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PaGouast mporpamMmma yueOHOTO npeamera «XuMus» B 8-9 kiraccax cocTaBieHa B COOTBETCTBHH:

e ¢ tpeboBanusmMu DenepanbHOr0 TOCYJAPCTBEHHOTO CTaHIapTa OCHOBHOTO OOIEro oOpa3oBaHUS,
YTBEP)KICHHBIM TpHKa3oM MwuHuctepcTBa oOpazoBanust u Hayku P® ot 17.12.2010r. Ne 1897 (c
H3MEHEHUAMHU U JOIOoJHEHUAMU OoT 26.11.2010 Ne 1241, ot 22.09.2011 Ne 2357, ot 18.12.2012 Ne 1060, ot
29.12.2014 Ne 1643, ot 18.05.2015 Ne 507),

® C OCHOBHOW 00pa3oBaTeIbHON MPOrpamMMoil OCHOBHOTO oOiiero oopazoanust [bOY OOII Ne 23
r.o. Yamaesck,

® C nporpaMMoi OCHOBHOTO oO1ero oopazoanust apropa Q.C. I'abpuensin. «Xumus. 8-9 kimaccoi». —
M.: Ipocda, 2017.

YyeOHukKu:

1. Xumus. 8 kmacc. YueOHnuk mis obmeobpa3oBatenbHbix yupexaenuid. O.C. I'abpuensa. M3aarenscTBO
«dpodan, 2018
2. Xumus. 9 kmace. YueOnuk mis odmeoopazoBaTenbHbIx yupexaeHuit. O.C. I'abpuensH. M3gaTenbcTBoO

«dpodar, 2017

Pabowas mporpamma mo pasnpeny «XuMHs» OpPHEHTHpPOBaHA Ha oOy4yaromuxcs 8-9-bIX KJaccoB.
YpoBeHb u3ydeHus mpeaMera — 6a3oBbIil.

Kxaacc Yacos 6 Heoeno Yacos 6 200
8 xiacc 2 70
9 xiacc 2 70

Lenu u 3aa4yn y4eOHOr0 mpeaMeTa.

[lenp xuMHYECKOro 0Opa3oBaHMs B OCHOBHOH HIKOJEe (HOPMYIUPYIOTCS Ha HECKOJbKUX YPOBHSAX:
rJ100aJIbHOM, METalpeIMETHOM, JHMYHOCTHOM M IPEAMETHOM, HAa YpOBHE TpeOOBaHMH K pe3ysibTaTaM
OCBOCHMS COJIEPKAHUSA IIPEAMETHBIX IIPOrPAMM.

Henamu usyuenua Xxumuu B OCHOBHOM IIKOJIE SBIIAIOTCSA:

e (opmMupoBaHHE y OOydYaIOUIMXCS YMEHHs BUJIETh U MMOHUMAaTh LIEHHOCTh 00pa30BaHMs, 3HAUHUMOCTh
XMMHUYECKOTO 3HAHUS JUId KaXKJIOro 4YeJOBeKa HE3aBHCUMO OT €ro Nnpo(ecCHOHAIBbHOM AeATelIbHOCTH;
YMEHHs pa3inyaTrh (akThl U OIEHKH, CPAaBHHUBATH OLICHOYHBIE BBIBOJIbI, BUAETHh UX CBSA3b C KPUTEPHUSIMU
OLIEHOK M CBSA3b KPUTEPUEB C OIpPEJCIIEHHONW CHCTEMOW LEHHOCTeH, (opMyIMpoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO TIO3UIIUIO;

e (opmMupoBaHME y OOy4aroIIMUXCs LEIOCTHOIO MPEJCTAaBICHUS O MUPE M POJIM XHUMHU B CO3JaHUU
COBPEMEHHOW €CTeCTBEHHOHAYYHOH KapTUHBI MUPA; YMEHHs OOBACHATh OOBEKTHI U MPOLIECCH OKpYKaroIien
JNENUCTBUTEIBHOCTH — IPUPOJHON, COLMAIBHOM, KYJIbTYPHOW, TEXHUYECKOM CPENbl, UCIOJIB3Ys I 3TOTrO
XUMUYECKHE 3HAHUS;

e mpuoOpereHHe 00ydarOIIMMUCS ONBbITa pa3HOOOPAa3HOW AEATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMUS;
KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEN), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JUIS Pa3IMYHBIX
BUJIOB JICATEIBHOCTU: PELICHUs TPOOIeM, MPUHATHS pEIIeHHH, TOUCKa, aHaIu3a 1 00paboTKK HH(pOpMaIIUH,
KOMMYHHMKATHUBHBIX HaBBIKOB, HAaBBIKOB W3MEpPEHUH, COTpYAHHYECTBa, Oe3omacHoro oOpalieHus ¢
BEILECTBAMU B IIOBCEAHEBHOM KU3HU.

Ocnoenvle 3a0auu 00yyenus:

o CbOpMI/IpOBaTB CHUCTEMBl XMMHYECKUX 3HAHHI KaK KOMIIOHEHTa eCTeCTBeHHOHay‘-IHOI\/’I KapTUHBL
MHpa;



¢ pa3BuUBaThb JIMYHOCTDH 06yqa101unxcsl, HUX HHTCIUICKTYAJIbHOC U HPABCTBCHHOC COBCPHICHCTBOBAHUC,
(GhopMHUPOBATh Y HUX TYMAaHUCTHYECKHX OTHOIICHUH U 3KOJIIOTHYECKH I1eJIECO00Pa3HOTO MOBEACHUS B OBITY H
TPYAOBOM AEATEIbHOCTH;

e BpIpabaTHIBATh MOHUMAHUE OOIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XHUMHH, a TaKxke (OPMHPOBATH
OTHOILICHHME K XUMUH KaK K BO3MOXKHOH 06sacTu Oynyieil npakTHUecKoil 1esTeIbHOCTH;

e (opmupoBaTh yMeHHUs 0€30MacHOr0 OOpalieHHs C BEIIECTBAMH, HCIIOIb3YEMBbIMU B ITOBCEIHEBHON
KHU3HH.

