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IosicHuTeaLHAA 3aNIUCKA

DOneKTUBHBIN Kypc «JlOMONHUTENbHbIE TIaBbl MO XWMUW» TpEIHa3HA4YeH st
obyugaroruxcst 10 kimacca, KOTOpbIE U3Y4alOT XMMHUIO Ha 0a30BOM YPOBHE, HO UM
HE0oOX0/aMMa OCHOBATENIbHAs IIKOJIbHASI MOATOTOBKA MO JTaHHOMY MPEIMETY st
noctymieHuss B BY3, wium a5 3aMHTEpEeCOBAHHBIX B TMOBBIIIEHHOM YpPOBHE
n3ydeHus: xumud. [Ipu m3ydeHnn XuMuM Ha 0a30BOM ypOBHE MHOTHE Ba’KHBIC
BOIIPOCHI HM3YYalOTCS MOBEPXHOCTHO, JUOO BooOIIe He u3ydarorcs. [lorTomy
OCHOBHAsl HAMPaBJIECHHOCTh Kypca - JaTh BO3MOXKHOCTbh 00y4YaronuMcsi 0000IINUTh
3HaHMS Ha OoJyiee BBICOKOM YpPOBHE M NpuOpecTH HOBble 3HaHud. K mpumepy,
U3y4dCHUE S, P- DIIEMEHTOB BEIETCS OYCHb IOBEPXHOCTHO, a U- 2JIEMEHTHI BOBCE HE
U3YyYaroTCcs, MOTOMY NPUOOPETEHHbIE 3HAHWSA HEJAOCTATOYHBI ISl MMOCTYIUICHUS B
By3bl, T11€ IpoGuIHpyonmM IpeMEeTOM SBIISIETCS XUMUS.

Ha3nauenne kypca - yriyOJieHHE OTICNbHBIX TeM OO0s3aTeNIbHBIX MPEIMETOB
(denepaibHOro KOMIIOHEHTA U 00s3aTENbHBIX MPEIMETOB MO BHIOOPY.

[Iporpamma npemycmaTpuBaeT O6oJiee IeTalbHOE U3YYSHUE BOIIPOCOB XUMHH S U
p-3neMeHTOB, a J-3eMeHThl OoJiee JETATbHO PAcCMATPUBAIOTCS B DIIEKTUBHOM
kypce 11 xmacca. Ilpum wu3yuyeHWHM XUMHH DJJIEMEHTOB W WX COCIWHEHUU
paccMaTpuBalOTCs, B OCHOBHOM, BOIPOCH, HE BKIIOUEHHBIE B IMPOrpamMmy
OCHOBHOTO IIKOJILHOTO Kypca.

DOneKkTUBHBIM Kypc paccunTaH Ha 34 yaca (1 yac B Hemen0) M MOCTPOEH IIO
0JIOYHO-MOAYIBHOMY MPUHIUITY, COCTOUT U3 2 MOIYJIEH:

1. Xumus HemetamioB (16 4acon).
2. Xumust metaiuioB (18 gacos)
Leas kypca - cucTteMaTu3upoBaTh U YriyOUTh 3HaHus oOydaromuxcsa 10 kiacca
M0 XMMUHU DJIEMEHTOB.
3amauu Kypca:
e pa3BUTHE U YINyOJIGHHE HEKOTOPhIX OCHOBHBIX PAa3elioB XUMHH
AJIEMEHTOB, 0a3uPysACh HA 3HAHUAX, IPHOOPETEHHBIX HA YPOBHE OCHOBHOTO

oO1iero oOpa3oBaHus.



Metoasnl u (popMbI 00ydeHHs

[Tpu mpoBeeHnn 3aHATHI PEKOMEHIYETCS UCIIOJIB30BATh CIIEIYIONTUE (hOPMBI:
® JIGKI[MU C JEMOHCTpaIMEN OIBITOB, HATJISIAHBIX TOCOOUIT U JIp.,

® CEMUHAPCKHE 3aHATHS,

® [PAKTUKYMBI,

® JIHUCKYCCHHU.

