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KHUCIIOT,
OCHOBaH
i nu
COJICH;

.
onpenen
SITh
BCIICCTB
o-
OKHCIUT
eJib H
BEIIECTB
o-
BOCCTaHO
BUTEIb B
OKHCIIUT
€IILHO-
BOCCTaHO
BUTCIIbH
BIX
peakius
X,

.
COCTaBJIA
Tb
OKHCJIUT
€JIbHO-
BOCCTaHO
BUTEIIBH
BIN
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OanaHc
(s
W3Y4YeHH
BIX
peaKiuii)
no
MPEIIoK
€HHBIM
cxeMam
peaKLuii;
.
MIPOBOIU
Thb
nJabopat
OpHbIE
OTIBITHI,
MOJITBEP
JKIATOTIN
e
XUMUYEC
KHe
CBO¥ICTBa
OCHOBHBI
X
KJIACCOB
HEopraH
WYECKUX
BELIECTB;

OIIMChIBA
Tb

¢ OCO3HaBaThb
3HA4YCHHUC

OTMeTouH
ast (5-tm

1. B
LIEHHOCTHO-

CaMOCTOAT

CamMocCToATEIbH
0

aHaJInu3upoBaT

[Moptdommo,
perTUHrOBast
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CBOIiCTBa
TBEPIBIX,
JKUIKUX,
razoo0pa
3HBIX
BEIIECTB,
BBIACIISAS
X
CYIIIECTB
CHHEIE
MpU3HAK

u;
L]

XapaxkTep
M30BaTh
BEIIECTB
a mno
COCTaBy,
CTPOEHHU
0o u
CBOMCTBA
M,
yCTaHaBJ
HBaTh
MIPUYUHH
o-
CIIe/ICTBE

TEOPETUUYECKH
X 3HAHUH 719
MPAKTHYECKO
51
NeSITETbHOCTH

YCJIOBCKaA,

* OIKCBLIBATH
H3yYEHHbBIC
00BEKTHI KaK
CHCTEMBI,
MIPUMEHSS
JIOTHKY
CHCTEMHOT'O
aHaIM3a;

* IPUMEHATH
3HAHH O
3aKOHOMEPHO
CTSIX
MEPUONYECK
OH CHCTEMBI
XUMUYECKUX
3JIEMEHTOB
JUIS
00BSICHEHHS U
TIPEBUICHUS
CBOMCTB

OaspHas),
y4yer
JOCTHKEH
17051
ydaleroc
o
(moptdon
o,
pEUTHHT,
pe3yJsibTaT
BI
npenIMeTH
BIX
OJIMMITHA]T
, HITK ot
KpaeBoro)

OpHEHTALMOHH O
cdepe - 9yBCTBO
TOpAOC™TH 3a
POCCHUHCKYIO
XUMHUYECKYIO
HayKy, TyMaHU3M,
OTHOLLIEHHE K
TpyAay,
LEJIeyCTPEMIIEHHOC
Tb, CAMOKOHTPOJIb
Y CAMOOLCHKA;

2. B TPYJOBOM
chepe -
TOTOBHOCTb K
OCO3HAaHHOMY
BBIOOpY
JanbHEUIIEH
o0pa3oBaTeIbLHOM
TPaeKTOPHH,

3)B
MO3HABATENILH O
(KOTHUTHBHOW,MHT
eJUICKTyaJIbHOM )
chepe —MOTUBALIHS
YUEHUs, yMEHUE
YIIPABIIATh CBOEH

€ITbHO
0oOHapyXHBaTh U
(dbopmynpoBaTh
y4eOHYIO
npooiemy,
OIPEIIEIATH 1ETb
y4eOH oM
JeSTeIbHOCTH;

. BBIIBUTATh
BEPCUU PEIICHUS
POOJIEMBI,
0CO3HABAaTh
KOHEUYHBIN
pe3ynbTar,
BbIOMpATh U3
MPEATOKEHHBIX U
UCKaTh
CaMOCTOSITENIEHO
CpeacTBa
JOCTH)KEHUS
eNy;

COCTAaBJIAT
b
(MHAMBUIYaJTbHO
WJIM B TPYIIIE)

OpPraHU30BBIBAThH
yuebHoe
B3aUMOACHCTBHU
¢ B T'pyIre
(ompenensTh
o011 E 1N,
pacrnpenensiTh
poJy,
JIOTOBAPHBATHCS
JIPYT C IPYyTrOM H
T.J1.).

b, CPABHHUBATb,
KJIacCU(PUIIMPOBATH U
0000maTh pakTsl U
SIBJICHUS. BBISBIIATH
MNPHUYUHBI U CJICACTBUA
IMPOCTBIX SIBJICHUH.

. OCYIIECTBIISATH
CpaBHEHHE,
KJIacCH (PUKAIIHIO,
CaMOCTOSITEIILHO
BBIOMpAst OCHOBAHUS U
KPUTEPUU JIJIS
yKa3aHHBIX
JIOTHYECKUX
ornepanui;

. CTPOHTH
JIOTHYECKOEC
paccyxaeHue,
BKJIFOUAIOIIEE
YCTaHOBJICHHE
MPUYUHHO-
CJIEJICTBEHHBIX
CBsI3eH.

. C037aBaTh
CXeMaTHYECKHE
MOJEIH C

OLICHKA,
paHXUpPOBaHHAS
OLIEHKA ,
TECTUPOBAHUE
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HHBIE
CBSI3U
MEXTY
JIaHHBIM
u
XapakTep
HMCTHKaM
u
BCIIICCTB
a;

pacKpbIB
aTh
CMBICH
OCHOBHEI
X
XHUMHYEC
KUX
MMOHATHUH
«aToOM,
«MOJIEKY
J1ay,
«XUMHUYE
CcKuit
3JIEMEHT
»

«IpOCTO

KOHKPETHBIX
BEIIECTB;

* pa3BUBATH
uH(popMaIo
HHYIO
KOMITETEHTHO
CTh
MOCPEICTBOM
yrayoJeHus
3HAHUH 00
HUCTOpUU
CTAHOBJICHHS
XHMHYECKOMN
HayKH, eé
OCHOBHEBIX
MOHSITHUM,
MIePUOTUIECK
Oro 3aKOHa
KaK OJJHOTO
u3
BaKHEHIIHNX
3aKOHOB
MPUPOJIBI, a
TaK¥ke o
COBPEMEHHBIX
JOCTIDKECHHSIX
HayKd U

MO3HaBaTeIbHON
NEATEIL "HOCTBIO

TUIAH PeIICHHS
po0JIEMBI;

. paboras
10 TUIaHY,
CBEPSATH CBOU
ENCTBUS C
B0 U, TPU
HEOOXOIUMOCTH,
UCIIPABJISITH
OIIIMOKHU
CaMOCTOSITENBHO;

. B IMaJIOTe
C yuuTenem
COBEpIICHCTBOBAT
b
CaMOCTOSITEITLHO
BbIpaOOTaHHBIC
KpUTEPHH
OLICHKHU.