Ocnoenbvimu udeamu yieOHOro npeamera XuMHus sBISFOTCS:

® MaTepHaJbHOE eIMHCTBO BEIECTB €CTECTBEHHOTO MUPA, MX TeHETUYECKask CBA3b;

¢ [IPUYUHHO-CIICACTBCHHBLIC CBA3M MCXKAY COCTAaBOM, CTPOCHHUCM, CBOfICTBaMH, MMOJIYYCHHUEM U
IMPUMCHCHUCM BCUICCTB,

® [I03HABAEMOCTH BEILECTB U 3aKOHOMEPHOCTEN MPOTEKAHUS XUMHUECKUX PEAKLIN;

e OOBACHSAIOLIAS U NPOTHO3UPYIOLIAs POJIb TEOPETUUECKUX 3HAHUH A1 (PaKTOJIOIMUECKOro Marepuana
XUMHUU 3JIEMEHTOB;

® KOHKPETHOEC XMMHYECKOE COCAMHEHHE KaK 3BEHO B HEIMPEPBHIBHOW IENM MPEBPALICHUN BEIIECTB,
YUYacTBYIOLIEE B KPYTOBOPOTE XMMUYECKHUX 3JIEMEHTOB U XUMUYECKOH 3BOJIIOLINY;

e OOBEKTHBHOCTH U II03HABAEMOCTEH 3aKOHOB MNpUpoOJabl; 3HAHUEC 3aKOHOB XUMHH IMO3BOJIACT YIIPABJIATH
XUMHWYCCKUMH NPCBpAICHHUA MU BCUICCTB, HAXOAUTH 3KOJOTIMYCCKHU Oe30macHble CIIOCOOBI IIPOU3BOJACTBA U
OXpaHbl OKPY’KaIOIIeH Cpeibl OT 3arpsi3HEHMS;

® B3aUMOCBSI3aHHOCTb HAayKU U MPAKTUKU; TPEOOBAHUS MIPAKTUKU — JIBUXKYILAS CUJIA PA3BUTHSI HAYKH,
YCIICXH IMMPAKTUKHU O6YCJ'IOBJ'I€HBI AOCTHIKCHUSAMHA HAYKH,

® Da3BUTHE XMMHMYECKOW HAyKM M XHMH3ALMs HApOJHOIO XO3sCTBa CIy)KaT MHTEpecaM 4eloBeKa U
obliecTBa B LEJIOM, HMEKT TyMaHUCTUYECKMH XapakTep M IpHU3BaHbl CIIOCOOCTBOBATh PELICHUIO
rJ100aJIbHBIX IPOOJIEM COBPEMEHHOCTH.

OTH UJIeU PEATU3YIOTCS ITYTEM JIOCTHUKEHUS CICAYIOIMUX Uelell

e (opmupoBaHue y 00yYaroumMxcs XHUMHUYECKOW KapTHMHBI MHpa KaK OpPraHHMYeCKONW 4YacTh ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTHUHBIL;

® Pa3BUTUC ITO3HABATCIBbHBIX HUHTCPCCOB, HHTCJUICKTYaJIbHBIX u TBOPYCCKUX CIIOCOOHOCTEH
o0yJaromuxcs B IPOLEcce M3YyYeHHs] MMU XMMHUYECKOH HAayKM W €€ BKJIaJa B COBPEMEHHBIN HaydHO-
TEXHUYECKHUM IIPOTPeECC;

e (GopMHpPOBAHNE BAXKHEUIINX JIOTMUECKUX OIEpaluid MBIIUICHUsT (aHamu3, CHHTE3, 0000IIeHue,
KOHKpPETH3allus, CPAaBHEHHE U JP.) B MPOIECCE MMO3HAHUS CUCTEMBI BAXXHEHIITUX TIOHSTHI, 3aKOHOB U TEOPUH
0 COCTaBe, CTPOCHUHU U CBOMCTBAX XUMHUUYECKHUX BEILIECTB;

® BOCIIMTaHHEC y6€)KI[eHHOCTI/I B TOM, 4YTO HNPHUMCHCHUC IMOJTYYCHHBIX 3HAaHUUA | YMGHI/II\/JI 10 XUMHHN
ABIIAETCS 00BEKTUBHON HEOOXOIMMOCTBIO sl 6€30TMacHOi paboThI ¢ BELIECTBAMH M MaTepuaiaMu B ObITY U
Ha MMPOU3BOCTBE;

® MPOEKTHPOBAHHE U PeaM3allis BHIMYCKHUKAMU OCHOBHOM IIKOJBI JIMYHOW  0Opa3oBaTenbHON
TpPaeKTOpUU: BbIOOP mpoduiiss 00ydeHHs B cTapliel MIKoJie UIU MpodeCCHOHATBHOIO 00pa30BaTEIbHOTO
YUPEKIACHUS;

e OBJAJICHUE KIIOYEBBIMU  KOMIETEHUUAMU  (yueOHO-TIO3HABATEIbHBIMU,  HWH(DOPMAIIMOHHBIMU,
[[EHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH )

O01mas xapakrepucTuKka y4e0HOro npeamera

B cooTtBercTBHM C q)ellepaJ'II)HLIM TOCYyqapCTBECHHBIM O6paSOBaTeJ'IBHI)IM CTaHJApTOM OCHOBHOTO
ob1iero o6pazoBaHus 00ydaroecs J0KHBI OBJIAZETh TAKUMH [T03HABATEIbHBIMHU YU€OHBIMH €HCTBUAMM,
KaKk yMeHue (OopMyIMpOBaTh MPOOJIEMY M TUIIOTE3Y, CTABUThH IEJIN W 33J1a4H, CTPOUTH TUTAHBI JOCTHKEHUS
Leled M pelIeHUs MOCTABJIECHHBIX 33Jad, MPOBOAUTH DKCIEPUMEHT M HAa €r0 OCHOBE J€JaTh BBIBOJBI U
YMO3aKIUYCHUA, TPECACTABIIATh UX U OTCTAMBATh CBOIO TOUYKY 3PCHUA. KpOMe TOTrO, 06yqa}01u1/1ecsl JOJIDKHBI
OBJIAZIETh IPUEMAMH, CBSI3aHHBIMM C OIpPENEICHUEM IIOHATUNA: OrpPAaHUYMBATh WX, OIMCHIBATH,
XapaKTepu30BaTh U cpaBHMUBaTh. Ciie10BaTENbHO, IPU U3YYEHUH XMMHHM B OCHOBHOM IIKOJIe 00yYarouuecs



