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1. IMosicHuTeIbHAA 3aNIUCKA

[Iporpamma kypca BHeypouHou aesitenbHOCTH «lloaroroBka x I'MA-9 mo

npeaMmety xumus» (nanee [IporpamMma) coctaBieHa Ha OCHOBE:

denepanpHOro 3aK0Ha OT 29 mexabps 2012 roga N 273-d3 «O6 obpazoBanum
B Poccuiickon denepanuny;

®denepaabHOr0  rOCYJApCTBEHHOTO  CTAaHJAapTa  OCHOBHOTO  OOIIEro
oOpa3oBaHMsl, YTBEPXKIEHHOTO MpuKazoM MuHHCTepcTBa 00pa3oBaHUS U
Hayku P® ot 17 pgexabps 2010 roma Ne 1897 «OO6 yTBepxkaeHHUH
benepalibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaHJIapTa OCHOBHOTO
oOmiero  o0Opa3oBaHUs»,C  U3MEHEHHSIMH, YTBEP)KICHHBIMU  IPUKA30M
Muno6puayku Poccum ot 29.12.2014 Nel644;

[IpumepHOli OCHOBHOM 00pa30BaTENbHOM NPOrpPaMMbl OCHOBHOIO OOIIEro
oOpazoBaHus, 0100peHHOH pereHrneM DeaepanbHOTO yueOHO-METOIUYECKOTO
o0benuHeHus o odueMy oopazoBanuio (IIporokos ot 08.04.2015 Nel/15);
[Ipukaza MunucrepctBa oopazoBanusi U Hayku P® ot 31.03.2014 r. Ne253
"OO0 yrBepxkaeHUH GeaepalibHOTO MepeyHsT YYeOHMKOB, PEKOMEHIYEMbIX K
WCIIOJIb30BaHUIO npu peanuzanuu UMEIOIUMX  TOCYJapCTBEHHYIO
aKKpeIUTaIlMI0 00pa3oBaTEIbHBIX MPOrPAMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o0111ero, cpeiHero oo1ero oopazoBanus';

[Ipukaza MwunoOpuayku Poccun ot 08.06.2015 Ne576 «O BHeceHuu
U3MEHEHU B (eaepasibHbIA TMEpEeUeHb YUYEOHUKOB, PEKOMEHAYEMBIX K
UCITOJIb30BAHUIO opu  peanu3anuu UMEIOIIHNX rOCy/apCTBEHHYIO
aKKpeIUTalri0 00pa3oBaTENbHBIX MPOrPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
oOmero, cpeaHero oOmero oOpa3oBaHMs, yTBEpKIeHHbIX [Ipukazom
MunucrepctBa oOpazoBanus U Hayku PD ot 31.03.2014 r. No253»;
CaHUTapHO-2TTHUIEMUOJIOTHYECKUX TPEOOBAHUN K YCIIOBUSIM U OpraHU3aIUH
oOy4eHHs B 0011e00pa30BaTENbHBIX YUPEKICHUAX, YTBEPKACHHBIX [ JTaBHBIM
rOCyIapCTBEHHbIM  CaHUTApHbBIM  BpauoM  Poccuiickor ®dexepauuu OT
29.12.2010 Ne 189;

[Tonoxenuss mo paboyell mporpaMMe BHEYPOUHOU IEATEIBHOCTH IeJarora
MBOY Hogocenosckoit COL Ne5

IIporpamma paccunrtana Ha 34 gaca. Kypc npoBoautcs B TeueHue rojgamno | gacy B
HEZIEIIO.

Heanb: noaroroBka yyamuxcs k cagade OI'D no xumuu.

3agaum:

v’ 3aKpenuTh, CUCTEMATU3UPOBAThH U PACIIUPUTH 3HAHMS YYALHUXCS 10 BCEM
OCHOBHBIM pa3zjiejiaM Kypca XUMUU OCHOBHOM IIKOJIBI.

v' ®opMHPOBATh HABLIKY AHAIUTHIECKOMN JEITENLHOCTH, IPOTHO3UPOBAHMS
pPEe3yJIbTATOB JIJI PA3JIMYHBIX BAPUATUBHBIX CUTYALIUM.

v’ PasBuBaTh 103HABATEIbHBI WHTEPEC, WHTEIUIEKTYAIbHBIE CIIOCOOHOCTH B
IIPOLIECCE TOMCKA PELICHUM.