(I)OpMLI KOHTPOJIA

[Tocne 3aBepmieHMs] KaXA0ro MOAYJS MHPESYCMOTPEHO 3a4ETHOE 3aHSTHE.
OJEKTUBHBIM KypC CUMTAETCS 3aBEPIICHHBIM, €CIM 00yJaroluiics MOCETU He
MeHee 80% y4ueOHBIX 3aHSITHI U BBIMOJIHWI 3a4€THbIE PA0OTHI B BUJIE€ TECTOBBIX
pabor. TecroBas paboTra cuUMTaeTCs BBINOJIHEHHON YCHEIIHO, €Clu

obOyuarommmcs caenano 60% u 6onee 3a1aHMi.

Conep:xanue Kypca

Monayab 1. Xumusi HemeTayuioB (16 u)

Boaopon

Pacnpoctpanenne Bomopona B mpupose. OCOOCHHOCTH TIOJIOKEHHS BOJOpOJa B
nepuoaunueckor cucreme. M3oromer Bogopona. I[lomyuenne Bopopona. dusnueckue u
XAMHUYECKUE CBOMCTBA BOAOPOAA.
JieMeHThI rJIaBHoi noarpynnsl VII rpynnst

OO6mas XxapakTepruCTHKa TaJIONCHOB HAa OCHOBaHUHU UX nojiokeHus B [ICXD u crpoeHus
atoMa. CTpoeHHUE MOJIEKYJ, XMMUYECKUE CBOMCTBA, MOJYyYCHUE TajJoreHoB. BaxHeimue
COEJIMHEHUS FAJIOTEHOB, NX CBOMCTBA.
yieMeHThI IJIaBHO nmoArpynnsl VI rpynnsi

OOmrast xapakTEepUCTHKA XaJIbKOTEHOB Ha OCHOBaHWHM WX mosoxeHus B [1CXD.

Annorponus. Kucnopon. Ilepokcua Bogopona. Cepa u ee coenqunenus. [lonyuenue u



CBOWCTBA.
JJIeMEeHTHI IVIABHOM MOATPYINIbI V IPynnbl

OO6m1ast xapakTepUCTUKA AJIEMEHTOB. A30T U €r0 COCAUHEHUS.

®ochop u ero coenuHeHUs. MBIIIBSIK, CypbMa, BUCMYT U HX COCIUHEHUS.
CpaBHUTEIBHASA XapaKTEPUCTHKA.
DJieMeHThI IJIaBHoi noarpynnsl IV rpynmnsl

OO01mast XxapakTepUCTHKA 3IEMEHTOB. YTJIEPOA U €r0 COSAMHEHUSI.

Kpemunii u ero coequnenus. OO0mas xapakTepUCTHKA SJIEMEHTOB MOATPYIIBI Te€pMaHuUs
1 UX COCTMHCHUH.

Moayasb 2. Xumusi MmetajioB(18 u)

OO01mas XxapaKTepuCcTHKA CBOMCTB 3JIEMEHTOB IVIABHBIX NOATPYI NEPHOINYECKOH
cuctembl /JI.M.Menpaeneena.

3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU
CBOMCTB TMpPOCTBIX BEIIECTB. 3aKOHOMEPHOCTM B W3MEHEHUH CBOMCTB OKCHUIOB U
TUAPOKCHUIIOB.

JJIeMEeHTHI [JIAaBHOM nmoArpynns! I rpynnsi

OO6mras xapakTepucThKa 3JeMeHTOB. PU3nyeckue U XUMUYECKUE CBOMCTBA METAJIOB.
[IpaBuna xpaHeHHuss U TeXHUKA OE30MaCHOCTHU MpU padOTE CO MIETOYHBIMU METaJUIaMH.
OCHOBHBIE COEIMHEHHUS LIETOYHBIX METAJUIOB.

DJieMeHThI rJ1aBHoi noarpynmnsl Il rpynnsr

OO1as xapakTepucTuKa 3j1eMeHToB. du3nueckre 1 XUMUYECKHUE CBOWCTBAa METAIJIOB.
[IpaBuna XpaHeHHUs] M TEXHHMKA O€30MAaCHOCTH NpHU padoTe CO HICIOYHO3EMEITbHBIMU
MeTtasiaMi. OCHOBHBIE COEIMHEHUS IIEJIOYHO3EMENbHBIX MeTaioB. OcoOeHHOCTH
CBOMCTB OEpHILIIUSL U MarHusi 0 CPAaBHEHHUIO CO HIEIIOYHO3EMEIbHBIMA METAJIJIAMHU.

