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1.Ilnanupyembie pe3yabTaThl OCBOEHHUS Y4eOHOI0 nmpeamMera « XuMHs»




1.1. JInyHOCTHBIE pe3yJIbTAThl OCBOECHHS Y4eOHOI0 nmpeaMeTa
«XuMHA»
B cgpepe nuunocmuvix ynueepcanvuvix yueonvix Oeiicmeuii 'y ooOyuaroujuxca OynyT
c(OpPMHPOBAHBI:

8 k1acc | -yMeHue oco3HaBaThb €IUHCTBO M LIEJIOCTHOCTh OKPY’KAIOLIETO MHMpPA, BO3MOXKHOCTH €TO
MO03HABaEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUI HAYKHU;

-TIOCTENICHHO BBICTPAaUBaTh COOCTBEHHOE 1I€JIOCTHOE MUPOBO33PEHHUE;

-0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE M B paMKax
CaMOCTOSITENIbHON AEATEIbHOCTH BHE LIKOJIBL;

-OLICHUBATh JKM3HEHHBbIE CUTYallud C TOYKH 3peHHs Oe30macHoro obpaza XKHU3HHM H
COXpPaHEHHMs 3/10POBbSI;

-OLICHUBATh 3KOJIOIMYECKUH PUCK B3aMMOOTHOLIEHUH YeI0BeKa U IPUPOIBL;
-(I)OpMI/IpOBaTB 9KOJIOTUYCCKOC MBIIJICHHUE: YMCHUC OLICHUBATHL CBONO ACATCIIBHOCTHL U
MOCTYIKU JPYTUX JIOAEH C TOUKU 3pEHUS] COXPAHEHUsI  OKPY’KaIoILEl Cpesibl — rapaHTta
JKU3HU 0JIaronoJiyuus Jroaei Ha 3eMie;

9 -B IIEHHOCTHO-OPHEHTAIIMOHHOH cepe - TyBCTBO TOPJOCTH 32 POCCUHCKYIO XUMHUYECKYFO
KJIacC | HayKy, TYMaHH3M, OTHOIICHUE K TPY/Y, LIEIeyCTPEMIICHHOCTh;, BOCIIUTAHHE POCCUHCKON
TpaXXIaHCKOW HICHTUYHOCTH: MATPUOTU3MA, JIIOOBU U yBakeHHs K OTedecTBy, UyBCTBa
TrOp0CTH 3a CBOKO Ponuny;

-popMHUpOBaHUE OTBETCTBEHHOI'O OTHOIICHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOyyaromerocss K CaMOpa3BUTHIO W €aMOOOpa30BaHMIO Ha OCHOBE MOTHBAIMH K
00y4YEHHUIO U TTO3HAHMIO,

-3HaHUE OCHOB 3JI0OPOBOT0 00pa3a KU3HU U 310pPOBbECOEPETatoNINX TEXHOIOTUIA;
-TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa3oBaTeIbHON

TPaeKTOpUH;

-(opMupOBaHUE TUYHOCTHBIX MPEJICTABICHUNA O LIEJIOCTHOCTU IPUPOIBI,
-(opMupoBaHKE TOJEPAHTHOCTH U MHPOIFOOHS;

YMEHHUE YIPaBISATh CBOCH MTO3HABATEIBHOM

JeSITeIbHOCTHIO;

OCBOCHHE COIMAJbHBIX HOPM, MPaBUJ MOBEJCHHUS, posield U (POpM COIMATIBHON KHU3HHU B
rpynmnax 1 coooIecTnax,

-popMHUpOBaHUE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEACHHUSA, OCO3HAHHOTO M
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTYTIKAM;

-popMupoBaHNEe KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHH U COTPYJHHUYECTBE C
YUUTEISIMH, CO CBEPCTHHKAMH, CTApIIMMU M MIAIIIMMU B Tpoliecce 0O0pa30BaHHOIA,
0OLIECTBEHHO NOJIE3HOM, yueOHO-HCIIe10BaTENIbCKON, TBOPUECKON U APYTUX BHUIAX
NesITebHOCTH;

-(opMupoBaHre IEHHOCTH 3A0POBOrO M 0€30MacHOro o0pasa >KU3HHU; YCBOCHHE MPABHI
WHAMBUIYAIBHOTO M KOJUJIEKTUBHOTO O€30MacHOrO TIOBEJEHUS B Upe3BbIYANiHOU
CUTYalUsX, YITPOXKAIOIIUX KU3HU U 370POBbIO JIIOJIEH,

-popMHUpOBAaHUE OCHOB 3KOJOTMYECKOTO CO3HAHUS HA OCHOBE NPU3HAHUSA LIEHHOCTU
JKU3HU BO BceX €€ TPOSBICHUSIX U HEOOXOIWMOCTH OTBETCTBEHHOIO, OEpeKHOTro
OTHOIICHHUS K OKPYKAIOIEeH cpefie U palMOHAIBHOTO IPUPOI0TIOIH30BAHHMSI




1.2.MeTanpeaMeTHbIe Pe3yJbTAThl OCBOEHUSI YUeOHOI0 NpeaMeTa «XUMHUD)

PeryastuBubie YY | Io3naBarenbHbie YY /] KomMMyHukaTUBHBIE
YVA
8 Oobyuaromuiicss cmoxet: | O0yyaroumuiicsi CMOXKeT: Oo0yuarommuiicst
Kinac | CaMOCTOATENBHO CTAaBUTh | aHAJIM3UPOBATE, CpaBHUBATH, | CMOKET:
¢ HOBbIC Y4YeOHBIC LEIU H KiIaccupupoBath U 0000mare | IPEABUACTD
sajaun,  YCTAHaBIMBATE | gyayryy y  sgpnenns;  BbIABNATH | (IPOTHO3HPOBATH)
1eJIeBbIE TIPUOPUTETHI
6 PHOp > | IpUYMHEL M CNEACTBHSA TIpOCThIX | TOCTCACTBHA
O OHApYHIBIT ! SIBIICHUII; OCYIIECTBIISITh KOJTCKTHBHBIX
opmynmposars ’ pEIIeHnit; B3TIIAHYTH
npoGiemy; CpaBHEHUE, KIIacCU(UKAIIUIO, Ha cuTyamo c
CaMOCTOSITENTEHO BBIOMpas
CaMOCTOSTEIILHO p [O3HIMH JIPYTOrO, HE
aHAJIU3UPOBATh CJIOBUS
p y OCHOBAaHMA M KPUTCPHH UM | yrpy  ga  KOHQIIMKT
OCTHKCHHSI e Ha o
A B! YKa3aHHBIX JIOTHYCCKUX ONepalyit; | ypy pelLICHHIH
OCHOBE BBIJICIICHHBIX
CO31aBaThb CXEMAaTHUYCCKUC BOIIPOCOB,;
YUIUTEIIeM OPHUEHTUPOB
. . MOJIENH c BBIIEJICHUEM | ciocOOCTBOBATh
JICHCTBITH B HOBOM | MIECTBEHHBIX  XapaKTEPUCTHUK i
Marepuaie; O}éBeKTa' POy KTHBHOH
CUCTEMATU3UPOBATH ’ KOOIEpALIHH;
COCTaBISITh TE3UCHI, pPA3IUYHBIC
KPUTEPUU  TUIAHUPYEMBIX o0CyXIaTh
BU/IbI TUIAHOB (IIPOCTHIX, CIIOKHBIX
pe3yJabTaTOB M OLECHKHU a (p ’ pa3IuyYHbIe TOYKHU
cBOEH JCATCIIBHOCTH, 1 T'H')' 3peHUs u
OT6MpaTh  MHCTpyMeHTBI | YMETb  ONPEACNATE  BOSMOXHBIC | oo Gorepary, oGmIyTo
IJId  OILICHUBAHUI cBOoel | HICTOYHUKU H€06XO£[I/IMI)IX MO3HILINIO;
JIeATEIbHOCTH, CBEJICHUN, MPOU3BOJUTHh TOWCK | ®CHOIBb30BATH
OCYIIECTBJIATE uHPOpMAITUY, AHAIM3WPOBATh U | aleKBATHBIE u
CaMOKOHTPOJIb CBOCH | olieHuBATH €8 1OCTOBEPHOCTH; pa3zHO0OpasHbIe
eATeTHbHOCTH B )
ﬂaMKaX E— BbIOMpATH HaubOonee | FA3bIKOBBIC CPEIICTBA;
p . P . s dexTuBHBIE CIOCOOBI pemieHus | B AUCKYCCHH  yMEThH
yCIIOBUH U TpeOOBaHUI;
3a7a4 B 3aBUCHUMOCTH OT | BBIIBHI'ATb
yCTaHABIIMBATh CBSI3b .
KOHKPETHBIX yCIIOBUH U | KOHTPApPTyMEHTHI,
MEXITY MOJTYYCHHBIMHU 5 .
WHIMBUIYyaIbHBIX 0COOEHHOCTEN
XapaKTepUCTUKAMU JHBHIY nepepasupoBaTs
MO3HABATEJILHOT'O CTHUJIS;
npoIyKTa - ; CBOIO MBICIIb (BJIa/ICHHE
XapaKTEPUCTHKAMH CT];\)lOI/ITB CXEMY, AJITOpUTM MEXaHU3MOM
mpomecca  nesrenproCTH, | ACHCTBHAL, WCIIPABIIATH I/IJ'II:I 3 KBHBATEHTHEIX
1o 3aBepienuy | BOCCTAHABIMBATL  HCUSBCCTHBIM | 3anven);  MCIONB30BATh
JEATENLHOCTH; paHee  ajiroputM  Ha  OCHOBC | xommproTepHBIE
CAMOCTOSTENPHO ~ MOKeT | UMEIOIIErocs 3HaHust 00 00BEKTE, | ravpomorun ISt
CBOET0 ycrexa U | aITOpUTM, MHQOPMALMOHHBIX U
Heycrexa, HAXOJIUTh | CTPOUTh JOKA3aTeNbCTBO: MPSAMOE, KOMMYHUKAIHOHHBIX
CIIOCOOBI BbIXOZa U3 | KOCBEHHOE, oT MIPOTUBHOIO; yU4eOHBIX 3a1ad, B TOM
CUTYaINH Heycrexa
yan y » | aHanmM3upoBaTh/pedaeKcupoBaTh uhcie:  BBHIYMCIICHHE,
OCYIIECTBIIATH OIIBIT pa3pa60TKI/I U pealiu3allv¥ | garmmcague UuceM
TTO3HABATCITLHYIO 4eOHOr0 MPOEKTa, HCCIEIOBAHUS 7 ’
pedecuio JeHCTRHI, y p ) i § COUYMHEHHUM, IOKJIaa0B,
BHOCHTb KODPCKTHBBI B Ha OCHOBE NPEIIOKEHHOH | pedepaToB, CO3TaHHUE
BBITIOJIHCHUE HeﬁCTBHﬁ; HpOGJIeMHOI/I CUTyaluu, | IIPC3CHTALlUH.
OCYIICCTBJISITh  KOHTPOJIh | IOCTABICHHOU LEeIn W/AIn Ooyuarowuiica




[0 pe3yJIbTaTy U crocoly
JIEUCTBUI; MPOSABIIATH

Oobyuarwuiica nonyuum
603MOICHOCHb
Hayyumupca: npeonazams
U3MeHeHue
xapakmepucmux
npoyecca 0715 NOLYYEHUs.
VIAYUUEHHbIX
xapakmepucmux
npooyKma,

Modicem  npocHO3UPOBAMb
anvmepHamugHvle
pewenus;

3a1aHHBIX KPUTCPUCB OLCHKU
MPOTyKTa/pe3ynbTaTa;
PE3IOMUPOBATH TJIABHYIO
UJICIO TEKCTa;

COITOCTABIIATh OCHOBHBIC
TEKCTOBBIC u BHCTCKCTOBBIC
KOMIIOHCHTHI, COITOCTaBJISIET
Pa3HBIC TOYKH 3pCHHUA W PA3HBIC
UCTOYHUKKM  uHbOpMaluu 1O

3aJJaHHOM TeME;

neJiaTb BBIBOJAbI U 3aKJIKOUYCHUA O
HaMepeHI/IﬂX aBTopa NN I‘J'IaBHOI\/’I
MBICIIH TEKCTA, ZenaTh
B3aMMOCBS3b HH(POpPMAIIMH TEKCTa
C JIMYHBIM >KMU3HECHHBIM OIIBLITOM;

OCYIIECTBIISTh CpaBHEHHUE,
CepHalvio ¥  KIacCU(UKAIHUIO,
CaMOCTOSATEILHO BEIOHpast
OCHOBaHUSI M KPHUTEPUH  JJIA
yKa3aHHBIX JIOTHYECKHX
oneparnui. Ocy1ecTBiATh
JIOTHYECKHE OTIepaINH
(ycraHoBneHue POIOBHIOBBIX

OTHOIIICHUH, TTEPEX0]T
KOJIMYE€CTBO-KA4€CTBO U JIP.)

Ooyuarowuiica noayuum
603MOMCHOCHb HAYYUMbBCA:
OpUEHMUPOBAMbCS u
B0CHPUHUMAMD meKkcmol
Xy00HCeCmBEHHO20, HaY4HO20,
nYOIUYUCMUYECKO20 u
ouyuanvHo-0enosoco - cmuel;
OpUEHMUPOBAMbCS 8

cooepoicanuu mexkcma, NOHUMAmMy
YenoCmHbll  CMbICI  meKcma,
CMPYKmMypupo8ams mekcm;

cmpoumaos Jozuveckoe
paccyofcdeHue, eKJIouarnuee
ycmaHoeieHue NpUYUHHO-

CNleOCMBEHHbIX CBA3eI,

noayuum
603MONCHOCHb
Hayyumoca:
NOHUMAMb — NO3UYUIO
opyeoeo, paziuyaem 6
e20  peyu:  MHeHue
(mouxy 3peHus),
00Ka3amenbCmeo
(apeymenmul),
Gaxmeol,

2unomeswvi, meopuu;




PeryasituBubie YV |

ITo3naBarenbHble YY /]

KoMmyHuKaTuBHBIC
YYI

Kaacce

Ooyuarwmmuiics

CMOJKeT:
aHAJIN3UPOBATh

CYLIECTBYIOIINE U
IUIAaHUpOBaTh  Oyaymiue
o0pazoBarenbHbIE
pe3yJbTaThl;
UACHTU(ULIUPOBATH

COOCTBEHHBIE TPOOJIEMBI
U OIpEAETSATh TJIABHYIO

npo0diemy;

BBI/IBUTaTh BEpCUU
pemenus po0JieMbl,
dbopmynupoBaTh

TUIOTE3bl, TPEIBOCXUIIATD
KOHEYHBIN pe3yJibTar;
CTaBUTh LeNb

JIeITCIIbHOCTH Ha OCHOBE
OTIPENICTICHHON TMPOOIEMBI
u CYIIECTBYOIIHX
BO3MO>KHOCTEH;

dbopMyupoBaTh yueOHBIC

3aJa4un Kak maru
JOCTHIXKCHUA
IIOCTaBJICHHOM Jatsaiese
JCATCIIBHOCTH,

OTIpeIeNIATh JAeUCTBUE(S) B
COOTBETCTBUH C y4eOHOU U
MO3HABaTEILHON 3aJadeii,
COCTaBJISITh AITOPUTM
JICUCTBUIA B COOTBETCTBUU
c y4eOHOM "
MMO3HABATCIBHOM 3aJaucii;
000CHOBBIBATh u
OCYILECTBIISATH BBIOOD
HanOonee  APPEKTUBHBIX
croco6oB pelieHus
y4eOHBIX u
MO3HABATENLHBIX  3a7ad,

OTIpEeCIIATE/HAaXOUTh, B

O0yyarommiics CMOJKeT:
noaouparthb CJIOBa,
COIOTYMHEHHbIE KIIFOYEBOMY
CIIOBY,  ONpPEACIAIONIME  €ro
HpPU3HAKU U CBOMCTBA;

BBICTpanBATh JIOTHYCCKYIO LCIIb
KJIFOYEBOI'0 CJIOBa n
COIMOAYUHCHHBIX €MY CJIOB;

BBIICIIATE IMPHU3HAK [OBYX WA
HCCKOJIBKHUX npeaIMCTOB

00BACHITH

HIIH
SIBIICHUN W 1704
CXOJICTBO;

CTPOUTD PACCYKIACHHE OT OOIIHNX

3aKOHOMEPHOCTEM K YacCTHBIM

SBJICHUSIM M  OT  YacTHBIX
SIBIICHUH K oommmM
3aKOHOMEPHOCTSIM; CTPOUTH
paccyxIeHue Ha OCHOBE
CpaBHEHHUS PEeIMETOB u
SIBIICHUW, BBIIENSS TIPU  ITOM
o0mue Tpu3HAKW;,  U3JIarath
MOJTyYCHHYIO

uHbOpPMaIUIO, UHTEPIIPETUPYS €€
B KOHTEKCTE pellaeMoi 3ajauu;
CaMOCTOSITENIbHO yKa3blBaTh Ha
uHGOpPMAIIUIO, HYKJIAIOLIYIOCS B
MIPOBEPKE,

npeiaraTh 1 IPUMEHATh COco0
MIPOBEPKH JIOCTOBEPHOCTH
uHbopMaIuy;

BepOanM30BaTh 3MOIMOHAIHLHOE
BIIEYATIICHUE, OKa3aHHOE Ha HETo
UCTOYHHUKOM,;

OOBSCHATH SABJICHUS, IMPOLCCCHI,

CBSI3U u OTHOIIICHHUS,
BBISBJISIEMBIC B X0JIe
IMO3HABATCIILHOM u
HCCJIeI0OBATEIbCKOM

JIEATEIbHOCTH (mpuBOAUTH

Oo0yuarommiics
CMOJKeT:
ONpENENATh BO3MOXKHBIE
poaM B COBMECTHOM
NeSATEIbHOCTH; UrpaTh
ONpEIEICHHYI0 pOJIb B

COBMECTHOU

NEeSITeNIbHOCTH;

MIPUHUMATH MO3ULUIO
co0ecelHUKa,  MOHHUMAs
TTO3UIIHIO Jpyroro,

pa3iuyath B €ro peYH:
MHEHHE (TOUYKY 3peHus),

JI0Ka3aTeIbCTBO
(aprymeHThI), (haKThr,
TUIOTE3HI, AKCHUOMBI,

TCOpUHU; ONPCACIATL CBOU

JEUCTBUS M JCUCTBUSA
napTHepa, KOTOpbIE
CIIOCOOCTBOBAJIH WA
MPENATCTBOBAIN
IIPOyKTUBHOU
KOMMYHUKAIUU; CTPOUTH

IIOBUTUBHBIC OTHOUICHUSA
B Tpolecce ydeOHOH w
M03HABATEJILHOMN
NEeSTeNLHOCTH;
npeiaraTh
AJIbTCPHATHUBHOC
penieHne B KOH(MIUKTHON
CUTYAIIUH;

BBIICISATh OONIYI0 TOYKY

3p€HHsT B JIUCKYCCHH;
JIOTOBApUBATHCS 0
MpaBUjIax ¥ BOIIPOCAX IS
o0Cy)KIeHUS B
COOTBETCTBUU c
IOCTaBJIEHHOMN nepen
1§0)%108(0)7 3a7a4ei;

OpPraHU30BHIBaTH yueOHOE




TOM YHUCJIIC us3
MMPEATOKEHHBIX
BAapHWAaHTOB, YCJIOBHUA JIA

BBITIOJTHCHHUST YYCOHOH W
MO3HABATEIBbHON  3aja4u;
BBICTpAauBaTh JKU3HEHHBIC
IUTAHBI Ha KPaTKOCPOYHOE
Oynyiee (3asBIIATH
1IE€JIEBBIE
CTaBUTH aJe€KBAaTHBIE UM
3aJaud = W TpejJiarath
NEHCTBUS, YKa3blBas W

