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Bevf_gkdb_� ]hju� gZ� MjZe_� y\eyxlky� h^gbf� ba� ohjhrh
bamq_gguo� ]_heh]bq_kdbo� h[t_dlh\�� <� oh^_� ^ebl_evgh]h� �[he__
���� e_l��bamq_gby�gZdhie_g� h[rbjguc�fbg_jZeh]bq_kdbc�fZl_-
jbZe��Hg� \� agZqbl_evghc� kl_i_gb� jZaghjh^_g� b� hljZ`Z_l� wlZiu
jZa\blby� fbg_jZeh]bb�� D� gZklhys_fm� \j_f_gb� gZaj_eZ� g_h[oh-
^bfhklv�ijb\_^_gby�gZdhie_gghc�bgnhjfZpbb� \� khhl\_lkl\b_� k
kh\j_f_gghc�ghf_gdeZlmjhc�b�deZkkbnbdZpb_c�

GZbemqrbf�j_r_gb_f�wlhc�ijh[e_fu�y\ey_lky�fbg_jZeh-
]bq_kdbc�dZ^Zklj��l��d��hg�kh^_j`bl�dhgp_gljbjh\Zggmx�bgnhj-
fZpbx�h[�h[t_dl_��DZ^Zklj�iha\hey_l�j_rZlv�ke_^mxsb_�aZ^Zqb�
kbkl_fZlbaZpbx�fZkkb\Z�^Zgguo��hij_^_e_gb_�mjh\gy�bamq_ggh-
klb�jZaguo�fbg_jZeh\��ijh\_^_gb_�kjZ\gbl_evgh]h�ZgZebaZ�fbg_-
jZevgh]h�khklZ\Z�jZaguo�h[t_dlh\�b�l��^��Ijbf_gbl_evgh�d�Bev-
f_gkdbf� ]hjZf� wlh�dZ^Zklj�mjh\gy� ©dhfie_dkª� �GbdZg^jh\��Dh-
[yr_\��������

Ih�f_j_�gZdhie_gby�gh\hc�fbg_jZeh]bq_kdhc�bgnhjfZpbb
b� kh\_jr_gkl\h\Zgby�ghf_gdeZlmju�dZ^Zklj�^he`_g�i_jbh^bq_-
kdb� ^hihegylvky� b� h[gh\eylvky��Hiul� lZdhc� jZ[hlu� \�Bevf_g-
kdhf� aZih\_^gbd_�bf__lky��Gb`_�ijb\h^ylky�jZ[hlu��\�dhlhjuo
kh^_j`blky�bgnhjfZpby�ZgZeh]bqgh]h�lbiZ�

�����]��²�Iml_\h^bl_ev��;_j_abg���������ijb\h^blky����gZ-
a\Zgbc�fbg_jZeh\�
�����]��²�Iml_\h^bl_ev� �<Zkg_ph\�b�^j��� ����������gZa\Z-
gbc�
�����]��²�Fbg_jZeu�Bevf_gkdh]h� aZih\_^gbdZ� �fhgh]jZ-
nby�ih^�j_^��ZdZ^��:��G��AZ\Zjbpdh]h�������������gZa\Zgby�
����� ]�� ²� DeZkkbnbdZpby� fbg_jZeh\�Bevf_gkdh]h� aZih-
\_^gbdZ��FZdZjhqdbg��FZdZjhqdbgZ�������������gZa\Zgbc�
�����]��²�Kibkhd�fbg_jZeh\�\�klZlv_�©Gh\h_�h�fbg_jZeZo
Bevf_gª��Ihih\�������������gZa\Zgby��\�l��q������fbg_jZev-
guo�\b^h\�b���²�Zfhjngu_�\_s_kl\Z�
�����]��²�Fbg_jZeu�Bevf_gkdbo�]hj� �Dh[yr_\��Iheydh\�
�����������gZa\Zgbc��\�l��q������fbg_jZevguo�\b^Z�
Ihke_^gbc�dZ^Zklj�������]h^Z��y\ey_lky�gZb[he__�iheguf�

d�lhfm�`_�hg�bf__l�kms_kl\_ggh�bgmx�kljmdlmjm��q_f�ij_^u^m-
sb_��Hkgh\guf�hlebqb_f�_]h�y\ey_lky�lh��qlh�^ey�dZ`^h]h�fbg_-
jZeZ�ijb\h^blky�hkgh\gZy�bgnhjfZpby��<�ihke_^gb_�]h^u��ihke_
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\uoh^Z�wlh]h�dZ^ZkljZ��FF:�[ueb�jZajZ[hlZgu�b�j_dhf_g^h\Z-
gu�d�ijbf_g_gbx�gh\u_�deZkkbnbdZpbhggu_�ijbgpbiu�^ey�g_-
dhlhjuo�hkgh\guo�]jmii�fbg_jZeh\�b�mlhqg_gZ�bo�ghf_gdeZlmjZ�
Zfnb[heh\���������p_heblh\���������kex^��������

GZklhysZy�jZ[hlZ�y\ey_lky�jZa\blb_f�dZ^ZkljZ������]h^Z�k
khojZg_gb_f� _]h� kljmdlmju��<� dZ^Zklj_�� \� khhl\_lkl\bb� k� j_dh-
f_g^Zpbyfb� FF:�� kbkl_fZlbabjh\Zgu� bf_xsb_ky� ^Zggu_� ih
fbg_jZeZf�Bevf_gkdbo�]hj�gZ�gZqZeh������]h^Z��<�jZ[hl_�ijb\h-
^blky�djZldZy� kijZ\dZ�ih�bklhjbb�fbg_jZeh]bq_kdbo�bkke_^h\Z-
gbc�\�Bevf_gkdbo�]hjZo��h[km`^Zxlky�\hijhku�deZkkbnbdZpbb�b
ghf_gdeZlmju�g_dhlhjuo� ]jmii�fbg_jZeh\��=eZ\ghc� qZklvx� jZ-
[hlu�y\ey_lky�kh[kl\_ggh�dZ^Zklj�fbg_jZeh\��\dexqZxsbc�ijZd-
lbq_kdb�\k_�ba\_klgu_��dh]^Z�eb[h�mihlj_[ey\rb_ky�\�ebl_jZlm-
j_��l_jfbgu�ih�fbg_jZeZf�Bevf_gkdbo�]hj�k�\u^_e_gb_f�fbg_-
jZevguo� \b^h\�� khhl\_lkl\mxsbo� kh\j_f_gghc� ghf_gdeZlmj_�� b
jZagh\b^ghkl_c�� Djhf_� lh]h�� ijb\h^blky� djbklZeehobfbq_kdZy
deZkkbnbdZpby�fbg_jZevguo�\b^h\�ih�:��K��Ih\Zj_gguo��������

DJ:LDBC�HQ?JD�BKLHJBB�FBG?J:EH=BQ?KDH=H
BAMQ?GBY�BEVF?GKDBO�=HJ

Bklhjby� bamq_gby� Bevf_g� ^_lZevgh� ijhke_`_gZ� \� kijZ-
\hqgbd_�©Fbg_jZeu�Bevf_gkdh]h�aZih\_^gbdZª���������\�h[rbj-
ghc�]eZ\_�<� B��Dju`Zgh\kdh]h�hk\_s_gZ�bklhjby�fbg_jZeh]bq_-
kdh]h�bamq_gby�[he__�q_f�aZ�ihelhjZ�klhe_lby��K\_^_gby�ih�bklh-
jbb�bamq_gby�Bevf_g�jZaebqghc�kl_i_gb�^_lZevghklb�ijb\h^ylky
\�im[ebdZpbyo�gZmqgh]h�b�gZmqgh�ihimeyjgh]h�ieZgZ�²�jZaebq-
guo�iml_\h^bl_eyo�� [b[ebh]jZnbq_kdbo� kijZ\hqgbdZo�� [mde_lZo
b�l��i���;_j_abg��������;_eh]m[�b�^j���������;mlhjbgZ��������b�^j���

<� i_jbh^� k� dhgpZ�XVIII �]h� ^h� gZqZeZ�XIX �]h� klhe_lbc� \
x`ghc� qZklb� Bevf_gkdbo� ]hj� \_ebkv� bgl_gkb\gu_� jZ[hlu� ih
ihbkdm�kex^u��fmkdh\blZ���I_j\u_�him[ebdh\Zggu_�k\_^_gby�h[
Bevf_gkdbo�]hjZo�fu�gZoh^bf�\������]��m�I� K��IZeeZkZ��IZeeZk�
�������]^_�hg�mihfbgZ_l�©kex^ygu_�dhib�ijb�Q_[Zjdme_ª��Z�lZd-
`_�ha_jh� ©Bf_gdmevª�b�\ha\urZxsbcky�\hae_�g_]h� ©Bf_glZmª�
Khh[sZ_lky�lZd`_�h�gZoh^d_�a_e_gh]h�ihe_\h]h�riZlZ��+HUPDQQ�%��
������b�r_jeZ��K_\_j]bg��������

GZqZehf� bamq_gby� fbg_jZeh\� Bevf_gkdbo� ]hj� ke_^m_l
kqblZlv�ihk_s_gb_�bo�e_lhf������]��g_f_pdbf�fbg_jZeh]hf��dhe-
e_dpbhg_jhf� b� iml_r_kl\_ggbdhf� Bh]Zghf� F_g]_�� Hg� hibkZe
a^_kv����fbg_jZeh\��\�lhf�qbke_�pbjdhg��g_n_ebg��lhiZa��[_jbee
�F_g]_��������������������0HQJH���������Hg�i_j\uc�h[jZlbe�\gb-
fZgb_� gZ� hkh[uc� khklZ\� ]eZ\ghc� ]hjghc� ihjh^u�� keZ]Zxs_c
Bevf_gkdbc� oj_[_l�� ij_^eh`b\� \u^_eblv� __� \� hkh[uc� lbi� ²
bevf_gkdbc�]jZgbl�(fbZkdbl)��<�h[jZapZo��i_j_^Zgguo�B��F_g]_
^ey� bamq_gby� ba\_klguf� mq_guf� lh]h� \j_f_gb�� [ueb� hldjulu
gh\u_�fbg_jZeu��bevf_gbl� �Jha_�=��� ������5RVH�*����������fhgZ-
pbl��&H���;j_cl]Zmil��������wrbgbl��&H���%HU]HOLXV��������

<_^msZy�jhev�\�hj]ZgbaZpbb�]hjguo�ijhfukeh\�b�ihbkdZo
f_klgh]h�kujvy�^ey�gm`^�jZa\b\Zxs_cky�ijhfure_gghklb�AeZ-
lhmklh\kdh]h�]hjgh]h�hdjm]Z��dm^Z�\oh^be�FbZkkdbc�aZ\h^��ijb-
gZ^e_`bl�I��I��:ghkh\m��k������]��²�gZqZevgbd�hjm`_cghc�nZ[-
jbdb�� iha^g__�²� \k_]h� hdjm]Z���?`_]h^gh� hg� hj]Zgbah\u\Ze� ^h
iylb�ihbkdh\uo�iZjlbc��H^gbf�ba�j_amevlZlh\�wlh]h�y\behkv�hl-
djulb_�jy^Z�f_klhjh`^_gbc�dhjmg^Z�\�Bevf_gkdbo�]hjZo��i_j\h_
khh[s_gb_�� ;Zj[hl� ^_�FZjgb�� ������� dhlhju_� aZeh`beb� hkgh\m
Z[jZab\ghc�ijhfure_gghklb�MjZeZ�

<������]h^m�Bevf_gu�ihk_sZ_l�ba\_klguc�fbg_jZeh]�=mk-
lZ\� Jha_�� jZ[hlZ\rbc� \� khklZ\_� wdki_^bpbb� :dZ^_fbb� GZmd
:��=mf[hev^lZ��<�h[jZapZo�kh[jZgghc�bf�dhee_dpbb�[ue�hldjul
gh\uc�fbg_jZe�²�dZgdjbgbl��5RVH�*���������
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Ihbkdb� b� jZajZ[hldZ� dhjmg^Z� b� kZfhp\_lh\� h[mkeh\beb
jZa\blb_� ]hjguo�jZ[hl�\�Bevf_gkdbo� ]hjZo��\kdju\Zebkv�gh\u_
i_]fZlblh\u_� `beu�� dZf_gguc� fZl_jbZe� ijh^he`Ze� ihklmiZlv
bkke_^h\Zl_eyf�� Hldju\Zxlky� gh\u_� fbg_jZeu�� q_\dbgbl��&H�
�5RVH�*����������kZfZjkdbl��<�� �5RVH�+����������obhebl� �+HUPDQQ
R. H., Auerbach J., 1846).

<lhjZy�iheh\bgZ�XIX �\_dZ�gZqbgZ_lky�hldjulb_f�gh\h]h�fb-
g_jZeZ� ²� bevf_ghjmlbeZ�� gZc^_ggh]h� b� bamq_ggh]h� jmkkdbf� mq_-
guf�� fbg_jZeh]hf� b� djbklZeeh]jZnhf�G� B�� DhdrZjh\uf� �������
I� <��?j_f__\uf�hibkZg�i_j\uc�\�Jhkkbb�]_ev\bg��?j_f__\��������

<�p_ehf��\�XIX �\_d_�jZaebqgufb�bkke_^h\Zl_eyfb�\g_k_g
agZqbl_evguc� \deZ^� \� bamq_gb_� fbg_jZeh]bb� Bevf_gkdbo� ]hj�
[ueh�hldjulh�b�hibkZgh����fbg_jZeh\��\�l��q����²�gh\uo��Ijh\_-
^_gu�dZjlh]jZnbq_kdb_�jZ[hlu��<������]h^m�B��B��J_^bdhjp_\uf
khklZ\e_gZ�i_j\Zy� dZjlZ� dhi_c��<� ����� ]h^m�B��<��Fmrd_lh\uf
khklZ\e_gZ� i_ljh]jZnbq_kdZy� dZjlZ�Bevf_g�� lZd`_� k� mdZaZgb_f
dhi_c��Fmrd_lh\���������<������]h^m�F��I��F_evgbdh\�ijb\h^bl
i_j\h_� kbkl_fZlbq_kdh_� hibkZgb_� fbg_jZevguo� dhi_c� Bevf_g-
kdbo� ]hj�� Z�gmf_jZpby�dhi_c��\\_^_ggZy�bf��ijh^he`Z_lky�\�gZ-
klhys__�\j_fy��F_evgbdh\��������

<�gZqZe_�XX � \_dZ�Bevf_gu�ihk_sZxl�b�bamqZxl�ba\_kl-
gu_�Jhkkbckdb_�]_heh]b�b�fbg_jZeh]b��:��I��DZjibgkdbc��hibkZe
ibjhdk_gu���:��?��N_jkfZg� �f_ahebl��gZljhebl���:��K��;_eygdbg
�Zfnb[heu��ibjhdk_gu��lZevd��ribg_ev�b�^j����<��B��<_jgZ^kdbc
�bdkbhebl���<��B��Dju`Zgh\kdbc� �ih\_eebl�� lhjbl� b� ^j���� AZjm-
[_`gufb�fbg_jZeh]Zfb�[ueb�hibkZgu��wrbgbl��<���+DXVHU�HW�DO��
�������]_Zjdkmlbl��djbheblbhgbl��lhfk_ghebl��%öggild, 1913).

1911—19��� ]]� — jZ[hlZ_l� JZ^b_\Zy� wdki_^bpby�:dZ^_fbb
GZmd�ih^�jmdh\h^kl\hf�<��B��<_jgZ^kdh]h��KqblZ_lky��qlh�bf_ggh
<��B��<_jgZ^kdhfm� ijbgZ^e_`bl� b^_y� h]jZgbq_gby� \�Bevf_gkdbo
]hjZo�]hjguo�ijhfukeh\�b�kha^Zgby�]hkm^Zjkl\_ggh]h�aZdZagbdZ�

���fZy������²�ijbgyl�^_dj_l�Kh\_lZ�GZjh^guo�DhfbkkZ-
jh\�h�kha^Zgbb�\�Bevf_gkdbo�]hjZo�=hkm^Zjkl\_ggh]h�Fbg_jZeh-
]bq_kdh]h�AZih\_^gbdZ��ih^ibkZg�Ij_^k_^Zl_e_f�KGD�<� B��Mevy�
gh\uf� �E_gbguf��� <� ����� ]h^m� aZih\_^gbdm� ijbk\h_gh� bfy
<��B��E_gbgZ��Kha^Zgb_�aZih\_^gbdZ�k\yaZgh�k�Zdlb\ghc�^_yl_ev-
ghklvx�G��F��N_^hjh\kdh]h�b�:��?��N_jkfZgZ��K�wlh]h�\j_f_gb
ijZdlbq_kdb� ij_djZsZ_lky� ]hjgh^h[u\ZxsZy� ^_yl_evghklv� \
Bevf_gkdbo� ]hjZo�� b� gZqbgZ_lky� ijbgpbibZevgh� gh\uc� wlZi� bo
fbg_jZeh]bq_kdh]h� bamq_gby�� oZjZdl_jbamxsbcky� gZmqghc� gZ-
ijZ\e_gghklvx�bkke_^h\Zgbc�

<� i_j\uc� i_jbh^� wlh]h� wlZiZ� �^h� ����� ]��� gZ� l_jjblhjbb
Bevf_gkdh]h� aZih\_^gbdZ� jZ[hlZeb� hl_q_kl\_ggu_� mq_gu_�

?��<� :jZeh\_p��F��K��:nZgZkv_\��=��I��;ZjkZgh\��>��K��;_eygdbg�
;�� :� ;_j_abg�� :�� G�� AZ\Zjbpdbc�� :�� :�� B\Zgh\�� I�� <�� DZebgbg�
:��:��DhaZdh\Z��<��B��Dju`Zgh\kdbc��K��>��Ihih\��D��B��Ihklh_\�
J��;��Jm[_ev��F��I��JmkZdh\��:��:��KZmdh\��G��G��Kfbjgh\��:��B��Kb-
fhgh\��:��=��Lblh\��=��I��Q_jgbd�b�^jm]b_��Kj_^b�fbg_jZeh]bq_kdbo
jZ[hl� wlh]h� i_jbh^Z� ke_^m_l� hlf_lblv� jZ[hlu�:��B��Kbfhgh\Z�
hibkZ\r_]h����fbg_jZeh\�

AZ\_jrZ_lky� wlhl�i_jbh^�ba^Zgb_f�\� ����� ]h^m�fhgh]jZnbb
©Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZª� ih^� j_^Zdpb_c� ZdZ^_fbdZ
:��G��AZ\Zjbpdh]h��\�dhlhjhc�ijb\h^blky�hibkZgb_�����fbg_jZeh\�

Kj_^b�bkke_^h\Zl_e_c�\lhjhc�iheh\bgu�XX �klhe_lby��bam-
qZ\rbo� bevf_gkdb_� fbg_jZeu�� g_h[oh^bfh� hlf_lblv� lZdbo� bk-
ke_^h\Zl_e_c��dZd��:��G��EZ[mgph\� �ZgZlZa�� ]Zgbl���E��W��JhlfZg
�k\h^gZy�jZ[hlZ�ih�ibjhdk_gZf�b�Zfnb[heZf���I��Y��Yjhr��[Zkl-
g_abl���B��?��FZevp_\��i_j\uc�gZ�MjZe_�ljbiebl���<� B��Kl_iZgh\
�ljb�nlhjZexfbgZlZ�ba�dhib������;��:��FZdZjhqdbg����fbg_jZeh\�
\�l��q��h^bg�gh\uc�²�n_j]mkhgbl�[_lZ��K_����<��Y��E_\bg� �fhgh-
]jZnby�ih� ]_heh]bb�Bevf_g��\�dhlhjhc�kh^_j`blky�fgh]h�fbg_-
jZeh]bq_kdhc�bgnhjfZpbb��\�l��q����gh\uo�^ey�B=A�fbg_jZeh\��

D������]h^m�[eZ]h^Zjy�^_yl_evghklb�^bj_dlhjZ�B=A�ZdZ^_-
fbdZ�<� :��Dhjhl__\Z��gZijZ\e_gghc�gZ�mkbe_gb_�fbg_jZeh]bq_-
kdbo�bkke_^h\Zgbc��\� aZih\_^gbd_�[ueZ�kh[jZgZ� ]jmiiZ�\ukhdh-
d\Zebnbpbjh\Zgguo� mq_guo�fbg_jZeh]h\� b� fheh^uo� ki_pbZeb-
klh\�� dhlhju_�ihqlb�p_ebdhf� khkj_^hlhqbebkv� gZ� bamq_gbb�fb-
g_jZeh\�Bevf_g��Eb^_jZfb�bkke_^h\Zgbc�y\eyxlky��<��H��Ihey-
dh\��hibkZe����fbg_jZeh\��\�l��q��gh\uc�²�fZdZjhqdbgbl���;��<��Q_k-
ghdh\� ���� fbg_jZeZ�� \� l� q�� gh\u_� ²� k\y`bgbl�� mrdh\bl��
<�� :�� Ihih\� ���� fbg_jZeh\�� \� l� q�� gh\uc� ²� iheydh\bl��K_���
:��=��;Z`_gh\� ����fbg_jZeh\��\�l��q��gh\u_�±�nlhjhjbol_jbl��dZ-
ebckZ^ZgZ]Zbl��nlhjhfZ]g_abhZjn\_^khgbl���GZ^h�hlf_lblv� lZd-
`_��?��<��;_eh]m[��jZ[hlu�ih�iheblbibb�kex^��b�:��K��<ZjeZdh\Z
�jZ[hlu� ih� fbg_jZeh]bb� ]bi_j[Zablh\� Bevf_g��� <� ����� ]h^m
him[ebdh\Zg� gZb[he__� iheguc� dZ^Zklj� fbg_jZeh\� Bevf_gkdbo
]hj�� \dexqZxsbc� ���� gZa\Zgbc�� \� l�� q�� ���� fbg_jZevguo� \b^Z
�Dh[yr_\�� Iheydh\�� ������� <� ����²��� ]]�� fbg_jZeh]bq_kdhc
]jmiihc�AZih\_^gbdZ�ijh\_^_gZ�j_\baby�\k_o�^Zgguo�ih�Zfnb[h-
eZf�Bevf_gh]hjkdh]h�dhfie_dkZ��mklZgh\e_gh����fbg_jZeh\�wlhc
]jmiiu��\�l��q��²����gh\uo�^ey�Bevf_g��GbdZg^jh\�b�^j���������

GZklhysbc�dZ^Zklj�ho\Zlu\Z_l�\_kv�i_jbh^�fbg_jZeh]bq_-
kdh]h�bamq_gby�Bevf_gkdbo�]hj��kh^_j`bl� ����gZa\Zgby��\�l��q��
fbg_jZevguo�\b^h\�²������jZagh\b^ghkl_c�²����
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<HIJHKU�GHF?GDE:LMJU�FBG?J:EH<

F_`^mgZjh^ghc�Fbg_jZeh]bq_kdhc�:kkhpbZpb_c�aZ����e_l
^_yl_evghklb� ijh\_^_gZ� [hevrZy� jZ[hlZ� ih� kbkl_fZlbd_� b� gh-
f_gdeZlmj_� fbg_jZeh\�� <� gZklhys_c� jZ[hl_� bkihevah\Zgu� gh-
f_gdeZlmjgu_�jZajZ[hldb�FF:�ihke_^gbo�e_l���Gbd_ev��FZg^Z-
jbgh�� ������Gbd_ev�� =jZck�� ������Nickel�� ������� jZ[hlu� ih� dhg-
dj_lguf�]jmiiZf�ijb\h^ylky�\�khhl\_lkl\mxsbo�jZa^_eZo�

GZ�hkgh\_� agZqbl_evgh]h�h[t_fZ� Z\lhjkdbo�jZ[hl�b� kijZ-
\hqghc� ebl_jZlmju�� Z� lZd`_� bf_xsboky� obfbq_kdbo� ZgZebah\
fbg_jZeh\��ijh\_^_g�ghf_gdeZlmjguc�ZgZeba�fbg_jZeh\�Bevf_-
gh]hjkdh]h�dhfie_dkZ��j_amevlZl�dhlhjh]h�ijb\h^blky� \�gZklhy-
s_c� jZ[hl_�� Kibkhd� gZa\Zgbc� fbg_jZeh\� ihemqbeky� ^h\hevgh
]jhfha^dbf����3 ghf_jZ���ihwlhfm�hg�jZa^_e_g�gZ�^\Z�

<�i_j\hf�kibkd_��lZ[e�����ij_^klZ\e_gu�fbg_jZevgu_�\b^u
b� jZagh\b^ghklb�� \u^_e_ggu_� \� khhl\_lkl\bb� k� kh\j_f_ggufb
j_dhf_g^Zpbyfb�FF:�

<h� \lhjhf� kibkd_ (lZ[e�� �)� \� ZenZ\blghf� ihjy^d_� ij_^-
klZ\e_gu�gZa\Zgby�fbg_jZeh\��dhlhju_�\�kh\j_f_gghc�ghf_gdeZ-
lmj_� y\eyxlky� mklZj_\rbfb�� ^bkdj_^blbjh\Zggufb� beb� bf_xl
]_ffheh]bq_kdh_�agZq_gb_��Z�lZd`_�ghf_gdeZlmjgufb��gh�ijbf_-
g_ggufb�g_ijZ\bevgh��beb�hrb[hqgh���QZklv�gZa\Zgbc�ijbf_g_-
gZ� d� kf_kyf�� eb[h� y\ey_lky� l_jfbgZfb� ]jmii� beb� bahfhjnguo
jy^h\�� �Wlhl�kibkhd�hljZ`Z_l�wlZiu�bamq_gby�fbg_jZeh]bb�Bev-
f_g�b�jZa\blby�fbg_jZeh]bq_kdhc�deZkkbnbdZpbb�

LZdh_�jZa^_e_gb_�gZ�^\Z�kibkdZ�iha\hebeh�bgnhjfZpbhggh
jZa]jmablv�hkgh\ghc�kibkhd�²�fbg_jZevguo�\b^h\��lZ[e������qlh
y\ey_lky�hlebqb_f�gZklhys_]h�dZ^ZkljZ�hl�ZgZeh]bqgh]h�dZ^Zkl-
jZ������]h^Z��Dh[yr_\��Iheydh\��������

<� k\yab� k� gh\ufb� j_dhf_g^Zpbyfb�FF:� ijh\_^_gh� gh-
f_gdeZlmjgh_�mlhqg_gb_�fbg_jZeh\�ke_^mxsbo�]jmii�b�k_jbc�

=jmiiZ�Zfnb[heh\� �/HDNH�� ������ /HDNH� HW� DO��� �������DeZk-
kbnbdZpbhgguc�ZgZeba�fbg_jZeh\�wlhc�]jmiiu�[ue�kZfuf�keh`-
guf�wlZihf�jZ[hlu��l� d��j_dhf_g^h\ZggZy�FF:�d�ijbf_g_gbx
ghf_gdeZlmjZ� EbdZ� kh^_j`bl� jy^� eh]bq_kdbo� ijhlb\hj_qbc� b
ghf_gdeZlmjguo� g_^hjZ[hlhd�� Ihwlhfm� gZfb� [ueZ� jZajZ[hlZgZ
ijbgpbibZevgh� gh\Zy� deZkkbnbdZpbhggZy� ko_fZ� b� ^hiheg_gZ
ghf_gdeZlmjZ�fbg_jZeh\�]jmiiu�Zfnb[heh\�²�©FZljbqgZy�fh-
^_ev� ghf_gdeZlmju� Zfnb[heh\ª�� Blh]hf� wlhc� jZ[hlu� y\ey_lky
\u^_e_gb_����dhg_qguo�qe_gh\�b�bo�ZgZeh]h\��\�l� q��²����gh\uo
gZa\Zgbc� Zfnb[heh\� ^ey� Bevf_gh]hjkdh]h� dhfie_dkZ� �GbdZg^-
jh\�b�^j���������

=jmiiZ� ]jZgZlh\��Obfbq_kdb_� khklZ\u� ]jZgZlh\� jZkkfhl-
j_gu�\�k_jbyo�l\_j^uo�jZkl\hjh\��\u^_e_gh���fbg_jZevguo�\b^Z�
ij_^klZ\e_guo�jZagh\b^ghklyfb�

=jmiiZ� ibjhdk_gh\� �Fhjbfhlh� b� ^j��� ������� Obfbq_kdb_
khklZ\u� ibjhdk_gh\� jZkkfhlj_gu� \� khklZ\_� k_jbc� l\_j^uo� jZk-
l\hjh\� �Gbd_ev�� ������� KhklZ\u� ©w]bjbg�Z\]blh\ª� jZkkfhlj_gu
gZ� ^bZ]jZff_� ljhcghc� k_jbb� l\_j^uo� jZkl\hjh\�>b�W]�=^� �0J�

Fe3+-Fe2+���>hdZaZgh� kms_kl\h\Zgb_� lj_o� ibjhdk_gh\�� ^bhikb^Z�
w]bjbgZ�� ]_^_g[_j]blZ��dZ`^uc�ba�dhlhjuo� khklhbl�ba�^\mo�jZa-
gh\b^ghkl_c��GZ� mdZaZgghc� ^bZ]jZff_� \� ihe_� w]bjbgZ� \u^_e_g
k_dlhj�� \� dhlhjhf� &D�ij_h[eZ^Z_l�gZ^� 1D�� qlh�g_� khhl\_lkl\m_l
khklZ\m�w]bjbgZ�ih�hij_^_e_gbx��Ibjhdk_g��khklZ\�dhlhjh]h�kh-
hl\_lkl\m_l�wlhfm�k_dlhjm��gZfb�gZa\Zg�dZevpbhw]bjbghf� �lZd-
`_�khklhbl�ba�^\mo�jZagh\b^ghkl_c���jZkkfZljb\Z_lky�dZd�gh\uc
fbg_jZevguc�\b^��y\ey_lky�jZkijhkljZg_gguf�fbg_jZehf�ibjhd-
k_g�ihe_\hriZlh\uo�`be�K_eygdbgkdh]h�[ehdZ��dhib�����������

=jmiiZ� ibjhoehjZ� �+RJDUWK�� �������GZ� hkgh\_� j_\babb� ob-
fbq_kdbo� ZgZebah\� ih^l\_j`^_gu� ljb� fbg_jZeZ�� ibjhoehj�
iexf[hibjhoehj�� fbdjhebl�� \u^_e_gu� jZagh\b^ghklb�� >jm]b_
fbg_jZeu�wlhc�]jmiiu��[_lZnbl��FZdZjhqdbg�b�^j���������Ihih\Z
b� ^j��� ������ b� mjZgibjhoehj� �;hgrl_^l�Dmie_lkdZy�� ������� ih
khklZ\m�khhl\_lkl\mxl�ibjhoehjm��Z�mjZgfbdjhebl��Ihih\Z�b�^j��
������²�fbdjheblm�mjZgh\hfm��<�dhiyo����b����hibkZg�©[ehfkl-
jZg^blª� �Dju`Zgh\kdbc�� ��2���FZdZjhqdbg b� ^j��� ����;�FZdZ-
jhqdbg���������Z�\�dhib�����²�©f_g^_e__\blª��FZdZjhqdbg�b�^j��
1963; FZdZjhqdbg���������Wlb�fbg_jZeu�bf_xl�h[smx�nhjfmem�
(Ca,U)<1(Nb,Ti,Ta)2(O,OH)7�� dhebq_kl\h� dZlbhgh\� ihabpbb�:�f_-
g__����©=b^jhoehjª�J��=_jfZggZ�ba�dhib�����+HUPDQQ��������ij_^-
klZ\e_g�<��B��K_fzgh\uf� �K_fzgh\�b�^j��� �������dZd� ]b^jhibjh-
oehj�1E2O5 Â��²��+22��<h�\k_o�kemqZyo�wlh��ih�\b^bfhfm��h^bg�b
lhl�`_�fbg_jZe��g_�^hbamq_gguc�kh\j_f_ggufb�f_lh^Zfb�

J_^dha_f_evgu_� (Levinson, 1966) b�j_^dhf_lZevgu_�fbg_-
jZeu��Mlhqg_gu�obfbq_kdb_�khklZ\u��<\_^_gu�gh\u_�^ey�Bevf_g
gZa\Zgby�� ^Z\b^bl��/D��� lhjhwrbgbl�� <� k_jbb� dhemf[blZ�lZglZ�
eblZ�\u^_e_gu�jZagh\b^ghklb�

=jmiiZ�kex^ (Rieder et al., 1998).�I_j_kfhlj_g�kibkhd�kex^
b�bo�obfbq_kdb_�khklZ\u��I_j_\_^_gu�\�l_jfbgu��[bhlbl��e_ib-
^hebl�� pbgg\Zev^bl�� Neh]hibl� ij_^klZ\e_g� \� gh\hf� ihgylbb
�2+� !� )��� \u^_e_gu� jZagh\b^ghklb�� <\_^_gu� gh\u_� gZa\Zgby�
nlhjfmkdh\bl��F1�� neh]hibl��F1�� ihebeblbhgbl��F�� ihebeb-
lbhgbl��F1.

=jmiiZ�p_heblh\��&RRPEV�HW�DO����������Kh]eZkgh�j_dhf_g-
^Zpbb�FF:�\�gZa\Zgby�fbg_jZeh\� ]jmiiu�\\_^_gu�obfbq_kdb_
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kbf\heu� q_j_a� ^_nbk�� ]_ceZg^bl�1D��nbeebikbl�.��rZ[Zabl�&D�
Z�lZd`_�kmnnbdku�^ey�ihebfhjnh\��ZgZevpbf��K��klbev[bl��F�

=jmiiZ�ribg_eb��JZkkfhlj_gu� obfbq_kdb_� khklZ\u�fbg_-
jZeh\�\�k_jbyo�l\_j^uo�jZkl\hjh\� �[bgZjguo�b�ljhcguo���<u^_-
e_gu�jZagh\b^ghklb�

>ey�fbg_jZeh\�bahfhjnguo�jy^h\�b�]jmii��Z�lZd`_�fbg_-
jZeh\��kh^_j`Zsbo�obfbq_kdb_�ijbf_kb��\u^_e_gu�jZagh\b^gh-
klb� �h[hagZq_gu� ijbeZ]Zl_evgufb��� qlh� agZqbl_evgh� jZkrbjy_l
ij_^klZ\e_gb_� h� khklZ\_� fbg_jZeh\�� \klj_q_gguo� \� jZaebqguo
]_heh]bq_kdbo�mkeh\byo�beb�ZkkhpbZpbyo�

LZ[ebpZ��

FBG?J:EU�BEVF?GKDBO�=HJ

��fbg�
\b^Z
�jZagh-
\b^g�

GZa\Zgb_
fbg_jZeZ�
jmkkdh_

(Zg]ebckdh_�

Obfbq_kdZy�nhjfmeZ�
kbg]hgby��bahfhjn. jy^�
]jmiiZ��jZagh\b^ghklv

F_klh
gZoh^db

:\lhj�u���]h^
�Z\lhjkdh_
gZa\Zgb_�

1 2 3 4 5
 1 :amjbl

(azurite)
Cu2+

3(CO3)2(OH)2,
fhg�

�d������ Ebk_gdh�D��B��
1834

�f_^gZy�kbgv�
 2 :eeZgbl��&H�

(allanite-(Ce))
Ca(Ce,Y)Fe2+(Al,Fe3+)2-

(SiO4)(Si2O7)O(OH),
fhg��

�]j��wib^hlZ

�d����� Hermann R.,
1841

(Ural-Orthit)

2/1
�

:eeZgbl��&H�
eZglZgh\uc
(lanthanian

allanite-(Ce))

Ca(Ce,La,Y)Fe2+-
(Al,Fe3+)2(SiO4)(Si2O7)-

O(OH),
fhg��

hlg��Ce:La ~ 1:1

;ZaZ�B=A Iheydh\�<��H��
1993

�fma. h[j�
�������

 3 
*

:eeZgbl��/D�
(allanite-(La))

Ca(La,Ce)Fe2+(Al,-
Fe3+)2(SiO4)(Si2O7)O-

(OH),
fhg��

�]j��wib^hlZ

d����� Iheydh\�<��H��
1993

�fma. h[j�
� 8139)

 4 :eehnZg
(allophane)

\h^guc�kbebdZl
Zexfbgby�
�Zfhjn�

;ZaZ�B=A Q_kghdh\�;��<��
1981;

^j�������
 5 

*
:ev[bl
(albite)

NaAlSi3O8,
ljbd��

]j��ihe_\uo�riZlh\

Dhib�\hkl�
ha��Bev�
f_gkdh]h

F_g]_�B��G��
1826

5/2 :ev[bl
dZevpb_\uc

(calcian albite)

(Na,Ca)Al(Si,Al)Si2O8,
�ljbd.,

h[j��bahfhjn��jy^�k
Zghjlblhf

–
d����

;_eygdbg�>��K��
1915:

Zg^_abg�
heb]hdeZa

 6 /3
�

:evfZg^bg
dZevpb_\uc

(calcian
almandine)

(Fe2+,Ca)3Al2(SiO4)3,
dm[��

kh^. ̂ h�����fZk����CaO,
h[j��bahfhjn. jy^�k

]jhkkmeyjhf�
�]j��]jZgZlh\

����df�k�\
dhj^hgZ

©Lmj]hydª�
:il_dZj-
kdbc�eh]

E_\bg�<��Y��
1974;

;Z`_gh\�:��=��
^j�������
�]jZgZl

dZevpb_\uc�
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Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
6/4
�

:evfZg^bg
fZ]g_abZevguc

(magnesian
almandine)

(Fe2+,Mg)3Al2(SiO4)3,
dm[��

�kh^. ̂ h��.3�fZk����MgO,
h[j��bahfhjn. jy^�k

ibjhihf,
�]j��]jZgZlh\

<hklhqg__
dhj^hgZ
©Lmj]hydª

E_\bg�<��Y��
1974

�ibjhi�
ZevfZg^bg��

;Z`_gh\�:��=��
^j�������

6/5
�

:evfZg^bg
fZj]Zgph\bkluc

(manganoan
almandine)

(Fe2+,Mn2+)3Al 2(SiO4)3,
dm[��

kh^. ̂ h�15.6�fZk����MnO,
h[j��bahfhjn. jy^�kh

ki_kkZjlbghf,
]j��]jZgZlh\

d������

d����

:nZgZkv_\
F��K��������
;h]hfheh\Z

E��D���^j�������

 7 
**

:exfbghfZ]�
g_abhkZ^ZgZ]Zbl

(alumino-mag-
nesiosadanagaite)

NaCa2(Mg,Fe2+)3Al 2-
(Si5Al 3)O22(OH)2,

fhg.,
h[j��bahfhjn��jy^�k

ZexfbghkZ^ZgZ]Zblhf�
]j��Zfnb[heh\

K_\��kde�
KZ\_ev�
dmevkdhc
khidb

Iheydh\�<��H��
^j�������

�fZ]g_abhkZ�
^ZgZ]Zbl�

 8 :exfbghq_j�
fZdbl

(aluminotscher-
makite)

�Ca2(Mg,Fe2+)3(Al,
Fe3+)2(Si6Al 2)O22(OH)2,

fhg��
h[j���bahfhjn. jy^�k
Zexfbghn_jjhq_jfZ-

dblhf�
�]j��Zfnb[heh\   

<hkl��]jZ-
gbpZ�B=A�
aZiZ^g__
^��MjZa-
[Z_\h

Dhjbg_\kdbc
<��=���^j��

1998
��q_jfZdbl�

 9 :gZevpbf��K
(analcime-1C)

NaAlSi2O6 ·H2O,
�dm[.,

]j��p_heblh\

d��� AZ\Zjbpdbc
:��G�������

 10 :gZlZa
(anatase)

TiO2,
l_lj�

d���� EZ[mgph\
:��G�������

 11 :g^Zemabl
(andalusite)

Al2(SiO4)O,
�jhf[�

d����� E_\Zgh\�:��:��
1988

12/6 :g^jZ^bl
Zexfbgb_\uc

(aluminian
andradite)

Ca3(Fe3+,Al)2(SiO4)3,
dm[��

kh^�����²����fZk���
Al2O3,

h[j��bahfhjn. jy^�k
]jhkkmeyjhf�
]j��]jZgZlh\

;eba�dhib
����h[g�
� 9074);

d�����

E_\bg�<��Y��
1974

�]jhkkmeyj�
Zg^jZ^bl��

;Z`_gh\�:��=��
^j�������

13 :gd_jbl
(ankerite)

Ca(Fe2+,Mg,Mn2+)-
(CO3)2,
ljb]��

]j��^hehfblZ

GSD Ihih\�<��:��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
14
*

:ggbl��F
(annite-1M)

K(Fe2+,Mg)3(AlSi3)O10-
(OH)2,
fhg��

h[j��bahfhjn. jy^�k
neh]hiblhf�
]j��kex^

JZkij�
fbg_j�
Bev�

f_gh]hj�
kdh]h
dhfie�

<�Z\lhjkdbo
jZ[hlZo�XIX—
XX �\\��hibku\�
ih^�gZa\���q_j-
gZy�kex^Z�

e_ib^hf_eZg�
[bhlbl

14/7
�

:ggbl��F
`_e_aguc

(ferrian
annite-1M)

K(Fe2+,Mg)3(Al,Fe3+)-
Si3O10(OH)2,

fhg��
kh^��������fZk���Fe2O3,
h[j��bahfhjn. jy^�k�l_l-

jZn_jjbZgblhf

d����� Ihklh_\�D� B��
1949

�e_ib^hf_eZg�
 �ZgZe��G� G�

Kfbjgh\�������

14/8
�

:ggbl��F
fZj]Zgph\bk�
lh�`_e_aguc
(manganoan

ferrian annite-1M)

K(Fe2+,Mn2+,Mg)3-
(Al,Fe3+)Si3O10(OH)2,

fhg��
kh^. (fZk� %): MnO 3.54,

Fe2O3 10.77

j��Q_j_f-
rZgdZ

Ihklh_\�D� B��
1949

�e_ib^hf_eZg�
�ZgZe��>� K��;_�
eygdbg�������

14/9
�

:ggbl��F
lblZgh\uc

(titanian
annite-1M)

K(Fe2+,Mg)3(Al,Ti)-
Si3O10(OH)2,

fhg��
kh^�������fZk����TiO2

d��� Ihklh_\�D� B��
1949

�e_ib^hf_eZg�
�ZgZe��:� ;�

Ihfhkh\�������
15 :ghjlbl

(anorthite)
Ca Al2Si2O8,

ljbd��
]j��ihe_\uo�riZlh\

– ;Zdemg^�H� H��
1917

15/10 :ghjlbl
gZljb_\uc

(sodian anorthite)

(Ca,Na)Al(Al,Si)Si2O8,
ljbd��

h[j��bahfhjn. jy^
k�Zev[blhf

��d������

Gyr_\-
kdbc�fZkk�

Rose G., 1842
�eZ[jZ^hj��

;_eygdbg�>� K��
������[blh\-

gbl�
16 :ghjlhdeZa

(anorthoclase)
(Na,K)AlSi3O8,

ljbd.,
]j��ihe_\uo�riZlh\

FbZkdb�
lu

Kfbjgh\�G� G��
1927

�ZgZe��B�N�
KbhfZ�������

17 :glb]hjbl
(antigorite)

(Mg,Fe2+)3Si2O5(OH)4,
fhg.,

]j��dZhebgblZ�k_j�
i_glbgZ

Gyr_\�
kdbc�fZkk�

Ihklh_\�D� B��
1947

18 :glhnbeebl
(anthophyllite)

�(Mg,Fe2+)7Si8O22(OH)2,
fhg.,

h[j��bahfhjn��jy^�k
n_jjhZglhnbeeblhf,

]j��Zfnb[heh\

]��KZ\_ev�
dmevkdZy

Ihklh_\�D� B��
1947;

Kbfhgh\�:� B��
1949
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Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
19 :jZ]hgbl

(aragonite)
CaCO3,
ljb].,

]j��ZjZ]hgblZ

Gyr_\-
kdbc�fZkk�

Kbfhgh\�:� B��
1949

20 :jk_ghibjbl
(arsenopyrite)

FeAsS,
fhg���ik��jhf[.,
]j��Zjk_ghibjblZ

d���� ;h]hfheh\Z
E� D�������

21 :kljhnbeebl
(astrophyllite)

(K,Na)3(Fe2+,Mn2+)7-
Ti2Si8O24(O,OH)7,

ljbd.,
]j��ZkljhnbeeblZ

d����� Dh[yr_\�X� K��
1991

�fma. h[j����
7892, 7894);
Ihih\�<� :��
^j�������

22 ;Zjbl
(barite)

BaSO4,
jhf[.,

]j��[ZjblZ

�d������ Ihklh_\�D� B��
1945

23 ;Zklg_abl��&H�
(bastnäsite-(Ce))

(Ce,La)(CO3)F,
]_dk�

����df�k�\
^��Gh\hZg�
^j__\db�
d����

Yjhr�I� Y��
1956;

Iheydh\�<� H��
1988

24 ;_jZmgbl
(beraunite)

Fe2+Fe3+
5(PO4)4(OH)5·

·4H2O,
fhg�

d����� Q_kghdh\�;� <��
1981

25 ;_jbee
(beryl)

Be3Al2Si6O18,
]_dk�

Dhib�\hkl�
ha��Bev-
f_gkdh]h

F_g]_�B� G��
1830

26 ;zfbl�(?)
(böhmite)

AlO(OH),
jhf[�

– Kbfhgh\�:� B��
1949

27 ;bkfbl�(?)
(bismite)

Bi2O3,
fhg�

d���� Iheydh\�<� H��
1980, 1984

28 ;bkfmlbl
(bismutite)

Bi2(CO3)O2,
l_lj�

d���� Iheydh\�<� H��
1980, 1984

29
*

;ez^bl
(blödite)

Na2Mg(SO4)2·4H2O,
fhg�

GSD Q_kghdh\�;� <��
1981

�ZkljZoZgbl�
30 ;hjgbl

(bornite)
Cu5FeS4,

jhf[���ik��dm[�
d����� FZevp_\�:� ?��

1957
31
**

;jhddbl
(brockite)

(Ca,Th,Ce)PO4·H2O,
]_dk.,

]j��jZ[^hnZgZ

d����� Ihih\�<� :��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
32 ;jmdbl

(brookite)
TiO2,
jhf[�

d����� Ihih\�<� :��
^j�������

33 <ZgZ^bgbl
(vanadinite)

Pb5(VO4)3Cl,
]_dk.,

]j��ZiZlblZ

d���� Iheydh\�<� H��
^j�������

34
*

<_[_jbl
(weberite)

Na2MgAlF7,
jhf[�

d���� Iheydh\�<� H��
1985

35 <_jfbdmebl
(vermiculite)

(Mg,Fe2+,Al)3(Si,Al)4O10-
(OH)2·4H2O,

fhg�

d����� ;_j_abg�;� :��
1938;

Kbfhgh\�:� B��
1949

36 <b\bZgbl
(vivianite)

Fe2+
3(PO4)2·8H2O,
fhg.,

]j��\b\bZgblZ

Q_j_f-
rZgkdbc
lhjnygbd

Iheydh\�<� H��
1993

�mklg��khh[s��
37
*

<b^`_ppbl�(?)
(vigezzite)

(Ca,TR)(Nb,Ta,Ti)2O6,
jhf[�

d� d�
28, 371

Dh[yr_\�X� K��
^j�������

38 <bkfmlbg
(bismuthinite)

Bi2S3,
jhf[�

d���� Iheydh\�<� H��
1984

39 <brg_\bl
(vishnevite)