JOJDKHBI OBNIAJIETh YYEOHBIMU JIEHCTBHSMH, MO3BOJIIONIMMH UM JIOCTUYb JIMYHOCTHBIX, MPEAMETHBIX U
METaNpeIMETHbIX 00pa30BaTeNbHBIX pe3ynbTaToB. OCOOCHHOCTH COAEpKaHUs OOy4EeHUS XUMHHM B
OCHOBHOM IIKOJIE O0YCIIOBJIEHBI CIEUU(UKON XMMUU KaK HayKH U MOCTABICHHBIMH 3aadyamMu. OCHOBHBIMHU
npo0JeMaMy XHUMUH SABISIOTCS U3Yy4EHHE COCTaBa M CTPOEHMs BEILECTB, 3aBHUCUMOCTH HX CBOMICTB OT
CTPOEHMSI, IIOJIyYEHUE BEILECTB C 33JaHHBIMU CBOMCTBAMH, UCCIIEJOBAHUE 3aKOHOMEPHOCTEN XMMMUYECKUX
peakuui ¥ IyTel yIpaBJICHNs UMU B LIEJIX OJIYYEHHS BEILECTB, MATEPUAJIOB, YHEPTUH.

Bxiiag yyeOHOro mpenMeTra B JAOCTHXKEHHE L€ OCHOBHOTO OOLIETO OOpa3oBaHUS — OIpEeNseT
BAOXHEHILNE codepiicamenibHble TUHUY TTPEIMETA:

e  «BEUIECTBO» — 3HAHHUE O COCTaBE M CTPOECHUHU BEUIECTB, UX CBOWCTBAX M OMOJOTMYECKOM 3HAUYEHUM;

e «XMMMYECKas peakUus» — 3HAHHE O IPEBPAIICHUAX OJHUX BEINECTB B JPYrHe, YCIOBHAX
MPOTEKaHMS TaKUX MPEBPAILICHUN U CTIOCO0axX YIPaBICHUS PEAKLUIMHU;

e IIPUMEHEHHE BEILIECTB» — 3HAHUE U ONBIT 0€30M1acCHOro OOpAleHUs C BEIIECTBAMHU, MaTepUaIaMu U
nporeccaMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BOICTBE;

e  I3BIK XUMHUHN» — OIIEPUPOBAHUE CUCTEMOH BaXKHEUIINX XUMUYECKUX NTOHATUN, 3HAHUE XUMUYECKOU
HOMEHKJIATYpbl, T.€. MX Ha3BaHUA (B TOM 4YHCIE M TpPUBHAIbHBIE), BIIAJCHUE XHMHUYECKOMN
CHUMBOJIMKOHN (XMMHUYECKMMHU (POpMYJIaMU U YPABHEHUSMH), a TAKXKe IpaBuiIa epeBoa nHpopMaluu
C €CTECTBEHHOTO S13bIKA Ha S3bIK XUMUH U 00PATHO.

ITockoNBKY OCHOBHBIE COIEPIKATEJbHBIE JIMHUU IIKOJBHOTO Kypca XUMHHM TECHO IEPEIICTEHBI, B
IIporpaMMe CcojepKaHhe MPEICTaBICHO HE 10 JUHMUSIM, a 1o paszznenam: «OCHOBHbBIE NOHSTHUS XUMHUHU
(YpoBeHb aTOMHO-MOJIEKYJIAPHBIX IpejcTaBlieHui)», «[lepruoauueckuil 3akoH W mepuoauvecKas cucrema
xumuaeckux anemeHTtoB J[. M. MenneneeBa. CtpoeHme BemecTBa», «MHOroodpasue XUMHUYSCKUX
peakuuii», «MHOroodpa3ue BEeLIECTBY.

Kypc xumun 8 kinacca nsydaercs B JjBa 3Tara.

v" TlepBblii 3Talm — XUMUSL B CTATHKE, Ha KOTOPOM PACCMATPHUBAIOTCS COCTAB M CTPOCHHUE
aToMa M BemiecTBa. Ero OCHOBY COCTaBIAIOT CBEACHHS O XHUMHUYECKOM OJIIEMEHTE M (QOopMax ero
CYLIECTBOBAaHMsI — aTOMax, M30TONAX, MOHAX, INPOCTBIX BEIIECTBAX M HX BAXHEUIINX COEAMHEHUAX
(okcugax M JOpyrux OMHAPHBIX COEJUHEHMSIX, KUCJIOTaX, OCHOBAHUAX M COJISIX), CTPOCHUU BELIECTBA
(TUIIOJIOTHM XMMHUYECKHX CBsI3€i U BUAAX KPUCTAIUIMYECKUX PELIETOK).

v' Bropoii 3Tan — XUMHUs B TUHAMUKE, HA KOTOPOM YUaIl[HeCs: 3HAKOMSTCS ¢ XUMAYECKUMHU PEAKIUAMU
Kak (yHKIMeH cocraBa M CTPOCHMS Y4YacTBYIOUIMX B XHMHYECKHUX IIPEBpAIIECHUSAX BELIECTB U MX
knaccuukanuu. CBOWCTBA KHCIIOT, OCHOBAaHMH M COJIEH Cpa3y pacCMaTpHBAIOTCS B CBETE TEOPUU
EKTPOINTUYECKON nucconnannuu. Kpome 3Toro, cBOMCTBa KUCIOT M COJIEH XapaKTEPU3YIOTCS TakkKe B
CBETE OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.

B kypce 9 kmacca BHawane 0000mIAIOTCs 3HaHMA OOydalOUIMXCS MO Kypcy 8 Kiacca, anodeo3om
koroporo sBiusercs Ilepmoanueckuit 3akoH u llepuogmyeckas cucrtemMa xuMudeckux snemeHToB /I, .
MenneneeBa. Kpome Toro, o6o0maroTcs CBEIEHUS O XMMHYECKUX PEAKIMAX U MX KIACCUPUKAIMU —
3HaHUA 00 yCIIOBUSIX, B KOTOPBIX MPOSBISAIOTCS XMMUYECKUE CBOMCTBA BEIIECTB, U CHOCO0aX yNpaBICHUS
XMMUYECKMMHU TpOLeCCaMU. 3aTeM paccMaTpUBarOTCs OOIIMEe CBOWCTBA METAUIOB U HEMETaJlIOB.
[IpuBonsATCS CBOMCTBA IMIETOYHBIX M IIEJIOYHO3EMEIbHBIX METAVIOB M TaJlOT€HOB (IIPOCTBHIX BEIIECTB U
COeJIMHEHUI), KaKk Hambosee SPKUX TMpeJCTaBUTENeH 3THUX KIAcCOB 3JEMEHTOB, M HX CpPaBHUTENIbHAs
XxapakTepucTuka. B Kypce moapoOHO paccMaTpHUBarOTCSl COCTaB, CTPOEHHE, CBOWCTBA, IMOIYYEHHE U
MPUMEHEHHE OTJIENIbHBIX, BAKHBIX B X03SHICTBEHHOM OTHOILLIEHUHU BELIECTB, 00Pa30BaHHBIX 2JIEMEHTAMH 2—
3-ro TIepuoIoB

Onucanne MecTa y4e0HOro npeaMera B yaeOHOM ILIaHe.

