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BBenenue

PabGouass mporpaMma Mo TmpeaMeTy «XHUMHS» I OCHOBHOM  IITKOJIBI
npeaHa3HavYeHa i o0ydJaronumxcs 8 -9-x KiaccoB.
IIporpamma BKJIHOYAET TpU pasnena:

. «IImanupyemsie pEe3ybTaThI W3Y4YECHUS y4eOHOTO IIpEAMETAY,
chOpMyIMPOBAHHBIE HA HECKOJBKUX YPOBHIX — JIMYHOCTHOM, METANPEAMETHOM U
IIPEAMETHOM;

» «ConepxaHue yaeOHOTO TIPEIMETay, T/I€ MPEACTABICHO U3ydaeMOe COIepKaHuE,
00BEIMHEHHOE B COJIEP)KATEIILHBIE OJIOKH.

» «Tematndeckoe TIAaHUPOBAHKE», C YKA3aHHUEM KOJUYECTBA YACOB , OTBOAMUMBIX
Ha OCBOCHHE KaKJIOU TEMBI.

[Iporpamma cocTaBieHa Ha ocHOBe DyHIAMEHTAIBHOTO sAJIpa COJIEP>KaHUs OOIIETro
oOpazoBanusi W TpeOOBaHUI K pe3yJbTaTaM OCHOBHOTO OOIIEro oOpa3oBaHUs,
MIPE/ICTABICHHBIX B (PerepaqbHOM TOCYIapCTBEHHOM O0pa3oBaTEIbHOM CTaHAApTE
o011ero 00pa3oBaHusi BTOPOTo MOKOJIEHUs. B Hell Takke yUYUTHIBAIOTCSI OCHOBHBIC UJIEU
U TOJOKEHUS MPOrpamMMbl pa3BUTUSA U (POPMUPOBAHUS YHUBEPCAIBHBIX YUYEOHBIX
JEUCTBUN I OCHOBHOTO OOIIEro oOpa3oBaHUs, MPEEMCTBEHHOCTh C MPOTPaAMMOI
HayaJbHOTO 00IIEro 00pa3oBaHusl.

PabGouas mporpamMmma pazpaboTaHa Ha OCHOBE CJICAYIOIIMX HOPMATHUBHO-IIPABOBBIX

JOKYMEHTOB:
1. ®denepanbHblil 3akoH «O0 00pazoBanuu B Poccuiickoit @eaepannny;
2. @enepanbHblii  TOCYAapCTBEHHBIM 00pa30BaTENbHBIA  CTaHIAPT
OCHOBHOTO 00111€eT0 00pa3oBaHus;
3. Konnenmust IyXOBHO-HPaBCTBEHHOI'O Ppa3BUTHS U  BOCIHMTAHUS
JMYHOCTH rpakaaHuHa Poccum;
4, [IpumepHbIe TpPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHUsl IO
y4eOHbIM npenMeTaM: Xumus. 8- 9 kiacchol;
S. DenepanbHbIA nepeyYeHb y4e€OHHUKOB, YTBEPKICHHBIX,

PEKOMEHJIOBAaHHBIX (JOMYIIEHHBIX) K KCIOJIB30BAHUI0 B 00pa3oBaTeIbHOM
NEATEIbBHOCTH B 00pa30BaTENIbHBIX OpPraHU3alUsiX, PeaM3yIOIIUX MPOrPAMMBI
o0111ero oOpa3oBaHus;

6. ABTOpCKas mporpaMmMa OCHOBHOTO OOIIEero o0pa3oBaHUs MO0 XUMHUHU
st 7-9 knaccoB: Xumusi. Paboune nporpammsbl. [IpeameTHas TuHuS y4eOHUKOB
I'. E. Pym3utuca, ®@. I'. ®enpamana. 8—9 kiaccel: mocobue sl yuuTeseu

obmeobpazoBarenbHbiXx opranuzanuii / H. H. T'apa. — 2-e uzn., gon. — M.:
IIpocgemnienue, 2013.
1. TpeboBanus K OCHAIICHWIO 00pa30BaTEIbLHOrO Ipollecca B

COOTBETCTBHUM C COJEPXKATEIbHBIM HAMOJHEHHWEM YYEOHBIX TIPEIMETOB
dbenepasbHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHAapTa
(ITpuka3 Munobpuayku Poccun ot 04.10.2010 r. N 986 r. Mocksa);

8. CaunlluH 2.4.2.2821-10 «CaHUTapHO-3MUIEMHOJIOTHYECKUE
TpeOOBaHMSI K YCJIOBUSIM M OpraHM3alud OOydYeHHWs, COJEpKaHWUS B
oOmieoOpa3oBaTenbHbIX  Opranu3auusax» (yrBepxkiaeHHble I[locTaHoBieHueM
['maBHOTO TOCYHAapCTBEHHOIO CaHUTApHOTO Bpauda Poccuiickont denepanuu OT



24.11.2015 r. Ne 81 «O6 yrBepxknenun CaunlluH 2.4.2.2821-10 «CanutapHo-
AMUAEMHUOJIOTUYECKHE TPeOOBaHMS K YCIOBUSIM W OpraHU3aluud OOy4YeHHUs,
COZICpKaHus B 00111e00pa30BaTEIbHBIX OPTaHU3AIHIX»);

Q. OcHoBHasi oOpa3oBareiibHas MpoOTrpaMMa OCHOBHOTO  OOIIETO
obpazoBanusi [OY OOIII Ne 9.

TeMaTtnueckoe IJIAHUPOBAHUE OPUEHTHPOBAHO HA MCIOJIB30BAHUE YUYEOHHKOB,
MpUHAJICKAIUX NOpeAMETHON auHuM  ydyeOHukoB mno xumuu [.E. Pynsutuca,
@.I".®enpimana, peKOMEHAOBaHbIX MuHHUCTEpCTBOM 00pa3oBanus Poccuiickoi
Qenepanii K UCMOJB30BAHUIO B 00pa3oBaTeNbHOM  JEATENbHOCTU B
001e00pa3oBaTebHBIX OpraHU3aMsgX, W COJEpPKaHHE KOTOPBIX COOTBETCTBYET
denepabHOMY TOCYJAPCTBEHHOMY 00pa3oBaTEIbHOMY CTaHJIAPTy OCHOBHOTO OOIIETo
o0pa3oBaHus:

YyeOHUKM:

1. I'.E.Pym3utuc, .. Oenpaman. Xumusa. 8 kiacc: y4eOHUK  JId
ob1eoOpa3oBaTenbHBIX yupexaenuii. — M.: [IpocBemenue, 2016.

2. I''E.Pym3utuc, O.I.@enpaman. Xwumusa. 9 knacc: y4eOHUK  Jis

o01eo0pa3oBarenbHbIX yupexaenuil. — M.: [Ipocsemenue, 2017.

JAuaakTuyeckuii MaTepuas:

1. Xumus: 8 KII.: 3JIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

2. Xumus: 9 KII.: 3JICKTPOHHOE NIPHIIOKCHHUE K YUSOHUKY.

3. Pagenxmii A. M. Xumusa: aumakTudeckuii marepuan: 8—9 km. / A. M.
Panenxuii. — M.: IIpocsenienue, 2015.

4. E.B.IIunymo, JI.b.Ky3nemnosa. Pemenne 3amay mo xumuu. CrpaBOYHHUK
MIKOJIbHHKA. /— M.: @uonoruueckoe oomectBo «CiioBoy, 1999.

Metoanyeckasi aureparypa:

1. Tapa H. H. Xumusa. Ypoku B 8 kiacce: mocobue s yuutens.— M.:
[Tpoceemenue, 2014.

2. T'apa H. H. Xumusa. Ypoku B 9 kjacce: mocobue s yuurens— M.:
[Ipocsemenue, 2015.



I[Inanupyembie pe3yabTaThl OCBOEHUSI Y4eOHOI0 MpeIMeTa

N3yyenne XuMuUM B OCHOBHOM IIKOJE JAET BO3MOXKHOCTH JOCTUYBL CIEIYIOIIMX
pE3yJbTATOB B HAMPABICHUU JIMYHOCTHOTO PA3BUTHUSA:

1) BocriuTaHUE POCCUICKOM Ipa)TaHCKOW MJIEHTHYHOCTH: ATPUOTU3MA, JTIOOBH U
yBaxkeHuss K OTtedecTBy, 4YyBCTBa TOpPAOCTH 3a CBOIO PonuMHy, 3a pPOCCHHCKYIO
XUMHUYECKYIO HAYKY;

2)  (¢opmupoBaHHE  IEJIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKH U OOIIECTBEHHOW TMPAKTUKH, a TaKXKe
COLIMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY M JYXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOTO
MUDA;

3) ¢opMupoBaHHE OTBETCTBEHHOIO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CHOCOOHOCTM K CaMOpa3BUTUI0O U CamMOOOpa30BaHUI0O HAa OCHOBE MOTHUBALUU K
00Oy4EeHHIO U TTO3HAHUIO, BBIOOPY PpOodHIIbHOrO 00pa3oBaHus Ha OCHOBE MH(OpMAIUHU O
CYLIECTBYIOIIUX MpodeccusXx M JHUYHBIX TNPOPECCHOHAIBHBIX MIPEANOYTEHU,
OCO3HAaHHOMY MOCTPOCHMIO MHJIMBUIYaJIbHOM 00pa30BaTEIbHON TPACKTOPUH C YUETOM
YCTOMYMBBIX IT03HABATEIbHBIX HHTEPECOB;

4) QopMupoBaHME KOMMYHUKATHBHOM KOMIIETEHTHOCTU B 0Opa30BaTElbHOM,
OOILIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIEN0BATENBbCKOW, TBOPUYECKOM M JAPYTUX BHJIIAX
JESITeNbHOCTH;

5) ¢dopMupoBaHMEe TOHUMAHMS IIEHHOCTH 3J0pPOBOrOo U Oe3omacHOTO 00pasza
KU3HU; YCBOCHHME TPABWJI WHAMBHIYaJbHOTO U KOJUIGKTMBHOTO 0€30MacHOro
MOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIHSIX, YTPOKAIOIINX )KU3HH U 3I0POBBIO JIOCH;

6) ¢popmMupoBaHrE MO3HABATEIHFHOW U MH(DPOPMAIIMOHHON KYIbTYPHI, B TOM YHUCIIE
pa3BUTHE HABBIKOB CAMOCTOSITENIBHOW pabOThl C Y4eOHBIMH MOCOOMSIMU, KHHUTAMU,
JOCTYITHBIMH HWHCTPYMEHTaMH M TEXHUYECKUMHU CpEACTBaMU HWH(OPMAIMOHHBIX
TEXHOJIOTHUH;

7) ¢dopMHUpOBaHHE OCHOB 3KOJOTMYECKOI'O CO3HAHUS HAa OCHOBE NPU3HAHUS
LEHHOCTU HU3HU BO BCEeX €€ MPOSBICHUSIX U HEOOXOAMMOCTH OTBETCTBEHHOTO,
OepeXHOTr0 OTHOIICHUS K OKpYXKarlollel cpene;

8) pa3BUTHE TOTOBHOCTM K PEUICHUIO TBOPYECKUX 3a7a4, YMEHHUS HaXOIUTh
aJIeKBaTHBIC CITOCOOBI MO BEJICHUS U B3aUMOJICHCTBUS C TApTHEPAMH BO BpeMs yueOHOM
¥ BHEYYEOHOW [eATENHHOCTH, CIIOCOOHOCTH OIEHWBATh MPOOJIEMHBIE CHUTYaIlMH H
OTepaTHBHO MPUHHUMATH OTBETCTBEHHBIC PEIICHUS B Pa3IMUHBIX MPOAYKTUBHBIX BHIAX
aestenbHOCTH  (yueOHasi  TOMCKOBO-HMICCIIEOBATEIbCKasl, KIyOHas, TpOEKTHas,
KpY>KKOBas U T. I.).