(Na,Ca,K)6(Si,Al)12O24-
(SO4,CO3,Cl2)2-4·4H2O,

]_dk.,
]j���dZgdjbgblZ

d� d�
115, 117,

^j�

AZ\Zjbpdbc
:��G�������
�kmevnZlguc
dZgdjbgbl��

;_eygdbg�>� K��
1944

40
*

<h^`bgbl
(wodginite)

(Mn2+,Fe2+)(Sn,Ti,Fe3+)-
(Ta,Nb)2O8,

fhg�

d���� Iheydh\�<� H��
^j�������

�fhg��bdkbh-
ebl�

41 <hevnjZfbl��"�
(wolframite)

qe_g�bahfhjn. jy^Z
]x[g_jbl�Mn2+WO4 –
n_j[_jbl�)H2+WO4

d���� Iheydh\�<� H��
^j�������

42 <mevn_gbl
(wulfenite)

PbMoO4,
l_lj�

d���� Iheydh\�<� H��
^j�������

43 <xjlpbl
(wurtzite)

(Zn,Fe2+)S,
]_dk��beb�ljb]�

d���� Kbfhgh\�:��B��
1975

44 =Z^hebgbl��<�
(gadolinite-(Y))

Y2Fe2+Be2Si2O10,
fhg.,

]j��]Z^hebgblZ

d� d�
36, 400

Iheydh\�<� H��
^j�������������
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Ijh^he`_gb_�lZ[ebpu��
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45 =Ze_gbl

(galena)
PbS,
dm[�

<hkl�
ha�

Bevf_g-
kdh]h�
d�����

<hjh[v_\�:� E��
������k\bgph-
\uc�[e_kd��

JmkZdh\�F� I��
1927

45/11 =Ze_gbl
\bkfmlbkluc
(bismuthoan

galena)

(Pb,Bi)S,
dm[�

d���� Iheydh\�<� H��
1984

46
*

=Zgbl
(gahnite)

ZnAl2O4,
dm[��

]j��ribg_eb

d���� EZ[mgph\
:� G�������

46/12 =Zgbl
`_e_abkluc

(ferroan gahnite)

(Zn,Fe2+)Al 2O4,
dm[��

kh^. ̂ h������fZk���FeO,
h[j��bahfhjn. jy^
k�]_jpbgblhf

d����� Iheydh\�<� H��
^j�������

47
*

=Zklbg]kbl
(hastingsite)

NaCa2(Fe2+,Mg)4(Fe3+,Al)
(Si6Al 2)O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k

fZ]g_abh]Zklbg]kblhf�
]j��Zfnb[heh\

d����� E_\bg�<� Y��
1974

�]Zklbg]kbl�
lZ[e��������

Zg�����

48
**

=_Zjdkmlbl
(gearksutite)

CaAl(OH)F4·H2O,
fhg�

�d����� Böggild O. B.,
1913

49/13
��

=_^_g[_j]bl
`_e_agh�
gZljb_\uc

(ferrian sodian
hedenbergite)

(Ca,Na)(Fe2+,Fe3+,Mg)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

=^²W]²>b�
]j��ibjhdk_gh\

d����
(`������

JhlfZg�E� W��
1956

�w]bjbg�Z\]bl�

49/14
��

=_^_g[_j]bl
fZ]g_abZev�
gh�gZljb_\uc

(magnesian sodian
hedenbergite)

(Ca,Na)(Fe2+,Mg,Fe3+)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

=^²>b²W]�
]j��ibjhdk_gh\

]��Nbjkh-
\Zy�

2.5—��df
k_\_jg__
d� 158

DZjibgkdbc
:� I�������

�w]bjbg�Z\]bl��

B\Zgh\�;� G��
^j�������
�^bhikb^�

]_^_g[_j]bl�
49/15
�

=_^_g[_j]bl
fZ]g_abZevguc

(magnesian
hedenbergite)

Ca(Fe2+,Mg)Si2O6,
fhg.,

h[j��bahfhjn��jy^�k
^bhikb^hf�

]j��ibjhdk_gh\

d����
�ij����

:� >�

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
50
*

=_ceZg^bl�1D
(heulandite-Na)

(Na,Ca)2-3Al 3(Al,Si)2-
Si13O36·12H2O,

fhg��
]j��p_heblh\

d����
(I-III)

;ZjkZgh\�=� I��
1949

51
*

=_cexkkbl
(gaylussite)

Na2Ca(CO3)2·5H2O,
fhg�

KSD Q_kghdh\�;� <��
1981;

^j�������
52/16

**
=_ev\bg

`_e_abkluc
(ferroan helvite)

(Mn2+,Fe2+)4Be3(SiO4)3S,
dm[��

kh^��������fZk���FeO,
h[j��bahfhjn. jy^

k�^ZgZeblhf

�d������ ?j_f__\�I� <��
1868;

52/17
�

=_ev\bg
pbgdh\h�`_-
e_abkluc

(zincian ferroan
helvite)

(Mn2+,Fe2+,Zn)4Be3-
(SiO4)3S,
dm[��

kh^. (fZk�����FeO 14.90,
ZnO 9.26,

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

=e²>g²=]

d���� Kbfhgh\�:� B��
1975

53 =_fZlbl
(hematite)

α–Fe2O3,
ljb]��

]j��]_fZlblZ

�d������

�d����

?j_f__\�I� <��
������fZjlbl��
Zirkel F., 1873

53/18
�

=_fZlbl
lblZgh\uc

(titanian hematite)

kh^��^h������fZk����7L22 d����� Hlq_l������
�[ZaZghf_eZg�

54/19
�

=_gl]_ev\bg
`_e_abklh�fZj�
]Zgph\bkluc

(ferroan
manganoan hent-

helvite)

(Zn,Mn2+,Fe2+)4Be3-
(SiO4)3S,
dm[��

kh^. (fZk������FeO 8.0,
MnO 18.9,

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

=]²=e²>g

d���� @^Zgh\�<� N��
^j�������

55 =_jpbgbl
(hercynite)

Fe2+Al2O4,
dm[��

]j��ribg_eb

d����� Iheydh\�<� H��
^j�������

55/20
�

=_jpbgbl
fZj]Zgph\bk�
lh�pbgdh\uc
(manganoan

zincian hercynite)

(Fe2+,Zn,Mn2+)Al 2O4,
dm[.,

kh^. (fZk����� MnO 4.24,
ZnO 19.9;

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\
=jp²=Zg²=Ze

d����� Iheydh\�<� H�
^j�������



11

Ijh^he`_gb_�lZ[ebpu��
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55/21
�

=_jpbgbl
pbgdh\uc

(zincian hercynite)

(Fe2+,Zn)Al2O4,
dm[��

kh^�����±�����fZk�� ZnO,
h[j��bahfhjn��jy^�k

]Zgblhf

d�d�
296, 299,

320

Iheydh\�<� H��
^j�������

56 =zlbl
(goethite)

α–Fe3+O(OH),
jhf[�

– F_evgbdh\
F�� I�������
�[mjuc

`_e_agyd��
JmkZdh\�F� I��
������ebfhgbl�

57 =b[[kbl
(gibbsite)

Al(OH)3,
fhg�

Dhib�x`g�
kdehgZ
Bevf_g�
kdh]h�oj�

Fmrd_lh\
B��<�������

�]b^jZj]beebl�

58
*

=babg]_jbl
(hisingerite)

Fe3+
2Si4O5(OH)4·2H2O,

fhg�
GSD Ihih\�<� :��

^j�������
59 =bik

(gypsum)
CaSO4·2H2O,

fhg�
d����� Dju`Zgh\-

kdbc�<� B��
1927

60
*

=bjhebl
(gyrolite)

NaCa16(Si23Al)O60(OH)5·
·15H2O,

ljbd���ik��]_dk�

d����� Ihih\�<� :��
1978

61 =eZm[_jbl
(glauberite)

Na2Ca(SO4)2,
fhg�

KSD Q_kghdh\�;� <��
1981

62 =hypbl
(goyazite)

SrAl3(PO4)2(OH)5·H2O,
ljb]��

]j��djZg^ZeeblZ

d���� Ihih\�<� :��
^j�������

63
*

=jZnbl��G
(graphite-2H)

K�
]_dk�

�d����� Ebk_gdh�B� J��
1837

�]jZnbl�
64/22
�

=jhkkmeyj
`_e_abkluc

(ferroan
grossular)

(Ca,Fe2+)3Al 2(SiO4)3,
dm[��

kh^. ̂ h�������fZk���FeO,
h[j��bahfhjn. jy^
k�ZevfZg^bghf�
]j��]jZgZlh\

–

[eba
dhib���

Lblh\�:��=��
1928;

;Z`_gh\�:� =��
^j�������

64/23 =jhkkmeyj
`_e_aguc

(ferrian grossular)

Ca3(Al,Fe3+)2(SiO4)3,
dm[��

kh^. ̂ h������fZk���Fe2O3,
h[j��bahfhjn. jy^
k�Zg^jZ^blhf�
]j��]jZgZlh\

d�����

j��;_eZy
�rmjn

� 15080)

>hfbgbdh\�
kdbc�=� =��

1971;
E_\bg�<� Y��

1974
�]jhkkmeyj�
Zg^jZ^bl�

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
65 >Z\b^bl��/D�

(davidite-(La))
(La,Ce)(Y,Fe2+)-

(Ti,Fe3+)20(O,OH)38,
ljb]��

]j��djbqlhgblZ

KSD Iheydh\�<� H��
^j�������

(j_^dha_f_ev�
guc�^Z\b^bl�

65/24
��

>Z\b^bl��/D�
ojhfh\uc
(chromian

davidite-(La))

(La,Ce)(Y,Fe2+)-
(Ti,Fe3+,Cr)20(O,OH)38,

ljb]��
kh^�����±����fZk����Cr2O3

d���� Iheydh\�<� H��
^j�������

66/25
*

>ZgZebl
fZj]Zgph\bkluc

(manganoan
danalite)

(Fe2+,Mn2+,Zn)4Be3-
(SiO4)3S,

kh^. (fZk�����MnO 10.7–
24.8; ZnO ̂h������
qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

>g²=e²=]

d������

d��d�
63, 72

@^Zgh\�<� N��
^j��������

Ihih\Z�<� B��
^j�������

67
*

>_ev\hdkbl
(delvauxite)

CaFe3+
4(PO4,SO4)2(OH)8·
·4-6H2O(?),
Zfhjn�

d����� DZebgbg�I� <��
1945

�ibpbl�
68 >bZkihj

(diaspore)
AlO(OH),
jhf[�

d����� Kbfhgh\�<� :��
1981

69 >bddbl
(dickite)

Al 2Si2O5(OH)5,
fhg��

]j��dZhebgblZ�k_j�
i_glbgZ

d���� Ihih\�<� :��
^j�������

70 >bhikb^
(diopside)

CaMgSi2O6,
fhg��

]j��ibjhdk_gh\

X�A�[_j_]
ha��;��Br-

dmev

JZkkdZah\Z
:� >�������

70/26 >bhikb^
`_e_abkluc

(ferroan diopside)

Ca(Mg,Fe2+)Si2O6,
fhg��

h[j��bahfhjn. jy^
k�]_^_g[_j]blhf

d����
(`�������

K_eygdbg�
kdbc�[ehd

JhlfZg�E� W��
1956

�w]bjbg�Z\]bl��
JZkkdZah\Z

:� >���^j������
�kZebl��

70/27 >bhikb^
`_e_abklh�Zex�

fbgb_\uc
(ferroan aluminian

diopside)

Ca(Mg,Al,Fe2+)(Si,Al)-
SiO6,
fhg��

kh^. (fZk����
Al2O3 13.22, FeO 3.55

X�A�[_j_]
ha��;��Br-

dmev

JZkkdZah\Z
:� >�������
�nZkkZbl�

70/28
��

>bhikb^
`_e_abklh�gZl�

jb_\uc
(ferroan sodian

diopside)

(Ca,Na)(Mg,Fe2+,Fe3+)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

>b²=^²W]

]��Nbjkh-
\Zy

DZjibgkdbc
:� I�������

�w]bjbg�Z\]bl�
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70/29
��

>bhikb^
`_e_agh�gZl�

jb_\uc
(ferrian sodian

diopside)

(Ca,Na)(Mg,Fe3+,Fe2+)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

>b²W]²=^

d����� JhlfZg�E� W��
1956

�w]bjbg�Z\]bl�

71 >hehfbl
(dolomite)

CaMg(CO3)2,
ljb]��

]j��^hehfblZ

d����
�rZolZ���

Kbfhgh\�:� B��
1949

72 >jZ\bl
(dravite)

NaMg3Al6(BO3)3Si6O18-
(OH)4,
ljb]��

]j��lmjfZebgh\

AZeb\
Aujygh\dZ

Dhjbg_\kdbc
<� =���^j��

1997

72/30 >jZ\bl
`_e_abkluc

(ferroan dravite)

Na(Mg,Fe2+)3Al 6(BO3)-
Si6O18(OH)4,

ljb]��
h[j��bahfhjn. jy^�k

r_jehf

d����� ;_eh]m[�?� <��
^j�������

�r_je�^jZ\bl�

73 >xfhjlv_jbl
(dumortierite)

Al 7(BO3)(SiO4)3O3,
jhf[�

d����� Ihih\�<� :��
1999

�mklg��khh[s��
hil���j_gl]_g��
ahg^h\��ZgZe���

74 @_^jbl
(gedrite)

��0J�)H2+)5Al 2(Si6Al 2)-
O22(OH)2,
jhf[.,

]j��Zfnb[heh\

AZeb\
Aujygh\dZ

Dhjbg_\kdbc
<� =��������
Dhjbg_\kdbc
b�^j�������

75 Ahehlh
(gold)

(Au,Ag),
dm[�

Au-jhkk� Wg]_evfZg�
1838;

Hlq_l������
76 Bahn_jjhieZ�

lbgZ
(isoferroplatinum)

Pt3Fe,
dm[�

Au-jhkk� KZmdh\�:� :��
������ieZlbgZ��
Kbfhgh\�:� B��
������ieZlbgZ�

77 Bdkbhebl
(ixiolite)

(Ta,Nb,Sn,Fe,Mn)4O8

jhf[�
d�d�

63, 64
<_jgZ^kdbc

<� B�� ^j�������
�bdkbhghebl�

78 Beebl��F1

(illite-2M1)
k_jby�kex^bkluo

fbg_jZeh\�k�^_nbpblhf
f_`keh_\uo�dZlbhgh\�

h[s. nhjfmeZ�
K0.65AL2.0��$O0.65Si3.35)-

O10(OH)2,
fhg�

d������x Iheydh\�<� H��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
79
***

Bevf_gbl
(ilmenite)

Fe2+TiO3,
ljb]��

]j��bevf_gblZ

Dhib�x`g�
kde��Bev-
f_gkdh]h

oj�

Jha_�=��������
Rose G., 1827

79/31
�

Bevf_gbl
fZj]Zgph\bk�
lh�`_e_aguc
(manganoan

ferrian ilmenite)

(Fe2+,Mn2+)(Ti,Fe3+)O3,
ljb]��

kh^. (fZk����
1)Fe2O3 10.18; MnO 3.28
�ZgZe��;��G��D_lh\��������
2) Fe2O3 10.39; MnO 7.11
�ZgZe��D��:��=hgb[_kh\Z�

1940);

d�����

d�����

Kbfhgh\�:� B��
1949;
F��II/3.

k� 283—284

79/32
�

Bevf_gbl
fZj]Zgph\bkluc

(manganoan
ilmenite)

(Fe2+,Mn2+)TiO3,
ljb]��

h[j��bahfhjn. jy^
k�ibjhnZgblhf

d����� FZdZjhqdbg
;� :���^j��
1959, 1962

�fZg]Zghbev�
f_gbl�

80 Bevf_ghjmlbe
(ilmenorutile)

(Ti,Nb,Fe3+)3O6,
l_lj�

d����� IZgl_e__\
I� =�������

80/33
***

Bevf_ghjmlbe
lZglZeh\uc

(tantalian
ilmenorutile)

(Ti,Nb,Ta,Fe3+)3O6,
l_lj.,

kh^. ̂ h������fZk��
Ta2O5,

h[j��bahfhjn��jy^�kh
kljx\_jblhf

d� d�
(57, 59);

–

Eh[Zq_\-
kdb_�dhib

DhdrZjh\
G� B�������

�bevf_ghjmlbe);
Prior G.T. et al.,

1908;
Iheydh\�<��H��
^j���������bev-
f_ghjmlbe�
kljx\_jbl�

81
**

BrbdZ\Zbl
(ishikawaite)

(U,Fe,Y,Ca)(Nb,Ti)O4 (?),
jhf[�

d������

d�����

FZdZjhqdbg
;� :��������

Iheydh\�<� H��
^j�������

82
**

DZebc]Zklbg]-
kbl

(potassichasting-
site)

(K,Na)Ca2(Fe2+,Mg)4Fe3+-
(Si6Al 2)O22(OH)2

fhg��
K�ZgZeh]�]Zklbg]kblZ�

]j��Zfnb[heh\

;ZaZ�B=A
�kd\������

E_\bg�<� Y��
1974

�]Zklbg]kbl�
lZ[e���������Zg�

28)
83
**

DZebcfZ]g_�
abh]Zklbg]kbl
(potassic-mag-

nesiohastingsite)

(K,Na)Ca2(Mg,Fe2+)Fe3+-
(Si6Al 2)O22(OH)2

fhg��
K�ZgZeh]

fZ]g_abh]Zklbg]kblZ�
]j��Zfnb[heh\

S_[�
dZjv_j�\
Rbjhdhf

eh]m

E_\bg�<��Y��
1974

�]Zklbg]kbl�
lZ[e��������

Zg�����
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84
**

DZebciZj]Zkbl
(potassicpargasite)

(K,Na)Ca2(Mg,Fe2+)4Al-
(Si6Al 2)O22(OH)2

fhg��
K�ZgZeh]

n_jjhiZj]ZkblZ�
]j��Zfnb[heh\

ha�
DZjZkv_

GbdZg^jh\
K� G���^j�������

85
***

DZebckZ^ZgZ�
]Zbl

(potassicsadana-
gaite)

(K,Na)Ca2(Fe2+,Mg)3-
Fe3+

2(Si5Al 3)O22(OH)2,
fhg��

K�ZgZeh]�kZ^ZgZ]ZblZ�
]j��Zfnb[heh\

j���>_fb-
^h\dZ

–

E_\bg�<� Y��
1974

�]Zklbg]kbl�
lZ[e���������Zg�

36);
;Z`_gh\�:� =��

^j�������
�dZebcn_j-

jbkZ^ZgZ]Zbl�
86
**

DZebcn_j�
jbfZ]g_abhdZ-

lhnhjbl
(potassic-fer-

ri-magnesioka-
tophorite)

(K,Na)(CaNa)(Mg,Fe2+)4-
Fe3+(Si7Al)O22(OH)2,

fhg��
K�ZgZeh]�n_jjbfZ]-
g_abhdZlhnhjblZ�
]j��Zfnb[heh\

=jmiiZ
���o�dhi_c

JhlfZg�E� W��
1956

�fZ]g_abh]Zk�
lbg]kbl�

lZ[e�����Zg����

87
**

DZebcn_jjblZ�
jZfbl

(potassic-fer-
ritaramite)

(K,Na)(CaNa)(Fe2+,
Mg)3Fe3+

2(Si6Al 2)O22-
(OH)2,
fhg��

K�ZgZeh]�n_jjblZ-
jZfblZ�

]j��Zfnb[heh\

j��;_eZy�
h[g�

� 0277;

[ZaZ�B=A

E_\bg�<� Y��
1974

�]Zklbg]kbl�
lZ[e���������Zg�

35);
;Z`_gh\�:� =��
������lZjZfbl�

88
**

DZebcn_j�
jhiZj]Zkbl
(potassic-fer-
ropargasite)

(K,Na)Ca2(Fe2+,Mg)4Al-
(Si2Al 2)O22(OH)2,

fhg��
K�ZgZeh]

n_jjhiZj]ZkblZ�
]j��Zfnb[heh\

ha��DZjZ-
kv_

GbdZg^jh\
K� G���^j�������

89 DZem]bgbl
(kaluginite)

(Mn2+,Ca)MgFe3+(PO4)2-
(OH)·4H2O,

jhf[.,
]j��h\_jblZ

d����� Q_kghdh\�;� <��
1986;

Q_kghdh\�;��<�
b�^j�������

90/34
***

DZevpbhw]bjbg
`_e_abkluc

(ferroan calcioae-
girine)

(Ca,Na)(Fe3+,Fe2+,Mg)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

W]²=^²>b�
]j��ibjhdk_gh\

d� d�
158, 243

:� >�

Ijh^he`_gb_�lZ[ebpu��
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90/35
���

DZevpbhw]bjbg
fZ]g_abZevguc

(magnesian
calcioaegirine)

(Ca,Na)(Fe3+,Mg,Fe2+)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

W]²>b²=^�
]j��ibjhdk_gh\

d����� :� >�
�fZl_jbZeu�
AZ\Zjbpdbc
:� G��������
JhlfZg�E�W��
������b�^j��

91 DZevpbl
(calcite)

CaCO3,
ljb]��

]j��dZevpblZ

Dhib�x`g�
kde��Bev�
f_gkdh]h

oj�

F_g]_�B� G��
1826

91/36 DZevpbl
fZ]g_abZevguc

(magnesian
calcite)

(Ca,Mg)CO3,
ljb]��

kh^�������fZk��� MgO,
h[j��bahfhjn. jy^

k�fZ]g_ablhf

X�A�[_j_]
ha��;��Br-

dmev

JZkkdZah\Z
:� >���^j�������

91/37 DZevpbl
fZj]Zgph\bkluc

(manganoan
calcite)

(Ca,Mn2+)CO3,
ljb]��

h[j��bahfhjn. jy^�k
jh^hojhablhf

GSD Q_kghdh\�;� <��
1988

�fma. h[j�
� 7352)

91/38
�

DZevpbl
p_jbkluc

(ceroan calcite)

(Ca,TR)CO3,
ljb]��

kh^�������fZk����TR2O3,
khklZ\�k_e_dlb\guc

p_jb_\uc

d������II) Dju`Zgh\-
kdbc�<� B���^j��

1940

92
***

DZgdjbgbl
(cancrinite)

Na6Ca2Al6Si6O24(CO3)2,
]_dk��

]j��dZgdjbgblZ

Dhib�x`g�
kde��Bev-
f_gkdh]h

oj�

Rose G., 1839

93 DZhebgbl
(kaolinite)

Al 2Si2O5(OH)4,
ljbd��

]j��dZhebgblZ�k_j�
i_glbgZ

d����� DhaZdh\Z�:� :��
1936

94 DZj[hgZl�nlhj�
ZiZlbl

(carbonate-
fluorapatite

Ca5(PO4,CO3)3F,
]_dk��

]j��ZiZlblZ

d����� Q_kghdh\�;� <��
1981

�njZgdhebl�

95 DZkkbl_jbl
(cassiterite)

SnO2,
l_lj.,

]j��jmlbeZ

d� d�
72—75,
101, 148

Ihih\�K� >��
1936

95/39
�

DZkkbl_jbl
lZglZeh\uc

(tantalian
cassiterite)

Fh^��^h������fZk���
Ta2O5

d����� FZdZjhqdbg
;� :�������



14

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
96 D\Zjp

(guartz)
SiO2,
ljb]�

©>he]b_
fhkluª

Hermann B.,
1789

97 DbZgbl
(kyanite)

Al2(SiO4)O,
ljbd�

]��KZ\_ev-
dmevkdZy

AZ\Zjbpdbc
:� G���^j�������

98
*

Debgh[bk\Zgbl
(clinobisvanite)

BiVO4,
fhg�

d���� Iheydh\�<� H��
1984

99 Debgh]mfbl
(clinohumite)

(Mg,Fe2+)9(SiO4)4(F,OH)2
fhg��

]j��]mfblZ

d���� Ihih\�<��:��
1976

100 Debghoehj
(clinochlore)

Mg5Al(Si3Al)O10(OH)8,
fhg.,

]j��oehjblh\

d����� DjZkbgZ�A. K��
1965

(e_col_g[_j]bl)
100/40 Debghoehj

`_e_abkluc
(ferroan

clinochlore)

(Mg,Fe2+)5Al(Si3Al)-
O10(OH)8,
fhg.,

h[j��bahfhjn��jy^�k
rZfhablhf

;eba�ha�
:j]Zab

Ihklh_\�D��B��
1949

�^_e_kkbl�
jbib^hebl�

100/41 Debghoehj
ojhfh\uc
(chromian

clinochlore)

(Mg,Fe2+)5(Al,Cr)-
(Si3Al)O10(OH)8,

fhg.,
ch^��^h�����fZk����Cr2O3

d����� Ihih\�<� :��
1978

�d_ff_j_jbl�

101 Debghojbahlbe
(clinochrysotile)

Mg3Si2O5(OH)4,
fhg��

]j��dZhebgblZ�k_ji_g�
lbgZ

d������

Gyr_\-
kdbc�fZkk�

Kh[he_\�G� >��
1947

�ojbahlbe�
Zk[_kl��

<ZjeZdh\�:� K��
1982

�ojbahlbe��F�

102 Debghphbabl
(clinozoisite)

Ca2Al3(SiO4)(Si2O7)O-
(OH),
fhg��

]j��wib^hlZ

Au�jhkk� Kbfhgh\�:� B��
1946

103
*

Dh[Zevli_gl�
eZg^bl
(cobalt

pentlandite)

(Co,Fe,Ni)9S8,
dm[��

]j��i_gleZg^blZ

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

LhedZgh\�H� :��
1994

104 Dh\_eebg
(covellite)

CuS,
]_dk�

d����� FZevp_\�B� ?��
1957

105 DhaZebl�(?)
(cosalite)

Pb2Bi2S5,
jhf[�

d� d�
83, 88

Iheydh\�<� H��
������^j������

Ijh^he`_gb_�lZ[ebpu��
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106 DhibZibl

(copiapite)
Fe2+Fe3+

4(SO4)6(OH)2·
·20H2O,
ljbd��

]j��dhibZiblZ

d��d�
154, 155

DhaZdh\Z�:� :��
1946;

Q_kghdh\�;� <��
1986

107 Dhj^b_jbl
(cordierite)

Mg2Al4Si5O18,
jhf[�

X�A�kde�
Bevf_g-
kdh]h�oj�
�kd\�����

IZgdh\�X� >��
1971

108
**

Dhjmg^
(corundum)

Al2O3,
ljb]��

]j��]_fZlblZ

�d����� ;Zj[hl�^_
FZjgb�I� G��

1828
109
**

Djbhebl
(cryolite)

Na3AlF6,
fhg�

�d����� Hermann R. H.,
^j��������

Hlq_l������
110
**

Djbheblbhgbl
(cryolithionite)

Na3Li 3Al 2F12,
dm[�

�d����� Böggild O. B.,
1913

111
*

Dk_ghlbf��<�
(xenotime-(Y))

YPO4,
l_lj�

d����� Iheydh\�<� H��
1978

112 Dmffbg]lhgbl
(cummingtonite)

��0J�)H2+)7Si8O22(OH)2,
fhg��

]j��Zfnb[heh\

K_eyg-
dbgkdbc
[ehd

JZkkdZah\Z
:� >�������

113
*

Dmie_lkdbl (?)
(kupletskite)

(K,Na)8(Mn2+,Fe2+)7-
(Ti,Nb)2Si8O24(O,OH)7,

ljbd��
]j��ZkljhnbeeblZ

KSD Iheydh\�<� H��
������Zkljh-
nbeebl�

dmie_lkdbl�
114 E_ib^hdjhdbl

(lepidocrocite)
��)H3+O(OH),

jhf[�
d����� Kbfhgh\�:� B��

1973

115 Ez^
(ice)

H2O,
]_dk�

K_ahgguc
fbg_jZe

–

116 EbaZj^bl��L
(lizardite-1T)

Mg3Si2O5(OH)4,
ljb]��

]j��dZhebgblZ�k_j�
i_glbgZ

Brdmev-
kdbc�fZkk�

<ZjeZdh\
:� K�������
������ebaZj-

^bl��
^j�������

(��ebaZj^bl�
117
*

EbeebZgbl
(lillianite)

Pb3Bi2S6,
jhf[�

d���� Iheydh\�<� H��
1984

118
**

Eh\_jbg]bl
(loveringite)

(Ca,Ce)(Ti,Fe3+,Cr,
Mg)21O38,
ljb]��

]j��djbqlhgblZ

KSD Iheydh\�<� H��
1988
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119 FZ]]_fbl

(maghemite)
��)H2O3,
dm[�

d����� Kbfhgh\�:� B��
1973

120
**

FZ]g_abh]Zk�
lbg]kbl

(magnesiohasting-
site)

NaCa2(Mg,Fe2+)4Fe3+-
(Si6Al 2)O22(OH)2,

fhg��
h[j��bahfhjn. jy^
k�]Zklb]kblhf�
]j��Zfnb[heh\

d������III) JhlfZg�E��W��
1956

�h[f��jh]��
�lZ[e�����Zg����

121
*

FZ]g_abh]hjg�
[e_g^bl

(magnesiohorn-
blende)

�&D2(Mg,Fe2+)4Al(Si7Al)-
O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjh]hjg[e_g^blhf�

]j��Zfnb[heh\

X`g��Gy-
r_\kdh]h
fZkk�

;Z`_gh\�:� =��
^j�������
�h[f��jh]��

ijbeh`��I–II,
Zg��239)

122 FZ]g_abhjb[_�
dbl

(magnesioriebe-
ckite)

�1D2(Mg,Fe2+)3Fe3+
2-

Si8O22(OH)2,
fhg��

h[j��bahfhjn. jy^
k�jb[_dblhf�
]j��Zfnb[heh\

d���� ;Z`_gh\�:� =��
^j�������

�lZ[e�����Zg����

123/42 FZ]g_abhojh�
fbl

Zexfbgb_\uc
(aluminian

magnesiochro-
mite)

(Mg,Fe2+)(Cr,Al)2O4,
dm[��

kh^��������fZk���Al2O3,
h[j��bahfhjn. jy^
k�]_jpbgblhf�
]j��ribg_eb

d����� Iheydh\�<� H��
^j�������

�ojhfibdhlbl�

124 FZ]g_abl
(magnesite)

MgCO3,
ljb]��

]j��dZevpblZ

– FZdZjhqdbg
;� :�� ^j��

1962
125 FZ]g_lbl

(magnetite)
Fe2+Fe3+

2O4,
dm[��

]j��ribg_eb

– F_g]_�B� G��
1830

125/43
�

FZ]g_lbl
ojhfh\uc
(chromian
magnetite)

Fe2+(Fe3+,Cr)2O4,
dm[��

kh^�������fZk���Cr2O3,
h[j��bahfhjn. jy^�k

ojhfblhf

d����� ;ZjkZgh\�=� I��
1940 (brdmebl);
hg�`_������

(ojhfhfZ]g_�
lbl�

126
***

FZdZjhqdbgbl
(makarochkinite)

(Ca,Na)2(Fe2+,Fe3+,Ti,-
Mg)6(Si,Be,Al)6O20,

ljbd��
]j��wgb]fZlblZ

d����� Iheydh\�<� H��
^j�������

127 FZeZobl
(malachite)

Cu2+
2(CO3)(OH)2,
fhg�

�d������ Ebk_gdh�D� B��
1834

�f_^gZy�a_e_gv�

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
128
*

FZg]Zghdhemf�
[bl

(manganocolum-
bite)

(Mn2+,Fe2+)Nb2O6,
jhf[.,

h[j��bahfhjn. jy^�k
n_jjhdhemf[blhf

d�����b
GSD

Iheydh\�<� H��
^j�������
�fZg]Zgdh�
emf[bl�

128/44 FZg]Zghdhemf�
[bl�lZglZeh\uc

(tantalian
manganocolum-

bite)

(Mn2+,Fe2+)(Nb1.53Ta0.21-
Ti0.12)O6,
jhf[.,

h[j��bahfhjn. jy^�k
n_jjhlZglZeblhf

d����� Iheydh\�<� H��
^j�������
�dhemf[bl�
lZglZebl�

128/45
�

FZg]Zghdhemf�
[bl

\hevnjZfh\uc
(wolframian man-
ganocolumbite)

(Mn2+,Fe2+,W)Nb2O6,
jhf[.,

kh^. ̂ h������fZk���WO3

d����� FmnlZoh\
<� :�������
�fZg]Zghdh�
emf[bl�\hev�
njZfbkluc�

129/46
�

FZg]ZghlZglZ�
ebl

gbh[b_\uc
(niobian manga-

notantalite)

(Mn2+,Fe2+)(Ta0.95Nb0.88-
Ti0.10)O6,
jhf[.,

h[j��bahfhjn. jy^�k
n_jjhdhemf[blhf

d����� Iheydh\�<� H��
^j�������
�lZglZebl�

130
*

FZjbZebl
(marialite)

3NaAlSi3O8·NaCl,
l_lj��

h[j��bahfhjn. jy^�k
f_chgblhf�
]j��kdZiheblZ

FbZkdbl
kh^Zeb�
lh\uc

Q_jgur_\
N� G�������
�kdZihebl�

131 FZjdZabl
(marcasite)

FeS2,
jhf[.,

]j��fZjdZablZ

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

Ihih\�<� :��
1997

�fma. h[j�
� 8668 )

132
**

FZkmlhfbebl�
�F

(masutomilite-
1M)

KLiAlMn 2+(AlSi3)O10-
(F,OH)2,
fhg��

]j��kex^

d����� ;_eh]m[�?� <��
1992, 1993

133
**

FZl\__\bl
(matveevite)

(H3O,K)Ti(Mn2+,Mg)2-
(Fe3+,Al)2(PO4)4-

(OH)3·15H2O,
jhf[�

d����� Q_kghdh\�;� <��
1986; Q_kgh-
dh\�b�^j�������
�kf��Demartin et

al., 1997)
134 F_^v

(copper)
Cu,
dm[�

<�jhkk�
:il_dZj�
kdh]h�eh]Z

Kbfhgh\�:�B��
1949

135
*

F_ahebl (?)
(mesolite)

Na2Ca2Al6Si9O30·8H2O,
fhg��

]j��p_heblh\

<�rij_m-
rl_cg_�
d��d������
117, 118

N_jkfZg�:� ?��
1909;

DhaZdh\Z�:� :��
1936
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136
*

F_chgbl
(meionite)

3CaAl2Si2O8·CaCO3,
l_lj��

h[j��bahfhjn. jy^�k�fZ-
jbZeblhf��Ma32Me68),

]j��kdZiheblZ

d����� :jZeh\_p�?� <��
1940

�kdZihebl�

137 F_eZgl_jbl
(melanterite)

Fe2+SO4·7H2O,
fhg��

]j��f_eZgl_jblZ

KSD Q_kghdh\�;� <��
1983

138
*

Fbdjhdebg
(microcline)

KAlSi 3O8,
ljbd��

]j��ihe_\uo�riZlh\

– Hintze C.,
1897

�ZgZe��$ELFK�
1840)

138/47
�

Fbdjhdebg
jm[b^b_\uc

(rubidian
microcline)

kh^��5E2O %:
1) ������ki_dj��ZgZe�

fbdjhdebgZ�

2) ������obf��ZgZe�
ZfZahgblZ�

3) ������obf��ZgZe�
ZfZahgblZ�

j��Q_j_f-
rZgdZ

d����

d����

<_jgZ^kdbc
<� B�� 1909;

Vernadsky V. I.,
1913;

DZimklbg
G� I�� 1939;
<hof_gp_\

:� Y�� ^j������
139 Fbdjhebl

(microlite)
(Ca,Na)2(Ta,Nb)2O6-

(O,F,OH),
dm[��

]j��ibjhoehjZ

d����� Ihih\Z�<� B��
^j�� 1998

139/48
*

Fbdjhebl
mjZgh\uc

(uranian microlite)

(Ca,U,Na)2Ta2O6(O,OH),
dm[��

kh^. ̂ h�����fZk���UO3

d����� FZdZjhqdbg
;� :�� ^j������

140 FbjZ[bebl
(mirabilite)

Na2SO4 ·10H2O,
fhg�

KSD Q_kghdh\�;� <��
1982

141
*

Fbljb^Zlbl
(mitridatite)

Ca2Fe3+
3(PO4)3O2·3H2O,
fhg�

d����� Q_kghdh\�;� <��
1981

142
**

Fheb[^_gbl��G
(molybdenite-2H)

MoS2,
]_dk�

�d�������

�d�����

DhdrZjh\
G� B�������

(fheb[^_gh�
\uc�[e_kd��
Fmrd_lh\
B� <�������
�lh�`_�

143 Fheb[^_gbl�3R
(molybdenite-3R)

MoS2,
ljb]�

d���� ;_eh]m[�?� <��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
144
***

FhgZpbl��Ce)
(monazite-(Ce))

(Ce,La)PO4,
fhg��

]j��fhgZpblZ

d�d�
(42—48)

Breithaupt
A. J., 1829;

;j_cl]Zmil�:��
1829

144/49
�

FhgZpbl��Ce)
lhjb_\uc
(thorian

monazite-(Ce))

(Ce,Th,La)PO4,
fhg��

kh^. ̂ h�������fZk��
ThO2,

h[j��bahfhjn. jy^�k
oZllhgblhf

d���� FZdZjhqdbg
;� :��������

Iheydh\�<� H��
^j�������

145 Fhglfhjbeeh-
gbl

(montmorillonite)

(Na,Ca)0.3(Al,Mg)2-
Si4O10(OH)2·nH2O,

fhg��
]j��kf_dlblh\

– FZdZjhqdbg
;� :���^j��������

146 FhlljZfbl
(mottramite)

PbCu2+(VO4)(OH),
jhf[.,

]j��^_demZablZ

d���� Ihih\�<� :��
^j�������

147 Fmkdh\bl��F
(muscovite-1M)

KAl 2��$O6L3)O10(OH,F)2
fhg.,

]j��kex^

– ;_eh]m[�?� <��
1994

�k_jbpbl��F�

148
*

Fmkdh\bl��F1

(muscovite-�F1)
KAl 2��$O6L3)O10(OH,F)2

fhg.,
]j��kex^

]��DhkZy

-

Pallas P., 1771
�kex^Z��

;_eh]m[�?� <��
^j������������

148/50
�

Fmkdh\bl��F1

eblb_\h�`_-
e_abkluc

(lithoan ferroan
muscovite-�F1)

K(Al,Fe2+,Li)2��$O6L3)-
O10(OH,F)2

fhg.,
kh^���fZk�����/L2O ̂ h�����

FeO�^h����

d� d�
38, 50, 87

;_eh]m[�?� <��
^j�������

149 GZljhebl
(natrolite)

Na2Al2Si3O10·2H2O,
jhf[.,

]j��p_heblh\

�d������ N_jkfZg�:� ?��
1909

150 GZljhyjhabl
(natrojarosite)

NaFe3+
3(SO4)2(OH)6,
ljb]��

]j��ZemgblZ

[ZaZ�B=A Q_kghdh\�;� <��
1981

�yjhabl�
151
**

G_n_ebg
(nepheline)

(Na,K)AlSiO4,
]_dk�

X`g��kde�
Bevf_g-
kdh]h�oj�

F_g]_�B� G��
1826

�we_hebl�
152 1E�ZgZeh]

lblZgblZ��"�
�©gbh[hlblZgblª�

Ca(Nb0.46Ti0.34Fe3+
0.13)-

SiO4(OH) ·nH2O,
fhg�

d���� FZdZjhqdbg
;� :��������

������lblZgbl�
153 Gbh[hwrbgbl�

(Ce)
(niobo-aeschy-

nite-(Ce))

(Ce,Ca,Th)(Nb,Ti)2-
(O,OH)6,
jhf[�

d�d�
385 (I), 399

FZdZjhqdbg
;� :�������
�wrbgbl�
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154 Ghgljhgbl

(nontronite)
Na0.3Fe3+

2(Si,Al)4O10-
(OH)2·nH2O,

fhg��
]j��kf_dlblh\

d���� Jm[_ev�J��;��
1946

155 HiZe
(opal)

SiO2·nH2O,
Zfhjn�

Gyr_\-
kdbc�fZk-

kb\

Ihklh_\�D� B��
1949

156 HjlhdeZa
(orthoclase)

KAlSi3O8,
fhg��

]j��ihe_\uo�riZlh\

�d����� ?j_f__\�I� <��
1873

157 Hjlhojbahlbe
(orthochrysotile)

Mg3Si2O5(OH)4,
jhf[.,

]j��dZhebgblZ�k_j�
i_glbgZ

Gyr_\�
kdbc�fZkk�

<ZjeZdh\�:. K��
������<ZjeZ�
dh\�b�^j�������
�ojbahlbe�

158 IZj]Zkbl
(pargasite)

NaCa2(Mg,Fe2+)4Al-
(Si6Al 2)O22(OH)2,

fhg.,
h[j��bahfhjn��jy^�k
n_jjhiZj]Zkblhf�
]j��Zfnb[heh\

�����df
x�x�a
Gyr_\�
kdh]h
fZkk.;

[eba�d�����

;Z`_gh\�:�=��
^j�������

�h[f��jh]. iZj-
]Zkblh\Zy�

lZ[e�����Zg�����
Dhjbg_\kdbc
<� =���^j�������
�iZj]Zkbl�`_-
e_abkluc��lZ[e�

���Zg����
159
*

IZoghebl
(pachnolite)

NaCaAlF6·H2O,
fhg�

d���� Kl_iZgh\�<� B��
^j�������

160 I_gleZg^bl
(pentlandite)

(Fe,Ni)9S8,
dm[��

]j��i_gleZg^blZ

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

LhedZgh\�H� :��
1994

160/51
�

I_gleZg^bl
dh[Zevlbkluc

(cobaltoan
pentlandite)

(Fe,Ni,Co)9S8,
dm[��

kh^������fZk����Co2+,
h[j��bahfhjn. jy^�k
dh[Zevli_gleZg^blhf

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

LhedZgh\�H� :��
1994

161 Ibdd_jbg]bl
(pickeringite)

MgAl2(SO4)4·22H2O,
fhg��

]j��]ZehljboblZ

KSD Q_kghdh\�;� <��
1981

�fma. h[j�
� 6728)

162 Ibjbl
(pyrite)

FeS2,
dm[.,

]j��ibjblZ

KZ\_ev_\
eh]

F_evgbdh\
F. I�������
�dheq_^Zg�

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
162/52

�

Ibjbl
gbd_ebklh�

dh[Zevlbkluc
(nickeloan

cobaltoan pyrite)

(Fe,Co,Ni)S2,
dm[.,

kh^���fZk������1L������
Co 1.82

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

LhedZgh\�H� :��
1994

163/53
*

IbjhdkfZg]bl
`_e_abkluc

(ferroan
pyroxmangite)

(Mn2+,Fe2+)SiO3,
ljbd.,

kh^��������fZk����)H2�
h[j��bahfhjn��jy^�k
ibjhdkn_jjhblhf

d����� Iheydh\�<� H��
^j�������

�ibjhdkfZg�
]bl�

164 Ibjhexabl (?)
(pyrolusite)

Mn4+O2,
l_lj��

]j��jmlbeZ

– Kbfhgh\�:� B��
1949

165/54
*

IbjhnZgbl
`_e_abkluc

(ferroan
pyrophanite)

(Mn2+,Fe2+)TiO3,
ljb]��

h[j��bahfhjn�jy^
k�bevf_gblhf�
�]j��bevf_gblZ

d����� Iheydh\�<� H��
1982

166
**

Ibjhoehj
(pyrochlore)

(Ca,Na)2Nb2O6(OH,F),
dm[��

]j��ibjhoehjZ

�d��������"� Wöhler F.,
1839

���c�obf��Zg���
Jha_�=�������

166/55 Ibjhoehj�lblZ�
gh\uc

(titanian
pyrochlore)

(Ca,Na)2(Nb,Ti)2O6(OH),
dm[��

kh^��������fZk����7L22

�obf��ZgZeba�

d����� Ihih\Z�<� B��
^j�������
�ibjhoehj�

166/56
�

Ibjhoehj
lhjb_\h�lblZ�

gh\uc
(thorian titanian

pyrochlore)

(Ca,Th,Na)2(Nb,Ti)2O6-
(OH)
dm[��

kh^. (fZk������7hO2 8.59;
TiO2 ��������obf��ZgZeba�

d����� Ihih\Z�<� B��
^j�������
�ibjhoehj�

166/57
�

Ibjhoehj
mjZgh\h�lblZ�

gh\uc
(uranian titanian

pyrochlore)

(Ca,U,Na)2(Nb,Ti)2O6-
(OH)
dm[��

kh^. (fZk������UO3 19.95;
TiO2 12.6����obf��ZgZeba�

d��60 Ihih\Z�<� B��
^j�������
�[_lZnbl�

166/58
�

Ibjhoehj
p_jbklh�
lblZgh\uc

(ceroan titanian
pyrochlore)

(Ca,TR,Na,Th)2(Nb,Ti)2-
O6(OH),
dm[��

kh^. (fZk�����7R2O3 7.81;
TiO2 10.20;

�obf��ZgZeba��
khklZ\�k_e_dlb\guc

p_jb_\uc

d����� Ihih\Z�<� B��
^j�������
�ibjhoehj�
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167 Ibjjhlbg

�]_dk��
(pyrrhotite (hex.))

