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Cristallographie Géométrique Pr Mohamed EL OMARI

Chapitre 1
Les différentes classes de la matiere solide

I- Qu'est ce que un solide ?

Un solide est caractérisé par une forme bien définie et une' forte
cohésion entre ses constituants. Il peut prendre différentes formes:
cristaux, poudres, macles de cristaux, pieces de décoration, bijoux, pieces de
cuisines ....

1-Cristaux et macles de cristaux



http://www.google.co.ma/imgres?imgurl=http://www.agab.be/mineralogie/Katanga/images/derriksiteFig3_R.JPG&imgrefurl=http://www.agab.be/mineralogie/Katanga/derriksite.html&usg=__3Bad0dgGZK5A9dvHebxSTDJcp7o=&h=450&w=600&sz=25&hl=fr&start=64&um=1&itbs=1&tbnid=eh57-7i2yPxwrM:&tbnh=101&tbnw=135&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://cristallographie.free.fr/images/thumb/d/de/Monocristal_sulfate_de_cuivre.jpg/147px-Monocristal_sulfate_de_cuivre.jpg&imgrefurl=http://cristallographie.free.fr/%3Ftitle%3DSpecial:Search/Monocristaux_caract%25C3%25A9ristiques&usg=__muos-X-PYPONtvlSedb2ujVzpAc=&h=211&w=147&sz=11&hl=fr&start=43&um=1&itbs=1&tbnid=PfSlf5dgfylxwM:&tbnh=106&tbnw=74&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D36%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.multiaxes.com/images/galerie05b/bigvalzergues.jpg&imgrefurl=http://www.multiaxes.com/textes/fluorite-specimen-2-gal05.html&usg=__3QRZofaiahsJ39k9e-rJEr3ZPYQ=&h=600&w=600&sz=40&hl=fr&start=91&um=1&itbs=1&tbnid=wpLdA9TFon9oKM:&tbnh=135&tbnw=135&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www-drfmc.cea.fr/Images/astImg/35_2.jpg&imgrefurl=http://www-drfmc.cea.fr/scib/en/Phocea/Vie_des_labos/Ast/ast_visu.php%3Fid_ast%3D35&usg=__baZanWVHc7rhOS1Kgfz7JPp128M=&h=451&w=451&sz=20&hl=fr&start=77&um=1&itbs=1&tbnid=N4NC-RjqLylDuM:&tbnh=127&tbnw=127&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D72%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://planet-terre.ens-lyon.fr/planetterre/objets/Images/Img113/113-fluorine-et-quartz.jpg&imgrefurl=http://planet-terre.ens-lyon.fr/planetterre/objets/img_sem/XML/db/planetterre/metadata/LOM-Img113-2005-02-28.xml&usg=__UV2JalLaHpBE4dEosWqm62eDxyE=&h=450&w=600&sz=45&hl=fr&start=92&um=1&itbs=1&tbnid=nh4-Z8kPXvI2hM:&tbnh=101&tbnw=135&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/a/a5/Adamite_Monocristal.jpg/109px-Adamite_Monocristal.jpg&imgrefurl=http://commons.wikimedia.org/wiki/Category:Ojuela_Mine,_Mexico&usg=__OlKcugv__x759XqrpH6JiySHu1Q=&h=120&w=109&sz=5&hl=fr&start=40&um=1&itbs=1&tbnid=85ZUcCfaVEnVdM:&tbnh=88&tbnw=80&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D36%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.museum-lyon.org/pict_collections/pict_sciencesterre/monocristal.jpg&imgrefurl=http://www.museum-lyon.org/collections/collections_terre.htm&usg=__sBoA-MszKd8g353pslMtTP-hb2U=&h=170&w=121&sz=6&hl=fr&start=36&um=1&itbs=1&tbnid=SOCCf30V74tZAM:&tbnh=99&tbnw=70&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D18%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/a/af/Alun2.jpg/250px-Alun2.jpg&imgrefurl=http://fr.wikipedia.org/wiki/Alun&usg=__WfKm8Hn0kl8M1qiqdPyIbyulN2w=&h=264&w=250&sz=12&hl=fr&start=138&um=1&itbs=1&tbnid=lyxFRhegvXB5uM:&tbnh=112&tbnw=106&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D126%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.museum-grenoble.fr/images/illustrations/museum/n_quartzrose.JPG&imgrefurl=http://www.museum-grenoble.fr/museum/cristal-symphonie.html&usg=__eKrhquAfn887_4q_UKhX_u-hiyA=&h=214&w=339&sz=12&hl=fr&start=42&um=1&itbs=1&tbnid=gVGAXREC3GbNaM:&tbnh=75&tbnw=119&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D36%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.geoforum.fr/uploads/monthly_09_2007/post-1744-1190906556_thumb.jpg&imgrefurl=http://www.geoforum.fr/index.php%3Fshowtopic%3D4251&usg=__WdIF0T4k77l_TFJ5r80EJYQNGMs=&h=465&w=620&sz=29&hl=fr&start=99&um=1&itbs=1&tbnid=5MMWCeck2FrMtM:&tbnh=102&tbnw=136&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.spathfluor.com/_commun/images/op_photosmailing08-2009/1249833434.jpg&imgrefurl=http://www.spathfluor.com/_commun/textmailing/mailing08-09.html&usg=__B74r70mffaIgQGj6ZWd_8-0C0UA=&h=150&w=200&sz=7&hl=fr&start=118&um=1&itbs=1&tbnid=8jaLXFiQX_V_DM:&tbnh=78&tbnw=104&prev=/images%3Fq%3Dphotos%2Bde%2Bmonocristal%26start%3D108%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1W1GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
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2-Pieces céramiques