MeTanpeaMeTHbLIMU PE3yJIbTaTaMH OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOU
MPOTpamMMBbl OCHOBHOTO OOIIIEro 00pa30BaHUs SIBISIFOTCS:

1) oBmameHrWe HaBBIKAMH CaMOCTOSATEIHLHOTO TMPUOOPETCHUS HOBBIX 3HAHUU,
OpraHu3aluu y4eOHOMU JAesSTEIHHOCTH, TTIOMCKA CPEJICTB €€ OCYIIECTBICHHUS,;

2) yMeHHE TUIAaHUPOBATH MYTH JOCTHKEHUS II€JIE HA OCHOBE CaMOCTOSITEIIHBHOTO
aHalM3a yCIOBUW W CPENICTB WX JOCTHKEHUS, BBIICIATH aJbTEPHATHBHBIE CIIOCOOBI
JOCTHKEHUS IeMM W BbIOMpaTh Haubojee >(PGeKTUBHBIA CMOCO0, OCYIIECTBIATH



[IO3HABATEJIbHYIO pEe(QIIEKCUI0 B OTHOLIEHUM AEMCTBUI O PELICHUI0 YYEOHBIX U
[IO3HABATEJIBHBIX 3a/1a4;

3) yMeHHEe OHMMATh NPOOJIEMY, CTABUTh BOIPOCHI, BBIIBUTaTh TUIIOTE3Y, AaBaTh
OTIpe/ieNICHUs] TIOHATUSAM, KIACCU(PHUIMPOBATh, CTPYKTYPUPOBATh MaTepual, MPOBOAUTH
HKCIIEPUMEHTBI, apTYMEHTUPOBATh COOCTBEHHYIO IMO3UIINIO, (POPMYITUPOBATH BHIBOJABI U
3AKITIOYEHUS;

4) ymMeHue COOTHOCUTh CBOM JIEMCTBHS C IUIAHUPYEMBIMH PpE3yJbTaTaMH,
OCYULIECTBJISATh KOHTPOJIb CBOEH JEATEIBbHOCTH B NPOLECCE IOCTHKEHHUS pe3yibTaTta,
OTIPEETATh CIOCOObI NEHCTBUI B paMKax MNPEAJIOKEHHBIX YCIOBHM U TpeOOBaHHIHA,
KOPPEKTUPOBATh CBOM JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIIONIEHCS CUTyallHEN;

5) dopmupoBaHHe U pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS
MHCTPYMEHTOB U TEXHUYECKHUX CPEACTB MHPOPMAIIMOHHBIX TEXHOJOTUHN (KOMIIBIOTEPOB
U NporpaMMHOro oOecledyeHHs) KaK HHCTPYMEHTAJIbHOM OCHOBBI  pPa3BUTHS
KOMMYHHMKATUBHBIX U T03HABATEIbHBIX YHUBEPCAIbHBIX yUEOHBIX JIEHCTBUMH;

6) yMeHHE CO3/1aBaTh, IPUMEHATh U MIPE0OPa30BbIBATh 3HAKK U CUMBOJIBI, MOJIEIU
U CXEMBI JUIsl pelieHNs yYeOHBIX U 03HABATEIbHBIX 3a/1a4;

7) yMeHue wu3BiIEKaTb HHGOPMALMIO M3 Pa3IMYHbIX MCTOYHHUKOB (BKJIOYas
CpelcTBa MaccoBOM MH(pOpMALMK, KOMIAKT-IUCKH Y4e€OHOrO Ha3HAYEHUS, PECypChl
HNuTtepHeTa), cBOOOIHO MOJIB30BaThCSA CHPABOYHOM JIMTEPATYpOil, B TOM YHCIIE U Ha
ANIEKTPOHHBIX HOCHUTENSIX, COO01aTh HOPMbI MH(GOPMAIMOHHONW H30MpaTEeNbHOCTH,
ATUKU;

8) yMeHHE Ha MpaKTUKE I0JIb30BATbCSI OCHOBHBIMHM JIOTHUECKHUMH MpPUEMAMU,
METOJaMi  HaOIIOJICHUs, MOJECIUPOBaHUs, OOBICHEHUS, pEIICHUs MNpooJieMm,
MIPOTHO3UPOBAHUS U JIP.;

9) yMeHue OpraHu3oBaTh CBOIO JKH3Hb B COOTBETCTBUHU C IPEICTAaBICHHUSIMH O
3I0pOBOM 00pa3e >KU3HM, IpaBaxX M OOA3aHHOCTAX Ipa)KIaHWHA, LIEHHOCTSX ObITHS,
KyJbTYPBI U COLMAJIBHOTO B3aUMOJICHCTBYSI;

10) yMeHue BBINOJIHATH MO3HABATENbHBIE U MPAKTUUYECKUE 3aJaHUS, B TOM YHCIIE
IIPOEKTHBIE;

11) ymeHue camMOCTOSITENILHO U apryMEHTHUPOBAHHO OLIEHMBATh CBOM JCHCTBUS U
JNEUCTBUA OJHOKIIACCHUKOB, COAEPKaTeIbHO OOOCHOBBIBAsS MPaBUIBHOCTh WJIU
OIIMOOYHOCTh pe3yJibTaTa U crocoda NEeUCTBHS, aJeKBaTHO OLIEHMBATh OOBEKTHBHYIO
TPYJIHOCTh Kak Mepy (aKTHUUECKOro WU TMPEIIoaraéMoro pacxoja pecypcoB Ha
pelIeHNnE 3a7ayd, a TAKKE CBOM BO3MOKHOCTH B JIOCTMIKCHUU LEIIA ONPEACIEHHOU
CJII0KHOCTH;

12) ymenue pabotrarb B rpymnne — 3OPEKTUBHO COTPyOHUYATh U
B3aMMOJICIICTBOBATh HA OCHOBE KOOPJAMHAIMU PA3IMYHBIX IMO3UIUN MpPU BhIPAOOTKE
OOLIEero pelIeHus] B COBMECTHOM JESTENILHOCTH; CIIyIIaTh NapTHEPA, POPMYIUPOBAThH U
apryMEHTUPOBaThb CBOE MHEHHE, KOPPEKTHO OTCTaWBaThb CBOK IO3HULHIO U
KOOPJIMHUPOBATh €€ C MO3ULHEN NMapTHEPOB, B TOM YHCIIE B CUTYALlMH CTOJKHOBEHUS
MHTEPECOB; MPOAYKTHBHO pa3pemiars KOH(QIMKTHI Ha OCHOBE YYETa HMHTEPECOB HU
MO3UIMII BCEX €ro Yy4YaCTHUKOB, IMOMCKAa U OLEHKM aJIbTePHATUBHBIX CHOCOOOB
paspernieHus: KOH(IUKTOB.

[IpuopureramMu JIsl IIKOJBHOTO Kypca XMMHUM Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHMsl SBJIIOTCS:



Ilo3naseamenvnan oeamenbHocmp:

®ICIIOJB30BAHME  JUJIsi  TO3HAHUS ~ OKPYXKAIOIIEro  MUpa  Pa3iu4HbIX
€CTECTBEHHOHAYYHbIX  METOJOB: HaOIIOZICHUE,  W3MEPEHHE,  SKCIEPUMEHT,
MOJICJINPOBAHUE;

eopmupoBaHue yMEHHI pa3iauydarh (aKThl, THIOTE3bl, MPUYMHBI, CIEICTBUS,
J0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

®OBJIQJICHUE  aJICKBATHBIMU  CIOCOOAMH  PEIICHHS]  TEOPETHUYECKUX U
AKCIIEPUMEHTAJILHBIX 3a]1a4;

®[IpHOOpPETEHNE ONBITA BBIABMXKEHUS TUIOTE3 I OOBSICHEHUS U3BECTHBIX (DaKTOB
Y DKCIIEPUMEHTAJIbHOM MPOBEPKU BBIABUTAEMBIX THIIOTES.

Hngpopmayuonno-koMmMyHuKamueHas 0esAmenbHoCHb:

®BJIaJICHUE MOHOJIOTUYECKOW W JHAIOTMYECKOW PEYbl0, pa3BUTHUE CIHOCOOHOCTH
MOHMMATbh TOUKY 3pEHMsI cCOOECEeTHUKA U MPU3HABATh [IPaBO Ha UHOE MHEHHUE;

®LICII0JIb30BAHKUE JUISl PELICHUS ITO3HABATEIbHBIX W KOMMYHHUKATHBHBIX 3a]a4
Pa3IUYHBIX UCTOYHUKOB MH(POPMAIIUH.

PednexcuBHas nesTenbHOCTD:

®BJIaJICHUE HAaBbIKAMU KOHTPOJS U OLIEHKHM CBOEHW JAESTENbHOCTH, YMEHHUEM
MPEABUAECTh BO3MOXKHBIE PE3YJIbTAThl CBOMX JEHCTBUN;

eopraHuszanusi ydeOHON JESITENbHOCTU: TOCTAaHOBKA LEJIH, IUIAHUPOBAHUE,
ONPENEIEHUE ONTUMAIBHOTO COOTHOUIEHUS 1IEJIN U CPEJCTB.

