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MosichurensHast 3anucka

PaGouas nporpamma noarorosxu yuamuxcs (9 knacca k OI'D no xumuu paspaborana s
oOyuaronmxcs 9 Kiacca OCHOBHO 001e00pR30BATENBHOI IIKOIEL. IIporpamma paccuuTana na 34
Y4eOHBIX Yaca (1 uac B Henemo).
Lenb nanHoOM MporpaMMel — MOArOTOBKA O0YHaKOUMXCS K FOCY apCTBEHHOMY 9K3aMEHY 110
XHMHH 38 KypC OCHOBHOW 001me00pa3oBatepHOi MKOIbI B TECTOBOI Gopme.
OcHoBHbIE 3a8a4H 1aHHOTO Kypca:
* 3aKpenuTe, CHCTEMATH3MPORATE, pacmupur
NPUOOPETEHHbIE HA YPOKAX XUMHHU;
+ llponomkuts Gopmuposanue ymeruii PCIIATh TEOPETUUCCKUE H NPAKTHYECKUE 3a/1aYH;
« Ilpomomxurs Gpopmuposanue naBbikon paboThI CO CIIPaBOYHBIMY MaTepUAIAMH;
» IIpomomxuts Gopmuposanue npakruueckux YMEHUH U HaBBIKOB| 110 nabopaTopHoii
TEXHHUKE;
» IIponomkuTs BocuTanue yOEXKICHHOETH B 103UTHBHOM POJIM XHMUU B KU3HU

COBPEMEHHOI'0 00IECTBA, HEOOXOAUMPCTH XHMUUECKH I'PaMOTHOI'0 OTHOIIEHHS K CBOEMY
3/TOPOBLIO U OKPYXKAIOIIEH cpeze.
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B npouecce peanuzarnuu nporpammet MpEyCMaTPUBACTCSA UCMOIB30BAHUE PA3HOOOPA3HBIX HOpM

M METOI0B 00y4eHHs: Oecela, pacckas, CaMOCTOSTEIbHEIE paboThI, MPAKTHKYMBI 110 PELIEHHUIO
3ana4, 1ab0paTOPHBIE OMBITHL.

OcnosHoe foaepxanne Kypca

I. Crpoenue atroma, IpoTOH, HEWTPOH, MICCOBOE YHCIIO, 3JICKTPOH, M30TONBI. CTpoeHue
2MEKTPOHHEIX 000n04eK atoMoB anemepTor NoNe 1 — 20 ITCXD NN Mennene
2. Ilepuonnueckuii 3akon. IICXD. Pusuyeckuii CMbICT NOPAAKOBOIO HOMEPA 3JIEMEHTA,

HOMEpa rpymiibl, NEPUOAA. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKHX JJIEMEHTOR K

ux coeguuenuii B [ICXD.
3. OcHOBHBIE BONPOCHI TeMbI 1, 2. Tectuposanue.
4. Ctpoenue BemecTBa. XUMHUYECKA CBASE: KHC, KIIC, nonnas, metanueckas. CXeMbl
oOpasoBanusi. Kpucramnuueckue pemefrku. B3auMocBs3b THIIOB KPUCTAJUTHIECKUX
PCHIETOK, BUJIOB XUMHUYECKOM CBSI3H U ¢BOMCTB BEIIECTB.
OcHoBHele Bompock Tembl 4. TecTupogauue.
CTeneHs OKHMCIICHIS 1 BANCHTHOCTE XUMUUECKH

OcHosHble Bonpock! TeMsl 6. Tectupoanue.
ATOMBI U MOJIEKYTbl. XUMHYUECKHIi 3JTEMEHT. IIpocteie 1 cioxHble BemecTBa. OCHOBHBIE
KJIacChl HEOpranu4ecknx Bemects. HoNenknarypa.
9. OcHoBHble nIOHATHS TeMbI 8. TecTHpoBjHHE.

10. Xumunueckas peaxuus. [TpusHaku u YCI{OBHS MPOTCKAHUS XUMHYGCKUX PEAKLIMH.
XHMMHUYECKOE ypaBHEHNE.

11.Knaccudukanus xamuuecknx peaximii
12.0cHoBHbIe BOpockl TeMsI 11, Tecrupopanue.
13.0BP, oxuciurent, roccranorutens. Mpros anextponnoro Gananea. DneKTpOHHEIe
YPaBHEHUSI.
14.0cnoBHubie Bonpocs! Tems 13. Tectupopauue.