JueMeHThI riIaBHOM moarpynns! 11 rpynnsl

OOmiasi xapakTepUCTHKA 3JIEMEHTOB. AJIOMUHUN M €ro coenuHeHus. XHUMHUYECKUe
CBOMCTBA U ITOJyYEHHUE.

CpaBHHTe/IbHASI XAPAKTEPUCTHKA CBOMCTB JJIEMEHTOB IJABHOM M NO00YHOM

NOATPYIIIIL.



JieMeHThI M0004YHOH moarpynnsi I rpynmnsi

OO6miast xapakTepucThKa 31eMeHTOB. PU3NUeckue U XUMUYECKHE CBOMCTBA MPOCTHIX
BeniecTB. Baxkneiue coenunenus meau, cepedpa u 3o0ota. KoMmriekcHble coeIMHEHUs
JJieMeHThI 10004HO| moArpynmns! Il rpynns

OO6miast xapakTepucTHKa 31eMeHTOB. PU3NUecKue U XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB. BakHENIIME COENMHEHUS INHKA, KAAMUS, PTYTH.
JaeMeHThI M000YHOH moarpynnsl VI rpynnsi

OOmas xapakrepucTuka 31eMeHToB. du3nueckne U XMMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB. BakHENIIME COENUHEHUS XPOMa.
JaeMeHTHI MO00YHOM moarpynnbl VII rpynmnsi

OO611as xapakTepucTrka 1eMeHToB. Ou3ndeckne U XUMUYECKHE CBOMCTBA MPOCTBIX
BEIIECTB. BakHele coeIMHEHNsT MapraHiia.
JaeMeHThI M000YHON moarpynnsl VIII rpynnsi

OO01ast XxapakTepucTUKa 3JIEMEHTOB CEMENCTBA Kelle3a U TUIaTHHbL. PU3NYECKHe U

XMMHYECKHE CBOWCTBA IIPOCTHIX BEIIECTB. BaykHEeWIINE COETUHEHUS KENE3A.



Ne KoanuyecTBO
HaumenoBanue Tem
n/n 4acoB
MOIYJb 1. Xumusi HEMETAJJIOB
Bonopoa. JIBOMCTBEHHOE TTOJIOKEHUE BOAOPOAA
1 M3oTomnbl Bogopoa. [lonyuenne Bogopoaa 1
2 du3znvecKkre U XUMHUYECKHUE CBOMCTBA BOJIOPO/Ia 1
3 ["anioreHs! - NPOCTHIE BEILIECTBA: CTPOCHUE MOJIEKYI,
XMMHUYECKUE CBOMCTBA, MOJYYCHUE 1
BaxHeime coeJUHEeHUS TaJOreHOB, UX CBOMCTBA 1
5 XanbkoreHsl. O0IIas XxapaKTepUCTHKA DJIEMEHTOB. 1
AJIOTpOTIHS
6-7 Cepa u ee coequnenus. CBoiicTBa, MOIyYEHUE 2
3 OO61m1as xapakTepUCTUKA 3JIEMEHTOB TJIaBHOW MOATPYIIIIBI 1
V rpyniibl. BogopoiHbie COeTMHEHUS 2JIEMEHTOB
9-10 A30T. OKCH/JIBI a30Ta U COOTBETCTBYIOIIME UM KUCIOTHI 2
11 docdop. Oxcuasl dochopa M COOTBETCTBYIOIIUE HM 1
KHCIIOTBI
12 MBIBIK, CcypbMa, BHCMYT H HMX COCIWUHEHHS. 1
CpaBHuTEIBHAS XapaKTEPUCTHKA
13 OOmrast  xapakTEepUCTHKAa  DJIEMEHTOB  TOATPYIIIbI 1
repMaHMs U UX COCTMHEHUI
14 Yraepoa u ero coe AMHEHUS 1
15 KpeMHuuii u ero coequHeHust 1
16 3aueTHOE 3aHSITHE 1
MOAVYJb 2. XuMus MeTALJIOB
1 [[lenounsle MeTauibl W HX coeguHeHHUs. OOmas 1
XapaKTEPUCTHKA  AJIEMEHTOB  HAa  OCHOBAHMM  HX
2 [[lemouHO3eMEIBEHBIC METAJIIBI U UX COCAUHCHHS. 1
Du3nyecKkrue 1 XUMHUYECKUE CBOMCTBA
3 AOMUHUNA. XapaKTEPUCTUKA HA OCHOBAHUU €T0 1
nosioxkenus B [ICXD. AmdorepHbie cCBOWCTBA aTIOMUHUS
Coenunenus amomunus. [lomydyenue, cBoMcTBa 1
00630p METAIIOB MOOOYHBIX MOATPYII, OCOOEHHOCTH 1
CTPOEHUSI aTOMOB 3JIEMEHTOB
6 duznveckre U XMMHUUECKHUE CBOICTBA Meu, cepedpa 1