BBIIEJIEHUEM

CYIIECTBEHHBIX

XapaKTEPUCTUK
00BEKTA.

. COCTaBJIATH
TE3UCHI, pa3IUYHbIE
BU/IbI TUTAHOB
(TIpOCTHIX, CIOKHBIX U
T.I1.).

peoOpa3oBbIB

aTh MHPOPMAIUIO W3

OJITHOT'O BHJIA B IpyroMf
(Tabnuily B TEKCT U

mp.).

. yMETh
ONPENEIATh
BO3MOXKHBIC
HCTOYHHUKHU

HEO0XOANMBIX

CBEJICHUH,
MPOU3BOAUTH MTOMCK
uHdopmarumy,
aHaJIM3UPOBATh U
OLICHUBAThH €€
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e
BEIIECTB
o»,
«CII0XKHO
e
BEIIIECTB
o»,
«BAJICHT
HOCTbBY,
UCIIOJIB3
ys
3HAaKOBY
10
CUCTEMY

XUMUH;

H300pax
aTh
COCTaB
MpOCTEN
LIMX
BELIECTB
c
MIOMOILb
10
XUMUYEC
KHX

TCXHUKU.

MHuoroo0pasu
e
XUMHUYIECKUX
peakuuit

Beimycknuk
Hay4UTCA:

* 00BSICHATD
CYTh
XUMHYECKUX
IIPOLIECCOB U
ux
MPUHIIAITAAT
HOE OTIINYHE
oT
(U3NYECKUX;

¢ Ha3bIBaThb
MPU3HAKU U
YCJIOBHA
MPOTEKAHUS
XUMHUYCCKUX
peaKkiui;

yCTaHABJIMBAT
b

AOCTOBEPHOCTD.
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bopmyn
u
CYILIHOCT
b
XUMUYEC
KHX
peaknuit
c
MIOMOILb
10
XUMHUYEC
KHX
ypaBHEH
Wi

BBIYHCIIS
Th
OTHOCHT
eNbHYIO
MOJIEKY T
SPHYIO U
MOJISIPHY
10 Macchl
BEIIIECTB,
a TaKxe
MaccoBY
10 JIOJTIO

MIPUHA]ICKHO
CTh
XUMHYECKON
peaKIK K
ONpENETEHHO
MY THITY 11O
OJTHOMY M3
KJ1accu pukari
MOHHBIX
MPU3HAKOB:
1) mo yucny u
COCTaBy
MCXOJTHBIX
BEIICCTB U
MPOTYKTOB
peakiuu
(peakmuu
COCIMHCHMS,
pa3NOoKEeHHUS,
3aMeIeHHsS U
oOMeHa); 2)
o
BBIJICJICHUIO
Wi
TIOTJIOIICHUTO
TETLIOTHI
(peakiu
9K30TEepMUYE
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XAMHUYEC
KOT'0
3JIEMEHT
aB
coeIMHEe
HUSX IS
OIIEHKH
X
MpaKkTh4
€CKOM
3HAYHUMO
CTH;

CpaBHUB
aTh 10
COCTaBy
OKCH/IBI,
OCHOBaH
s,
KHCJIOTHI,
COH;

Kiaccud
UIUPOBA
Th
OKCH/IBI

CKHE U
SHJIOTEPMUYC
ckue); 3) mo
WU3MEHEHUIO
CTEIEHEN
OKHCJICHUS
XUMHUYECKUX
AIIEMEHTOB
(peakiuu
OKHCIIUTENbH
o-
BOCCTAaHOBUTE
JbHBIE); 4) 110
00paTUMOCTH
mpoiiecca
(peakuuu
o0paTUMBbIC U
HeoOpaTuMble

);

* Ha3bIBATh
(bakTopwl,
BIIMSIONINE HA
CKOpOCTH
XUMHUYECKUX
peakuuii;

¢ Ha3bIBaThb
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U
OCHOBaH
A 110
CBOMCTBA

M,
KHCIOTHI
U COJIN
1o

COCTaBYy,

OITMCHIBA
Th
COCTaB,
CBOICTBa
51
3HAUEHH
e (B
NpupoJie
u
MpaKkTh4
€CKOM
e TeNbH
OCTH
yeJIoBeKa
)
MPOCTHIX
BEIIECTB

¢dakTopsl,
BIHSIFOIIME HA

CMeEIIEHHE
XAMHUYECKOTO
PaBHOBECHS;

* COCTaBIIATh
YpaBHEHHUS
3IEKTPOIUTH
YecKoi
JIMCCOLIMAIIH
KHCIIOT,
IIeI0YEeH,
COJICH;
MOJIHBIC U
COKPAIEHHBI
€ NOHHEBIC
ypaBHEHUS
peakuuit
oOMeHa;
YpaBHEHHUS
OKHCJINTCIIbH
o-
BOCCTaHOBHUTE
JIbHBIX
peakuuii;
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KHCIIOPO
Iau
BOJIOPOJ
a,

* JaBaTh
CpPaBHUTE
JILHYIO
XapaxkTep
HUCTUKY
XUMHYEC
KUX
DJIEMEHT
OB U
Ba)KHEH
[IUX
coeIMHEe
HUM
€CTeCTBE
HHBIX
ceMeicT
B
ILICJIOYH
BIX
MeTaJlJIo
B H
rajgoreHo

IIPOTHO3UPOB
aTh MIPOIYKTHI
XUMHYCCKUX
peakuuii mo
dbopmynam/Ha
3BaHUSIM
MCXOJIHBIX
BEIIIECTB;
OTIpeNensiTh
UCXOJIHbIE
BEIIEeCTBA MO
dbopmynam/Ha
3BaHUSAM
MPOTYKTOB
peaKivu;

* COCTaBJISITh
ypaBHEHUS
peakuui,
COOTBETCTBY
FOLLIUX
1ocJIe10BaTEN
BHOCTH
(«1ermouke)
npeBpalneHui
HEOpraHuyec
KHX BELIECTB
pazIMYHBIX
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B;
L]

