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PabGouass mnporpaMmma 1o mpeaAMETY «XUMHUS» JUIsI  OCHOBHOM  IIKOJIBI
npenHa3HavYeHa Jijisl o0yJaronmxcs 9-X Ki1accos.
[Iporpamma BKIIIOYAET TPH pasjena:

. «IImanupyemsie pe3yJIbTaThl W3y4YECHHUS y4eOHOro IIpeaMETay,
chOpMyIMPOBaHHBIE HA HECKOJBKUX YPOBHSX — JIMYHOCTHOM, METANpPEAMETHOM U
IIPEAMETHOM;

» «ConepxxaHue yaeOHOTO TIPeIMETay, TIe MPEACTaBICHO H3ydyaeMoe COIepKaHuE,
00BEIMHEHHOE B COJIEP)KATEIIbHBIE OJIOKH.

» «Tematndeckoe TIAHUPOBAHMUEY», C YKa3aHUEM KOJIMYECTBA YacOB , OTBOJIUMBIX
Ha OCBOCHHUE KaXJIOM TEMBHI.

IIporpamma coctaBiieHa Ha ocHOBe DyHIAMEHTAIILHOTO SIApa COJCPKAHUS OOIIEro
oOpa3oBaHus M TpeOOBAaHMM K pe3ylbTaTaM OCHOBHOTO 00IIero oOpa3oBaHus,
MIPEJCTAaBICHHBIX B (elepalbHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe
ob1ero o6pa3oBaHus BTOPOTo MOKOJIEHUs. B Hell Takke yUUTHIBaIOTCS OCHOBHBIC UJICH
U TIOJIOKEHUS TPOTPaMMbl Pa3BUTHA U (OPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX
JNEHWCTBUIN IS OCHOBHOTO 00IIero oOpa3oBaHHUs, MPEEMCTBEHHOCTb C  IPOTPaMMOM
HayaJbHOTO 00IIEro 00pa3zoBaHuUsl.

PabGouas mporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHUBHOMPABOBBIX

JIOKYMEHTOB:
1. denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaepariuny;
2. @enepanbHblii  TOCYAapCTBEHHBIA 00pa30BaTENbHBIM  CTaHIAPT
OCHOBHOTO 00111€eT0 00pa3oBaHuUs;
3. KoHmenmust  TyXOBHO-HPABCTBEHHOTO PAa3BUTHS W BOCIUTAHUS
JUYHOCTHU TpakaanuHa Poccuuy;
4, [IpumepHBIe TpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
y4eOHBIM MpeaMeTaM: XUMHUs. 8- 9 KI1accChl;
S. DenepabHBIMI nepeyYeHb y4e€OHHUKOB, YTBEPKICHHBIX,

PEKOMEHJIOBAaHHBIX (JOMYIICHHBIX) K HCIOJIb30BAHUI0 B 00pa30BaTEIbHOU
JESTEILHOCTH B 00pa30BaTEIbHBIX OPTaHHU3AMAX, PEATH3YIONIUX MPOrPaAMMBbI
o01iero oOpa3oBaHus;

6. ABTOpCKas mporpaMmMa OCHOBHOTO OOIIEro oOpa3oBaHMs M0 XUMUHU
st 7-9 knaccoB: Xumusi. Paboune nporpammsbl. [IpeaqmeTHast TuHUS y4eOHUKOB
I'. E. Pynsuruca, ®. I'. ®enpamana. 8—9 kmaccel: mocodue sl y4uTeseu

obmeobpazoBarenbHbix opranuzamuii / H. H. T'apa. — 2-e u3n., gon. — M.:
[Ipocsemenue, 2013.
1. TpeOboBaHus K OCHAIICHWIO 00pa30BaTEIBLHOrO IpoIllecca 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. CanlluH 2.4.2.2821-10 «CaHUTapHO-3UAEMUOJIOTHYECKHE
TpeOOBaHMSI K YCJIOBUSIM MW OpraHW3alid OOydYeHHs, COACpKaHUS B
oOmieoOpazoBaTenbHbIX  Opranu3anusx» (yTBepkaeHHble [locTaHoBIEeHHMEM
['maBHOTO TOCYHApCTBEHHOIO CaHUTApPHOTO Bpauda Poccuiickoii Penepauuu OT
24.11.2015 1. Ne 81 «O06 ytBepxknaenun CanlluH 2.4.2.2821-10 «CanutapHo-



SIMUACMHOJIOTUYCCKHE Tp€6OBaHI/I}I K YCIOBUAM U OpraHu3alin 06y‘{€HI/IH,
COACPKaHUs B O6Hl€06pa3OBaTCHI>HI)IX OpI‘aHI/IBaHI/IHX»);

Q. OcHoBHasi oOpa3oBareiibHas MporpaMMa OCHOBHOTO  OOIIETO
obpazoBanust 'BOY OOII Ne 9.

Temarnueckoe IMJIaHUPOBAHHWE OPHUEHTHPOBAHO HA HCIOIb30BaHHE YUYEOHUKOB,
NpUHALICKANMX MPEAMETHOW JuHUM  y4eOHukoB no xumuu [.E. Pynsurtuca,
@.I".®enpamana, peKOMEHAOBaHbIX MuHHCTEepcTBOM 00pa3oBanusi Poccuiickoi
@deneparii K HUCHOJB30BaHHWIO B 00pa3oBaTeNbHOM  ACSATENBHOCTH B
o011e00pa3oBaTeIbHBIX OpPraHU3alUsIX, M COJEP)KaHHE KOTOPBIX COOTBETCTBYET
®denepallbHOMY TOCyAapCTBEHHOMY 00pa30BaTEIbHOMY CTaHIAPTy OCHOBHOTO OOIIETO
00pa3oBaHUs:

YuyeOHUKH:
1. I'E.Pym3utuc, .. Oenpaman. Xwumusa. 9 kmacc: ydeOHUK  JId
ob1eo0pa3oBaTenbHbIX yupexaenuii. — M.: [IpocBemenue, 2017.

JAupakTuyeckuii MaTepuas:

1. Xumus: 9 KI1.: 3JIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

3. Pameukuit A. M. Xumusa: aunaktudyeckuit marepuain: 8—9 ki, / A. M.
Paneukuii. — M.: [Ipocsemenne, 2015.

4. E.B.IUunyno, JI.b.Ky3nenoBa. Pemenue 3amau mo xumuu. CrnpaBOYHUK
IKOJIbHHKA. /— M.: @unonorudeckoe oomectBo «CitoBoy, 1999.

Metoanyeckasi aureparypa:

1. Tapa H. H. Xumus. Ypoku B 9 kmacce: mocobue s yuurensi— M.:
[Ipocsemenne, 2015.

I[Inanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa



N3yyenne XxuMuM B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTH JOCTUYD CIIEHYIOIIMX
pPE3yJIbTATOB B HAMPABICHUU JIMYHOCTHOTO PA3BUTHUSA:

1) BocuTaHue POCCUMCKOMN Irpa’kJaHCKON HICHTUYHOCTH: NMaTpUOTU3MA, JTIOOBU U
yBaxkeHuss K OrtedecTBy, 4YyBCTBa TOpPAOCTH 3a CBOKWO PoauHy, 3a pPOCCHICKYIO
XUMHUYECKYIO HAyKYy;

2)  (¢opmupoBaHHE  LEIOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd M OOLIECTBEHHON TMPAKTHKH, a TaKXKe
COLIMAJIbHOMY, KYJIbTYPHOMY, SI3IKOBOMY M JYXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOTO
MUpa;

3) ¢dopmupoBaHME OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH U
CHOCOOHOCTH K CaMOpa3BUTUI0O U CamMOOOpa30BaHUIO HAa OCHOBE MOTHUBALUU K
0Oy4EeHHIO U TTO3HAHUIO, BBIOOPY POodHIIbHOrO 00pa3oBaHus Ha OCHOBE HH(OpMAIUHU O
CYUIECTBYIOIIUX Mpoeccusix U JHUYHBIX NPO(PECCHOHAIBHBIX MPEINOYTEHUM,
OCO3HAaHHOMY ITOCTPOCHMIO MHIMBUIYaJTIbHOM 00pa30BaTEIbHON TPACKTOPUH C YUETOM
YCTOMYMBBIX IT03HABATEIbHBIX HHTEPECOB;

4) ¢opmupoBaHnE€ KOMMYHUKAaTUBHOM KOMIETEHTHOCTH B 00pa30BaTelIbHOM,
OOILIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIEA0BATEIbCKOM, TBOPUYECKOM M APYTHX BHUAAX
NEeSATENbHOCTH;

