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Pabouass mporpamMma mo xumuu st 8-9 KIACCOB COCTaBJ€HA HAa OCHOBE
TpeOOBaHUIl K pe3ysbTaTaM OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX B
dbenepaibHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE CPEIHEr0 OOIIEeTro
o0pa30BaHUU, a TAK)KE€ OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMOi CpeTHEro O0IIET0
oOpa3oBaHUs MYHULIUIAIBHOTO ABTOHOMHOTO 0011e00pa3oBaTeILHOTO
yupexaeHuss 'O 3apeunsiii «Cpenneit o6mieoOpa3zoBaTeabHOM MIKOIBL Noly,
pa3pabOoTaHHON Ha OCHOBE MPUMEPHOW OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl
cpenHero oOmiero oopa3oBaHusi, OA00pEeHHON pemeHneM DeneparbHOro yuyeOHO-

METOJUYECKOT0 00bEIMHEHUS 110 00I11IeMy 00pa3oBaHuio, poTokos ot 28.06.2016
N 2/16-3.

PaGouas nporpamma peanuzyercs nmo YMK O. C. I'aGpuensina - Xumus 8-9
KJIACChI:

e YueOHuK Xumusi: 8 Kilacc: y4eOHUK I 00ydaronuxcs
obmeoOpazoBarenbHbix opranuzanuii / O. C. 'abpuensn - M.: JIpoda, 2019. ®I'OC

e Yuebnuk Xumus: 9 kitacc: y4eOHUK J1J1s1 00Yy4aroInuXCst
ob1eoopazoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos - M.: ITpocsemenue, 2019. ®I'OC

« COOpHUK 3a7a4 U YIIpaKHEHHM. YdeOHo-MeToauueckoe mocooue/ O. C.
I"abpuensn, U. B. Tpuryuak. - M.: IIpocsemenue, 2019. ®I'OC

OO01as xapakTepuCTHKA Y4eOHOro npeamera « XuMHs»

Conmepxxanue y4yeOHOro nmpenMera «XuUMHUS» B OCHOBHOM  IIKOJIE
HEIMOCPEJICTBEHHO CBSA3aHO C HAyKOW XuUMUEH, oTpaxaeT €€ OOBEKThl JIOTUKY
XMMHUYECKOTO TO3HAHUA. JTO OOYCJIOBJIEHO POJIbI0O XMMHM B MO3HAHUU 3aKOHOB
IPUPOABl U MATEPUATILHON JKU3HU OOIIECTBA, B PEHICHUHU TI00ATBHBIX MPOOIeM
YyesoBeuecTBa (MUTaHue, 3J0POBbE, OEXK/1a, OBITOBBIE U APYTHE CPEACTBA U T. [1.), B
KypCce XHUMHH PEATU3YIOTCS CIEAYIOIINE IPUOPUTETHBIE UJICH:

N3ydeHue kypca XMMHUU B IIKOJE OOECIEUYUBAET JIMYHOCTHOE, COLMAIBHOE,
OOLIEKYIbTYPHOE, UHTEJUIEKTyaJIbHOE U KOMMYHUKATUBHOE PAa3BUTHE JINYHOCTH.

OCHOBHBIE 11€JIM U3YYEHUSI XUMHUH B IIKOJIE:

- (GopMHpOBaHUE LEJIOCTHOTO NPEJICTABIECHUS O MHpPE, OCHOBAHHOTO Ha
IpUOOPETEHHBIX 3HAHUAX, YMEHUSX U CTIOCO0aX NeATEIbHOCTH;

- IpuoOpeTEeHNE OMNbITa PA3HOOOPA3HOM AESITEILHOCTH, TO3HAHUS U

CaMONO3HAHUS;

- MOATOTOBKAa K OCYUIECTBJICHHUIO OCO3HAHHOIO BBHIOOpAa WHAMBUIYATBHON

oOpazoBaTeabHON UM MTPo(ecCHoHaTbHON TPACKTOPHUH.
B cuctemMe o01iero o0pa3oBaHus y4eOHbIN NpeaMeT « XUMUsD BHOCUT BECOMbIN
BKJIaad B 06y‘16HI/Ie, Pa3BUTUC W BOCIIMTAHHC INKOJIbHHUKOB, B (I)OpMI/IpOBaHI/IG y
oOyuJaroluxcs HayqyHO! KapTHHBI MUpa U MUPOBO33peHus. V3ydueHne XxuMuu siBisercs
OJTHUM M3 KOMIIOHEHTOB IIpOLIECCa PA3HOCTOPOHHETO PAa3BUTUS W BOCIUTAHUA
06yqa}01111/1xc;1, CTAHOBJICHUSA NX UHANBUAYAJIbHOCTH, CIOCOOHOCTH aaalTupoOBaThCA U
UCIIOJIb30BaTh ~ CBOM  MOTEHIMan B  BbIOOpe  JanbHeimiero  oOpa3oBaHws,
npodecCHOHaIbHON JIEITENbHOCTH, a TaKKe pealn3oBaTh ce0s B YCIOBHUSX
COBPEMEHHOI'0 00IIEeCTBA.



N3yuenue XUMUH CIIOCOOCTBYET PELICHUIO o0rieit LU
€CTECTBEHHOHAYYHOTO OOpa30BaHMs - JaTh €IMHOE TMPEACTaBICHUE O MPHUPOJE,
chopMHpOBaTh €CTECTBEHHO-HAY4YHYIO KapTUHY MHUPA, MHUPOBO33PEHHE U
HKOJIOTHYECKYI0 KYyJIbTYpy, a TakKe BHOCUT BKIaJ B (QopMUpOBaHUE
HPaBCTBEHHOCTH, TyXOBHOCTH, OOIIMX KITFOYEBBIX KOMIIETEHIIMH, B BOCIUTAHUE
TPYI0JII00US, SKOJIOTUYECKON U TOTPEOUTENBCKOM KYJIbTYPhl 00yUaIOIUXCSl.

ITomumo 3TO0ro, HI3y4Y€cH"u¢ XuMHuu B OCHOBHOM HIKOJIe NMPpU3BaHO 00€eCreYuTh:

o (opMUpOBaHHE CUCTEMBl XMMHMYECKHX 3HAHUI KaK KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTHHbBI MUPA;

o pa3BUTHE JIMYHOCTU OOYyYAIOIUXCS, WX WHTEIUIEKTyalIbHOE H
HPABCTBEHHOE COBEpIIICHCTBOBAHUE, dopmupoBanue y HUX
IYMaHUCTUYECKUX OTHOIIEHUH M  OSKOJOIMYECKH LieJIecoo0pa3Horo
NOBEJICHUS B OBITY U B TPYAOBOH €ATEIBHOCTH;

° BBIPaOOTKY MOHMMaHUsA OOUIECTBEHHON MOTPEOHOCTH B PAa3BUTUU
XUMHH, a TaKke (GOPMUPOBAHHE OTHOIIECHUS K XMMHU KaK K BO3MOXKHOUH
o0nactu Oyayuieil mpakTUYECKOM e TeNbHOCTH;

o (opMHpoBaHME YMEHHI 0Oe30macHOro OOpalieHusi C BELIECTBAMH,
MCTIOJIb3YEeMBIMU B TTOBCETHEBHOM JKMU3HH.

Jlia cnenbIX U cIabOBUASIIMX 00yYarolMXCs: BIaJCHUE MpaBUIIaMu
3alUCH XUMHUYECKHX (OPMYJI C HCHOJIB30BAaHUEM pPENbE(YHO-TOYEUHOM
cucteMmbl 00o3HaueHuit JI. bpaits.

Jnst oOyyaromuxcsi ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMH  3/10POBBS:
BJIaACHUC OCHOBHBIMM JOCTYIIHBIMHM MCTOAAMH HAYYHOI'O IIO3HAHUA,
UCTIOJIb3yEMBIMU B XHMHUH.

MecTo yueOHOTro npeaMera B yueOHOM IIaHe

Oco0eHHOCTH coziepKaHUs Kypca XUMUU SIBJISIOTCS TJIABHOW MTPUYUHON TOTO, UTO
B y4eOHOM IUTaHE 3TOT MPEIMET MOSIBISETCS TTOCICTHUM B Py
€CTECTBEHHOHAYYHBIX TUCIUIUINH, TOCKOJIBKY JJIS €r0 OCBOSHUS ITKOJIHbHUKU
JTOJDKHBI 00J1a/1aTh HE TOJIBKO OMPENeNIEHHBIM 3aM1acoM IPeIBapUTEIbLHBIX
€CTECTBEHHOHAYYHBIX 3HAHWH, HO ¥ JIOCTATOYHO XOPOIIO PAa3BUTHIM a0CTPaKTHBIM
MbIIeHreM. Pabodas mporpaMMa Ha N3ydeHUE XUMHUH B OCHOBHOH IITKOJIC
OTBOJMT 2 y4eOHBIX yaca B Hesielto — B 8 kiacce (70 yacoB), 2 y4eOHBIX yaca B
Henemo — B 9 kimacce (70 gacoB). Beero: 140 gacos.

B nporpamme nipeiiokeH aBTOPCKUM MOIX0/T B YaCTU CTPYKTYPUPOBAHUS
y4eOHOro Marepuasa, onpeieJIeHUs OCIe0BATENbHOCTH €0 U3yUeHUs, yTeu
(dbopMHUpOBaHUS CUCTEMBI 3HAHUM, YMEHUHN U CTIOCOOOB JIEATELHOCTH, PA3BUTHS,
BOCITUTAHUS U colMain3auu o0ydaronmxcs. Ha ocHoBanuu yue6Ho-
METOJUYECKOT0 KOMILJIEKTa M0 XUMUU JJIs1 OCHOBHOM 11K0JibI aBTOPHI O.C.
["a6puensn, N.I'. Octpoymos, C.A. CnaakoB U31aTENbCKUN IIEHTP
«IIpocsemienue».



IInanupyembie pe3yJabTaThbl 0CBOCHHS Y4eOHOr0 npeaMera « XuMHushH

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS OCHOBHON 00pa3oBaTeIbHOM
MIPOrpaMMBbl OCHOBHOTO OOIIIero 00pa3oBaHUsl TOJDKHBI OTPAkKaTh:

1) BocmHuTaHHE  POCCHUICKOM  TPaKJAHCKOM  MIAEHTUYHOCTU:
naTpuoTu3Ma, yBaxkeHuss K OreuecTBy, MPOILUIOE U  HACTOAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu; oco3HaHue CBOEHM STHHUYECKOU
MPUHAIJICKHOCTH, 3HAHME HCTOPUM, SI3bIKA, KYJIBTYPhl CBOErO Hapo/a,
CBOErO Kpasi, OCHOB KyJIbTYpHOTO Hacienus HapojnoB Poccuu wu
YeJIOBEUECTBA; YCBOGHHUE T'YMAaHHUCTUYECKHX, JEMOKPATHUYECKUX U
TPaJAWIIMOHHBIX IICHHOCTEH MHOTOHAITMOHAIIBHOTO POCCHICKOTO OOIIECTBa;
BOCITUTAHNE YYBCTBA OTBETCTBEHHOCTH M J0JiTa Tiepel PoauHOI;

2) (QopMupoBaHME OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHIO,
TOTOBHOCTM M CHOCOOHOCTH, OOydYaromMxcsi K CamMOpa3BUTUIO U
caM000pa30BaHMI0O HAa OCHOBE MOTHBAIIMM K OOYYEHHIO U IO3HAHMIO,
OCO3HAHHOMY BBIOOPY M TIOCTPOEHHUIO JajbHEUIIEH WHIANBUIYATbHON
TpaekTopuu oOpa3oBaHUsA Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuil u
podeccuoHaNbHbIX IPEANOYTCHUI C y4eToM YCTOMUYUBBIX
MO3HABATEIbHBIX WHTEPECOB, a TaKkKe Ha OCHOBE (OPMHUPOBAHUS
YBOXHUTEIHHOTO OTHOIIEHUS K TPYIAy, PAa3BUTHSA OIBITA ydYacTHS B
COI[MAIbHO 3HAYUMOM TPY/E;

3) dhbopmMupoBaHUE IIEIOCTHOTO MHUPOBO33PEHHMSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKU M OOIIECTBEHHOW TPAKTHKH,
YUUTHIBAIOMIETO  COIMAIBHOE, KYJIbTypHOE, S3BIKOBOE, JIYXOBHOE
MHOT000pa3re COBPEMEHHOTO MUPAa;

4) dhopmupoBaHue OCO3HAHHOTO, YBaKUTEJIBHOTO u
JT0OpOXKETATETLHOTO OTHOIICHUS K JAPYroMy YeEJOBEKY, €ro MHEHHIO,
MHPOBO33PEHUI0, KYNbTYpPE, S3BIKY, BEpe, TPaKIAHCKOW TO3WINH, K
UCTOPUHU, KYJIbTYPE, PEITUTHH, TPAAUIIUAM, SI3bIKaM, [IEHHOCTSIM HapoJI0B
Poccun u HaponoB Mupa; TOTOBHOCTH U CHOCOOHOCTH BECTH JUAJOT C
JPYTUMU JTFOJbMU U JIOCTUTATh B HEM B3aMOIIOHUMAHHSI;

5) ocBOEHHE COIMAIIBHBIX HOPM, TIPABWII TTOBEJCHUS, posiel U Gpopm
COITMAJILHOM JKM3HU B TPYIIAxXx M COOOIIECTBAaX, BKJIOYAs B3POCIbIE U
coIlMajbHbIe COOOIIECTBAa; y4YacTHE B IIKOJHHOM CaMOYIpPABICHUU H
OOIIECTBEHHOHN XM3HU B TpeJenax BO3PACTHBIX KOMIETCHIIUH C y4eTOM
PETHMOHANIbHBIX, ATHOKYJbTYPHBIX, COIMAIBHBIX W  JIKOHOMHYECKHX
0COOEHHOCTEI;

6) pa3BUTHE MOPAITLHOTO CO3HAHMS U KOMIIETEHTHOCTH B PEIICHUU
MOpabHBIX IPOOJIEeM HAa OCHOBE JUYHOCTHOTO BBIOOpa, (hOPMHUPOBAHHE



HPaBCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEAECHUS, OCO3HAHHOIO U
OTBETCTBEHHOT'O OTHOIIEHHS] K COOCTBEHHBIM MOCTYIIKAM;

7) hbopmMupoBaHKEe KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIEHUU
U COTPYIHHUYECTBE CO CBEPCTHUKAMH, AETBMH CTAPILIET0O M MJIAJIIIETO
BO3pacTa, B3pOCIBIMH B TIpolecce 00pa30BaTeIbHON, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEN0BATENBCKOM, TBOPYECKOM M JAPYTHX BHJIOB
NEeSATEIbHOCTH;

8) dopmupoBaHHE IICHHOCTH 370pOBOTO U 0Oe30IMacHoro obpasa
JKW3HU; YCBOCHHE TMPABUI HWHAUBHUIYAJIbHOTO H  KOJUIEKTUBHOIO
0e30MacHOr0 TOBEJACHUS B YPE3BBIYAMHBIX CHUTYalUSX, YTPOKAIOIINX
JKU3HU U 3J0pOBBIO JIIOJICH, TMpaBWJI IMOBEJICHHUS HAa TPAHCIOPTE U Ha
J0porax;

9) (dbopmHpoBaHUE OCHOB HKOJIOTUYECKOM KYJbTYpBHI,
COOTBETCTBYIOILIEN COBPEMEHHOMY YPOBHIO DKOJOTHMYECKOTO MBIIIJICHHUS,
pa3BUTHE ONbITa SKOJOTMYECKHM OPHEHTHPOBAHHOM  pe(IeKCHUBHO-
OLICHOYHOW M MPAKTHUYECKOW NEATEIBbHOCTH B JKU3HEHHBIX CUTYALUX;

10) oco3HaHMe 3HAYEHHUS CEMbU B JKM3HM YEJIOBEKAa M OOIIECTBa,
OPUHATHE IIEHHOCTH CEMEHWHOM >KM3HHU, YBAXKUTEIbHOE M 3a00TIMBOE
OTHOULIEHUE K YIEHAaM CBOEH CEMBH;

11) pa3BuUTHE OSCTETUYECKOIO CO3HAHMUS  4YE€pe3  OCBOCHHE
XyJIOKECTBEHHOIO HAacienuss HaponoB Poccum m Mupa, TBOPUYECKOU
JEATEIIBHOCTH 3CTETUYECKOTO XapaKTepa

JIMYHOCTHBIE pe3yabTarhbl O0CBOCHMSA aJaNTUPOBAHHOM
o0pa3oBaTeJIbHOM NIPOrPAMMBI:
na enyxux, crabocnvluauiux, no30HO02NOXUUX 00VUAIOUWUXCA!

. CIIOCOOHOCTh K COIMAJbHOM ajanTallid W HMHTETpaluu B
oOLIECTBE, B TOM YHCIIE IPU PEATU3ALMY BOZMOKHOCTEN KOMMYHUKAIIMHU Ha
OCHOBE CJIOBECHOM peur (BKJIH0Yasi yCTHYI0 KOMMYHHUKAIIUIO), a TAK)Ke, IPU
XKEeJTaHUM, KOMMYHHMKAallMd Ha OCHOBE >KECTOBOM pe4Yd C JIMLAMH,

HMCHOIIMMHU HAPYIICHUS CIIyXa,

ﬂ]lﬂ 06yqai0u;uxc;z C  HaApyuwierusimu OI’IOPHO'OGUZClmeJZbHOZO
annapama.
U BJIaACHUEC HaBbIKaMHU HpOCT‘paHCTBCHHOﬁ n conualJIbHO-

OBITOBOY OPUEHTUPOBKH;



. YMEHHE CaMOCTOATEIbHO M O€30MacHO TMepeIBUraThCs B
3HaKOMOM M HE3HAKOMOM IPOCTPAHCTBE C UCIOIB30BAHNEM CIEIIHATBHOTO
000py10BaHUS;

. CIOCOOHOCTh K OCMBICIICHHIO M Au(depeHrnanud KapTUHBI
MHpa, €€ BPeMEHHO-TIPOCTPAHCTBEHHOW OpTraHu3aInig;

. CIIOCOOHOCTh K OCMBICIICHHIO COIMAIBHOTO OKPY)KEHUS,
CBOETO MECTa B HEM, IPUHATHE COOTBETCTBYIOLIUX BO3PACTY LIEHHOCTEH U

COLIMAJIBHBIX POJIEH;

Hna obyuarowuxcs ¢ paccmpoicmeamu aymucmuiecko2o CHeKmpa.:

. dbopMUpOBaHUE YMEHHUS CJIEIOBAaTh OTPAOOTaHHOU cHUCTEME
IPABUJI IOBEEHUS U B3aUMOJCHCTBYS B IPUBBIYHBIX OBITOBBIX, Y4€OHBIX U
COLIMAJIBHBIX CUTYalUsIX, YAEPKUBATh TPAHULbI B3aUMOJCHCTBUS;

. 3HAHME CBOMX MPEANOYTEHUN (OrpaHUYEHHI) B OBITOBOI

ctepe u cepe uTEpECOB".

[TPUKA3 MunuctepctBa 00pa3zoBaHus
u Hayku Poccutickont denepanyun

ot 31 nexabpst 2015 . N 1577

Iliianupyembie MeTanpeaMeTHbIE Pe3yJibTAThI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOMN
MPOrpaMMbI MPEACTABICHBI TPEMS TPYNIaMU YHUBEPCAJIbHBIX YUEOHBIX ACHUCTBUI
(YY)

PerynartuBHble yHUBEpCalbHbIE YU€OHbIE NEUCTBUS

1. YMeHHe caMOCTOSTENIbHO ONPEEATh UEIH 00yUeH s, CTABUTh U
(GbopMyIMpOBaTh HOBBIE 33J]a4M B yueOe U MO3HABaTEIbHOU AeATEIbHOCTH,
pa3BUBaTh MOTUBBI U UHTEPECHI CBOEH MMO3HABATEIBHON AESTENBHOCTH.

OOyyaromuncs CMOXET:

. aHAJIM3UPOBATh CYIIECTBYIOIINE U MJIAHUPOBATH OyayIine
oOpa3oBaTebHbIE PE3yIbTaThl;

. UIAEHTU(ULIMPOBATH COOCTBEHHbBIE TPOOIEMBI U OMPEEIATh TJIABHYIO
npobiiemy;

. BBIIBUTATh BEPCUU PEIICHUS TIPOOIEeMBbI, (HOPMYITHPOBATH TUTIOTE3HI,
PEIBOCXUIIATh KOHEUHBIN PE3ybTaT;



. CTaBUTb LIETb ACATEILHOCTH HA OCHOBE OINpPEACIEHHOMN MPoOIeMbl U
CYILLECTBYIOIUX BO3MOXKHOCTEH;

. (dopMyupoBaTh yueOHbIE 3aJa4M KaK IIaru JOCTHKEHUS
IIOCTABJICHHOMW LIEJIN EATEIbHOCTH;

. 00OCHOBBIBaTh 1I€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CChIJIKAMU Ha
LIEHHOCTH, YKa3bIBasi U 000OCHOBBIBAs JJOTHUECKYIO [TOCIIEIOBATEILHOCTD

I1aroB.

2. YMeHHne CaMOCTOSATENBHO TUIAHUPOBATh ITyTH JOCTHKEHUS LIEIIEH, B
TOM YHUCJIE aTbTepHATUBHBIC, 0OCO3HAHHO BBHIOMPAThH Hanbosee r¢(HeKTUBHBIE
CHOCOOBI penieHHs y4eOHBIX U 03HABATEIbHBIX 3aa4.

OO0y4aronuncst CMOXKET:

. OmpeneNaTh HE0OOXOAUMBIE ACHCTBHE(s]) B COOTBETCTBHUH C YUEOHOH U
MO03HABATEJIBHOM 3a/1aUeii M COCTABIISITh aJITOPUTM UX BBITIOJHEHUS;

. 00OCHOBBIBaTh M OCYIIIECTBIIATH BBIOOp Hanboiee 3(h(PeKTUBHBIX
CIIOCOOOB pellieHusl yUeOHbIX U MTO3HABATENbHBIX 33/1a4;

. OTIPEIENSTH/HAX0IUTh, B TOM YUCJIE U3 MPEIJI0KEHHBIX BAPUAHTOB,
YCIIOBHSI JIJIs1 BEITIOJIHEHUS YI€OHOW M TIO3HABATEILHOM 3a1a4H;

. BBICTPAaWBATh )KM3HEHHBIC TUIAHBI HA KPATKOCPOYHOE OymyIiee

(SaﬂBJ'ISITB LECJICBBIC OPUCHTUPBI, CTABUTH aICKBATHLIC UM 3a/la4i U IIPpCjiaratb
I[CﬁCTBHH, YKa3bIBasad U 00OCHOBBIBAS JIOTHYCCKYIO IMOCICA0BATCIBHOCTD H_IaFOB);

. BBIOMPATH U3 NPEJI0KEHHBIX BAPUAHTOB U CAMOCTOATENBHO UCKATh
CpelcTBa/pecypchl Ui pelIeHUs 3a1a4k/A0CTUKEHUS LETH;

. COCTaBJISITh IJIaH pelIeHUs! MPoOsIeMbl (BBIITOJIHEHUS IPOEKTA,
IIPOBEJCHUS UCCIIEI0BaHNU);

. OIIpENENATh NOTEHIUANIbHBIE 3aTPYAHECHUS IPU PEIICHUN yYeOHOHU U
II03HABATEJIBHOM 3a1a4M U HAXOAUTh CPEACTBA Ul UX YCTPAHEHUS,

. OIKCHIBaTh CBOM OMBIT, 0OPMIISIS €T0 [ epeaayuu APYTUM JIIOSIM
B BUJIC TEXHOJIOTMH PELICHUS ITPAKTUUECKUX 3a/1a4 OIIPEACIICHHOTO KJlacca,

. IJJAHUPOBATh U KOPPEKTUPOBATH CBOK MHIAWBUAYAIBHYIO

00pa3oBaTENbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTh CBOM JENUCTBUS C IIIAHUPYEMBIMU PE3YJIbTATAMH,
OCYILECTBIISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TOCTHKEHUS
pe3ynbTara, OnpenesiTh CocoObl IEUCTBUI B paMKaX MPEJIOAKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBHH C U3MEHSIOIIEHCS
CUTYaIUEH.

OOyuaromuncs CMOXET:
. OTIPEETSATH COBMECTHO C MEAaroroM M CBEpCTHUKAMU KPUTEPUHU
TUTAHUPYEMBIX Pe3yJIbTAaTOB U KPUTEPUH OLICHKH CBOEH y4eOHOH NeaTeIbHOCTH;
. CUCTEMATU3UPOBATH (B TOM YHUCJE BHIOUPATh IPUOPUTETHBHIE)
KPUTEPUH TUTAHUPYEMBIX PEe3yJIbTaTOB U OIICHKH CBOCH ACSITEIbHOCTH;

. O0TOMpAaTh HHCTPYMEHTHI JJIsl OLICHUBAHUS CBOCH JIEATEIHHOCTH,
OCYUIECTBJISTH CAMOKOHTPOJIb CBOEH JIEATETbHOCTH B pAMKaX MPEI0KEHHbIX
yCIIOBUH U TpeOOBaHUM;



. OLICHUBATh CBOIO JEATEIbHOCTh, APTYMEHTUPYS TPUUHHBI
JOCTUKEHHUS WIIA OTCYTCTBUS INIAHUPYEMOTO PE3yJIbTaTa;

. HAXOJIUTh JOCTATOYHBIEC CPEICTBA JIJIsl BBHITIOJIHEHUS YYEOHBIX
JIEUCTBUN B U3MEHSIONICHUCS CUTYAllMU W/WJIU TPU OTCYTCTBUH INIAHUPYEMOTO
pe3yJbTara;

. paboTas 1o CBOeMY IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO
JEATEIIbHOCTh HA OCHOBE aHAIN3a U3MEHEHUI CUTyalluy JUIsl IOJIyYEHUS 3a-

TUTAHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ylbTaTa;

. YCTaHABJIMBATh CBA3b MEXY MOJTYYEHHBIMH XapaKTEPUCTUKAMHU
IPOJIYKTA U XapaKTEPUCTUKAMU IpoLecca ASSTENbHOCTH U N0 3aBEPIICHUU
NEeATEIbHOCTH MpeIaraTh U3MEHEHHE XapaKTEPUCTHK MpoLiecca s MOTyYEHHUS
YIIYUIIEHHBIX XapaKTEPUCTUK MPOIYKTA;

. CBEPATH CBOM JICUCTBHS C LIEJIBIO U, IPU HEOOXOIUMOCTH, UCIIPABIIATH
OLIMOKHU CAMOCTOSTEIBHO.

4.  YMeHue OLEHUBATh NPAaBUIBLHOCTD BHINIOJIHEHMs y4eOHOM 3a1auH,
COOCTBEHHbBIE BOBMOXHOCTH €€ perieHus. OOy4darouuics CMOXET:

. OTIPECISITh KPUTEPUN TTPABUILHOCTH (KOPPEKTHOCTH ) BHITTOTHCHUS
y4ueOHOM 3a71a4u;

. aHAIM3UPOBATh M 00OCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JUTsl BBITIOJTHEHUS y4eOHOM 3a1a4H;

. CBOOOTHO TTOJIH30BATHCS BBIPAOOTAHHBIMU KPUTEPHUSIMHU OTICHKU U
CaMOOIIEHKH, UCXO/Is U3 IIEIH U UMEIOIINXCS CPEJICTB, pa3andas pe3ynbTaT U
CITOCOOBI JICHCTBHI;

. OIICHUBATh MPOJYKT CBOCH JEATEILHOCTH 110 3aJJaHHBIM U/HIIH
CaMOCTOSITEIILHO OTPEICIICHHBIM KPUTEPHUSIM B COOTBETCTBUH C IIEJIBIO
JIESITEIIbHOCTH;

. 000CHOBBIBaTh JOCTHKMMOCTb 11€7TH BEHIOPAaHHBIM CITIOCOOOM Ha
OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

. (UKCUPOBATh U aHAJTU3UPOBATH JUHAMHUKY COOCTBEHHBIX
PE3YIIBTATOB.

S. Bnanenue ocHOBaMHM CaMOKOHTPOJIS, CAMOOLICHKH, IPUHSITHS
PELICHUI 1 OCYILIECTBIIEHUSI OCO3HAHHOTO BEIOOpA B y4E€OHOU U MO3HABATENbHOM
nesTebHOCTH. O0yUarouIuiicss CMOXKeT:

. HaOII0AAaTh ¥ AaHAJIM3UPOBATH CBOIO YUCOHYIO U MMO3HABATEIHHYIO
NEeSATEIbHOCTD U IEATEIbHOCTh IPYTUX 00yUYaroIIMXCA B MPOIlecce
B3aMMOINPOBEPKU;

. COOTHOCHUTB PEAJIbHBIE U IUNIAHUPYEMBIE PE3YJIbTAaThl MHINBUAYAJIBHOU
00pa30BaTeabHOMN IEATEbHOCTH U JI€TIaTh BIBOJIbI;
. NPUHUMATh pellieHre B y4eOHOM CUTYallMi U HECTU 3a HETO

OTBECTCTBCHHOCTD,



. CaMOCTOSITENIBHO ONPEAEIATh MPUUMHBI CBOETO yCIeXa WK Heycrexa u
HAXOAWTh CITOCOOBI BBIXO/Ia U3 CUTYallUH HEYCIIEeXa,;

. PETPOCTICKTUBHO OTIPEJICNIATh, KaKHe JEHCTBUS 10 PEIICHUIO yU4eOHOH
3a]]a4M WK TTapaMeTPhl 3TUX JEHCTBUI MPUBEIH K IMOTYICHHIO HMEIOIIETOCS
POAYKTa y4eOHOU JACSITebHOCTH;

. JIEMOHCTPHUPOBATH MPUEMBI PETYIISAIINN
NICUXO0(U3HOIOTHUECKUAX/IMOIIMOHABHBIX COCTOSTHUM JIJIsl TOCTHXKEHUs dddekTa
yCIOKOEHUS (YCTpaHEHHUsI YMOLIMOHAIBHOM HAMPSKEHHOCTH ), Y deKTa
BOCCTAHOBJICHHUSI (OCIIa0JIeHUs POSBICHUI yToMIIeHUs ), 3 (PekTa akTUBU3AIUU
(TIOBBITIIEHUS TICUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

1. YMeHue OIIPCACIIATDH IIOHATHA, CO3AaBATh 0606H1€HI/I$I, YCTaHaBJINBATb
aHaJIOT'Hhu, KJIaCCI/I(i)HHI/IPOBaTL, CaMOCTOATCIIBHO BBI6I/IpaTI) OCHOBAaHUA U
KPpUTCPHUH OJIA KJ'IaCCI/I(bI/IKaHI/II/I, YCTaHaBJIIMBATh IIPUYINHHO-CICACTBCHHBIC CBA3H,
CTPOUTH JIOTHYCCKOC PACCYIKACHUC, YMO3AKIIOUYCHHC (I/IHI[YKTI/IBHOG,
ACAYKTHUBHOC, I10 aHaJIOFI/II/I) H AcCj1aThb BBIBOJBI.

OO0y4aronmncs CMOXKET:

. noI0MpaTh CIOBA, COMMOAUYNHEHHBIE KIIOYEBOMY CIIOBY, OTPEACIISIONINE €TO
IIPU3HAKH U CBOWCTBA;

. BBICTPanBAaTh JIOTHUECKYIO IIETIOYKY, COCTOAIIYIO U3 KITFOUYEBOTO CIOBA U
COIOIYMHEHHBIX EMY CJIOB;

. BBIJICNIATH OOIINIA MMPU3HAK JABYX WJIM HECKOJIBKUX MPEIMETOB WIH SBJICHUM
U OOBSICHATH UX CXOJICTBO;

. O0OBEUHSATH MIPEAMETHI U SIBJICHUS B TPYIIIIHI MO OMPEIETICHHBIM MPU3HAKAM,
CpaBHUBATh, KJlacCU(PUIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS;

. BBIJICNIATH SIBJICHUE U3 OOIIETO psiia IPYTUX SBJICHHIM;

. OTIPEIETISATH OOCTOATETHCTBA, KOTOPHIE MPEANISCTBOBAIN BOZHUKHOBEHHUIO

CBSI3U MEXK]y SIBIICHUSIMU, U3 3TUX OOCTOSITEILCTB BBIJICIATH ONPEACISIONINE,
CIOCOOHBIE OBITH TPUUMHON JAHHOTO SIBJICHUS, BBISIBIIATH IPUUYUHBI U CIICJCTBUS
SIBIICHUI;

. CTPOUTH PACCYKJICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSIM U
OT YaCTHBIX SIBJICHUM K OOIIIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PACCYKJICHUE HA OCHOBE CPABHEHUS MPEIMETOB U SIBIICHU,
BBIJICTISIS TIPY OTOM OOIIHME MPU3HAKHY;

. M3JIaraTh MOJYYCHHYI0 HH(POPMAIIUIO, HHTEPIIPETUPYS €€ B KOHTEKCTE
pelraeMoi 3a1auu;

. CaMOCTOSITEIIHO YKa3bIBaTh HAa WH()OPMAITHIO, HYKIAIOIIYIOCS B IPOBEPKE,
npeuiaraTh ¥ MPUMEHSTH CIIOCO0 IIPOBEPKU TIOCTOBEPHOCTH MH(POpMAIIHH;

. BepOaIM30BaTh YMOIIMOHAIBLHOE BIICYATIICHHE, OKa3aHHOE HA HETO
HCTOYHHUKOM;

. OOBSICHSITD SIBJICHUS, TTPOIECCHI, CBA3U U OTHOIIICHUS, BBISIBIISIEMBIE B X0/J1€
MO3HABATEJILHON U UCCIIEIOBATEIIbCKOMN ACATEILHOCTH (IPUBOIUTH OOBSICHEHHE C



n3MeHeHuEM (HOPMBI IPEJCTABICHUS; OOBSICHATD, ACTATM3UPYS UK 0000111as;
OOBSICHATH C 3aJIaHHOM TOYKH 3PCHUSA);

. BBISIBJISITh U HA3bIBATh MPUYMHBI COOBITHS, SIBJICHHSI, B TOM YHUCJIC
BO3MOJKHBIE / HanboJiee BEpOSTHBIC IPUUUHBI, BO3MOXKHBIC TTOCIICICTBUS
3aJJaHHOW TTPUYUHBI, CAMOCTOSTEIILHO OCYIIECTBIISISI MPUIHHHO-CJICICTBEHHBIN
aHaJIn3;

. JIeNIaTh BBIBOJ HA OCHOBE KPUTHYCCKOTO aHAJIN3a Pa3HBIX TOUYCK 3PCHUS,
MOATBEPIKIATh BEIBOJI COOCTBEHHOM apryMEHTAIMEH MM CAMOCTOSITEIIBHO
MOJIYYCHHBIMH JTAHHBIMHU.

2. YMeHue co3aBaTh, IPUMEHSITH U IPEOOPA30BBIBATH 3HAKH U
CUMBOJIbI, MOJIETI U CXEMBI JJIs1 PELLICHUS YUEOHbIX U IO3HABATEIbHBIX 3a]1a4.