http://www.google.co.ma/imgres?imgurl=http://bertan.gipuzkoakultura.net/img/17/grandes/162.jpg&imgrefurl=http://bertan.gipuzkoakultura.net/eu/17/fr/8.php&usg=__GAAtnbbURVcdF4uUf2VPAU_lQuU=&h=465&w=600&sz=34&hl=fr&start=103&um=1&itbs=1&tbnid=1rFLLfwvcRYRpM:&tbnh=105&tbnw=135&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.ecoliers-berberes.info/zellige%25201.jpg&imgrefurl=http://www.ecoliers-berberes.info/artisanat%2520berbere.htm&usg=__TJFnToFNfjOIzk_JXvcFhIgeLak=&h=325&w=450&sz=98&hl=fr&start=107&um=1&itbs=1&tbnid=kQIzofzQYKI_0M:&tbnh=92&tbnw=127&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.decoracionvintage.com/images/CERAMICA%2520POTTERY%2520C155.jpg&imgrefurl=http://www.decoracionvintage.com/ceramique-vintage-c155-p-215.html%3Flanguage%3Dfr%26currency%3DEUR&usg=__GYEIKIg0ZXvVz30-9NYdjmkYEHI=&h=600&w=600&sz=79&hl=fr&start=32&um=1&itbs=1&tbnid=WnfiumXfypAWgM:&tbnh=135&tbnw=135&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D18%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://ma.roc.free.fr/photos%2520exterieurs/ceramique.jpg&imgrefurl=http://www.casafree.com/modules/newbb/viewtopic.php%3Ftopic_id%3D8431&usg=__bhxKkxFSHnD0pPT-SD5kkleh3EE=&h=640&w=480&sz=48&hl=fr&start=56&um=1&itbs=1&tbnid=7IYA2e5750XkYM:&tbnh=137&tbnw=103&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.tunisie-annonce.com/upload2/201003/tunisie-annonce.com/photos/93269_20100318_130013.jpg&imgrefurl=http://www.tunisie-annonce.com/DetailsAnnonceAutres.asp%3Fcod_ann%3D160080&usg=__Lh5SRZGmoSDNZRjY3zkv_doWAzE=&h=465&w=519&sz=42&hl=fr&start=95&um=1&itbs=1&tbnid=KzmXVAszyUl_FM:&tbnh=117&tbnw=131&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.elle.fr/var/plain_site/storage/images/deco/guide-shopping/tous-les-guides-shopping/cadeaux-faux-semblants/trompe-l-oeil/6769147-2-fre-FR/trompe_l_oeil.jpg&imgrefurl=http://www.dekio.fr/deco/rechercher/trompe%2Bl%2Boeil/ceramique_3&usg=__CGXr7ZLwYn98k9LdNkSrZ4C3F_k=&h=350&w=273&sz=57&hl=fr&start=1&um=1&itbs=1&tbnid=8ZWvkvDS6UhGnM:&tbnh=120&tbnw=94&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26tbnid%3D8ZWvkvDS6UhGnM:%26tbnh%3D0%26tbnw%3D0%26um%3D1%26hl%3Dfr%26sa%3DX%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26imgtype%3Di_similar%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.maxicook.com/products_images/z1038.jpg&imgrefurl=http://shopping.cherchons.com/r/pieces-x9.html&usg=__CRQLo3B3xrZD1BvIhoDB3jSSWtc=&h=580&w=820&sz=68&hl=fr&start=108&um=1&itbs=1&tbnid=uWBySrtBNDJFWM:&tbnh=102&tbnw=144&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D90%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.arteus.fr/img_produits/vue1/w350h350/EVR194001250.jpg&imgrefurl=http://shopping.orange.fr/C_5050324/bols.html%3FSort%3D20%26DiscountMin%3D1&usg=__FAnNqFRdvpAwDUReERmHk8lEhT0=&h=350&w=350&sz=33&hl=fr&start=123&um=1&itbs=1&tbnid=G4FUmL1jD8L8uM:&tbnh=120&tbnw=120&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D108%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://static.letsbuyit.com/filer/images/fr/products/original/38/79/mini-cocottes-en-ceramique--2-pieces--030l_5216312-5216312.jpg&imgrefurl=http://www.letsbuyit.fr/product/9819380/batteries-de-cuisine/mini-cocottes&usg=__ZumBuOAn9Qaeoa412O2o-mWOPGA=&h=300&w=300&sz=45&hl=fr&start=180&um=1&itbs=1&tbnid=6Q6sDF1x-5ri6M:&tbnh=116&tbnw=116&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D162%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.marieclairemaison.com/data/images/photos/F0/7d968d232euleurs.jpg&imgrefurl=http://www.dekio.fr/deco/rechercher/Vaisselle/ceramique_3&usg=__u3fQExyZib9IZPxGiuiq4_uG_fA=&h=430&w=430&sz=27&hl=fr&start=227&um=1&itbs=1&tbnid=EZoYcujk4OAA7M:&tbnh=126&tbnw=126&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D216%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.decoracionvintage.com/images/ceramic_potteryC116.jpg&imgrefurl=http://www.decoracionvintage.com/ceramica-vintage-60s70s-made-germany-c116-p-120.html%3Flanguage%3Dfr&usg=__NC8SYikFgHH1tsz-gfjIPqDahy4=&h=600&w=600&sz=93&hl=fr&start=64&um=1&itbs=1&tbnid=TPw70QSpnqfsIM:&tbnh=135&tbnw=135&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.eco-sapiens.com/images/produits_big/Arbre-a-bulles/61907.jpg&imgrefurl=http://www.eco-sapiens.com/reponse.php%3Fr%3Dartisanal&usg=__15gBZssvLcNeBtdYY5NvU7zlJIs=&h=500&w=306&sz=120&hl=fr&start=57&um=1&itbs=1&tbnid=jefMnsSxQq7GZM:&tbnh=130&tbnw=80&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.castorama.fr/produits/586924_g.jpg&imgrefurl=http://www.dekio.fr/deco/rechercher/zen_5/Castorama_6/Site%2520marchand_7&usg=__OPxZuhk_Q-jpDKEbOEDBj1ph8Bc=&h=250&w=250&sz=10&hl=fr&start=50&um=1&itbs=1&tbnid=fDfZO9d1nijtUM:&tbnh=111&tbnw=111&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D36%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.fundacioabertis.org/img/fotos/pto_cult02_03.jpg&imgrefurl=http://www.fundacioabertis.org/fr/rsc/pto_cult02.php&usg=__fJG1wQZLcAggcevz9bZm3uw-ryI=&h=215&w=166&sz=9&hl=fr&start=177&um=1&itbs=1&tbnid=wWtyGdn2MkBZxM:&tbnh=106&tbnw=82&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D162%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://forcemat-reseau.fr/blog/normandie_centre_idf/files/2009/04/ceramiste.jpg&imgrefurl=http://forcemat-reseau.fr/blog/normandie_centre_idf/tag/ceramique/&usg=__oa0hgZT_gBn-Ushrm1-Z2nwFQuo=&h=435&w=333&sz=41&hl=fr&start=176&um=1&itbs=1&tbnid=EqZyL0ZScb5WZM:&tbnh=126&tbnw=96&prev=/images%3Fq%3DPHOTOS%2BDE%2BPIECE%2BDE%2BCERAMIQUE%26start%3D162%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://pagesperso-orange.fr/ardenne.agricole/magazine/organdi.jpg&imgrefurl=http://pagesperso-orange.fr/ardenne.agricole/magazine/13.html&usg=__cK-dMyZOiIxaSoB-1ygzZSZOOT8=&h=320&w=320&sz=20&hl=fr&start=20&um=1&itbs=1&tbnid=WsGjflhPth8W7M:&tbnh=118&tbnw=118&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D18%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.mega-prix.com/admin/documents/articles/20070718160236.jpg&imgrefurl=http://www.fluo-fluos.com/verresfluo.php&usg=__DMwUJoqzZCijEeXUVwYUnd0gDvs=&h=224&w=150&sz=23&hl=fr&start=126&um=1&itbs=1&tbnid=OvpwRCivdWkWeM:&tbnh=108&tbnw=72&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D108%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.idee-decoration-vitrine-magasin.com/images/piece-table-verre-formia-ambre-v5030.jpg&imgrefurl=http://www.idee-decoration-vitrine-magasin.com/animaux-verre-murano-objet-verre-murano/piece-table-verre-formia-couleur-ambre-v5030-p-25479.html&usg=__Ks9zvZb6xnPXtenTrMj4sEgQ6oE=&h=600&w=600&sz=25&hl=fr&start=4&um=1&itbs=1&tbnid=hFeqTSE3z7TBmM:&tbnh=135&tbnw=135&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26um%3D1%26hl%3Dfr%26sa%3DX%26rlz%3D1R2GGLL_fr%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.hotfrog.fr/Uploads/PressReleases/Articles-sur-mesure-personnalises-en-verre-souffle-bouche-faconne-main-de-couleur-Formation-Fours-18447_image.jpg&imgrefurl=http://www.hotfrog.fr/Entreprises/Ets-Milesi-Verrerie-de-Perouges/Articles-sur-mesure-personnalises-en-verre-souffle-bouche-faconne-main-de-couleur-Formation-Fours-18447&usg=__ENUBQC9MXShqcYLiW_MgZ1nyep4=&h=220&w=293&sz=13&hl=fr&start=124&um=1&itbs=1&tbnid=L3wotpHAcYHmiM:&tbnh=86&tbnw=115&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D108%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://leblogdelachieuse.unblog.fr/files/2008/06/s4200075.jpg&imgrefurl=http://leblogdelachieuse.unblog.fr/tag/gateau-individuel/page/2/&usg=__SZ3YcLdBZBwcI7c1ucB5XSRufAo=&h=1704&w=2272&sz=952&hl=fr&start=173&um=1&itbs=1&tbnid=1XlAkqVP1MLlZM:&tbnh=112&tbnw=150&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D162%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.artht.fr/artht/wp-content/gallery/vitrailfusing-faisceau/dscn4285.jpg&imgrefurl=http://www.artht.fr/artht/&usg=__228dI6umDo0Jggw23vSALV8pCXs=&h=2560&w=1920&sz=1806&hl=fr&start=68&um=1&itbs=1&tbnid=eqbwslKVd8uuSM:&tbnh=150&tbnw=113&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://data0.eklablog.com/l-atelier-de-jamin/mod_html24803_11.jpg&imgrefurl=http://l-atelier-de-jamin.eklablog.com/vitraux-au-plomb-p24803&usg=__t2Zj6a_LaWKESNfwqDTbYDvYlh8=&h=666&w=500&sz=137&hl=fr&start=63&um=1&itbs=1&tbnid=9THu0QdU0rHPBM:&tbnh=138&tbnw=104&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.atelierverrenature.com/upload/Image/1244811509-final%2520%255B800x600%255D.JPG&imgrefurl=http://www.atelierverrenature.com/atelier/nature/8/restauration