEKATh

a) B IPSMOM HaIpaBICHUN B) HE MOJKET ITPOTEKATh

0) B 00paTHOM HarmpaBJICHUU I') HE 3HaI0

10 TeMe: «XUMHYecKass KHHETHKA)

B tecrax mo teme «XuMHUecKas KHHETHKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOE M IATOEC
3amanus onennBaroTes B 0,5 Oaia; mecroe, ceAbMOE, BOCEMOE, IIEBATOE U AeciaToe — B 1 0ai, a
OIMHHAILATOE — B 2,5 Oaia.

Tect Ne 1

1. Paznen XuMuM, M3YyYarONIMHA CKOPOCTH W MEXaHU3Mbl XHUMHYECKHUX PpEaKIIui,
Ha3bIBaeTCs

a) XUMHYecKasi TEpMOIMHAMUKA

0) TepMOXUMHUS

B) XMMHUYECKasi KHHETHKA

2. CKOpOCTh XMMHUYECKOH PEaKIiu — 3TO ...

a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB

0) M3MEHEeHHEe KOJIMYECTBA BEIIECTBA peareHTOB (MM MPOAYKTOB) PEAKIIUU B STUHUILY
BpPEMEHH B €JMHMIIE 00beMa

B) KOJINYECTBO BEIIECTBA MPOJTYKTOB PEAaKLIUKU K MOMEHTY OKOHYaHUsI peakluu

3. B xakux eMHHIIAX BBIPAKAETCS CKOPOCTh XMMUYIECKOH peaKIim?
a) MOJIb 1 et

0) Oe3pa3zmepHas BETMYMHA

B) MOJIB ¢

4. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?
a) OT MPUPOJIbI PEarupyroLIUuX BEIIECTB

0) oT TemIiepaTypsl

B) OT 00bEMa PEAKIIMOHHOTO COCyAa

5. CocTosiHMEe XHMHYECKOTO PaBHOBECHS OOpPAaTUMBIX IPOIECCOB KOJUYECCTBEHHO
XapaKTepu3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPAIIUSMH TPOTYKTOB PEAKITHH

0) PHEeprueil aKTUBU3auU

B) KOHCTAHTOM paBHOBECHS

6. Kaxk 3anmuceIBaeTcs BRIpaXKEHUE IS CKOPOCTH PEAKLIUU



4 NO ot 6 H,O =4 NH3(1—) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][O;] B) V = k[NO]*[H.0]°

7. Kak 3anumiercs BeIpakeHuUE AJ11 KOHCTaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]*

6) Kp = [C][D]/ [A][B]

8) K = [A][B] %/ [C][D]

8. Kakoli oTpe30k Ha AuarpaMMe MOKa3bIBaeT 3HAYCHHE TEIUIOBOTO Y dekTa peakiuu?

a) 1t E .
0) 2 2
v
B) 3 +
1 3
v

»
>

XOJ peaKInu
9. Yrto MOXHO CKa3aTh O peakiuu, N300pakKeHHON Ha quarpamme K Bompocy 87
a) PK30TEPMHUYIECKAs PeaKIus

0) SHIOTEpMHUUECKas! PEAKIUS

B) pEaKIysl OMKMCHIBACT COCTOSIHUE PAaBHOBECHUS

10. PaBnoBecue peakuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeEIIAaeTcs BIIEBO.

a) IPU NOHMKEHUU TeMIepaTypbl

0) IpY MOBBIILIEHUU TEMIIEPATYPhl

B) NIPH MOBBILICHNUH J1aBJICHUS

11. Jna peakumu Cyy + 2 H 2 () = CH 4 () Ipu HEKOTOpO# TemnepaType KOHCTaHTa
paBHoBecus paBHa 0,8. PaBHOBeCHasi KOHIIEHTpaIMs BOJAOPOJa paBHa 1,2 MOJB/I.
Bpruncnyre HCXOJHYIO KOHIIEHTPALUIO BOJIOPO/A.

a) 1,2

0) 3,5

B) 5,0

no reme: «Pacropsl. Teopusi 3JIEeKTPOTUTHYECKOH TUCCOLUALNH APPEHUYCA»

B Tecrax mo teme «PacTBOphI»: TIepBOE 3amaHME OlleHWBaeTcs B 1 Oamm, BTOpoe, TpEeThe,
YeTBEpTOE, MATOE U IIeCTOoe 3a1aHus - B 1,5 Oara; cenbMoe, BocbMoe, JieBsitoe 1 aecsitoe — B 0,5 6ana.

Tect Nel

1. {nst ypaBuenus peakiuu Cu SOy + KOH —... cokpalieHHOe HOHHOE ypaBHEHUE 3alUIIeTCs B
BUJIC

1) 2K*+ S04 = K,SO,

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,

3) CuSO, + 20H™ = Cu(OH)\ + SO,*

4) Cu** +20H = Cu(OH).4

5)



2. Macca (B r) xsopuja Hatpus B 300 ma 0,2 M pactBopa paBHa
1) 0,8 2) 3,51 3) 20 4) 1,24

3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3) 11 4) 13

4. lns noxasienus rusipoiusa xiaopuaa xpoma (I1I) cnegyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) m00aBHTH IICIOYb

3) pa30aBHUTH PaCTBOP BOAOK

4) TMOBBICUTH TEMIICPATYPY

5)
5. B pa30baBneHHOM pacTBOpE, MPHUTOTOBICHHBIM U3 THIPOCYIb(ara KalabIMs U BOJABI, CyMMa
K03 PHIIMEHTOB B YpPaBHEHUU HEOOPATUMOM JUCCOLUAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2) 4 3)5 4) 6

6. PacTBOpHMOCTB OKcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Omnpenenute Ipon3BencHHE
pactBopumoctu AgC,04
1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31-10°°

7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) macchl BeecTBa K Macce BOJIbI
2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOIMYECTBa BEIIECTBA K 00BEMY PacTBOpa

8. K c11abbIM 37IeKTPOTUTAM OTHOCHUTCS ...
1) THAPOKCHT aMMOHUS
2) TUAPOKCHU Kaus
3) xJIOpHUa KaabIHsI
4) mapraHioBas KHCJIOTa

