
'ODF]H ��� Qy0 WQLH" 
 
- � WH0 E\ � SU]HVWD � S\WDþ��JG\E� S\WDQ� QL � RGSRZLDGDã � 3U]HSUDV]DP��7 	 S\WDQL �

]DOHJã 
 JG]LH$ � ]DNDPDUNDFK SDPLF �� ZVW\ � P � MH$O � S\WDM�FD VWUDFLã � QDG]LHM� 
    'ODF]HJ � Qy0 WQLH � *G\E\ � WDNL � S\WDQL � XVã\V]D ��� NODVL � W � SHZQLH E\ � ]E\ �
S\WDM�FHJR prymitywnie: � E � MHV � RVWU\ � OX � F]\P$ UyZQL � QLHSURIHVMRQDOQ\ �
GRGDM�F��0 � W  QL � P ! QL " ZVSyOQHJ  $# WHPDWH % MDN & 086,0 ' G]LVLD( 20Ð:, ) DOE  
OHSLH* 35=(52%,ý��3HZQL + SRGHMU]HZDãE\ , S\WDM�FHJR��0 + LQWHQFM + P - ZUHGQH��0 +
chce mi przeszNRG]L .0/ 5($/,=2:$1, 1 0$7(5,$â8��F]\O 23/ 1250$/1< 4
PRZEPROWADZENIU LEKCJI. 

:\REUD]L . VREL 5 PR0Q 6 MHGQDN��0 5 MHVWH 78/ LQQH9 V]NROH�� : V]NROH ;</ NWyUH9
XF]QLRZL 5 ]DGDM� S\WDQL 6=6 QDXF]\FLH > PR0 5 VREL 5 SR]ZROL . Q 6 ]PLDQ SODQ ? 2 Q 6
G\VNXVM - @ FDã� NODV� - VSUDZ A SRUXV]RQH9 SU]H @ MHGQHJR���7 ? QL 5 EG
DUJXPHQWRZD B F]A W C MHV D PHWRG 6 ZDUW 6 SRSXODU\]RZDQLD� Dla mnie to jest jedynie 
VãXV]Q 6 PHWRGD�� Wszystko jednak ]DOH0 A R E DWPRVIHU\; R E ZF]H$QLH9 SRZVWDã\F F
XNãDGy / QDXF]\FLHO-XF]H��� 
    Takie trudne temaW G GREU] H UR]SDWUXM H VL I V]HUV]\ J JURQLH K 0R0QD, RVWUR0QL H
NLHUXM� L G\VNXVM���GEDM� L E G QL H Å]MHFKD M Q N $OHSG WRUµ, X]\VND MOL DãNLH J
VDW\VIDNFMRQXM�FG Z\QLN�� 
     
-HVWH J8I LQQHP V\WXDFM Q QL0 Z\0HP ZVSRPQLDQD��0D J VD J ]GHU]\ M VL R WHPDWH JSQ

odpowiedziH M WDN��EG S\WDM�F N R WHP RGSRZLHG] Q VNRU]\VWDãD��E G -HP KRU\]RQW G
SRV]HU]\þT E G SRSDWU]\ã N Q N ]MDZLVN UVR ]DLQWHUHVRZDQLHP��E G ]HFKFLDã N R NLP$ Q N
LQWHUHVXM�FG -� WHPD W G\VNXWRZDþ� % U SU]HFLH0ZLDGRP UVR JyU\T 0 H Z�WSOLZR$F Q
SR]RVWDQ� T 0 H GDOV] H S\WDQL N PRJ� VL SRMDZLþ� 
7 U MHV W Z\]ZDQL H GO N QDXF]\FLHOD��1L H V]XNDãH J8I Å*Rogle”��QL H ]DJO�GDãH J G U

:DONHU N DQ Q G U 3HUHOPDQD��EG VD J RGSRZLDGD X Q SRQRVL X RGSRZLHG]LDOQR$þ� 
     
6SUDZ N GRW\F]G NRQIURQWDFM Q GZyF Y PDWHULDãy I Uy0QL�F\F Y VL ZãD$FLZR$FLDPL��

TZDUGR$ Z �7� [ NUXFKR$ \ �.� ] HODVW\F]QR$ \ �( ^`_ VSU0\VWR$þ���W a EG� W b QDMZD0QLHMV] b
ZãD$FLZR$FL��.LHG\$ EU]\WZ c XFKRG]Lã c ] c V\PER d RVWUR$FL���%U]\WZ c W a Qy0
wykonany ze stali o wysokich T e (�� 0DVã a W a PDWHULD f V\PEROL]XM�F g FHFK g
przeciwne do stali. WiaGRPR] 0 b MD h FR$ZFKRG] e3i FR$ MD h EU]\WZ c i PDVã a W a
EU]P e W a QRUPDOQLHj QL0 JG\E\ k SRZLHG]LDã��0 b ÅMD h EU]\WZ c i WR l NROHMRZ\µ� 
0R0Q c – a zwykle nawet warto – SUREOH k UR]VWU]\JD \ PDM� m Q c RN n PRGHO��NWyUg