15.9nexrponutsl, HedekTponuThL. CTeneHs O/I. CunbHble U c1a0blg SAeKTPOIUTEL KaTHOHbI
U aHUOHBI.

16.0cHOBHBIE MTOIOKEHHUS TEOPUH O/l. VpRBHEHHUS AUCCOLMALMH KHEIIOT, OCHOBAHMIA, COJIEiA.

NCMEHTOB.
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17.Peakun noHHOTr0 OOMEHA U YCIIOBUS
18.0OcnoBHbIe Bonpockl Tem 15, 16, 17. T

19. Xumuyeckue CBOMCTBA METAILIOR: €]

Hemer

LT A

BOIIOP

aJIJIOB.
KpEMHHA.

012, KHCIOpOa, T

20.XuMHuYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, KHCIOTHBIX, aM(OT

21. XuMudeckue CBOHCTBAa OCHOBAHUINA.
22. XUMHUYECKUE CBOMCTBA KUCIIOT.
23. XUMHUECKUE CBOMCTBA COJICH.

24.1'eneTr4ecKas CBs3b Pa3iMYHBIX KJIAC(
25.0cHoBHbIE BOIIpOCck! Tem 19, 20, 21, 21
26.Yuctsie BemecTa u cMecu. [IpaBua

0QopyneBarune ¥ nocyna. Paznenenne
PacTBOPOB.
27.0cHoBHbIe Bonpockl Temsbl 26. Tectup

28.0mnpeneneHue xapakrepa Cpebl pacm:E

KauecTBeHHEbIE PEaKiiiy Ha HOHBI B P

ammonust). [lonydenue u pacno3HaBay

amMMMaKa, yrJeKuceiIoro rasa.
29.0cHoBHbIE BOIpOCh TeMbl 28. Tectup

30.Bpiuucinenne MacCoBOM 101U JEMEHT

HOJIH KOMITOHCHTA B CMCCH.

31.Pacuersl N0 XUMHUYECKOMY YPaBHEHUK
IPOJLYKTOB PEAKIIMHU M0 Macce, 00beM]

3a/1a4M ).

32.I1lepBoHayaiibHBIC CBEJICHUS 00 OpraHf4eCcKUX BelecTBax. Yriie

HETIPEACIbHBIC: METaH, 3TaH, ITUJICH,
CIIUPTHI, KAPOOHOBHIE KHCIIOTHI.

33.0cHoBHBIE BOnpockl TeMbl 32. TecTupoBanue.

34.11pobaembl 0€30MaCHOT0 UCIIOIB30BAk
KHU3IHHA. XHMH‘-IQCR’OE! "aarpuﬁmenwe OKI

TpeGoBanusi K ypo

B pe3yjbTaTe H3YUEHHsI XHMHH Yyalyecs JOJI2KHbI 3

OCHOBHEL M. TCHETY

KOppO3usl, OPraHUu4ECKUE BELLIECTBA, M
CTPYKTYPHOE 3B€HO;
OCHOBHBIE XUMHYECKHE 3aKOHBI: 3aKO0}
COXpaHEHHUs MacChl BEILLECTB;

OCHOBHBIE XMMHWUYECKUE TCOPUU: aTOM
EKTPONTUTHYECKON IUCCOLIMALIMM, TE
XUMHAYECKOTO CTPOCHUS OPraHu4YeCKu
HOMEHKJIATYPY: XUMHUUYECKUX IJIEMEHT
DUHAPHEIX CORNUHEHUN  KUCTOT, OCH(
CHUPTOB, KAPOOHOBBIX KACIOT;
K1accuUKaAUUIO: XUMUYECKHAX PEAKII]
BEIIECTB, OKCUI0B, OCHOBAHUH, KHCJI(

OHITUY TeHeTUULCKIT p4

Hx nporekanus. Mlouusie y
¢CTHPOBAHKE.
JOYHBIX, LIEI0YHO3EMEILH,
AIOTEHOB, CePEI, 23072, (o

e

cthopa,

CPHBIX.

OB BELIECTB. | eHeTUYECKH
, 23. TectupoBaHue.
DE30IACHOM paboTHI B J1a0(

i€ PALBI.