OOy4aronuncs CMOXKET:

. 0003Ha4YaTh CUMBOJIOM M 3HAKOM NPEAMET U/WIH SBIICHUE;

. OTIPEEIATH JIOTUYECKUE CBSA3U MEXAY MpeIMETaMU U/UIH SIBICHUSMH,
0003Ha4aTh JaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

. CO37aBaTh a0CTPAKTHBIN WU pealibHbII 00pa3 npeIMeTa U/ Uilv SIBJICHUS;
. CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3a/1a4u U/WJIU criocoda ee
peleHus;

. CO3/1aBaTh BepOabHbIC, BEIECTBEHHBIEC M MH(POPMAIIHOHHBIE MOJEIH C

BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JJIsl ONPEAEIICHHSI CII0co0a
pELIeHMs 33]Ja4l B COOTBETCTBUHU C CUTYALINEH;

° Hp606pa3OBI>IBaTB MOICIIN C OCJIBIO BBISABICHH A O6HII/IX 3aKOHOB,
OIIPpCACIAIINNX JaHHYIO ITPCAMCTHYIO 06J'IaCTI>;
° IICPCBOAUTD CIOKHYIO I1I0 COCTAaBYy (MHOFO&CHGKTHYI-O) I/IH(l)OpMaIIHIO n3

rpaduyueckoro win GopmManr30BaHHOTO (CUMBOJIBHOTO) MIPEICTABIICHUS B
TEKCTOBOE, U HA00OPOT;

. CTPOUTD CXEMY, aJITOPUTM JIEUCTBUS, UCTIPABIIATH UM BOCCTAHABIUBATD
HEU3BECTHBIN paHee aJrOpPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHSI 00

00BEKTE, K KOTOPOMY MPUMEHSIETCS alITOPUTM;

. CTPOMTH JI0OKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

. aHAJIM3UPOBATH/PEPIIEKCUPOBATH OIBIT Pa3pabOTKU U pealin3alui y4eOHOro
MPOEKTa, UCCIEAOBAHUS (TEOPETHUECKOTO, SIMITMPUIECKOTO) HAa OCHOBE
MPEI0KEHHON MPOOJIEMHOM CUTYyaIuu, MTOCTABIICHHOM 1IeJIM U/WJIH 3aJJaHHBIX
KpUTEPUEB OIICHKH MPOAYKTa/pe3yabTaTa.

3. CwmpbiciioBoe uteHre. O0yJarouuicst CMOXKET:
. HaxXOJIUTh B TEKCTE TpeOyeMyro nHpopMalnio (B COOTBETCTBUU C IEISIMU
CBOEH JEATEIbHOCTH);
. OPUEHTUPOBATHCS B COJICPKAHUM TEKCTA, TIOHUMATh IEJIOCTHBIM CMBICI
TEKCTa, CTPYKTYpUPOBATH TEKCT;
. yCTaHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBICHUH,
MIPOIIECCOB;

® PE3IOMHUPOBATD I'TIABHYIO UJICHO TCKCTA,



. peoOpa3oBBIBATH TEKCT, KIIEPEBOS» €r0 B IPYI'YI0 MOJAIbHOCTD,
HUHTEPIIPETUPOBATH TEKCT (XYI0KECTBEHHBIN U HEXYI0KECTBCHHBIN — yUCOHBIH,
HAYYHO-TTOMYJISIPHBIN, HH()OPMAaIMOHHBIH, TeKCT non-fiction);

. KPUTHYECKH OIIEHUBATh COJICpIKaHie U POpMY TEKCTa.

4, dopMUpOBaHUE U PA3BUTUE HKOJIOTHYECKOTO MBIIIJICHUS, YMEHHE
MPUMEHSTH €r0 B M03HABATEIbHONU, KOMMYHUKATUBHOM, COI[UATIBHON MTPAKTUKE U
npodeccuoHaNbHON OpUEHTAIUY.

OO0y4aronmMncs CMOKET:

. ONPENEIIATh CBOE OTHOIIEHUE K IPUPOIHOU CPELIE;

. aHAJIM3UPOBATh BIUSHUE IKOJIOTMUYECKUX (PAKTOPOB HA Cpely OOUTaHUS
YKHBBIX OPTaHU3MOB;

. IPOBOJNTH NPUYMHHBIN U BEPOSITHOCTHBIN aHAIN3 SKOJIOTMYECKUX
CUTYyaLUi;

. IPOrHO3UPOBATh U3MEHEHHUS CUTyalluu IPU CMEHE JIEHCTBUSI OJHOTO
dakTopa Ha JielicTBHE Ipyroro GhakTopa;

. pacupoCTpaHATh FKOJIOTMYECKUE 3HAHKS U YHaCTBOBAThH B MPAKTHUYECKUX
Jiena X 10 3alIUTe OKPYKAIOIIEH cpeibl;

. BBIPAXKAaTh CBOE OTHOILIEHUE K MPUPOJIE YEPE3 PUCYHKH, COUMHEHHUS], MOJEINH,
IIPOEKTHBIE PAOOTHI.

S. Pa3BuTre MOTHBaLMU K OBIAJACHUIO KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS
cJIoBapeil M APYrux MOUCKOBBIX cUCTEM. OOyJarOIUACS CMOXKET:

. OTIpeEIATh HEOOXOAUMbIE KITHOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHL;

. OCYLIECTBJIATH B3aUMOJICUCTBHE C AJIEKTPOHHBIMU ITOMCKOBBIMU CUCTEMAaMH,
CJIOBapsIMU;

. dbopMHPOBATH MHOKECTBEHHYIO BEIOOPKY M3 TOMCKOBBIX HCTOYHUKOB JJIs
O00BEKTUBHU3ALIUU PE3YJIHTATOB MMOUCKA,

. COOTHOCHUTB IIOJIyYEHHBIE PE3YJIBTATHI IOMCKA CO CBOEH AEATEIBHOCTBIO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

1. YMeHue opraHu30BbIBaTh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO
NEATEIIbHOCTh C YUYUTEJIEM U CBEPCTHUKAMU; PaOOTATh MHAUBUIYATIHHO U B
IpYIIe: HAaXOUTh 00IIee pelIeHUEe U pa3peniaTh KOHPIUKThHI HA OCHOBE
COTJIACOBAHMS TIO3UIIMI U yueTa UHTEpecoB; GOPMYJIUPOBATH, APTYMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE.

OOyyaromunics CMOXET:

. ONPEAETATH BO3MOKHBIE POJIM B COBMECTHOM JI€SITEIBHOCTH;
. UrpaTh ONPEICIICHHYIO POJb B COBMECTHOM JIESITEIbHOCTH;
. MPUHUMATH TO3UIIUI0 COOECETHUKA, TOHUMAs! TTIO3UIIUIO IPYTOro, pa3iniaTth

B €r0 pe4u: MHEHHE (TOUYKY 3pEHHS ), I0Ka3aTeNIbCTBO (apry- MEHTHI), (aKThI;
TUIO0TE3bl, AKCUOMBI, TEOPUH;

. OMpeaeNsaTh CBOM ICUCTBUS U IEUCTBUS ApTHEPA, KOTOPHIE
C0CcOOCTBOBAJIM UJIH MPENATCTBOBAIN IPOAYKTUBHON KOMMYHUKAIIUH;



. CTPOUTH MO3UTHUBHBIE OTHOIICHHUS B Mpoliecce yueOHOW U TO3HABATEIbHOM
JEATEIIBHOCTH;

. KOPPEKTHO U apryMEHTUPOBAHHO OTCTAauBaTh CBOIO TOUYKY 3pEHUs, B
JUCKYCCUH YMETh BBIJBUIATh KOHTPAPIYMEHTHI, iepedpa3upoBaTh CBOKO MBICIb
(BameHre MEXaHU3MOM 3KBHBAJICHTHBIX 3aMCEH);

. KPUTHUYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM
IpU3HaBaTh OUIMOOYHOCTH CBOETO MHEHUS (€CIIM OHO TAaKOBO) U KOP-
PEKTUPOBATh €ro;

. npesaraTh albTePHATUBHOE PEUICHHE B KOH(DIUKTHOM CUTYyalINH;

. BBIJIEJISITH OOIIYIO TOUKY 3PEHUS B JUCKYCCHUU;

. JOrOBapUBaThCA O MPAaBUIIAX U BONPOCaX JUIsl OOCYKIEHHS B COOTBETCTBHUH C
ITIOCTABJICHHOM IIepel IPYIION 3a0a4eH;

. OpraHMU30BBIBATH yUCOHOE B3aUMOICHCTBHE B IpyMIe (OMpeaenaTh o0me
LEJIH, PACTIPEAEIIATE POJIM, J0TOBAPUBATHCS IPYT C IPYTOM U T. [1.);

. yCTpaHATh B paMKax JMAJIora pa3pbiBbl B KOMMYHHKAIUH, 00YCIOBICHHbBIE

HGHOHHM&HHGM/HGHpI/I}ITI/ICM CO CTOPOHBI CO6€CGI[HI/IKa 3aJa4du, (bOpMI)I HniIm
COACPpKaHUA auajora.

2. YMeHUe 0CO3HAHHO HCIIOIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU
C 3a7ja4el KOMMYHHKAIMU I BBIPAXKEHUS CBOUX YyBCTB, MBICIIEH U
NOTPEOHOCTEN; MIIAHUPOBAHUS U PETYIISILIUU CBOEU 1€ATEIbHOCTH; BIaICHHUE
YCTHOM ¥ MMCBMEHHOM PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOM PEUbIO.
OOyJaronuncs CMOXKET:

. OTIPENIENIATh 3a/1a4y KOMMYHUKAIIUA U B COOTBETCTBUHU C HEW OTOMpaTh
pEYEBBIC CPEJICTBA;

. OTOMPATh M MCIIOJIB30BAaTh PEUEBBIC CPEJICTBA B IIPOIIECCE KOMMYHHKAIIMH C
JPYTUMU JIFOJbMHM (IMAJIOT B Iape, B Majou TpyIe u T. 1.);

. MPEICTaBIATh B YCTHOM WJIM MUCbMEHHOU (pOopMe pa3BepHYTHIHN TUTaH
COOCTBCHHOM JICSATECIIHLHOCTH;

. c00JIF0AaTh HOPMBI MMyOJIMYHOM pEeUr U PErIaMEHT B MOHOJIOTE U TUCKYCCUU
B COOTBETCTBHMU C KOMMYHUKATUBHOM 3a/1a4€ii;

. BBICKA3bIBaTh U 00OCHOBBIBAThH MHEHHE (CYXICHUE) U 3alpalliiBaTh MHCHUE
IapTHEpPA B paMKax AUaJiora;

. MIPUHUMATH PEIIEHUE B XOJI€ UATI0ra U COTJIACOBBIBATH €TI0 C
COOCCETHUKOM;

. CO3/1aBaTh MUCbMEHHBIC «KJIUIIUPOBAHHBIC» U OPUTHHAIIBHBIE TEKCTHI C
HCIIOJIb30BaHUEM HEOOXOMMBIX PEUCBBIX CPEJICTB;

. HCIIOJI30BaTh BepOaabHbIC CPEACTBA (CPEACTBA JIOTHUECKOM CBI3H) IS
BBIJICJIICHUS] CMBICTIOBBIX OJIOKOB CBOETO BBHICTYTICHHUSI,

. HCIIOJIB30BaTh HeBepOAIbHBIC CPEICTBA MIIM HATJISIHBIC MaTepUAJIbI,
MOITOTOBJICHHBIE/OTOOPAHHBIC TTO] PYKOBOJACTBOM YUHTEIIS,

. JeNaTh OLIEHOYHBIN BBIBOJ O JTOCTHXKEHUH 1IEIM KOMMYHUKALIMHU
HEMOCPEACTBEHHO MOCJIE 3aBEPIICHUS KOMMYHUKATUBHOTO KOHTAKTa U
000CHOBBIBAThH €TO0.



3. dopmupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH
UCTIONIb30BaHusI HPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (I1anee —
NKT-komnerenmum). O0ydarOmmiics: CMOXKET:

. I[eJICHANIPaBICHHO UCKaTh U UCIIOJIb30BaTh HH(OPMAIIMOHHBIE PECYPCHI,
HEOOXOMMbIE AJIS PEIICHUS YIEOHBIX U MPAKTHUECKUX 33/1a4 C IIOMOIIBIO CPE/ICTB
UKT;

. BBIOMpATh, CTPOUTH U HCIIOIB30BATh aJICKBATHYIO HH(OPMALMOHHYIO
MOJIEJIb JUIsl Iepeladll CBOMX MBICJIEH CPECTBAMU €CTECTBEHHBIX U (DOPMAIIbHBIX
A3bIKOB B COOTBETCTBUH C YCIOBUAMH KOMMYHHUKAIINH;

° BBIACIIATH I/IH(bOpMaHHOHHBII\/II ACIICKT 3a1a44, OIICPUPOBATH JaHHBIMU,
HCIIOJIB30BATb MOACIIb PCUICHUS 3a/1d1H,
° HCIIOJIB30BATh KOMIIBIOTCPHBIC TCXHOJIOTNH (BKHIO‘I&SI BLI60p AICKBATHBIX

3aJ]a4€ NHCTPYMEHTAJIbHBIX IPOrPaMMHO-AINAaPaTHBIX CPEICTB U CEPBUCOB) IS
penieHrs nHGOPMaLMOHHBIX U KOMMYHHMKAIIMOHHBIX YUYEOHBIX 3a/1a4, B TOM YHCJIE:
BBIYHCIICHHUE, HAITUCAHWE NTMCEM, COUMHEHU, TOKIA/I0B, pedepaToB, CO3/1aHNE
MPE3EHTALUH U JIp.;
. MCIIOJIb30BaTh MH(OPMAIUIO C yYETOM 3THUECKUX U MTPABOBBIX HOPM;
. co37aBaTh MH()OPMAIIMOHHBIE PECYPCHI PA3HOIO TUIIA U AJI Pa3HbIX
ayJIMTOpHiA, COOJII0IaTh MHPOPMALIMOHHYIO TUTUEHY U MPaBHIia MH(POPMAMOHHOM
0€30I1aCHOCTH.
MeranpeameTHbie pe3yJabTaThI OCBOCHUS aJanTHPOBAHHOM
o0pa3oBaTeJIbHOM NPOrPAMMBI:

Hna enyxux, crabocaviuauux, no30HO0IOXUUX 00YUAIOWUXCA.

. BJIAJCHUE  HaBbIKAMU  ONpPENENICHUS W UCIpPaBJICHUS
cnenupruyecKux omuOoK (arpaMMaTU3MOB) B MUCbMEHHOM M YCTHOM peuu;

Lna obyualowuxcs c paccmpoucmseamu
AymuCmuy4ecKo2o Cnekmpa.

. dbopMupoBaHKE CIOCOOHOCTHU TUIAHUPOBATH, KOHTPOJIUPOBATH
U OICHUBaTh COOCTBEHHBbIE YYEeOHbIE JCHCTBUSI B COOTBETCTBHM C
IIOCTABJICHHOW  3aJayed U  YCIOBUSAMM €€  pealu3auuu  IpHU

COHpOBO)KI[aIOIHeﬁ IIOMOIIIH negarornt4cCKoro pa6OTHI/II(a nu

OpraHU3YIOIIEH MTOMOIIU THIOTOPA;



. dbopMupoBaHHE YMEHUs ONpeAesaTh Hauboee 3pPeKTUBHbIC
CIOCOOBI JIOCTWXKEHMS pe3ylbTaTa IPHU CONPOBOKAAIOIIEH IOMOIIN
NeIarOrMYeCcKoro pabOTHUKA M OPTaHU3YIOUIEeH MOMOIIU THIOTOPA;

. dbopMUpOBaHNE YMEHHSI BBINOJHATH JECHCTBUS MO 33JaHHOMY
arOpuTMy WA  o0pasily  HpH  COMPOBOXKAAIOUICH  MMOMOIIU
NeIarOrMYeCKOro pabOTHUKA M OPTaHU3YIOUIEH MOMOIIU THIOTOPA;

. dbopMupoBaHHE YMEHHUS OLEHHUBAaTh peE3yJNbTaT  CBOECH
NESITEeTPHOCTH B COOTBETCTBMM C  3aJaHHBIMM  JTaJOHAMU  IIPH
OpraHU3YIOIIEH TOMOIIU THIOTOPA;

. dopMupoBaHre  yMEHHS ~ aJeKBaTHO  pearupoBaTh B
CTaHJIAPTHOM CUTyallud Ha yCIEeX U HeyJauy, KOHCTPYKTUBHO J€HCTBOBATh
JaXe B CUTYyallUAX Heycrexa Mpu OpraHu3yIoIei moMoIy ThIOTOpPa;

. pa3BUTHE CIIOCOOHOCTH CaMOCTOSITENIBHO OOpaTUThCS K
NeAarorndyeckoMy  paOOTHHKY  (IIE€Jarory-lcuxoJiory, COLUAIbHOMY
MeAarory) B cllydae JIMYHBIX 3aTPYAHEHUH B PEIICHHH KaKoro-Tuoo
BOIIPOCA;

. dbopMupoOBaHrE YMEHHsI aKTUBHOTO HCIIOJIb30BAHUS 3HAKOBO-
CUMBOJIMYECKUX CPEACTB JJIsl IPEICTaBICHHUSI HHPOpMAUK 00 N3y4aeMbIX
o0BEKTaX W Tpoleccax, pa3IUYHbIX CXEM pelIeHUs Yy4eOHBIX H
MPAKTHYECKUX 3a/1a4 MPH OPTaHMU3YIOINIEH MOMOIIM Mearora-ncuxojora u
TBIOTOPA;

. pa3BUTHE CIOCOOHOCTH CAMOCTOSITENIbHO JIeMCTBOBaTh B
COOTBETCTBHHM C 3aJaHHBIMU D3TajJOHAMHU IPU TOWCKe HWHGOpPMAIUU B
pa3IMYHBIX HMCTOYHMKAX, KPUTUYECKU OLIEHUBATh M HHTEPIPETHUPOBATH

MoJIy4aeMyr0 HHGOPMAIIMIO U3 Pa3TUYHBIX UICTOYHUKOB.".

[TPKA3 MunucrtepctBa 00pazoBaHus
u Hayku Poccuiickon @enepanuu

ot 31 nekadbps 2015 r. N 1577

Ilnanupyemble npeaMeTHbie pe3yabTaThl 0ocBoeHuss OOII



BBIMyCKHUK HAy4HUTCH:

° XapaKTCPHU30BaTb OCHOBHBIC MCTOJbI ITO3HAHUA: Ha6JIIOI[€HI/Ie, HN3MCPCHHC,
OKCIICPUMCHT,

° OIMChIBATh CBOMCTBA TBCPABIX, KUIAKHX, F3.3006p33HI)IX BCIICCTB, BBLIACIIIA
HNX CYHICCTBCHHLIC IIPU3HAKU,

° PACKpPBIBATb CMBICJII OCHOBHBIX XHUMHUYCCKUX MOHSITHI «aToOM», «MOJICKYJIa»,
«XUMMYECKUI DJICMCHT», «IIPOCTOC BEIICCTBO», «CJIOKHOC BCIICCTBO»,
«BAJICHTHOCTBb», «KXXUMHYCCKAasA pCaKHI», UCIIOJIb3Ys 3HAKOBYIO CUCTCMY XNMUH,

. pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, ATOMHO-MOJIEKYJISIPHON TEOPUH;

. pa3ianyaTh XUMUYECKUE U PU3NUECKHUE SIBICHUS;

. HA3bIBATh XUMUYECKHUE IJICMEHTHI;

. OTIpE/IEIISATh COCTAB BEUIECTB M0 UX (HhopMynam;

. OTIpEeENATh BAJICHTHOCTD aTOMa 3JIEMEHTA B COSMHEHUSX;

. OMpEeNEATh TUI XUMUUECKUX PEaKIINiA;

. HA3bIBATh MMPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIINIA;

. BBISIBIISITh MPU3HAKH, CBUJETEIHCTBYIONIME O NPOTEKAHUH XUMHYECKOU
peaKIMK NP BBITTOJIHEHUH XUMUYECKOTO OIBITA;

. COCTaBJISITH (OPMYJIbl OMHAPHBIX COCTUHEHU;

. COCTaBJISITh YPAaBHCHUS XUMUYECKHUX PEAKITU;

. coOmro1aTh mpaBuia 0e30MacHoi paboThI IPU MPOBEJIEHUN OTIBITOB;

. M0JIb30BaThCS TA00OPATOPHBIM 000PYIOBAaHUEM U MOCYAOM;

. BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEILIECTB;

. BBIYMCIIITH MAacCOBYIO JOJIO XHMHUYECKOrOo 3JeMeHTa 1o ¢opmyie
COEJIMHEHHSI;

. BBIUMCIISTh KOJIMYECTBO, O0OBEM WM MacCy BEIIeCTBa IO KOJIMYECTBY,
00BbEMy, Macce peareHTOB WU NPOAYKTOB PEaKIINU;

. XapakTepu30BaTh (GU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB:
KHCJIOpOJa U BOJIOPOAA;

. HOJIy4yaTh, COOMPATh KUCIOPOJ U BOAOPO/;

. pacrno3HaBaTh OIIBITHBIM IyTeM Tra3000pa3Hble BEIECTBA: KHCIOPOJ,
BOJOPOL;

. pacKpbIBaTh CMBICII 3aKOHa ABOTapo;

. PACKpbIBaTh CMBICH MOHATHA «TEMJIOBOW 3(PPEKT peakuum», «MOJSPHBIMI
00BEMY;

. XapaKTepHu30BaTh (PU3MUECKUE U XUMUUYECKHE CBOMCTBA BOJIBI;

. PACKpBIBAaTh CMBICII TOHSTUS «PACTBOPY;

. BBIYHCIIATh MACCOBYIO JIOJIIO pACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

. MIPUTOTOBIIATH PACTBOPBI C ONPEACICHHON MacCOBOW J0JIEW pACTBOPEHHOTO
BEILECTBA;

. Ha3bIBaTh COSUHEHUS N3YUCHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

. XapaKTepu30BaTh (HU3NYECKHUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HCOPraHN4CCKHX BCIICCTB: OKCU 0B, KMCJIOT, OCHOBaHHﬁ, COJICH:



. ONpPENEIATh MPUHAIIECKHOCTh BEIIECTB K  OMNPENCICHHOMY  KJAacCy
COCJIMHECHUN;

. COCTaBJISITH (POPMYJIbl HEOPTAHUYECKUX COCIMHEHUN N3YUYEHHBIX KIIACCOB;

. IPOBOJHUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA M3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BEUIECTB;

. pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KUCIIOT U LIENOYEN IO U3MEHEHUIO
OKpacKH MHAUKATOPA;

. XapaKTEpU30BaTh  B3aMMOCBSI3b MEXAY KIAcCaMH  HEOPTraHUYECKUX
COCIUHCHUM;

. packpeiBath cMbIci [lepuonnueckoro 3akona JI.1. Menneneena;

. OOBSCHATh (U3WYECKUH CMBICT aTOMHOro (TOPSAKOBOrO) HOMeEpa

XUMHUUYECKOTO 3JIEMEHTA, HOMEPOB T'PYIINbI U MEPUOJA B MEPUOJUUYECKON CUCTEME
JI.1. Menpaeneena;

° 00BACHSATH 3dKOHOMCPHOCTH H3MCHCHHA CTPOCHHA dATOMOB, CBOMCTB
9JICMCHTOB B IIPCACiIaX MAJIbIX IICPHUOJ0B U I'NTaBHBIX ITIOATPYIIII;
° XapaKTCPHU30BaTb XHUMHYCCKHUC OJICMCHTBI (OT BOJOpPOaa J0

KaJbllMs) HA OCHOBE HX TIOJIOKeHHs B mepuoaudeckoirt cucreme JI.1.
MenpeneeBa 1 0COOEHHOCTEN CTPOCHUS X ATOMOB;

. COCTaBJISITb CXEMBI CTPOEHHUSI aTOMOB MEPBbIX 20 3JIEMEHTOB NEPUOIUUECKOM
cuctemsl JI.1. Menpeneena;

. PacKpbIBATh CMBICIT TTOHSITHM: «XUMHUYECKas CBSI3bY,
«QIIEKTPOOTPULIATEITLHOCTY;

. XapaKTepU30BaTh 3aBUCUMOCTh (DU3NUECKUX CBOWCTB BEIIECTB OT THIIA
KPUCTAUINYECKOW PEIIETKH;

. ONPENETATh BUJI XUMUYECKOMN CBSI3M B HEOPTraHUYECKUX COCTMHEHMUSX;

. n300pakaTh CXEMbI CTPOCHHUSI MOJIEKYJ BEIECTB, 0Opa30BaHHBIX PA3HBIMU
BUJIAMU XMUMUYECKHUX CBSI3EH;

. PACKPBIBATh CMBICII TTOHATHN «HOH», KKATHOH», «AHUOH», «IJECKTPOJIUTHD,

KHCIJICKTPOIIUTED, «QJICKTPOJIUTHUYCCKAA JUCCOLUAIMA, KOKHUCIIUTCIIb), «CTCIICHDb
OKHCJICHUA» «BOCCTAHOBUTCIIb», KOKHCJIICHHC), KBOCCTAHOBJICHUC),

. OTIPENICNIATh CTEIIEHb OKMCIICHUS aTOMa dJIEMEHTA B COCIMHCHUU;
. PacKpBIBaTh CMBICI TEOPUH IESKTPOTUTHUSCKON TUCCOIMAITUN;

. COCTaBJIATh YPaBHEHHUS AICKTPOTUTHICCKON TUCCOIMAIINN KUCIIOT, IIIEI0UCH,
COJICH;

. OOBSCHATH CYIIHOCTH TIporecca dJIEKTPOJUTUYECKON AWCCONMANA U
peakIuii HOHHOTO OOMEHa;

. COCTABJISITh TIOJTHBIC U COKPAIICHHBIC MOHHBIC YPAaBHEHUS Peakiui OOMeHa,

. OTpeEeATh BO3MOKHOCTD MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHA;

. IIPOBOJUTEL PEAKIIMH, TOITBEPKIAFOIINE KaueCTBEHHBIH COCTaB Pa3IMUHBIX
BEIIECTB;

. OTIPENICIIATh OKUCIUTEIh U BOCCTAHOBUTEIb;

. COCTaBJISITh YPABHECHUS OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIINA;

. Ha3bIBaTh (PAKTOPHI, BIMSIONINE HA CKOPOCTh XUMHYECKON PEaKITUH;

. KJIACCU(DUITMPOBATH XUMUYECKUE PEAKIIUU 10 PA3TMYHBIM TPU3HAKAM;



* XapaKTCPpHU30BaATb B3AUMOCBA3b MCIKAY COCTAaBOM, CTPOCHUCM U CBOMCTBaAMH
HEMCETAJIIIOB,

. IIPOBOJIUTH OIBITHI MO MOJYYCHHUIO, COOMPAHUIO U U3YUYCHHUIO XUMHUUYECKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YTJIEKUCIIOTO ra3a, aMMHaKa,

. pacrio3HaBaTh OMBITHBIM IyTEM Ia3000pa3HbIe BEIICCTBA: YIICKUCIIBINA ra3 U
aMMUaK;

. XapaKTeprU30BaTh B3aUMOCBSI3b MEXK]Iy COCTAaBOM, CTPOSHHUEM U CBOMCTBAMU
METAaJIJIOB;

. Ha3bIBaTh OPTaHWYECKHUE BEIIECTBA MO WX (OpMyJie: METaH, dTaH, dTUJICH,

MCTAHOJI, 3TaHOJI, TJIMOCPHH, YKCyCHas KHUCJIOTA, AMHUHOYKCYCHas KHCJIOTA,
CTCaprHOBAA KHUCJIOTA, OJICKMHOBAA KHCJI0TA, I'NNTFOKO34a,

. OLICHMBATh BIIMSIHUE XUMHMUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpeipl Ha
OpraHU3M YEJIOBEKa,;

. IpPaMOTHO OOpAIaThCs C BEIIECTBAMHU B TIOBCETHEBHOM KU3HU

. OIIPENEIIATH BO3MOKHOCTb IIPOTEKAHUS peaxkuun HEKOTOPBIX

HpCIICTaBI/ITeHef/'I OpPraHU4YCCKHUX BCIICCTB C KUCIOPOAOM, BOJOPOIOM, MCTAJIJIIaMHU,
OCHOBAaHUWAIMH, I'aJIOTCHAMM.

BBIHYCKHI/IK IIOJIYYHUT BO3MOKHOCTb HAYUHUTBCA!
® BBIABHUI'aTb MW IIPOBEPATHL OKCICPHUMCHTAJIBbHO THUIIOTE3bBI O XHMMHYCCKHX

CBOMCTBaxX BCHICCTB HAa OCHOBC UX COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTYIIATb
B XMMHYCCKHC PCAKIHNH, O XaApPaKTCPC H IIPOAYKTAX PA3JIUYHBIX XHUMHYCCKHUX

peaKkuui;

. XapaKTEpU30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUI0O M CBOWCTBAaM,
YCTaHaBJINBATh IPUYUHHO-CJIEICTBEHHbIE CBSI3U MEXITY JTAHHBIMH
XapaKkTepUCTUKAMU BELIECTBA,

. COCTABJIATh MOJIEKYJIAPHBIC U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPALEHHBIM
WOHHBIM YPaBHEHUSIM;

. IPOrHO3UPOBATh CHOCOOHOCTh BEIIECTBA MPOSBIATh OKHUCIUTENbHbIE WIIH

BOCCTAHOBHUTEJIBHBIE CBOMCTBA C YYETOM CTEIEHEW OKHCIECHHUS DJIEMEHTOB,
BXOJISAIIHUX B €0 COCTaB;

. COCTaBJISITh YPABHEHUSI PEAKIHMH, COOTBETCTBYIOIIUX MOCJEIOBATEIILHOCTH
MPEBPAIIEHUN HEOPTAHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;

. BBIIBUTATh W MPOBEPATH HKCIEPUMEHTAIBHO THUIOTE3Bl O PE3yJbTaTax
BO3JICHCTBUSI Pa3InUHbIX (DAKTOPOB Ha U3BMEHEHUE CKOPOCTH XMMHUECKOHN peaKInu;
. WCIIOJB30BaTh MPUOOPETEHHbIE 3HAHUSI ISl AKOJOTHMYECKH TPAMOTHOIO
TOBEJICHUS B OKPYKAOLIEH Cpele;

. UCII0JIb30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMIIETCHIIMU MPU BBITOJHECHUHU

MIPOCKTOB U y4eOHO-MCCIIEIOBATEIBCKUX 3a/1ad M0 M3YYEHHUIO CBOMCTB, CITIOCOOOB
MOJIYYEHHUSI U paClO3HABAHUS BEIIECTB;

. OOBEKTHBHO OIICHMBaTh WH(MOPMAIIMIO O BEIIECTBAX M XHUMHUYECKHX
npoleccax;
. KPUTHUYECKHU OTHOCHUTBCS K [ICEBJOHAYYHOU uHdopmarumy,

HEJI00POCOBECTHOM PEKIaMe B CPEJICTBAX MACCOBOM MH(POPMAIINH;



. OCO3HAaBaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUM 110 XUMUHU JJIsI IPAKTUYECKOU
NEATEIbHOCTH YEJI0BEKa,;

. CO3/1aBaThb MOJEIU M CXEMbl Ul PEIICHUs y4eOHBIX M I103HABATEIbHBIX
3a]a4; MOHUMaTh HEOOXOJUMOCTh COOJIIOJECHUS NpPEIIUCaHUM, MpeasiaraéMblX B
MHCTPYKIUSAX 110 UCIOIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.

Coneprxanue nporpamMmmbl Xumus 8 Kiace
(70 yacos, 2 yaca B He/1eJII0)

HauajbHble NOHATHSA U 3aKOHbI XUMHH

Tena u BemectBa. CBOMCTBa BeIIECTB. JTaJOHHbIE (PU3UYECKHE CBOMCTBA
BelecTB. Marepuasisl 1 MatepruaiioBeieHne. Poinb XMMHUM B KU3HU COBPEMEHHOTO
oOmecTBa. OTHOIIIEHHE 001IeCTBAa K XUMUU: XeMODUIIUs U XeModoousi.

Metoapl u3zyuenus xumun. Habmonenue. DkcriepumenT. MoaenupoBaHue.
Mopenu maTepuaibHbIE U 3HAKOBBIE UM CUMBOJIBHBIC.

I'azpr. JKuaxoctu. TBEpable BemecTBa. B3anmHblE NEpEeXonbl MEXIY
arperaTHbIMM COCTOSIHHSIMU BEIIECTBA: BO3TOHKA (CyOJIMMAaIMs) U JAecyOnumanus,
KOH/JICHCAIIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIaBJICHUE.

@uznueckue sABJICHHs. YHCTbIE BelleCTBA M CMECH. |'OMOTEHHbBIE W
rereporeHHsle cMmecu. Cmecu ra3oo0pasHble, Kuakue U TBEpAbIe. CrocoObl
pa3zesieHusl cMecel: TeperoHKa, Wik JUCTULISALNS, OTCTauBaHue, GUiIbTPpOBaHUE,
KpUCTaJUIM3alMs UK BblllapuBaHue. Xpomatorpadus. [I[pumenenune 3tux cnoco0oB
B Ta0OOpATOPHOM MPaKTUKE, HA TPOU3BOJICTBE U B OBITY.

XUMHAYECKHE DIJIEMEHTBL. ATOMBI W MOJEKYJbl. [IpocThie W CIOXKHBIE
BEIlIECTBA. AJUTOTPOINHMS HA IpUMepe KUciopoaa. OCHOBHBIE MOJIOKEHNS AaTOMHO -
MOJIEKYJIIpHOTO yuyeHus. MoHbl. BeniectBa MOJIEKYISIpPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHSL.

3HaKkM (CUMBOJIbI) XUMHUYECKUX 3JIeMeHTOB. MH(popMalus, KOTOpyro HECyT
3HAKU XMMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTMSl HA3BAHUM HEKOTOPBIX XUMHYECKHX
aneMmeHToB. [leproauueckas Tadnauma xumudeckux snemenTo Jl. M. Menpaeneena:
KOPOTKONIEPUOAHBIA W JJIMHHOIIEPUOJAHBIM BapuaHThl. llepronsl W Tpymisbl.
['maBHast 1 moOouHast moArpynmel, uau A- u b-rpynmnel. OTHOCHUTEIbHAS aTOMHAs
Macca.

Xumuueckue ¢opmynbl. HMuaexkcsl U kodhduuueHTsl. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast [0 XMMHYECKOTO JJIEMEHTAa B COCIMHEHUMU.
HNudopmanusi, KOTOPYO HECYT XUMUYECKHE POPMYIIBI.