MOJIb30Ba
ThCS
nmabopat
OpPHBIM
o00opyno
BaHUEM
u
XUMHUYEC
KO
MOCY/101;

.
MIPOBOJIN
Th
HECIIOKH
BlE
XUMHYEC
KHeE
OIBITHI U
HalJro e
HUS 3a
W3MEHEH
HSIMHU
CBOMCTB
BEILIECTB

KJIACCOB;

* BLISBJISITH B
npoiiecce
SKCIIEPUMEHT
a IpU3HAKH,
CBUJIETEIIECTB
VIOIIIKE O
MPOTEKAHUU
XUMHYECKON
peakiuu;

MPUTOTOBJIAT
b PACTBOPHI C
onpeaenéHHo
1 MaccoBoit
Jonein
pacTBOPEHHOT
0 BENIECTBA;

* OIIPENENATD
XapaxkTep
cpenbl
BOJHBIX
pacTBOpPOB
KHUCIIOT U
mejao4eit mo
M3MEHECHHIO
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B
mporiece
e ux
MpeBpalil
CHUU;
cobmrona
Th
npaBujIa
TEXHUKH
Oe3omacH
OCTHU TIpU
MpoBeJIe
HUU
HaOJII01e
HUN "

OTILITOB;

pasiuiuar
b
3KCIEpH
MEHTaJb
HO
KUCJIOTBI
u
mEI0UH,
MOJIb3YSIC
b

OKpacku
WHJUKATOPOB;

* POBOJINTH
Ka4eCTBCHHBI
€ peaKIu,
HOJTBEPKAA
IO1IHe
HaJIUYue B
BOJIHBIX
pacTBOpax
BEIIIECTB
OTIENbHBIX
KaTHOHOB U
AQHHUOHOB.
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HHIUKAT
opamu;
0CO3HaBa
Tb
HEOOXO0JT
HAMOCTE
co0mrone
HUS Mep
Oe3omacH
OCTH TIpH
oOparieH
WU C
KHCIIOTa
MH U
eI04aM
H.

Brimyck
HHUK
ITOJIYYUT
BO3MOKH
OCTb
Hay4HTh
e

rpaMOTH
0
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oOpamiar
bCS C
BEIICCTB
aMu B
MOBCETH
€BHOM
KHU3HU;

0CO3HaBa
Th
Heo0Xxoxa
HUMOCTD
cobmonae
HHS
TIPABHIT
9KOJIOTH
YeCKHU
Oe3omacH
oro
MTOBEJIEH
us B
OKpyKa
1 )1 (D7
MIPUPOIH
o
cpene;
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IIOHUMAT
b CMBICI
51
HEOOXO0JT
HAMOCTE
co0mrone
HUS
MIPEIITNC
aHui,
npezJjara
€MBIX B
HUHCTPYK
OUSX 10
KCIIOJIB3
OBAHMIO
JICKapCTB
, CPEIICTB
OBITOBOM
XUMHHU U

Ap.;

HCII0JIb3
0OBaTh
npuodpe
TEHHBIC
KJIFOUEBBI
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e
KOMIIETE
HTHOCTHU

pH

BBITIOJIHE

HUN
HCCIIENO
BaTEJIbCK
X
MIPOEKTO
B 110
U3Y4YEHU
0
CBOIICTB,
croco0o
B
MOJTy4YeH
niaun
pacmo3Ha
BaHHS
BEILIECTB;

pa3BHUBaT
b

KOMMYHHU

KaTUBHY
10
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KOMIIETE
HTHOCTb,
HCITOJTB3
ysi
cpencTBa
YCTHOU U
MIMCbMEH
HOU
KOMMYHHU
Kaluu
pu
pabore ¢
TEKCTaM
u
y4eOHUK
au
JTOTIOJTHU
TEJIbHON
JUTEPATY
poi,
CIpaBoYy
HBIMU
TadymIa
MU,
MIPOSIBJIS
Tb
TOTOBHOC
Thb K
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YBaXXCHU
10 HHOM
TOYKHU
3peHUs

npu
o0cyxe

HUU
pe3yibTa

TOB

BBITOJHE
HHOH
paboThI;

00BEKTH
BHO
OIICHUBA
Th
nHpopma
U0 O
BEILIECTB
ax u
XUMHUYEC
KUX
mpoiiecc
ax,
KPUTHYC
CKH
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OTHOCHT
bCA K
IICEBJOH
ay4HOU
uHpopma
11",
Heno0po
COBECTHO
51
pekiame,
Kacarole
Hcs
HCIIOJIB3
OBaHMS
pasIuIH
BIX
BEIIECTB.

ITepnonun
YeCcKui
3aKOH U
nepuoan
yeckas
cHUCTEeMa
XUMHYEC

KUX
3JIEMEHT

oB /. U.
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Mennaene
eBa.
Crpoenu
e
BCIICCTB
a

Brimyck
HUK
Hay4uTC
S

Kiaccud
UIUPOBA
Th
XUMHYEC
KHe
DIIEMEHT
bl HA
METaJUIbI
,
HeMerTal
JIBI,
DIIEMEHT
BI,
OKCH/IBI
u
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TUAPOKC
1791131
KOTOPBIX
amdoTep
HBI, U
WHEPTHBI
e
AIIEMEHT
bI (Ta3bl)
ISt
OCO3HaH
us
Ba)KHOCT
u
yHopsizio
YEHHOCT
u
Hay4YHBIX
3HAHUH;

packpsbIB
aTh
CMBICIT
nepuoau
YECKOr 0
3aKOHA

AN
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Mennene
€Ba;

OIHCHIBA
Tb U
XapakTep
HM30BaTh
TaOJIMIH
VIO
(opmy
MepHOIU
YecKoi
CHCTEMBI
XHMHYEC
KHX
JIIEMEHT
OB;

XapakTep
U30BaTh
COCTaB
ATOMHBIX
saaep u
pacmipene
JIeHU e
qyucna
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AIEKTPO
HOB T10
AIEKTPO
HHBIM
CI0SIM
aTOMOB
XUMHYEC
KUX
3JIEMEHT
OB
MaJbIxX
Mepu o0
B
nepuoau
JeCcKoH
CHUCTEMBI
, @ TAKXKE
KaJIndgd nu
KaJIbIUS;

pasiiuar
b BHBI
XUMHYEC
KoM
CBSI3U:
HMOHHYIO,
KOBAJICHT
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HYIO
HOJIIPHY
to,
KOBAJIEHT
HYIO
HEMOJISIP
HYIO U
METaJIIN
YECKYIO;