9. I3BecTHO, YTO BOAHBIE PACTBOPHI MHOTMX COJIEH MOTYT UMETH LIETOYHYIO MU KUCIIYIO CPENY.
[IpnunHOM 3TOTO ABIAETCA ...

1) snekTponu3s comnei

2) JUCTIPOIOPIIHOHUPOBAHKE COJIEH
3) ruapaTHpoBaHHUE COJeit

4) rUaApOIHM3 coyiei

10.3nauenne PH uncroit Bojsl ipu 25°C cocrapisieT
1)1 2)7 3)0 4) 10

o TeMe: «I[ncnepcnble CHCTEMBI. KOJ’IJ’IOHI{HBIG pPacTBOpPLI»

B Tecrax mo teme «/lucniepcHrie cuctembl»: 1-8 3amanus ouenuBatores B 0,5 6amn, 9-10 - B 2,5
Oanna.

Tect Nel

1. JucniepcHOCTh - 3TO...(BB1OEpUTE OMH OTBET)
1. nuameTp yacTHIl JUCTIEPCHOU (pa3bI



2. BeIM4YMHA, 00paTHAs MOMEPEYHOMY pa3Mepy YacTHUI] TUCIIEPCHOM (a3bl
3. oOurast Macca 4acTull AUCTIEPCHOM (ha3bl.

2. Uto Takoe nopor koaryssiuu? (Beioepure oauH OTBET:)
1. HanOobIIasi KOHIICHTPAIHS SJICKTPOJIMTA, BBI3BIBAIOIIAS KOATYIISIIHIO 30JIs
2. HAUMEHbIIAsi KOHIIEHTPAIIHSI 307151, BEI3BIBAIOIIAST KOATYJISIIUIO
3. HauMEHbIIIast KOHIIEHTPAIIUS AIEKTPOJIUTA, BBI3BIBAIOIIAS KOATYIISIIHIO 307151

3. Kakumu crioco6aMu MOKHO BBI3BaTh Koaryisinuio? (BeiOepuTe oMH MM HECKOJIBKO OTBET)
1. oxmaxxnenue
2. no0aBJICHHE DIICKTPOIIUTA
3. HarpeBaHue
4. cMelmMBaHKe ABYX KOJUIOUJOB C pa3HOMMEHHBIMH 3apsKCHHBIMU YaCTUIIAMU

4. Jost 307151 xJjopuaa cepedpa, MOJTy4YE€HHOTO peakiueit
AgNO;+NaCl(u36)=AgCl+NaNO;, HanTydIuM KOAryJIUpyOIUM IeHCTBHEM OyaeT o0ianaTh
pacTBop ...(BeiOepure ouH OTBET)

1. MgSO,

2. AlCl;

3. K3POq,

4. KCI

5. Tloporu KoOaryJsuu DSJCKTPOJIUTOB I 3071 HOAUAa cepedpa OKa3aluCh paBHBIMU:
Ck (autpara kanus) = 260 mmons/n, Cg (autpara amomunus) = 0,087 mmons/n. Kakoit 3apsin
OyIyT UMETh YaCTHUIIbI JaHHOTO 301517 (BBIOepuTe O1H OTBET)

1. NONOKUTENbHBIN 3apsi

2. OTpULIATENBHBIN 3apsi]

3. 4acTHUIIbI 307151 HE UMEIOT 3aps/a
6. Komnougnas vactuna 3ois ruapokcuna skenesa (l11), obpasyromascs npu rugpoiuse ero
XJIOpUJIA, B TIOCTOSTHHOM 3JIEKTpUYeCcKOM ToJie Oyzer ...(Bbibepute oauH OTBET)

1. aBUTATHCS K KATOLY

2. coBepIIaTh KojeOaTenbHbIE ABHKEHUS

3. IBUTATHCS K aHOY

4. ocTaercs HEMOIBUKHOM

7. Munenna 3oms umeet crpoerne {[AgCI]m -nCl~ -(n—x)K'}*" xK". Kakne HOHBI HTparoT poIb
npoTHuBOMOHOB? (BriOepuTe 01H OTBET)

1. xJmopua HOHBI

2. VOHBI KaJus

3. noHHI cepedpa

8. Murenna 3oms umeer ctpoenne {[AgBr]m -NAg’ (n—x) NOz—}" xNO; Vkaxwure, Kxakoe
BEILIECTBO SIBJSIETCSI HOHHBIM cTabmimzatopom? (Beibepure onuH 0TBET)

1. auTpat cepebpa

2. 6poMu HaTpuUs

3. 6pomun cepedpa

9. [IpencraBpTe YCIOBHBIMU (OPMYJIaMU CTPOSHUE MUTICIUTBI 301151 rrapokcuaa Hukens Ni(OH),,
nostyueHHoro npu Bzaumoaericteuu 5 M 0,001 H pactsopa ruapoxcuaa Hatpusc 10 ma 0,002 M
xmopuaa Hukens (Il). Kakoe BemectBo BhIMoNHAET (GYHKIHWIO HOHHOTO CTabmiau3aTopa?
(BwiGepute onuH OTBET)

1. NaOH

2. H,O



3. NiCl;

10. Koarynsauusa 100 mu 3015 nportekaeT npu godasienuu 10,5 min 1H pactBopa xnopuna kanus,
au60 37,0 mn 0,001H pactBopa dochara Hatpus. Berauciure mopor Koaryssiuu 3JIEKTPOJIUTOB.

no Teme: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE pPeakuumn»

B tecrax mo Teme «OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMK». IEPBOE, BTOPOE,
TPEThe, YETBEPTOE U MATOC 3adaHus onenuBaiorces B 0,5 Oama; mectoe — B 1 6ajmr; ceapmMoe u
BOCBEMOE — B 2 Oauta, a AeBITOE — B 2,5 0aJIOB.