Banentnocts. CtpykrypHble (GOpMysbl. XUMHUYECKHE DJIEMEHTHI C
MOCTOSIHHOW M TMEPEMEHHOM BaJICHTHOCTHIO. BhIBOI (QOpMyIibl COeAMHEHHS O
BaJIeHTHOCTH. Ompe/enieHrne BaJICHTHOCTH XMMHUYECKOro 3JieMeHTa 1o ¢opmyiie
BemecTsa. CocTaBleHHE HA3BaHUI COEIMHEHMM, COCTOSAIIMX U3 IBYX XUMHUYECKUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELLECTB.

Xumuueckue peakuuu. PeareHTbl W nOpoaykTel peakuuu. lIpusHaku
XUMHUUYECKUX PEaKIU. Y CIIOBUS UX MPOTEKAHUS U MPEKPAILIECHUS.

Peakuuu ropeHus. OK30TEPMUUECKUE U SHIOTEPMHUYECKUE PEAKIIUH.



3aKOH COXpPAaHEHHsI MacChl BEECTB. XUMHUECKue ypaBHeHUs. CocTaBlieHHE
XUMHUYECKUX ypaBHeHUU. MHDopMaius, KOTOPYO HECET XUMHUECKOE YpaBHEHUE.

Knaccudukanus XMMHUYECKHX pEaKIMi MO COCTAaBy U YHCIY PEareHTOB U
MPOAYKTOB. THIBI XMMHUYECKHMX peakuuil. Peakunu coennHEHUS, pa3IoKEeHUS,
3aMeleHust 1 oomeHa. Katanuzaropsl U Kataius.

JlabopaTopHbIe ONBITHI

1. O3HakoOMJICHHE C KOJUIEKIIUEN Ta00paTOPHOI MOCY/IbI.

2. [IpoBepka npubopa AJid MOJTyYeHUS Ta30B HA TEPMETUYHOCTbD.

3. O3HakoMJIeHHE C MUHEpaiaMu, 00pa3yroIUMU TPaHUT.

4, [IpuroroByieHue reTepOreHHON CMECH TOPOILIKOB CEPhI U KeJe3a, U UX
paszeieHue.

d. B3aumoeiicTBuE paCTBOPOB XJIOPUAOB U HOJIUIOB KAJIUSI C pACTBOPOM
HUTpaTa cepedpa.

6. [Tonyuyenue rugapokcuaa meau (II) u ero B3aumojeicTBue ¢ cepHOM
KHUCJIOTOM.

7. B3anmopeiicTBrue pacTBOpa COMbl C KUCIOTOM.

8. [IpoBepka 3aKkOHa COXpaHEHUS MAacChl BEIIECTB Ha IpUMEPE
B3aMMOJICHCTBUS MIENOYU U KUCIOTBHI.

Q. [IpoBepka 3aKkOHAa COXpAHEHUsS MAacChl BEIIECTB HAa MpPUMEPE

B3auMOAeHCTBUA mEnoun u conu xenesa (111).
10. Paznoxenue nmepokcua BOJOPOIa ¢ MOMOIIBI0 okcua mapranmna (IV).
11. 3amenieHue xkeae3oM MeIU B MEAHOM KYIIOPOCE.

IIpakTnyeckue padoTbl

1. 3HaKOMCTBO ¢ J1abopatopHbiM oOOpynoBaHueM. l[IpaBumiia TeXHHKHU
0€30macHOCTH MPHU padOTe B KAOMHETE XUMHH.

2. OuucTka 3arpsi3HEHHON OBAPEHHOM COJIH.

Baxuenmmue NpeacTaBuTe U HEOPraHUYeCKHUuX BelleCTB.

KosmyecTBeHHbIE OTHOIIEHUSI B XHMHUH

CocraB Bo3ayxa. IlonsitTue 00 OOBEMHOM [0JI€ KOMIIOHEHTa HPHUPOAHOU
ra3zoBoil cMecu — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTAa ra30BOM CMECH MO €ro
00BbEMHOM J1071€ U HA0OOPOT.

Kucnopon. O3zon. Ilonyuenue xucinopona. CobupaHue U pacro3HaBaHUE
KUCJIOpoJa. XUMHUYECKUE CBOMCTBA KHUCIOPOAA: B3aMMOAEHUCTBHE C METAJIJIAMHU,
HEMeTaJUlaMH U CIIOKHBIMHU BelecTBamMu. [Ipumenenue kuciopona. Kpyrosopor
KHUCJIOpO/Jia B IPUPOJIE.

Oxcunpl. OOpazoBaHue Ha3BaHUN OKCUIOB MO uX (popmynam. CocraBieHue
dbopMys1 OKCHAOB 1O UX Ha3zBaHUsM. [IpeacTaBuTenu OKCUI0B: BOIA U YTIIEKUCIIBII
ra3, Herali€¢Hasi U3BeCTh.

Bonopon B npupoae. ®uznyeckre U XMMUYECKHE CBOKWCTBA BOJAOPOJIA, €0
MOJyYE€HHE U IPUMEHEHHUE.



Kucnors, ux cocraB u kinaccuduxanus. HWuaukatopel. Tabnuna
pactBopumocTh. CossiHasl U CEpHAsi KUCIIOTHI, UX CBOMCTBA U IPUMEHEHHE.

Comm, ux cocras 1 Ha3BaHusA. PactBopumocTs cosneil B Boze. IIpencrasurenn
cojeil: xjopua Harpus, kapOoHar Hatpus, Qocdar kampuus. IlocrosiHHAs
ABoraapo. Kommuectso BeniectBa. Monbs. MonsipHas macca. KpartHsle enyHUIIBI
MU3MEPEHHUsI KOIMYECTBA BEUIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAsS U
KWJIOMOJIIPHAsI MacChl BELIECTBA.

PacuéTel ¢ uCnoyib30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «IOCTOsIHHasE ABOTaIpoy.

3akoH  ABoragpo. MonspHblii  00bEM  Ta3000pa3HbIX  BEILECTB.
OTHOcHTENbHAS IUIOTHOCTh OJHOTO Ta3a mo-ApyroMy. KpaTHble eIWHHULIBI
U3MEPEHUS] — MWUIMMOJIAPHBIA M KWJIOMOJISIPDHBIA 00BEMBI Ta3000pa3HbIX
BELLECTB.

PacuéTel ¢ UCNOJIb30BaHUEM TOHSITHI «KOJIMYECTBO BEILECTBA», «MOJISIPHAS
Macca», «MOJISIpHBIH 00BEM Ta30B», «MOCTOsiHHAs ABoraapo». Pacuérsl ¢
UCIIOJIb30BAHUEM IIOHATUH  «KOJIMYECTBO BELIECTBA», «MOJISIPHAs —Maccay,
«MOJISIPHBIN 00BEM ra30B», «YUCIO ABOTaIpO».

I'mapocepa. Kpyrosopor Bonbl B mpupoje. PU3NYeCKUe U XUMUYECKUE
CBOMCTBA BOJBI: B3aUMOJCHCTBUE C OKCUIAMH.

OcHoBaHus, UX cocrtaB. PacTBOpUMOCTh OCHOBaHMW B Boje. V3MeHeHHe
OKpAaCK{ MHAUKATOPOB B IIEIOYHOM cpene. [IpencrtaBurenu menodein: rTuapoKCUIbI
HATPHUS, KK U KaJbIHS.

PactBoputens u pactBopéHHOE BemecTBO. PactBophl. PacTBOopeHue.
['mpparsel. MaccoBasg n10Js pacTBOPEHHOTO BemlecTBa. Pacd€rwl, CBA3aHHBIE C
UCITOJIb30BAaHUEM MOHSITHUS «MaccoBasi 10J1s1 pACTBOPEHHOTO BELIECTBAY.

JlaGopaTopHbIe ONbITHI

12. TlomyTHEHHE U3BECTKOBOW BOABI IIPH MPOMYCKAHUH YTJIEKUCIIOTO ra3a.

13. TlomydyeHue BOAOPO/Ia B3aUMOICHCTBUEM ITUHKA U COJITHOM KUCIIOTHI.

14. Pacrno3HaBaHHE KHUCIIOT MHIUKATOPAMH.

15. H3meHeHue okpacKy WHAUKATOPOB B IIETIOYHOMN Cpelie.

16. O3nHakomiIeHHE C TIpenapaTamu JOMAITHEW UK IIKOJIbHON anTeuKu —
pacTBOpaMH TEPOKCHIAa BOAOPOJA, CIIUPTOBOM HACTOMKK HMOJA W HAIIATHIPHOTO
CIIUpTA.

IIpakTnyeckue padoTbl

3. [Tonyuenue, cobupanue 1 pacrio3HaBaHUE KUCIOPO/a.
4, ITosmyuenue, cobupanue 1 pacrio3HaBaHUE BOJIOPO/A.
S. [IpurorosiieHHE pacTBOPOB COJIEH € UX 3aJaHHOW MaCcCOBOM JIOJICH.

OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUN

O6o061IeHne CBeICHU 00 OKCHJIaX, UX KiIacCU(PUKau, Ha3BaHUAX 1
cBoiicTBax. CriocoObl TIOJTyYeHUST OKCHIIOB.



OcHoBaHus, UxX KiaccuUKaIys, Ha3BaHUS U CBOWCTBa. B3anmoselicTBre ¢
KHUCJIOTaMH, KUCIIOTHBIMU OKCHJIaMH U COJIIMH. Pa3iioxkeHrne HepacTBOPUMBIX
ocHoBaHMM. CIOCOOBI MOTYYEHUsI OCHOBaHUH.

Kucnotel, ux kinaccudukanus u HazBaHus. OOIMe XUMHYECKUE
CBOMCTBa KHUCIOT. B3anmoneicTBHE KHUCIOT C MeTaulaMHu.

DIIEKTPOXUMHUYECKUN PST HAMIPSKEHU MeTauioB. B3aumoaeiicTeue KucioT
C OKCHJIaMH METAJJIOB.

B3auMoenicTBrE KUCIIOT C OCHOBAaHUSIMA — PEAKLINS HEUTPAITU3ALUY.
B3anmonenicTBrue KUCIOT ¢ comsiMu.  [lonmydeHne 6eCKUCIOPOIHBIX

Y KHCIIOPOCOIEPKAIINX KUCIIOT.

Comm, nx knaccudukanys 1 cBorcTBa. BzaumoaeicTBue coeit ¢
MeTaJlJIaMHi, OCOOEHHOCTH ATUX peakiuid. B3anmoneiicTBre coselt ¢ coysimu.

['eneTnueckue psabpl MeTaJa U HeMeTauia. [ eHeTnyeckas CBSI3b MKy
KJIacCCaMU HEOPTaHUYECKHUX BEILIECTB.

JlaGopaTopHbIe ONbITHI

17. B3saumopeicTBuE OKCHA KaJIbIUsS C BOIOH.

18. I[lomyTHEeHHE U3BECTKOBOW BO/IBI.

19. Peakmus HeHTpaIu3aiu.

20. [lomyuenue runpoxcuna meau (II) u ero B3auMoaecTBUE C KUCIOTOM.
21. Paznoxenune runpoxcuaa meau (1) mpu nHarpeBanmm.
22. B3amMopeiicTBHE KHCIIOT C METAJIJIaMHU.

23. BsammMopeiicTBHE KHCIIOT C COISMU.

24.  O3HaKOMJICHUE C KOJUICKIIHEH COJIeH.

25. Bsammopeiicteue cynbdara mean (II) ¢ sxeme3om.
26. B3ammopeiicTBHE COJICH C CONSIMMU.

27. T'enermdeckas CBsI3b HA IPUMEPE COCAMHEHUI MEIH.

IMepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX
3jieMeHTOB /I. 1. Menpe/ieeBa U CTPOCHUE aTOMA

EcrecTBeHHbIE ceMecTBa XUMUUYECKUX 3JIEMEHTOB: LIEJIOYHbIE U
HIEJIOYHO3EMETBHBIC METAJUIbI, TAJIOT€HbI, HHEPTHBIE (0JarOpO/IHBIE) Ta3bl.
AmMdoTtepHOCTb. AMPOTEPHBIE OKCUABI U THAPOKCHIbI. KOMIIIEKCHBIE CONH.

Otkpeitue [. . MenaeneeBsim [leproanieckoro 3akoHa U CO3/JaHUE UM
[Teproan4eckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMUUECKUX JIeMEHTOB. OCHOBHBIE
CBEJICHHUS O CTPOCHUU aTOMOB. Jl0Ka3aTelbCTBA CIIOKHOCTH CTPOEHHUSI aTOMOB.
Omnsitel Pezepdopaa. [InanerapHas Mozenb CTpOSHUS aToOMa.

CocTtaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAS
Macca. B3auMoCBs3b TOHATUN «ITPOTOH», KHEUTPOH,

«OTHOCHUTEJIbHASI aTOMHAs Maccay.

Mukpomup. DneKkTpoHbl. CTPOCHUE IEKTPOHHBIX YPOBHEN aTOMOB
xumudeckux dmeMeHToB NeNe 1-20. IToHsiTue 0 3aBEpIICHHOM 3JIEKTPOHHOM
YPOBHE.



N3otonsl. PU3NYECKUN CMBICT CUMBOJIMKY [leproanyeckon CUCTEMBI.
CoBpemenHas popmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs1 CBOWCTB
3JIEMEHTOB B IIEPUOJIaX U Ipynnax, Kak (pyHKLUs CTPOEHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKA dJIEMEHTa-METaJIa U JJIEMEHTa-HEMeTaJla 10 UX
I0JI02KEHUIO B [lepuoanueckont cucreme XuMu4yeckux aeMenTos /1. U.
Menneneena.

JlaGopaTopHbIe ONBITHI.

28. Ilomyuenue ampOTEpPHOTrO THIPOKCH]IA U UCCIETOBAHUE €T0 CBOUCTB.

Xumuueckas cBsizb. OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

Nonnas xumudeckas cBa3b. oHbI, 00pa3oBaHHbBIE aTOMaMU METAJIOB U
HeMeTasuioB. CxeMbl 00pa30BaHus HOHHOM CBSI3U 151 OMHAPHBIX COCAMHEHUI.
HonHble KpUCTAIITMYECKUE PEIIETKH U (PU3NYECKHE CBOMCTBA BEILIECTB C 3TUM
TumnoM pemeérok. [lonstue o popmynbHON eAUHUIIE BEIIECTBA.

KoBasieHTHas xuMu4eckast CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (OPMYIIBI.
KoBanenTtHas HemnosipHas cBsizb. CxeMbl 00pa30BaHUs KOBAJICHTHOW CBSI3U IS
OMHApHBIX coeMHEHNN. MOJEKyIIsIpHbIC U ATOMHbBIE KPUCTAJUIMYECKUE PEIIETKH,
Y CBOMCTBA BEIIECTB C 3TUM THUIIOM PEMIETOK.

DIIEKTPOOTPULIATENBLHOCTD. P anekTpooTpuniatenbHOoCTH. KoBaneHTHas
noJIsipHast XuMu4eckas cBsi3b. Junons. Cxembl 00pa30BaHKs KOBAJICHTHOU
MOJISIPHOM CBS3M 1711 OMHAPHBIX COeAUHEHUN. MoJeKyIsipHbIe 1 aTOMHbIE
KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEMIETOK.

Metannnyeckass XMMUYECKask CBSA3b U METAJUIMYECKAsk KPUCTAIINYECKAs
pemérka. CBOKCTBA BEILIECTB C 3TUM TUIIOM peméToK. Equnas npupona
XAMHUYECKUX CBS3EH.

Crenenb okucienusi. CpaBHEHUE CTETIEHU OKUCIIEHUS U BaJIEHTHOCTH.
[IpaBuna pacuéra cTeneHeit OKUCIeHUs Mo HOpMyIaM XUMUYECKUX COCTUHEHUH.

OKuCANTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. OnpeneneHue cTerneHen
OKHUCJICHHS JIJIs1 DJIEMEHTOB, 00pa3yOIINX BEIECTBA Pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHA U OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIC peakiiuui. OKUCIUTENTh U
BOCCTAaHOBUTENb, OKUCJIIEHUE U BOCCTAaHOBIICHUE. COCTaBIICHUE YPAaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM AJIEKTPOHHOTO OajaHca.

JlabopaTopHbIe ONBITHI
29. UsroroBieHue MOJEIH, WILTIOCTPUPYIOIICH CBONCTBA METATMUECKON
CBSI3H.

Conep:xkanue nporpammbl Xumus 9 kiace
(70 uyacoB, 2 yaca B HeJ€JII0)
IloBTOpeHue U 00001IeHUE CBeleHUId 0 Kypcy 8 Ki1acca



bunapusie coequHenust. OKCHIBI COJIEOOPA3YIOIINE M HECOJIC00pa3yoIIHe.
I'mapokcuapl: ocHOBaHUA, aM(pOTEepHbIE, KUCIOTHL. CpeaHue, KUciable, OCHOBHbIE
COJIN.

OO0o0meHne cBeneHU O XUMHMUYecKUx peakuusax. Knaccuduxanms
XUMHUYECKUX PEAKLUH 110 Pa3JINYHBIM OCHOBAHUAM: COCTABY U UHCIy PEarupyromux
U 00pa3yloIUXCsl BEIIECTB, TEIUIOBOMY 3((EKTy, HANPaABICHUIO, HU3MEHEHUIO
CTENEHEN OKMCIIEHHUS 3JIEMEHTOB, 0Opa3yIOUIMX pearupyroliye BellecTBa, Qase,
UCITOJIb30BAHUIO KaTaJln3aTopa.

IlonaTHE O CKOPOCTH XUMHYECKOW peakuuu. DakTopbl, BIUAIONIME HA
CKOPOCTh XMMHMYECKMX PpEAKUUH: MPUpPOJAa PpPEArupYyIOIIUX BEHIECTB, HUX
KOHLIEHTpaLus, TeMIIepaTypa, Ioaab CONPUKOCHOBEHHS, HAIMYUE KaTaJIn3aTopa.
Karanus.

JlaGopaTopHbIe ONbITHI

BzaumopericTBrue aMmmMuaka u XJIOpOBOIOPO/IA.

Peakuns HenTpanmu3amuu.

Hab6mronenue TemnoBoro ahdekxra peakiiuy HeUTpaaru3aliu.
B3aumoneiicTBue cepHoit KHcIoThl ¢ okcuaoM meau (II).

Paznoxxenue nepokcuaa BoIopoia ¢ TOMOIIBIO KaTadas3bl KapTodes
3aBUCUMOCTh CKOPOCTH XHUMHMYECKOM pEaKIUuu OT IPUPOIBI
pearupymromnmx BEIIECTB Ha MPUMEPE B3aMMOJCUCTBUS PAaCTBOPOB THOCYJb(ara
HaTpUs U XJopuja 6apusi, THOCYJib(aTa HATPUS U COJSTHONU KUCIIOTHI.

ok owdE

7. 3aBUCHMOCTH CKOPOCTH XHUMHUYECKOW PEAKITUU OT TMPHUPOIBI METAIIOB
IIPU UX B3AUMOJECHCTBHHU C COJISTHOM KUCJIOTOM.

8. 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKITUH OT IPUPOIBI KUCIIOT MPH
B3aMMO/JICHCTBUU UX C JKEIIE30M.

Q. 3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM PEeaKIuu OT TeMIIepaTyphl.

10. 3aBUCHMMOCTBH CKOPOCTH XMMHUYECKOM pEeaKIMi OT KOHIICHTPAIUH.

11. 3aBUCMMOCTH CKOPOCTM XWMHYECKOW pEaKkiuu OT IUJIOMIAIu
COMPUKOCHOBEHHUS PEarupyroinux BEIIECTB.

12. 3aBUCHMMOCTBH CKOPOCTH XMMHUYECKOM peaKIM OT KaTajanu3aTopa.

XuMHYEeCKHE PeaKIMU B PACTBOPAX JIEKTPOJIMTOB

[TonsTie 00 DNEKTPONUTUYECKONW  JUCCOIMALMM. DJIEKTPOJUTHI U
HEJJICKTPOIUTHL. MeEXaHu3M JIUCCOLMALIMU  DJIEKTPOJUTOB C  PA3JIWYHBIM
xapakTtepoM CBsi3U. CTEneHb HNEKTPOJUTHYECKON auccounanuu. CHUIIbHBIE U
ci1a0bIe SJIEKTPOIUTHI.

OCHOBHBIC  TOJIOKEHUSI TEOPUU  DICKTPOJUTHYECKON  JHUCCOIMALINM.
Knaccudukanys WOHOB M HX cBoicTBa. KHCIOTBI, OCHOBaHMS W COJIH Kak
AEKTpOHThL. VX KitaccuduKaIys 1 TUCCOHAITHS.

OO0mme XMMUYECKUE CBOWCTBA KHUCIIOT: U3MEHEHNUE OKPACKH WHIUKATOPOB,
B3aMMO/JICMCTBHUE C METAJUIAMH, OKCHUJIAMUA M THAPOKCHUIAMH METAJUIOB U COJISIMU.
MounekynspHbie 1 HOHHBIE (TTOJTHBIC U COKPAIIEHHbBIE) YPAaBHEHUS PEAKIIHA.



XUMUYECKUN CMBICII COKPAIIEHHBIX YPAaBHEHUM. YCIIOBHS IIPOTEKaHUS
peaKIMii MEXy DJIEKTPOJIMTAMM 10 KOHIA. Ps]1 aKkTHBHOCTH METaJIOB.

OOmue XUMHUYECKHE CBOWCTBA IIENIOYEH: B3aUMOJEICTBHE C KHUCIOTaMH,
OKCHJIaMH HEMETAJUIOB, coysiMU. OOIIue XMMUYECKHE CBOMCTBA HEPACTBOPHUMBIX
OCHOBAHMI: B3aUMOJEHCTBHE C KHCIOTaMH, Pa3JIOKEHUE IIPU HarpeBaHUU.

OOmue XuUMUYECKHME CBOMCTBA CPEAHMX COJIEH: B3aMMOJEHCTBHE C
KHCJIOTaMH, I1eJI0YaMHM, COJISIMU U METAJUIAMH. B3auMoIelcTBHE KUCIBIX COJIEH CO
LIEJI0YaMH.

['unponns, kak 0OMEHHOE B3aMMOJIEHCTBHE COJIE ¢ BOAOW. [ 'uaponus conu
CHJIbHOTO OCHOBAaHHUA M CJIa0o¥ KUCHOTHL. ['uaponn3 comu ci1aboro OCHOBaHUS U
cunbHOM KucnoTsl. [lkama pH.

CBoiicTBa KHUCIOT, OCHOBaHUM, OKCHUJIOB U COJE€H B CBETE TEOPUHU
AIEKTPOIUTUUECKON JUCCOLMALIMY U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN.

JlabopaTopHbIe ONBITHI.

13. duccoumaius ciiabbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOU KUCIIOTHI.

14. H3meHeHuE OKpACKU UHIAMKATOPOB B KUCIOTHOM Cpeie.

15. Peakius HeHTpaM3alMy pacTBOpa IMIENOUN Pa3TUYHBIMUA KHCIOTaMHU.

16. Ilomywyenme ruapokcuna wmenu (II).u ero B3ammomeiicTBue ¢
Pa3IMYHBIMU KUCIOTaAMHU.

17. BzaumopeiicTBue CHIBHBIX KHCIOT ¢ okcuaoMm wmemau (II). 18-20.
B3auMoencTBre KUCIOT C METAJTIAMM.

21. KagecTtBeHHas peakius Ha KapOOHAT-HOH.

22. llomyuyeHue CTyAHS KPEMHHUEBON KHUCIOTHI.

23. KadectBeHHas peaxiys Ha XJIOPH] - WIH CYyIb(paT-HOHBI

24. H3meHeHWe OKpacCKHd WHIUKATOPOB B IIEJIOYHOMN Cpelie.

25. BszaumopeiicTBue 1IeN0Y€H C YIIIEKUCIBIM Ta30M.

26. KauecTtBeHHas peakiiys Ha KATHOH aMMOHHS.

27. Tlomyuenue runpoxcuna meau (1) u ero paznoxxenue.

28. BzaumopeiicTBre KapOOHATOB C KUCJIOTAMHU.

29. Ilomyuenue runpoxcuna sxenesa (III).

30. BsaummopelicTBue *xene3a ¢ pactBopoM cyibdara meau (1)

IIpakTnyeckue padoTbl
1. CaoiicTBa KHCJIOT, OCHOBAHWH, OKCHUJOB M COJIEH B CBETE€ TEOPHUHU
AIEKTPOJIUTUYECKON JUCCOIUAIIMKI U OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEeaKIuii

HemeTta/uibl M X COeIMHEHUSA

CrpoeHne aTOMOB HEMETAIIOB U UX NoJiokeHue B [leproanueckoii cucreme.
Psan  snexrtpoorpuuarensHocTd. Kpucramnuueckne pemérkd HEMETAIOB —
NpPOCTBIX BEIIECTB. AIOTponusi W €€ mnpuuuHbl. DU3NYECKHe CBOWCTBA
HeMeTauioB. OOIMe XMMHYECKHE CBONCTBA HEMETAIJIOB: OKHCIIHUTENBHBIE U
BOCCTAHOBUTEJIbHBIC.

l'anorensl, cTpoeHHe UX aTOMOB M MOJIEKYJ. DU3HMYECKHE U XUMHYECKHUE
CBOMCTBa TaJIOT€HOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB TaJOT€HOB B



3aBUCUMOCTH OT HuX TnojoxeHus B Ilepuommueckoit cucreme. Haxoxnenue
raJIOT€HOB B IPUPOJE U UX MOJyYeHUE. 3HAUCHUE U TPUMEHEHUE TAIIOTEHOB.

['anoreHoBOJOpOABI W COOTBETCTBYIOIIME KM KHUCJIOTHI: IUJIaBUKOBAs,
COJIsIHast, OPOMOBOIOPO/IHASI, HOJOBOIOPOIHAS. ['aloreHuIbI.

KauecTBeHHbIE peakiMu Ha TaJOreHUA-UOHBL. [IpuMeHeHue coeauHEHUn
raJIOreHOB U UX OMOJIOTUYECKas POJIb.

O6mias xapakrepucTtuka 3yeMeHToB VIA-rpynmnel. Cepa B mpupone u e
MOJIy9eHHE. AJITIOTPOTHBIC MOAN(DUKAIINK CEPhl K UX CBOMCTBA.

XUMHYECKHE CBOMCTBA CEPBI U €€ MPUMEHEHHUE.

CepoBOZOpOI: CTPOEHUE MOJEKYJBI, (PU3HMUEeCKHe U XMMHUECKHUE CBOMCTBA,
nosyueHue u 3HaueHue. CepoBomopoaHas kuciora. Cynbpuibl U UX 3HAYEHUE.
JIroMuHOOPBHI.

Oxkcup cepsl (IV), cepaucras kuciota, cyib@uThl. KauecTBeHHas peakuus Ha
CYIb(UT-HUOH.

Oxcun cepsl (VI), cepHas kwuciora, cynbdatel. Kpucramioruaparsl.
KauectBenHas peakius Ha Cyab(haT-uoH.

CepHas KuCIOTa - CUJIBHBIN AekTpoauT. CBoiicTBa pa30aBiIeHHON CepHOM
KHUCJIOTBI, KAK TUIIMYHOM KHUCIIOTBI: B3aUMOJEHUCTBUE C METAJJIAMU, OCHOBHBIMU U
aM(pOTEPHBIMU OKCUAMU, OCHOBAHUSAMHU U aM(OTEPHBIMU THJIPOKCUIAMU, COJISIMHU.
KauectBennas peakiius Ha cyiab(har- HOH.

OO0mias xapakTepucTuka 31eMeHTOB VA-rpynibl. A30T, CTPOEHHE aTOMa U
MOJIeKyJibl. DU3NUECKHE U XMMHYECKHE CBOWCTBA M MPUMEHEHUE a30Ta. A30T B
IPUPOAE U €ero OMOJIOTUYECKas POJib.

AMMMAK, CTpPOEHHE MOJIEKYJIBI U (pU3ndecKrue CBOKMCTBA. AMMHUA4Has BOJA,
HAIIATBIPHBIM COMUPT, TUApPAT amMMuaka. JlOHOPHO -aKIENTOPHBIM MEXaHW3M
oOpa3zoBaHus KaTMOHAa aMMOHHUs. BoccTaHoBuTeNbHBIE CBOMCTBA amMuaka. Comu
aMMOHUS U UX IpuMeHeHune. KauecTBeHHas: peakuysi Ha KAaTUHOH AMMOHHUSL.

Oxkcunpl azora: HecojaeoOpasyrolue W KUCIOTHBIE. A30THUCTasi KUCJIOTa U
HUTPUTHI. A30THas KUCIIOTA, €€ TI0JIydeHue U cBoiicTBa. Hutpartsl.

docdop, crpoenne atroma u amiorpornua. Dochunel. Dochun. Oxcun
dbochopa(V) u oprodochopnas kucinora. Pocharel. DochopHbIe yIOOpEHUSI.
NHcekTuuuabl.

OO6mras xapakTepucTuka 3J1eMeHTOB [V A-rpymmbl: 0COOCHHOCTH CTPOCHUS
aTOMOB, TPOCTBIX BEIIECTB M COCAMHECHUN B 3aBUCUMOCTH OT MOJIOKECHUS
aneMeHTOB B Ilepnonuueckoit cucreme. Yriepoa. AMIOTpONHbIE MOAU(DUKAIIIN:
anmas, rpadut. AMOp(hHBINA yIIepoa U €ro copTa: caxka, akTUBUPOBAHHBIN yTOJIb.
Ancopbiusi. XMMHUECKHE CBOMCTBA yriaepoia. KokcoxumMudeckoe mpou3BoJICTBO U
ero npoaykuus. Kapouasi.

Oxkcupn yraepona (II): crpoeHue MoOJEKysibl, MOJYy4eHUE UM €ro CBOMCTBA.
Oxkcup yriepoga (IV): ctpoenre MoJIeKyIibl, TOJTYYEHHUE U €r0 CBOMCTBA. YTOJIbHAs
kucioTa. Conu yrojabHOW KHCIIOTHI: KapOOHATHI M THAPOKAapOOHATh. TexHuueckas
Y MHIIEBAs COAA.

Heopranndeckue u opraHM4ecKre BEIIECTBA. Y TJIEBOJIOPObI. XUMHUYECKOE
CTPOEHHUE OPraHUYECKUX BEIIECTB, KaK MOPSAOK COCIUHEHUS aTOMOB B MOJIEKYJIE
10 BAJICHTHOCTH.



MeraH, 3TaH, Kak IOpeaesbHbIE YIIEBOAOPOAbl. DTWIEH U allETHIIEH, Kak
HerpeebHble (HEHACBIIEHHbIE) YIJIEeBOJAOPOAbl. ['OpeHue yrieBoaopoioB.
KauecTBeHHbBIE pEAKIIMU HA HENIPEEIbHBIE COCTUHEHNS.

OTUJNIOBBIM  CIIUPT, €ro IMOJydeHHe, MPUMEHEHHE U (HU3UOJIOTHYECKOEe
neiicteue. TpéxaTtomHbld cnupT TimIepuH. KauecTBeHHass peakuus Ha
MHOTOAaTOMHBIE€ CIIUPTHI. YKCYCHAs - IPEACTABUTEND Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenue ero aroma u cBorictBa. Kpemuuii B mpupoe. CHiimuasi
u cunad. Okcup kpemuusi(1Y). KpemuueBas kuciora u €€ comu.

IIpomsBoncTBo  crexkna w neMeHra.  [Ipogykuust — CHUIMKaTHOU
MIPOMBITIUICHHOCTH: ONITHYECKOE BOJIOKHO, KepamuKa, dhapdop, dhasHc.

OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupone. OpakioHHAsE MEPErOHKa XKUAKOTO BO3AyXa Kak
croco0 ModydeHHsl KUCIopoaa, a3oTa, aproHa. I[lomyuenue docdopa, kpemuus,
XJIopa, Hoaa. DIIEKTPOIU3 PAaCTBOPOB.

[lonmy4yeHue cepHOW KHUCIOTBHI: ChIPbE, XMMH3M, TEXHOJOTHYECKAsl CXEMa,
METOJI KMIIALIEro CJ0s, MPUHLMIBI TEII00O0OMEHa, MPOTUBOTOKA U LUPKYJISALHUU.
OneyM. IIpon3BoACTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUECKAS CXEMa.

JlaGopaTopHbIe ONbITHI

31. Pacno3naBaHHe rajoreHu1-MOHOB.

32. KauecTBeHHBIE pEeaKIMH Ha CyTb(aT-UOHBI.

33. KadecTtBeHHas peakiys Ha KATHOH aMMOHHUSI.

34. XuMHYeCKHe CBOMCTBA a30THOM KUCJIOTHI, KaK JICKTPOJINTA.

35. KauecTtBennsie peakiuu Ha (hocdaT-HoH.

36. Ilomyuenue u CBOWCTBA YTOJBbHOW KUCIOTHI.

37. KadecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IIpomyckaHue yriieKMCIOro raza 4yepes pacTBOp CUJIMKaTa HaTpusl.

IIpakTnueckune padoThl

2. N3ydeHne CBOMCTB COJISTHOM KUCIIOTHI.

3 N3ydyeHne CBOMCTB CEPHOU KUCIIOTHI.

4, [TonyueHre aMMHaKa U U3y4YE€HHUE €r0 CBOWCTB.

5 [TomydyeHue yriaekucaoro raza u U3y4eHue ero CBOMCTB.

MeTa/uibl 4 UX COCAMHEHMSI

[Tomoxenne metamioB B [lepuoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHHE UX aTOMOB M KPUCTA/UIOB. MeTaiinueckas CBsI3b U
METaJUIMYECKass KpUCTAUIMYeCcKass pelmerka. Pu3nyeckue CBOWCTBA METAJUIOB:
JIEKTPO- U TEIUIONMPOBOIHOCTh, OTPAKAIONIAsl CIOCOOHOCTh, TMJIACTUYHOCTb.
CruiaBel U€pHBIE U LIBETHBIE.

Mertannbl Kak BOCCTAHOBHUTENH. JJIEKTPOXUMHUYECKHI Psii HANPSKEHUU.
B3auMopencTBue METaUIOB € HEMETaulaMH, OKCHAAMH, KHCIOTAMH, COJISIMH.
AJIFOMUHOTEPMHUSI.



CtpoeHue aToMOB M MPOCTHIX BEIIECTB LIEJIOYHBIX METAIIIOB. 3aBUCHUMOCTh
bu3MYEeCKUX U XMMUYECKUX CBOMCTB LIEJIOYHBIX METAUIOB OT 3apsOB siiep UX
aToMOB. OKCUIBI Y THUIPOKCHUIBI HIEJIOUYHBIX METAJUIOB, UX MOJy4YEHUE, CBOKCTBA,
NpUMEHEHUE. BakHEeWIIMe COJIM MIEJOYHBIX METAJUIOB, UX 3HAYEHUE B KUBOU U
HEKUBOW MPUPOJE U B KU3HU YEIIOBEKA.