7 Baxuele coeJuHeHNUs] MeIU U cepedpa. .
KoMIniekcHbIE COeIMHEHUS
8 OO6miass ~ xapakTepUCTHKAa  DJEMEHTOB  MOOOYHOM 1
noarpynmnel VI rpynnel. @uzndeckue U XUMUUYECKHUE
CBOMCTBA MIPOCTHIX BEILIECTB - [IUHKA, PTYTH, KaJMHs
9 Baxnenmme coeqMHEeHNs [IUHKA, pTYTH, KaAMUs 1
10-11 |Baxwueimme coequHeHus Xxpoma. OKCHIIBI 1
CUJIPOKCUIBI. XPOMAThI, JUXPOMATHI 2
12 DU3NUECKUE U XUMUYECKHAE CBOMCTBA MapraHia 1
13-14 Baxwueiimue coequHeHus Mapradna. OKCuasl U )
rUIPOKCUAbI. MaHraHaT U mepMaHTraHaT
15 OO011ast XxapakTepUCTUKA PJIEMEHTOB CEMENCTBA XKee3a 1
U I1aTUHBL. PU3HYecKkre U XUMHUYECKHE CBOMCTBA
16 Baxueiimme coequnaenus xxene3a. OKCUIbI U
rugpokcuisl. deppatel U heppUTHI 1
17-18 [3aueTHOE 3aHATHE 2

TPEBOBAHMUA K YPOBHIO INTIOAI'OTOBKHA BBIITYCKHUKOB
B pesynbTaTte u3ydeHus 3JeKTUBHOTO Kypca 00y4aromuics JOIKEH
3HATH/TIOHUMATh
* POJIb XMMHUH B €CTECTBO3HAHUH, €€ CBSI3b C JAPYTMMH €CTECTBEHHBIMH HAayKaMHU,
3HAYEHUE B KU3HHU COBPEMEHHOTO OOIIECTBa;
* BRXHECHIINE XUMHYECKUE TOHATHUS: BEUIECTBO, XUMHUUYECKHUM D3JIEMEHT, aToOM,
MOJIEKYJIa, Macca arOMOB W MOJIEKYJ, WUOH, PaJUKall, aJUIOTPOIHUS, HYKIHUIbl U
W30TOIIBI, ATOMHBIE s-, p-, d-opOuranu, XUMHUYECKast CBSI3b,
AIEKTPOOTPUILIATEIBHOCTh, BAJCHTHOCTh, CTENEHb OKHUCJICHUS, TUOpUIU3aIus
opOuTaNeil, MPOCTPAHCTBEHHOE CTPOEHHWE MOJEKYJd, MOJb, MOJSpHas Macca,
MOJISIPHBIM 00bEM, BeIeCTBA MOJEKYISIPHOTO W HEMOJICKYISIPHOTO CTPOCHUS,
KOMIUIEKCHBIE COEIUHEHMS, JUCIEPCHBIE CHUCTEMbI, HCTHUHHBIE PaCTBOPHI,
ANEKTPOJUTUYECKAST AUCCOLMALNS, KUCIOTHO-OCHOBHBIE PEAKIMU B BOJHBIX

pacTBOpax, THUAPOJIN3, OKHCJICHHC KW BOCCTAHOBJICHHC, 3J3JICKTPOJHU3, OCHOBHLIC



THUIIBI PEAKIIUI B HEOPTaHUYECKOU XVMMUH;