Fe1-XS,
]_dk�

;eba�dhib
233

:� >�

168 Ibjjhlbg��fhg��
(pyrrhotite (mon.))

Fe1-XS,
fhg�

d����� Kbfhgh\�:� B��
1949

168/59 Ibjjhlbg
gbd_ebkluc
(nickeloan
pyrrhotite)

kh^�������fZk����1L2+ X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

LhedZgh\�H� :��
1994

169 Iexf[hibjh�
oehj

(plumbopyro-
chlore)

(Pb,Y,U,Ca)2-XNb2O6-
(OH),
dm[��

]j��ibjhoehjZ

GSD�

d����

Iheydh\�<� H��
^j��������
FmnlZoh\
<� :�������

170
**

Ih\_ebl
(powellite)

CaMoO4,
l_lj�

d����
(I-III)

Dju`Zgh\kdbc
<� B���^j�������

171
*

Ihebeblbhgbl�
�F

(polylithionite-
1M)

K[Li(Li,Fe 2+,Mn2+,Mg)]2-
Al(Si,Al) 4O10(F,OH)2,

fhg��
�kh^��/L���������n�_��

]j��kex^

d���� ;_eh]m[�?� <��
1994

�lZ[e������
Zg�����

171/60
�

Ihebeblbhgbl�
�F

`_e_abkluc
(ferroan

polylithionite-1M)

K[Li(Fe2+,Mn2+,Li)] 2-
Al(Si,Al) 4O10(F,OH)2,

fhg��
kh^�������fZk����)H2

������n�_��

d����� ;_eh]m[�?� <��
1994

�lZ[e�������Zg�
�����pbg\Zev-

^bl��F�

171/61
�

Ihebeblbhgbl�
�F

fZj]Zgph\bkluc
(manganoan

polylithionite-1M)

K[Li(Mn 2+,Fe2+,Li)] 2-
Al(Si,Al) 4O10(F,OH)2,

fhg��
kh^�������fZk����0Q2

������n��_��

d����� ;_eh]m[�?� <��
1994

�lZ[e������
Zg�����

172
*

Ihebeblbhgbl�
�F1

(polylithionite-
�F1)

KLi 2Al(Si,Al) 4O10(F,OH)2
fhg��

]j��kex^

d����� ;_eh]m[�?� <��
^j�������

�e_ib^hebl�
�F1)

173
*

Iheempbl
(pollucite)

(Cs,Na)2Al2Si4O12·H2O,
dm[��

]j��p_heblh\

d���� Iheydh\�<� H��
1980

174 Iheydh\bl�(Ce)
(polyakovite-(Ce))

(Ce,La)4(Cr,Fe,Mg,
Ca)3(Ti,Nb)2(Si2O7)2O8,

fhg�

d���� Ihih\�<� :��
^j��������
^j�������

175
*

Ijhahibl
(prosopite)

CaAl2(F,OH)8,
fhg�

d���� Kl_iZgh\�<� B��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
176 Imo_jbl

(pucherite)
BiVO4,
jhf[�

d���� Ihih\�<� :��
^j�������

177 JZ[^hnZg�(Ce)
(rhabdophane-

(Ce))

(Ce,La)PO4·H2O,
]_dk��

]j��jZ[^hnZgZ

D\�
189/199
]��Nbjkh-

\Zy

Iheydh\�<� H��
^j�������

�jZ[^hnZgbl�

178
*

JZevklhgbl
(ralstonite)

NaxMgxAl2-x(F,OH)6·H2O,
dm[�

d���� Kl_iZgh\�<� B��
^j��
1962

179
*

Jbol_jbl
(richterite)

Na(CaNa)(Mg,Fe2+)5-
Si8O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k
n_jjhjbol_jblhf�
]j��Zfnb[heh\

X�<   
^��K_eyg-
dbgh�

K�<
^��K_eyg�
dbgh

JhlfZg�E�W��
1956

�h[f��jh].,
lZ[e�����Zg�����
B\Zgh\�;� G��
^j�������
�h[f��jh].,

lZ[e�����Zg����
180 Jh^hojhabl

(rhodochrosite)
Mn2+CO3,
ljb]��

]j��dZevpblZ

d���� Iheydh\�<� H��
1980

181 Jml_gbjb^hk�
fbg

(rutheniridosmine)

(Ir,Os,Ru),
]_dk�

Au�jhkk� B\Zgh\�:��:.,
1944

�g_\vygkdbl
jml_gb_\uc��
Kbfhgh\�:��B��

1946
�hkfbkluc
bjb^bc�

182
**

Jmlbe
(rutile)

TiO2,
l_lj��

]j��jmlbeZ

�d����� F_g]_�B� G��
1830;

Menge J., 1842
183
***

KZ^ZgZ]Zbl
(sadanagaite)

NaCa2(Fe2+,Mg)3(Fe3+,
Al) 2(Si5Al 3)O22(OH)2,

fhg��
h[j��bahfhjn. jy^

k�fZ]g_abhkZ^ZgZ]Zblhf�
]j��Zfnb[heh\

j��>_fb-
^h\dZ�

nbjkblu

;Z`_gh\�:� =��
^j�������

�kZ^ZgZ]Zbl�
lZ[e�������Zg� 2)

184
***

KZfZjkdbl��<�
(samarskite-(Y))

(Y,Ce,U)(Fe2+,Fe3+)-
(Nb,Ta,Ti)2O8,

fhg�

�d����� Rose H., 1847;
Jha_�=�������

184/62
�

KZfZjkdbl��<�
lblZgh\uc

(titanian
samarskite-(Y))

(Y,Ce,U)(Fe2+,Fe3+)-
(Nb,Ti,Ta)2O8,

fhg�
kh^�������fZk����TiO2

d��400 FZdZjhqdbg
;��:�������
�oehibgbl�
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185 KZihgbl

(saponite)
(Ca/2,Na)0.3(Mg,Fe2+)3-
(Si,Al)4O10(OH)2·4H2O,

fhg��
]j��kf_dlblh\

d� d�
253, 255,
�����^j�

Q_kghdh\�;� <��
1981

186 K\bg_p�(?)
(lead)

Pb,
dm[�

<hkl��ha�
Bevf_g-
kdh]h�

Au�jhkk�

<hjh[v_\�:� E��
1915

Kbfhgh\�:� B��
1949

187
***

K\y`bgbl
(svyazhinite)

(Mg,Mn2+)(Al,Fe3+)-
(SO4)2F ·14H2O,

ljbd��

KSD Q_kghdh\�;� <��
^j��

1984, 1986
188 KbeebfZgbl

(sillimanite)
Al2(SiO4)O,

jhf[�
<hkl�

qZklv�B=A�
RlZggZy
dmjvy

AZ\Zjbpdbc
:��G��������

IZgdh\�X� >��
1971

�nb[jhebl�
189 Kdhe_pbl�(?)

(scolecite)
CaAl2Si3O10·3H2O,

fhg��
]j��p_heblh\

d� d�
115, 117,
�����^j�

Kbfhgh\�:� B��
1946;

Bevf. aZi��
1940

190
**

Kh^Zebl
(sodalite)

Na8Al6Si6O24Cl2,
dm[��

]j��kh^ZeblZ

�d���� ? Jha_�=��������
Rose G., 1842

191/63 Ki_kkZjlbg
`_e_abkluc

(ferroan
spessartine)

(Mn2+,Fe2+)3Al 2(SiO4)3,
dm[��

kh^. ̂ h�������fZk���
FeO;

h[j��bahfhjn. jy^
k�ZevfZg^bghf�
]j��]jZgZlh\

d���� ;Z`_gh\�:� =��
^j�������

�ZevfZg^bg�
ki_kkZjlbg�

191/64
**

Ki_kkZjlbg
`_e_agh�`_-
e_abkluc

(ferrian ferroan
spessartine)

(Mn2+,Fe2+)3(Al,Fe3+)2-
(SiO4)3,
dm[��

kh^. (fZk������FeO 11.13,
Fe2O3 7.96
]j��]jZgZlh\

�d����� DhdrZjh\
G� B��������
;h]hfheh\Z
E� D���^j��

1960

191/65
�

Ki_kkZjlbg
dZevpb_\uc

(calcian
spessartine)

(Mn2+,Ca,Fe2+)3Al 2(SiO4)3

dm[��
kh^. ̂ h�������fZk���

CaO;
h[j��bahfhjn. jy^�k

]jhkkmeyjhf�
]j��]jZgZlh\

KSD�

GSD

E_\bg�<� Y��
1974;

;Z`_gh\�:� =��
1988

�]jZgZl�]jhk�
kmeyj�ki_k�
kZjlbgh\uc�

Ijh^he`_gb_�lZ[ebpu��
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192 KlZ\jhebl

(staurolite)
(Fe2+,Mg)2Al9(Si,Al)4-

O22(OH)2,
fhg���ik��jhf[�

<hkl�
qZklv�B=A

AZ\Zjbpdbc
:� G�������

193
*

Klb[bhlZglZebl
(stibiotantalite)

Sb(Ta,Nb)O4,
jhf[�

d����� Iheydh\�<� H��
^j�������

194
**

Klbev[bl��F
(VWLOELWH��F)

NaCa2Al5Si13O36·14H2O,
fhg��

]j�p_heblh\

�d����� Hermann R.,
1849

�^_kfbg�
195/66

*
Kljx\_jbl
gbh[b_\uc

(niobian
strüverite)

(Ti,Ta,Nb)3O6,
l_lj��

kh^�����²����fZk���
Nb2O5;

h[j��bahfhjn. jy^�k
bevf_ghjmlbehf

d��d�
74, 85, 87,

231

Iheydh\�<� H��
^j�������

196 KnZe_jbl
(sphalerite)

(Zn,Fe)S,
dm[��

]j��knZe_jblZ

d�d�
15, 158

Kbfhgh\�:� B��
1949

197 LZevd-�:
(talc-1A)

Mg3Si4O10(OH)2,
ljbd�

Gyr_\�
kdbc�fZkk�

;_eygdbg�>� K��
1915

198 L_gZj^bl
(thenardite)

Na2SO4,
jhf[�

d����� Q_kghdh\�;� <��
1981; Q_kgh�
dh\�b�^j�������

199 L_ljZgZljhebl
(tetranatrolite)

Na2Al2Si3O10·2H2O,
l_lj��

]j��p_heblh\

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

FZdZ]hgh\
?� I�������

200
**

LblZgbl
(titanite)

CaTi(SiO4)O,
fhg�

–

–

F_g]_�B� G��
1826;

Rose G., 1842
200/67

�

LblZgbl
blljb_\h�

Zexfbgb_\uc
(yttrian aluminian

titanite)

(Ca,Y,Ce)(Ti,Al)(SiO4)O,
fhg��

kh^. (fZk�����
(Al 2O3+Fe2O3) 6.55;

Ce2O3 0.69; Y2O3 1.03

d���� ;hgrl_^l
W� F�������

�]jhlbl�
�ZgZe��E� W�
DhnfZg�

200/68
�

LblZgbl
nlhjbkluc

(fluorian titanite)

CaTi(SiO4)(O,F),
fhg��

kh^. ̂ h�����fZk����F

– ;Z`_gh\�:� =��
^j�������

200/69
�

LblZgbl
p_jbkluc

(ceroan titanite)

(Ca,TR)(SiO4)O,
fhg��

kh^. ̂ h���5�fZk���TR2O3,
khklZ\�k_e_dlb\guc

p_jb_\uc

– ;Z`_gh\�:� =��
^j�������

201
**

Lhfk_ghebl
(thomsenolite)

NaCaAlF6·H2O,
fhg�

d���� Böggild O. B.
et al., 1913
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202 Lhfkhgbl

(thomsonite)
NaCa2Al5Si5O20·6H2O,

jhf[.,
]j��p_heblh\

d����� Iheydh\�<� H��
^j�������

203
**

LhiZa

(topaz)

Al2(SiO4)(F,OH)2,
jhf[�

�d����� F_g]_�B��G.,
1826

204
*

Lhjbl

(thorite)

ThSiO4,
l_lj�

d���� Dju`Zgh\-
kdbc�<� B��

������hjZg`bl�
205 Lhjh]mffbl

(thorogummite)
Th(SiO4)1-x(OH)4x,

l_lj�
d����� FZdZjhqdbg

;� :�������
�lhjbl�

205/70
�

Lhjh]mffbl
nhknZlguc
(phosphatian

thorogummite)

Th(SiO4,PO4)1-x(OH)4x,
l_lj�

d���� Kl_iZgh\�<� B��
^j������
�Zmwjebl�

206 Lhjhwrbgbl
(thoro-aeschy-

nite)

(Th,Ce,Y,Ca)(Ti,Nb)2-
(O,OH)6,
jhf[�

d����� FZdZjhqdbg
;� :�������
�wrbgbl�

207 Lj_fhebl
(tremolite)

�&D2(Mg,Fe2+)5Si8O22-
(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjhZdlbgheblhf�

]j��Zfnb[heh\

–

d�����

FZeZoh\�<� F��

1876;
Kbfhgh\�:�B��

1945
�Zdlbghebl�
lZ[e�����Zg����

208
*

Ljbiebl
(triplite)

(Mn2+,Fe2+,Mg,Ca)2-
(PO)4(F,OH),

fhg�

d����� FZevp_\�B� ?��
1959

209
***

Mrdh\bl
(ushkovite)

MgFe3+
2(PO4)2(OH)2·
·8H2O,
ljbd��

]j��iZjZ\hdkblZ

d����� Q_kghdh\�;� <��
^j��

1983, 1986

210 N_gZdbl
(phenakite)

Be2SiO4,
ljb]�

�d����� Hermann R.,
1844;

Jha_�=�������
211
***

N_j]mkhgbl�
[_lZ��K_�

(fergusonite-
beta-(Ce))

�KH�/D�1G�1E24,
fhg�

d���� FZdZjhqdbg
;��:���^j�������
�n_j]mkkhgbl
p_jb_\uc��

?kvdh\Z�?� F��

1976
���n_j]mkhgbl
p_jb_\uc�
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212
*

N_j]mkhgbl��<�
(fergusonite-(Y))

YNbO4,
l_lj�

d���� Q_jgbd�=� I��
1921

213
**

N_jjb[ZjjmZ�
abl

(ferribarroisite)

��KD1D��0J�)H2+)3Fe3+
2-

(Si7Al)O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjbn_jjh[ZjjmZab�

lhf�
]j��Zfnb[heh\

JZchg
dhib 18;

aZi��[_j_]
ha�

;��Brdmev

JhlfZg�E� W��
1956

�fZ]g_abh]Zk�
lbg]kbl�

lZ[e�����Zg�����
B\Zgh\�;� G��
^j�������

�Zfnb[he��lZ[e�
���Zg����

214
**

N_jjb\bgqbl
(ferriwinchite)

��KD1D��0J�)H2+)4Fe3+-
Si8O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k

n_jjbn_jjh\bgqblhf�
]j��Zfnb[heh\

K�<
^��K_eyg�
dbgh

;Z`_gh\�:� =��
^j�������

�n_jjb\bgqbl�
lZ[e�����Zg�����

215
**

 N_jjbfZ]g_-
abh]hjg[e_g^bl

(ferri-magne-
siohornblende)

�KD2(Mg,Fe2+)4Fe3+-
(Si7Al)O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k

n_jjbn_jjh]hjg[e_g�
^blhf�

]j��Zfnb[heh\

X�A�ha�
;��FbZk�
kh\h�����
df�x`g�
Gyr_\�
kdh]h
fZkk�

;Z`_gh\�:� =��
^j�������

�h[f��jh]���ijb-
eh`��I-II ��Zg�

239)

216
**

N_jjbfZ]g_-
abhdZlhnhjbl
(ferri-magne-

siokatophorite)

1D�KD1D��0J�)H2+)4Fe3+-
(Si7Al)O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k
n_jjbdZlhnhjblhf�

]j��Zfnb[heh\

<_jo�
Mkdh\Z
dexqZ

E_\bg�<� Y��
1974

�fZ]g_abhdZ�
lZnhjbl��lZ[e�
�������Zg�����

217
**

N_jjbfZ]g_-
abhlZjZfbl

(ferri-magnesiota-
ramite)

1D�KD1D��0J�)H2+)3-
Fe3+

2(Si6Al 2)O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjblZjZfblhf�
]j��Zfnb[heh\

X�<�ha�
;��Brdmev

;Z`_gh\�:� =��
^j�������

�]Zklbg]kbl
fZ]g_abZev�
guc��lZ[e����

Zg����
218 N_jjbfheb[^bl

(ferrimolybdite)
Fe3+

2(MoO4)3·8H2O (?),
jhf[���"�

d���� ;ZjkZgh\�=� I��
1949

219
*

N_jjblZjZfbl
(ferritaramite)

1D�KD1D��)H2+,Mg)3-
Fe3+

2(Si6Al 2)O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjbfZ]g_abhlZjZ�

fblhf�
]j��Zfnb[heh\

X�A
wg^hdhg�

lZdl
fbZkdbl�
fZkk�

E_\bg�<� Y��
1974

�]Zklbg]kbl�
lZ[e���������Zg�

23)
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220 N_jjbn_j-

jhq_jfZdbl
(ferri-fer-

rotschermakite)

�KD2(Fe2+,Mg)3Fe3+
2-

(Si6Al 2)O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjbq_jfZdblhf�
]j��Zfnb[heh\

Hihjguc
jZaj_a�ih
EWI

Dml_ih\Z�E� :�
b�^j�������
�h[f��jh].,

lZ[e�����Zg����

221 N_jjbq_jfZdbl
(ferritscherma-

kite)

�KD2(Mg,Fe2+)3Fe3+
2-

(Si6Al 2)O22(OH)2,
fhg��

h[j��bahfhjn. jy^�k
n_jjbn_jjhq_jfZdb�

lhf�
]j��Zfnb[heh\

K_\_jg__
kebygby
jj��;_ehc
b�Gyr_\db

>hfbgbdh\�
kdbc�=� =��

1971
�h[f��jh].,

lZ[e�����Zg����

222 N_jjhZdkbgbl
(ferro-axinite)

KD2Fe2+Al2BSi4O15(OH),
ljbd��

]j��ZdkbgblZ

GSD Iheydh\�<� H��
^j�������
�Zdkbgbl�

223 N_jjhZdlbgh�
ebl

(ferro-actinolite)

�KD2(Fe2+,Mg)5Si8O22-
(OH)2,
fhg��

h[j��bahfhjn. jy^�k
lj_fheblhf�
]j��Zfnb[heh\

GSD ;Z`_gh\�:� =��
^j�������

224
**

N_jjhdhemf[bl
(ferrocolumbite)

(Fe2+,Mn2+)Nb2O6,
jhf[.,

h[j��bahfhjn. jy^
k�fZg]Zghdhemf[blhf

Dhib�\hkl�
ha�

Bevf_g�
kdh]h�

d��d������
298, 299,
329, 365

Hermann R.,
1870

�dhemf[bl��

Iheydh\�<� H��
^j�������

224/71 N_jjhdhemf[bl
lZglZeh\uc

(tantalian
ferrocolumbite)

(Fe2+,Mn2+)(Nb0.90Ta0.89-
Ti0.09)2.0O6,
jhf[.,

h[j��bahfhjn. jy^
k�fZg]ZghlZglZeblhf

d����� Iheydh\�<� H��
^j�������

(dhemf[bl�
lZglZebl)

225
*

N_jjhibjhkfZ�
ebl

(ferropyrosmalite)

(Fe2+,Mn2+)8Si6O15-
(OH,Cl)10,
]_dk��

GSD Q_kghdh\�;� <��
1986

�ibjhkfZebl�

226/72
*

N_jjhlZglZebl
gbh[b_\uc

(niobian
ferrotantalite)

(Fe2+,Mn2+)(Ta1.03Nb0.75-
Sn0.11Ti0.06)2.0O6,

jhf[.,
h[j��bahfhjn. jy^

k�fZg]Zghdhemf[blhf

d����� Iheydh\�<� H��
^j�������

(dhemf[bl�
lZglZebl)

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
227
*

N_jjhlZibhebl
(ferrotapiolite)

(Fe2+,Mn2+)(Ta,Nb)2O6,
l_lj��

h[j��bahfhjn. jy^
k�fZg]ZghlZibheblhf�
]j��n_jjhlZibheblZ

d����� Ihih\Z�<� B��
^j��

1980, 1998
�lZibhebl�

228 N_jjhw^_gbl
(ferro-edenite)

1DKD2(Fe2+,Mg)5-
(Si7Al)O22(OH)2,

fhg��
h[j��bahfhjn. jy^

k�w^_gblhf�
]j��Zfnb[heh\

<h^hjZa^�
ha��;��Br�
dmev�²

;���LZldmev

;Z`_gh\�:� =��
^j�������

�h[f��jh]. w^_-
gblh\Zy�

lZ[e�����Zg����

229/73
��

N_jkfbl
blljb_\uc

(yttrian fersmite)

(Ca,TR,Na)(Nb,Ta,Ti)2-
(O,OH,F)6,
jhf[.,

kh^������²�����fZk���
TR2O3,

khklZ\�k_e_dlb\guc
blljb_\uc

d���� FZdZjhqdbg
;� :���^j��

1963
�n_jkfbl

j_^dha_f_ev�
guc�

230 Nb[jhn_jjbl
(fibroferrite)

Fe3+(SO4)(OH)·5H2O,
fhg�

KSD Q_kghdh\�;� <��
1983

231
*

Nbeebikbl�.
(phillipsite-K)

(K,NaCa)1-2(Si,Al)8O16·
·6H2O,
fhg��

]j��p_heblh\

d��d�
115, 117

Dju`Zgh\kdbc
<� B�������
�mwevkbl�

nbeebikbl�
232/74

*
Neh]hibl��F
`_e_abklh�`_-

e_aguc
(ferroan ferrian
phlogopite-1M)

K(Mg,Fe2+)3[(Al,Fe3+)-
Si3]O10(OH)2,

fhg��
kh^��������fZk����Fe2O3,

h[j��bahfhjn. jy^
k�l_ljZn_jjbZggblhf�

]j��kex^

FbZkdb�
lu

Doelter C.,
1917

�[bhlbl�
�ZgZe�

W. C. Smidt,
1882)

232/75 Neh]hibl��F
`_e_abkluc

(ferroan
phlogopite-1M)

K(Mg,Fe2+)3(AlSi3)O10-
(OH,F)2,
fhg��

h[j��bahfhjn. jy^
k�Zggblhf

KSD ;Z`_gh\�:� =��
^j�������
�neh]hibl�

232/76
�

Neh]hibl��F
jm[b^b_\h�
`_e_abkluc

(rubidian ferroan
phlogopite-1M)

(K,Rb)(Mg,Fe2+)3(AlSi3)-
O10(OH)2,
fhg��

kh^��3.0 fZk����Rb2O

d���� Kfbjgh\Z
F� I�������
�[bhlbl�
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232/77

�

Neh]hibl��F
lblZgh\h�`_-
e_abkluc

(titanian ferroan
phlogopite-1M)

K(Mg,Fe2+)3[(Al,Ti 4+)-
Si3]O10(OH)2,

fhg��
kh^��4.38 fZk����TiO2

ha��;��Br-
dmev

Ihklh_\�D� B��
1949

�[bhlbl�
�ZgZe�

?� B��AZoZjh\�
1936)

233
*

Neh]hibl�2F1

`_e_abkluc
(ferroan

phlogopite-2M1)

K(Mg,Fe2+)3(AlSi3)O10-
(OH,F)2,
fhg��

]j��kex^

Ihjh^h�
h[jZam�
xsbc

;Z`_gh\�:� =��
^j��

1988, 1989
�[bhlbl��F1)

234
*

Nexhjbl
(fluorite)

CaF2,
dm[�

�d���� F_g]_�B� G��
1826

235/78 Nhjkl_jbl
`_e_abkluc

(ferroan forsterite)

(Mg,Fe2+)2SiO4,
jhf[.,

h[j��bahfhjn. jy^
k�nZyeblhf�
]j��heb\bgZ

d����� Kbfhgh\�:��B��
1945

�heb\bg�

236
*

NlhjZiZlbl
(fluorapatite)

KD5(PO4)3F,
]_dk��

]j��ZiZlblZ

�d���� F_g]_�B� G��
������ZiZlbl��
Rath G., 1885
���c�obf��Zg�)

236/79 NlhjZiZlbl
p_jbkluc
(ceroan

fluorapatite)

(Ca,TR)5(PO4)3F,
]_dk��

kh^. ̂ h������fZk���
TR2O3,

khklZ\�k_e_dlb\guc
p_jb_\uc

d����

–

;hjg_fZg�
KlZjugd_\bq
B� >��������
Oheh^gh\

<� <���^j�������

237/80
**

Nlhjfmkdh\bl�
�F1

`_e_abkluc
(ferroan fluormus-

covite-2M1)

K[Al(Fe2+,Al)] 2��$O6L3)-
O10(F,OH)2,

fhg��
kh^��������fZk����FeO,

]j��kex^

d����� ;_eh]m[�?� <��
1994

�fmkdh\bl�
lZ[e������Zg� 65)

237/81
**

Nlhjfmkdh\bl�
�F1

eblb_\h�fZj]Zg�
ph\bklh�`_�
e_abkluc

(lithian mangano-
an ferroan flu-

ormuscovite-2M1)

K[Al(Fe2+,Mn2+,Li,Al)] 2-
��$O6L3)O10(F,OH)2,

fhg��
kh^. (fZk����� (FeO+

Fe2O3) 8.96; MnO 5.58;
Li 2O 0.91,
]j��kex^

d���� ;_eh]m[�?� <��
1994

�fmkdh\bl�
lZ[e� 1/2,
Zg� 31)
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237/82

**
Nlhjfmkdh\bl�

�F1

fZj]Zgph\bk�
lh�eblb_\h�`_�

e_abkluc
(manganoan

lithian ferroan flu-
ormuscovite-2M1)

K[Al(Fe2+,Li,Mn2+,Al)] 2-
��$O6L3)O10(F,OH)2,

fhg��
kh^. (fZk����� FeO 9.52;

MnO 3.83; Li2O 1.18,
]j��kex^

d��d�
77, 79, 87

;_eh]m[�?� <��
1994

�fmkdh\bl�
lZ[e������Zg� 53)

238
**

NlhjhdZebc]Zk�
lbg]kbl

(fluoro-potas-
sichastingsite)

(K,Na)Ca2(Fe2+,Mg)4Fe3+-
(Si6Al 2)O22(F,OH)2,

fhg��
K-F-ZgZeh]�]Zklbg]kblZ�

]j��Zfnb[heh\

GSD ;Z`_gh\�:� =��
1992

�h[f��jh]. dZ�
eb_\Zy�nlhj�
fZ]g_abh]Zk�
lbg]kblh\Zy�

239
*

NlhjhdZ-
ebcjbol_jbl
(fluoro-potas-
sicrichterite)

(K,Na)(CaNa)(Mg,Fe2+)5-
Si8O22(F,OH)2,

fhg��
F-K-ZgZeh]�jbol_jblZ�

]j��Zfnb[heh\

K�A�[_j_]
ha�

;��Brdmev

B\Zgh\�;� G��
^j�������
�h[f��jh].,

lZ[e�����Zg����

240
***

NlhjhfZ]g_�
abhZjn\_^khgbl

(fluoro-magne-
sioarfvedsonite)

NaNa2(Mg,Fe2+)4Fe3+-
Si8O22(F,OH)2,

fhg��
F-ZgZeh]

fZ]g_abhZjn\_^khgblZ�
]j��Zfnb[heh\

GSD ;Z`_gh\�:� =��
1990; 1992
�nlhjfZ]g_-
abhZjn\_^-
khgbl�

241
***

Nlhjhjbol_jbl
(fluororichterite)

Na(CaNa)(Mg,Fe2+)5-
Si8O22(F,OH)2,

fhg��
F-ZgZeh]�jbol_jblZ�

]j��Zfnb[heh\

SD�

d����

;Z`_gh\�:� =��
^j�������
�jbol_jbl�

lZ[e�����Zg�����
;Z`_gh\�:� =��

^j�������
�nlhjjbol_jbl�

242
**

Nlhjhn_jjhw^_-
gbl

(fluoro-ferro-ede-
nite)

NaCa2(Fe2+,Mg)5-
(Si7Al)O22(F,OH)2,

fhg��
F-ZgZeh]�n_jjhw^_gblZ�

]j��Zfnb[heh\

GSD ;Z`_gh\�:� =��
1992

�h[f��jh].
nlhjn_jjb-
w^_gblh\Zy�

243 OZevdhabg
(chalcocite)

Cu2S,
fhg�

d����� Q_kghdh\�;� <��
1981

244 OZevdhibjbl
(chalcopyrite)

CuFeS2,
l_lj��

]j��oZevdhibjblZ

�d������ Ebk_gdh�B��J��
�������f_^guc
dheq_^Zg�

245 OZllhgbl
(huttonite)

ThSiO4,
fhg��

]j��fhgZpblZ

d����� Iheydh\�<� H��
1982
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246
***

Obhebl
(chiolite)

Na5Al13F14,
l_lj��

�d����� Hermann R. H.
et al., 1846

247 Ohg^jh^bl
(chondrodite)

(Mg,Fe2+)5(SiO4)2(F,OH)2
fhg��

]j��]mfblZ

X�A�ha�
Bevf_gk�
dh]h��kd\�
�����f

Ihih\�<� :��
1997

�mklgh_
khh[s_gb_�

248 Ojbah[_jbee
(chrysoberyl)

BeAl2O4,
jhf[�

d����� Iheydh\�<� H��
^j�������

249 Ojhfbl
(chromite)

(Fe2+,Mg)Cr2O4,
dm[��

h[j��bahfhjn. jy^
k�fZ]g_abhojhfblhf�

]j��ribg_eb

d���� Iheydh\�<� H��
^j�������
�ojhfbl��
hg�`_������

�n_jjbojhfbl�
250
**

Pbjdhg
(zircon)

ZrSiO4,
l_lj�

Bevf_g�
kdbc�oj�

F_g]_�B� G��
1826

250/83
��

Pbjdhg
mjZgh\h�lhjb�

_\uc
(uranian
thorian
zircon)

kh^��8��7K��+I�b�H2O,
f_lZfbdlguc

�d������

d����

;Zj[hl�^_
FZjgb�G� I��

������fZeZdhg��
Hermann R.,

������fZeZdhg��
@Z[bg�:� =��
^j�������
�pbjlhebl�

251 Phbabl
(zoisite)

Ca2Al3(SiO4)(Si2O7)O-
(OH),
jhf[.,

]j��wib^hlZ

Au�jhkk� Kbfhgh\�:� B��
1946

252
***

Q_\dbgbl��K_�
(chevkinite-(Ce))

(Ce,La)4(Fe2+,Mg)2-
(Ti,Fe3+)3Si4O22,

fhg�

– Jha_�=��������
Rose G., 1842

252/84
��

Q_\dbgbl��K_�
gbh[b_\uc

(niobian
chevkinite-(Ce))

(Ce,La)4(Fe2+,Mg)2-
(Ti,Nb,Ta)3Si4O22,

fhg��
kh^��7.40�fZk���

(Nb,Ta)2O5

d����� FZdZjhqdbg
;� :�������

252/85
��

Q_\dbgbl��K_�
lhjb_\uc
(thorian

chevkinite-(Ce))

(Ce,Th)4(Fe2+,Mg)2-
(Ti,Fe3+)3Si4O22,

fhg��
kh^��������fZk����ThO2

– K_fzgh\�?� B��
������lhjq_\db�
gbl���ZgZe��Her-
mann R., 1866)

253 RZ[Zabl�Ca (?)
(chabazite-Ca)

CaAl2Si4O12·6H2O,
ljb]��

]j��p_heblh\

J�g
dhib���

GbdZg^jh\
K� G�������
�dm[bq_kdbc

p_hebl�

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
254 RZfhabl

(chamosite)
(Fe2+,Mg,Fe3+)5Al(Si3Al)-

O10(OH)8,
fhg���]j��oehjblh\

GSD Ihih\�<� :��
^j�������

255 R__ebl
(scheelite)

CaWO4,
l_lj�

X�<�[_j_]
ha���;��Fb�
Zkkh\h
�rebob��
d�����

Kbfhgh\�:� B��
1949;

Q_kghdh\�;� <��
������fma. h[j�

� 6099)
256
*

R_je
(schorl)

Na2Fe2+
3Al6(BO3)3-

Si6O18(OH)4,
ljb]��

]j��lmjfZebgh\

]��DhkZy K_\_j]bg
<� F�������

256/86 R_je
Zexfbgb_\uc

(aluminian schorl)

Na2(Fe2+,Al)3Al 6(BO3)3-
Si6O18(OH)4,

ljb]��
h[j��bahfhjn�
jy^�k�he_gblhf

d��d�
196, 358

;_eh]m[�?� <��
^j�������
�lmjfZebg�

256/87 R_je
fZ]g_abZevguc

(magnesian
schorl)

Na2(Fe2+,Mg)3Al6(BO3)3-
Si6O18(OH)4,

ljb]��
h[j��bahfhjn�
jy^��k�^jZ\blhf

– ;_eh]m[�?� <��
^j�������

�^jZ\bl�r_je�

257 Ribg_ev
(spinel)

MgAl2O4,
dm[��

]j��ribg_eb

d����� Ihih\�<� :���^j��
������ribg_ev

jhah\Zy�
257/88 Ribg_ev

`_e_abklZy
(ferroan spinel)

(Mg,Fe2+)Al 2O4,
dm[��

h[j��bahfhjn�
jy^�k�]_jpbgblhf

Gyr_\kdh_
[hehlh�

jhkkuiv

;_eygdbg�>� K��
1915

�ribg_ev��
Ihih\�K� >��

������ie_hgZkl�
257/89

�

Ribg_ev
`_e_abklh�ojh�

fh\Zy
(ferroan chromian

spinel)

(Mg,Fe2+)(Al,Cr)2O4,
dm[��

kh^. (fZk�����
1)FeO 18.0, Cr2O3 40.0;

2) FeO 10.63, Cr2O3 2.43;
h[j��bahfhjn. jy^�k

ojhfblhf

d����������

ha��;��Br-
dmev����

Iheydh\�<� H��
^j�������
�ibdhlbl��
JZkkdZah\Z
:� >���^j��

1986

257/90
�

Ribg_ev
pbgdh\h�`_�
e_abklZy
(zincian

ferroan spinel)

(Mg,Fe2+,Zn)Al2O4,
dm[��

kh^. (fZk�������FeO 12.2;
ZnO 2.69; qe_g�ljhcghc
k_jbb�l\_j^uo�jZkl\hjh\

Ri²=Zg²=jp

d����� DjZkbgZ�:� K��
1975

�ie_hgZkl�
p_cehgbl�
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Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5
258 W\dk_gbl��<�

(euxenite-(Y))
(Y,Ca,Ce,U,Th)-
(Nb,Ta,Ti)2O6,

jhf[�

d����� Kbfhgh\�:� B��
1949

259 W]bjbg
(aegirine)

NaFe3+Si2O6,
fhg��

]j��ibjhdk_gh\

d�����

d�����

Abev[_jfbgp
<� :��������
FZdZjhqdbg
;� :���^j�������

259/91
��

W]bjbg
`_e_abklh�dZev-

pb_\uc
(ferroan

calcian aegirine)

(Na,Ca)(Fe3+,Fe2+,Mg)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

W]²=^²>b

d�����

d�����

Abev[_jfbgp
<� :�������
�w]bjbg��

JhlfZg�E� W�
1956

�w]bjbg�Z\]bl�
259/92
��

W]bjbg
fZ]g_abZev�

gh�dZevpb_\uc
(magnesian

calcian aegirine)

(Na,Ca)(Fe3+,Mg,Fe2+)-
Si2O6,
fhg��

qe_g�ljhcghc�k_jbb
l\_j^uo�jZkl\hjh\

W]²>b²=^

d������

d����

;_eygdbg�>� K��
1909

�w]bjbg��
E_\bg�<� Y��

1974
�w]bjbg�kZebl�

260
*

W^_gbl
(edenite)

NaCa2(Mg,Fe2+)5-
(Si7Al)O22(OH)2,

fhg��
h[j��bahfhjn. jy^�k
n_jjhw^_gblhf�
]j��Zfnb[heh\

d����� Kbfhgh\�:� B��
1945

�Zdlbghebl�
lZ[e�����Zg����

261 Wev[Zbl (?)
(elbaite)

Na(Li,Al)3Al 6(BO3)3-
Si6O18(OH)4,

ljb]��
]j��lmjfZebgh\

d����� ;_eh]m[�?� <��
1992

�jm[_eebl�

262
*

WeviZkhebl
(elpasolite)

K2NaAlF6,
dm[�

d���� Iheydh\�<� H��
1985

263 Wg^_eebl
(endellite)

Al2Si2O5(OH)4·2H2O,
fhg��

]j��dZhebgblZ�k_ji_glbgZ

;ZaZ�B=A Q_kghdh\�;� <�
�b�^j�� 1982
�]ZeemZabl�

264 WgklZlbl
(enstatite)

Mg2Si2O6,
jhf[.,

]j��ibjhdk_gh\

Gyr_\�
kdbc�fZkk�

Ihklh_\�D� B��
1947

264/93
�

WgklZlbl
`_e_abklh�Zex�

fbgb_\uc
(ferroan aluminian

enstatite)

Mg(Mg,Fe2+,Al)-
(Si,Al)SiO6,

jhf[.,
kh^. (fZk������FeO 9.19,

Al 2O3 4.83

<h^hjZa^�
ha�

;��Brdmev
–�;��LZl�
dmev

;Z`_gh\�:�=��
1990;

^j�������
�Zexfh[jhg�

abl�

HdhgqZgb_��lZ[ebpu��

1 2 3 4 5
264/94 WgklZlbl

`_e_abkluc
(ferroan enstatite)

Mg(Mg,Fe2+)Si2O6,
jhf[.,

1) kh^. ̂ h�����fZk���
FeO;

2) kh^��������b������
fZk����FeO;

h[j��bahfhjn��jy^�k
n_jjhkbeblhf

d��d�
233, 238

(1);
K_eygdbg�
kdbc�[ehd

(2)

<ZjeZdh\�:� K��
1982;

JZkkdZah\Z
:��>��b�^j��

1989
�]bi_jkl_g�

265 Wib^hl
(epidote)

Ca2(Fe3+,Al)Al 2(SiO4)-
(Si2O7)O(OH),

fhg��
]j��wib^hlZ

ha��Q_jgh_
�d�����

F_g]_�B� G��
1830

266 Wikhfbl
(epsomite)

MgSO4·7H2O,
jhf[�

KSD Q_kghdh\�;� <��
1981

�fma. h[j�
� 6728)

267
***

Wrbgbl��K_�
(aeschynite-(Ce))

(Ce,Ca,Fe,Th)(Ti,Nb)2-
(O,OH)6,
jhf[�

�d��d�
75—76)

Berzelius J. J.,
1828

268
*

Wrbgbl��<�
(aeschynite-(Y))

(Y,Ca,Fe,Th)(Ti,Nb)2-
(O,OH)6,
jhf[�

–

–

d�����

Hauser O. et al.,
1910

(blomstrandine);
Q_jgbd�=� I��

1920
�ijZc_jbl��
FZdZjhqdbg
;� :���^j�������

�wrbgbl
blljb_\uc�

Ijbf_qZgby� DhehgdZ� �� ²� kq_lgZy� �\� ^jh[guo� pbnjZo� i_j\Zy
mdZau\Z_l�gZ�fbg_jZevguc�\b^��\lhjZy�²�gZ�jZagh\b^ghklv���DhehgdZ��
²�gZa\Zgb_�fbg_jZevgh]h�\b^Z� �`bjguf�rjbnlhf��beb�jZagh\b^ghklb
gZ� jmkkdhf� b� Zg]ebckdhf� yaudZo (agZdhf� �"�� ihf_q_gu�fbg_jZeu�� ^ey
dhlhjuo�\�Z\lhjkdhc�ebl_jZlmj_�g_�ijb\h^blky�obfbq_kdbc�khklZ\)��Dh-
ehgdZ� �� ²� obfbq_kdZy� nhjfmeZ�� kbg]hgby�� bahfhjnguc� jy^�� ]jmiiZ�
jZagh\b^ghklv� �hkgh\Zgb_�� ih� dhlhjhfm� hgZ� \u^_e_gZ��� DhehgdZ� �� ²
f_klh�gZoh^db� �\�kdh[dZo�²�gZ�fhf_gl�gZoh^db�dhiv�ghf_jZ�g_�bf_eZ�
agZd�©±ª�²�f_klh�gZoh^db�g_�mklZgh\e_gh���DhehgdZ���²�kkuedZ�gZ�i_j-
\hbklhqgbd��\�kdh[dZo�²�Z\lhjkdh_�gZa\Zgb_��_keb�hgh�g_�khhl\_lkl\m_l
kh\j_f_gghc�ghf_gdeZlmj_�

Mkeh\gu_� h[hagZq_gby� \� dhehgd_� ��²�fbg_jZevgu_� \b^u� �
�� b
jZagh\b^ghklb������hldjulu_�\i_j\u_�

*      ²�^ey�MjZeZ�


����²�^ey�Jhkkbb�



��²�\�fbj_��gh\u_�

�����²�^ey�MjZeZ�
���²�^ey�Jhkkbb
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LZ[ebpZ��

G:A<:GBY�FBG?J:EH<�MKL:J?<RB?�
>BKDJ?>BLBJH<:GGU?�

HRB;HQGH�IJBF?G?GGU?�L?JFBGU�B�>J�
�
i�i

Khdj��
mkeh\�
h[hag�

GZa\Zgb_
�jmkkd���Zg]e�
beb�g_f��

Ghf_gdeZlmjgh_
mlhqg_gb_

F_klh
gZoh^db

:\lhj�u��
]h^

1 2 3 4 5 6
 1 – :\]bl

(augite)
 ����&D�1D�ibjhdk_g

���^bhikb^�`_e_ab�
klh�Zexfbgb_\uc

–

ha��;�
Brdmev

Fmrd_lh\
B� <�������
;Z`_gh\
:��=�������

 2 × :\]bl
w]bjbgh\uc

(aegirineaugite)

 �w]bjbg
fZ]g_abZevgh�

dZevpb_\uc

�d������ ;_eygdbg
>� K�������

 3 × :^meyj
(adularia)

 ����hjlhdeZa�ih-
emijhajZqguc

���hjlhdeZa�k�oZjZd-
l_jguf�]Z[blmkhf

(010)

GSD�

d�����

Ihih\�<� :��
^j��������
GbdZg^jh\
K� G�������

 4 ]_f :d\ZfZjbg
(aquamarine)

 �[_jbee�]hem[hc�
]hem[h\Zlh�a_e_guc

ijhajZqguc

ha�
<rb\h_

Khdheh\
>� B��������

 5 × :dfbl
 (acmite)

 �&D�1D�ibjhdk_g – F_g]_
B� G�������

 6 l_jf :dkbgbl
(axinite)

=j��ljbd��[hjhkbebdZ-
lh\�k�h[s. nhjfmehc

A3Al2Si4O15(OH)

GSD Iheydh\
<� H���^j��

1980
 7 l_jf :dlbghebl

(actinolite)
 �qe_g�bahfhjn. jy^Z

lj_fhebl�
n_jjhZdlbghebl�

�d������ Kmsbgkdbc
I� I�������

 8 – :e_dkZg^jbl
(alexandrite)

 �ojbah[_jbee�
mdZaZgb_�gZ�ojhf-

kh^_j`Zsmx�jZagh\�
\�Bevf_gkdbo�]hjZo

hrb[hqgh

d����� Xrdbg
G� I���^j��

1986

 9 × :ev[bl�
heb]hdeZa

(albite-oligoclase)

 �Zev[bl�dZevpb_\uc – AZ\Zjbpdbc
:� G�������

 10 × :evfZg^bg�
ki_kkZjlbg
(almandine-
spessartine)

 ����ZevfZg^bg
fZj]Zgph\bkluc

���ki_kkZjlbg
`_e_abkluc

����df�d
aZi��hl�Gy�
r_\kdhc
dmjvb�
d����

E_\bg�<� Y��
1974;

;Z`_gh\
:� =���^j��

1978

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
 11 × :exfh[jhgabl

(alumobronzite)
 �wgklZlbl

Zexfbgb_\h�
`_e_abkluc

\h^hjZa-
^_e�ha�

;��Brdmev
±�;��LZl-
dmev

;Z`_gh\
:� =��������
^j�������

 12 ]_f :fZahgbl
(amazonite)

 �fbdjhdebg
a_e_guc��]hem[h\Zlh�

a_e_guc

�d����� Kmsbgkdbc
I� I��������
N_jkfZg
:� ?�������

 13 ]_f :f_lbkl
(amethyst)

 �d\Zjp�nbhe_lh\uc
ijhajZqguc

– FZeZoh\
<� F�������

 14 × :fiZg]Z[_bl
(ampangabeite)

 �kZfZjkdbl
baf_g_gguc

d����� Iheydh\
<� H���^j��

1980
 15 l_jf :fnb[he��u�

(amphibole (s))
jhf[. b�fhg��kbebdZ-
lu�k�h[s_c�nhjfmehc
AB2C

VI
5T

IV
8O22(OH)2,

]j��Zfnb[heh\

– AZ\Zjbpdbc
:� G�������

 16 × :gZeh]
]Zklbg]kblZ

gbadhdj_fgb_-
\uc

 �dZebckZ^ZgZ]Zbl j��>_fb-
^h\dZ

;Z`_gh\
:� =���^j��

1988

 17 l_jf :g^_abg
(andesine)

 �Zev[bl�dZevpb_\uc�
(Na,Ca)Al(Si,Al)Si2O8,
ljbd���qe_g�bahfhjn.
jy^Z�ieZ]bhdeZah\

(An 30—50),
]j��ihe_\uo�riZlh\

– ;_eygdbg
>� K�������

 18 × :g^_abg�
eZ[jZ^hj
(andesine-
labradorite)

 �Zev[bl
dZevpb_\uc�beb

Zghjlbl�gZljb_\uc

– E_\bg�<� Y��
1974

 19 – :gd_jbl
(ankerite)

 �`_e_abkluc
^hehfbl��"�
�obf���ZgZeba
g_�ijb\h^blky�

– FZdZjhqdbg
;� :���^j��

1962

 20 × :ghfbl
(anomite)

 �[bhlbl�k�ie��hil.
hk_c�⊥ (010)

– Doelter C.,
1917

 21 kf :glbi_jlbl
(anthiperthite)

 �ieZ]bhdeZa
k�aZdhghf_jgh
hjb_glbjh\Zgg�
fbdjh\exq_g�
hjlhdeZaZ

d����� Ihih\
<� :���^j��

1980
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Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
 22 l_jf :ghlhnbeebl�

Zk[_kl
(anthophyllite-

asbestos)

 �Zglhnbeebl
iZjZee_evgh�
\hehdgbkluc

KZ\_ev-
dmevkdh_
f�gb_

JhfZgh\bq
B� N���^j��

1963

 23 l_jf :iZlbl
(apatite)

 �nlhjZiZlbl
(Rath G., 1855)

�d���� F_g]_�B� G��
1830

 24 – :ihnbeebl
(apophyllite)

 �hrb[hqgh��"��
�hq_\b^gh�kdZihebl

Ha�
Q_jgh_

F_g]_�B��G�
1830;

Menge J.,
1842

 25 × :jdZgabl
(arcansite)

 �[jmdbl�\�^bibjZ-
fb^��djbkl��ik��]_dk�

h[ebdZ

d����� Ihih\
<� :���^j��

1978
 26 – :jn\_^khgbl

(arfvedsonite)
Kf_kv��Zfnb[he��
ibjhdk_g��;Z`_gh\
:��=���^j��������

– Johnsen A.,
1901

 27 × :kljZoZgbl
(astrakhanite)

 �[ez^bl GSD Q_kghdh\
;��<������

 28 × :kljhnbeebl�
dmie_lkdbl

(astrophyllite-
kupletskite)

 �dmie_lkdbl��"� GSD Iheydh\
<� H�������

 29 × :mwj[Zobl
(auerbachite)

 �pbjdhg�\�\b^_
^bibjZfb^��[mjuo

djbklZeeh\

d��d�
132, 145

Lblh\�:� =��
1928

 30 × :mwjebl
(auerlite)

 �lhjh]mffbl
nhknZlguc

d���� Kl_iZgh\
<��B���^j��

1962
 31 × :ofbl

(acmite)
 �w]bjbg – Lzjg[_j]

:� D�������
�jmkkd��i_j_-
\h^�klZlvb
B��F_g]_�

 32 × ;ZaZghf_eZg
(basanomelane)

 �km[iZjZee_evguc
kjhklhd�ih�[Zahib�
gZdhb^m�ieZklbg�
qZluo�djbkl��lblZ�
gh\h]h�]_fZlblZ

d��d�����
100

Hlq_l������

 33 × ;Zj[hlh\�]eZa
(perlglimmer)

 �f_klgh_�gZa\Zgb_
kn_jhdjbklZeeh\

fbg_jZeh\�]j��kex^

d���� N_jkfZg
:� ?�������

 34 × ;Zjd_\bdbl
(barkevikite)

 �&D�Zfnb[he – Ihih\ <� :��
������kkuedZ
gZ�JhlfZg
E� W��������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
 35 l_jf ;ZjjmZabl

(barroisite)
 �n_jjb[ZjmZabl aZi��[_j_]

ha��;��Br�
dmev

;Z`_gh\
:� =���^j��

1982

 36 × ;Zklbl
(bastite)

 �ik_\^hfhjn�
�ebaZj^blZ�ih�jhf[.

ibjhdk_gm

Gyr_\-
kdbc
fZkkb\

Ihklh_\
D� G��
1947

 37 × β�n_j]mkhgbl
p_jb_\uc
(ceroan β-

fergusonite)

 �n_j]mkhgbl�
[_lZ��K_�

d���� ?kvdh\Z
?� F��

1976

 38 × ©;_jbee
kZdkhgkdbcª

 �nlhjZiZlbl �d���� F_g]_
B� G�������

 39 – ;_lZnbl
(betafite)

 ����fbg_jZe�]j�
ibjhoehjZ

(Ca,U)<1(Nb,Ti)2-
(O,OH)7

���ibjhoehj�mjZgh\h�
lblZgh\uc

d��d�
28, 58,
203;

d����

FZdZjhqdbg
;� :��

^j�������
1982.