000CHOBEIBas JIOTUYCCKYHO

OpPUEHTHPBHI,

MOCJIEI0BATEIbHOCTD
1I1aroB);  BbBIOMpaTh U3
NPEeIO’KEHHBIX u
CaMOCTOSITENIBHO ~ HMCKAaTh
CpeICTBa/pecypChl VTS
peleHus

3aa4i/JOCTHKEHUS 1ETIH;
COCTABJIATh IUIAH PELICHUS

npo0sieMbl  (BBINOJIHEHUS
NPOEKTA, MIPOBEICHUS
WCCJICIOBAHMS ),
TUTaHUPOBATH u
KOPPEKTHPOBATh CBOIO
WHIBHYTbHYIO
00pa3oBaTENBHYIO
TPAEGKTOPHUIO. ONPEACTAThH

COBMECTHO C IIEaroromM u
CBEpCTHUKAMHU  KPUTEPUHU
TUTAHUPYEMBIX

pe3yJbTaTOB M KPUTEPHH
OLIEHKU CBOeH yueOHOMU
NeSITeTbHOCTH;

CUCTEMATHU3UPOBATh (B TOM
qucie BBIOMpATh

MPUOPUTETHBIC) KPUTEPUU

TUTAHUPYEMBIX
pe3yJIbTaTOB M OLIEHKH
cBOeH NeSITeNbHOCTH;
oTOMpaTh  HWHCTPYMEHTHI
JUIsL  OLIEHUBAHUS CBOEH
NeSITeIbHOCTH,

OCYILECTBIIATH

OOBSICHEHHE C  H3MEHCHHEM
dhopmbl MIPEICTaBIICHHUS,;
OOBSACHATH, JCTATU3UPYS WIU

0000111251, 00BSICHATE C 3aJaHHOM
TOUYKH 3pEHUs);
enatb  BBIBOJ

Ha OCHOBC

KPHUTHYECKOTO aHalin3a pa3HbIX

TOYEK 3pEHUs, TOJATBEPKIATh
BBIBOJT COOCTBEHHOU
apryMeHTaluen 1500051

CaMOCTOSITENIGHO ~ TIOJyYECHHBIMHU
JAaHHBIMA. 0003HA4YaTh CUMBOJIOM

U 3HAaKOM  TpeaMeT  W/WiH
SIBJICHUE; OIIPEAEIATh
JOTUYECKHUe CBSI3U MEXITy

npeamMeTaMu W/WIIH SABJICHUSAMU,
0003HaYaTh JaHHBIC JIOTHYCCKHEC
CBjA3M C TIIOMOIIBKO 3HAKOB B

cxeme;
co3JaBaTh  aOCTPaKTHBIH WM
peanbHBIN 00pa3 mpeaMeTa u/mim
SIBJICHUS,

CTPOUTH  MOJENIb/CXeMy  Ha

OCHOBE YCJIOBHI 3a7aud W/WIN

criocoba  pelieHus — 3aJavu;
CcO3JaBaTh BepOaTbHBIC,
BCIIICCTBCHHBIC n

WH()OPMAITMOHHBIE MOJEIH C
BBIJICIICHUEM CYIIECTBEHHBIX
XapaKTEPUCTHUK OOBEKTa IS
ompezeNneHus crnocoda pereHus
3aJ@a4d B  COOTBETCTBHH C
CUTYyaLUE;

peoOpa3oBLIBATh

18(SA18:310) BBIABJICHHUA

MOIENH C
001X
3aKOHOB, OTIPEICIISIOLIIX

JAHHYIO TPEMETHYIO 00J1aCTh;

CTPOUTH J0Ka3aTCIbCTBO:
IIPsSIMOCE, KOCBC€HHOC, OoT
IMPOTHUBHOTO;

aHATM3UPOBATh/pedIIeKCUPOBAT
b OMBIT  pa3pabOTKH u
peanu3anuu y4yeOHOTro MpOEKTa,

UCCJIEIOBaHMsI (TEOPETUYECKOTO,

B3aNMO/JICVICTBHE B
rpy1ime (ompenensTh
obmue LI,
pacnpenensirtb ponu,
JIOTOBApUBATHCSA JIPYT C
apyroMm  u T. ].);
yCTpaHsATh B paMKax

Iuanora  paspbiBRI B
KOMMYHHKAIUH,
00yCIIOBJICHHBIE
HEMOHUMaHUEM/HEeMPUSITH
eM co CTOPOHBI
co0eceTHUKa 3a/auH,
(dbopMBI WK Ccomep KaHUS
JManora. OTIpeIeIIsATh
3a/lady KOMMYHUKAIUU |
B COOTBETCTBHH C HEWH
oTOUpaTh peueBbie
CpEICTBa;

MPEACTABIIATh B YCTHOU

WM IUCbMEHHOU dopme

pPa3BEpHYTHII IJIaH
COOCTBEHHOM
NeSITeNbHOCTH;
co0uo1aTh HOPMBI
nyOauyHOM  peun U

periiaMCeHT B MOHOJIOTC

51 JUCKYCCUU B
COOTBETCTBUU c
KOMMYHUKAaTUBHOMN

3aja4ueii; BEICKa3hIBaTh U
000CHOBBIBATHL MHEHHE
(cyxneHnue) "
3arpaniuBaTh MHEHHE
mapTHepa B paMKax
JIAAJIora;

IIPpUHUMAaTb PCHICHHUC B

Xoze Janora "
COIJIACOBBIBATE €TI0 C
co0eceqHUKOM;

CO3/1aBaTh MUChMEHHBIC
KIMIIUPOBAaHHBIE» U
OPHUTMHAJIBHBIE TEKCTHI C
UCIIOJIb30BAHUEM

HEOOXOJIMMBIX PEUYEBBIX




CaMOKOHTPOJIb CBOE
JEATEIbHOCTH B paMKax

MPEIOKEHHBIX YCIOBUH U

TpeOoBaHMIi;

OLICHUBATh CBOIO
JeSITeTbHOCTb,
apryMeHTUpyss  I[PUYUHBI
JOCTHIXXCHU A HIJIN

OTCYTCTBHUSI IJIAHUPYEMOTO
pe3ynbTara;
JIOCTaTOYHBIC

HaXOJIUTh
cpencTBa
JUTSL BBITIOJTHEHUS YICOHBIX
JIeUCTBUI B
VM3MEHSIOLIEHCS CUTyalluu
W/WMU  TPU  OTCYTCTBUH
TJIAaHUPYEMOTO

pe3ynbpTata; paboTas 1Mo
CBOEMY IUIaHY,
KOPPEKTUBBI B TEKYIIYIO
EeITEIbHOCT, Ha OCHOBE

aHaJIi3a

BHOCHUTDH

U3MEHEHU M
CUTyallMu JUIsl TOJy4EeHHs
3aIJTAaHUPOBAHHBIX
XapaKTePUCTHK MPOIYKTa/
pe3ynbTara;

CBEPSITh CBOU JIEUCTBUS C

LIENBIO u, npu
HEOOXOIMMOCTH,
UCTIPABIISATH OILITUOKHU
CaMOCTOSITEIILHO;
ONpEeAEIATh KpUTEpUU
MPaBUIILHOCTH
(KOpPEKTHOCTH)
BBITTOJTHEHUS y4eOHOU

3ala4yi; aHaJIUu3upoBaTb U

000CHOBBIBATH
IPUMEHEHUE
COOTBETCTBYIOIIETO
HHCTPYMECHTApHS JUISt
BBITIOJTHEHHS yaeOHOU
3a7a4H; ¢BOOOIHO
ITOJIb30BaThLCS
BBIPaOOTaHHBIMHU
KPUTEPHUSIMU  OIICHKH U
CaMOOIIEHKH, HCXOIs W3

SMIMPUYECKOTO) Ha  OCHOBE

MPEI0KEHHOMN poOIeMHOI
CUTyallMH, IOCTaBJIECHHON Lenu
u/vm

3aIaHHBIX  KPUTEPHUEB

OLICHKH  MpOJyKTa/pe3yibTaTa.
HaXOJUTh B TEKCTE TpeOdyeMyro
UHPOpPMALUIO (B COOTBETCTBHH
C LEeJISIMU CBOEH JeSTebHOCTH);
OpPUEHTUPOBATHCS B

COACpKaHNU TCKCTA, NNOHUMATH

LEJIOCTHBIA  CMBICII  TEKCTa,
CTPYKTYPUPOBATh TEKCT;
YCTaHaBJIMBAaTh B3alMOCBS3b

OIIMCAaHHBIX B TEKCTE COOBITHH,
SIBIICHUH, IPOLIECCOB;
pE3IOMUPOBATH IIIaBHYIO UEHO
TEKCTa;

KPUTHYCCKHA OIICHUBATh

cofepxkanue 1 popMmy TekcTa.

Ooyuarowuiica
603MONCHOCHIL HAYUUMBCA:
npeomemsl U

noyuum

0bveournamos

A6IEHUS 6  epynnwl no
onpeoeneHHbIM NPU3HAKAM,
cpasHusamo,

Karaccuguyuposams u

0600wamo ghaxmol u s61eHUSL;
8blOe/IsAMb  s6lleHue U3 o0oue2o

pAda Opyeux aeieHull;

onpeodensimos  00CMoAmMeNbCmaa,

Komopble npe()mecmeoeaﬂu

603HUKHOBEHUIO C643U MeDfC()y

AGNEHUAMU, u3 omux
obcmoamenvcme 6b10eIAMb
onpeoensuue, cnocobtvle
ObImb NPUYUHOU 0aHH020

SA6/IEHUS, BbIAGNISAMb NPUYUHBL U
Ceo0Ccmeust s6aAeHUlL;
no

nepesooums  CILONCHYIO

cocmagy  (MHO20aCNeKmHyIo)
uHgopmayuro u3z epaguieckoco
unu Gopmanuz08annoco

(cumeonbHO20) npedcmasieHus

CPEACTB;
BepOaJIbHBIC

UCIIOJIb30BATh
cpencTaa
(cpencTtBa  JIOTHYECKOI
CBH3I/I) J1s1  BBIACJICHUA
CMBICJIOBBIX 0JI0OKOB
CBOETO  BBICTYIUICHUS,
UCIIOJIb30BAaTh

HEeBepOaJbHBIC CPEIICTBA
WITH HaIJIsAHbIC
MaTepHaIbl,

MOJITOTOBJICHHBIE/0TOOP
a HHBIC noj
PYKOBOJCTBOM YYUTEA;
JeNaTh OLICHOYHBIH
BBIBOJL O JOCTHXXCHHUH
eTTH

HCIIOCPCACTBCHHO IIOCJIC

KOMMYHHKaIIUA

3aBCPILICHUA
KOMMYHUKATHBHOT'O
KOHTAaKTa n
000OCHOBBIBATh €ro.
aCJICHAaIIpaBJICHHO

UCKaTh M HWCIIOJIH30BATh
nH(GOpPMaILMOHHbBIE
pecypchl, HEOOXOIUMBIS
JUTSL pEIICHUs] YI€OHBIX U
MPAKTHYECKUX 3373y C
TIOMOIIIBEO
UKT;
CTPOUTH U HCIIOIH30BATh

CpEnCTB
BBIOUPATH,

aJICKBaTHYIO
UH(POPMALMOHHYIO
MOZETb s Tepeladyu

CBOUX MBICIIEH
CpeacTBamMu
€CTECTBEHHEIX u

(GOpMaJIbHBIX SI3BIKOB B
COOTBETCTBUU c
YCIIOBUSMU
KOMMYHUKAIUH;
BBIJICIISTD
uH(GOPMaIMOHHBII
aCIeKT 3aJa4H,
ONEepUpPOBATh JITAHHBIMH,

HCIIOJIB30BAaTh MOACIb




HeId W HMMEIOLIUXCS
KpUTEPHUEB, pasnudas
pe3yapTaT W CIOCOOBI
JIEHCTBHIA;

00OCHOBBIBATh
JIOCTHKUMOCTD e

BBIOpAHHBIM CIIOCOOOM Ha

OCHOBE OIICHKH CBOMX
BHYTPCHHUX PECYPCOB U
JOCTYITHBIX BHEIIIHUX
pecypcoB; GUKCUPOBATH U
aHAJIM3UPOBATh TUHAMUKY
COOCTBEHHBIX
00pa3oBaTeNbHBIX
pe3yNbTaToOB. HAOIIOIAThH

N aHaJIu3upoBaTb CBOIO

y4eOHYI0 u
MO3HABATEIILHYIO
JIEATENBHOCTD u
JIEATENBHOCTD JIPYTHX
oOyJaromuxcs B
nporecce
B3aMMOIIPOBEPKU;

COOTHOCUTBH pEaJbHbIE M
IJITAHUPYEMBIE
pe3yJIbTaThl

VH]JIUBUIY ATbHOMN
00pasoBaTenbHON

ACATCIIBHOCTH MW JACJIAaThb

BBIBOJIBI;
MMPpUHUMATDb pemicHuc B
y4eOHOH  cuUTyaluu |
HECTH 3a HETro
OTBETCTBCHHOCTD,
CaMOCTOSITEITLHO
OMPCACIIATH MMPUYIKUHBL
CBOETO ycrexa 17001
HCyCIICXa u HaxXoJUuThb

CHOCOOBI BBIXO/a us3
CUTyaluu HEyCIexa,
PETPOCTIEKTUBHO

OTIPEICTIATH, KaKue
JEUCTBUS II0 PEIICHUIO
y4eOHOM  3amauM WU

rapameTpsl 3TUX JIEUCTBUI

6 meKkcnmoeoe, u Ha060p0m;

cmpoumbs cxemy, ajmeopumm

delicmeus,  UCNpasiIamv — UlU

B80CCMAHABGIUBAMb HEU38ECIHbIIL

pamee  an2opumm Ha  OCHO8e
umernuecocs 3HAHUS 06
obvexme, K KOMOpOMY

NPUMEHAEMCSL AN2OPUMM,
8bISAGISIMb U HA36IEAMb NPUHUHDBL
cobbimus, A61eHUsl, 8 MOM YUCe
B03MOJICHblE NPUUUHBI/HAUOOee

6eposimHvle NPUYUHDL,
B03MOJHCHbLE nocneocmeus
3a0anHo NPUYUHDL,

CAMOCMOSIMENbHO  OCYUWeCMEIAs
NPUYUHHO-CTLeOCMBEHHbI
aAHAU3;

petieHus 3a/1a4u;
HCIIOJIb30BaTh
KOMIIBIOTEPHbIE
TEXHOJIOTUM  (BKJIOYAst
BEIOOD a/ICKBaTHBIX
3aaue
HHCTPYMEHTAITBLHBIX
POrPaMMHO-
anmnapaTHBIX CPEACTB U
CEPBUCOB) I PEIICHUS
UH(GOPMAITMOHHBIX u
KOMMYHHKAITMOHHBIX

y4eOHBIX 3aJa4, B TOM

quCIie: BBIYKCIICHUE,
HaIrMcaHue THCceM,
COYMHEHUH, JIOKJIAJIOB,
pedepaTtoB,  co3gaHue

npe3eHTauu 1 Jp.;
UCTIOJIB30BATh
UHPOPMALIUIO C YYETOM
STUYECKHX U TMPaBOBBIX
HOPM; CO3/1aBaTh
uH(POPMAaIMOHHBIE
pecypchl pa3HOTO TUIA U
JUISL PAa3sHBIX ayIUTOpUH,
co0II01aTh
MH(GOPMALIMOHHYIO
TUTHEHY W  TIpaBmWia
UH(POPMALMOHHON
0€30MacHOCTH.
Ooyuarowuiica
ROYYUM 8O3MONCHOCHIL
Hayuumuca:
omboupamw u
uUcnonvL3oeams  peueswvie
cpedcmea &  npoyecce
KOMMYHUKAYUU c
opyeumu 1100bmu
(Ouanoe 6 nape, 6 manoi
epynne u m. 0.);

KOPPEKMHO u
apeyMeHmupoB8aHHo
omcmaueamso C6010
MOUKY 3penusl, 6
oucKyccuu ymemo
6b108U2AMb




IpUBEIN K IMOJyYEHHUIO
UMEIOILErocsi  MPOJYyKTa
y4eOHOW  JIeSTeIIbHOCTH,
J€MOHCTPUPOBATh MTPHEMBI
perysuu

NcUX0(pU3UOIOrHYECKUX/

SMOLMOHAIBHBIX
COCTOSTHUI TS
JIOCTHDKCHHUS ahdexra
yCIOKOEHUs1 (yCTpaHEHHS
SMOITMOHAIILHOM

HaNpsHKEHHOCTH), 3 dekra
BOCCTaHOBJICHUS

(ocnabiieHUsT TPOSIBIICHUIA
YTOMIICHHUS), s dexra
aKTUBU3ALIMU
(TIOBBITIICHUS
NCUX0(U3H0IOTNIECKOM
PEaKTUBHOCTH).
Oobyuarowuiica noayyum
603MOMHCHOCHb
Hayyumosca:
o0bocHOBbIBAMb  YeTesble
opueHmupbl u
npuopumemsl  CCbLIKAMU
HA YeHHOCMU, YKA3bleas U
000CHOBbIBASL  102UHECK)IO

nocie008amelbHOCHb
Uazoe.