OcHogbl yuebHo-ucci1ed006amenbeKoil u RPOEeKMHOU OesAme1bHOCHU:

® BIIAJICHUE Pa3UYHBIMH crioco0amMu paboThl ¢ uH(OpMaIuend: HaXOAUTh
MH(}OpMAIMI0O B COOTBETCTBYIOIIMX BO3PACTy 3JEKTPOHHBIX (IIU(POBBIX) CIOBAPAX U
CIOpaBOYHMKAaX, 0a3aXx  JaHHbBIX, KOHTpojupyeMoMm  HWHTepHeTe;  TrpamMOTHO
(bopMynIupoBaTh 3aMpoChl, OLIEHUBATh, UHTEPIPETUPOBATH U COXPAHITh HANJACHHYIO
UH(pOpMaIHIO;

® BJIaJICHUE HaBbIKaMU paboThl ¢ pasznuuHbiMu cpeactBamu UKT, paboTsl c
pa3IUYHBIMK ~ pOJia COOOMICHUSIMUA  (TEKCThI, HArIsAHO-rpadudecKue OOBEKTHI,
M(dpoBbIe aHHBIC, HEMOJBIKHBICE W JABWXKYIIHECS W300paKeHUsT — aHUMallus,
MYJIbTUILTAKALMSA, BUEO).

IIpeaMeTHBIMHU pe3ybTaTaMU OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl
OCHOBHOT'O 0011IeTO 00pa30BaHUsI IO XUMHUU SIBJISTFOTCS:

1) ¢opmupoBaHue mnepBOHAYATBHBIX CUCTEMATHU3UPOBAHHBIX MPEJCTABICHUN O
BEIIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM MPUMEHEHUU; OBJIaJICHUE TOHATUHHBIM
arrapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMMUH;

2) oco3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOW HAYKH Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHYECKUX TMpPEBpallcHUNH HEOPTAHUYECKUX U
OPraHWYECKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUM JKUBOM U HEXWBOM MPUPOIBI;
yriyOJieHre TPEACTaBICHU 0 MAaTEPUAIbHOM €MHCTBE MUPA;

3) oBmameHWe OCHOBAaMH  XHUMHYECKOHM  TPaMOTHOCTH:  CIOCOOHOCTHIO
aHAM3UPOBATh U OOBEKTHUBHO OIICHUBATH )KM3HEHHBIE CUTYaIlNH, CBSI3aHHBIC C XUMUCH,
HaBBIKaMH 0€30MMaCHOTO OOpaIeHusI C BEIIECTBAMH, UCIOJIb3yeMbIMUA B MTOBCETHEBHON



KU3HU; YMEHHEM aHAJIM3UpPOBaTh MW IUIAHUPOBATh JKOJIOTUYECKH Oe30macHoe
TIOBEJICHHUE B IIENIAX COSPEIKEHUS 3IOPOBBS U OKPYKAIOIIEH CPEIIbI;

4) popMupoBaHUE YMEHUN YCTAaHABIUBATH CBSI3U MEXKIY PEATbHO HAOII0aeMbIMU
XUMHYECKUMHU SBIICHUSIMU U TIPOIIECCAMH, MTPOUCXOSAIIAMHI B MUKPOMHUPE, OOBSICHATD
MIPUYHHBI MHOTOOOPa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa W CTPOCHUS, a
TaK)Xe 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) mpuobOpeTeHne OIbITa UCIOJIB30BAHUS PA3IMYHBIX METOJOB U3YUCHUS BEIICCTB;
HaOMIOACHUS 3a WX TMPEBpAICHUSIMUA TPU IPOBEACHUH HECIOXKHBIX XUMHUYCCKUX
AKCIIEPUMEHTOB C UCIIOJIb30BaHUEM JIA00PATOPHOTO 0OOPYIOBAHUSI M IPUOOPOB;

6) yMeHHE OKa3bIBaTh IMEPBYIO IMOMOIIb NPH OTPABICHUSAX, OXKOTAX WU JPYTHUX
TpaBMax, CBS3aHHBIX C BEIICCTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;

7) ommamenue mpuéMamMu paboThl ¢ WHPOpPMAIMEH XMMHUYECKOTO COJIEpKaHus,
MPE/ICTaBICHHON B pa3Hou ¢opme (B Buie TeKcTa, Hopmys, rpapuKoB, TaOTUYHBIX
JTaHHBIX, cxeM, Gotorpaduii u ap.);

8) co3zmanue OCHOBBI JIJIsl (HOPMUPOBAHMS MHTEPECA K PACIIMPEHUIO U YTIyOJICHUIO
XUMUYECKUX 3HaHUA U BHIOOpA XMMUU KaK MPOPUIBLHOTO MpeIMeTa MpHu Mepexoje Ha
CTyNEHb CpelHero (IOJHOT0) o0Imero oopa3oBaHMs, a B JaJbHECHUIIEM W B Ka4eCTBE
chepsl cBoel MpodhecCHOHATBHOU IESITEILHOCTH;

9) dopMupoBaHue MPEACTABICHUN O 3HAYEHWH XHMHUYECKOW HAYKH B PEIICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B TIPEIOTBPAIICHIUN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Ocnognwle noHaAmus Xumuu (yposenw AMmMoOMHO-MONEKYAAPHBIX
npeocmaeieHui).

Buvinycknuxk nayuumcsn:

OMHCBHIBATh CBOMCTBA TBEPJBIX, KUJKHX, Ta3000pa3HBIX BEIIECTB, BBIACSAS HX
CYIIECTBEHHbBIC MPU3HAKH;

XapaKTEepU30BaTh BEIIIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBaM, YCTaHABIIMBATh
MIPUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXKY JJAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

PaCKpbhIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TIOHSTHUH: aToOM, MOJIEKyJa,
XUMUYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCT,
HCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMMUH;

n300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIILI0 XUMHYECKUX (HOpMYI U
CYIIHOCTh XUMUYECKHUX PEAKITUN C TOMOIIBI0O XUMHUYECKUX YPABHECHHUIA;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, a
TaKe€ MaCCOBYIO JIOJI0 XUMHYECKOTO 2JIEMEHTA B COCIMHEHUSX;

CpPaBHHBATh 10 COCTaBY OKCH/Ibl, OCHOBaHUS, KUCJIOTHI, COJIU;

KJIAaCCU(UIIMPOBATH OKCHJIBI U OCHOBAHHS IO CBOMCTBaM, KUCIOTHI U COJIU — TIO
COCTAaBY;

ONKCHIBaTh COCTaB, CBOMCTBA W 3HaueHUE (B TMPUPOJIE M MPAKTHUUYECKOU
JeSITEILHOCTH Y€JIOBEKA) MPOCTHIX BEIIECTB — KHCJIOPOAa U BOJIOPO/Ia;

JIaBaTh CPABHUTEIBHYIO XapaKTEPUCTHUKY XUMHUYECKHUX HJIIEMEHTOB U BaXKHEUIIIHUX
COEJIMHEHU €CTECTBEHHBIX CEMENCTB IIEI0YHBIX METAJIJIOB U raJIOr€HOB;

MOJIb30BaThCS J1a00OPATOPHBIM 000PYI0BAHUEM U XUMUUYECKOM MOCYI0M;



IPOBOJIUTh HECJIOKHBIE XMMHUYECKHE OIbITHI UM HAOMIOJEHUS 32 W3MEHEHUSMHU
CBOMCTB BEIIECTB B MpOIECCEe HUX MPEeBpalleHHi; coO0aTh MpaBUiia TEXHUKH
0€30MacHOCTH MPU MPOBEICHUN HAOIIOIEHUH U OTIBITOB,;

pa3nuyaTh SKCHEPUMEHTAIBHO KHUCJIOTHI W IIENOYH, MOJIb3YSACh UHANKATOPAMH,
OCO3HaBaTh HEOOXOAMMOCTHh COOJIOJNEHUS Mep OE€30MacCHOCTH TPH OOpalleHHH C
KUCJIOTaMU U IIEJI0YaMH.

Buvinycknuk nonyuum 603mM0M#CHOCMb HAYYUMbCA:

2PAMOMHO 0OPAWAMBCAL C BeUEeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

0CO3HABAMb HE0OX0OUMOCMb COONIOOEHU NPABUTL IKONOSUYECKU 0e30NaACHO20
Nn0BeOeHUsl 8 OKPYHcaoweli NpupooOHoU cpeoe;

NOHUMAMb CMBICT U HEOOX0OUMOCMb COONOOEHUs NPeONUCAHULL, NPeOaacaemblx 8
UHCMPYKYUSX NO UCNOIb30BAHUIO N1eKAPCME, CPeOCME ObIMOBOU XUMUU U Op.;

UCNONIL308AMb NPUOOPEMEHHBIE KI0Uesble KOMNEeMEeHMHOCMU NPU 8bINOJIHeHUU
UCCNIe008aAMENLCKUX  NPOEKMO8 N0  U3YYEHUI0 CBOUCMS8, CHOC0O08 NONyYeHUs U
PACNO3HABAHUSL BeUeCm8;

Pazeusams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNOIb3Y5 CPeOCmBa YCIMHO20
U NUCLMEHHO20 00WeHUsl, NPOABIAMb 20MOBHOCHb K YBANCEHUI0 UHOU MOYKU 3PEeHUs
npu 06CyHcoeHuU pe3yibmamos blNOJIHEHHOU pabomol,

00BEKMUBHO OYEHUBAMb UHDOPMAYUIo 0 8ewecmeax U XUMUYECKUX Npoyeccax,
KpUMuYecky OmMHOCUMbCS K  NCe8OOHAYYHOU UHpopmayuu, HeoobpoCco8ecmHol
peKaame, Kacarowelcs: UCNOIb308aHUsL pA3TUYHBIX 8eUeCS.

Ilepuoouueckuii 3aKoH u nepuOOUYUECcKas CUCMEMA XUMUYECKUX Ilemenmoe /].
HU. Menoeneeea. Cmpoenue seuiecmea

Buinycknuk nayyumca:

KJIacCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHThl Ha METaJUIbl, HEMETAJUIbI, JIEMEHTHI,
OKCHJIbI U TUIPOKCHJIBl KOTOPHIX aM(OTEPHBI, ¥ WHEPTHBIC JJIEMEHTHI (Ta3bl) IS
OCO3HAHHUSI BAXKHOCTU YHOPSIIOUYEHHOCTH HAYYHBIX 3HAHU;

pacKpbIBaTh CMBICH Nieproanyeckoro 3akona /. 1. Mennaeneena;

OMHCHIBATh M XapaKTEPHU30BaTh TAONUUYHYIO (OpPMY NEPHOIUYECKON CHUCTEMBI
XUMUYECKUX IJIEMEHTOB;

XapaKkTepU30BaTh COCTAB aTOMHBIX SJIEp U paclpeesieHUue Yucia 3JIeKTPOHOB MO
AJEKTPOHHBIM  CJIOSIM ~ aTOMOB  XHMMMYECKHUX  DJEMEHTOB  MajblX  IEpPHOJIOB
MePUOANYECKON CUCTEMBI, a TAKKE KaJIUsI U KaJIbIIUs;

pa3vyaTth BHUJIBI XUMHUYECKOW CBS3M: HWOHHYIO, KOBAJEHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HETOJIIPHYIO U METAJNIMYECKYIO;

n300paxaTh SJEKTPOHHBIC (POPMYJIBI BEIIECTB, OOpPa30BAHHBIX XUMHUUYECKUMU
CBSI3SIMU Pa3HOTO BUJA;

BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILIECTBA OT CTPOEHHUS €r0 KPUCTALTUYECKOU
pEETKN (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METAJUTMYECKON );

XapaKTeprU30BaTh XUMUUYECKHUE DJIEMEHTHI U UX COCAUHEHUSI HA OCHOBE MOJI0KEHUS
AJIEMEHTOB B MEPUOJMYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

ONMCHIBATh  OCHOBHBIE TMpeanochuikn OoTkpeiTHss . WM. MeHneneeBbim
MEPUOANYECKOTO0 3aKOHA M TMEPUOAUMYECKOM CHUCTEMBl XWMHYECKHUX DJIEMEHTOB U
MHOT000pa3HyI0 HAYUHYIO I€SITEIbHOCTh YUYEHOTO;



XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE IEePUOIUYECKOTO
3aKOHA U MEePUOIUIECKON CUCTEMbI XUMHYECKUX deMeHToB [I. 1. Menneneena;

OCO3HaBaTh HAay4yHbIE OTKPBITHS KaK pe3yjabTaT JIMTENbHBIX HAOIIOCHUN,
OTIBITOB, HAYYHOH TOJIEMUKH, MPEOIOJICHUS TPYTHOCTEH U COMHEHUH.