Ihih\Z <� B��
^j�������

 40 l_jf ;bhlbl
(biotite)

 �neh]hibl�`_e_ab-
kluc��ghf_gde�������

fbZkdb-
lu

Doelter C.,
1917

 41 l_jf ;blh\gbl
(bytownite)

 �Zghlbl�gZljb_\uc�
(Ca,Na)Al(Al,Si)Si2O8,
ljbd���qe_g�bahfhjn.
jy^Z�ieZ]bhdeZah\
�$Q���±�����]j��ihe_-

\uo�riZlh\

Gyr_\-
kdbc
fZkkb\

;_eygdbg
>� K�������

 42 × ;e_kd�`_e_aguc
(Eisenglanz)

 �]_fZlbl – Kbfhgh\
:��B�������

 43 × ;e_kd
fheb[^_gh\uc
(Molybdänglanz)

 �fheb[^_gbl �d������ DhdrZjh\
G� B�������

 44 × ;e_kd�k\bgph\uc
(Bleiglanz)

 �]Ze_gbl \hklhqg�
ha��Bev-
f_gkdh]h

<hjh[v_\
:� E�������

 45 × ;ehfkljZg^bg
(blomstrandine)

 �wrbgbl��<� – Hauser O.
et al., 1910

 46 × ;ehfkljZg^bl
(blomstrandite)

 �fbg_jZe�]j�
ibjhoehjZ�

(Ca,Na,U)<1(Nb,Ti)2-
(O,OH)7

d�����

d��d�
29, 215,

343

Dju`Zgh\�
kdbc�<� B��

1927;
FZdZjhq�
dbg�;� :��
^j��������
1964; 1982
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1 2 3 4 5 6
 47 kf ;hexk

(bolus)
 �kf_kv��]ZeemZabl
(\h^guc��]b^jh�
hdkb^u�`_e_aZ

d��d�
118, 135

Kbfhgh\
:� B�������

 48 l_jf <Z^
(wad)

 �fZkkb\guc�hdkb^
fZj]ZgpZ�gbadhc

iehlghklb

d��d�
63, 135

Ihih\
<� :�������

 49 × <_gbkZ
(venisa)

 �ZevfZg^bg – K_\_j]bg
<� F��������

 50 – <_jlmrdh\bl
(vertuskovite)

K2(C2O4)H22��hdkZ-
eZl���fhg���hj]Zgbq_-
kdh_�kh_^bg_gb_

\�jZklbl.
(qZ]Z�

Q_kghdh\
;��<���^j��

1980
 51 – <beebhfbl

( villiaumite)
 �ij_^iheh`bl_evgh d���� ;ZjkZgh\

=��I�������
 52 – =Z^hebgbl

(gadolinite)
 �wrbgbl��&H� >he]b_

fhklu
F_g]_�B� G�

1830
 53 – =ZeemZabl

(halloysite)
 �]ZeemZabl�\h^guc

�wg^_eebl�
d������

[ZaZ�B=A

DhaZdh\Z
:� :��������
Q_kghdh\   
;� <���^j��

1982
 54 × =Zlkbg]kbl�fZ]-

g_abZevguc
(magnesian
hastingsite)

 �]Zklbg]kbl
beb

fZ]g_abh]Zklbg]kbl

– ;Z`_gh\
:� =���^j��

1982

 55 × =Zlq_llhebl
(hatchettolite)

 ����fbg_j�
]j��ibjhoehjZ��obf�
ZgZe��g_�ijb\h^��

���ibjhoehj�mjZgh\h�
lblZgh\uc

d����
(I—III);

d�����

;ZjkZgh\
=� I��������

Ihih\Z
<� B���^j��

1986
 56 – =_^_g[_j]bl

(hedenbergite)
 �ibjhdk_g�`_e_ab-
klh�dZevpb_\uc
�obf��ZgZeba
g_�ijb\h^��

– AZ\Zjbpdbc
:� G�������

 57 – =_cdbebl
(geikielite)

 �bevf_gbl
fZ]g_abZevguc��"�
�obf��ZgZeba�g_

ijb\h^��

KZ\_ev_\
eh]

De_j�F� H��
1926

 58 ]_f =_ebh^hj
(heliodor)

 �[_jbee�ahehlbklh�
`_eluc�ijhajZqguc

– FZdZjhq�
dbg�;� :��
^j�������

 59 × =_kkhgbl
(hessonite)

 �fbg_j. ]j��]jZgZlZ d���� N_jkfZg
:� ?�������
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 60 ]_f =bZpbgl

(hyacinth)
 �pbjdhg�djZkgh\Zlh�
[mjuc�ijhajZqguc

e_\h[_-
j_`v_�j�
Gyr_\db

Khdheh\
>� B�������

 61 × =b^jZj]beebl
(hydrargillite)

 �]b[[kbl d��d��x`g�
kdehgZ
Bevf_g�
kdh]h�oj�

Fmrd_lh\
B� <�������

 62 – =b^jh[bhlbl
(hydrobiotite)

 �kf_rZghkehcguc
kex^bkluc�fbg_j. k
g_mihjy^hq_g��q_j_-
^h\Zgb_f�keh_\�\_j-
fbdmebl�[bhlbl

d���� Ihklh_\
D� B�������
�obf��Zg�
;_eygdbgZ
>� K��������

 63 × =b^jh]_fZlbl
(hydrohematite)

 �lhgdh^bki_jkguc
Z]j_]Zl�]_fZlblZ�k
Z^khj[bjh\Zgghc

\h^hc

– FZdZjhq�
dbg�;� :��
^j�������

 64 × =b^jh]zlbl
(hydrogoethite)

 �]zlbl
k�ba[ulhqghc�\h^hc

d��� Kbfhgh\
:� B�������

 65 – =b^jhdkbe�
ZiZlbl

(hydroxylapatite)

 �obf��ZgZe��g_�ijb�
\h^blky��\hafh`gh�

dZj[hgZl�
]b^jhdkbeZiZlbl

– JZkkdZah\Z
:� >�������

 66 l_jf =b^jhfmkdh\bl
(hydromuscovite)

 �beebl Eh[Z-
q_\kdb_
dhib

Iheydh\
<� H�������

 67 kf =b^jhg_n_ebg
(hydronepheline)

 �ijh^mdl�g_iheghc
p_heblbaZpbb�g_n_-
ebgZ��k�j_ebdlZfb

ihke_^g_]h

d���� Dju`Zgh\�
kdbc�<� B��
hlq_l������

 68 kf =b^jhg_n_ebl
(hydronephelite)

 �kf_kv��gZljhebl
�kdhe_pbl��]b[[kbl�

ebfhgbl

d��d�
115, 117,
�����^j�

DhaZdh\Z
:� :�������

 69 × =b^jhgha_Zg
(hydronosean)

 �\brg_\bl d��d������
�����^j�

DhaZdh\Z
:� :�������

 70 × =b^jhkh^Zebl
(hydrosodalite)

 �ij_^iheZ]Z_fuc
i_j\bqguc�fZl_jbZe

lhfkhgblh\uo
ik_\^hfhjnha

d����� Iheydh\
<� H���^j��

1988

 71 l_jf =b^jhibjhoehj
(hydropyrochlo-

re)

Nb2O5 ⋅ 2–3H2O,
dm[�

d���� K_fzgh\
?� B���^j��

1981
 72 × =b^jhoehj

(hydrochlore)
 �]b^jhibjhoehj
�K_f_gh\�?��B���^j��

1981)

– Hermann R.,
1850
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 73 × =bi_jkl_g

(hypersthene)
 �wgklZlbl
`_e_abkluc

K_eygd�
[ehd

JZkkdZah\Z
:� >���^j��

1989
 74 – =eZmdhnZg

(glaucophane)
 �ij_^iheZ]Z_fuc

Zfnb[he
�obf��ZgZe�
g_�ijb\h^��

– AZ\Zjbpdbc
:��G�������

 75 l_jf =hjg[e_g^bl
(hornblende)

 ����fbg_j. bahfhjn�
jy^Z�fZ]g_-

abh]hjg[e_g^bl�
n_jjh]hjg[e_g^bl

���Zfnb[he
dZevpb_\uc

–

�d�����

K_\_j]bg
<� F�������

�]hjg�
[e_g^_��
F_g]_

B� G�������
(hornblende)

 76 l_jf =jZgZl�u�
(garnete(s))

]j��dm[��kbebdZlh\�k
h[s_c�nhjfmehc

A3B2(SiO4)3

– Jha_�=��
1839

 77 × =jZgZl
]jhkkmeyj�

ki_kkZjlbgh\uc

 �ki_kkZjlbg
dZevpb_\uc

GSD ;Z`_gh\
:� =�������

 78 × =jZgZl
fZj]Zgp_\uc

 �ki_kkZjlbg
`_e_abkluc

d���� Q_jgur_\
N� G�������

 79 × =jZgZl
ojhfh\uc��"�

a_e_guc

 �fbg_j. ]j��]jZgZlh\
�khklZ\�g_�mdZau\��

:il_dZj�
kdbc�eh]
�rebob�

:nZgZkv_\
F� K�������

 80 × =jZgZl
q_jguc

 �lh�`_ j��Ebih\-
dZ

�rebob�

:nZgZkv_\
F��K�������

 81 × =jhkkmeyj�
Zg^jZ^bl
(grossular-
andradite)

 �]jhkkmeyj
`_e_aguc�beb

Zg^jZ^bl
Zexfbgb_\uc

kdZjgu�
nbjkblu

E_\bg�<� Y��
1974

 82 × =jhkkmeyj�
ZevfZg^bg
(grossular-
almandine)

 �ZevfZg^bg
dZevpb_\uc

Ha��;��Fb�
Zkkh\h�

aZe��Aujy�
gh\dZ

Dhjbg_\�
kdbc�<� =��

1997

 83 × =jhlbl
(grothite)

 �lblZgbl�blljb_\h�
Zexfbgb_\uc

d���� ;hgrl_^l
W� F�������

 84 kf =mg]Zjjbl
(goongarrite)

 �kf_kv�
]Ze_gbl�dhaZebl

d���� Iheydh\
<� H�������

 85 × >Z\b^bl
j_^dha_f_evguc

 �^Z\b^bl��/D� KSD Iheydh\
<� H���^j��

1986
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 86 × >_e_kkbl

(delessite)
 �debghoehj
`_e_abkluc

[eba�ha�
:j]Zab

Ihklh_\
D� B�������

 87 × >_kfbg
(desmine)

 �klbev[bl �d����� Hermann R.,
1849

 88 × >`ZefZbl
(djalmaite)

 �fbdjhebl
mjZgh\uc

d����� Ihih\Z
<� B���^j��

1978
 89 – >bhikb^

(diopside)
 �]_^_g[_j]bl
fZ]g_abZevguc

ha��Q_j-
gh_

F_g]_
B� G�������

 90 × >bhikb^�
]_^_g[_j]bl

(diopside-
hedenbergite)

 �]_^_g[_j]bl
fZ]g_abZevgh�
gZljb_\uc

– B\Zgh\
;� G���^j��

1978

 91 × >bkl_g
(disthene)

 �dbZgbl Dhku_
]hju

;Z`_gh\
:� =���^j��

1979
 92 × >bojhbl

(dichroite)
 �kh^Zebl

(Rose G., 1842)
– F_g]_

B� G�������
 93 × >jZ\bl�r_je

(dravite-schorl)
 �r_je

fZ]g_abZevguc
– ;_eh]m[

?� <���^j��
1998

 94 l_jf @_e_agyd
[mjuc

(brom iron ore)

 �kf_kv��]zlbl�
hdkb^u�dj_fgby�

]ebgbkluc�fZl_jbZe

– F_evgbdh\
F� I�������

 95 × @_e_agyd
djZkguc

(red iron ore)

 �]_fZlbl d��d�
\hkl��ha�
Bevf_g�
kdh]h

F_evgbdh\
F� I�������

 96 × @_e_agyd
fZ]gblguc

(magnetic iron
ore)

 �fZ]g_lbl – F_evgbdh\
F� I�������

 97 × @_e_agyd
lblZgbkluc

(titanic iron ore)

 �bevf_gbl – Rose G.,
1839

 98 × @_e_ah
lblZgbklh_
(titanic iron)

 �bevf_gbl – Rose G.,
1842

 99 × @bev[_jlbl
(gilbertite)

 �fmkdh\bl
k\_leh�a_e_guc

]jm[hq_rmcqZluc

d������
b�^j�

DhaZdh\Z
:� :�������

 100 × Af__\bd
(serpentaria)

 �fbg_j. ih^]jmiiu
k_ji_glbgZ

�Zglb]hjbl��ebaZj^bl�
ojbahlbe�

$X�jhkk� Wg]_evfZg�
1838
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 101 × Af__\bd

Zglb]hjblh\uc
(antigoritic
serpentaria)

 �Zglb]hjbl – Ihklh_\
D� B�������

 102 × Af__\bd
ojbahlbeh\uc

(chrysotilic
serpentaria)

 �ojbahlbe – Ihklh_\
D� B�������

 103 × Bdkbhghebl
(ixionolite)

 �bdkbhebl d��d�
63, 64

<_jgZ^kdbc
<� B���^j��

1910
 104 – Bevf_gbl

(ilmenite)
 �dhemf[bl d��d�

(63, 64)
Kupffer

A. T., 1827
 105 × Bevf_ghjmlbe�

kljx\_jbl
(ilmenorutile-

strüverite)

 �bevf_ghjmlbe�lZg-
lZeh\uc

Eh[Zq_\-
kdb_�dh-
ib���dd�
57, 59

Kbfhgh\
:� B��������
Iheydh\
<��H��^j��

1983
 106 × Bg^b]hebl

(indigolite)
 �fbg_j�

]j��lmjfZebgh\�
g_�bamq_g

–

d�����

FZdZjhqdbg
;� :���^j��

1962;
;_eh]m[
?� <���^j��

1998
 107 × <�kn_g

(Y-sphene)
 �lblZgbl
blljb_\uc

d���� Kbfhgh\
:� B�������

 108 × <�wrbgbl
(Y-aeschynite)

 �wrbgbl�blljb_\uc
�FZdZjhqdbg�;� :��

^j��������

d����� Ihih\
<� :�������

 109 × Blljhbevf_gbl
(yttroilmenite)

 �kZfZjkdbl��<� �d����� Hermann R.,
1855, 1856

 110 – BlljhlZglZebl
(yttrotantalite)

 �kZfZjkdbl��<� �d����� Hermann
R., 1844

 111 × BlljhlblZgbl
(yttrotitanite)

 �lblZgbl
blljb_\uc

d����� Xrdbg
G� I���^j��

1986
 112 × Blljhwrbgbl

(yttroaeschynite)
 �wrbgbl��<� d����� ?kvdh\Z

?� F�������

 113 × Brdmebl
(ishkulite)

 �fZ]g_lbl
ojhfh\uc

d����� ;ZjkZgh\
=� I�������

 114 × DZebclZjZfbl
(potassictaramite)

 �dZebcn_jjblZjZ�
fbl

\hkl��kde�
]��>_fb-
^h\hc

;Z`_gh\
:� =�������
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 115 × DZebcn_jjbkZ�

^ZgZ]Zbl
(potassic-fer-
risadanagaite)

 �dZebckZ^ZgZ]Zbl – ;Z`_gh\
:� =��b�^j��

1999

 116 × DZebriZl  �fbdjhdebg K_eygd�
[ehd

JZkkdZah\Z
:� >���^j��

1989
 117 × Ca-Al-

Zjn\_^khgbl
 �fbg_jZe

]j��Zfnb[heh\
– Ihih\�<� :��

1975
�kkuedZ�gZ
FZdZjhqdb-
gZ� ;� :��

1950)
 118 × &D�[_lZnbl  �fbg_jZe

]j��ibjhoehjZ
– Ihih\�<� :��

1975
�kkuedZ�gZ
FZdZjhqdb-
gZ� ;� :��

 119 × Ca,Mg,Fe2+-
w]bjbg

 �fbg_jZe
]j��ibjhdk_gh\

– Ihih\
<� :�������
�kkuedZ�gZ
FZdZjhq-
dbgZ�;� :��

1950)
 120 × &D�lhjbl  �dZevpbhlhjbl��;Zj-

kZgh\�=��I��������
d����� Ihih\�<� :��

1975

 121 × DZevpbhlhjbl
(calciothorite)

 �lhjbl�dZevpb_\uc
�"���obf��ZgZe��g_

ijb\h^��

d����� ;ZjkZgh\
=� I�������

 122 × DZf_gv
ZfZahgkdbc

(amazonstone)

 �ZfZahgbl �d���� Jmkkd�
i_j_\h^
;j_cl�

]ZmilZ�:�
(Breithaupt
A., 1847)

 123 × DZf_gv
_\j_ckdbc

(jewish stone)

 �]jZnbq_kdh_
kjZklZgb_�d\ZjpZ�b
ihe_\h]h�riZlZ

�d��d�
64, 67)

K_\_j]bg
<�������

 124 ]_f DZf_gv�emgguc
(moonstone)

 �ihe_\hc�riZl
�Zev[bl��ZghjlhdeZa��k
fhehqgh�[_ehc�beb
[e_^gh�]hem[hc
bjjbaZpb_c

– N_jkfZg
:� ?�������
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 125 ]_f DZf_gv

kheg_qguc
(sunstone)

 �ihe_\hc�riZl
�ZghjlhdeZa�
fbdjhdebg��k

bkdjbklh�ahehlbkluf
hleb\hf�h[mkeh\e_gg�
hjb_glbjh\. \dexq�
f_ed��ieZklbghd

]_fZlblZ

[eba
^��Dhjh[-
dh\db

d�����

Dju`Zgh\�
kdbc�<� B��
������Mklb-
gh\Z�L� B��

1949;
Ihih\

<� :���^j��
1978

 126 – DZgdjbgbl
(cancrinite)

 �kh^Zebl
(Rose G., 1839)

�d���� D_ff_j_j
=�������

 127 × DZgdjbgbl
kmevnZlguc
(sulphatian
cancrinite)

 �\brg_\bl
�;_eygdbg�>��K��

1944)

d��d�
115, 117
b�^j�

AZ\Zjbpdbc
:� G�������

 128 × DZj[hgZl�
dZgdjbgbl
(carbonate-
cancrinite)

 �dZgdjbgbl – AZ\Zjbpdbc
:� G�������

 129 × DZjbglbgbl  �&D�Zfnb[he��"� – Ihih\�<� :��
1975

 130 – DZlZnhjbl
(kataphorite)

 �dZlhnhjbl�
\�Bevf_gh]hjkdhf

dhfie_dk_
g_�mklZgh\e_g

– Ihih\�<� :�,
������kkue-
dZ�gZ�Jhl-
fZg�E� W��

1956)
 131 × D_ff_j_jbl

(kämmererite)
 �debghoehj
ojhfh\uc

d����� Ihih\�<� :��
1978

 132 × De_\_eZg^bl
(clevelandite)

 �Zev[bl
ieZklbgqZluc

– FZdZjhq�
dbg�;� :��
^j�������

 133 × DebZobl
(kliachite)

 �]b[[kbl�lhgdh^b�
ki_jkguc��juoeuc

– Kbfhgh\
:� B�������

 134 l_jf Debghibjh�
dk_g�u�

(clinopyroxene(s))

 �ibjhdk_g��u�
fhghdebgguc

– ;Z`_gh\
:� =�������

 135 × Debghn_j]mkh�
gbl

(clinofergusonite)

 �n_j]mkh�
gbl�[_lZ��&H�

d���� Ihih\�<� :��
������kkuedZ
gZ�Q_jgbdZ
=� I��������

 136 × DhdrZjh\bl
(koksharovite)

 �w^_gbl��ih�khkl�
ihqlb�djZcgbc�qe_g

bahfhjn. jy^Z

– FZdZjhq�
dbg�;� :��
^j�������
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 137 × Dhemf[bl

fZj]Zgph\bkluc
 �fbg_j�

bahfhjn. jy^Z
n_jjhdhemf[bl�
fZg]Zghdhemf[bl

©>he]b_
fhkluª

?j_f__\
I��<���m

G� B��Dhd�
rZjh\Z�
FZl_j�

������l��,,,�
 138 × Dhemf[bl�

lZglZebl
(columbite-
tantalite)

 �fbg_j. bahfhjn�
jy^Z�dhemf[blZ�

lZgZlZeblZ

d�d�
232, 235,
395, 411

Iheydh\
<� H���^j��

1988

 139 × Dheq_^Zg
f_^guc

(copper pyrite)

 �oZevdhibjbl �d������ Ebk_gdh
B� J�������

 140 × Dheq_^Zg
`_e_abkluc
(iron pyrite)

 �ibjbl – F_evgbdh\
F� I�������

 141 l_jf Dhemf[bl
(columbite)

 �fbg_j. bahfhjn�
jy^Z�n_jjhdhemf[bl�
fZg]Zghdhemf[bl

�d���� ?) Hermann R.,
1870

 142 ]_f Dhjmg^
a\_aqZluc
(asteriad

corundum, star
corundum)

 �dhjmg^�k�wnn_dlhf
Zkl_jbafZ�—�r_klb-
emq_\hc�a\_a^u�gZ
dZ[hrhgbjh\Zgghc

ih\_joghklb

]��Brdmev GbdZg^jh\
K� G��������

1995

 143 × Djbhnbeebl
(cryophyllite)

 �ihebeblbhgbl
`_e_abkluc

d����� ;_eh]m[
?� <��������
;_eh]m[

b�^j�������
 144 kf Djbilhi_jlbl

(cryptoperthite)
= lhgdh_�i_j_-

keZb\Zgb_�Zev[blZ�b
hjlhdeZaZ�ih�������
k\yaZggh_�k�\lhjbq-
ghc�iehkdhklvx�ih
������beb������

– ;_eygdbg
>��K��������
AZ\Zjbpdbc
:� G�������

 145 – Djbqlhgbl
(crichtonite)

 �gZa\Zgb_�obfbq_kdb
qbklh]h�bevf_gblZ�
ijbf_gyehkv�^h

�����]�

KZ\_ev_\
eh]

De_j�F� H��
1926

 146 × Djhdb^hebl
(crocidolite)

 �fZ]g_abhjb[_dbl
�;Z`_gh\�:� =���^j��

1982)

d���� FZdZjhq�
dbg�;� :��
^j�������

 147 × Djhdb^hebl�
Zk[_kl

(crocidolite-
asbestos)

 �fZ]g_abhjb[_dbl
\hehdgbkluc

ha��DZjZ-
[Zeud

Aheh_\�D� D��
1979
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 148 kf DkZglblZg

(xanthitane)
 �a_jgbkluc

ijh^mdl�baf_g_gby
lblZgblZ��kf_kv

d��d�
158, 203

Kbfhgh\
:� B�������

 149 – Dmd_bl
(cookeite )

 �obf��ZgZe� g_
ijb\h^���hrb[hqgZy
^bZ]ghklbdZ��"�

d���� ;_j_abg
;� :�������

 150 × Dmffbg]lhgbl
fZ]g_abZevguc

(magnesian
cummingtonite)

 �dmffbg]lhgbl – Dhjbg_\�
kdbc�<� =��

1997

 151 ? Dminn_jbl
(kupfferite)

 �fZ]g_abZevguc
Zfnb[he��kh^. (fZk�
%):  Cr2O3 1.21, NiO
������g_^hklZlhqgh

bamq_g�

– Hermann R.,
1862;

=_jfZgg�J��
1864

 152 l_jf EZ[jZ^hj�
eZ[jZ^hjbl
(labradorite)

 �Zghjlbl�gZljb_\uc
(Ca,Na)Al(Al,Si)-
Si2O8��ljbd���qe_g

bahfhjn. jy^Z�ieZ]b-
hdeZah\��$Q���—70),
]j��ihe_\uo�riZlh\

ha��Q_j-
gh_��d�����

Rose G.,
1842;

;_eygdbg
>� K�������

 153 × EZ[jZ^hj�
Zghjlbl�
eZ[jZ^hj�
[blh\gbl

 �Zghjlbl
gZljb_\uc

Ha��;�
FbZkkh\h�
aZe��Aujy�
gh\dZ

Dhjbg_\�
kdbc�<� =��

1997

 154 – EZmwbl
(laueite)

 �mrdh\bl��Q_kghdh\
;��<���^j��������

d����� Q_kghdh\
;� <�������

 155 kf E_cdhdk_g
(leucoxene)

 �lhgdha_jgbkl�
ijh^mdl�baf_g_gby

fbg_jZeh\�]j�
bevf_gblZ��kf_kv

– Kbfhgh\
:� B�������

 156 ]_f E_cdhkZinbj
(leucosapphire)

 �dhjmg^�[_kp\_lguc
ijhajZqguc

– FZdZjhq�
dbg�;� :��
^j�������

 157 × E_col_g[_j]bl
(leuchtenbergite)

 �debghoehj
k�g_agZqbl_evguf

kh^. ̀ _e_aZ

d����� DjZkbgZ
:� K�������

 158 – E_cpbl
(leucite)

 �^bZ]ghklbdZ
khfgbl_evgZ��ih�\b�
^bfhfm��ZgZevpbf

– FZdZjhq�
dbg�;� :��
^j�������

 159 l_jf E_ib^hebl�u�
(lepidolite(s))

 �ljbhdlZw^jbq��kex-
^u�ba�ljbeblbhgbl�
ihebeblbhgblh\h]h

jy^Z��kh^��/L
�ghf_gde�������

d����� Ihih\Z
<� B���^j��

1980
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 160 × E_ib^hf_eZg

(lepidomelane)
=1) \ukhdh`_e_abk�

lZy�kex^Z�ba
fbZkdblZ��obf��ZgZe�

g_�ijb\h^�
���Zggbl��f

–

d���

Johnsen A.,
1901

Ihklh_\
D� B�������

 161 × E_kkbg]bl��"�
(lessingite)

 �[jblhebl��&H���"�²
obf��ZgZeba

g_�ijb\h^blky�

k�\�hdj�
^��Gh\h-
Zg^j__\dZ

Yjhr�I� Y��
1956

 162 × .�������ebaZj^blu  �kljmdlmjgu_
\ZjbZglu�ebaZj^blZ�
\�kh\j_f_gghc�fbg_j.

ghf_gdeZlmj_�g_
ijbf_gy_lky

Gyr_\-
kdbc�fZk-

kb\

<ZjeZdh\
:� K��������
<ZjeZdh\
:��K���b�^j��

1998
 163 l_jf Ebfhgbl

(limonite)
 �]zlbl d����� JmkZdh\

F��I�������
 164 × Ebg^hdbl

(lyndochite)
 �wrbgbl��&H� \hkl��kde�

]��Brdmev
Ihih\Z
<� B���^j��

1988
 165 × FZ]g_abhZglh�

nbeebl
(magnesioantho-

phyllite)

 �Zglhnbeebl
�ghf_gde�������

 – Dh[yr_\
X� K���^j��
������gh-

f_gde��1978)
 166 – FZ]g_abhZjn�

\_^khgbl
(magnesioarf-

vedsonite)

 nlhjfZ]g_abhZjn�
\_^khgbl
�;Z`_gh\

:��=���^j��������

GSD Dh[yr_\
X� K���^j��

1994

 167 × FZ]g_abh[Zj�
d_\bdbl

(magnesiobar-
kevikite)

 fZ]g_abh]Zklbg]kbl
�obf��ZgZe�ijb\h^bl-
ky�m�E_\bgZ�<��Y��

1974)

– Ihih\
<� :�������
�kkuedZ�gZ
;_eygdbgZ

>��I��
 168 × FZ]g_abh[bhlbl

(magnesiobiotite)
 �neh]hibl
`_e_abkluc

– Ihih\
<� :�������

 169 × FZ]g_abh]b�
i_jkl_g

(magnesiohy-
persthene)

 �wgklZlbl
`_e_abkluc

– Ihih\
<� :�������
�kkuedZ�gZ
;_eygdbgZ
>� I��������

 170 × FZ]g_abh`_^�
jbl

(magnesioged-
rite)

 �`_^jbl
�ghf_gde�������

– Dh[yr_\
X� K���^j��
������gh-
f_gde�
1978)
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 171 × FZ]g_abhdZlZ�

nhjbl
(magnesiokata-

phorite)

 n_jjbfZ]g_abhdZ�
lhnhjbl

\_jo�
Mkdh\Z
dexqZ

E_\bg�<� Y��
1974

 172 × FZ]g_abhdmf�
fbg]lhgbl

(magnesiocum-
mingtonite)

 �dminn_jbl
(Hermann R. , 1862)

– Ihih\
<� :�������
�kkuedZ�gZ
=_jfZgZ
J��������

 173 – FZ]g_abkZ^Z�
gZ]Zbl

(magnesiosada-
nagaite)

 ZexfbghfZ]g_-
abhkZ^ZgZ]Zbl

KZ\_ev-
dmevkdZy
khidZ

Iheydh\
�<� H���^j��

1998

 174 × FZ]g_abhn_j�
jbdZlhnhjbl
(magnesiofer-
rikatophorite)

 n_jjbfZ]g_abhdZ�
lhnhjbl

K�<
^��K_eyg-
dbgh

;Z`_gh\
:��=���^j��

1982

 175 × 0J�n_jjb[bh�
lbl

(Mg-ferribiotite)

 �fbg_j. ]j��kex^ – Ihih\�<� :��
������kkue-

dZ�gZ
Rezin_jZ�

1891)
 176 × FZeZdhg

(malacon)
 �f_lZfbdlg�

pbjdhg�\�djbkl�
^bibjZfb^Zevgh]h

h[ebdZ��kh^�
U, Th, H2O

©>he]b_
fhkluª

;Zj[hl�^_
FZjgb

G� I�������
Hermann R.,

1851
 177 × 0Q�bdkbhebl

(Mn-ixiolite)
 �bdkbhebl��<_jgZ^-
kdbc�<��B���^j��������

d��d�
63, 64

Ihih\�<� :��
1975

 178 × FZg]Zghbevf_�
gbl

(manganoilme-
nite)

 �bevf_gbl
fZj]Zgph\bkluc

d����� FZdZjhq�
dbg�;� :��
^j�������

 179 × FZg]ZghfZg�
n_jpbl

(manganoman-
fercite)

 �jh^hojhabl – Ihih\�<� :��
1975

 180 × FZgn_jZevkb�
ebl

(manferalsilite)

 �ki_kkZjlbg
`_e_abkluc

– Ihih\�<� :��
1975

 181 × FZgn_jpbl
(manfercite)

 �jh^hojhabl��"� – Ihih\�<� :��
1975

 182 × FZj]Zg_p
q_jguc

 �ikbehf_eZg �d����� FZeZoh\
<��F�������
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 183 – FZj]Zjbl

(margarite)
 �fbg_j�
]j��kex^

d���� N_jkfZg
:� ?�������
�Kij��

F�eu��,9���
klj������

 184 × FZjbgvydbl
(marignacite)

 �fbg_j�
]j��ibjhoehjZ

d��d�
17, 28

;ZjkZgh\
=� I�������

 185 – FZjdZabl
(marcasite)

 �ibjbl d���� Kbfhgh\
:� B�������

 186 × FZjlbl
(martite)

 �ik_\^hfhjn�
]_fZlblZ�ih�djbkl�

fZ]g_lblZ

�d����� ?j_f__\
I� <�������

 187 × F_eZgbl
(melanite)

 �l_fgh�[mjuc�]jZgZl
ba�kZg^ublZ��obf��Zg.

g_�ijb\h^�

j��;_eZy AZ\Zjbpdbc
:� G�������

 188 – F_edh\bl
(melkovite)

 �khklZ\�[ebahd�f_e-
dh\blm��gh�g_�b^_glb-
q_g��fbg_jZe�bamq_g

g_^hklZlhqgh

d���� Ehlh\Z
W��<���^j��

1988

 189 × F_g]bl
(mengite)

 ����fhgZpbl��&H�

���dhemf[bl

–

–

Brooks,
1831;

Rose G.,
1842

 190 × F_g^_e__\bl
(mendeleevite)

 �fbg_jZe�]j�
ibjhoehjZ

(Ca,U)<1(Nb,Ti,Ta)2-
(O,OH)7

d����� FZdZjhq�
dbg�;� :��
^j��������

1982
 191 × F_jhdk_g

(meroxene)
 �neh]hibl
`_e_abkluc

– E_[_^_\�=��
1907

 192 × F_lZibjhoehj
(metapyrochlore)

 �ibjhoehj
baf_g_gguc

d��d�
169, 170

Kbfhgh\
:��B�������

 193 × Fba_jbl
(miserite)

 �obf��ZgZe��g_
ijb\h^���^bZ]ghklbdZ

khfgbl_evgZ

Zdp_kk� Eyoh\bq
<� <�������

 194 kf Fbdjhdebg�
fbdjhi_jlbl
(microcline-

microperthite)

 �\aZbfgh_
fbdjhkjZklZgb_

fbdjhdebgZ�b�Zev[blZ
�jZaebqbf�lhevdh
ih^�fbdjhkdhihf�

– AZ\Zjbpdbc
:� G�������

 195 kf Fbdjhdebg�
i_jlbl

(microcline-
perthite)

 �\aZbfgh_
ijhjZklZgb_

fbdjhdebgZ�b�Zev[blZ

– ;_eygdbg
>� K�������
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 196 kf Fbdjhi_jlbl

(microperthite)
= \aZbfgh_�ijh-

jZklZgb_�hjlhdeZaZ�b
Zev[blZ��jZaebqbfh_
ebrv�ih^�fbdjhkdh-

ihf

– Johnsen A.,
1901

 197 – Fbdjhebl
(microlite)

 �fbg_j. ]j��ibjhoeh-
jZ��obf��Zg��g_

ijb\h^�

d����� ;_j_abg
;� :�������

 198 × Fbpphgbl
(mizzonite)

 �f_chgbl
gZljb_\uc

– >hfbgb�
dh\kdbc
=� =�������

 199 – Fheb[^bl
(molybdite)

 ����kbghgbf
n_jjbfheb[^blZ
2) MoO3��jhf[�
�k������]��

d���� Gagarin G.,
1907

 200 kf FhgZpblhb^
(monazitoide)

 �kf_kv�
fhgZpbl�dhemf[bl
�beb�kZfZjkdbl�

d���� Hermann R.,
1847

 201 ]_f Fhjbhg
(morion)

 �d\Zjp
l_fgh�^ufqZluc�
ihqlb�q_jguc

– FZdZjhq�
dbg�;� :��
^j��������

 202 × Fmjqbkhgbl
(murchisonite)

 �hjlhdeZa
ahehlbklh�`_eluc
kh�ki��ih������

hdj�
^��K_eyg-

dbgh

IeZg_j
>� B�������

 203 × Fmkdh\bl�
n_g]bl

(muscovite-
phengite)

 �fmkdh\bl��F1

eblb_\uc
k�ih\ur_gguf�kh^.

dj_fgby

ZfZahgb�
lh\u_
i_]f�

;_eh]m[
?� <���^j��
1993; 1994

 204 × 1D�fbdjhdebg
(Na-microcline)

 �ZghjlhdeZa��<eZ�
k_gdh�:��<��������

– Ihih\
<� :�������

 205 l_jf GZklmjZg��"�
(nasturan)

 �mjZgbgbl�kiehrghc d����� FZdZjhq�
dbg�;� :��
^j�������

 206 × GZljhkZ^ZgZ]Zbl
(natrosadanagaite)

 �kZ^ZgZ]Zbl
�ghf_gd�������

j��>_fb-
^h\dZ

;Z`_gh\
:� =�������

 207 × G_\vygkdbl
jml_gb_\uc

(rytenian
newyanskite)

 �jml_gbjb^hkfbg $X�jhkk� B\Zgh\
:� :�������

 208 ]_f G_n_ebg
kheg_qguc

 �g_n_ebg�k�fbdjh�
\dexq��q_rm_d

]_fZlblZ��hjb_glbj.
djbklZeeh]jZnbq�

d����� Ihih\
<� :���^j��

1964

 209 × Gbh[hq_\dbgbl
(niobochevkinite)

 �q_\dbgbl��&H�
gbh[b_\uc

d����� K_fzgh\
?� B�������
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 210 kf 1E�jmlbe

(Nb-rutile),
gbh[hjmlbe
(nioborutile)

 �kf_kv�
kjZklZgb_�bevf_gblZ
k�bevf_ghjmlbehf

d�����,, Kbfhgh\
:� B�������

 211 × H[fZgdZ�jh]h\Zy
(hornblende)

 �w^_gbl
�ZgZe��;_eygdbg�>��K��

1909)

�d����� Lzjg[_j]
:� D�������
�i_j_\h^

klZlvb�B� G�
F_g]_�

 212 × H[fZgdZ�jh]h\Zy
Zdlbgheblh\Zy

(actinolitic
hornblende)

=�fZ]g_abh]hjg�
[e_g^bl

]��KZ\_ev�
dmev

E_\Zgh\
:� :�������

 213 × H[fZgdZ�jh]h\Zy
]Zklbg]kblh\Zy

(hastingsitic
hornblende)

 �]Zklbg]kbl�beb
fZ]g_abh]Zklbg]kbl

– AZ\Zjbpdbc
:� G�������

 214 × H[fZgdZ�jh]h�
\Zy�dZeb_\Zy
nlhjfZ]g_�

abh]Zklbg]kb�
lh\Zy

(potassium fluor-
magnesiohastingsi

tic hornblende)

=�nlhjhdZebc]Zk�
lbg]kbl

GSD ;Z`_gh\
:� =�������

 215 × H[fZgdZ�jh]h\Zy
fZ]g_abZevgZy
]Zklbg]kblh\Zy

(magnesian
hastingsitic
hornblende)

=�fZ]g_abh]Zklbg]�
kbl

hljh]
FZe�

Bevf_g�
kdbc

;Z`_gh\
:� =���^j��

1982

 216 × H[fZgdZ�jh]h\Zy
fZ]g_abZevgZy

(magnesian
hornblende)

=�n_jjbfZ]g_abh]hjg
[e_g^bl

:fnb[h�
eblu

;Z`_gh\
:� =���^j��

1982

 217 × H[fZgdZ�jh]h\Zy
fZ]g_abZevgh�

`_e_abklZy�h[ud-
gh\_ggZy

(common ferma-
ghornblende)

 �w^_gbl – Kij���F�eu�
,,,����k������
Zg������

�kkuedZ�gZ
E_\bgZ

<� Y��������
 218 × H[fZgdZ�jh]h\Zy

h[udgh\_ggZy
(common

hornblende)

 �Zfnb[he
dZevpb_\uc

– E_\bg�<� Y��
1974
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 219 × H[fZgdZ�jh]h\Zy

iZj]Zkblh\Zy
(pargasitic

hornblende)

 �iZj]Zkbl x�a�Gy-
r_\kdh]h
fZkkb\Z

;Z`_gh\
:� =���^j��
1978, 1982

 220 × H[fZgdZ�jh]h\Zy
n_jjhq_j-
fZdblh\Zy

(ferrotschermakitic
hornblende)

 �n_jjbq_jfZdbl x`g��ha�
;��Br-
dmev

;Z`_gh\
:� =���^j��

1982

 221 × H[fZgdZ�jh]h�
\Zy�n_jjhw^_-

gblh\Zy
(ferro-edenitic
hornblende)

 �n_jjhw^_gbl \h^hjZa �̂
ha��;��Br-
dmev�±
;��LZl-
dmev

;Z`_gh\
:� =���^j��

1982

 222 × H[fZgdZ�jh]h�
\Zy�nlhjn_j�
jbw^_gblh\Zy

(fluor-ferriedenitic
hornblende)

 nlhjhn_jjhw^_gbl SD ;Z`_gh\
:� =���^j��

1992

 223 × H[fZgdZ�jh]h\Zy
q_jfZdblh\Zy
(tschermakitic
hornblende)

 n_jjbq_jfZdbl x`g��ha�
;��Br-
dmev

;Z`_gh\
:� =���^j��
1981, 1982

 224 × H[fZgdZ
jh]h\Zy�s_ehq-
gZy��DOFDOLF
hornblende)

 �Zfnb[he
�gZljb_\h�
dZevpb_\uc

– AZ\Zjbpdbc
:��G�������

 225 × H[fZgdZ
jh]h\Zy�w^_gblh-

\Zy��HGHQLWLF
hornblende)

 �w^_gbl – ;Z`_gh\
:� =���^j��

1978

 226 × H[fZgdZ
nlhjjh]h\Zy

(fluorhornblende)

 nlhjhdZebc]Zk�
lbg]kbl

GSD ;Z`_gh\
:��=���^j��

1998
 227 – He_gbl

(olenite)
 �r_je

Zexfbgb_\uc
�kh^. fbgZe
he_gblZ�

d����� Iheydh\
<� H�������
�fma. h[j�
������

 228 l_jf Heb\bg
(olivine)

 ����]j��jhf[�
kbebdZlh\�k�h[s�

nhjfmehc�$2+
2(SiO4),

]^_�$ )H�0J

���nhjkl_jbl
`_e_abkluc

d����� Kbfhgh\
:� B�������
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 229 l_jf Heb]hdeZa

(oligoclase)
 �Zev[bl�dZevpb_\uc

(Na,Ca)Al(Si,Al)-
Si2O8��ljbd���qe_g

bahfhjn. jy^Z�ieZ]b-
hdeZah\��$Q��������
]j��ihe_\uo�riZlh\

d����

d�����

;_eygdbg
>� K��������

:jZeh\_p
?� <�������

 230 × Hgg_jh^bl
(ånnerödite)

 �hjb_glbjh\Zgg�
kjZklZgb_�djbkl��kZ-
fZjkdblZ�b�dhemf[blZ

d���� <_jgZ^�
kdbc�<� B��

1910
 231 × HjZg`bl

(orangite)
 �lhjbl

hjZg`_\h�`_eluc
d� d�

17, 64
Dju`Zgh\�
kdbc�<� B��

1924
 232 × Hjlbl

(orthite)
 �ZeeZgbl��&H� �d����� Hermann R.,

1841
 233 kf HjlhdeZa�i_jlbl

(orthoclase-
perthite)

 �ZgZeh]bq_g
fbdjhdebg�i_jlblm

– B\Zgh\
;��G���^j��

1978
 234 × HojZ

fheb[^_gh\Zy
(molibdenic

ochre)

 ����h[s. gZa\�
hojbkluo�ijh^mdlh\

\u\_ljb\Zgby
fheb[^_gblZ�

���n_jjbfheb[^bl�

���ih\_eebl

�d������

�d�����

�d�����

DhdrZjh\
G� B��������

Fmrd_lh\
B� <��������
F_evgbdh\
F� I�������

 235 × HojZ�mjZgh\Zy
(uran ochre)

 �g_bamq_gguc
]bi_j]_gguc�fbg_jZe

mjZgZ

d����� Kbfhgh\
:� B�������

 236 × IZjZlhfk_ghebl
(parathomseno-

lite)

 �iZoghebl��Kl_iZgh\
<��B���^j��������

d���� Ihih\
<� :�������

 237 × I_ggbg
(pennine)

 �debghoehj�ik��ljb]� – FZdZjhq�
dbg�;� :��
^j�������

 238 kf I_jlbl
(perthite)

 �hjb_glbjh\Zggh_
fbdjhkjZklZgb_

dZeb_\h]h�ihe_\h]h
riZlZ�b�Zev[blZ�
j_amevlZl�jZkiZ^Z
l\_j^h]h�jZkl\hjZ

KZ\_ev_\
eh]

;_eygdbg
>��K�������

 239 l_jf Ibjhdk_g��u�
(pyroxene(s))

jhf[. b�fhg��kbebdZ-
lu�k�h[s��nhjf��$%

Si2O6��]j��ibjhdk_gh\

– ;_eygdbg
>� K�������
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 240 × Ibdhlbl

(picotite)
 �ribg_ev
`_e_abklZy

d����� Iheydh\
<� H���^j��

1909
 241 × Ibjhi�

ZevfZg^bg
(pyrope-

almandine)

 �ZevfZg^bg
fZ]g_abZevguc

– >hfbgb�
dh\kdbc

=� =��������
E_\bg�<��Y��

1974
 242 l_jf IbjhkfZebl

(pyrosmalite)
 �fbg_j��bahfhjn�

jy^Z�n_jjh�
ibjhkfZebl�

fZg]ZghibjhkfZebl

GSD Q_kghdh\
;� <���^j��

1986

 243 – IbjhnZgbl
(pyrophanite)

 �obf��khklZ\
g_�ijb\h^���kms_kl\h-

\Zgb_�fbg_jZeZ
khfgbl_evgh

KZ\_ev_\
eh]

De_j�F� H��
������Ku-
jhdhfkdbc
<�K�������

 244 × IbjhnbaZebl
(pyrophysalite)

 �lhiZa�kiehrghc
g_ijhajZqguc��kh^.
agZqbl_evgh_�d�\h
]Zah\h�`b^dbo
\dexq_gbc

d���� Dju`Zgh\�
kdbc�<� B��
^j�������

 245 – Ibjhnbeebl
(pyrophyllite)

 �mdZau\Z_lky�\�kib-
kd_�bevf. fbg_jZeh\�

g_�mklZgh\e_g

– N_^hjh\�
kdbc�G� I��

1919
 246 × Ibpbl

(pizite)
 �^_ev\hdkbl d����� DZebgbg

I� <�������
 247 l_jf IeZ]bhdeZa

(plagioclase)
 �fbg_j. bahfhjn�
jy^Z�Zev[bl�Zghjlbl

– Dhgld_\bq
K� H�������

 248 ]_f IeZafZ
(plasma)

 �oZep_^hg
]jyagh�a_e_guc

– FZdZjhq�
dbg�;� :��
^j�������

 249 l_jf IeZlbgZ
(platinum)

 �bahn_jjhieZlbgZ $X�jhkk� KZmdh\
:� :��������
Kbfhgh\
:�B�������

 250 × Ie_hgZkl
(pleonaste)

 ����ibjhoehj�

���ribg_ev
`_e_abklZy

–

jhkk�

S_]eh\
<� G��������
Ihih\�K�>��

1945
 251 × Ih\e_g�

debghojbahlbe�
ih\e_g�

hjlhojbahlbe�
ih\e_g�ojbahlbe

kljmdlmjgu_�\Zjb�
Zpbb�ojbahlbeZ�b�eb-
aZj^blZ��\�kh\j_f_gghc
fbg_jZeh]bq_kdhc
ghf_gdeZlmj_�g_
bkihevamxlky

Brdmev-
kdbc�fZk-

kb\

<ZjeZdh\
:� K���^j��

1998
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 252 × IhemhiZe

(halbopal)
 �g_ijhajZqguc�hiZe�
kh^. f_oZgbq_kdb_

ijbf_kb

d����� ;_j_abg
;� :�������

 253 × IjZc_jbl
(priorite)

 �wrbgbl��<� >he]b_
fhklu

Q_jgbd
=� I�������

 254 × IjZchjbl
(priorite)