-vitraux.html&usg=__emJTVXK0evkXcjXrs5CE-ult5TM=&h=600&w=800&sz=91&hl=fr&start=59&um=1&itbs=1&tbnid=YIXsw4b8lrSdDM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://colaurelavie.com/images/tiffanyimg2.jpg&imgrefurl=http://colaurelavie.com/tiffany.html&usg=__xKWGzeYksJ5XleC1G3rngQlXYbQ=&h=474&w=400&sz=171&hl=fr&start=85&um=1&itbs=1&tbnid=209FUNJw7d6gsM:&tbnh=129&tbnw=109&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D72%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://fr.shoppingapis.kelkoo.com/ctl/go/offersearchGo?.ts=1272205480028&.sig=W_weffsWmAF8YZj2OaxRnSx.ocQ-&catId=100007613&localCatId=100007613&comId=186301&offerId=3fb9b573c89760375de2f5d761fa380e&searchId=10769876_1272205480025_1927479558&affiliationId=96929487&country=fr&wait=true&ecs=ok
http://www.google.co.ma/imgres?imgurl=http://www.sayann.com/img/p/102-649-large.jpg&imgrefurl=http://shopping.orange.fr/C_10000719/bijoux-fantaisie.html%3FSort%3D18%26Page%3D10&usg=__ZaCH6Av5mJ4nf2vxi1NfjPGnLFE=&h=400&w=400&sz=44&hl=fr&start=27&um=1&itbs=1&tbnid=NOD3iGIPK4yL6M:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D18%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://img.alibaba.com/photo/230343838/Top_grade_quality_crystal_glass_jar.jpg&imgrefurl=http://french.alibaba.com/product-gs/top-grade-quality-crystal-glass-jar-230343838.html&usg=__YEaKYqlg0iOK5rTmPkImEtUApLA=&h=755&w=800&sz=57&hl=fr&start=302&um=1&itbs=1&tbnid=HCG9AGN1CVLKBM:&tbnh=135&tbnw=143&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D288%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://img.alibaba.com/photo/286317499/Borosilicate_glass_tube.jpg&imgrefurl=http://french.alibaba.com/product-gs/borosilicate-glass-tube-286317499.html&usg=__wbuaB4DBjTsrbtxmJfB0WjUuth8=&h=1158&w=1731&sz=195&hl=fr&start=287&um=1&itbs=1&tbnid=HjXB1G3PinY5WM:&tbnh=100&tbnw=150&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D270%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.ethnologie.culture.fr/verre/inventionverre/techniques/img-02/23_verresouffle_faconnage.jpg&imgrefurl=http://www.ethnologie.culture.fr/verre/inventionverre/techniques/verre-souffle_xht03.html&usg=__SuwuKH_PWSU4U9Tuj8Pl9I9ZZu8=&h=318&w=270&sz=25&hl=fr&start=77&um=1&itbs=1&tbnid=3W70FqwkPvS6qM:&tbnh=118&tbnw=100&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D72%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.verreriedesvignobles.fr/travail/blowing.jpg&imgrefurl=http://www.verreriedesvignobles.fr/travail.html&usg=__tA3xfXChzNHFp6ViOp7AhJfoF6o=&h=266&w=398&sz=88&hl=fr&start=53&um=1&itbs=1&tbnid=IwN2oH_KaWlCAM:&tbnh=83&tbnw=124&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bverre%26start%3D36%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
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5-Pieces en métal