BuvinyckHuk nonyuum 603M0MCHOCHIb HAYYUMbCA:

0CO3HABAMb 3HAYEHUE MEeOPEeMUUecKUX 3HAHUL Ol NPAKMUYECKOU 0esimeabHOCmU
yenoeeKda;

ONUCLIBAMb U3YYEHHbIE 00BbEeKMbl KAK CUCMeMbl, NPUMEHSS JI02UK)Y CUCHEMHO20
aHanu3a; NpUMeHsmb 3HAHUSL O 3AKOHOMEPHOCMAX NePpUOOUHEecKOl  CUCHeMbl
XUMUYECKUX DNeMeHmo8 Ol OOBACHEeHUss U NPeodBUOeHUsl CBOUCME KOHKDEemHbLX
seuecms,; pazeueams UHGOPMAYUOHHYIO KOMHEMEHMHOCHb NOCPEeOCMBOM YeryOleHuUs
3HaHULL 00 UCMopuu CMAHOGIEHUS XUMUYECKOU HAYKU, e€ OCHOBHbIX HNOHSAMUIL
nepuoouUuecKko20 3aKOHA KAK 00H020 U3 BANCHEUUX 3AKOHO8 NPUpoobl, d MAKice O
COBPEMEHHBIX OOCMUNCEHUSX HAYKU U MEXHUKU.

Mmuozooopazue xumuueckux peaxkyui

Buvinycknuk nayuumcsn:

O0OBSICHSATH CYTh XUMHUUECKHX TIPOIIECCOB;

Ha3bIBATh MPU3HAKN U YCIIOBHUS MPOTEKAHUS XUMHUYCCKUX PEaKITHi;

yCTaHABIWBATH MPUHAIICKHOCTh XUMHUECCKOW PEAKIMH K OMPEACIEHHOMY THITY
10 OJTHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB:

1) mo 9mciIy W COCTaBy HMCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIUHU (peaKIuu
COCIMHEHUS, PA3JIOKEHHUSI, 3AMEIIICHUS U OOMEHA);

2) 1O BBIACIICHUIO WJIW TOTJIONMICHUIO TETUIOTHI (PEaKIMu DK30TEPMHUYCCKUE H
SHAOTEPMUYECKUE);

3) Mo U3MEHEHHIO CTETICHEH OKHMCIICHUS XMMUUYECKUX JIEMEHTOB (OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEJILHBIC PEAKIINH ),

4) no oOpaTUMOCTH TpoIiecca (peakiuu 00paTuMbie U HEOOPATUMBIE);

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKUX PCAKIIHUI;

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIICHUE XUMUYECKOTO PAaBHOBECHS;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUUCCKOW JUCCOIMAIIMA KHCIIOT, IIIEJIOUEH,
COJICH; TIOJHBIC W COKpAIIEHHBIE WOHHBIC YpPaBHEHWs peakiuii oOMEHa; ypaBHCHHSI
OKHUCJIUTEIIBHO-BOCCTAHOBUTEBHBIX PEAKITHI;

IIPOTHO3UPOBATh MPOAYKTHl XHMHUYECKMX peakuuid 1o (popMmysiaM/Ha3BaHHIM
HCXOJIHBIX BEIIECTB; OMNPEICIATh HCXOJHBIE BEIIeCTBA IO (GopMyiam/Ha3BaHUSAM
MIPOJTYKTOB PEAKITNM;

COCTABIISITh YPaBHEHUS pEaKIMi, COOTBETCTBYIOIIHMX TIOCIEAOBATCIBHOCTH
(«1emouKey ) MpeBpalIeHui HEOPraHMIECKHUX BEIIECTB PA3IUIHBIX KJIACCOB,;

BBISIBIISITH B TPOIIECCE DKCIIEPUMEHTA TMPHU3HAKH, CBUCTEIBCTBYIOIIUE O
MIPOTCKAHUHN XUMUYICCKON PEaKITUu;

TOTOBUTH PAaCTBOPHI C ONPEICIEHHON MAaCCOBOM JOJIEHM PACTBOPEHHOIO BEIIECTBA;

OTIPENICNIATh XapaKTep CpeAbl BOJIHBIX PACTBOPOB KHCIOT M IIEIOYEH 10
M3MEHCHHIO OKPACKH MHIUKATOPOB;

MPOBOAUTh KAYECTBEHHBIC PEaKIMH, ITOATBEPKIAIOMINE HAIWMYUE B BOIHBIX
pacTBOpax BEIECTB OT/ICJIbHBIX KATHOHOB U aHMOHOB.

Buvinycknuk noayuum 603MOMCHOCHIL HAYYUMbCA:



COCMasnams MOAEKYISPHble U NOJHble UOHHblE YPABHEHUs N0 COKPAWEHHLIM
UOHHBIM YPABHEHUSIM,

npusoOUMb NPUMepbl PeaxKyull, NOOMBEEPHCOAIOWUX CYULeCMBOBAHUE 83AUMOCBA3U
MedHcOY OCHOBHBIMU KILACCAMU HEOPSAHUYECKUX BeUleCm8;

NPOCHO3UPOBAMb PE3YIbMAMbl 8030€lCMBUsL PA3IUUHBIX aAKMOPO8 HA CKOPOCHb
XUMUYECKOU peaKyuu,

NPOCHO3UPOBAMb PE3YIbMAambl 8030€UCEUsL PA3IUYHBIX (PAKMOpo8 Ha cMeujeHue
XUMUYECKO20 PABHOBECUSL.

Mmnozooopazue seutecme

Buvinycknuk nayuumcsn:

OTIpeNEeNATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY U3 M3YYCHHBIX
KJIACCOB/TPYIIIT: METAJUIBI U HEMETAJIIbI, OKCHIbI, OCHOBAHUS, KHCJIOTHI, COJIH;

COCTaBJIATH (POPMYJIbI BEIISCTB IO UX HAa3BAHMSIM;

OTIPENICNIATh BaJICHTHOCTh U CTETICHb OKHUCIICHUSI DJIEMEHTOB B BEIIIECTBAX;

COCTaBIIATh (POPMYJIBI HEOPTraHWYECKUX COCIMHCHUH TI0 BaJICHTHOCTSAM U
CTEIICHSIM OKHCIICHHS DJICMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B TaOIuIIe
PacTBOPMMOCTH KHUCJIOT, OCHOBAHHI U COJICH;

OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS (DU3NYECKUX U XHUMHYECKHUX CBOWMCTB
MPOCTHIX BEIMIECTB (META/UIOB M HEMETAJJIOB) M MX BBICIIMX OKCHIOB, 00pa30BaHHBIX
AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

Ha3bpIBaTh OOINME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIC ISl TPYMHI OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

Ha3bIBaTh OOIIME€ XMMUYECKHE CBOMCTBA, XapaKTEPHBIC IS KaXJOTO U3 KJIACCOB
HEOPraHUYECKUX BEIIECTB (KUCIIOT, OCHOBAaHUH, COJICH);

IPUBOIUTL TIPUMEPHI PEaKIMK, IOATBEPKAAIOMNX XHUMHYECKUE CBOMCTBA
HEOPTaHMYECKUX BEIIECTB: OKCHJIOB, KUCJIOT, OCHOBAHHUI U COJICH;

OTIPENICIIATh BEIIECTBO-OKUCIUTEIh U BEIIECTBO-BOCCTAHOBHUTEIIh B OKHCIUTEIIHHO-
BOCCTAHOBHUTEIBHBIX PEAKITUAX;

COCTaBJIATh AJIEKTPOHHBIN OanaHC (I M3yUYCHHBIX PEAKIIMN) MO MPEITI0KESHHBIM
CXE€MaM pEaKIlni;

MPOBOJIUTH JTAOOPATOPHBIE OTBITHI, TMOATBEPKIAOIINEC XUMHUYCCKHE CBOWCTBA
OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX BEIIIECCTB;

IPOBOJUTH JAOOPATOPHBIE OMBITHI MO MOJYYEHUI0 U COOMPAHUIO Ta3000pa3HbIX
BEIIIECTB: BOAOPOa, KUCIOPOa, YIJIEKUCIOTO ra3a, aMMHaKa; COCTAaBJISATh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUAM.

BuvinyckHuk noayuum 603MOMCHOCHIL HAYYUMbCA:

NPOCHO3UPOBAMb XUMUYECKUe CEOUCMBA Beujecms HaA OCHOBe UX cocmasa u
CMPpOEeHUsL,

NPOCHO3UPOBAMb CHOCOOHOCMb  Beujecmea NposeIamb OKUCIUMETbHbe  UTU
80CCMAHOBUMENbHbLE CBOUCMBA C YUEMOM CMeneHell OKUCIEeHUS. IeMEHMO8, 8X00AUUX
8 €20 cocmas;

BbIAGIAMb CYUECMBOBAHUE 2EHEMUUECKOU CBA3U MeHCOy Bewecmsamu 8 psoy:
npocmoe 8euecmeo — OKCUO — KUCIOMA/ 2UOPOKCUO — COTlb,

Xapaxkmepuzo8amv 0coOble CBOUCMBA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU
KUCI0m;



nPUBOOUMb NPUMEPLL YPAGHEHUU PeaKyull, 1edcaujux 6 OCHO8e NPOMbIULIEHHbIX
CnOCoO08 NONYUEeHUSI AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CINATU,

onucwvleams uzuueckue U XuMUiecKue Npoyeccwl, AGIAIOWUECS YACHBIO
KpY2080pOmMa 8euecmes 8 npupooe;

Op2aHU308bI6AMb U OCYUWECEIAMb NPOEKmMbl N0  UCCIE008AHUI0  CBOUCME
gewecme, UMEeWUx 6aiHCHOe NPaAKmuiecKkoe 3HaueHue.