OcobeHHOCTH cofiepKaHusI Kypca «XUMUs» SBISIOTCS TJIABHOW MPUYHUHOW TOTO, YTO B Oa3MCHOM
yuyeOHOM (00pa3oBaTeIbHOM) TUIaHE 3TOT MPEAMET MOSBISIETCS MOCIEAHUM B PSAY €CTECTBEHHOHAYYHBIX
AUCHUIUINH, TOCKOJIBKY IJId €Tr0 OCBOCHUSA IIKOJBHUKH JOJI’KHBI O6J'IaJIaTI) HC TOJIBKO OIPCACICHHBIM
3amacoM MpPEABAapPUTEIbHBIX €CTECTBEHHOHAYUYHBIX 3HAaHWKM, HO M JOCTaTOYHO XOPOLIO pPa3BUTHIM
a6CTpaKTHI)IM MBIIIJICHHUEM.



Pabouas mporpamMMa Kypca XMMHUU Ui OCHOBHOM IIKOJIBI pa3paboTaHa ¢ y4ETOM MEePBOHAYATHHBIX
MPEJICTAaBICHU O MHpE BEIIEeCTB, MOJYyYEHHBIX OOydYaloIIMMHUCS B HauyaJlbHOW WIKOJIE TpPU H3YYEHUU
OKPYKaOIIIEer0 MUpPA, ¥ MEKIIPEAMETHBIX CBsi3el ¢ Kypcamu ¢usuku (7 kiacc), ouonoruu (5-7 KiIacchel),
reorpaduu (6 K1acc) ¥ MaTeMaTHUKH.

[Ipennaraemass mporpamma, XOTsI W HOCHT OOIIEKYJIBTYpHBIH XapakTep M HE CTaBUT 3ajady
npodeccnoHanbHOM MOATOTOBKUA OOyYaroUIMXCcs, TEM HE MEHee, MO3BOJIAET UM OMPENEIUThCS C BHIOOPOM
npoduiis o0ydeHus B CTapILei mKoJe.

B cootBetrcTBHM ¢ 6a3UCHBIM Y4eOHBIM IUIAHOM Ha M3Y4YeHHE XUMHUU B 8 U 9 Kiacce oTBOIUTCS 1O 2
Yyaca B HeAE0, 68 4acoB B Toj, MPU HOPMATHBHOM MPOJODKUTENFHOCTH yueOHOTO roja B 34 y4eOHBIX
Hezgenb. Kypc usyyaercst corjiacHO mporpamMme OCHOBHOTO 00Iero oopazoBaHus 1o XUMuu B 8-9 kitaccax
o0meo0pa3oBaTenbHBIX yupekaeHuil (6a3oBeiii ypoBenb) aBropbhl: O.C. Tabpuensn, A. B. Kymiosa
Mocksa, u3gatenbcTBo «Jpoday.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA.

JInuHoCTHBIE, MeTANIPeAMETHbIE H NIPeAMeTHbIe
pe3yJbTaThl 0CBOCHHS y4e0OHOro nmpeamera
[lpy wm3yyeHMM XUMHMM B OCHOBHOW IIKOJE€ O0ECHEYMBACTCS JIOCTHKEHHME JIMYHOCTHBIX,
METaIIPpEAMETHBIX U IIPEJAMETHBIX PE3yJIbTaTOB.
Juunocmnuie:
1. B yennocmmno-opuenmayuonnou cgepe:

v’ (dopMHpOBaHHE POCCHUIICKOW TPaXKTAHCKOW HACHTHYHOCTH, IMATPHOTH3MA, YYBCTBA TOPIOCTH 3a
POCCUMCKYIO XUMHUYECKYIO HAYKY, TYMaHHU3Ma;

v (dopMHpOBaHHE OTBETCTBCHHOTO OTHOIICHUS K TPYAY, LEICYCTPEMICHHOCTH, TPYAOTIO0HUs,
CaMOCTOSITEJIbHOCTH B IPUOOPETEHNU HOBBIX 3HAHUM U YMEHUM, HABBIKOB CAMOKOHTPOJISI U CAMOOLIEHKH;

v (dopMHpOBaHHE IIEHHOCTH 3J0pOBOr0 u 0e30macHoro o0pasa JKH3HH, YCBOCHHE MPABHII
WH/IMBUYAIBHOTO W KOJUIEKTUBHOT'O OE30MIaCHOTO TMOBEACHUS B UPE3BBIYAWHBIX CHTYALUAX, YTPOKAFOIIUX
KHU3HM M 3[0pPOBbIO JIIOJEH; (hOPMUPOBAHME SKOJIOTMYECKOIO MBIIUICHUS: YMEHHS OLIEHUBATh CBOIO
NEeATEIbHOCTD U MOCTYIIKH IPYIUX JIFOJEU C TOUKHU 3pEHUs
2. B mpyoosoii chepe:

v/ BOCIUTaHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHENIIEH 06pa3oBaTeIbHON TPAEKTOPHH.

3. B nosnasamenvholl (KOCHUMUBHOLL, UHMENLIeKMYAIbHOU) chepe:

v popMHpPOBaHHE YMEHHS YIIPABJIATH CBOEH MMO3HABATEILHON JIEITETBHOCTBIO;

v’ pasBuTHE COOCTBEHHOTO IIEIOCTHOIO MHPOBO33PEHHsI, TMOTPEOHOCTH W  TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITENIbHOM 1€ TEIbHOCTH BHE LIKOJIbI;

v (hopMHpOBaHHE OCHOB OSKOJOTHYECKOH KYIbTYpPBl, COOTBETCTBYIOHIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO MBIIIJICHUS], Pa3BUTHE OIBITA 3KOJOTMYECKH OPUEHTHUPOBAHHOW pe(IeKCUBHO-OLEHOYHOM
U IIPAKTUYECKOU NEATEIBbHOCTH B )KU3HEHHBIX CUTYyalUAX.

