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Pabouast nporpamma 0CHOBHOIO 00111ero 00pa3oBaHus

M0 XUMHH
8-9 ki1accesl PI'OC 000

1. IosicHUTEIbHAS 3AMMCKA

Crartyc 10KymMeHTa

[Iporpamma o XMMuM AJi1 OCHOBHOM IIKOJIBI MpeIHA3HAUEHA /ISl yJamuxcs 8-9
kiaccoB MBOY Kouetosckoii COIL, u3ydaromux npeaimMeT XUMHUsl.

HopmaTuBHBIE IPaBOBbIE TOKYMEHThI

PaGouas mporpamma mo xumuu 8-9 Kjacchl JJIsi OCHOBHOM WIKOJIBI COCTaBJIEHA B
COOTBETCTBHH C

Koncturyuueit Poccuiickoit @enepaiuu (ct.43);

denepanbHbIM 3aKOHOM OT 29 nekadpst 2012 1. Ne 273-D3 «O6 obpa3oBaHuU B
Poccuiickoit @enepaunmn»;

[Ipukaz MwunoOpuayku ot 17.12. 2010r. Ne 1897 «OO6 yTBepkIeHUU W
BBeeHnH B nerictBue GI'OC OOOy;

[Tpuka3 Munobpuayku ot 17.05.2012 Ne 413 «O0 yTBep>KI€HUU | BBEICHUU B
nevicteue ®I'OC cpennero( MoJHOro0) o0IIEro 00pa3oBaHUIY;

[MTucemo MunucrtepctBa obpazoBanust 1 Hayku PD ot 19 ampens 2011r. Ne03-
255 «O BBemenuu (eaepalbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHAapTOB OOIIETO 00pa30BAHUSY;

denepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTENBHOIO CTaHIApTa OCHOBHOTO
obmero oOpa3oBanus (mpukaz MuHucrtepcTBa 0Opa3oBaHMs H  HAYKH
Poccuiickoit ®eaeparuu ot 17 nexadps 2010 r. Ne 1897);

OdenepanbHbld MEpEYCHb YUYEOHUKOB, PEKOMEHJIOBAHHBIX (IOMYIIEHHBIX) K
UCTIONIB30BaHUI0 B 00pa3oBaTeIbHOM  MpoOIlecCeE B 00Pa30BATEIBHBIX
YUPEKIACHHUSIX, PEAUTH3YIOIINX TPOTrPAMMBI O0IIETO 00pa30BaHUS;

VYuebnsiit mnan M3ocumoBckoro pummana MBOY Kogerosckoit COIII Ha 2016-
2017 y4eOHsbIit TO.

[Iporpamma Kk ydeOHMKaM 1Mo XuMuH I 8-11kmaccoB 00meoOpa3oBaTeIbHBIX
yupexxaenuid aptopa O.C. N'abpuensna (M.: Ipoda).

CTpyKTypa 10KyMeHTAa
TekcT pabodeit mporpaMMbl BKIIOYAET B C€0s CIASAYIOMNE CTPYKTYPHbIE KOMITOHEHTHI:
1. TlossicHuTEenBbHAS 3aIIMCKA;



OO6m1as xapakTepucTUKa yueOHOro MpeIMeTa;

Onucanue MecTa mpeaMeTa B yaeOHOM TUTaHE |

[TnarupyemMble pe3yabTaThl H3yUYCHUS YIC€OHOTO MPEIMETA;

Conepxanue yueOHOro MpeIMeTa;

Y4eOHo- TeMaTHYCCKUH IIaH;

Onucanue yueOHO-METOUIECKOTO M MaTePHAILHO —TEXHUYECKOTO 00eCTICUeHNUS
00pa30BaTeIBLHOTO MPOLIECcCa;

8. Ilnmanupyemble pe3yJIbTaThl H3YYCHHS Kypca XUMUU B OCHOBHOM IITKOJIC.

No ko

OcHoBHOE 00111€e 00pa3oBaHHe — BTOpasi CTyleHb oOuiero odpazoBanus. OnHON U3
BKHEUIIIUX 3aJ]1a4y 3TOTO dTara SBJISETCS MOJATOTOBKAa 00YyUYaroImMUXCsi K OCOZHAHHOMY U
OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO W mnpodeccuoHabHOro myTH. OOyuaroniuecs
JOJDKHBI  HAy4YUTHCS CAMOCTOSITEIBHO CTAaBUTh MLEIM W ONPEAEHATh MNYyTH MX
JOCTHXKEHUSI, UCIIOJIb30BaTh MPUOOPETEHHBIN B IITKOJIE OMBIT JEITCIIBHOCTU B PEAIbHOM
KU3HH, 32 paMKaMu y4eOHOro mpoliecca.

Heabo peanu3anuu OCHOBHOM 00pa30BaTeNIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus TO Y4YEOHOMY NPEAMETY «XUMHs» SBISETCS YCBOCHHUE COJICPKAHUS
npeaMeTa M JOCTHKEHUE OOYYarOUMMUCS Pe3yJIbTaTOB WM3yUYEHUs] B COOTBETCTBUU C
tpeboBanusiMu OI'OC ocHOBHOro 00IIero 00pa3oBaHUs U OCHOBHOM 00pa30BaTEIIbHOM
IporpaMMbl OCHOBHOT'O OOIIETO 00pa30oBaHMUsI.

3agayuM u3yuyeHUss XUMHHM Ha CTYIEHM OCHOBHOTO 00IIero oOpa3oBaHUs, KOTOpPHIC
(bOpMUPYIOTCSI HA HECKOJIBKUX YPOBHSX:

(¢opmupoBaTh y 00yJaronuxcsi yMeHusi BUAETh U TTOHUMATh [IEHHOCTh 00pa3oBaHus,
3HAYMMOCTh XMMHUYECKOrO0 3HAHUS [JI1 KaXJOro YeJIIOBEKAa HE3aBUCHMO OT €ro
npodeccuoHaIbHOM IeATeTbHOCTH;

¢dopmupoBaTh NpeACTABICHUI O XMMHUYECKOM COCTABISIONIEH €CTECTBCHHOHAYYHOU
KapTUHHBI MHpa; YMEHHUS OOBACHATH OOBEKTHI M TMPOIECCHl  OKpYyKaromen
NEUCTBUTEIIBHOCTH, UCIIOJIb3YS ISl ITOTO XUMUYECKHUE 3HAHMUS;

OBJIaJIeBATh METOJAMHU HAYYHOTO TMO3HAHUS I OOBSICHEHUS] XUMUYECKUX SIBICHUN U
CBOMCTB BEIIECTB, OLICHKU POJIM XUMUU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUM H
MOJyYEHUU HOBBIX MaTEpPUAJIOB;

BOCHUTBHIBATH YOSKJIEHHOCTh B TMO3UTHUBHON POJM XUMUHM B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH TPaMOTHOTO OTHONICHHWS K CBOEMY 370POBBIO U
OKPY’KAIOIIEH CPEAE;

NPUMEHSITh TIOyYeHHbIE 3HAaHUA [JIs1 O€30MacHOr0 HCIONBb30BAHUS BEIIECTB U
MaTepuaoB B OBITY, CEJILCKOM XO3SIICTBE U HA MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX
3a71a4 B ITIOBCEHEBHOM KU3HU, NIPEAYNPEKIACHUS ABICHNUN, HAHOCSIIIUX BPEl 3I0POBBIO
YEJIOBEKA U OKPYKAIOUIEH CPEJE;

pa3BUBATh [IO3HABATENBHBIC  WMHTEPECHI,  MHTEIUICKTyaJIbHbIE W TBOPYECKHE
CIIOCOOHOCTH yYalluXcsl B MPOLIECCE U3YYEHUS UMU XUMHUYECKON HAyKH M €€ BKJIaJa B
COBPEMEHHBIN HAyYHO-TEXHUUYECKU MPOrpecc;

(popmMupoBaTh BaKHEWIIINE JOTMYECKUE OMNEpAlMU MbIIJICHUS (aHalu3, CHUHTE3,
00001IeHe, KOHKpETU3alusi, CPaBHEHHE W [p.) B IMpolleCCE€ MO3HAHUS CUCTEMBbI
BAXKHEUIINX TOHATUH, 3aKOHOB M TEOPUM O COCTaBe, CTPOCHHMM M CBOMCTBAX
XUMHUYECKUX BEIIECTB;

OBJIaIeBATh KIIOUYEBbIMU KOMIIETCHUUSIMU (yueOHO-TI03HaBaTEILHBIMU,



MH(OPMAIMOHHBIMU, IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMH ).
2.001mas XxapaKTepuCTHKA y4e0HOI 0 peaMeTa

B cootBercTBUM ¢ DeAepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOrO  oOmiero  oOpa3oBaHUs  ydyalluecs JOJDKHBl  OBJAJETh  TaKUMU
MO3HABATEIbHBIMU YUY€OHBIMHU ACHCTBUSAMH, KaK yMEHHE (OPMYIHPOBATH NMPOOIEMYy U
TUIOTE3Yy, CTaBUTh LIEJIM M 3aJaud, CTPOUTH IUIaHbl AOCTHMKEHUS L€ M peleHus
MOCTABJICHHBIX 3a/1ay, MPOBOJUTH 3KCIEPUMEHT U Ha €ro OCHOBE JeNaTh BBIBOJLI U
YMO3aKJIIOUEHUs, MPEJCTaBIATh UX U OTCTAauBaTh CBOIO TOUKYy 3peHus. Kpome Toro,
yyauiuecs JOJDKHBI OBJAJETh NpPUEMaMH, CBSI3aHHBIMH C OIPEACICHUEM TOHSATUMN:
OrpaHUYMBaTh MX, ONMMCHIBATh, XapaKTepU30BaTh M cpaBHHUBaTh. ClenoBaTeIbHO, MPHU
U3yYeHUH XUMHUU B OCHOBHOM IIKOJIE Yy4allUMecs JOJDKHBI OBJAAEeTh Y4eOHBIMU
JNEUCTBUSIMU,  TO3BOJISIOIIMMU UM JIOCTMYb  JIMYHOCTHBIX, TNPEIMETHBIX U
METanpeMETHBIX  00pa3oBaTelIbHBIX  pe3ynbTaToB. (OCOOEHHOCTH  COJEpPIKAHUS
oOy4eHHs] XMMHUH B OCHOBHOM IIKOJIe 00YCIIOBJIEHBI CHEU(PUKON XUMUU KaK HAyKH U
MOCTaBJIEHHBIMU 3ajadyaMid. OCHOBHBIMHU TMpOOJEMaMU XUMHUU SIBISIOTCS U3Y4YCHHE
COCTaBa W CTPOEHHUS BEIIECTB, 3aBUCHUMOCTH HMX CBONCTB OT CTPOECHUS, MOJyYEHHE
BEIIECTB C 3a/JaHHBIMU CBOMCTBaMU, UCCJIEIOBAHUE 3aKOHOMEPHOCTEH XWMHUYECKHUX
peakuMii W TyTeW ympaBieHUS ~ MMM B IeNAX ~ TOJYyYEHHUS  BEIEeCTB,
MaTEpHUaIOB, IHEPTUU.
[Ipennaraemoe moco0ue MO XUMHUM PACKPBIBAET BKJAJ Y4YeOHOro mpenMeTra B
JIOCTH)KEHUE I1IeJIe OCHOBHOrO OOIIero o00pa3oBaHMs W OINpeAeNseT BaKHeHIne
coJiepKaTeNIbHbIC JINHUM TpeMeTa:

e «BEIIECTBO» — 3HAHME O COCTAaB€ M CTPOEHUHU BEIIECTB, MX CBOWCTBAX H

OMOJIOTUYECKOM 3HAYEHUU;
o «XMMHYECKas peaklus» — 3HaHHE O MPEeBpALICHUSX OJHMUX BEIIECTB B APYTHeE,
YCIOBUAX MPOTEKAHMS TAaKUX MPEBPALIEHUN U CIIOCO0aX YIPABICHHS PEAKIUIMU;

e (IIPUMCHCHHC BCHICCTB» — 3HAHHC H© OIIbIT 0€e30IacHOTo 06paHICHI/I$I C
BCHICCTBAMHU, MAaTCpHalaMH M IIPOHCCCaAMU, HGO6XOI[I/IMI>IMI/I B 6I)ITy N Ha
IMPOU3BOACTBC;

e (3BIK XMMHW» — OINEPUPOBAHUE CUCTEMOM BAKHEUIINX XUMUYECKUX TMOHSATHM,
3HAHUE XUMHUYECKOW HOMEHKJIATYpbl, T.€. HUX Ha3BaHusi (B TOM 4YHCIE U
TPUBHUAJIIbHBIC), BIAJEHUEC XUMHUUYECKOW CUMBOIMKON (XUMUYECKUMU (hopMyamMu
U ypaBHCHHUSAMH), a TAKXKe IpaBuja IepeBoja MH(POpMAIWM C €CTECTBEHHOTO
sI3bIKa Ha SI3bIK XUMUU U OOPaTHO.