 �wrbgbl��<� – Ihih\
<� :�������

 255 × Ijbhjbl
(priorite)

 �wrbgbl��<� – Kij��F�eu
,,����k�����

 256 × Ijhlheblbhgbl
(protolithionite)

 �ljbhdlZw^j��kex^Z
ljbeblbhgbl��iheb-
eblbhgblh\h]h�jy^Z

�ghf_gd�������

ZfZah�
gblh\u_
i_]f�

;_eh]m[
?� <���^j��
1993; 1994

 257 l_jf Ikbehf_eZg
(psilomelane)

 �fZkkb\guc�iehlguc
hdkb^�fZj]ZgpZ

– Ihih\
<� :�������

 258 × JZ[^hnZgbl
(rhabdophanite)

 �jZ[^hnZg��&H� D\�
189/199

Iheydh\
<� H���^j��

1962
 259 l_jf JZmolhiZa

(rauchtopase)
 �d\Zjp�^ufqZluc – FZdZjhq�

dbg�;� :��
^j�������

 260 × Jb[_dbl�
]eZmdhnZg

(riebeckite –
glaucophane)

 �Zfnb[he�ij_^iheZ-
]Z_fh]h�khklZ\Z
�obf��ZgZe�
g_�ijb\h^��

– Johnsen A.,
1901

 261 – Jb[_dbl
(riebeckite)

 �1D�Zfnb[he��obf�
ZgZe��g_�ijb\h^��

– FZdZjhq�
dbg�;� :��
^j�������

 262 × Jbib^hebl
(ripidolite)

 debghoehj
`_e_abkluc

– Ihklh_\
D� B�������

 263 × Jm[_eebl
(rubellite)

 �wev[Zbl��"�±�obf�
ZgZe��g_�ijb\h^��

d����� ;_eh]m[
?� <�������

 264 ]_f Jm[bg
(ruby)

 �dhjmg^�djZkguc –

[eba
d�����

FZdZjhq�
dbg�;� :��
^j�������

Ihih\�<� :��
^j�������

 265 × KZ^ZgZ]ZblZ
n_jjbZgZeh]

 �dZebckZ^ZgZ]Zbl j��>_fb-
^h\dZ

;Z`_gh\
:� =�������

 266 × KZ]_gbl
(sagenite)

 �^\hcgbdh\uc�kjh-
klhd�djbkl��jmlbeZ�\

\b^_�k_ldb
�©kZ]_gblh\Zy
j_r_ldZª�

d����� Hlq_l������
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 267 × KZebl

(salite)
 �^bhikb^
`_e_abkluc

– >hfbgb�
dh\kdbc
=� =�������

 268 × KZfbj_abl
(samiresite)

 �f_lZfbdlg��fbg_jZe
]j��ibjhoehjZ

�obf��Zg. g_�ijb\h^��

d��d�
256, 299

Iheydh\
<� H���^j��

1980
 269 ]_f KZinbj

(sapphire)
 �dhjmg^�kbgbc
ijhajZqguc

dhjmg�
^h\u_
i_]f�

Khdheh\
:� >��������
:ghkh\

I��I�������
 270 – K\blp_jbl

(switzerite)
 �fbg_jZe�[ebadbc

k\blp_jblm��g_�bamq_g
d����� Q_kghdh\

;� <�������
 271 ]_f K_j^hebd

(carnelian)
 �oZep_^hg�djZkguc
jZaguo�hll_gdh\

– FZdZjhq�
dbg�;� :��
^j�������

 272 × K_jbpbl
(sericite)

 �fmkdh\bl��F
lhgdhq_rmcqZluc

iehlguc

d����

–

Kfbjgh\
G��G��������
;_eh]m[

?� <�������
 273 l_jf K_ji_glbg

(serpentine)
ih^]jmiiZ�kbebdZlh\
k�h[s. nhjfmehc

Mg3Si2O5(OH)4��]j�
dZhebgblZ�

k_ji_glbgblZ

Gyr_\-
kdbc
fZkkb\

<ZjeZdh\
:� K�������

 274 × K_jihnbl
(serpophite)

 �fbg_j. ih^]j�
k_ji_glbgZ

Gyr_\-
kdbc
fZkkb\

<ZjeZdh\
:� K���^j��

1998
 275 kf Kbebdhbevf_�

gbl
(silikoilmenite)

 �hjb_glbj. beb
]jZnbq_kdh_�kjZklZ-
gb_�bevf_gblZ�b�kb-
ebdZlZ��fbdjhdebgZ"�

– Ibebi_gdh
I� I�������

 276 l_jf KdZihebl
(scapolite)

fbg_j. bahfhjn��jy^Z
fZjbZebl�f_chgbl�

]j��kdZiheblZ

ha��Q_j-
gh_��d�����

F_g]_�B� G��
1830;

Q_jgur_\
N� G�������

 277 l_jf Kex^Z
(mica)

fhg��b�ljb]��kbebdZlu
k�h[s. nhjfmehc

XY2-3Z4O10(OH,F)2,
]j��kex^

Q_[Zj-
dmevkdb_
dhib
�d������

Pallas P.,
1771

 278 × Kex^dZ
`_e_abklZy

(eisenglimmer)

 �]_fZlbl d����� Kbfhgh\
:� G�������

 279 – Kljx\_jbl
(strüverite)

 �hrb[dZ��mklZgh\e_g
\������]�� �Iheydh\
<��H�� ̂ j��������

– FZdZjhq�
dbg�;� :��
^j�������

Ijh^he`_gb_�lZ[ebpu��
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 280 × KmevnZl�

dZgdjbgbl
(sulphate –
kDQFULQLWH�

 �\brg_\bl
�;_eygdbg�>� K��

1944)

d��d�
115, 117,

^j�

AZ\Zjbpdbc
:� G�������

 281 × Kn_g
(sphene)

 �lblZgbl – Ebk_gdh
B� J�������

 282 l_jf LZglZebl
(tantalite)

 ���dhemf[bl�

3) bevf_gbl
���fbg_j. bahfhjn�
jy^Z�n_jjhlZglZebl�
fZg]ZghlZglZebl

–

d��d�
395, 411

F_g]_
B� G�������

lh�`_�
Iheydh\
<� H��^j��

1988
 283 × �7D�dZkkbl_jbl

(Ta-cassiterite)
 �dZkkbl_jbl

lZglZeh\uc��FZdZ-
jhqdbg�;� :��������

d����� Ihih\�<� :��
1975

 284 × 7D�[_lZnbl
(Ta-betafite)

 �[ehfkljZg^bl
�Dju`Zgh\kdbc�<� B��

1924)

d���� Ihih\�<� :��
1975

 285 l_jf LZibhebl
(tapiolite)

 �fbg_j. bahfhjn�
jy^Z�n_jjhlZibhebl�
fZg]ZghlZibhebl

d����� Ihih\Z
<� B���^j��
1980, 1998

 286 – LZjZfbl
(taramite)

=�dZebcn_jjblZjZfbl ;ZaZ�B=A ;Z`_gh\
:� =�������

 287 × LblZg]_fZlbl
(titanhematite)

 �]_fZlbl�lblZgh\uc d����� Xrdbg
G� I���^j��

1986
 288 × 7L�gbh[hkZfZj�

kdbl
 �oehibgbl��FZdZ�
jhqdbg�;��:��������

d����� Ihih\�<� :��
1975

 289 kf LblZghfZ]g_lbl
(titanomagnetite)

 �kf_kv�nZa�
fZ]g_lbl�bevf_gbl�
kh^���������7L22

d�����I Kbfhgh\
:� B���^j��

1986
 290 × LblZg�ibjhoehj

(titanpyrochlore)
 �ibjhoehj
lblZgh\uc

d��d�
20, 22, 24

Ihih\Z
<� B���^j��
^j��������

 291 × 7L�ijZchjbl  �ijZc_jbl��Q_jgbd
=��I��������

– Ihih\�<� :��
1975

 292 × 7K�[_lZnbl
(Th-betafite)

 �ibjhoehj
lhjb_\h�lblZgh\uc

d����� Ihih\Z
<� B���^j��

1986
 293 × Lhjq_\dbgbl

(thorchevkinite)
 �q_\dbgbl��&H�

lhjb_\uc��obf��ZgZe�
Hermann R.F., 1866)

– K_fzgh\
?� B�������

 294 × 75�8�pbjdhg
(TR-U-zircon)

 �pbjdhg�f_lZfbdlg��
kh^��7K��8��+I�b�+2O

– Ihih\�<� :��
1975



37

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
 295 × 75�n_jkfbl

(TR-fersmite)
 �n_jkfbl
blljb_\uc

d���� Ihih\
<� �:�������

 296 × Lj_fhebl�
Zdlbghebl
(tremolite-
actinhOLWH�

 �lj_fhebl
`_e_abkluc

– JZkkdZah\Z
:� >���^j��

1992

 297 × Lmebl
(thulite)

 �phbabl
kiehrghc
jhah\uc

d����� fma. h[j�
������

 298 l_jf LmjfZebg��u�
(tourmaline(s))

ljb]��[hjhkbebdZlu�k
h[s. nhjfmehc
WX3Y6(BO3)3-

Si6O18(O,OH,F)4,
]j��lmjfZebgh\

dhib�\hkl�
ha��Bev-
f_gkdh]h

Jha_�=��
1839

 299 × Ly`_eh\_k  �f_klgh_�gZa\Zgb_
lhiZaZ

>he]b_
fhklu

Ebk_gdh
B��J�������

 300 × MjZebl
(uralite)

 �ik_\^hfhjn�
&D�Zfnb[heZ�ih�fhg�

ibjhdk_gm

hdj�
^��K_eyg-
dbgh

Jermejev
P. V.,

?j_f__\
I� <�������

 301 × MjZehjlbl
(uralorthite)

 �ZeeZgbl��&H� �d����� Hermann R.,
1841 (Ural-

orthit)
 302 – MjZgfbdjhebl

(uranmicrolite)
 �fbdjhebl
mjZgh\uc

d����� Ihih\Z
<� B���^j��

1978
 303 × 8�fbdjhebl

(U-microlite)
 �fbdjhebl
mjZgh\uc

d����� Ihih\Z
<� B���^j��

1978
 304 × 8�gbh[hkZfZj�

kdbl
(U-niobosamar-

skite)

 �brbdZ\bl d����� Ihih\�<�:��
1975 (kkue�
dZ�gZ�;� :�
FZdZjhq�
dbgZ�������

 305 × MjZghlZglZe
(uranotantal)

 �kZfZjkdbl��<� �d����� Jha_�=�
(Rose H.),

1840
 306 × MjZgh�lhjbl

(urano-thoite)
 �lhjbl�mjZgh\uc��"�

�obf��ZgZe�
g_�ijb\h^��

d����� ;ZjkZgh\
=� I�������

 307 × 8�ibjhoehj
(U- pyrochlore)

 �fbg_jZe�]j�
ibjhoehjZ
�obf��ZgZe�
g_�ijb\h^��

d���� Kbfhgh\
:� B�������
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 308 – MjZgibjhoehj

(uranpyrochlore)
 �fbg_jZeu�]j�

ibjhoehjZ�k�&D!8
d��d�

215, 343
;hgrl_^l�
Dmie_lkdZy
W� F�������

�kkuedZ�gZ
FZdZjhq-
dbgZ�;� :��
1963, 1964)

 309 × 8�7D�ibjhoehj
(U-Ta-pyro-

chlore)

 �fbg_jZeu�]j�
ibjhoehjZ�k�&D!8

d���� Ihih\�<��:��
������kkue-
dZ�gZ�;Zj-
kZgh\Z

=� I��������
 310 × Mweekbl

(wellsite)
 �nbeebikbl
�FF:�������

– ;_j_abg
;� :�������

 311 × Mwevkbl
(wellsite)

 �nbeebikbl
�FF:�������

– ;_j_abg
;� :�������

 312 × Mwevkbl�
nbeebikbl
(wellsite-

phillipsite)

 �nbeebikbl
�FF:�������

d��d�
115, 117

Dju`Zgh\�
kdbc�<� B��

1927

 313 × NZkkZbl
(fassaite)

 �^bhikb^
`_e_abklh�

Zexfbgb_\uc

ha�
;��Br�
dmev

JZkkdZah\Z
:� >���^j��

1986
 314 × N_^hjh\bl

(fedorovite)
 �^bhikb^

`_e_agh�gZljb_\uc
d���� FZdZjhq�

dbg�;� :��
^j�������

 315 l_jf N_ev^riZl
(Feldspath)

 �riZl�ihe_\hc
�jmkkd��i_j_\h^�

– Hermann B.,
1789,

 316 × N_j]mkhgbl
p_jb_\uc

(cerian
fergusonite)

 �n_j]mkhgbl�
[_lZ��&H�

d���� FZdZjhq�
dbg�;��:��
^j�������

 317 × N_jjbZgZeh]
kZ^ZgZ]ZblZ

 �dZebckZ^ZgZ]Zbl j��>_fb-
^h\dZ

;Z`_gh\
:� =�������

 318 × N_jjbn_j�
jh]Zklbg]kbl

(ferri-ferrohasting-
site)

 �]Zklbg]kbl \h^hjZa-
^_e�ha�
;��Br�
dmev—

;��LZldmev

;Z`_gh\
:� =�������

 319 × N_jjbojhfbl
(ferrichromite)

 �ojhfbl d���� Iheydh\
�<� H���^j��

1990
 320 × N_jjbribg_eb^

(ferrispinelide)
 �fZ]g_lbl
ojhfh\uc

d����� K_j]__\Z
G� ?�������
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 321 × N_jjbribg_ev
(ferrispinel)

 �fZ]g_lbl
ojhfh\uc

d����� Kbfhgh\
:� B�������

 322 × N_jjh]Zklbg]�
kbl

(ferrohastingsite)

 �]Zklbg]kbl – ;Z`_gh\
:� =�������

 323 × N_jjh^bhikb^
(ferrodiopside)

 �^bhikb^
`_e_abkluc

– Ihih\�<� :��
1975

 324 × N_jjh^hehfbl
(ferrodolomite)

 �Zgd_jbl
�Ihih\�<��:��������

GSD Ihih\
<� :�������

 325 – N_jjhiZj]Zkbl
(ferropargasite)

 ����kZ^ZgZ]Zbl�
���dZebckZ^ZgZ]Zbl

j��>_fb-
^h\dZ

;Z`_gh\
:� =���^j��

1982
 326 × N_jjhn_jjblZ�

jZfbl
(ferro-ferritara-

mite)

 �n_jjblZjZfbl – ;Z`_gh\
:� =�������

 327 × N_jjhn_j�
jb]eZmdhnZg

(ferro-ferriglau-
cophane)

 �jb[_dbl
�\�Bevf_gh]hjkdhf

dhfie_dk_
g_�mklZgh\e_g�

– Ihih\�<� :��
1975

 328 × )H�fZ]g_abh�
^bhikb^

 �^bhikb^
`_e_abkluc

– Ihih\�<��:��
1975

 329 × )H�1E�jmlbe  �bevf_ghjmlbe – Ihih\�<� :��
1975

 330 × )H�7D�jmlbe  �kljx\_jbl
�\�Bevf_gh]hjkdhf

dhfie_dk_�mklZgh\e_g
\������]��

– Ihih\�<� :��
1975

 331 × )H�7L�dhjmg^  �dhjmg^�kbgbc�
kh^. g_agZqbl_evgh_

d�\h�)H�b�7L

– Ihih\�<� :��
1975

 332 × N_jkfbl
j_^dha_f_evguc

 �n_jkfbl
blljb_\uc

d���� FZdZjhq�
dbg�;� :��
^j�������

 333 × Nb[jhebl
(fibrolite)

 �kbeebfZgbl�kim-
lZgh�\hehdgbkluc�

iehlguc

– >hfbgb�
dh\kdbc
=� =�������

 334 × NbklZpbl
(phistazite)

 �wib^hl ha��Q_j-
gh_

DhdrZjh\
G� B�������

 335 × Nexhoehj
(fluochlore)

 �ibjhoehj – Hermann R.,
1850

 336 × NjZgdhebl
(frankolite)

 �dZj[hgZl�
nlhjZiZlbl

d����� Q_kghdh\
;� <�������

 337 × )�ZiZlbl
(F-apatite)

 �nlhjZiZlbl – Kbfhgh\
:� B�������
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 338 × Nlhj]hjg[e_g�

^bl
 nlhjhdZebc]Zk�

lbg]kbl
GSD ;Z`_gh\

:� =�������
 339 l_jf OZep_^hg

(chalcedony)
 �d\Zjp�fbdjh\heh�
dgbkluc�kiehrghc

$X�jhkk� Wg]_evfZg�
1838

 340 × Oehibgbl
(khlopinite)

 �kZfZjkdbl��<�
�lblZgh\uc

d����� FZdZjhq�
dbg�;� :��

1978
 341 l_jf Oehjbl

(chlorite)
fhg���ljb]��b�ljbd��kb�
ebdZlu�k�h[s. nhjf�
A4-6Z4O10�2+�2���]j�

oehjblh\

d�d�
73, 90

Ihklh_\
D� B�������

 342 × Oehjhribg_ev
(chlorospinel)

 �]Zgbl d���� Ihih\�K� >��
1949

 343 kf Oh^g_\bl
(chodnevite)

 �kf_kv
djbhebl��obhebl
(Groth P., 1882)

�d����� EZ\jh\�G��
1867

 344 – Ohg^jh^bl
(chondrodite)

 �debgh]mfbl
�Ihih\�<��:��
mklg��khh[s��

d���� Iheydh\
<� H���^j��

1978
 345 l_jf Ojbahlbe

(chrysotile)
 �fbg_j��ih]jmiiu
k_ji_glbgZ��debgh��
hjlh��b�iZjZojb�

ahlbe�

Gyr_\-
kdbc�fZk-

kb\

Ihklh_\
D� B�������

 346 l_jf Ojbahlbe�Zk[_kl
(chrysotile-
asbestos)

 �debghojbahlbe d����� Kh[he_\
B� >�������

 347 × Ojbahlbe��F
(chrysotile-1M)

 �debghojbahlbe – <ZjeZdh\
:� K�������

 348 l_jf Ojhfbl
(chromite)

 �h[s__�gZa\��qe_gh\
bahfhjn. jy^Z�ojh-
fbl�fZ]g_abhojhfbl

– Bevf_gkdbc
aZih\_^gbd�

1940
 349 × &U�dhjmg^

(Cr-corundum)
 �dhjmg^�djZkguc�
kh^. g_agZqbl��d�\h

Cr2O3

[eba�d�
233

Ihih\�<� :��
1975

 350 × OjhfhfZ]gb�
_\uc�ZgZeh]
q_\dbgblZ

 �iheydh\bl��&H� d���� @^Zgh\
<� N���^j��

1986
 351 × OjhffZ]g_lbl

(chrommagnetite)
 �fZ]g_lbl�ojhfh\uc d����� ;ZjkZgh\

=� I�������
 352 × Ojhfhribg_ev

(cromospinel)
 �fZ]g_lbl�ojhfh\uc d����� Kbfhgh\

:� B�������
 353 × Ojhfibdhlbl

(crompicotite)
 �fZ]g_abhojhfbl
Zexfbgb_\uc

d����� Iheydh\
<��H���^j��

1990
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 354 × &U�n_jjhfZ]�

g_lbl
 �brdmebl

�;ZjkZgh\�=��I��������
d����� Ihih\

<� :���^j��
1990

 355 l_jf Ojhfribg_�
eb^�u�

(cromspinelide(s))

 �qe_g�u��bahfhjn�
jy^Z�ojhfbl�fZ]�
g_abhojhfbl��h[j�
ljhcgu_�kbkl_fu

l\_j^uo�jZkl\��k�^j�
fbg_j��]j��ribg_eb

– Iheydh\
<��H���^j��

1990

 356 ]_f OjmklZev�]hjguc
(rock crystal)

 �d\Zjp�\�\b^_�ijh-
ajZqguo�[_kp\_lguo

djbklZeeh\

– FZeZoh\
<� F�������

 357 × P_cehgbl
(ceylonite)

 �ribg_ev�`_e_-
abklh�pbgdh\Zy

d����� DjZkbgZ
:� K�������

 358 l_jf P_hebl�u�
(zeolite(s))

\h^gu_�Zexfhkbeb�
dZlu�k�hlghr_gb_f
(Al+Si):O=1:2, kih�
kh[gu_�d�h[jZlbfhc
ihl_j_�+22�ijb�gba-
dbo�l_fi_jZlmjZo�

]j��p_heblh\

– N_jkfZg
:� ?�������

 359 × &H�dZevpbl
(Ce-calcite)

 �dZevpbl
p_jbkluc

d���� Kbfhgh\
:� B�������

 360 × &H�ibjhoehj
(Ce-pyrochlore)

 �fbg_jZe�]j�
ibjhoehjZ

dd�
17, 28

Ihih\
<� :�������

 361 × &H�n_j]mkhgbl
(Ce-fergusonite)

 �n_j]mkhgbl�
[_lZ��&H�

– FZdZjhq�
dbg�;� :��
^j�������

 362 × P_jbhn_j]mkh�
gbl

(ceriofergusonite)

 �n_j]mkkhgbl�p_jb_-
\uc��FZdZjhqdbg
;� :���^j��������

d���� Ihih\
<� :�������

 363 × P_jbhwib^hl
(cerioepidote)

 �hjlbl
(Hermann R., 1841)

�d����� Ihih\
<� :�������

 364 l_jf Pbgg\Zev^bl
(zinnwaldite(s))

 �ljbhdlZw^jbq��kex^u
ba�jy^Z�kb^_jhnbeebl-
ihebeblbhgbl��kh^��/L

�ghf_gde�������

d����� ;_eh]m[
?� <���^j��
1993; 1994

 365 × Pbjlhebl
(cyrtolite)

 �pbjdhg�mjZgh\h�
lhjb_\uc�f_lZfbdlg�

d���� @Z[bg�:� =��
^j�������

 366 × Q_\dbgbl
ojhfh\hfZ]g_�

abZevguc

 �iheydh\bl��&H� d���� G_^hk_dh\Z
B��E���^j��

1986
 367 l_jf Q_jfZdbl

(tschermakite)
 �Zexfbghq_jfZdbl aZiZ^g�

^��MjZa-
[Z_\h

Dhjbg_\�
kdbc�<� =��
^j�������

Ijh^he`_gb_�lZ[ebpu��

1 2 3 4 5 6
 368 × R_je�^jZ\bl

(schorl-dravite)
 �^jZ\bl

`_e_abkluc
– ;_eh]m[

?� <���^j��
1998

 369 × RiZl�ZefZaguc
(diamond spar)

 �dhjmg^�k�\_kvfZ
ohjhrh�\ujZ`_gg�
hl^_evghklvx�ih
[ZahibgZdhb^m

[eba�^_j�
K_eyg�
dbgh

Hlq_l������

 370 × RiZl
ba\_kldh\uc

(calcspar)

 �dZevpbl – Khdheh\
>� B�������

 371 × RiZl
ieZ\bdh\uc
(fluorspar)

 �nexhjbl – Khdheh\
>� B�������

 372 l_jf RiZl�ihe_\hc
(feldspar)

fhg��b�ljbd��kbebdZlu
k�h[s. nhjfmehc

XZ4O8��]j��ihe_\uo
riZlh\

– Hermann B.,
1789

(Feldspath)

 373 × RiZl�ihe_\hc
a_e_guc

(green feldspar)

 �fbdjhdebg�a_e_guc
�ZfZahgbl�

\hkl��ha�
Bevf_g-
kdh]h

Hermann B.,
1789

 374 kf Rij_mrl_cg
(spreustein)

 �ijh^mdl
p_heblbaZpbb��kf_kv
gZljhebl�]b[[kbl

�beb�[_fbl�

d�d�
115, 117

N_jkfZg
:� ?�������

 375 kf Rl_cgfZjd
(steinmark)

 �kf_kv�
dZhebgbl�]ZeemZabl

�\h^guc�

d��d�
6, 8, 92,
135, 209

DhaZdh\Z
:� :�������

 376 × W]bjbg�Z\]bl
(aegirine-augite)

 ����&D�1D�ibjhdk_g

���^bhikb^�`_e_agh�
gZljb_\uc

���^bhikb^�`_e_-
abklh�gZljb_\uc
���w]bjbg�`_e_ab-
klh�dZevpb_\uc
���]_^_g[_j]bl

`_e_agh�gZljb_\uc
���]_^_g[_j]bl�fZ]-

g_abZevgh�gZljb_\uc
���dZevpbhw]bjbg
fZ]g_abZevguc

k�\�ha�
Bevf_g-
kdh]h
]��Nbj-
kh\Zy
d�����

d�����

d����

]��Nbj-
kh\Zy
d�����

Kmsbgkdbc
I� I�������

(1);
DZjibg�

kdbc�:� I��
1902 (2, 3,

6);
AZ\Zjbpdbc
:� G�������

(3);
JhlfZg

E� W�������
(2, 4, 5, 7)

 377 × We_hebl
(eleolite)

 �g_n_ebg \hkl�
ha��Bev�
f_gkdh]h

F_g]_�B� G��
1826
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HdhgqZgb_�lZ[ebpu��

1 2 3 4 5 6
 378 – Whknhjbl

(eosphorite)
 �dZem]bgbl

�Q_kghdh\�;��<���^j��
1982)

d����� Q_kghdh\
;� <���^j��

1981
 379 × Wkobgbl

(aeschynite)
 �wrbgbl��&H� – Ih\Zj_g�

guo�:� K��
1966

 380 × Wrbgbl
blljb_\uc

(yttrian
aeschynite)

 �wrbgbl��<� d����� FZdZjhq�
dbg�;� :��
^j�������

 381 – Yjhabl
(jarosite)

 �gZljhyjhabl [ZaZ�B=A Q_kghdh\
;� <���^j��

1981

Ijbf_qZgby:��DhehgdZ�1  — kq_lgZy��DhehgdZ�2 ²�oZjZdl_jbklb-
dZ�l_jfbgZ��DhehgdZ����²�Z\lhjkdh_�gZa\Zgb_�gZ�jmkkdhf�b�Zg]ebckdhf
yaudZo��DhehgdZ���²��j_amevlZl�ghf_gdeZlmjgh]h�ZgZebaZ��DhehgdZ����²
f_klh�gZoh^db� �\�kdh[dZo�²�gZ�fhf_gl�gZoh^db�dhiv�ghf_jZ�g_�bf_eZ�
agZd� ©±ª —  f_klh�gZoh^db�g_� mklZgh\e_gh���DhehgdZ �� �²� kkuedZ�gZ
i_j\hbklhqgbd��\�dhlhjhf�^Zgguc�l_jfbg� �kf��dhehgdm����\i_j\u_�ijb-
f_g_g�^ey�Bevf_g�

KhdjZs_gby�b�mkeh\gu_�h[hagZq_gby��dhehgdZ����
× ²��^bkdj_^blbjh\Zggu_�b�mklZj_\rb_�gZa\Zgby�
– ²��gZa\Zgby��bkihevah\Zggu_�hrb[hqgh�
]_f� ²��]_ffheh]bq_kdbc�l_jfbg�
kf� ²��kf_kv�fbg_jZeh\�
l_jf� ²��l_jfbg�h[s_]h�ijbf_g_gby��bahfhjn. jy^Z��]jmiiu�b�^j���

KIBKHD�FBG?J:EH<��<I?J<U?�<�FBJ?
HLDJULUO� <�BEVF?GKDBO�=HJ:O
�bklhjby�hldjulbc��ijhbkoh`^_gb_�gZa\Zgbc�

1. Bevf_gbl
GZc^_g� \� ����� ]h^m� B�� =��F_g]_� ������� b� gZa\Zg� ©lZgl�

Zeblhfª��I_j_^Zg�gZ�bamq_gb_�=mklZ\m�Jha_��dhlhjuc�hij_^_ebe
_]h��dZd�gh\uc�fbg_jZe�b�^Ze�gZa\Zgb_�ih�f_klm�gZoh^db�\�Bev-
f_gkdbo�]hjZo��Jha_�=���������5RVH�*���������

���Bevf_ghjmlbe
GZc^_g�\������]h^m�G� B��DhdrZjh\uf�\�ZfZahgblh\hf�i_]-

fZlbl_��[eba�dhib�����\�ZkkhpbZpbb�k�lhiZahf�b�n_gZdblhf��GZa\Zg
ih�f_klm�gZoh^db�b�koh^kl\m�k�jmlbehf��DhdrZjh\���������Y\ey_lky
qe_ghf� bahfhjngh]h� jy^Z� bevf_ghjmlbe�kljx\_jbl� �3ULRU, Zambo-
nine���������ih�khklZ\m�khhl\_lkl\m_l�bevf_ghjmlbem�lZglZeh\hfm�

���DZebckZ^ZgZ]Zbl
Ihjh^hh[jZamxsbc� Zfnb[he�s_ehqguo� kb_gblh\�Bevf_gh-

]hjkdh]h� dhfie_dkZ��HibkZg� ih^� gZa\Zgb_f� ©dZebcn_jjbkZ^ZgZ]Z-
blª��;Z`_gh\�b�^j���������b�ml\_j`^_g�<FH�b�FF:��Ih ghf_gdeZ-
lmj_�fbg_jZeh\�]jmiiu�Zfnb[heh\��/HDNH�HW�DO���������khklZ\ ©n_j-
jbkZ^ZgZ]ZblZª� khhl\_lkl\m_l� kZ^ZgZ]Zblm�� Z� _]h dZeb_\uc� ZgZeh]
^he`_g�gZau\Zlvky�dZebckZ^ZgZ]Zblhf��GbdZg^jh\�b�^j���������

���DZgdjbgbl
GZc^_g� \� ����� ]h^m� \h� \j_fy� wdki_^bpbb�:�� =mf[hev^lZ

=mklZ\hf�Jha_��dhlhjuc�hij_^_ebe�_]h��dZd�gh\uc�fbg_jZe��5RVH�*��
1839). GZa\Zg�\�q_klv�?��N��DZgdjbgZ������—�������fbgbkljZ�nb-
gZgkh\�Jhkkbb������—1824).

���FZdZjhqdbgbl
GZc^_g� \� dhib� ����;��:��FZdZjhqdbguf�b� ^bZ]ghklbjh\Zg�

dZd�ribg_ev��Bamq_g��<��H��Iheydh\uf���������GZa\Zg�\�q_klv�bkke_-
^h\Zl_ey� bevf_gkdbo� fbg_jZeh\� ;� :�� FZdZjhqdbgZ� �����—
1988 (?)).

���FhgZpbl��&H�
GZc^_g�\������]h^m�B��=��F_g]_�b�ijbgyl�aZ�lZ[eblqZluc

pbjdhg� �������� Bamq_g� b� gZa\Zg� :�� ;j_cl]Zmilhf� �%UHLWKDXSW�
������ ;j_cl]Zmil�� ������� GZa\Zgb_� ijhbkoh^bl� hl� ]j_q_kdh]h
©[ulv�h^bghdbfª��aZ�j_^dhklv�fbg_jZeZ�

���Iheydh\bl��&H�
HibkZg�ba�dhib����ih^�gZa\Zgb_f�ojhfh�fZ]gb_\uc�ZgZeh]

q_\dbgblZ� �@^Zgh\� b� ^j��� ������� <gh\v� bamq_g� b� hij_^_e_g
<��:��Ihih\uf�dZd�gh\uc�fbg_jZe��Ihih\�b�^j����������GZa\Zg�\
iZfylv�<��H��Iheydh\Z� �����—������� ihk\ylb\r_]h� k\hx�`bagv
bkke_^h\Zgbx�bevf_gkdbo�fbg_jZeh\�
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���KZfZjkdbl��<�
GZc^_g�\�;exfh\kdhc�dhib��dhiv������Bamq_g�=_gjbohf�Jha_�

gZa\Zg�\�q_klv�<��?��KZfZjkdh]h�;uoh\pZ������—1870), gZqZevgbdZ
rlZ[Z�dhjimkZ�]hjguo�bg`_g_jh\��5RVH�+���������Jha_�=���������

���K\y`bgbl
MklZgh\e_g�\�klZjhf�s_[_ghqghf�dZjv_j_� ]��FbZkkZ�[eba

dhj^hgZ�©Q_jgZy�j_qdZª�;� <��Q_kghdh\uf��Q_kghdh\�b�^j��������
GZa\Zg� \� iZfylv� mjZevkdh]h� fbg_jZeh]Z�� bamqZ\r_]h� fbg_jZ�
eh]bx� s_ehqguo� dhfie_dkh\� <brg_\uo� b� Bevf_gkdbo� ]hj�
G��<��K\y`bgZ������²������

����Mrdh\bl
MklZgh\e_g�\�dhib�����;� <��Q_kghdh\uf��Q_kghdh\�b�^j��

1983). GZa\Zg�\�iZfylv�h�gZlmjZebkl_�K��E��Mrdh\_������²������

bkke_^h\Zl_e_�Bevf_gkdh]h�aZih\_^gbdZ�
����N_j]mkhgbl�[_lZ��&H�
HibkZg� ;� :��FZdZjhqdbguf� ba� dhib� ��� ih^� gZa\Zgb_f

©n_j]mkhgbl� p_jb_\ucª� �FZdZjhqdbg� b� ^j��� ������� Ih� kh\j_�
f_gghc�ghf_gdeZlmj_�y\ey_lky�p_jb_\uf�ZgZeh]hf�n_j]mkhgblZ�
[_lZ��<���hibkZggh]h�jZg__�\�Kb[bjb�

����NlhjhfZ]g_abhZjn\_^khgbl
HibkZg�:�� =�� ;Z`_gh\uf� ba�x]h�aZiZ^gh]h� dhglZdlZ�s_-

ehqgh]h� fZkkb\Z� Bevf_gkdbo� ]hj� �;Z`_gh\�� G_^hk_dh\Z�� �����
;Z`_gh\�� ������� GZa\Zgb_� ^Zgh� ih� ZgZeh]bb� k� fZ]g_abh�
Zjn\_^khgblhf�b�ij_h[eZ^Zgbx�nlhjZ�gZ^�2+��Ml\_j`^_g�FF:
����������=jZck��N_jjZjbk��������

����Nlhjhjbol_jbl
HibkZg�:� =� ;Z`_gh\uf�ba�dhib�����;Z`_gh\�b�^j����������GZa-

\Zgb_�^Zgh�ih�ZgZeh]bb�k�jbol_jblhf�b�ij_h[eZ^Zgbx�nlhjZ�gZ^�2+�
����Obhebl
GZc^_g�\������]h^m�J��=_jfZgghf�b�:� ;��:mwj[Zohf�\�lh-

iZah\hc�dhib�=Zk[_j]Z��dhiv����©djbheblh\Zyª���GZa\Zgb_�ijhbk-
oh^bl�hl�]j_q_kdh]h�©kg_]ª�b�©dZf_gvª��+HUPDQQ��Auerbach, 1846).

����Q_\dbgbl��&H�
Fbg_jZe� \� ����� ]h^m�i_j_^Zg� ^ey�bamq_gby�=mklZ\m�Jha_

ijhn_kkhjhf�D��B��Ebk_gdh��<�lhf�`_�]h^m�[ue�bamq_g�b�gZa\Zg�\
q_klv� D�� <�� Q_\dbgZ� �����—������� gZqZevgbdZ� rlZ[Z� dhjimkZ
]hjguo�bg`_g_jh\��5RVH�*���������

����Wrbgbl��&H�
GZc^_g�\� ����� ]h^m�B� =��F_g]_�x]h�\hklhqg__�ha��Bevf_g-

kdh]h��dhib���²����b�gZa\Zg�©]Z^hebgblhfª���������Bamq_g�b�hij_-
^_e_g��dZd�gh\uc�fbg_jZe�B��B��;_jp_ebmkhf� �%HU]HOLXV���������GZ-
a\Zgb_�^Zgh�hl�]j_q_kdh]h�©klu^ª��gZf_d�gZ�g_kihkh[ghklv�obfbdh\
lh]h�\j_f_gb�\u^_eblv�khklZ\eyxsb_�_]h�dhfihg_glu�

DJBKL:EEHOBFBQ?KD:Y�DE:KKBNBD:PBY
FBG?J:EVGUO�<B>H<

D�KIBKDM�©FBG?J:EU�BEVF?GKDBO�=HJª

���Ijhklu_�\_s_kl\Z
�����Dhhj^bgZpbhggu_

F_^v��FRSSHU���&X��dm[��)P�P�
Ahehlh��JROG���$X��dm[��)P�P�
K\bg_p��OHDG���3E��dm[��)P�P�
Bahn_jjhieZlbgZ (isoferroplatinum), Pt3)H��dm[��)P�P�
Jml_gbjb^hkfbg��UXWKHQLULGRVPLQH�����,U�2V�5X���]_dk��3�3/mmc.

�����Kehbklu_

=jZnbl-2H��JUDSKLWH��+���K��]_dk��3�3/mmc.

���Kmevnb^u��kmevnhkheb
�����Dhhj^bgZpbhggu_

=Ze_gbl��JDOHQD���3E6��dm[��)P�P�

=j��knZe_jblZ��dm[��)
_

43m)
KnZe_jbl (sphalerite), ZnS.

<xjlpbl��ZXUW]LWH���=Q6��]_dk��beb�ljb]�
Ibjjhlbg �]_dk�� (pyrrhotite (hex.)), Fe��O6��]_dk�
Ibjjhlbg �fhg�� (pyrrhotite (mon.)), Fe��O6��fhg�
=j��i_gleZg^blZ��dm[��)P�P�

I_gleZg^bl (pentlandite),      (Fe,Ni,Co)9S8.
Dh[Zevli_gleZg^bl (cobalt pentlandite), (Co,Fe,Ni)9S8.

;hjgbl (bornite), Cu5FeS4��jhf[���ik��dm[���3EFD�

=j��oZevdhibjblZ��l_lj��I
_

42d)
OZevdhibjbl (chalcopyrite), CuFeS2.

�����Km[dhhj^bgZpbhggu_

OZevdhabg (chalcocite), Cu26��fhg��3�1/c.
�����Hkljh\gu_

=j��ibjblZ��dm[��3D��
Ibjbl (pyrite),             FeS2.

=j��fZjdZablZ��jhf[��Pmnn)
FZjdZabl (marcasite), FeS2.

=j��Zjk_ghibjblZ
:jk_ghibjbl��DUVHQRS\ULWH���)H$V6��fhg���ik��jhf[��3�1/c.

�����P_igu_
<bkfmlbg (bismuthinite), Bi2S3��jhf[��3EQP�
DhaZebl (cosalite),            Pb2Bi2S5��jhf[��%EPP�
EbeebZgbl (lillianite),     Pb3Bi2S6��jhf[��%EPP�

�����Kehbklu_
Fheb[^_gbl��+ (molybdenite-2H),  MoS2��]_dk��3�3/mmc.

Fheb[^_gbl��5 (molybdenite-3R),  MoS2��ljb]��53 m.
Dh\_eebg (covellite),             �&X6��]_dk��3�3/mmc.
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���Hdkb^u

�����Dhhj^bgZpbhggu_

�������Ijhklu_

FZ]]_fbl�(maghemite),       γ-Fe2O3��dm[��3�13.

=j��]_fZlblZ��ljb]��53c)
=_fZlbl (hematite),  α-Fe2O3.
Dhjmg^ (corundum), Al2O3.

;bkfbl (bismite), Bi2O3��fhg��3�1/c.
�������Keh`gu_

N_j]mkhgbl�[_lZ��K_� (fergusonite-beta-(Ce)),
(Ce,La,Nd)NbO4��fhg��&��F�

N_j]mkhgbl��<� (fergusonite-(Y)),      Y(Nb,Ta)O
4
��l_lj��,�1/a.

Klb[bhlZglZebl (stibiotantalite),        Sb(Ta,Nb)O4��jhf[��3QD�1.
=j��ibjhoehjZ��dm[��)G3m)

Ibjhoehj (pyrochlore), (Ca,Na)2Nb2O6(OH,F).
Iexf[hibjhoehj (plumbopyrochlore),

 (Pb,Y,U,Ca)��ONb2O6(OH).
Fbdjhebl (microlite),   (Ca,Na)2Ta2O6(O,OH,F).

=j��bevf_gblZ��ljb]��R3 )
Bevf_gbl (ilmenite), Fe2+TiO3.
IbjhnZgbl (pyrophanite),      Mn2+TiO3.

=j��djbqlhgblZ��ljb]��R3)
>Z\b^bl��/D� (davidite-(La)),

(La,Ce)(Y,U,Fe2+)(Ti,Fe3+)20(O,OH)38.
Eh\_jbg]bl (loveringite),   (Ca,Ce)(Ti,Fe3+,Cr,Mg)21O38.

Ojbah[_jbee (chrysoberyl), BeAl2O4��jhf[��3QPD�

=j��ribg_eb��dm[��)P�P�

Ribg_ev (spinel), MgAl2O4.
=Zgbl (gahnite), ZnAl2O4.
=_jpbgbl�(hercynite), Fe2+Al2O4.
FZ]g_abhojhfbl (magnesiochromite), MgCr2O4.
Ojhfbl (chromite), Fe2+Cr2O4.
FZ]g_lbl (magnetite), Fe2+Fe3+

2O4.
�����DZjdZkgu_

�������Ijhklu_
D\Zjp (quartz),    SiO2��ljb]��3�121, P3221.
:gZlZa (anatase), TiO2��l_lj��,�1/amd.
Eë̂  (ice),  H22��]_dk��3�3mc.

�������Keh`gu_
Wrbgbl��K_� (aeschynite-(Ce)), 
                       (Ce,Ca,Fe,Th)(Ti,Nb)2(O,OH)6, jhf[��3EQP�

Wrbgbl��<� (aeschynite-(Y)),
                       (Y,Ca,Fe,Th)(Ti,Nb)2(O,OH)6��jhf[��3EQP�

Gbh[hwrbgbl��K_� (niobo-aeschynite-(Ce)),
                       (Ce,Ca,Th)(Nb,Ti)2(O,OH)6, jhf[��3EQP�

<b^`_ppbl (vigezzite),
                       (Ca,Ce)(Nb,Ti)2O6, jhf[��3EQP�

Lhjhwrbgbl�(thoro-aeschynite),
                       (Th,Ce,Y,Ca)(Ti,Nb)2(O,OH)6��jhf[�

3.3. P_igu_

�������Ijhklu_
=j��jmlbeZ��l_lj��P42 /mnm)

Jmlbe (rutile), TiO2.
DZkkbl_jbl (cassiterite), SnO2.
Ibjhexabl (pyrolusite), MnO2.

Bevf_ghjmlbe (ilmenorutile), (Ti,Nb,Fe3+)3O6��l_lj��3�2/mnm.
Kljx\_jbl (strüverite),     (Ti,Ta,Fe3+)3O6��l_lj��3�2/mnm.

�������Keh`gu_

=j��n_jjhlZibheblZ��l_lj��P42/mmm)
N_jjhlZibhebl (ferrotapiolite), Fe2+(Ta,Nb)2O6.

Bdkbhebl (ixiolite), (Ta,Nb,Sn,Fe,Mn)4O8��jhf[��3EFQ�

<h^`bgbl (wodginite), Mn2+(Sn4+,Ti)Ta2O8��fhg��&��F�

N_jjhdhemf[bl (ferrocolumbite),
(Fe2+,Mn2+)(Nb,Ta)2O6��jhf[��3QFD�

FZg]Zghdhemf[bl (manganocolumbite),
(Mn2+,Fe2+)(Nb,Ta)2O6��jhf[��3QFD�

N_jjhlZglZebl (ferrotantalite),
(Fe2+,Mn2+)(Ta,Nb)2O6��jhf[��3QFD�

FZg]ZghlZglZebl (manganotantalite),
(Mn2+,Fe2+)(Ta,Nb)2O6��jhf[��3QFD�

KZfZjkdbl��<� (samarskite-(Y)),
                                                (Y,Ce,U)(Fe2+,Fe3+)(Nb,Ta,Ti)2O8��fhg��3�1/c.
BrbdZ\Zbl (ishikawaite),    (U,Fe,Y,Ca)(Nb,Ta)O4��"���jhf[�

�����Kehbklu_

�������Ijhklu_
;jmdbl (brookite), TiO2��jhf[��3EFD�

�������Keh`gu_
W\dk_gbl��<� (euxenite-(Y)),

      (Y,Ca,Ce,U,Th)(Nb,Ta)2O6��jhf[��3FDQ�

N_jkfbl�(fersmite), (Ca,Ce,Na)(Nb,Ta,Ti)2(O,OH,F)6��jhf[��3FDQ�
�����:fhjngu_

HiZe (opal), SiO2⋅nH22��Zfhjn�

4.�=b^jhdkb^u��hdkb]b^jZlu

�����P_igu_

�������Ijhklu_
>bZkihj (diaspore), α�$O2�2+���jhf[��3EQP�

=zlbl (goethite), α-Fe3+2�2+���jhf[��3EQP�
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�����Kehbklu_

�������Ijhklu_
E_ib^hdjhdbl�(lepidocrocite), γ-Fe3+2�2+���jhf[��&PFP�

;zfbl (böhmite), $O2�2+���jhf[��&PFP�

=b[[kbl� (gibbsite), Al(OH)3��fhg��3�1/n.

���KbebdZlu

�����Hkljh\gu_

�������K�bahebjh\Zggufb�l_ljZw^jZfb�>6L24@��hjlhkbebdZlu�

D��[_a�\h^u�b�^h[Z\hqguo�Zgbhgh\

Pbjdhg (zircon), ZrSiO4��l_lj��,�1/amd.
Lhjbl (thorite), (Th,U)SiO4��l_lj��,�1/amd.
OZllhgbl (huttonite), ThSiO4��fhg��3�1/n.
=j��]jZgZlh\���dm[��,D�G�

:evfZg^bg (almandine), Fe2+
3Al2(SiO4)3.

Ki_kkZjlbg (spessartine), Mn2+
3Al2(SiO4)3.

=jhkkmeyj (grossular), Ca3Al2(SiO4)3.
:g^jZ^bl (andradite), Ca3Fe3+

2(SiO4)3.

N_gZdbl (phenakite), Be2SiO4��ljb]��53 .
=j��heb\bgZ��jhf[��Pbnm)

Nhjkl_jbl (forsterite), (Mg,Fe2+)2SiO4.

[��k�^h[Z\hqgufb�ZgbhgZfb

DbZgbl (kyanite),    Al2(SiO4�2��ljbd��3
_

1 .
:g^Zemabl (andalusite), Al2(SiO4�2��jhf[��3QQP�

KbeebfZgbl (sillimanite),   Al2(SiO4�2��jhf[��3EQP�

LhiZa (topaz), Al2SiO4(F,OH)2��jhf[��3EQP�
KlZ\jhebl (staurolite), (Fe2+,Mg,Zn)2Al9(Si,Al)4O22(OH)2,
                                                fhg���ik��jhf[., C2/m.
LblZgbl (titanite),                 CaTi(SiO4�2��fhg��3�1/a.
=j��]mfblZ��fhg��3�1/c)

Debgh]mfbl (clinohumite), (Mg,Fe2+)9(SiO4)4(F,OH)2.
Ohg^jh^bl (chondrodite),    (Mg,Fe2+)5(SiO4)2(F,OH)2.