Tect Ne 1

1. OxucnuTeNb — 3TO aTOM, MOJIEKYJIa WJIA UOH, KOTOPBIH ...
1)  yBeNMYMBACT CBOIO CTEIICHb OKHUCIICHHSI
2)  TPUHHUMACT DJICKTPOHBI
3)  oTamaer CBOM AJICKTPOHBI

2. IIpouecc BOCCTaHOBIIEHHS UMEET MECTO B Cllydae, KOrJa ...
1) HeHTpalbHBIC ATOMBI IIPEBPAILAIOTCS B TOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TMOJOXKUTEJIbHBII 3apsil HOHA YMEHBILACTCS
3) oTpuUATEIbHBIN 3aps1 HOHA YBEITHYHUBACTCS

3. U3 npencraBieHHbIX HUKe peakunii kK OBP nucnponopuronpoBaHus NPpUHALJIEKHUT ...
1) S+ 2HNO;3 =H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...
1)  MeTamibl, BOAOPOI, YIIIEPO
2)  aKTHBHBIE HEMETAJLIBI
3)  2IeMEeHTHI, HAXOIAIINECS B CPEIHEH YacTH TEPUOTUUECKON CUCTEMBI

5. CreneHu OKHMCTIEHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO
PaBHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a-2;0)-1

6. [lepmanranar kanust B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-WOHa Mn042*
3)  okcuaa mapranmna (IT) MnO

7. B peakiun, npotekaroteit mo cxeme CrySz + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTAFOTCS CIICTYIONINE SJICMEHTHI ...
1) a3zor ucepa
2)  cepau XpoMm
3)  XpoM u a30T

8. Cymma k03¢ (UIIMEHTOB B peaKIny, IPUBEAEHHON B Borpoce Ne 7 paBHa ...



1) 26 2) 18 3) 35

9. Cymma ko3¢ durtuerto B peakin KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

I10 TEME: «3JIEKTPOXI/IMI/IH»

B Tecrax mo teme «DIEKTPOXMMHUS»: IIEPBOE, BTOPOE H IATOE 3aJaHUs OLCHHBAIOTCA B 1
0asut; TpeThe M YeTBepTOE 3aManus— B 1,5 Oama; mecroe u ceapmoe — B 2 6asia.

Tect Nel
1. DnekTpoIHBIi MOTEHLIUAT ONPENEISIOT 0 YPaBHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbimana
4) Appenunyca

2. Paccuuraiite DJIC ranpBannyeckoro snemerTa Mg|MgSO,||CuSO4|Cu npu cTangapTHBIX
YCIIOBUSAX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81

3. Kakwue mpoaykTel 00pa3yrOTCsl Ha KaToJIe MPH JICKTPOIIH3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) as3oTHas KHUCIIOTa
4) KHCIOpPOJT

4. VYkaxuTe cyMMy KO3()(DHUIIMEHTOB B ypaBHEHUH dIIEKTpoIu3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5)
5. Kakag u3 mNpuBEEHHBIX OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIHH TMpPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HAIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...

6. Bpruuciurte mMaccy 1UHKA, MONYYEHHOTO TPHU DJIEKTPONU3e Cynb(dara IMHKA, KOTOPBIHA
poBoAWIIN B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013
4) 6,7:107°

7. TlpuBenute cXeMbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJISPHOE YpPAaBHEHHUE PEaKIIMH,



NPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOI KOpPO3UH rajgbBaHonapel Zn|Mg B cepHOKHCIIONM
cpeze. B orBere ykaxure cymmy K03(ppULIHEHTOB B MOJIEKYIIIPHOM YpaBHEHUHU.

1) 6

2) 5

3) 4

4) 8

no teme «HemeTaLuibD)

B recrax mo teme «Hemeramis»: mepBoe, BTOPOE U ISTOE 3a/IaHUs OLIGHUBAIOTCS B 1 Oaut;
TpeThe U YeTBepTOe 3a1anus— B 1,5 Gaia; mecroe - aeBsitoe — B 2 6asa.

Tect Nel
1. DnexrponHas ¢popmyia atoma docdopa:

a) 1s%2s%2p* 6) 1s?2s%2p°®  B) 1s?25°2p® r)1522s?2p®3s%3p°

2. Omnpegenure BemecTBo, ¢ KOTopbiM okcu cepbl (V1) He Oynet B3auMoeiicTBOBATS.
a) TUJIPOKCHU]] KaJIbIIUs 0) okcu Oapus B) BOJIa r) okcup yrieposa (1V)

3. Beibepute popmyny aMmuaka:
a) N, 0) NO, B) NH3 r) HNO;

4. Kakoe BemiecTBo Ha3bIBaeTCs “Oypblii raz”:
a) NO 6) NH3 B) NO; r) N,

5. HpI/I B3aHMOJCHCTBUH pacTBOPOB KaKHNX BCHICCTB O6p33yeTC$I 0CaJloK
a) LiNO3 u Na,COs; 0) A|2(SO4)3 u K3PO4 B) Na,CO3; u HNOg; r) AgNO;3 u HF;

6. C kakuMU U3 MPUBEJCHHBIX BEIIECTB HE B3aWMOJCUCTBYET pa30aBieHHas a30THAs KUcIoTa?
a) OKCHUJ IMHKa; 0) THAPOKCHUI HATpPUS, B) okcun cepbi(1V) T) Meb

7. KakoBa crereHp OKHUCIEHUS a30Ta B a30THOU KUCIIOTE?

a) +1 0)+3 B)+4 r)+5

8. Koaddumment nepen hopmysoit BOJBI B ypaBHEHUN PEAKIIUH, CXeMa KOTOPOA:
NH; + O, = Nz + H)O paBeH:

a) 2 o) 7 B) 6 r) 3

9. l'amenast u3BecTh UMeET HOPMYITY:
a) NaOH 6) KOH B) Ca(OH); r) Al(OH)3



IMPUJIOKEHUE 2

7. OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHUs POMEKYTOYHOM aTTeCTAMHU

[IpomexxyrouHasi aTTecTamys WMEET IIeNbI0  OINPENEIUTh CTENeHb JJIOCTHIKCHHUS
3aIIaHUPOBAHHBIX PE3YyJIbTATOB OOyUYEHUS IO JAUCHUIUIMHE 32 OIPEACICHHBIA TepuoJ
00yJeHUsI.