5) ¢dopMupoBaHMe TOHUMAHMUS IIEHHOCTH 3J0pPOBOro U Oe3omacHOTO 00pasza
KU3HM, YCBOCHME TMpPaBUJ HHJMBHIYAIbHOTO UM KOJUJIEKTUBHOIO 0€30MacHOTO
MOBEJEHUS B UPE3BbIUAMHBIX CUTYALUAX, YTPOKAIOIINX KMU3HU U 3[I0POBBIO JIIOJIEH;

6) dbopmupoBaHKE O3HABATEILHON M HHPOPMALIMOHHON KYJIbTYpbI, B TOM YHCIIE
pa3BUTHE HABBIKOB CAMOCTOSITEIbBHOW pabOThl C Y4YeOHBIMH MOCOOMSIMU, KHHUTaMU,
JOCTYIHBIMU HWHCTPYMEHTaMHU H TEXHUYECKHMHU CpeJICTBaMU HH(OPMaLMOHHBIX
TEXHOJIOTHUH;

7) ¢dopMHUpOBaHHE OCHOB 3KOJOTHYECKOIO CO3HAaHUS HAa OCHOBE MpHU3HAHUS
LEHHOCTU HU3HU BO BCEeX €€ MPOSBICHUSIX U HEOOXOAUMOCTH OTBETCTBEHHOTO,
OepeXKHOTr0 OTHOILICHHUS K OKpYXarollei cpene;

8) pa3BUTHE TOTOBHOCTM K PELICHUIO TBOPYECKUX 3a]ad, YMEHHUS HaXOIUTh
aJIeKBaTHbBIE CITOCOOBI IO BEACHUS U B3aUMOJICUCTBUS C MApTHEPAMH BO BpeMs yueOHOM
M BHEYYEOHOW NesITeNIbHOCTH, CIOCOOHOCTH OIIEHMBATh MPOOJEMHBIE CUTYyallud |
OTepaTHBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3IMUHBIX MPOAYKTUBHBIX BHIaX
nesitenbHOCTH  (yuyeOHasi  MOMCKOBO-MCCIENOBATENIbCKAsl, KIyOHas, MpPOEKTHasd,
KpY>KKOBas U T. I.).

MeTanpeaMeTHBLIMU pe3ybTaTaMHd OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOU
IIPOTPaMMbI OCHOBHOT'O OOIIEr0 00pa30BaHUS SBIISIOTCS:

1) oBmameHrWe HaBBIKAMH CaMOCTOSATEIHLHOTO TMPUOOPETCHUS HOBBIX 3HAHUU,
OpraHu3alyy yueOHOU JesTeIbHOCTH, TOUCKa CPEACTB €€ OCYIIECTBICHUS;

2) yMeHue IJIaHUPOBAaTh MYTH JOCTHXKEHUS 1LIeJIeii Ha OCHOBE CaMOCTOSATEIHHOTO
aHalli3a yCJIOBUM M CPEICTB UX JOCTHIKEHHSI, BBIICIATH albTEPHATUBHBIE CIIOCOOBI
JOCTHMKEHMsI 1LIeTd M BbIOMpaTh HambOonee >()PEeKTHUBHBIA Ccrnocod, OCYHIECTBIATH
MO3HABATENbHYIO PEQIIEKCHUI0O B OTHOLICHUU JEWUCTBUI IO pEUICHUI0 Y4eOHBIX U
MO3HABATEJIbHBIX 33/1a4;



3) yMeHue NoHUMaTh NpoOJieMy, CTaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3Y, /1aBaTh
onpeeeHUs] OHITHUAM, KIacCU(UIIMPOBATh, CTPYKTYPUPOBATh MaTepual, MPOBOAUTh
AKCIIEPUMEHTHI, apTYMEHTUPOBAaTh COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BHIBOJBI U
3aKJIFOYCHUS;

4) yMeHue COOTHOCUTb CBOM [JE€HUCTBHUS C IUIAHUPYEMBIMU PpE3yJbTaTaMu,
OCYUIECTBJISITh KOHTPOJIb CBOEH JEATEIBbHOCTH B NPOLECCE ITOCTHKEHHUS pe3yibTaTta,
OTIPEIETATh CIOCOObI NEHCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHM U TpeOOBaHHIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIONIIENCS CUTyallUEH;

5) dopmMupoBaHHe U pPa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOIb30BAHUS
MHCTPYMEHTOB M TEXHUYECKUX CPEACTB MH(POPMAIIMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB
U TporpamMmMHOro oOecredeHus) KaK HHCTPYMEHTAJIbHOM OCHOBBI  Pa3BUTHS
KOMMYHUKATHUBHBIX U TTO3HABATEIILHBIX YHUBEPCAIBHBIX YUEOHBIX JCHCTBUN;

6) yMeHHE CO3/1aBaTh, IPUMEHATH U MIPE0OPa30BbIBATh 3HAKU M CUMBOJIBI, MOJIEIU
U CXEMBI JUIsl pelieHNs y4eOHBIX U 03HABATEIbHBIX 3a/1a4;

7) yMmeHue wu3BiIE€KaTb HHQPOPMALMIO M3 Pa3IMYHbIX MCTOYHHUKOB (BKJIOYas
CpeacTBa MaccoBOM MH(pOpMAalM{, KOMIAKT-AMCKH Y4YEOHOrO Ha3HAa4YeHUs, PeCypcChl
WuTepHera), cBOOOJHO MOJIb30BATHCA CIPABOYHOM JIMTEPATypOil, B TOM YHUCIIE U Ha
ANIEKTPOHHBIX HOCHUTENSIX, COO01aTh HOPMbI MH(GOPMAIMOHHONW H30MpaTEeNbHOCTH,
STHUKH;

8) yMeHHE Ha MpaKTUKE IOJIb30BATHCSI OCHOBHBIMHU JIOTHUECKUMHU MpPUEMAMHU,
METOJaMH  HAOJIIOJCHMS, MOJIETUPOBAaHMs, OOBSACHEHUSA, peueHuss Mnpoodiem,
MIPOTHO3UPOBAHUS U JIP.;

9) ymeHue OpraHu3oBaThb CBOIO KM3Hb B COOTBETCTBUU C MPEICTABICHUSMU O
310pOBOM OOpase KM3HU, MpaBaxX U OOSI3aHHOCTSIX TpakJAaHUHA, IIEHHOCTSAX OBbITHS,
KyJbTYPBI U COUMAJIBHOTO B3aUMOIEHCTBHS;

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

11) ymeHue caMOCTOSITENILHO U apryMEHTHUPOBAHHO OLIEHMBATh CBOM JCHCTBUS U
JIEHCTBUSL  OJHOKJIACCHUKOB, COJIEP’KaTEJIbHO OOOCHOBBIBAasl IMPAaBHJIBHOCTh WM
OIMOOYHOCTh pe3yibTaTa M crocoba JeHCTBUS, aJeKBATHO OLICHUBATh OOBEKTHBHYIO
TPYJIHOCTh Kak Mepy (aKTHUYECKOro WU TMPEIIoaraéMoro pacxoja pecypcoB Ha
pelIeHNUE 3a7ayd, a TAKXKE CBOM BO3MOKHOCTH B JIOCTMIKCHUU LEIA ONPEHCITEHHOU
CJIOKHOCTH;

12) ymenue paborarb B rpynne — 3(PEKTUBHO COTpPyAHUYATh U
B3aUMO/ICMCTBOBaTh Ha OCHOBE KOOPJIMHALIMM PA3IMYHBIX MO3ULUNA MPHU BHIPAOOTKE
0OIIEero peieHns B COBMECTHOM JIESITEIbHOCTH; CIYIIATh NapTHEPA, POPMYIHPOBATH U
apryMEHTUPOBaTh CBOE MHEHHE, KOPPEKTHO OTCTaWBaTh CBOK IO3HULHIO U
KOOPJIMHUPOBATh €€ C MO3WLKENH MapTHEPOB, B TOM YHCIE B CUTYaLMH CTOJKHOBEHMS
MHTEPECOB; MPOAYKTHBHO pa3pemiars KOH(QIMKTHI Ha OCHOBE YYE€Ta HMHTEPECOB HU
MO3UIMII BCEX €ro y4YaCTHUKOB, IMOWCKA M OLEHKM aJIbTePHATUBHBIX CIOCOOOB
paspernieHus: KOH(IUKTOB.