Lhjh]mffbl (thorogummite), Th(SiO4)1-X(OH)4X��l_lj�

\��k�^h[Z\hqgufb�jZ^bdZeZfb

>xfhjlv_jbl�(dumortierite), Al7(SiO4)3(BO3)O3��jhf[��3PFQ�

�������K�bahebjh\Zggufb�iZjZfb�l_ljZw^jh\�>6L2O7]
�^bhjlhkbebdZlu�

Q_\dbgbl��K_� (chevkinite-(Ce)),
                  (Ce,La)4(Fe2+,Mg)2(Ti,Fe3+)3(Si2O7)2O8��fhg��&��P�

Iheydh\bl��K_�, (polyakovite-(Ce)),
(Ce,La)4(Cr,Fe,Mg,Ca)

3
(Ti,Nb)2(Si2O7)2O8,�fhg��P21/a.

�������K�bahebjh\Zggufb�l_ljZw^jZfb�>6L24@�b�iZjZfb�l_ljZw^jh\

[Si2O7@��hjlh^bhjlhkbebdZlu�

=j��wib^hlZ

Jhf[��3QPD

Phbabl (zoisite),   Ca2Al3(SiO4)(Si2O7)O(OH).
Fhg��3�1/m

Debghphbabl (clinozoisite), Ca2Al3(SiO4)(Si2O7)O(OH).
Wib^hl (epidote),   Ca2Al2Fe3+(SiO4)(Si2O7)O(OH).
:eeZgbl��K_� (allanite-(Ce)),

  CaCeAl2Fe2+(SiO4)(Si2O7)O(OH).
:eeZgbl��/D� (allanite-La)),

  Ca(La,Ce)Al2Fe2+(SiO4)(Si2O7)O(OH).

�����Dhevp_\u_

�������K�dhevpZfb�lbiZ�>6L4O12]

=j��ZdkbgblZ��ljbd��P
_

1 )
N_jjhZdkbgbl (ferro-axinite), Ca2Fe2+Al2(BO3)Si4O12(OH).

�������K�dhevpZfb�lbiZ�>6L6O18]

Z��[_a�\h^u�b�^h[Z\hqguo�Zgbhgh\

;_jbee (beryl), Be3Al2Si6O18��]_dk��3��PFF�

Dhj^b_jbl (cordierite), Mg2Al3(AlSi5O18���jhf[��&FFP�

[��k�^h[Z\hqgufb�ZgbhgZfb�beb�jZ^bdZeZfb

=j��lmjfZebgh\��ljb]��R3m)
R_je (schorl), NaFe2+

3(Al,Fe3+)6(BO3)3Si6O18(OH)4.
>jZ\bl (dravite), NaMg3Al6(BO3)3Si6O18(OH,F)4.
Wev[Zbl (elbaite), Na(Li,Al)3Al 6(BO3)3Si6O18(OH)4.

�����P_igu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\
=j��ibjhdk_gh\

Jhf[��3EFD

WgklZlbl (enstatite), Mg2(Si2O6).
Fhg��&��F

>bhikb^ (diopside), CaMg(Si2O6).
=_^_g[_j]bl�(hedenbergite), CaFe2+(Si2O6).
W]bjbg (aegirine), NaFe3+(Si2O6).
DZevpbhw]bjbg�(calcio-aegirine),

                (Ca,Na)(Fe3+,R2+,R2+)(Si2O6).

IbjhdkfZg]bl (pyroxmangite), (Mn2+,Fe2+)SiO3��ljbd��3
_

1 .

=j��wgb]fZlblZ��ljbd��P
_

1 )
FZdZjhqdbgbl (makarochkinite),

(Ca,Na)2(Fe2+,Fe3+,Ti,Mg)6(Si,Be,Al)6O20.
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�������K�^h[Z\hqgufb�ZgbhgZfb�beb�jZ^bdZeZfb
=j��Zfnb[heh\

���ih^]jmiiZ�0J�)H�0Q�/L�Zfnb[heh\

3hf[��3QPD�

:glhnbeebl (anthophyllite),
��0J�)H2+)7Si8O22(OH)2.

@_^jbl (gedrite),     ��0J�)H2+)5Al 2(Si6Al 2)O22(OH)2.
Fhg��&��P�

Dmffbg]lhgbl (cummingtonite),
��0J�)H2+)7Si8O22(OH)2.

���ih^]jmiiZ�dZevpb_\uo�Zfnb[heh\��fhg��&��P�

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<��1D&D2

W^_gbl (edenite),
NaCa2(Mg,Fe2+)5(Si7Al)O22(OH)2.

N_jjhw^_gbl (ferro-edenite),
            NaCa2(Fe2+,Mg)5(Si7Al)O22(OH)2.
Nlhjhn_jjhw^_gbl (fluoro-ferro-edenite),

NaCa2(Fe2+,Mg)5(Si7Al)O22(F,OH,O)2.
IZj]Zkbl�(pargasite),
            NaCa2(Mg,Fe2+)4Al(Si6Al 2)O22(OH)2.
DZebciZj]Zkbl�(potassicpargasite),

(K,Na)Ca2(Mg,Fe2+)4Al(Si6Al 2)O22(OH)2.
DZebcn_jjhiZj]Zkbl�(potassic-ferropargasite),

(K,Na)Ca2(Fe2+,Mg)4Al(Si6Al 2)O22(OH)2.
FZ]g_abh]Zklbg]kbl (magnesiohastingsite),

NaCa2(Mg,Fe2+)4Fe3+(Si6Al 2)O22(OH)2.
DZebcfZ]g_abh]Zklbg]kbl (potassic-magnesiohastingsite),

(K,Na)Ca2(Mg,Fe2+)4Fe3+(Si6Al 2)O22(OH)2.
=Zklbg]kbl (hastingsite),
             NaCa2(Fe2+,Mg)4Fe3+(Si6Al 2)O22(OH)2.
DZebc]Zklbg]kbl (potassichastingsite),

(K,Na)Ca2(Fe2+,Mg)4Fe3+(Si6Al 2)O22(OH)2.
NlhjhdZebc]Zklbg]kbl (fluoro-potassichastingsite),

(K,Na)Ca2(Fe2+,Mg)4Fe3+(Si6Al 2)O22(F,OH)2.
:exfbghfZ]g_abhkZ^ZgZ]Zbl�(alumino-magnesiosadanagaite),

NaCa2(Fe2+,Mg)3Al2(Si5Al 3)O22(OH)2.
KZ^ZgZ]Zbl�(sadanagaite),
             NaCa2(Fe2+,Mg)3Fe3+

2(Si5Al 3)O22(OH)2.
DZebckZ^ZgZ]Zbl�(potassicsadanagaite),

(K,Na)Ca2(Fe2+,Mg)3Fe3+
2(Si5Al 3)O22(OH)2.

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<���&D2

Lj_fhebl (tremolite),
�&D2(Mg,Fe2+)5Si8O22(OH)2.

N_jjhZdlbghebl�(ferro-actinolite),
            �&D2(Fe2+,Mg)5Si8O22(OH)2.
FZ]g_abh]hjg[e_g^bl (magnesiohornblende),

�&D2(Mg,Fe2+)4Al(Si7Al)O22(OH)2.
N_jjbfZ]g_abh]hjg[e_g^bl (ferri-magnesiohornblende),

�&D�0J�)H2+)4Fe3+(Si7Al)O22(OH)2.
:exfbghq_jfZdbl (aluminotschermakite),

�&D2(Mg,Fe2+)3Al 2(Si6Al 2)O22(OH)2.
N_jjbq_jfZdbl (ferritschermakite),

�&D2(Mg,Fe2+)3Fe3+
2(Si6Al 2)O22(OH)2.

N_jjbn_jjhq_jfZdbl (ferri-ferrotschermakite),
�&D2(Fe2+,Mg)3Fe3+

2(Si6Al 2)O22(OH)2.

���ih^]jmiiZ�gZljb_\h�dZevpb_\uo�Zfnb[heh\��fhg��&��P�

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<��1D�&D1D�

Jbol_jbl (richterite),
Na(CaNa)(Mg,Fe2+)5Si8O22(OH)2.

Nlhjhjbol_jbl (fluororichterite),
Na(CaNa)(Mg,Fe2+)5Si8O22(F,OH)2.

NlhjhdZebcjbol_jbl (fluoro-potassicrichterite),
(K,Na)(CaNa)(Mg,Fe2+)5Si8O22(F,OH)2.

N_jjbfZ]g_abhdZlhnhjbl (ferri-magnesiokatophorite),
Na(CaNa)(Mg,Fe2+)4Fe3+(Si7Al)O22(OH)2.

DZebcn_jjbfZ]g_abhdZlhnhjbl (potassic-ferri-
magnesiokatophorite),
(K,Na)(CaNa)(Mg,Fe2+)4Fe3+(Si7Al)O22(OH)2.

N_jjbfZ]g_abhlZjZfbl (ferri-magnesiotaramite),
Na(CaNa)(Mg,Fe2+)3Fe3+

2(Si6Al 2)O22(OH)2.
N_jjblZjZfbl (ferritaramite),

Na(CaNa)(Fe2+,Mg)3Fe3+
2(Si6Al 2)O22(OH)2.

DZebcn_jjblZjZfbl (potassic-ferritaramite),
(K,Na)(CaNa)(Fe2+,Mg)3Fe3+

2(Si6Al 2)O22(OH)2.

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<����&D1D�

N_jjb\bgqbl (ferriwinchite),
            ��&D1D��0J�)H2+)4Fe3+Si8O22(OH)2.
N_jjb[ZjjmZabl (ferribarroisite),

��&D1D��0J�)H2+)3Fe3+
2(Si7Al)O22(OH)2

���ih^]jmiiZ�gZljb_\uo�Zfnb[heh\��fhg��&��P�

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<��1D1D2

NlhjhfZ]g_abhZjn\_^khgbl (fluoro-magnesio-arfvedsonite),
NaNa2(Mg,Fe2+)4Fe3+Si8O22(F,OH)2.

k�[ZeZgkhf�dZlbhgh\�ihabpbc�:�b�<���1D2
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FZ]g_abhjb[_dbl (magnesioriebeckite),
�1D2(Mg,Fe2+)3Fe3+

2Si8O22(OH)2.

�����Kehbklu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\
=j��]Z^hebgblZ��fhg��3�1/a)

=Z^hebgbl��<� (gadolinite-(Y), Y2Fe2+Be2Si2O10.
�������K�^h[Z\hqgufb�ZgbhgZfb��[_a\h^gu_

N_jjhibjhkfZebl (ferropyrosmalite), (Fe2+,Mn2+)8Si6O15(OH,Cl)10,

]_dk��3
_

3m1.

=j��ZkljhnbeeblZ��ljbd��P
_

1 )
:kljhnbeebl (astrophyllite), (K,Na)3(Fe2+,Mn2+)7Ti2Si8O24(O,OH)7.
Dmie_lkdbl (kupletskite),       (K,Na)3(Mn2+,Fe2+)7Ti2Si8O24(O,OH)7.

=j��kex^

Z��^bhdlZw^jbq_kdb_

Fmkdh\bl��F (muscovite-1M),
KAl 2��$O6L3)O10(OH,F)2��fhg��&��P�

Fmkdh\bl��F1 (muscovite-2M1),
            KAl 2��$O6L3)O10(OH,F)2��fhg��&��F�
Nlhjfmkdh\bl��F1 (fluormuscovite-2M1),

KAl 2��$O6L3)O10(F,OH)2��fhg��&��F�

[��ljbhdlZw^jbq_kdb_

Neh]hibl��F (phlogopite-1M),
            K(Mg,Fe2+)3(AlSi3)O10(OH,F)2��fhg��&��P�

Neh]hibl��F1 (phlogopite-2M1),
            K(Mg,Fe2+)3(AlSi3)O10(OH)2��fhg��&��F�
:ggbl��F�(annite-1M),

K(Fe2+,Mg)3(AlSi3)O10(OH)2��fhg��&��P�

Ihebeblbhgbl��F (polylithionite-1M),
            KLi2Al(Si,Al) 4O10(F,OH)2��fhg��&P�

Ihebeblbhgbl��01 (polylithionite-2M1),
KLi 2Al(Si,Al) 4O10(F,OH)2��fhg��&��F�

FZkmlhfbebl��F (masutomilite-1M),
KLiAlMn 2+(AlSi3)O10(F,OH)2��fhg��&��

Beebl��F1 (illite-2M1), K0.65Al 2.0(Al 0.65Si3.35)O10(OH)2��fhg�
=j��oehjblh\

Debghoehj (clinochlore),
(Mg,Fe2+)5Al(Si3Al)O10(OH)8��fhg��&��P�

RZfhabl (chamosite),
(Fe2+,Mg,Fe3+)5Al(Si3Al)O10(OH)8��fhg�

=j��dZhebgblZ�k_ji_glbgZ

DZhebgbl (kaolinite),            Al2Si2O5(OH)4��ljbd��3
_

1 .
>bddbl (dickite),                                 Al2Si2O5(OH)4��fhg��&F�
EbaZj^bl��L��OL]DUGLWH��L�����������������0J3Si2O5(OH)4��ljb]��3��P

Debghojbahlbe (clinochrysotile),     Mg3Si2O5(OH)4��fhg�
Hjlhojbahlbe (orthochrysotile),       Mg3Si2O5(OH)4��jhf[�
:glb]hjbl (antigorite),           Mg3Si2O5(OH)4��fhg�

LZevd��: (talc-1A), Mg3Si4O10(OH)2��ljbd��&��
�������<h^gu_

=j��dZhebgblZ�k_ji_glbgZ

Wg^_eebl (endellite), Al2Si2O5(OH)4·2H22��fhg��&P

=bjhebl (gyrolite), NaCa16(Si23Al)O60(OH)5·15H22��ljbd���ik��]_dk��3�1.
=j��kf_dlblh\

Fhglfhjbeehgbl (montmorillonite),
(Na,Ca)0.3(Al,Mg)2Si4O10(OH)2·nH22��fhg�

Ghgljhgbl (nontronite),
Na0.3Fe3+

2(Si,Al)4O10(OH)2·nH22��fhg��&��P�

KZihgbl (saponite),
(Ca/2,Na)0.3(Mg,Fe2+)3(Si,Al)4O10(OH)2·4H22��fhg��&F�

<_jfbdmebl (vermiculite), (Mg,Fe2+,Al)3(Si,Al)4O10(OH)2·4H2O,
����������������������������������������������fhg��&��P�

�����DZjdZkgu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\
=j��ihe_\uo�riZlh\

HjlhdeZa (orthoclase),          KAlSi3O8��fhg��&��P�

Fbdjhdebg (microcline),     KAlSi3O8��ljbd��3
_

1 .

:ghjlhdeZa�(anorthoclase), (Na,K)AlSi3O8��ljbd��3
_

1 .

:ev[bl (albite)(Ab),              NaAlSi3O8��ljbd��3
_

1 .

:ghjlbl (anorthite) (An),      CaAl2Si2O8��ljbd��3
_

1 .
G_n_ebg (nepheline), (Na,K)AlSiO4��]_dk��3�3.

�������K�^h[Z\hqgufb�ZgbhgZfb
=j��kdZiheblZ��l_lj��,��P�

FZjbZebl (marialite), 3NaAlSi3O8·NaCl.
F_chgbl (meionite),                3CaAl2Si2O8·CaCO3.

=j��dZgdjbgblZ

DZgdjbgbl (cancrinite),
Na6Ca2Al6Si6O24(CO3)2��]_dk��3�3.

<brg_\bl (vishnevite),
(Na,Ca,K)6(Si,Al)12O24[SO4,CO3,Cl2]2-4 ·nH22��]_dk��3�32.

=j��kh^ZeblZ��dm[��3
_

43m)
Kh^Zebl (sodalite), Na8Al6Si6O24Cl2.

=_ev\bg (helvite), Mn2+
4Be3(SiO4)36��dm[��3

_

43n.

>ZgZebl (danalite), Fe2+
4Be3(SiO4)36��dm[��3

_

43n.

=_gl]_ev\bg (genthelvite), Zn4Be3(SiO4)36��dm[��3
_

43n.
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�������<h^gu_��p_heblu�
=j��p_heblh\

:gZevpbf��K (analcime-1C),
NaAlSi2O6·H22��dm[��,D�G�

Iheempbl (pollucite),
(Cs,Na)2Al2Si4O12·H22��dm[��,D�G�

RZ[Zabl�Ca (chabazite-Ca),

CaAl2Si4O12·6H22��ljb]��5
_

3m.
Lhfkhgbl (thomsonite),

NaCa2Al5Si5O20·6H22��jhf[��3QFQ�

GZljhebl (natrolite),
Na2Al2Si3O10·2H22��jhf[��)GG��

L_ljZgZljhebl (tetranatrolite),
Na2Al2Si3O10·2H22��l_lj��,��G�

Klbev[bl��F (stilbite-1M),
NaCa2Al5Si13O36·14H22��fhg��&��P�

=_ceZg^bl�Na (heulandite-Na),
(Na,Ca)2-3Al 3(Al,Si)2Si13O36·12H22��fhg��&��P�

Nbeebikbl�K  (phillipsite-K),
(K,Na,Ca)1-2(Si,Al)8O16·6H22��fhg��3�1/m.

Kdhe_pbl (scolecite),
CaAl2Si3O10·3H22��fhg��&F��"��

F_ahebl�(mesolite),
Na2Ca2Al6Si9O30·8H22��fhg��&��

�����:fhjngu_
:eehnZg��DOORSKDQH���Zfhjn��\h^guc�kbebdZl�Zexfbgby�

=babg]_jbl (hisingerite), Fe3+
2Si2O5(OH)4·2H22���fhg�"��

���<ZgZ^Zlu��nhknZlu

�����Hkljh\gu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\

Dk_ghlbf��<� (xenotime-(Y)), YPO4��l_lj��,�1/amd.
=j��fhgZpblZ��fhg��3�1/n)

FhgZpbl��K_� (monazite-(Ce), (Ce,La,Nd)PO4.
�������K�^h[Z\hqgufb�ZgbhgZfb�beb�jZ^bdZeZfb

Z��ijhklu_

=jmiiZ�ZiZlblZ��]_dk��3�3/m).
<ZgZ^bgbl (vanadinite), Pb5(VO4)3Cl.
NlhjZiZlbl (ftuorapatite), Ca5(PO4)3F.
DZj[hgZl�nlhjZiZlbl (carbonate-fluorapatite),

Ca5(PO4,CO3)3F.
Ljbiebl (triplite), (Mn2+,Fe2+,Mg,Ca)2(PO4��)�2+���fhg��,��P�

[��keh`gu_

=j��^_demZablZ��jhf[��P212121)
FhlljZfbl�(mottramite), PbCu2+(VO4)(OH).

=j��djZg^ZeblZ��ljb]��5
_

3m)
=hypbl (goyazite), SrAl3(PO4)2(OH)5·H2O.

6.1.3. <h^gu_�[_a�^h[Z\hqguo�Zgbhgh\
=j��jZ[^hnZgZ��]_dk��P6222)

JZ[^hnZg��K_� (rhabdophane-(Ce)), (Ce,La)PO4·H2O.
;jhddbl�(brockite),           (Ca,Th,Ce) PO4·H2O.

6.1.4. <h^gu_�k�^h[Z\hqgufb�ZgbhgZfb
=j��[_jZmgblZ��fhg��&��F�

;_jZmgbl (beraunite), Fe2+Fe3+
5(PO4)4(OH)5·4H2O.

=j��h\_jblZ

DZem]bgbl (kaluginite), (Mn2+,Ca)MgFe3+(PO4)2(OH)·4H2O,
jhf[��&FFD�

�����P_igu_
Debgh[bk\Zgbl (clinobisvanite), BiVO4��fhg��,��P�

Imo_jbl (pucherite), BiVO4��jhf[��3QFD�

�����Kehbklu_

6.3.1.<h^gu_�[_a�^h[Z\hqguo�Zgbhgh\
=j��\b\bZgblZ

<b\bZgbl (vivianite), Fe2+
3(PO4)2·8H22��fhg��K2/m.

6.3.2. <h^gu_�k�^h[Z\hqgufb�ZgbhgZfb

=j��iZjZ\hdkblZ��ljbd��P
_

1 )
Mrdh\bl (ushkovite), MgFe3+

2(PO4)2(OH)2·8H2O.
Fbljb^Zlbl (mitridatite), Ca2Fe3+

3(PO4)3O2·3H22��fhg��$D�

�����NhknZlu��^hiheg_gb_�
FZl\__\bl (matveevite),

(H3O,K)Ti(Mn2+,Mg)2(Fe3+,Al)2(PO4)4(OH)3 ·15H2O,
jhf[��3QDP�beb�3QD�1.

�����:fhjngu_
>_ev\hdkbl (delvauxite),

CaFe3+
4(PO4,SO4)2(OH)8·4–6H22�"���Zfhjn�

���<hevnjZfZlu��fheb[^Zlu

�����Hkljh\gu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\

=j��r__eblZ��l_lj��,�1/a)
R__ebl (scheelite),      CaWO4.
Ih\_eebl (powellite),   CaMoO4.
<mevn_gbl (wulfenite), PbMoO4.

�������<h^gu_
N_jjbfheb[^bl (ferrimolybdite),

Fe3+
2(Mo6+O4)3·8H22���"���jhf[�
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�����P_igu_
<hevnjZfbl �ZROIUDPLWH���fbg_jZe�bahfhjngh]h�jy^Z�]x[g_jbl

Mn2+WO4�²�n_j[_jbl�)H2+WO4��fhg��3��k�

���KmevnZlu

�����Hkljh\gu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\
=j��[ZjblZ��jhf[��Pnma)

;Zjbl (barite), BaSO4.
L_gZj^bl (thenardite), Na2SO4��jhf[��)GGG�

=eZm[_jbl (glauberite), Na2Ca(SO4)2��fhg��&��F�

�������K�^h[Z\hqgufb�ZgbhgZfb
=j��ZemgblZ��ljb]��R3m)

GZljhyjhabl (natrojarosite), NaFe3+
3(SO4)2(OH)6.

8.1.3. <h^gu_�[_a�^h[Z\hqguo�Zgbhgh\
Wikhfbl (epsomite), MgSO4·7H22��jhf[��3�12121.
=j��f_eZgl_jblZ��fhg��3�1/c)

F_eZgl_jbl (melanterite), Fe2+(SO4)·7H2O.
FbjZ[bebl (mirabilite), NaSO4·10H22��fhg��3�1/a.
;ez^bl (blödite), Na2Mg(SO4)2·4H22��fhg��3�1/a.
=j��]ZehljboblZ��fhg��P2)

Ibdd_jbg]bl (pickeringite), MgAl2(SO4)4·22H2O.
8.1.4. <h^gu_�k�^h[Z\hqgufb�ZgbhgZfb

Nb[jhn_jjbl (fibroferrite), Fe3+(SO4)(OH)·5H22��fhg��,��

=j��dhibZiblZ��ljbd��P
_

1 )
DhibZibl (copiapite), Fe2+Fe3+

4(SO4)6(OH)2·20H2O.
�����Kehbklu_

=bik (gypsum), CaSO4·2H22��fhg��$��P�

����KmevnZlu��^hiheg_gb_�
K\y`bgbl (svyazhinite),

(Mg,Mn2+)(Al,Fe3+)(SO4)2F·14H22��ljbd�

���DZj[hgZlu

�����Hkljh\gu_

�������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\

=j��dZevpblZ��ljb]��5
_

3c)
DZevpbl (calcite),                 CaCO3.
FZ]g_abl (magnesite),          MgCO3.
Jh^hojhabl (rhodochrosite), Mn2+CO3.

=j��ZjZ]hgblZ��jhf[��Pmcn)
:jZ]hgbl (aragonite),            CaCO3.

=j��^hehfblZ��ljb]��R
_

3)
>hehfbl (dolomite),   CaMg(CO3)2.
:gd_jbl (ankerite),   Ca(Fe2+,Mg,Mn)(CO3)2.

�������K�^h[Z\hqgufb�ZgbhgZfb�beb�jZ^bdZeZfb

;Zklg_abl��K_� (bastnäsite-(Ce)), (Ce,La)(CO3�)��]_dk��3
_

62c.
FZeZobl (malachite), Cu2+

2(CO3)(OH)2��fhg��3�1/a.
:amjbl (azurite), Cu2+

3(CO3)2(OH)2��fhg��3�1/a.
9.1.3. <h^gu_�[_a�^h[Z\hqguo�Zgbhgh\

=_cexkkbl (gaylussite), Na2Ca(CO3)2·5H22��fhg��,��D�

�����Kehbklu_
;bkfmlbl (bismutite), Bi2(CO3)O2��l_lj��,��PPP�

����Nlhjb^u

������Dhhj^bgZpbhggu_
Nexhjbl (fluorite), CaF2��dm[��)P�P�
Ijhahibl (prosopite), CaAl2(F,OH)8��fhg��&��F�

������DZjdZkgu_
JZevklhgbl (ralstonite),             NaOMgOAl ��O(F,OH)6⋅H22��dm[��)G�P�

WeviZkhebl (elpasolite),            K2NaAlF6��dm[��3D��

Djbheblbhgbl (cryolithionite), Na3Li 3Al 2F12��dm[��,D�G�

������Hkljh\gu_
Lhfk_ghebl (thomsenolite), NaCaAlF6·H22��fhg��3�1/c.
IZoghebl (pachnolite),         NaCaAlF6·H22��fhg��$��D�

������P_igu_

��������;_a�\h^u�b�^h[Z\hqguo�Zgbhgh\
Djbhebl (cryolite), Na3AlF6��fhg��3�1/n.

��������<h^gu_
=_Zjdkmlbl (gearksutite), CaAl(OH)F4·H22��fhg�

������Kehbklu_
<_[_jbl (weberite), Na2MgAlF7��jhf[��,EPP�

Obhebl (chiolite),    Na5Al3F14��l_lj��3��PQF�
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EBL?J:LMJ:

1. :ghkh\�I� I��H[�mjZevkdhf�dhjmg^_��=hjg. `mjg�� �������l�����dg����
K�����²�����kZinbj��

2. :jZeh\_p�?� <��Hlq_l�h�fbg_jZeh]bq_kdhc�kt_fd_�aZ������]�����Nhg^u

Bevf_gkdh]h�aZih\_^gbdZ��f_chgbl
��heb]hdeZa��

3. :nZgZkv_\�F� K��=jmiiZ� ]jZgZlh\� ���Fbg_jZeu�Bevf_gkdh]h� aZih-
\_^gbdZ��F��E���Ba^��:G�KKKJ��������K�����²�����ZevfZg^bg��]jZ-
gZl�ojhfh\uc��"��a_e_guc��]jZgZl�q_jguc��

4. ;Z`_gh\� :� =�� GZljb_\h�dZevpb_\u_� Zfnb[heu� s_ehqgh]h� dhf-
ie_dkZ�Bevf_gkdbo�]hj� ���Gh\u_�b�fZehbamq_ggu_�fbg_jZeu�b�fb-
g_jZevgu_� ZkkhpbZpbb� MjZeZ�� Bgn�� fZl_j�� K\_j^eh\kd�� MGP� :G

KKKJ��������K����²����f_ahi_jlbl��n_jjhn_jjblZjZfbl��

5. ;Z`_gh\�:� =��LZjZfbl�ba�`bevgh]h�fbZkdblZ�Bevf_gkdh]h�fbZkdb-
lh\h]h�fZkkb\Z����FZl_jbZeu�d�fbg_jZeh]bb�jm^guo�jZchgh\�MjZeZ�

K\_j^eh\kd��MGP�:G�KKKJ��������K����²����lZjZfbl��

6. ;Z`_gh\�:� =��H� ]jhkkmeyj�ki_kkZjlbgh\uo� ]jZgZlZo� dZevpblh\uo
`be� \�Bevf_gh]hjkdhf�s_ehqghf� dhfie_dk_� ���Gh\u_� ^Zggu_� ih

fbg_jZeZf� MjZeZ�� K\_j^eh\kd�� MGP� :G� KKKJ�� ������ K�� ��²��

�]jZgZl�]jhkkmeyj�ki_kkZjlbgh\uc��

7. ;Z`_gh\�:� =��Ibjhdk_gu�Bevf_gh]hjkdh]h�dhfie_dkZ��w\hexpby�b
bo�khklZ\� ���J_]bhgZevgZy�fbg_jZeh]by�MjZeZ��L_a. ^hde�� ,,�j_]bhg.
kh\_s�� ©Fbg_jZeh]by� MjZeZª�� L�� ,�� K\_j^eh\kd�� MjH� :G� KKKJ�

������K�� ��²��� �Z\]bl�� Zexfh[jhgabl��debghibjhdk_g��hjlhibjhd-
k_g��

8. ;Z`_gh\� :� =�� H� [h]Zluo� nlhjhf� jh]h\uo� h[fZgdZo� kbebdZlgh�
dZj[hgZlguo�ihjh^�s_ehqgh]h�dhfie_dkZ�Bevf_gkdbo�]hj� ���Fbg_-
jZeu� b� fbg_jZevgh_� kujv_� MjZeZ�� K\_j^eh\kd�� MjH� J:G�� �����

K�� ��²��� �jh]h\Zy� h[fZgdZ� dZeb_\Zy�nlhjfZ]g_abZevgh]Zklbg]kb-
lh\Zy��jh]h\Zy�h[fZgdZ�nlhjn_jjbw^_gblh\Zy��

9. ;Z`_gh\� :� =�� H� gZoh^d_� nlhjfZ]g_abhZjn\_^khgblZ� \� n_gblZo
Bevf_gkdh]h� s_ehqgh]h� dhfie_dkZ� b� h� ijh[e_f_� Zjn\_^khgblZ�

]eZmdhnZgZ�� jb[_dblZ� \� s_ehqghf� dhfie_dk_� Bevf_gkdbo�<br-
g_\uo�]hj� ���Fbg_jZeu�b�fbg_jZevgh_�kujv_�MjZeZ��?dZl_jbg[mj]�

MjH�J:G��������K����²����nlhjfZ]g_abhZjn\_^khgbl��

10. ;Z`_gh\�:� =��Gh\u_� Zfnb[heu�� h[gZjm`_ggu_� \�s_ehqghf� dhf-
ie_dk_�Bevf_gkdbo�]hj�ihke_������]h^Z����Fbg_jZeh]by�MjZeZ��L��,�

FZl_j�� ,,,�j_]bhg. kh\_s��FbZkk��BFbg�MjH�J:G��������K����²��

�gZljhkZ^ZgZ]Zbl�� n_jjbZgZeh]� kZ^ZgZ]ZblZ�� dZebclZjZfbl�� nlhj-
jbol_jbl�� nlhjfZ]g_abhZjn\_^khgbl�� h[fZgdZ� nlhjjh]h\Zy�� nlhj-
]hjg[e_g^bl��

__________________________________________________________


� �@bjguf�rjbnlhf� \u^_e_gu�fbg_jZevgu_� \b^u�� \i_j\u_� hlf_q_ggu_

^ey�Bevf_gkdbo�]hj�\�^Zgghc�jZ[hl_;
** = HibkZgguc� \� jZ[hl_� fbg_jZe� khhl\_lkl\m_l� ^Zgghfm� fbg_jZevghfm
\b^m�beb�jZagh\b^ghklb�

11. ;Z`_gh\� :� =��� ;Z`_gh\Z� E� N�� We_f_glu�ijbf_kb� \� lblZgblZo

Bevf_gh]hjkdh]h�s_ehqgh]h� dhfie_dkZ� ���FZl_jbZeu� d�fbg_jZeh-
]bb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����� lblZgbl

p_jbkluc

��

12. ;Z`_gh\�:� =���>hfbgbdh\kdbc�=� =��Dmffbg]lhgbl�ba�Bevf_gkdbo
]hj����Fbg_jZeu�jm^guo�f_klhjh`^_gbc�MjZeZ��K\_j^eh\kd��MN:G

KKKJ��������\������K����²����dmffbg]lhgbl��

13. ;Z`_gh\�:� =���B\Zgh\�;� G��Jbol_jbl�b�neh]hibl�ba�n_gblh\�Bev-
f_gkdh]h� s_ehqgh]h� dhfie_dkZ� ��� Ijh[e_fu� fbg_jZeh]bb� MjZeZ�

Lj�� Bevf_g�� ]hk�� aZih\��� \ui�� ;,9�� K\_j^eh\kd�� MGP� :G� KKKJ�

������K�����²�����jbol_jbl��neh]hibl).
14. ;Z`_gh\�:� =���B\Zgh\�;� G��N_jjh]Zklbg]kbl�ba�]jZgblguo�i_]fZ-

lblh\�Bevf_gkdbo� ]hj� ���:fnb[heu�f_lZfhjnbq_kdbo� dhfie_dkh\

MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����n_jjh]Zklbg]-
kbl��

15. ;Z`_gh\�:� =���G_^hk_dh\Z�B� :��NlhjZfnb[heu�\�s_ehqghf�dhf-
ie_dk_� Bevf_gkdbo�<brg_\uo� ]hj� ��� J_]bhgZevgZy� fbg_jZeh]by

MjZeZ��L_a. ^hde�� ,,� j_]bhg. kh\_s�� ©Fbg_jZeh]by�MjZeZª��K\_j^-
eh\kd��MjH�:G�KKKJ�� ������K�� ��²���� �nlhjfZ]g_abhZjn\_^kh-
gbl,�nlhjjbol_jbl)

16. ;Z`_gh\�:� =���I_ljh\�E� E��Nlhj�\� lblZgblZo�Bevf_gkdh]h�dhf-
ie_dkZ� ���FZl_jbZeu� d� fbg_jZeh]bb�X`gh]h� MjZeZ�� Lj�� Bevf_g�

]hk��aZih\���\ui��;;,��K\_j^eh\kd��MGP�:G�KKKJ��������K����²��

� lblZgbl�nlhjbkluc��

17. ;Z`_gh\�:� =���;Z`_gh\Z�E� N���Iheydh\�<� H��KZ^ZgZ]Zbl�ba�s_-
ehqgh]h�dhfie_dkZ�Bevf_gkdbo�]hj����AZi��<FH��������Q�������<����

K����²����kZ^ZgZ]Zbl).
18. ;Z`_gh\�:� =���<Zeba_j�G� B���JZkkdZah\Z�:� >��:exfh[jhgabl� ba

f_lZdhfZlbblh\� Bevf_gkdh]h� f_lZfhjnbq_kdh]h� dhfie_dkZ� ��

MjZevkdbc� fbg_jZeh]bq_kdbc� k[hjgbd� �� ��� ?dZl_jbg[mj]�� MBN

©GZmdZª��������K����²����Zexfh[jhgabl��

19. ;Z`_gh\�:� =���B\Zgh\�;� G���Ihklh_\�D� B��:ghjlblh\u_�Zfnb[h-
eblu�Bevf_gkdh]h�dhfie_dkZ� ���FZ]fZlbaf�b�f_lZfhjnbaf�mevljZ-
hkgh\guo� b�s_ehqguo� ihjh^�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ�

������K�����²�����jh]h\Zy�h[fZgdZ�iZj]Zkblh\Zy��jh]h\Zy�h[fZgdZ

w^_gblh\Zy��

20. ;Z`_gh\�:� =���B\Zgh\�;� G���Dml_ih\Z�E� :��H�]jZgZl��b�dhjmg^kh-
^_j`Zsbo�kb_gblZo�Bevf_gkdbo�]hj� ���S_ehqgu_�ihjh^u�b�]jZgb-
lhb^u�X`gh]h�MjZeZ��Lj��Bevf_g�� ]hk�� aZih\���\ui��;;,9��K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²����^bkl_g��

21. ;Z`_gh\�:� =���B\Zgh\�;� G���Dml_ih\Z�E� :��Jh]h\u_� h[fZgdb�ba
Zfnb[heblh\� Bevf_gkdh]h� dhfie_dkZ� ��� :fnb[heu� f_lZfhjnbq_-
kdbo�dhfie_dkh\�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²

����jh]h\Zy�h[fZgdZ�n_jjhq_jfZdblh\Zy��jh]h\Zy�h[fZgdZ�q_jfZdb-
lh\Zy��

22. ;Z`_gh\�:. =���Dhleyjh\�<� :���JZkkdZah\Z�:� >��H�iheblbibb�ljb-
hdlZw^jbq_kdbo� kex^� \�Bevf_gh]hjkdhf� dhfie_dk_� f_lZfhjnbq_-
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kdbo��]jZgblhb^guo�b�s_ehqguo�ihjh^����Gh\u_�^Zggu_�ih�fbg_jZ-
eh]bb�MjZeZ��Bgn��fZl_j��K\_j^eh\kd��MjH�:G�KKKJ��������K����²

����[bhlbl��F��[bhlbl��F1��neh]hibl��F��

23. ;Z`_gh\�:� =���Dhleyjh\�<� :���JZkkdZah\Z�:� >��H�rbjhdhf�jZkijh-
kljZg_gbb�iheblbiZ��F1�kj_^b�[bhlblh\�s_ehqguo�ihjh^�b�]g_ckh\

Bevf_gkdbo�]hj� ���Bgn��fZl_j��O,�<k_khxag��kh\_sZgby�ih�j_gl]_-
gh]jZnbb�fbg_j. kujvy��L��,,��K\_j^eh\kd��������K������[bhlbl��F1).

24. ;Z`_gh\�:� =���Dml_ih\Z�E� :���S_j[Zdh\Z�?� I��D�kbkl_fZlbd_�Zf-
nb[heh\� Bevf_gkdh]h� dhfie_dkZ� ���Fbg_jZeh]bq_kdb_� bkke_^h\Z-
gby� wg^h]_gguo� f_klhjh`^_gbc� MjZeZ�� K\_j^eh\kd�� MGP� :G

KKKJ�� ������ K�� ��²���� �]Zklbg]kbl�� djhdb^hebl�� dmffbg]lhgbl�

fZ]g_abhjb[_dbl��jh]h\Zy�h[fZgdZ�fZ]g_abZevgZy��jh]h\Zy�h[fZg-
dZ�iZj]Zkblh\Zy��jh]h\Zy�h[fZgdZ�n_jjhw^_gblh\Zy��jh]h\Zy�h[fZg-
dZ�q_jfZdblh\Zy��n_jjb[ZjjmZabl, n_jjb\bgqbl, n_jjblZjZfbl,
n_jjhiZj]Zkbl��w^_gbl).

25. ;Z`_gh\� :� =��� G_^hk_dh\Z� B� E��� I_l_jk_g� W� M�� Nlhjjbol_jbl

Na2Ca(Mg,Fe2+)5[Si8O22](F,OH)2�²� gh\uc�fbg_jZe� \� ]jmii_� Zfnb-
[heh\� ��� AZi��<FH�� ������Q�� �����<ui�� ���K�� ��²���� �nlhjjbol_-
jbl).

26. ;Z`_gh\�:� =���;Z`_gh\Z�E� N���Djbgh\Z�L� <���O\hjh\�I� <��DZebc-
n_jjbkZ^ZgZ]Zbl� �.�1D�&D2(Fe2+,Mg)3(Fe3+,Al)2[Si5Al3O22](OH)2 —
gh\uc� fbg_jZevguc� \b^� \� ]jmii_� Zfnb[heh\� �Bevf_gkdb_� ]hju�

X`guc�MjZe�����AZi��<FH��������Q�������<ui�����K����²����dZebc-
n_jjbkZ^ZgZ]Zbl��

27. ;Z`_gh\�:� =���B\Zgh\�;� G���Dhr_\hc�X G���Ml_gdh\�<� :��Ihke_-
fbZkdblh\u_� Zfnb[hekh^_j`Zsb_� ]jZgblgu_� i_]fZlblu� k_\_jghc

qZklb�Bevf_gkdbo�]hj����Fbg_jZeh]by�b�i_ljh]jZnby�X`gh]h�MjZ-
eZ�� K\_j^eh\kd�� MGP� :G� KKKJ�� ������ K�� ��²��� �n_jjbn_jjh]Z-
klbg]kbl��

28. ;Z`_gh\�:� =���A\hgZj_\Z�=� D���B\Zgh\�;� G���Dml_ih\Z�E� :���Ih�
ih\�<��:��Lbihfhjnbaf� ]jZgZlh\�Bevf_gkdh]h� dhfie_dkZ� ���Fbg_�

jZeh]by�b�i_ljh]jZnby�X`gh]h�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ�

������K�� �²��� �ZevfZg^bg�� ZevfZg^bg�ki_kkZjlbg�� ]jZgZl� ZevfZg�

^bgh\uc�� ]jZgZl� Zg^jZ^bl�]jhkkmeyjh\uc�� ]jZgZl� ]jhkkmeyj�Zg^jZ-
^blh\uc��]jZgZl�dZevpb_\uc��

29. ;Z`_gh\� :� =���Fbjhgh\� :� <��� O\hjh\�I� <���Qmjbg� ?� B��N_jjh-
Zdlbghebl� ba�s_ehqgh]h� dhfie_dkZ�Bevf_gkdbo� ]hj� ���MjZevkdbc

]_he��`mjg�������������K����²����n_jjhZdlbghebl).
30. ;Zdemg^�H�H��I_ljh]jZnbq_kdb_�ijh\bgpbb�Bevf_gkdbo�]hj����=_he�

\_klg��������<ui��������²�[��K����²����Zghjlbl).
31. ;Zj[hl�^_�FZjgb�I� G��H�gh\hf�f_klhjh`^_gbb�pbjdhgZ��lZglZeblZ

b�dhjmg^Z����=hjg. ̀ mjg��������L�����Dg�����K�����²�����dhjmg^).
32. ;Zj[hl�^_�FZjgb�I� G��H�fZeZdhg_����=hjg. `mjg��������L�����Dg�����

K�����²�����fZeZdhg��

33. ;ZjkZgh\� =� I��D�fbg_jZeh]bb� k_\_jghc� qZklb�Bevf_gkdh]h� aZih-
\_^gbdZ����Lj��Bevf_g��]hk��aZih\���\ui�����������K����²�����ojhfh�

fZ]g_lbl��

34. ;ZjkZgh\�=� I��Gh\uc�fbg_jZe�]jmiiu�ribg_eb�²�brdmebl����>hde�

:G�KKKJ��������L�����������K�����²�����brdmebl��

35. ;ZjkZgh\� =� I�� Bkke_^h\Zgb_� g_dhlhjuo� fZehbamq_gguo� j_^dha_-
f_evguo�fbg_jZeh\�Bevf_gkdbo�]hj����AZi��<FH��������Q������<ui�

�²���K�� ���²���� �]Zlq_llhebl��fZjbgvydbl�� dZevpbhlhjbl�� mjZgh-
lhjbl��

36. ;ZjkZgh\�=� I��Fbg_jZeh]by�b�]_g_abk�w]bjbg�Z\]blh\h]h�i_]fZlblZ

]jmiiu� ��o� dhi_c� \� Bevf_gkdbo� ]hjZo� ��� Lj�� Fbg_j. fma_y� :G
KKKJ��������<ui�����K����²����\beebhfbl��

37. ;ZjkZgh\� =� I�� =_ceZg^bl� ���Fbg_jZeu�Bevf_gkdh]h� aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�����²�����]_ceZg^bl).
38. ;ZjkZgh\�=� I��N_jjbfheb[^bl� ���Fbg_jZeu�Bevf_gkdh]h�aZih\_^-

gbdZ��F��E���Ba^�\h�:G�KKKJ��������K�����²�����n_jjbfheb[^bl).
39. ;ZjkZgh\�=� I��OjhffZ]g_lbl����Fbg_jZeu�Bevf_gkdh]h�aZih\_^gb-

dZ��F��E���Ba^�\h�:G�KKKJ��������K�����²�����ojhffZ]g_lbl��

40. ;_eh]m[�?� <��FZkmlhfbebl�ba�]jZgblgh]h�i_]fZlblZ�dhib�����Bev-
f_gkdh]h� aZih\_^gbdZ� ��� Fbg_jZeu� b� fbg_jZevgh_� kujv_� MjZeZ�

?dZl_jbg[mj]��MjH� J:G�� ������K�� ��²��� �e_ib^hebl��fZkmlhfb-
ebl��jm[_eebl�

41. ;_eh]m[�?� <��Kex^u� ZfZahgblh\uo�i_]fZlblh\�Bevf_gkdbo� ]hj //
MjZevkdbc�fbg_j. k[hjgbd��� ���FbZkk��BFbg�MjH�J:G�� ����� K�
��²��� �djbhnbeebl��e_ib^hebl��F��e_ib^hebl��F1��fmkdh\bl��F�

fmkdh\bl��F1�� fmkdh\bl��F1� `_e_abkluc�� fmkdh\bl��F1 eblb_\h�

`_e_abkluc�� fmkdh\bl�n_g]bl��F1� /L�kh^_j`Zsbc�� ijhlheblbh-
gbl��F��k_jbpbl��F��pbgg\Zev^bl��F��pbgg\Zev^bl��F1).

42. ;_eh]m[� ?� <��� ;Z`_gh\� :� =��Bevf_gkdb_� ]hju� ²� iml_r_kl\b_� \

fbg_jZeh]bq_kdbc�jZc��KZgdl�I_l_j[mj]��KI[=M�����������k�

43. ;_eh]m[� ?� <��� Dhleyjh\� <� :�� Iheblbiby� kex^� ba� ZfZahgblh\uo
i_]fZlblh\�Bevf_gkdbo�]hj����MjZevkdbc�fbg_j. k[hjgbd������?dZ-
l_jbg[mj]��MBN� ©GZmdZª�� ������K�� ���²���� �djbhnbeebl��fmkdh-
\bl��F��fmkdh\bl��F1��fmkdh\bl�n_g]bl��F1�/L�kh^_j`Zsbc��ijh-
lheblbhgbl��F��pbgg\Zev^bl��F��pbgg\Zev^bl��F1).