CrpoeHrne aTOMOB M MPOCTBIX BEMIECTB IIETOYHO3EMEIBHBIX METAJIJIOB.
3aBUCUMOCTh (PU3NYECKUX U XUMHUECKUX CBOMCTB IIEI0YHO3EMENbHBIX METAIIOB
OT 3apsioB sjaep UX aroMoB. OKCUABI U THUAPOKCUABI HIEIOYHO3EMEIbHBIX
METAJJIOB, UX IOJy4YEHHUE, CBOMCTBA U NPUMEHEHNE. BaxkHenmme com meno4Ho-
3eMEeTbHBIX METAJUIOB, UX 3HAUCHHUE B MPUPOJE U KHU3HU ueioBeka. KapOoHatel u
TUAPOKAPOOHATHI KaJbIHA.

XKéctkocTh BOABI: BpeMeHHas M TMocTosiHHAasA. CrnocoObl ycTpaHEHUs
BpeMeHHOM kEécTkocTh. CrocoObl YCTPaHEHUS! MOCTOSSHHOU JKECTKOCTU. VIOHUTHL.
CoenuHeHusT aMOMHHMS B IpUpoJe. XHMMHUYECKHE CBOMCTBA AFOMHUHMS.
OcoOeHHOCTH OKcHJa W THAPOKCHAA aIIOMHHHUS aM(OTEPHBIX COEAMHEHUH.
Baxkneiimue conu anmoMuHus (XJ10pu, cyibdar).

OcoOenHocTu cTpoeHusi aroma xenesa. JKenezo B mpupoze. Baxueiimue
pynbl xxenes3a. Oxcubl U ruapokcust sxenesa (I1) u xenesa (I1I). Comu xenesa (1)
u xkene3a (III). ObHapyxeHHEe MOHOB KAaTHOHOB jKeJie3a B pacTBOpe. 3Hau€HUE
COCIMHEHUH JKelle3a.

Koppo3uss xumuyeckas W DJIEKTPOXMMHYECKas. 3alluTa METaUIOB OT
KOppO3uK. MeTallibl B IPUPOJIE: B CBOOOJTHOM BU/JIE U B BUJIE coequHeHul. [loHsTne
o Mmertaurypruud. Yé€pHas u uBeTHas Metawuryprus. [lupomeramryprus,
TUAPOMETAIIIYprus, 3ieKTpoMeTauryprus. JlomeHnneiii mnpouecc. IlepepaboTka
YyT'yHa B CTAJIb. DJIEKTPOJIN3 PACIIIIABOB.

JlaGopaTopHblie ONbITHI

39. BsaummopeiicTBue *kese3a ¢ pactBopoM cynbdara mean (11).
40. TlomyueHue U3BECTKOBOW BOIbI U OTIBITHI C HEM.

41. Ilonmyuenme runpokcuaon xemnesa (I11) u (I11).

42. KayecTBEHHbIE pEaKIIMU Ha KATUOHBI kKeje3a

IIpakTnueckune padoThl
6. [Tony4yeHue sxecTKOM BOJbI M CIIOCOOBI €€ YCTPaHEHUSI.
7. Pemienne sxcriepuMeHTaNbHBIX 3a4a4 10 TeMe «MeTautb).

XHUMHS M OKPY:KaoLIas cpeaa

Crpoenne 3emun: sApO, MaHTHs, 3€MHAs KOpa, MX XUMHYECKHA COCTAB.
JIutocdepa u e€ xumuueckuit cocraB. Munepansl. Pyzbi.

Ocanounsie mopoanl. Ilone3Hble wucKomaemble. XUMHUYECKHH COCTaB
ruapochepbl. XUMUYECKUA COCTaB aTMOCHEPHI.

HcTouHNKN XUMHUYECKOTO 3arpsi3HEHHS OKpY’Karomie cpeapl. [ o0anpHbIe
HKOJIOTUYECKHE TPOOJIEMBbI YEIOBEUECTBA: MAPHUKOBBIA A(D(PEKT, KUCITOTHHIE
JOKIM, 030HOBBIE ABIPbl. MeXAyHapOAHOE COTPYIHHUYECTBO B OOJACTH OXPaHBI
OKpYXaIOILEN Cpeibl OT XUMUYECKOTO 3arpsI3HEHHUS.



«3enéHas XumMus.

JlabopaTopHbIe ONBITHI
43. WN3ydenue rpaHuTa.

O0001meHre 3HAHUI 110 XUMHH 32 KYPC OCHOBHOM mKoJbl. Iloaroroska
K OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHYy

CrpoeHue aToMa B COOTBETCTBUU C MOJIOKEHHUEM XUMHUUYECKOTO 3JIEMEHTa B
[lepuomuueckoir cucreme. CTpoeHHE BEIIECTBA: XUMHUUYECKas CBSI3b U
KPUCTAUINYECKUE PEMIETKA. 3aBUCUMOCTh CBOWCTB OOpa30BaHHBIX 3JIEMEHTaMU
MPOCTHIX BEIIECTB (METANIOB, HEMETAJJIOB, OJaropoJHBIX T'a30B) OT MOJOXKEHUS
sanemMeHToB B llepumoanueckoit cucreme. TUIONOTHS HEOPTraHUYECKUX BEIIECTB,
JIeJICHUE WX Ha KJIACChI U TPYIIIIHI.

[IpencraBurenm.

[Ipyu3Haku © yCIOBUSI NPOTEKAHUS XUMHUYECKUX peakuuid. Tunonorus
XUMUYECKUX PEaKlUid MO Pa3jIMvyHbIM OCHOBAaHUAM. Peakium MOHHOTO OOMeEHa.
OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

XHWMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTEPHbIE XUMHYECKHUE
CBOMCTBa COJICOOPA3YIOMIMX OKCHUIIOB, THJIPOKCUIOB (OCHOBAaHUM, KHUCIOT H
aM(pOTEPHBIX TUIPOKCHUIOB), COJICH.

Y4eOHO-TEMATHYECCKUH IIJIAH

No HaumeHnoBanue pas3ienos (Tem) KonuuectBo B tom uncine Ha
4acoB 110 IIPOBEACHUE
porpaMme IIpaktu| KonTpo
YCCKHX | JIBHBIX
pabot | pa6or

8 knacc
1 HavanbpHbie MOHATHS U 3aKOHBI XUMUHU 20 2 2
2 | Baxwneiimme npeacTaBUTENIN HEOPTAaHUYECKIX 21 3 1
BeniecTB. KonmuecTBeHHBIE OTHOIIICHHS B
XUMHUHU
3 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 10 0 1
COEIMHEHU I
4 Ilepuoguueckuii 3axkoH u Ilepnonnueckas 7 0 0

CHCTEeMaxUMHYECKUX 3y1eMeHTOB /I. 1.
MeHeneeBa u CTpoeHuE

aToMa
5 Xumnyeckas cBA3b. OKHUCIUTEIBHO- 8 0 1
BOCCTAaHOBHUTEIIbHBIE PEaKIIUN
Peseps 4
Htoro 70 5 5
9 knacce
1| TlorTopeHue u 0000IIEHUE CBEICHUH 110 KYpCYy 5 0 1

8kiacca. XMMUYECKHUE pcaknuuu

2 XVMMUYECKUE PEAKLIUU B paCTBOPAX 10 1 1




3 Hewmeranibl u ux coequHeHus 25 4 1
4 Mertauibl ¥ UX COEAUHEHUS 17 2 1
5 XUMUS U OKpYKaloIias cpeaa 2 0 0
6 O06001eHre 3HaHWH 110 XUMHH 32 KypC 7 0 1
OCHOBHOM
mkosl. [ToaroroBka k OCHOBHOMY
rocyJapcTBeHHOMY sKk3ameny (OI'D)
Pesepn 4
Uroro 70 7 5
KaneHuapHo-TeMaaneckoe IJIAHUPOBAHUE
8 kimacc 70 gacos
Ne | Tema ypoxka OcHOBHOE coziepKaHue ypoka | XapaKTEepUCTHKa OCHOBHBIX BUJIOB
/T JESTETbHOCTH O0yYarOIIIXCS
HaganpHble TOHATHS M 3aKOHBI XUMUH (21 1)
1 [Ipeamer xumuu. Tena u BemectBa. CBolicTBa ObwvsicHsom, 4TO MPEIMETOM
Poip XUMUH B )KHU3HU | BEIIECTB. MaTCpI/IaHBI u N3YYCHUA XUMUU SABIIAIOTCA
qeJIoOBEKA MarepuanoBeneHue. Poib BEIIIECTBA, MX CBOMCTBA U UX
XMMHH B KH3HU COBPEMEHHOTO | MpeBpalieHus. Pasiuuarom tena u
obmectBa. OTHOIIEHNE BEIIIECTBA, BEIIECTBA U MAaTePHAJIbL.
o0mecTBa K XUMHU: Yemanasnusearom npuanHHO-
xeMmoumus u xemohoOusl. CJIEICTBEHHEIE CBSI3H MEXIY
Hemoncrpauuun. Komiexius CBOMCTBaMU BEILIECTB U UX
MaTepuaioB U I/ISI[CJII/Iﬁ U3 HUX. IIPUMCHCHUCM
JlaGopaTopHble ONBITHI. Xapaxmepu3yiom OI0KUTENBHYIO U
Nel. O3nakomiienue ¢ OTPHIIATEIbHYIO POJIb XUMHUU B
KOJUIeKIIHeH 1abopaTopHoit YKU3HH COBPEMEHHOTO O0IIEeCTBA.
MOCYIBI ApaymeHmupyom cBO& OTHOIIICHUE
K xeMouiuu u xemohoouu.
2 Meroabl u3yueHus MeTo/1bl U3y4YEHU XUMHUH. Xapaxmepu3syom OCHOBHBIE METO/BI
XUMHH HaGmoznenwue. W3y4eHHS €CTEeCTBEHHO-HAyYHBIX
OKCIIEPUMEHT JUCILIUIIJIMH.
MopenupoBanue. Moaenu IIpusoosm npuMepsl MaTepUabHBIX
MaTrepuabHbIe U 3HAKOBBIX WJIM  CHMBOJIBHBIX
(BeIIECTBEHHBIE) U 3HAKOBHIC MoyIeNel, NCTIONb3YeMBIX Ha ypOoKax
(cUMBOJIBHBIE). ($u3uKu, OMOJIIOTUH U reorpaduH.
Jdemoncrpauuu. Mojaenu, Cobuparom 00BEMHBIC U
HCTIONIb3yeMbIE Ha yPOKax IIAPOCTEPIKHEBBIE MOJIEITH
(pu3uku, Guonornu u HEKOTOPBIX XUMUYECKUX BEIECCTB
reorpaduu. O0BEMHBIE U
IapOCTEP>KHEBBIE MOJIEIN
HEKOTOPBIX XMMHUYECKHX
BelecTs. Moaenu
KPUCTAUIMYECKHUX PEIIETOK
3 Bxonnas Tena u BemecTta. CBolicTBa [IpuMeHsIOT Ha IpaKkTHUKE paHee
IUArHOCTHYECKas BelecTs. MaTepuaisl U M3Yy4eHHBIN MaTepuai, padoras mo
paboTa MaTepuainoBezeHue. Poib IpyIIaM ¢ 3aIaHUsIMH Pa3HOTO
XMMUH B KU3HH COBPEMEHHOTO | YPOBHS CIIOKHOCTH, BBITIOJHSIOT
obmectBa. OTHOLIEHNE KOHTPOJIbHYIO padoTy.
o011ecTBa K XHMHU:
xemodunus u xemohooust.
MeToabl n3yueHHUs XUMHUH.
Habmonenmne.




OKCHepUMEHT
MogaenupoBanue. Moaenu
MaTepHabHbIe
(BeliecTBEHHBIE) M 3HAKOBBIE
(cuMBOJIBHBIE).

ArperatHblie
COCTOSIHUSI BEILIECTB

T'asbl. Kunkoctu. TBEpabie
BellecTsa. B3auMHeble
[IepeX0/Ibl BEIIECTBA U3 OJHOTO
arperaTHoro COCTOSIHUS B
Jpyroe: BO3TOHKA
(cyOnumarnust) u
necyOauMarysl, KOHACHCAHs U
HCIapeHne, KPUCTAIM3anus 1
IIJIaBJICHUE.

Jdemoncrpanun. Codbupanue
pubopa AJsl MoNydYeHus rasa u
MIPOBEPKa €ro repMETUYHOCTH.
BosroHnka cyxoro apaa, noaa
i HadTannHa. ArperaTHble
COCTOSIHUSI BOJIBI.
JlaGopaTopHbI€e ONBITHI.

No2. ITpoBepka repMeTUYHOCTH
npubopa AJsl MOJTyYeHHUsI Ta30B

Paznuuarom Tpu arperaTtHbix
COCTOSIHUS BEILIECTBA.
Yemanaenusarom B3auMoCBSI3H
MEX]ly HIMU Ha OCHOBE B3aUMHBIX
[IEPEXO/IOB.

Unnrocmpupyrom 3Ti nepexoubpl
[IpUMEpPaMH.

Habnrooarom XUMAYECKUH
SKCIIEPUMEHT M JICJIAIOT BBIBOJIBI HA
OCHOBE HAOIOACHUI

ILpNel
nabopaTopHBIM
o0opynoBaHUEM.
IIpaBuna Th mpu
paboTe B KaOUHETe
XUMHH»

3HaKOMCTBO ¢ JJAOOPaTOPHBIM
obopynoBanuem. [Ipapuia
TEXHHUKH 0€30TIaCHOCTH TPH
paboTe B KaOWHETE XUMHUHL.
HekoTopsie BubI pa0oT.
OO6HapyxeHHe MPOAYKTOB
ropeHus napaduHa v BIUSHAC
BO3/lyXa Ha TOPEHHE CBEYH.

Jdomamnuii 3xcniepumenr 1.
Hab6mtonenue 3a ropsmieit
cBeuor. OU3NYECKUe SIBJICHUS
npu ropeHun ceeun. CTpoeHue
IJIaMeHu cBeuu. Bnusiaue
BO3/TyXa HA TOPEHUE CBEUH

Pabomarom ¢ nabopatopHbIM
000pyI0BaHUEM H
HarpeBaTeIbHBIMHU MTPUOOpaMH B
COOTBETCTBHU C TIPABHIIAMH TEXHUKU
0e30macHOCTH.

Buinonnsiom npocreimme
MaHUITYJISALHIH C 1a00PaTOPHBIM
o0opynoBaHHEM: C Ta00OpaTOPHBIM
LITaTUBOM, CO CIUPTOBKOM
Odgopmasirom OTYET O IPOAETAHHON
pabote

dusnueckue ABICHUS
B XUMHUH

®dusnyeckue sBiaeHud. Yucrtoie
BEIECTBA U CMECH.
I'oMoreHHbI€ U TETEPOTEHHBIE
cmecu. Cmecu

ra3o00pasHele, KUIKHE U
TBEpabIe. CrIocoObI
paszieneHus cMecei:
[IeperoHKa, Wi JUCTUILIALNS,
oTcTamBaHue, (QUIHTPOBAHNE,
KPUCTAIUTH3AIHS WITH
BEITIApVBaHUE.
Xpomarorpadus. [Ipumenenne
STUX

CITIOCOOO0B pa3aeiieHus cMecell B
nabopaTopHoi

MpaKkTHUKE, Ha IPOU3BOJICTBE U B
OBITY.

Hdemoncrpauuu. Paznenenue

JIBYX

Pasnuuarom puszndeckue u
XUMUYECKHE SIBIICHUS, YACTbIE
BEILIECTBA U CMECH.
Knaccughuyupyrom cmecn.
Tlpusoosam nipumepsl cMeceit
Pa3IMYHOTO arperaTHoro COCTOSIHUS.
Yemanasnusarom npudrHHO-
CJIEJICTBEHHBIE CBSI3H MEXIY
(u3MUEeCKUMH CBOMCTBAMH BEILIECTB
CMECH U CIIOCO0aMU UX Pa3JeIeHHUs.
Paznuuarom ux, onucvlearom u
Xxapakmepu3yom IPaKTUIECKOe
3HAYEHUE.




HECMEUINBAIOIINXCS
JKUJKOCTEH C IIOMOILBIO
JEeTUTEIbHON BOPOHKH.
Juctumisrop u ero pabora.
YcraHoBKa 1i1s1 PUITBTPOBAHUS
u eé pabora.

YcraHoBKa 17151 BHIIApUBAHUS U
e€ pabora.

Koueknust OBITOBBIX
npuOOpOB A7 GUITBTPOBAHMS
Bo3ayxa. Pasnenenue
Kpacsero BEIecTBa
(hmomacTepa ¢ TOMOTIIBHIO
MeToJ1a OyMaXKHOM
XpoMaTtorpadum.
JlaGopaTopHble ONbITHI.

Ne3. Oznakomiienue

C MHUHEpanaMu, 00pa3yoImuMH
TPaHMT.

Ne4. TTpuroroBnenue
reTepOreHHON cMecu
MTOPOIITKOB

CepBI C KENE30M U HX
paszzaencHue

IT. p.Ne 2 Ouncrka
[TOBAPEHHOU CONH

OuncTKa MOBapeHHOU COJIH.
AHanu3 NoYBkI

Pabomarom ¢ nabopatopHbIM
o0opynoBaHUEM U
HarpeBaTeJIbHBIMU IPUOOpaMu B
COOTBETCTBUH C MPaBUIIAMH TEXHUKHU
Oe3omacHoOCTH.

Buinonnaom npocreinme npuéMel
oOpaleHus ¢ 1adopaTopHBIM
000pymOBaHNEM: BOPOHKOH,
(UIBTPOM, CITUPTOBKOH.
Habnmiooarom 3a cBolcTBaMU
BEIIECTB M SBICHUIMH,
MIPOUCXOSIIMMHU C BELLIECTBAMH.
Onucvlgarom XUMUYECKUN
9KCTIIEPUMEHT C TIOMOIIBIO PYyCCKOTO
(pomHOTO) SI3BIKA U SI3bIKA XUMHH.
enarom BbIBOZIBI 1O pe3yabTaTaM
ITPOBEJIEHHOTO 3KCIIEPUMEHTA

AtomHo-
MOJIEKYIISIPHOE
ydeHue. X UMHYECKUe
BJICMCHTBI

XUMHUYECKUE DIIEMEHTHI.
ATOMBI U MOJIEKYJIBI.
[Ipoctble u crnoxxHbIE
BelIeCcTBa. AJIIOTPOIINS Ha
pUMepe KUCIOPOa.
OCHOBHBIE MOJOKEHUSA
ATOMHOMOJIEKYJISIPHOTO
yuenust. Monsl. Bemectsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.
Jdemoncrpauuu. Moaenu
AJJIOTPOITHBIX
MoauduKanui yriepoja u
cepsl. [loyueHue o30Ha

OOBSCHSIOT, YTO TAKOE XUMHUYECKHUH
3NIEMEHT, aTOM, MOJIEKYJIa,
AJJIOTPOIIHS, HOHBI.

Paznuyarot mpocThie U CI0KHBIE
BEIIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpO€HUs. Ycmanasnuearom
MIPUYNHHO-CJIEJICTBEHHBIE CBSA3H
MEX1y COCTaBOM MOJIEKYN U
CBOMCTBaMU aJNIOTPOIHBIX

Mo (HKaIUi KHCITOpoa.
DopMyTUpPYIOT OCHOBHBIE
MOJIOKEHHSI aTOMHO-MOJIEKYJIAPHOTO
YUCHHS

3HAKN XUMHUYECKUX
9JIEMEHTOB.

3HaKHu (CHMBOJIBI) XUMUYECKIX
JJIEMEHTOB.

Ha3zsiBaroT 1 3ammmCchIBalOT 3HAKH
XUMHUUYCCKUX JJICMCHTOB.




Wndopmarnus, KOTOpyro HECyT
3HAaKHU XUMHYECKUX
3JIEMEHTOB. DTUMOJIOTUS
Ha3BaHUN HEKOTOPBIX
XMUMUYECKHX JIEMEHTOB.

XapakTepu3yloT HH(OpMaLHIo,
KOTOPYIO HECYT 3HaKU XMMUYECKUX
3JIEMEHTOB.

OOBCHSIOT STUMOJIOTHUECKHUE
HayaJla Ha3BaHUH XUMHUYECKUX
9JIEMEHTOB U MX OTJEJbHBIX IPYIII.

10 |I[lepnoamnyeckas [epuonuueckas Tadbnuma OnuCHIBaIOT CTPYKTYPY TaONHUIIBI
TabHIa XUMUUECKUX | XUMHYECKHX 31eMeHToB []. U. XUMU4eckux anementos . U.
anemenToB [. W. Menpgeneena: MengeneeBa. Paznnyaror
Menpeneena. KOPOTKONEPUOAHBIN U KOPOTKOIIEPHUOIHBIN U

JUIMHHONICPUOAHBIH BapUAHTHL. | JUIMHHONEPUOAHBINA BAPUAHTHI
IIepuons! u rpynmnel. I'naBras u | Ilepuonnueckoii cucremst 1. H.
mobovHas Menpeneesa
noArpynimsl, wiu A- u B-
rpynisl. OTHOCHUTENbHAS
aTOMHas Macca
Jlemoncrpanuu. IToprpers U.
S1. bepuennyca u /.
N. Menneneena.
Kopotkonepuoansiii u
JUTMHHOIIEPUOIHBII BapHAHTHI
MEPUOINYECKON
cucteMsl [. 1. Menneneena
11 | Xumuueckue Xumuueckre (GopMybI. OToOpaskaroT cocTaB BEIECTB C
bopmymbl Wupekcsl 1 k03 GUIIHEHTHI. MOMOUIBIO XUMHUYECKHX (popMyII.
OTHOCcHuTENbHAs MOJIEKYIIsipHas | Pa3nmu4aror WHAEKCH u
Macca. k03¢ punmentsr. Haxomst
12 | Xumuueckue MaccoBas OTHOCHUTEJIFHYIO MOJIEKYIISIPHYIO
(bopMyITBI JIOJISI XUMHUYIECKOTO DJIEMEHTa B | MACCy BEHIECTBA H MACCOBYIO JIOJIIO
COETMHEHHUM. XUMHYECKOTO DJIEMEHTa B
Nudopmanus, KOTOpYIO HECYT | COEIUHEHUMU.
XUMHUYCECKUE POPMYJIbI TpancnupytoT uHpOpMAIHIO,
KOTOPYIO HECYT XUMHUECKHE
(hopmynsl
13 |BaneHTHOCTH BanentHocTh. CTpyKTYypHas OOBSACHSIOT, YTO TAKOE BAJICHTHOCTD.,
thopmyna. Xumuueckue [TonmMatroT oTpaskeHUE MOpsIKa
AJIEMEHTHI C TIOCTOSIHHOW 1 COETMHEHHSI aTOMOB B MOJIEKYIIax
MIepeMEeHHO BEIIIECTB MOCPEACTBOM CTPYKTYPHBIX
BaJICHTHOCTHIO. BBIBOAI (dhopmyn. YuaTcst COCTaBIATh
(hopMyITBI COeTMHEHUS 110 (hopMyIBI coeMHEHUI 110
BajieHTHOCTH. OmipesienieHue BaJICHTHOCTH U OTIPENIENISTh
BaJICHTHOCTH BAJICHTHOCTb dJIEMEHTa 1o GopmyIie
XUMHYECKOTO 3JIEMEHTa TI0 €r0 COeTMHEHUS
(hopmyre BemiecTna.
14 |BanentHOCTH CocraBnenue Ha3BaHUM
COCIUHEHHM, COCTOSAIINX U3
JIBYX XUMHUYECKHX DIIEMEHTOB.
3aKoH MMOCTOSTHCTBA
COCTaBa BEIIECTB.
JdeMoHcTpanmu.
Koncrpyuposanue
IAPOCTEP>KHEBBIX MOJIETEH
MOJIEKYI
15 |Xumuyeckue peakuuu. | XMMHUYECKHE PEaKLIUH. XapakTepu3yloT XUMHUYECKYIO

PearenTsl 1 IpoLyKTHI

PEeaKLHtIo U €€ yYaCTHUKOB
(peareHThl ¥ POYKTHI PEAKIINN).




peaknuu. [Ipuznaku
XUMHUYECKUX PEaKIIuil.
VYcnoBus

UX TPOTEKAHUS U
npekpaiieHus. Peakiuu
TOPEHUSL.

TemnoBoii 3 dekT peakum.
DK30TEPMHUUECKUE U
SHAOTEPMUYECKIE PEAKITHH.
JdeMoHcTpanmu. Anmnapat
Kunmna. Paznoxenue
XapakTepru30BaTh XUMHUECKYIO
peakuio u eé

YYaCTHUKOB (PEareHThl U
MIPOJYKTHI PEAKIINH).
OnuceBaTh MPU3HAKH U
YCJIOBUS TEUCHUSI XUMUUECKHUX
peaKuuid.

Paznmuyate sKk30TEpMUYECKIE U
SHAOTEPMUYECKHUE

peakuuu.

omxpomara aMmMoHwUsI. ['opeHne
Cepbl U MarHUEBOU

JICHTBI.

JlaGopaTopHble ONBITHI.

No5. B3zaumogeiictBue
pPacTBOPOB XJIOpUJA HATPUS U
MOJWJa Kaus C

pacTBOpoM HUTpaTa cepedpa.
Ne6. ITonyyenue

ruapokcuna meau (II) u ero
B3aUMOJICHCTBUE C CEPHOU
KHUCIIOTOM.

Ne7. B3aumonetictBue
pacTBOpa CoAbI C

KHUCIIOTOU

OnuUCHIBAIOT PU3HAKH U YCIIOBUS
TEYEHUSI XUMUIECKUX PEAKIIHA.
Paznuyaror sx30TepMUUECKUC U
SHIOTEPMUYCCKHIE PCAKITUH.
CoOTHOCST peaxkIui TOPeHus 1
9K30TEPMUIECKHUE PEAKITUH.

16 |3akoH coxpaHeHHS 3aKOH COXpaHEHHs MacChl
Macchl BEIIECTB. BEIIECTB. XMMHYCCKHE
XUMHUYECKHUE ypaBHEHHUSI.

YpaBHEHUS Hemoncrpauuun. Iloptpersr M.
B. JlomonocoBa u A.
JI. JIaBya3be. I'opeHue
¢dochopa. OnbITH,
WUTIOCTPHUPYIONINE 3aKOH
COXpaHEHHUsI MacChl
BEIIECTB.

17 | Xumuueckue CocTaBiieHNE XUMHUYECKHUX
YpaBHEHUSA YpaBHEHU.

HNudopmanus, KOTOpyrO HECET
XHUMUYECKOe

ypaBHEHHE.

JlaGopaTopHBIE OTIBITHI.

Ne8. ITpoBepka 3akoHa
COXpaHEHHS MacChl BELIECTB Ha
npuMepe

B3aMMOJCHCTBUS WENOYH U
KHCJIOTBL.

DOpMyNHPYIOT 3aKOH COXPaHEHHS

MacCChl BEHICCTB. CoCTaB/IAIOT HA €0

OCHOBE XMMHUYECKHE YPAaBHEHHS.
Tpancnupyrot ungopmayuio,
KOTOPYIO HECYT XUMHUYECKHE
ypaBHEHUS.

OKCHEepUMEHTAILHO NOATBEPKIAIOT

CIIpaBCJIMBOCTD 3aKOHA COXpPaHCHUSA

MaccChl BEIIECTB




Ne9. TTposepka

3aKOHA COXPaHEHHUs MacChl
BEILIECTB Ha IIPUMEPE
B3alMOJEHCTBUSA IIEI0YU U
cosm xenesa (I11)

18 | Tumbl XUMUYECKUX Knaccudukarmms XuMu4IecKux Knaccupummpyror xumuyaeckue
peakuui peaxumii 1o cocTaBy u peaKyy N0 NPU3HAKY YUCIIa U
YHCITy peareHTOB M MPOIYKTOB. | COCTaBa pearcHTOB U MPOAYKTOB.
THUIBl XUMUYECKUX XapakTepu3yroT poJib KaTajau3aropa
peaKuuid. B POTEKaHUU XUMUYECKOU
Jdemoncrpanuun. ['openue peakuuu.
tdhocdopa, pacTBopeHne Hab6mromaror 1 onmmceIBaoOT
MIPOJYKTa TOPEHHS B BOJIE U XUMHYECKHUIA SKCTIEPUMEHT C
HCCIeI0OBaHNe MTOMOIIBIO PYCCKOTO (POAHOTO)
MOJY4EHHOT'0 PacTBOPa SI3BIKA U SI3bIKA XUMUHU
JnakmMycoM. Bzaumoneiictue
COJISTHOM KHMCIIOTHI C IIHHKOM.
ITonydyenue ruapokcuaa
menu (11) u ero pasnoxxenne
IIpY HarpeBaHUH.
19 | Tuobl XUMHYECKUX Peaknyu coequHeHus,
peaxkuuii pa30KeHUs, 3aMEIICHUS U
obOmena. Karanmsatopsr.
JlaGopaTopHble ONBITHI.
Nel0. Paznoskenue nepoxcuaa
BOZIOPOJIa C TTIOMOIIIBIO OKCHIA
mapranma (IV).
Nell. 3amenienue xene3om
MeJM B METHOM KYyTIOpOce
20 [[loBropenue u O0o00mIeHNE U O06001Ial0T ¥ CUCTEMATU3UPYIOT
06001IeHNE TEMBI CHCTEMATH3aLHs CBOM 3HaHus 110 Teme: «HavanbHble
«HauanbHble TOHATHUSA U | 3HAHUH II0 TEME. MOHSTHS ¥ 3aKOHBI XHMUIDS.
BaKOHBI XUMHID) TectupoBanue, penieHue 3a1a4 TTpHMEHAIOT Ha IPAKTHKE paHee
1 BBITIOJTHCHMUE U3y4YeHHBIH MaTepual, padoTas 1o
yIpaKHEHUH 110 TeMe.
rpyImnam ¢ 33/IaHUsIMHA Pa3HOTO
YPOBHSI CIIOKHOCTH
21 | K. p.Ne 1 «HaganbHble MOHATHS U 3aKOHBI XUMUN [IpuMeHsI0T Ha IpaKTUKE paHee

U3y4YeHHBIH MaTepual, padoTas 1o
TpyIIaM C 3aJaHUsIMU Pa3HOIrO
YPOBHSI CIIOKHOCTH, BBITTOJNHSIOT
KOHTPOJIBHYIO PadoTy.

Baxneiimme npeaACTABUTCIIM HCOPIraHNMYCCKUX BCIICCTB. Komnue

CTBEHHBIC OTHOIIICHHS B XUMUH (18 )

22 |Bo3zmyx u ero cocras Cocras Bo3nyxa. llonsitue 06 XapakTepu3yoT 00bEMHYIO JOII0
00beMHO# J1071€ () KOMITOHEHTA TaKO# MPUPOTHON
KOMITOHEHTA MPUPOTHON ra3oBOi CMeCH, KaK BO3/lyX, U
ra3oBOi cMeCH — BO3/yXa. paccUuTHIBAIOT €€ 10 00BEMY ITOM
Pacuet 00bémMa KOMIIOHEHTa cMmecu. OnuchIBalOT 00bEMHBIN
ra3oBOi CMECH 10 €ro cocTaB aTMOC(epHOTO BO3/IyXa U
00BEMHOM J1071€ 1 HA00OPOT. [TOHMMAIOT 3HAUEHUE MMOCTOSHCTBA
JdemoncTpanuu. OnpeneneHue | 3TOro cocTasa I 340POBbS
cofiepKaHHs KHCIOPOAa B
BO3yXE

23 |Kucnopon Kucnopoz. O3on. [lomyuenue XapakTepu3yroT 030H, KaK

KHCIIOpOJA.

AJUJIOTPOITHYHO MO,I[I/I(I)I/IKaLII/IIO




CoOupanue u pacrio3HaBaHHe
KHCIIOpOJA.

XUMHUYECKNE CBOKCTBA
KHCIIOpOJia: B3aUMOJEHUCTBHUE C
MeTaJsIaMy, HEMEeTaJlllaMy 1
CJIO’KHBIMH BELIECTBAMH.
ITIpumeHeHue kuciopona.
Kpyrosopot kucnopoza B
IPUPOLE.

Jdemoncrpauumn. ITonyuenue
KHcIopoaa

pa3noXXEHHEM IIepMaHraHaTa
KaJlus ¥ IEpOKCHaa
Bogopona. Codbupanue
KHCIIOPOJa METOAOM
BBITECHEHHS BO3/1yXa U BOJBI.
PacnosnaBanue

kucinopoza. ['openue maruaus,
JKeJe3a, yIis, cepsl U
dhocdopa B Kuciopoe.

kuciopoaa. OmUCHIBAIOT
(uznveckue U XUMUIECKHE
CBOWCTBA, MOJIYYCHUE U PUMECHECHUE
KHCIIOpOJIa C UCTIOIb30BaHUEM
pycckoro (pOIHOTO) SI3BIKA U SI3BIKA
XVMUH.

YcTaHaBIUBAKOT IPUYUHHO-
CJICJICTBCHHBIC CBSI3H MEXITY
(hU3UIECKUIMHU CBOMCTBAMHU
KHCIIOpOJia U CIIOCO0aMH €ro
cobupanus. [IpoBoast, HaOMFOMAIOT
Y OTTUCHIBAOT XUMHUYECKUHT
9KCTIIEPUMEHT IO TOJTY4CHHIO,
COOMpPaHHUIO U PACIIO3HABAHUIO
KHCJIOpOJia ¢ COOMIOJICHUEM MTPABHUI
TEXHHUKH 0€301TacCHOCTH

24

I1. p.Ne3 «Ilomyuenue,
cobOupanue u
pacro3HaBaHHe
KUCIIOPOJIa»

[Nonyuenue, cobupanue u
pacro3HaBaHHe KHCIOPO/a

Pabotaror ¢ mabopatopHbIM
o0opynoBaHUEM U
HarpeBaTelbHBIMUA IPUOOPaMHU B
COOTBETCTBUH C IIPpaBUJIaAMH TCXHUKU
0e3onacHOCTH. BBIONHSIOT
MPOCTEHIIIHE TPUEMBI OOPAIICHUS C
71abopaTopHBIM 000PYIOBaHHEM:
coOupars IpuoOOp ISt MOTYIEHHSI
ra3oB, POBEPSATH €TI0 Ha
TFepMETUYHOCTh M UCTIONB30BATh JJISI
nony4yeHus kuciopona. Coouparor
KHCJIOPOJT METO/IOM BBITECHEHUS
BO3/IyXa U PACIIO3HAIOT €ro.
Habxronator 3a cBoiicTBamMu
BC€UICCTB U ABJICHUAMU,
MPOUCXOAIINUMHU C BEIICCTBAMH.
OnuchIBalOT XUMHUYECKUN
IKCIIEPUMEHT C MTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WIIN
POJHOTO) SI3bIKA U A3bIKA XUMHH.
CocraBnstoT OTYET MO pe3yabTaram
IPOBE/ICHHOTO IKCIIEPUMEHTA

25

Oxcuapl

Oxkcupasl. HazBaHUS OKCHIOB.
Cocrasnenne Gpopmyi
OKCHJIOB I10 UX Ha3BaHUSIM.
[IpencraBuTeny OKCHUIOB:
BOJIa, YIJIEKUCIIBIN Ta3,
HeraméHast H3BeCTh.
Jdemoncrpaumu. Komtekuus
OKCHIOB.