® 0TpaboTaTh HABBIKM BBITIOJIHEHUSI TECTOBBIX 3aJJaHUM YyacTu 1;



e 0TpaboTaTh pelIeHUE OCHOBHBIX BUOB 3aJaHUI YacTu 2;
e (opMuUPOBATH HABBIKK CAMOKOHTPOJIS,
e Croco0OCTBOBATH IMCUXOJIOTHIECKOW roTOBHOCTH K OI'D.
v' ®opMupoOBaTh HHIUBHIYaIbHBIE 00pa30BaTeIbHbIE IOTPEOHOCTH B BEIOOPE
JanbHeNIIero npouis 00y4eHus B CTapIeH IMKoJe.
@opMbI OPraHU3aNUM 1eATeTLHOCTH:
JIEKIIMH, IPAKTUKYMBbI, MPAKTUYECKUE PAOOTHI.
DopMBbI KOHTPOJIA:
MHoroBapuaHTHOE pa3HOYPOBHEBOE TEMATHUECKOE U KOMOMHUPOBAHHOE
TECTUPOBAHUE, CAMOCTOSITEIbHAS paboTa yyaluxcsi Ha YpoKe U JIoMa.
Oxugaembie pe3yJibTaThbl.
[Tomy4yeHHbie 3HaAHUS AOHKHBI TIOMOYb YUAITUMCS:
a. YCIICIIHO CIaTh 9K3aMEH 10 XUMHUH B HOBOH (hopme;
0. OmpeaeNUThCS B BRIOOPE MHIUBHUIYATbHBIX 00pa30BaTEIbHbIX
notpedbHocTel (nmpodusis o0ydeHus);
B. 3aKpENUTh MPAKTUUECKUE HABBIKK U YMEHUS PELICHUS pa3HOYPOBHEBBIX
3aJIaHUi;

B nporuiecce oOydeHust Ha rPYINMOBBIX 3aHATUAX YydalllUecs IpuoOpeTaroT
cjieayoniee 3 HAHMS:
— 3aKPEIUIAIOT U CUCTEMAaTHU3UPYIOT 3HAHUS 110 OCHOBHBIM pasjeiaM
MIPOMICHHOTO Kypca XuMuu 8-9 kiacca 001meo0pa3oBaTeIbHOM IIIKOJIBL;
— 0TpabaThIBAIOT MPUMEHEHHUE TEOPETUUSCKUX 3HAHUM Ha MPAKTUKE PEIICHHS
3aJIaHUU;
— (opmupyrOIIKe HAYYHYIO KAPTUHY MUPA;
yMeHHUS:
— pelaTh TUIMOBBIE TECTHI PA3HBIX ABTOPOB U JEMOHCTPAIIMOHHON BEPCUU
OUIIU;
— MPOU3BOAUTH PacyeThl XUMHUECKUX 3a/1ad COTVIACHO TPEOOBAHUSIM
denepanbHOro CTAHAAPTA;

@opMbI KOHTPOJIS: OOJOYHBI KOHTPOJb B (hOopME TecTa; perneTHLIMOHHBIN
(TpoOHBIIT) PK3aMEH.

Paznes 1.Ilnanupyembie pe3yJibTaThl 0CBOCHHUS Y4€0OHOI0 MpeaMeTa

3HaTh/ MOHUMATh:

— XHWMHYECKYI0 CHMBOJIUKY: 3HAKH XHMHYECKUX JIJIEMEHTOB, (DOPMYJIBI
XUMHUUYECKUX BEIIECTB, YPaBHEHUS XHUMHUYECKHUX PEaKIUi;

— Ba)KHEHIIIME XMMHYECKHE MTOHITHS: BEIECTBO, XUMHUUECKHUH DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAsI U MOJICKYJIspHAsl MacChl, UOH, KaTHOH,
aHUOH, XMMHUYECKas CBS3b, AJICKTPOOTPUIIATEIHHOCTh, BAJIGHTHOCTb,
CTEIEHb OKUCJIEHUS, MOJIb, MaJIIpHAs Macca, MOJISIPHBIA 00bEM, pacTBOPBHI,
AIIEKTPOJIUTHI U HEIJICKTPOJIUTHI, JIEKTPOJIUTHUUECKAS TUCCOLUALIMS,




OKHUCJIUTENIb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJIEHUE, TEILNIOBOI
3¢ (deKT peaki, OCHOBHBIE TUIIbI pEAKLIUN B HEOPTaHUYECKON XUMUM;

— XapaKTepHbIE PU3HAKN BAKHEHUIINX XUMAYECKUX ITOHATHUMH;

— O CYUICCTBOBAaHMM  B3aUMOCBA3M MEXIY BaKHEUIIMMU
XUMHUYECKUMU NTOHATUSAMU;

— CMBICI OCHOBHBIX 3aKOHOB M TEOPUHM XHMHH: aTOMHO-
MOJIEKYJIIpHAsl TEOpHUs, 3aKOHbI COXPAaHEHUS MacChbl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, nepuoandeckui 3akoH /1. 1. Menneneena

Ymerb:

HasbiBaTh

XUMHUYECKUE AIEMEHTBI; COEAMHEHUS U3YUEHHBIX KJIACCOB HEOPIaHUYECKUX
BEIIECTB; OpPraHMYECKHE BEIIECTBA MO UX (hopMyIie: MeTaH, 3TaH, 3TUJICH,
alleTUIICH, METAHOJI, 3TAHOJL, TJIMLIEPUH, YKCYCHas KHCIIOTa, IIII0K03a, caxaposa.