44. ;_eh]m[�?� <���Ehlh\Z�W� <���Dhleyjh\�<� :��Iheblbiby�fheb[^_gblZ
Bevf_gh�<brg_\h]hjkdh]h�s_ehqgh]h� dhfie_dkZ� ���Gh\u_� ^Zggu_

ih�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²

����fheb[^_gbl��G��fheb[^_gbl��5).
45. ;_eh]m[�?� <���Ihih\�<� :���Ihih\Z�<� B��LmjfZebgu�ba� ]jZgblguo

i_]fZlblh\�Bevf_g� ���Fbg_jZeh]by�MjZeZ��L�� ,��FZl_j�� ,,,�j_]bhg.
kh\_s��FbZkk��BFbg�MjH�J:G��������K����²����^jZ\bl�r_je��bg-
^b]hebl��r_je�^jZ\bl��wev[Zbl��

46. ;_eygdbg�>� K��Hq_jdb�ih�i_ljh]jZnbb�Bevf_gkdbo�]hj����Ba\��KI[
Ihebl_og��bg�lZ��������<ui������K�����²�����Z\]bl�w]bjbgh\uc��jh-
]h\Zy�h[fZgdZ�fbZkdblh\Zy��fbdjhdebg�i_jlbl��i_jlbl��w]bjbg��h[-
fZgdZ�jh]h\Zy��

47. ;_eygdbg�>� K��I_ljh]jZnbq_kdZy� dZjlZ�Bevf_gkdbo� ]hj� ���Lj��JZ-
^b_\hc�wdki_^��:G��������<ui�����K���²����Zg^_abg��[blh\gbl��eZ[-
jZ^hj��heb]hdeZa��lZevd, ribg_ev).
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48. ;_eygdbg�>� K��<brg_\bl��Z�g_�kmevnZlguc�dZgdjbgbl� ���>hde��:G

KKKJ��������L�����������K�����²�����\brg_\bl��

49. ;_j_abg�;��:��Iml_\h^bl_ev� ih�Bevf_gkdhfm� aZih\_^gbdm��FbZkk:
Ba^��:dZ^_fbb�GZmd�����������k�

50. ;_j_abg� ;� :�� Kibkhd� fbg_jZeh\� ]hkm^Zjkl\_ggh]h� Bevf_gkdh]h
aZih\_^gbdZ�ih�dhiyf����Lj��Bevf_g��]hk��aZih\��FZl_jbZeu�d�fbg_-
jZeh]bb� Bevf_gkdbo� ]hj�� MN:G� KKKJ�� F��E��� ������ K�� ��²��

(\_jfbdmebl��dmd_bl��ihemhiZe��fbdjhebl��"���mweekbl��
51. ;_j_abg�;� :��=_heh]h�fbg_jZeh]bq_kdZy�ebl_jZlmjZ�ih�Bevf_gkdh-

fm� ]hjghfm�fZkkb\m� �X`guc�MjZe�� ��Ih^�j_^��H�F��Rm[gbdh\hc�

F���=eZ\g��mijZ\e��ih�aZih\_^������������k���mwevkbl��

52. ;h]hfheh\Z� E� D�� :jk_ghibjbl� ²� gh\uc� fbg_jZe� i_]fZlblh\uo

`be�Bevf_gkdbo�]hj����Fbg_jZeh]bq_kdbc�k[hjgbd������Lj��]hjgh�

]_he��bg�lZ�MN:G�KKKJ��K\_j^eh\kd�� ������<ui�� ����K�� ���²���

(Zjk_ghibjbl).
53. ;h]hfheh\Z�E� D���Nhfbguo�<� =�� =jZgZlu� ba� i_]fZlblh\hc�`beu

;exfh\kdhc� dhib� Bevf_gkdbo� ]hj� ���Fbg_jZeh]bq_kdbc� k[hjgbd

�����Lj��]hjgh�]_he��bg�lZ�MN:G�KKKJ��K\_j^eh\kd��������<ui�����

K�����²����� ZevfZg^bg�fZj]Zgph\bkluc��ki_kkZjlbg�`_e_abkluc��

54. ;hgrl_^l�W� F��LblZgbl��kn_g�����Fbg_jZeh]by�KhxaZ��K_j��:��E��

������<ui��������k���]jhmlbl��

55. ;hgrl_^l�Dmie_lkdZy� W� F�� D� \hijhkm� kbkl_fZlbdb� fbg_jZeh\

]jmiiu� ibjhoehjZ�fbdjheblZ� ��� AZi�� <FH�� ������ Q�� ���� <ui�� �

�mjZgibjhoehj��

56. ;hjg_fZg�KlZjugd_\bq�B� >��Kh^_j`Zgb_�j_^dbo�a_f_ev�\�ZiZlblZo
���>hde��:G��������L����������� nlhjZiZlbl�p_jbkluc��

57. ;mlhjbgZ�E� :��<deZ^�N_^hjh\kdh]h�G� F��\�hj]ZgbaZpbx�Bevf_g-
kdh]h�fbg_jZeh]bq_kdh]h�aZih\_^gbdZ��K\_j^eh\kd��MjH�:G�KKKJ�

1989. 29 k�
58. ;mlhjbgZ�E� :��FZl_jbZeu� h� jZ[hl_� JZ^b_\hc� wdki_^bpbb�:dZ^_-

fbb�gZmd�\�Bevf_gZo��K\_j^eh\kd��MjH�:G�KKKJ�����������k�

59. ;mlhjbgZ� E�� :�� B��F_g]_� ²� ibhg_j� Bevf_gkdhc� fbg_jZeh]bb� ��

Fbj�dZfgy��F���������������K����²���

60. ;mlhjbgZ� E� :�� =_heh]h�fbg_jZeh]bq_kdh_� bamq_gb_� Bevf_g� ��
MjZevkdbc�]_he��`mjg��?dZl_jbg[mj]�������������K����²���

61. ;mlhjbgZ� E� :�� Bevf_gkdbc� ]hkm^Zjkl\_gguc� aZih\_^gbd� bf�

<��B��E_gbgZ��;b[ebh]jZnbq_kdbc�mdZaZl_ev�gZmqghc�b�kijZ\hqghc

ebl_jZlmju������������]]����Q��,,���khkl��;mlhjbgZ�E��:���FbZkk��B=A

MjH�J:G�����������k�

62. ;j_cl]Zmil�:��H�fhgZpbl_��gh\hf�hlebqbb�bkdhiZ_fh]h�pZjkl\Z� ��

=hjg. ̀ mjg���������L��,9��dg������K���²���fhgZpbl).
63. <ZjeZdh\�:� K��K_ji_glbgu�Gyr_\kdh]h�]bi_j[Zablh\h]h�fZkkb\Z�\

Bevf_gkdhf�f_lZfhjnbq_kdhf�dhfie_dk_� ���Fbg_jZeh]bq_kdb_�bk-
ke_^h\Zgby� ]b^jhl_jfZeblh\� MjZeZ�� K\_j^eh\kd�� MGP� :G� KKKJ�

������ K�� ��²��� �ebaZj^bl��L�� k_ji_glbg�� ojbahlbe�� α�� b� β-
ebaZj^blu��

64. <ZjeZdh\�:�K���Dmag_ph\�=� I���DhjZ[ez\�=� =���Fmjdbg�<� I��=bi_j-
[Zablu� <brg_\h]hjkdh�Bevf_gh]hjkdh]h� f_lZfhjnbq_kdh]h� dhf-
ie_dkZ��X`guc�MjZe���FbZkk��BFbg�MjH�J:G������������k���k�����

α-, β-, γ�ebaZj^blu��ih\e_g�ojbahlbe�� k_jihnbl�� k�� ���²�����deb-
ghojbahlbe,�hjlhojbahlbe��k�������ih\e_g�debghojbahlbe��ih\e_g�
hjlhojbahlbe��2UK�).

65. <Zkg_ph\�<��:���Ihklh_\�D��B���Mrdh\�K��E��Bevf_gkdbc�]hkm^Zjkl-
\_gguc� aZih\_^gbd� bf�� <�� B�� E_gbgZ�� Iml_\h^bl_ev�� Q_ey[bgkd:
H=BA������������k�

66. <_jgZ^kdbc� <� B��H� p_abb� \� ihe_\uo�riZlZo� ��� Ba\�� :dZ^�� GZmd�

K_j�����������K�������jm[b^bc�\�ZfZahgbl_��

67. <_jgZ^kdbc�<� B��AZf_ldb�h�jZkijhkljZg_gbb�obfbq_kdbo�we_f_glh\
\� a_fghc�dhj_� ���Ba\��:dZ^��GZmd��K_j�� ��� �������� ���Q�� ���K�� ����

�hgg_jh^bl��

68. <_jgZ^kdbc�<� B���N_jkfZg�:� ?��H[�bdkbhghebl_�ba�Bevf_gkdbo�]hj
���Ba\��:dZ^��GZmd��K_j����������������K�����²������bdkbhghebl�

69. <hehrbg�:� <���IZohfh\kdbc�Y� :��Fbg_jZeh]by�lZglZeZ�b�gbh[by�\

j_^dhf_lZevguo� i_]fZlblZo��E���GZmdZ�� ������ ���� k�� �k�� ���²���:
\h^`bgbl).

70. <hjh[v_\� :� E�� KZfhjh^guc� k\bg_p� \� Bevf_gkdbo� ]hjZo� ��� AZi�
MHE?��������L���������²���K���²���k\bg_p��k\bgph\uc�[e_kd��

71. <hof_gp_\�:� Y���Hkljhmfh\�F� G���FZjbg�X� ;��b�^j�� �:fZahgbl�
F���G_^jZ������������k���k�����²�����fbdjhdebg�jm[b^b_\uc��

72. =jZck�>`� >���N_jjZjbk�>`��Gh\u_�fbg_jZeu��ml\_j`^_ggu_�DGF

FF:�\������]�����AZibkdb�<FH��������Q������������K����²����nlh-
jhfZ]g_abhZjn\_^khgbl��

73. >hfbgbdh\kdbc�=� =��I_ljh]jZnby�djbklZeebq_kdbo�keZgp_\�kj_^g_c
qZklb�Bevf_gkdbo�]hj����Bevf_gkdbc�dhfie_dk�fZ]fZlbq_kdbo�b�f_-
lZfhjnbq_kdbo�ihjh^��L�� ���F_lZfhjnbq_kdb_� lhesb��K\_j^eh\kd�

MGP� :G� KKKJ�� ������ <ui�� ��� K�� ���²���� �fbpphgbl�� ibjhi�

ZevfZg^bg��kZebl��nb[jhebl��

74. ?j_f__\�I� <��H[�hldjulbb�jmkkdh]h�]_ev\bgZ� ���=hjg. `mjg�������
L�����dg������K����²����]_ev\bg).

75. ?j_f__\� I� <�� Bkke_^h\Zgb_� hjlhdeZaZ� b� kn_gZ� ba� hdj_klghkl_c
Bevf_gkdbo� ]hj� ���AZi��Fbg��H[s��K_j�� ��� ������Q�� ���K�� ���²���

(hjlhdeZa).
76. ?j_f__\�I� <��H� j_^dhf� \b^hbaf_g_gbb� mjZeblZ� ^��K_eygdbghc� \

Bevf_gkdbo�]hjZo����AZi��Fbg��H[s��K_j�����������Q������K�������mjZ-
ebl��

77. ?j_f__\�I� <��H�djbklZee_�]_ev\bgZ�b�]jmii_�djbklZeeh\�fZjlblZ�ba
Bevf_gkdbo� ]hj� gZ�MjZe_� ��� AZi��Fbg��H[s�� K_j�� ��� ������ Q�� ���

K�����²�����fZjlbl��

78. ?kvdh\Z� ?�� F�� S_ehqgu_� j_^dhf_lZevgu_� f_lZkhfZlblu� MjZeZ�

F���GZmdZ�� ����������k�� �k�� �����β�n_j]mkhgbl�p_jb_\uc��blljhwrb-
gbl��
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79. @Z[bg� :�� =�� H� \j_f_gb� \u^_e_gby� fbg_jZeh\� gbh[by�� pbjdhgby�

j_^dbo� a_f_ev� \� ]jZgblghf� i_]fZlbl_� ;exfh\kdhc� dhib� ��� Lj�

BF=JW��������<ui�����K����²����pbjlhebl��

80. @^Zgh\�<� N���;Z`_gh\Z�E� N���Iheydh\�<� H��Ojhfh\h�fZ]gb_\uc
ZgZeh]�q_\dbgblZ����Gh\u_�b�fZehbamq_ggu_�fbg_jZeu�b�fbg_jZev-
gu_�ZkkhpbZpbb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K�����²

�����ojhfh\h�fZ]gb_\uc�ZgZeh]�q_\dbgblZ��

81. @^Zgh\�<� N���Iheydh\�<� H��Dhfie_dkgh_�bamq_gb_�]jmiiu�]_ev\b-
gZ�ba�Bevf_gkdbo� ]hj� ���FZl_jbZeu�O�<k_khxagh]h� kh\_sZgby�ih

j_gl]_gh]jZnbb� fbg_jZevgh]h� kujvy� �l_a. ^hde���� L[bebkb�� �����
K�����²�����]_gl]_ev\bg, ̂ ZgZebl).

82. AZ\Zjbpdbc�:� G� KmevnZlguc�dZgdjbgbl�ba�Bevf_gkdbo�]hj� ���AZi�
Fbg�� H[s�� K_j�� ��� ������ Q�� ���� <ui�� ��� K�� ���²���� �dZgdjbgbl

kmevnZlguc��

83. AZ\Zjbpdbc�:� G��=_heh]bq_kdbc�b�i_ljh]jZnbq_kdbc�hq_jd�Bevf_g-
kdh]h�fbg_jZeh]bq_kdh]h� aZih\_^gbdZ� b� _]h� dhi_c��F���Ba^�� =eZ\.
mij�� ih� aZih\_^gbdZf�� ������ ���� k�� �Zev[bl�heb]hdeZa�� Zfnb[he�

ZgZevpbf�� ]_^_g[_j]bl�� ]eZmdhnZg�� kbeebfZgbl�� kmevnZl�

dZgdjbgbl��f_eZgbl��fbdjhdebl�fbdjhi_jlbl��h[fZgdZ�jh]h\Zy�]Zk-
lbg]kblh\Zy��h[fZgdZ�jh]h\Zy�s_ehqgZy��w]bjbg�Z\]bl��

84. AZ\Zjbpdbc� :� G�� DbZgbl� ���Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�����²�����dbZgbl).
85. AZ\Zjbpdbc�:� G��KlZ\jhebl����Fbg_jZeu�Bevf_gkdh]h�aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�������klZ\jhebl).
86. Abev[_jfbgp�<� :��H� g_dhlhjuo�fbg_jZeZo�Bevf_gkdbo� ]hj� ��� Lj�

KI[�H[s. _kl��������<ui�����������K�����²�����w]bjbg��

87. Aheh_\� D� D�� :k[_kl� ��� =_heh]by� KKKJ�� L�� ;,,��F��� G_^jZ�� �����

K�����²�����djhdb^hebl�Zk[_kl��

88. B\Zgh\�:� :��F_klhjh`^_gby�hkfbklh]h�bjb^by� ���Lj��==B�MN:G

KKKJ��������<ui������g_\vygkdbl�jml_gb_\uc��

89. B\Zgh\�;� G���;Z`_gh\�:� =���Dml_ih\Z�E� :���Dhr_\hc�X� G��:fnb-
[he��b�ibjhdk_gkh^_j`Zsb_�n_gblu�b�kb_gblu�p_gljZevghc�s_ehq-
ghc�ihehku�\�k_\_jghc�qZklb�Bevf_gkdbo�]hj� ���I_ljh]jZnby�mevl-
jZhkgh\guo�b�s_ehqguo�ihjh^�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ�

������ K�� ��²��� �^bhikb^�]_^_g[_j]bl�� h[fZgdZ� jh]h\Zy�� h[fZgdZ

jh]h\Zy�]Zklbg]kblh\Zy��w]bjbg�Z\]bl��

90. B\Zgh\�;� G���;Z`_gh\�:� =���Dml_ih\Z�E� :���Dhr_\hc�X� G��H�^\mo
lbiZo� ibjhdk_g�ihe_\hriZlh\uo� i_]fZlhb^h\� \� k_\_jghc� qZklb

Bevf_gkdbo� ]hj� ��� Fbg_jZeh]by� b� i_ljh]jZnby� X`gh]h� MjZeZ�

K\_j^eh\kd��MGP�:G�KKKJ��������K����²����^bhikb^�]_^_g[_j]bl�

hjlhdeZa�i_jlbl��w]bjbg�Z\]bl��

91. Bevf_gkdbc� aZih\_^gbd� ��� Ih^� j_^�� <� B�� Dju`Zgh\kdh]h�� Q_ey-
[bgkd��Q_ey[h]ba��������kibkhd�fbg_jZeh\��kdhe_pbl��ojhfbl��

92. DZebgbg�I� <��Ibpbl�ba�kb_gblh\uo�i_]fZlblh\�Bevf_gkdbo�]hj� ��
AZi��<FH��������Q������<ui�����K�������ibpbl��

93. DZimklbg�G� I�� AZ\bkbfhklv� hdjZkdb� ZfZahgblZ� hl� kh^_j`Zgby� \
g_f� jm[b^by� ���Ba\��:G�KKKJ��K_j. ]_he�� �������� ���K�� ���²���

� fbdjhdebg�jm[b^b_\uc��

94. DZjibgkdbc�:� I��H�jZkijhkljZg_gbb�\�Bevf_gkdbo� ]hjZo�ihjh^� k
gZljb_\ufb�ibjhdk_gZfb�b�h�oZjZdl_j_�wlbo�fbg_jZeh\����AZi��Fbg�

h[s��K_j�����������Q������<ui�����K����²����w]bjbg�Z\]bl��

95. D_ff_j_j� =�� DZgdjbgbl�� bkdhiZ_fh_�� hldjulh_� gZ� MjZe_� ��� =hjg.
`mjg��������L��,9��Dg������K�����²�����dZgdjbgbl��

96. De_j�F� H��MjZe�²� bklhqgbd� lblZgh\hc� jm^u� ���MjZevkd. l_ogbd�
�����������K����²����]_cdbebl��ibjhnZgbl��djbqlhgbl��

97. Dh[yr_\�X� K���Iheydh\�<� H��Fbg_jZeu�Bevf_gkdbo� ]hj�� ����� ]�

?dZl_jbg[mj]��MjH�J:G��Bevf_g��]hk��aZih\_^������������k�� �<\_^_-
gu�gh\u_�gZa\Zgby�^ey�fbg_jZeh\�Bevf_gh]hjkdh]h�dhfie_dkZ��Ze-
eZgbl��&H��� ZeeZgbl��/D��� Zggbl��F�� [ez^bl�� \h^`bgbl�� ]zlbl�� ]b[-
[kbl��^_ev\hdkbl��bahn_jjhieZlbgZ��dZj[hgZl�nlhjZiZlbl��ez^��fZ]-
g_abh]hjg[e_g^bl�� fZ]g_abhojhfbl�� gZljhyjhabl�� gbh[hwrbgbl�

�&H���jZ[^hnZg��&H���jml_gbjb^hkfbg��kb^_jhnbeebl��F��klbev[bl�

lhjh]mffbl�� n_j]mkhgbl�[_lZ��&H��� n_jjhZdkbgbl�� n_jjhdhemf[bl�

n_jjhibjhkfZebl�� n_jjhlZglZebl�� n_jjhlZibhebl�� n_jjhw^_gbl�

nhjkl_jbl��nlhjZiZlbl��rZ[Zabl��wev[Zbl��wg^_eebl��Gh\u_�fbg_jZ-
eu��Zkljhnbeebl��\b^`_ppbl��l_ljZgZljhebl��

98. DhaZdh\Z�:� :��D�fbg_jZeh]bb� we_heblh�ihe_\hriZlh\uo�i_]fZlb-
lh\�Bevf_gkdbo� ]hj� ��� Lj��Bevf_g�� aZih\��� \ui�� ��� ������K�� �²��

�]b^jhg_n_ebg��]b^jhgha_Zg��`bev[_jlbl��dZhebgbl��rl_cgfZjd��

99. DhaZdh\Z�:��:��Fbg_jZeu�bevf_gblh\uo�f_klhjh`^_gbc�]hju�Nbj-
kh\hc����Lj��Bevf_g��]hk��aZih\���\ui������������dhibZibl).

100. DhdrZjh\�G��B��FZl_jbZeu�^ey�fbg_jZeh]bb�Jhkkbb��KI[��

²�������L��,,��K���²������bevf_ghjmlbe��fheb[^_gh\uc�[e_kd��ho-
jZ�fheb[^_gh\Zy��

²�������L��,,,��K���²�����ki_kkZjlbg);
²�������L��,9��K���²�����nbklZpbl��

101. Dhjbg_\kdbc�<� =��I_j\Zy�gZoh^dZ�`_^jblh\uo�ihjh^�\�Bevf_gkdbo
]hjZo����FZ]fZlbaf��f_lZfhjnbaf�b�]em[bggh_�kljh_gb_�MjZeZ��L_a.
^hde�� 9,� MjZevkd. i_ljh]jZnbq�� kh\_s�� ?dZl_jbg[mj]�� MjH� J:G�
������Q�����K�����²�����^jZ\bl��`_^jbl��eZ[jZ^hj�Zghjlbl��eZ[jZ-
^hj�[blh\gbl��dmffbg]lhgbl�fZ]g_abZevguc��

102. Dhjbg_\kdbc�<� =. �IZj]Zkbl�ba�Bevf_gkdbo�]hj�����MjZevkdbc�fbg_-
jZeh]bq_kdbc�k[hjgbd�������FbZkk���BFbg�MjH�J:G���������K� 83—
����iZj]Zkbl��

103. Dhjbg_\kdbc� <� =���Dhjbg_\kdbc� ? �<�� ;ehdb� qm`_jh^guo� ihjh^� \
Bevf_gh]hjkdhf�f_lZfhjnbq_kdhf� dhfie_dk_� ���FZ]fZlbaf��f_lZ-
fhjnbaf�b�]em[bggh_�kljh_gb_�MjZeZ��L_a. ^hde��9,�MjZevkd. i_ljh-
]jZnbq�� kh\_s�� ?dZl_jbg[mj]��MjH� J:G�� ������ Q�� ��� K�� ���²���

�]jhkkmeyj�ZevfZg^bg��^jZ\bl,�`_^jbl, iZj]Zkbl).
104. Dhjbg_\kdbc�<� =���Dhjbg_\kdbc�?� <��=jZgZlu�qm`_jh^guo�[ehdh\

Bevf_g� dZd� ihdZaZl_eb� \ukhdh[Zjbq_kdbo� mkeh\bc� bo�nhjfbjh\Z-
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gby� ���FZl_j��MjZevkd. e_lg_c� fbg_jZe��rdheu����� ?dZl_jbg[mj]�

M===:��������K�����²�����`_^jbl��iZj]Zkbl��

105. Dhjbg_\kdbc�<� =���<Zeba_j�G� B���Dhjbg_\kdbc�?� <� I_j\u_�gZoh^db
q_jfZdblh\�\�f_lZfhjnblZo�Bevf_g�  //�Fbg_jZeh]by�MjZeZ��FZl_j�

,,,�]h� j_]bhg. kh\_s�� Lhf� ��� �FbZkk�� �BFbg� MjH� J:G��  1998.
K�����²�����q_jfZdbl��

106. DjZkbgZ�:� K��E_col_g[_j]bl�ba�dhglZdlZ�]jZgblghc�^Zcdb�k�mevljZ-
hkgh\gufb�ihjh^Zfb�\�Bevf_gkdhf�aZih\_^gbd_� ���Fbg_jZeu�jm^-
guo� f_klhjh`^_gbc� b� i_]fZlblh\� MjZeZ�� Lj�� B=� MN:G� KKKJ�

������<ui������K�����²�����e_col_g[_j]bl��

107. DjZkbgZ�:� K��H�ribg_eb�ba�ihjh^�]hju�KZ\_evdmev�\�Bevf_gkdhf

aZih\_^gbd_� ���FZl_jbZeu�d�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP

:G�KKKJ��������K�����²�����ie_hgZkl��p_cehgbl��

108. Dju`Zgh\kdbc�<� B��Q_\dbgbl�ba�Bevf_gkdbo�]hj� ���Ba\��Jhk��:G�
K_j�����������������K�������hjZg`bl��

109. Dju`Zgh\kdbc�<� B��GZ[ex^_gby�\�Bevf_gkdhf�aZih\_^gbd_�e_lhf
�����]�� ���>hde��:G�KKKJ��������L������K�����²�����[ehfkljZg^bl�

]bik��mwevkbl�nbeebikbl).
110. Dju`Zgh\kdbc�<� B��Bevf_gkdbc�fbg_jZeh]bq_kdbc�hljy^�X`gh�

MjZevkdhc�dhfie_dkghc�wdki_^bpbb��������Q�����K����²����kheg_q-
guc�dZf_gv��

111. Dju`Zgh\kdbc� <� B.�� =bga[mj]� :� B�� G_dhlhju_� gh\u_� ^Zggu_� d
fbg_jZeh]bb�]��EhofZlhc�\�Bevf_gkdbo�]hjZo����Lj��Bevf_g��]hk��aZ-
ih\_^���\ui�����������K�����²�����dZevpbl��kh^_j`Zsbc�7K2O3).

112. Dju`Zgh\kdbc� <� B��� J_\mpdZy� ?� >��Kibkhd� fbg_jZevguo� dhi_c�
hlf_q_gguo�gZ�i_ljh]jZnbq_kdhc� dZjl_�Bevf_gkdbo� ]hj� ���Lj��JZ-
^b_\hc�wdki_^bpbb�:G��������L�����K����²����]b^jhg_n_ebg��ibjh-
nbaZebl��ih\_eebl).

113. Dml_ih\Z�E� :���B\Zgh\ ;� G���;Z`_gh\�:� =� Hihjguc�jZaj_a�q_j_a
Bevf_gh]hjkdbc�dhfie_dk� �kj_^gyy�qZklv�Bevf_gkdbo� ]hj�� ���Ij_-
ijbgl�� K\_j^eh\kd�� MGP� :G� KKKJ�������� ��� k�� � n_jjbn_jjh-
q_jfZdbl).

114. EZ[mgph\�:� G��H�g_dhlhjuo�gh\uo�fbg_jZeZo�ba�Bevf_gkdbo�]hj���
Lj��Fbg_jZe. fma_y�:G�KKKJ�� ������<ui�� ���K�� ���²���� �ZgZlZa,
]Zgbl).

115. EZ\jh\�G��<hkihfbgZgby�h�NjZgp_�B\Zgh\bq_�<zjl_��[u\r_f�k_d-
j_lZj_�Fbg_jZeh]bq_kdh]h� h[s_kl\Z� ��� AZi��Fbg_j. h[s�� K_j�� ��
������Q�����K�������oh^g_\bl��

116. E_[_^_\�=��Mq_[gbd�fbg_jZeh]bb��KI[��������f_jhdk_g��
117. E_\Zgh\� :� :�� I_j\Zy� gZoh^dZ� Zg^ZemablZ� \� Bevf_gkdbo� ]hjZo� ��

Gh\u_� ^Zggu_� ih� fbg_jZeh]bb� MjZeZ�� K\_j^eh\kd�� MGP� :G

KKKJ��������K����²����Zg^Zemabl).
118. E_\Zgh\�:� :��Fbg_jZeh]by�]jZgblguo�i_]fZlblh\�KZ\_evdmevkdh]h

`bevgh]h�ihey�Bevf_gkdbo� ]hj� ���Fbg_jZeu�b�fbg_jZevgh_� kujv_

MjZeZ��?dZl_jbg[mj]��MjH� J:G�� ������K�� �²��� �h[fZgdZ� jh]h\Zy

Zdlbgheblh\Zy��

119. E_\bg�<� Y� S_ehqgZy�ijh\bgpby�Bevf_gkdbo�<brg_\uo�]hj� �nhj-
fZpby�g_n_ebgh\uo�kb_gblh\�MjZeZ����Fhkd\Z���GZmdZ�� 1974.  222�k�
�ZevfZg^bg�ki_kkZjlbg�� Zg^_abg�eZ[jZ^hj�� ]Zklbg]kbl�� ]jhkkmeyj�

Zg^jZ^bl�� fZ]g_abhdZlZnhjbl�� ibjhi�ZevfZg^bg�� h[fZgdZ� jh]h\Zy

h[udgh\_ggZy��w]bjbg�kZebl��ki_kkZjlbg��

120. E_\bg� <� Y��� ;Z`_gh\� :� =��Nbjkblu� ba� Bevf_gkdh]h�s_ehqgh]h

fZkkb\Z� ���S_ehqgu_��hkgh\gu_�b�mevljZhkgh\gu_�dhfie_dku�MjZ-
eZ��Lj��Bevf_g��]hk��aZih\���\ui��;9��K\_j^eh\kd��MGP�:G�KKKJ�

������K����²����]Zklbg]kbl��

121. Ebk_gdh� B� J�� =_h]ghklbq_kdb_� gZ[ex^_gby� \� hdjm]_� AeZlhmklh\-
kdbo� aZ\h^h\� b� \� f_klZo�� ijbgZ^e_`Zsbo� d� hghfm� ��� =hjg. `mjg�
������L�����Dg�����K�����²�����Zd\ZfZjbg��kn_g��

122. Ebk_gdh� B� J�� =_h]ghklbq_kdb_� gZ[ex^_gby� \� hdjm]_� AeZlhmklh\-
kdbo� aZ\h^h\� b� \� f_klZo�� ijbgZ^e_`Zsbo� d� hghfm� ��� =hjg. `mjg�
������Dg�����K�����²�����\_gbkZ��f_^gZy�a_e_gv��f_^gZy�kbgv��f_^-
guc�dheq_^Zg��kZinbj��ly`_eh\_k��

123. Ebk_gdh�B��H�f_klhjh`^_gbb�]jZnblZ�\�hdjm]_�AeZlhmklh\kdbo� aZ-
\h^h\����=hjg. ̀ mjg��������L�����Dg�����K�����²�����]jZnbl).

124. Ehlh\Z�W� <���Dhleyjh\�<� :���;_eh]m[�?� <���@^Zgh\�<� N��F_edh\bl

ba�Bevf_gkdbo�]hj� ���Gh\u_�^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²����f_edh\bl��

125. Eyoh\bq�<� <��:dp_kkhjgu_�fbg_jZeu� \� ]jZgblhb^Zo�KKKJ�� �����
����k���fba_jbl��

126. FZdZjhqdbg�;� :��H�g_dhlhjuo�obfbq_kdbo�hkh[_gghklyo� dZkkbl_-
jblZ� ���=_heh]by�b�]_hnbabdZ�������������K�����²����� dZkkbl_jbl

lZglZeh\uc��

127. FZdZjhqdbg�;� :��H[�brbdZ\Zbl_� �i_j\Zy�gZoh^dZ� \�KKKJ�� ���AZi�

<FH��������Q�������<ui�����K�����²�����brbdZ\Zbl).
128. FZdZjhqdbg� ;� :��H� ^\mo� jZagh\b^ghklyo� fhgZpblZ� ��� =_heh]by� b

]_hnbabdZ�������������K�����²����� fhgZpbl�lhjb_\uc��

129. FZdZjhqdbg�;� :��H�oehibgbl_�ba�Bevf_gkdbo�]hj� ���Bkke_^h\Zgby
ih� fbg_jZeh]bb� b� ]_hobfbb� MjZeZ�� K\_j^eh\kd�� MGP� :G� KKKJ�

������<ui������K����²����oehibgbl��

130. FZdZjhqdbg�;��:��H� obfbq_kdhc� ijbjh^_� wrbgblZ� ba�Bevf_gkdbo

]hj����Bkke_^h\Zgby�ih�fbg_jZeh]bb�b�]_hobfbb�MjZeZ��K\_j^eh\kd�

MGP�:G�KKKJ��������<ui������K����²����obf��ZgZebau�wrbgblh\�

1 — Nb>Ti, 2 — Ca>Ce, 2 — Th>&H��1E�ZgZeh]�lblZgblZ��
131. FZdZjhqdbg�;� :��Lhjbl� k� ]hju�Nbjkh\hc� \�Bevf_gkdhf� aZih\_^-

gbd_����Fbg_jZeh]bq_kdb_�bkke_^h\Zgby�\�Bevf_gkdhf�aZih\_^gbd_�

K\_j^eh\kd��MGP�:G�KKKJ��������K����²���� lhjh]mffbl��

132. FZdZjhqdbg�;� :��Obfbq_kdbc�khklZ\�Zdp_kkhjguo�lblZgh�lZglZeh�
gbh[Zlh\�Bevf_gkdbo�]hj��Ij_ijbgl��K\_j^eh\kd��MGP�:G�KKKJ�

������ ��� k�� �[_lZnbl��[ehfkljZg^bl��brbdZ\Zbl��f_g^_e__\bl��fbd-
jhebl��1E�ZgZeh]�lblZgblZ��n_j]mkhgbl�blljb_\uc��n_jkfbl�j_^dh-
a_f_evguc��oehibgbl��wrbgbl�blljb_\uc��wrbgbl�k�&D>Ce).

133. FZdZjhqdbg� ;� :���FZdZjhqdbgZ�F� K�� DeZkkbnbdZpby� fbg_jZeh\
Bevf_gkdh]h�]hkm^Zjkl\_ggh]h�aZih\_^gbdZ����DjZ_\_^q_kdb_�aZibk-
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db��\ui�����k[��klZl_c�Q_ey[bgkdh]h�h[eZklgh]h�djZ_\_^q_kdh]h�fm-
a_y��Q_ey[bgkd��������K�����²�����Zgd_jbl��]_ebh^hj��]b^jh]_fZlbl�

]hjguc�ojmklZev��bg^b]hebl��de_\_eZg^bl��dhdrZjh\bl��djhdb^hebl�

e_cdhkZinbj�� fZ]g_abl�� fZg]Zghbevf_gbl�� fhglfhjbeehgbl�� fh-
jbhg��ieZafZ��i_ggbg��jb[_dbl��jm[bg�� k_j^hebd�� kljx\_jbl��n_^h-
lh\bl��

134. FZdZjhqdbg�;� :���FZdZjhqdbgZ�F� K� H[�w]bjbg_�b�q_\dbgbl_�MjZ-
eZ�  //�<hijhku� ]_heh]bb� b� ]_hfhjnheh]bb� AZiZ^ghc�Kb[bjb�� �;Zj-
gZme���:el��ba^�\h���������K���²����mjZgbgbl��w]bjbg��

135. FZdZjhqdbg�;� :���=hgb[_kh\Z�D� :���FZdZjhqdbgZ�F� K��Q_\dbgbl�ba
Bevf_gkdbo�]hj����AZi��<FH��������Q������<ui�����K�����²�����fZg-
]Zghbevf_gbl��q_\dbgbl�gbh[b_\uc��

136. FZdZjhqdbg�;� :���=hgb[_kh\Z�D� :���FZdZjhqdbgZ�F� K��H�[ehfkl-
jZg^bl_����AZi��<FH��������Q������<ui�����K����²����[ehfkljZg^bl��

137. FZdZjhqdbg� ;� :���?kvdh\Z�?� F��� =hgb[_kh\Z�D� :��H[� blljb_\hf
wrbgbl_� ba�Bevf_gkdbo� ]hj� ���<hijhku�fbg_jZeh]bb�� ]_hobfbb� b

]_g_abkZ�f_klhjh`^_gbc�j_^dbo�we_f_glh\��Lj��BF=JW��������<ui�

���K�����²�����wrbgbl�blljb_\uc��

138. FZdZjhqdbg�;� :���?kvdh\Z�?� F���:e_dkZg^jh\�<� ;��H�gh\hc�j_^dh-
a_f_evghc�jZagh\b^ghklb�n_jkfblZ����>hde��:G�KKKJ��������L������

�����K�����²�����j_^dha_f_evguc�n_jkfbl��

139. FZdZjhqdbg�;� :���Fbg__\�>� :���:e_dkZg^jh\�<� ;��H�p_jb_\hc�jZa-
gh\b^ghklb�n_j]mkhgblZ� ���Gh\u_� ^Zggu_� h�fbg_jZeZo�KKKJ��Lj�

Fbg_jZe. fma_y� :G� KKKJ�� ������ <ui�� ���� K�� ���²���

�&H�n_j]mkhgbl���J@���������<�����n_j]mkhgbl�p_jb_\uc��

140. FZdZjhqdbg�;� :���NjZgd�DZf_g_pdbc�<� :���=hgb[_kh\Z�D� :��H�ob-
fbq_kdhf� khklZ\_� b� j_gl]_gh]jZnbq_kdhc� oZjZdl_jbklbd_� dm[bq_-
kdbo�fbg_jZeh\�kljmdlmjgh]h�lbiZ�ibjhoehjZ��[_lZnbl��[ehfkljZg-
^bl�ijbZah\bl�� ]Zlq_llhebl�f_g^_e__\bl�wevk\hjlbl�� ��� =_heh]by� b

]_hnbabdZ�������������K����²����[_lZnbl��[ehfkljZg^bl��f_g^_e__-
\bl��

141. FZdZjhqdbg�;� :���NjZgd�DZf_g_pdbc�<� :���=hgb[_kh\Z�D� :��H�fbd-
jhebl_����=_heh]by�b�]_hnbabdZ������������K�����²�����fbdjhebl).

142. FZeZoh\� <� F�� MdZaZl_ev� f_klhjh`^_gbc� fbg_jZeh\�� \klj_qZx-
sboky�\� ]hjghaZ\h^kdbo�hdjm]Zo�oj_[lZ�MjZevkdh]h��FbZkkdbc� aZ-
\h^�

²�������L��,,,��K����²����]hjguc�ojmklZev��fZj]Zg_p�q_jguc��hojZ

`_e_agZy��lj_fhebl);
²�������L��,9��K����²����Zf_lbkl��nbklZpbl��

143. FZevp_\�B� ?��Gh\u_�bkke_^h\Zgby�\�Bevf_gkdbo� ]hjZo��Jmdhibkv
klZlvb��nhg^u�Bevf_g��]hk��aZih\_^����������e���[hjgbl,�dh\_eebg).

144. FZevp_\�B� ?��Ljbiebl�ba�i_]fZlblZ�Bevf_gkdbo� ]hj� ���Lj��Fbg_-
jZe. fma_y�:G�KKKJ��������<ui������K�����²�����ljbiebl).

145. F_evgbdh\�F� I��Bevf_gkdb_�fbg_jZevgu_�dhib����=hjg. ̀ mjg�������

L��,��Dg�����K����²�����[mjuc�`_e_agyd��djZkguc�`_e_agyd��fZ]gbl-
guc�`_e_agyd�� ^bhikb^��fZjlbl�� hojZ�fheb[^_gh\Zy�� dheq_^Zg�`_-
e_aguc��

146. F_g]_� B�� =_h]ghklbq_kdb_� gZ[ex^_gby� gZ^� MjZehf� b� ij_bfm�

s_kl\_ggh�gZ^�Bevf_gkdbfb�]hjZfb��gZoh^ysbfbky�\�hdj_klghklyo

FbZkkdh]h�aZ\h^Z� ���=hjg. `mjg�� ������L�� ���Dg�� ����K�� �²��� �Zev-
[bl��©[_jbeeª��\_gbkZ��^bojhbl��]hjg[e_g^_��d\Zjp�^ufqZluc��kex-
^Z�q_jgZy��kex^Z�kj_[jh\b^gZy��lZglZebl��lblZgbl, lhiZa, pbjdhg,
pbjdhg� [mjuc�� pbjdhg� lZ[eblqZluc��riZl� ihe_\hc� a_e_guc�� we_h-
ebl��

147. F_g]_�B�� =_h]ghklbq_kdb_� gZ[ex^_gby� \� hdj_klghklyo�FbZkkdh]h

aZ\h^Z����=hjg. ̀ mjg��������L��,9��Dg�����K����²���

148. F_g]_�B��Fbg_jZeh]bq_kdb_� gZ[ex^_gby� k^_eZggu_�B��G��F_g]_�

^_ckl\bl_evguf�qe_ghf��\h�\j_fy�iml_r_kl\by�ih�MjZevkdbf�]hjZf

���Lj��Fbg��h[�\Z��������Q�����K�����²�����Zdfbl��ZiZlbl��Zihnbeebl�

[_jbee�� ]Z^hebgbl�� ]hjg[e_g^_�� kdZihebl�� jm^Z�fZ]gblgZy�� jmlbe,
wib^hl).

149. Fbg_jZeu�Bevf_gkdh]h�aZih\_^gbdZ��Ih^�j_^Zdpb_c�ZdZ^��:��G��AZ�

\Zjbpdh]h��F��E�:�Ba^��:G�KKKJ������������k�
150. Fhjbfhlh�F���=bga[mj]�B��<���AZcn_jl�N��:��b�^j��Ghf_gdeZlmjZ

ibjhdk_gh\����Fbg_jZe. ̀ mjg�����������������K����²���

151. FmnlZoh\�<� :��Iexf[hibjhoehj�ba�dhib����Bevf_gkdh]h�aZih\_^-
gbdZ� ���FZl_j��MjZevkd. e_lg_c�fbg_jZe��rdheu�����?dZl_jbg[mj]�

Ba^��M===:��������K�����²�����iexf[hibjhoehj��

152. FmnlZoh\� <� :�� <hevnjZfbkluc� fZg]Zghdhemf[bl� ba� dhib� ���
Bevf_gkdh]h�aZih\_^gbdZ� ���FZl_j��MjZevkd. e_lg_c�fbg_jZe��rdh-
eu�����?dZl_jbg[mj]��Ba^��M===:��������K�����²����

153. Fmrd_lh\�B� <��FZl_jbZeu�^ey�bamq_gby�]_heh]bq_kdh]h�kljh_gby

b�jm^guo�[h]Zlkl\�AeZlhmklh\kdh]h�]hjgh]h�hdjm]Z�\�X`ghf�MjZe_

���=hjg. `mjg��������L��,,,��Dg���²���K�����²�����L��,9��K����²���

�Z\]bl��]b^jZj]beebl��fheb[^_gh\uc�[e_kd��hojZ�fheb[^_gh\Zy��

154. G_^hk_dh\Z�B� E���Iheydh\�<� H���;Z`_gh\Z�E� N��:dp_kkhjgu_�j_^-
dhf_lZevgu_�fbg_jZeu�Zih]bi_j[Zablh\uo�n_gblh\�b�dZj[hgZlblh\

\�Bevf_gkdh�<brg_\h]hjkdhf�dhfie_dk_����Gh\u_�b�fZehbamq_ggu_

fbg_jZeu�b�fbg_jZevgu_�ZkkhpbZpbb�MjZeZ��K\_j^eh\kd��MGP�:G

KKKJ��������K����²����q_\dbgbl�ojhfh�fZ]gb_\uc��

155. GbdZg^jh\� K� G� FZl_jbZeu� d� bamq_gbx� ibjhdk_g�kdZiheblh\uo

ihjh^� Bevf_gkdh]h� aZih\_^gbdZ��Hlq_l� ih� GBJ�� �FbZkk�� �B=A�

 1980.  88�k���Z^meyj��p_hebl�dm[���
156. GbdZg^jh\�K� G� :kl_jbaf�\�dhjmg^Zo�Bevf_gkdbo�]hj� //�MjZevkdbc

fbg_jZeh]bq_kdbc� k[hjgbd��� ��� �FbZkk�� �BFbg�MjH� J:G��  1995.
K� 81—91��dhjmg^�a\_a^qZluc��

157. GbdZg^jh\�K��G���Dh[yr_\�X� K��Fbg_jZevguc�dZ^Zklj�]_heh]bq_-
kdhc�ijh\bgpbb� �kljmdlmjZ��bgnhjfZpbhggZy�gZ]jmadZ�� ���Fbg_jZ-
eh]bq_kdb_�fma_b��fZl_j. f_`^mgZjh^��kbfiha��ih�bklhjbb�fbg_jZ-
eh]bb�b�fbg_jZeh]bq_kdbo�fma__\�� ]_ffheh]bb�� djbklZeehobfbb�b

deZkkbnbdZpbb�fbg_jZeh\����²���bxgy��������K�I[��������K����²���

158. GbdZg^jh\�K� G���<Zeba_j�I� F���Dh[yr_\�X� K��FZljbqgZy�fh^_ev

ghf_gdeZlmju�Zfnb[heh\����Ba\��Q_ey[��gZmq��p_gljZ��������<ui����

K�����²����
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159. GbdZg^jh\�K��G���Dh[yr_\�X� K���<Zeba_j�I� F��:fnb[heu�Bevf_-
gh]hjkdh]h�dhfie_dkZ��FbZkk��B=A�MjH�J:G������������k���Zexfb-
ghfZ]g_abhkZ^ZgZ]Zbl�� Zexfbghq_jfZdbl�� dZebc]Zklbg]kbl�

dZebcfZ]g_abh]Zklbg]kbl�� dZebciZj]Zkbl�� dZebckZ^ZgZ]Zbl�

dZebcn_jjbfZ]g_abhdZlhnhjbl�� dZebcn_jjblZjZfbl�� dZebc-
n_jjhiZj]Zkbl�� n_jjbfZ]g_abh]hjg[e_g^bl�� n_jjbfZ]g_abhdZ-
lhnhjbl��n_jjbfZ]g_abhlZjZfbl��n_jjbn_jjhq_jfZdbl��n_jjb-
q_jfZdbl�� n_jjhw^_gbl�� nlhjhdZebc]Zklbg]kbl�� nlhjhdZebc-
jbol_jbl��nlhjhn_jjhw^_gbl).

160. Gbd_ev�W��O��L\_j^u_�jZkl\hju�\�ghf_jgdeZlmj_�fbg_jZeh\� ���AZi�
<FH�������������K����²���

161. Gbd_ev�W� O���=jZck�>� >��DGFGF�FF:��IjZ\beZ�b�jmdh\h^kl\Z�ih

ghf_gdeZlmj_� fbg_jZeh\�� ����� ��� AZi�� <FH�� ������ Q�� ����� �� ��

K����²���

162. Gbd_ev�W���FZg^Zjbgh�>��Ihjy^hd�jZkkfhlj_gby�fZl_jbZeh\��ij_^-
klZ\e_gguo�\�Dhfbkkbx�ih�gh\uf�fbg_jZeZf�b�gZa\Zgbyf�fbg_jZ-
eh\�ijb�F_`^mgZjh^ghc�fbg_jZeh]bq_kdhc� ZkkhpbZpbb��b� g_dhlh-
ju_� \hijhku� fbg_jZeh]bq_kdhc� ghf_gdeZlmju� ��� Fbg_j. `mjg�
�����������K����²���

163. Ghf_gdeZlmjZ�Zfnb[heh\��^hdeZ^�ih^dhfbl_lZ�ih�Zfnb[heZf�Dh-
fbkkbb�ih�gh\uf�fbg_jZeZf�b�gZa\Zgbyf�fbg_jZeh\�F_`^mgZjh^-
ghc� fbg_jZeh]bq_kdhc� ZkkhpbZpbb� �DGFGF�FF:�� ��� AZi�� <FH�

������Q�������<ui�����K����²����

164. Ghf_gdeZlmjZ�kex^��aZdexqbl_evguc�^hdeZ^�ih^dhfbl_lZ�ih�kex-
^Zf�Dhfbkkbb�ih�gh\uf�fbg_jZeZf�b�gZa\Zgbyf�fbg_jZeh\�F_`-
^mgZjh^ghc�fbg_jZeh]bq_kdhc�ZkkhpbZpbb� �DGFGF�FF:�� ���AZi�

<FH��������Q�������<ui�����K����²���

165. Hlq_l�h�^_ckl\bb�ahehlhbkdZl_evkdbo�iZjlbc��dhfZg^bjh\Zgguo�\
^ZqZo�FbZkkdh]h� aZ\h^Z� \� e_lh� ����� ]�� ���=hjg. `mjg�� ������L�� 9,�
K�����²�����[e_kd�fheb[^_gh\uc��djbhebl��riZl�ZefZaguc��

166. Hlq_l�h�^_ckl\bb�r_klb�ahehlhbkdZl_evkdbo�iZjlbc�\�^ZqZo�FbZk-
kdh]h�aZ\h^Z�e_lhf������]�����=hjg. `mjg��������L��,��Dg�����K�����²
371 (ahehlh).