H300pax
aTh
AIIEKTPO
HHO-
WOHHBIC
hopmyn
BI
BEILIECTB,
oOpa3oBa
HHBIX
XUMHUYEC
KUMHU
CBSI3SIMHU
pa3Horo
BUJIA,
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BEISBIIAT
b
3aBHUCHM
OCTb
CBOMCTB
BEIIECTB
oT
CTpOEHU
s UX
KpUCTal
JIMYECKHU
X
peLETOK

HMOHHBIX,
ATOMHBIX
)
MOJIEKYJT
SIPHBIX,
MeTaJuIx
YECKUX;

XapakTep
M30BaTh
XUMHUYEC
KHe
AJIEMEHT
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Bl U UX
CcoeauHEe
HHUS Ha
OCHOBE
MOJI0XKEH
Hst
3JIEMEHT
OB B
nepuoan
YecKoi
CHCTEME
U
0COOCHH
ocTtei
CTpPOEHU
s UX
aTOMOB;

OITMCEIBA
Th
OCHOBHBI
€ dTaIlbl
OTKPBITH
s 1. 1.
Meunnene
€BBIM
nepuou
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YeCKOro
3aKOHA U
epuoan
YyecKou
CHUCTEMBI
XHUMHYEC
KUX
3JIEMEHT
OB,
JKU3HB U
MHOT000
pa3Hyo
HAaY4YHYIO
eI TeIbH
OCTh
Y4E€HOTO;

XapakTep
U30BaTh
Hay4yHOE

u
MHUPOBO3
3peHYecK
oe
3HauYeHU
e
nepuoau
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YeCKOro
3aKOHA U
epuoan
qyecKoi
CHUCTEMBI
XHUMHYEC
KHUX
3JIEMEHT
oB J[. 1.
Meunnene
€Ba;

OCO3HaBa
Th
Hay4YHBIC
OTKPBITH
s KaK
pe3ynbTa
T
IUTATENH
HBIX
HaOJro1e
HHUH,
OIILITOB,
Hay4YHOU
MTOJICMHUK

u,
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MPEOa 0N
CHUS
TPYAHOC
Tel U
COMHEHHU

193

u

Copep:xxanue y4eOHOro npeamMera « XMuMHUs»
8 knacc
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Bgegenue (6 4.)

[Ipeamer xumuu. Bemectsa. [IpeBpamenne Bemects. Ponb xumun B Hamei xu3Hu. KpaTkue cBe/ieHHs T0 UICTOPUH Pa3BUTHSI XUMUU OCHOBOITOJIO JKHUKH
OTEYECTBEHHOW XMMHUH. 3HAKU (CUMBOJIBI) XUMHUYECKUX ANIeMEHTOB. [lepronnueckas Tabnuna xumuieckux snemeHToB 1. . MenaeneeBa. Xumuueckue GopmMyIbl.
[Ipaktuyeckas padora Nel. [IpaBuna mo 1/0 npu pabote B xumuueckoM kadbunete. [Ipuémel oOparienus ¢ nadopaTopHeiM o0opyaoBanreM. [Ipakruueckas padbot
Ne2. HaOmoaeHust 3a U3MEHEHUSAMH, TTPOUCXOISAIIMMHU C TOPSIIEH CBEUOA.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB (8 4.)
Crpoenne aroma. M3zoronsl. CTpoeHHe JIeKTPOHHBIX 000s10uek aToMoB eMeHToB Nel — 20. [leproandeckast Tadimiia xummdeckux anementoB JI. M. Meneneena
U CTpOEHHE aTOMOB. VI3MeHEeHrE YHclia 3JIeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKHX 3JeMeHTOB. MloHHas xuMuueckas cBsi3b. O0pa3oBanue

MOJICKYJI IPOCTHIX BEIICCTB. KoBanenTHas HEMOJIApHasd XUMHNICCKasl CBA3b. :‘)HeKTpOOTpI/II_IaTeJIBHOCTL. KoBanenTHas IMoJsIpHAasA XUMHUYECCKas CBA3b. Merammyeckas
CBA3b. O606IIICHI/IG n cuCTEMaTu3alus 3HAHUI 00 3JIEMEHTaX: MeTalIaX U HEMET ajliax, O BUaax XUMHYECCKOU CBSI3U.

Tema 2. IIpocThie BemecTBa (8 4.)
IlIpocteie BemecTBa — metasuibl. [IpocThie BemecTBa — HeMeTasuisl. KonndecTBo BemecTBa. MoJsIpHBIN 00beM Ta3000pa3HbIX BEIIeCTB. MoJisipHast Macca BEIIeCTBa.
Tema 3. CoenHeHUs] XUMHUYECKHX d1eMeHToB (15 u.)
Bunapusie coennHenus. BaxkHelinme kiacchl OWHApHbBIC COCIMHEHMS — OKCHIBL, JIeTy4dre Boopoanblie coenunenns. OcHoBanus. Kucnorel. Conu. PacueTs! o
dhopmynam coneit. Kiaccel Heopranmdecknx BemiecTs. Kpucrammieckue pemerku. UncTeie BelecTBa M cMecu. MaccoBast 1 00BeMHast 107151 KOM ITOHEHTOB CMECH.

Pemenne PacCuCTHBIX 3a/la4 CBA3aHHLIC C ITIOHATUCM J10JIA. Pacuers! Mo XUMHUYECKUM (1)OpMYJ'IaM. PacueTsr mapamMeTpoB cMecei (paCTBOpOB)

C UCIIOJIb30BAHUEM MOHATHSI JOJIEH KOMIIOHEHTOB. PelieHne pacueTHbIX 33/1a4, CBSA3aHHBIC C UCIIOIb30BaHUEM MOHSATHS MaccoBast Aoy mpumecu . [Ipaktudeckas
pabota Ne3. Ananm3 mouBs! 1 Boabl. [IpakTuueckas pabora Ne4. [IpuroroBieHne pacTBopa caxapa M onpejieieHie MacCOBOM JIONM caXxapa B pacTBOpE.

Tema 4.M3MeHenus, npoucxoasinue ¢ Bemecrsamu (12 u.)