JlaGopaTopHble ONBITHI.
Nel2. [TomyTHEHHE
H3BECTKOBOM

BOJIBI IIPU MIPOITYCKAHUU
VIJIEKUCIIOTO Ta3a

BriaenstoT cyiiecTBeHHbIE
MPU3HAKU OKCUJIOB. J{ar0T Ha3BaHUs
OKCHUJIOB TI0 MX (pOpMyIIam.
CocraBisrot HopMyITbl OKCHIOB IO
HX Ha3BaHUSAM. XapaKTEPU3YIOT
TaKUX MPEJCTABUTENIEH OKCHUJIOB, KaK
BOJIa, YIJIEKUCIIBIN ra3 U HerameéHas
HU3BECTh




26 |Bomopon Bonopon B ipupoze. XapakTepu3yrT COCTaB MOJICKYJIBI,
Pu3uvecKne U XUMUYECKUE (uznveckrue U XUMUYEeCKHe
CBOICTBa BOAOPO/A, €T0 CBOWCTBA, MOJIYYCHUE U PUMECHECHUE
MOJTyYeHUE U IPUMCHEHUE. BOJIOPOJIa. YCTaHABIUBAIOT
Jdemounctpanuu. [lonygyenne, MIPUYUHHO-CIICJICTBEHHBIE CBS3H
cobupanue u MeX1y (PU3NIECKUMH CBOICTBAMH U
pacmo3HaBaHuE BOJOPO/A. criocobamu coOMpaHus BOAOPOa,
lopenue Bogopoaa. MEXy XUMUYCCKUMH CBOMCTBAMHU U
BzaumoneiictBue Bogopoa ¢ €ro MPUMEHEHUEM.
0
#laGopaTopHble ONBITHI.
cllonyuyenue Bogopona mpu
H3aUMOJICHICTBUY LIMHKA C
O0JISIHOM KHUCJIOTOM
27 ILp. Ned4 [Nonyuenue, cobupanue u Pabotaror ¢ nabopatopHbIM
cobupanue u pacIto3HaBaHHE BOIOPOAA o0opynoBaHUEM U
pacro3HaBaHue HarpeBaTeJIbLHBIMU TPUOOpPaMHu B
BOAOpPOAA» COOTBETCTBUH C IIPpaBUJIaMH TCXHUKU
Oe3omacHOCTH. BEITONHSAIOT
MIPOCTEHTIIIE TTPUEMBI OOpAIIEHUS C
7abopaTopHBIM 000PYIOBaHHEM:
coOupaTh IPUOOP IS MOTYUESHHS
ra3osB, MTPOBEPSTH €ro Ha
TEpMETUYHOCTD U UCTIOJIB30BATh AJId
noiy4yeHust Bonopoaa. Coduparor
BOJZIOPOJT METOJIOM BEITECHEHUS
BO3/lyXa W Pacrio3HaroT €ro.
Habmronarot 3a cBOMCcTBAMH
BEIIECTB U SBICHISIMH,
IIPOUCXOSIIAMU C BEI[ECTBAMI.
ONuUCHIBAIOT XUMHYECKUN
AKCMIEPUMEHT C TTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HITH
POITHOTO) SI3BIKA U SI3BIKA XUMUM.
CocTaBisioT OTYET MO pe3ybTaTam
IIPOBEJICHHOTO YKCIIEPUMEHTA
28 | Kucnotsr Kucnotsl, ux coctaB u ux AHaNM3UPyIOT  COCTaB  KHUCIIOT.
KJIACCU(DUKAITHSL. Pacro3HaroT KHCIOTBI C IOMOIIBIO
WNunukaropsr. Tabmuma WHNKATOPOB. XapaxkTepusyroT
pactBopumocTtu. CepHas U NPEeNCTaBUTEIICH KUCIIOT: COISTHYIO H
COJIsSTHAs! KUCJIOTHI, UX CBOMCTBA | CEPHYIO. XapakTepu3syoT
Y IPUMEHEHHUE. PacTBOPHUMOCTh  COCAMHEHUH  C
29 1K JdemoncTpanuu. Komnexmms ITOMOTIBIO TaOINIBI PACTBOPUMOCTH.
HCTOTH MUHEPAITBHBIX KUCIIOT. YcTaHaBIUBaOT MIPUYUHHO-
[IpaBuiio paszbarieHus cepoii CJIEJICTBEHHbIE CBsI3U MEXTY
KHUCJIOTBHI. CBOICTBAaMHU COJSIHOM UM  CEpHOIl
JlaGopaTopHbIe ONBITHI. KHCITOT u o0acTsIMu ux
Nel4. PacrioznaBaHue KHCIIOT C | IPUMEHEHHS.
TIOMOIIbIO MHIANKATOPOB
30 | Commn Coutn, MX COCTaB U Ha3BaHUs. XapakTepu3yrT COIH KaK MPOAYKThI

PactBopuMoOcCTS coneil B
Bojie. [IpencraBurenu comnen:
XJIOPHUJT HATPHS,

kapOoHaT kanbuus, hocdar
KaJbLusl.

Jdemoncrpaumu. Komtexkuus
cosneit. Tabnuna

3aMEelIeHHs] BOAOPOAa B KHUCIOTE Ha
METaUl.  3aluChIBAlOT  (OPMYITBI
cojieii mo BajeHTHOCTH. HaswiBaroT
conu 1o hopmynam.

Hcnonszyror Ta0IMILy
pacTBOPUMOCTH Ui
XapAKTEPUCTUKH  CBOMCTB  COJEH.




pacTBOPUMOCTH OCHOBaHUH,
KHCJIOT U COJIEH B BOJIE

[IpoBomsaT pacuérer 1o opmynam
conen

31 |KomuuectBo BemiectBa | Yucao ABoraapo. KoianuectBo | OOBSCHSIOT, YTO TAKOE KOJHUECTBO
BemiecTBa. Moib. BEIIEeCTBa, MOJIb, IOCTOSTHHAS
Momnsipnast Mmacca. Kpatasie ABoraapo, MOJIsIpHAas Macca.
€IMHHLIbI H3MEPEHUS
KOJIMYECTBA BEILICCTBA —
MUITUMOITb ¥ KAJIOMOJIb,
MWIIUMOJISIPHAS U
KHUJIOMOJISIPHAsE MacChl
BELIECTBA.
Pacuétsl ¢ ncnonp3oBanueM
MOHATHH «KOJIMYECTBO
BEIIECTBA», «MOJIIPHAsI Maccay,
«4uciIo ABOTaapoy.
Jdemoncrpaunu. Hexoropsie
MeTaJlIbl, HeMEeTaJJIbl ’
COCAMHEHHS C KOJTMUECTBOM
BELLECTBA, PaBHBIM 1
MOJIb
32 |MomnspHblii 00beM 3akoH ABoranpo. MomnspHbrit OOBSCHSIOT, YTO TAKOE MOJISIPHBIH
ra3z000pa3HbIX 00BbeM razoo0pa3HbIX 00beM razoB, HOpMaJIbHBIE YCIOBHSI.
BEILIECTB BemiecTB. OTHOCUTENbHAS Pemrarot 3amaun ¢ ucmoap30BaHHEM
IUIOTHOCTH I'a3a Mo MOHATHH «KOJIMUYECTBO BELIECTBAY,
IpyroMy rasy. «MOJISIPHAsT Maccay, «MOJISIPHBIN
Kparnble equHAIBI ©13MEPEHUsT | 00BEM Ta30B», «IOCTOSTHHAS
— MWUIMMOJIIPHBIA U ABoraapoy.
KUJIOMOJISIPHBIH 00bEeMBI
ra3000pa3HbIX BEIIECTB.
Pacuértel ¢ ncnosnb3oBaHueM
MOHATHH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIN 00BEM
ra3oB», «4MCciI0 ABOTaIpO».
JdemoncTpanun. Monens
MOJISIpPHOTO 00BbEMa ra3oB
33 |Pacuérsl mo PacueTs! ¢ ucronszoBanuem XapakTepu3yloT KOJIMYECTBEHHYIO
XUMHAYECKUM MOHATHH «KOJIMYECTBO CTOPOHY XMMHUYECKHX OOBEKTOB U
YpaBHEHUSIM BEIIECTBa», «KMOJIIPHAsI Maccay, | mporeccoB. PemaroT 3amaun ¢
34 |Pacu€tsl 1O «MOJISIPHBINA 00BEM T'a30BY, WCIIOJIb30BAHUEM MTOHATUN
XUMHAYECKUM «4HcI0 ABOrapuo» «KOJIMYECTBO BELIECTBAY,
YpaBHEHUSIM «MOJISIPHAsT Maccay, «MOJISIPHBIN
00BEM ra3zoBy, «IOCTOSIHHAS
ABoraapoy
35 [Boma. OcHoBanus I'uppocdepa. KpyroBopot Bonbl | OOBACHSIOT, 4TO TaKoe

B IIPHUPOJIE.
DU3NYECKUE U XUMUYECKHUE
CBOICTBA BOJIBI:
B3aUMOJICHCTBUE C OKCUAAMH.
OcHOBaHUs, UX COCTaB.
PacTtBOpuMOCTh OCHOBaHUH B
BoJIe. MI3MeHeHne okpacku
WHJIMKATOPOB B IIEJIOYHOU
cpene. [IpencraBurenu
LIEJIOYEH: THAPOKCHIBI
HAaTpUsl, KaJIKs U KAJIbLIUS.

«OCHOBAHHMS», IO,
«Ka4eCTBEHHAs PEaKIHs»,
«uHarKaTopy. Kinaccupuuupyror
OCHOBaHUS 10 PACTBOPUMOCTH B
Boze. Onpenenstor
MIPUHAIEKHOCTH HEOPTaHUIECKIX
BELIECTB K KJIacCy OCHOBaHUI 10
dhopmyzte.

XapakTepu3yroT CBOMCTBA
OTAEJBHBIX MPeICTaBUTENEH
ocHoBaHu#. Mcnone3yrot Tadnuiy




JdemoncTpanun. Komtekys
OCHOBaHMII.

JlabopaTopHbIe ONBITHI.

. Ismenenue okpacku
WHJIMKATOPOB B IIETOYHOM
cpeze

PacTBOPUMOCTH JIJIs ONIPEACTICHUS
pPacTBOPUMOCTH OCHOBaHUH.

36 |PacTtBOpBl. MaccoBas PactBoputens u pactBopéHHOe | OOBSICHSIOT, YTO TAKOE «MacCOBast
Jlonst BelIeCTBO. PacTBOpEI. JIOJIs1 pAaCTBOPEHHOT'O BELIECTBAY.
pPacTBOPEHHOTO PactBopenue. ['uaparsl. YcTaHaBIMBalOT aHAJIOTHH C
BELIECTBA ComnbBatsl. MaccoBast 1omst 00BEMHOI T0JIE KOMITOHEHTOB

PacTBOPEHHOTO BELIECTBA. ra3oBoi cmecu. Pemaror 3agaun ¢
PacueTsl, cBA3aHHbBIE C HCIIOJIb30BAHUEM MOHATUN
WCTIOTIb30BAHUEM TTOHATHUS «MaccoBast IOJIS JIEMEHTa B
«mMaccoBast 1075 BELIECTBE», «MaccoBas A0
PacTBOPEHHOIO BELIECTBAY. PacTBOPEHHOT'O BELLIECTBAY,
JlaGopaTopHble ONBITHI. «o0BeMHas 10131 ra3000pa3HOTO
Nel6. O3nakominenue ¢ BELIECTBA»
npenaparaMy JOMallHEN Win
LIKOJIbHOM anTeyKy —
pacTBOpaMu MepoOKCUIa
BOJIOPO/Ia, CIIMPTOBOM
HACTOMKU MOJa M aMMHAaKa.
37 | ILp.Ne 5 [IpurorosneHue pacTBopa ¢ PaGorator ¢ mabopaTopHbEIM
PacTBOPOB COJIEH C UX | 3aJJaHHOM MacCOBOH 1oyl 000pyIOBaHUEM H
3aIaHHON MacCOBOM PacTBOPEHHOIO BELIECTBA. HarpeBaTeJIbHBIMU IPUOOpaMu B
TOTIeT» COOTBETCTBHH C TPABUIIAMU TEXHUKU
JdomamHuii 3KcnepuMeHT 2. Oe3onacHocTU. BeIONHAIOT
BrlIpamuBanue KpucTaiioB npocmetiuye IPUEMbI OOpaIeHHS C
ATFOMOKAaJINEeBBIX KBACIIOB WK | JJaOOpaTOPHBIM 000PYIOBaHUEM: C
MEIHOTO KyIopoca MEPHBIM IFITHHAPOM, C BECAMH.
Habxronator 3a cBoiicTBamMu
BCUICCTB U SABJICHUAMU,
IIPOUCXOISIINMH C BEI[ECTBAM.
OnucHIBaIOT 3KCIIEPHMEHT C
MIOMOIIIBIO €CTECTBEHHOIO (PYCCKOTO
WJIM POIHOTO) SI3bIKA U SI3BIKA
xumud. COCTaBIAIOT OTYETHI 110
pe3yibTaTaM MpOBEASHHOTO
AKCIIEPUMEHTA

38 |O06o6meHue 1 TectupoBanue, penrenue 3aga4 | O600MIIAIOT U CUCTEMATU3UPYIOT
cucreMarui3alus U BBIITOJIHCHUEC yl‘Ipa)KHeHI/Iﬁ 1o CBOM 3HAHHUY 110 TeMe: «Baxuenniue
3HAHUI 110 TeMe: TEMCE NPEACTAaBUTENIN HEOPraHUIECKUX
«Baxneiimme BentecTs. KonnuecTBeHHbIE
TpEACTABHTCIIN OTHOIIIEHUS B XUMUM». [I[puMeHsIOT
HEOPTaHUYECKUX N
BEIIECTB, Ha TPaKTHKE paHee U3yIEeHHBIH
KolM4ecTREHHBIC Marepual, paboTas 1o Ipymnmam ¢
OTHOIICHUS. B XVMHID 3aJIaHUSIMHU Pa3HOTO YPOBHS

CIIO)KHOCTH
39 |K.p.Ne2 no teme: «BaxHeiimue nmpeacTaBuTenu [TpuMeHSFOT Ha TPAaKTUKE paHee

HCOPraHNYCCKUX BEIICCTB. KonmuecTBeHHBIC OTHOIICHHS

B XUMHI»

W3y4YeHHBIN MaTepual, paboras 1o
rpyIIaM ¢ 3aJIaHASMH PAa3HOTO
YPOBHS CJIOKHOCTH, BBIIIOJIHAKOT
KOHTPOJIBHYIO padoTy.




OCHOBHBIE KJIacChl HEOpraHuieckux coegunenuii (10 1)

40 | OxcHnpl: O0o001enue cBegeHnii 00 OOBSICHSIOT, YTO TaKOE
KJTaccupuKaIms u OKCHIaX, UX Heconeo0pas3yrome OKCHIbI,
CBOICTBa KJIacCU(pUKAIINN, HA3BaHUSAX U | coleo0pa3yromie OKCHIbI,

cBoiicTBax. CriocoObl OCHOBHBIE OKCH/IbI, KUCIIOTHBIC
MOTYYEHUS OKCHJIOB OKCHBL XapaKTepU3yIoT 001IHe
JlabGopaTopHbie ONBITHI. XUMUYECKHE CBOMCTBA
Nel7. Bzaumopeiictue c0J1e00pa3yIoInX OKCHI0B
OKCH/Ia KaJIbLUs C BOAOM. (KUCIIOTHBIX U OCHOBHBIX )
Nel8. [TomyTHEHHE CoCTaBIArOT ypaBHEHUS PEaKINH C
H3BECTKOBOU BOJBI ydacTieM okcuioB. Habmomarot n
OTIMCHIBAIOT PEAKLINH C y4acTHEM
OKCHIOB C TTOMOIIBIO €CTECTBEHHOTO
(pycckoro uiw pOAHOTO) SI3BIKA 1
sI3bIKA XUMHU. [IpoBOAST onvimut,
MOATBEP>KAAIOLIIE XUMUUECKUE
CBOMCTBA OKCHJIOB C COOITIOIEHUEM
MIPaBHII TEXHUKU 0€30I1aCHOCTH
41 |OcHoBaHus: OcHoBaHus, UX CoOCTaBIAIOT YpaBHEHUS PEAKIIUN C
KITACCU(UKAIHS U KJIacCU(pUKAIIHS, HA3BaHUS U ydacTheM ocHoBaHWi. HaOmomaror
CBOICTBA cBoiicTBa. B3anmoneiictue ¢ U ONKCHIBAIOT PEAKLIUH C y4aCTUEM
KHCJIOTaMH, KHCJIOT C IIOMOIIBIO €CTECTBEHHOTO
KHCIIOTHBIMUA OKCHJIAMH H (pyccKoro miw pOAHOTO) SI3BIKA 1
consimu. Paznoxenne sI3pIKa XUMUH. [IpOBOAST OTIBITHL,
HEPaCTBOPHUMBIX OCHOBaHHUH. MOATBEPKAAIONINE XUMHYECKUE
CriocoOsI TTOTyYeHHS CBOICTBa OCHOBAHMI, C
OCHOBaHUH. COOFOZICHNEM TIPaBUJ TEXHUKH
JlaGopaTopHble ONBITHI. Oe3onacHocTH
Nel9. Peaknmst
HEWUTpaIu3aluu.
No20. [Tomydenue ruspokcua
meau (1)
U €T0 B3aMMOJICHICTBUE C
KHUCIIOTOH.
Ne21. Paznoxenue
ruapokcuaa meau (1) mpu
HarpeBaHUU
42  |Kucnorsl. Kucnorsl, ux kinaccudukamys u | XapakTepu3yrT 00IUe XUMHUUECKHE
Knaccudurkarmus Ha3BaHUSI. CBOMCTBA KHUCIIOT COCTaBIIAIOT
KHCIIOT ypaBHEHUS peaKIHii C y4acTHEM

43 | CBoMCTBa KHCIIOT OOmue KHCIIOT.

XMMHYECKHE CBOMCTBA KUcaoT. | HabmromaroT 1 OMHUCHIBAIOT peakiun
BzaumoneiictBue C y4acTHEM KHUCIIOT C TIOMOIILI0

KHUCIIOT C METaJUIaMHU.
ONEeKTPOXUMUYECKHH Psift
HaIIpSDKEHUN METAJIJIOB.
BzanMmoneiicTBHe KHUCIIOT ¢
OKCHJAMHU METAILJIOB.
BsaumoeiicTBre KHUCIOT C
OCHOBAHMSIMHU — PEAKITUS
HENTpaIn3aumy.
BsaumoeiicTBre KHUCIOT C
cossimu. [lonyuenue
0ECKHUCIOPOIHBIX U
KHUCIIOPOJCOEPKAIUX KUCIOT.
JlaGopaTopHbIe ONbITHI.

€CTECTBEHHOTO (PYCCKOTO HITH
POIHOTO) SI3BIKA U SI3bIKa XUMMUU.
IIpoBoaAT ONBITHI,
MTOATBEPHKAAIOINE XUMUIECKHE
CBOMCTBA KHCJIOT, C COOJIIOICHHEM
TIPaBUJI TEXHUKH 0€30MTaCHOCTH




Ne22. BzauMoaeictsue
KHCJIOT C METAJUIAMH.

Ne23. B3auMoaeiCTBHE KUCIIOT
c

COJISIMH

44  |Knaccudukanus conerr | Comu, ux kiaccuukarus. Paznugaror moHATHS «CpETHHE
JlabopaTopHbIe ONBITHI. COJINY, KKHUCJIBIE COJIH», «OCHOBHBIC
No24. Osnakomnenue ¢ COMn».
KOJJIEKLIMEW COJIEH.
45 |CaoiicTBa coneit OOuIre XMMUYECKUE CBOMCTBA | XapaKTepU3YIOT OOLIHe XUMHYECKUE
COJIEH. cBoiicTBa coneil. CoCTaBIsIIOT
PacTBOpuMOCTH coseil B Bojie. YpaBHEHUS pEAKLUI C y4aCTHEM
BzaumoneiictBue coneil. HabnronaroT u onuchIBarOT
COJIeH C KHCIOTaMU U PEaKIyy C Y9acTHEM COJIeH ¢
menoyamu. Bzaumoneiicteue ITOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
CoJIell ¢ MeTalIamH, WJIM POAHOTO) SI3BIKA U SI3BIKA
0COOCHHOCTH ITHX PEaKIHH. xumud. [IpOBOAAT OMBITHI,
BzaumonelictBue conei ¢ MOATBEPKAAIOIINE XUMAYECKHE
COJISIMH. CBOWCTBA COJIEH C COOIIOIEHUEM
JlaGopaTopHble ONBITHI. NpaBWI TEXHUKH 0€30T1aCHOCTH
No25. B3aumoneiicTBue
cynbdara
memu (1) ¢ xeme3om.
No26. BzaumoneiictBue coseii ¢
COTISIMHU
46 |I'emernyeckas CBsI3b I'eneTnueckue psabl MeTamia u XapakTepu3yroT NOHATHE
MeXy KJlaccaMu HeMeTaa. «TCHETUYCCKUH PSI».
HEOPTaHUIECKUX l'eneTnueckas CBSI3b MEXTY NnmocTpupyroT reHeTHIeCKyI0
BEIIECTB KJIacCaMu B3aMIMOCBSI3b MEXY BEIIECTBAMHU:
HEOPTraHMYECKUX BEIECTB. MIPOCTOE BEIIECTBO — OKCHUJI —
JlaGopaTopHble ONbITHI. TUAPOKCU]] — COJb. 3aITUCHIBAIOT
No27. Tenernueckas CBsI3b Ha YpaBHEHUS peaKLui,
pUMepe COSTMHEHNH MeN COOTBETCTBYIOIINX
MOCJIE0BATETILHOCTH («IETIOUKE) )
MIpeBpaIIeHi HEOPTaHUIECKUX
BEIIECTB Pa3JINYHBIX KIIACCOB.

47 | ILp. Ne 6 «Pemienue JlaGopatopHoe obopynoBanue. | Ydarcs oopawamscsi ¢
IKCHEPUMEHTAIBHBIX | AHHUOHBI U KATHOHBI. nabopaTtopHbIM 000pYIOBaHHEM H
3a1au» Onextponuthl. CBOMCTBA HarpeBaTeIb,HBIMU TPUOOpPaMH B

OJICKTPOJIUTOB. COOTBETCTBUH C IIPpaBUJIaMH TEXHUKU
0€3011aCHOCTH, PaCIIO3HABATh
HEKOTOpBIC aHUOHBI U KATHOHBI.
HabmronaroT cBOWCTBA 3IEKTPOIUTOB
U IMPOUCXOAAINE C HUMU ABJICHHA.
HabmronatoT 11 OMUCHIBAIOT peakiuu
C yJacTHEM 3JIEKTPOJIUTOB C
MIOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIM POAHOTO) SI3BIKA U S3BIKA
xumun. OOpPMYITUPYIOT BBIBOABI IO
pe3yibTaTaM MpoBeICHHOTO
JKCIIEPHUMEHTA

48 O600menue u OCHOBHBIE KJIaCCHI O0600IIal0T ¥ CUCTEMATU3UPYIOT

cUCTEMAaTH3aIHs
3HAHUHU 110 TEME:
«OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COETMHEHUI)

HCOPTraHUYCCKUX COC):[I/IHCHI/Iﬁ

cBoM 3HaHUA 110 TeMe: «OCHOBHEIE
KJIACCHl HEOPTAaHMIECKUX
coeuHeHu». [I[puMeHstoT Ha
MPaKTUKE paHee N3yUeHHBIH




Matepua, paboTas 1o rpyImam ¢
3aJJaHUSIMU Pa3HOTO YPOBHS
CIIOXKHOCTH

49

K.p. Ne3 o teme: «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

COETMHEHHU

[IpuMeHsIIOT Ha MPaKTUKE paHee
W3y4eHHBIH MaTepual, padoTas 1o
rpyImnam ¢ 33aHUsIMH Pa3HOTO
YPOBHSI CIIOKHOCTH, BBITTOJIHSIOT
KOHTPOJBFHYIO paboTy.

Ilepuonnueckuii 3akoH u llepuoguueckas cucremMa xumuueckux 3nemeHToB Jl. . Menaeneesa u

cTpoeHue atoma (8 )

50 EcrectBeHHbBIC EcrecTBennbie ceMelicTBa OOBSICHSIOT IPHU3HAKH,
ceMelncTBa XUMUYECKHX JIEMEHTOB: MO3BOJIAIONINE OOBbEAUHATD TPYIIIBI
XUMUYECKHX LIETIOYHBIC U XUMUYECKHX JIEMEHTOB B
3JIEMEHTOB. LIEJI0YHO3EMENbHbBIE METAJUIBI, | €CTECTBEHHBIE CeMeiiCcTBa.
AmdoTepHOCTh raJIoTeHbl, UHEPTHBIC PackpbIBarOT XUMUYECKUH CMBICT
(61aropoHbIC) ra3bl. (3THUMOJIOTHIO) HA3BAHUI
AmdoTepHOCTE. AMPOTEPHBIE | €CTECTBEHHBIX CEMEWCTB
OKCHUIBI U ApPryMEHTUPYIOT OTHOCUTEIBHOCTD
ruIpoKcHapl. KoMruiekcHble Ha3BaHUS «MHEPTHHIC T'a3bD»
COJIH. OOBSICHSIOT, YTO TaKOE
JlaGopaTopHble ONBITHI. «aM(pOTEpHBIE COEANHEHUSD.
No28. [Tomydenue Habimronaror 1 ONUCHIBAIOT peaKIuii
aM(OTEepHOTO TUIPOKCHIA U MEXKY BEIECTBAMHU C TOMOIIBIO
HCCIIEIOBaHUE €TO pycckoro (pOIHOTO) SI3BIKA U SI3BIKA
CBOICTB XUMUHU. XapaKTepU3yOT
JIBOMCTBEHHBIN XapakTepe CBOMCTB
aM(pOTEPHBIX OKCHJIOB H
TUIPOKCHIOB. IIpoBOAST OMBITHI 11O
MOJTYYEHHIO U TIONTBEPIKICHUIO
XUMHYECKHX CBOMCTB aM()OTEPHBIX
OKCHIOB Y THIPOKCUIOB C
COOJTIONICHHEM TIPABHII TEXHUKH
0e301acHOCTH.

51 | Orkportue . 1. Otkpsitue /1. 1. MenneneeBblM |  Pa3nmu4aroT eCTECTBEHHYIO U
MeneneeBbIM MEPUOANYECKOTO HCKYCCTBEHHYIO KJlacCU(HUKaLNH.
[epuoamueckoro 3aKOHA ¥ CO3JIaHHEe MM ApPryMEHTUPYIOT omHeceHue
3aKOHa MEPUOMYECKOIN CUCTEMBI [Nepuoamueckoro 3akoHa K

XUMUYECKHX JIEMEHTOB. €CTECTBEHHOH KJIaCCH()UKAIUH.
JdemoncTpanuu. Paznuunsie MonenupyoT XUMHUYECKUE
(hopMBI TabIHII 3aKOHOMEPHOCTH C BbIJICIIEHHEM
MEPUOANYECKOI CUCTEMBI. CYIIECTBEHHBIX XapaKTEPUCTUK
MopnenupoBanue 00bEeKTa U NPEACTaBICHUEM HX B
MOCTPOEHUSI IEPUOHYECKOM NPOCTPAHCTBEHHO-TPAdUIECKON HITH
cuctemsl /. 1. 3HAKOBO-CUMBOJIHYECKOH (hopMme
Menneneesa

52 | OcHoBHBbIE CBeJieHHS | ATOMBI Kak (hopma OOBACHSIOT, UTO TAKOE KIIPOTOHY,

O CTPOCHHH aTOMOB.

CyII€CTBOBAHUA XUMHNYCCKUX
a11eMeHTOB. OCHOBHbBIE
CBEJICHUS O CTPOCHUH aTOMOB.
JlokazarenbCcTBa CI0KHOCTH
CTpoeHUsI aTOMOB. OIBITHI
Pesepdopna. [Inanerapuas
MOJIEITb CTPOCHHUS aTOMaA.

CHEUTPOHY, «IIEKTPOH,
«XUMUYECKHH 3JIEMEHT», «MacCOBOI
yrcioy». ONUCHIBAIOT CTPOSHHUE SIIpa
aromMa ucroib3ys [lepuogmueckyro
CHCTEMY XUMHUYECKUX DIIEMEHTOB /.
N. Mengeneesa. [lomyuarot
WHPOPMAIHIO 10 XHMHUH U3




CocTaB aTOMHBIX sIEp:
MPOTOHBI, HEUTPOHBI.
MaccoBoe uucio.
CoBpeMeHHOE OTpeieTiCHUe
MTOHITHSA «XUMHUIECKHHI
aneMeHT». OTHOCUTENbHAS
aToMHas Macca. B3aumocss3b
MOHSITUHN «IIPOTOHY,
CHEUTPOH», KOTHOCHUTEIIbHAS
aTOMHAasl Maccay.
HdemoncTpaunu. Moaenu
aTOMOB XFMHYECKHAX
JIIEMEHTOB

Pa3IUYHBIX UCTOYHUKOB,
AHAJIU3UPYIOT eE.

53 |Crpoenue MuxkpoMup. D1eKTPOHBI. OOBSCHSAIOT, YTO TaKoe
3NIEKTPOHHBIX YpoBHEH | CTpoeHHe SHEpreTHYECKUX 3JIEKTPOHHBIN CION WIN
aTOMOB XMMHUYECKHX YpOBHEH aTOMOB XUMHYECKUX 9HEPTreTHYECKUH yPOBEHb.
aneMeHTOB Ne «Nel-20 | anementoB 1—20. CoCTaBISIIOT CXEMBI paclpeeIeHNs
B Tabmmne M. U. ITonsTHE 0 3aBEpIIEHHOM JJIEKTPOHOB 110 AEKTPOHHBIM CIIOSIM
Menpeneena. SIEKTPOHHOM CJIO€ B DIIEKTPOHHOM 000II0UKe

54  |llepmommdaeckwuii 3akoH | M3oTombl. @usnueckwii cMbIchH | PackpbIBarOT ghusuueckuii CMBICH:
. . Menneneesa u CUMBOJIMKH IIOPSIKOBOTO HOMEPA XUMUYECKOTIO
CTpOEHHUE aToMa MIePUOINYECKON CHCTEMBI. 3JIeMeHTa, HoMepa Meproaa u

CoBpemeHHast HOMEpa TPYIIIbI.

(hopmynupoBka OOBSACHSIOT 3aKOHOMEPHOCTH
MIEPUOINYECKOTO 3aKOHA. WU3MEHEHUS METaJUINYECKUX U
W3menenus HEMETAJIINYECKUX CBONCTB
CBOICTB JIEMEHTOB B IIEPHONAX | XMMUYECKUX JIEMEHTOB U UX

U TpyIIax Kak COEMHEHMH B Neprojax U rpynmnax
(hyHKIHS CTpOSHUS

AIIEKTPOHHBIX 000JI0YEK

aTOMOB.

55 | XapakrepucTuka XapakTepuCTHKa dJIeMEHTa- XapakTepu3yroT XUMHYECKHE
XUMHAYECKOTO MeTaJlla ¥ JJIEMEHTaHeMeTaJljla | 3JIeMEeHThl |—3-ro nepuoaoB 1o ux
3JIeMEHTa Ha 0 X TOJIOKEHHUIO B nonoxxeHuto B Ileprnonnueckoit
OCHOBaHUH €T0 MIePUOINYECKOM CHUCTEME XUMHYECKUX IIeMEHTOB /l.
MOJIOKEHHS B CHCTEME XUMUYECKHX U. MenneneeBa. ApryMeHTHPYIOT
[lepunoguueckoit anemenToB [. 1. Menaeneena. CBOMCTBAa OKCHUJIOB U THJIPOKCUIOB
cucreMe JdemoncTpanun. Mozenu METaJUIOB U HEMETAJUIOB

56 | XapakTtepuctuka aTOMOB 3JIeMeHTOB 1—3 MOCPENICTBOM YpaBHEHUN peakiuii

XHUMHUYECKOTO 15707 00)i (0):]
3JIEMEHTA Ha

OCHOBaHHH €0

MOJIOKEHHUS B

[Tepuonuueckoit

CUCTEME

57 |3nayenne CooO0I11IeHHS yUaIIUXCsl O OrnpenenstoT UCTOYHUKH
Ilepunoanueckoro KU3HH, HAYYHOU XUMUYecKol HH(popManuu.
3aKOHA U u obmecTBeHHO! AesTensHOCTH | [lomydaroT HeoOx0AUMYyIO
IIepnonnueckoit . Y. Menneneesa WHPOPMAIUIO U3 PA3ITUIHBIX

CHCTEMBI XHUMHYECKHX
anemenTos [[. U.
MenpeneeBa

HMCTOYHHMKOB, aHATTU3UPYIOT €€,
odopmirstoT HHOPMALMOHHBIT
MIPOAYKT, MPE3EHTYIOT €T0, BEAYT
HayuHylo TUCKYCCHIO, OTCTANBAIOT
C6010 TOUKY 3pEHUS

Xumuueckas cBs3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakimu (11 1)




58

Honnas xumudeckas
CBA3b

Wonnas xumudeckas CBS3b.
Howns1, 06pa3oBaHHbBIE
aToMaMU METaJJIOB U
HeMeTamioB. CXeMbl
00pa30BaHNsI HOHHOU CBS3H JUIA
OMHAPHBIX

coenuHenuil. Monnas
KpUCTAJUITMYECKas PeIETKa U
(hu3uIecKre CBOMCTBA BEIIECCTB
C 3TUM THUIIOM

pewérku. Ionstre o
(hopMybHOH enuHUIIE
BELLECTBA.

JdemoncTpanun.
BuneodparMeHTs U craianl
«loHHas XUMUYECKas CBA3bY.
Konnekmus BemecTs ¢

HWOHHOW XUMUYECKOU CBS3bIO.
Monenu noHHBIX
KPUCTAUIMYECKUX PEIETOK

OOBSCHSIOT, YTO TAKOC UOHHAS
CBSI3b, HOHBI. XapaKTepU3yIOT
MEXaHU3M 00pa30BaHUsI HOHHOU
cBs3u. COCTaBIISIIOT CXEMBI
00pazoBaHUsI HOHHOM CBSI3H.
Hcnonb3yroT 3HaKOBOE
MonenupoBanue. ONpenensior mun
XUMHYECKOM CBS3H 10 popMmyrie
BeecTna. [IpuBoasAT npuMepbl
BEILIECTB C HOHHOM CBSI3bIO.
YcTanaBIMBaIOT IPUYUHHO-
CJIEICTBEHHBIE CBSI3H MEXIY
COCTaBOM BEILECTBA U BUJIOM
XUMHYECKOU CBSA3HU, MEXKIY HOHHOU
CBA3BIO U KPUCTAJUIMYECKUM
CTPOCHHEM BEILIECTBA, MEXKAY
KPUCTAIUTUYECKUM CTPOCHUEM
BEIIECTBA U €r0 PU3MUECKUMHU
CBOMCTBaMU

59

Kosaneurnas
XUMUYECKAast CBA3b

KopanenTtHast xummuueckas
CBAA3b. DIEKTPOHHBIC

U CTPYKTYpPHBIE (POPMYJIBI.
BanentHocTs.