[TockOJIbKY OCHOBHBIE COJIEp)KATEIbHBIC JMHUU IIKOJBHOIO Kypca XUMHH TECHO
neperieTeHsl. B mporpaMmme cosep:kaHue MpeacTaBiIeHO HE 10 JUHUSM, a 10 pa3JiesiaM.
3HAYUTEIIBHOE MECTO B COJICP)KAHMH Kypca OTBOIUTCS XMUMHUUYECKOMY SKCIIEPUMEHTY.
OH mno3BoJsiseT copMUPOBATh Yy YyUAIIMXCS CHCIUAIbHBIE TPEIMETHBIE YMEHUS
paboTaTh ¢ XMMHYECKUMHU BEIIECTBAMH, BBITIOIHATH MPOCTHIE XUMHYECKHUE OIBITHI,
Hay4uTh UX O€30MaCHOMY M AKOJOIMYECKH T'PaMOTHOMY OOpAIlleHHIO C BEIIECTBAMH B
OBITY U Ha MPOU3BO/JICTBE.

[IpakTueckue pabOTHl CrPyNNUpPOBaHBI B OJOKM — XHMHYECKHE TMPAKTUKYMBI,
KOTOpPBIE CIIY’)KaT HE TOJIBKO CPEJCTBOM 3aKPEIUIEHHS YMEHHH M HaBBIKOB, HO U
KOHTPOJIS KadecTBa UX chopMupoBaHHOCTH. [I0 CBOEMY YyCMOTPEHHIO, a TAKKE UCXOIS,
W3 BO3MOXKHOCTEH IIKOJHHOTO KaOWMHETa XUMHUHM, YYUTEIb MOXET H3MEHUTh U



CTPYKTYpPY TIPEACTABICHHOTO B MPOTpaMMe MPaKTUKyMa, HAPUMeEpP, YBEIUUUTh YHCIIO
1a00paTOPHBIX PabOT 3a CYET COKpAIICHUS IEMOHCTPAIIHA.

DTO BO3MOXHO TIpH HEOOJBIIONW HAMOTHIAEMOCTH KIACCOB B CEJIBCKUX IIIKOJIAX,
0COOEHHO MAJIOKOMILIEKTHBIX.

['maBHOE OTIIMYHME TpeITIaraeMOU MPOTrPaMMBbI 3aKITIOYACTCS B IBYKPATHOM YBEITUUCHUHU
BpPEMEHH, OTBEJICHHOT'O Ha M3y4eHHUe pa3zena «MHorooOpa3ue BemecTB». ITO CBI3aHO
CO CTPEMJICHHEM OCHOBATEIBHO OTPa0OTATh BAXKHEHIIIME TCOPETHUCCKUE TIOJTOKCHHUS
Kypca XUMHH OCHOBHOM IITKOJIBI HA 00TaToM (haKTOJIOTHICCKOM MaTepruajie XUMHH
AJIEMEHTOB U 00pa30BaHHBIX UMU BEIIECTB.

3.0nucanue MecTa yueOHOro npeaMera B yueOHOM IUIaHe
B mporecce ocBoeHHs mporpaMMbl Kypca XUMHUM JIJIi OCHOBHOM IIKOJIBI y4aluecs
OBJIQJICBAIOT YMEHUSIMU CTaBUTh BOTIPOCHI, HAOJI0/1aTh, OOBSACHSITh, KIACCU(PUIIUPOBATD,
CpaBHUBATh, MPOBOJAUTH AKCIEPUMEHT M WHTEPIPETUPOBATH BBIBOJBI HAa €r0 OCHOBE,
OTPENIeNATh UCTOYHUKU XMMHYECKON MH(GOpMaIUM, MOJIydaTh U aHAJU3UPOBATH €€, a
Tak)K€ TOTOBUTh HA OTOM OCHOBE COOCTBEHHBIM WHMOOPMAIIMOHHBIA TMPOIYKT,
IPE3CHTOBATh €r0 U BECTH JUCKYCCHUIO.
[Iporpamma Kypca XWMHUU JJIS OCHOBHOM IIKOJIBI pa3pabaThiBaiach C y4eTOM
NepBOHAYAIBHBIX MPEJACTABICHUN, MOJYYCHHBIX yUYalIUMHUCS B HAYaJIbHOU IIKOJIE MPH
U3yYeHUU OKpyxkaromiero wmupa. [Ipemnaraemas mnporpamma, XOTsI U HOCHUT
OOIIEKYNbTYPHBIM XapakTep W HE CTaBUT 3a7ady Npo(ecCHOHaIbHON MOITOTOBKHU
y4aliuxcsi, TEM HEe MEHEee, MO3BOJISIET UM OIPEACIUTHCS C BHIOOPOM Mpoduiis o0yueHus
B CTapuiel mkoje. B mporpaMmMe mpeaycMOTpeHO pe3epBHOE BpeMsl, TaK Kak peaibHas
POJOJIKUTEIBHOCTh YU4eOHOTO T0o/la BCErJa OKa3bIBAaETCS MEHbIIE HOpMAaTHBHOW. B
CBSI3M C IEPEXOJOM OCHOBHOM IIKOJBI Ha Takylo (opMy UTOTOBOM aTTECTAllMH, KaK
I'MA, B xypce npeaycMOTpEHO BpeMs Ha MOJATOTOBKY K HEM.
VYyeOHoe conepkaHne Kypca XUMHUU BKIIOUAET:
Xumus. 8 knacc. 684, 24 B HEJICITIO
Xumus. 9 knacc. 68 4, 24 B HEJICITIO
Jns peanmzanuu pabodeit mporpamMmbl B yueOHOM IutaHe M3ocuMoBCKoro Quimana
MBOVY Kouetosckoit COIIl Beimeneno 44 (Bcero Ha mepuoj oOydeHus) mo 24Yaca B
Hezenmo ¢ 8 mo 9 kiacc, Bcero B roa 1364. Yuebnslit Tog B 8- 9 Kjacce paccuuTaH Ha
34 Henenu.
ABtopckas yueOnas mnporpamma O.C.I'abpuensin «IIporpamma OCHOBHOTO 00IIEr0O
obpazoBanus. Xumus. 8-9 kiacce». M.: Jlpoda,2012. (PI'OC);

4.Ilnanupyemblie pe3yJbTAThI 00yYeHUS
Yuawueca oonscnvt 3namo:

o XHWMHUYECKYIO CHMBOJIMKY (3HAKH XUMHYECKUX DJIEMEHTOB, ()OPMYIIBI
XUMHYECKHX BEUIECTB U YPABHEHUS XUMUYECKUX PEAKIINA;

e BaxHelnne XUMUYECKUE MOHITHS: XUMUUECKHUM JJIEMEHT, aTOM, OTHOCUTEIIbHAS
ATOMHAS ¥ MOJICKYJISIPHAs MacChl, HOH, XUMHAYECKasl CBA3b, BELIECTBO,
KJ1IaccuuKaus BeIecTB, MOJIb, MOJISIPHAS. Macca, MOJISIPHBINA 00bEM,
XUMUYECKasi peakiusi, KiacCuPuKaIMs peakivii, OKUCIUTEIb U BOCCTAHOBUTEIIb,



OKHCJICHHE U BOCCTAaHOBJICHHUE;

e (OCHOBHBIE 3aKOHBI XMMHU: 3aKOH COXPAHEHHUSI MaCChl BEIIECTB, 3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA, 3aKOH ABOrajipo, nepuoandeckuii 3axon 1. 1.
Menpeneena.

Yuawueca oonscnot ymemon:

e HaszpiBaTh XMMHYECKHUE DJIEMEHTHI, COCIUHEHMS] HU3YUYEHHBIX KJIACCOB; THIIbI
XUMUYECKUX PpEeaKIuid; BUAbl XUMHYECKOW CBSI3U; THUIMBl KPUCTAUIMUECKUX
PEIIETOK;

e OOBSICHATh (PUBMUECKUN CMBICI aTOMHOTO (IOPSIKOBOr0) HOMEpAa XUMHUECKOTO
dJIEMEHTa, HOMEPOB TPYMMbl U MEpPUOAa, K KOTOPHIM IMPUHAIJIEKHUT DJIEMEHT B
I[ICXD .M. MenaeneeBa; 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB 3JIEMEHTOB B
npejenax MajiblX MePUOJI0B U TJIABHBIX MOJTPYIIIL,

e JlaBaTh XapaKTEPUCTUKY XMMHUYECKHUX DJIEMEHTOB (OT BOJAOPOJAA JO Kajblvs) HA
ocHoBe ux nonoxenus B [ICXD JI.1. MenzeneeBa 1 0cOOEHHOCTEN CTPOCHUS UX
aTOMOB; CBSI3€H MEXJIY COCTaBOM, CTPOCHHEM U CBOWCTBAMH BEIIECTB;
XUMHUYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIIECTB;

e Omnpenensarh COCTaB BEIIECTB MO HX (opMynaMm, MPUHAIICKHOCTh BEIIECTB K
OTIPENICICHHOMY KJIACCY COEAMHEHUM, TUIThI XUMHUUYECKUX PEAKIIUM, BATCHTHOCTh
U CTEIEHb OKUCIICHHUS DJIEMEHTA B COCIMHEHUAX, TUIl KPUCTAJUIMYECKON PEIIETKU
BEILECTBA; IPU3HAKNA XUMUYECKUX PEAKIINN;

e Cocrapnsath (HOpMYJIbl HEOPraHWYECKUX BEIIECTB HU3YyYEHHBIX KIACCOB; CXEMBbI
ctpoeHus aromMoB 20 xumuueckux osneMeHToB IICXD JI.M. Menneneena
YpaBHEHUS XUMUYECKUX PEAKIIMIA;

e (OOpamarbcsi ¢ XUMHUYECKOH TTOCYI0N U JTa00paTOPHBIM 000PYI0BAHUEM;

e Pacno3HaBaTh ONBITHBIM IIYTEM KHUCJIOPOJ, BOAOPOA, pPacTBOPHI KHUCIOT,
IEII0YEH, XJIOPUJI-UOH;

¢ BbIyucisITh MaccoByIO OJII0 XUMHYECKOTO AJIEMEHTa M0 XUMUYECKOH (hopmyre
COEIMHEHNs, MAaCcCOBYIO JOJIIO BEIIECTBA B PACTBOpPE, KOJWYECTBA BEILECTBA,
00BEM U Maccy MO KOJIMYECTBY BELIECTBA, 00BEMY WIIM MAacce€ PEeareHTOB WM
IPOJIYKTOB PEAKIINH;

o [IpoBoauTh  CaMOCTOSITENBHO  TIOMCK  XUMHUYECKOW  wHbOpMammm ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHHMKO (HAyHO-TIOMYJISIpHBIE — W3AAaHUS,
KOMIIbIOTEpHBIE ~ 0a3bl  JaHHBIX, pecypchl VHTepHeTa);  HCMIOI30BaTh
KOMIIBIOTEPHBIE ~ TEXHOJIOTMM JUIsi  OOpaOOTKH, TmTepenadyd  XUMHUYECKOU
uHbOpMaIK U €€ PEJICTABICHNIE B Pa3IMUHBIX (popmax.

Yuawueca oonscnvr ucnonvzoeamv  npuodpemennvie 3HAHUA U YMEHUA 6
NPAKMUYECcKoll 0eameabHOCmU U HOBCEOHEGHOU HCUHU ONLA:
e be3onacHoro oOpalnieHus ¢ BEIIECTBAMHU U MaTepuaiaMu;
e DKOJOTrMYeCKU IPaMOTHOTO TIOBEACHUS B OKPYKAIOLIEH Cpeie;
e OICHKH BIUAHUS XUMHUUYECKOTO 3arps3HEHUS] OKpYXKalollew cpeabl Ha
OpraHu3M YEJIOBEKa;
e Kputnueckoi oneHku HHGHOPMAIIMK O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;
e [IpuroroBneHue pacTBopa 3aJaHHOW KOHLIEHTPALHH.



MeTanpeaMeTHbIMM pe3yJibTaTaMd  U3y4eHUsT  Kypca  «XUMHUS»  SBISAETCA
(opMHpOBaHUE YHUBEPCATBbHBIX YueOHbIX aeictBuil (Y'Y /).
Pecynamusnvie YVI.
¢ CAMOCTOATENBLHO OOHapykuBaTb M (OPMYJIUPOBATH Y4YEOHYIO MpoOsIEMY,
ONPEENAThH 11eJIb YUeOHOH eI TeIbHOCTH;
¢ BBIIBUTATh BEPCUM pPEHIEHUS NpoOJIeMbl, OCO3HABaTh KOHEYHBIH pE3yJIbTar,
BbIOMpATh U3 MPEUIOKEHHBIX W  HUCKAaThb CaMOCTOSITEIbBHO  CPEACTBa
JOCTUXKEHUS LIETH;
¢ COCTABJISITH (MHAMBHUYaJIbHO WU B TPYIIIE) IMJIaH PEIICHUS MPOOJIEMBI;
e paboTasi Mo MJaHy, CBEPATb CBOMU JEUCTBUS C LEJIbIO U, MPU HEOOXOAMMOCTH,
UCIIPABJISTH OLIMOKH CAMOCTOSTENBHO;

eB JMAJIOT€ C YYHUTEIIEM COBEPIICHCTBOBATh CAMOCTOSITEIbHO BBIPAOOTAHHbIE
KPUTEPUH OLIEHKH.
llosnasamenvuvie YY/I:
o Amnanmu3upoBaTh, CpaBHUBATH, KiIaccuuimrpoBath U 0000mAaTh (GakTel U
ABJICHUS. BBIABIATH MPUYUHBI U CIEACTBUS MPOCTHIX SBJICHUM.

e OCYIIECTBIIAITH CpaBHEHHWE, KIACCU(PUKAIMIO, CaMOCTOSTEIBLHO BBIOUpas
OCHOBAHMS U KPUTEPUHU JIJISI YKA3aHHBIX JJOTUYECKUX OTEepaIuid;

e CTPOUTH JIOTMYECKOE PACCYKJCHUE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBS3€EH.

o Co3maBaTh CXEMaTHM4YECKHME MOJEIM C  BBIJCICHUEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

o CoCTaBISTH TE3UCHI, PA3IMYHBIC BUIbI TUIAHOB (MIPOCTHIX, CIIOKHBIX U T.IL.).

o IIpeobpazoBbiBaTh MHPOPMAIIUIO W3 OJHOTO BUJA B IPYroH (TabJMIy B TEKCT U
np.).

e VYMeETh oOmpenensiaTb BO3MOXKHBIE MCTOYHHKH HEOOXOJIUMBIX CBEIACHUH,
MPOU3BOAUThL TOWUCK HWHPOPMAIlUKA, aHaJW3UpOBaTh M  OICHUBATH €&
JIOCTOBEPHOCT.