a) [lnanupyemble pe3y/ibTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeIeHHs
NMPOMEKYTOYHOM aTTeCTAlluM:



Kon
WHJUKATOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

OneHouyHble CpeaCTBa

VK-1

Cnocoben OCYHICCTBJIATH IOUCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJInu3 U CHHTC3 I/IH(i)OpMaI_[I/II/I, INPUMCHATH CHCTEMHBIMI oAXo JAJId pCHICHU A IMTOCTABJICHHBIX 3a/1a4

YK-1.1

AHaIM3UpYeT 3a7a4y, BbIACISAS €€
0a30BbIE COCTABJISIONINCE,
[paccMaTpuBaeT U Ipeajiaract
BO3MOJKHBIE BAPUAHTHI PEIICHUS
[IOCTaBJICHHOM 3aJjauH, OI[CHUBAs UX
ITOCTOMHCTBA U HEJOCTATKH

HBOo~NO T RWDN
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19.

20.

0.
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14.
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1. Ilepeuenv meopemuueckux 6onpocos:
UYro takoe oxcuabl? Mx knaccudukanus. Homenknarypa.
[Iepeuncnrure OCHOBHBIE XUMUYECKUE CBOMCTBA OKCUIOB.
UYro Takoe ocHoBanusa? Ux knaccudukanus. Homenkmnarypa.
IlepeunciiTe OCHOBHBIE XUMHUYECKUE CBOMCTBA OCHOBAHUM.
UYro Ttakoe kucnothl? Mx knaccudukanus. Homenkiarypa.
[lepeuncnrTe OCHOBHBIE XMMUYECKUE CBOKMCTBA KUCIIOT.
Uro HazwiBaroT comsimu. Ux knaccudukanus. Homenknarypa.
IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.
Kaxkast reneTnueckas CBsI3b CyIIECTBYET MEKY KiacCaMy HEOPraHUYECKUX COCIMHEHUI?
[IpenmMer u 3aa4u XUMHH.
3HaueHue o0IIel HEeOPraHMYECKO XUMHUU B TIOJTOTOBKE OYAYIIEro mneaarora.
XUMUS B OXpaHa OKPYKarOIIEeH Cpeibl.
Ponb oTeuecTBEHHBIX U 3apyOEKHBIX YUCHBIX B PA3BUTHH XUMHUH.
[lepeuncnure OCHOBHBIE HMCTOPUYECKHE ATanbl B pPa3BUTHM Hayku xumus. HazoBute
YYEHBIX, BHECIIMX CYIIECTBEHHBIM BKJIAJ B CTAaHOBJIICHHWE XUMUU Kak Hayku. [lokaxure
CBSI3b XUMUU C IPYTUMH HAYKaMH.
OCHOBHBIC 3aKOHBI XUMHH
[aiite onpeneneHns OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, aTOMHasi Macca, MOJIEKYJIa,
MOJIEKYJISIPHAs Macca, MOJIb, MOJISIPHAs Macca, BAJICHTHOCTh, CTEIIEHb OKUCIIEHUS.
ChopmynupyiiTe CTEXHOMETPUIECKHE 3aKOHBI XUMHUU: 3aKOH COXPaHEHUSI MACChI BEIIIECTB,
3aKOH KpPAaTHBIX OTHOIIEHWH, 3aKOH IOCTOSHCTBA COCTAaBa BELECTBA. Y KAKUTE OTIAYHUS
MOHSATUIN JAIBTOHUIBI U OEPTOJUTHIBI.
Jlaiite  ompeneneHusT TMOHATUM  DKBUBAJICHT, OKBUBAJIEHTHAs Macca BELIECTBaA.
ChopmynupyiiTe 3aKOH SKBHBAICHTOB. [IpuBeauTe GopMyIbl i pacueTa SKBUBAJICHTOB
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BELIECTB.
[TpuBenure (GOpMyIHPOBKM OCHOBHBIX Ta30BbIX 3aKoHOB. llpowmmmocTpupyiite ux
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npuMeHeHne B XuUMUU. OObsicHUTE (U3NUYECKUN CMBICI YHHUBEPCAIBHOW Ta30BOi
MTOCTOSITHHOM.

[TpuBenuTe nOKa3aTENBCTBA CII0)KHOCTH CTPOEHHUS aTOMA.

[IpoBeauTe CpaBHUTEIBHBINA aHATIU3 MOJIEJICH CTPOEHUS aToMa Bojopoa D. Pesepdopa u
H. bopa.

Ha3oBuTe OCHOBHBIE NOJIOKEHUS KBAHTOBO-MEXAHWYECKOM TEOPUU CTPOCHHUS aToMa.
Packpolite KOpnyCKyJIIpHO-BOJIHOBOW JyaJIi3M 3JIEKTPOHA.

CdopmynupyiiTe npuHIMI HeonpeaenaeHHocTH ['eizendepra.

OxapakTtepu3yiiTe aTOMHbIE OpOUTaIH, UX POPMY U PACIIOIOKEHHUE B IPOCTPAHCTBE.
Packpoiite ¢puznueckuii CMbICT BOJTHOU (DYHKIINU.

[lepeuncnure KBaHTOBBIE YHMCIIA JIEKTPOHA B aTOME.

YKaxxuTe MOpsIIOK 3aM0IHEHUs OpOUTaliell B MHOTOAJIEKTPOHHBIX aTOMax.

['paduueckoe wn300pakeHHWE AaTOMHBIX OpOHWTalel: MOAETh DIEKTPOHHOTO OO0JaKa,
IpaHUYHas IOBEPXHOCTh, KBAHTOBAs SYECHKA.

OcCHOBHBIE 3aKOHOMEPHOCTH (HOPMHUPOBAHHE IIEKTPOHHBIX 00O0JOYEK aTOMOB: MPHUHITUI
HAauMEHBILEH YHEPTUH.