*K1acCU(UKAINIO0 1 HOMEHKJIATYPy HEOPTAaHUYECKUX COSAMHEHUN;

YMETh

*HA3bIBATh HW3YYCHHBIC BEIIECTBA IO «TPUBHUAIBHOW» U MEXKIYHAPOIHOMN
HOMEHKJIaTypawm;

* OMPEICIISATh: BAJICHTHOCTh U CTETNIEHb OKUCJICHHUSI XMMUYECKUX AJIEMEHTOB, 3apsijl
MOHA, THUN XUMHUYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, THII
KPUCTAJUTMYECKON PEIIETKH, XapaKTep CPe/bl B BOJIHBIX pacCTBOPaX, OKUCIUTEIb U
BOCCTAHOBUTEJb, TUIIBI PEAKIIUNA B HEOPTAHUUECKON XUMUU;

* XapaKTepU30BaTh: S-, P- U d-2JIEMEHTHI MO UX IOJIOKEHUIO B MEPUOJAUYECKOMN
cucreme JI.M. MenzaeneeBa; oOmue XMMHUYECKHE CBOMCTBA METAJJIOB, OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COCAUHECHUN;

* OOBSACHSATH: 3aBUCUMOCTb CBOMCTB XMMHUUYECKOTO 3JIEMEHTAa M 00pa30BaHHBIX MM
BEUIECTB OT IIOJIOKEHUST B nepuoauueckort cucreme .M. Menneneesa;
3aBUCUMOCTh CBOMCTB HEOPraHMYECKUX BEIIECTB OT HX COCTaBa U CTPOCHHS;
MPUPOY U CIIOCOOBI 00pa30BaHUs XUMUYECKOH CBSI3H,

* BBIMOJHATh XUMHUYECKHM DKCIEPUMEHT TO0: PACMO3HABAHUIO BaKHEHUIIUX
HEOPraHUYECKUX BEILECTB; MOJIYUYCHHIO KOHKPETHBIX BEIIECTB, OTHOCSIIMXCS K
M3yYEHHBIM KJIaccaM COSMHEHU;

*OCYIIECTBJIITh ~ CAMOCTOSITEJIBHBIM ~ MOMCK  XUMHUYECKOW HHPOpMAIUU  C
WCIIOJb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (CHPaBOYHBIX, HAYYHBIX M HAy4HO-
MONYJISIPHBIX U3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IMHTepHera);
WCIIOJIB30BaTh KOMITBIOTEPHBIC TEXHOJIOTUU I 00pabOTKM | Tepenadu
uH(MOpMAIUU U €€ MPEJICTABICHUS B PA3IUYHBIX (OpMax;

* UCIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B IPAKTUUECKOMN JEATEIbHOCTU
1 TIOBCETHEBHOM KM3HU JIJIS:

*IIOHMMaHMUs  TII00AbHBIX  MOpOOJEM, CTOSIIMX  Iepe]]  YeIOBEUCCTBOM:
AKOJIOTUYECKHUX, SHEPIreTUUYECKUX U ChIPbEBBIX;

* OOBSCHEHHS] XUMHUYECKUX SIBJICHUM, TPOUCXOANIUX B TpuUponae, ObITy W Ha

IMPOU3BOACTBCE,



* SKOJIOTUYECKH TPAMOTHOTO TTOBEJICHUS B OKPYIKAIOIIEH CpeIe;

* OIICHKH BJIMSHUS XUMHUYECKOTO 3arpsi3HCHHSI OKPYXKAIOMEH Cpelbl Ha OpTraHUu3M
YeJIOBEKa U IPYTHE KUBBIE OPTaHU3MBI;

* 0e30IacHOM pabOTHI C BEIIECTBAMH B JJAOOpATOpUHU, OBITY M Ha IPOU3BOJICTBE;
*OMNPENEIICHUST BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX U OIICHKH MX TIOCIIEICTBHIA;

* pacro3HaBaHMs ¥ HICHTU(DUKAIINY BaKHEUIITUX BEIIECTB M MAaTCPHUAJIOB,;

* KPUTUYECKOI OIIEHKH JIOCTOBEPHOCTH XUMUYECKON MH(OpMAIUK, MOCTYMAIOICH

M3 pa3IMYHbIX HCTOYHHUKOB.