Memanpeomemmnuwie:

v yMeHHe CaMOCTOSITEJIBHO OMPEIEIATh [EH CBOEr0 O0YUYEHHs, CTaBUTh U (JOPMYIHPOBATH LIS CEOsI
HOBBIE 3a/aul B y4€Oe M IO03HABATEIbHOM JAESITEIbHOCTH, DPAa3BUBAaTh MOTHUBBI M HMHTEPECHl CBOEH
[IO3HABATEIILHOU JEATEIbHOCTH;

v\ yMeHHE CaMOCTOSTENIBHO IUIAHUPOBATH MYTH JOCTHIKEHHUS LeJiel, B TOM YHCJE albTepHATHBHEIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PelIeHNs yUYeOHBIX U MO3HABATEIbHbBIX 33/1ay;

v\ yMeHHE COOTHOCHUTH CBOM JICWCTBUS C IUIAHUPYEMBIMH PE3YJIBTATaMH, OCYIIECTBIATH KOHTPOJIb
CBOEH JeSTEIbHOCTH B TNpOILECCe JOCTIKEHMS pe3yabTara, ONpeleNiTh CIOCOObl ACUCTBUM B paMKax
MPeJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBHS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYyaLlUEH;

v yMeHHE OIIEHHMBATh NPAaBHJIBHOCTH BBHIOJHEHHUs y4eOHOM 3a1aud, COOCTBEHHBIE BO3MOKHOCTH €€
peLieHus;

v BIIAJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOILIEHKH, TPUHATHA pELICHHH W  OCYIIECTBIECHHS
OCO3HAHHOTO BBHIOOPA B yueOHOW U MO3HABATEILHOMN J1EATENIbHOCTH;



v\ yMeHHWE  ONpeAeNsATh  HOHATHS,  CO3[aBarh  OOOOLIEHWs,  YCTaHABIMBATH  AHAJIOTHH,
KJaccu(UUUpOBaTh, CaMOCTOSATENIBHO BBIOMpAaTh OCHOBaHMS W KPUTEPUM Ul  KaccU(UKaLuy,
YCTaHaABIUBATh I[PUYUHHO-CIICJCTBEHHBIC CBA3U, CTPOUTH JIOTMYECKOE PACCYKICHHE, YMO3AKIIOYCHUE
(MHOYKTUBHOE, IE€IYKTUBHOE U 110 aHAJIOTUH) U JieJIaTh BEIBOJBI;

v/ yMeHHE CO03[aBaTh, NMPUMEHATh W TMPEOOPa30BLIBATH 3HAKH W CHUMBOJBI, MOJCIM W CXEMbI IS
peleHus yueOHbIX U 103HaBaTEIbHbIX 33/jau; CMBICIIOBOE YTCHHE;

v yMeHHE OpraHH30BbIBaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C YUHUTEIEM H
CBEpCTHMKAMHU; pab0TaTh UHANBUAYAIBHO U B IPYIIE: HAXOIUTh O0Iee pelIeHue 1 pa3peiaTb KOH(YIMKThI
Ha OCHOBE COTJIACOBAaHUS MO3MLIMK U yuéTa MHTEPECOB; (HOPMYIHPOBATh, apPTyMEHTHUPOBATh M OTCTAUBATH
CBOE MHEHHUE;

v/ yMeHHe OCO3HAHHO HCIIOJIB30BATh PEUEBBIE CPEICTBA B COOTBETCTBUH C 3a/1a4€ii KOMMYHHUKAIIAH ISt
BBIPQ)KEHUSI CBOMX YYBCTB, MBICIEH U NMOTPEOHOCTEH; IUIAHUPOBAHUS M PETYJSILIMUA CBOEH JEATENIbHOCTH;
BJIaJICHUE YCTHOM U IIMCBMEHHON pe4bl0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYblo;

v (opMupoBaHWE U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BAHUS HHPOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee UKT— komnereHun);

v (popMHpOBaHHE U PA3BUTHE IKOJIOIHYECKOTO MBIIIICHHUS, YMEHHE IPUMEHSATH €r0 B O3HABATEIBHOM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MPaKTHKE U MPOPECCHOHATHLHON OPUEHTALIHH.

Ilo3nasamenvhuie:

v’ TIepEeBOUTH MPAKTHIECKYIO 331249y B YUEOHYIO;

v dopMynHpoBaTh y4eOHO-TIO3HABATEIBHYIO 33/1ady, 0OOCHOBBIBATh €€ yIeOHBIMU MOTPEOHOCTIMHU H
MOTHMBaMH, BBIIBUHYTBIMU NIPOOJIEMAMHU U IPEIOKEHUSIMMU;

v/ caMOCTOSITENILHO COCTABIIATh arOPUTM (HITH €r0 4acTh), KOHCTPYHPOBATh CIIOCO0 PelIeHHs yaeOHO
3a/1a4u;

v’ BBIOHPATH METO/IBI TIO3HAHUS OKPYKAIOIIETO MUPA;

v aHanmu3MpoBaTh TpebyeMoe COJEpKaHWe, pasiuyarth €ro  (aKTHYECKYI0 M OIIEHOYHYIO
COCTaBJIAIOUIYIO;

v IIPOBOJUTH OIIBIT, SKCIIEPUMEHT 10 CAMOCTOSTEIILHO COCTABJIEHHOMY TIJIaHYy;

v dopmynupoBath OOOOIICHUS W BBIBOABI 110 PE3yJbTaTaM MPOBEICHHOTO HAOMIOACHHUS, OIbITa,
HCCIIE0BAHUS;

v/ Tpe3eHTOBaTh MONYYCHHBIC PE3YIbTAThl OMBITHOMN, SKCIECPHUMEHTATBHON WM HCCIEI0BATENBCKOM
NEeATEIbHOCTH;

v/ HCHONIB30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA JUISl MPECTaBICHHS WH(POPMAIMK M CO3IAHUS
HECJIOKHBIX MOJIeNIel N3y4yaeMbIX 00BEKTOB;

v’ 1peoOpa3oBbIBaTh MPEIOKCHHBIE MOJCIH B TEKCTOBBI BapHaHT MPECTABICHUS WHOOpPMAIUK W
IIPOBOAUTH OOpaTHBIE ACHCTBHUS.