Kommynuxamuenvie YYJI.
CaMoCTOATEIIPHO OPTaHU30BBIBATh YUeOHOE B3aUMOJEHCTBHE B TpymIe (OMpeaesTh
oOIue meyu, pacrpeaesaTh PO, TOTOBAPUBATHCS IPYT C IPYroM U T.1.).

Ilnannpyembie pe3y/ibTaThl OCBOEHUSI Y4eOHOI0 peaMeTa

JlesiTenbHOCTE  00pA30BATEIBLHOTO YUYPEXKACHHUS O00IIero oOpa3oBaHHs B OO0ydYeHUU
XAMHU  JIOJDKHa ~ OBITh ~ HampaBlieHa  HAa  JOCTIDKEHHE  OOYYaronIMMUcs
CIEAYIOIINX JTUYHOCTHBIX PE3yJbTaTOB:

1. B IIEHHOCTHO-OPHUEHTAIIMOHHON cdepe - YyBCTBO TOPJAOCTH 3a POCCUHCKYIO
XUMUYECKYI0 HayKy, T'yMaHU3M, OTHOILIEHHE K TpYydy, LEJICYyCTPEMIIEHHOCTD,
CaMOKOHTPOJIb U CAMOOIICHKA;

2. B TpynaoBoW cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaidbHEHTIICH
00pa3oBaTeIbHON TPACKTOPUH;

3. B TO3HABaTEIbHOW (KOTHUTHUBHOHM, WHTEJUICKTYalbHOH) cdepe —MOTHUBaIHS
YUEHUS, yMEHUE YIIPABISATh CBOCH MO3HABATEIBHOM A€ TEIbHOCTHIO.



Hpe}IMeTHLIMI/I pe3yJbTaTaMMn OCBOCHUA BBIITYCKHHUKaMHU OCHOBHOM ITKOJIbI
IMpOoTrpaMMBI 110 XUMHHU ABJISIIOTCS

B no3naBarenbHOM chepe:

- J1aBaTh OMPEACIICHUS M3YYCHHBIX MOHSTHUM: BEIIECTBO (XUMHUUECKUN AJIEMEHT, aToM,
WOH, MOJIEKYJa, KPUCTAJJIMYECKas PEIIeTKa, BEMIECTBO, MIPOCTHIE U CIIOKHbBIEC BEIIECTBA,
xumuyeckas (Gopmylia, OTHOCUTEIbLHAsE aTOMHAsi Macca, OTHOCUTEIbHAS MOJIEKYJIsIpHast
Macca, BaJI€HTHOCTh, OKCHJIbI, KUCIOThI, OCHOBaHMUsI, COJIH, aM()OTEPHOCTh, UHAUKATOP,
MEPUOANYECKUN 3aKOH, MEepUOJUYECKasi CUCTEMa, Mepuoauyeckas Tabyuia, U30TOMHI,
XUMHUYECKasi CBsI3b, DJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHHS, JJICKTPOJIUT);
XUMUYECKasi peakius (XUMHUYECKOe YypaBHEHUE, TeHeTUYeCKasi CBs3b, OKHCJICHUE,
BOCCTaHOBJICHUE, dJIEKTPOJIUTHYECKAS JUCCOIUAIINS, CKOPOCTh XUMUYECKON PEaKIUN);
- popmynupoBaTh nepuoandeckuii 3akox J[.M1.MeneneeBa u pacKpbIBaTh €ro CMBICI;

- OMNKCHIBaTh JIEMOHCTPAIIUOHHBIE M CAMOCTOSITEJILHO MPOBEJICHHBIC SKCIIEPUMEHTHI,
UCIIONIB3YS JJIsl ’TOTO €CTECTBEHHBIN (PYCCKUM, POJTHOMN) SI3BIK U SI3bIK XUMUH;

- OIKCHIBATh M Pa3InvaTh U3YUCHHBIC KJIACCHI HEOPTaHUYECKUX COCIUHEHUH, IPOCTHIC
U CJIO’KHBIE BEIIECTBA, XUMUYCCKUE PEAKIIUH;

- KJTacCU(UIMPOBATh U3YUEHHBIE 0OBEKTHI U SIBJICHUS,

- HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSATEIILHO MIPOBOIUMBIC OTBITHI, XUMHUYECKHE
peaKkIuu, TPOTEKAIOIINE B IPUPO/JIE U B OBITY;

- JieNlaTh BBIBOJABI M YMO3AKIIOUCHHUS W3 HAOMIOJAEHUN, HM3YYCHHBIX XUMHYECKUX
3aKOHOMEPHOCTEN, MTPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB MO AHAJIOTHUU CO
CBOWMCTBAMU M3YyUYECHHBIX;

- CTPYKTYPUPOBATh W3YUCHHBIH MaTepHaAl ¥ XUMHYECKYI0 MH(POPMAITUIO, MTOJYICHH YIO
U3 IPYTUX UCTOYHUKOB;

- MOJICTIMPOBATh CTPOCHUE aTOMOB JIEMEHTOB MEPBOTO - TPETHETO NEPHUOO0B, CTPOCHHUE
MPOCTENIINX MOJIEKYJI.

2. B 11IeHHOCTHO-OpHEHTAIIMOHHOM cdepe:

- aHAJIM3UPOBATh W OIICHWUBATH IOCIEJCTBHS IS OKPY)KAIOIICH Cpebl OBITOBOM H
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKA, CBA3AHHOMN C TIepepabOTKOM BEIIECTB;

- Pa3bACHATH Ha NMpumepax (MPUBOAUTH MPUMEPHI, MOATBEPKAAIOIINE) MaTEpUATIHLHOE
€IMHCTBO M B3aMMOCBSI3b KOMITOHCHTOB >KMBOW M HEKHUBOW MPUPOJIBI M YEJIOBEKA KaK
B)XHYIO YaCTh 3TOTO €IMHCTBA;

- CTPOUTH CBOE MOBEJECHHUE B COOTBETCTBUM C IMPHUHIMIAMH OCPEKHOTO OTHOIICHUS K
MIPUPOJIE.

3. B tpynoBoii chepe:

- IUTAHUPOBATH M TPOBOJUTH XUMUUYECKUM YKCTIEPUMEHT;

- HCIIOJB30BaTh BEIIECTBA B COOTBETCTBUM C WX MpPEJAHA3HAYECHHUEM U CBOMCTBAMH,
OMMCAaHHBIMU B MHCTPYKITUSX MO MPUMEHEHHIO.

4. B cdepe 0€301acHOCTH KU3HEICSITEILHOCTH

- OKa3plBaTh TIEPBYI0 TIOMOIIb TMPHU OTPABJICHMAX, OXKOrax U JIPyrux TpaBMaXx,
CBSI3aHHBIX C BEIIIECTBAMH U JJa00OpaTOPHBIM 000PYI0BaHHEM.

5.Conepxkanmne y4eOHOro nmpeamera
8 Kuacce



BBenenue (4 1)

XuMHUs — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAIICHUSX.

[IpeBpamenust BemiecTB. OTIWYME XUMHUYECKUX pEaKIUN OT (PU3MUECKUX
SIBJICHUU. PO XMMUH B )KU3HU YEJIOBEKA.

[TonsiTe 0 XUMHYECKOM djieMeHTe U ¢GopMax ero CyIeCTBOBaHMS: CBOOOIHBIX
aToOMax, MPOCTHIX U CI0KHBIX BEIIECTBAX.

XuMUYeCcKas CUMBOJIMKA. 3HAKA XMMHUYECKUX BJIEMEHTOB M MPOUCXOKICHUE UX
Ha3BaHuil. Xumuueckue Gopmynsl. MHmexcel u kodpdunmeHTsl. OTHOCUTEIBHBIC
aTOMHAsl U MOJIEKYJIsipHasg Macchl. PacyeT MaccoBOM JOJIM XUMHUYECKOTO 3JIEMEHTA IO
dbopmyre BelecTra.

Ilepuonnueckas cucrema xumudeckux dsemeHroB JI. WM. Menneneesa, ee
CTPYKTypa: Majible U OOJIBIIINE TIEPUO/IbI, TPYMIBI U MOJATPYINHI (TJIaBHAS U TOOOYHAs).
[lepuoauyeckas cuctemMa Kak CHpaBOYHOE MOCOOME [Jisi TOJY4YEHUs CBEJACHUU O
XUMHUYECKHUX DJIEMEHTAaX.

PacuerHble 3a1a4u.

1. HaxoxaeHue OTHOCUTEIBbHOW MOJIEKYJISIPHOM MacChl BEIIECTBA MO €ro
XUMUYECKoU popmyiie.

2. BplunciieHue MaccoBOM JO0JIM XMMHUYECKOrO 3JIEMEHTa B BEIIECTBE IO €ro
dbopmyire.

3. YcraHoBiieHre MaccoBOM (hOPMYIIbI BEIIECTBA 110 MACCOBBIM JIOJISIM DJIEMEHTA.

ATOMBI XUMHYECKHX 3JIEeMEeHTOB (9 1)

ATOMBI Kak ¢opMa CYIIECTBOBaHUS XHUMHYECKUX dJIeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHMHU aTOMOB. J[OoKazaTeabCcTBA CIOXKHOCTU CTPOCHUS aTOMOB. OMbITHI
Pezepdopna. [lnanerapHast Mojellb CTpOSHUS aTOMA.

CocTaB aTOMHBIX Si/Iep: NPOTOHBI U HEUTPOHBI. OTHOCUTENILHAS aTOMHAs Macca.
B3auMoCBsI3b TOHATHI «ITPOTOHY», KHEUTPOH», KOTHOCUTEJILHAS aTOMHAsI Macca.

N3meneHne yrcia MPOTOHOB B sJIpe aToMa — 00pa30BaHWE HOBBIX XMMHUYCCKHX
3JIEMEHTOB.

N3MeHenne uywuciia HEUTPOHOB B sAJpe aroMa — o0Opa3oBaHUE H30TOIOB.
CoBpeMEHHOE OINpENCICHUE TOHATHS «XUMHUYECKHM »diaeMeHT». M3oTombl Kak
Pa3HOBUHOCTH ATOMOB OJTHOT'O XMMHYECKOI'0 JIEMEHTA.

OnekTpoHbl. CTpoeHUE ICKTPOHHBIX 000JI0YEK aTOMOB XUMHYECKHUX DJIEMEHTOB
No 1—20 nepuoaudeckoit cucremnl JI. . MenaeneeBa. [lonatue o 3aBEepIICHHOM U
HE3aBEPIICHHOM 3JICKTPOHHOM CJIO€ (SHEPTreTUYECKOM YPOBHE).

[Tepuoauueckas cucrema xumudeckux saemMeHToB J[. 1. MenaeneeBa u crpoenue
aTOMOB: (PU3MYECKHUN CMBICI MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMepa IpymIibl, HoMepa

Mepruo/a.
N3MeHeHne d4wnciia 3JEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YpPOBHE aToMa
XUMHUYECKOTO AJI€MEHTa — O00pa30BaHUE MOJOXKHUTENbHBIX U OTPUIATEIBHBIX HOHOB.

HNonpl, oOpa3zoBaHHBIE aTOMaMH METAJJIOB M HEMETaIoB. [IpHyYMHBI W3MEHEHUS
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB B MEPHOAaX U TPYIINax.

OOpazoBanne OuwHapHBIX coeauHeHHU. [loHaTHE 00 HWOHHOUN CBs3u. CxXeMbl
00pa3oBaHUs HOHHOM CBSI3H.

B3anmopeiicTBre aTOMOB XMMUUYECKUX AJIEMEHTOB-HEMETAIJIOB MEXIY COOOH —



oOpa3oBaHuE JIByXaTOMHBIX MOJEKYJ MPOCThIX BemlecTB. KoBajieHTHas HemojsipHast
XUMUYECKas CBSI3b. DIEKTPOHHBIE U CTPYKTYPHBIE (DOPMYJIBI.

B3aumopelicTBue aToMOB XUMHUYECKUX AJIEMEHTOB-HEMETANIOB MEXIAYy cO00M —
oOpa3oBaHuE OHWHApPHBIX COCJUHEHUN HEMETAIOB. DJIEKTPOOTPUIATEIbHOCTb.
[TonsiTue o KOBajeHTHOMU MOJSAPHOM cBs3u. CocTaBieHrue GopMyJ MO BAJIGHTHOCTH (WU
CTETMIEHU OKHCJICHHUS).

B3aumoneiicTBe aTOMOB XMMHUYECKUX 3JIEMEHTOB-METANIOB MEXAY CO00M —
o0pazoBaHUE METAITUYECKUX KpUCTALIOB. [IoHATHE O METaNIUUECKOM CBA3H.