[IpuoputeramMmu 111 MIKOJBHOTO Kypca XHMHU Ha YPOBHE OCHOBHOIO OOILIETrO
0o0pa3oBaHMUsI SIBISIOTCS:

Ilo3nasamenvnan 0esamenbHOCMb:



®IICIIOJB30BAHUE  JJIsi  TO3HAHUS ~ OKPY’KAIOIIEero  MuUpa  pa3jMdHbIX
€CTECTBEHHOHAYUYHBIX  METOJIOB: HAOJIIOICHHE,  U3MEPEHHE,  OIKCIIEPUMEHT,
MOJICJINPOBAHUE;

ehbopmupoBaHne yMEHHI pa3nuyarh (aKTbl, THUIOTE3bl, MPUYUHBI, CIEICTBUS,
J0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

®OBJAJICHUE  AJICKBAaTHBIMHU  CIIOCOOAMHU  pEIIeHHS  TEOPETHYECKHX |
AKCTIEPUMEHTAJIBLHBIX 33/1a4;

®[IpHOOPETEHNE ONBITA BBIABIXKEHUS TUIOTE3 JJI11 OOBSICHEHUS U3BECTHBIX (DaKTOB
Y DKCIIEPUMEHTAJIbHON MPOBEPKU BBIABUTAEMBIX TUIIOTES.

Hngpopmayuonno-koMmyHuKamueHas 0esamenbHoCHb:

®BJIaJICHUE MOHOJIOTUYECKOW W JHAJIOTMYECKOW PEYbl0, Pa3BUTHUE CIHOCOOHOCTH
MMOHUMATh TOUKY 3pEHHUs COOECEHNKA U IPU3HABAThH [IPABO HA HHOE MHEHUE;

®ICIIOJIb30BAHNE IS PELICHUS I03HABAaTENbHBIX W KOMMYHMKAaTHUBHBIX 3a/1a4
Pa3IMYHbIX UCTOYHUKOB UH(POPMAIIH.

PedrnexcuBHas nesTenbHOCTD:

®BJIaJICHUC HAaBbIKAMU KOHTPOJS W OLIEHKM CBOEW JEATENBHOCTH, YMEHHEM
MPEABUAECTh BO3MOXKHBIE PE3YJIbTaThl CBOMX JEHCTBU;

eopraHuszanusi ydeOHON JESATENbHOCTU: IIOCTAHOBKAa LEJH, IJIAHUPOBAHUE,
ONPENEIEHUE ONTUMAIBHOTO COOTHOIICHHUS LIEJIA U CPENICTB.

OcHogbl yuebHo-ucc1ed006amenbeKoil U RPOEKMHOU OesAme1bHOCHU:

® BIIAJICHUE Pa3UYHBIMH crioco0amMu paboThl ¢ uHOpMaIuend: HaXOAUTh
MH(}OpMaAIMI0O B COOTBETCTBYIOIIMX BO3PACTy 3JEKTPOHHBIX (IIU(POBBIX) CIOBAPAX U
CIOpaBOYHMKAaX, 0a3ax  JaHHBIX, KOHTpoiupyemMoMm  HMHTepHETe;  IpaMOTHO
(bopMynIupoBaTh 3aMpoChl, OLIEHUBATh, UHTEPIPETUPOBATh U COXPAHITh HANJACHHYIO
MH(pOpMaIHIO;

® BJIaJICHUE HaBbIKaMU paboThl ¢ pasznuuHbiMu cpeactBamu UKT, paboTsl c
pa3NIUYHBIMK ~ pOJia COOOIICHUSIMUA  (TEKCTBI, HArIsAHO-rpadudecKue OOBEKTHI,
nu(poBbIE JaHHbIE, HEMOJBWKHBIE W JABIXKYIIMECS HW300paKeHUs — aHUMalus,
MYJIbTUIUTAKAIUS, BUJIEO).

IIpeaMeTHBIMM pe3yabTaTaMU OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON TPOTrPAMMBI
OCHOBHOTO 00111er0 00pa30BaHus 10 XUMUU SIBJISIIOTCS:

1) dopmupoBanue nepBOHAYANbHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEILIECTBAX, UX MPEBPALICHUSAX U MPAKTUUECKOM MPUMEHEHUH; OBJIaJICHNUE MOHATUHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3IKOM XUMUU;

2) oco3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHMUYECKOW HAYKH Kak 00JacTh
COBPEMEHHOT0 €CTECTBO3HAHUS, XHMHUYECKUX TNPEBPAICHU HEOPraHUYECKUX U
OpraHUYeCKUX BEUIECTB KaK OCHOBBI MHOTHMX SIBJICHHM >KMBOW M HEKUBOW MPHUPOJIBI;
yriayOiieHne MpeiCcTaBiIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

3) oBlazeHWe OCHOBAMHM  XHMHUYECKOM  TPaMOTHOCTH:  CHOCOOHOCTHIO
aHAJIU3UPOBaTh U OOBEKTHUBHO OLIEHUBATh )KM3HEHHBIE CUTYALINH, CBI3AHHBIE C XUMUEH,
HaBbIKaMU 0€30MacHOro oOpalleHus ¢ BEIIECTBAMHU, HCIOIb3yEeMbIMU B MOBCETHEBHOM
KU3HU; YMEHHEM aHAJIM3UpOBaTh U IUIAHUPOBATh OSKOJOTHYECKH Oe30MacHoe
MOBEJEHUE B LENSAX COEPEXKEHMS 300POBbS U OKPYKAIOILEH CpEebL;



4) dbopMHupoBaHHE YMEHUN YCTAHABIIMBATH CBS3H MEXIY peaabHO HAOJI01aeMbIMU
XUMUYCCKUMH SBJICHUSAMHU W MPOIIECCAMH, MPOUCXOAIUMIA B MUKPOMHPE, OOBICHATH
IPUYUHBI MHOTOOOPAa3us BEIISCTB, 3aBUCHUMOCTb MX CBOMCTB OT COCTaBa U CTPOCHUS, a
TaK)Xe 3aBUCHMOCTb IIPUMCHEHUS BEIISCTB OT UX CBOKMCTB;

5) nmpuobpeTeHre OmnbITa UCIOJIB30BAHUS PA3IMYHBIX METOJIOB N3YUCHUS BEIIECTB;
HaOMIOACHUS 3a WX TMPEBpAICHUSMUA TPU MPOBEACHUH HECIOXKHBIX XUMHUYCCKUX
AKCIIEPUMEHTOB C UCIIOJIb30BaHUEM JIA00PATOPHOTO 0OOPYIOBAHUS M IPHOOPOB;

6) yMeHHE OKa3bIBaTh MEPBYIO IMOMOIIb TPHU OTPABICHUSAX, OXKOTaX M JPYTUX
TpaBMax, CBS3aHHBIX C BEIICCTBAMH U JJAOOPATOPHBIM 000PYI0BAHUEM;

7) oBnagenwe mpuéMamu pabOThl ¢ WHGPOPMANMEH XUMHUYECKOTO COJEpIKaHWS,
Mpe/ICTaBICHHON B pasHOW ¢opme (B BuAe TeKcTa, (HopMyl, TrpapuKoB, TAOIUUHBIX
JTaHHBIX, cXeM, Gotorpaduii u ap.);

8) co3znanue OCHOBBI 1Jis1 POPMUPOBAHUS MHTEPECA K PACITUPEHUIO U YTITyOJIECHUIO
XUMUYECKUX 3HAaHUWA U BHIOOpA XMMHUU KaK MPOPUIBLHOTO MpeaMeTa Mpu Mepexojie Ha
CTYNEHb CpeIHero (IOJHOT0) 00Iero oopa3oBaHMs, a B JaJbHCHUIIIEM W B KayeCTBE
cdepsl cBoel MPoPecCHOHATIBHOMN JAESITEIbHOCTH;

9) ¢opMupoBaHue MpeACTaBICHUN O 3HAYEHUUW XUMUYECKOW HAyKH B PEHICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOJIEM, B TOM YHCIIE B TIPEIOTBPAIICHIN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Ocnognule nonamus Xumuu (yposenw AMOMHO-MONEKYIAPHBIX
npeocmaeieHui).