3anpert [laynu (0aypoBeHb, €r0 AJIEKTPOHHASI EMKOCTh; YPOBEHb, JIEKTPOHHAS EMKOCTh,
YpOBHEN);

IIpasuno I'ynna,

OMNUPUYECKOE IPABUIIO COCTABIICHUS JIEKTPOHHBIX (POpPMYII.

[TpuBenuTe mnpuUMepsl 3aloOJHEHUS AIIEKTPOHHBIX MOAYPOBHEH il 3JIeMEHTOB 4-5
MEPUOOB.

Packpoiite NOHATHE «XUMUYECKAs CBSI3bY.

OxapakTepu3yiTe CBOWCTBA XWMHUYECKOW CBS3U: DHEPrus, [JINHA, HACHIIIAEMOCTH
(KpaTHOCTb), MOJIAPHOCTH, HAINPABIECHHOCTH (IUIOJBHBIA MOMEHT) M TMOJISIPU3YEMOCTb
XAMHYECKOW CBSI3H.

OxapakTepu3yiTe TUIIBI XMMUUYECKUX CBS3€U MO XapaKTepy paclpeeleH sl JJIEKTPOHHON
IUIOTHOCTH (MOHHAs, KOBaJIEHTHAasl, MeETaJUIMYecKas), IO Ccrnoco0y MepeKpbIBaHus
AIIEKTPOHHBIX OpOuTanei (-, m-, 3-CBsI3M).

JlaliTe XapaKTEepPUCTUKY METALTNYECKON CBs3U. OOBSCHUTE OCOOCHHOCTH (DU3UUYECKUX
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CBOMCTBA COCAVMHEHUN C METANINYECKON CBA3BIO.

[lepeuncnure  BUIABI  MEXKMOJEKYISPHBIX  B3aUMOJEUCTBUUA.  OXapakTepusynte
OCOOEHHOCTH BOJOPOAHOM CBSI3U: INPOYHOCTb, SHEPrus, 3HAYEHHE [yl IPOLIECCOB B
pacTBopax.

[IpoBemuTe cpaBHUTENBHBINM aHaMM3 Teopuit xumuueckoit cBszu: MBC u MMO. [lpusenute
cxeMbl 00pa3oBaHus xumuueckoi cBsizu ¢ nozunuii MBC u MMO nHa npumepe monekyn Hy u
0;.

Packpoiite nonsTre «rubpuan3anys aTOMHBIX OpOUTAIEH».

OxapakTepu3yiTe OCHOBHBIC THUITBI THOPUIN3AIIUN OPOUTATICH.

OOBbscHUTE, MMOYEMY YroJl MEXAy CBSA3IMU B MoJeKyile BoJbl coctaBiser 104,5°, B
Mosiekysie ammuaka — 107,8°, B monekyne merana — 109°28'.

[IpoBeauTe CpaBHHUTENbHBIA aHAIM3 Teopui KoBajieHTHOH cBsi3M (I'. JIpronc) m MOHHOMN
cBs3u (B. Koccenp).

HazoBuTe, kakas u3 Teopuil Tmoiyuuia Ooubliee pacnpocTpaneHnue. I[lpuBenute
(dopManbHOE IPABUIIO JUIsl ONIPENIECHUS] TUIIA XUMUYECKOU CBSI3U.

[TpoBenuTe CpaBHUTENBHBIN aHaIN3 OOMEHHOTO U JIOHOPHO-AKIIENTOPHOTO MEXaHU3MOB
00pa3oBaHusi KOBAJIEHTHOM CBSI3H.

VYKaxxute OTIMUMS B CBOMCTBAaX COECJWHEHUU C MOHHBIM THUIIOM U KOBAJIEHTHBIM THIIOM
CBSI3H.

['uOpunn3anus aTOMHBIX OpOuTaNIen

YcnoBus ycroitunBoil rubpuamzanmuu. IIpocTpaHcTBeHHas KOHQUTYpalUs MOIEKYII,
00pa30BaHHBIX TMOPUIHBIMU U "YUCTHIMU" OPOUTAIIIMHU.

[Tonsipu3anyst KOBaJEHTHOU CBS3H.

JAMOMBbHBIA MOMEHT CBSI3U U MOJSPHON MOJIEKYJIbI.

OCHOBBI XUMHYECKON TEPMOAMHAMUKH: MIOHATHE CUCTEMBI, BUBI CUCTEM.
TepmonnHaMuuecKue mapaMmeTpbl U GYHKIIUA COCTOSTHUSI CHCTEMBI.

DHTanbnus 00pa30BaHUs BEIIECTBA.

TennoBoii 3 PeKT XUMUIECKOIN peaKInu.

@DaKTOpBI, BIAUIIONINE HA TETUIOBOM A (HEKT XUMUUECKON peaKIIHH.

Chopmymnupyiite 3axoH ['ecca.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76.

77.
78.
79.
80.
81.
82.
83.
84.
85.

Kaxkue cnenctBus BeITeKalOT U3 3akoHa [ ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

Urto u3yyaeT XuMu4ecKasi KHHeTHKa?

Jaiite onpeneneHne CKOPOCTH TOMOT€HHOW U T€TepOreHHON peakiuii.

Ot kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuu?

JaiiTe onpenenenre 3akoHa AeWCTBUS Macc.

UTo Ha3bIBAIOT KOHCTAHTON CKOPOCTH?

Ot xakux ¢$akTOpOB 3aBUCUT KOHCTAHTA CKOPOCTH?

Cdopmynupyiite npasuino Bant-I'odda.

Uto Ha3bIBaIOT TeMIlepaTypHbIM K03 duimenTom? Kakre oH MOXKET UMETh 3HAYCHHUS?
[Touemy MOBBIIIEHUE TEMIIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINH?
KonnurarusHbie CBOWCTBA PaCTBOPOB.

OcmMmoc, 0CMOTHYECKOE JaBIICHUE.

3akon Bant-T'odda.

PoJib ocMOTHYECKOTO JTaBJICHMS B OMOJIOTHH, METUIIUHE, (hapMallnu.

N30TOHNMYECKHE B TUTIEPTOHUYECKUE PACTBOPHI.