JemoncTpanun. Mojenu aToMOB XUMHYECKHX 3JIEMEHTOB. llepuommueckas
cucTeMa XuMHu4Yeckux 3jieMeHTOB [[. . Menpaeneena.

IIpocTsie BemecTBa (6 u)

[TonoxeHue MeTaioOB M HEMETAVIOB B TMEPUOJUYECKON CHUCTEME XHUMHUYECKUX
anemeHToB J[. 1. MenneneeBa. BaxkHelue npoCcThie BELIECTBA - METAJUIBL: KEJIE30,
ATIOMUHUM, KajdblUi, MarHuii, Hatpuii, kamud. OOmmMe ¢GuU3MYEeCKre CBOICTBA
METAJLJIOB.

Baxneiiimme mnpocTeie BemiecTBa - HEMETaulbl, OOpa30BaHHBIE aTOMaMH
KHUCIIOpPOJIa, BOJOpOJa, aszora, cepwl, (ocdopa, yriepoga. CrnocoOHOCTH aTOMOB
XUMHUYECKUX AJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKUX MPOCTHIX BEIIECTB - aJUIOTPOTIHSI.
AmnotrponHble Moaudukanuu kuciopoaa, dochopa u onoBa. MertaMueckue Hu
HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTEIBHOCTH JEJIECHUS MPOCTHIX
BEIIECTB Ha METaJIJIbI 151 HEMETAJLIBI.

ITocrossnnas ABoraapo. KonuuectBo BemiectBa. Mok, MossipHas Mmacca. MoJspHbIi
o0beM Ta3000pa3HbIX BemiecTB. KpaTHble eIWHUIBI KOJWYECTBA BeEIIeCTBA —
MHJUIMMOJIb WU KWJIOMOJIb, MWUIAMOJISIPHAsE W KWIOMOJISIpHAs MacChl BENIECTBA,
MUJUTUMOJIIPHBIN 51 KUJIOMOJIIpHBIN 00bEMBI ra3z000pa3HbIX BEIIIECTB.

Pacuetsl ¢ UCMOIB30BaHUEM TTOHITHN «KOJIWYECTBO BEIIECTBA», «MOJISIPHAS MACCay,
«MOJISIPHBIN o0beM ra3oBy, «IOCTOSTHHAS ABorazipoy.

PacueTHble 3a1a4un:

1. Berancnenne MoJIIpHON MacChl BEIIECTB 110 XUMUISCKUM (HOPMYJIaMm.

2. PacueTbl ¢ MCIOJB30BAaHUEM TMOHSTHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJIAPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

CoequHeHMsi XHMUY€ECKHX 3J1eMeHTOB (14 1)

Crenenp okucienus. OnpeeeHue CTENEHN OKUCICHUS 3JIEMEHTOB MO XMMHUYECKOU
dopmyne coenunenus. CoctaBnenue Ghopmya OMHAPHBIX COCIUHEHUN, OOIIMA CTIOCO0
WX Ha3bIBaHWSA. bBHWHAapHBIC COEAWHEHHUS: OKCHIbI, XJIOPUIBI, Cyabpuasl u JIp.
CocraBnenne ux ¢opmyn. IIpeacTaBuTenn OKCHUAOB: BOJA, VYIIEKHUCIBIA Ta3 U
HeramieHass  u3BecTb. [IpencraBurenu — neTydnux  BOJOPOAHBIX  COEAUHECHUU:
XJIOPOBOJOPOJ u aMMHaK.

OcHoBaHMS, MX COCTaB W Ha3BaHUA. PacTBOpMMOCTh OCHOBaHWMH B Boje. TabOimia
PacTBOPUMOCTH THAPOKCUIOB U coyiel B Boje. [IpeacraBurenu mienoyen: THAPOKCHIBI
HaTpusA, Kanus W Kaubuus. [IoHSATHE O KayeCTBEHHBIX peakuusix. HMHAUKATOPHI.
N3menenue OKpacKu VHJINKaTOpPOB B IETTOYHOMN cpene.

Kucnotsl, ux coctaB u Ha3Banusa. Knaccudukauus kucnor. IlpencraButenu KUCIOT:
CepHasl, ColsiHas U a30THas. VMI3MeHeHne OKpacKu HHAMKATOPOB B KHCIOTHOU Cpele.

Conmu Kak TPOU3BOJHBIE KHUCJIOT W OCHOBaHMM. WX cocraB W Ha3BaHUA.
PactBopumocts coneit B Boxe. IlpeacraButenu coseil: xjmopusl HaTpusi, KapOoOHAT U



docdar KaJIbIIHSI.
AmopdHbIC u KPUCTAUNTMYECKUC BEIIIECTBA.
MeXMONeKyISIpHBIE B3aUMOJCHCTBUS. THUIBI KPUCTALTUYCCKUX PEIICTOK: HOHHAs,
aTOMHasl, MOJICKYJIIpHAsT ¥ MeTaJUIMuecKasi. 3aBUCUMOCTb CBOMCTB BEIICCTB OT THUIIOB

KPUCTAJUTUYECKHUX PEILIETOK.
BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPDHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA
cocTaBa ISt BELIECTB MOJIEKYJISIPHOTO CTPOCHHUS.

Uucteie BemiecTBa U cMecH. [IpuMepbl KUAKUX, TBEPABIX U Ta3000pa3HbIX CMeEcEH.
CaoiicTBa uMCTHIX BemecTB U cmeceid. Mx cocraB. MaccoBas u oObeMHas J0Jid
KOMIIOHEHTa cMmecHu. PacueTbl, CBA3aHHBIE C MCIOJIbL30BAHUEM TMOHSTUS JOJIS.

Pacuernnle 3agaun. 1. Pacyer maccoBoil 1 00BEMHOM J10€ii KOMIIOHEHTOB CMECH
BEIIECTB. 2. BpruncieHne MaccoBOil JOJIM BEIIECTBA B PACTBOPE MO MU3BECTHOW Macce
pacTBOPEHHOI'O0 BEIIECTBA M Macce pacTBoputend. 3. BpiuuciaeHue wmacchbl
pacTBOPSIEMOr0 BEIIECTBA M PACTBOPUTEIISI, HEOOXOAMMBIX JJIi TMPUTOTOBIICHUS
ONpPEAECICHHOW MAacChl pacTBOpa C W3BECTHOM MacCOBOM [0J€l pPacTBOPEHHOTO
BEILIECTRBA.

JemoncTtpannu. OOpasibl OKCHUIOB, KHCJIOT, OCHOBaHMM u cojedl. Mopaenu
KPUCTAJUTMYECKUX PEIIeTOK XJIOpUIA HaTpusl, anmasa, okcuaa yriaeposa (IV). CrnocoObr
pazaeneHus CMecCeH.

JlaGopaTopHbIe ONBITHI.

1. 3HaKkOoMCTBO € 0Opa3laMu BEIIECTB Pa3HbIX KJIACCOB.
2. Pa3nenenue cmecei.

N3menenns, mpoucxoasinue ¢ Bemecrsamu (12 4)

[lonsiTve sBNEHUI KaKk W3MEHEHHH, MPOMCXOIAIIMX C BEUIECTBaMH. SBIeHUS,
CBSA3aHHBIE C N3MEHEHHEM KPUCTAUIMYECKOTO CTPOCHHMSI BELIECTBA IPU MOCTOSTHHOM €T0
cocraBe, ¢usnueckue spiaeHus. Duznmveckue SBICHHS B XUMUU: JAUCTHILISALINS,
KPUCTAJTU3AIMs, BBIMIADMBAHME W  BO3TOHKAa  BEIIECTB, LEHTPU(YTUpPOBAHUE.

SIBneHus, CBA3AHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKUE PEaKIHUH.
[Ipu3Haku ® yCIIOBHS TIPOTEKAHHWS XUMHUUYECKUX peakuuii. IloHstHe 00 »K30- U
SHJIOTEPMHUUYECKHUX peakUUAX. Peakmm ropeHust Kak YaCTHBIN CIIydail 3K30TEPMUYECKUX

peaKIuid, MPOTEKATOIINX C BbIJICJICHUEM CBETA.
3aKOH COXpaHEHHUs MacChl BEMIECTB. XMMHUYECKHE YpaBHEHHUs. 3HAYCHUE WHJEKCOB U
K03 PHUIHEHTOB. CocraBnieHue YpaBHEHHI XUMUYECKUX peaKIui.

PacueTpl mo XxumMuuyeckuM ypaBHEHHSAM. PeleHue 3a1ad Ha HaXOXICHHUE KOJIUYECTBA
BEIIECTBA, MACCHI WK 00BhEMa MIPOYKTa PEAKITUH MO KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMy HCXOJIHOTO BemiecTBa. PacueTsl ¢ MCHOIB30BaHUEM TMOHSTHS «IOJS», KOTJa
HCXOAHOE BEHIECTBO JAaHO B BHJE pacTBOpa C 3aJaHHOM MAacCOBOW JIOJIEH
PaCTBOPEHHOI'0  BEIIECTBA WJIM  COACPKUT ONPEAECICHHYK JIONIO  IMPUMECEH.

Peakuuun pazmoxenus. [loHATHE O CKOPOCTM XMMHYECKUX peakuuil. KaranuzaTopsl.
DEepMEHTHI.

Peakuuu coenqunenus. Karanuruueckue n HekaTanuTuyeckue peakuuu. OOpaTtumMbie U
HEOOpaTHUMBbIEC PEAKIIUU.

Peakuuu 3amenieHus. DNEKTPOXMMHUYECKUN Psifi HANPSIKEHUH METAIIOB, €ro
WCMOJIb30BAHUE [JII NPOTHO3UPOBAHMS BO3MOXKHOCTH NPOTEKAHUSA PEAKLUN MEKIY
METaJUIAMA M PACTBOPAMHU KHCIJIOT. Peakuuu BBITECHEHHS OJHHUX METAIOB W3



pacTBOpOB ux coJieu APYruMu MeTallIaMU.
Peakiun oOmena. Peakuuu HeillTpanuzauuu. YClIOBUS NPOTEKAaHUS peakui oOMeHa B
pacTBOpax 10 KOHIIA.

Tunsl XUMHYECKUX pEeaKUui (110 MPU3HAKY «YHMCIO M COCTaB MCXOJHBIX BELIECTB U
MPOJIYKTOB PEaKIMU») Ha PUMEpPE CBOMCTB BOJABI. Peakuiusi paznoKeHus - 3J1eKTPOJIu3
BOJbl. Peakiuu coenuHeHUs - B3aUMOJEWCTBHE BOJBI C OKCHIAaMU METAUIOB W
HemeTauioB. [lonsatue «ruapokcuap». Peakuuu 3amMenmenns - B3auMOAEHCTBUE BOJBI C
HICJIOYHBIMA M IIEJIOYHO3EMENbHBIMA MeTailaMu. Peakuuu oOmeHa (Ha mnpumepe
TUAPOIN32A cyappuaa ANFOMUAHUS U Kapouaa KaJIbLus).

PacuerHsble 3agaun. 1. BeluuciaeHue mo XMMHUYECKUM YpaBHEHUSM MAcChl WU
KOJIMYECTBa BEIIECTBA MO HM3BECTHOM Macce WM KOJMYECTBY BEIIECTBA OJHOTO M3
BCTYMNAIINX B PEAKIIUIO BEIIECTB WJIH MPOIYKTOB PEAKIIUH.

2. Brerunciienre maccehbl (KOJIMYEeCTBa BEIIECTBa, 00beMa) MPOIyKTa peakIuu, eciiu
M3BECTHA Macca UCXOIHOTO BEIIECTBA, COACPIKAIIETO OMPEICICHHYIO JIOJI0 IPUMECE.

3. Beruncnenue macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa PEaKIuu, €CIu
M3BECTHA Macca pacTBOpPa U MaccoBas JIOJIsl PACTBOPEHHOTO BEIIECTRA.

JemoncTpanum. [Ipumepsl puzndeckux sBJICHUI; a) TUIaBlIeHNUE MapaduHa;
. IIlpumepsl XUMUYECKUX SIBJICHUN: a) TopeHue maruus, docdopa; 0) B3auMoelicTBUE
COJISHOM KHCJIOTBI C MPaMOpOM WJIM MEJIOM; B) monydeHue ruapokcuaa meau (I1); r)
pPacTBOpPEHHUE MOJTYYEHHOTO THAPOKCHIA B KHCIIOTaX; 1) B3aUMOJICICTBUE OKCHAA
meau (II) ¢ cepHoil KUCTOTON MpPU HAarpeBaHUU; €) pa3joKEeHUE MepMaHraHaTa Kajus;
) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C METaJUIAMH;

JlaGopaTopHble ONBITHI:
3. CpaBHEHUE CKOPOCTH MCHAPEHUS BOJABI M CIHPTA IO MCUYE3HOBEHUIO UX Kaleab Ha
bunsTpOBaTLHON OyMmare.
4. OkuclieHre MEIU B IJIAMEHU CIUPTOBKU WJIA TOPEJIKH.
5. IloMyTHEHHE U3BECTKOBOU BOJIBI OT BBIABIXa€MOTO YIJICKHUCIIOTO rasa.
6. [TonydeHue yrieKkuciioro raa B3auMoICICTBUEM COJIbI U KHCIIOTHI.
7. 3amenienue Meau B pactBope xsopuaa meau (II) sxemnezom.