OO0bSACHATH:

(bu3HUecKuil CMBICI aTOMHOTO (MTOPSIIKOBOT0) HOMEpa XUMHUUYECKOTO 2JIEMEHTA,
HOMEPOB TpYIIIbI U IIeproaa B nepuoanyeckou cucreme .M. Menneneena, k
KOTOPBIM 3JIEMEHT IPUHAIJICHKUT;

3aKOHOMEPHOCTHU U3MEHEHHUS CTPOEHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeiesiax
MaJIbIX TIEPUOJIOB U TJIaBHBIX MOATPYIIMN, a TAK)KE CBOWCTBA 00pa3yeMbIX UMU
BBICIIINX OKCH/JIOB;

CYIIHOCTh TMpoLEcca 3SJIEKTPOJUTHUUYECKOW JTUCCOLMALMM W pEeaKIui
MOHHOTO 0OMEHa

XapaxkrTepu3oBaTh:

XUMUYECKHUE JIEMEHTHI (0T BOJIOPO/Ia /10 KaJIbIIKs) HA OCHOBE UX MOJIOKEHHUS B
MIEPUOANYECKON CUCTEME XUMUYECKUX d1eMeHTOB J[. 1. MenneneeBa u
O0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

B3aHMOCBSI3b MEXIy COCTaBOM, CTPOCHUEM M CBOMCTBAMH BEILECTB;
XAMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB:
OKCHJIOB, KHUCJIOT, OCHOBAHUM U COJICH.

Onpenensitb, Ki1accupuUMUpPOBaThH;

COCTaB BEHIECTB MO Ux (hopmyam;

BAJICHTHOCTb U CTEIIEHb OKUCJIEHHUSI JJIEMEHTA B COCIMHEHNH;

BHJI XUMUYECKOM CBSI3U B COCTMHEHHUSX;

MPUHAJIEKHOCTD BEUIECTB K ONMPEACIEHHOMY KJIACCy COCMHECHUN;

THUIIBl XUMUYECKUX PEAKIINM;

BO3MOKHOCTh MPOTEKAHUS PEeaKIii HOHHOTO OOMEHA.

CocraBasiThb:

CXEMBbI CTPOCHMSI aTOMOB TIepBbIX 20 3JIEMEHTOB Nepuoanueckon cuctemsl /.M.
Menpaeneena;

(bopMyIIbI HEOPTAHUYECKUX COSTMHEHHUM M3yUYEHHBIX KJIACCOB;
YpaBHEHUS] XUMUYECKHUX PEAKIUH.

Oob6pamarbcs:

C XUMHYECKOU MOCY/ION U TaOOPaTOPHBIM 000PYI0OBAHUEM.
pPacrno3HaBaTh ONBITHBIM ITyTEM:



razoo0pa3HbIe BENIECTBA: KUCIOPOI, BOJAOPO/I, YIJIEKUCIBINA ra3, aMMHUAK;
pacTBOpPHl KHCJIOT W IIEJIOYEH MO HM3MEHEHHUIO OKpPacKU MHIUKATOPA;
KHUCJIOTHI, IIIEJIOYH U COJIM 110 HAJIMYHUIO B UX PacTBOpPAX XJIOPHU/I-, CyIbdart-,
KapOOHAT-HOHOB Y MOHA aMMOHHS.

BourunciaarTn:

MacCCOBYIO JIOJII0 XUMHYECKOT0 3JIEMEHTa Mo PopMyJie COCTMHEHNS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;

KOJIMYECTBO BEIIECTBA, 00HEM MIIM MACCy BEIIECTBA MO KOJUYESCTBY BEIIECTBA,
00BEMY WJIH MacCe PEareHTOB WU MPOIYKTOB PEAKITUH.

Hcnonb3oBaTh NpUOOPETEHHbIE 3HAHUSI U YMEHUSI B IPAKTUYECKOMH
eATeJHLHOCTH U NOBCeIHEBHOI KU3HU IJIs1:

0e30macHOro oOpalleHus ¢ BeIIeCTBaMHU U MaTeprajaMu B TOBCEAHEBHOM KU3HU
Y TPAaMOTHOT'O OKa3aHUs MEPBOIl MOMOILU IPU 05KOTAaX KUCIOTAaMH U LIEI0YaAMU;
OOBSICHEHHSI OTAEIBHBIX (PAaKTOB U MPUPOAHBIX SIBICHUM;

KPUTHYECKON OLIEHKH MH(OPMALIUU O BEILIECTBAX, UCIOJIb3YEMBIX B OBITY.