Buinycknuk nayuumca:

OMHUCBHIBATh CBOMCTBA TBEPJBIX, KUJKHX, Ta3000pa3HbIX BEIIECTB, BBIJACISAS HUX
CYILIECTBEHHbIE NMPU3HAKH;

XapaKTeprU30BaTh BEUIECTBA MO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAaHABIMBAThH
MIPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKAY JTAHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHUX IIOHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IMPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BAJICHTHOCT,
HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

n300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIILI0 XUMHYECKUX (HOpMYI U
CYIIHOCTh XUMHUYECKHUX PEAKITUH C TTOMOIIBI0O XUMHUYECKUX YPaBHEHU;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO MacChl BEIIECTB, a
TAK>K€ MaCCOBYIO JOJIK0 XUMUYECKOTO JIEMEHTA B COEUHECHUSX

CpaBHUBATH 10 COCTaBY OKCHU/IbI, OCHOBAHUSI, KUCJIOTHI, COJIU;

KJIacCCU(UIIMPOBATH OKCHJIBI U OCHOBAHMS IO CBOMCTBAM, KUCIOTHI U COJIM — IO
COCTaBY;

ONUCBHIBATh COCTaB, CBOWCTBA M 3HaueHHWE (B TMPUPOAE U MPAKTUUECKOU
NEATEIbHOCTH Y€JI0OBEKa) MPOCTHIX BEUIECTB — KHUCIOPOA U BOJIOPO/IA;

JIaBaTh CPABHUTEIBHYIO XapaKTEPUCTHKY XUMHUYECKUX HJIEMEHTOB U Ba)KHEWUIIIHX
COEIMHEHUN €CTECTBEHHBIX CEMEMCTB IIEJIOUHbBIX METAIOB U TaJIOr€HOB;

MOJIB30BATHCS JJA0OPATOPHBIM O0OPYAOBAHHEM M XUMUUYECKON TIOCYIOM;

MPOBOJIUTh HECJIOXKHBIE XUMHUYECKHE OIBITHI W HAOMIONCHUS 32 W3MEHEHUSIMU
CBOMCTB BEIIECTB B MPOLECCE HUX MpEeBpalleHuil; coO0aTh MpaBUiia TEXHUKH
0e30MacHOCTH MPU MPOBEICHUN HAOIIOJEHUHN U OIBITOB;



pa3nnyaTh SKCOEPUMEHTAIIBHO KHUCJIOTHI U HIENOYM, MOJb3YSICh UHAUKATOPAMHU;
OCO3HaBaTh HEOOXOAMMOCTb COOJIOJEHUST Mep OE€30MacHOCTH MpH OOpallleHUH C
KHCJIOTaMH U IIEJI0YaMHU.

Bovinycknuk noayyum 603M0MCHOCH b HAYUUMbCA:

2PAMOMHO 0OPAWAMBCAL C BeUeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

0CO3HABAMb HE0OX0OUMOCMb COONIOOEHU NPABUTL IKONOSUYECKU 0e30NnaACHO20
Nn0BeOeHUsl 8 OKPYHcaoweli NpupooHoU cpeoe;

NOHUMAMb CMBICT U HEOOX0OUMOCMb COON0OEHUS NPeONUCAHULL, NPeOaacaemblx 8
UHCMPYKYUSIX NO UCNOTIb30BAHUIO NEKAPCME, CPeOCms ObIMOBOU XUMUU U Op.;

UCNOIb306aMb NPUOOPEmENHbLE KNI0Uesble KOMNEeMeHMHOCMU NPU GblNOJHEeHUU
UCCNIe008AMENLCKUX  NPOEKMO8 N0 U3YYEHUI0 CBOUCMS8, CHOCO008 NOLYYeHUs U
PACnO3HABAHUSL BeULeCB,

Pa3susams KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNOIb3YS CPeOCmBa YCIMHO20
U NUCLMEHHO20 00WeHUsl, NPOABIAMb 20MOBHOCHb K YBANCEHUIO UHOU MOYKU 3DeHUs.
npu 00CyHcoOeHuU pe3yibmamos blNOJHEHHOU pabombl,

00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax,
KpUmuyecky OmMHOCUMbCS K NCeBOOHAYUHOU UHpopmayuu, HedoOpoCco8eCmHOU
pexame, Kacaouwenucs UCnoIb308aHUs pa3IUYHbIX 8EUeCMS.

Ilepuoouueckuii 3aK0H U REPUOOUUECKAA CUCHEMA XUMUYECKUX IT1emenmoe /].
U. Menoeneeea. Cmpoenue seuiecmea

Buinycknuk nayyumca:

KJIacCCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI Ha METaJUIbl, HEMETAJIbl, DJIEMEHTHI,
OKCUJIBI M TUIPOKCUJIBI KOTOPHIX amM(pOTEpPHBI, U WHEPTHBIE 3JIEMEHThI (Ta3bl) s
OCO3HAHMSI BAXKHOCTH YIOPSIIOUEHHOCTU HayYHBIX 3HAHUM;

pacKpbIBaTh CMBICH NIeproanyeckoro 3akona /. 1. Mennaeneena,;

OMKCHIBATh M XapaKTEPHU30BaTh TAONIUUYHYIO (OPMY NEPHOIUYECKON CHUCTEMBI
XUMUYECKUX IJIEMEHTOB;

XapaKkTepU30BaTh COCTaB aTOMHBIX fJIEp U PaCHpeAesiCHUE YUCia 3JIEKTPOHOB MO
ANEKTPOHHBIM  CJIOSIM  aTOMOB ~ XMMHMYECKHMX  DBJEMEHTOB  MallbIX  IEPUOJIOB
MEPUOANYECKON CUCTEMBI, a TAKKE KIS U KaJIblLHUs;

pa3vyath BHJIBI XUMHUYECKOW CBSI3M: HOHHYIO, KOBAJEHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAUTUYECKYIO;

n300paxaTh SJEKTPOHHBIC (POPMYJIbI BEIIECTB, OOpPa30BAHHBIX XUMHUUYECKUMU
CBSI3SIMU Pa3HOTO BUJIA;

BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTBA OT CTPOEHHUS €ro KPUCTATMYECKOU
peméTky (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METaJUTMYECKON );

XapaKTeprU30BaTh XUMUYECKUE DJIEMEHTHI U UX COCAMHEHUS HA OCHOBE MOJI0XKECHUS
AJIEMEHTOB B MEPUOJMIECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

ONMCHIBATh  OCHOBHBIE TMpeanochuikn  OTkpeiTHss . WM. MeHneneeBbim
MEPUOANYECKOTO0 3aKOHA M MEPUOAMYECKOM CHUCTEMbl XWMHUYECKHUX 3JIEMEHTOB H
MHOTO00Pa3HYI0 HAYYHYIO ACSITEIHHOCTD YIEHOTO;

XapaKTEepU30BaTh HAyYHOE M MHPOBO33PEHUYECKOE 3HAYEHHUE IEPUOIAYECKOrO
3aKOHA U NTEPUOANYECKON CUCTEMBI XUMUYECKUX dneMeHToB [I. 1. Menneneena;

OCO3HaBaTh HAY4YHBbIE€ OTKpPBITUS KaK pe3yJbTaT JIUTEIbHBIX HAOII0EHUH,
OMBITOB, HAYYHOH MOJIEMUKH, IPEOJOJIEHUS TPYAHOCTEW U COMHEHUM.



Boinycknuk noayuum 603M0MCHOCMb HAYUUMbCA:

0CO3HABAMb 3HAYEHUE MeOPEeMUYECKUX 3HAHUL 011 NPAKMUYECKOU 0esimelbHOCMU
yenogexa,

ONUCHIBAMb U3VUEHHblEe 00bEKMbl KAK CUCMEMbl, NPUMEHSSL JIO2UKY CUCTEMHO20
amanusa, NpuUMeHsmb 3HAHUSL O 3AKOHOMEPHOCMAX NepUOOUHecKou  Cucmemvl
XUMUYECKUX IAeMeHmo8 OJisi O0BACHEeHUs: U NPeo0BUOEHUs CBOUCME KOHKDEMmHbIX
gewecms, pazeueams UHQOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCEOM Y2y ONeHUs
3HaHUU 006 UCMOpPUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL
NnepuoouvecKko2o 3aKoHa KaK OOHO20 U3 BANCHEUUUX 3AKOHO8 NPUpPOObl, A Maxdice O
COBPEMEHHBIX OOCTMUNCEHUAX HAYKU U MEXHUKU.