PexoMmenayemasi iureparypa

1. Ky3smenko H.E., Epemun B.B., IlonkoB B.A. Hawama xumun.
CoBpeMeHHBIH Kypc /s TOCTyNaouX B By3bl. - M.: Dx3ameH, 1998-2006.

2. Kyzemenko H.E., Epemun B.B. 2500 3ama4y mo xumun 1l MIKOJHHUKOB H
abutypueHToB. - M.: Mup u obpaszoBanue, 2004.

3. Xumusa. @opMyIbl ycriexa Ha BCTynuTeNbHBIX dk3ameHax /Ilox pen. H.E.
Ky3bmenko u B.W. Tepenuna. — M.: U3a-Bo Mock. yauBepcureta, 2006.

4. Xumusa: CnpaBounsie matepuanbl / Ilom pen. FO.J[.TperwbsikoBa. - M.:
Actpensb, 2002.

5. Epemuna E.A., PepkoBa O.H. KpaTkuii cnpaBOYHHK 1O XUMHH JJIs
IIKOJIBHUKOB. - M.: Mup u o6pazoBanue, 2002-2006.

6. Xumus. bosbiioi cipaBOYHMK JIs IIKOJIBHUKOB U TocTynaromux B BY3sl. -
M.: Hpoda, 1999-2001. Kysemenko H.E., Epemun B.B., Uypanor C.C.
COopHHK KOHKYPCHBIX 3aj71a4 o Xumuu. - M.: Dx3amen, 2001, 2002, 2005.

7. ®pumanti M. Xumus B neiictBuu. B 2-x 4. - M.: Mup, 1991, 1998.

8. Epemun B.B., Jlpo3noB A.A., Ky3emenko H.E., Jlyaun B.B. Y4eOuux mo
xumMun st 8-9 KkiaccoB o0mieoOpazoBaTenbHBIX MKOA. - M.: Mup wu

obpazoranue, 2004-2006.



MartepuaJIbHO- TeXHUYECKOe o0ecredeHmne

Ochamenne  kabWHETa  MPEAOCTABISET  BO3MOXKHOCTH  KOMILJIEKCHOTO
UCIIOJIb30BAHUSL CPEJICTB OOY4YEHUS] M BOCIUTAHUA, UM, IMOJTYYEHUS IEIOCTHOTO
MpeACTaBICHUsT 00 M3ydyaeMOM OOBEKTe WM siBiIeHWH. Hammdme xumMuueckoun
nabopaTtopun  oOecrneuyrBaeT BO3MOXKHOCTb — peaju3allid  HWHAUBUAYaTbHbIX
0o0pa30oBaTeNbHBIX TPACKTOPUNA OOyHAIONIMXCS, BKJIIOYAET OOYyYaloluXxcsi B
INPOEKTHbIE U  TOMCKOBO-HCCIEAOBATEIbCKUE  PaAOOTHI, AHAJIMTUYECKYIO
NESTENbHOCTh, Ja€T  BO3MOXKHOCTh  JUISL  NPOBEACHUS  HAOMIOAEHUH U
HKCIIEPUMEHTOB.

Buprtyanuzanus HEKOTOPBIX MPOLIECCOB C MCIOJIb30BAHUEM AHMMAIUU CIYXKHUT
(OpMUPOBAHMIO  HATJSAHO-00pPa3HOrO MBIIUIEHUS Yy oOywaromierocss u Ooiee
IyOOKOMY YCBOEHHUIO y4ye€OHOTro Marepuayia, Aa€T BO3MOKHOCTb C TOMOUIBIO
KOMITBIOTEPA ITPOJEMOHCTPUPOBATH SIBJIICHUS U IIPOLIECCHI, KOTOPHIE HEBO3MOKHO
MOKa3aTh B IIKOJBHON JIA0OpAaTOpPUM, HAMPUMEp SBJICHUSA, MPOUCXOMSIINE B
MUKpPOMHUDE.

Kabunet xumuu ocHaIéH:

1. TexHUYeCKUMH CpeACTBAMHU 00y4YeHUs

- HoyTOyku IRU Patriot 532 nns oOyvaromuxcs,

- KOMITBIOTEP JI YUUTES,

- IPOEKTOpP,

- IHTEpPaKTUBHAs JTOCKA.