IpakTukym 1 «IlpocTeiiue onepanuu ¢ BemecTBoM» (3 )

[IpaBuna TexHWKU O€30MaCHOCTH NpU padoTe B XMMHUYECKOM KabwHere. [Ipuembr
oOpamieHusi ¢ Ja0OpaTOPHBIM OOOpPYAOBAaHMEM M HarpeBaTENbHBIMU MTPHOOpaMu.
HaGmronennst 3a W3MEHEHUSMH, TTPOUCXOIAIIMMU C TOPAIICH CBEYOW, U UX OMUCAHUE
(IoOMaIIHUI SKCTIEPUMEHT).

AHaJIN3 MOYBBI ¥ BOJBI (JIOMAITHUNA SKCIIEPUMEHT).

[Ipr3HakyM XUMUYECKUX PEAKIIUU.

PacTBOpenue. PactBOpBbI. CgoiicTBa pPacTBOpPOB JIEKTPOJIUTOB.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu (16 1)

PactBopenne kak ¢usuko-xumuueckuid mnponecc. Ilonarune o rugpatax u
Kpuctajuioryaparax. PactBopumocTb. KpuBble  pacTBOPUMOCTH  KaKk  MOJEIb
3aBUCHUMOCTH PAacCTBOPUMOCTH TBEPJBIX BEHIECTB OT TeMmmeparypbl. HacklleHHble,
HEHACBIIICHHBIE W TEPECHIINICHHBIC PACTBOPHI. 3HAYEHWE PACTBOPOB JJISI MPUPOIBI U



CEJIbCKOTO XO3SMCTBA.
[lonsitue 00 AAEKTPOIUTUYECKONU IUCCOLMAIMU. DIECKTPOJIUTHI U HEIIIEKTPOIUTHI.
MexaHu3M JTUCCOUMALUU DJIEKTPOJIUTOB C PA3JMYHBIM THUIIOM XHMUYECKOW CBSA3U.
Crenenpb snekTpoiauThyecko mgucconuanuu. CuibHbIE W clla0ble  DJIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHHUSI TEOPUM  DIICKTPOJIMTHUUYECKON auccouuanuu. HoHHbIE
ypaBHEHUS peaKUid. Y CIOBUS MPOTEKAHUS PEAKIIMK 0OMEHA MEXKTY AJIEKTPOJIUTAMHU 0
KOHIIa B CBETEC HOHHBIX MPEACTaBICHUM.
Knaccudukanus HOHOB u ux CBOMCTBA.
Kucnotsl, ux knaccuduxanus. Juccounaruss KUCIOT U UX CBOWCTBA B CBETE TCOPUHU
BJIEKTPOJIUTHYECKON JUCCOUMAIMU. MOJEKYISIpHbIE U HOHHBIC YPAaBHECHUS PEAKIUU
KHUCJIOT. B3auMo1eiicTBUE KUCIOT C METAUIAMU. DINEKTPOXUMHUYECKUIN Pl HATPSIKEHU I
METaJUI0B. B3auMoieicTBHE KUCIOT ¢ OKCHUaMHM METAJIJIOB. B3auMoaelcTBUE KMCIOT C
OCHOBAHMSIMHM - PEaKUUs HEUTpaIM3auuu. B3auMOIENCTBHE KHUCIOT C COJISIMH.
Hcnonw3oBanue TabiMIbl PACTBOPUMOCTH JJISI XapaKTEPUCTUKU XUMHUYECKUX CBOWCTB
KHCJIOT.

OcHoBanus, ux kiaccupukanus. J(ucconmarus OCHOBaHMM M UX CBOMCTBAa B CBETE
TEOPUH DIIEKTPOJUTUUECKON AUcCcolrannu. B3auMonencTBue OCHOBAaHUN C KUCIIOTAMHU,
KUCIIOTHBIMU OKCHJaMU W COJsMU. Vcmosib3oBaHMe TaOMUIBI PACTBOPUMOCTH JIJIS
XapaKTepUCTUKA XUMHUYECKUX CBOMCTB OCHOBAaHUW. Pa3noxkeHue HepacTBOPUMBIX
OCHOBaHMN pu HAarpeBaHUU.
Conu, ux kiaccupukanus 1 TUCCOLMAITUS Pa3TMYHBIX TUIOB cosieil. CBOICTBaA coJiei B
CBETE€ TEOpHUM DJJIEKTPOJIMTHUYECKOM AuccolMaluu. BzaumoaencTBue coled ¢
METaJUIaMH, YCIIOBHUSI IPOTEKAHUS 3TUX PEaKIMi. B3anmMoaencTBue Coyer ¢ KUCIOTaMu,
OCHOBaHUSAMHM U  coyisiMd.  Vcmonb3oBaHue — TaOMMIBI ~ PACTBOPUMOCTH IS
XapaKTEPUCTUKH XUMHYECKUX CBOMCTB coJiei.

O6o0menne cBeeHU 00 OKCHIaX, MX KIaCCH(HUKAIMA U XUMHYECKUX CBOWCTBAX.
['eHeTnueckue psAabl METAJIOB U HEMETAJUIOB. ['eHeTHUECKast CBsI3b MEXIY KJIacCamu
HEOPraHMYECKHUX BEIIECTB.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiud. OKUCIUTEIb U BOCCTAHOBUTEIIb,
OKHCJICHHE u BOCCTaHOBJICHHE.

Peakniun wmoHHOTO OOMEHa H  OKHCIWTEIHLHO-BOCCTAHOBHUTEIBHBIC  PEaKIHH.
CocTaBieHHe YpaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi METOJIOM

AIEKTPOHHOTO Oananca.
CBolicTBa MPOCTHIX BEIIECTB - METAUIOB M HEMETAJUIOB, KHUCJIOT M COJIEH B CBETE
MpeICTaBICHUN 00 OKHUCJIHTEIbHO-BOCCTAHOBUTEIIHHBIX poreccax.

JdemoHncTpanuu. B3anMoIeincTBUE IUMHKA C CEPOM, COJISIHOM KHCIOTOW, XJIOPHUIIOM
Menu (II). T'openne marums. B3aumoneilcTBUE XJIOPHOM M CEPOBOJIOPOIHON BOJBI.
JlabGopaTopHble ONBITHI:
8. Peakuuu, xapakTepHbIe AJisl pACTBOPOB KUCJIOT (COJNSTHON MU CEPHOM).
9. Peakuuu, XxapakTepHble JIJIsl paCTBOPOB Iiesiouel (THAPOKCHIOB HATPHS WM Kajus).
10. ITonydyenue u CBOMCTBA HEPACTBOPUMOI'O OCHOBAHUS, HAIPUMEDP TMAPOKCUIA MEAU
(IT). 11. Peakuuu, xapakTepHble AJisl PaCTBOPOB CoJiel (Hampumep, s XJIOpUaa MeIu
(11).
12. Peakuuu, xapakTepHbI€ JJIs OCHOBHBIX OKCUAOB (HApUMED, AJII OKCUIA KAJIbLIHS).
13. Peakuuu, xapakTepHble ISl KUCIOTHBIX OKCUIOB (Hampumep, M YIIIEKUCIOTO
rasa).



IIpakTukym 2 «CBOiCTBa pACTBOPOB 2JIEKTPOJIUTOB» (4 1)
Houuble peakuumu.
VYcnoBus TeUEHHSI XUMUYECKUX PEAKIIUN MEXKy paCTBOPAMHM JIEKTPOJIUTOB 10 KOHLIA.
CBoiicTBa KMCIIOT, OCHOBAHUM , OKCHIOB U COJICH.
Pemrenne skcriepuMeHTAIBHBIX 3a/1ad.

6. YueOHO-TEMATHYECKUH IIJIAH

No Ha3zBanue rnaBsl KonnuecTBoBO
ria 4acoB
BbI

1 BBenenune 4

2 ATOMBI XUMUYECKHUX DJIEMEHTOB 9

3 ITpocThie BenecTna 6

4 CoennHeHNsT XUMHUYECKUX DJIEMEHTOB 14

5 W3menenust, nporucxoasue ¢ BelmecTBaMu 12

6 [Mpaktukym 1  «llIpocteitmme omnepamuu ¢ | 3
BEILIECTBOM)

7 PactBopenune. PactBopel. Peakiiuu  wonHoro | 16
oOME€Ha U OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIC
peakiun

8 [TpakTukym 2 «CpoiicTBa pacTtBopoB | 4
AIEKTPOJIUTOBY

8 Utoro 68

9 kiacc

Beenenue (10 v)

XapakTepucTUKa 3JIEMEHTA II0 €r0 IIOJOKEHUIO B IEPUOJMYECKON CHCTEME
xumudeckux demeHToB . . Mennaeneepa. CBOMCTBA OKCHAOB, KUCIIOT, OCHOBAHUHN U
COJIE B CBETE TEOPUHU DJIEKTPOJUTHYECKOW IMCCOLUMALMU U IPOLECCOB OKUCIICHMS -
BOCCTaHOBJICHUS. [ eHeTHUeCcKue psapl MeTaJIa U HEMETAILIA.

[TonsiTne o mepexomHblx »diemeHTax. AmdorepHocTh. ['eHeTHUeCcKuit psn
MEPEXOAHOI0 JIEMEHTA.

[lepronnyecknii 3aKOH U MEPUOAUYECKAST CUCTEMA XUMHUYECKUX 3JieMeHTOB /1. 1.
MenzeneeBa B CBETE yUEHHUs O CTPOCHUM aroMa. VX 3HaueHwue.

YnpaxxHeHus:

1. /laBaTh XapakTEpUCTUKY XHUMHUYECKOTO AJEMEHTA MO IMOJOKEHUE AJIEMEHTA B
MePUOAUYECKON CUCTEME XUMHUUYECKUX dieMeHToB [[.1. Menneneena.

2. JlaBaThb XapakTEPUCTUKY OHJIEMEHTA [0 KHCIOTHO-OCHOBHBIM CBOMCTBaM
00pa3yeMbIX UM COCJTMHCHHUIA.

3. KnaccuduimpoBath XUMUYECKHE PEAKIIUU 110 PA3IMYHBIM TPU3HAKAM.



Metajibl (134)

[TonoxeHnue MeTauIoOB B IEPUOAUYECKON CUCTEME XUMHUUYECKUX d1eMeHTOB JI. M.
MengaeneeBa. Mertauinueckass KpHUCTaJUIMYECKass pEIIETKA MW METaJuIM4ecKas
xumuyeckas cBsa3b. O0mme gusznueckue cBoiicTBa metamioB. CruiaBbl, UX CBOMCTBA U
3HA4YCHHE. XHUMUYECKUE CBOMCTBA METAJIJIOB KakK BOCCTaHOBUTEIICH.
DJIEKTPOXUMUYECKUIN psifi HaNpsHDKEHUA METAIOB U €r0  KCHOJIb30BAHUE IS
XapaKTEPUCTUKU XUMUUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl MOJydYEHUS
METAJJIOB: MUPO-, THAPO- U IJEKTpoMeTamyprus. Koppo3us MeTanaoB U CIOCOOBI
O00pBOBI C HEW.

OO0mas xapakTepUCTHUKA HIEJIOYHBIX MeETaJJoB. Meramibsl B MPUPOJIE.
O6mue croco6s! ux nonaydeHus. Ctpoenue atomoB. [llenounble METAJIBI — MPOCTHIE
BEIIeCTBa, WX (U3MUEeCKue ¢ XUMHUYECKHE CBOWCTBA. Bakuelmme coenuHeHUs
MICJIOYHBIX METAJIOB — OKCHJbI, THAPOKCHIBI M COJMU (XJIOPHUABI, KapOOHATHI,
cyJbdaTel, HUTPAThI), UX CBOMCTBA U NMPUMEHEHHE B HApOJIHOM Xo3sikicTBe. KanuitHbie
yI0OpeHus.

O6mas XxapakTepHCTHKa OJJIEMEHTOB rjaBHOW mnoarpynns |l
rpynnsl. Ctpoenue aroMoB. lllenouno3emenbHbIe METaIbl — MPOCTHIC BEILIECTBA, UX
bu3udeckue U XMMHUYECKHUE CBOMCTBA. BakHeline COeTUHEHMS IICIOYHO3EMETbHBIX
METaJIJIOB — OKCHU/IbI, TUAPOKCHUIBI U COTHU (XJIOPHUABI, KAPOOHATHI, HUTPATHI, CYIb(aThI
u docdatel), UX CBOMCTBA U IPUMEHEHUE B HAPOJTHOM XO3SIHCTBE.

Anromunuit. CtpoeHue atoma, GU3NIECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. CoeTMHEHUST ATFOMUHHUS — OKCHUJ M TUAPOKCHU, UX aM(bOTEPHBIM XapaKTep.
Baxuenmue conu anmtomunus. [[pumMeHeHne atoMUHUS U €10 COSTMHEHU .

Kenezo. Crpoenue aroma, (Ppu3MUeCKHe M XHUMHUYECKHE CBOWCTBA IMPOCTOTO
BemecTBa. I'enerndeckue psaasl Fe?" u Fed'. Kauectsenusie peakiun Ha Fe?" u Fedt,
Baxwueiimue coiu kene3a. 3Ha4EHUE kKeJe3a, €ro COCIMHEHUN U CIJIaBOB B MPUPOJIEC U
HApOJIHOM XO3SIMCTBE.