Mmnozooopazue xumuueckux peaxyui

Buvinycknuk nayuumcs:

OOBSCHAThH CYyTh XUMUYECKUX MPOLIECCOB;

Ha3bIBaTh PU3HAKU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKLni;

YCTaHABJIMBATh IPUHAIEKHOCTh XUMHUUYECKONW PEAKUUU K ONPENEIEHHOMY THILY
110 OJIHOMY U3 KJIacCU()UKAIIMOHHBIX MPU3HAKOB:

1) mo uuciay M cocTaBy MCXOAHBIX BELIECTB U NPOAYKTOB PEAKIUH (peakuuu
COCIMHEHUS, PA3JIOKEHHUSI, 3aMEIIICHUS 1 OOMEHA);

2) 1O BBIACJICHUIO WU TOIVIONIEHUIO TEIUIOThl (pEaKUu SK30TEPMHUYECKHE U
SHJOTEPMUYECKHUE);

3) M0 U3MEHEHUIO CTENEHEN OKUCIEHHS] XUMHUYECKUX 3JIEMEHTOB (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHN );

4) no o6paTUMOCTH TIpoiiecca (peakiuuu oOpaTUMbIEe U HEOOPATUMBIE);

Ha3bIBaTh (PAKTOPHI, BIAUSIOLINE HA CKOPOCTh XUMUYECKUX PEAKIU;

Ha3bIBaTh (PAKTOPHI, BIUSIOLINE Ha CMEIICHHE XUMUUECKOTO paBHOBECHS;

COCTABJISITh YPABHEHHMS DIJIEKTPOJIMTHYECKOW IUCCOLUALMU KHCIIOT, IIEJIOYEH,
CoJiell; TOJIHbIE U COKpAalllEHHbIE MOHHBbIC YpaBHEHHUs peakuuil oOMeHa; ypaBHEHHUS
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI;

IPOrHO3UPOBAaTh MNPOAYKTHl XUMHUYECKMX peakuuii 1no (opMysiaM/Ha3BaHUSM
UCXOIHBIX BELIECTB; ONPEACNATh MCXOJHbIE BellecTBa MO (opMysiaM/Ha3BaHUIM
MIPOJIYKTOB PEaKIIUU;

COCTABJISITh YPAaBHEHUS pEaAKIMil, COOTBETCTBYIOIIMX MOCIEAOBATEIILHOCTH
(«uemnoyke») npeBpanieHuii HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

BBISIBIISAITH B MPOLIECCE DKCIIEPUMEHTA TMPU3HAKH, CBUJIETEILCTBYIOLUIUE O
MPOTEKaHUU XUMHUYECKOU Peakiiny;

TOTOBUTH PACTBOPHI C ONPEAETIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA;

ONpENENATh XapakTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH 110
VU3MEHEHUIO OKPACKH WHIUKATOPOB;

IIPOBOJIUTh KAYECTBEHHBIC pPEAKUWW, MOATBEPKIAAIOIIME HAIMYME B BOJHBIX
pPacTBOpPAX BELIECTB OTAEIBbHBIX KATHOHOB U aHWOHOB.

Buvinycknuk nonyuum 603mM0M#CHOCMb HAYYUMbCA:

cocmaenams MOJEKYIAPHblIe U NOJIHblEe UOHHbIE YPAGHEHUs NO COKPAWEHHLIM
UOHHBIM YPAGHEHUSAM,

npUBOOUMb NpUMeEPbl PeaxKyuil, NOOMEEPHCOAIOUWUX CYUIeCNBOBAHUE 83AUMOCBAZU
MeHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUeCms;



NPOSHO3UPOBAMb PE3VIbMAmMbl 8030€UCMBUS PASTUUHBIX (PAKMOPOB HA CKOPOCHb
XUMUYECKOU peakyuu,

NPOCHO3UPOBAMb Pe3VIbMambl 6030€UCMEUsL PA3IUYHBIX (DAKMOPO8 HA cMeujeHUe
XUMUYECKO20 PABHOBECUSL.

Mmnozooopazue seutecme

Buvinycknuk nayuumcsn:

OTIPENEeNATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY M3 U3YUYCHHBIX
KJIACCOB/TPYIIIT: METAJUTHl 1 HEMETAJUTBI, OKCHIbI, OCHOBAHWSI, KHCJIOTHI, COJIH;

COCTaBJISITH (POPMYITBI BEIIECTB 110 MX Ha3BAHUSM;

OTIpeIeNATh BaJICHTHOCTD U CTEIIEHb OKUCIICHUS YJIEMEHTOB B BEIICCTBAX;

COCTaBIISITH (POPMYJIBI HEOPTaHMYECKUX COCAMHEHHM 110 BAJICHTHOCTAM U
CTEIICHSIM OKMCIJICHHMS DJICMEHTOB, a Tak)Ke 3apsjaM HMOHOB, yKa3aHHBIM B TaOJuIle
PacTBOPMMOCTH KHUCJIOT, OCHOBAHHH U COJICH;

OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS (PU3HMYECKUX M XUMHYCCKUX CBOWMCTB
MIPOCTHIX BEIIECTB (META/VIOB M HEMETAJJIOB) M MX BBICIINX OKCHJOB, 0Opa30BaHHBIX
AJIEMEHTAMH BTOPOTO M TPETHETO MEPHOIOB;

Ha3bIBaTh OOIHME XUMHUYECKHE CBOWCTBA, XapaKTEepHbIE IS TPYNI OKCHIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(pOTEPHBIX;

Ha3bIBaTh OOIME XMMHUUYECKHE CBOMCTBA, XapaKTEPHBIC IS KaKIOTO M3 KIIACCOB
HEOPraHMYECKUX BEIIECTB (KUCIIOT, OCHOBaHUH, COJICH);

MPUBOANTh TIPUMEPHl PEaKIWid, MMOATBEPKIAOINIMX XHWMHUYECKHE CBONCTBA
HEOPraHMYE€CKUX BEIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUU U COJIEH;

OTIPEIEIAThH BEIIECTBO-OKUCITUTENb U BEIIECTBO-BOCCTAHOBUTEh B OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITUAX;

COCTaBJIATh AJNEKTPOHHBIN OanaHC (I M3yUYCHHBIX PEAKIIUNA) MO MPEII0KESHHBIM
CXE€MaM pEaKIlui;

IPOBOJIMTH J1a0OPAaTOPHBIC OMBITHI, IOATBEPIKIAIOIINE XHUMHUYCCKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX BEIICCTR;

IPOBOJUTH JTAOOPATOPHBIE OMBITHI MO TOJYYCHUIO U COOMPAHHUIO Ta3000pa3HBIX
BEIIIECTB: BOAOPOIA, KUCIOpPOAa, YIJIEKUCIOTO ra3a, aMMHaKa; COCTaBIIATh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKLUN.

BuvinyckHuk noayuum 603MOMCHOCHIL HAYYUMbCA:

NPOCHO3UPOBAMb XUMUYECKUe CBOUCMBA BeujeCms HA OCHOBe UX cocmasa U
CMPOEeHUsL,

NPOCHO3UPOBAMb CNOCOOHOCMb  ewecmea NPosABIAmMb OKUCIUMENbHble  UTU
80CCMAHOBUMEbHBLE CEOUCMBA C YUEMOM CMeneHell OKUCTeHUs DJIeMEHMO8, 8X00AUJUX
8 €20 cocmas;

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

xapakxmepuzo6ams 0cobble C8OUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOLL
KUCI0m;

npueooUmMsb NpUMepsbl YPAGHEHUU DeaKyutl, JeHCauux 6 OCHO8E NPOMBIUUIEHHBIX
Ccnoco608 NOaYy4eHUss AMMUAKA, CEPHOU KUCIOMbL, YY2YHA U CIAU,

onucvleams  uzuyeckue U XumMudecKue HNpoyeccovl, ABIAOWUEC YACMBIO
Kpy208opoma eeujecmas 8 npupooe;



opecarnusoesvleanib U ocywieCcmeyisiims  npoeknivl  no UCCTEO006AHUIO  CEOUCME
eeulecmes, UMeruux 6as)xCHoe npakmu4ecKoe 3Haverue.

Conep:xkanue y4eOHOro npeamera

O,Z[HOﬁ U3 BaKHEMILIMX 3aga4d OCHOBHOTIO O6H16FO 06p8.30BaHI/I}I ABIIACTCA
IIOATrOTOBKA 06yqa}oumx051 K OCO3HAHHOMY H OTBCTCTBCHHOMY BI)I60py KHN3HCHHOI'O 1



npodeccuoHanpbHoro nytud. OOyuwaromuecs: JOJDKHBI HAy4HUTbCS CAMOCTOSITEIIBHO
CTaBUTh LEIU U ONpPENEATh MyTH UX JOCTUIKEHMSI, UCIOIb30BaTh NMPUOOPETEHHBIN B
IIKOJIE OIBIT B PEAJIbHOM JKU3HHU, 32 paMKaMH Y4eOHOTO IpoI1iecca.

XuMuUsl Kak y4eOHBIN NpEAMET BHOCHUT CYIIECTBEHHBIM BKJIaJ B BOCIIUTAHUE U
pa3BuTHEe 00yUYaIOIINXCs; OHA IPU3BaHA BOOPYKHUTh MX OCHOBAMHU XMMHUYECKUX 3HAHU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM >KU3HU, 3aJI0)KUTh (PYHIAMEHT JUIsl JTajJbHEHIIEro
COBEpIICHCTBOBAHUS 3TUX 3HAHMI, a TAKXKE CIIOCOOCTBOBATH OE30MACHOMY MOBEICHUIO
B OKpY>KaroIIeH cpesie 1 OepeKHOMY OTHOLIEHUIO K HEM.