SRPR0 b QD k8i QDW\FKPLDVWRZHj ZHU\ILNDFM e �FKRþEg GR$ZLDGF]HQLH k P\$ORZ\P ^
QDV]\F o ÅWHRULLµ��1LHF oqp DV]\ k PRGHOH k EG]L b $ZLH0XWN c EDEN c GUR0G0RZD 
�PDWHULD f a QLVNLF o ZDUWR$FLDF o 7�� r e ( ^ RU cts „QR0H” VSRU]�G]RQ bus Uy0Q\F o
PDWHULDãyi DO b WH0 e a Uy0Q\F v NV]WDãWDFK w EU]\WZD x QDSU0RQ y 0\ãN y SODVWLNRZD� 
]Z\Nã z Qy0 VWRãRZ\ x OLQLMN y V]NROQD��ZDãH { G | FLDVWD��LJãD��RãyZHN x SLã y �DOE | FLHQN }
pilnik).  
6�G]��0 ~ WHU y<� Z\VWDUF] z WURFK F]DV � SR$ZLFL � Q y P\$OHQLH��Ez XSRU]�GNRZD �

VZy� FL� � UR]XPRZDQLD��VãRZQLFWZ | VWRVRZDQ ~�� W\ � FL�JX x NROHMQR$ � GR$ZLDGF]H� 
SURZDG]�F\F v G | Z\MD$QLHQL y Z�WSOLZR$F } ]DGDQ\F v�� S\WDQLX��GODF]HJ � Qy0 WQLH? 
 



7 � QL � Qy0 WQLH��W � P � WQLHP� QR0HP � 7QLHP � F]� SLãXMHP\" 2F]\P � Z\REUD.Q �
widzimy NRFKDQ� EDEFL NURM�F� $ZLH0� ERFKH � FKOHE � GX0\ 	 RVWU\ 	 QR0HP��%DEFL �
obejmuje bochen, SU]\NãDG � FKOH 
 G � IDUWXFKD (do serca!) ������ SLãXM � GX0\ 	 GãXJL 	
QR0H 	 E � SU]HFL� ��� QL � XV]NRG]Lþ��SU]HFL� ��� QL � ]JQLH$þ��SU]HFL� ������� FKRZD �
NV]WDã � NURPN � SU]\VWDM�F � G � SR]RVWDãH� F]$F � ERFKHQND� 
7DNL � SUDZG]LZ � FLFL � EH � SLãRZDQL � PR0Q � SU]\SLVD � W\ON � UF]QH� �QL �

elektrycznej!)    JRODUFH���%U]\WZ � WH0ZFKRG] ��� ZãR � SUDZL � MD � � PDVãR –  ale 
MHGQDN����EU]\WZ � ZãR � SLãXMH � PLQLPDOQLH��OHGZ � GRVWU]HJDOQ\ 	 UXFKH 	 DO � SLãXMH �
0DVã � SLãRZD � QL � PXVL� 
   O co chodzi? O ZHM$FLH �F] � ZWDUJQLFLH� w VWUXNWXUPDWHULDãX��]HUZDQL � ZL] �
RGSRZLHG]LDOQ\F � ] � XWU]\PDQL � MHGQROLWR$F � VWUXNWXU � SU]H � LQZD]M LQQHJ �
PDWHULDãX� NWyUHP � 1DWXU � GDã � ZLNV] � ZDUWR$F  7� !" $#&%(' WDN0 ) �]Z\NO ) MX0 QL )
1DWXUD * V]F]HJyOQL ) G + WH, RSHUDFM  GRJRGQ -/. V]WDã 0 �VNDOSHO� Qy0 1 WRNDUFH��EU]\WZD��
0\OHWND��LJãD��� :ãD$QLH�� 2 PR0 ) FKZLO SRP\$OP -3+ LJOH��7 4 R 5 UD] 4 Q 2 P\$ 6
SU]\FKRG]  P  0�GãR 7 ,Jã 2�8�2 VWU]\NRZ 2 VSRU]�G]RQ 2 SU]H 8 QDWXU 7 :FKRG]  �1 FLDã +
MD . EU]\WZ 291 PDVãR 7 1L ) GHPROXM ) VWUXNWXU\ 7 :FKRG]  MDNE- PLG] - �F + MHV 0
QLHSUDZG�� * F]�VWHF]NL��1L ) SLãXMH % :S\FK 2 VL Q 2 VLã� ' FLDã + DWDNRZDQ ) PDM� :
QLVNL )(;< =! SU]\MPXM ) W +>+ EF ) FLDãR W\ ? ãDWZLH, L ? RVWU]HMV 8�2@ FLH�V] 2 MHV 0 LJã 2 F]\O  
L ? ãDWZLH, ]QDMGXM ) VREL ) GURJ  $ ?A? QLH, PXV  UR]SLHUD B PDWHULD C NWyU - DWDNXMH�� 