Ilpeomemmnuvie:

1. B nosnasamenvholi chepe:

v/ 3HaHWe ONpe/IeNICHU H3yIEHHBIX TTOHSATHI,

v\ yMeHHE ONKCHIBATH JIEMOHCTPAIIMOHHBIE M  CAMOCTOSTEIBHO IPOBEJICHHBIE XUMHYECKHE
OKCIIEPUMEHTBI, UCIIOJIB3Ys I TOTO POAHOU A3BIK U A3BIK XUMHUH;

v\ yMeHHE pa3iuyaTh HM3YyYEHHbIE KJIACCHI HEOPTaHWYECKUX COEJAWHEHU, TMPOCTHIE M  CIIOXKHBIE
BELIECTBA, XUMUYECKHE PEAKLIUH, ONTUCBIBATD HX;

v\ yMeHME KIAaCCH(PUIMPOBATh W3yYEHHBIE OOBEKTHI W SBJEHHS; CIIOCOOHOCTH JI€JaTh BBIBOJBI W
YMO3aKJIIOUEHUs! U3 HaOMI0IeHUHM, U3yYeHHBIX XMMHUYECKHX 3aKOHOMEPHOCTEH, MPOrHO3UPOBaTh CBOMCTBA
HEN3YUYEHHBIX BEILECTB [10 aHAJIOTUN CO CBOMCTBAMU M3YUYEHHBIX;

v yMeHHE CTPYKTYypUpOBAaTh H3YYCHHBIM Marephanl W XUMHUYECCKYI HH(POPMAIHIO, TMOIYYCHHYIO W3
JPYTUX UCTOYHHUKOB;

v/ yMeHHe MOJIEIUPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB -3 MEpHOIOB, CTPOEHHE MTPOCTHIX MOJICKYI;

2. B yennocmmuo-opuenmayuonnoii cgepe:

v\ yMeHHEe aHaJIU3UpPOBATh W OLCHUBATH TMOCIEACTBUSL JJIsi OKPYXKAOIIeH Cpeabl OBITOBOM U
MIPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKA, CBA3aHHOM C IepepadOTKON BEIIECTB;

3. B mpyoosoii cghepe:



v (OpMHpPOBaHHE HABBIKOB IIPOBOJUTH XUMHIECKHUI IKCIICPUMEHT;
4. B chepe bezonacnocmu scuznedesmenbHOCML:

v/ yMeHWHe pa3nyaTh OacHbIC U 0€30MacHBIC BEIIECTRA;

v yMeHHE OKa3blBaTh IEPBYIO MOMOIIb MPU OTPABJIEHHAX, 0XKOraX M APYIMX TPaBMax, CBA3AHHBIX C
BEIIECTBAMH U JIa0OPATOPHBIM 000PYIOBAHUEM.

B pesynbrare HW3ydeHHs XMMHUU OOYyYalOIIUECs HaydaTcs XapaKTepPH30BaTh OCHOBHBIC METO[IbI
MO3HAHUs: HAOIOJICHNE, U3MEPEHHE, SKCIIEPUMEHT, OIMCBHIBATh CBOWCTBA TBEPBIX, KUAKHX, Ta3000pa3HbIX
BEIIECTB, BBIICIASA UX CYIICCTBCHHBIC TPHU3HAKH.

OHM CMOTYT OCO3HAHHO HCIOJIb30BATh 3HAHUS PACKPHIBATH CMBICT OCHOBHBIX XUMUYECKUX MOHSATHIH
«aTOM», «MOJIEKYJIa», «XUMHUYECKHW OJEMEHT», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBOY,
«BAJICHTHOCTBY», «XMMHYECKas pEAKLHUsA», HCIOJB3Yys 3HAKOBYIO CHUCTEMY XHMHH PAacCKpBIBaTh CMBICI
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOW TEOpPUH, pa3inyarb
XUMUAYECKHE U (PU3HUECKUE SIBJICHHS, HA3bIBATh XUMHUECKUE 3JIEMEHTHI.