Conep:xanue y4e0HOro npeamera

OnHoil W3 BaXHEWINIUX 3a7ad OCHOBHOIO o0O0Iero oOpa3oBaHUs SBISIETCS
MOJITOTOBKA O0YYaIOMINXCS K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODPY >KM3HEHHOT'O U
npodeccuonanpHoro mytd. OOywaromuecss JTODKHBI HAay4YUTbCA CaMOCTOSITENBHO
CTaBUTh LEIH U ONPENENATh IIyTH UX JOCTHXKEHHUSA, UCIOJIb30BaTh NMPUOOPETEHHBIN B
IIKOJIE ONBIT B PEaJIbHOM JKU3HH, 32 pAMKaMU y4eOHOTO IIpoLiecca.

XuMHS Kak ydeOHBIM NMpeAMET BHOCHT CYIIECTBEHHBIM BKIJIAJl B BOCHHUTAHHUE U
pa3BuTHE 00yUaIOIINXCSl; OHA IPU3BaHA BOOPYKHUTh MX OCHOBAMU XMMHUYECKUX 3HAHU,
HEOOXOJMMBIX JJI1 MOBCEIHEBHOM >KU3HU, 3aJI0KUTh (PYHIAMEHT Uil JTajJbHEHIIEro
COBEpIICHCTBOBAHUS 3TUX 3HAHMI, a TaK)Ke CIIOCOOCTBOBATH 0€30MaCHOMY MOBEACHUIO
B OKpY>Kalolleu cpezie 1 0epekHOMY OTHOLIEHHUIO K HEM.

N3ydenne XMuMuu B OCHOBHOM IIIKOJIE HAIIPABJICHO:

® Ha OCBOCHUE Ba)XHEWIIMX 3HAHUI 00 OCHOBHBIX MOHATHSAX M 3aKOHAX
XUMHUH, XUMHUYECKON CUMBOJIUKE;

® Ha OBJIAJICHUE YMEHMSIMHU HAOII0/IaTh XUMHUYECKUE SIBJICHUSA, MPOBOIUTH
XUMHAYECKUN DKCIEPUMEHT, NPOU3BOAUTH PACUETBl HA OCHOBE XMMHYECKHX
(opMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIUH;

® Ha pa3BUTHE I[IO3HABATEIIBHBIX HMHTEPECOB UM  HMHTEJUIEKTYyaJIbHBIX

CIOCOOHOCTEM B mpolecce MPOBEIEHUS  XUMHUYECKOIO  AKCIEPUMEHTA,

CaMOCTOSITENIbHOTO MPUOOPETEHHsT 3HAHMM B COOTBETCTBUM C BO3HUKAIOIIMMU

KU3HEHHBIMU MTOTPEOHOCTSIMU;

® Ha BOCIHUTAHHE OTHOLIEHUS K XUMHH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00II€UETI0BEUECKOM KYIbTYPHI;
® Ha MPUMEHEHHE TNOJIYYCHHBIX 3HAHUW M yMEHUH i1 0€3- OmacHoro

UCIIOJIb30BaHUSI BELIECTB M MaTepuaioB B OBbITY, CEJIbCKOM XO3AHCTBE U Ha

IIPOU3BOJCTBE, pELICHWs NPAKTUYECKUX 3aJad B IIOBCEAHEBHOW JKU3HH,

IPEAYNPEKIACHUS ABJICHUM, HAHOCALIMX BpE 310POBBIO YEJIOBEKA U OKPYKAIOIIECH

cpene.

B conepxanun mporpaMMsl IPEACTAaBIECHBI OCHOBOIIOJIATAOIINAE TEOPETUYECKUE
CBEIICHUS II0 XUMHH, BKIIOYAIOIIME W3Yy4YEHUE COCTaBA W CTPOCHMS BELIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOEHUS, UCCIICTOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX
IIPEBPAILCHAN U IyTE€W YIPABICHHUS UMHU B LEIAX IOJYYEHHS BELIECTB, MATEPHUAJIOB,
SHEPIUMu.

Conepxanue ydeOHOTO MpeaMeTa BKIIOYAET CBEIECHUA O HEOPraHUYeCKHX
BEIIECTBAX, WX CTPOCHUM M CBOWMCTBAaxX, a TaKXe XHMHYECKHX IIpoleccax,
MpOTEKAIoIMX B OKpyXkaromem Mupe. Haumbosiee  CIOXKHBIE — DIIEMEHTHI
OyHIaMEHTANBHOTO SiAjpa coAepxaHus oOuero oopa3oBaHUs 1O XUMHUH, Takue, Kak
OCHOBBI OPraHUYECKOW W MPOMBIIUIEHHON XUMUH, IIEPEHECEHBI B IPOTPaAMMY CpPEIHEN
(TmoHO¥) 00111€00pa30BaTEIILHOMN TITKOJIHI.

TeopeTndecKkyr0 OCHOBY M3Yy4YE€HUsT HEOPIaHWYECKOW XUMHH COCTABIIIET aTOMHO-
MOJICKYJISIDHOE YyueHue, nepuoamdeckui 3akoH Jl. M. MengeneeBa C¢ KpaTKuMH
CBEICHUSIMH O CTPOCHHHM aTOMOB, BHJIAX XUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSX
IIPOTEKAHUSA XUMUYECKUX PEAKLUN.



HpI/I N3Yy4YCHHUHN  XHUMHH  3HAYUTCJIbHAsA  POJIb  OTBOAUTCA  XHMHYCCKOMY
OKCIICPUMCHTY: IIPOBCACHUIO ITPAKTHUYCCKUX U Ha60paTOpHBIX pa60T N OIIMCAHUIO HX
PE3YJILTATOB, CO6J'IIOI[CHI/II-O HOPM H IIPpaBUJI ITIOBCACHHUA B XUMHYCCKHUX J'Ia60paT0pI/I$IX.

8 kiace

Pasnea 1. OcHOBHbIe MOHATHSA XUMHU (YPOBE€Hb ATOMHO-MOJIEKYJISAPHBIX
NnpeacTaABJICHUN)

[Ipenmer xumun. XuMHsl Kak 4acThb €CTECTBO3HAHHWs. BelmiecTtBa m MX CBOMCTBA.
MeToapl TO3HAHUS B XUMUU: HAOII0IeHNE, SKCTIepuMeHT. [Ipuémpl 6e30macHo paboTh
¢ obopynoBanueM u BerecTBaMu. CTpOCHHE TNIAMEHH.

Uucteie BemectBa U cMecd. (CnocoObl OYMCTKM BEIIECTB: OTCTaMBaHMUE,
(bunpTpOBaHKe, BhIIAPUBAHUE, KPUCTATUIU3AIUS, TUCTUILISLIUA.

dusnyeckue W XUMHUYECKHUE sBJICHUs. XuMHUueckue peakuuu. [IpusHaku
XMMHUYECKUX PEAaKUHUW U YCJIOBUsS BO3HUKHOBEHHUS U TE€UCHUS XMUMUUYECKUX pPEaKIUU.
ATOMBI, MOJIEKYJIBI U HOHBI. BeniecTBa MOJNEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS.
Kpucrammnueckue u amopdubie BemecTBa. Kpucrammmueckue pemeéTkyd: HOHHAs,
aTOMHas M MOJIEKYJISIpHasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIA KPUCTAIIMYECKON
pemi€tku. IIpocThle W CHOXKHBIE BEIIECTBA. XHUMUYECKHWW 3JIEMEHT. MeTaiel u
HEeMETAJIIbl. ATOMHAs €IMHUIA MacChl. OTHOCHUTENbHAS aTOMHAsI Macca. S3bIK XUMUMU.
3HAKM XUMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB. XUMHUYECKHE
dbopmyinbl. OTHOCUTENBHAST MOJIEKYJIApHas mMacca. KauecTBEHHBIH M KOJIUMYECTBEHHBIN
COCTaB BeIIECTBA. BrpluuciaeHuss mo xumuueckuM (opmynam. MaccoBass a07as
XUMHYECKOTO 3JIEMEHTA B CJIO)KHOM BEILIECTBE.

BaneHTHOCTh XMMHUECKHUX 3JIEMEHTOB. OnpeaeneHrne BaJ€HTHOCTH AJIEMEHTOB T10
dbopmyne OuHapHbIX coeauHeHui. CocTaBieHHUE XUMHUYECKUX (opMyll OWHAPHBIX
COEIMHEHUH 110 BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIDHOE Y4Y€HHE. 3aKOH COXpPaHEHHUs Macchl BemecTB. JKW3Hb U
nearenpHocTh M. B. JlomoHOcoBa. Xumuyeckue ypaBHEHHs. THIBI XMUMHUYECKUX
pEaKIuu.

Kucnopon. Haxoxnenne B mpupoze. [lomydenue kucnopona B naboparopuu u
MPOMBIIIJIEHHOCTH. (DU3WYECKHE W XHUMHUYECKHME CBOMCTBa Kuciopoaa. ['openwue.
Okcuppl. Ilpumenenne xkuciopoaa. Kpyrosopor kucmopoma B mnpupone. O30H,
ajuioTponusi kKuciopoaa. Bo3ayx u ero cocrap. 3amura aTMOCc(EepHOro BO3ayxa OT
3arpsA3HCHUN.

Bonopon. Haxoxnenue B mpupoje. I[lomyuenue Bomopona B jabopaTtopuu u
NPOMBINUIEHHOCTH. (PU3UYECKME W XMMHUYECKHUE CBOMCTBa Boaopoda. Bomopom —
BOCCTAaHOBUTEIh. Mepsl Oe3omacHocTH Tpu pabore ¢ Bogopoaom. I[IpumeHeHue
BOJIOpOAA.

Bopa. Mertoasl ompenenenuss coctaBa BOAbl — aHainu3 U cuHTe3. Dusznueckue
CBOMCTBa BOJIbl. Bosia B mpupoae 1 crnmocoObl €€ OYMCTKU. Adpaliysi BOJbl. XUMHUCCKHC
cBoiicTBa BoAsl. [Ipumenenne Boasl. Boga — pactBopurens. PacTBOpUMOCTh BELIECTB
B Bozie. MaccoBas 10711 paCTBOPEHHOTIO BEILIECTBA.

KonnuectBennble oTHOMmEHUs B xuMnuu. KonnvectBo Bemectsa. Mosb. MonsipHas
macca. 3akoH ABoraapo. Momsipablii 00bEM razoB. OTHOCUTEIbHAS MIOTHOCTh T'a30B.
OOBbEMHBIE OTHOILIEHUS Ta30B MPU XUMHUYECKUX PEAKIIHSIX.