[Tepeuncnure OCHOBHBIE CIIOCOOBI BEIPAKEHHS KOHIIEHTPAIIMH PacTBOPOB.

Kak paccuntarh MOJSIpHYIO KOHLIEHTPALMIO PACTBOpa, €CIM M3BECTHA SKBHBAJICHTHAs
KOHIIEHTpauus?

Kak paccunrtaTh Maccy pacTBopa, €CiIM U3BECTHA MaccoBas J10J1s1 pACTBOPEHHOTO BEILIECTBA
B PacTBOpPE U Macca BOJIBI.

UYto Takoe SKBUBAJICHT BelllecTBa?

Kak paccuntars MOJISIpHYIO Maccy SKBUBAJIEHTa BELIECTBA?

B kakux equHHUIIaX U3MEPSIETCS] TUTP PAaCTBOPEHHOTO BellleCcTBa?

Kaxkue BeliecTBa Ha3bIBalOTCA AIEKTPOIUTAMU?

YT0 Takoe ANEKTPOJUTHYECKAS JUCCOUAIUS?

UTO Ha3bIBAIOT CTENEHBIO IUCCOLUALIMN IEKTPOIUTA?

Kaxkue 31eKTpouThl OTHOCSTCS K CUITBHBIM?

B kakom ciyyae peakiiud HOHHOTO 0OMEeHa MPOTEKAr0T HeoOpaTuMo?

Kaxue BemecTBa B MOHHBIX YPaBHEHHUSX 3aMMHCHIBAIOT B MOHHOM BHU7E?
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Kak nucconmnupytot ampoTepHbIe 3JIEKTPOTUTHI?

OCHOBHBIE TI0JIOKEHUS TEOPUH IIEKTPOITUTUYECKON JUCCOLUALINY.

IIpoueccsl MOHM3aLMKM W JHUCCOLMALIMM, BIMSHUE HA HUX IPUPOABI PACTBOPUTENS H
PacTBOPEHHOI'O BELIECTBA.

TepMoaMHaAMMUYECKUI aHAJIA3 IIPOLIECCa JUCCOLMALUU.

HazoBuTe 0CHOBHBIE IIOJIOKEHUS TEOPUU JIEKTPOIMTHUECKOHN Iucconnannu AppeHuyca.
Jlaiite onpeneneHus MOHATHI: KUCIOTA, OCHOBAaHUE, PEAKIUs HEUTPAIU3ALMNM, PEaKIMs
oOmeHna. IlpuBeaure npumepsl.

[TpuBeauTe hopmMyTy ISl HAXOXKACHUS KOHCTAHTHI JUCCOIMAIIUH CIa0BIX 3JIEKTPOIUTOB
(KOHCTaHTa KUCIIOTHOCTH, KOHCTAHTAa OCHOBHOCTH).

Cdopmynupyiite 3aKoH pazbasienus OcTBaIbaA.

Jucconnanus MOJIEKyJI BOABI.

HonHoe npousBeaecHue BOIBI.

BonopoaHslii mokasarensb.

[TonsiTrie 06 MHAMKATOpAX.

3anuIuuTe ypaBHEHHUE MIEKTPOJIUTUYECKON JUCCOLUALIUHN BOJIBI.

Ocy1iecTBUTE BBIBOJ BBIPAKEHUS 111 HOHHOT'O ITPOU3BEIEHUS BOBI.

. IlpuBeaure Gpopmyny juist pacuera pH pactBopa.

. IlpuBennTe mpumepsl U3MEHEHHS OKpPacKM HHIMKATOPOB B PAacTBOPax C PA3JIMYHBIM
3Ha4yeHuem pH.

. Packpoiite nonste «ruponus comueit». Jlaire kiaccudukanuio coaei 1o OTHOUIEHHUIO K
TUAPOIU3Y.

VYkaxure GakTopbl, BIUSAIOIINE HA THIPOIN3 colieil. UTo Takoe ruaponu3 couei?

Kakue conu noaseprarotcst ruaponnsy?

Kak onpenenuts cpeny pacTBopa coiau?

Yro Takoe WHAUKATOPHI?

KonnuecTBeHHas XapaKTEpUCTUKA THAPOIIN3A.

Kak paccunrtaTh KOHCTaHTY ruaponusa?

Kakue ¢dakTops! BIUAIOT Ha CMEIIEHHE PABHOBECHSI PEaKIMK T'HIPOJIN3a COTH?

[Tpu KaKuX yCIOBUSX MOXHO YCUIIUTh TUIPOJIN3 COIH?
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3JIEKTPOJIUTA OOBACHUTH BO3MOKHOCTh PACTBOPEHUS OCaIKa?
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Kak Mo>xHO 0c1abuth ruaponun3?

Yro Takoe pacTBOPUMOCTH BellecTBa?

Urto Takoe Mpou3BeJICHUE PACTBOPUMOCTH?

OT yero 3aBUCUT 00pa30BaHKE OCAJKa B PACTBOPAX JICKTPOIUTOB?

[Tpu KaKUX YCIIOBUSX MOXHO PAacTBOPUTH OCAT0K?

Yro Takoe Mpou3BeJcHUE PaKTHUECKUX KOHIICHTPAIIUI?

Kak ¢ To4ku 3peHus CMEIIeHUS HOHHOTO PaBHOBECHUS B PACTBOPE MaJOPACTBOPUMOTO

[aiite onpeneneHue tucepcHon cucreMsl. [IpuBenure npumMepsl.
Knaccugukanum 1ucrnepcHbIX CHCTEM.

Crioco0b! MoTydeHus KOJUTOMTHBIX PaCTBOPOB.

CrpoeHne KOJUTOUIHBIX YaCTHULl.

Y CTONYMBOCTD KOJUIOUIHBIX CUCTEM.

Koarynsuust KoJuiouaos.

Koarymsanus KoJuIouaHbIX pACTBOPOB IEKTPOIUTAMMU.

[TpaBuno Ulynsue — [Mapau. Koarynaupyromas ciocoOHOCTb.
B3anMHas koaryssiusi.