OYeHUuB8ambv npooyKm
ceoell  0esmenbHOCmU Nno
3A0AHHbIM u/unu
CAMOCMOAMENbHO
onpeoeeHHbIM
Kpumepusim 8
COOmeemcmeuu ¢ UYebio
oessmenIbHoCmu,;
YCMaHasueams CB513b
medncoy NOJYYeHHbIMU
Xapaxkmepucmukamu
npooyKma u
Xapaxkmepucmukamu

npoyecca OesimenbHOCMU,
no 3a6epuieHul
oesameibHOCmu

KOHMpapeymenmal,
nepegpaszuposams  c800
MbICTIb (6n1adenue
MEXAHUIMOM

IKBUBANEHMHBIX ~ 3AMEH);
KPUMUYecKu OmHOCUMbCSL
K CB0eMy MHEHUIO, C

00CMOUHCIMBEOM
NpU3HAB8AMb
owUbOYHOCMb c80e2o
MHeHUs. (ecau OHO
makoeo) u

KOppeKmuposamsy €20,




npedﬂaeamb U3MeHeHUue

xapakmepucmuk npoyecca

ons noJyYeHUs
VAYUUEHHBIX
xapakxmepucmux
npooyKkma,

onpeoensims
NOMEHYUATbHBLE
3ampyoHeHus npu
peuieHuu  yueOHou U

NO3HABAMENbHOU 3a0ayu U
Haxooumv cpedcmea 0Jis
ux yempaHeHusi,
ONUCHIBAMb  CEOU  ONbIM,
oopmass eco onst
nepeoauu Opyeum noosam 6

6uoe MmexHonN02uu peuterHus

npakmu4yecKkux

onpedeﬂeHﬁoeo Kiaacca,

3a0ay

1.3.1lpeameTHbIE pe3yJabTAThl 0CBOEHHSI Y4€OHOI0 NpeaMeTa « XuMush)

8 ki1ace

[Inanupyemsle pe3ysbTaThl

Tema YpoBHH pa3BuTHS
Yyammiics HayuYuTCs Yuawuiica nonyuum
603MONCHOCHb HAYUUMBCA:
OcHoBHBIE * OIIUCBHIBATh CBOMCTBA TBEPIBIX, | * 2PAMOMHO obpawamucs c
NOHATUS  XUMMH | XKHUJKHUX, ra3000pa3HbIX BEILIECTB, | gewyecmeamu 6  NOBCEOHEBHOL
(YpoBeHb aTOMHO- | BbLAETSS UX  CYLIECTBEHHBIE | JCU3HU
MOJICKYJISIPHBIX IIPU3HAKY; * 0co3Haseamy HeobXxooumocms
npeacTaBjIeHui) * XapaKTepU30BaTh BEIIECTBA 10 | COONI00EHUs NPABUN IKOIO2UYECKU
COCTaBy, CTPOEHHMIO U CBOICTBaM, | 6e30nacHozo noseoesl 8

YCTaHaBJIMBATb MIPpUIUHHO-
CIEACTBEHHBIE  CBSI3M  MEXKIY
JaHHBIMHA XapPaKTCPUCTHKAMU
BEILIECTBA;

® paCKpbIBaTb CMBICJI OCHOBHBIX
XUMHUUYECKUX TIOHATHUM  «aToOM»,
«MOJIEKyJIay, «XUMUYECKUN
AJIEMEHT», «IPOCTOE BELIECTBOY,
«CII0KHOE BEILIECTBOY,
«BAJIEHTHOCTDY, HCIIOJIb3Ysl

3HAaKOBYIO CUCTEMY XUMUHU;
* U300paxkaTh COCTaB MPOCTEUIINX
BEIIECTB C MOMOUIBI0 XUMUYECKUX
bopMyIl U CYHIHOCTh XUMHUYECKUX
peaKkuui C MOMOUIBI0 XUMHYECKUX

OKpYdHcaroujeli npupooHoll cpeoe;




YpaBHEHUU;

* BBIYHCIIATD OTHOCHUTEJIbHYIO
MOJIEKYJIIDHYIO ¥ MOJISIPHYIO
Maccel ~ BEIIECTB, a  TaKXke
MacCOBYI0  JIOJII0  XMMHYECKOTO
JJIEMEHTAa B COCOUHEHMSX A
OLIEHKU ux MIPaKTUYECKON
3HaYUMOCTH;

* CPAaBHHMBATh IO COCTABY OKCHJIBI,
OCHOBAHWUSI, KHUCJIOTBI, COJIH;

* KITacCU(OUIIUPOBATh  OKCHIBI |
OCHOBaHHUSI 1o CBOICTBaM,
KHUCJIOTHI U COJIH TI0 COCTABY;

Hepuoauyeckuii
3aKOH u
nepuoanvecKas
cucremMa
XUMHYECKHX
3J1eMEHTOB

J. 1. MenpaeneeBra
. Crtpoenue
BelllecTBa

* KJIACCU(UITUPOBATE XUMUYECKHE
3JIIEMEHTHI Ha METalIbl,
HEMeTaJlJIbl, I E: OCO3HaHUs
BAKHOCTH YIOPSII0YEHHOCTH
Hay4HbIX 3HAaHUH;

* pacKpbIBaTh
NEPUOANYECKOTO
J. 1. Menneneena;
* ONMCHIBATh M XapaKTEepPU30BaAThH
TaOJIMYHYIO bopmy
MIEPUOINYECKOMN CHCTEMBI
XUMUYECKUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB
aTOMHBIX SIEP WM PpaCIpeesIeHHue
qucia AJIEKTPOHOB 1o
ANIEKTPOHHBIM  CJIOSIM ~ aTOMOB
XUMUYECKUX DJIEMEHTOB MaJbIX
MEPHOJIOB NEePUOINYECKON
CHUCTEMBbI, a TaKXKe Kalusi |
KaJIbLIMS;

* pa3nuyaTh  BHUJBI
CBSI3U: HMOHHYIO, KOBAJICHTHYIO
HOJISIPHYIO, KOBaJIEHTHYIO
HEMOJISIPHYIO U METAJUTMYECKYIO;

CMBICJI
3aKOHa

XUMHYECKON

* 0cOo3HaBamb
meopemu4eckux
NpaKmuyeckou
uenoseKa,

* onucvlBamb U3yUeHHbvle 00bEeKmbl
KaK cucmemsvl, NPUMEHSS JIOSUKY
CUCEMHO20 AHAU3A,

3HAueHue
3HAHUU ons
oesameibHOCmu

MHuoroo0pa3ue
XHMHYECKHX
peakuuit

* OOBSICHATH CyTh XHMHYECKUX
MPOIIECCOB U HMX MPHHIUIHAIHHOE
OTINYUE OT (PUBUYECKHUX;

* Ha3bIBaTh NMPU3HAKA U YCJIOBHUS
POTEKAHUS

peakuui;

XUMHNYCCKHX

* IPUTOTOBJIATH ~ PACTBOPBI  C
ONpPENeNEHHON MAacCOBOM  J0JEH
pPacTBOPEHHOIO BEILECTBA;
* ONpENENATh  XapakTep
pacTBOpPOB

cpebl

BOJHBIX KHCJIIOT H

* IPUBOOUMb NPUMEPLI PeaKYUl,
NnOOMBEPAHCOAOUUX
cywecmeosanue 83aumMocesasu
MeAHCOY OCHOBHBIMU KILACCAMU
HeopeaHu4yecKux eujecms




HIeJI0YEeN 10 U3MEHEHHMI0 OKPaCKH

HHIUKATOPOB,

MHOFOOGPZBI/IC * ONpCACIIATh MNPUHAOJICIKHOCTD | ® NPOCHO3UPOBAMb xumudeckue

BelIEeCTB HEOPTaHUYCCKUX BCIICCTB K | ceolicmea eeujecme HA OCHO6E UxX
OHOMY us3 HU3YUCHHLBIX | cocmaead U CmpoOeHUs,
KJ'IaCCOB/l"pyr[HZ MCTaJlJIbI H | ®* npocHO3UpOBANIb cnocobrHocmb
HEMCTaJllIbl, OKCHAbI, OCHOBAHM:, | eeuiecmed npoAe6Iimb
KUCJIOTBI, COJIH, OoKucjiaumeilbHvle uiaiu
¢ COCTaBJIATDH q)OpMyJIbI BCIICCTB | 60CcCmaHosumesibHble ceolicmea ¢
10 UX Ha3BaHUSIM, yllél’l’ZOM cmenenei OKUCIeHUA
* ONpCACIIATh BaJICHTHOCTb Hu | 371emMermaos, 6)600}11/[/;1/!)6 8 eco
CTCIICHb OKMHCIICHUs DJIEMCHTOB B | cocmas,

BEILIECTBAX;

* COCTaBJIATh (hopMyIibI
HEOPTaHUYECKUX COCIUHCHHUN I10
BaJICHTHOCTSIM u CTETEHAM
OKHUCJICHUSI DJIEMEHTOB, a TaKXKe
3apsaM HMOHOB, YyKa3aHHBIM B
Ta0nuIle PacCTBOPUMOCTH KHUCIIOT,
OCHOBaHHH M COJICH;

* O0BSCHATH 3aKOHOMEPHOCTH
WU3MEHEHUS buznyecKux u
XUMHYECKUX CBOWMCTB  IMPOCTBIX
BEIIECTB (META/UIOB M HEMETAJIJIOB)
u ux BBICIIIUX OKCH/IOB,
00pa3oBaHHBIX 3JIeMEHTaMU
BTOPOTO M TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIME XUMHYECKHE
CBOMCTBA,  XapakKTEepHbIE  JUIA
KaXKI0r0 u3 KJIaCCOB
HEOPTaHWYECKUX BEIIECTB: KUCJIOT,
OCHOBAaHHI, COJICH;

* IPUBOJIUTh TIPUMEPHI PEAKIIHIA,

HNOATBEPXKJAIOIIUX  XUMHUYECKUE
CBONCTBA HEOPraHUYEeCKHUX
BEIIIECTB! OKCH/JIOB, KHUCJIOT,

OCHOBaAHMUI U COJICH;

* 8bIAGIAMD cywecmeoganue
2EHEMUUECKOU 83AUMOCEIA3U MeNCOY
gewjecmeamu 8 pady: Hpocmoe
seuecmeo — OKCUO — 2UOPOKCUO
— conb;

1.3. IlpeaMeTHBIE pPe3yJIbTATHI OCBOEHHUS Y4€OHOI0 nmpeamMera « XuMush»

9 kjaacc

[1nanupyemble pe3yabTaThbl

Tema

YpoBHH

a3BUTUA

Yuamuiics HayuuTcst

Yuawuiica nonyuum
603MONCHOCHb HAYUUMbCA:

OcHOBHBIC TMOHATHSA
(ypoBeHb

XUMMHUHU
aTOMHO-

MOJIEKYJISIPHBIX
NpeacTaBJICHUI)

3HaueHue (B
MIPAKTUYECKOU

npupoje

* ONKCHIBATH COCTaB, CBOMCTBA U
U | He0oOX00UMOCmb
JEATEIbHOCTH
YeJIOBEeKa) MPOCTHIX BEIIECTB —

* NOHUMAMb cmblcn u
cobniooenus
npeonucanuli, npeoidcaemvlx 8
UHCMPYKYUAX NO UCHOTbI0BAHUIO

KHUCIIOPOJIa ¥ BOJIOPOJIA; jgexapcms,  cpeocms  ObIMoBGoll
* 1aBaTh CPaBHHUTEIBHYIO | Xumuu u op.;
XapaKTEPUCTHKY XUMHYECKHX | ® UCNONIb3068amb NPUOOpeménHble




3JIEMEHTOB u BaKHEHIITNX
CcoeIMHEHUI €CTECTBEHHBIX
CEMENCTB MIETOYHBIX METAIIOB U
rajJoreHoB;

* MIOJIb30BAThCsl  JTAOOPATOPHBIM
000opyIOBaHHEM H XUMHYECKOU

MOCY0i;

* MPOBOJIUTH HECJIOKHbBIE
XUMHNYCCKHUEC OITBITHI u
HAOMIONIEHUST 32 HM3MEHEHHSIMH

CBOICTB BEMIECTB B MPOIECCE HX
MIpEeBpAILCHHI; co0mrogaTh
NpaBWiIa TEXHUKHA OE30MacHOCTH
IpU TPOBEJICHUHM HAOIIOIEHUN U
OIIBITOB;

* pa3IuyaTh  SKCHEPUMEHTAIBHO
KHUCJIIOTBI H HIéJ'IO‘II/I, HOJ'IBSY)ICI)
WHJIUKATOpaMu; 0CO3HaBaThb
HEOOXO0IUMOCTh COOTFOCHUS MEp

KI0Yegvle KOMNemeHmHoCmu
npu 8bINONHEHUU
uccne0o8amenbCkux — npoekmos
nO U3YYEHUIO CBOUCME, CNocobos
NonyueHus U  pachnO3HABAHUS
eewecms;

* pazeueamv KOMMYHUKAMUBHYIO
KOMNEemenmHoCnb, UCNONb3YS
cpeocmea YCmHOU U NUCLMEHHOU
KOMMYHUKayuu npu pabome c
mekcmamu yuebHUKa u
OONOJHUMENbHOU TUMepamypoti,
CNPABOUHBIMU mabauyamu,
npoAeNIAMb  20MOBHOCMb K
VBAJICEHUIO UHOU MOYKU 3PEHUs
npu  00CyscoeHuU pe3yibmamos
8bINOJIHEHHOU pabomul;

* 00bEKMUBHO oyeHusamy
ungopmayulo o0 eewecmsax u

0e30MacHOCTH MpU OOpAIleHUU C | XUMUYECKUX npoyeccax,
KHCJIOTaMH U IIEI0YaMH. Kpumu4ecku  OMHOCUMbCA K
nce80oOHayYHOU ungopmayuu,
Heod0bpoCco8ecmHOl pexname,
Kacaroweucs UCNONIb308AHUS
PA3UYHBIX 8EWeCs.
Iepuoanyeckuii * U300paxkaTh JIEKTPOHHO- | * NPUMEHAMb 3HAHUSL 0
3aKOH M | HOHHbIE  (OPMYJBI  BEINECTB, | 3AKOHOMEPHOCHAX
nepuoaInvecKas 00pa30BaHHbBIX XUMUYECKUMU | NepuooutecKoll cucmemul
cHcTeMa XHMHYECKHX | CBSI3IMHU Pa3HOTO BH/IA, XUMUYECKUX — DNIeMEHmo8  Oas
3JIEMEHTOB * BBISIBJIATH 3aBHCHUMOCTh CBOMCTB | 00®bsACHeHUs U NPe08UOeHUs.

. . MennaeneeBa.
CrtpoeHue BemniecTBa

BCIICCTB oT CTPOCHUA ux
KPpUCTAJTINIMICCKUX peméTOKZ
HOHHBIX, AaTOMHBIX,

MOJIEKYJIAPHBIX, METAJUIMYECKUX;
* XapaKkTepu30BaTb  XUMHUYECKHE
JIEMEHTBI U HMX COCIMHEHMs Ha
OCHOBE IIOJIOKEHUS JJIEMEHTOB B
[IEPUOINYECKON cucremMe u
OCOOEHHOCTEM  CTpoeHust  uXx
aTOMOB;

* OIACHIBATh OCHOBHBIC  3TaIlbl
orkpeitusa 1. 1. Menneneesbim
MIEPUOTUYECKOTO 3aKOHa u
NIEPUOINYECKON CUCTEMBI
XUMUYECKHX DIEMEHTOB, KU3Hb U
MHOT'000pa3Hyo Hay4HYIO
JIEATEIIbHOCTh YYEHOI0;

* XapakTepu3oBaTb HAy4yHOE U

MHPOBO33PEHYECKOE 3HA4YCHHE
[EPUOJUYECKOTO 3aKOHA u
MEPUOINYECKOMN CHCTEMBI
XUMHUYECKUX JJIEMEHTOB

CBOUICME KOHKPEMHbIX 8eUeCms;
* paszsusamv  UHGOPMAYUOHHYIO
KOMNEemeHmMHOCMb NOCPeOCmeoMm
yenybnenusi 3HaHuil 00 ucmopuu
CMAHOBNEHUA XUMUYECKOU HAYKU,
eé OCHOBHbBIX nOHsmMuLl,
nepuoou4ecKko20  3aKOHA  KaK
00HO20 U3 BAJCHEUUUX 3AKOHO8
npupoowl, a makdice 0
COBPEMEHHBIX O00CTNUINCEHUSAX
HAYKU U TEeXHUKU.




JI. 1. Menneneena;

* OCO3HABaTh HAy4YHBIE OTKPBITHUS
Kak  pe3yJibTaT  JJIUTEIIbHBIX
HAOIO/IEHUH, OIBITOB, HAYYHOU
MOJICMUKH, MPEOAOJICHHS
TPYJHOCTEH U COMHEHUH.

MmHoroo06pazue * Ha3bIBaTh (DAKTOPBI, BIMAIOLIUE | * COCMAGNAMb MOJEKYIAPHbIE U
XHMHYECKHX Ha CKOPOCTh XUMUYECKUX | NOJHble UOHHble YPABHEeHUs NO
peakumi peaxuuii; COKPAWéHHbIM UOHHBIM

* Ha3pIBaTh (DAKTOPBI, BIIUSIOUINE | YPAGHEHUAM,

Ha  CMCIIEHHE  XHMHYECKOTO | ® NPOCHO3UPOBAMb  Pe3yIbmanbl

paBHOBECHS], 6030elicmeus PAa3IUYHBIX

* COCTaBJIATh YpaBHEHUs | pakmopos Ha usmeHeHue

IEKTPOJIUTUUECKON CKOPOCMU XUMUYECKOU PeaKyuul;

JUCCOLMALUU KHUCIIOT, ILENOYEH, | ® npOcHO3UpOo8ams  pe3yibmanbl

COJICH; TOJIHBIE M COKpalEHHBIE | 8o30elcmaus PA3IUYHBIX

WOHHBIE  YpaBHEHUS  peakuuil | hakmopos Ha cmewenue

o0MeHa; YPaBHEHUS | XUMUUECKO2O PABHOBECUSL.

OKHUCJIUTEIBHO -

BOCCTAaHOBUTENIBHBIX PEaKLU;

* IPOTHO3UPOBAThH MIPOJIYKTHI

XUMHUYECKUX peaxkuuit 10

dbopmynam/Ha3BaHUSAM HCXOIHBIX

BELIECTB; OIPENEIATh HCXOIHBIE

BELIECTBA o

¢dbopMynaM/Ha3BaHUSAM MPOAYKTOB

peaxkuuy;

* COCTABJIATh YPaBHEHMsSI PEAKLIMM,

COOTBETCTBYIOILIUX

IIOCJIE0BATEIBHOCTH

(«uenouke») IIPEBPAILCHUI

HEOPraHUYECKUX BEIIECTB

Pa3IMYHBIX KJIACCOB;

* BBISBJISATD B nporecce

HKCIIEPUMEHTA pU3HAKH,

CBUJIETEILCTBYIOIINE 0

[IPOTCKAHUU XUMHUYECKON

peaxkuuy;

* IPOBOJIUTH KayeCTBEHHbIE

peaxkuuu, MOATBEPKIAIOLNE

HaJIMYue B BOJHBIX pacTBOpax

BELIECTB OT/EJIbHBIX KaTUOHOB U

aHHOHOB.
Mmuorooopasue * Ha3bIBaTh OOIIME XUMUYECKUE | * XapaKkmepuzoeams ocobvle
BellecTB CBOWMCTBA,  XapaKTepHbIE IS | CGOUCMBA  KOHYEHMPUPOBAHHBIX

Ipynn  OKCHUIOB:  KHUCIIOTHBIX, | CEpHOU U A30MHOU KUCTIOM,

OCHOBHBIX, aM(OTEPHBIX;

* OIIPENIEISTh BEIIECTBO-
OKHUCJIUTENb u BEIIIECTBO-
BOCCTAaHOBUTENDb B OKHUCIUTEIBHO
- BOCCTAaHOBUTEJIbHBIX PEAKLIUAX;

* COCTaBJIATh OKHCJIUTENBHO-

* IPUBOOUMD npumepwl
VPABHEeHUU peakyuil, 1excaujux 8

ocHoge NPOMBIULIEHHBIX
Ccnocob08 NomyYeHus amMmuaxad,
CepHoll  KUCNIOmbl, 4yeyHa U
cmanu,




BOCCTAaHOBUTEJNIbHBIN OanaHc (11
U3yUYEHHbIX peakuuii) o
NPEUIO’KEHHBIM CXEMaM PEeaKIIni;
* IPOBO/IUTH nabopaTopHbIe
OTIBITHI, MOJITBEPIKIAIOIIIHE
XMUMUYECKHE CBOICTBa OCHOBHBIX
KJIaCCOB HEOPTraHMYECKUX
BEIIIECTB;

* IIPOBOJIUTH nabopaTopHbIE
OTIBITHI HOJY4YEHUI0 U
COOMpaHHIO ra3000pa3HbIX
BEIIECTB: BOJAOPOJA, KUCIOPOJa,
VIJIEKHCIOr0  Ta3a, aMMHaKa;
COCTaBJIATh ypaBHEHHS
COOTBETCTBYIOLIMX PEAKIIHM.

® onucweleanib @MS’MU@CKM@ u

Xumuseckue npoyeccul,
ABNAIOUUECS yacmoio
Kpy2080poma seuecms 8
npupooe,

® OpeaHu306sbleaAMb, nposodumb
YHYeHU4YecKue npoexKniobl no
UCCTIE00B8AHUIO CEOUCME
eeuecmes, UMeruux 6aliHCHoe
npakmuiyeckKkoe 3hadenue

2. Coaep:xkanue yueOHOro npeamera « XuMus» ¢ ykazanuem (popm opranusanum
yY4eOHBbIX 3aHATHI 1 OCHOBHBIX BH/I0B /1eSITeIbHOCTH.