.......... B. ITpuroror
DBaHUE.
POB KHCJIOT, IIEI0YEH C I
TBOpE (X10pua-, cyandart
e ra3000pa3HbIX BELIECT]

pPBaHHUE.
A B BEnecTee. BeraucieHu
Y, KOJIHYECTBY UCXOJHOI'O

hiieTHiIeH. Kucnopoacoey

11151 BCIICCTB U XUMHYCCKH

VIKAKOIEH CPETRI U €10 TIOCTIEICTRUS.

BHIO MOAT0OTOBKH YYallHXCH

HATb/yMeTh:
JOHOMED, IOJIUMED, CTEIIEH
1 IOCTOSIHCTBA COCTaBa, I1¢
HO-MOJIEKYJISIPHOE YYEHHUE
fOpHSI CTPOCHUS aTOMa, XU
X BeuiecTs A.M.bytiiepos

0B (0T BOAOPOAA /10 KaJIbll
)RAuUU coneli; npenenLuE]

Teopust
iH
[X U Hempene!

1l B HEOPraHMYECKOU XUM

DT, coneﬁ, MOJIUMEPOB H YIUVICBOIOB,

paBHEHUS PEAKLIUNA.

bIX, ATIOMUHUS, KEIe3a.

mmennmTa
el ple A,

pparopun. JlaGoparopHoe

JOMOILLK) HHIUKATOPOB.
-, KapOOHAT-NOHBI, HOH
B BOJIOPO/Ia, KKCJI0pO/ia,

[€ MACCOBO# U OOBEMHOM

D MacChl, 00beMa WM KOJIMUECTBA OJIHOTO U3
BeliecTsa (1 oOparHble

BOAOPOAbI IIPCACJIBHBIC H

PKaAIUEe BCHICCTBA:

X peakuuil B MOBCEIHEBHOU

I, OKUCIUTENE, BOCCTAHORMUTENE, aMMOTEePHOCTE,

b [IOJIMMCPH3alliH,

PUOJIMYECKHM 3aK0H, 3aKOH

MUYECKOU CBSI3H; TCOPUIO

Ms1), TPOCTHIX BEIIECTB,
1

HH, HCOPranH4CCKUX



nosoxkenue B [ICXD u crpoeHne aToMOB: METAILIOB M HEMETAJLIOB;

(u3HYeCKHe CBOWCTBA: META/IOB U HEMETALIOB, OPraHUYECKHX COSAMHEHHIA;
XMMUYECKHUE CBOMCTBA: KUCIIOT, OCHOBAHUM, OKCHJIOB, couieil B ceete TO/I, Mmetaios u
HEMETANIOB, U3YYEHHEIX Oprasuyeckyx remiecTr. KauecTrenurie peakuun,

IIPHUPOIHBIC UCTOYHUKH U CNIOCOOBI MOJTYUSHHSI: METAJLIOB, HEMETAJUIOB, COJICH, OKCH/IOB;
BEIECTBA U MATEPHAJIBI, IUPOKO UCMIQIB3YEMBIE B IIPAKTUKE: METAILIIBI, HEMETAJUIBL,
OpPraHUYECKUE BEUICCTBA;
OCHOBHBIE COEJAMHEHUS U BAXKHEHIINX [IPEACTABUTEIICH U3yUEHHBIX KIIaCCOB
HEOPraHUYECKUX U OPraHuyuECKuX BELECTB;

npasuiaa Tb npu pabore B kabuHere XUMUHU.

Yuammuedsi J0/KHBbI YMeTh:
OIIPEACIISITh:
MOJIOKEHUE XuMuyeckoro 3emenTa B/IICXD, cocTaB 1 cTpoeHHE aToMa 3JIEMEHTA I10

NMOJIQOMCHHIO CTO B HCXB, THI BCHICCTBA O COCTABY, CTCHCHE QKHCICHUS 2ICMEHTE, THII

(-3 552

XUMHUYECKOH CBSA3H 110 XUMHUYECKOH PppMyie, BO3MOKHOCTb NPOTEKAHUS PEAKIMi HOHHOTO
oOMEHA /10 KOHIIA, OKUCIUTENb, BOCCTRHOBUTEIb, MPUHAAICKHOCTE KOHKPETHBIX PEAKIUH K
Pa3IUYHBIM TUIIAM I10 PA3JIMYHBIM [IPH3HAKAM;