Kakue peakunn Ha3pIBalOT OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
Yto Ha3bBIBaIOT OKUCIEHUEM U BOCCTAHOBICHUEM?

UYto Ha3bIBaIOT OKUCIUTENEM 1 BOCCTAHOBUTEIIEM?

Ha3oBure BemecTBa, U3BECTHBIE KAK CUIIBHBIE OKUCIUTENH.
Ha3oBute BemecTBa, U3BECTHBIE KAK CUIIbHBIE BOCCTAHOBHUTEIIN.
Kakue peakunn OTHOCATCS K peakIUsAM JUCIIPOIIOPLIUOHUPOBAHUS?
Kakue peakuuy oTHOCSTCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBIIEHUIO?
Kakue peakuny OTHOCATCS K MEKMOJIEKYJISIPHOMY OKHCJIEHHIO - BOCCTAHOBJIEHUIO?
DIIEKTPOXUMUYECKHAE CUCTEMBI.

Knaccugukarus 31eKTpOXUMHUYECKUX POIIECCOB.
INanpBarmveckmii amemenT Jlanuams — Skoown.

ONeKTpOoABMKYIIasl CUJIa TaJbBAaHUYECKOIO AJIEMEHTA.

M3mepenne 31eKTpOAHBIX TOTEHIIMAIOB.




Kon Nuaukatop 1oCTHXREHUS

OneHOYHbIE CpEeACTBA
WHJIUKaTopa KOMIIETECHIINU

140. Psin crangapTHBIX AJIEKTPOAHBIX TOTECHIIMAJIOB.
141. CpoiicTBa META/IOB B COOTBETCTBUU C UX TMOJIOKEHUEM B PSY HAPSKEHUH.
142. Ypasuenue Hepucra.
143. DnexTpoau3 paciiaBoB U paCTBOPOB.
144. KartonHble 1 aHOJIHBIE TIPOLIECCHI.
145. O6wvenunennsit 3akoH dapanes. Beixox mo Toky.
146. Yto Ttakoe Koppo3us?
147. Kakue BUaBI KOPPO3HH BaM U3BECTHBI?
148. DaexTpoxuMHUYEcKas KOPPO3Hs.
149. AHonHOE OKHCJIEHHE METalljia U KaTOJHOE BOCCTAHOBJICHUE OKUCIUTETIS.
150. Tlepeuncnure criocoObl 3aIUTH METAJUIOB OT KOPPO3HH.
151. Yrto Takoe KOMIUIEKCHBIE COEUHEHUA?
152. Knaccudukaius KOMIUIEKCHBIX COSTMHCHUH.
153. TlpuBenuTe peakuusi MOTYYCHUS KOMIUIEKCHBIX COSIMHEHHIA.
154, Kakue noHBI MOTYT OBITH KOMIUIEKCOOOPa30BaTENSIMU?

YK-1.2 Ornpenenser, UHTEPIPETUPYET U Ilpumepnvle npakmuueckue 3a0anus:

paH>XupyeT uH(pOpMaluIo, 3aganue 1. 3akoHuUuTH ypaBHeHMs peakuuil. Onpenenuts ux Tun. Ha3zpate nomgydyeHHbIE
TpeOyeMyto Ul peleHHs COCMHEHUS.

[TOCTaBJICHHOW 33/1auH; Cu(OH)2 =
OCYILECTBIISET MOUCK HH(pOpMALIUU H2+C12=
10 pa3JIUYHbIM TUIIAM 3alIPOCOB Fe+Cl2=
CaO +S02 =

CO+02 =

MgCO3 =

Zn + HCI =

ZnO+ H2S04 =

CrCI3 + NaOH =

AgNO3 + KBr =

Peaxiun oOMeHa HanmucaTh B TIOJTHOM M COKpAIIEHHOM HOHHOM BHJIE.

3ananue 2. OCyeCTBUTD LETIOYKY MPEBPALCHUMN:




Kon Nuaukatop 1oCTHXREHUS
OneHoyHbIe CpeaCcTBa
WHJUKATOpa KOMITETCHIINH
Ca— Ca(OH); — CaCl, — CaCO3z3— CaO
3ananme 3. YCTaHOBUTE COOTBETCTBUE MEXAY CXEMOU XUMUYECKOU pPEaKIUU U
M3MEHEHUEM CTEIIEHU OKUCIICHUS! BOCCTAHOBUTEIS.
CXEMA PEAKIIUU N3MEHEHUE CTEIIEHU
OKUCJIEHUA
BOCCTAHOBUTEJIA
A) FeCls+tHI  — FeCly+I,+HCI 1) Fe** — Fe*
B) FeClp+Cl, — FeCls )2l — 12;’
B)KCIO; — KCI+O; 3) 207 5 O,
') FesOs+HI  — Felp+l,+H,0 4) Fe** — Fe™
5) CI*" —
CI
6) Cl,° —
2CI
A b B r
VK-1.3 [Ipu 06paboTke nHpopMauu 3ananue 1. Onpenenure Maccy BOJbl, KOTOPYIO Hano 100aBUTh K 20 T pacTBOpa YKCYCHOM
oTIHuYaeT (paKThl OT MHEHHIA, KHCJIOTHI ¢ MaccoBO# aoJiert 70% Iyist moJTydeHus pacTBOpa yKcyca ¢ MacCoBOM noset 3%.
MHTEPIpETAUi, OIICHOK,
(bopMHpPYeT COBCTBEHHBIE MHEHHUS H 3aganue 2. Mcnonb3ys METOI SJIEKTPOHHOTO OallaHca, COCTaBbTEe YPAaBHEHHE PEAKIIUU
CYKIACHUA, apryMCHTUPYET CBOH KMnO4+ H,S + H;SO4 — MnSO4+ S+ KySOs+ ... .
BBIBOJIBI M TOUKY 3PEHHUS
Ornpenenure OKUCINUTETh 1 BOCCTAHOBHUTEb.