http://www.google.co.ma/imgres?imgurl=http://www.creavea.com/medias/9502.jpg&imgrefurl=http://www.creavea.com/emporte-piece-plastique-trefle_boutique-acheter-loisirs-creatifs_1959.html&usg=__wuaOLf964sH9yMwC2p1sbIjfv-A=&h=800&w=800&sz=37&hl=fr&start=4&um=1&itbs=1&tbnid=bJlEHxT7Qvt_hM:&tbnh=143&tbnw=143&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26um%3D1%26hl%3Dfr%26sa%3DX%26rlz%3D1R2GGLL_fr%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://img.alibaba.com/photo/263694055/Plastic_Injection_Part.jpg&imgrefurl=http://french.alibaba.com/product-gs/plastic-injection-part-263694055.html&usg=__MVmqBFbQL_ocu5rOkebxUxfyAlM=&h=600&w=800&sz=56&hl=fr&start=55&um=1&itbs=1&tbnid=_slk3F5_oC1lRM:&tbnh=107&tbnw=143&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D54%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.marieclairemaison.com/data/images/photos/F0/G_334854.jpg&imgrefurl=http://www.dekio.fr/deco/rechercher/blanc_2/verner%2520panton_4/Mags_7&usg=__6WjTtzsmezhrKNFfbiidl-M26N0=&h=430&w=430&sz=30&hl=fr&start=79&um=1&itbs=1&tbnid=IoR0_wrEYwI-vM:&tbnh=126&tbnw=126&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D72%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.le-design.fr/images/nook_1.jpg&imgrefurl=http://www.le-design.fr/blog/page/6/&usg=__czCpYn02SprrIsNw_5aOZiHezXM=&h=447&w=448&sz=132&hl=fr&start=290&um=1&itbs=1&tbnid=H7BYcap7-loW4M:&tbnh=127&tbnw=127&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D288%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://i89.servimg.com/u/f89/11/59/78/02/massue10.jpg&imgrefurl=http://cgi.ebay.fr/Jonglerie-Set-de-3-Massues-PRIMA-Une-de-Play-/150401525461&usg=__EBF7qQAFwzDrr4G3_Wo6PASfYbo=&h=400&w=400&sz=75&hl=fr&start=375&um=1&itbs=1&tbnid=sMVq6ajJZAAX5M:&tbnh=124&tbnw=124&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D360%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.new.mcsp.pl/katalogi/image/5566.jpg&imgrefurl=http://www.fr.mcsp.pl/%3Fac%3Dczesci%26page%3D1%26gr%3D16%26mcsp%3Dc7c71434afea0b418230abfa6bd84478&usg=__ymaD_AMs2ih-Djb0IQY3lHMwXtY=&h=480&w=640&sz=12&hl=fr&start=153&um=1&itbs=1&tbnid=KEaJ2l4kn6FhGM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D144%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.usinage-plastique-dnpi.com/images/deco/pieces-plastique/diapo01B.jpg&imgrefurl=http://www.usinage-plastique-dnpi.com/fr/pieces-plastique.php&usg=__3zq4hxDKb_mG7h2DZ7aKjUNYBEg=&h=382&w=498&sz=34&hl=fr&start=388&um=1&itbs=1&tbnid=lRnwBIesnsV9dM:&tbnh=100&tbnw=130&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D378%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.usinenouvelle.com/expo/img/boulons-en-ptfe-000126759-4.jpg&imgrefurl=http://www.usinenouvelle.com/expo/visserie-o1212.html%3Fg%3D2&usg=__qnI8ZHC5tyjC82IFN9h2UxhRnDI=&h=467&w=467&sz=21&hl=fr&start=479&um=1&itbs=1&tbnid=QWHbXf-0HSF5qM:&tbnh=128&tbnw=128&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D468%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.astral-creations.fr/catalog/images/cameo%2520fleur%2520plastique%2520ovale%252040x30mm.jpg&imgrefurl=http://www.astral-creations.fr/catalog/cabochon-camey-c-354_288_285.html&usg=__BhOZvVtPLV0zeY17aoreQWo5hT0=&h=350&w=350&sz=34&hl=fr&start=580&um=1&itbs=1&tbnid=QffeTqEbRcR6ZM:&tbnh=120&tbnw=120&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D576%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://starwarsvalais.romandie.com/get/4804/Snowtrooper_2_light.JPG&imgrefurl=http://starwarsvalais.romandie.com/category/4804/15763&usg=___isOyC9ltgUAaVC7ClM76BF7g2Y=&h=1280&w=960&sz=194&hl=fr&start=387&um=1&itbs=1&tbnid=ZXVy6Y7t0mRKFM:&tbnh=150&tbnw=113&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D378%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://cm1cm2.ceyreste.free.fr/camion_zis150/camion_zil130.jpg&imgrefurl=http://cm1cm2.ceyreste.free.fr/camion_zis150.html&usg=__txFChq7wwbOG62xhPC-jjQH-ItQ=&h=373&w=737&sz=26&hl=fr&start=515&um=1&itbs=1&tbnid=1E76v2JkXxAShM:&tbnh=71&tbnw=141&