HA3bIBATh: MPOCTHIC BEIIECTBA, OMHAPHBIC COCTUHECHUS, KUCIOThl, OCHOBAHUSI, COJIH,
M3y4YeHHBIE OPraHMYECKHUE BEIECTRA [I0 TPUBHATIBHON M MEXIYHAPOJIHON HOMEHKIIATYpE;
COCTaBJIATH:
3JIEKTPOHHBIE POPMYJIBI ATOMOB, XMM{YECKUE (POPMYJIbl BEMIECTB MO CTENEHN OKUCIICHUS
JIEMEHTOB, XUMHYECKUE (HOPMYIIbl OQHOBAHUMI, KUCIIOT, COJIEH, XAMUYECKUE YPaBHEHHUSI
Pa3HOro THIIA, YpaBHEHUS D1, HOHHBIC YDABHESHHS, YPABHEHHUS PEAKIUA,
XapakTepU3yOIHe XUMUYECKUE CBOUCTBA OKCH/IOB, OCHOBAHUI, KMCJIOT, COJICH, META/LIIOB
¥ HEMETAUIOB B MOJICKYJIIDHOM M MORHOM BuJie, ypaBHeHuss OBP MeTo10M 2J1€KTPOHHOTO
GajnaHca, FTeHETUYECKKE PAJibl METAJLIA U HEMETAIIA, CTPYKTYpPHbBIE (GOpMYIIbI s
OpPraHUYECKUX BEILECTB;
OOBSICHATH:

dusMyYecKuii CMBICII TOPSAKOBOTO HOMEPAa XUMHYECKOI'0 3JIEMEHTA, HOMEpA IPYIIIbI 1
Nepro/ia, 3aKOHOMEPHOCTH H3MEHEHHA CBOMCTB 2JIEMEHTOB B MEAEIaX MaJIbIX IEPHOIOB U
IJIaBHBIX MOJArPYIII, CBOKCTBA BEIIECTB HA OCHOBAHUHM BU/1a XUMHUYECKOH CBA3H H THIIA
KPUCTAILTHYECKON DETIETKU, MEXAHWIMBI KODDOZWN, MPUUUHK MHOTO0ODA3NMS
OpraHUYECKUX BEIIECTB;
XapaKkTepU30BaTh:
XUMUYECKHE DJIEMEHTHI Ha OcHOBaHME uX nojoxerus B [ICXD u ocobeHHOCTEN CTPOCHHUS
MX aTOMOB, (PU3HYCCKHUE CBOWCTBA METAILUIOB, HEMETA/LIOB, KHCIIOT, OCHOBAaHHH, OKCH/IOB,
CoJieii, KaueCTBEHHbIE PeaKMi HAa KULIOTHI, LIEN0YH, CBA3b MEXKIY COCTABOM, CTPOCHHEM,
CBOICTBAMM BEIIECTBA, CBOMCTBA BEIIECTBA HA OCHOBAHUHM BU/JId XMMUYECKOM CBA3M U TUIIA
KPHCTATMYECKOM PEILICTKH, CBOMCTBA U 00JIaCTH IPUMEHEHHS METAITHYCCKUX CIUIABOB,
METAJUIOB, HEMETAJJIOB ¥ BX COCOUHCHUM.
ITPOROJIUTE DACYETHI:
0 XUMUYECKOH GOpMYIIE COCTUHEHUS, 10 XUMUUECKOMY YPAaBHEHHIO,
BEITIOJTHSITh XUMHUYECKUN IKCTIEPUMEHT:




ITO TTOJIYUCHHUIO BEUIECTB H OIMMUCAHUIO

X CBOKMCTB, 110 PaciiO3HaB

HCOPraHU4YCCKUX COCAUHEHHH, 10 H&GIH}O,[[CHHIO 3a pa3JIMYHbIMHUA

00paIaThCcs ¢ XUMHUYECKOH MOCY 10 ¥
WCTIONBROR

0e30macHOro 00paleHus ¢ BemecTsay
IIOBEICHUSI B OKPYXKaKOILEH cpeie, o1lg
OKPYIKAIOIICH CPE/Ibl HA OPraHU3M Ye]

YCJIOBUSI PE

Konuuectro yacos B nenemo -1.
Konuuectro nerel B knacce — ue Gonee 9 ue;

Mamepuanvro-mexnuueckan 6aza:
- KAOMHET XUMMH, MYIIbTHME/Ia, HabOP BH/IC

11aboparopust, XAMUYECKas 1ab0paToOpHs.

Brympuwikonorvie ceazu: xabuHeTs HHPOPM

[ 000pynoBaHHEM;
aTh NPUOOPETEHHLIe ZHAHNUS U yMe

HUG R

OBEKa;

TOBCK.