JemoncTpamuu. O06pa3ipl METOYHBIX U MIEI0YHO3EMENbHBIX MeTaIoB. OOpas3Iibl
CIUIaBOB. BzammopelcTBHe HATpus, JUTHUS M Kalblusg C BoaoW. BsammopernctBue
HATpUs M MarHus C KUCIOpOAOM. B3ammoaencTBHE METAlIOB C HEMETAJUIAMHU.
[Tonyuenue runpokcuaos xkenesza (1) u (I11).

Yunpa:xkHeHnus:

1.JlaBath  XapaKTEPUCTUKY XHUMHYECKUX DJEMEHTOB-METAIOB  (IEJIOYHBIX
METaJJIOB, MarHusi, KaJbIlus, AJIIOMUHUSA, JKeJIe3a) M0 UX MoJokeHuto B [lepuoanueckoi
cucreme xumuueckux nsiaemeHToB J[. M. MenneneeBa. 2.HaspiBaTh coeauHeHHs
METAJIJIOB M COCTaBIIATh UX (POPMYJIBI 1O Ha3BaHUIO. 3 ONMHUCHIBATh OOMINE XUMUYCCKUE
CBOMCTBa METAJJIOB C IOMOIIBIO PYCCKOTO s3bIKa W si3blka XUMHUHU. 4.COCTaBIISITh
MOJICKYJIAPHBIE YPAaBHECHUSI PEAKIUKA, XAPAKTEPUIYIOIMIUX XUMHUUYECKHE CBOMCTBA
METAJIJIOB U UX COCIMHEHUH, a TAKKE BJIEKTPOHHBIC YPABHECHUS MPOILIECCOB OKUCJICHHUS -
BOCCTAHOBJICHHSI.

IpakTtukym 1 «CBoiicTBa MeTANJIOB U UX COeAUHEHUID» (4 1)
[TpakTuueckast padota Nel OcyiecTBieHrE HENOYKA XUMUUECKUX TPEeBpallieHu
[TpakTuueckast padota Ne 2 IlonydeHue u CBONCTBA COCIMHEHUN METAJIIIOB
[TpakTtuueckast pabora Ne 3 DkcrepuMeHTalIbHbIEC 3a/l1a4yd N0 PAClO3HABAHUIO U



MOJIYYEHHIO BEIIECTB
Hemeranasl (21 4)

Bonopoa, ¢usnueckre U XMMHUYECKHE CBOMCTBA BOJAOPOJAA, €0 IMOJYyYEHHE U
MIPUMEHEHHE.

Kucnopon, puznueckre u XuMu4eckrue CBOMCTBA, €ro MoJIy4eHue U MPUMEHEHHUE.

Bona u ee cpoiictBa. PacTBopumoCTh BemiecTts B Bojae. KpyroBopor Boxabl B
pUPOJE.

I"anorensr. XnopoBoaopoa. ConsiHas KUCIOTA U €€ COJIH.

Cepa. CpotictBa u npumenenue. Oxcunbl cepsl (VI), ux nomydyeHnue, cBocTBa U
npuMmeHeHne. CepoBOJOpOAHAS U cepHUCTas KUCIOThl. CepHas KUCJIOTa U €€ COJIU, UX
NpUMEHEHHE B HApOAHOM X03sicTBe. OKUCIUTENbHBIE CBOMCTBA CEPHON KUCIOTHI.

A3oT. CTpoeHue atoMa M MOJIEKYJIbl, CBOMNCTBA MPOCTOr0 BELIECTBA. AMMMAK,
CTpO€HHUE, CBOICTBa, mMojyueHue U mnpumeHeHue. Conu aMMOHMs, MX CBOMCTBa U
npumenenue. Oxcuapl azota (1) u (1V). A3oTHas KuciioTa, €€ CBOMCTBA U IIPUMEHEHHE.
Kpyrosopor a3ora.

®ocdpop. CrpoeHue aroma, aIOTPONUS, CBONCTBA OEIOr0 M KPACHOIO
dochopa, wux mnpumeHenme. OCHOBHbIC coenuHeHus: okcua (docdopa (V),
oprodochopHas kuciaoTa u ¢pocdarsl.

Yranepon. CrpoeHue arToma, ajuIOTPOIHUSA, CBOMCTBA  AJUIOTPOIHBIX
monudukanuid, npumenenue. Okcuabl yriaepona (II) m (IV), ux cBoiictBa u
npuMmeHeHne. KauecTBeHHast peakiusi Ha yrieKuciblil ra3. KapOoHartsl: KajabIuT, coja,
NoTall, UX 3HAYEHHWE B MPUPOJAE M KU3HM deioBeka. KayecTBeHHass peakiusi Ha
kapOoHat-uoH. Kpyrosopot yriepona.

Kpemuuii. CrtpoeHue aroma, KpHUCTaJUIMYECKUNW KPEMHUMN, €ro CBOMCTBA U
npumeHenue. Oxcupa kpemHusi (1V), ero npupojsbie pasHOBUAHOCTH. CHIMKATHI.
Crexno.

Jemonctpanuu. OOpasibl raJJoreHOB — IMPOCTHIX BEIIeCTB. B3anMojericTBue
Cepbl C METaulaMHd M KHUCIOPOAOM. B3anmMoAelcTBHE KOHIIEHTPUPOBAHHOW a30THOM
KUCTOTHI ¢ Menbto. [loriomenue yrimeMm pacTBOPEHHBIX BEIIECTB WK ra3oB. OOpasiibl
NPUPOJHBIX COCNMHEHMH XJopa, cepbl, ¢ocdopa, yriaepona, kKpemHus. OOpasibi
BOKHEHIITNX JUIsI HAPOJHOTO XO35HUCTBA CYIb(aTOB, HUTPATOB, KapOOHATOB, ocdaToB.
OO0pa3s1sl cTeka, KepaMUKH, [IEMEHTA.

Yopaxnenus. 1.J/[aBatb XapaKTEpUCTUKY XHUMUYECKUX 3JIEMEHTOB-HEMETAJIOB
no ux nonoxeHur B llepmoamyeckoint cucreme xumuueckux osnemeHtoB J[. W.
MenneneeBa. 2.Ha3piBaTh coeqMHEHWsS HEMETANIOB M COCTABIATH MX (POPMYJIBI IO
Ha3BaHuto. 3 OmnwuceiBaTh OOIIME XUMUYECKHE CBOMCTBA HEMETAIIOB C IMOMOUIBIO
PYCCKOTO s3bIKa U si3bIKa XUMHH. 4.COCTaBIATh MOJICKYJISIPHbIE YpPaBHEHUS PEeakiui,
XapaKTEPU3YIOMINX XHUMUYECKHE CBOMCTBA HEMETAIJIOB M HUX COEJUHEHHH, a TakxKe
AIEKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIEHUS-BOCCTAHOBICHUSI.

IpakTukym 2 «CBoiicTBa coeMHeHHI HEMeTAJIOB» (5 )

[Ipaktuueckast pabota Ned4 DxcnepumeHTanbHble 3amaun o teme «lloarpymnna
KHCJIOPOJa»

[IpakTuueckast padora Ne 5 DkcniepuMeHTanbHbie 3a1auu 1o TeMe «lloarpymibt
a30Ta u yriaepoaa»

[Tpaktrueckas padota Ne 6 [Tonydenue, coOupanue v pacro3HaBaHHE ra30B



KpaTtkue cBeaeHust 006 opraHudeckux coegnHeHusx (5 u)

IIpeameT opranuveckoii xumuu. OpraHuecKue COEIUHEHUs, OCOOEHHOCTH UX
CTPOEHHMS U CBOMCTB M MPUUHMHBI MHOTOOOpa3usl.

YruaeBogopoasbl. YTiieBoJOpOAbl B IPUPO/IE: MPUPOIHBIN U MONYTHBIA HEPTIHOM
raspl, HeTh. MeTaH M 3TaH, XUMHYECKOE CTPOEHHE MOJIEKYJ, CBOMCTBa (rOpeHHeE,
paznoxenue). JleruapupoBaHue 5STaHa B dTwieH. CocTaB U CTPOCHHE MOJICKYJIbI
stwieHa. J[BonHas cBA3b. [loHsaTne o peaknuu nomuMmepusauuu. llommdThiieH, ero
npuMeHeHne. KadecTBeHHass peakuus Ha JBOMHYIO CBSI3b. AIIETHIEH, COCTaB H
CTPOEHUE MOJIEKYJIbI, €r0 MPUMEHEHUE. APOMATUYECKHUE YTIIEBOAOPOibl. beH3011.

Kuciaopoaconep:xkammue OpraHMyeckue BellecTBAa. OTWIOBBIM  CIHPT,
MHOTOaTOMHBIE CHHUPTBI Ha TIpUMEpe TriuiepuHa. KadecTBeHHbIE peakIuu Ha
MHOTOaTOMHBIE CHHUPTHL. OKHUCIEHHE HTUIOBOIO COUPTA B YKCYCHYIO KHCIIOTY.
[IpenenpHbIE OTHOOCHOBHBIE KapOOHOBBIE KUCIOTHI. Kupsl. [ToHaTHe 00 yrieBoaax.

A3oTcoaep:kaime OpraHuvecKue BelleCTBA. AMUHOKHCIOTHI KakK
IPOU3BOIHBIE KApOOHOBBIX KUCIIOT. beku — BakHEHIITNE BEIeCTBA KUBON TTPUPO/IBI.

JemoncTpamun. Mojenn MOJIEKyJl METaHa M JPYTHMX OPraHUYE€CKUX BEIIECTB.
OOGecuBeunBaHUE HEMpPEACIbHBIMU COCIUHCHUSIMU OpOMHOW BOABI W pacTBopa
nepMaHraHara kanudg. ['openue cnupra. KauecTBeHHbIE peakIMd HAa MHOTOATOMHBIC
CIIUPTHI, KpaxMmal, Oenku. Peakuust «cepeOpsHOTO 3epKaiay ¢ IIroKo30M. JleHaryparus
Oeka.

VYopaxnenusi. 1. CpaBHeHME CTpPOEHMSI U CBOMCTB  YIJIEBOJOPOJIOB,
KUCJIOPOACOAEPKAIIUX OPraHNYECKHUX BEIIECTB, BAKHEUIIINX ITPUPOIHBIX COETUHEHHM.

0O06001eHNe 3HAHUT IO XMMUHU 32 KYPC OCHOBHOI mKkoJbl. [TogroroBka k
rocyrapcrBeHHoi uroropoi arrecrauuu (I'MA) (10 9)

[Tepunonnueckuit 3akoH u Ilepuoguueckas cucrema XUuMHYECKUX 3neMeHTOB [l. U.
Menneneea. @U3NYECKUN CMBICI TOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOAA U
IpymIbl. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB JJIEMEHTOB U HMX COEAUHEHUU B
NepuoJax M TpylIax B CBETE€ NPEACTABICHUNA O CTPOECHUUM AaTOMOB BIIEMEHTOB.
3HaueHUEe TMEePUOAUYECKOrO0 3aKOHA. Buapl XUMHUYECKHMX CBA3€d W THUIIBI
KPUCTAJUIMYECKUX  PEUIETOK. B3anMOCBSI3b CTPOCHUS U CBOWCTB  BEILECTB.
Knaccudukarnuss XUMHYECKUX peaknuid 1O pa3audHbiM mpu3Hakam. CKOpoCTh
XUMHYECKUX peaknuid u (axtopsl, Biauswoomue Ha Hee. OOPATUMOCTH XUMUUYECKHX
peakiuii U CcHocoObl CMEIICHUS XUMUYECKOro paBHOBecHs. I[IpocTeie U CIOXKHBIE
BellecTBa. MeTamibl U HEMeTaJibl. ['eHeThueckue psapl MeTala, HeMeTalia Hu
nepexogHoro Meraimiaa. OKCHIBI U TUAPOKCUILI (OCHOBAHUS, KHCIOTHI, aM(pOTEpHBIC
TUAPOKCUIBI), conr. VX cocTaB, kiaccudukaius u 001ye XuMIIecKiue CBOMCTBA
B CBETE TEOPUHM EKTPOITUTUUECKON TUCCOLUALINH.

Y4yeOHO-TeMaTHYECKHH TUIAH

No HasBaunue riiaBbl KonnuecTBo
rjia 4acoB
BBI

1 BBenenune 10




MeTtamisl 13

[Ipaktukym 1 «CBolicTBa MeTaioB U ux | 4

COCMHEHUI

Hemerasnbl 21
[IpakTrkym 2 «CBOWCTBA COEAMHEHUI 5
HEMETAJIOBY

OpraHuyeckue BelecTBa 5

OO6o00u1IeHne 3HaHUM M0 XUMUU 32 Kypc ocHOBHOM | 10
KOJIbL. [10AroTOBKA K TOCYAAPCTBEHHOM UTOTOBOM
arrectanuu (I'MA)

7.0nucanue y4e0HO-MeTOAUYECKOTr0 M MAaTEPHAIbHO-TEXHUYECKOr 0
ob0ecneyeHHs
00pa30BaTeJILHOI0 NpoLecca

YyeOHuUKM:

1.I'abpuensu O. C. Xumus. 8 kinacc: yue6. g oOuieoOpa3oBat. yUpexKIeHUH /
O. C.I'abpuensu.-M.: [Ipoda, 2017.
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Ob6opynoBanme

Konnexkuuu: pa3gaTounslii MaTtepuai: aqlOMHUHHUHN, BOJIOKHA, KAMECHHBIM YTOJb,
Kay4dyK, MeTajulbl, MUHEpajdbl U TOPHBIE TOPOJLI — CBHIPHE I XUMHUYECKOU
MIPOMBIIIIJIEHHOCTH, HA00p XUMHUYECKHUX DJJIEMEHTOB, HEe(Th M MPOIYKTHI €&
nepepaboTKH, TUIACTMACCHI, CTEKJIO M HM3JeIusl U3 CTeKJa, TOIIMBO, YYT'yH U
CTaJb, IIKaja TBEPAOCTH.