2.CpencrBaMu HATJISIAHOCTH

- [IAPOCTEPKHEBBIE MOJIEIH MOJIEKYJI 10 HEOPTaHUYECKON XUMHUH,

- Ha0Op TaOOPATOPHBIX U MPAKTUYECKHUX PabOT,

- xomtekiuu «Crekno», «Mertamibl W CIUIaBbl», «AmtoMuHuit»y, «Habop
XUMHUUYECKUX AJIEMEHTOB», «UyryH U ctaiby, «MHHEpaibl U TOPHbIE MOPOIBDY,
«KaMeHHBIN yroJby.

3.MoayabHbIMHU CHCTEMAMHU:

- PROLog. MoaynbHas cuctemMa 3KCIEpUMEHTOB MpeAHa3HaueHa AJs [MUPPOBOTO

HN3MCPCHUS PC3YIbTATOB IMPOBCACHNA HATYPHBIX OKCIICPHUMCHTOB,



- JOKYMEHT — KaMepa NpeJHa3Ha4YeHa JUJIsl MOJIyYeHHS] U TPAHCISLUUUA B PEXUME
peasbHOr0 BPEMEHU M300paxkeHU (B TOM YHUCIIE TPEXMEPHBIX U JUHAMHUUYECKHUX )
MOJIYYEHHBIX C HEIU(PPOBBIX HOCUTENEH MH(POPMALIHH.
NudopmanuonHoe odecnieuenune
- CUCTEMa BUPTYAJIbHBIX IKCIIEPUMEHTOB T10 XUMUH,
- IM(POBOE HAIIAJHOE NMOCOOME N0 HEOPTaHUYECKOW XUMHUU U OpPraHUYeCcKOM
XUMUH,
- cUCTeMa MHHOBALlMOHHBIX CPEICTB 00y4YeHHs Ha ypoke. Xumus §-11
Juckmu:
- COOpHHK JIEMOHCTPAIIMOHHBIX OIBITOB JJIsl CPEIHEN 00pa30BaTEIbHON IIKOJIBI.
- IIKOJIbHBIM XUMHAYECKUN dKCIEpUMEHT. HeopraHnyeckast Xumus:
- Mertamnsl rnaBubix noarpyni | —1 rpymmn.
- MeTanbl m0OOYHBIX MOATPYIII.
- Y1i1epo1 U KpEMHUM.
- Azot u dochop.
- ["anorensl. Cepa.
- XMMUYECKUE PEAKIINH.
- O61iMe CBOMCTBA METAJLIOB.
HNuTepHeT-pecypcesbi:

http://www.bsmu.by/files/chem/ppt/stroenie.ppt

http://www.1-film-online.com/?p=1618#more-1618
http://www.bsmu.by/files/chem/ppt/stroenie.ppt

CocraBneHue AMEKTPOHHBIX (POPMYI U SIEKTPOHHO-TPAPUUYECKUX CXEM CTPOECHUS
aToma (aJropuT™ ACHCTBHUS).

http://kontren.narod.ru/lttrs/e_shema.pps

AHUMHPOBAHHBIC MOACIIN: CTPOCHHUEC aTOMa, aTOMHOC AP0, U30TOIILI.
http://kontren.narod.ru/lttrs/atom/SA-view.html
http://www.kontren.narod.ru/letters.html

«Enaunast xomnexius uu@poBeIX 00pa30BaTEIbHBIX PECYPCOBY

http://school—collection.edu.ru


http://www.bsmu.by/files/chem/ppt/stroenie.ppt

http://school149.avers-telecom.ru/dlrstore/d77a57d2-8cff-11db-b606-
0800200c9a66/index_mht.htm
http://school149.avers-telecom.ru/dlrstore/d77a57d3-8cff-11db-b606-
0800200c9a66/ch11_23 02.swf

Hnmepaxmusrnoe 3a0anue «I'eneTnuecKuil psij| KaJbIHs»
http://school149.avers-telecom.ru/dlrstore/d77a57d7-8cff-11db-b606-
0800200c9a66/ch11_23 06.swf
http://school149.avers-telecom.ru/dlrstore/d77a57d6-8cff-11db-b606-
0800200c9a66/ch11_23 05.swf
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