Ousnueckue aBiaeHUs. OUnCTKa 3arpsI3HEHHOM TOBAPEHHON COMU. XUMUYECKUE Peakii. XUMHUYECKUE ypaBHEHUsI. PacueTsl 10 XMMHUYECKUM YPaBHEHHUSM.
Peakium paznoxenus. Peakiun coequnennst. Peakuny 3aMenienus. DIeKTPOXUMUYECKUH psiji HanpsoKeHUH MeTaiioB. Peakiun oOmena. TUTIBI XU MHYECKUX
peakuuii Ha npumepe Boabl. [Ipaktrnueckas paborta.Ned. [Ipu3HaKy XMMUYECKUX PEAKIIHH.
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Tema S. PactBopenue. PacTBopbl. CBoiicTBa pacTBOPOB 3j1eKTPoanToB (21 u.)

PacTBopenue. PacTBOpHMOCTD BEIIECTB B BOJIE. DNEKTpoIMTHYECKas aucconuarus. CuibHbIE U ¢1a0blie AIeKTpoauThl. OCHOBHBIC ITOJIOKECHHUSI TE OPUN
AIEKTPOIUTHYECKON Tuccoruanyy. Jlucconnanus KUCioT, OCHOBaHUM, colneil. Monnbie ypaBHenus. Kuciotsl B cBete TOJl, OcroBanus B ceete TO/[. Oxcuaspl B
ceere TOJI. Comu B cBere TO/l, ['eHeTHUEeCKas CBSI3b M/y KJIACCAMH HEOPTaHWIECKUX BEMIECTB. | eHeTnyeckuit psix Metawia. ['eHeTndeckuid psijy HeMeTasuia.

OKHCIHUTENTHHO — BOCCTAHOBUTENbHBIE peakiy. CBOMCTBa N3yUEHHBIX KJIACCOB BEIIECTB B CBETE 0-B peakuuil. [Ipakrudeckas pabora Ne6. YcnoBue npoTexaHus
XUMHAYECKHUX PEaKLUi MEXIy pacTBOPaMH JIEKTPOIUTOB A0 KoHua. [Ipakrtideckas padora Ne7. CBoHCTBa KHUCIIOT, OCHOBAHHUN, OKCH]L M COJICH.

[Ipaktuueckas padora Ne§. Pemienre skcriepuMeHTaIbHBIX 3a1a4.
Tema 6. XuMusi 4 :KU3Hb. (2 yac)

XuMus ¥ 310pOBbe. XUMHUECKUE 3JIEMEHTHI B KJIIETKAX XKUBBIX OPraHU3MOB. XHUMHUS U MTHALIA.

9 kiaacc
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IToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 8 Ki1acca M BBeJleHHe B Kypce 9 kiacca (7 yacos)

XapaKTepucTUKa 3JeMEHTa 0 ero MOJOXKEHUI0 B TepHOINYECKON crucTeMe XxuMuueckux anneMmentoB Jl. . MenneneeBa. CBoiicTBa OKCHUIIOB, KUCJIOT,
OCHOBAHUH U COJIEH B CBETE TEOPUU DJIEKTPOIUTUUYECKON JHUCCOLMALMM M NPOLIECCOB OKUCIIEHUS-BOCCTAHOBJIEHU. ['eHeTHUecKue psaabpl MeTalia 1
HeMeTaslia.

[Tonatue o mepexoaHbIX MeMeHTax. AMpoTepHOCTb. ['eHeTndeckuil psj mepexoqHoro AIeMeHTa.

[leproauyeckuii 3aK0H U IEPUOANYECKAsL CUCTEMA XUMUYECKUX 3j1eMeHToB Jl. 1. MenneneeBa B cBeTe yueHus: o CTpoeHu M atoMa. VX 3HaueHue.
JlaGopartopHblii onbIT. 1. [TomydeHue ruipokcuia HUHKA U UCCIIEA0BAHUE €r0 CBOMCTB.

TEMA 1

Metaniasl (15 yacoB)

[TonoxxeHne MeTamioB B INMEPUOJUMYECKOM cucTeMe XuMuueckux sineMeHToB [[. M. MenneneeBa. Mertaminueckass KpucTajIMuecKas pelIeTKa U
MeTaJlTnuecKkas XuMuueckas cBsi3b. O0mme gusnueckue cBoicTBa MeTauioB. CIIaBbl, UX CBOMCTBA M 3HAUCHHE. XMMHUYECKHE CBOMCTBA METAJUIOB KaK
BOCCTaHOBUTENEH. DIIEKTPOXUMUUYECKUN Psii HAPSHKEHUM METAJJIOB U €ro MCHOJIb30BaHUE ISl XapaKTePUCTUKN XUMHUUYECKHX CBOMCTB KOHKPETH bIX
MeTasiioB. CriocoObl MOTyYEHUs METaJJIOB: UPO-, THUJIPO- U 3JIeKTpoMeTaiTyprus. Kopposust MeTtaninos u cnocodsl 00pbObI ¢ HEll.

OO0miast xapakTepuCTUKa MIEIOYHBIX METAIOB. MeTaiuiel B ipupoae. O6mme cnocoObl ux noxydenus. Ctpoerue atomoB. [llenounsie metamibr —
IPOCThIE BEIIECTBA, UX (HU3MYECKHE U XMMHUYECKHE CBOICcTBA. BaxkHeilline coelrHEHUs LIENOYHBIX METaIOB — OKCUIBI, THAPOKCHABI U COJIU
(xsmopuIbl, KapOOHATHI, CYIb(ATHI, HUTPATHI), UX CBOWCTBA U IPUMEHEHNE B HAPOAHOM Xo3stiicTBe. Kanuitabie ynoOpenus.

OOmrast xapakTepuCTHKa 3J1eMeHTOB riaBHOW moarpynnsl I rpynmnsl. Ctpoerune atomoB. IlenouHo3emMenbHbIE METAUIBI — MPOCTHIE BEIIECTBa, MX

¢u3nyeckue M XUMHUYECKHE CBOMCTBA. BaxkHellne COEAMHEHMs IIETOYHO3EMENbHBIX METANJIOB — OKCUABI, THAPOKCHUABI U COJH (XJIOpUIBI,
KapOOHATHI, HUTPATHI, CyJIb(aThl U Gpocdathl), UX CBOICTBA U MPHUMEHEHHE B HAPOTHOM XO3SHCTBE.
Amomunuii. Ctpoenue atoma, (GU3NYECKHE W XMMHUYECKHE CBOICTBa mpocToro BemiecTBa. CoeAMHEHUS aIOMUHUS — OKCUJ U THUIPOKCHA, UX

amdoTtepHbIil XxapakTep. Baxkneiime conu amomunud. [IpuMeHeHnne antoMUHUS U €ro COSIMHEHUN.