OKaCCeT U MYJIbTUMEIHITH

ATUKH, OMOJIOTHHI

PAKTUYECKA
(M ¥ MaTepuaIaMu, SK0JIOl
PHKH BJIMSIHUSI XMMHYECKOT

AHUK) BAKHEWIITNX
SIBJICHUSIMU,

W NesSTeNRHOCTA IS
'MUECKHU IPaMOTHOTO
0 3arpsi3HEHUS

AJIM3ALIMU ITPOT'PAMMBI

b€ CPEZICTBA, BUPTYAIbHAS




KanenaapHo — TeMATHYECKOE NJIAHUPOBAHH

(€.

No | Tema | Tlo o daxry
T i shaaiain™ §
| TJ1aHy
1 | OI'D - uro 310 TaKkoe? Y 0G
2 Ctpoenue aroma.
/1. 09
3 [Mepuoauueckuii 3akon u [ICXD JI.M.Meuneneesa
4 07
- I[Mepuonuueckuii 3akoH u [ICXD JI.M.Menjeneena
AL5. 09
3 Tectuposanue 1o Teme «CTPOCHUE aTYMA M IEPUOANHECKUR
3aKOH.
A.10
6 TectupoBaHue 1o TeMe « XMMUYECKast [CBA3b)
g /0
7 CrerneHb OKMCIICHUS XMMUYECKHX DJICNICHTOB.
76. 1P
8 Tectuposanue 1o Teme «CTenenb OKULICHUS
o{_g_ // 9
b ITpocTeie U ca0XHbIE BenecTBa. OCHOBHbIC KJIACCh
HEOPraHNYECKUX BEIECTB.
6. 77
10 | Tectuposanue 1o TeMe «OCHOBHBIE KJIACChl HEOPraHHYECKUX
BCHICCTBY»
7347
11 | Xumuueckue peakumu. Kiraccubukanps XAMHIECKHX peaKLHi
20.77
12 | OKHCAUTEIbHO-BOCCTAHOBUTE/IbHBIC JCAKIUH.
L7277
13 | TecrupoBanue 1o reMe «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKium».
9 1
14 | DIeKTPONUTHL U HEITEKTPOJIUTHI
A7 7R
15 | DaexTponuTedeckas AUCCOLMAIMS KHCIIOT, WEN0UeH, Conen.
SL. 7L
16 | Uouukie ypaBHeHUS DeAKIUU
A5 TR
17 | TecrupoBaHue 1Mo TeMe « DNEKTPOJUTUICCKAs JIUCCOLHaIHsL.
HoHHBIE ypaBHEHHSI PCaKLHKN»
75 0f
18 | Xumuueckre CBOMCTBA METAJLIOB U HEMETAJLIOB.
AL OF
19 | XuMuueCcKue CBOWCTBA OKCHJIOB.
AGes
20 | XuMH49ECKHE CBOMCTBA OCHOBAHHH.
5 04




XMMHYECKHE CBOKCTBA KUCIIOT.

14 .04
22 | XuMU4ecKue CBOHCTBA conei
A9 O
23 | B3auMOCBS3b PasIM4HBIX KIIACCOB HEOPTaHUYECKUX BEIECTB.
J6. CL
24 | TecTupoBaHue N0 TeMe «XUMUYECKUE |CROFCTRA OCHORHEIX
KJIaCCOB HCOPraHM4ECKUX BEIECTBY
3. B3
25 | Ymcrsle Bemectsa u cmecH. IIpasuna GesonacHoii paboTsi B
LIKOJIbHOM Jlaboparopuu. Jlaboparopuas nocyna u
obopynosauue. Paszenenue cmecei 1 DUMCTKA BEIECCTB.
[IpuroroBieHne pacTBOpoB. 403
26 | Tectuposauue o teme «IIpasmna Th. JIaGoparophroe
0bopy ZOBaHHE H HOCY Aa».
79 03
27 | Onpenenenne xapaktepa cpejbl PacTBQpa KUCIIOT U IEJI0UECH.
Kayectsennnie peakuuu. [Tonyyenue rp3000pa3HBIX BEWIECTB.
A. 0%
28 | TectupoBanue no teme «Kauectsennnsie pPCaKLMK HA pa3jIu4HbIC
MOHBI ¥ ra3000pa3Hbie BEIIECTBAY
g vy
29 | BbluMCICHME MACCOBOM 101 XUMHMYECKO10 SeMEHTa B
BemecTse. Beluncnenne MaccoBoii nonfx BEIIECTBA B pacTBope || /4. 7
30 | PacueTsl mO XUMHYECKOMY YPABHEHHIO,
A3.07
31 | TlepBonauannHile cRenenns ob ONTAHUHECKWX RENECTRAX.
30.0%
| 32 | TectupoBauue 110 TeMe «OpraHAvecKai XuMus.
o D5
33 | XuMus H )KH3HB.
.05
34 | TectmpoBaHHE HTOrOBOE 3a KypC k=
XMMHH 9 Ki1acc. 705