8 kuace
[TpenmeTtHoe conepxaHue Dopmbl XapakTeprucTUKa OCHOBHBIX BUJIOB
OpraHH3aIu JEeSITEIbHOCTH
y4eOHBIX 3aHSATUI

Beenenne. Ilpenmer xumuu. Metoasl | -ypoku Hcnonvzosamo npu
IIO3HAHUA B XUMHUUN. H&6J‘IIOJICHI/I€, IESPBUYHOIO XapaKTCPHUCTHUKE BCIIICCTB
SKCIIEPHMEHT, MOJIETTUPOBAHUE. | MpeIbABIEHNS MOHSTUSA: «aTOM», «MOJIEKYJay,
HcTouHuKH XMMHUYECKOH HH(OpMaLMK, | yyeGHBIX «XHMH‘IeCKHIEI JJIEMEHT»,
€€ MOJIyYECHHE, AHAJIU3 U MPEJICTABICHUE | 1efCTBHIL; XHMUHCCKHIH SHaK»,
€ro pe3yabTaToB. [Tonstue O | - ypOKH OBIIAJCHHS (BCIIECTBO, «rpocroe
BEILIECTBOY, «CIIOXKHOE

XHMHYECKOM D/IEMEHTE M (popMax ero Y4eOHBIMHU BEIIECTBOY», «CBOMCTBA BEIIECTBY,
CYILIECTBOBaHMS: CBOOOJHBIX aTromax, JEHCTBHAMIU, CXUIMITIECKHE ABJCHHSDY,
MPOCTBIX M CHOKHBIX  BEWIECTBAX. | yyoxy «u3MuecKe STBJCHUS,
Hpespamenus  Bemects.  Oriuune dopMHEpoBaHHS «KOI(PUIMEHTBI»,  «UHIEKCHD»,
XHUMHUYCCKUX peaKHI/If/'I oT (I)I/I3I/I‘ICCKI/IX ya eOHBIX «OTHOCUTEJIbHAAI aTOMHas
sBieHud. Pomb XuMUM B KU3HH o — Maccay, «OTHOCHTEJbHAs
yenoBeka. Xemohwius u xemodoowusi. MOJIEKYJISIpHAs Maccay,
KpaTkne  CBeleHHA U3 "YPOKHM PCUICHIA | \jaccopass  moms  omemeHTay;

UCTOPHUH
BO3SHHKHOBEHUSI M Pa3BUTHI XUMHH.

IMMPOCKTHBIX 3a71a4;

-YpOK  NPOBEPKH

obpawamvca ¢ J1a0OPaTOPHBIM
000pyI0BaHUEM "




Pons OTCUYCCTBCHHBIX YUYCHBIX B
CTAHOBJIICHUH XHUMHUUYECKOM HAayKHu -

pabotst M. B. JlomonocoBa, A.M.

bytneposa, JI. W. Mengeneena.
Xumuuaeckas CUMBOJIHKA. 3Haku
XUMUYECKUX 3JIEMEHTOB u
MIPOUCXOXKICHUE ux Ha3BaHUU.
Xumuueckue ¢Gopmynsl. WHaekcel u
KO3 QUITUEHTHI. OTHOCHUTENbHBIE
aTOMHasi ¥  MOJICKYJIIpHas  MaccChl.

[IpoBenenue pacyeToB MaccOBOW JOJIH
XMMHUYECKOTO 3JIEMEHTa B BELIECTBE Ha
ocHOBe ero ¢opmyisl. Ilepuonnueckas

cUCTEMa XMMHUUYECKUX 3jieMeHToB JI. .
MenzeneeBa, ee CTpyKTypa: Majble H
OojbpIIMe  TEpUOAbI,  TPYNIbl U
noarpynnsl. Ilepuonnueckas cucrema
KaKk  CIpaBO4YHOE  mocobue s
MONTyYeHUs] CBEACHMH O XUMHUYECKHX
JJIEMEHTaX.

JdemoHcTpanum. 1. Monenu

(mapocTep>KHEeBbIE) pa3IMYHBIX
MIPOCTBIX U CJIOKHBIX BEIIECTB.

2. Konmexuus CTEKISIHHON XUMHUYECKOU
nocyasl. 3. Komneknuss maTepuanoB U
U3JIeNUA U3 HUX HAa OCHOBE AJIOMMHMSL.
4.  BzaumopeiictBue  Mpamopa €
KHMCJIOTOM M TNOMYTHEHHME H3BECTKOBOM

BOJIBI.

IIpakTuyeckne padorbl 1. [IpaBuna
TEXHUKH O€30macHOCTH mpu paboTe B
XUMUYECKOM KaOWHETe.

[Tpuemsl oOparieHus ¢ u
HarpeBaTeIbHBIMU IPUOOpPaMHU U
n1abopaTOpHBIM 000pyT0BaHHEM

y4eOHBIX
JIEHCTBUH.

HarpeBaTeNbHBIMA  TPUOOpaMU;
BBITIOJIHAT TPOCTEUIINE TIPHEMBI
paboThI c 71a00pPaTOPHBIM
o0opyIoBaHHEM: J1aOOPATOPHBIM
IITaTUBOM; CIIUPTOBKOM;
cOONIOaTh TMpaBWIa TEXHUKH
0€30MacHOCTH TIPH TPOBEJICHUU
HaOMO/IeHul U J1abopaTOpPHBIX
OTIBITOB;

Kaaccuguyuposams BEMIECTBA 110
COCTaBy Ha MPOCTHIC W CIIOKHBIC,
pa3iauuaTh: TeNa W BEIIECTBA;
XUMHUYECKUNA DJIEMEHT U IPOCTOE
BEIIECTBO; OMHUCHIBATH: (HOPMBI
CYIIECTBOBaHUS XUMHYECKUX
AJIEMEHTOB (CBOOOJIHBIE AaTOMBI,
MPOCTBIC  BEIECTBA, CIIOKHBIC
BEIIECTBA); TaOnuuHyo (hopmy
[Tepuoanueckoit CUCTEMEI
XUMHYECKUX 9JIEMEHTOB;
MOJI0KEHHE DJIEMEHTa B TaOJIHIe
AN, MengeneeBa, HUCIOIB3Ys
MOHSTHS  «IIEPUOJ), «TPYTIIIay,
«r1aBHAs MOATPYIITIAY,
«1mo0oyHast HNOArpyIIa;
CBOMCTBA BEIICCTB, OOBICHATH
CYIIHOCTh XUMHUYECKHX SIBICHUI
U UX TPUHIMIHAAIBHOE OTINYHE
OT (PM3UYECKHX SBJICHHIA,

Xapaxkmepuzoeamo OCHOBHBIC
METO/Ibl M3YUYEHUSI €CTECTBEHHBIX
JTUCIIAILINH (mabmronieHue,
AKCIIEPUMEHT, MOJCTUPOBAHUE);
BEIMIECTBO II0 €ro XHUMHUYECKOM
dbopMyIie coracHO IJIaHy; POJb
XAMHAH (TOTOXKUTENBHYIO H

OTPHUIIATEIEHYIO) B JKA3HU

YeNoBeKa,

Apeymenmuposamo CBOE

OTHOIICHHE K 3TOM mpobiieme;

Buiuuciams  OTHOCUTENBHYIO
MoJie

Maccy BE

"

MacCcoBYl0 JIOJI0 XMMHUYECKOTO

3JEMEHTA B COSAUHEHHSIX;
npoeooums HaOIIOICHHS CBOWCTB
BEIIECTB " SIBIICHUH,
MPOUCXOJAIINX C BEIIECTBAMU,
onuceléams WX C  TTOMOIILIO
POJTHOTO SI3BIKA M SI3bIKA XUMHUH,

KYJISIPH)
[11ECTBA




onpedensims  TPOOJIEMBI, T. €.
YCTaHABIWBAaTh  HECOOTBETCTBUE
MEXITY JKeJIaeMbIM u
JIECTBUTEIIHLHBIM;

pabomamo c TEKCTOM,
cocmaenams  CIOKHBIA  IIJIaH
TEKCTA;

é1a0emsb TaKUM BHUAOM HU3JI0KCHHUA
TCKCTA, KaK ITOBCCTBOBAHHMC IIOJ

PYKOBOJICTBOM YUUTENS
npoeooumy HETIOCPEICTBEHHOE
HAOIIO/IEHUE; TMOJA PYKOBOACTBOM
yuuTens  ogopmasims  OTYET,
BKJIFOYAO LU OIKMCAHUE
HAOJIIOJIEHUs,, €ro pe3yibTaToB,
BBIBOJIOB; UCNOIbL3068aMb
MBICJIICHHOE, 3HAaKOBOE U
busngeckoe MOJICIIUPOBAHUE;
noxy4ams XUMHUYECKYIO
uHGOPMAIIMI0O U3  Pa3iIMYHBIX
HMCTOYHHUKOB.
Tema 1. AToMBI  XHMHYECKHX | - YPOKHU | UCNnoab306amb pu
3J71€eMeHTOB MIEPBUYHOTO XapaKTepUCTHUKE BELIECTB
ATOMBI Kak (¢opMa CYIIECTBOBAHHS | MPEIbSIBICHHS TIOHSATHS: «CTENEHb OKHUCIICHHS»,
XUMHMYECKUX 3J1eMEeHTOB. (OCHOBHBIE | y4eOHBIX «BAJICHTHOCTHY, «OKCHBI»,
CBEJICHUS 0 CTPOCHUU aTOMOB. | IEeMCTBUM; «OCHOBAHHU, IIEIIOUM,
JlokazarenbCcTBa CIOXKHOCTH CTPOCHHUS | - ypOKM OBNAJEHHUS | «Ka4eCTBEHHAS peakuusy,
aTOMOB. OrmbIThI Pesepdopna. y4eOHBIMU «UHIUKATOP», «KHUCIJIOTBI»,
[TnanerapHast MOJIENIb CTPOSHHS aTOMa. NEeHCTBUAMU; CKHCITOPO/ICOEPIKALLIE
Cocrap  aTOMHBIX — s1€p: HPOTOHBI, | . YPOKHU | KUCIOTHD, «OECKUCIOPOTHbIE
HEHTPOHbL.  OTHOCHTENBHAA ~ aTOMHAA | (hopMuUpOBAHMS KHCIIOTBI», «KHCJOTHAasi Cpeiay,
Maccea. Bsaumocessb HOHATHH | yyeGHpIX «IETOYHAs CPeNa», KHeHTpanbHas
«TPOTOHY, CHEUTPOH», OTHOCUTENBHAS | joiterpyit: cpema», «mkama pHy, «comm,
aTOMHai Maccay. «amopdHbIe BEIIIECTBAY,
VsMeHenue 4nhcia NpOTOHOB B Afpe «KpUCTAINTUYECKHE  BEIIECTBa,
TOM — a30BaHU HOBBIX
atoma obpasopanue 0 «KpUCTAJLTUYECKas pelieTkay,
XUMHUYECKUX JJIEMEHTOB. VI3MeHeHue
. «MOHHAs KpUCTaJUTHUECKas
ylyclia HEUTPOHOB B sJpe aToMa —
pereTkay, «aToMHas
oOpazoBaHue u30TonoB. CoBpeMEeHHOE
. KpUCTAJTHYECKast pelieTkay,
OTpe/eNieHue TMOHATHS «XUMHYECKUN
«MOJIEKYJISIpHAsE KPUCTAJUINYECKAs
JIEMEHTY. H3oTormbl KaK
pelieTkay, «MeTaJIndecKas
Pa3HOBUAHOCTH aTOMOB OJTHOTO
KpHUCTaTHIecKast pereTKay,
XHUMHAYECKOTO 3JIEMEHTA.
«cMecH»;
Onextponbl. CTpoeHHE 3IIEKTPOHHBIX
. Kaaccuguyuposamo CJIO’KHBIE
ypOBHEM aTOMOB XUMHYECKUX
0 HEOpraHWYeCKrWe BellecTBa IO
AJIEMEHTOB MaJbIX TepruonoB. [loHsTHE
proa COCTaBy Ha OKCHJbI, OCHOBaHMA,

0 3aBEPLICHHOM JJICKTPOHHOM YPOBHE.

KHUCJIOTbI M COJIM, OCHOBaHUA,




[Tepuogndeckass cucreMa XHUMHUYSCKHUX
anemenTtoB JI. WM. Menngeneera wu
CTpOEHHE aToMOB —  (hU3HUYECKUU
CMBICTT MOPSAIKOBOTO HOMEpa 3JIEMEHTa,
HOMEpa TPYIIIEI, HOMEpa MePHoa.
N3meneHne 4ucna OSIEKTPOHOB  Ha
BHEIIHEM DJJIEKTPOHHOM YypOBHE aToMa
XUMHUYECKOTO JJIEMEHTa - 00pa3oBaHHE
TOJIOKUTENBHBIX M OTPUIATEILHBIX
noHoB. MoHBI, 00pa3oBaHHBIE aTOMaMH
METAIJIOB W HeMmeTayioB. [lpuuuHb
W3MCHCHUS METAJTUICCKIX "
HEMETAJUTMUECKUX CBOWCTB B IMEPHOJAX
u rpymnnax. OOpa3oBaHue OMHApPHBIX
coequuennii. [loHarme 00 HOHHOU
cBs3u. Cxembl 00pa3oBaHUS HOHHOU
CBSI3M.

B3aumopeiicTBue aToMoOB 3JIEMEHTOB-
HEMETAJUIOB ~ MEXIy  coboil  —
00pa3oBaHHE JBYXaTOMHBIX MOJIEKYI

MPOCTHIX BEILIECTB. KoBanentnas
HeMnoJsIpHas XUMUYECKas CBSI3b.
DneKTpOHHbIE u CTPYKTYpHBIE

dbopmynel.  B3anMopeiicTBue aTOMOB
HEMETAIUIOB ~ MEXay  coboit  —
oOpa3oBaHNe OWHApHBIX COCTUHEHUM
HEMETAJUIOB. DJIEKTPOOTPULIATEIbHOCTD.
KoBasienTHas nonsipHast cBs3b. [lonsatue
O BAJICHTHOCTH KakK CBOMCTBE aTOMOB

00pa3oBBIBATH KOBaJICHTHBIE
xumuueckue  cBs3u.  CocraBieHHe
dbopmyn OWHApHBIX COEAWHEHUW TIO
BAJIEHTHOCTH. Haxoxnenue

BaJICHTHOCTH 1O (opmyrne OWHAPHOTO
COETMHEHMUSI.

BzanmopeiictBue  aTOMOB ~ METaJUIOB
Mexay coboit —  oOpa3oBaHue
MeTaTMYeCKUX KpucTamios. [lonsTue o
METaJUIMYECKOU CBSI3H.

JdemoncTpauuu. Mojgenu  aToOMOB
XUMHUYECKUX 3JIEMEHTOB.
[Tepnoguueckast cucreMa XHUMHUYECKUX
angeMeHToB  JI. n. MenneneeBa
(pasmuunble  Gopmer).  M3rororieHue
MoJenen MOJIEKYJI OMHAPHBIX
coenquHeHuit. M3roroBnenue Mojenu,
WJUTFOCTPUPYIOLIEH CBONCTBA

KHUCJIOTBI n COJIn o
pacTBOPUMOCTU B BOJAEC; KHCJIOThI

0 OCHOBHOCTHU MU COACPIKAHHUIO

KHCIIOPOJIa;

onucoeleams COCTaB MU CTPOCHUC

aTOMOB 9JICMCHTOB

C

MOPSAAKOBBIMU HOMepamu 1—20 B

[ICXD 1. . Menneneena,

cocmaesjisimos CXEMBI
pacpeaciiCHuA J3JICKTPOHOB  I10

SJICKTPOHHBIM CJIOAM

B

ANEKTPOHHON 000JI0YKE aTOMOB;
CXeMbl  O0pa3oBaHHS  pa3HBIX

THIIOB XUMHYECKOU CBsI3H,

00vACHAMD 3aKOHOMEPHOCTH
W3MEHEHUST CBOMCTB XMMHUYECKHX
AJIEMEHTOB B MEPHOJaX U rpymnmax
(rmaBHbIX moarpymnmnax) [ICX3 1.
N. MenneneeBa ¢ TOYKU 3pECHUS

TEOpUU CTPOCHUSI aTOMa,
cpasHuéams CBOMCTBA aTOMOB

XUMHUYCCKUX 3JIEMCHTOB,
HaXOSAIIUXCS B OJIHOM
nepuoje WA TJIaBHOU

noarpynne IICXD . H.
MenneneeBa (3apsiioB  sizep
aTOMOB, YHUCJIa JJIEKTPOHOB Ha
BHEIIHEM DJJIEKTPOHHOM CIIOE,
YHCII0 3aIOTHIEMbIX
AJNIEKTPOHHBIX CJIOEB, PaJANYC
aToMma,
ANEKTPOOTPHULIATEIBHOCTD,
MeTaJlJTN4YeCKHe u
HEMETaJUIMYECKUE  CBOWCTBA);
oasambw Xapaxkmepucmuxy
XUMHYECKUX DJIEMEHTOB IO HX
nosioxkenuto B [lepuoanueckoit
CUCTEME XUMHYECKHX
anementoB JI. M. MenneneeBa
(XumMHUecKui 3HaK,
MOPSIIKOBBIM HOMEp, MEPHUOL,
rpynmna, HOJrpymmna,
OTHOCHUTEJIbHAs aTOMHAsl Macca,
CTpPOEHHE aToMa — 3apsij A1pa,
YHCIIO MPOTOHOB U HEUTPOHOB B
e, obriee 9HCIIO




METAJUINYECKON CBA3H.

KonTtpouabsnas padora Ne 1 no teme: «

ATOMBI XUMHYECKHX DJIEMCHTOB)

AJIEKTPOHOB,  pachpeiesieHue
AJIEKTPOHOB MO 3JEKTPOHHBIM
CIIOSIM); onpeodensimb  THI
XUMUYECKOH CBS3U 1O PopMyIie
BEILIECTBA; npueooUms
npumepsvl BEIIECTB C Pa3HBIMU
TUTIAMU XUMHAYECKOU CBSI3H;
Xapaxmepuzo6ams MEXaHU3MBbI

o0Opa3oBaHUs

KOBAJIEHTHOM
(oOMeHHBIN), HWOHHOM  CBS3W,
METaJUTHYECKOM CBSI3H;
YCMAaHA8IUBAaAmMy MIPUYUHHO-
CJICICTBEHHBIC CBSI3M: COCTaB
BEIIECTBA - TUI XUMUYECKON
CBSI3U;

Cocmasnams bopmybl
OMHApHBIX  COCAMHEHUH  TO
BaJICHTHOCTH; HaXOJUTh
BAJICHTHOCTh  DJIEMEHTOB  I10
¢bopmyie OMHAPHOTO
COETUHEHMS;

Dopmynruposams TUIIOTE3Y 10
pelIeHHIo pooiiem;

COCTABJISATh IJIAH BBIMIOJTHEHHUS
yueOHOM  3ajgaum,  pemeHus
npodlieM  TBOPYECKOTO |

MTOMCKOBOTO xapakrepa,
BBITTOJTHEHHS poeKTa
COBMECTHO c YUHUTEIIEM,
coCmae/isims TE3NCHI TEKCTA;
61a0embv TaKUM BUIOM
H3JIOKCHUS TEKCTa, KaK
OTHCaHHE;

ucnonv3oeams  TaKOW  BU
MBICJIEHHOTO (uneanbHOrO)

MOJICTTUPOBAHUS, KaK 3HAKOBOE
MOJICIUpOBaHNEe (Ha TpuMepe

COCTaBIICHHSI cxXem
o0pa3oBaHMsI XHUMHYECKOH
CBSI3H);

UCNOIb306aMb TAKOW BU
MarepuajibHOr0  (MPEIMETHOTO)
MOJICIIMPOBAHMS, KaK (hrusmdeckoe
MojeIupoBaHue (Ha  mpumMepe
MOJIJICH CTPOCHHSI aTOMOB);

Tema 2 IlpocTblie BemecTBa

-YpOKH

Hcnonvzosams Ipu




IlonoxxeHne MeTalsIoB U HEMETAJIOB B
[lepuoanueckoil cucTeMe XUMHUYECKUX
9JICMEHTOB
. N

MPOCThIE  BEUIECTBA —  METAJUIbI
(>kee30, aTIOMHHMM, KaJbIIUH, MarHHi,
HaTpui, kamuii). OOmue Qusnueckue
CBOICTBa METaJIJIOB. Baxneiinue

Meuneneesa. Bakueiimnme

IMPOCTHIC BCIICCTBA HEMCETAaJIIIbI,
o0pa3oBaHHbBIE
BOJIOPO/IA,
yriiepoa.