XKenezo. CtpoeHue atoMa, pU3NUECKHE U XUMHUECKHE CBOWCTBA MPOCTOro BeuiecTsa. I'enernueckue psapl Fe2+ u Fe3+. KauecTBeHHble peakuuu Ha
Fe2+ u Fe3+. Baxneiimme coym xene3a. 3HauSHHE kKeje3a, ero COSAUHEHUH U CIIaBOB B IPUPOJIC U HAPOIHOM X O3S CTBE.

JemoncTpanuu. OO0pa3ubl LIETOYHBIX M IIEJIOYHO3EMENbHBIX MeTaiioB. OOpasubl ciulaBoB. BzaumonelicTBue HATpus, JUTUS M KaJbLUs C
BOzI0M. B3auMoeiicTBue HaTpusl U MarHus ¢ KMCJIOPooM. B3anmoselicTBrue MeTaiioB ¢ HeMeTauiaMu. [Tonmydenue rugpokcuaos xenesa (I1) u (I11).
JlabopaTopHbie onbITHL. 2. O3HaKOMIIEHHE ¢ 00pa3aMu MeTalaoB. 3. B3aumoseiicTBie METaJIOB C pacTBOpPaMU KHCIOT U cofieil. 4. O3HaKOMIIEHUE ¢
o0pa3iamMu MPUPOJHBIX COSNMHEHMI: a) HATpusl; 0) KaJblHs; B) aJIOMUHUS; T') sKene3a. 5. [lonydyeHrne ruipoKCHIa aIFOMUHHS U €TO B3aUMO/JI €I CTBHE
C pacTBOpaMu KM CJIOT U 1ienodeit. 6. KauecrBennoie peakiiuu Ha noHbl Fe2+ u Fe3+.

KontponsHas pabora Nel o teme: «MeTtamb».

TEMA 2

IIpakTuxym Ne 1
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CBoiicTBa METAJIOB M MX cOeNMHEHUH (3 Jaca)

1. OcymiectBieHre LEMNOYKA XUMUYECKUX TMpeBpamieHuii wmetayoB. 2. I[lomydyeHne M cBoWCTBa CoequHEHHUM MeTtansaoB. 3. Pemenue
HKCIEPUMEHTAJIbHBIX 33/1a4 Ha PAaclO3HABAHUE U MOJy4YEeHHE BEIIECTB.

TEMA 3

Hemertanasl (23 yaca)

OO0masi XxapakTepuCTHKa HEMETaJUIoB: TMOJIOKeHHe B mnepuoanueckord cucreme JI. WM. MenneneeBa, OCOOCHHOCTHM CTPOEHHS aTOMOB,
3JIEKTPOOTPULIATENIBHOCTh KAK Mepa «HEMETAJNIMYHOCTW», DSl 3JIEKTPOOTpULATeIbHOCTH. KpuHcrammnueckoe CTpOE€HHUE HEMETANIOB — IIPOCTHIX
BemecTB. Asutorponus. Pusndeckue cBoicTBa HeMeTauioB. OTHOCUTENbHOCTH MOHSTUN «METAJUD), KHEMETAIID).

Bognopon. Ilonoxenue B mepuoanueckoil cucreme xumuueckux snemeHToB JI. M. MenneneeBa. CtpoeHue atoMa U MoOJeKyiabl. Pusnueckue u
XMMHMUYECKHE CBOMCTBA BOJOPO/IA, €0 MOIy4YEHNUE U IPUMEHEHHE.

Obmas xapaktepuctuka ramoreHoB. CTpoenue atoMoB. [IpocTbie BemiecTBa, X (U3NYECKHUE M XMMHYECKHE CBOWCTBa. OCHOBHBIE COCAMHEHUS
raJloreHoB (raJloreHOBOJOPO/IBI U TallOTeHUbl), UX cBoiicTBa. KauecTBeHHas peakius Ha XJopua-uoH. KpaTkue cBenenus o xjope, Opome, pTope u
noje. [IpuMeHeHre rajjoreHoB U UX COeIMHEHUI B HAPOJIHOM XO35IUCTBE.

Cepa. CtpoeHue atoma, ajulOTpPOMNHs, CBONCTBa M mpuMeHeHHe pomOuueckor cepbl. Okcuabl cepsl (IV) m (VI), ux momyuenue, cBoicTBa M
npuMeHeHue. CepoBoJopo/iHas U cepHUCTas KUcaoThl. CepHasi KMCIIOTa U €€ COJIM, UX NPUMEHEHHE B HapoJHOM Xo3siicTBe. KauecTBeHHas peakuus
Ha cyJIb(aT-uoH.

Azor. CtpoeHue aTomMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOJdyyeHue u npumenenue. Coa aMMOHUS, UX
cBoiictBa u nmpumeHenue. Oxkcunpl azota (II) u (IV). A3oTHas kucioTa, ee CBOMCTBA U TpuMeHeHue. HUTpaTbl 1 HUTPUTHI, TpoOJieMa UX COJAEpKaHus B
CEJIbCKOXO3sI1ICTBEHHOM MPONYKLIUU. A30THBIE YI0OPEHHUS.

®ochop. CtpoeHne aToma, ajuIOTpOIHs, CBOWMCTBa Oemoro u kpacHoro ¢ocdopa, ux npumeHenue. OcHoBHBIE coenuHeHus: okcua dochopa (V),
oprodocdopras kuciora u pochatel. DochopHbie yI0OpEHUSI.

VYrinepon. CrpoeHne aToMa, ajuIOTPOIHs, CBOWCTBA aJNIOTPONMHBIX Mojudukanuii, npumeHerne. Oxcuasl yriepona (II) m (IV), ux cpoiictBa u
npuMeHeHue. KauecTBeHHass peakuus Ha yriaekucibelid ra3. KapOoHaTwl: KajbIUT, COJa, MOTAll, MX 3HAYEHUE B IMPUPOJIE€ U KU3HU YEJIOBEKa.
KauecTBenHas peakius Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue aToma, KpUCTaUIMYECKHM KpeMHMM, ero cBoiictBa u nmpumeneHue. Oxcuj kpemuus (IV), ero mpupogHsle pa3HOBUAHOCTH.
Cunukatbl. 3HaU€HUE COETMHEHUIM KPEMHUS B )KMBOM U HEXUBOM npupoe. [IoHsTHe 0 CUIMKaTHONW MPOMBILIIIEHHOCTH.