0R0 ) F]D D ZUyFL B G + QDV]H, EDEN  GUR0G0RZH,E ]HVWDZX QR0\ F 2GU]XþP - ZDãHN��
E + ]GHPROXM ) QD ? EDEN QL ? XWQL ) FRNROZLHN��=GHPROXM ) MD . F]Rã G ZMH0G0DM�F - G +
ODVX��1y0 VSHãQ  QDV] ) RF]HNLZDQL 2 FKR B ÅZLyU - SROHF�µ��7HU 2H8 ZMH0G0DP - URZHUHP� 
&]$ I EDEN J SyMG]L K Q L VWUDW\ M %U]\WZ L PR0 K W K VWUDW N ]PQLHMV]\ I�L QDZH O ]XSHãQL K
]OLNZLGRZDþ� (Do lasu wrzucony oszczep).  LinLMND P 3U]HWQLH��DO K F Q W Q EG� ]D 
NURPNL R /\ãND S 6WRVXM T VL WDNL T 0\ãNRZ T SLãN U QS��G V VHU W 0yãWHJ V � X�W�Y Poich 
czasów” – V]ZDMFDUVNLHJR� Z[W WUDZ WQL T VL V]\EN V ZLUXM�F\P U 0\ãNDPL�� W QLþP U
gospodynie SRWUDIL� FL� \ WRU ] Ê SU]HãR0\ \ J V NUHPHP� 
,GHDOQ T FLFL T W V Ê E\ã V WDNLH��JG]L T  

1. nie ma wiórek –  odpadów 
2. REL T F]$F U PR0Q W Ê ]ã�F]\þ RGWZDU]DM� _ VWD ` VSU]H a FLFLD 

 
7DNLHJ V FLFL W QDZH ]Eb GR$ZLDGF]HQL c P\$ORZ\ d QL T SRZLQQ V VL RF]HNLZDþ��

PrzeciQDQL T W V MHV ] SURFH ef` U=TgV a bihjW _ Wgk ` ^ml 2EL T F]$F U RGVãRQLW T SU]H X
LQWHUZHQFM QR0 W � W W\ d EDUG]LHn SLã\ o V� hjp 0 ` H�� :\PDJDQLH��E ^ E\ã ^ WDNL T VDPH Z
SURZDG]L \ Ê PXVLDã V G V DEVXUGX�� 
8]DVDGQLþ S 3U]HWQLMP̂ VWR0H q UyZQROHJO T G V SRGVWDZ\ l *G\by obie odkryte 
SRZLHU]FKQL T E\ã̂ LGHQW\F]QH��W V VWR0H q QL T PyJãÊ E\ \ VWR0NLHP��   
 
&]̂ PR0Q W WUDNWRZD \ Qy0 MDN V SRZLHOHQL T�b V]HUH r XVWDZLRQ\F s LJLHã Sut MDNLP$

VWRSQL c PR0QD��DO TgU WD q ]DZV] T VSUDZ W NR�F] ^ VL Q W W\P��NWyU ^ PDWHULD v MHV ]
twardszy, ktyU ^ SLHUZV] ^ VL SRGGD��=DXZD0\ \ ãDWZ V MD q WQL T VL VWHDU\Q �$ZLHF� l
2VWÛ Qy0Z Z\GDZDã V E ^ VL��0 T SRZLQQ V E\ \ ãDWZR Z[W Z\FKRG] U Q W WR��0 T NUXFK̂
PDWHULD v QL T SR]ZDO W VL ÅUR]S\FKDþµ��3DUDILQ W VWUDF U NUXFKR$ \ MD q VL M� RJU]HMH��7D q
SU]HãDPDQ̂ RSy h SR]ZRO U Q W SU]HFLFLH�� 
'ODF]HJ w Qy0 WQLH" 3U]HFLH0 W w QL x MHV y SUDZGD��7QL x W\ON w QLHNWyU x PDWHULDã\� Tnie 