B€IICCTB-HEMCTAJIJIOB —

aToMaMM  KHCJIOpOJa,
hocdopa,

MPOCTHIX
BOJIOpO/Ia,

a3oTa, Cephl,
Monexyiibt

KHUCIIOpOJIa,

a3oTa, TaJIOICHOB. OTtHOCcuTENIbHAS

MoneKyisipHas  macca.  CrocoOHOCTh
aTOMOB XUMHYCCKUX DJIECMCHTOB K
00pa3oBaHUIO HECKOJBKUX MPOCTHIX

BEIIECTB — AJIOTPOIUsS. AJUIOTPOIHbIE

Moaubukanuu  Kuciaopoaa, (ocedopa,
0JIOBA. Merannyeckue u
HEMETAJIMYEeCKUe CBOWCTBA MPOCTHIX
BemecTB.  OTHOCUTENBHOCTh  3TOTO
TTOHSITHSL.

Yucno ABorajpo. KonuuecTtBo
BemectBa. Moub. MomsipHass  macca.
Mosmsipabiii© 00beM  Ta3000pa3HBIX
BEIECTB. Kpatnbie €INHULIBI

U3MEpEeHUs] KOJIMYEeCTBAa BeUIeCTBA —
MUJLIMMOJIb U KUJIOMOJIb,
MWIUIMMOJIpHasT M KUJIOMOJISIpHas
Macchl BEIIECTBA, MWUIUMOJSIPHBIA H
KUJIOMOJISIPHBI 00BbEMBI Ta3000pa3HBIX
BEIIIECTB.

Pacdetsl ¢ wucCmoONb30BaHUEM TOHSTHIA
«KOJMYECTBO BEIIECTBA», «MOJISIpHAsS
Macca», «MOJIIpHBIII 00BEM Ta30By,
«4UCI0 ABOTasipo».

Jemonctpanuu. O3HaKOMJICHHE  C
KOJUICKLIMEH METaJlIOB.
O3HakoMIIeHHE c

KOJIJIEKLIEH HEMETAJIOB.
KonTpoJsbnas pabora Ne2 no teme
«IIpocTeie BemecTBay

MIEPBUYHOTO
MPEIbABICHUS
y4eOHBIX
JIEHCTBHI;

-YPOKH OBIIQJICHUS
y4eOHBIMU
JNEUCTBUSIMU,
-ypOKH
dbopMHupOBaHUS
yueOHBIX
JIEHCTBHI;
WHTETPUPOBAHHBIN
YPOK;

- YPOK peuieHus
MPOEKTHBIX 33124

XapaKTepUCTUKE BEILIECTB
MIOHATHS: «METAILIIBIY,
«TUTACTUYHOCTBY,
«TETUIONPOBOIHOCTHY,
«3IIEKTPONPOBOJHOCTBY,
«HEMETAILIIBIY, «aJUIOTPOIIHUSY,
«QJUIOTPONHBIE  BUIOU3MEHEHUS

WA MOAUDUKALIUNY; ONnucbleams
MIOJIOKEHHUE DIIEMEHTOB-METAIIJIOB
U JJCMEHTOB-HEMETANIOB B
[ICXD 1. . Menneneena,

Knaccugpuyuposameo IIPOCTBIE
BelleCTBA Ha  METaUIbl |
HEMETaJUIbL; onpeoeniamo
MIPUHAJICKHOCTh

HEOPTraHWYECKHX  BEIMIECTB K

OAHOMY M3 M3YUCHHBIX KJIACCOB
— MeTaulbl M  HEeMeTaJllbl;
00Ka3vbl8ams ~ OTHOCUTEIILHOCTh
JICNIEHNs] TPOCTBIX BEIIECTB Ha
METaJIJIbl U HEMETAJIBL;

Xapaxmepuzosambo o0mue
¢uznyeckue CBOMCTBA METaJJIOB
YCManasnueams NPUYUHHO-
MEXIY
CTPOCHUEM aTOMa U XUMHUYECKOH

CBA3BI0 B IIPOCTHIX BEHIECTBAX —

CJIICACTBCHHBIC CBsA3HU

METalJIaX 1 HCMCTaJlJIax,

Obvsacuamo MHOT000pa3ue
MIPOCTBIX BEIIICCTB TaKUM
(dakTOopoM, KaKk  aJUIOTPOIIHS;

OIMCHIBATH CBOMCTBA BEIIECTB (Ha
npUMepax TPOCTHIX  BEIIECTB-
METAJIJIOB U HEMETAILIIOB);
Cobnrooams  TpaBUIA  TEXHUKU
0e30macHOCTH TpU  TPOBEACHUU
HaOMOZCHUH W J1abopaTOpPHBIX
OTIBITOB;

Onucvlieams  TEMOHCTPAIIMOHHBIN
U J1a0OpaTOPHBIA IKCIEPUMEHT C
TIOMOIIIBIO POJHOTO "
XMUMUYECKOTO SI3BIKA;
Hcnonvzoéamsy  TIpU  pelICHUH
pacyeTHbIX  3aday  TOHATHA:
«KOJIMYECTBO BELIECTBA», «MOJIbY,
«ITOCTOSTHHAS ABoraipo»,
«MOJISIPHAST Maccay,




«MOJISIPHBIA 00BEM Ta30BY,
«HOPMAJIbHBIE YCIIOBUSY;

IIposooums pacueTsl C
HCIIOJIb30BAHUEM MIOHATUM:
«KOJIMYECTBO BEIIIECTBAY,
«MOJISIpHAsE Macca», «MOJIIPHBIN
00bEM  Ta30B»,  «IIOCTOSHHAs
ABorazipo»;

Cocmasnsimv KOHCIIEKT TCKCTAa,

CaMOCTOSITENIBHO  UCNOIb3068aMb
HEINOoCPEICTBEHHOE HAOII0ICHHE;
CamocTosTeNnbHO ogopmaams

OTYCT, BKJ'II-O‘-I&IOHII/Iﬁ OIIMCaHHuC

HaONIOZICHUSI, €ro pe3yJbTaToB,
BBIBO/JIOB; BbINOIHAMb  TIOJTHOC
KOMILIECKCHOE CpaBHEHUE;
CpaBHEHHUE T10 aHAJIOTHH.
Tema 3. CoefuHEeHUSA XUMHYECKHX - YPOKH | UCnOIb308amb npu
3JIEMEHTOB IIEPBUYHOIO XapaKTCpUCTUKE BCILECTB
CreneHp OKHUCJIEHHUS. CpaBHEeHWE | TIPEABSIBICHUS HOHATHA. «CTCIICHR OKHCJICHHA,
«BAJICHTHOCTBY «OKCHJIBD»
CTENEHU OKHUCIIEHWS M BaJIEHTHOCTH. | y4eOHBIX AICHTHOCTEY, OKCHIIED,
. . «OCHOBAHHUS, «IIEIOYNY,
OmnpeneneHue  CTENEHM  OKUCIEHUS | eiiCTBHI;
5 «Ka4yeCTBCHHAs peaxius,
9JIEMEHTOB B OWHApPHBIX COCAUHCHMSX. | -
p A YPOKHI OBIANCHUA | yynukatopy, KHCIIOTBI,
Cocrapienue dbopmyn OMHApHBIX | yyeGHBIMH «KUCTOPOICOEPKATIITE
COeMMHEHNH, — o0mmi  crmocod  ux JIEHCTBUSMU, KHUCJIOTBI», «OECKHUCIOPOTHBIE
Ha3BaHWM. -YPOKH KHUCJIOTBD», «KHCJIOTHAs cpenay,
bunapHbie coeqWHEHHUS METAUIOB U dhopMUpOBaHHs «IIIeJIouHast cpenay,
HEMETAJLIIOB: OKCHJIBI, XJIOPUIBL, | yyeGHBIX «HeUTpallbHas Cpelaa», «IlIKaja
cymbpuapl u mp. CocTtaBieHue UX eHCTBHIL pH», «coamn», «amopdHusie
b
bopmy. Bunapbie coeuHenns | - BEILIECTBA»,  «KPUCTAJUITMYECKUE
HeMETAIIOB: OKCHIIBI - yp BELIECTBA»,  KPUCTALIMYECKAS
i ’ MUHH-TIIPOCKTA; perieTKay, «UOHHAS
BOJIOPOJIHBIE COCJMHECHHS, UX COCTaB H
- - KpUCTAJTHYECKas peleTkay,
Ha3BaHMSL. pCJIC:l:aBI/ITeJ'II/I OKCHJIOB: HHTCrpUpOBAHHbI | «GTOMHas KpHCTATLTHYECKAs
BOJa, YIJICKUCIBIM Ta3, HeraimieHas ypOK: peleTKay, «MOTIEKYJISpHAs
2
N3BCCTh. HpeI[CTaBI/ITeHI/I JICTy4YUXx ) KpHUCTAJJIAYECKAst peleTKay,
BOJIOPOJTHBIX COCIUHCHMIA: «MeTaJUTnIecKas
KOMOWHHUPOBAHHBI
XJIOPOBOJIOPOJT M aMMHUAK. . KpUCTaJUTHYECKast penieTka,
1 YPOK; .
OcHoBaHusg, UX COCTaB U Ha3BaHHI. YPOIS «CMeCH»;
N - YPOK pelIeHust
PactBopuMocTs OCHOBaHUN B BOJIE. YPOKp Knaccuguyuposans CITOKHBIC
.. IIPOEKTHBIX 33J1a4; | HEOpPraHWYECKHUE BEIIeCTBa IO
[IpenacraBuTeny mieNnoYei: TUAPOKCHIBI
- YPOKH B3aHMMHOTO | COCTaBy Ha OKCHIIbI, OCHOBAHHS,
HaTpusi, Kanus U Kaneius. [lonstae 06 KHCIOTEL W COMM:  OCHOBAHMS
oO1eHus; T I ,
HHIKATOpaxX u Ka4eCTBEHHBIX KHCITOTEI - P 1o
peaxuusx. Kucnotel, wux cocraB u PacTBOPUMOCTH B BOJE; KHUCIOTHI
Ha3BaHusA. Kmaccudukanmss  KHCIIOT. M0 OCHOBHOCTH M COJEpP>KaHUIO
[IpencraBurenu KHCJIOT: cepHas, KHCIIOPOJa;

coisiHasg, a3zoTHas. IlomsTHe o miKane
kucnotHocTu (mkana pH). M3menenue

onpedenamo
HEOPTaHUYECKIX

MMPUHAAJICIKHOCTD
BCIIICCTB K




OKpacK{ WHIUKATOPOB.
Comum  Kak MPOU3BOJHBIE KHUCIOT U
OCHOBaHMH, HMX COCTaB W Ha3BaHUI.
PacTtBOopuMOCTh coneit B BOJIE.
[IpencraBuTtenu coiieid: XJIOpU HATPHS,
KapOoHaT U Gocdat KaabIHs.
AmMopdHbIe u KPUCTALTUYECKUE
BEIIIECTBA.

MeXMOJIEKYJISIpHBIE  B3aUMOJECHCTBHUS.
Tunel  KpUCTAJUIMYECKUX  PEUIETOK.
3aBUCHUMOCTL CBOWMCTB BEIIECTB OT
TUTIOB KPUCTAJUIMUECKUX PEIIETOK.
Uucteie BemectBa u cMmecH. [Ipumepst
KUJKAX, TBEPIABIX M Ta3000pa3HBIX
cMmecei. CBOMCTBA YHMCTHIX BEIIECTB M
cMmeceir. HMx cocraB. MaccoBas wu
o0beMHasl JOJIM KOMIIOHEHTa CMECH.
Pacuetsl, cBsI3aHHBIC ¢ HUCIIOJB30BAHUEM
TTIOHSTHS <«JIOJIS».

JdemoncTpanun. OOpa3ibl  OKCHIOB,
KHCJIOT, OCHOBaHMM M colieii. Moaenu
KPUCTAUUIMYECKUX PEHIETOK  XJIOpHIa
HaTpus, anmasa, okcunaa yriepoaa (IV).
B3peiB cMecu Bomoposia ¢ BO3IYyXOM.

CriocoOsI paszeneHus cMmecelid,
JVICTUILISIIHAS BOJBI
JlabopaTtopHbie ONbITHI. 1.

3HaKOMCTBO C oOOpa3llaMd  BEIIEeCTB
pa3HbIX KiaccoB. 2. Pa3nenenue cmeceil.
IIpakTH4eckue padoThI 2.
[IpuroroBnenue pacrtBopa caxapa H
OTIpeJieIeHHe MacCOBOM JI0JIM caxapa B
pacTBope

Konrtposbnass padora Ne3 mno Tteme
«CoenrHeHNsI XUMHYECKHX dJIEMEHTOB)

O/IHOMY W3 U3YYECHHBIX KJIACCOB IO
opmyure;

OnuUCHIBamMs» CBOWMCTBA OTACIbHBIX
MpeaCcTaBUTENEH OKCHJIOB,
JETYy4nx BOJOPOAHBIX
COCAWHEHMH, OCHOBAaHHM, KHCIIOT
U COJIEH;

onpedeisimv ~ BAJICHTHOCTh U
CTENCHb OKHCJICHUS DJICMEHTOB B
BEIIECTBAX; cocmasnsamo
GbopMyIIbI TIO BAJICHTHOCTSAM U
CTECIEHIM OKHCIICHUS 3JICMCHTOB,
a TakKke  3apsgaM  HMOHOB,
YKa3aHHBIM B TaOJHIIe
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U COJIEH;

cocmasnames Ha3BaHUS OKCHIIOB,
OCHOBaHMI, KHCIIOT M COJICi;
cpaénugams ~ BAJCHTHOCTh U
CTCNCHb  OKHUCJICHMS, OKCHJIHI,
OCHOBAHMS, KHCIOTBEI M COJH IIO
COCTaBYy;

yCmanaeiueams — TEHETHUUYECKYIO
CBA3b  MEXAY  OKCUIOM W

THJIPOKCHJIOM u Ha000pOT;
MPUYUHHO-CJICICTBEHHBIC  CBSI3H
MEXTy CTPOCHHEM aToma,
XUMHUYECKOH CBS3bI0 U THUIIOM
KPUCTaJUIMYECKOU peLeTKu
XUMHYECKUX COCIUHEHHI;
Xapaxkmepuzoeams ATOMHEIE,
MOJICKYJISIPHBIE, HOHHEBIE
METANINYECKUE

KPUCTAITMYECKHE PEIIETKH;
MPUBOJIUTH TIPUMEPHI BEIIECTB C
pa3HBIMH THIIAMU

KPUCTAJUIMUYECKOUN pElIeTKH;
npoeooums ~ HAOMIOJCHUA 32

CBOMCTBaMU BEILICCTB u
SIBJICHUSIMU, TPOUCXOJAIIUMU C
BEILECTBAMU; co0ro1aTh

IpaBWjia TEXHUKU O€30MacHOCTU
IpU IPOBEAECHUN HAOIIONEHUNA U
OTIBITOB; onucvlI8amy
XUMUYECKMH  JKCHEPUMEHT ¢
MOMOUIbI0  €CTECTBEHHOIO U
XMUMHUYECKOTO A3bIKA; noJ
PYKOBOACTBOM YUUATEIA
0QOpPMIISTh OTYET, BKIFOYAIOLIMN




ONMCAaHUE OKCIEPUMEHTA,
pE3yJIbTaTOB, BHIBOJIOB;
9KCNEPUMEHMANbHO UCCTIe008aMb
cpely pacTBOpa C MOMOIIbIO
WHAUKATOPOB; pa3ianuath
KHUCJIOTBl U ILIEJIOYH, MOJb3YSICh
UHAMKATOpaMH;  UCHONIb308AMb
IpPU PEUIeHUH PACUYETHBIX 3a/Ja4y
MOHSITUS «MaccoBast T0JIst
AJIEMEHTA B BELIECTBEY,
«MaccoBasi J0Js pacTBOPEHHOTO
BellecTBay, «oObeMHass  JOJs
ra3oo0pa3HOro BeUIeCTBa;

€ro

T'omosumu pacTBOpLI c
ONPEIEIEHHONM MAacCOBOW JoJen
PacTBOPEHHOI'O BEILIECTBA;

Cocmaensams Ha OCHOBE TEKCTa
TaONMMIEl, B

TOM YHUCIIC C

npuMmeHenueM cpencts UKT;

MOJT  PYKOBOJACTBOM  YYHTEIS
npoeooumy OIIOCPEI0OBAaHHOE
HaOJII0ICHHE; ocyujecmenams
UHIYKTUBHOE M JICAYKTHBHOE
00001eHue; ocywecmaisimo
KIIACCU(PUKAITUIO; 3HATh "

UCTIONIB30BaTh Pa3In4HbIe (HOPMBI
MIPEICTABJICHHS] KJIacCU(BUKAIIH.

Tema 4. U3MeHeHusl, NPOUCXOASIIINE
¢ BeleCTBaMM

IlonsTue  sABIEHMII, CBS3aHHBIX C
U3MEHEHUSIMH,  MPOUCXOISAIIUMH  C
BEIIIECTBOM.

SIBneHmns, CBS3aHHBIE C HM3MCHCHHUEM

KPpUCTAJTINIMYCCKOI'O0 CTPOCHHUA BCIICCTBA
Iopru TIMOCTOAHHOM €ro CocCtaBc, —

¢usnueckue  sBieHus.  DunMUeckue
SABICHUS B  XUMMH:  JUCTHILISALMS,
KpUCTAIIIN3alMs,  BbIIApUBaHUE U
BO3TOHKA BEIIECTB, (QWIbTPOBaHHE U
HeHTpudyrupoBaHue.

SIBreHusi, CBSI3aHHBIE C W3MEHEHHEM
coCTaBa BEILECTBA, XUMUYECKHE
peakimu.  [lpuzHaku W yCIOBHSA
NPOTEKAHUS  XMMUYECKUX  PEaKIIHi.
Bbinenenue TemigoTel M CBeTa  —

peakuuu ropenus. [lonsatue 06 3k30 - u
SHIOTEPMUYECKHUX PEAKIIUIX.

3akoH COXpPAaHCHUS MACChl BCIICCTB.

-ypOKH
HEPBUYHOTO

MIPEIbSIBICHHS
yueOHBIX
JCHUCTBHIM;

- YPOKH OBJIaJICHUS
y4eOHBIMU
JEeHCTBUSAMU,
-YpOKH
¢dbopmupoBaHuUs
y4eOHBIX
JEUCTBHIM;

- YpOK CO3AaHUA
MUHU-TIPOCKTA;

WHTEIPUPOBAHHBIN
YPOK;

KOMOWHHPOBaHHBI
1 ypOK;

UCNONIL3068aMb npu
XapaKTEPUCTUKE BEIIECTB

IIOHATHUA:

«KPUCTAJLTU3ALINSY,
«BBITTAPUBAHUC)),
«pubTpOBaHME»,  «BO3TOHKAY,
«OTCTaWBAHHEY, «XUMUYECKasI
peaxius, «XUMHUYECKOe
ypaBHEHUE, «peaxIuu
COCIIUHEHUS, «peakuuu
Pa3IoKEHUS, «peakuuu
00MeHay, «peakluy 3aMeIICHUs»,
«peaKIu HEUTpanu3anum»,
(OK30TEPMHUYCCKHE  PEAKIIHH»,
(OHJOTEPMHUYCCKHE  PEAKIIHI»,
«peaxiuu TOPEHUS,
«KaTamu3aTopbl», «(PEPMEHTHD,
«obpaTumbie peaxKum»,
«HEeoOpaTHUMBbIe peaxum»,
«KaTAJTATHYCCKHE peaxmm»,

«CHECKATAJIUTUYCCKHUE PCAKIIUN,

«psAd aKTUBHOCTU METAJIJIIOB),
«(THAPOIIN3»,




XUMHUYECKUEe  ypaBHEHHs. 3HAuCHHE
WHJIEKCOB u KOX(PPUITUECHTOB.
CocraBjicHUE YPaBHEHUH XHUMHYECKHX
peaKuui.