PeakTuBbI, HA0OPHI

Monenn

Hemonctpanmonnsie: KomruiekT kpucrtammueckux pemérok; Habop moneneit
aTOMOB JUIsI COCTaBJICHHUS MoOJleJell MoJeKysn co crepxkHsamu; Habop s
cocTaBieHUs OO0BEMHBIX Mojenei; I[lepuoamdeckas cucremMa XHUMHYECKUX
snementoB JI. M. MenneneeBa; PacTBOpUMOCTh CONEH, KHUCIOT, OCHOBAaHUMN B
BOJE;

[IpuGopel, HaOGOPHI TMOCYABl W JA0OPATOPHBIX IMPUHAMICKHOCTSH IS
XUMHUYECKOT0 SKCIIEpUMEHTA

Cromuk moaséMublii; [lITatue s mpooupok; IlITaTuB MeTaIMIeCKHIA;

8. Ilianupyemble pe3yabTaThl H3YUYEHHUS] Kypca XUMUHM B OCHOBHOI1
HIKOJIe

B pe3ynbrare u3ydeHus XUMHHM YYEHUK OCHOBHOM IITKOJIBI:

-HAyYUTCS OCO3HABATh OOBCKTHBHYIO 3HAUMMOCTh OCHOB XMMHYECKOH HayKH KakK
00J1acTH COBPEMEHHOT'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KyJIbTyphl |
IPAKTUYECKOM IeATEITLHOCTH

YeJIOBeKa B YCIOBHSX BO3pACTAMOIICH «XUMH3AIMM» MHOTHX cdep KHU3HU
COBpPEMEHHOT'0 O0IIEeCTBA;

- OBJIQJICET CUCTEMOW XMMHYCCKHX 3HAHUHA — IMMOHATHAMU, 3aKOHAMH, TCOPUIMH U
SI36IKOM HayKH,

HMCIOIIIUMH BakHOEe 00IIeo0pa3oBaTeIbHOE U ITO3HABaTEIbHOS 3HAYCHUE,
€CTECTBCHHOHAYYHBIMM METOJAMHU HCCICIOBAHMUS BEIIECTB M XHMHYCCKUX
SIBJICHUH, CBEJICHUSAMU 10 UCTOPHH CTAHOBJICHUS XUMHH KaK HAyKU;



- MOJYYUT NPEJCTABICHUE O CIIO)KHOM KOMIUIEKCE OTHOIIEHUI B CHUCTEMax
«YEJIOBEK — BEIIECTBO» M «BEIIECTBO — MaTepuanl — MpaKTUYecKas
NEeSATENbHOCTD», O POJM HAYKH B CO3/JaHMHM HOBBIX MAaTE€pUAIOB U MCTOYHUKOB
SHEPruu;

- YCBOUT OCHOBbl XHMHMYECKOW T'pPaMOTHOCTM KaK OCHOBBI aHaiu3a u
IUIAHUPOBAHUS HKOJOTMYECKH O€30IacHOro MOBENEHUS B LENAX cOepeKeHHs
310POBbsI U OKPYKAKOLIEW CPEIBI.

B npouecce uzydeHnss XMMUU y4aluics OCHOBHOMW LIKOJIBI:

- yOeauTcst B TOM, UTO B OCHOBE MHOTHX SIBJICHUW >KUBOW W HEKUBOW MPUPOIBI
JeXaT XUMUYECKUE PEeBPAILleHUs] HEOPTaHUUECKUX U OPraHUYECKUX BEIIECTB;

- yra1yOUT MpEACTABICHUE O MAaTEPUATIbHOM €JUHCTBE MUPA;

- OBJIaJIC€T YMEHUSMH YCTAHABJIMBATH CBS3M MEXAY peajbHO HAOII0JaeMbIMU
XUMHYECKUMU SBJICHUSIMU U MPOLIECCAMU, TPOTEKAIOIIMMHU B MUKPOMUPE aTOMOB
U MOJIEKYJ; OOBSICHATh MPUYMHBI MHOT00Opa3usi BEIIECTB, 3aBUCUMOCTb HX
CBOICTB OT coOCTaBa M CTPOCHHs, a Takke OOYCIOBIEHHOCTh NPUMEHEHHUS
BEIIECTB OCOOCHHOCTSIMH MX CBOMCTB; aHAJU3UPOBATh U OOBEKTUBHO OICHUBATH
KU3HEHHBIE CUTYaIlUH, CBSI3aHHbIE C XUMUEH;

- IPUOOPETET HABBIKM 0€30MaCHOr0 OOpallleHHsI C BEIIECTBAMH, UCIIOJIb3yEMbIMU
B MTOBCEHEBHOM JKU3HMU.

N3yuenue XuMuM NpeocTaBUT YYEHUKY BOZMOXKHOCTD:

- pa3BUBAaTh W COBEPILIECHCTBOBATh WHIWBUIYyAIbHBIE CIOCOOHOCTH; MHTEPEC K
MUpPY BELIECTB U

UX MpeBpanieHnit; ooieyueOHble HHTEIIEKTYalIbHbIe YMEHUS CIIOCOOCTBYIOIINE
IPUOOPETEHUIO OIbITa TBOPYECKON M TMOMCKOBOM JAESTENIbHOCTH, B YAaCTHOCTH
YMEHHSI CpaBHUBATh M KIACCU(DUIMPOBATH OOBEKTHI, BBISIBISATH MPUUUHHO-
CJICICTBEHHBIE CBS3H, (OPMYJIUPOBATH THUIIOTE3bI M MPOBEPSATH UX B XOJE
AKCHEPUMEHTA, APTYMEHTHUPOBATh BBIBOJIbI, OTCTANBATh CBOC MHEHUE, UCIIOJIb3YsI
IIPU 3TOM a/ICKBATHBIE I0KA3aTEIbCTBA;

- MpUOOpeTaTh HAaBBIKK PabOTHI C Pa3TMYHBIMH MCTOYHHKAMU HH(POpPMAITUU TI0
XUMUM (CJIOBapH,

CIpPaBOYHMKH, XpecToMaTtuu, MHTepHET U 1p.), a Takke yMeHHE OOBEKTHBHO
OLICHMBAaTh HMH(OpPMAIMIO O BEIIECTBAX, MX NPEBPAIICHUAX H MPAKTHUYECKOM
PUMEHEHHH;

- COBEPILIEHCTBOBATh YMEHUS IUIAHUPOBAaTh M PALMOHAIBHO OPraHU30BBIBATH
y4eOHOIO3HABATENIbHYIO JAESITENbHOCTh, IMPUMEHSTHh IIOJYYCHHbIE 3HAaHUS B
HOBOW CUTYallWH;

- IprOOpeTaTh HABBIKK CaMOOOPA30BAHMS M MMPAKTUUYECKOT'O COTPYIHUYECTBA MIPH
OpraHu3anuu

U BBIIOJHEHUM XUMHUYECKOTO SKCIEPUMEHTa, IPOBEACHUM U  3aIUTE
YUYEHUYECKHUX ITPOEKTOB I10

HCCJIEI0BAHUIO OTJENIbHBIX BEIIECTB M XMMHUYECKHX SIBJICHUMU, HAOJIIOaEMbIX B
MIPUPOJAE U MOBCETHEBHON KU3HU.

Takum o0pa3oM, B pe3ysibTaTe M3YYEHUS XMMHHM B OCHOBHOM IIKOJIE YYEHHK
MOJIYYUT IOATOTOBKY, JOCTAaTOYHYIO JJIA MPOJOJDKEHUS OOy4deHHs B cTapLiei
IIKOJIE U CPEHUX MPOPECCUOHANBHBIX 0011€00pa30BaTENbHBIX YUPEKACHUAX, a
TaK)Ke MPUOOPETET KIIIOUEBbIE KOMIIETEHIUH,



HMCIOIKWEC YHUBCPCAJIbHOC IIPUMCHCHUC B JTFO00M BUAC OCATCIBHOCTH.

[TnanupyemMbie pe3yiabTaThl OCBOCHHS IPEAMETHOTO COACPKAHUS 10 XUMUHU
MIPEICTABIICHBI TI0 OCHOBHBIM pa3jeliaM COJCpP)KaHUS MPUMEPHOU MPOTPaMMBbI
OCHOBHOTO 00111eT0 00pa3oBaHus 10O

XHMUH.

Ocnognvie nonamus xumuuy (YypoBeHb aTOMHO-MOJICKYJISIPHBIX MPEACTABICHUH)
BBITyCKHUK HAYy4YUTCS:

- OIKCHIBATh CBOWCTBA TBEPIBIX, JKHUIKHX, Ta3000pa3HBIX BEICCTB, BBIACISS UX
CYIIICCTBCHHEIC

IMPU3HAKHU,
- XAdpaKTCpHU30BaAThH BCUICCTBA IO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM,
YCTAaHAaBJINBATH MPUYINHHOCJICACTBCHHBIC CBi3HU MCIKIAY JaHHBIMHU

XapaKTEePUCTUKAMU BEIIIECTBA;

- pacKphIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSITHH «aTOM», «MOJEKYJay,
«XUMHUYECKUM  DJIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIESCTBOY,
«BAJICHTHOCTBY, UCTIOJIH3Ys 3HAKOBYIO

CUCTEMY XHMUU;

- n300paxaTh COCTaB MPOCTEUIINX BEIIECTB C TOMOIIBI0 XUMHYECKUX (GOPMYIT U
CYIIHOCTh XUMHYECKUX PEAKIIMI C TTOMOIIbI0 XUMUUYECKUX YPABHCHU;

- BBIYUCJISITH OTHOCUTEJBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a
TaKX€ MacCOBYIO

JOJTI0 XMMHYECKOTO AJIEMEHTa B COCIMHEHHUAX JJIsi OLUECHKU HMX MPAKTUYECKOU
3HAYUMOCTH;

- CpaBHUBATH M0 COCTaBY OKCHUIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

- KJIaccu(PpUIMPOBaTh OKCHUILI U OCHOBAHUS IO CBOMCTBAaM, KHUCJIOTHI M COJIH TIO
COCTaBy;

- ONHUCHIBaTh COCTaB, CBOMCTBA W 3HAuYCHHE (B MPUPOJIE M TMPAKTUUECKOMN
JESATEILHOCTH YEJIOBEKA)

MPOCTHIX BEIIECTB — KUCJIOPOJa U BOJOPOJA;

- JlaBaTh CPaBHUTEJbHYI0 XapaKTEPUCTUKY XUMHUUYECKHUX JJIEMEHTOB U
BaXKHEHIINX COCIUHECHUN

€CTECTBEHHBIX CEMEICTB IIEI0YHBIX METAJIJIOB U IaJIOTCHOB;

- IOJIL30BAThCS JTA0OPATOPHBIM 000PYIOBAaHUEM U XUMUUYECKOM TIOCY/I0M;

- MIPOBOJIMTH HECJIOKHBIE XMMHYCCKHE OIBITHI M HAOJIONCHHS 3a U3MEHEHUSIMHU
CBOMCTB BEIIIECTB

B IIPOIECCE MX IMPEBPAIICHHI; COOJIFOAaTh MPaBUIa TEXHUKHA 0€30TaCHOCTH IIPH
MPOBEICHUH

HaOJIFOJIEHUH U OIBITOB;

- pa3nu4aTh AKCIEPUMEHTATIBHO KUCIIOTHI U MICJI0YH, MOJIb3YsACh UHIUKATOPAMH;
OCO3HABAaTh HEOOXOJUMOCTb COOJIIOICHUSI Mep 0€30MacHOCTH MPHU OOpPAIIEHUU C
KHCJIOTaMH M IEJIOYaMH.

BeInyCKHUK MOJYyYUT BO3MOKHOCTh HAYUUThCS :

-TPaMOTHO OOpaIaThCs ¢ BEIIECTBAMH B ITOBCEHEBHOM KU3HU,

- OCO3HaBaTh HEOOXOIMMOCThH COOJIFOACHUS MPABUI IKOJIOTHUYECKH 0€30MacHOro
MOBEJICHHUS B OKPYKAIOIIEH MPUPOTHOUN CPEJIE;



- MOHHUMAaTh CMBICA M  HEOOXOAMMOCTh  COOJIIOACHUS  MPEaNUCaHUM,
MpeIaraéMbIX B MHCTPYKIUAX

10 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U JIP.;

- UCIOJB30BaTh NMPUOOPETCHHBIE KIIOYEBbIE KOMIIETEHTHOCTH MPHU BBIMOJIHEHUU
MCCIIENOBATENBCKUX ITPOEKTOB MO0 XUMUU;

- pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOM U
MMUCbMEHHOM

KOMMYHHUKAllUM TIpu paboTe ¢ TEKCTaMu Y4YeOHUMKA U JIOMOJTHUTEIbHOU
JUTEPATYpPOH, CIPAaBOUYHBIMU TAOJHIIAMHU, MPOSIBIATH TOTOBHOCTH K YBa)KEHUIO
WHOM TOUKU 3pEHUsI IPU 00CYKACHUU PE3YJIbTaTOB BHIMIOJHEHHOU paOOThI;

- 00OBEKTHUBHO OIIEHUBATh WH(OPMAIIMIO O BEIIECTBAX U XUMUUYECKHUX IMPOIeccax,
KPUTUYECKU

OTHOCHUTBCSI K TICEBIOHAy4YHOUW HHGOpMaALIUKM, HET0O0pPOCOBECTHON peKiIame,
KaCarolIEeNCs UCIIOJIb30BAaHUS PA3JINYHBIX BEIIECTB.