Baxnelimne  Knacchl  HEOPraHMYECKMX  coeauHeHuH. OKCuIpl:  COCTaB,
knaccudukanusa. OCHOBHbIE M KHUCIOTHBIE OKcUAbl. HoOMeHkmaTypa OKCHUIOB.
Pu3N4eCKUe U XUMUYECKHUE CBOMCTBA, MTOJTYYEHHE U IPUMEHEHUE OKCUIOB.

I'unpoxcunsl. Knaccuduxamus rugpokcuaoB. OcnoBanusa. CoctaB. Illénoun u
HEpacTBOpUMbIE OCHOBaHMA. HoMmeHknarypa. @usnye- CKME M XMMUYECKHE CBOMCTBA
ocHoBaHnW. Peaknumsa HeWrpanmsanuu. IlomydyeHue W NpUMEHEHHWE OCHOBAHUM.
AMdoTepHbIE OKCHUJIBI U THIPOKCHIBI.

Kucnotsr. Cocra. Knaccupukanus. Homenknarypa. ®@uznueckue U XUMHUECKUE
CBOWCTBA KHUCJIOT. BBITECHUTENBHBIN PSAJT METAUIIOB.

Comn. CocraB. Knaccudukarmus. Homenkmarypa. @usndeckre CBOWCTBA COJICH.
PactBopuMocCTh coseil B Boje. XUMHYECKUE CBOMcCTBa cojeil. CrocoObl MOIy4eHUs
cozei. [IpumeHnenue comneu.

I'eneTnueckas CBA3b MEXAY OCHOBHBIMH KJIACCAMHM HEOPTAHUUYECKUX COEIUHEHUN.

JemoncTpanuu. O3HakomiIeHHE ¢ oOpa3lamMu MHPOCTBIX M CIOKHBIX BELIECTB.
CriocoObl OYMCTKH BEIIECTB: KPUCTAUIN3ALNS, TUCTHIUIALMS, XpoMaTorpadgusi. OnbIThI,
ITOATBEPKIAOIINE 3aKOH COXPAHEHHSI MacChl BEILIECTB.

[lonyueHue u cobupaHUe KUCIOPOJAa METOJIOM BBITECHEHHUS BO3JlyXa U BOJBI.
Omnpenenenue cocraBa Bo3ayxa. Konekyus negpmu, KaMEHHO20 Y2 U NPOOYKMO8 UX
nepepabomku.

[Tonyuenne Bogopoza B anmnapare Kuma, npoBepka BOJOpOJa Ha YUCTOTY, TOPEHUE
BOJIOPO/Ia, cOOMpaHuE BOJOPOJA METOAOM BBITECHEHHUs BO3yXa U BOJbl. AHaiu3
BOJibl. CUHTE3 BOJIBL.

3HaKOMCTBO ¢ 00pa3laMu OKCHUJIOB, KUCJIOT, OCHOBaHUM U coJiei. HeliTpanuzarus
1IEI0YM KUCIOTON B PUCYTCTBUM MHIUKATOPA.

JlabopaTopHble onbIThbl. PaccMOTpeHne BEIIECTB ¢ PAa3IUYHBIMU (DU3MUECKUMU
cBoiictBamu. Paznenenue cmecu ¢ momolpio Maraurta. llpumepsl GuU3MYECKUX u
XUMHUYECKUX SIBJIECHUN. Peakiuu, WITIOCTPUPYIOIINE OCHOBHBIE IPU3HAKH XapaKTEPHBIX
peakuuu. Pa3znoxenue ocHoBHOro kapOonara memu (ll). Peakuus 3amemienus menu
KEJIE30M.

O3HakoMiIeHHE ¢ 00pa3aMi OKCHUJIOB.

Bsaumopericteue Bogopoaa ¢ okcuaom meau (11).

OnbITHl, TOATBEPKAAIOUIUE XUMHUUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUM.

IIpakTnueckue padoTbl

ellpaBuna TexHukuM Oe30macHOCTH NpU paboTe B XMMHYECKOM KaOWHETE.
O3HakomiieHHE ¢ 1a00paTOPHBIM 000PYAOBaAHUEM.

e OuncTka 3arps3HEHHON NOBAPEHHOM COJIH.

e [Tosyyenue u cBoiicTBa Kucinopoaa

o [TosmyueHnne Bogopoaa U U3y4E€HHUE €ro CBOMCTB.

e [IpuroroBiieHME pPacTBOPOB COJEW C ONPEOCIEHHOM MACCOBOM  JIOJIEU
pacTBOPEHHOI'O BELIECTBA.

e Pemienne  sKclepUMEHTaNbHBIX 3adad 1Mo TeMe «OCHOBHBIE  KIJIACCHI
HEOPraHWYECKHUX COCIUHEHUI.

PacuerHble 3a1a4u:



BbruncieHue OTHOCHUTEIBHOW MOJIEKYJIIPHOM Macchl BewiecTBa 1o (opmyiie.
Beluncnenre MaccoBOM JOJIM 3JIEMEHTA B XMMHUYECKOM COCIUHEHUHU. Y CTaHOBIICHUE
npocTeiiei (opMyJibl BEIIECTBA IO MACCOBBIM J0JISIM 3JIEMEHTOB.

HaxosieHne MaccoBOM JOJIM pacTBOPEHHOIO BEIIECTBA B pacTBope. Brruncinenue
MacChbl PACTBOPEHHOTO BELIECTBA M BOJABI I IIPUTOTOBIICHUS PACTBOPA ONPEIEIEHHON
KOHIICHTPaLUU.

OO6BbEMHBIC OTHOILIECHUS Ta30B MPU XUMHUYECKUX PEAKITHIX.

Bbluucinenuss mo XWMHUYECKHMM YPaBHEHHSIM Macchl, 00bEMAa M KOJMYECTBA
BEIIECTBA OJIHOTO M3 MPOAYKTOB PEAKIIUU MO MACCE UCXOAHOTO BEIIECTBA, 00BEMY WU
KOJINYECTBY BEILIECTBA, COACPKAIIETO ONPEACIEHHYIO TOJI0 IPUMECEH.

Paznen 2. Ilepumoguyeckuii 3aKOH M NMEPHOAUYECKAS] CHCTEMAa XHMHYECKHX
ssemeHTOoB /I. 1. MenpaesieeBa. CTpoenne aroma

[lepBoHavasIbHBIE TIOMBITKU KJIacCU(UKAIIMN XUMUUECKUX 3eMeHTOB. [loHsTre o
rpynmnax CxXOJHBIX JJIEMEHTOB. ECTECTBEHHBIE CEMENWCTBA IIEJIIOYHBIX METAJLIOB WU
rajoreHoB. biaropoaHsie rassl.

[lepuomnueckunt 3axkoH /. M. MenneneeBa. llepuonuueckas cucrema Kak
€CTECTBEHHO-Hay4yHasl KiacCUPUKalusg XUMUYECKUX 3JIEMEHTOB. TabiumuHas (opma
MPEJCTaBICHUS KJAacCU(UKAIUM XUMHUYECKUX d3JieMeHTOB. CTpyKkTypa TaOIHIIBI
«Ilepuognueckass cucrema xumuueckux sieMeHtoB Jl. M. MenneneeBa» (kKopoTkas
¢dopma): A- u b-rpynmbl, nepuoabl. PU3HUECKUI CMBICI HOPAIKOBOIO 3JEMEHTA,
HOMepa nepuoja, HoMepa rpynimsl (s 3JIEMEHTOB A-TpyT).

Crpoenue artoma: SApO U BJEKTpoHHass oOoiouka. CocTaB aTOMHBIX fAJEp:
MPOTOHBI W HEUTPOHBIL. M30TOmBI. 3apsiqg aTOMHOrO fIpa, MacCOBOE YHCIIO,
OTHOCUTEJbHAsE aToMHasi Macca. CoBpeMeHHast GOpPMYITUPOBKA TMOHATHS «XUMHUECKUI
BJIEMEHTY.

OnexkTpoHHass 000JiouKa aroma: TMOHSATHE 00 HSHEPreTUYEeCKOM YpPOBHE
(27IEKTPOHHOM CJIO€), ero €MKOCTU. 3aroJIHEHHWE DJJIEKTPOHHBIX CJIOEB Y aTOMOB
JJIEMEHTOB  IEPBOrO—TPETHETO  IMEPUOIOB. CoBpemenHas  (opMyIupOBKa
MEPUOIUYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayunsie noctmxenus . M. Menneneena:
WCOPABICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, MNPEACKa3aHUuEe CYIIECTBOBAHUS
HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKM XUMHUUYECKHUX 3JIEMEHTOB B MEPUOIUYECKOMN
cucteme. XKuznb u aesrensHocTh [. 1. Menaeneena.

JdeMoHcTpanuu:

DOU3NYECKNE CBOMCTBA IIECJIOYHBIX METAUIOB. B3aMMOIENCTBHE OKCHUIIOB HATPHUS,
Marausi, ¢gocdopa, cepbl ¢ BOAOW, HCCIECIOBAHNE CBOMCTB MOJYyYEHHBIX MPOIYKTOB.
Bzaumopericteue Hatpus W kanusa ¢ BOJAod. Du3MUECKHE CBOMCTBA TaJIOTCHOB.
B3auMopeiicTBue amroMUHUS C XJIOPOM, OpPOMOM H OJIOM.

Paznen 3. CTtpoeHue BeliecTBa

3J’I€KTpOOTpI/IL[aTeJ'II>HOCTB XUMHUYECKHUX 21eMEHTOB. OCHOBHEIE BUAbBI XUMHYECKOH
CBA3M: KOBAJICHTHAA HCIIOJLIPHAA, KOBAJICHTHAA IIOJLIPHAA, HMOHHAA. BanenTHOCTB
AJIEMEHTOB B CBETE JICKTPOHHOU Teopuu. CTeneHp okucieHus. [IpaBuia onpenencHus
CTCTICHU OKHUCJICHHS 3JIEMCHTOB.



JdeMoHcTpanmm:
ConocTaBieHne (PU3NKO-XUMUYECKUX CBOWCTB COCAMHEHHM C KOBAJICHTHBIMU U
MOHHBIMU CBSI3IMH.

9 kJacc

Pa3znen 1. MHorooopasue XuMHYEeCKUX PeaKIUi

Knaccudukanus XUMHUYECKUX pPEaKIUN: PEAKIUd COCTUHEHUS,  Pa3JIOKCHHUS,
3aMmelneHus, oomeHa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEND,
BOCCTAHOBUTENb, MPOLECCHl OKHCIEHUS M BOCCTaHOBIJIEHHs. COCTaBICHHE YpaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C TOMOIIBI0 METOAA JJIEKTPOHHOIO
Oananca.