Paznea 2. Coaep:kanue y4eOHOIro npeamera

PA3JIEJI 1 BEHIECTBO (10 u)

Crpoenue atoma. CTpOCHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20
AIEMEHTOB nepuoanyeckon cucremsl . Menaeneesa. CoBpeMeHHbIE
MPEACTABICHUS O CTPOEHUHU aToMa. J[BH)KEHHE JIEKTPOHA B aToMe. ATOMHAst
op6uTtains. [locinenoBaTenbHOCTh 3aMIOHEHMS JIEKTPOHHBIX 000JI0YEK B aTOMAX.
DNEeKTpOoHHBIE U rpaduueckue GopMysbl aTOMOB JIEMEHTOB.

PaboTa ¢ Tp€eHUPOBOYHBIMH TECTAMH T10 TEME.

[leprnoanueckuii 3aKOH ¥ IEPUOIMYECKAS] CUCTEMA XUMUYECKUX 3JIEMEeHTOB JII.
Menpaeneesa. [ pynibl U NEPUOIBI IEPUOANYECKON CUCTEMBI. PUZNUECKUN CMBICIT
MOPSJIKOBOIO HOMEpPa XUMHYECKOTO JIEMEHTa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX COCJIMHEHUH B CBSI3M C MOJIOKEHUEM B TIEPUOUYECKON
CUCTEME XUMHUYECKHUX 3JIEMEHTOB. XapAKTEPUCTUKA XUMHUYECKUX CBOWCTB
3JIEMEHTOB TJIABHBIX MTOJTPYIII U MIEPUOAUYHOCTh NX U3MECHEHHUS B CBETE
AIIEKTPOHHOTO CTpoeHus aroMa. OO0Ias xapakTepUCTHKA PJIEMEHTAa Ha OCHOBE €T0
IOJIOKEHHMs B iepuoandeckon cucreme J[. . Menneneesa.

PaboTa ¢ TpeHUPOBOYHBIMU TECTAMU T10 TEME.

CrtpoeHue BelnecTB. XUMUYECKas CBSI3b: KOBaJEHTHAs (MOJIsIpHas U
HETOJIsIpHAast ), MIOHHAs, MeTAJNTNYecKasi. XHUMHUUYECKas CBsi3b aToMOB. KoBanieHTHas
CBsI3b M MexaHu3M e€ oOpa3zoBanus. [lonspHas 1 HeTOIsIpHAS KOBAJICHTHAS CBA3b.
CBolicTBa KOBAJICHTHON CBSI3U. JJIEKTPOHHBIE U CTPYKTYPHBIC (DOPMYJIIBI BEIIECTB.
HNonnas cBs3b 1 Mexanu3M e€ oOpazoBanus. CBOCTBAa HOHOB. MeTanieckas
CBSI3b.

[Tpaktrueckoe 3anstre. COCTaBICHHUE PICKTPOHHBIX M CTPYKTYPHBIX (hopmy
BEILIECTB.



BaneHTHOCTh XUMUYECKUX 3JIeMEHTOB. CTENeHb OKUCICHUS XUMUYECKUX
aJieMeHTOB. BaneHTHble a5iekTpoHbl. BaneHTHOCTh. BaneHTHbIE BO3MOXKHOCTH
aToMoB. CTereHb OKUCIICHHUS.

[Ipaktuueckoe 3anstre. CocTaBlI€HUE FIEKTPOHHBIX U CTPYKTYPHBIX (popmyt
BEIIECTB.

[IpocTeie u cioxHbie BemecTBa. OCHOBHBIE KJIAaCChl HEOPraHUYECKUX BEIIECTB.
Homenknatypa Heopranndecknx coeanHeHnid. Kitaccudukanms BemecTs:
MIPOCTHIE M CIIOKHBIC, METAJUTBI M HeMeTayuThl. Kitaccudukanus HeopraHndecKux
BEIIECTB, X T'eHEeTUYECKas CBA3b. HoMeHkmaTypa, kiaccuukaiys OKCUI0B,
KHCJIOT, COJICH U OCHOBAHMUM.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMU T10 TEME.

PA3JIEJ 2 XUMHYECKASI PEAKIIUSA (10 1)

XuUMHYECKasi peakius. YCIOBUA U TMPU3HAKKA TPOTEKAHUS XUMHYECKUX
peakuuii. Xumuueckue ypapHeHusl. CoXpaHEHHE MacChl BEIIECTB ITPU XUMHUYECKUX
peakuusx.

dusznveckue U XuMuueckue sipjaeHus. CpaBHEHUE NMPU3HAKOB (DU3NUYECKUX U
XMMHUYECKUX siBJicHUU. Hanncanue ypaBHEHNE XUMAYECKUX PEAKIINI, PACCTAHOBKA
K03(PUIIMEHTOB. 3aKOH COXPAaHEHUSI MACChI BEIIECTB.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU 10 TEME.