BbINYCKHUK HAYYUTHCS:
-OIPEeAENATh COCTAB BEIECTB 110 UX (GOopMyIIam;
- OIPEIENATh TUIl XUMUUYECKUX PEaKLUii;
-Ha3bIBaTh [IPU3HAKM U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIUH;
-BBIABIIATh IPU3HAKU, CBUJETENIbCTBYIOIIME O IPOTEKAHWM XUMHUYECKOW peakUuu NpU BBITOJHEHUU
XMUMUYECKOI'O OIBITA;
-COCTaBJIATH (DOPMYJIIBI OMHAPHBIX COCIMHEHUH;
-COCTaBJIATh YPAaBHEHUSI XUMUYECKUX PEaKIHii;
-co0roAaTh MpaBmiIa 6€30MacHOi paboTHI IPU MPOBEICHNUH OIBITOB;
-110J1b30BaThCsl Ja0OPATOPHBIM 000PYI0OBAHUEM U ITOCYI0H;
-BBIYMCIIATH OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB;
-BBIYUCIISITH MAaCCOBYIO JIOJIK0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJsie coeluHEHMUS;
-BBIYUCIIATh KOJIMYECTBO, 00BEM WM Maccy BeLIeCTBa 10 KOJMUYECTBY, O0ObEMY, MAcCE€ PEAreHTOB MWJIU
IIPOAYKTOB PEAKIIMH;
-XapaKTepHU30BaTh PU3MUECKUE U XUMUIECKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOJOPO/IA;
-110J1y4aTh, COOMPATh KUCIOPO U BOAOPOLI;
-pacno3HaBaTh OIBITHBIM IIyTEM ra3000pa3HbIe€ BELIECTBA: KUCIOPO, BOJOPOI;
-pacKpbIBaTh CMBICII 3aKOHA ABOrajpo;
-pacKphIBaTh CMBICI HOHITUN «TEMJI0BOM AP(HEKT peaKkIun», «MOJIIPHBIA 00bEM»;
-XapaKkTepHU30BaTh PU3MUECKUE U XUMUYECKHE CBOWCTBA BOJBI;
-pacKphIBaTh CMBICI IOHSITUSI «PAaCTBOP»;
-BBIYMCIIATH MAaCCOBYIO JJOJIIO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;
-IIPUTOTOBJIATH PACTBOPBI C ONPEIEICHHON MAaCCOBOW JI0JIEW PACTBOPEHHOIO BEILIECTBA;
-Ha3bIBATh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB;
-XapaKTeprU30BaTh (PU3NYECKHE M XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBaHMM, COJIEH;
-OIpeNeNsATh NPUHAAIEKHOCTh BEIIECTB K ONPEICICHHOMY KIIacCy COETMHEHUM;
-COCTaBJIATh (DOPMYJIBI HEOPTAaHMUECKUX COCTUHEHN U3yUEHHBIX KJIaCCOB;
-IPOBOJIUTH OIBITHI, TMOATBEPXKAAIOIINE XHMHUYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB HEOPraHMYECKUX
BELIECTB;
-pacno3HaBaTh OIBITHBIM IIYTEM PAaCTBOPHI KUCIIOT U LIEJI0UEN 0 U3MEHEHNIO OKPACKU MHAUKATOPa;
-XapaKTEpHU30BaTh B3aMMOCBA3b MEKY KJIACCAaMU HEOPTAaHUYECKUX COEANHEHNUI;
-packpeiBath cmbich [lepuoanyeckoro 3akona JI.1. Menneneena;
-00BSACHATh (PU3MUECKUI CMBICT aTOMHOTO (TOPSIKOBOI0) HOMEpa XMMHUYECKOTO 3JIEMEHTa, HOMEpOB
IpyIIIbI ¥ ieproja B nepuogudeckon cucreme .M. Menneneesa;
-00BSACHATh 3aKOHOMEPHOCTH HW3MEHEHHs CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B THpeAesax MalbIX
MEPHUOIOB U TJIABHBIX MOJIPYIIIL;



-XapaKTepHU30BaTb XUMUYECKHE AIIEMEHTHl (OT BOAOpPOJA 1O KajlblMs) HAa OCHOBE WX IIOJIOKEHUS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

-COCTaBJISITh CXEMBI CTPOEHUS aTOMOB NepBbIX 20 a51eMeHTOB nepuoaudeckoi cuctemsl .M. Menneneesa;
-pacKpbIBATh CMBICII IIOHATHN: «(XUMHUYECKAs! CBA3b), «AJIEKTPOOTPHULIATEILHOCTDY;

-XapaKTepPHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOIMCTB BEIIECTB OT THIA KPUCTAIIMUYECKON PELICTKH;
-OIPENEIATh BUJL XMMUYECKOH CBSI3U B HEOPIraHUYECKUX COCANHEHUSAX;

-1300paxkaTh CXEMBbI CTPOCHUS MOJIEKYJI BEIIECTB, 00Opa30BaHHbBIX PA3HBIMH BUIAMU XUMUYECKUX CBSA3CH;
-pacKphIBaTh CMBICI IOHATHM «HOH», «KATHOH», «AHUOH», <QIEKTPOIMUTBD), «HEIIEKTPOJIUTHDY,
«QIEKTPOJIMTHYECKAsT  JUCCOLMALUs», «OKHCIHTEIb», «CTEIEHb OKUCICHUS»  «BOCCTAHOBUTEIBY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

-OIIPEEIIATh CTEIICHb OKUCIIEHUS aTOMA JIEMEHTA B COCIMHEHUH;

-pacKphIBaTh CMBICI TEOPUH IEKTPOIUTHUECKON TUCCOLUALINN;

-COCTAaBJIATh YPaBHEHUs dJIEKTPOJIUTUYECKON JUCCOLMALMU KUCIIOT, IEJI04YEeH, COJIEH;

-00BACHATH CYLIHOCTh MPOLIECCA NIEKTPOIUTUYECKON TUCCOLUALMN U PeaKkIi HOHHOro 0OMeHa;
-COCTaBJIATh MOJIHBIE M COKPAIIICHHBIE HOHHBIC YPABHEHUS peaKLi 0OMEHa;

-OIpeAeNATh BO3MOXKHOCTb IPOTEKAHUS PEAKLMI HOHHOTO OOMEHa;

-IIPOBOJUTH PEAKLIUH, ITOATBEPKAAIOIINE KAUECTBEHHBIA COCTaB PA3JIM4YHbIX BELIECTB;

-OIIPENENATh OKUCIUTEND U BOCCTAHOBUTEIID;

-COCTaBJIATh YPaBHEHHUsI OKMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI;

-Ha3bIBaTh (DAKTOPBI, BIMUSAIOLIME HA CKOPOCTh XUMHUECKON PEeaKLny;

-KJIaCCH(PHIIMPOBATH XUMHUECKUE PEAKIIMH 10 PA3IMYHBIM IIPH3HAKAM;

-XapaKTEpU30BaTh B3aMMOCBA3b MEKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILIIOB;

-IIPOBOJIUTH OIIBITHI IO MOIYYEHHUIO, COOMPAHUIO U U3YUYEHUIO XUMUYECKHX CBOMCTB ra3000pa3HbIX BELIECTB:
YIJIEKUCIIOTO T'a3a, aMMHUAKa;

-pacno3HaBaTh OIBITHBIM IIyTEM ra3000pa3Hble BELECTBA: YIVIEKUCIbIM ra3 1 aMMHaK;

-XapaKTEpU30BaTh B3aMMOCBA3b MEKY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

-OLICHMBATh BIUSHNE XMMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLIEH Cpelibl HA OpraHU3M 4YE€JI0BEKa;