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D504%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.seatibizafrance.info/Atelier/Panneaudeporte/panneau1.jpg&imgrefurl=http://www.seatibizafrance.info/Atelier/Panneaudeporte/index.php&usg=__2nil-TBOZSjMRGsCViU2vZW9WYs=&h=480&w=640&sz=41&hl=fr&start=363&um=1&itbs=1&tbnid=59vSiQB5wVz1dM:&tbnh=103&tbnw=137&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D360%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.groupe-sipa.com/images/illustration/zoom/zoom-glaciere.jpg&imgrefurl=http://www.groupe-sipa.com/piece-technique-plastique.php&usg=__Pzq7e5uLnZJ0iNIiBCncYc3aeXs=&h=350&w=250&sz=16&hl=fr&start=516&um=1&itbs=1&tbnid=9fKuJD9jF3pyzM:&tbnh=120&tbnw=86&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D504%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.leblogdelusinagedeprecision.com/wp-content/uploads/smide_polymere_3.jpg&imgrefurl=http://www.leblogdelusinagedeprecision.com/2008/09/26/piece-plastique-%25E2%2580%25A6-so-what/&usg=__hKINR8YIQD4ukEMZyQ96Sv0QL3A=&h=301&w=300&sz=21&hl=fr&start=588&um=1&itbs=1&tbnid=7qCNKlgXVLduKM:&tbnh=116&tbnw=116&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D576%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.easyplast.fr/image/granule-multi-color.jpg&imgrefurl=http://www.easyplast.fr/matiere-granule.php&usg=__RwAMkWBBnxT0DDpSf3YFeKiOkYI=&h=350&w=500&sz=86&hl=fr&start=147&um=1&itbs=1&tbnid=TfpB4OL1B7noVM:&tbnh=91&tbnw=130&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Ben%2Bplastique%26start%3D144%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://img.alibaba.com/photo/276934883/Metal_Film_Precision_Resistor.jpg&imgrefurl=http://french.alibaba.com/product-gs/metal-film-precision-resistor-276934883.html&usg=__IYfE3bTj5L-3Ebz9WIZIADNu0ww=&h=640&w=640&sz=27&hl=fr&start=473&um=1&itbs=1&tbnid=BgIIssVzyeoDKM:&tbnh=137&tbnw=137&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26start%3D468%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.philippejamet.org/wiki/images/4/4a/Soldering_gun.jpg&imgrefurl=http://www.philippejamet.org/wiki/index.php%3Ftitle%3DFer_%25C3%25A0_souder&usg=__vuupQ5ebIDSubPx3z-fVGc6G3b8=&h=225&w=300&sz=26&hl=fr&start=498&um=1&itbs=1&tbnid=j3fd-MxEyLlXcM:&tbnh=87&tbnw=116&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26start%3D486%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.fumeursdepipe.net/images/systemes.jpg&imgrefurl=http://www.fumeursdepipe.net/premiere.htm&usg=__SClAcKx8Z6C7CeO_e62mU3RF7Jc=&h=500&w=438&sz=32&hl=fr&start=128&um=1&itbs=1&tbnid=sZKblpkfMQmDEM:&tbnh=130&tbnw=114&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26start%3D126%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.reiter-plv.com/image/petite_piece_metallique_12.jpg&imgrefurl=http://www.reiter-plv.com/petite_piece_metallique.php&usg=__oBxTI3uUNjo9hI0ORv9lZVuij10=&h=481&w=600&sz=30&hl=fr&start=13&um=1&itbs=1&tbnid=QY5yzb_u8rN_HM:&tbnh=108&tbnw=135&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26um%3D1%26hl%3Dfr%26sa%3DX%26rlz%3D1R2GGLL_fr%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://www.mon-accordeon.com/images/faqs/faqMUS008_B.jpg&imgrefurl=http://www.mon-accordeon.com/faq-musique-p3.html&usg=__wGmNKN9m_zzJJGpxd-GdjmJiUXo=&h=457&w=467&sz=20&hl=fr&start=286&um=1&itbs=1&tbnid=FodGwoLW1REGgM:&tbnh=125&tbnw=128&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26start%3D270%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
http://www.google.co.ma/imgres?imgurl=http://pagesperso-orange.fr/kbcb/kbcgizbigoudenn/jeudegalochebigo/bv000002.jpg&imgrefurl=http://pagesperso-orange.fr/kbcb/kbcgizbigoudenn/jeudegalochebigo/index.html&usg=__rJhMvxLdZRd3aQ4s6ucwr0_B6EI=&h=287&w=384&sz=17&hl=fr&start=500&um=1&itbs=1&tbnid=RnyiFjohCmXVLM:&tbnh=92&tbnw=123&prev=/images%3Fq%3Dphotos%2Bde%2Bpiece%2Bmetallique%26start%3D486%26um%3D1%26hl%3Dfr%26sa%3DN%26rlz%3D1R2GGLL_fr%26ndsp%3D18%26tbs%3Disch:1
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IT- Structures d'un solide