KopanenTHast HenomnsipHas
cBiA3b. CXeMBbI

00pa30BaHus KOBaJCHTHOM
CBSI3U B OMHAPHBIX
COECIMHEHMSIX. MONEKyIspHas 1
aTOMHas

KPUCTAUIMYECKUE PEILETKH, U
CBOMCTBA BEILECTB C

3TUM THIIOM PELIETOK.
XuMuueckue

3JIEMEHTHI C TIOCTOSIHHOU U
MEePEMEHHOMI
BaJICHTHOCTBIO. BIBOI
(hopMyIBI COeTMHEHNS TI0
BaJICHTHOCTH. OmpeneneHue
BaJICHTHOCTH

XUMHYECKOTO HIEMEHTA IO
(dhopmyrie BelecTra.
CocraBiieHrEe Ha3BaHUI
COCIUHEHMM, COCTOAIINX U3
JIBYX XUMHUYECKHUX 3JIEMEHTOB.
3aKoH MOCTOSHCTBA
JdemoncTpanun.
BuneodparmenTs! 1 crnaiiapl
«KoBasieHTHas Xxumudeckas
cBa3by». Komnekmus
BEIIECTB MOJIEKYISPHOTO H
aTOMHOTO CTPOEHUSI.
Mogenu MONEKyIApHBIX U
ATOMHBIX

KPUCTAJUIMYECKUX PEHIETOK.

OOBSCHSIOT, YTO TAKOE KOBAJICHTHAS
CBAI3b, BAICHTHOCTh. COCTaBISIOT
cxeMbI 00pa30BaHMs KOBAaJICHTHOM
HETIOJISIPHON XUMUYECKON CBA3H.
Hcnons3yroT 3HaK0BOE
MOJEIMPOBAHUE.

Onpenenstor THII XUMUYECKON CBS3U
1o ¢opmyJie BelecTna.

[IpuBonAT mpuMepbI BEMIECTB C
KOBAJICHTHOM CBSI3BIO.
YcTaHaBIMBaOT IPUYHUHHO-
CJIEICTBEHHBIE CBSI3U MEXIY
COCTaBOM BEILIECTBA U BUJIOM
XUMHUYECKOU CBS3U, MEXKIY
KOBAJICHTHOM CBS3bI0 U
KPUCTAJUIMYECKUM CTPOCHHUEM
BEILECTBA, MEXKAY
KPUCTAUTMYECKUM CTPOEHUEM
BEIECTBA U €0 (PH3NIeCKUMU
CBOMCTBaMU




KoucrpynpoBanue
IaPOCTEPKHEBBIX MOJEIIEH
MOJIEKYI

60 |KosajeHTHas OIEKTPOOTPHUIATETLHOCTE. P | OOBACHSIOT, UTO TaKOoe KOBAJICHTHAS
MOJIApHAsL XUMHUYECKasl | 3JIEKTPOOTPULIATEILHOCTH. TOJISIPHAS CBSI3b,
CBSI3b KoBanentnas nemnomnsipHas ANEKTPOOTPULIATEIHHOCTD, BO3TOHKA
Y TIOJISIpHAS. XUMUYECKasi CBA3b. | Wil cyOnmmumarusi. CoCTaBIsIFOT
Jumons. CxeMbl cXeMbI 00pa30BaHUs KOBaJCHTHOM
00pa30BaHus KOBaJCHTHOM MOJISAPHON XUMUYECKOH CBSA3H.
MOJISIPHOM CBSI3H Hcnonp3yroT 3HaKOBOE
B OMHAPHBIX COCTUHEHUSX. MOJIEIIMPOBAHUE. XaPaKTEPU3YIOT
MonekynsapHasi 1 aTOMHast MEXaHU3M 00pa30BaHUs TOJSIPHOM
KPUCTAJUIMYECKHUE PEIIETKH, U KOBaJICHTHOM CBs13H. ONpenesroT
CBOMCTBa BEIIECTB THT XUMUYECKOH CBS3H 110 (popmyre
C 3TUM THUIIOM PELIETOK. BemecTna. [IpuBoasAT MpuMephI
HdemoncTpaunu. Moaenu BEILIECTB C KOBAJICHTHOMW IMOJISIPHOM
MOJIEKYJISIPHBIX U aTOMHBIX CBSI3bI0. YCTaHABIMBAIOT MIPUYUHHO-
KPUCTAJUIMYECKUX PEIIETOK CJIEICTBEHHBIE CBSI3U MEXIY
COCTaBOM BeIIIECTBA U BUAOM
XUMUYECKOU CBS3U, MEXKITY
KOBAJICHTHOM CBS3bIO U
KPUCTAJUTMUYECKUM CTPOCHUEM
BEIIECTBA, MEXKITY
KPUCTAJUIMYECKUM CTPOCHHUEM
BEIIECTBA U €r0 PU3NUECKUMHU
corictBaMu. COCTaBISIOT HOPMYITBI
OMHAPHBIX COENUHEHHH I10
BaJICHTHOCTH M HAXOISAT
BaJICHTHOCTH AJIEMEHTOB 10
(hopmyiie OMHAPHOTO COSAMHEHUSI.
61 | Meramnaeckas Meranmnueckas XUMHYECKast OOBSICHSIOT, YTO TaKOE
XUMHYCCKas CBS3hb CBSI3b U METaJINYeCKast METaJNIMYECKast CBSI3b.
KpUCTAJUIMYECKas PeLIETKA. CocTaBisroT cxeMbl 00pa30BaHUs
CBoICTBa BEIIECTB C METAJINYECKOM XUMHUYISCKOM CBSI3H.
3TUM TUIIOM pelI€Tku. Enunas | Mcnonabs30BaTh 3HAKOBOE
NPUPOAA XUMUYECKHUX MOJIEIIMPOBAHUE. XaPAKTEPU3YIOT
CBsI3CH. MEeXaHW3M 00pa30BaHuUs
JdemoHcTpanum. METAJNTMUYCCKOM CBSI3H.
BuneodparMeHTsl 1 craiist Onpenensior mun XuMHUIECKOH
«MeTannudeckast XMMUYECKass | CBSA3M MO (DOpMyJie BEUIECTRA.
cBs13b». Komekius [IpuBomAT IPUMEPHI BEMIECTB C
«MeTasnbsl U CIIaBbIy. METANTHYCCKOU CBA3BIO.
JlaGopaTopHblie ONBITHI. YcTaHaBIUBAIOT NPUYUHHO-
Ne29. M3roroBieHrne MOACIH, CJIEICTBEHHBIE CBSI3U MEXIY
WUTFOCTPUPYIOIIECH COCTaBOM BEIIECTBA U BUAOM
0COOEHHOCTH METAUTHYECKOM XUMHUYECKOU CBA3H, MEXKITY
CBSI3U METaJUIMYECKOM CBA3BIO U
KPHUCTAITMIECKAM CTPOCHHUEM
BEIIECTBA, MEXKTY
KPUCTAIUIMYECKUM CTPOCHUEM
BEIECTBA U €0 (PH3NIeCKUMU
CBOMCTBaMHU.
62 | CreneHb OKUCIEHUS CTrereHb OKUCIICHHUS. OOBSICHAIOT, YTO TaKOE€ «CTEIEHb

CpaBHeHI/Ie CTCIICHHU
OKHCJICHUA U BAaJICHTHOCTH.

OKHCJICHUA», KBAJICHTHOCTB».




IIpaBuna pacuera creneneit
OKHCTIEHUS TI0 popMyrnam
XUMHYECKUX COSTUHEHUN

Cocrapusitor  popMynel  OMHAPHBIX
COEIMHEHUH Ha OCHOBE OOLIEro
croco0a uX Ha3BaHHM.

CpaBHHUBAIOT BAJICHTHOCTD U CTETICHb
OKHCIJICHHS. PacCUMTBIBAIOT CTENeHN

OKHCIICHHUS 1o hopmymam
XUMUYECKHX COeTMHEHUH
63 | OKHCIUTEIBHO- OKHUCTUTETBHO- OOBSICHSIOT, 4TO TaKoe
BOCCTAHOBUTENIbHBIE | BOCCTAHOBUTENIbHBIE PEAKLIN OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHbIE
peaxiuu Omnpenenenue creneHen peaxuuu, OKHCJIUTEIIb,
OKHCJICHUS IS SJIEMEHTOB, BOCCTaHOBHTEITb, OKHCJICHUE,
00pa3yoIX BEIECTBA PA3HBIX | BOCCTAHOBIICHUE.
Kj1accoB. Peakiiuu HOHHOTO Knaccudpummpyror XUMUYECKHE
0oOMeHa ¥ OKHUCITUTEIBHO- peakuuii Mo MpPU3HAKy «U3MEHEHHUE
BOCCT@HOBUTEIILHBIC PEAKIMU. | CTETeHEH OKUCICHHUS JIEMEHTOB.
Oxucnurens u Onpenenstor OKHCITUTEIb "
BoccTaHOBUTENb. OKHUCIIEHHE U | BOCCTAHOBHTEIIb, MPOLIECCHI
BOCCTaHOBJICHHE. OKHCJICHUSI 1 BOCCTAHOBJICHHUSI.
64 | OxkucaUTENHHO- CocraBnenue ypaBHeHUN
BOCCTaHOBUTEJIbHbIE OKHCIIUTEJIBHO-
peakun BOCCTAHOBUTEIBHBIX PEAKIHHA
METOZIOM 3JIEKTPOHHOTO
OamaHca.
HemoHcTpanuu.
B3auMonelicTBue uHKa ¢
CEpOM, COJIIHOM KUCIOTOH,
xnopunom meau (11). 'operne
Mmarnus. Bzaumonencraue
XJIOPHOM U CEPOBOJOPOAHOM
BOJIBI
65 O600menune u cucremaTnzanus 3Hanuil mo temam: «I[13 | O600mAOT U CUCTEMATU3UPYIOT
u [ICXD» u «Ctpoenue Bemectra. OBPy CBOM 3HaHUI 110 TeMe: «[13 u
[ICX3» u «CtpoeHue BeliecTna.
OBP». [IpuMeHAr0T Ha IpaKkTUKE
paHee U3y4eHHBII MaTepHal,
pabotas o rpynnam ¢ 3aJaHusIMH
Pa3HOTo YPOBHS CJIIOKHOCTH
66 Kontponsnas pabota no remam: «I13 u [ICXO» u IIpuMeHSIOT Ha ITpaKTUKE paHee
«Ctpoenue BemectBa. OBP» U3y4YeHHBIN MaTepual, padoTas 1o
rpyImnaMm ¢ 33laHusIMH Pa3HOTO
YPOBHSI CIIOKHOCTH, BBITTOJHSIOT
KOHTPOJIBHYIO Pa0oTy.
67 | PesepBHBIC ypOKHU
-70
9 kiacc
70 yacoB
Ne Tema ypoka ®opMa OpraHu3aluu Buasbl yueOHOI 1esiTeIbHOCTH
n/n ypokKa

[loBropenue u 06001IEHNE CBEEHUH 110 Kypcy 8 Kiacca. XUMHUUECKue peakuu (5 9)




Knaccudpukanuys

BI/IHapHLIC COCIHCHU .

Xapaxmepu3yiom OKCUIpI,

HEOPTaHUYIECKHUX OKcHIIBI COTE00pa3yIomye U | THAPOKCHIIBI (OCHOBAHHUS,
BEIICCTB U UX HecoJieo0pa3yoIIue. aM(poTepHbBIC TUIPOKCHUIBI,
HOMEHKJIaTypa I'mapokcuabl: OCHOBaHUS, KHCJIOPOZCOACPIKAIINE KUCIOTHI) U
aMdoTepHbIe, KHCIOTHI. COITH TIO TUIAHY: COCTaB, CIIOCOOBI
Cpennue, KUCIBIE, OCHOBHEIE | 00Opa30BaHUS Ha3BaHHIA,
couy. XapaKTEPHBIC CBOMCTBA U TOJIyYCHUE.
JleMoHCTpanuu. Knaccugpuyupyrom oxcuapl,
O3HaKOMIICHHE C TUAPOKCHUIIBI (OCHOBAHMUS,
KOJUICKIIMSIMH METAJIJIOB U aM(poTepHBIC TUIPOKCHUIBI,
HeMeTauioB. O3HAKOMJICHHE | KHCJIOPOACOISPIKAIINE KUCIOTHI) U
C KOJIJIEKITUSIMHU OKCHJIOB, COITH TIO Pa3NIUMYHBIM ITPH3HAKAM.
KHUCIIOT U COJIEH Yuamcs nonTeepxxath
XapaKTEPUCTUKY OTJCIIbHBIX
MpeJCTaBUTENEH KI1acCOB
HEOPTaHWYECKUX BEIIECTB
YpaBHEHUSMU COOTBETCTBYIOLITUX
peaxkuuii. Packpwigarom B3aUMOCBA3b
MEXIy KJIacCaMi HEOpTraHMIECKUX
COCJIMHEHH, KAK TCHETUYECKYIO
Knaccudukarst O00011IeHrE CBEICHUH O ObvsicHAIOM TIOHATUS «XUMHYECKas

XUMUYECKUX PEAKLIUI
0 PA3TUYHBIM

XUMHYECKHX
peaknusax. Kmaccuduxamnms

peakuua», «pEAKIu COCAUHCHU,
«pE€aAKLMHU Pa3JIOKEHUA», «KPEaKIIUU

OCHOBaHUSIM XUMHUYECKHUX PEaKIUN 10 0o0MeHay, «PeaKIuH 3aMEIICHUS,
Pa3IUYHBIM OCHOBaHUSIM: «peaKIUu HeUTpaTu3aium»,
COCTaBYy H YHCITY «IK30TEPMUYIECKUE PEAKIIUNY,
pearupyrommx u «3HJOTEPMUYCCKUE PEAKIIUNY,
00pa3yroIIuXCsl BEHIECTB, «O0paTUMBbIE PEAKIIUNY,
TerioBoMy 3 heKTy, «HEOOpaTHMBIE PEAKIIUN»,
HaIpaBJIeHHIO, «OKHCITUTENFHO-BOCCTAHOBUTEILHBIC
M3MEHEHUIO CTeIIeHEH peaKkiun», «rOMOTCHHBIC PEaKIuu»,
OKHUCIICHUS «TeTepOTeHHBIC PEeaKIIHN»,
AIIEMEHTOB, 00PA3YIOIIIX «KaTaUTHYECKHE PEAKIIHHY,
pearupyromme BelecTna, «HEKATAJTMTUYCCKUE PEAKIIUNY,
(aze, UCIOIB30BAHUIO «TeTUIOBOH 3 PEKT XMMUIECKOH
KaTajam3aropa. peakuumny. Kiaccugpuyupyrom
JlaGopaTopHbIe ONBITHI. XUMHYECKUE PEaKIUH 110 Pa3THIHBIM
1. B3aumoneiicTBre aMmMuaKa | OCHOBaHUSIM. Onpedensitom
1 XJIOpOBOOpOA. 2. OKHUCJIUTENh U BOCCTAHOBUTEIID,
Peakuus nediTpanuzanuu. 3. MPOLIECCHI OKUCIICHUS U
Habxnronenue temnoBoro BOCCTAHOBJICHUSL.
addexra peakiuu Habnriooarom u onucwieaiom peakiuu
HEUTpaTn3aIum. MEX/Ty BeIeCTBaMHU
4. B3zaumogeiicTBre cepHO
KHCJIOTBI C OKCHUIIOM MEITU
5. Paznoxxenue nepokcuaa
BOJIOPOJIa C ITOMOIIBIO
KaTtanas3bl KapTodens
Bxonnas Knaccudukarms [IpuMeHsIOT HA TPAKTUKE paHee
JUArHOCTHYECKAs HEOPraHMYECKUX BEIISCTB U | U3ydEHHBIH MaTepHall, paboTas 1mo
pabora HX HOMEHKJIATypa IpymmaMm ¢ 3aJaHusIMHA Pa3HOTO

Knaccudukanus
XUMUYECKHUX PeaKkiuii 1o
pa3IMYHBIM OCHOBAHUSM

YPOBHSI CIIO’KHOCTH, BBITTOJTHSIOT
KOHTPOJIBHYIO PaboTy.

ITonsiTHE O CKOpOCTH

XUMUYECKOH pCaKknuu.

ITonsiTue 0 ckopoctu
XUMUYECKON pEaKIIUH.




DaxTOpHI, BIUSIONUE HA
CKOPOCTb XMMHUYECKUX
peaxumii:

MPUPOJIA PEarupyrOIIUX
BEIIECTB, UX KOHIICHTPAIIHA,
TeMIepaTypa, II0IIa b
COIIPUKOCHOBEHUS
JdemoncTpanun.
3aBHCHMOCTH CKOPOCTH
XUMUYECKOW peakluu OT
MIPUPOJIBI PEATUPYIOIIUX
BEMIECTB.

3aBHCHMOCTH CKOPOCTH
XUMUYECKOW peakluu OT
KOHIIEHTPAINN
pearupyronux BemecTB.
3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakluu OT
IO
COIIPUKOCHOBEHUS
pearupymonmx BemecTn
(«KUTIATIHHA CITI0H»).
3aBHUCHUMOCTb CKOPOCTH
XUMHYECKOU

pPeaKIuu OT TeMITEPaTyPHI
pearupyronmx BelecTB

O6bACHAIOM, 4TO TAaKOE «CKOPOCTh
XUMHAYECKON peaKinm».
Ap2ymeHmupyom BeIOOD €ITUHUIT
M3MEpPEHU. YcmaHasauearom
MPUIUHHO-CIICICTBCHHBIC CBSI3H
BIMSHMS Pa3IMYHBIX (GaKTOPOB Ha
CKOPOCTh XUMHUECKUX PEAKIIHI.
Habadarom u onucsigarom
[pPeaKIMU MEXK]Ty BEIIECTBAMH C
MOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA
1 SI3bIKA XUMHUH. [100800AM OIBITHI,
[10ITBEPKIAFOIINE 3aBUCUMOCTh
CKOPOCTH XUMHYECKOW PEAKIIMU OT
Pa3sTUYHBIX (HAKTOPOB

Karamus

@aKTOpHI, BIUSIIOLINE HA
CKOPOCTb XMMHUYECKUX
peaKkuuii: Hanu4uue
Karanuzaropa. Katanus
JlaGopaTopHble ONbITHI.
6. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOU PEakLuu OT
MIPUPOJIBI PEATUPYIOIINX
BEIIIECTB Ha IpUMeEpe
B3aUMOJIEHCTBUS PACTBOPOB
THOCYNh(haTa HATPUA U
xJyiopuja oapus,
THOCYNb(haTa HATPUA U
COJIIHOM KHUCJIOTHI.

7. 3aBHCUMOCTh
CKOPOCTH XMMUYECKON
peaKuu OT IPUPOIBI
METaJIOB PH UX
B3aUMOJIEMICTBUHU C COJISTHOU
KHUCIIOTOH.

8. 3aBHCHMOCTb CKOPOCTH
XUMHUYECKOUN peakiu OT
MIPUPOABI KHCIOT IpU
B3alMOJICHCTBUH HX C
JKEIJIe30M.

9. 3aBHCHMOCTB CKOPOCTH
XUMHUYECKOH peaKkIuu OT
TEeMIEPaTypHI.

3aBUCHMOCTh CKOPOCTH
XUMUYECKOI pcakuuun OT




KOHIEHTPaLUU
pearupyronux BemecTs.

11. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakIuu OT
IJIOMIAIA CONTPHUKOCHOBEHHUS
pearupyronux BemecTB.
3aBUCUMOCTBb CKOPOCTH
XUMHUYECKON peakIuu OT
HaJIMYHUs KaTaan3aTopa

XuMHYeCcKue peakuu B pactBopax (10 1)

3HeKTpOJ'II/ITI/I‘lCCKa$I
Jucconranusa

[onsiTie 06
JIEKTPOITUTUYECKOM
JMCCOLUALHH.
ONEeKTPOTUTHL U
HENEKTPOIUTEL. MexaHnu3m
JUCCOLMAINN IEKTPOIUTOB
C Pa3IUYHBIM XapaKTEPOM
cBsa3u. CreneHb
AIEKTPOIUTHYECKON
JMCCOLUALHH.

CunbHbIe U cna0ble
3NIEKTPOJIUTBHI.
demoncTrpauun. McnsiTanue
BELIECTB U UX paCTBOPOB Ha
3NIEKTPOIIPOBOTHOCTD
JlaGopaTopHblii ONBIT.

13. ducconmarus caadbix
3NIEKTPOJIUTOB Ha MpUMeEpe
YKCYCHOU KHUCJIOTBI

Xapaxmepu3yrom TIOHATUS
«QIEKTPOIUTHIECKAS TUCCOITHUAIIH,
«QIEKTPOIUTHD», «HEIIEKTPOIUTHI.
Yemanasnusarom npudrHHO-
CJICICTBEHHBIC CBSI3U MEKIY
MIPUPOION AIEKTPOINTA M CTENIEHBIO
€ro IMCCOLMAINN. Ycmanasiusaiom
MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U
MEXTy THIIOM XUMHYECKOU CBSI3U B
AIIEKTPOJIUTE U MEXAHU3MOM €TO
JIACCOITHAITUH.

OCHOBHBIE MOJIOKEHUS
TEOPUH
AIEKTPOIUTUUECKOIN
muccormaruu (TO]])

OCHOBHBIE TIOJIOXKEHHS
TEOPHUU BIIEKTPOIUTHUECKOU
JIMCCOLIMAITIH.
Knaccudukanyst "oHOB U BX
cBolicTBa. KHCIIOTEHI,
OCHOBAaHHMS M COJIA KaK
ANEKTPOAUTHL. 1X
KJIacCU(UKAIIIS 1
JIACCOLIHAITHS.
JdemoHcTpaumnu.
3aBUCHMOCTh
AIEKTPOIIPOBOTHOCTHU
YKCYCHOM KHUCJIOTBI OT
KOHLEHTpauuu. [{BrxeHue
OKpAILICHHbIX HOHOB B
DIEKTPUUECKOM TI0JIE

Xapaxmepu3yiom TIOHATHUS «CTETICHD
JIUCCOIMAIIUI, «CUJIbHBIC
ANEKTPOIHUTHIY, «CI1a0bIe
ANEKTPOIHUTED, KKATHOHEI,
«aHHUOHBI», «KUCIIOTBD»,
«OCHOBaHHSY, «conmu». Cocmasasiiom
ypaBHEHUS 3JIEKTPOIIMTHICCKOM
JTIMCCOLIMAITIY KUCIIOT, OCHOBAaHHUN U
COJIEH.

Hnmocmpupyrom npuMepamu
OCHOBHEIE TTOJIOKEHUS TEOPUHU
ANEKTPOTUTUIECCKON TUCCOIHAITUH.
Pasznuuaiom KOMIIOHEHTBI
JTIOKa3aTeIbCTB (TE3UCOB, apTyMEHTOB
1 GOpPMBI JOKA3aTEIbCTBA)

XUMHUUeCKHe  CBOMCTBa
[KUCJIOT B CBETE TEOpUHU
BIIEKTPOJIUTUYECKON
ImrccoIanuu

XYMUYecKne  CBOMCTBa
[KUCJIOT B CBETE TEOpUHU
BIIEKTPOJIUTUYECKON
Imrcconuanuu

OO01mre XUMHUYECKUE
CBOMCTBA KMCJIOT: H3MCHCHHE
OKpacK{ WHIUKATOPOB,
B3aMOJICHICTBHE C
METalllIaMU, OKCHIAMH 1
TUAPOKCUIAMU METAIIIOB, U
coysiMH. MosiekysipHbIe U
VMOHHBIE (TTOJTHBIE U
COKpalIEHHbIE) ypaBHEHUS
peakuuii. XuMuuecKkuii
CMBICIT

Xapaxmepuzyrom obuine
XUMHYECKHE CBOMCTBA KUCIOT C
MO3UIUI TEOPUH
ANMEKTPOIUTHYECKON TUCCOIHAITIH.
Cocmasnsrom MONEKYISIPHBIE,
MIOJIHBIE ¥ COKpAIllEHHBIE HOHHBIE
YpaBHEHUS PEaKIIHA C y4acTHEM
KHUCTIOT. Apeymenmupyrom
BO3MOXHOCTb IPOTEKAHUS PEAKIIHI
C yJacTheM KHCJIOT Ha OCHOBE
npasuia beprome u pana
AKTUBHOCTH METAJLIOB. [Ip0ogodsim




COKpAaIIEHHBIX YPaBHCHUH.
YcnoBus NpoTEKaHUS
peakumii MeXay
ANEKTPOIUTAMH JIO KOHIIA.
Psn akTHBHOCTH METAILIOB.
JlabGopaTopHbie ONbITHI.
14. VIsmeHeHne oKpacKu
HUHJUKAaTOPOB B KUCIOTHOU
cpere.

15. Peaknus
HEUTpaln3aluy pacTBopa
MIENOYN PA3TUIYHBIMHA
KHCIOTaMH.

16. [lomydenue ruagpokcuIa
memu (I1) m

€ro B3aMMOJICHCTBHE C
pa3IUYHBIMU KUCIOTaAMHU.

BsaumopelicTBre CHIIBHBIX
KHCJIOT C OKCHIOM

menu (ID).

18—20. Bzanmoneiicteue
KHCJIOT C METaJJIaMH.

21. KauecTBeHHas peaxius
Ha KapOOHATHOH.

22. [lony4yeHue cTyaHs
KPEMHHUEBOU KUCIOTBHI.

23. KauecTBeHHas peaxius
Ha XJIOPU/I- WK CynbhaT-
HOHBI

OTIBITHI, IOATBEPKIAIOIINE
XUMUYECKHE CBOMCTBA KUCIIOT, C
COOJTIOICHUEM TIPABHJ TEXHUKH
6e3omacuoctu. Habnooarom u
ONUCHIBAIOM PEAKIIUH C YIaCTHEM
KHCIIOT C TIOMOIIBIO PYCCKOTO
(pOAHOTO) SI3BIKA M A3BIKA XUMHUH

10 [Xumuyeckue  cBoricTBa | OOIIME XMMUYECKUE Cocmasnsaom MONEKYAspHBIC,
OCHOBaHMII B  CBETE | CBOMCTBA LIEIOYEH: MIOJIHBIE ¥ COKPAlICHHbIE HOHHbBIE
TEOpUHU B3aMMOJICHCTBUE C YpaBHEHUS PEaKIHid C y4acTHEeM
DIIEKTPOIUTUYECKOM KHUCJIOTaMH, OKCHJIAMU OCHOBaHUi. Apeymenmupyiom
ITUCCOTTHATTIH HEMETAJIJIOB, COJISIMHU. BO3MOXKHOCTB MTPOTEKAHUSI PEAKIIHIA C

OO0mue XuMU4IecKue y4acTHeM OCHOBAaHHU Ha OCHOBE
CBOICTBa HEPACTBOPUMBIX npasuia bepromre. Ilpogooam
OCHOBaHM: B3aUMOJICIICTBUE | OMBITHI, TOJITBEPKIAIOIINE

C KUCJIOTaMH, XUMHYECKHE CBOMICTBa OCHOBaHHIA, C
pasnoxeHue npu COOFOZICHNEM TIPAaBHIT TEXHUKH
HarpeBaHUM. 6ezonacHoctu. Habmooarom u
JlaGopaTopHble ONbITHI. ONUCHIBAIOM PEAKIINY C YIACTHEM
24. 3MeHeHne OKpacKu KHCJIOT C MIOMOILBIO PYCCKOTO
WHIUKATOPOB B MIETIOYHOM (pomHOTO) SI3BIKA U SI3BIKA XUMUH
cpere.

25. B3aumoneiictsue

IeNIouei ¢ yIIIeKUCIBIM

ra3om.

26. KauecTBeHHas peakuus

Ha KaTHOH aMMOHUSI.

27—28.

ITonyuenue runpokcuia

menu (II) u ero pasnoxenue

11 [Xumuyeckue  cBoiicTBa | OOIIME XUMHYECKUE Xapaxmepu3zyiom o0miue
CoJlell B CBETE€ TEOpUHU | CBOMCTBA CPEIHUX COJIEHU: XMMHUUYECKHUE CBOMCTBA COJIE C
BIIEKTPOIUTUYECKOM B3aUMOJICUCTBUE C MO3ULIUN TEOpUU
IuCCoLaIiu KHUCJIOTaMHU, 1IEJI0YaMH, AIEKTPOIUTUYECKON THCCOIUAIIIH.




COJIIMU U METaJlJIAMHU.
BianMopaeicTBre KHCIBIX
COJICi CO IIeI0YaMH.
JlabopaTopHbIe ONBITHI.
29. B3aumozericTBue
KapOOHATOB C KUCJIOTaMHU.
30. [lomydenue ruapokcuIa
xenesa (III).

31. B3aunmoneiicTBue xKejesa
C pacTBOpoM cyibdara Mean

JdemMoncTpauunu.
OmpenencHue xapakrepa
cpenbl B

pacTBopax coJieit

Cocmasnsitom MOJIEKYISIPHBIC,
TIOJTHBIE ¥ COKpAIIEHHBIE HOHHBIC
YpaBHEHUS PEAKIIHMA C y4acTHEM
conet. Apeymenmupyiom
BO3MOXXHOCTb MIPOTEKAHUS PEAKITHI C
ydacTHeM coJiell Ha OCHOBE TIpaBHiIa
Bepronne. IIposodsim ONBITHI,
MOJITBEPKTAIOIINE XUMUICCKHUEC
CBOIiCTBa CoJIeil, ¢ COONIONEHNEM
MPaBII TEXHUKU 0€30IIaCHOCTH.
Habnrrooarom u onucwviearom
PEeaKIu C y4aCTHEM COJIEU C
MTOMOTIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U SI3bIKA XUMUH

12 | Ilousatne o ruaponuse | ['maponns kak 0OMEHHOE Yemanasnusarom 3aBUCUMOCTD
cose B3aUMOJIEUCTBUE COJIEU C MEXKy COCTaBOM COJIHM U XapaKTepOM
BOJIOW. ['Miponu3 conu TUAPOIN3a. AHanuzupyiom cpeny
CHJIBHOTO OCHOBaHUS U pacTBOpa COJHU C IIOMOIIBIO
c1aboif KUCHOTHL. [ uaponu3 | MHAUKATOPOB. [lpocHo3upyrom TUT
COJIH cJ1a00TO0 OCHOBAHUS U THIPOJIM3a COJIM Ha OCHOBE aHaJIn3a
CWJIBHOM KUCIIOTHI. ero GopMyIsI
Bonoponnsiii nmokaszaresns
13 | ILp. Ne 1. Pemienue CBoiicTBa KHCIIOT, Yuamca oOparmiarbcs c
JKCMEPUMEHTAIBHBIX OCHOBaHUi, OKCHJIOB | COJIeH | TabopaTopHbIM 00OpyIOBaHHEM U
3aj1ad 0 TeMe B CBETE TEOpUHU HarpeBaTeIbHBIMH  TPUOOpPaMH B
«ONEeKTPONUTHYECKAST AIEKTPOTUTHUECKOMN COOTBETCTBHHU C MPABUJIAMU TCXHHUKH
JTUCCOITHAITHIS JIUCCOIAITIH 0€e30IacHOCTH. Habnrwooarom
Y TIpEICTaBICHUH 00 CBOMCTBa 3IEKTPOIUTOB u
OKHUCIUTEIBHO- MPOUCXOASAIINX C HUMH SBJICHUH.
BOCCTaHOBUTENIBHBIX Habmooarom u onucvigarom peakuun
peaknusax C y4acTHeM  DJIEKTPOIHTOB  C
MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
WJTU POIHOIO) SI3BIKA M SI3bIKA XUMUMU.
Dopmynupyrom BEIBOZIBI o
pe3ynbraram MIPOBEZICHHOTO
IKCIIEPUMEHTA
14 O000111eHME U cUCTEMAaTU3aIMs 3HAHUH 110 TEME 0O06001Ial0T U CHCTEMATU3UPYIOT
«XUMHUYECKHUE p€aKknun B paCTBOPAX SJICKTPOJIUTOBY CBOMU 3HAHUY 110 TeMe: «XUMUYECKUE
peaknuu B pacTBOpax
ANEKTPOIUTOBY. [I[puMeHsIOT Ha
MPaKTUKE paHee N3YUYEHHbIN
Marepuai, paboTas Mo TpyInaM ¢
3aIaHUSIMH PA3HOTO YPOBHS
CIIO)KHOCTH
15 K. p.Ne 1 mo reme «Xumuueckue peakuuu B pactBopax | [IpuMeHsIOT Ha IpakTUKE paHee
AIIEKTPOITUTOBY M3yYeHHBIN MaTepual, padoTas 1mo
Tpymnmam ¢ 3aJaHusIMA Pa3HOTO
YPOBHSI CITIO’)KHOCTH, BBITIOTHSIOT
KOHTPOJIBHYIO paboTy.
Hemeramnsl u ux coequaenus (25 4)
16 |00mas xapakrepuctuka | CTpoeHue aTOMOB ObvacHAIOm, 9TO TaKOE HEMETAIUTBL.

HEMCTAJIJIOB

HEMCTAJJIOB U UX ITOJIOXKCHHUEC
B

CpasHusarom annompontole
BUJIOM3MEHEHHUS KUCIOPOa.
Packpvieams TpUYUHBI aJTTOTPOITNH.