Hemonctpanuu. OOpasiipl raloreHoB — IMPOCThIX BellecTB. B3anMonelicTBHe TaloreHoB ¢ HaTpUeM, aJlloMUHUEM. BriTecHeHHe XJI0poM Opoma Hiiu
HOJia U3 PaCTBOPOB HUX COJICH.

BzaumogeiicTBue cepbl ¢ METAINIAaMU, BOJIOPOJIOM U KHCIOPOJIOM.

B3auMonelicTBuEe KOHIIEHTPUPOBAHHON a30THOM KU CIOTHI C MENIBIO.
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[Tornomenue yriiem pacTBOPEHHBIX BELECTB MM ra3oB. BoccraHoBieHne Meau u3 ee okcuaa yriaem. O6pasibl IPUPOAHBIX COEAMHEHUH XJI0pa, CEPbI,
docdopa, yriepona, kpemuus. OOpa3ibl BaKHEHIINX JJIsI HAPOJAHOTO XO3sHCTBA Cylb(aToB, HUTPATOB, KapOOHATOB, (hocdaToB. OOpa3Ibl CTEK A,
KEpaMUKH, LIEeMEHTA.

JlabopaTtopHbie onbITHL. 7. KauecTBeHHas peakuus Ha xJiopua-uoH. 8. KauecTBeHHas peakuus Ha cynbhaT-uoH. 9. PacioznaBanue comneit ammonwus. 10.
[Tonyuenue yriaekucioro rasa u ero pacrnoznaBanue. 11. KauectBenHas peaxius Ha kapOoHaT-uoH. 12. O3HaKOMJIEHHE C PUPOTHBIMH CHUIIMKATAMH.
13. O3HakoMIIeHME C TPOAYKIIMEN CUIIMKATHOW MPOMBIIIIIEHHOCTH.

KonTponsHas padora Ne2 o teme: «HemeTtamibiy.

TEMA 4.

IpakTukym Ne 2

CBoiicTBa HEMETAIIOB U UX COeANHEHHH (3 U)

4. Pemienne 3kcnepuMeHTaldbHbIX 3a1a4 1o Teme «lloarpynna kucnopogax. 5. Pemenue skcriepuMeHTalbHbIX 3aaa4 1o teme «lloarpynmsl a3ora u
yraeponay. 6. [lonydenue, coOupanue U pacro3HaBaHUE ra30B.

TEMA 5

Opranuyveckue coeannenns (10 yacon)

BemectBa oprannyeckue W HEOPraHWYECKHE, OTHOCHUTEIBHOCTh IOHSATHUS «OPraHWYECKHe BellecTBa». lIpWumHBI MHOrooOpa3us OpraHUYeCcKHX
coeMHEeHN. XUMHUECKOE CTPOCHHUE OPTaHNYECKUX COeTMHEHUN. MOJIeKy IsIpHbIC U CTPYKTYPHBIE (POPMYJIBI OPTaHUYECKUX BEIIECTB.

MeraHn 1 3TaH: cTpoeHue MoJieKyJl. ['opeHne metana u ataHa. [leruapupoBanue 3tana. [Ipumenenue merana.

XHWMHYECKOE CTPOECHHUE MOJIEKYJIBI dTUJIeHA. JIBoliHas CBA3b. B3anmonencTBre dTHIIEHA ¢ BOAOW. Peakiuu nonumepusanuu stuieHa. [lommatuiien u
€ro 3HaucHUue.

[TonsiTHE O IPEACIBHBIX OJJHOATOMHBIX CIIUPTAX HA MPUMEPAX METAaHOJIA U dTaHOoJA. TpexXaTOMHBINA CIIUPT — TIUIEPHH.

[Tonatue o6 anpaerunax Ha IpuMepe YKCycHoOro ajbaeruaa. OKUclIeHue anbaeruaa B KUCIOTY.

OnHOOCHOBHBIE MpeleNbHble KapOOHOBBIE KHUCIOTHI Ha MpHUMEpe YKCYCcHOH kucioThl. Ee cBoiictBa u mpumeHeHue. CTeapuHOBas KHCJIOTa Kak
MPEICTaBUTEIIb KUPHBIX KAPOOHOBBIX KHCJIOT.

Peakiuu sTepupukanum v MOHITHE O CIOXKHBIX 3Qupax. JKupsl Kak ciI0kKHbIE 3QUPHI TIUIEPUHA U KUPHBIX KUCIIOT.

[TonsiTre 06 amuHOKKCITOTaX. Peakiuu nonmmkoHeH cannn. benku, ux cTpoeHne u OMoIoruyecKast pob.

[Tonsarue o6 yrneBogax. I'moko3a, ee cBoiicTBa 1 3HaUeHue. Kpaxman u nemnoso3a (B CpaBHEHHH ), UX OMOIOrHYecKas poJb.

JemoHncTpanuu. Moaenu MoJeKysl MeTaHa U IPYTUX yriieBoaopoAoB. B3aumoseiicTBue sTuieHa ¢ OpoMHOI BOIOM U pacTBOPOM IepMaHTaHaTa KaJusl.
OOpasubl dTanona U rimiepuHa. KauecTBeHHas peakiusi HA MHOTOAaTOMHBIE CHUPTHL [lomydeHue yKCyCHO-3THIOBOrO 3¢upa. OMBUICHHE KUpA.
B3aunmopeiicTBue TIIOKO3bI € aMMMAuYHBIM pacTBOpPOM oOKcuja cepeOpa. KauectBeHHass peakuuss Ha Kpaxmall. Jloka3aTeabCTBO HaJMYMs
(GYHKIMOHATBHBIX TPYII B paCTBOpaX aMUHOKHUCIIOT. ['opeHune 0enkoB (1epcTH WM NTHYbUX NepheB). L{BeTHbIE peakiinn OenKoB.

JlabopaTopHbie ombIThl. 14. M3roTtoBieHWe Mopenell MoeKys yrieBomopomaoB. 15. CpoiictBa riunepuHa. 16. B3aumopeiicTBue TFOKO3BI C
ruapokcusioMm menu (II) 6e3 narpeBanus u npu HarpeBanuu. 17. BzaumoneiicTBrue kpaxmalia ¢ HOAOM.
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Konrtponenas pabora Ne3 o reme: « Opranuueckue BeLiecTBa»

TEMA 6

O0001meHne 3HAHUI 110 XMMHUHM 32 KYPC OCHOBHOM IIKO0JIBI (7 4acoB)

DU3NYECKUI CMBICI MOPAIKOBOIO HOMEpa 3JIEMEHTA B NEPUOAMYECKOM CHCTEME XUMHUUYeCKUX 3ieMeHToB J[. M. Menaeneesa, HOMepoB nepuona u
rpynmnbl. 3aKOHOMEPHOCTH M3MEHEHUsS! CBOMCTB 3JIEMEHTOB M UX COSAMHEHHI B MepHOAaxX M TpYIIax B CBETe MPEACTaBICHUNH O CTPOEHUU aTOMOB
3JIEMEHTOB. 3HaU€HHUE MePUOINYECKOro 3aK0HA.