PacueTbl Mo XMMHUYECKUM YpPaBHCHHUSIM.
Pemenne 3amay  Ha  HaxXOXKICHUE
KOJIMYEeCTBA, MacChl WM  0o0beMa
NPOJIyKTa PEaKIUH MO0 KOJUYECTBY,
Macce  WIM  O0BEMy  HCXOIHOTO
BeIlleCTBA. PacyeTsl ¢ HMCIONb30BaHUEM
TOHATHSI  «JIOJISD», KOT/Ia  HMCXOJHOE
BEIIECTBO JaHO B BHIE pacTBopa ¢
JloJIen
Win

JOJIFO

3aJIaHHOM MacCOBOM
PacTBOPEHHOTO BCIIIECTBA
COJICPXKUT OTIpeIeNICHHYIO
MIpUMECEH.

Peaknuu paznoxenus. IlpencraBnenue
O CKOPOCTM XUMHUYECKHX PEaKILH.

Karanuzatopel. ®epmentsl. Peakuun
COEJIMHEHHSI. Karanutnueckue 31
HEKaTAIUTUYECKUE peakiuu,

oOpatuMble W HEOOpaTHMbIE PEaKIIHU.
Peaknuu 3amemenusa. Psn akTMBHOCTH
METAJUIOB, €ro HCHOJL30BaHHE IJIf
MIPOTHO3UPOBAHUS BO3MOXKHOCTH
MPOTEKaHUs peakuuit MEXIY
METAJZIaMH M KUCJIOTaMH, peakiui
BBITECHEHUS  OJHUX  METAIJI0B U3
pacTBOPOB  MX  COJEHd  OPYrUMU
MmetautaMi. Peaknmu oOMeHa. Peakimu
HEUTpanu3aluu. YCJIOBUS MPOTEKAHUS
peakimuii oOMeHa B pacTBOpax 10 KOHIIA.
Turmnr
npumepe
pa3oOXKEeHUusT —
Peakmnnu

XUMHUYECKUX
CBOMCTB

peakuuii  Ha
Boabl. Peaxknus
AJIEKTPOJIU3  BOJIBI.
COCIMHECHHUS -
B3aUMOJICUCTBHUE BOJIBI
METAaJJIOB

C OKCHUAaMH
Ycnosue
B3aMMOJCUCTBHS OKCHIOB METajJIOB H
HEMETaJIJIOB C  BOJIOM. ITonstue

n HCEMCTAJLJIOB.

«TUIpOKCUABD». Peaknuu 3amenieHuss —
B3aUMOJEUCTBUE BOJbI
Peakiiuun oOMeHa — TUAPOIIA3 BEHIECTB.

C MfETaljlaMu.

Jemonctpanuu. [Tpumeps! puzndeckux
SABJICHW: a) TulaBleHHe mnapaduHa; 0)
BO3IOHKAa  Homa  wWin  OEH30MHOU
KHCJIOTHI; B) PacCTBOPEHHE OKPAIICHHBIX

- YPOK pelleHHUs
NPOEKTHBIX 3aj1ay;

Yemanasnusamo MIPUYHHHO-
CIEICTBEHHBIE  CBSI3M  MEXIY
buznyeckuMu cBoOiicTBaMH

BEILIECTB U CIIOCOOOM pa3ieieHus
cMecei;
Obvscuams  3aKOH  COXpPaHCHUS
MaccChl BEIIECTB C TOYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHUS;
Cocmasnamo ypaBHEHUS

XUMHNYCCKHX peaKL{HI’I Ha OCHOBC

3aKOHa COXpaHEeHUs MAacChl
BCIIIECTB;
Onucvleams peakiui ¢ OMOIIbK

€CTECTBEHHOTO (PyCCKOT0 MU
POIIHOTO) SI3BIKA U SI3bIKA XHUMUHU;
Kaaccugpuyuposames XUMHUYECKUE
peakuuu IO YHCIYy M COCTaBy
MCXOJIHBIX BEIIECTB M MPOIYKTOB
peakuuu; TemioBoMy 3¢ QdeKTy;
HaIpaBJICHUIO IIPOTEKaHUs
pEaKIMU; yYacTUIO KaTaJln3aTopa;

UCNONb306AMNb TabIUIy
PacTBOPUMOCTH JIJIsl OTIPECICHUS
BO3MO>KHOCTH MPOTEKaHUs
peakimii oOMeHa;
AIEKTPOXUMHUYECKUN pan
HaIpsKECHU N (aKTUBHOCTH)
METaUIOB ISl  OMNpPEICIICHUS
BO3MOKHOCTH MIPOTEKAHUS

peakmuii MEKIy METaulaMd |
BOJIHBIMUA DPAacTBOpPaMH KHCJIOT H
COJIEH; Hab00ams U ONUCHLIBANb
NPU3HAKK W YCIIOBHSI TCUYCHHUS
XUMHUYECKUX pEaKUui, JelaTh
BBIBOJbI Ha OCHOBAaHUHU aHAlIM3a
HAOJTIOICHUH 32 YKCIICPUMEHTOM;
npo8oOUMsb PACUETHI 0
XHUMUYECKHM YpaBHCHUSIM Ha
HaXO0XKJECHUE KOJUYECTBA, MACChI
Wi 00beMa IPOAYKTa PEaKIuu
0 KOJIMYECTBY, MAcce WIIN
00bEMY HCXOHOTO BEIIECTBA; C
HCITOJIb30BAHUEM ITOHSTHS
«JI0JIsD», KOrga HCXOIHOE
BEIIECTBO JaHO B BUJIE PACTBOPA C
3aJITaHHOU MaCcCOBOM JI0JIEN
PacTBOPEHHOTO BEII[ECTBA
WJIH COJICPIKHUT OTNPEICIICHHYO




coieir; 1) guPPy3us  TYIIHCTHIX
BEIIECTB €  TOpALIEH  JIAMIIOYKH
HakanuBaHus. [Ipumepsl XUMHYECKHX

SBJICHHI: a) TopeHue maraus, pocdopa;
0) B3aUMO/ICHCTBUE COJISTHON KUCJIOTHI C
MpamMOpOM WU MEJOM; B) MOJYYCHHE
ruapokcuna menu (II); r) pactBopenue
MOJIy4eHHOTO THAPOKCHIA B KHUCIIOTAX;
n) B3aumojeicteue okcuna meau (II) c
CEpHOI KHUCIIOTOM IpU HArpeBaHuu; €)
pa3ioXeHHe MepMaHTaHaTa Kalus; XK)
pasjokeHue TMEepOKCHAa BOJOpoJa C
MMOMOIIBI0  JTUOKCHJA MapraHina u
Karaja3el KapToens WX MOPKOBH; 3)

noito mpumeceit. Cocmasnamo
Ha OCHOBE TEKCTA CXEMBI, B TOM
YHCJIEe C IPUMEHEHUEM CPEICTB
UKT;
CaAMOCMOSIMENIbHO oopmaamo
OTYET, BKIIFOUAIOIIUMN ONMHUCAHNUE
JKCIIEPUMEHTAa, €ro pe3yJbTaToB,
BBIBOJIOB;
UCNOIb308AMb 3HAKOBOE
MOJIeTIUpOBaHUE (Ha TpUMeEpe
ypaBHEHUH XHUMHYICCKHX
peaxuuii);

paziuyams 00bEM U COJAEpIKaHHE

. MOHATUH; POJOBOE U BHUJIOBOE
B3aMMOJIeicTBHE pa30aBIEeHHBIX KHCIOT )

MIOHSITHS, ocyuwecmenamo
¢ MCTAILTaMH. POIOBUIOBOE OIIPEJEIICHUE
IIpakTnyeckne padorsl 3. Ouucrka HOHSTHiIL
noBapeHHo# comu. 4. HaGmronmenus 3a
U3MEHEHUSIMH,  MPOUCXOJAUIMMHU  C
ropsIerd CBEYOM, W HUX OIHCaHHE. 5.

[Ipu3HaKy XUMUYECKUX pPEAKIUN

Konrtpoubnasi padoraNe 4 no teme:

«M3menenus, IIPOUCXOMAIINE c

BEILIECTBAMMN

Tema 5. PacrBopenmue. -YpOKH Hcnonvzosamo pu
PactBopsl. CaoiicTBa [IEPBUYHOTO XapaKTePUCTUKE  NPEBPAIICHUH
PacTBOPOB MpeTBABICHNS BEILIECTB IOHATHUA: «PacTBOPY,

«3IIEKTPOJIUTUYECKAS
3JIEKTPOJINTOB y4eOHBIX P
p o . . . JUCCOLMALUA», «IIEKTPOIUTHD,

ACTBOPCHUEC KaK N3UKO-XUMHUYCCKUU CUCTBUU.

p A ’ «HEDJIEKTPOJIUTHIY, «CTETEHb
nporecc. IlomaATHe o0 TUApAaTaX M | -ypOKH OBJIAJCHHS JUCCOLUALIANY, «CUJIbHbBIE
KpucTajuoruaparax. — PacTBopuMOCTb. | yyeGHbIMH JJIEKTPOIUTHI», «cnabble
KpuBbie pacTBOpUMOCTH KaK MOJCTD | 1efiCTBUSIMIEL; AIEKTPOIUTHI, «KaTHOHBD»,
3aBHCHMOCTH PACTBOPUMOCTH TBEPABIX | _ypoki «aHUOHBD», «KUCJIOTBD,

BEILIECTB oT TEMIIEPATYPBI. (I)OpMI/IpOBaHI/Iﬂ «OCHOBAHHUA), «COJIN», <«HOHHBIC
Hachblennsie, HEHACHIIICHHbIE | yuetmpix peakuum», «OCHOBHBIE OKCHJIBI»,
MIEPECHIIICHHbIE PACTBOPHI. 3HAYCHHE JCHCTBHIA: «KHCIIOTHBIC OKCHUABD), «CPCIHHC
b
pacTBOPOB Ul IPUPOABI U CEINBCKOIO ) com>, «KHCIBIC COI,
xo3siicTBa «OCHOBHBIE COJINY,
' _ | MHTETPUPOBAHHBIN | (reHeTHYeCKHA paI»,
[TonsiTne 00 3IEKTPOJIUTUYECKON )
3 YPOK; «OKHCIHUTEIILHO-
HCCOLMALNY. JIEKTPOJIUTHI U
A tan P - YPOK peLICHUS | BOCCTAHOBHUTEIIbHBIE  PEAKLUN»,
HEJJIEKTPOJIUTHL. Mexanuszm NPOEKTHBIX 337124 «OKHCITHTEIBY,
Aucconrarnn SJICKTPOINTOB ¢ «BOCCTAHOBHTEIbY, «OKHCICHHEY,
pa3InYHBIM XapakTepoM CBS3U. «BOCCTAHOBIICHIE:
3
Crenenn AIIEKTPOIUTUUECKON
P Onucvleams pacTBOPEHUE KaK
mucconarui.  CunbHble U cialble (DHBHKO-XMUECKHI TIPOTIECC:;
3
31eKTPOJIUThl. (OCHOBHBIE TOJIOXKEHUS Hnnocmpuposams — mpuMepamu
Teopun R OCHOBHBIE  IIOJIOKEHHsI  TEOpUU




qucconuanuu.  MoHHBIE  ypaBHEHMs
peakuuii. Peakuuu oOMeHa, uaymue 110
KOHIIA.

Knaccudukanmst HOHOB U UX CBOMCTBA.
Kucnotsi, ux KJTacCU(UKAITHSI.
Jlucconpanus KUCIOT M UX CBOMCTBa B
CBET€  TEOPUU  DIIEKTPOJUTHUYECKOU
JACCOLMALUY. MounekyinsipHbie u
HOHHEIC ypaBHEHUS peaKIuid.
BzaumoneiicTBue KHCIOT ¢ METallNIaMU.
DIJIEKTPOXUMHUYECKUI PsJl HaNpsSHKEHUH
METAUIOB. B3anmojelcTBHE KHCIOT C
OKCHJAMH MeETallIoB. B3aumopeicTBue
KHCIIOT C OCHOBAHUSIMU - pEaKILUs
HEWUTpalu3aluu. BzaumogeiictBue
KHACIOT ¢ coisamu. Vcmonp3oBaHue
Ta0IUIIBI pPacTBOPUMOCTH JULST
XapaKTEPUCTUKA XHUMHUUYECKHX CBOMCTB
KHUCJIOT.

OcHoBanus, X KJTaCCU(UKAITHS.
Juccomuarnyss ~ OCHOBaHHM M HX
CBOMCTBaA B CBETE TEOPUH
3JIEKTPOJIUTUYECKOMN JTMCCOITAAITHH.
BsanmoseiicTBiie OCHOBAHWM C COJISIMM.
Hcnonp3oBanue Ta0JIUIIBI
pacTBOPUMOCTH U1 XAapaKTEPUCTUKHU
XUMHYECKHX CBOICTB OCHOBAHHUM.
B3anMonaelicTBue 1ienoded ¢ OKCHUIaMU

HEMETAaJIJIOB.

Comn, 1504 KJaccuuKanus n
JUCCOMansl W CBOWMCTBA B CBETE
TEOpUU EKTPOIUTUIECKON
Jucconuanyy. BzaumoaencTBre cojeil ¢
MeTaJlJIaMH, 0COOEHHOCTHU ITUX

peakuuii. BzaumopeicTBue conel ¢
comsmu.  Hcmonb3oBaHue — TaOJIHIILI
pPacTBOPUMOCTH JUIsl  XapaKTEPUCTUKH
XHUMHYECKHUX CBOHCTB COJICH.

O06o006111eHE CBEeAeHN 00 OKCHAax, HUX
KJIACCU(UKAIIUU U CBOWCTBAX.

l'enetnyeckue psaasl  METaNIOB U

HEMETAJIJIOB. I'eneTnueckass  CBs3b
MEXIy  KJlaccaMd  HEOPraHUYECKUX
BEIIICCTB. OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHEIE peaxiuu.

OnpenensroT CTEIEHD OKHUCIIEHHUS
3JIEMEHTOB B coequHeHnu. OKUCIUTEID

AIEKTPOIUTUYECKOMN

JTUCCOLIAIUY; TeHETUYECKYIO
B3aMIMOCBSI3b MGy BEIISCTBAMU
(mpocToe BEmecTBO — OKCHUI —
TUAPOKCUJT — COJIb);

Xapaxmepuzoeams oOrmrue
XUMHYECKHUE CBOIICTBa

KHCJIIOTHBIX Y OCHOBHBIX OKCHJIOB,
KHCJIOT, OCHOBAaHMH U COJEH C

MO3ULIAN TEOpUHU
AJIEKTPOIUTUYECKON

JIMCCOLALNY; CYIIIHOCTh
AIEKTPOIUTUYECKOMN

JIACCOIAIIUU BEILIECTB c
KOBAJICHTHOM MOJISIPHOM u
MOHHOM  XMUMHYECKON  CBS3bIO;
CYIIHOCTh OKHUCITUTEIHHO-

BOCCTAaHOBUTEIIbHBIX PEAKIIUI;

npueoouUms npumepsvl PEaAKIUH,
MOATBEPKAAOMIMNX  XUMUYECKUE
CBOMCTBA KHCJIOTHBIX X OCHOBHBIX
OKCHIOB, KHCJIOT, OCHOBAaHHI H

CoJIeH; CyILIECTBOBAHME
B3aUMOCBSI3H MEXIy OCHOBHBIMH
KJlaccaMu HEOPTraHMYECKUX
BCILIECTB;

Kaaccupuyupoeams XUMHUYECKHUE
peakiuu o «M3MEHEHHIO
CTCTICHEH OKHCIICHHS 3JIEMECHTOB,
o0Opa3yrommx pearupymoiue
BEILIECTBAY; coCmaenams

YPaBHEHUSI  DJIEKTPOJUTHUYECKOU
JIACCOLIMAMUA KUCTIOT, OCHOBAHUM
U COJIEH; MOJIEKYJIAPHBIE, MTOJIHBIE

u COKpaILICHHbIE HMOHHBIE
YPaBHEHUSI pEaKUMi C y4acTHUEM
AJEKTPOJIUTOB; YpaBHEHUS
OKHCIIUTENIBHO-

BOCCTAHOBHUTEIBHBIX  PEaKIInH,
UCIIONIB3YST METOJl 3JICKTPOHHOTO
OanmaHca, YypaBHEHHsI peaKIu,

COOTBETCTBYIOLIUX
[0CJIEI0BATEIBHOCTH
(«uenouke») IIpEBpaLICHUI
HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB;

onpeodensimo OKHUCITUTEIb "

BOCCTAHOBUTCIIb, OKHUCJIICHHUE U
BOCCTaHOBJICHHUE B OKHCIINTCIBHO-
BOCCTAHOBUTCJIbHBIX PCAKIUAX,




M  BOCCTAaHOBHUTENIb, OKHCJICHHE |
BOCCTaHOBJICHHE. Peakmum  HMOHHOTO
obMeHa " OKHCJIUTEIILHO-
BOCCTaHOBUTEILHBIC peaKkuu.
CocraBneHrue ypaBHEHU OKUCIUTEIBHO
- BOCCTaHOBUTEIbHBIX peakuuit
METOJIOM 3JIEKTPOHHOTO OasaHca.

CBoiicTBa  MPOCTBIX  BEIIECTB  —
MCTaJJIOB M HEMETAIOB, KHCJIOT H
coleii B cBeTe 00 OKHCIHMTEIBHO -
BOCCTAHOBUTEJBHBIX MTPOIIECCAX.

JdemoHcTpaumu. B3aumoneiictBue
pacTBOpPOB XJIOpUJA HATPUS U HUTpATA
cepebpa. IlomyueHue HepacTBOPHUMOIO
TUJIPOKCUJIA U B3aUMOJACHCTBHE €ro C
KHucnoTamMu. B3amMonaelcTBue KHCIOT C
OCHOBaHUSAMHU. B3anMoaeicTBue KHCIIOT
c OKCHJIaMH METaJIJIOB.
BzanmMmoneiicTBHe KHCIOT ¢ MeETallaMH.
B3anMopmelictBue KHCIOT € COJIAMH.

BzaumonaeiictBue miejiouei c
KUCIIOTaMHU. B3auMoneicTBUE IMIeIoYei
C OKCHIaMH HEMETAJUIOB.

B3anMopmelicTBue Imeaoder ¢ COJIAMM.
[Tonyuenue u cBOCTBa HEPACTBOPUMBIX
OCHOBaHUil. B3anmoieiicTBHE OCHOBHBIX
OKCHJIOB c KHCIIOTaMH.
BsanmopeiicTBiie OCHOBHBIX OKCHIOB C
BoAON. B3amMopaelcTBuE KHCIOTHBIX
OKCHJIOB C IICI0YaMHU.

IIpakTnyeckue padoThl

6.CBoiicTBa KHCIIOT, OCHOBaHH,
OKCHJIOB U COJIEH.

7.PenieHne SKCIEpUMEHTAJIBHBIX 3a/1a4.