Knaccudukanuss XuMUYECKUX pEakIUil MO pa3IUYHbIM TPU3HAKAM:
YUCIy U COCTaBY HCXOJHBIX W TMOJYYECHHBIX BEIIECTB, W3MECHEHUIO CTEICHEU
OKHCJICHUS XUMUYECKUX 3JIEMEHTOB, MOTJIOMICHUIO U BBIJICIICHUIO YSHEPTUU.

Paznnunbie knaccuukammym XMMUYECKUX PeaKIuid, TpUMEpHI.

Pabora ¢ TpeHUPOBOYHBIMHU TECTAMH.

DJIEKTPOJUTHI u HEAJIEKTPOJIUTHI. Kartuonsl " AHUOHBI.
DIeKTpOIUTHYECKass JUCCONMAIMs KHUCIOT, IMejJoded W cojied (CpeaHHuXx).
DJIEKTPOIUTHI U HEDJICKTPOJIMUTHI. DJICKTPOJIUTHUYECKAS TUCCOIMAIUS B pacTBOpax
1 paciiaBax. Pojb BOJbI B Mpoliecce JIEKTPOIMTHYECKON aucconuanuu. CTeneHb
nucconmanuu. KoHncranra aucconuanui. XMMHUYECKHE CBOMCTBA KMCIOT, COJICH U
OCHOBAHUU B CBETE TEOPUU AJIEKTPOJUTHUECKON TUCCOLUALUU.

Pabota ¢ TpeHUPOBOYHBIMHU TECTAMH.

Peakuyu nonHoro oOMeHa M ycioBusl Ux ocyiiecTBiaeHus. CocraBpieHue
MOJICKYJISIDHBIX U MOHHBIX YPaBHCHMH. YNpPaKHEHUE HA HAMKMCAHUE YPABHEHMI
peaxIuii HOHHOTO OOMEHa.

OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIE  PEAKIINH. Oxucnourenp H
BOCCTAQHOBUTEIIb. IIporieccel oOkucaeHHS M BoccTaHOBieHHUs. (CocTaBlIeHUE
ypaBHeHuit OBP: Meron snexkTpoHHOro 6anaHca ¥ METOJ| MOJypeakiuii (MOHHO-
AIIEKTPOHHBIN METOJ).

[Ipaktnueckoe 3ansitue. CocrtaBienne ypaBHenuit OBP  metomom
AJIEKTPOHHOTO OajaHca M METOJIOM TOJypeakiuil. YTpakKHEHHWE Ha COCTaBJICHUE
YPaBHEHUM OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.



Xumuueckue  cBoiicTBa  kucioT. Homenknartypa, kiaccudukaus,
XUMHUYECKUE CBOMCTBA U CIIOCOOBI MOTYUYEHUSI KUCIIOT.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

XUMHUYECKHUE CBOMCTBA coJen (cpenHuX). Howmenxkiarypa,
KJaccu(ukanys, XMMUYECKUe CBOMCTBA U CITIOCOOBI MOTYUYEHUS COJICH.

PaboTa ¢ TpeHUPOBOUHBIMH TECTAMHU.

B3anMOCBS3p pa3sIMYHBIX KIACCOB HEOPTAHUMYECKHUX BEILECTB.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHNM.

[Ipaktnueckass paborta. BblmonHeHWe  yNpa)KHEHHd Ha  LEMOYKY
IIPEBPAILECHUN.

[lepBoHauanibHble  cBeneHHss 00  opraHudeckux BemectBax. CocTaB
opraHvyeckux BewecTB. [IpuuMHBI MHOrooOpa3usi OpPraHUYECKUX BEILIECTB.
[IpencraBienne o pa3BEPHYTOM U COKpAIIEHHONW CTPYKTYpHOU dopmyre
OpraHWYECKUX BEHIECTB. POJb OpraHMyYecKUMX BEUIECTB B MPUPOAEC U KHU3HU
YeJI0BEKA.

YraeBogopoasl MpeneNbHbIE W HENpENeibHbIE: METaH, ASTaH, JTUJIEH,
aleTUJICH.

CoctaB ¥ HOMEHKIATYp YIJIEBOJOPOJIOB psga MeTaHa. XUMUYECKHUE
CBOMCTBa TpEACNbHBIX YIVIEBOJAOPOAOB (Ha mpuMepe wetaHa). CoctaB u
HOMEHKJIaTyp HENpEeJeIbHbIX YIJIEBOJOPOJIOB psla 3THICHA, HX (U3UUYECKUE
CBOMCTBAa. XHMMUYECKHUE CBOMCTBA HEMPEACIBHBIX YIJIEBOAOPOIOB (HA MpUMeEpe
TWIEeHa). Peakuuu mnoauMepu3alMd U BBICOKOMOJIEKYJISIPHBIE — BEILECTBA
(momumepsl).