N3ydenune XumMuu B OCHOBHOU IIIKOJIE HAIIPABJICHO:

® Ha OCBOCHHE BAXKHEWIIMX 3HAHUI 00 OCHOBHBIX MOHSATHSX M 3aKOHAxX
XUMHUH, XUMHUYECKON CUMBOJIUKE;

® Ha OBJAJICHUE YMEHUSMHU HAONIOAATh XMMHMUYECKHUE SIBJICHMS, IPOBOJUTH
XUMHAYECKUN DOKCIIEPUMEHT, NPOU3BOAUTH pAaCU€Thl HAa OCHOBE XUMHYECKHUX
(opMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIUH;

® Ha pa3BUTHE I[IO3HABATEIIBHBIX HMHTEPECOB W  HMHTEIUIEKTYyaJIbHBIX

CIOCOOHOCTEM B MpoOIlECCE  NPOBEACHHS  XMMHYECKOTrO  AKCIIEPUMEHTA,

CaMOCTOSITEJIBHOTO MPUOOPETEHHs] 3HAHUM B COOTBETCTBHM C BO3HUKAIOIIMMU

KU3HEHHBIMU TOTPEOHOCTSIMU;

® Ha BOCHUTAHHE OTHOIIEHHUS K XMMHUU KaK K OAHOMY U3 (yHJIaMEHTaJIbHbIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIEUEI0BEYECKOM KYIbTYPHI;
® Ha MPUMEHEHHE IMOJYYEHHBIX 3HAHUM M yMEeHUM 1 0e3- OmacHoro

WCIIOJIb30BAaHUSI BEIIECTB WM MAaTepUaloB B OBITY, CEIbCKOM XO34WCTBE M Ha

MIPOM3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a4a4 B TIOBCEJHEBHOM JKHM3HH,

MPEAYNPEKICHNS IBICHUM, HAHOCAINX BPE 30POBBIO YEIOBEKA U OKPYKAKOLIEH

cperne.

B conepxxanuu mporpaMMbl IPEACTABICHBI OCHOBOIIOJIATAOIINE TEOPETHUUECKUE
CBEIICHMS 110 XUMHH, BKIIOYAIOIIME W3Yy4YEHUE COCTaBA W CTPOCHMS BELIECTB,
3aBUCHUMOCTH MX CBOMCTB OT CTPOCHUS, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX
IIPEBPAILLCHUN U IIyTE€H YIPABICHHUS UMHU B LEIAX IOJIYYEHHs BELIECTB, MATEPUAJIOB,
DHEPIUH.

Copepxanne y4yeOHOrO MpeaMeTa BKIIOYAET CBEJIEHUS O HEOPraHUYeCKUX
BEIIECTBAX, WX CTPOCHUM M CBOWCTBAaxX, a TaKXe XHMHYECKHX IIpoleccax,
MpOTEeKAoIMX B OKpyXkaromeMm Mupe. Haumbosiee  CIOXKHBIE — DIIEMEHTHI
DyHIaMEHTAIILHOTO si/pa COJAEp)KaHusl o0IIero oOpa3oBaHUs MO XUMHUH, TaKHe, Kak
OCHOBBI OPraHUYECKON U IPOMBIIUICHHOW XUMUU, IIEPEHECEHBI B IIPOrpaMMy CpeaHEN
(moJiHOM) 00111€00pa30BATEHLHOM IIIKOJIHI.

TeopeTuecKkyr0 OCHOBY M3Y4YEHUs HEOPIaHWYECKOW XMMHUU COCTABIIIET aTOMHO-
MOJICKYJISIDHOE YyueHue, nepuoaudeckur 3akoH JI. WM. MengeneeBa ¢ KpaTkumu
CBEICHUSIMH O CTPOCHHMM aTOMOB, BHAAX XWUMHYECKOM CBS3H, 3aKOHOMEPHOCTSIX
IIPOTEKAHUSA XUMUYECKUX PEAKLUN.

IIpy wW3ydyeHMM XMMUM 3HAQUUTENbHASA pPOJIb  OTBOAMUTCS  XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUUYECKUX U JTAOOPATOpHBIX pabOT U OMHUCAHUIO UX
pE3yNbTaTOB; COOJIIOIEHNIO HOPM U TIPABUJI MOBECHUS B XUMUYECKUX JTAOOPATOPHSIX.



9 kJacc

Paznen 1. MHuoroo0pa3ue XuMH4eCKUX peakiui

Knaccudukanus XUMHYECKUX pEaKIUW: pPEeaKIUu COCAUHEHUS,  Pa3JI0KEHUS,
3aMmenienusi, oomeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb,
BOCCTAHOBUTENb, MPOLECCHl OKHUCIEHUS M BOCCTaHOBJIEHHA. COCTaBIIEHHE YpaBHEHUUN
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C TOMOIIBI0 METOAA JJIEKTPOHHOIO
Oananca.

TermnoBeie  3PQPexTl  XUMHUYECKUX  pPEaKIHM. DOK30TEpMHUYECKUE  H
DHAOTEPMUYECKHE  pEAKUMH. |epMOXMMHYECKHME  ypaBHEHMs. Pacuérel 1o
TEPMOXUMHUYECKUM YPAaBHEHUSIM.

CKOpOCTh XUMHYECKHX peakiui. DaKTOphl, BIUSIOMIAE HA CKOPOCTh XUMUYECKHUX
peakuui. [lepBoHadanbHOE MPEACTABICHUE O KaTaau3e.

Oobpatumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVWMHUYECKHE PEaKIMU B BOAHBIX PAaCTBOpax. DJIEKTPOIMUTHI U HEAIEKTPOIMUTHI.
Nonpl. Katnonsl u aHuoHbl. ['mapatHas Teopusi pacTBOPOB. DJIEKTPOIMTHYECKAsS
JAUCCOLMAIS KUCIIOT, OCHOBaHMM U cojiell. Cria0ble U CHIIbHBIE 3JeKTPOIUThl. CTENeHb
aucconuanuu. Peakiuym noHHoro oOMeHa. Y ciioBusl T€UEHHs! peakliuii HOHHOTO OOMeHa
10 KOHIIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX COCIUHEHUN B
CBETE TMPEACTABICHU OO0 3JIEKTPOJUTUYECKONM JUCCOLMALMH M OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX peakuusax. [lIoHaTHE O TUAPOIN3E COJIEH.

JdemoHcTpanuu:

[IprmMepsbl 5K30- U SHAOTEPMHUUECKUX PEaKIUi. B3anMoaercTBue NUHKA C COJISTHON
U YKCYCHOW KHUCIOTamMHu. B3anMmonelcTBHE TpaHYJMPOBAHHOIO IIMHKA M IIUHKOBOM
NBUTM ¢ COJIsTHOM kucnmoTou. B3aumoneiictBue oxcuma menu(Il) ¢ cepHoit kucmoToit
pa3sHOM  KOHILIEHTpALlMM IIpM  pasHbIX  TeMmmeparypax. lopeHue yris B
KOHLIEHTPUPOBAHHOW a30THOU KucJIoTe. ['opeHue cepbl B paciiaBI€HHOW CEJIUTPE.

HcnblTanne pacTBOPOB BELIECTB HA JJIEKTPUYECKYIO IPOBOAUMOCTB. J[BHKEHUE
HMOHOB B DJIEKTPUYECKOM IIOJIE.

JlaGopaTopHbIe ONBITHI:

Peakunu oOMeHa MeX1y pacTBOpPaMH 3JIEKTPOJIUTOB.

IIpakTnueckue padoThI:

elI3yueHue BIMAHUS YCIOBUN NPOBEACHUS XUMAUECKON PEAKLIMU HA €€ CKOPOCTh

ePenieHne S>KCIepUMEHTANBHBIX 3a1ad 1Mo TemMe «CBOMCTBA KHCIIOT, OCHOBAHUI

KakK dJIEKTPOJIUTOBY»
PacuerHsble 3a1a4u.
Brruncienns no TepMOXMMHUYECKUM YPAaBHEHUSAM PEAKLUU.

Paznen 2. MHoroo0pa3ue BelecTn

Hemeramel. [Nanorensl. IlonmoxeHne B NEPUOAUYECKOM CUCTEME XHUMHUYECKUX
AJIEMEHTOB, CTpOEHHE X aTOMOB. Haxoxnenue B npupoae. ®U3nuecKkue U XUMHUYECKHE
CBOWCTBa rajgoreHoB. (CpaBHUTENIbHAs XapaKTEpPUCTUKA rajoreHoB. llomyueHue wu
OPUMEHEHUE TaloreHoB. Xiop. Pu3nueckne M XUMUYECKHE CBOWCTBA XJOpa.
[Tpumenenue xiopa. XnopoBoaopoa. Puszmyeckue cBorcTBa. Ilomydenue. CossgHas
kuciora u €€ coind. KadecTBeHHass peakuuss Ha XJIOpUI-UOHBL. Pacrio3HaBaHue
XJIOPUI0B, OPOMHUIOB, HOJUIOB.