Hroro:

34 yaca




Ilepeuens yuedHo —
1. Xumuueckoe o00pyj0BaHue:

4PacTRBOPUMOCTE KHCIOT, OCHOBAHMIA,

HaANPsHKCHUS METAINOBY, «Psi1 anexTp

METOAHUYECKOro odecney

coneli B ROIe», 4 INLKTPO

HHHA

TaOIMLBL: HEPHOMYECKAs CHCTEMa XUMIYeCKuX emenToB JI.1.Menseneesa,

HMHUYECKIE DI

OOTPULIATEIBHOCTH HEMETRLIOBY, «MHCTpYyKTaX 110

TeXHUKe 0e30macHoCTH», «CTpOCHHE aTOMOB METAILIIOBY, IOPTPETHI BETHKUX XHMHUKOB,

rpaduTa, MOIEIb MOJIEKYJIBI Sg;

e CD— Xumus — 21 Bek;

Alhimik www.alhimik.ru;
KOHCIEKTHI 110 XMMUH JIJIS HIKOJIBHHUK:
Xumus ais Bcex www.informika.ru;

Ypoxku xumuu Kupuiia u Medoaus.

JlonoaHuT

1. borpanosa H.H. Xumust. JIaboparopusie ¢nbitel 8 — 11 k1. — M.: A¢

2. bonpmoii cipaBounuk. Xumus — M.: Jlpo
3. 3yesa M.B_, I'apa H H. lllxoneuniii npaxy
4. Kysomenko H.E., Epemun B.B. Xumus. 2
MOCTYIAIOMmHMX B By3bl. — M.: Jlpoda, 2015;
5. Ky3bmenko H.E., Epemun B.B. Xumus. T
HznarensctBO «IOK3amen», 2017;
6. Jlugun P.A. CnpaBounuk no o0ueit u Heq
7. Xumust. 9 k. [loaroroska K MTOroBO# ar

B.H.J/loponekuna. — PocroB u/ Jlony: Jleruon, 2012;

8. XuMHsl B TECTAX, 3a/1a4aX U YIPAKHECHUS

M.: Ipoda, 2015;
9. Xomuenko ['.I1., Xomuaenko U.I'. COopru
PUA «Hosas Bonna», 2014

MOJCIIN: aTOMOB pa3/IM4YHbIC BCHICCTB,|

11abopaTopHOE 000y I0BAHKE, NIOCY 1A
KOJIOBI, XMMHUECKHE CTAKAHBI, CTYIIKH
METAJUIMYECKHUE NNATENHN WU JIOKEUK
HEOONBIINE TUIACTMACCOBHIE IITATHBBI
HQACTABKH, CTCKASHHBIC TPYOKH, Hajg
XUMHYECKHE PEAKTHBBI ISl IPOBEICH]
2. KOMIIBIOTEpHBIE MPOrPaMMbl U HHTEPHET -

OOpa3oBarenbHast KOJICKIUsL. XUMHsL
DJEeKTPOHHBIN crpaBo4HUK «Kupuiig

Xumug nag Bac www.chemd4you boox
Xumust. O0pa3oBareabHbIA CAlT 114 1

KPUCTAJUIMYECKHUX PELLET
¥ IIPUOOPBL: CKISHKH C I

, MEPHBIE WJIUHIPHI, MEH
M, METAJUIMYECKHUE IITATH

151 DKCIIEPUMEHTA.
- pECypChI:

1 Medonus»;

eelie

e/IbHAs JUTepaTypa
ha, 2008.

uxyM. Xumus. 8-9 ki — M
100 3a1a4 U ynpaKHEHHUIA |

CCThI JIs IKOJEHUKOB U T

)PraHUYECcKOi XuMuu. — M
rectauuy — 2017: yuebHo-

(. 8-9 k1. / O.C.I'abpuensH
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