Kontposabnasi paGora NeS no Tteme
«PactBopenne. PactBopsl. CBolicTBa
pPacTBOPOB 3JIEKTPOJUTOBY

HroroBass koHTpoJbHasi padora 3a
Kypc xumun 8 kiacca

ycmanaesiueaniob MMPUYINHHO-
CIICOCTBCHHBIC CBA3HU: KJj1acc
BCIICCTBA — XUMHWYCCKHUEC

CBOMCTBa BEIIECTBA; HAOIIOIATh U
ONHKCBHIBATH  PEAKIHUU  MEXIY
ANEKTPOJIUTAMH  C  MOMOIIBIO
€CTECTBEHHOTO (pyCCKOro Wiu
POIHOTO) SI3bIKA M S3bIKA XUMHUH;

npoeoouUms OTIBITHI,

MOATBEPXKIAIOIINE  XUMHUUYECKHE
CBOICTBAa  OCHOBHBIX  KJIACCOB

HCOPTaHUYCCKUX BCIICCTB,
oOpamatecsi ¢  J1a0OpaTOPHBIM
00opyI0BaHUEM u

HarpeBaTelbHBIMH TNpHOOpamMu B
COOTBETCTBUM €  IIpaBHIIaMU

TEXHUKU 0C30I1aCHOCTH;
Habnrooame 3a CBOIiCTBaMH
BEIIECTB H SIBJICHUSMU,
MPOUCXOSAIIAMHA C BEIICCTBAMH;
ONUCHIBAMb XUMHYECKHI
AKCIIEPUMEHT v IIOMOIIILIO

€CTECTBEHHOTO  (PYCCKOTO WM
POIHOrO) sI3bIKa U S3bIKA XUMUH,
denamsv 66160061 O PeE3ybTaTaM
IIPOBEIEHHOTO HKCIIEPUMEHTA.

Pabomams ¢ TekcTamu: 1enath
MIOMETKH, BBIIIHCKH, ITATHPOBAHHE
TEKCTa;  COCTaBIATH  JIOKJAJ;
COCTAaBIIITh HAa OCHOBE TEKCTa
rpadpukd, B TOM 4YHCIE C
npumenenueM cpeacrts UKT;

Braoemo TaKAM BUIOM
U3JI0KCHUS TEKCTa, KaK
paccyxeHue; UCNOIb308AMb
3HAKOBOE MO/ICITMPOBAHHE;
Paznuuamo KOMITOHEHTBI
JTIOKa3aTelbCTBa (Teswmc,
apryMEHTBI u bopmy
JI0OKa3aTelIbCTBA),

Ocywecmensamo psiMoe

WHIYKTUBHOE JIOKa3aTeIbCTRO;
onpedensimb,  WCXOIA W3
y4eOHOH 3a/1auu,
HEOOXOIMMOCTD
HEIOCPEJICTBEHHOTO WA
OMOCPEIOBAaHHOTO  HAOJIOICHUS;
CAMOCMOAMENbHO  COCMABNAMb
IporpamMmy 3KCIEPUMEHTA.




9 kjaacc:

[IpenmeTHOE conepxanue

DopMbI
OpraHu3aIiH
y4eOHBIX 3aHATHN

XapakTepucTUKa OCHOBHBIX
BHJIOB JICSITEIIHHOCTH

1.BBeaenue. O0masi xapakTepucTuka
XUMHYECKUX
XHMHMYECKUX pPeaKiui
Iepuoauyeckuii 3aKOH U
Ileproanyeckasi cucTeMa XUMHYECKHX
jemeHTOB . 1. MeHaeeeBa
XapakTepucTuka
nojoxxeHuto B [lepuoanueckoit cucreme
XAUMHUYECKHX 3JIEMEHTOB J1. n.

3JIEMEHTOB H

3JIEMCHTA 1II0 €Tro

Menpeneena. CBoiicTBa OKCHJIOB,
KHUCJIOT, OCHOBAaHMH M COJell B CBeTe
TEOpUHU AIEKTPOITUTUYECKON
JIUCCOIAAIIH i OKHCJICHMSI-
BOCCTaHOBJICHHS.

[TonsiTHE O TEpPEeXOAHBIX HJIEMEHTAX.

AMmdotepHocTb.  'eHeTmueckuit  psia
NIEPEXOAHOTO JIEMEHTA.
[Tepuoanueckui 3aKOH u

[leprionuueckass cucreMa XHUMHYECKHX
anmementoB JI. WM.  Mennaeneena.
XuMuYecKasi OpraHus3alds KUBOU U

HEXKUBOU  IPUPOJBI. XHUMHUYECKUI
COCTaB f1pa, MAHTUU U 3EMHOH KOPBI.
XHWMHYECKUE DIIEMEHTBl B  KJIETKax
JKUBBIX  OpPraHu3sMoB.  Makpo- u
MHUKPO3JIEMEHTBI.

O0001IeHEe CBEAEHUIT O XUMHYECKUX
peaknusax. Knaccudukamnust XuMuaaeckux
peakuuii Mo pa3IuyHbBIM PHU3HAKAM:
«UHUCII0O M COCTaB pearupyroumx Hu
00pa3yoIIMXCsl BEIIECTBY», «TEMJIOBON
3pdexT», «HampaBIeHUE», «U3MEHEHHE
CTEICHeH OKHCJICHUS 3JIEMEHTOB,
00pa3yroIuX pearupyronue BemecTBay,
«pazay, «HMCTOJIb30BAaHUE
karanuzatopa». [loHsitue o ckopoctu
XUMUYECKON peaKIuu. DakTopsl,
BIUSIIOIIAE HA CKOPOCTh XHMMHUYECKHX
peakuuii. Kartanuzatopel u  kartamus.
WNHruburopsl. AHTUOKCHIAHTHI.

YPOKH  TEPBUYHOIO
IIPEIbSABICHUS
y4EeOHBIX JIEUCTBUIA;
- YPOKHM OBIIAJCHHUS
Y4IeOHBIMH
JIEHCTBHUSMU,

-YpOKH
(dbopMupoBaHus
y4eOHBIX ICUCTBUIA;
- YPOK
MUHU-TIPOEKTA;

- MHTETPUPOBAHHBIN
YPOK;

- KOMOWHUPOBaHHBIH
YPOK;

- YPOK peleHus

CO3JaHusA

MMPOCKTHBIX 3a4a4;

Hcnonvzosamo npu
XapaKTEPUCTUKE IPEBPALLCHAN
BEIICCTB MTOHATUSA:
«XHMHUECKast peakuus»,
«peakuuu COCIUHEHUSY,
«peaxkuuu Pa3I0KECHU,

«peakuu OOMEHa», «pPeaKIuu

3aMeIICHUs, «peaKIuH
HEWUTpaIU3aLuny,

«OK30TEPMHUYECKHE  PEAKIHN»,
«QH/IOTEPMHUYECKUE PEAKIUN»,
«obpatumsie peakuumny,

«HEOOpaTUMbIE PEAKIIHI,
«OKHMCJIUTEIIFHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMI,
«TOMOTEHHBIE PEAKIIUNY,
«reTepOreHHbIe peakuum,
«KATATUTHYECKUE  PEaKluny,
CHEKAaTATUTHUUYECKUE PEeaKLnuny,
«TETUIOBON AP PEKT XUMHUIECKON
peaKLMm», «CKOPOCTh
XUMHUYECKON peaKium,
«KaTamu3aTopy», 0agams UM
OTIPEICTICHUS ¥l 0OBACHAMD;
Xapaxkmepuzosamu

XHUMHYECKHE 3JIEMEHTHI 1-3-r0
MEPUOJIOB MO MX MOJOXKEHUIO B
MEePUOINYECKOMN CHCTEME
XUMHYECKUX dieMeHTtoB J.H.
MeHnneneena;

xapaxkmepuzoeams O0IIHe
XHUMHUYECKHE CBOMCTBA
aM(pOTEPHBIX OKCHUIOB H
TUAPOKCUJIOB;

npugooums TPUMEPHI PEaKInH,
MOATBEPKIAIONIMX XUMHYECKUE
CBOMCTBa aM(OTEPHBIX OKCHUIOB
Y TUJIPOKCHUJIOB;

oasamo Xapakmepucmuxy
XUMHUYECKUX PEAKIUI 110 YUCITY
Y COCTaBY UCXOJHBIX BEIIECTB U
MIPOJIYKTOB peakiuu;




JdemoncTpanuu. Paznuunbele  Qopmbl
tabmunpl J. WM. MenneneeBa. Mojnenu
aTOMOB DJIEMEHTOB |—-TO TEPUOIOB.

Mopnens CcTpoeHHs 3€MHOro  IIapa
(momepeuHsii  pa3pe3). 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakluud OT
OPUPOJIBI  PEAarupyIoOUINX  BEIIECTB.
3aBUCUMOCTh CKOPOCTH  XMMHYECKOMH
pakuuun oT KOHICHTpALUun
pearupyromux BelIecTB. 3aBUCUMOCTh

CKOpPOCTH XUMHUYECKOU peaknuun OT

iouaau CONIPUKOCHOBEHHUS
pearupyromux  BeHmeCTB  («KUTISAIIUH
CJIOW»).

JlaGopatopubie onbiThl 1. [Tonydenue
THAPOKCH/IA IIMHKA U UCCIICIOBAHHUE €TO
CBOMCTB. 2

MopenupoBanue MOCTPOEHUS
[Teprouueckoil CUCTEMBI XUMHYECKHX
3JICMEHTOB . . MenneneeBa

Konrtposabnasi padora Nel mno Tteme
«BBenenue»

TEIIOBOMY s dexTy;
HaIpaBJICHUIO POTEKAHUS
peakmy; U3MEHEHHUIO CTereHeH
OKHCJICHUS 3JIEMEHTOB;
arperaTHOMy COCTOSIHUIO
WCXOJHBIX BEIIECTB; YYaCTHIO
KaTalM3aTopa;  OObACHAMbL U

npueooums NpuMepvl BIUSTHUS
HEKOTOPBIX (paKkTOpoB (Ipupoaa

pearupyromumx BEILIECTB,
KOHIICHTPALIHSI BEIIIECTB,
JIaBJICHUE, TEeMIIepaTypa,
KaTaJu3arop, MOBEPXHOCTh
CONPUKOCHOBEHHS

pearupyromux  BeIIeCTB) Ha
CKOPOCTh XHUMHUYECKHX
peaKIuii; Habooams U
onucwleamy ypaBHEHHUSI

peakuMii MeXy BEIIECTBAMHU C
MIOMOILBI0 PYCCKOrO s3bIKa M
SI3bIKA XUMUU;
onpeodensims  yeib
NEATENBHOCTH €
YUUTENE M CaMOCTOSATEINBHO,
WCKATh cpencTsa ee
OCYIIECTBIICHUs, paboTas 1o
IJIaHY, CBEPSITh CBOM JICUCTBHUS
C LENbI0 U TP HEOOXOAUMOCTH

yueOHO
HOMOIIBIO

UCIPABIIATH omHOKH c
MIOMOIIBIO YUUTEIIS u
CAMOCTOSITENIbHO;  COCMAGIAMb

AHHOTAIIMIO TEKCTA;
onpeoenams BUJIbI
KJaccu(uKaum (€CTeCTBEHHYIO
Y UCKYCCTBEHHYIO);

Tema 2. MeTa/LIbI

[Tonoxxenue METaJIJIOB B
[Tepuoanueckold cucTEMe XHUMHYECKUX
anmementoB  JI. WM.  Mengaeneera.
Mertamuueckas KpUCTaJUIMuecKas

pelieTka U MeTajTnyeckass XUuMHIecKas
cBsa3b. OOmme Qusnyeckue CBOWCTBA

meTtamiaoB. CmutaBel, WX CBOWCTBAa U
3HAYCHHUE. XuMH4YecKue CBOICTBa
MCTaJlJIOB KaK BOCCTAHOBUTEIICH, a
TaKkKe B CBEeTe HMX IIOJIOKCHHA B

ANEKTPOXUMUICCKOM PSTy HANPSHKCHUN
METaJIOB.
Kopposus metaninoB u crnocodsl 60psObI

-YPOKH TIEPBHYHOTO
MPEAbSABICHUS
y4eOHBIX ICUCTBUN;
- YpOKU OBJIaJICHUS
y4eOHBIMH
JIEHCTBHUSMU,
-YpOKHU
(dbopMupoBaHus
y4eOHBIX AEUCTBHIA;

- YpOK
MUHH-TIPOCKTA;

CO3JaHusA

- MHTETPUPOBAHHBIN
YPOK;

Hcnonvzosamo npu
XapaKTEPUCTUKE METAIIIOB U UX
COEMHEHUI TIOHATHA:
«METaJIb», «psAJ AKTUBHOCTH
METaJIOBY, «ILIETIOYHbIE
METaJIbD,
«ILIEJTIOYHO3EMEIIbHbBIE
METaJIbLY;

oasambw Xapaxkmepucmuxy
XUMUYECKUX 3JIEMEHTOB-
METaJUIOB (IeI0YHBIX
METaJVIOB, MAarHus, KaJbILIUs,

ATIOMHUHMS, JKele3a) M0 HX
MOJIOKEHUIO B MEPUOIUYECKOM
CHUCTEME XAMHAYECKHAX




¢ Heill. Meramibel B mpupoze. O6mue
noayuenus. OOmasn
LIeJOYHBIX

IPUpPOJIE.
MOy YCHHUSI.

CcIoco0bBl  UX

XapaKTepUCTUKA
MeTaJLJIOB. MeTaniael B
OOmue
Crpoenue atoMoB. Illenounbie MeTaILIBI
Baxneinine

CIIOCOOBI  UX

— TMPOCTHIE BELIECTBA.
COCIMHECHMS IIEJOYHBIX METaNIOB —
OKCH/JIbI, THIPOKCHU]IBI U COJIU (XJIOPUIBL,
KapOOHAThl, Cynb(paTbl, HUTPATHI), HX
CBOICTBA M NPHMEHEHHE B HapOIHOM
xo3sicTBe. Kanuitapie ynoOpeHus.

O0mas xapakTepuCcTHKAa 3J1eMEHTOB
riaapHoili mnoarpynnst I rpynmel
Crpoenune atomoB. lllenoynozemenbHble

METaJUIBl —  MPOCThIE  BEIIECTBA.
Baxueiiimme COEJTMHEHUS
IETOYHO3EMENTBHBIX METAJJIOB —

OKCH/JIbI, THIPOKCHUJIBI U CONU (XJIOPUIBL,
KapOOHAaTHI, HUTPATHI, cynb(haThl,
¢docdarsr), ux cBoiicTBa U MPUMEHEHHUE
B HApOJHOM XO3SHCTBE.

AJIIOMUHUIA. Ctpoenue aroma,
¢u3nyeckue M XUMHYECKHE CBOWCTBA
MPOCTOTO  BELIECTBA. Coenunenus
QIIOMHHMSI — OKCUJ U THUAPOKCHUZ, HX
amdoTepHblid  xapakTep. BaxkHeimme
couu ATIOMUHUSA. [Ipumenenne
AJTIOMUHUA U €70 COEAUHEHHIA.

Keneso. CtpoeHue aroma, pusnyeckue
U XUMHUYECKHE CBOICTBa MPOCTOrO
BenlecTBa. ['enernueckue psanel Fe2+ u
Fe3+. Baxsuelimme conu  kenesa.
3HauEHHE JKEeJe3a U €r0 COSAUHEHUN ISt
MIPUPO/IBI U HAPOJHOTO XO3SICTBA.
JemoncTpanuu. O0pa3ipl METOYHBIX U
LIEJI0YHO3EMENBHBIX
OO6pa3siibt
pacTBOpOB

METAaJIOB.
BzanmogeiictBue
KHACIOT W  COJel C
Metauiamu. [lomydeHue ruapokcuaa
AJIIOMUHUS M MCCIIEJOBAaHHE  €ro
CBOMCTB. B3samMmogeilicTBue xenesa ¢
KHUCJIOTOM. [Tomyuyenue

CIIJIaBOB.

COJISTHOU
ruapokcunoB xenesa (II) u (III) m
N3Y4YEHHUE UX CBOMCTB.

IIpakTn4yeckue padoThbI. 1.
OcylecTBIEHNUE LEMOYKH XUMHUYECKHX

- KOMOWHUPOBaHHBIN
YPOK;

- YPOK pelleHHMs
IPOEKTHBIX 3ajiay;

anemenToB JI. 1. Menpeneena;
Ha3v16aMb COCIMHCHHUS
METaJUIOB M COCTaBJIATh WX
(opMyIIBI IO Ha3BAHUIO;
xapakxmepu3o8ams CTPOCHHE,
o0mue dbuznveckue u
XUMHYECKHE CBOMCTBa
METaJUIOB;, ONUCLIBAMb WX C
MTOMOIIBIO €CTECTBEHHOT'O
SI3bIKA U SI3bIKA XUMUH,
00vACHAMD 3aBUCHUMOCTh
CBOMCTB (MJM TPEICKa3bIBATh
CBOMCTBA) XUMHYECKUX
3JICMEHTOB-METAJIJIOB u
o0pa3yeMbIX UMHU COEIUHEHUN
ot nonoxenus B [ICX3 JI. U.

Menneneena;

cocmaenams ~ MOJIEKYJISIPHBIE
YpaBHEHUSA peakuuu,
XapaKTEePU3YOIIUX
XUMHUYECKHE CBOICTBA
METAJVIOB U UX COECIMHEHUM, a
TaKxke 3JIEKTPOHHBIE
YpaBHEHUS IIPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
YpaBHEHUS
3JIEKTPOJIUTUYECKON
JIMCCOLMAIIMN; MOJIEKYJISIPHBIE,
MOJIHBIE U COKpALLEHHBIE

VOHHBIE

YpaBHEHUS PEaKIuil ¢
y4acCTHEM DJIEKTPOJIUTOB;
ycmanagaueams — TPUYAHHO-
CJIIEICTBEHHBIE CBSI3H MEKIY
CTPOECHHUEM aToma,
XUMUYECKON CBA3BIO, TUIIOM
KPHCTaJUIMYECKOU peLIeTKn
METaJIOB U HMX COCJAWHCHUM,
uxX obumMu (U3NYeCKUMU U
XUMUYECKUMH CBOMCTBAMU;

B8LINOAHAMb,  Habmooams U
ONnuUCHIBAMb XAMHAYECKUHM
JKCIIEPUMEHT o
pPacrlo3HABAHUIO  BAKHEHIITUX
KaTHOHOB METAJIOB,
TUIPOKCH/I-UOHOB;
9KCHEePUMEHMANLHO
uccnedosamo CBOICTBa




npeBpamieHuit. 2. Ilomyuenwe
CBOMCTBA COEOUHEHMH MeETayljIoB. 3.
Perienue skcnepuMeHTaIbHBIX 3a7ay Ha
pacro3HaBaHHe u HOJy4YeHue
COETUHEHNI METAJIJIOB.