TeroBble  3PdeKkTbl  XUMHYECKHMX  PEaKuu. OK30TepMHUYECKUE U
OHJIOTEPMHUYECKUE  peakuuu. TepMoxXumuyeckue  ypaBHeHMs.  Pacuérel 1o
TEPMOXUMUYECKUM YPABHEHUSIM.

CKopOoCTh XUMHUYECKUX peakiuid. PaKkTOphl, BIUSIONIANE HA CKOPOCTh XUMHUYECKUX
peakuuii. [lepBoHayanbHOE NPENCTABICHUE O KaTaIU3eE.

Oo6parumblie peakiuu. [ToHsTHE O XUMUYECKOM PaBHOBECHUHU.

XUMHAUYECKHE PEAKIMM B BOJHBIX PaCTBOpaxX. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
HNonbl. Katnonsl u aHuoHbl. ['wWapaTHas Teopusi pacTBOPOB. DIECKTPOJIUTHUYECKAS
JUCCOLIMALIS KACIIOT, OCHOBaHUM U cojiel. CnalOble U CUIIbHBIE 3IEKTPOJIUThI. CTENneHb
nucconuanuu. Peakiiuy HOHHOTO oOMeHa. Y ClIOBUSI TEUEHUS PeaKIiii MFOHHOTO 0OMEeHa
0 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHECHHUM B
CBETE TMPEACTABICHUI 00 BJIEKTPOJUTUYECKON JUCCOLMALMH M OKHUCIUTEIIbHO-
BOCCTAHOBUTENBHBIX peakuusax. [IoHATHE O THAPOIN3E COJIEH.

JdemoHcTpanuu:

[Iprmepsl 5K30- U SJHAOTEPMUUYECKUX peakunii. B3anmMonencTBue IMHKA ¢ COJISTHOU
M YKCYCHOM KHCIJIOTaMHu. B3aumopaencrBue TIpaHyJMPOBAHHOIO ILMHKA W LUHKOBOU
MBUIM C COJISTHOM KucinoToi. B3aumoneiictBue oxcuna meau(Il) ¢ cepHoll kucmoToit
pa3sHOM  KOHIIEHTpallMM [pU  pasHbIX  TeMmieparypax. lopeHue yras B
KOHLEHTPUPOBAHHOW a30THOU KucJIoTe. ['opeHue cepbl B pacIjiaBIICHHOM CEIIUTPE.

HcnpiTanne pacTBOPOB BEIIECTB HA JJIEKTPUUECKYIO MPOBOAUMOCTH. JIBHKEHUE
HMOHOB B DJIEKTPUYECKOM IIOJIE.

JlabopaTopHbIe ONbITHI:

Peakiuu oOMeHa MEXy pacTBOpamMH JIEKTPOJIUTOB.

IIpakTnueckune padoThI:

e]I3yueHue BIMAHUS YyCIOBUN NPOBEACHNUS XUMUUECKON PEAKLIMU HA €€ CKOPOCTh

ePenieHne sKCIepUMEHTANbHBIX 33/1ad 1Mo Teme «CBONCTBA KHCJIOT, OCHOBaHUM

KakK 3JICKTPOJIUTOB)
PacueTHble 3aa4m.
Bpruucnenus no TepMOXMMUYECKUM YPABHEHUSAM PEAKIINM.

Paznen 2. MHuoroo0pa3ue BeunecTs

Hemerannel. T'asmorensi. IlosiokeHHE B TNEPUOAUYECKON CHUCTEME XHUMHUYECKUX
3JIEMEHTOB, CTpoeHUE X atoMoB. Haxoxaenue B npupoje. Puznueckre u XuMUYECKue
CBOMCTBa rajmoreHoB. (CpaBHUTEIbHAs XapaKTEpPUCTHUKA TajoreHoB. llomydenue wu



OPUMEHEHUE TajloreHoB. Xiop. Pu3nueckhe M XUMUYECKHME CBOWCTBA XJOpa.
[Ipumenenue xaopa. XnopoBogopod. Pusmueckue cpoiicTBa. [lomyuenne. ConsiHas
kuciora u e€ coinu. KadecTBeHHass peakuus Ha XJIOpUI-UOHBL. Pacro3HaBaHue
XJIOPUI0B, OPOMHUIOB, HOJTUIOB.

Kucmopon wu cepa. llonoxeHne B TEPHOIMYECKOW CHCTEME XUMHYECKUX
AJIEMEHTOB, cTpoeHue ux aromoB. Cepa. Asuorpornust cepbl. DPuU3HUECKHE U
xuMuueckue cpoictBa. Haxoxnaenue B npupope. [Ipumenenue cepsl. CepoBogopo.
CepoBonoponnasi kuciota u e€ conu. KauecTBeHHass peakiusi Ha CyJdb(UI-HOHBI.
Oxkcupn cepoi(IV). ®@usmyeckne U xumudeckue cpoiicTBa. [Ipumenenne. CepHucTas
kucnora u e€ comu. KauectBennas peakuusi Ha cyiabGuT-uonbl. Oxcupg cepbsi(VI).
CepHas kucnora. XMMHYECKHE CBOMCTBA pa30aBIE€HHON U KOHUEHTPUPOBAHHON CEPHOM
KUCNoThl. KauecTBeHHast peakius Ha CyJb(paT-UOHbl. XUMUYECKUE PEaKIUH, JIeKaIUe
B OCHOBE IIOJyYE€HHs CEPHOM KHUCJIOTBI B IPOMBIIUICHHOCTH. [IpumeHeHue cepHOI
KHCJIOTBI.

Azot u pocdop. [lonoxeHre B nepuoIUIECKON CUCTEME XUMUUECKHUX JIEMEHTOB,
CTPOEHHE HX aTOMOB. A30T, (pU3MYECKHE W XHMHUYECKHME CBOWCTBA, MOJYYCHHUE U
npumeHenue. Kpyrosopor azora B mpupone. Ammuak. dusnueckue M XUMHUYECKUE
CBOMCTBA aMMHaKa, MOJlyueHue, npuMeHenue. Comn aMMoHUs. A30THasi KHCIIOTa U €€
cBoricTBa. OKHCIUTENbHBIE CBOWCTBA A30THOM KUCIOTHI. [lonydeHne a30THOM KUCIOTHI
B J1aboparopuu. XHUMHUYECKHE pPEaKIHMH, JIeKAIMUEe B OCHOBE IMOJYYEHUS a30THOU
KUCJIOTBl B NpPOMbINUIEHHOCTU. [IpuMmenenne a3oTtHOM KuCHOThl. Comu  a30THOM
KHCJIOTBI U UX IPUMEHEHHE. A30THBIE yIOOPEHHUS.

®ochop. Amnorponus pocopa. Puznyeckue 1 XUMHUUECKUE CBOMCTBa Pocdopa.
Oxkcun dochopa(V). Dochopnas kuciora u e€ conu. Docdopusie yaoOpeHus.

Yraepon u kpemHui. IlojiokeHHE B NEPUOIMYECKOM CHUCTEME XUMHYECKHUX
AJIEMEHTOB, CTPOCHHE UX aTOMOB. YTiepoAd. Ajuiorponus yriepona. dusznyeckue u
XUMUYECKME CBOWCTBAa yrieponaa. AgjcopOius. VYrapHelii Ta3, CBOIMCTBA U
(U3MOIOTUYECKOE IEUCTBUE HAa OPraHU3M. YTJIEKUCIBIN ra3. YToybHas KUCJIOTa U e€
conu. KauecTBenHas peakuus Ha kapOoHaT-uoHbl. KpyroBopot yriepoaa B mpupoje.
Oprannuyeckre COeqUHEHUS YIIepoa.

Kpemunii. Oxcupn xpemuusa(IV). KpemnueBas kucnora m e€ conu. Crekino.
LlemeHT.

Meramnsl. [lojoxkxeHue MeETaIoOB B MNEPUOAUYECKOM CUCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHME HX aToMoOB. Mertaminueckas cBsi3b. Du3MUECKUE CBOICTBA
METauIoB. PsJ aKTMBHOCTM METaUIOB (DJIEKTPOXUMHUYECKUN pAJ  HaNpsSKEHUN
METAJIJIOB). XUMHYECKHE CBOMCTBA MeTauioB. OOIIue crnoco0bl MOJy4eHUs METAIOB.
CmuiaBbl METAJIOB.

[llemounbie MeTamabl. [lonokeHWE MIETOYHBIX METAUIOB B MNEPUOJIUYECKON
cUCTEME, CTpOoeHHE X aToMoB. Haxoxaenue B npupoxae. Ouszndyeckne U XUMUUYECKUE
CBOMCTBA LIEJIOYHBIX METAIUIOB. I [piMEHEHNE IIETOYHBIX METAJUIOB U UX COEIMHEHU.

[IlenouHo3zemenbHble MeTauibl. [lonokeHne IIeI0YHO3EMENBHBIX METAJIOB B
MEPUOIMYECKON CUCTEME, CTPOEHME MX atoMoB. Haxoxnenuwe B npupone. Maraui u
KaJIBIIMI, X BaXHEHIIHE coequHeHus. JKECTKOCTh BOJIBI U CITIOCOOKI €€ YCTpaHESHHUSI.



Amomunuii. [lonoxxeHue amoOMUHUS B NEPUOAUYECKON CUCTEME, CTPOEHUE €ro
atoma. Haxoxnenue B mpupoje. PU3NMUECKUE U XUMHUYECKUE CBOWCTBA ATIOMHHUSL.
[Ipumenenue antoMuHus. AMPOTEPHOCTh OKCHIA U TUAPOKCHIA aTFOMUHHUSL.

Keneso. IlonoxkeHne xeneza B MEPUOJUYECKON CHUCTEME, CTPOEHUE €0 aToMa.
Haxoxnenue B npupone. dusznueckne U XMMUYECKAE CBOWCTBA jKele3a. BakHenne
COCMHEHUs KeJe3a: OKcuabl, Tuapokcuasl u comu sxene3a(ll) wm sxeneza(Ill).
KauecTBeHnnsle peakuun Ha HOHBI Fe2+ u Fe3+.

JlemoHcTpanuu:

HcnpiTanne pacTBOPOB BEHIECTB HA JJIEKTPUYECKYIO ITPOBOAMMOCTB. [[BHKEHUE
HMOHOB B JJIEKTPUYECKOM IIOJIE.

Pu3nvecKre CBOMCTBA rajJoreHos. llomyyenne XaopoBoaopoia 1 paCTBOPEHUE €TO
B BOJIE.

Amnorponnbie  Moaudukanuu cepbl. OOpasibl TPUPOIHBIX CYIbPHUAOB U
cynb(daToB.

[TonyueHne amMmuaka U €ro pactBopeHue B Boge. OOpasibl NPUPOAHBIX HUTPATOB
u docdaros.