Ilepuoouueckuti 3aK0H U nepuoouUYecKas cucmema

xuMuueckux ssemeHToB J[. 1. MenneneeBa. CTpoeHue BelecTBa

BrinmyckHuK HayuuTes:

- kjaccuuIMpoBaTh XUMHUYECKHE DOJEMEHThl Ha MeTaulbl, HEMETaJlIbI,
AJIEMEHTHI, OKCUJIBI U

TUAPOKCUIBI KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIE 3JIEMEHTHI (Ta3bl) AJI1 OCO3HAHUS
Ba)KHOCTHU

YHOPSAI0YEHHOCTH HaYYHBIX 3HAHU;

- pacKpbIBaTh CMBICH neproanyeckoro 3akoHa JI. 1. Menneneesa;

- ONUCHIBaTh M XapaKTEepPU30BaTh TAOIUUHYIO (HOPMY MEPUOIUYECKON CHUCTEMBI
XUMUYECKHUX

3JIEMEHTOB;

- XapaKTEepU30BaTh COCTAB ATOMHBIX SIAEP U PACHPEACIICHUE YUCIA JIEKTPOHOB
0 JIEKTPOHHBIM

CIOSIM aTOMOB XUMHUYECKHX 3JIEMEHTOB MajbIX ME€PUOAOB NEPUOINYECKON
CHUCTEMBI, a TAKXKE

KaJIis U KaJblus;

- pa3nIuyarth BHUABl XUMHUYECKON CBS3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJTTUYECKYIO;

- U300paxkaTh DJIIEKTPOHHO-MOHHBIE (OPMYIIBI  BEIIECTB, 0Opa30BaHHBIX
XUMUYECKUMU CBSI3SIMU

pa3HOro BUJA;

- BBISIBJISITh 3aBUCHMOCTH CBOMCTB BEILIECTB OT CTPOEHUS UX KPUCTAIIUYECKUX
PEUICTOK: HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTUYECKHX;

- XapakTepu30BaTh XUMHUYECKHE DJIEMEHTbl W HMX COCJUHEHHS Ha OCHOBE
MOJIO’KEHHUSI DIIEMEHTOB B

MEPUOANYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUSI UX ATOMOB;

- OMKMCHIBATh OCHOBHBIE 3Tanbl OTKpbITUA . 1. MenneneeBbiM NEPUOANYECKOTO
3aKOHA U TEPUOJMYECKON CHUCTEMbl XHMHUYECKHX JJIEMEHTOB, W3Hb U
MHOT000pa3HyI0 HAYUYHYIO JAESTEIbHOCTh YUCHOTO;

- XapaKTEepHU30BaTh HAYYHOE U MHUPOBO33PECHUECKOE 3HAUYECHUE MEPUOAUYECKOTO



3aKOHA U NIEPUOAUYECKON CUCTEMBI XUMHUYECKUX di1eMeHTOB [[. 1. MeHneneena;

- OCO3HaBaTh HAy4yHbIE€ OTKPBITHS KakK pPeE3yJbTaT JIMTEIbHbIX HAOIIOACHMIA,
OIIBITOB, HAYYHOU

IIOJIEMUKH, MIPEOIOJICHNS TPYAHOCTEN U COMHEHUM.

BBINTyCKHUK NOJYYUT BO3MOKHOCTh HAYUNUTHCS:

- OCO3HABaTh 3HAYECHUE TEOPETUYECKUX 3HAHUMN JUIA PAKTUYECKOU IEATEIbHOCTH
YeIIaBeKa,

- ONUCHIBaTh U3YUYEHHbIE OOBEKTHl KaK CUCTEMBbI, IPUMEHSIS JIOTUKY CUCTEMHOIO
aHaIu3a,

- IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTSAX MEPUOJNYECKON CUCTEMBI XUMUYECKUX
JJIEMEHTOB 11

0OBSCHEHUS U MPEABUACHUS CBOMCTB KOHKPETHBIX BEIECTB;

- pa3BuBaTh HMHPOPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIIYOJICHUS
3HaHUM 00 MCTOPUU CTAHOBIICHHUS XMMUYECKOW HAyKH, €€ OCHOBHBIX IMOHSTHUH,
IIEPUOANYECKOTO 3aKOHA KaK OJHOI'0 U3 BAXXHEHIIMX 3aKOHOB IPUPOJIBI, a TAKKE
O COBPEMEHHBIX TOCTUKEHUSIX HAYKH U TEXHUKH.

MHnozoobpaszue xumuueckux peaxyui

BrinmyckHUK HayuuTes:

- OOBSICHATH CYyTh XUMHUYECKUX IMPOIECCOB U UX MPUHIUIMHAIBHOE OTIWYHE OT
(bU3UYECKUX;

- Ha3bIBATh NMPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUECKUX PEaKIINil;

- YCTaHaBIWBATh MPUHAIJICKHOCTh XHUMHUYECKOW pEaKIUU K OIpeAeICHHOMY
TUITY 110 OTHOMY M3

KJIacCU(UKAIIMOHHBIX TIPU3HAKOB: 1) MO YMCIY U COCTaBY MCXOJHBIX BEIIECTB U
IIPOJYKTOB PEAKIUU (PEaKIIUU COCAMHECHHUS, PA3I0KEHUS, 3aMEIICHUS] 1 OOMEHA);
2) MO BBIJACJICHUIO WM TIOIVIOIICHUIO TEIUIOTHI (peakiuyi SK30TEPMHUYECKUE U
SHJOTEPMHUUYECKHE); 3) 1O M3MEHEHUIO CTEMEHEH OKUCICHUS XUMHUYECKUX
AJIIEMEHTOB (PEaKIUK OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC);

4) Mo oOpaTUMOCTH Tpoliecca (peakiuu oopaTUMbIe U HEOOPATUMBIC);

- Ha3bIBaTh (PAKTOPHI, BIMUSIONIUE HA CKOPOCTh XUMUYECKUX PEAKITUI;

- Ha3bIBaTh (PAKTOPHI, BIMUSIONINE HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS;

- COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUUYECKOW AUCCOLMALMU KHUCIIOT, IIEIOYEH,
COJICH; TIOJTHBIC U

COKpAIlICHHbIE ~ HMOHHBIE  YypaBHEHHUS  peakiuii  oOMEeHa;  ypaBHECHHS
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUIA;

- MPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHX peakinuid mo QopmyiaM/Ha3BaHUIM
MCXOJHBIX BEIIECTB; OMPEJEISITh HCXOAHBIC BEIECTBA MO0 (PopMyliaM/Ha3BaHUAM
POJIYKTOB PEAKIINH;

- COCTaBJISITh YPaBHEHMS PEaKIMi, COOTBETCTBYIOIIMX IIOCIIEIOBATEIHLHOCTH
(«uemoykey) mpeBpalleHuii HEOPraHUYECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB;

- BBUIBJISITh B MPOIECCE JKCIEPUMEHTa MNPU3HAKH, CBHUACTEIHCTBYIOIIHE O
MIPOTEKAHUU XUMUYECKON PEaKIINu;

- IPUTOTOBJISITH PACTBOPHI C OMNPEAEICHHON MAacCOBOM J0Jied pPacTBOPEHHOIO
BEIECTBA;

- ONpEeNeNATh XapaKTep Cpellbl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH IO



W3MEHEHUIO OKPACKHU

WHJIUKATOPOB;

- NMPOBOJAWTH KAYECTBEHHBIC PEAKIMU, MOATBEPKIAIOIIME HAJUYUE B BOIHBIX
pacTBOpax BEUIECTB

OTJICTBbHBIX KATHOHOB U aHHMOHOB.

BrInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUThCS

- COCTaBJISATh MOJIEKYJISIPHBIE W TOJHBIC MOHHBIE YPABHEHHUSI MO COKPAIICHHBIM
MOHHBIM YPaBHEHUSIM;

-  TOPUBOJIUTH TMPUMEPHl  pEaAKIUK, MNOATBEPKIAAOIMIUX  CYLUIECCTBOBAHUE
B3aMMOCBS3U MEXAY OCHOBHBIMH KJIaCCAMHU HEOPTaHMYECKUX BEIECTB;

- MPOTHO3UPOBATh PE3YJIbTAThI BO3JACHCTBUS PA3IMYHBIX (PAKTOPOB HA N3MEHEHUE
CKOpPOCTH

XUMHUYECKOU PEAKIINY;

- IPOTHO3UPOBATH PE3YJIbTATHI BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE
XUMHYECKOTO

paBHOBECHSI.

MHnozcoobpasue sewecmas

BrinmyckHUK HayuuTes:

- ONpENeNATh NPUHAIJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY U3
U3YYCHHBIX KIACCOB/TPYII: METAJUIbl M HEMETaUlbl, OKCH[bI, OCHOBaHUS,
KHUCJIOTBI, COJIU;

- COCTaBJIATH ()OPMYJIBI BEIIECTB [0 UX Ha3BAHUSIM;

- OIIPEAENATh BAJIGHTHOCTh U CTENIEHb OKUCJIEHUS SJIEMEHTOB B BEIIECTBAX;

- COCTaBJISITH (POPMYJIBI HEOPraHUYECKUX COEIUHEHUN TI0 BaJEHTHOCTSIM H
CTEIEHSM OKUCIICHUS

AJIEMEHTOB, a TakKXKe 3apsijiaM HOHOB, yKa3aHHBIM B TaOJUIlE PacTBOPUMOCTH
KHCJIOT, OCHOBAaHUM U COJICH;

- OOBACHITh 3aKOHOMEPHOCTH M3MEHEHHUSA (PU3NYECKUX U XUMHUYECKUX CBOWCTB
IPOCTHIX BEIIECTB (METAJJIOB M HEMETAUIOB) M HX BBICIIMX OKCHJOB,
00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO

Y TPETHETO MEPUOJIOB;

- Ha3bIBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapaKTEPHBIE JJISI TPYI OKCHIOB:
KHUCTIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

- Ha3bIBaTh OOIIME XUMUYECKHUE CBOWCTBA, XapaKTEPHBIE IS KAXKIO0TO U3 KIACCOB
HEOPraHWYECKHUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

- TPUBOAUTH NPUMEPHI PEAKLIMH, MOATBEPKAAIOIINX XUMHUYECKHUE CBOMCTBA
HEOPraHUYECKUX

BCILICCTB: OKCHUJIOB, KMCJIOT, OCHOBAHMI U COJICH;

- ONpEeNensATh  BEUIECTBO-OKHUCIMTEIbL W  BEIIECTBO-BOCCTAHOBUTEIL B
OKHCJIMTETbHOBOCCTAHOBUTEIBHBIX PEAKIUSIX;

- COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHc (71 HW3YyYEHHBIX
peakiuil) Mo MpeIyIoKEHHBIM CXeMaM PeaKIuii;

- IPOBOJUTH JIAOOPATOPHBIEC OMbBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

- IPOBOJIUTH JTAOOPATOPHBIE OMBITHI MO MOJYUYECHHUIO U COOMPAHUIO Fa3000pa3HbIX



BEILIECTB: BOAOPOJA, KHUCIOPOAA, YIVIEKUCIOrO Ta3a, aMMMaKa; COCTaBIIATH
YPaBHEHUSI COOTBETCTBYIOIINX

peaKiuu.

BpInyCKHUK NOTY4YUT BO3MOKHOCTD HAYUUTHCH :

- NPOTHO3UMPOBATh XWMHUUYECKHE CBOMCTBA BEIIECTB HAa OCHOBE HMX COCTaBa H
CTPOCHUS,

- TPOTHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSIBIATH OKHUCIUTEIBHBIC WU
BOCCTAHOBUTEIIBHBIE CBOMCTBA C YYETOM CTENEHEH OKHUCICHUS BJIEMEHTOB,
BXOJISIIMX B €0 COCTAB;

- BBISIBJISITh CYIIECTBOBAHUE T€HETUUYECKOM B3aUMOCBSI3M MEXIY BEIIECTBAMU B
pAnxy: MpocToe

BEILIECTBO — OKCHUJI — TUIAPOKCHUJ — COJIb;

- XapaKTepu30BaTh OCOOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHON M a30THOM
KHCIIOT;

-  TOPUBOAUTH NOPUMEPHI YPABHEHHUM  PEAKIMH, JIE)KAIMX B  OCHOBE
MIPOMBIIIJIEHHBIX CIIOCOOOB TMOJYyYCHHUS aMMHaKa, CEpPHOW KHUCJIOTHI, YyryHa M
CTaJIH;

- ONUCHIBaTh (HU3UYECKUE U XUMHUYECKUE TPOIECChI, SBISIOMIMECS YaCThIO
KpPYroBOpOTa BEIIECTB B IPUPOJE;

- OpraHu30BbIBaTh, NPOBOJUTH YUYCHUYECKHE IIPOEKTHI II0 HCCIEIOBAHUIO
CBOWCTB BELIECTB,

UMEIOILIHUX BaXKHOE MPAKTUUECKOE 3HAYCHHUE.