MIEPUOINYIECKON CHCTEME.
Pan
ANIEKTPOOTPULIATEITLHOCTH.
Kpucrannuaeckue pemeéTku
HEMETAJJIOB —

MIPOCTHIX BEIIECTB.
®uU3nYECKUE CBONCTBA
HeMeTaioB. O0mue
XUMUYECKHE CBOMCTBA
HEMETAJLJIOB;
OKUCIIUTEIILHBIC U
BOCCTaHOBHUTEINBHEIE.
Jdemoncrpaumu. Komexuus
HeMeTaJuioB. Mopenu
KPUCTATMIECKIX PEIIETOK
HEMETAJJIOB: aTOMHBIE U
MoJleKyJIsipHbie. O30HATOP H
MPUHIUIIBI €70 PaboTHI.
T'openue npocThIX BeLecTB
— HEMETAJJIOB: CEpHI,
(dhocdopa, TpeBeCHOTo yIiis

Xapaxmepu3yrom XUMUYECKUE
DJIEMEHTHI-HEMETAILTBI B TIPOCTHIC
BEII[ECTBA-HEMETAJUIBI: CTPOCHUE,
(U3UYECKUEe U XUMHUYECKHUE CBOMCTBA
HeMmeTasuioB. O0wscHsiom
3aBHCHMOCTb OKHCITHTEIIBHO-
BOCCTAaHOBHUTEJILHBIX CBOMCTB
3JIEMEHTOB-HEMETAIJIOB OT UX
nonoxenus B [lepuonnueckoit
CHCTEME XMMHYECKHUX DIIEMECHTOB

17 | OOmmas l"anmorensl, cTpoeHue ux Xapaxmepu3zyiom CTpOeHHE,
XapaKTepHUCTHKA aTOMOB U MOJICKYIL. ¢buznueckre 1 XMMHUIECKHe
aneMeHToB VIIA Du3HUECKUE U XUMUYECKHE | CBOMCTBA, IOJIIyYEHHUE U IPUMEHEHUE
IpYMIbI — rajoreHoB CBOICTBa T'aJIOTEHOB. rajoreHoB B IIaHE O01Iero,

3aKOHOMEPHOCTH U3MEHEHHS | OCOOEHHOIO U €IMHUYHOTO.
CBONCTB I'aJIOT€HOB B Yemanaenuearom npuduHHO-
3aBUCUMOCTH OT UX CJICACTBCHHBIC CBA3HU MCKIAY
MOJIOKEHUS B CTPOEHHEM aTOMa, XUMHUYECKOH
MEPUOJUYECKON CHCTEME. CBSI3bI0, TUIIOM KPUCTAJINYECKOU
HaXO)KIICHI/IC TaJIO'C€HOB B pGHIéTKI/I TaJIOrCHOB, UX
MIPUPOZIE U UX MOTyYCHHE. (GU3NUECKUMHI U XUMUUYECKUMHU
Buonornueckoe 3HaueHHe 1 | CBOWCTBaAMHU
IIpUMEHEHUE
raJIoTeHOB.
Jdemoncrpauun. O6pa3is!
raJloreHOB — MPOCTHIX
BellecTs. Bzaumoneicreue
raJIoreHOB C METaJUIaMH.
BriTecHenue xmopom 6poma
WJIM MOJIa U3 PaCTBOPOB
HX coJei

18 CoennHenus l'anorenoBonopons! U Xapaxmepu3zyrom COCTaB,

rajJoreHoB COOTBETCTBYIOLIHE UM ¢buznueckue u XUMUYECKHE

KHCJIOTHI. IIJIaBUKOBaAs, CBOI\/'ICTBa, IMMOJIYUYCHUE U IIPUMEHCHUC
coJIsiHasi, OpOMOBOIOPOAHAS, | COCAMHEHHUH rajJoreHoB c

HOJIOBOJIOPOTHASI.
T"ajmorenunrl. KauecTBeHHbBIE
peaKIuy Ha TaJoreHU -
uoHsl. [Ipumenenue
COCOUHCHUI

rajIor¢HOB.

demoncTpanus. Komiexkuus
NPUPOAHBIX COSTUHEHUIN
xJiopa.

JlabopaTopHBIii ONBIT.

UCTIOJIB30BaHUEM PYCCKOTO (POIHOIO)
SI3BIKA U SI3bIKA XUMHUH.
Hasvieaiom coeauHEHUs TaJOreHOB

mo dopmyne u  cocmasaarom
dbopMynBl 1O  HMX  Ha3BaHHMIO.
Ycemanasnusarom MIPUYUHHO-
CJICZICTBCHHBIE CBSI3U MEXTY
XUMUYECKON CBSI3BIO, TUTIOM
KPUCTAJUITUYECKON peleTku
COEMHEHUH TaJIOTEHOB, ux




32. Pacno3nasanue
raJIor€HH/I-MOHOB

(GU3NYECKUMH U XUMHYCCKHUMU
CBOMCTBaMH.

IIposoosm, Habmooaom u
ONUCHIBAIOM XUMHAYECKUAN
OKCIIEPUMEHT II0 PACIO3HABAHMIO

rajJJoreHUI-HOHOB C  COOIIOAEHUEM
MPaBWJI TEXHUKU 0€30IIaCHOCTH.
Bouinoausiiom pacyeTsl 1o
XHUMHAYECKUM dhopmynam u
YPaBHEHUSIM PEaAKIUH, MPOTEKAIOITIX
C y4acTHEM COETMHEHUM TraJIOT€HOB

19 | I1. p.Ne 2. «M3yuenue ConstHas KACa0Ta Kak Yuames obOparmarbcs c
CBOMCTB COJISTHOM CUJIbHBIN 3JIEKTPOJIUT. mabopaTopHBIM  O0OPYIOBAaHHEM U
KHCIIOTBDY TunuyHble peakiuy KUCJIOT, | HarpeBaTeIbHBIMH —~ MPUOOpaMu B

XapaKTepHBIE JUI COMTHON COOTBETCTBHH C MPaBUIAMH TCXHUKH
KHCIIOTHI: B3aMOJICHCTBHE C | 6E30MaCHOCTH. Habnwooarom
MeTaJUIaM1, OCHOBHBIMH U CBOICTBa ANEKTPOIUTOB u
aM(bOTepHBIMI/I OKCHaaMHu, MMpouCxXoAdIunx C HHUMU SIBIICHUM.
OCHOBaHUSIMHU Habnwooarom u onucwviearom peakuuu
1 aM(pOTEPHBIMU C y4aCTHEM  DJIEKTPOIHTOB  C
THAPOKCHUIAMH, COTSIMHU. MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO
KauectBennas peakmust Ha WJIM POJHOTO) SI3bIKA M SI3bIKA XUMUH.
XJIOPUI-HOH Dopmynupyrom BBIBOZIBI o
pe3ynsTaram MIPOBEZICHHOTO
JKCIepUMEHTa

20 | Obmas xapakrepuctuka | OOmIas xapakTepUCTHKa Jlatom  OOmIyI0  XapaKTEPUCTHUKY
anemeHToB VI A - aneMeHToB VIA-rpymnsl. aToMaM, TMpPOCTHIM BEIIECTBAM U
xanbpKoreHoB. Cepa Cepa B ipupoze u eé COCTMHECHUSIM XaJIBKOTCHOB B

mosTydeHue. AJTOTPOITHBIC 3aBHCHMOCTH OT WX TOJOXXEHHUS B
MOIU(UKAITIH CEPBI U UX [lepuonuueckoit CUCTEME.
CBoMCTBa. XMMHUECKUE Xapaxmepusyrom CTpOEHUE,
CBOICTBA CEPBI U €€ aJUIOTPOIIHS, ¢duznueckue u
MIpUMEHEHHE. XUMHYECKHE CBOICTBA, TIONyYCHUE U
JdeMoHcTpanuu. MIpUMEHEHUE Cephl. Ycmanasnusarom
BzaumopelictBue cepsl € MIPUYUHHO-CJIECTBEHHBIE CBSI3U
Metaamu. [operne cepbl B | MeXITy CTpOEHUEM aToma,
KHCIIOpOJIE XUMHUYECKOM CBSI3BIO, THUTIOM
KPUCTAJUIMYECKON PELIETKU CEPBI, €€
(U3NYeCKUMH ¥ XUMHYECKUMH
CBOMCTBaMU.
Buinonusaiom pacd€rsl 1o
XHUMUYECKUM OpMyIaM 1
YpaBHEHUSIM peaKIHi,
MPOTEKAIOIINX C YIaCTHEM CEPBHI.
21 CepoBomopon u CepoBomopon: cTpoeHue Xapaxmepu3yom cOCTaB,

CyImbhUIBI

MOJIEKYJIbI, PU3HUECKHE U
XUMHYCCKHE CBOMCTBA,
MOJTyYeHNe 1 3HAUEHHeE.
CepoBoopoiHas KUCIOTA.
Cynbhuabpl 1 UX 3HaYCHUE.
JIromuHODOPBHI.
JdemoncTpanuu. Komnexknus
CYIb(GUIHBIX PYA.
KauyecTBeHHas peakuus Ha
CYIbOUI-HOH

¢busnyvecKkre 1 XUMUYECKUE
CBONCTBA, MOJYyYEHUE U
MPUMEHEHHUE COSAMHEHUN Cephl B
CTETICHH OKUCIICHUS -2 C
HCTIOJIh30BAHUEM PYCCKOTO
(pOIHOTO) SI3BIKA U SI3bIKA XMMHHU.
Hasvieaiom coemuHEHUs cephl B
CTETNICHH OKHUCIIEHUS -2 110 PopMyJie
U cocmaensiom GOPMYJIbI IO UX
HazBanuto. Cocmasnsaom
MOJICKYJISIPHBIC ¥ HOHHBIC




YpaBHEHHUS peakLui,
XapaKTepU3yHOIIUe XUMUYECKHE
CBOMCTBa COETUHEHUH CEPHI B
CTETNIEHU OKUCIIEHUS -2.
Onucvléarom TPOLECCHl OKUCIECHUS-
BOCCTaHOBJICHUS, onpeoensiionm
oKuciumenb W BOCCTaHOBUTENb M
cocmassiiom SIEKTPOHHBIN OanaHc B

peaknusax ¢ y4JaCTHEM CEpbl B
CTETNIEHU OKUCIIEHUS -2.

Yemanaenuearom HIPUYUHHO-
CJIEICTBCHHBIE CBSI3H MEXIy
XUMHYECKOU CBSI3BIO, THTIOM
KPUCTAJUINYECKON peméTKu

COEIMHEHUH Cephl, NX (PU3NICCKIMH
Y XHUMUYECKUMHU CBOHCTBAMH
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Kucnopoansie
COETMHEHMSI CEPhI

Oxcup cepol (IV), cepaucrast
KHCJIOTa, CYAb(UTHIL.
KauecTBeHHas peakuus Ha
CyNb(UT-HOH.

Oxcup cepol (VI), ceprast
KHCIIOTa, CYAb(aTh.
Kpucramnoruapatsl.
KauectBenHas peakuus Ha
cynbdar-uoH.
JeMoHCcTpanuu.
Ob6eciBeurBanue
OKpAaIIeHHBIX

TKaHEH U LIBETOB CEPHUCTHIM
ra3om.

BsaumoneiicTue
KOHLEHTPUPOBAHHOU CEPHOM
KHCJIOTBI C MEJBIO.
OOyruBaHie OpraHUIeCKUX
BEILIECTB
KOHLIEHTPUPOBAHHOU CEpHOM
KHUCIIOTOH.

JlaGopaTopHbIii ONBIT.

34. KauecTBEeHHbIEC pEaKLUU
Ha cynb(aT-uOHBI

3anucvisarom  GHOpMyIBl  OKCHIIOB

CEpBI, HA3bl8AIOM WX, ONUCHIBAIOM
CBOMCTBA HA OCHOBE 3HAHHH O
KHCJIOTHBIX OKCHIAX.

Xapaxmepu3yrom COCTaB,

¢du3nueckre U XMMUYECKHE CBOICTBA
CEPHOM KHCJIOTHI KaK JMEKTPOIUTA C
WCTIOJIb30BAHUEM PYCCKOTO (POTHOTO)
S3bIKa U A3bIKa XUMUU. Cocmasnsaiom
MOJIEKYJSIPHBIE U MOHHBIE YPaBHEHHUS

peakuui, XapaKTepU3yIOIIHUX
XMMHUYECKHE  CBOMCTBA  CEpHOMU
KUCIOTEL.  Pacnosnaiom  cynbdar-
VIOHBL.

Xapaxmepusyrom CBONCTBa
KOHLICHTPUPOBAaHHOU cepHoi
KUCIOTBlL ~ KaK  OKHUCIUTENS  C

HCIIOJIb30BAHUEM PYCCKOTO (POHOTO)
sI3bIKA U s13bIKa XUMUU. Cocmasasom
ypaBHEHUS OKHUCIIUTEIbHO--
BOCCTaHOBUTEIBHBIX peakuuit
METOIOM 3JICKTPOHHOI0 OajaHca.
Buinonusarom pacuémol 1o
XUMHYECKAM dhopmynam "
YPABHEHUSAM PEAKLUHI, IPOTEKAFOLIUX
C y4acTHUEM CEPHOU KHUCIIOTHI.
Habnwodarom u  onucelearom
XUMHUYECKUN SKCTIEPUMEHT
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I p. Ne 3. «M3yuenue
CBOICTB CEpHOU
KHCIIOTBD»

CepHas KUCJIOTa KaK
CHJIBHBIN JIEKTPOJIUT.
TunuyHbIE peakIMu KUCIIOT,
XapaKTepHbIE IS
pa30aBIeHHON CEepHOM
KHCIIOTBI: B3aMOJICHCTBHE C
MeTaJlslaMi, OCHOBHBIMH H
aM(OTEpHBIMHI OKCHAAMU,
OCHOBaHUSIMU U
aM(OTEepHBIMH
THAPOKCHIAMH, COIISIMH.
KauecTBeHHas peaknus Ha
Cynb(ar-noH

Yuamces oOpataTbcs c
mabopaTopHBIM  O0OPYIOBaHHEM U
HarpeBaTelbHBIMH ~ TpubopamMu B
COOTBETCTBHU C TPABWIIAMH TEXHHUKH
0e30macHOCTH. Habmooarom
CBOHCTBa ANEKTPOIUTOB u
MPOUCXO/SIIIUX C HUMH  SIBICHUH.
Habnrwooarom u onucwvigarom peakuuu
C  ydacTHEM  OJIEKTPOIUTOB  C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
W POJTHOTO) SI3bIKA U SI3bIKA XHUMHHU.
Dopmynupyiom BBIBOJIbI 1o




pe3yasraram MIPOBEICHHOTO
JKCIIEpUMEHTa
24 | Obmas OO01mas xapakTepuCcTHKa Jlatom  OOIIyI0  XapaKTePUCTUKY
XapaKTepUCTHKA 3IIEMEHTOB VA-TPYIIIIHL. aToMaM, IIPOCTHIM BEUIECTBAM W
XUMHYECKHUX DIIEMEHTOB | A30T, CTpOEHHE aToMa u COENMHEHUsIM  DJIEMEHTOB ~ VA-
VA rpynnsl. A3or MOJIEKYJIBI a30Ta. IPYIIIBI ITHAKTOICHOB B
Du3HYECKUe M XUMUYECKUE | 3aBHCHMOCTH OT MX TIOJOXKEHHS B
CBOWCTBA U MPHMEHEHUE [Tepuoanueckoit cucTeMme.
asota. Xapaxmepu3zyrom CTpOcHHE,
A30T B IPUPOJIE H €ro dbu3udeckue u XHMHUYECKUE
bromoruyeckas poib. CBONCTBA, MOJIYYEHUE U IIPUMEHEHUE
HMemoncTpanmn. JlnarpaMma | a3ota ¢ HCIOIB30BAHHEM PYCCKOIO
«CocTtaB Bo3yxa». (pomHOTO) SI3BIKA M SI3BIKA XHUMHH.
BuzieobparMeHTs! U CHAIBL | Hasbieaiom COCIMHEHHS a30Ta IO
«IItrapu 6azapsD» dopmyine u cocmasnsiiom QOPMYIIBI
M0 WX Ha3BaHMIO. Ycmanaenuearom
MPUYUHHO-CIIEICTBEHHBIC CBSI3U
MEXJIy  CTpPOCHHMEM  aromMa H
MOJICKYJIbI, BUJIOM XHUMHYECKON
CBS3HM, THUIIOM  KPHUCTAJUTUYECKOM
pEeméTKH a30Ta ¥ ero PU3NISCKIMH U
XUMHUYECKMMHU CBONCTBaMU.
Buinonusarom pacu€ret 1o
XUMHYECKAM dhopmynam u
YPABHEHUSAM PEAKLUHI, IPOTEKAKOLIUX
C yJacTHeM a3oTa
25 | Ammuak. Comu AMMHuax, CTpoeHue Cocrapnsior  GopMyasl MO HX
aMMOHHUS MOJIEKYJIBI U (PU3UIECKHE HAa3BaHUSIM. 3anucviearom
CBOIicTBa. AMMHadHas BOAa, | MOJEKYISIpHbIE U MOHHBIE YpaBHEHUS
HaIIATBIPHBINA CIIUPT, TUAPAT | PEAKLUH, XapaKTepu3ylolue
ammuaka. JJoHopHO- XMMHUYECKHE CBOMCTBA aMMMaka U
AKIIENITOPHBIN MEXaHU3M comeii  ammonus.  Cocmasnsarom
00pa3oBaHusI CBSI3U B YpaBHEHUS OKHUCIIUTEIBHO- -
KaTUOHE aMMOHUS. BOCCTAaHOBUTCJIBHBIX peaKuHﬁ C
BoccranoBurenpHbie y4acTHEM aMMHaKa C TIOMOIIBIO
CBOICTBa aMMHaKa. ANIEKTPOHHOTO OanaHca.
Conu aMMOHUS U UX Yemanasnusarom MIPUIUHHO-

npuMmeHeHune. KagectBennas
peakuus Ha KaTHOH
AMMOHUSL.
JdemoHcTpaumnu.
[lomyuenue, cobupanne u
pacno3HaBaHHE aMMHAKA.
Paznoxxenue nuxpomara
aMMOHUH.

JlabopaTopHBIii ONBIT.

36. KauecTBeHHas peaxius
Ha KaTHOH aMMOHU

CJIEICTBEHHBIE CBSI3U MEXKIY BUIAMH
XUMHYECKHUX CBsAI3EH, TUIIAMH
KPUCTAIUTMUECKHUX PEIIETOK aMMHaKa
W CcoJiell aMMOHHS ¥ UX QU3HYECKUMHU

5 XUMUYECKUMHU CBOMCTBAMHU.
IIpogoosam, Habnrooarom u
ONUCHIBAIOM XUMHAYECKUI

SKCHEPUMEHT TI0 PACIO3HABAHMIO
MOHOB aMMOHHs C cOOMofeHUuEeM
MIPaBIJI TEXHUKN 0€301IaCHOCTH.
Buinonusiom pacu€rnl o
XUMHUYECKUM bopmynam u
YpaBHEHUSM peakIni, MPOTEKAIOIIIX
C yJacTheM aMMHaKa
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[L.p.Ne 4 «Ilomyuenue
aMMMaKa 1 u3y4eHue
€ro CBOMCTBY»

[Momyuenue, cobupanue u
pacrno3HaBaHHE aMMHAKa.
Nsyyenue pacTBOpUMOCTU
aMMUaKa B BOJIC U
XapaKTEPHUCTUKA OCHOBHBIX
CBOMCTB rujipata aMMHaKa.
KauecTBennas peakuus Ha
KAaTUOH aMMOHHUS

Ionyuaiom, cobuparom u
pacnosnarom amMMuak. Pabomarom ¢
1a00paTOPHBIM ~ O0OPYJIOBAaHUEM U
HarpeBaTeIbHBIMU  TPUOOpPaMH B
COOTBETCTBHU C TPABUIIAMH TCXHHKH
6esomacHoctn.  Habmwoarom — u
ONUCHIBATOM XUMHYECKUN
AKCIEPUMEHT C IMOMOIIBI0 PYCCKOTO
(pomHOTO) sI3BIKA W S3BIKA XHMHH.

Dopmyaupyrom BBIBOJIBI o
pe3yneTaram MIPOBEAICHHOTO
skcnepumenTa. CompyoHuuarom B

npolecce yueOHOro B3auMOAEHCTBUS
npu paboTe B rpymmnax

27 Kucnoponconepxamue | OKCHABI a30Ta: 3anuCHIBatOT peakIuii,
COEIMHEHUS a30Ta Hecoseo0pasyromue u XapaKTepu3yolne XUMHUYECKHE
KHUCJIOTHBIE. CBONCTBA OKCHJIOB asora.
A3zoTuCTas KUCJIOTa U Yemanaenusarom MPUYIUHHO-
HUTPUTHL. A30THAs KMCJIOTa, | CIEACTBEHHBIE CBSI3U MEXIY BHAOM
€€ MOJIy4YeHHE U CBOWCTBA. XUMHYECKOU CBsI3H, TUIIOM
HurpartsL. KPUCTAJUIMYECKOU PEIIETKU OKCHUIIOB
JdeMoHcTpanuu. azora M UX (QU3MYECKUMH U
28 | Kucmopoaconepxkamie | Bzaumonelicrsue XUMHYECKUMHU CBOMCTBaMH.
COEJIMHEHMS a30Ta KOHIIEHTPUPOBAHHOM Xapaxmepuzyiom COCTaB,
A30THOM KHCJIOTHI C MEJIBIO. ¢du3nueckre U XMMUYECKHE CBOICTBA
T'openue u€pHoro nopoxa. A30THOM KHCIIOTHI KaK AJIEKTPOJINTA,
Pa3znoxkeHue HuTpaTa Kanus | IpUMEHEHHE C  KCIIOJIb30BaHHEM
Y TOpEHUE JIPEeBECHOTO pycckoro (pOIHOTO) sI3bIKA M SI3BIKA
YIrOoJIbKa B HEM. XHAMMH.
JlaGopaTopHbIii ONBIT. 3anucvigarom  MONEKyJSpHbIE U
37. XuMu4eckue cBOMCTBa HWOHHbIE YpaBHEHUS peaxkuui,
A30THOM KUCIIOTHI KaK XapakTepU3yIoLIne XUMUYECKHE
3NIEKTPOIHUTA CBOMCTBa a30THOW KHCIIOTHI Kak
ANEKTPOJIHTA. IIposoosm,
Habnooarom u onucwl8am
XUMUAYECKUH JKCIIEPUMEHT,
XapaKTepU3yOLIUi CBOICTBa
A30THOM KUCIIOTHI KaK 3JEKTPOJIUTA, C
COONIIONIEHNEM  NPaBWJI  TEXHHUKH
0e30macHOCTH.
Xapaxmepu3yiom a30THYIO KUCIIOTY
Kak okuciaurens. Cocmagasiom
YpaBHEHUS OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUH,
XapaKTEePU3YIOIINX XUMUIECKUE
CBOMCTBA a30THOM KHUCIJIOTHI KaK
OKHCJIUTEINS, C TIOMOIIHIO
ANIEKTPOHHOTO OanaHca. [Iposodsm,
HAb00awm u OnucHIBaOm
XMMUYECKHUI SKCTICPUMEHT,
XapaKTEepU3yIOIUi CBOMCTBA
A30THOW KMCIIOTBI KaK OKHUCIIUTEIS, C
COOTIOZICHNEM TIPABHIT TEXHUKHU
0e30macHOCTH
29 | ®ocdop u ero dochop, ctpoeHne atoma u | Xapaxmepuzyrom CTpOEHHUE,
COEJIMHEHHUS amorponus. Pocusl. AJJIOTPOIIHIO, ¢busnueckue u




®dochun. Oxcun
dhocdopa(V) u dpochopHas
kucnora. ®ocdarsr.
Hemonctpaunu. O6pasibl
MPUPOJIHBIX COEAMHEHUN
dhocdopa. 'operne dhochopa

XMMHYECKHUE CBOMCTBA, MOIYUYCHUE U
MIPUMEHEHUE dhochopa c
HCIIOJIh30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA W A3bIKA XUMUH.

CaMoCTOSATEIIEHO ONUCHIBAIOM
cBorictBa okcua docdopa(V) Kak

Ha BO3YXE U B KUCIOPOJE. KHCIIOTHOTO OKCHJa U CBOWCTBa
[Momyuenue 6enoro pochopa | opTohochopHON KHUCIOTEHL.
U UCIIBITAaHUE IIposoosm, Habnrooarom u
€ro CBOKCTB. ONUCHIBATOM XUMUYECKHH
JlaGopaTopHblii ONBIT. AKCIIEPUMEHT C COOJTIOICHUEM TIPABUIT
38. KauecTBeHHas peaKItus TEXHUKH 0€30MMacHOCTH.
Ha ochar-non Pacnosuarom dochar-noHs
30 | OOmas OOm1ast xapaKTepHUCTHKA Jaom  o0myl0  XapakTepUCTUKY
XapaKTepUCTHKA anemMeHToB [V A-rpymiisr: aTroMaM, IMPOCTBIM BellecTBaM U
3JIEMEHTOB v A- | 0COOCHHOCTH CTPOCHHUS COCMHEeHUsIM sneMeHToB IV A-
rpymnmnsl. Yriepon aTOMOB, IPOCTHIX BEIIECTB M | TPYNNBI B 3aBUCUMOCTH OT HX
COE€IUHEHNN B 3aBUCUMOCTH MOJIOKEHUSA B [Tepuonnueckoit
OT TIOJIOKEHUS DJIEMEHTOB B | CHCTEME. Xapakmepu3yrom CTPOSHHE,
MIEPHONIECKOHN CHCTEME. aJUTOTPOIIHIO, ¢buznyeckue u
VYrepon. Kpyrosopot XMMUYECKHE CBOMCTBA, MONYYCHUE H
yIiepozaa B MpHUPOJIE. MpUMEHEeHHe aMOp(HOro yriepoaa u
AJNIIOTpOITHEIE €ro COPTOB C  WCIIOJNIb30BaHUEM
MoauduKayu: anMas, PYCCKOTO (POIHOTO) SI3bIKA U S3BIKA
rpa¢ut. AMopdHBIH XUMHH.
YIJIEPON: Ccaxka, IPEBECHBIN Cpasenugarom CTPOCHUE U CBOMCTBA
yronb. AncopOuusi. anmMasa u rpadura. Onucwigaom
XUMHYECKHE OKUCINUTCIIbHO-BOCCTAHOBUTCJIIBHBIC
CBOICTBA yIJIEpOAa. CBOICTBA yIiepoaa
Koxkcoxumuueckoe
MIPOU3BOICTBO U €TO
npoxyknus. KapOumsr.
Hemoncrpanun. Komnekmus
«O0pa3isl TPUPOTHBIX
COEIMHEHUN yIIIepoay.
Ioptper H. /1. 3ennuuckoro.
TTormomenue
AKTHUBUPOBAHHBIM YITIEM
PacTBOPEHHBIX BEIIECTB UITH
ra3oB. YCTpOHUCTBO
MIPOTHBOTa3a
31 | Kucnopoaconepxkamiue | Oxcua yriepona (11): Xapaxmepu3yrom COCTaB,
COEIMHEHHS yTIIepo/ia CTPOEHHE MOJIEKYIIHI, ¢uznyeckue u XUMHUYECKHE

MOJIy4E€HHUE 1 CBOMCTBA.
Oxcup yrnepoaa (IV):
CTpOEHHE

MOJIEKYJIBI, TOJTyYEeHHE U
CBOICTBA. YroJjibHas
kucnora. Comu yrombHOM
KHCJIOTBI: KapOOHATHI U
TUAPOKapOOHATHI.
Texnandeckas 1 nAIIeBast
cofa.

JIaGopaTOpHBIi OIIBIT.

39. IlomydeHre 1 CBOMCTBA
YTOJIBHON KHCIOTBI

CBOHCTBA, MOJyYeHNUE U NPUMEHEHHE
OKCHJIOB yIJIEpOJia C UCIIOIb30BaHUEM
PYCCKOTo (POIHOIO) sI3bIKA U SA3BIKA
XUMUU. Ycmanaenuearom NpUInHHO-
CJICZICTBEHHBIE CBSI3U MEXJy BHUIaMU
XHUMHUYECKHX cBsizel, TUTIAMHA
KPUCTAJNIMYECKUX PEIIETOK OKCHIOB
yroieponga, WX (QU3NYECKHMH |
XMMUYECKHUMHU CBOWCTBAMH, a TaKXKe
npumenenueM. Cobnrooaiom npaBuia
TEXHUKHU Oe3omacHOCTH npu
WCIIOJI30BAHUU TIEYHOTO OTOTUICHUSI.
Xapaxmepuzyiom COCTaB,
¢duznueckue u XHUMUYECKHE




CBOWCTBA, MOMyYCHUE U TIPUMCHEHHE
YrOoJbHOM KHUCJIOTBI W €€ coiel
(kapOOHATOB M THIPOKApOOHATOB) C
WCIIOJIh30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA M A3bIKA XUMUH.
Hnmocmpupyrom 3a6UCUMOCTID
CBONCTB COJIEH YTOJIBHOM KUCIOTBI OT
ux coctara. Ilposoosm, nabrrooarom
u ONUCHIBAIOM XUMHUYECKHUN
SKCTIEPUMEHT € COOJIIOIEHIEM MTPaBUIT
TEXHHUKH OC30MacCHOCTH.

Pacnosznarom KapOOHAT-HOH.
Buinonusarom pacu€ret 1o
XUMUYECKUM bopmynam u

YpaBHEHUSIM pEaKINi, MPOTEKAIOIIIX
C y4acTHeM COEIUHEHHH yIiepoaa

32 | IL p. Ne 5. «[Tonyuenue | [Tomyuyenue, coOupanue u THonyuarom, cobuparom u
YIJIEKUCIIOTO ra3a u pacro3HaBaHue YIJICKUCIOIO | pAcnO3HAloOm  YIIEKUCIBIA  ras.
H3y4YCHHE €T0 CBOMCTB» | rasza. M3yuenue Habnrwoarom u ONUCHIBAIOM

PacTBOPUMOCTH YITICKUCIIOTO | XMMUYECKHMA 9KCTIEPUMEHT c
rasa B BOJE U MTOMOIIIBIO PYCCKOTO (POHOTO) SI3bIKA
XapaKTEpPUCTUKA KUCIOTHBIX | U SI3bIKa XUMHU. Dopmyaupyrom
CBOWCTB BBIBOJIBI no pe3yabraTam
YTOJNBHOM KUCIIOTHI. MIPOBEZCHHOTO IKCIIEPUMEHTA.
KauecTBeHHas peakuus Ha Compyonuuarom B npoiecce
KapOOHAT- ¥ THAPOKAPOOHAT- | yUeOHOr0  B3aUMOJCHCTBUS  IPH
HOHBI paboTe B rpymmax

33 | YrieBomopoms Oprannyeckas XHMUSL. Xapaxmepuzyiom 0COOCHHOCTH

Yrnesonoponsl. MeTaH, ’TaH | COCTaBa M CBOMCTB OpPraHUYECKUX
1 IIPOIIAH KAK IIPEJEIbHbIE COEAVHEHUH. Paznuuarom
(HachILICHHBIE) npefenabHblE W HENpeAesbHBIE
YIIIEBOJOPOABI. DTHIIEH U YTJIEBOJIOPOIBI. Haswisaiom u
alleTHJIEH KaK HeTpeleNbHbIe | 3anucbiéaiom bopmyitsl
(HEeHACHINIEHHBIE) (MONeKyIsIpHBIE W  CTPYKTYpPHEIE)
YIIIEBOIOPOABI. BaKHEHIINX npeacTaBuTeIeH
CtpyKTypHBIC YIJIEBOIOPOJIOB. Ilpeonazaiom
(hopMyIIBI OpraHMYECKUX SKCIIEPUMEHT 10 PACIO3HABAHMIO
BemiecTB. [openune COCIMHEHUH HETpeIeIbHOTO
YIIeBOAOPOIOB. Peakiiuu crpoerus. Habniodaiom 3a X0maoM
JeTUIPUPOBAHUS XHMHUYECKOTO JKCTIEPUMEHTA,
peaeabHbBIX OIKCHIBATh €r0 U AeJaTh BBIBOABI HA
YIIIEBOIOPOOB. OCHOBe HaOmoneHud. Puxcupyrom
JdemoncTpanun. Mozenu pe3yabTaThl 3KCIIEpPUMEHTA c
MOJIEKYJl ME€TaHa, 3TaHa, MOMOIIbIO  PycCKOro  (POXHOIO)
3TUJICHA U alleTUJICHA. A3bIKa, a TaKkKe C IOMOUIBIO
B3auMojeiicTBie 3THIICHA ¢ | XUMUYECKHX (OpMYI M ypaBHEHUH.
OpOMHOI1 BOZI0i1 1 pacTBOPOM

MepMaHraHaTa Kajus

34 | Kucnoponconepkamue | CoupTsl. DTUIOBBIN CITUPT, Xapaxmepuzyiom  CHHPTBI,  Kak
OpTraHHYEeCKHUe €ro MoJTyuYeHue, MPIMEHEHHE | KUCIOPOICOAepKaIIre
COCIMHEHHUS 1 GU3NOIOTUIECKOE OpraHu4ecKue COCAMHEHMUSL.

neiicrBue. TpéxaToMHBIN Knaccuguyupyrom  cnmptel 1O
CIHPT DIHIEPUH. YKCYCHas aTOMHOCTH.

KHCJIOTa KaK MMpEACTaBUTECIIb
Kap6OHOBI>IX KHUCJIOT.




JemoncTpamuu. O0mue
XUMUYECKHE CBOMCTBA
KHUCJIOT Ha IpUMepe
YKCYCHOU KHUCIIOTEHI.
KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIIPTHI

Haszvleaiom npeacTaBuTeneil oqHo- u
TPEXATOMHBIX CIIUPTOB M 3aIHCHIBAIOT
n3 GOpPMYJIBIL.
Xapaxkmepu3zylom  KHUCIOTBHI,
KHCIIOPOJICO/IepKaIe
OpPTraHWYeCKUE COSTUHEHHSL.
Haszvieaiom npeAcTaBUTEIeH
OpeAelbHbIX W HempeaeNbHBIX
KapOOHOBBIX KHCIIOT W 3alHCHIBAIOT
13 GOpPMYJIBIL.

KakK

35 | Kpemuuii u ero Kpemnuii, ctpoenue ero Xapaxmepu3yom CTpOEHUE aTOMOB U
COCIMHEHHUS aToMa U HaXO)KJICHUE B KpPHUCTAJIJIOB, busnueckue 51
npupone. CBoiicTBa XUMUYECKHE CBOKCTBA, MOJYyYEHUE U
KpeMHus1. CUITMIUABL 1 MpUMEHEHNE KpeMHHUS c
CHJIaH. WCTIOJIb30BAHUEM PYCCKOTO (POTHOTO)
Oxcun kpemuus (IV). SI3BIKA M SI3bIKA XHUMHH.
Kpemuuesas kucnora u eé Yemanaenusarom MIPUYUHHO-
COJIN. CJIE/ICTBEHHbIE CBSI3U MEXIY
HemoncTpauuu. Komekuuss | cTpoeHHEM aToMma, BHJIOM
«O0pas31bl TPUPOIHBIX XUMHYECKOU CBS3M, THUIIOM
COECIMHEHUH KPEMHUSD». KPUCTAJUIMYECKON PEIIETKU KPEMHUS,
Komnekuus crekna, ero (U3MYECKUMH M XUMHYECKHUMHU
KEepaMUKH, IEMEHTA U CBOMCTBaMU. Buinonanawom pacdEéTbl
W3JeNui U3 HUX. M0 XUMHYECKUM  (GOpMylTaM H
JIaGopaTopHBIE OIIBITHI. YpaBHEHUSM peaklyi, TPOTEKAIOIINX
40. [Iponyckanue C ydyacTUEM KpEMHHSI H©  €ro
YIJIEKUCIIOTO ra3za uepes COEJIMHEHUH. Xapaxmepuzyrom
pacTBOp CUJIMKaTa HaTpUs cocraB, (U3NYECKUE U XUMUYECKHE
CBOICTBA, NMOJIyYEHUE U IIPUMEHEHHE
COCIMHEHUM KPEMHHUS c
UCTIOJIb30BAHUEM PYCCKOTO (POTHOTO)
A3bIKA U A3bIKA XUMUH. Cpasnusaiom
JUOKCHIBl yIIepoJa W KPEMHUS.
Onucvigaiom  BaXHEWIINE  THUIIBI
MIPUPOIHBIX COENMHEHUH KpPEeMHUS
Kak OCHOBHOTO JJIEMEHTA
murocdepsl. Pacno3uaiom CUIUKAT-
WOH
36  |CunukarHas [IponsBoncTBO cTEKA U Xapaxmepu3yrom CUIMKATHYIO
MTPOMBILUIEHHOCTb nemenTa. [Iponyknns MIPOMBIIUIEHHOCTb U €€ OCHOBHYIO
CHJINKaTHON HNPOAYKLUIO. Yemanasenuearom
TIPOMBIIIUIEHHOCTH: aQHAJIOTMH MEX]Ty Pa3IMYHBIMU
ONTUYECKOE BOJIOKHO, OTpaciIIMH CHJINKaTHON
KkepamuKa, hapdop, dhasHc. MTPOMBIIINIEHHOCTH
OnTHueckoe BOJIOKHO.
Hemoncrpanun. Komnekmus
MPOAYKLINN CUIIMKATHON
TIPOMBIIIUIEHHOCTH.
BuneodparmeHTs! u cnaii b1
«IIpon3BoACTBO CTEKIA U
LIEMEHTa»
37 ITonyuenue HemeraiioB | Hemerasuibl B mpupoze. Onucvleaiom HaxXOXKICHUE

OpakroHHas NeperoHKa
XKHJIKOTO BO3/1yXa KaKk
Croco0 Mmoy4eHust
KHCIJIOPOJia, a30Ta U aproHa.