Dans un solide les espéces chimiques qui le constituent, les constituants,
s'organisent dans des structures géométries bien définies mettant en jeu des
liaisons chimiques particulieres. Deux formes structurales limites de I'état
solide existent :

o structure cristalline : les constituants du solide sont rangés de maniére
réguliére et périodique dans un réseau tridimensionnel. Une structure
cristalline est une géométrie particuliere et anisotrope.

Exemples : cristaux, métaux, sels, ....

e structure amorphe ou vitreuse : aucun ordre périodique n‘est présent
entre les constituants ; c'est une géométrie variable. La forme amorphe
est un état métastable et anisotrope.

Exemples : plastiques, verres, caoutchouc, ...
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Un solide est généralement caractérisé par une température de fusion
bien définie, qui correspond au passage de |'état solide a I'état liquide. Par
fois, cette transformation passe par des étapes intermédiaires qui
correspondent a celle d'un liquide visqueux. Il s'agit d'états mésomorphes (les
cristaux liquides).

ITI-Constituants d'un solide

Les solides se différent les un des autres par leurs
constituants chimiques (atomiques, moléculaires, ioniques ou métalliques), par
les liaisons chimiques entre eux et par leurs arrangements dans le volume du
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solide. Cette distribution dans |'espace constitue ce qu'on appelle le réseau
cristallin. Parmi les catégories des solides, on distingue :

o les solides moléculaires : les cristaux sont formés par une juxtaposition
de molécules selon un arrangement géométrique bien déterminé. La
cohésion des cristaux est assurée par des forces de Van Der Waals (Ex :
CO;, glace).

e les solides covalents : on les appelle aussi les solides atomiques. Les
cristaux sont formés directement par des atomes. Pratiquement, seuls
les éléments non métalliques de la colonne 14 (C, Si) donnent ce type des
solides. La cohésion des cristaux est assurée par des liaisons.covalentes
étendues a la totalité du cristal (Ex : Carbone diamant et graphite).

o les solides ioniques : les cristaux se sont des‘assemblages d'ions
positifs et d'ions négatifs. La cohésion des cristaux est assurée par des
forces électrostatiques entre les ions de charges contraires (Ex : sel de
la cuisine).

o les solides métalliques : les cristaux se sont des assemblages d'atomes
métalliques, qui peuvent &tre considérés comme des cations positifs qui
baignent dans un nuage d'électrons. En fait, ce nuage d'électrons n'est
que l'ensemble des électrons de valence de tous les atomes du cristal
(Ex : Fer, Cuivre, Or, ..).