KonTtposbnasi paGora Ne2 mno teme «

Meramabn

METaJNIOB U WX COCIUHCHHH,
pemark  3KCIePUMEHTAIBHBIC
3a7aui 10 TeMe «MeTaiby,
oenamo 6616000l o
pesyibpTaTaM  MPOBEIECHHOTO
JKCTICPUMEHTA;
npo8ooUns

XUMHYECKUM

pacuemol o
bopmynamMm  u
YpaBHEHUSM peaxiuii,
MpPOTEKAIOUX C  y4acTHEM
METaJUIOB U HUX COCIUHCHHI;
obpawamucs ¢ 1aOOPATOPHBIM
000opyiI0BaHHEM u
HarpeBaTeIbHBIMU  TIpUOOpamMu
B COOTBETCTBUHU C TIPaBHIAMH
TEXHUKH 0e30MacHOCTH;
pabomamsv TO COCTABICHHOMY

IUTaHy, UCHOJB3ysl Hapsixy C
OCHOBHBIMH u
JIOTIOJTHUTENbHBIE cpencTBa
(cripaBOUHYTO JUTEPATYPY,
CpeacTBa HKT);

conocmasnams U omoOupamo
UH(POPMALIMIO, TTOIYYECHHYIO U3
Pa3IUYHBIX UCTOYHUKOB,;
npeocmasiaims THHOPMAIIIO B
BUJE TaOJHIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4YHUCJE C
npumenenueM cpeacts UKT;
ogopmisims CBOM MBICIU B
YCTHOM U NMHUCBMEHHOW peYH, B

TOM 4YHUCJIE€ C TPUMCHCHUEM

cpeactB UKT; cocraBusth
pELeH3HI0 Ha TEKCT;
ocywecmenamo
JI0Ka3aTeNbCTBO oT
MIPOTUBHOTO;

onpeodensimb, UICXOI U3 YICOHOM
3a1a4d, HEOOXOIUMOCTh
HCIIOJB30BaHMs HAOIIOIEHHS
WJIM OKCIIEPUMEHTA.

Tema 3. HemeTaiibl

OOmass xapakTepUCTHKA HEMETAJIIOB:
nosiockenue B [lepuoamueckoit cucreme
XUMHYECKUX DJIEMEHTOB J1. n.
MeHneneeBa, OCOOCHHOCTH CTPOCHHS
aTOMOB, JJIEKTPOOTpUIaTeIbHOCTE (D0)

-YpOKH TICPBHYHOTO
MIPEIbSBICHUS
Y4eOHBIX JICUCTBUN;
- YpOKU OBJIAJICHUS
y4eOHBIMU
JIEHUCTBHUSMU,

Hcnonvzosams ipu
XapaKTEPUCTUKE AIEMEHTOB U UX
COEIMHEHNI TTOHSATHS
«HEMETAILIBD», «TaJOTEeHbBI,
«aIIJIOTPOTIHBIC
BHJIOM3MEHEHHUS, «KECTKOCTh




KaK Mepa «HeMeTauIndHOCTH, psia D0.

Kpucrannnueckoe CTpPOEHHUE
HEMETAJUIOB — TIPOCTHIX  BEIIECTB.
Annotponusi. DuU3NYECKHE  CBOMCTBA
HEMETaJUIOB. OTHOCHUTENBHOCTD

MOHATUH «METaJI» U «HEMETAII.
Bonopoa. IlonmoxeHwe Bomopoaa B
[Tepronnueckoil cucTemMe XHUMUYECKHUX
anementoB  JI. WM.  Menjaeneena.
Crpoenue aroMa u MOJIEKYJIBI.
dusnyecke W XHMHYECKHE CBOMCTBA
BOJIOPO/IA,
MIPUMEHEHUE.
Boaa.
Bonopoanas
du3nyeckne cBOMCTBA BOJIBI. AHOMAITHHN

ero MOJTyIYCHUE u

Crpoenue
XUMHAYECKast

MOJICKYJIBI.
CBA3b.

CBOWCTB  BOIBL. ['mapodunpHBIe U
ruipodoOHbIEe BelecTBa. XHUMHUYECKUE
cBoMcTBa BOAbL. KpyroBopor BOabl B
npupoae. Boroouncrka. Aspanust BOJBI.
boitoBeie  punbTpel.  MuHepanbHBIC
BOoAbl. JlucTwinupoBaHHas Bojda, €€
NOJIyYEHHUE U PUMEHEHHE.

OO0mas XxapakTepUCTHKAa TIaJIOTeHOB.
Crpoenue atoMoB. IIpocTsle BemecTsa u
OCHOBHBIE COEIMHEHHUSI TaJOr€HOB, HX
cBoiicTBa. Kparkue cBeleHHs O XJope,
opome, ¢tope u ioxe. I[Ipumenenue
TaJIOTEHOB M WX COEOUHEHHH B
HapOJIHOM XO3SIHCTBE.

Cepa. CrpoeHue arToma, aJJIOTPOIHS,
CBOICTBa M NpPUMEHEHHE POMOMYECKOMN
ceppl. Okcunsl cepol (IV) u (VI), ux
MOJIy4YeHHE, CBOMCTBA W NPHUMEHEHHE.
CepnHast KuCJIOTa M €€ COJHM, HX
IIPUMEHEHUE B HApOJHOM XO3SMCTBE.
[Ipon3BoaCTBO CEpHOM KUCIIOTHI.

A3or. CTpoeHHe aromMa U MOJEKYJIbI,
CBOICTBA MPOCTOTO BEHIECTBA. AMMHAK,
CTPOEHHUE, CBOICTBA,
npuMmeHeHne. Coau  aMMOHMS,  MX
CBOMCTBa U NnpuMeHeHne. OKcuabl a3ota
(II) m (IV). AsorHas kucnora, ee
cBOMCTBa M npumeHeHue. Hurtpatel u
HUTPUTHI, pobJIeMa MX COJEpXKaHUs B
CEJILCKOXO3SIMCTBEHHON MPOAYKIIHH.

MOJIy4YeHUE |

A30THBIE y10OpeHUsl.

-ypOKH
dbopMHUpOBaHUS

y4eOHBIX ICUCTBUIA;
- YpPOK CO3JaHUSA
MUHHU-TIPOCKTA;

- HMHTErpUPOBAHHBIN
YPOK;

- KOMOWHUPOBAHHBIH
YPOK;

- YPOK peleHus
MPOEKTHBIX 3a]1a4;

BOJIBD», «BPEMEHHAS KECTKOCTh
BOJIBI», «IIOCTOSTHHAS KECTKOCTh
BOJIBI», «00IIast )KECTKOCTh
BOJBIY; 0asamo
Xapaxmepucmuxy XUMHIECKUX
3JICMEHTOB-HEMETAJIJIOB
(Bomopo/ia, TaJIOTeHOB,
KHCTIOpO/Ia, Cephl, a30Ta,
dbocdopa, yriepona, KpeMHHS)
10 UX IOJIO)KCHHIO B
MIePUOIUYECKON CHCTEME
XUMHUYECKUX 31eMeHTOB /JI. .
Menpaeneena; Hasvieamos
COCAMHEHHS HEMETAILJIOB U
COCTaBJIATh UX (POPMYJIBI T1O

Ha3BaHUIO;
Xapaxmepuzoeams ~ CTpOCHHE,
o0rmrue duznyeckue u

XUMUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB-HEMETAIIIIOB;

Obwvsicusams 3aBUCHMOCTh
CBOMCTB (WJIM TIpPEICKa3bIBATh
CBOMCTBA) XUMHYECKUX
9JIEMEHTOB-HEMETAJIIOB n
o0pazyeMbIX UMH COCIUHEHUN
OT IMOJIOKCHUS B
IIepuonuueckoi CUCTEME
XUMUYeCKux 3jiemeHtoB J[. U.
Menneneena;
Onucwisams
XHUMHYCCKHE CBOMCTBaA
HEMETAILJIOB v IIOMOIIILIO
€CTECTBEHHOI'0 (PYCCKOTO WM

o0me

pPOHOrO) s3bIKA M S3bIKA
XMMMUY; cocmasnAmy
MOJIEKYJISIPHBIE ypaBHEHHUS
peakumii,  XapakTepU3YIOIIHX
XUMUYECKUE CBOMCTBA
HEMETAJIJIOB U MX COEAUHEHUH,
a TaKkKe AJIEKTPOHHBIE
YPaBHEHHUS IIPOLIECCOB

OKHCJIEHUS-BOCCTAHOBJICHHUS;
YpPaBHEHUS AJIEKTPOJIUTUIECKON
JUCCOLIMALIMU; MOJIEKYJISIPHBIE,

IOJIHBIE M COKpAlICHHbIE
VOHHBIE YpaBHEHMS peakiuil ¢
ydacTHeM 3JIEKTPOJIUTOB;




®ocdop. CtpoeHue aToma, aIOTPOITHS,
cBoiicTBa Oenmoro u KpacHoro ¢ocdopa,
170:¢ MIPUMEHEHUE. OcHOBHbIE
coemuaeHus: okcun (ochopa (V) u
oprodocthopnas kuciora, (ocdaTsl.
docdopHbie yI0OpeHHS.

Yraepon. Crpoenue aToma,
AJUIOTPOIHS, CBOMCTBA MOAM(DUKAIIHM,
npumenenue. Oxcuasl yriepona (II) u
(IV), ux cBoiicTBa W TPUMECHECHHUE.
KapOoHnaTsl: KanpuuT, cofa, MOTall, HX
3HaYeHHE B MPUPOJE U KUZHU YEJIOBEKa.
Kpemnuuii. Crpoenue aToMma,
KPUCTAJUIMYECKUI KPEMHUI, €ero
cBoMicTBa UM  npumeHenwe. Oxcupg
kpemuuss  (IV), ero  mnpuponHbie
pasHoBuAHOCTH. CHIIMKaThl. 3HAaYCHUE
COCMHECHUN KpPEMHHUS B JKUBOU U
HekuBo — mpupoge.  [lowarue o
CHWJIMKATHOM MPOMBIIUIEHHOCTH.

JdeMoHcTpanum. ITonyuyenue u
pacno3HaBaHUE BOAOPOJA.
KauecTBennas peakuus Ha
raJIOr€HOUIbI. B3anmonelictBue

KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI
C MEZbIO.

JlabopaTopHbie ONbITHI.
O3HakoMJIeHHE c COCTaBOM
MuHepaibHOM Boabl.  30. CBoiicTBa
pa3z0aBiIeHHOM cepHOM KHUCJIOTBHI.
N3yuenne CBOMCTB aMMHaKa.
Pacno3naBanue coJien aMMOHHSL.

I'openue ¢Qocdopa Ha BO3AyXEe U B
kuciopone. PacnosnaBanue Qocdaros.
l'openne yrns B kucnopone. Ilepexon
KapOOHATOB B THPOKAPOOHATHI.
IIpakTnyeckne padorbl. 4. PemeHue
JKCHEPUMEHTAIbHBIX 33Jad 10 TeMe
«llonrpymnma ranoreHoB» 5. Pemenne
SKCIIEPUMEHTAIbHBIX 337ady IO TeMe
«Iloarpymnmna KHCIIOpOJa».
6.11onyuenue, cobupanue u
pacro3HaBaHHE ra3oB.

KonTpoabnass padora Ne3 no teme «
Hewmeramnspy

YCMAaHasIueamy MIPHYHUHHO-
CIICICTBEHHBIC CBSI3U  MEXIY
CTPOCHHEM aToMa, XMMHUYECKOI
CBSI3BIO, THIIOM
KPUCTAJUTHYECKOU peleTKu
HEMETAJJIOB U UX COCIWHCHHH,
UX O0IMMHU (PU3UIECKUMU U
XAMUYECKUMH CBOMCTBAMH;
ONUCHIBAMb CIIOCOOBI
YCTpaHEHUS JKECTKOCTH BOJBI U
BBITIONHATh  COOTBETCTBYIOIINH
UM XUMUYECKUN IKCTICPUMEHT;
BbINOIHAMb,  Habaoams U

ONuUCHLIBAMb XUMHUYESCKHM
SKCIEPUMEHT o
pacno3HaBaHUIO HOHOB
BOJIOpOJIA u aMMOHUS,

cynbdar-, kapOoHaT-, CHIIMKAT-,
dbocdar-, xmopua-, OpomMui-,
WOIU/I-UOHOB;
IKCHEPUMEHMATLHO
ucciedosams CBOMCTBa
HEMETAIZIOB M WX COCJAMHEHUH,
pemarb IKCIICPUMCHTAIIbHBIC
3aJ]auu 10 TeMe

«Hemeramney; onucvieamo
XUMHUYECKUN IKCIIEPUMEHT C
MTOMOIIBIO €CTECTBEHHOTO
(pyccKOro Wi pOJTHOTO) SI3bIKA
1 SI3bIKa XHUMUU;

Obpawamucs ¢ 1adOPaTOPHBIM
o0opyoBaHrEM u
HarpeBaTeNbHBIMU  TpUOOpamMu
B COOTBETCTBUHM C MpaBHIaMU
TECXHUKHU 0e301acHOCTH;
Habnwoamsy 3a  CBOWCTBAMH
HEMETAIJIOB U UX COCIWHEHUN
U SIBJICHUAMHU, TPOUCXOAAIIUMU
C HHUMH;, Oenamb 6bl600bl IIO0
pe3ylibTaTam MIPOBEJICHHOTO

9KCIIEPUMEHTA.
npogooums  pacuemul o
XUMHYECKUM  dopMysnaM U
ypaBHEHUSIM peaxiuii,

IIPOTEKAOIUX C  y4acTUEM
HEMETAJUIOB U UX COCIMHECHMM.
Opeanuszosvieamo yaeOHoe
B3aUMOJCWCTBUE B TpYMIeE




(pactipenensrthb pouiu,
JIOTOBapHUBATHCS apyr c
IpyToM;

NPOCHO3UpPOBams  TIOCIEACTBUS
KOJIJICKTUBHBIX peHICHI/If/'I;
NOHUMAmeb  TIPUYAHBI  CBOETO

HEyclexa W HaXOIWTh CIOCOOBI
BBIXOJa W3 OTOW CHUTyallud; B
JUAJIOTe C YYHTEIEM YYUThCS
BBIpa0aTHIBATh KpUTEPUHU
OLICHKH W ONPEICIATh CTEIEHb
YCTEIIHOCTH BHITIOTHEHUs CBOSH
paboThl U paboOTHI BCEX, MCXOJS
U3  UMEIOUINXCS  KPUTEPUEB,
COBEpIIICHCTBOBATh  KPUTEPUU
OILIEHKA M IIOJb30BAaThCS MMH B
XO0/I€ OLEHKA H CaMOOIIEHKH;

omcmaueams ~ CBOXO  TOUYKY
3peHusi,  apryMEHTHpys  e€;
MOATBEPKIATh apryMeHTBI

baKTaMu; KPUTUIHO OTHOCHUTHCS
K CBOGMY MHEHUIO,  CIylUamb
APYTHX, TMBITAThCA MPUHUMATH
JIPYTyK) TOYKY 3pCeHHS, OBITh
TOTOBBIM U3MEHHTH CBOIO TOUKY
3peHusi; cocmasname pedepat
10 ONPEJICIICHHON opme

Tema 4. OO00meHue 3HAHUH 1O
XHMHHM 32 KYPC OCHOBHOM IIKOJIBI.
IloaroroBka K  rocyaapcTBeHHOM
HTOTrOBOM aTTecTanuu ('nA)
[Tepuonnueckuit 3aKOH u
[lepronnueckass cucreMa XHUMHYECKHX
anmementoB  JI. WM.  Menjeneena.
@U3NYECKU  CMBICH  MOPSAJIKOBOTO
HOMEpa dJIEMEHTa, HOMEPOB IepUuoja U
rpynmnbl. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB 3JIEMEHTOB M UX COEAUHEHHI B
nepuojax M Ipymmax B CBETE
MPEJCTABICHU O CTPOCHUU aTOMOB
anemMeHToB. 3HadeHue llepuoguueckoro

3aKOHa.
Bungpl XuMuueckux CBS3€M UM THIIBI
KPUCTALTAYECKUX pELIETOK.
B3aumocCBsI3b  CTpOCHHMSI U CBOMCTB
BEILIECTB.

Knaccudukanus XUMHUYECKHX peakiuit
10 Pa3jJUYHBIM TNpU3HAKaM (YUCI0 |

- YpPOK  cO31aHus
MUHH-TIPOEKTA;

- HHTETPUPOBAHHBIN
YPOK;

- KOMOMHHPOBAaHHBIN
YPOK;

- YPOK peleHus
NPOEKTHBIX 3aj1ay;

0000111aTh U CUCTEMAaTHU3UPOBATH
W3yYEHHBIN B Kypce MaTepHal;
JaBaTh ONPECIICHNS U3y9ICHHBIX
MOHSITHIA, KOHKPETH3UPOBATH UX;
KJIACCU(UITMPOBATh BeIICCTBA

HU3YYCHHBIX KJ1aCCOB Io
COCTaBy, CTPOCHUIO u
CBOﬁCTBaM, CpaBHHBATb HX,
BBIABJIIATH CXOOCTBO u
pasiinuui; XapaKTCpU30BaATb
CBOMCTBaA BCIICCTB BCECX

kiaccoB ¢ mosunmii TOJ u
OBP c
€CTECTBEHHOTO SI3bIKa W S3bIKa

TIOMOIIBIO
XMMUH; yCTaHABJINBATh
TCHETHUCCKYIO CBSI3b  MEXIY
BEIIIECTBAMH;

KIIACCU(UITUPOBATh PEAKIIUU TI0
BCEM H3BECTHBIM MPH3HAKAM,
JaBaTh OOBSCHCHHS, MPHUBOIUTH




COCTaB pearupyromux U 00pa3yronmxcs MPUMEPHI; pEeIIaTh pPacueTHbIE

BEIIECTB; HAJW4YME TPaHUIBl pazaena 3ajaun mo  ¢dopmyiIaM U
¢da3; TemnoBoi 3ddeKT; HU3MEHEeHUe XUMHUYECKUM YPaBHEHUSIM.
CTETICHEH OKHCIICHHS aTOMOB;

WCTIOJIb30BaHUE KaTaJln3aropa;

HampaByieHue mporekaHus). CkopocTb
XUMHUYECKUX peakuuid U  (akTopsl,
Biusitonie Ha Hee.  OOpaTUMOCThH
XUMHUYECKUX  PEaKIUi U CIocoOBbl
CMEILEHUS XUMUUECKOTO PaBHOBECHSI.
[IpocTeie ¥ CIOXHBIE  BEIIECTBA.
Meramisl 1 HemeTaiuibl. ['eHeTHUecKue
pAabI MeTaJla, HeMmeTaa u
nepexonHoro Meramna. Oxcuasl  H
THAPOKCUABI  (OCHOBaHUS, KHCIOTHI,
amdoTepHbIe THUAPOKCHIBI), coiu. Mx
cocTaB, KiacCHpUKamus W  oO0Ime
XMMHUYECKHUE CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUUECKON JUCCOITUAIIIH.
KonTtposbnass padora Ned4 Penienue
I'MA

4. TemaTnueckoe coJep:KaHHe C YKa3aHMeM ¢ YKa3aHHEeM KOJM4YeCTBa 4YAacoB,
OTBOJAMMBIX HA OCBOCHHE KAKI0H TeMbI.

8 ki1acc
Ne HaszBanue paznena KonnuectBO yacoB
1 Baenenue 6
2 ATOMEBI XUMHYECKHUX DJIIEMEHTOB 9
3 IIpocTeie BemecTBa 7
4 CoenMHEeHNI XUMHUUECKUX DJIEMEHTOB 13
5 H3MeHenus, Npoucxoasiime ¢ BeeCcTBaMU 13
6 PactBopenue. PacTBopsl. 20
CBoiicTBa pacTBOPOB AIEKTPOIUTOB
Hroro 68
9 kiaacc
Ne HaszBanue paznena KonnuectBO yacos
1 Beenenne. OOmas XxapakTEepUCTHKA XUMHUYECKHX 10
3JIEMEHTOB M XMMMUYECKHUX peakuui llepuogmueckuit
3akoH U Ilepmonnueckas cucTteMa XUMHUYECKUX
anemenToB JI. . Menjeneena
2 Meramisl 18
3 HemeTamnsr 28
4 O0600111eHre 3HaHUH IO XMMHHU 32 KypC OCHOBHOM 12




KOJIbL. [ToAroTOBKa K rOCcy1apCTBEHHOM UTOTOBOU
atrecraiuu (I'MA)

Hroro

68

Bcero 3a ypoBeHb 0CHOBHOI0 00111ero oOpa3oBanusi: 136 yacos.
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