HEMETAJJIOB B TIPUPOJIE.
Xapaxmepu3zyrom HpakUHOHHYIO
MIEPErOHKY JKUJIKOTO BO3/IyXa KaK
COBOKYITHOCTh (PH3HYECKUX
MIPOLIECCOB. Apeymenmupyom




[onyuenue ¢ocdopa,
KpeMHHUH,

XJIOpa, Mofa. DNEKTPOIU3
pacTBOpOB.
Jdemoncrpaumu. Komexuus
«IIpuponHele coeTMHEHNS
HEMETAJIJIOBY.
BuneodparmMeHTsl u crnaiinst
«Dpak1oOHHAas IEPETOHKA
YKHUJKOTO BO3AyXa».
BuneodparmenTsl u crnaiinst
«Tonyuyenue Bogopona,
KHCIIOpOJa U TaJIOTEHOB

OTHCCCHHUEC aKTHBHBIX HCMETAJIJIOB K
OKHUCIIMTCIbHO-BOCCTAHOBUTCIbHBIM
mnmpoucccam

3NEKTPOIUTUYECKUM

c1oco0oM»

38 [Homyuyenme Baxuewmux | [lomyuenne ceproit Xapaxmepu3syrom XUMHU3M, ChIPHE,
XMMHYECKHUX COEAMHEHUHN | KHCIOTHI: ChIPhE, XUMU3M, anmnaparypy, HayuyHble TPUHLIUIBI U

TEXHOJIOTUYECKas CXeMa, MPOAYKILHUIO IPOU3BOJCTBA CEPHOU
METOJI KUIISILETO CII04, kucnotel. Cpasuusaiom
MIPUHLMIIBI TETNIO00MEHa, MIPOM3BOACTBO CEPHON KUCIIOTHI C
MIPOTUBOTOKA U IIUPKYJSALUH. | IPOMU3BOJICTBOM aMMHaKa
Oneym.

[IpousBoncTBO amMmmuaka:

CBIPBE, XUMU3M,

TEXHOJIOTUYECKas CXeMa.

JdemoncTpanun. Monenu

anmaparoB s

IIPOU3BOJICTBA CEPHOU

KHUCJIOTHL. MoJiesb KUIISIIIEro

CIIOA.

Mogenb KOJIOHHBI CHHTE3a

ammuaka. BugeopparMeHTs

u cnaitasl «IlIpousBoncTeo

CEpHOMN KUCIIOTBI».

BuneodparMeHTsl 1 craiist

«[IpouzBoacTBo

ammuakay. Komnekuus

«ChIpb€ I TOTyUeHUs

CEpHON KUCIIOTBI»

39  |0O6o6uenue no reme Ypok-ynpakHEHHUE C Ilpogoosim  OLEHKY COOCTBEHHBIX
«HemeTtanmnsl u ux HCTIOJIb30BaHUEM JIOCTH)KEHHUI B yCBOEHUH TEMBI.
COEIMHEHMSD) camMocCTOsTeNbHOU paboTel 0 | Koppekmupyrom CBOM 3HAaHHA B

BBITOJIHEHUIO IPOBEPOYHBIX | COOTBETCTBMM € IUIAHUPYEMbIM
TECTOB, 3aJaHUU U PE3YIBTATOM. Honyuarom
yIpaxHeHUH XMMUYECKYyI0 ~ HMHpOpMalMH U3
Pa3IMYHbIX HCTOYHHKOB.
Ilpeocmagnaiom WHPOPMALIUIO TIO
teme «Hemetamnsl» B Buae Talnuil,
CXEM, OIOPHOTO KOHCHEKTa, B TOM
gucie ¢ npuMenenueM cpencts MKT
40 K. p. Ne2 o Teme: «HemeTraibl 1 uX coeTMHEHUS [IpuMeHAIOT Ha TpakTHKE paHee

M3yYEeHHBId Marepuaj, paboras IIo
rpylnaM ¢ 3aJaHusMH  Pa3HOTO
YPOBHA  CJIOXHOCTH,  BBINOJIHSIOT
KOHTPOJIbHYIO paboTy.

Mertamusl 1 ux coeaunenus (17 1)




41

[TonoxxeHne METaIOB B
[Tepuoauueckoit cucreme,
CTPOCHHE aTOMOB U
[KPUCTAJLIOB

[Tonoxxenue MeTaIoOB B
MEPUOANIECKOIN cCUCTEME
XUMUYECKUX DIEMEHTOB /.
N. MenneneeBa, cTpoeHUE
HX aTOMOB M KpUCTaJUIOB.
Merannuueckas

CBSI3b U METAJLTUYECKAs
KpUCTAJUITMYECKasl PeiéTKa.
®duznYecKue CBONCTBA
METAaJIJIOB: JIEKTPO- U
TEIJIONPOBOTHOCT,
OTpakaromas CrioCoOOHOCTb,
IJIACTUYHOCTh. YEpHBIE U
LIBETHBIC METAJLIIbI

ObvscHAIOm, 4YTO Takoe METaJllblL.
Paznuuarom Qopmbl cymiecTBoBaHUS

METaJJIOB: JJIEMEHTBI H TIPOCTHIE
BCILICCTBA.

Xapaxmepusyrom XUMHYCCKHUE
9JIeMEHTBI-METaJIJIBI 10 X
MOJIOKEHUIO B [Tepuonnueckoit
cucreme [JI. WN. Menneneesa.
IIpoenosupyrom ceoticmed
HCE3HAKOMBIX METAaJIJIOB o
TOJIOKEHHUIO B [Tepuonnueckoit

CHCTEME XHMHYECKHX 3JIEMEHTOB [].
. MenneneeBa. Ycmanaseiusarom
MIPUYUHHO-CIICJICTBEHHBIC CBSI3U
MEXIy CTPOCHHEM aToMa, BHUAOM
XUMHYCCKOU CBsI3H, THIIOM
KPUCTAJUINYECKON peméTKu
METaJJIOB — MPOCTHIX BEUIECTB U UX
COCIMHCHUI

42 O0111e XUMHUYECKHE MerTannsl Kak ObvscHawom, 9TO TaKoe Pl
CBOWCTBa METAaJJIOB BOCCTaHOBUTEIIH. AaKTUBHOCTH METAIIOB. [Ipumensiom

ONEKTPOXUMUUECKUN Psif €ro JJI XapaKTePUCTUKH
HaIpsOKCHUH. XUMUYECKUX CBOMCTB MPOCTHIX
B3auMopnelicTBre METAIZIOB | BelIECTB-MeTamIoB. Obobuarom
C HEMEeTaJIaMHt, OKCUAAMH, CHUCTEMY XUMHYECKUX CBOMCTB
KHCIIOTaMH, COJISIMU. METaJIOB KaK «BOCCTAHOBUTEIHLHBIC
AJIOMHUHOTEPMUSL. cBoiictBa». Cocmasnaiom
JdeMoHcTpanuu. MOJICKYJISIPHBIC YPAaBHEHUS PEaKIInH,
BsaumopeiictBue HaTpus, XapaKTEePU3YIOIINX XUMAIECKUE
JTUTHS 1 CBOWCTBa METAIJIOB B CBETE YUICHUS
Kanbuua ¢ Bogoul. ['openue 00 OKHUCIIUTEIIBHO-
HaTpUsI, MaTHUS | XKelle3a B BOCCTaHOBHUTEINBHBIX TIpOIleccax, a
kucnopoje. Bembimka PEeaKIny C y9aCTUEM IEKTPOIIUTOB,
TEPMUTHOM CMECH. MPEJICTABIIATH TAKKE U B HOHHOM
BzaumogeiictBue cmecu Buze. Habmooaiom u onucvigaiom
TIOPOIIIKOB CEPHI U JKene3a, peaKkInuu MEeXIy BEIIeCTBAMHU C
LIWHKA U CEPBHI. MTOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA
B3aumopeiicTBre afOMUHUS | U si3bIKa XUMHUH. CaMOCTOSATEIILHO
C KUCJIOTaMH, IIeJI0YaMU U npPOBOOsM OTIBITHI,
Bonoit. B3anmonerictue MTOJITBEP K TAIOIINE XUMUIECKHE
JKeJle3a U MU C XJIOPOM. CBOMCTBa METAJIJIOB C COOJIOIEHUEM
BsaumopeiicTBue Mmeau ¢ MPaBWJI TEXHUKH 0€30I1aCHOCTH
KOHLIEHTPUPOBAHHOU CEpHOI
KHUCJIOTOM 1 a30THOM
KHCII0TOM (pa30aBICHHOM U
KOHIIEHTPUPOBAHHOM).
JlaGopaTopHblii ONBIT.
41. BzauMonelicTBre xenes3a
C pacTBOpOM Cylib(aTa Meu

43  |O0mas xapakrepuctuka | CTpoeHHe aTOMOB M IPOCTHIX | OObscHAIOM STUMOJIOTHIO Ha3BaHUS

[EJIOYHBIX METAJJIOB BEIIECTB. 3aBHCUMOCTh TPYIIBl  «IIETIOYHbIE  METaJUIbD».

(u3nyecKkuX U XUMHYECKUX | JJatom  OOIIyI0  XapaKTEPUCTHUKY
CBOWCTB HIEIIOYHBIX IIEIOYHBIM ~ METajulaM [0 WX

44 OO01mas XxapakTepuCTHKa | METAIUIOB OT 3apsioB sAEp nookeHnto B [lepuoamdaeckoit

IICJI0YHBIX METAJIJIOB

HnX aTOMOB. OKCI/II[LI

CHCTEME XUMHMYCCKUX DJIEMEHTOB [.
U. Menaeneesa.




Y THAPOKCUIBI IIETOYHBIX
METaJIOB, UX MOJyYEHHUE,
CBOICTBA U MPUMEHEHHUE.
Baxwueiiume conu
IIEIOYHBIX METAIIOB, HX
3HAUYEHUE B MIPUPOJIE U
JKU3HHU

YyeJIoBeKa.
JdemoncTpamus. Okpacka
IUIAMEHM COCAUHCHUSIMU
ILIEJIOYHEIX METAJIOB

Xapaxmepuzyiom CTpOEHHUE,
(du3nUecKre U XUMUYECKHE CBOMCTBA
HICJOYHBIX ~ METAJUIOB B CBETE
00111eT0, 0COOEHHOT0 U €IUHUYHOTO.

Ilpeockasviearom  GU3MUECKUE |
XUMHAYECKHE CBONCTBA OKCHJOB WU
THJPOKCHIIOB IIETOYHBIX METAJIOB
Ha OCHOBE MX COCTaBa M CTPOCHUS H

MOATBEPKAATh MIPOTHO3EI
ypaBHEHUSIMU COOTBETCTBYIOLIUX
peakuuii. Ilposodsim pacuy€Thl 1O
XUMHYECKHM dopmynam "

YpaBHEHUSIM pEaKINi, MPOTEKAIOIIIX
C y4acTHEM HICIOYHBIX METAJUIOB U
HX COCINHEHHN

45  (Obmas xapaktepuctuka | CTpoeHHEe aTOMOB M MPOCTHIX | Xapakmepusyiom CTpOCHHE,
[IeTI0YHO3EMENbHBIX BEIICCTB. 3aBHCUMOCTh ¢u3nuecKkre U XMMUYECKHEe CBOICTBA
METAJIJIOB q)HSI/IIIeCKI/IX U XUMHYCCKHUX Hlé.]]O‘IHOSCMCHI)HBIX METaJIJIO0B B

46 OO0i1mas XapakTepUCTHKA | CBOMCTB LIEJIOYHO3EMETBHBIX | CBET€  OOLIEro, OCOOEHHOTO |

LIETI0YHO3EMETbHBIX METaJUIOB OT 3apsl0B sAep €AMHUYHOTO. IIpeockasvieaom

METaJIJIOB HUX aTOMOB. OKCI/II[bI u (I)I/I3I/I‘IGCKI/IC M XUMHYECKHE CBOMCTBA
TUIIPOKCHIBI OKCHIOB M THIPOKCUIOB METAIJIOB
LIET0YHO3EMEIbHBIX ITA rpynmel Ha OCHOBE HX COCTaBa U
METaJJIOB, UX MOJyUYeHHE, CTpOCHUS u nOOmMeepAHcOarom
CBOMCTBA U IMPUMCHCHHUC. ITPOrHO3bI YpaBHCHUAMU
Baxueiimue conu COOTBETCTBYIOLIUX PEAKLIHM.
IENOYHO3EMEIIBHBIX Ilpogooam pacy€Tbl O XUMHYECKUM
METaJIOB, (dopMmynaM ¥ YpaBHEHHSIM pEaKIid,
UX 3HAUYCHHE B IPUPOAE U MPOTEKAOIINX c y4acTheMm
KHU3HM 4eJoBeka. KapOoHaThl | IIENIOYHBIX ~ METAIOB M HX
Y THIPOKAapOOHATHI KaJIbIMA. | COCIUHCHUIN
Hemoncrpanun. Oxpacka
IUTAMEHH COEMHEHUSIMU
HICJIOYHO3EMCEIIbHBIX
MeTaiuioB. ['amenne uzsectu
BOJIOM.
JlaGopaTopHblii ONBIT.
42. [lonmy4enne U3BECTKOBOU
BOJIbI M OTIBITHI C HEH.

47 XéctkocTh BOAbI U XKéctrocTh Boabl: BpeMeHHast | OObACHAIOM, YTO TAKOE€ «KECTKOCTb

CHOCOOBI €€ yCTpaHEeHHUS

u nocrosiHHas. CriocoObl
YCTpaHEHUs] BpEMEHHOM
kéctrocTH. CriocoObI
YCTPAHEHHUSI IOCTOSIHHOU
KECTKOCTH.
Hdemoncrpauumn. Ilonyuenue
JKECTKOU BOOBI
B3aUMOJIEUCTBHEM
YIJIEKUCIIOTO C U3BECTKOBOM
BOJIOH.

YcTpaHneHue BpeMEHHOM
JKECTKOCTH KHMIITYCHUEM U
J00aBICHUEM COZBI.
VYcTpaneHue nmocTossHHOU
JKECTKOCTH 100aBICHUEM
cofibl. IOHUTBI U IPUHITUI

BOABI». Pasziuuaiom BPEMEHHYI W
MOCTOSIHHYIO ~ JKECTKOCTH  BOJIBL.
Ilpeonazarom cnocoObl yCTpaHEHUs

SKECTKOCTH BOZBL. Iposoosim,
Habaooarom u onucvLI8arOm
XAMHUYECKUI IKCTIEPUMEHT, c
COONIONIEHNEM  TIPABUJI  TEXHHKH
Oe30macHOCTH




UX JEHCTBUSI

(BunmeodparmenT)

48 IL. p.Ne 6. «Ilomydenne | [lomyuenne KECTKOM BOIBI Honyuarom, cobuparom u
KECTKOW BOABI U B3aUMOJACHCTBHEM pacnosHarom — YIIGKUCIBIA — ras.
COCOOBI €€ YIJIEKUCIIOTO C U3BECTKOBOK | Obpawaromes ¢ nabopaTopHBIM
YCTpaHEHU» BOJIIOW. YcTpaHeHHe 000pyIOBaHUEM W HaTrpeBaTeIbHBIMHU

BPEMEHHOH JKECTKOCTH BOABI | MpUOOpaMH B COOTBETCTBHH  C
KHIISTYeHUEM U T0OaBIICHHEM | MPaBUJIaMU TEXHUKH O€30MacHOCTH.
COIIbI. YCTpaHECHHE Habnrwooarom u OnuUcCHIBAIOM
MOCTOSIHHOM KECTKOCTU XUMHUYECKUI SKCIIEPUMEHT c
BOJIBI I00aBICHUEM COMBI. MOMOIIBIO PYCCKOTO (POJHOTO) S3bIKA
UcnbiTanne »ECTKON BOABI W s3pIKa XUMHH. Dopmyaupyrom
pacTBOpPOM MbLIa BEIBOZIBI o pe3ynbTaram
MPOBEICHHOTO OKCTIEPUMEHTA.
Compyonuuarom B porecce
y49e0HOTO  B3aMMONEHCTBHS  TPHU
paboTe B rpymmax

49  |AJIOMHHUI U €T CoennHeHus altOMUHUSA B Xapaxmepu3yiom allOMUHUHN TI0 €ro

COeIMHEHU npuposie. XUMHUYECKUE MOJIOKEHHUIO B [Tepuonnueckoit
CBOICTBA U MPUMEHEHNE CHUCTeME XUMHYECKHX 31eMeHTOB [l
amromuaAL. OCOOEHHOCTH n. Menpeneena. Onucvigarom
OKCH/Ia ¥ THIIPOKCH]IA CTpOCHHUE, ¢duznueckue u
ATFOMUHHA Kak aM(OTEPHBIX | XUMHUYECKHE CBOWCTBA ATFOMUHHA,
coenuHeHuil. Baxxnerimue MONTBEPKAAS 150:4
COJIM ATIOMUHHUSA (XJIOPUI, COOTBETCTBYIOIIUMH  YPaBHEHHUSIMU
cynbdar). peaxiuii.

Jdemouncrpamuu. Komnekuus | Obwachaiom IBOWCTBEHHBIH
NIPUPOAHBIX COCAUHEHUN XapakTep  XMMHMYECKHUX  CBOMCTB
ATIOMUHHS. OKCHJIa ¥ TUIPOKCH]IA ATTFOMHUHUSL.
BuneodparmenTs! u craiibt
«OKcnp aIFOMUAHUS B €T0
Momudukaruuy. [lonrydenue
amM(pOTEPHOTO TUAPOKCHIA
ATFOMHUHHS U UCCIIEIOBaHHE
€ro CBOICTB
50  DKeneso OCc00EHHOCTH CTPOCHUS Xapaxmepu3ytom TIOIIOKEHUE Kee3a
aToMa >xene3a. XKeneso B B [Tepuonuyeckoii cucreMe
TIPUPOJIE. xumudecknx anementos [, W
MeHpeneeBa, 0COOCHHOCTH CTPOCHHUS
51 |CoenuneHus xenesa Baxneiimue pyasl jxesesa. aroma. Onucvlgaiom (u3nIecKue H
Oxcunsl u XUMHYECKHE  CBOWCTBA  JKeJesa,
ruapokcusl xkenesa (1) u MOJTBEPAKAAS 170:4
(III). Counu xene3a (II) u COOTBETCTBYIOIUMH  YPAaBHEHHUSIMU
(III). O6HapyxeHne peakuuii. O0vsacHAIOM HATMYNE JIBYX
KaTHOHOB JKeye3a B TEHETHYECKUX PSJIOB  COCIMHECHUM
pacTBope. xenesa Fe*+u Fe**. YVemanasnusarom
3Ha4eHHEe COEUHEHNI 3asucumocmy 00IacTed MPUMEHEHUS
xKeJesa. JKele3a U ero CIUIABOB OT CBOMCTB.
JlaGopaTopHble ONbITHI. IIposoosim pacu€Thl MO0 XUMHUIECCKUM
43. Tlony4yeHnue TUAPOKCHIOB | (opMyaaM U ypaBHEHUSM peaklui,
xenesa (1) u (I11). 44. MPOTEKAIOMINX C YYaCTUEM >Keje3a U
KauecTBeHnHbIE peakiiy Ha ero coenuHeHud. Habnodarom u
KaTHOHBI JKelle3a OnucwHIBaom peaxyn MEXTY
BEIIECTBAMU C IIOMOILBIO PYCCKOTO
(poaHOro) sI3bIKA M SI3bIKA XUMHUH

52 [ p. Ne 7 «Pemienue Pemenne DKCIEPUMEHTATEHO uccneoyrom

9KCIIEPUMEHTAIBHBIX 33184 CBOWCTBa METaJUIOB u ux




BKCIEPUMEHTAJIBHBIX
Bajad 1o TeMe
«MeTaib)

Ha pacro3HaBaHUE U
MOJYy4YE€HUE METAJIIIOB U UX
COeUHEHUN

COCIMHEHUH, peiarp
SKCHEPUMEHTAIIbHBIC 33]1a41 110 TEME
«Metams». Paborarot C
J1a00paTOPHBIM  O0OPYJIOBaHUEM U
HarpeBaTeIbHBIMH  TpHOOpaMH B
COOTBETCTBUU C MpaBUIaAMU TEXHUKU
0€30ITacCHOCTH. Habnwooarom
CBOMCTBA METAJIOB M UX COCAUHECHUI
U SIBJICHUHN, MPOUCXOMAIINX C HUMHU.

Onucwisaiom XUMHYECKUN
9KCIIEPUMEHT. Dopmynupyrom
BEIBOZIBI o pe3ynbTaram
MIPOBEICHHOTO SKCIIEPUMEHTA.
Onpedensiom (Mcxolsd W3 ydeOHOU
32139 ) HEOOXOIMMOCTh
WCTIONB30BAHNSA HAOIMIONEHUS WM
9KCIIEPUMEHTa
53  [Kopposuss wmetaioB u | Kopposus razosas Obvscusom, UTO Takoe KOppO3Hsl.
CITOCOOBI 3aITUTEI OT He€ | (XUMHUYecKas) H Paznuuarom XIMHYECKYTO u
AIIEKTPOXMUMHYECKAS. 3aIINUTa | AEKTPOXUMUYECKYTO KOPPO3HHU.
METaJJIOB OT KOPPO3HH. Hnmocmpupyrom TIOHSATHUS
JemoucTpanuu. Komneknus | «koppo3usi», «XUMUIECKast
«XAMUYECKUE HCTOUHIKHU KOPPO3HS», «QIEKTPOXUMHUYECKAS
ToKa». Pe3ynbsrathl KOPPO3HUSD IpUMEpaMH.
JUTMTENTLHOTO KCIIEPUMEHTa | Xapakmepu3yiom CIOCOObI 3allUThI
10 M3YYEHHUIO KOPPO3UHU METAJIOB OT KOPPO3HHU
CTAJILHBIX M3JIEINI B
3aBUCUMOCTH OT yCJIOBUHI
IIPOIIECCOB
54  Meramnsl B mpupore. MeTaisl B Ipupoze. Knaccugpuyupyrom (hopmBbI
55  [[onsarue o metaiutyprum | [ToHsiTHE O METaILTypruu. MIPUPOIHBIX COENMHEHNI METaIOB.
UépHas u LiBeTHAs Xapaxmepuszyiom o01mue CrocoObl
METaJLTyprHsl. MOJTyYEHUsI METAIIOB: MUPO-, THIPO-
[Mupomeramnyprus, U 2JIEKTPOMETAJUTYyPTHH.
TUAPOMETAITYPIHUS, Konkpemusupyrom 3TH  criocoObl
AIIEKTPOMETAILTYPT UL MpUMepaMy U ypaBHEHHUSIMH PEaKIuil
JloMeHHBI TIpo1iecc. C  COCTaBIIEHHEM  3JIEKTPOHHOTO
[epepaboTka uyryHa B Oananca.
CTaJb. Onucvigarom JOMEHHBIN TIpOIECC H
DJEeKTPONu3 PacIlIaBoB. SMEKTPOITUTUIECKOE MONTyYeHHe
HemoncTpaiuu. METAaJIOB.
BoccranoBienne meau u3 Paznuuaiom 4Y€pHble U 1BETHBIE
OKCHJIa METaJUTBI, 9yTYHBI ¥ CTaIN
menn (11) Bomopomom.
BuneodparMeHTsl 1 craist
«ITpou3BOACTBO UyryHa 1
cranmy». BuneodparmeHTs! u
cnaiinsl «M3nenus u3 yyryHa
u ctanu». BugeopparMeHThI
u cnaitasl «[IpousBoncTso
ATFOMUHHSDY
56  |00001IeHue 3HAHUH 10 Ypok-yIpakHeHHE C O0001Ial0T U CHCTEMATU3UPYIOT

reme «MeTaibl)

WCTIONIb30BAHKE
CaMOCTOSITETIbHOM padoTHI IO
BBITIOJTHEHHIO ITPOBEPOYHBIX
TECTOB, 3aJlaHUH U
yIpaxHEHUH

CBOM 3HAHUSA IO TeMe: «MeTamby.
[TpuMeHsIOT Ha IPAaKTHKE paHee
M3y4YeHHBIH MaTepHa, padoTas 1o




TpyIIaM ¢ 33aHASIMU Pa3HOTO
YPOBHSI CIIO’)KHOCTH

57 KonTponsHas padota Ne 3 mo teme «MeTasuibi» [IpuMeHAI0T Ha MpaKTUKE paHee
M3ydeHHBIN MaTepual, paboTas 1mo
TpyNIIaM ¢ 33JaHASIMHA Pa3HOTO
YPOBHS CIIOKHOCTH, BBIITOJTHSIOT
KOHTPOJIFHYIO padoTy.
XuMus ¥ OKpyxaromas cpea (2 4.)

58 [Xummunueckas Crpoenue 3eMitu: sSapo, Humezpupyrom cBeneHus 1Mo
opraHM3alnys  IJIaHEThl | MaHTHs, 3eMHas Kopa, ¢u3nueckoit reorpaduu B 3HAHUS O
Bemist nmurocdepa, ruapochepa, XUMHAYIECKON OpTaHu3aIiu

arMocdepa. XUMHIECKII MJIaHETHl. Xapakmepuzyom
coctaB 3emun. [opHbIe XUMHUYECKHI COCTaB

nopoasl. Munepainsl. Pyzsl. Te0JIOTHUECKUX 000I0YeK 3eMITH.
[Tone3nble nckomaeMsre. Paznuuarom myuHepasl 1 TOPHBIE
JdeMoHcTpanuu. MOPOJIBI, B TOM YHCIIE U PY/IBI
BuneodparmenTsl u cnaiinst

«CtpoeHue 3emnu u eé

XUMUYECKUHA COCTaBY.

Konnexuust MmunepaaoB u

ropHbIX mopo. Kommekmus

«Pyme1 MeTammosy.

JlaGopaTopHbIii ONBIT.

45. Nzyyenue rpanuTa

59  Oxpana McTOYHHUKY XUMHAYECKOTO Xapaxmepu3zyrom HUCTOYHUKHI
OKPY’KaIOIIEe CpeJbl OT 3arpsI3HEHHST OKPYKatomIeit XUMHYECKOTO 3arpsi3HEHHS
XUMHYECKOTO cpenbl. [mobansHbIE OKpyxaromeil cpensl. Onucwigarom
BarpsI3HEHUS AKOJIOTHYECKHE TIPOOIEMBI: ro0anbHBIE IKOJIOTUYECKUE

HapyIIeHne MpOOJIEMBI YEI0BEYECTBa, CBA3aHHBIC
OMOTeOXMMHUYECKUX C  XMMHYECKUM  3arpsA3HEHHUEM.
KpyTrOBOPOTOB Ilpeonazarom 1yTH MHUHUMH3ALUU
XUMHYECKHUX JIEMEHTOB, BO3/ICHCTBUSA XUMHYECKOTO
MOTETJICHUE KIIMMAra, 3arpsi3HEHMS] Ha OKPY’KaIOLIYIO CPey.
KHUCIIOTHBIE JOXKIU H JIp. Ilpusooam MpUMEpPHI
O30HOBEIE JIBIPHI. MEXIYHAPOJHOTO COTPYAHUYECTBA B
MesxtyHapogHoe o0racTh  OXpaHBl  OKpYXKalOIIeH
COTPYIHHYECTBO B 00JaCTH CpeJIbl OT XUMHYECKOTO 3arpsi3HEHUS
OXpaHBI
OKPY’KaloIIe Cpejbl OT
XUMHUYECKOTO 3arpsA3HEHNS.
«3enéHast XUMHsI.
JdemoHcTpanun.
BuneodparmMeHTsI 1 criaiiapt
«I'moGanbHbIC
JKOJIOTHYECKHE TTPOOIEMBI
YeIIOBEYECTBAY
O60011eHre 3HaHUI TT0 XUMHUH 332 KypC OCHOBHOM IIKOJIBL. [10ATOTOBKA K OCHOBHOMY
rocymapctBeHHOMY 3k3aMeny (OI'D) (7 1)
60 |Bemectsa Crpoenue aroma Ilpedcmasgnsiom WHPOPMALMIO TIO

XUMUYECKOr0 SJIEMEHTA B
COOTBETCTBHU C
MOJIOKEHUEM ITOTO
3JIEMEHTA B IEPHOINYECKON
cHucTeMe.

CrtpoeHnue BemiecTna:
XMMUYECKas CBSI3b U

teme «llepuonuueckuii 3akoH U
Ilepuonuueckas cucrema . MW
MenneneeBa B CBET€  TEOpPUU

CTpOeHHsI aToMa» B BuAe TaOIuI,
CXEM, OIIOPHOIO KOHCIIEKTa, B TOM
yucne ¢ npuMeHenneM cpeacts UKT.
Buinonusrom TecToBblE 33JaHUSA 1O




KPUCTATUYECKHUE PEIIETKY.
3aBUCHMOCTH CBOHCTB
00pa30BaHHBIX AJIEMEHTAMH
MIPOCTHIX BEIIECTB
(MeTamos,

HEMETAaJIIOB, OJIATOPOTHBIX
ra3oB) OT IOJIOKCHUS

3JICMCHTOB B HepI/IOI[H‘leCKOfI

CHUCTEME.
Knaccuduxarus
HEOPraHUYECKUX BEIIECTB.
IIpencraButenu pa3HbIx
KJIACCOB HEOPTaHUIECKIX
BEIIIECTB

teme. [lpedcmasnsaiom wHHOPMAITUIO
o TemMe «BHIIbI XUMHUYECKUX CBsI3Ed
U TUIBl KPUCTAJUIMUECKUX PEIIETOK.
B3auMocBs3p CTpOocHUST U CBOMCTB
BEIIECTB» B BHJE TaONHI, CXeM,
OIIOPHOTO KOHCIIEKTA, B TOM YHCJIE C
npuMmeneHnueM cpencts KT

61 [Xumuueckue peakuuu [IpusHaku u ycnoBus Ilpedcmasnsiom WHPOPMALHIO TIO
MIPOTEKAHUS XUMHUECKHX Teme «Knaccudukanuss XUMHYECKUX
peakuuii. Tunonorus peakuuil Mo pa3IUYHbIM HPU3HAKAM.
XUMUYECKUX PEaKLUii 110 CKOpOCTh XMMHYECKHX pEaKIHuid» B
Pa3nUYHBIM OCHOBAHUSIM. BuAe TaOnui, CXeM, OIOPHOrOo
Peakiuu nonHoro oomeHa. KOHCIIEKTa, B TOM 4HCIE C
OxuciauTensHo- [IPUMEHEHUEM CpELCTB HUKT.
BOCCTAHOBUTEJIbHbIE Buvinonnaiom TecToBble 3aJaHHA 10
peakuu TEME. Xapaxmepu3zyrom OBP,

OKHUCJIUTENb U BOCCTAHOBUTETb.

62  (OCHOBBI XUMHUYECKUE CBONCTBA Xapaxmepuzyiom o01iue, 0COOCHHBIC
HEOpPraHMYeCKOM MIPOCTHIX BEILECTB. Y UHIUBUAYaJIbHbIE CBOMCTBA KUCIIOT,
XUMHUU XapakTepHble XUMUYECKUE OCHOBAaHUH, COJIEd B CBETE€ TEOPUU

63  (OcHOBBI CBOMCTBA COJICOOPA3YIOUINX | 3JCKTPOJIUTUYCCKON  JTUCCOIIUAIIUH.,
HEOpraHUYeCKO OKCHJIOB, THAPOKCUIOB Apaymenmupyrom BO3MOXXHOCTh
XUMHUH (ocHOBaHMH, MPOTEKAHUSI XUMHUYECKUX PEaKUUH B

KHCIIOPOJICO/IEPKAIIINX pacTBOpax 3NIEKTPOIUTAX UCXOAS W3
KHCJIOT U aM(OTEPHBIX YCJIOBHA. Knaccugpuyupyiom
THIIPOKCHUIIOB), HEOpraHW4YecKHue  BellecTBa IO
conen COCTaBy H CBOWCTBaM. [lpusoosm
IPUMEPBI IIpeICTaBUTENEN
KOHKPETHBIX ~ KJIACCOB W TPyMIl
HEOPraHMYECKUX BELECTB

64  [[loBropenue u TecTtupoBaHue, peuieHue Buinonnsaiom mecmsi 1 ynpaxxHeHuUs,
0000IIeHNE TIO TEME. 3aJlad ¥ BBITIOJTHEHHE pelaroT 3a7a4uu 1o TeMe.
[ToaroToBka k yIpa>KHEHUH 110 TeMe IIposoossim  OLEHKY COOCTBEHHBIX
[KOHTPOJIbHOM paboTe JIOCTH)KEHHUI B YCBOCHUH TEMBI.

Koppexmupytom cBou 3HaHUS B
COOTBETCTBHH C IJIAHUPYEMBIM
Pe3yIBTaTOM

65 Kontpomasnas padoraNe4 «Mrorosas mo Kypcy IIpyuMeHAIOT Ha MpaKTUKE paHee

OCHOBHOI IITKOJIBI» W3y4YeHHBIH MaTepHa, padoTas 1o

rpymmnam ¢ 3alaHUsIMUA Pa3HOTO
YPOBHS CIIO)KHOCTH, BBIITOJTHSIOT
KOHTPOJIBHYIO paboTy.

66 AHanu3 KOHTpoJbHOU padoTsl. [logBenenne uToros Koppextupytot cBon 3HaHUS

roza.

67- | PesepBHOe Bpems

70
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