Tunel XUMUYECKUX CBA3EH U TUIIBI KPUCTAINIMYECKUX PEIIETOK. B3aMMOCBS3b CTPOEHMSI U CBOMCTB BEILECTB.

Knaccudukanus XMMHUECKUX PEaKIUil MO pa3IMYHbIM IPU3HAKaM (YMCIO U COCTaB pearupyrollux U oO0pas3yIoIUXCs BEIIECTB; TEIIOBONH 3()(eKT;
UCIIOJIb30BaHUE KaTAJIM3aTOPa; HAIIpaBJIeHUE; U3MEHEHHUE CTEIIEHEH OKUCIEHUS aTOMOB).

[Ipocteie U cnoxHblEe BemiecTBa. MeTauibl M HeMeTalibl. ['eHeTudyeckue psiibl MeTajlla, HeMeTallla U nepexogHoro Meramia. OKCHabl
(ocHOBHBIE, aM(OTEpHbIE U KUCIOTHBIE), THIPOKCH bl (OCHOBaHUS, aM(pOTEpHbIE I'MAPOKCUIBI U KUCIOThI) U COJIU: COCTaB, KJacCU(pUKaLus U obLue
XUMUYECKUE CBOMCTBA B CBETE TEOPUU IJIEKTPOIIMTUYECKON AMCCOLUALUH U IIPEICTABICHUN O NIPOLIECCAX OKUCIICHUSI -BOCCTAHOBIICHUS.

KonTponbhnas padora Ned « Torosast KoHTponbHas
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TemaTn4eckoe NJIAHUPOBAHHE

Kiacc Ne HaumenoBanue paznenos KosmmuectBo yacos KomnuectBo Kosmmuectso
KOHTPOJIbHBIX paboT 1a00paTOPHBIX
pabor

1 Beenenmne 5 2

2 ATOMBI XHMMHYECKHX JJI€MEHTOB 8

3 IIpocThie BemecTBa 7

4 CoennHeHue XMMHYECKHUX dJjIeMeHToB | 15 2

5 H3meHeHUs1, MPOMCXOsIIINE C 11 1
BeleCTBAMH

6 PacTtBopenne. PacTBopbl. CBoiicTBa 21 3
PACTBOPOB 3JIEKTPOJIHTOB

7 XuMHUA U KA3Hb. 1
HUTOTIO: 68 8

1 IloBTOpeHHe OCHOBHBIX BONPOCOB | 7 1
Kypca 8 kiiacca u BBeJeHHe B Kypc 9
KJjacca

2 MeTtajiabl 15

3 CsoiicTBa MeTAJLJIOB " ux | 3 6
coeMHEeHU

4 Hemertanisl 23 7

5 CBoiicTBa  HEMETALJIOB " ux | 3
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coeINHEeHM

Opranuveckue coeIMHEHU 10 4
O0o0menne 3HaAaHWMW 1O XUMUM 3a | 7

KYPC OCHOBHOHM IIKOJIbI

UToro: 68 11
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[Ipunoxenue Nel ot 2020 r. k PaGoueit nporpamme no xumuu 8-9 knacc k yueOnuky I'.E. Pyasutuca

Tematnueckuii miad mo xumuu 2021-2025 rr

KJj1accC

HaumenoBanue paszgenos

KomuuectBo yacos

KommnuectBo
KOHTPOJIbHBIX paboT

Bocnurarenbuas
pabora

Monynb «llIkonbHBIH
YPOK»

8 Kimacc

HCpBOHa‘IaHBHHe
XUMHNUYCCKHUEC ITOHATUA

25

Jenwv 3nanuii.
IIpogpeccuu, ceazannvle
¢ Xumueu
Jlenw
PACnpOCMpaHeHus.
2PAMOMHOCU.
Meswcoynapoonwiii OeHb
NOACUTBIX TH00ELL.
Meoicoynapoonwiii OeHwb
yuumens
Meorcoynapoonuiii [lens
Tonepanmuocmu
Meowcoynapoonwiii OeHwb
UHBAUOOB.
Ypox-uccnedosanue

Kucnopon. I'openue

VYpox-uccnedosanue

Bonopon

Ypox-uccneoosanue

Bopna.PacTBopsbl.

Ypox-uccnedosanue

Wi

KomuuecTBeHHbIE
OTHOIIIEHUSA B XUMUU

| O1N|O1

Ypox-uccneoosanue

Baxxneiimme kiaccel
HGOpFaHI/I'-IeCKI/IX
COEIUHEHNHU

Ypox-uccneoosanue
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[Tepuoguueckuit 3aKoH U
CTPOEHHUE aTOMa

Ypox-mooenuposanus

Crtpoenue 8 Ypok-uccneoosanue
BElIeCTBA. XUMUYECKAS
CBSI3b.
9 knacc 5 Jlenv 3uanuii.
Jlenv
[ToBTOpEHHE OCHOBHBIX PAcnpocmpanenus.
BOIIPOCOB Kypca § Kinacca 2paMOmMHOCIU.
Ipogpeccuu, cesazannvle
C Xumuetl.
6 Ypox-uccneooeanue.
Kunaccu pukanus Meswcoynapoonwiii OeHwb
XUMHYECKUX PEaKIuit NOACUTBIX TH00ELL.
10 Meswcoynapoonwiii Oerw
yuumerns.
XUMUYECKHE peaKuu B Ypox-npaxmuxym
BOJIHBIX PacTBOPax Meswcoynapoonwiii /lens
Tonepanmuocmu.
5 Meowcoynapoonwiii OeHwb
T alOrCHLL UHBATUOOB.
Ypox-uccneooeanue.
Kucsiopoa u cepa 7 Ypok-npakmuxym.
10 Ypok-uccneoosanue.
A3ort u pochop TPH3.
Vrtepoa 1 kpemHuii 8 Ypok-uccneoosanue.
TPU3.
MeTatin 11 Ypok-npakmuxym.
Ilenv Ilobeowi.
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IleppoHavyagbHBIE
npejacTaBjeHus 00
OpPraHMYecKux
BelllecTBax
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