Kucnopoaconepxaiue BelecTBa: CIUPTHI (METAHOJ, STAHOJ, TJUIIEPUH),
KapOOHOBBIE KUCIOTHI (YKCyCcHast u creapuHoBasi). [lonarue o QpyHKIIMOHATIBHON
rpynne. CoctaB, HOMEHKJIATypa, PU3NUECKHE U XUMUYECKHUE CBOMCTBA CIIUPTOB.
[IpencraBienre O MHOTOATOMHBIX CHHUPTax HAa OpUMEpe  TJIULEpPHUHA.
[IpencraBnenne o kKapOOHOBBIX KMCIOTaX M peakiuu srepudukanun. KapooHoBbie
KHCJIOTBL. DHU3NYECKHEe M XUMUYECKHE CBOMCTBA YKCYCHOW KHCJIOTBHI, €€
MIPUMEHEHHUE.

buonornyecku BaskHbIE BENIECTBA OCIKH, JKUPHI, yrieBobl. [ToHsTHE O
cinoxHbIX 3¢upax. Kupsl. CocTaB MOJIEKYI )KUPOB, UX (PU3NUECKUE CBOMCTBA U
npuMeHeHue. buonornueckas GyHKIMS )KUPOB. YTIEBOAbI, UX COCTaB,
bu3nUecKue CBOICTBA, HAX0XKICHHUE B MPUPOJIE, TPUMEHEHUE U OMOJOrnYeCKast
pOJIb.

PA3JIEJI 4 METO/IbI IO3HAHUS BEHIECTB U XUMHNYECKHUX
SBJEHUI. DKCIIEPUMEHTAJBHBIE OCHOBBI XUMHWH (14 u)

[IpaBuna Ge3zomacHOW pabOTHI B MIKOJIBHOU Jlaboparopun. JlabopaTopHas
nocynga ©  obopymoBanue. PasmeneHume cMecei W OYMCTKA  BEIECTB.
[TpuroroBienue pactBopoB. OmpeneneHrne XxapakTepa Cpelibl pacTBOpa KHUCIOT U
IeJI0YEH C TOMOIIBI0 MHANKATOPOB. KaduecTBeHHBIC peakiny Ha HOHBI B paCTBOPE
(xmopun-, cynbdar-, KapOOHAT-MOHBI, HOH aMMOHHUS).



ITonyuenue

ra3000pa3HbIX

BCIICCTB.

KauecTBeHHBIE

peakuuu Ha

razoo0pa3Hble BenlecTBa (KUCI0PO/1, BOJOPO, YTIEKUCIIbIN Ta3, aMMHUAK).
[IpoBeaenue pacueToB Ha OCHOBe GOpPMYJI M YypaBHEHHM peaxiui.

Pemenue 3agau.

Brruncnenus MmaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

Brruncnenus MmaccoBoil 10J11 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Bbruncnenne KoiauuecTBa BELIECTBA, MacChl WIM OObEMa BEILIECTBA I10
KOJIMYECTBY BEILECTBA, Macce WM 00BEMY OJHOIO U3 PEAarcHTOB WM IPOIYyKTOB

peaKunu.
Paznen 3. KajienaapHo-TeMaTH4yecKoe IJIaHMPOBaAHUE
Ne Tema 3anATUA Teoperunueckue IIpakTHyecka Mara
BOINPOCHI s1 4aCTh NpoBeIeHMSsI
Ilnan | dakr
CrpoeHnne atoMa. | ATOMBI U MOJIEKYJIBL. BrinonHenue
XHUMHUYECKUHN DJIEMEHT. TECTOBBIX
Crpoenue aroma. 3aJaHUM.
CrpoeHne 2eKTpOHHBIX
000JI0YeK aTOMOB
nepBbIX 20 37EMEHTOB
MIEPUOINYECKOMN
cuctemsl J1.1.
MeHnpeneena.
Ilepunonnueckun | Ilepuoanueckuii 3aKoH 1 | XapaKTEPUCTH
3aKOH U | IeproANYECcKasi CHCTEMA | Ka DJIEMEHTOB.
[lepuonnueckast | XMMHAYECKUX JIEMEHTOB | CpaBHEHHUE
cucTeMa JI.1. Menpeneena. CBOMNCTB
XAMHAYECCKUX I'pynmbel ¥ MEpUOJBI | DJIEMEHTOB U
DJIEMEHTOB MEPUOTUYECKOU UX COCTMHEHNN
.M. MenpaeneeBa | cucteMbl. DOU3HUECKUN | B CBI3M C HX
CMBICIT MOPSIIKOBOTO | MOJIO)KEHUEM B
HoMepa  xumuueckoro | [IC.

snemenTa. CBs3p II3 m
Ctpoenus atoma.
3aKOHOMEpPHOCTHU
W3MEHECHMS CBOMCTB
3JIEMEHTOB U UX
COCIUHECHUH B CBSI3U C
ITOJIO’KEHUEM B
IIEPUOIUYECKON CUCTEME
XAUMHYECKHUX DJIEMEHTOB.