jH$ z|{ ZLHP} MD ~ FL� � �SLãRZDþ"� � 80\ZDM� � LJLH � EDEFL x �DOE w NUDZFRZH � SRVãXJXM� VL



naparstkami. Dlaczego? 'ODF]HJ � JZy.G. ZFKRG] ��� GHVN � WD � Eardzo nie chce 
ZFKRG]L � � EHWRQ" 
7Q�F��SLãXMHP� �Q � RJyã � PDWHULD 	 WD � MD � SLOQLNLH 
 SD]QRNFLH � 2VWU� Qy0 ]DSHZQL �

SLãRZDQL � Q � EDUG] � PDãH SRZLHU]FKQL � 0Dã � SRZLHU]FKQL � W � Z\VRNL � FL$QLHQLH 
MDNL � PR0Q � Z\ZU]H � Q � PDWHULDO �  (p = F/A;  FL$QLHQL ��� VLã � G]LHORQ � SU]H �
SRZLHU]FKQL� � SLãXMHP� PDã� SRZLHU]FKQL � ZL � PQLHMV]HJ � GRNRQXMHP �
]QLV]F]HQL � �LJã� ãDWZLH� ZHM$ ��� PDWHULD � QL0 QR0HP��� 
7UDZ�PR0Q � VNyU SU]HFL� � EROH$QL ��� JãERNR��0R0Q � WH0 SDSLHUHP � 3U]\URG �

GDã � SLã � U\ERP��VLHNDF] ��� Nã� ]ZLHU]WRP��G]LRE� � SD]XU\��0�Gã � R ! LJLH � RVWU]HMV] �
� NOHV]F] � VNXWHF]Q � MD " QR0\F � F]� LPDGãD�� #

F]ãRZLHN��SRGSDWUXM� � SU]\URG Z\SURGXNRZD � PDV]\QN G � PLVD� SLã
WDUF]RZ� � Qy0 WDUF]RZ � G � NURMHQL � FKOHE � F]� ZGOLQ��WRNDUN��KHEHO (strug –  
EDUG]LH� S � SROVNX� � VLHNLHU � VLHNDF]��JZR.G]LH��LJã� � SLQHVNL � QR0 ��� QR0\F �
�FLHNDZ � SRã�F]HQL � NOLQ �$� G.ZLJQL� –  temat przy lekcji o maszynach prostych), 
golarki i gilotyny introligatorskie czy hutnicze �ZLHONL � FL$QLHQLD���, szable i dzidy 
(wielkie SUGNR$FL��SG\�. Lista GãXJ �$� RWZDUWD.  
$0 VL SURV � E � ]DDSHORZDþ��XZD0DMFL � Q � QR0H� One U]HF]\ZL$FL � WQ� �%�%�%�&� MX0 FK\E �

wiemy dlaczego.  
 
WD 
 
36��0R0 � NWR$ ]HFKF � EDUG]LH� V]F]HJyãRZ � SRWUDNWRZD � WHPDW ' %DUG] � E\ ( E\ �
]RERZL�]DQ\��JG\E � QS��NWR$ NLON � Vãy � QDSLVD �)� WDNL ( ]MDZLVN * QS��MD "
VW\PXORZDQ � HPLVM � HOHNWURQyZ��2ND]XM � VL��0 � JG� $ZLH0 � RGVãRQLW� �QS��SU]H �
FLFL � F]� SLãRZDQLH + SRZLHU]FKQLPHWDO * ]EOL0� VL G � OLF]QLN � HOHNWURQyZ��W �
]DXZD0 � VL Z]PRFQLRQH �,� F]DVH ( ]DQLNDM�F � SURPLHniowanie.  

=MDZLVN � W � ZL�0 � VL � WHPDWH ( FKRþE � SU]H � WR��0 � SU]HFLH0 LQWHUZHQFM �
VNDOSHOH ( F] � SRW0Q� JLORW\Q� � PDWHULD � W � EXU]HQL � VWUXNWXU� ZHZQWU]QH�-�
NV]WDãWRZDQL * NWyUH� HOHNWURQ� RGJU\ZDM� LVWRWQ� URO��&LFL � W � VZHJ � URG]DM * ÅNL�-�
mrowisko” ��W � EUXWDOQ � LQWHUZHQFM �.� XVWDORQ� SRU]�GHN��7 � PXV � EROHþ�� 
 
 