Kucnopong wu cepa. Ilonoxkenne B NEPUOAUYECKONM CHUCTEME XHUMHUYECKHX
AJEMEHTOB, CTpoeHne ux aroMoB. Cepa. Amorponus cepbl. Duznueckue u
xuMuueckue cpoiictBa. Haxoxnenue B npupone. [Ipumenenue cepbl. CepoBoaoOpoa.
CepoBomoponHas kuciota u e€ conu. KauecTBeHHas peakuusi Ha CyiIb(QUI-UOHBI.
Oxkcupn cepoi(IV). ®@usmyeckue U xumudeckue cpoiicTBa. IIpumenenne. CepHucTas
kucnora u e€ comu. KauectBennas peakuus Ha cynabutT-uonbl. Oxcupg cepbi(VI).
CepHas kucnora. XMMHUYECKHE CBOMCTBA pa30aBIE€HHON U KOHUEHTPUPOBAHHON CEPHOM
KuCJIOThI. KauecTBeHHAs peakius Ha Cyib(haT-nOHbl. XUMHUUYECKHUE PEAKIINH, JICKAIINC
B OCHOBE MOJIy4EHHUS CEPHOW KHUCIOTHI B IMPOMBIIUIEHHOCTH. [IpuMeHeHne cepHou
KHUCJIOTHI.

Azot u docdop. [Tomokerne B IEPUOINIECCKON CUCTEME XUMUUYECKHUX DJIEMEHTOB,
CTpOEHHE WX aTOMOB. A30T, (U3MUECKHME M XWMHUYECKHE CBOWMCTBA, IMOJIY4YEHUE U
npuMenenue. KpyroBopor azora B mpuponae. AmMmuak. OuU3NUECKHE W XUMHUYECKHE
CBOMCTBa aMMHaKa, MoJiyueHue, npuMeHeHue. Coin aMMOHUsA. A30THasA KUCIOTa U €€
cBoricTBa. OKUCIIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lonyueHne a30THOM KUCIOTHI
B J1aboparopuu. XHUMHUYECKHE PEaKIMM, JIeKalMe B OCHOBE IOJTYYEHUS a30THOU
KUCJIOTBl B TPOMBINUIEHHOCTU. [IpuMeHeHue a30THOM KucioTbl. Cojin  a30THOM
KHUCJIOTHI U UX IPUMEHEHHE. A30THBIE y1I00pEHUS.

®ochop. Amnmorponus pocopa. Puznyeckue 1 XUMHYECKUE CBOMCTBA Pocdopa.
Oxkcun dochopa(V). Dochopnas kuciora u e€ conu. Docopurie ynoOpeHus.

Yraepong u kpemuuil. [losoxeHne B NEPUOAMYECKON CHUCTEME XHUMHYECKHUX
AJIEMEHTOB, CTPOEHUE MX aTOMOB. Yriepod. Amiorponus yriepona. Pusndeckue u
XUMUYECKUE CBOWMCTBa yriiepoja. AgjcopOmusi. VYrapHbelii ra3, CBOWCTBa U
(U3MOIOTHUYECKOE IEUCTBUE HAa OPraHU3M. YTJIEKHUCIbIN ra3. YrojibHas KUCIOTa U €€
conu. KauecTBeHHas peakiiis Ha KapOOHAT-uOHBL. KpyroBopor yriepoaa B Mpupo/e.
Opranuyeckue COeIMHEHUS yIiIepoa.

Kpemunii. Oxcupn xpemuusa(IV). KpemnueBas kucinora um e€ comu. Crteko.
LlemeHT.

Meramnbl. [losoxkeHne MeETaluiIoB B MNEPUOAUYECKOM CUCTEME XUMHYECKHUX
3JIEMEHTOB, CTPOCHME HUX aroMoB. Meraumueckas cBsA3b. DU3NUECKHE CBOWCTBA
METAJJIOB. PsJ aKTMBHOCTH METaUIOB (PJIEKTPOXUMHUYECKUN PpsJl  HaAIMPsHKEHUM
METAJIJIOB). XUMHYECKHE CBOMCTBA MeTauioB. OOIIue crnoco0bl MOJy4eHUs METAIOB.
CnaBbl METAJIOB.

[Ilenounsie Metamibl. [lookeHHE MIETOYHBIX META/VIOB B MEPUOAUYECKON
CUCTEeME, CTpOoeHHEe UX aToMoB. HaxoxjaeHue B npupojae. OuU3MUECKUe U XUMUUECKUE
CBOMCTBA IIEJIOYHBIX MeTaJUIOB. [[puMeHeHne MIETOUHBIX METANIOB M MX COSTUHECHUM.

[IlenoyHo3emenbHble MeTauibl. [loNOKEeHHE I1eI0YHO3EMENIbHBIX METAJIJIOB B
MIEPUOIMYECKON CUCTEME, CTPOEHME MX aroMoB. Haxoxnenue B mpuponae. Maruui u
KaJIBIIWIA, X BaXHEHIHE coequHeHus. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHESHHUS.

Amomunuii. [lonoxxkeHne aliOMUHUS B MEPUOJUYECKON CHUCTEME, CTPOEHHUE €ro
atoma. Haxoxnenue B mpupoje. OuU3NMUeCKUe U XUMHUYECKHUE CBOWCTBA ATIOMHHUSI.
[Tpumenenune amroMuHus. AM(POTEPHOCTh OKCUAA U TUAPOKCH]IA ATFOMUHHUS.

Kenezo. Ilonoxenue xeneza B MEPUOJIUYECKON CHUCTEME, CTPOEHHUE €ro aroma.
Haxoxnenue B npupone. @Pru3nueckue U XMMUYECKUE CBOMCTBA Xkele3a. BaxHenmme



COCIUHCHMS JKelle3a: OKCHIbl, ruapokcuasl u comam sxeneza(ll) u xenesa(lll).
KauectBeHnnbie peakiinu Ha noHbI Fe2+ u Fe3+.

JdeMoHcTpanuu:

HcnpiTanue pacTBOpPOB BELIECTB HA IEKTPUUYECKYIO ITPOBOJIMMOCTH. [IBHKeHUe
MOHOB B 3JIEKTPUYECKOM II0JIE.

duznyeckre cBOCTBa rajoreHoB. [lomydyeHue XIopoBoaopoia U pacCTBOPEHHUE €TO
B BOJIE.

AnnotponHble Moaudukanuu cepbl. OOpasubl NPUPOAHBIX CYIb(UIOB U
cynbdaToB.

[TonyyeHue ammuaka u ero pactBopeHue B Boje. OOpasipl IPUPOAHBIX HUTPATOB
u docdatos.

Mojenn KpucTalau4yeckux pemeéTok anmasza v rpadura. OOpasusl TPUPOIHBIX
KapOOHATOB U CUJIMKATOB.

OOpa3upl BaXHEHIIMX COCAUHEHUM HATpus, Kalus, HPUPOJIHBIX COEAMHEHUN
Marsus, KajabLus, aJIOMHUHUS, Py Keie3a. B3anMonencTBre IIENOYHbIX, MIEI0YHO-
3€MEJIBHBIX METAJJIOB M AJIFOMUHUSA ¢ BOJOM. CKnraHue sxelie3a B KUCIOPOJIE U XJIopa.

JlaGopaTopHbIe ONBITHI:

BrITecHeHue rajioreHamMu JApyT Apyra U3 pacTBOPOB UX COCIUHEHUN

O3HakomIIeHHE ¢ 00pa3laMu CEpbl U €€ MPUPOIHBIX COSIUHEHUM.

KadecTBeHHbIE peakuuu Ha CylIbPua-, CylIbPUT- U Cylb(paT-uOHBI B PACTBOPE.

B3aumoneiicTBue cojieil aMMOHMUS C IIeJI0YaMU

KauecTtBeHHas peakuus Ha yriekuciblii ra3. KauecTBeHHas peakuus Ha KapOOHAT-
WOH.

N3yuenue oOpasuoB MeTauioB. BzanMozeiicTBue MeTalioB ¢ pacTBOPAMHU COJIEH.
O3HakOMJIEHHE CO CBOMCTBaMHM M MpEBpallleHUsMU KapOOHAaTOB M TUIPOKAPOOHATOB.
[Tomy4yeHue ruIpoKcua ATFOMUHUSA U B3AUMOJEHCTBHE €T0 C KUCIOTaMU U IIEJIOYAMH.