Beimonnenue
TECTOB.




3-4. Crpoenue Crpoenue BelecTB. | OnpeneneHue

BEIIECTBA. Xumuueckas CBS3b: | TUIIA
KOBaJICHTHAsl (IMOJSIpHAS | XUMUYECKOU
U HEMoJIApHas), HOHHAs, | CBSI3U u
MeTauInyecKasl. CBOICTB
Kpucrammmueckue BEIIECTBA  TIO
PELIETKH. XUMHYECKOU
AmoTtporws. dbopmye.
B3anmocBs3p crpoeHus | Bemmonnenue
Y CBOMCTB BEILIECTB. TECTOB.

5-6. CreneHb BajentHocTb Onpenenenue
OKHUCIICHUS U | XUMHUYECKHUX 3JIEMEHTOB. | BAJIECHTHOCTU M
BAJICHTHOCTb. Crenenb OKHCIICHHUS | CTEIIEHU

XUMUYECKUX 3JIEMEHTOB | OKUCJICHUSA
AJIEMEHTOB B
HEOPTaHUYECKH
X
COCIMHEHUSX.

7-8. Knaccuduxanus | Knaccuduxanus CocraBienue
HEOPTaHUYECKUX | HEOPTaHMYECKUX dbopmyn 1o
BEILECTB. BEILECTB. Ha3BaHUSIM.

[IpocTeie U CIIOXKHBIE BrinonHenue
BeliecTBa. OCHOBHbBIE TECTOBBIX
KJIACChl HEOPTaHUYECKUX | 3aJJaHUIA.
BEILECTB.

Homenknarypa(MexayH

apoJiHas v

HCTOPUYECKAS)

HEOPTaHUYECKUX

COECIVHEHNH.

Q. Xumuyeckas Xumuyeckasi peakiusi. JlaGopatopHas

peakius VYcnoBus U npusHaKu pabora
MIPOTEKAHUS
XUMHYECKUX PEAKIIUH.
XUMHUYECKHE
ypaBHeHus. CoxpaHeHue
MaccChl BEIIECTB MPU
XUMUYECKUX PEAKIHUAX.

10-11. Knaccuduxanusa | Knaccudukarms Brinonxenue
XUMHUYECKUX XUMUYECKUX PEAKIIUN 1O | TECTOBBIX
pEaKiuu. pPAa3JIMYHBIM NPU3HAKAM: | 3aJJlaHUU.

YHCIy U COCTaBY




HCXOAHBIX U
IMOJIYUCHHBIX BCIICCTB,
W3MEHECHHUIO CTCICHEH
OKHCJICHHUA XUMHYCCKUX
QJICMCHTOB,
IIOTJIOIICHUIO U
BBIICJICHUIO SHCPTIUH.

12-13. OxucnurensHo— | Crenenu okucinenus. | [Ipaktukym:
BOCCTaHOBUTENb | OKHUCITUTETH 1 | COCTaBJICHUE
HBIC PEaKIIHH. BOCCTAHOBUTEb. ypaBHEHUH
OKucnuTeNnbHO- OBP.
BOCCTAaHOBUTEJIbHbBIC Brinonnenue
pEaKIuu. TECTOBBIX
Meton ~ 3JE€KTPOHHOTO | 3aJaHUM.
OasaHca.
14-15. XUMHAYECKUE Xumuueckue cBorcta | Jlekmus.
CBOICTBA MPOCTBIX BELIECTB- Brinonnenune
MIPOCTHIX HEMETAJUIOB: BOJIOPOAA, | TECTOBBIX
BCIIECTB KHCIIOPOJIa, TaJIOTEHOB, | 3aJaHUM.
cepsl, a3oTa, Gpocdopa,
yTaepojia, KpeMHUS.
16-17. XHUMUYECKHE Xumuyeckue cBorictBa | [Ipaktukym
CBOICTBA OKCHUJIOB: OCHOBHBIX, Brinonnenue
CJIOHBIX aM(pOTEPHBIX, TECTOBBIX
BCIIECTB. KHCIIOTHBIX. 3aJIaHUH.
18. I'eneTnueckue B3anmocBsa3b OcyuiecTBiaeHA
CBSI3H. Pa3TUYHBIX KJIACCOB e IIETIOYCK
HEOPTaHUYCCKUX MIPEBPAIICHHM.
BCIIECTB.
19-20. Xumuyeckas [IpaBuna 6e3omacHo JlaGopaTopHas
nabopaTtopus. paboThI B IMIKOJILHOMN pabora
nabopaTopuu. Brinonxnenue
JlaGopaTopHas 1mocysia i | TECTOBBIX
o0opy0BaHUE. 3aJIaHuH.