167. Hlq_l�=_heh]bq_kdh]h�b�Fbg_jZeh]bq_kdh]h�fma_y�:dZ^_fbb�GZ-
md�������]���Wdki_^bpby�����²�����]]�� ���Lj��]_he��fma_y�:G�������

�����<ui��������k���[ZaZghf_eZg��kZ]_gbl��

168. IZeeZk�I��K��Iml_r_kl\b_�ih�jZaguf�f_klZf�Jhkkbckdh]h�]hkm^Zj-
kl\Z�ih�ih\_e_gbx�KI[��:dZ^_fbb�GZmd�����²�����]]��KI[��������

Q�����dg��,������k�

169. IZgdh\�X� >��Bevf_gkdbc�f_lZfhjnbq_kdbc�dhfie_dk� ���Bevf_gh-
]hjkdbc�dhfie_dk�fZ]fZlbq_kdbo�b�f_lZfhjnbq_kdbo�ihjh^��K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²�����dhj^b_jbl��h[fZgdZ�jh]h-
\Zy��nb[jhebl��

170. IZgl_e__\�I� =��D�\hijhkm�h�lblZg_��gbh[bb�b�lZglZe_�\�s_ehqghf

dhfie_dk_�Bevf_gkdbo� ]hj� gZ�MjZe_� ���Ba\��:G�KKKJ�� k_j. ]_he�
���������²���bevf_ghjmlbe��

171. Ibebi_gdh�I� I��FbdjhkljmdlmjZ�`_e_abklh�lblZgbkluo�jm^�g_dh-
lhjuo� jmkkdbo�f_klhjh`^_gbc� ���Fbg�� kujv_�� ������L�� ����� �²��

K�����²�����kbebdhbevf_gbl��

172. IeZg_j� >� B�� K[hjgbd� \gh\v� hldjuluo� fbg_jZeh\� ��� =hjg. `mjg�
������K�������fmjqbkhgbl��

173. Ih\Zj_gguo�:� K��DjbklZeehobfbq_kdZy� deZkkbnbdZpby�fbg_jZev-
guo� \b^h\��Db_\��GZmdh\Z�>mfdZ�� ������ ���� k�� �debghn_j]mkhgbl�

wkobgbl��

174. Iheydh\�<� H��Fbg_jZeh]by� dhib� ����Bevf_gkdh]h� aZih\_^gbdZ� ��

FZl_jbZeu� d�fbg_jZeh]bb�X`gh]h�MjZeZ��Lj��Bevf_g�� ]hk�� aZih-
\_^��� \ui�� ;;,�� K\_j^eh\kd�� MGP� :G� KKKJ�� ������ K�� ��²��

(dk_ghlbf).
175. Iheydh\�<� H��Hglh]_gby�djbklZeebq_kdbo�\dexq_gbc�\�fbg_jZeZo

Zfhahgblh\uo�i_]fZlblh\�Bevf_gkdbo�]hj����Hglh]_gby�i_]fZlblh\

MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����[bkfbl, [bk-
fmlbl��]b^jhfmkdh\bl��dhaZebl, iheempbl, jh^hojhabl).

176. Iheydh\�<� H���Dhjgbeh\�X� ;��Gh\u_�ihklmie_gby�\�fma_c�Bevf_g-
kdh]h�aZih\_^gbdZ����FZl_jbZeu�d�fbg_jZeh]bb�X`gh]h�MjZeZ��Lj�

Bevf_g��]hk��aZih\_^���\ui��;;,��K\_j^eh\kd��MGP�:G�KKKJ�������

K����²����ibjhdkfZg]bl).
177. Iheydh\�<� H���@^Zgh\�<� N���GbrZg[Z_\�L� I��Gh\u_�ihklmie_gby�\

fma_c�Bevf_gkdh]h�aZih\_^gbdZ����Fbg_jZeh]bq_kdb_�bkke_^h\Zgby

]b^jhl_jfZeblh\�MjZeZ��Lj��Bevf_g��]hk��aZih\_^���\ui������K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²����Zdkbgbl��ZfiZg]Z[_bl��be-
ebl��kZfbj_abl��ojbah[_jbee).

178. Iheydh\�<� H���Q_j_ib\kdZy�=� ?��Bdkbhebl�Bevf_gkdbo�]hj����Fbg_-
jZe. ̀ mjg�������������K����²����fhg��bdkbhebl��

179. Iheydh\� <� H�� Gh\u_� ^Zggu_� h� fbg_jZeZo� ]jZgblguo� i_]fZlblh\
Bevf_gkdh]h�aZih\_^gbdZ� ���Fbg_jZeh]bq_kdb_�bkke_^h\Zgby�wg^h-
]_gguo� f_klhjh`^_gbc�MjZeZ�� K\_j^eh\kd��MGP�:G� KKKJ�� ����

K����²����Zkljhnbeebl�dmie_lkdbl��ibjhnZgbl, oZllhgbl).
180. Iheydh\�<� H��<bkfmlh\Zy�fbg_jZebaZpby� \�Bevf_gkdbo� ]hjZo� � ��

FZl_jbZeu� ih� fbg_jZeh]bb� f_klhjh`^_gbc� MjZeZª�� K\_j^eh\kd�

MGP�:G�KKKJ��������K����²����[bkfbl��[bkfmlbl��\bkfmlbg��]Z-
e_gbl�%L�kh^_j`Zsbc��]mg]Zjjbl��debgh[bk\Zgbl, ebeebZgbl).

181. Iheydh\�<� H��:exfhnlhjb^u�Bevf_gkdbo�]hj� ���Fbg_jZeu�f_klh-
jh`^_gbc�X`gh]h�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K���²

11 (\_[_jbl, weviZkhebl).
182. Iheydh\� <� H�� Iha^gb_� fbg_jZeu� ZfZahgblh\uo� i_]fZlblh\� Bev-

f_gkdbo� ]hj� ���Gh\u_� b�fZehbamq_ggu_�fbg_jZeu� b�fbg_jZevgu_

ZkkhpbZpbb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K�����²���

(\mevn_gbl).
183. Iheydh\�<� H��Klb[bhlZglZebl�²�i_j\Zy�gZoh^dZ�gZ�MjZe_����Gh\u_

b� fZehbamq_ggu_� fbg_jZeu� b� fbg_jZevgu_� ZkkhpbZpbb� MjZeZ�

K\_j^eh\kd��MGP�:G�KKKJ��������K�����²�����klb[bhlZglZebl).
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184. Iheydh\�<� H��GZoh^dZ�[Zklg_ablZ�\�x`ghc�qZklb�Bevf_gkdbo�]hj���
Gh\u_�^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ�

������K����²����[Zklg_abl��ojhfbl).
185. Iheydh\�<� H���;Z`_gh\�:� =��H�fbg_jZeZo�]jmiiu�^Z\b^blZ�\�Bev-

f_gkdh�<brg_\h]hjkdhf�dhfie_dk_� ���Gh\u_�^Zggu_�ih�fbg_jZeh-
]bb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����eh\_jbg-
]bl).

186. Iheydh\�<�H���;Z`_gh\�:� =� I_j\Zy�gZoh^dZ�fZg]g_abhkZ^Zg]ZblZ�\
Jhkkbb�  //�MjZevkdbc� fbg_jZeh]bq_kdbc� k[hjgbd� �� ��� �FbZkk�

�BFbg�MjH�J:G���������K�����²�����fZg]g_abhkZ^Zg]Zbl��

187. Iheydh\� <� H��� ;Z`_gh\Z�E� N��D� fbg_jZeh]bb� Zdp_kkhjguo� j_^�

dha_f_evguo�nhknZlh\�Bevf_gkdbo�]hj����Fbg_jZeh]bq_kdb_�bkke_-
^h\Zgby� wg^h]_gguo�f_klhjh`^_gbc�MjZeZ��K\_j^eh\kd��MGP�:G

KKKJ��������K����²����fhgZpbl��&H��lhjb_\uc��

188. Iheydh\�<� H���;_eh]m[�?� <��Ik_\^hfhjngu_� jhf[h^h^_dZw^ju� ba
s_ehqguo� i_]fZlblh\� k_\_jghc� qZklb� Bevf_gkdbo� ]hj� ��� Gh\u_

^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ�� �����

K����²����]b^jhkh^Zebl��lhfkhgbl).
189. Iheydh\�<� H���<bebkh\�<� :��Gh\Zy�gZoh^dZ�Zdp_kkhjgh]h�^Z\b^blZ�\

Bevf_gkdbo� ]hjZo� ���Gh\u_�^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²���� ^Z\b^bl��/D��ojhfh\uc��

190. Iheydh\�<� H���DjZkbgZ�:� K��Khhlghr_gb_�lZglZeZ�b�gbh[by�\�bev-
f_ghjmlbeZo�ZfZahgblh\uo�i_]fZlblh\�Bevf_gkdbo�]hj� ���Fbg_jZ-
eu� b� iZjZ]_g_abk� fbg_jZeh\� f_klhjh`^_gbc� MjZeZ�� K\_j^eh\kd�

MGP� :G� KKKJ�� ������ K�� ��²��� �kljx\_jbl�� bevf_ghjmlbe�

kljx\_jbl��

191. Iheydh\�<� H���Ihki_eh\Z�E� G��:dp_kkhjguc�lZglZebl�\�i_]fZlblZo
Bevf_gkdbo� ]hj� ��� Gh\u_� ^Zggu_� ih� fbg_jZeh]bb� MjZeZ�� K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²����dhemf[bl�lZglZebl��lZglZ-
ebl��

192. Iheydh\�<� H.��Ihki_eh\Z�E� G��KhklZ\�mjZevkdh]h�klb[bhlZglZeblZ
��� J_]bhgZevgZy� fbg_jZeh]by� MjZeZ�� L_a. ^hde�� �� j_]bhg�� kh\_s�
©Fbg_jZeh]by� MjZeZª�� L�� ��� K\_j^eh\kd�� MjH� J:G�� ������ K�� ���

(klb[bhlZglZebl).
193. Iheydh\�<� H���Dehqdh\�B� D��KhklZ\�ojhfribg_eb^h\�Bevf_gkdbo

]hj����J_]bhgZevgZy�fbg_jZeh]by�MjZeZ��L_a. ^hde����j_]bhg��kh\_s�
©Fbg_jZeh]by� MjZeZª�� L�� ��� K\_j^eh\kd�� MGP� :G� KKKJ�� ����

K������ibdhlbl��n_jjbojhfbl��ojhfibdhlbl��ojhfribg_eb^��

194. Iheydh\�<� H���Dehqdh\�B� D��KhklZ\�fbg_jZeh\�]jmiiu�ribg_e_c�ba

Bevf_gkdbo�]hj����J_]bhgZevgZy�fbg_jZeh]by�MjZeZ��L_a. ̂ hde����j_-
]bhg�� kh\_s�� ©Fbg_jZeh]by� MjZeZª�� L�� ��� K\_j^eh\kd�� MGP� :G

KKKJ��������K�����²����]Zgbl��]_jpbgbl��ribg_ev��

195. Iheydh\�<� H���;Z`_gh\Z�E� N���B\Zgmrdbg�:� =��:dp_kkhjguc�j_^-
dha_f_evguc� ^Z\b^bl�Bevf_gkdbo� ]hj� ���Gh\u_� b� fZehbamq_ggu_

fbg_jZeu�b�fbg_jZevgu_�ZkkhpbZpbb�MjZeZ��K\_j^eh\kd��MGP�:G

KKKJ��������K�����²�����^Z\b^bl�j_^dha_f_evguc��

196. Iheydh\�<� H���;Z`_gh\Z�E� N���I_ljh\�<��B��JZ[^hnZgbl�Bevf_g-
kdbo�]hj����Gh\u_�^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP

:G�KKKJ��������K����²����jZ[^hnZgbl��

197. Iheydh\� <� H��� Eblhrdh� >� G��� Ydh\e_\Z� H� :�� DhaZebl� ���Fbg_-
jZeh]by�MjZeZ��We_f_glu��DZj[b^u��Kmevnb^u��K\_j^eh\kd��MjH

:G�KKKJ��������K�����²�����dhaZebl��

198. Iheydh\�<� H���Ihki_eh\Z�E� G���;Z`_gh\Z�E� N��Iexf[hibjhoehj

ba�Bevf_gkdbo�]hj� ���Gh\u_�^Zggu_�ih�fbg_jZeh]bb�MjZeZ��K\_j^-
eh\kd��MGP�:G�KKKJ��������K����²����iexf[hibjhoehj).

199. Iheydh\�<� H���Ihki_eh\Z�E� G���IZmlh\�E� :��GZoh^dZ�\ZgZ^bgblZ�\
Bevf_gkdbo�]hjZo� ���J_]bhgZevgZy�fbg_jZeh]by�MjZeZ��L_a. ^hde���
j_]bhg��kh\_s��©Fbg_jZeh]by�MjZeZª��L�����K\_j^eh\kd��MjH�J:G�

������K�������\ZgZ^bgbl��]Z^hebgbl��

200. Iheydh\�<� H���Q_j_ib\kdZy�=� ?���S_j[Zdh\Z�?��I.�FZdZjhqdbgbl�²

gh\uc�[_jbeehkbebdZl� ���Gh\u_�b�fZehbamq_ggu_�fbg_jZeu�b�fb-
g_jZevgu_� ZkkhpbZpbb� MjZeZ�� K\_j^eh\kd�� MGP�:G� KKKJ�� �����

K�����²�����]Z^hebgbl, fZdZjhqdbgbl).
201. Iheydh\� <� H��� ;Z`_gh\Z�E� N���Q_j_ib\kdZy� =� ?���Ehlh\Z�W� <�

Gh\u_� ^Zggu_� h� obfbq_kdhf� khklZ\_� Zdp_kkhjguo� n_j]mkhgblh\�

kZfZjkdblh\��q_\dbgblh\�Bevf_gkdbo�]hj����FZl_jbZeu�d�fbg_jZeh-
]bb� jm^guo� jZchgh\� MjZeZ�� K\_j^eh\kd�� MJH� :G� KKKJ�� �����

K����²����brbdZ\Zbl��fZg]Zgdhemf[bl��n_jjhdhemf[bl��

202. Ihih\�<� :��Gh\h_�h�fbg_jZeZo�Bevf_g� ���Bevf_gkdbc�aZih\_^gbd�
Q_ey[bgkd��X`gh�MjZevkdh_�dg��ba^�\h��������K����²����gZ�k����²

��� ijb\h^blky� ©Kibkhd� fbg_jZeh\� Bevf_gkdbo� ]hj� gZ� ����� ]�ª�

<�wrbgbl�� &D�$O�Zjn\_^khgbl�� [Zjd_\bdbl�� &D�0J�)H
2+�w]bjbg�

&D�[_lZnbl�� &D�lhjbl��dZjbglbgbl��debghn_j]mkhgbl��fZ]g_abh[Zj-
d_\bdbl�� fZ]g_abh[bhlbl�� fZ]g_abh]bi_jkl_g�� fZ]g_abhdmffbg]lh-
gbl�� 0J�n_jjb[bhlbl�� 0Q�bdkbhebl�� fZg]ZghfZgn_jpbl�� fZgn_-
jZevkbebl��fZgn_jpbl��1D�fbdjhdebg��iZjZlhfk_ghebl��ijZchjbl��ikb-
ehf_eZg�� 7D�[_lZnbl�� 7D�dZkkbl_jbl�� 7L�gbh[hkZfZjkdbl�� 7L�ijZchjbl�

75�8�pbjdhg��75�n_jkfbl��8�gbh[hkZfZjkdbl��8�7D�ibjhoehj��n_jjh-
^bhikb^�� n_jjh^hehfbl�� n_jjhn_jjb]eZmdhnZg�� )H�fZ]g_abh^bhikb^�

)H�1E�jmlbe��)H�7D�jmlbe��)H�7L�dhjmg^��&U�dhjmg^��&U�n_jjhfZ]g_lbl�

&H�ibjhoehj��p_jbhn_j]mkhgbl��p_jbhwib^hl��

203. Ihih\�<� :��©E_lhibkv�ijbjh^uª��Hlq_lu� �nhg^u�Bevf_g�� ]hk�� aZ-
ih\_^���

²������]���debgh]mfbl);
— �����]���]bjhebl��d_ff_j_jbl��

204. Ihih\�<� :��D�bklhjbb�fbg_jZeh]bq_kdbo�bkke_^h\Zgbc�\�Bevf_g-
kdhf� ]hkm^Zjkl\_gghf� aZih\_^gbd_� ���Fbj� dZfgy��F��� �������� ���

K����²���

205. Ihih\�<� :���Dh[yr_\�X� K��GZoh^db�ZkljhnbeeblZ��[jhddblZ�b�fhl-
ljZfblZ�\�Bevf_gkdbo� ]hjZo� ���MjZevkdbc�fbg_jZeh]bq_kdbc� k[hj-
gbd������ �FbZkk�� �BFbg�MjH�J:G�� �������K� 190—195 (Zkljhnbe-
ebl��[jhddbl��fhlljZfbl).
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206. Ihih\�<� :���Dhjgbeh\�X� ;��I_j\Zy�gZoh^dZ�]hypblZ�\�Bevf_gkdbo
]hjZo� ���Fbg_jZeu�b�iZjZ]_g_abku�fbg_jZeh\�f_klhjh`^_gbc�MjZ-
eZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����]hypbl).

207. Ihih\�<� :���GbrZg[Z_\�L� I��Y\e_gb_�jZkiZ^Z�\�g_n_ebgZo�Bevf_g-
kdbo� ]hj� ��� Hglh]_gby� i_]fZlblh\� MjZeZ�� K\_j^eh\kd�� MGP� :G

KKKJ��������K�����²�����Zglbi_jlbl��g_n_ebg�©kheg_qgucª��

208. Ihih\�<� :���Ihih\Z�<� B��Fbg_jZeh]by�b�lbiu�i_]fZlblh\�Bevf_g-
kdbo�]hj����FZl_j��MjZevkd. e_lg_c�fbg_j��rdheu�����?dZl_jbg[mj]:
M===:��������K�����²�����iheydh\bl��Ce)).

209. Ihih\�<� :���Dh[yr_\�X� K���;mrfZdbg�:� N��Imo_jbl�ba�Bevf_g-
kdbo� ]hj� ²� \lhjZy� gZoh^dZ� gZ�MjZe_� ���MjZevkdbc� fbg_jZeh]bq_-
kdbc� k[hjgbd��� ��� �FbZkk�� �BFbg� MjH� J:G�� ������� K� 124—126
(^bddbl,�imo_jbl).

210. Ihih\�<� :���Iheydh\�<� H���;jZ]bg�G� I��Gh\u_�ihklmie_gby�\�fma_c
Bevf_gkdh]h�aZih\_^gbdZ����Bkke_^h\Zgby�ih�fbg_jZeh]bb�b�]_hob-
fbb�MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K����²�����ZjdZgabl�

[jmdbl��jm[bg��

211. Ihih\�<� :���Iheydh\�<� H���E_\Zgh\�:� :��Kheg_qguc�dZf_gv�ba�k_-
\_jghc� qZklb� Bevf_gkdbo� ]hj� ��� Bkke_^h\Zgby� ih� fbg_jZeh]bb� b

]_hobfbb� MjZeZ�� K\_j^eh\kd�� MGP� :G� KKKJ�� <ui�� ���� �����

K����²����kheg_qguc�dZf_gv��

212. Ihih\�<� :���IZmlh\�E� :���Ihih\Z�<� B��Iheydh\bl�²�gh\uc�fbg_-
jZe�� j_amevlZlu� ^hbamq_gby� ojhfh\h�fZ]gb_\h]h� q_\dbgblZ� ��

MjZevkdbc�fbg_jZeh]bq_kdbc� k[hjgbd��� ���� �FbZkk�� �BFbg�MjH

J:G���������K���²����iheydh\bl-(Ke)).
213. Ihih\�<� :���FZdZ]hgh\�?� I���GbdZg^jh\�K� G� H�gh\uo�ijhy\e_gbyo

dZj[hgZlblh\� gZ� MjZe_� ���MjZevkdbc� fbg_jZeh]bq_kdbc� k[hjgbd

�� ��� �FbZkk�� �BFbg�MjH�J:G�� �������K� 240—���� �ribg_ev�jhah-
\Zy��

214. Ihih\�<� :���;Z`_gh\Z�E� N���Lhe^bg�<� :.��;_jk_gz\�I� :���>m^bgZ
J�K�� �H�iha^gbo�fbg_jZeZo�\�g_dhlhjuo�i_]fZlblh\uo�`beZo�Bev-
f_gkdbo�]hj� ���FZl_jbZeu�d�fbg_jZeh]bb�MjZeZ��K\_j^eh\kd��MGP

:G�KKKJ�� ������K�� ��²��� �Z^meyj�� Zgd_jbl, ]babg]_jbl, rZfh-
abl).

215. Ihih\� K� >�� kf�� m�:� B�� Kbfhgh\Z� ���Fbg_jZeu�Bevf_gkdbo� ]hj�

F�²E��� :G� KKKJ�� ������ �K�� ���²����� ie_hgZkl�� oehjhribg_ev�

K�����²�����dZkkbl_jbl).
216. Ihih\Z�<� B���;Z`_gh\Z�E� N��Gh\u_�bkke_^h\Zgby� wrbgblZ�Bev-

f_gkdbo�]hj����Fbg_jZeh]bq_kdb_�bkke_^h\Zgby�\�Bevf_gkdhf�aZih-
\_^gbd_ª��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����ebg^hdbl�

wrbgbl�

217. Ihih\Z�<� B���;Z`_gh\Z�E� N��Gh\u_�ZgZebau�Zdp_kkhjguo�fbg_jZ-
eh\�]jmiiu�ibjhoehjZ�ba�i_]fZlblh\�Bevf_gkdbo�]hj����FZl_jbZeu

d� lhihfbg_jZeh]bb� MjZeZ�� K\_j^eh\kd�� MGP� :G� KKKJ�� �����

K�� ��²��� �]Zlq_llhebl�� [_lZnbl�� ibjhoehj� �7K��� lblZg�ibjhoehj�

7K�[_lZnbl��

218. Ihih\Z� <� B��� DjZkbg� :� K��H[� bamq_gbb� Zdp_kkhjguo� fbg_jZeh\
]jmiiu�ibjhoehjZ����FZl_jbZeu�d�fbg_jZeh]bb�X`gh]h�MjZeZ��Lj�

Bevf_gkd�� ]hk�� aZih\_^g��<ui�� ;;,��K\_j^eh\kd��MGP�:G�KKKJ�

������ K�� ��²��� �^`ZefZbl�� 8�fbdjhebl�� 8�ibjhoehj�� mjZgfbdjh-
ebl��

219. Ihih\Z�<� B���E_\Zgh\�:� :��Hglh]_gby�]jZgblguo�i_]fZlblh\�dhi_c
����b�����Bevf_gkdh]h�aZih\_^gbdZ����Hglh]_gby�i_]fZlblh\�MjZeZ�

K\_j^eh\kd��MGP�:G�KKKJ��������K����²����e_ib^hebl��lZibhebl�

lmjfZebg�jhah\uc��

220. Ihih\Z�<� B���FmnlZoh\�<� :� IZjZee_evgh�r_klh\Zluc�khklZ\�fbd-
jheblZ�ih�dhglZdlm�k�lZibheblhf�\�]jZgblghf�i_]fZlbl_�dhib� ���

Bevf_gkdbo�]hj����Fbg_jZeh]by�MjZeZ��FZl_jbZeu�,,,�]h�j_]bhgZev�

gh]h�kh\_sZgby��Lhf���� �FbZkk�� �BFbg�MjH�J:G�� �������K� 73—75
�fbdjhebl��lZibhebl��

221. Ihih\Z�<� B���Ihih\�<� :���Iheydh\�<� H��Fbg_jZeu�]jmiiu�]_ev\bgZ

\�i_]fZlblZo�Bevf_gkdbo�]hj����FZl_j��MjZevkdhc�e_lg_c�fbg_jZeh-
]bq��rdheu�����?dZl_jbg[mj]��Ba^��M===:�� ������K�� ���²���� �^Z-
gZebl��

222. Ihklh_\�D� B��Hlq_l�ih�l_f_��MevljZhkgh\gu_�b�hkgh\gu_�ihjh^u
Bevf_gkdh]h�aZih\_^gbdZ�b�ijh^mdlu�bo�f_lZfhjnbafZ��������nhg-
^u�Bevf_g��]hk��aZih\_^��������k���Zglb]hjbl��ojbahlbe��

223. Ihklh_\�D� B��;Zjbl�\�Bevf_gkdbo�]hjZo� ���Lj��Bevf_g��]hk��aZih-
\_^��F��E���ba^��:G�KKKJ��������<ui�����K����²����[Zjbl).

224. Ihklh_\�D��B��HiZe� ���Fbg_jZeu�Bevf_gkdh]h�aZih\_^gbdZ��F��E��

Ba^�\h�:G�KKKJ��������K�������hiZe).
225. Ihklh_\�D� B��E_ib^hf_eZg����Fbg_jZeu�Bevf_gkdh]h�aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�����²�����e_ib^hf_eZg��

226. Ihklh_\� D� B�� ;bhlbl� ��� Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�����²�����K�������[bhlbl��kh^_j-
`Zsbc�lblZg��K�������]b^jh[bhlbl��

227. Ihklh_\� D� B�� Oehjbl� ��� Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ�� ������K�� ���²���� �^_e_kkbl��debghoehj,
jbib^hebl��oehjbl��

228. Ihklh_\� D� B�� WgklZlbl� ��� Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZ�

F��E���Ba^�\h�:G�KKKJ��������K�����²�����wgklZlbl).
229. Ihklh_\� D�B�� K_ji_glbg� ���Fbg_jZeu� Bevf_gkdh]h� aZih\_^gbdZ�

F��E��� Ba^�\h� :G� KKKJ�� ������ K�� ���� �af__\bd� Zglb]hjblh\uc�

af__\bd�ojbahlbeh\uc��

230. JZkkdZah\Z�:� >��Dmffbg]lhgbl�b�Zdlbghebl�f_lZfhjnblh\�K_eyg-
dbgkdh]h�[ehdZ�Bevf_gh�<brg_\h]hjkdh]h�dhfie_dkZ� ���J_]bhgZev-
gZy�fbg_jZeh]by�MjZeZ��L_a. ^hde�� ,,�j_]bhg. kh\_s��©Fbg_jZeh]by

MjZeZª��L�� ,��K\_j^eh\kd��MjH�:G�KKKJ�� ������K�� ���²���� �dmf-
fbg]lhgbl).

231. JZkkdZah\Z�:� >��H�khklZ\_�ihebfbg_jZevguo�nhknhjblh\�Bevf_g-
kdbo�b�<brg_\uo�]hj����MjZevkdbc�fbg_jZeh]bq_kdbc�k[hjgbd�����

K[��gZmq��ljm^h\���FbZkk���BFbg�MjH�J:G�� 199���K�����²�����]b^-
jhdkbeZiZlbl��
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232. JZkkdZah\Z�:��>���E_gguo�<��B� FZ]g_lblh\u_�d\Zjpblu�Bevf_gkdh�

<brg_\h]hjkdh]h� dhfie_dkZ� �X`guc� MjZe� //�Fbg_jZeu� b� fbg_-
jZevgh_� kujv_� ]hjgh�ijhfure_gguo� jZchgh\�MjZeZ�� �K\_j^eh\kd�

�MjH�:G�KKKJ���������K����²����]bi_jkl_g��dZebriZl��f_ahi_jlbl�

Zglbi_jlbl��fbdjhdebg�f_ahi_jlbl��kZebl��h[f��jh]���

233. JZkkdZah\Z�:� >���E_gguo�<� B���<Zeba_j�G� B��DZevpbnbju�b�fjZ-
fhju� gb`gbo� lhes�Bevf_gh�<brg_\h]hjkdh]h� dhfie_dkZ� ��� ?`_-
]h^gbd�B=b=�� ������K\_j^eh\kd��MGP�:G�KKKJ�� ������K�� ��²��

�nZkkZbl��^bhikb^��ribg_ev��

234. JZkkdZah\Z�:� >���E_gguo�<� B���<hlydh\�K� E���Iheydh\�<� H��FZeh-
bamq_ggu_�fbg_jZeu�^j_\gbo�f_lZfhjnbq_kdbo�dZj[hgZlguo�ihjh^

Bevf_gh�<brg_\h]hjkdh]h� dhfie_dkZ� ���Fbg_jZeu� b�fbg_jZevgh_

kujv_�MjZeZ��K\_j^eh\kd��MJH�J:G��������K����²����dZevpbl�fZ]-
g_abZevguc��lj_fhebl�Zdlbghebl��

235. Jha_�=.��=mklZ\��H�lZd�gZau\Z_fhf�bevf_gbl_��i_j_\h^�>��Khdheh-
\Z�����=hjg. ̀ mjg���������L��,9��Dg������K����²�����bevf_gbl).

236. Jha_� =. Gh\u_� ]_h]ghklbq_kdb_� b�fbg_jZeh]bq_kdb_� aZf_qZgby� h[
Bevf_gkdbo�]hjZo��ba\e_q_gb_�ba�klZlvb��ihf_s_gghc�\�Ih]]_g^hj-
nh\kdbo�ZggZeZo����=hjg. `mjg�� �������L��,9��Dg�����K����²����dZg-
djbgbl��ibjhoehj��n_ev^riZl��lmjfZebl��

237. Jha_�=��HibkZgb_�g_dhlhjuo�\gh\v�hldjuluo�gZ�MjZe_�fbg_jZeh\���
=hjg. `mjg�� � ������L�� ,��Dg�� ���K�� ���²���� �mjZgh�lZglZe�� q_\db-
gbl).

238. Jha_� =��H� gh\hf� f_klhjh`^_gbb� n_gZdblZ� \�Bevf_gkdbo� ]hjZo� ��
=hjg. ̀ mjg���������L��,��Dg�����K����²����n_gZdbl��

239. Jha_�=�� �=_gjbo��KhklZ\�mjZgh�lZglZeZ�b�dhemf[blZ�ba�Bevf_gkdbo
]hj����=hjg. `mjg���������L��,,��Dg�����K�����²�����dhemf[bl��kZfZj-
kdbl).

240. JhfZgh\bq�B� N��� Kfbjgh\Z� L� :�� KZ\_evdmevkdh_� f_klhjh`^_gb_
Zglhnbeebl�Zk[_klZ� ���;xee��FHBI�� ������L�� ����<ui�� ���K�� ���²

�����Zglhnbeebl�Zk[_kl��

241. JhlfZg� E� W�� FZl_jbZeu� d� oZjZdl_jbklbd_� Zfnb[heh\� b� ibjh�

dk_gh\�i_]fZlblh\uo�`be�Bevf_gkdbo�]hj����Mq��aZi��E_gbg]jZ^kdh-
]h�i_^��bg�lZ��������L�������K����²����Zdlbghebl��Zfnb[he��fZ]g_-
abh]Zklbg]kbl��h[fZgdZ�jh]h\Zy��iZj]Zkbl��w]bjbg�Z\]bl��

242. Jm[_ev�J� ;��Pbjdhgu�Bevf_gkdbo�]hj� ���Lj��Bevf_g��]hk��aZih\_^��
\ui�����������ghgljhgbl).

243. JmkZdh\�F� I��FZl_jbZeu�d�hibkZgbx�dhjmg^h\uo�f_klhjh`^_gbc�\

Bevf_gkdbo�]hjZo� ���FZl_jbZeu�ih�h[s_c�b�ijbdeZ^ghc� ]_heh]bb�

������<ui������K���²����]Ze_gbl��ebfhgbl��

244. KZmdh\� :� :�� Wdki_^bpby� Ehfhghkh\kdh]h� BgklblmlZ� :dZ^_fbb
GZmd�\������]�����<_klg��:dZ^��GZmd�����������²���ieZlbgZ��

245. K_\_j]bg� <� F�� I_j\u_� hkgh\Zgby� fbg_jZeh]bb�� KI[�� ������ Q�� ,�

K�������\_gbkZ��dZf_gv�_\j_ckdbc��r_je).
246. K_\_j]bg� <� F��Hiul� fbg_jZeh]bq_kdh]h� a_fe_hibkZgby� =hkm^Zj-

kl\Z�Jhkkbckdh]h��KI[��������Q���������k���Q���������k���]hjg[e_g^_��

247. K_fzgh\�?� B��=_hobfby��fbg_jZeh]by��]_g_lbq_kdb_�lbiu�f_klhjh-
`^_gbc�j_^dbo�we_f_glh\��F���GZmdZ��������<ui�����K������ �gbh[h-
q_\dbgbl��lhjq_\dbgbl��

248. K_fzgh\�?� B��Fbg_jZeh]bq_kdb_�lZ[ebpu��KijZ\hqgbd� ��?��B��K_-
fzgh\��H� ?��Xrdh�AZoZjh\Z��B��?��FZdkbfxd�b�^j��F���G_^jZ�������

����k���]b^jhibjhoehj��

249. K_j]__\Z�G� ?��Brdmebl�ih^�we_dljhgguf�fbdjhkdhihf� ���<_klgbd

Fhkdh\kdh]h�mg�lZ��=_heh]by�� �������� ���K�� ��²��� �n_jjbribg_-
eb^��

250. Kbfhgh\�:� B��H�ojhfhfZ]g_lblh\hf�f_klhjh`^_gbb�\�hdj_klghklb
ha��Brdmev� �Bevf_gkdb_� ]hju�� ��� AZi��Fbg�� h[�\Z�� ������<ui�� ���

�����K�����²�����lblZghfZ]g_lbl��ojhffZ]g_lbl��heb\bg��

251. Kbfhgh\�:� B��Reboh\h_�hijh[h\Zgb_�b�hibkZgb_�fbg_jZeh\�reb-
oh\�jZchgZ��o�khihd�x`ghc�hdhg_qghklb�Bevf_gkdh]h�oj_[lZ����Lj�

Bevf_g��]hk��aZih\_^���\ui�����������K�����²�����debghphbabl��hk-
fbkluc�bjb^bc��phbabl).

252. Kbfhgh\�:� B��LblZgh\u_�fbg_jZeu� \�g_dhlhjuo�i_]fZlblZo�Bev-
f_gkdh]h�oj_[lZ����Lj��Bevf_g��]hk��aZih\_^���\ui�����������K�����²

�����e_cdhdk_g��kdhe_pbl��lblZghfZ]g_lbl��

253. Kbfhgh\�:� B��K_jby� klZl_c� \�Dg�� ©Fbg_jZeu�Bevf_gkdh]h� aZih-
\_^gbdZª��F�²E���Ba^�\h�:G�KKKJ��������k�������[hexk���k�����²

���� �Zdlbghebl�� Zglhnbeebl��� k�� ���� �α�� b� β�phbablu��� k�� ���
�)�ZiZlbl���k�����²�����hojZ�mjZgh\Zy��w\dk_gbl���k�����²�����`_-
e_agZy� kex^dZ��`_e_aguc�[e_kd��� k�� ���²���� �bevf_gbl�fZj]Zgp_-
\uc���k������ �bevf_ghjmlbe�kljx\_jbl���k������ �1E�jmlbe��gbh[hjm-
lbe��� k�� ���� �f_lZ�ibjhoehj��� k�� ���²���� �debZobl��� k�� ���²���

�]b^jh]_fZlbl��� k�� ���� �ibjhexabl), k�� ���²���� �dkZglblZg��

k�� ���²���� �knZe_jbl��� k�� ���²���� �ibjjhlbg��� k�� ���� �8�ibjh�

oehj�� <�kn_g�� &H�dZevpbl��� k�� ���²���� �fZjdZabl��� k�� ���� �ZjZ]h�

gbl���k�������r__ebl���k�������f_^v���k�������k\bg_p��

254. Kbfhgh\�:� B��H�ribg_eb�kf_rZgghc�djbklZeebq_kdhc�kljmdlmju���

Lj��B=b=�MGP�:G�KKKJ��������<ui������K����²����e_ib^hdjhdbl,
fZ]]_fbl��n_jjbribg_ev��ojhfribg_ev��ojhffZ]g_lbl��

255. Kbfhgh\�:� B��H[� Zdp_kkhjghf� ]_ev\bg_�Bevf_gkdbo� ]hj�X`gh]h

MjZeZ� ���FZl_jbZeu� d� fbg_jZeh]bb� MjZeZ�� K\_j^eh\kd�� MGP� :G

KKKJ��������K����²����]_ev\bg��\xjlpbl).
256. Kbfhgh\�:� B���@_jm�B� B��H�ijh^mdlZo�\u\_ljb\Zgby�g_n_ebgZ�b

rij_mrl_cgZ�\�s_ehqguo�i_]fZlblZo�Bevf_gkdh]h�oj_[lZ�gZ�X`-
ghf�MjZe_����DhjZ�\u\_ljb\Zgby��F���GZmdZ��������<ui�����K����²��

([zfbl).
257. Kbfhgh\� <� :��H� \dexq_gbyo� \� fbg_jZeZo� dhib� ����Bevf_gkdh]h

aZih\_^gbdZ����Fbg_jZeh]bq_kdb_�bkke_^h\Zgby�\�Bevf_gkdhf�aZih-
\_^gbd_��K\_j^eh\kd��MGP�:G�KKKJ��������K����²����^bZkihj).

258. KbhfZ�B� N��:gZeba�[_eh]h�fbdjhdebgZ�ba�hdj_klghkl_c�FbZkkdh]h

aZ\h^Z�\�Bevf_gkdbo�]hjZo� ���;xee��FHBI��������L������K����²��

� ZghjlhdeZa����c�obf��ZgZeba��
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259. Kfbjgh\�G� G��=hkm^Zjkl\_gguc�Bevf_gkdbc� aZih\_^gbd��F���Ba^�

=eZ\gZmdZ��������<ui�����K���²����ZghjlhdeZa��oZep_^hg��

260. Kfbjgh\�G� G��DjbklZeebq_kdb_�keZgpu�x`ghc�qZklb�Bevf_gkdbo
]hj����Lj��MN:G��������<ui�����K���²�����k_jbpbl��

261. Kfbjgh\Z�F��I��P_abc�b�jm[b^bc�\�]jZgblguo�i_]fZlblZo�Bevf_g-
kdbo�]hj� ���Lj��Bevf_gkd��]hk��aZih\_^g���\ui�� ��� ������ �[bhlbl��kh-
^_j`Zsbc�jm[b^bc��

262. Kh[he_\� G� >�� Ojbahlbe�Zk[_kl� \� Bevf_gkdbo� ]hjZo� ��� >hde�� :G
KKKJ��������L�����������K�����²�����ojbahlbe�Zk[_kl��

263. Khdheh\� >� B�� � Jmdh\h^kl\h� d� fbg_jZeh]bb� k� ijbkh\hdmie_gb_f
k\_^_gbc�h�\Z`g_crbo�kheyo�b�f_lZeeZo��KI[��� ������L�� ���� �Zd\Z-
fZjbg��]bZpbgl��riZl�ba\_kldh\uc��riZl�ieZ\bdh\uc��

264. Kl_iZgh\� <� B���Fhe_\Z� <� :��H� jZevklhgbl_� ba�Bevf_gkdbo� ]hj�
p_gljZevgh]h� DZaZoklZgZ� b� k� DZfqZldb� ��� AZi�� <FH�� ������ Q�� ���

<ui�����K�����²�����Zmwjebl��iZoghebl, ijhahibl, jZevklhgbl).
265. Kmsbgkdbc�I� I��G_dhlhju_�fbg_jZeh]bq_kdb_�gZ[ex^_gby�\�Bev-

f_gkdbo�]hjZo�b�Durlufkdhf�hdjm]_�MjZeZ��ijhba\_^_ggu_�e_lhf

�����]�� ���Lj��KI[��h[s_kl\Z�_kl_kl\hbkiulZl���������L������<ui����

K����²����Zdlbghebl��ZfZahgbl��w]bjbg�Z\]bl��

266. Kujhdhfkdbc� <� K�� LblZg� ��� G_jm^gu_� bkdhiZ_fu_�� E��� Ba^�\h
D?IK��������<ui�����K�����²�����ibjhnZgbl��

267. Lblh\�:� =��Hiul�fbg_jZeh]bb�Bevf_gkdbo� ]hj�� AeZlhmkl��Ba^�\h
AeZlhmkl��h[s�\Z��djZ_\_^���������<ui�����K���²����Zmwj[Zobl��]jhk-
kmeyj).

268. LhedZgh\�H� :��H�dh[Zevl�gbd_e_\hc�fbg_jZebaZpbb�\�Bevf_gkdbo
]hjZo� ���MjZevkdbc�fbg_jZeh]bq_kdbc� k[hjgbd��� ���FbZkk��BFbg

MjH�J:G�� ������K�� ��²��� �dh[Zevli_gleZg^bl, i_gleZg^bl��ib-
jbl��ibjjhlbg��

269. Mklbgh\Z�L� B��D�bklhjbb�hl^_evguo�dhi_c����Bevf_gkdbc�aZih\_^-
gbd��Q_ey[bgkd��Q_ey[h]ba��������kheg_qguc�dZf_gv��

270. N_^hjh\kdbc�G� F�� >hdeZ^� gZ� aZk_^Zgbb� dhee_]bb�GZmqgh�l_ogb-
q_kdh]h�Hl^_eZ� �ijb�<KGO�hl� ���bxey� �����]��aZ��� ��� �ibjhnbe-
ebl��

271. N_jkfZg�:� ?��P_heblu�MjZeZ�b�LbfZgZ� ���FZl_jbZeu�d�bkke_^h\Z-
gbx� p_heblh\� Jhkkbb�� Lj�� ]_he�� fma_y� :G�� ������ L�� ��� <ui�� ��

K�����²�����f_ahebl, gZljhebl��rij_mrl_cg��

272. N_jkfZg� :� ?�� >jZ]hp_ggu_� b� p\_lgu_� dZfgb� Jhkkbb�� E���Ba^�\h
D?IK��������L��,������k���ZfZahgbl��emgguc�dZf_gv��

273. N_jkfZg� :� ?�� I_]fZlblu�� ��� =jZgblgu_� i_]fZlblu�� ��_� ba^�� E�
Ba^�\h�E=M������������F���[Zj[hlh\�]eZa��

274. Oheh^gh\�<� <���DjZkgh[Z_\�:� :��H�khklZ\_�j_^dha_f_evguo�we_f_g-
lh\�\�Zdp_kkhjguo�ZiZlblZo�Bevf_gh]hjkdh]h�dhfie_dkZ����Ijh[e_-
fu�fbg_jZeh]bb�MjZeZ��Lj��Bevf_g�� ]hk�� aZih\��� \ui��;,9��K\_j^-
eh\kd��MGP�:G�KKKJ��������K�����²����� nlhjZiZlbl�p_jbkluc��

275. Q_jgbd�=� I��Obfbq_kdbc�khklZ\�mjZevkdhc�jZagh\b^ghklb�n_j]mah-
gblZ� ���Ba\��:dZ^��GZmd�� k_jby� ]_heh]bq_kdZy�� ������K_j�� ����� ���

K�����²�����n_j]mkhgbl).

276. Q_jgbd� =� I�� J_amevlZlu� ZgZebaZ� fbg_jZeh\� wrbgblh\hc� k_fvb� b

g_kdhevdh� keh\� ih� ih\h^m� fbg_jZeh\� wrbgbl�[ehfkljZg^bl�

ijZc_jblh\h]h�jy^Z�\hh[s_� ���@mjg��Jhk��Nba��Obf��H[s�\Z��qZklv

obf���������<ui�����������K�������ijZc_jbl��

277. Q_jgur_\� N� G�� :ghfZeby� \� nhjfme_� Bevf_gkdbo� fZj]Zgp_\uo
]jZgZlh\� ��� AZi�� Fbg�� H[s�� K_j�� ��� ������ <ui�� ���� K�� ���²���

� ki_kkZjlbg�`_e_abkluc��

278. Q_jgur_\�N� G�� KdZihebl� ba�Bevf_gkdbo� ]hj� ��� AZi��Fbg��H[s�

K_j�����������Q������K�����²����� fZjbZebl).
279. Q_kghdh\� ;� <��GZoh^db� ]bi_j]_gguo� fbg_jZeh\�� gh\uo� ^ey�Bev-

f_gkdh]h�aZih\_^gbdZ����Fbg_jZeh]bq_kdb_�bkke_^h\Zgby�\�Bevf_g-
kdhf� aZih\_^gbd_�� K\_j^eh\kd�� MGP� :G� KKKJ�� ������ K�� ��²��

(ZeehnZg�� ZkljZoZgbl�� [_jZmgbl, ]_cexkkbl, ]eZm[_jbl�� eZmwbl�
fbljb^Zlbl, kZihgbl�� k\blp_jbl�� l_gZj^bl�� njZgdhebl�� oZevdh-
abg��whknhjbl��yjhabl��

280. Q_kghdh\�;� <��F_eZgl_jbl��nb[jhn_jjbl�b�dhibZibl�²�gh\u_�fb-
g_jZeu�^ey�<brg_\uo�b�Bevf_gkdbo� ]hj�gZ�MjZe_� ���Fbg_jZeu�b

iZjZ]_g_abk� fbg_jZeh\� f_klhjh`^_gbc� MjZeZ�� K\_j^eh\kd�� MGP

:G�KKKJ��������K����²����dhibZibl, f_eZgl_jbl, nb[jhn_jjbl).
281. Q_kghdh\�;� <��Gh\u_�fbg_jZevgu_�\b^u�ba�hdj_klghkl_c�]��FbZkkZ

��� Gh\u_� b� fZehbamq_ggu_� fbg_jZeu� b� fbg_jZevgu_� ZkhpbZpbb

MjZeZ��K\_j^eh\kd��MGP�:G�KKKJ��������K�����²�����dZem]bgbl,
fZl\__\bl, k\y`bgbl, mrdh\bl).

282. Q_kghdh\� ;� <���Dhjgbeh\�X� ;��<u\_ljb\Zgb_� g_n_ebgZ�Bevf_g-
kdbo� ]hj� k� h[jZah\Zgb_f� ahg� ZeehnZgZ� b� ]ZeemZablZ� ��� Fbg_jZ-
eh]bq_kdb_� bkke_^h\Zgby� wg^h]_gguo� f_klhjh`^_gbc� MjZeZ�

K\_j^eh\kd��MGP�:G�KKKJ��������K����²����ZeehnZg��]ZeemZabl��

283. Q_kghdh\� ;� <��� Ihih\� <� :��� GbdZg^jh\� K� G�� L_gZj^bl�

fbjZ[beblh\Zy� fbg_jZebaZpby� Bevf_gkdbo� b� <brg_\uo� ]hj� gZ

MjZe_�²�gh\uc� lbi� kmevnZlghc�fbg_jZebaZpbb�s_ehqguo�fZkkb-
\h\� ���>hde��:G�KKKJ��������L������������K�����²�����]_cexkkbl,
fbjZ[beebl, l_gZj^bl).

284. Q_kghdh\�;� <���<bebkh\�<� :���Iheydh\�<� H���;mrfZdbg�:� N��Gh\u_

nhknZlu�ba�Bevf_gkdh]h� aZih\_^gbdZ� ���Fbg_jZeu�b�fbg_jZevgh_

kujv_� ]hjgh�ijhfure_gguo�jZchgh\�MjZeZ��K\_j^eh\kd��MJH�:G

KKKJ��������K���²����dZem]bgbl��fZl\__\bl��

285. Q_kghdh\�;� <���<bebkh\�<� :���Q_j_ib\kdZy�=� ?���=hjkdZy�F� =��Mr-
dh\bl� 0J)H

3+
2(PO4)2(OH)2·8H2O� ²� gh\uc� fbg_jZe� ��� AZi�� <FH�

������Q�������<ui�����K����²����mrdh\bl).
286. Q_kghdh\� ;� <��� ;Z`_gh\Z� E� N��� DZf_gp_\�B� ?��� Iheydh\� <� H��

;mrfZdbg�:� N��K\y`bgbl� �0J�0Q
2+)(Al,Fe3+)(SO4)2F·14H22�²�gh-

\uc�fbg_jZe� ���AZi��<FH�� ������Q�� �����<ui�� ���K�� ���²���� �k\y-
`bgbl).

287. Q_kghdh\� ;� <��� ;Z`_gh\Z�E� N���Iheydh\� <� H���Dhjgbeh\�X� ;��
KmklZ\h\�K� =���;mrfZdbg�:� N��GZoh^db�gh\uo�fbg_jZeh\�gZ�X`-
ghf� MjZe_� ��� FZl_jbZeu� d� lhihfbg_jZeh]bb� MjZeZ�� K\_j^eh\kd�

MGP�:G�KKKJ��������K���²����ibjhkfZebl��
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288. S_]eh\�<� G��MdZaZl_ev�hldjulbc�ih�nbabd_��obfbb��_kl_kl\_gghc
bklhjbb�b�l_ogheh]bb��������L�����<ui���²���K���²�����ie_hgZkl��
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