IpakTnueckne padoThI:

el lonydeHue COIIHON KUCIOTHI U U3YYEHHUE €€ CBOWCTB.

ePernieHne sKkCepuMEeHTANIbHBIX 3a1a4 1o Teme «Kucnopon u cepa»

e[loyueHne aMmmMuaka U H3y4eHUE €ro CBOMCTB.

ellonyuenne okcupa yriepona (IV) m m3ydenue ero cBoicTB. PacrnozHaBaHue

KapOOHATOB.

ePerieHne SKCIEPUMEHTANIBHBIX 331a4 10 TeMe «MeTajuibl U UX COEUHEHUS»

PacuerHble 3a1a4n:

Boluucienuss mo XWMHUYECKMM YpaBHEHUSIM Macchl, 00beMa M KOJIMYECTBA
BEILECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMHU 110 MACCEe MCXOJIHOTO BEIleCcTBa, 00bEMY WIIU
KOJIMYECTBY BEILIECTBA, COAEPKALIETO ONPEEICHHYIO T0JII0 TpUMecei

Pa3znen 3. KpaTrkuii 0030p BaxkHelIIUX OPraHUYeCKUX BelleCTB

IIpenmer oprannueckon XuMuu. HeopraHndeckue m OpraHM4YeCKUE COCIUHEHUS.
VYrneponq — ocHoBa xu3HM Ha 3emusie. OCOOEHHOCTH CTPOEHHUS aToMa yriepojaa B
OPTraHUYECKUX COCIUHEHUSAX.



VYrneBopopoasl. IlpenenpHble (HACBILIEHHBIE) YIWIEBOAOPOAbl. MertaH, 3TaH,
[POINaH — MPOCTEHIINE IPEICTABUTENN IMPEACIBbHBIX YIIEeBOAOPOI0OB. CTpyKTypHBIE
(GopMyJibl  yIrI€BOAOPOAOB. ['OMOJOrMUEecKHi psJi MpPEeAesbHBIX YIJIEBOJAOPOJIOB.
I'omonoru. @Pusznueckue U XUMUYECKHE CBOWMCTBA IIPENEIBHBIX YIJIEBOJOPOOB.
Peakunu ropenus u 3amemienus. Haxoxaenue B npupoae nmpeaenbHbIX yIiIeBOAOPOI0B.
[Ipumenenue Merana.

Henpenenbuble  (HEHACBILIEHHBIE)  YIJIEBOJOPOBI. OTUNEHOBBIA  psf
HEIpPEACNbHBIX YIIEBOAOPOAOB. JTWiIEeH. (DU3NYEeCKHEe U XUMUYECKHE CBOMICTBA
stuneHa. Peakuus npucoenvHeHus. KadecTBeHHble peakuuy Ha 3TwieH. Peakums
nomumepusanuu. Hommstunen. [Ilpumenenne stuiena.

AUETUNICHOBBIM s HENPEAENIbHBIX YIJIeBOAOPOIOB. AmnerwieH. (CBoMCTBa
anerwieHa. [I[puMeHeHne aneTusieHa.

[IpousBoguble yriaeBoaopoaoB. KparTkuii 0030p OpraHMYECKUX COEIUHEHUM:
OJIHOATOMHBIE CIHUPTHI (METAHOJI, 3TAaHOJ), MHOTOATOMHBIE CIUPTHI (ITHIICHTJIUKOb,
IJIMLIEPHUH), KapOOHOBBIE KUCIOTHI (MypaBbUHAs, YKCYCHAsl), CJIOKHBIE 3(UPBI, KHUPHI,
yrieBoJbl (TJIH0KO3a, caxapo3a, Kpaxmal, LEeJUI0j03a), aMUHOKUCIOTHI, Oenku. Posb
O€JIKOB B OpraHu3Me.

[TIoHATHE O BBICOKOMOJEKYISAPHBIX BemecTBax. CTpyKTypa NOJIMMEPOB: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTEIIEHb NONMMeEpU3auu. [1oaudTuIeH, NOIUIponuieH,
ITOJTMBUHWIXJIOPHI.

JdemoHcTpanuu.

Mopgenu MOJIEKyJl OpraHMYeCKUX COEOUHEHMH. ['OopeHue yrieBomoponoB U
oOHapykeHHe MPOAYKTOB uX ropenud. [lomydyenue stunena. KauecTBeHHbIE peakuu
Ha 3TWwiIeH. PacTBopeHne 3TUI0BOTO cniupTa B BoAe. PacTBopeHue riauueprHa B BOJE.
[TomyyeHne u CBOMCTBA YKCYCHOM KHUCIOTHL. lccienoBaHue CBOMCTB —KUPOB:
pPacTBOPUMOCTh B BOJE M OPraHMYECKUX pacTBopuTessiX. KauecTBeHHas peakuusi Ha
III0KO03Y U Kpaxmai. O0pa3ibl U31eAUi U3 MONIUATUIICHA, TOTUIPONIICHA

TemaTnuyeckoe IJIAHKPOBaAHME



Cornacno yueoHomy miany 'BOY OOII Ne9 na uzydyenue npeameta «XuMHUS
B 8- 9 Kjaccax OTBOJMUTCS MO 2 yuyeOHBIX Yaca B HEAEI0, MTOro 1o 68 4YacoB B
roJ.

ITo nporpamme «Xumusi» npeameTHor auHuU yueOHukoB I'. E. Pyasuruca, @. T
@denpaMaHa Ha U3YYCHHE MpEAMETa «XUMUS» OTBOAUTCS 2 y4eOHBIX yaca B HEJEINIO,
utoro 70 4acoB B Tof.

YyebnpiM mmanom ['BOY OOII Ne 9 mns oOydeHus Ha JOMy IO IIporpamMmam
oOmieoOpa3oBaTeabHONM MIKOJIBI cornacHo [lopsanky permameHTammu ¥ OGOPMIICHHS
OTHOIIIEHUI TOCYAapCTBEHHOW M MYHHUIIMMNAIBHON 0O0pa3oBaTENbHON OpraHu3aluud U
poauTenel (3aKOHHBIX MPECTaBUTeNEH) 00yUaloIuXcsl, HYKAAIOIMUXCS B JIIUTEIBHOM
JICYCHUH, a TaKKe JeTel-WHBAJINI0B, OCBAaUBAIOIIUX OCHOBHBIE 00IIE00pa30BaTeIbHbIC
mporpamMmbel  Ha oMy, B Camapckoil 00JacTH, YTBEPKICHHOMY IPUKA30M
MUHHCTEpPCTBA 00pazoBanus U Hayku Camapckoii obnactu ot 04.09.2014 Ne 276-pn u
MH()OPMAITMOHHO-METOANYECKOMY TIMCbMY MHUHHUCTEpBa O0O0pa3oBaHHUA W HAyKH
Camapckoit obmactu ot 24.08.2017 NeMO-16-09-01/711-ty «O0 opraHu3aiuu
oOpazoBaHMsi  JeTed C  OrPAHUYCHHBIMM  BO3MOXKHOCTSMH  37I0pOBbS B
oO1eoOpa3zoBarenbHbIX yupexaeHusx Camapckoit oonactu», Ha 2017-2018 y4yeOHbIN
roJl BbiAesieHo 34 yaca, 4TO MPUBEJIO K YIUIOTHEHUIO porpaMmsbl (34 yaca BbIIEJIEHO Ha
CaMOCTOSITENIbHOE M3yUYeHHE Y4eOHOro MaTepuaa).

9 kJjacce

1 MHoroo0pasue XuMHYECKHX peakuui 7 3
2 DJIEKTPOIUTAYECKAS JUCCOLHAIIS 8 4
3 HemeTramibl 5 3
4 Kucnopon u cepa 8 4
5 Aot u dhocdop 9 3)
6 Yrnepoa u KpeMHUH 8 4
7 OO0mme CBOWCTBA METAJIJIOB 13 6
8 [lepBoHavasIbHBIE TIPE/ICTABIICHUS 00 9 5
OpraHUYECKUX BEIIECTBAX
9 Pesepn 3 -
Uroro 70 34

O6pazoBarenbHas jestenbHOcTH B I'BOY OOII Ne 9 ocymectBisieTcs 1Mo
TPUMECTpPaM, MOITOMY M3Yy4YeHUE MpenmMeTa «XuMus» B 9 kiacce (oOydeHue Ha J10MY)
OyIeT IPOXOUTh B CIACAYIOMIEM PEKUME:

Ipeamer Kosmn4yecTtBO 4acoB B
HEIEI0 TPUMECTP roj
| 1 i
Xumus, 9 Kaacc 1 10 11 13 34
Pabouas nporpamma no npeamety «X HMUS» B

9 kmacce (oOyueHue Ha JOMY) paccuMTaHa Ha 34 y4eOHBIX Yaca B TOJ, B TOM YHCIIE
TUTS TIPOBEICHUSI:
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