YucTtele BelllecTBa U
cMecHu

Pa3nenenue cmece u
OYMCTKA BEIISCTB.
ITIpurorosienue
pPacTBOPOB.




21-22.

KauecTBeHHBIE
peakIuu

Omnpenenenue xapakrepa
CpeIbl pacTBOpa KUCIOT
U IIeJI0YeH C MOMOIIBIO
WHIUKATOPOB.
KauecTBeHHBIC peaKIiu
Ha WOHBI B PaCTBOPE
(xmopun-, cynbdar-,
KapOOHAT-UOHBI, HOH
aMMOHHUS).

JlaGoparopHas
paborTa.
Brimonnenue
TECTOBBIX
3aJIaHUMN.

23.

["a3000pa3HbIe
BEIIECTBA

[lonyuenne
ra3000pa3HbBIX BEIIECTB.
KauectBenHble peakuuu
Ha ra3000pa3HbIe
BelecTBa (KUCIopo,
BOJIOPO/I, YIIICKHCIIBIN
ra3, aMMHaKx).

IIpakTnueckas
pabora.

24-25.

Pemenue 3amgau.

[IpuMeHeHune 3HaHuI
JUISL PELICHUS 3aJaHUM C
YMCTBEHHBIM
AKCIIEPUMEHTOM.

Breimonaenue
3aJITaHUH.

26.

[IpoBeneHue
pacyeToB Ha
OCHOBE (popmyiI.

Breruncinenust MaccoBou
JIOJIA XUMHUYECKOTO
DJIEMEHTA B BEIIECCTBE.
Brruncienust MaccoBou
JIOJIM PACTBOPEHHOTO
BEIIECTBA B pacTBOPE.

Penienue
3aj1ad.

217-28.

IIpoBeneHue
pacyeToB Ha
OCHOBE
ypaBHEHUI
peaxKuui.

Brruucnenue
KOJINYECTBA BEIICCTBA,
MaccChl MJIM 00beMa
BEIIIECTBA 110
KOJIMYECTBY BEIIECTBA,
Macce Uil o0beMy
OJIHOTO U3 PEareHToB
WJIM TIPOAYKTOB
peaKIuu.

Penienue
3aj1a4.

29-30

OKMCIIUTEIBHO-
BOCCTAHOBUTEID
HBIE PEaKIUU

Onpenenenue
BOCCTAaHOBUTES,
OKUCITUTEII,
ypaBHUBAaHHE METOIOM
AJIEKTPOHHOTO OajaHca

Pemenune
YpaBHEHUH




31

TEXHUKa N3yuyenue unctpykuuu Kk | Jlaboparopnas
0e30macHOCTH MPaKTUYECKON YacTH pabora

pu OI'D, B3anmoaHan3

BBITIOJIHEHUU MIPOBEICHHUS

MPaKTUYECKON HKCIIEpPUMEHTA

yactu OI'D

32-34 Anpobanusa OI'D

10 XUMHH

Hcnonb3oBaHHas TuTeparypa:
1.Joo6potun J1.1O., KaBepuna A.A., ['onuapyk O.}O. 'ocynapcTBeHHast uToroas
aTTecTallus BBIMYCKHUKOB 9 Kilacca B HOBOM dopme. Xumus. 2023. — M.
«nremnexr-Lentp», 2011.
2.Kopomenko A.C. 'MA 2011. Xumus. 9 knace. ['ocynapcTBeHHass NTOroBas
artectaius (B HoBoi (popme). Turnoseie TecToBbIe 3a1anud. — M.: MI3naTenscTBO
«DK3aMen», 2024.
3. KontponbHo-uzmepurenbabie Matepuaibl. Xumus: 9 kiace / Coct. H.II.
Tpoery6osa. — M.: BAKO, 2011.
4. KoHTposbHO-U3MepuUTenbHble MaTepuaibl. Xumusi: 8 kinacc / Coct. H.IT.
Tpoery6osa. — M.: BAKO, 2011.
5.Hosommnckuii 1.W. Tunel xumMmudeckux 3aa4 U crocoObl ux pemenus. 8-11
KJIaCC:
VYuebHoe mocobue s 061eo0pazoBaTenbHbIX yupexaeHuit. — M.: OO0
«M3parenscTBO OHMKCY, 2006.
6.0ranecsH O.T. PykoBoacTeo no xumuu nocrynaromum B BY3e1: CipaBounoe
rmocooue. — M.: Beicmag mkona, 1991.
7.11amoBa M.O. YuumMcs pemiath pacu€THBIE 3a4a4M 10 XUMHUU: TEXHOJIOTUS U
anroput™msel pemenus. — M.: llIkonbHas npecca, 2003.
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