Mopenu KpuCTaUIMYECKHX pPemeTok anmasa u rpadura. OOpasisl MPUPOTHBIX
KapOOHATOB U CUJIUKATOB.

OOpa3upl BAKHEWIIMX COCAUHEHUN HATpuUs, Kajus, NPUPOJHBIX COEIUHEHUN
MAar"usi, KajblUs, ATIOMHHUA, Py JKeyne3a. B3auMoJencTBHE IIENIOYHBIX, MIETOYHO-
3€MEJBHBIX METAUIOB U AIFOMUHHUS C BOAOW. CoKUTraHue Xkeye3a B KUCIOPOIe U XJI0pa.

JlabopaTopHbIe ONbITHI:

BrIiTecHeHMe ranorenaMu Apyr Ipyra U3 pacTBOPOB UX COCTMHEHUN

O3HakomIIeHHE ¢ 00pa3laMu Cepbl U €€ MPUPOIHBIX COSTUHEHUM.

KauectBennsie peakiuu Ha Cynbpua-, CyIbPuUT- U Cyib(paT-uOHBI B PACTBOPE.

B3aumogericTBre cojielt aMMOHUS C LIEJII0YaMHU

KauectBenHnas peakuus Ha yriekucibli ra3. KauecTBeHHas peakiys Ha KapOOHAT-
VIOH.

N3yuenue oOpasiioB MeTauioB. B3anMoseiicTBie METalioB ¢ pacTBOPaMHU COJICH.
O3HakOMJIEHHE CO CBOMCTBaMHM M INpEBpallleHUsIMU KapOOHAaTOB U THIPOKAPOOHATOB.
[TonydeHne ruIpoKCHIa ATFOMUHHAS U B3AMMOJICMCTBHE €T0 C KUCIOTAMHU U IIEJTOYAMH.

IIpakTnyeckue padoThbI:

e]lonydyeHue COIIHON KUCIOTHI U U3YYEHUE €€ CBOMCTB.

e PenieHre SKCepUMEHTANIBHBIX 33/1a4 1o TeMe «Kucnopona u cepa»

e[lonyueHne aMmmMuaka U U3y4eHue €ro CBOMCTB.

e[lonyuenune oxcuma yriepoaa (IV) u u3ydenue ero cpoicTB. PacrmosnaBaHue

KapOOHATOB.

e PenieHre SKCIEpUMEHTANIBHBIX 33]1a4 10 TeMe «MeTasuibl U UX COEAUHEHUSD)

PacueTHbIe 3a1a4u:

Beluucinenuss mo XWMHUYECKMM YpPaBHEHUSIM MacChl, 00beMa M KOJMYECTBA
BEIIECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMHU MO MACCE UCXOAHOTO BEIECTBA, 00bEMY WU
KOJINYECTBY BEILIECTBA, COACPIKALLETO ONPEAEICHHYIO T0JI0 PUMECEn



Paznen 3. Kparkuii 0030p BaskHeHIIIMX OPraHUYECKUX BelleCTB

[Ipenmer oprannueckoil xumuu. HeopraHnueckue m OpraHMYECKUE COCIUHEHUSI.
VYrinepon — ocHoBa xu3HU Ha 3emuie. OCOOEHHOCTH CTPOEHHUSI aToma yriepoja B
OpraHUYECKUX COCTUHEHUSX.

VYraesogopoasl. IlpenenvHble (HACBIIEHHBIE) YTIAEBOAOPOJAbl. MeTaH, 3TaH,
MPOMAH — MNPOCTEUIINE MPEACTABUTENN MPEAECIbHBIX YIiIeBOAOPOI0B. CTPpyKTypHbIE
dbopMyInbl  yraeBOIOpOAOB. [oMojormueckuii psj MpeAeTbHBIX YIJIEBOJAOPOIOB.
l'omonorn. ®usnyueckne W XUMHYECKHE CBOMCTBA NPEACIBHBIX YIJIEBOJOPOIOB.
Peakuuu ropenus u 3amemienus. HaxoxneHue B Ipupoie MpeIeabHbIX YTIE€BOAOPOIOB.
[Ipumenenue Merana.

HenpenenbHble  (HEHACBILIEHHBIE)  YIJIEBOJOPOBI. OTUNEHOBBIA  psf
HEMPEAEIbHBIX YIJIEBOAOPOAOB. OTWiICH. (DPU3NYECKHE U XUMHUYECKHE CBOMICTBA
stuieHa. Peakius npucoenvHeHus. KauecTBeHHbIE peakuuMd Ha STHIECH. Peakuus
nonumepusauu. [Honustunen. Ilpumenenne sTuiieHa.

ALIETWICHOBBIM sl HENPEACNbHBIX YriaeBogopoJoB. AneruneH. CBoiicTBa
aueruiieHa. [I[pumeHeHue aneTuieHa.

[IpousBoaHble yrieBogoponoB. Kparkuil 0030p OpraHMYECKUX COEIUHEHUM:
OJIHOATOMHBIE CHOUPTHI (METAHOJ, 3TAHOJ), MHOTOATOMHBIE CHUPTHI (3TUIIECHTJIUKOJIb,
[IMLEPUH), KapOOHOBBIE KHUCIOTHI (MypaBbHHAs, YKCYCHAas1), CJIOKHBIE 3(PUPBI, KUPBI,
yriieBo/bl (TJIIOKO3a, caxaposa, Kpaxmal, Ie/UI0J03a), aMUHOKUCIIOTHI, Oeiaku. Poib
OEJIKOB B OpraHU3Me.

[ToHsiTHE O BBICOKOMOJIEKYIISIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb NoJMMepu3auu. [lonusTuneH, noJaunponuieH,
MOJIMBUHUIXJIOPUL.

JdemoHcTpanuu.

Moaenn MOJIEKYJT OpPraHMYECKHX COCAUHEHUW. ['OpeHue yrieBoJOpOIOB |
oOHapy>keHHe MPONYKTOB uX ropenus. [lomydyenue stunena. KadecTBeHHbIE peakiuu
Ha 3TujeH. PacTBopeHue 3TUiI0BOro cnupra B BoJe. PacTBopeHue riuiepuHa B BOJE.
[TomyyeHne u CBOMCTBAa YKCYCHOM KHCIOTHL. lccienoBanne CBOMCTB —KUPOB:
pacTBOPUMOCTh B BOJE M OPraHMYECKUX pacTBOpUTENsX. KaduecTBEHHas peakiusi Ha
TIII0KO3Y M Kpaxmail. O0pa3ubl U3AENU U3 MOJUITUIICHA, TOJUIPONUIeHa



TemaTHuyeckoe NJIIAHUPOBaAHHE

Cornacno yueonomy miany I'BOY OOII Ne9 na uzyuyenue npeamera « XUMHs
B 8- 9 kjaccax oOTBOAMTCS MO 2 y4eOHBIX Yaca B HEJNEN0, UTOro mo 68 yacoB B
T'OJI.

[To mporpamme «Xumus» npenMerHoi auHuH yuyeouukos . E. Pyasutuca, ©. T
®enpaMaHa HA U3YUYCHHUE MpeaMeTa «XUMHs» OTBOAUTCS 2 yuyeOHBIX 4Yaca B HENEIIO,
uroro 70 yacoB B T'OJI.

B cBs3u ¢ 3tuM, B pabodyio mporpaMmy IO XUMUU B 8 Kilacce OBLITM BHECEHBI
CIEAYIONINE N3MEHEHUS !

- B 8 KJ1acCe — COKpAIIEHO 2 Yaca U3 pe3epBHOIO BPEMEHH;

- B 9 kjmacce - 1 yac W3 pe3epBHOr0 BpeMeHU J00aBJICH HA HM3YyYCHHE TEMBI
«IlepBoHayagbHbBIC TPEACTaBICHUS 00 OpraHMYECKUX BEIEeCTBaX, 2 yaca U3 pe3epBa —
COKpAIIICHO.

Ne IIo Iliianupyemoe
n/n Tema nporpamMme | KOJHUYECTBO
(4yacoB) 4acoB

1 [lepBoHaYaJIbHBIE XUMUYECKUE TTOHSITHS 19 19

2 Kucnopon 3) 5

3 Bonopon 3 3

4 PactBopsl. Bona 6 6

5 OcHOBHBIE KJ1aCChl HEOPraHUYECKHUX 9 9
COCIMHEHUN

6 [lepuoanuaecknii 3axon u [lepuoanueckas 8 8
CHCTEMa XMMHYECKHX 3JIEMEHTOB
JA.N.Menneneera. CtpoeHue aroma.

7 CtpoeHue BemiecTBa. XuMUYECKasi CBSI3b. 9 9

8 3akoH ABorajipo. MoJisipHbIil 00BEM Ta30B 3 3

9 [anoreHsl. 6 6

10 Peszeps 2 -

Hroro 70 68
9 kJ1acc

1 MHuoroo0pasue XUMHYECKUX peaKui 7 7

2 DNEKTPOIUTAYECKAS] TUCCOIUAITUS 8 8

3 HewmeTtamibl 3) 5

4 Kucnopon u cepa 8 8

5 A3o0T 1 docdop 9 9

6 Yriepoa u KpeMHHMA 8 8

7 OO011Me cBOMCTBAa METAJJIOB 13 13

8 [lepBoHavaIbHBIE TIPEICTABICHUS 00 9 10
OpPraHUYECKUX BEIIECTBAX

9 Peseps 3 -

Uroro 70 68




Oo6pazoBatenbHas aestenbHocTd B BOY OOILL Ne 9 ocymiectBiisieTcst o TpuMecTpam,
No3TOMY H3yueHue mnpeamera «Xumus» B 8 — 9 kiaccax OyAeT NpPOXOIUTh B
CJIEIYIOILIEM PEXKHUME:

Ipeamer Koaun4yecTBO 4acoB B
HEJICIIO TPUMECTP TOJI
| 11 1
Xummust, 9 kaace 1 20 22 26 68
Xumust, 9 kaace 1 20 22 26 68

Pabouas mporpamma mo npenmery «Xumusi» B 8-9 Kkiaccax paccuuTaHa Ha 68
y4eOHBIX YacOB B I'0Jl, B TOM YHCIIE JIJIsl IPOBECHHUS:

Bun pa6otsl XuMus
TPUMECTP roj
| | Il | 1T

8 kiacc
KoHTponbHbIe paboThI 1 2 2 5
[TpakTrueckue paboThl 2 4 - 6
JlabopaTopHbie paboThI 4 5 1 10
TecTtoBbie pabOTHI 4 4 4 12
[IpoekTsl - 1 1 2

9 kaace
KoHTpoJibHbIE pabOTHI 1 2 1 4
[TpakTrueckue paboThb 3 3 1 7
JlabopaTopHbie paboThI 2 3 2 7
TecTtoBbie pabOTHI 2 2 2 6
[IpoekTsl - 1 1 2