OIIK-8
Crioco0€eH OCyIEeCTBISTh NEAATOTMYECKYIO JeSITEIbHOCTh HA OCHOBE CIEMAIbHBIX HAYYHBIX 3HAHUH

OIIK - 8.1 |HnaHpreT U IpOoBOAUT HayuyHble (3amanme 1. BriOepurte XuMuyeckue 3J€MEHTbI-METaJIIbl U PACIIOIOKUTE UX B MOPSJIKE




Kon

NHnukaTop JOCTHKEHUS

O1eHOYHEIE cpe€acTBa

WHNKATOpa KOMIIETEHITHH
HCCIEN0OBaHUs B 00JIacTH YMEHbIIEHUS (0CTa0IeHNS ) METAJUTMIECKUX CBOMUCTB X aTOMOB:
[EeJarOrH4ecKoO JeITebHOCTH Cl, Al, S, Na, P, Mg, Ar.
3aganue 2. [[ist momydeHUs TUAPOKCHUIA KATBIUS MOYKHO HCITOJIB30BaTh PEAKITHIO, CXeMa
KOTOPOM:
1) CaCl, + AgNO;3 —; 2) CaCO3 + HCI —;
3) CazN; + H,0 —; 4) CaO + CO; —.
3ananue 3. B cxeme npeBpanieHui
NaOH —H2%0s o _ +BaCl, %, ﬂ) BemecTBaMu X1, Xo, X3
SIBJIIFOTCSL COOTBETCTBEHHO:
1)Na,SO4, NaOH, AgCl; 2)Na,SO4, NaCl.AgCl;
3) NaOH, NaCl, AgCl; 4) NaOH, NaCl, NaNO3
OIIK - 8.2 Mcnons3yeT cenuanbHbie HayuHbie[3aganue 1

3HAHUS JUISI IOBBIILICHUS
PO PEKTUBHOCTHU TT€IarOTHIECKOM
NesTeIbHOCTH

1. C KaKiMH U3 MePEUUCICHHBIX BEIIECTB PEarupyeT OKCUJ KalbIIHs:
HQO, NaOH, HCl, COz, P>0s, H,SOq4, Ba(OH)2’7
2. C KakuMU U3 TICPEUYHNCICHHBIX BEMIECTB pearupyet okcu yriepona(ly):
HQO, NaOH, HCl, P,0s, H,SOq, Ba(OH)2’7
3. C xakuMU M3 MEPEUYHCICHHBIX BEIIECTB pearupyer Boja:
NaOH, CuO, Ca0, HC1, CO,, P,0s, Ba(OH),?
6. C KakuMU U3 MIEepeUHCICHHBIX BEIIECTB PearupyeT a30THask KUCIOoTa:
H,0, Cu, NaOH, CO,, P,0s, H,SOq, Ba(OH)2’7

[ [pOKOMMEHTHUPYHTE OCHOBHBIE METOJMKH IIPOBEJICHUsS] DKCIEPUMEHTA.




0) Ilopsaok npoBeeHUsI MPOMEKYTOUHOM aTTeCTAlUH, IOKA3aTeJIM U KPUTEPUH
OlleHUBAHMS:

[TpomexyTouHast arTecTanus Mo gucuurHe «OO01as ¥ HeopraHnecKas XMMUs BKITIOYaeT
TEOPETHUYECKHE BOMPOCHI, MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOEHHS OOYYAIOIIMMUCS 3HAHWM, U
NPaKTUYECKHE 33/1aHMs, BBIABIIONINE CTENCHb CPOPMHUPOBAHHOCTH YMEHMH U BIIAJICHUH,
npoBouTCs B (hopMe 3k3ameHa (1 ceMecTp) 1 3a4era ¢ OLeHKOH (2 cemecTp).

DK3aMeH | 3auYeT C OIECHKOW BKIFOYAECT TEOPETUYECKHE BOMPOCHI, MO3BOJIAIONINE OLEHUTD
YpOBEHb YCBOEHHsI OOYYaIOIIMMUCS 3HAHUM, W MpPaKTHUECKHE 3aJ[aHusl, BBISBIIIONINE CTEICHb
cOpMHUPOBAHHOCTH YMEHUI 1 BiaieHui. [IpoBoauTcst B mucbMeHHOH popme.

IHlokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHACT TNMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO ONEpUpPYET
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHM YpOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMEHHS OCBOCHBI, HO IOIMYCKaIOTCS
HE3HAYNTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHS IPY aHATUTUIECKUX OTEPaIHsX, TEPEHOCE
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOITYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACNBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHCHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaa) — 00yJaroluiicss 1IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIE OLIMOKHU, HE MOXKET
NOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs MPOCTHIX 3a/1ady.

— Ha OILICHKY «HEYAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUS W OOBSCHEHHWS HWHPOPMALUU, HE MOXKET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIIECHUS MPOCTHIX 33/1ad.

Ilokazamenu u Kpumepuu OYeHUEAHUA 3a4EemMa C OUYEHKOIL:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — oOyJaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTUH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U TINIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBIMOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIIMsIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oOy4aroniuiicss 1eMOHCTpUPYET CPeIHUI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOMYCKaIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHHS IPU aHATUTUYECKUX ONepalusx, epeHoce
3HAaHWI U YMEHHUI HA HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOydYarOmIMiics EeMOHCTPUPYET
MOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHILIMH: B XOZ€ KOHTPOJBHBIX MEPOIPHUITUI
JIOMYCKAIOTCS OLIMOKH, TPOSIBISETCS OTCYTCTBHE OTAENbHBIX 3HAHWN, YMEHHH, HAaBBIKOB,
00yJaromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMH U
YMEHUSIMH TP UX TTIEPEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeyA0BJIETBOPUTEIbHO» (2 Oana) — 00yJaronuiics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHala, JIONMyCKaeT CYLIIECTBEHHBbIE OLIMOKH, HE MOXKET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1aY.

— Ha OLEHKY «HeyAOBJIeTBOPUTEJAbHO» (1 Oamn) — oOyuarouuiicss He MOXKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHUA U OOBSACHEHHS HHPOPMALMHU, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHbIC HAaBBIKU PEIICHUS MPOCTHIX 3a/au.