-IPaMOTHO 00paIlaThCsl C BEIECTBAMU B IOBCEAHEBHOM KU3HU

-OIPENENIATh BO3MOYKHOCTD IPOTEKAHUs PEAKLIMN HEKOTOPBIX IPEICTAaBUTEIEH OPraHWYECKHX BEILECTB C
KHCIIOPOJIOM, BOJOPOJIOM, METaJJIaMU, OCHOBAHUSIMH, TAJIOT€HAMMU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:
- BBIABUTATh U MPOBEPSTH SKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHX CBOMCTBAX BEILLECTB HAa OCHOBE HUX
COCTaBa M CTPOEHHUS, MX CIIOCOOHOCTH BCTYyNaTh B XUMHUECKHE DPEAKLUH, O XapakTepe M IMPOJYyKTax
Pa3IMYHBIX XUMHUUECKUX PEaKIINii;
- XapaKTepu30BaTh BELIECTBA II0 COCTaBY, CTPOCHHUIO M CBOMCTBaM, YCTaHaBJIMBATh IPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXIY JAHHBIMHU XapaKTEepUCTUKAMHU BEIIECTBA;
- COCTaBJIATh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHHUS IO COKpAILlEHHBIM HOHHBIM YPaBHEHUSIM;
- IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCINUTENbHBIE NIM BOCCTAHOBUTENIbHbBIE CBOWCTBA C
Y4ETOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOAAIIUX B €0 COCTaB;
- COCTaBJISITh YPaBHEHMsI peaKlIUii, COOTBETCTBYIOIINX MOCIIEI0BATEIbHOCTH NPEBPAIEHNN HEOPTaHUYECKUX
BELIECTB Pa3JIMYHbIX KJIACCOB;
- BBIIBUTaTh U MPOBEPSITh IKCIIEPUMEHTAIBHO TMIIOTE3Bl O pe3ysibTaTaX BO3JACHCTBHUS pa3IMuHbIX (aKTOpOB
Ha U3MEHEHUE CKOPOCTH XMMHYECKON PEaKIINH;
- HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JUISI SKOJIOIMUECKH IPaMOTHOIO IOBEJIEHUS B OKPYKAIOIIel cpelie;
- MHCIIONIb30BaTh TNPUOOPETEHHbIE KIIIOUEBbIE KOMIETEHIMM TPU BBINOJHEHUM TPOEKTOB M Y4eOHO-
HCCIIEIOBATENbCKUX 3aJ1au 110 U3YYEHHIO CBOWCTB, CIIOCOOOB MOJIyYE€HHUS U pacliO3HABaHUs BEIIECTB;
- 00BEKTUBHO OLIEHMBATh HH(POPMAIIMIO O BEIIECTBAX U XUMHUECKUX IMpoIeccax;
- KPUTHYECKH OTHOCHUTHCS K IICEBIOHAy4yHOM HH(pOpManuu, HeJoOpOCOBECTHOM pekjaMe B CpPeICTBax
MaccoBOM HH(pOpMaINH;
- 0CO3HaBaTh 3HAYE€HHE TEOPETUUECKUX 3HAHUHN MO XUMUHU JUIS TPAKTHUECKOHN JESITeTbHOCTH YEJIOBEKa;
- C03/1aBaTh MOJEIH U CXEMBI JJIsl pelIeHus] y4eOHBIX 1 TO3HABATENbHBIX 33/1a4;



- MIOHUMATh HEOOXOAUMOCTh COOIIOICHUS MPEANUCAHUN, IPETAraeMbIX B HHCTPYKITUSX IO HCIIOJIb30BAHUIO
JIEKapCTB, CPEJICTB OBITOBOW XHUMHUH.

COJEPKAHUE YYEBHOI'O ITPE/IMETA.

8 kaace.
BBenenue (5 yacoB).

Ilpeomem xumuu. MeToapl TMO3HAHUS B XHMMHUM: HaOJIIOAEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE.
HcTounnkn XuMU4eckoi nH(opMaIum, ee mojrydeHue, aHajau3 U MpeICTaBIeHUE €ro pe3ysbTaToB.

Ilonamue o xumuueckom nemenme N HopMax €ro CyuieCTBOBaHHs: CBOOOJHBIX aTOMaX, MPOCTHIX
U CJIOKHBIX BEILIECTBAX.

Ilpespawenusn seutecme. OTIn4Ne XUMUYECKUX PEAKIMNA OT GU3NUECKUX SIBICHUM.

Pone xuMum B jxu3HU YenoBeka. Xemodunus u xemopoOus. KpaTtkue cBeeHus U3 HCTOPUH BOZHUKHOBEHUS
U pa3BUTHS XUMHUU. Poslb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIEHUM XMMUYECKOH Hayku — paboTsl M. B.
Jlomonocosa, A. M. Byrneposa, J[. 1. Menzeneena.

Xumuueckaa cumeoquka. 3HAKM XMMHYECKHX OJJIEMEHTOB M IIPOMCXOXKIECHUE HX Ha3BAHHU.
Xumnueckue popmyinel. Manexcsl U ko3 uimentsl. OTHOCUTENBHBIE aTOMHAs M MOJIEKYJISIpHasi Macchl.
IIpoBeeHue pacueToB MacCOBOM J0JIM XMMUYECKOIO 3JIEMEHTA B BELIIECTBE HA OCHOBE €ro (hOpMYJIbL.

Ilepuoouueckaa cucmema xummnueckux siemeHtoB [[. M. MenneneeBa, ee CTpyKTypa: Majble U
OosplIMe MEpUoAbl, Ipynnbel W noAarpynnsl. llepmoguueckas cucrema Kak CIpaBOYyHOE MocoOue Juis
MIOJIyYEHUS CBEACHUN O XUMUYECKUX JIEMEHTaX.

/emoncmpayuu.

1. Monienu pa3au4HbIX IPOCTBIX U CJIOKHBIX BEIIECTB.

2. Konnekuus CTeKISIHHOW XMMHUYECKOM MOCY/bI.

3. Konnekuust MaTepuasnoB U U3/ETIUI U3 HUX HAa OCHOBE aIFOMUHUSL.

4. BzaumoieiicTBUE MpaMopa ¢ KUCJIOTOW U IOMYTHEHUE U3BECTKOBOU BOBI.

Jlabopamopmuvie padomeul.

1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAUNINYECKUX BEILECTB U PACTBOPOB.

2. CpaBHEHHE CKOPOCTH UCIIAPEHUsI BOJIbI, OJIEKOJIOHA M 3TUJIIOBOIO CIHUPTA C (PUIBTPOBAILHON Oymaru.
Ilpakmuueckue padomui.

1. TlpaBunma TeXHUKH O€30mMacHOCTH MpH paboTe B XUMHYECKOM Kabunete. [Ipmembl oOpamieHus c
1a00paTOpHBIM 000pYIOBaHHEM U HarpeBaTeIbHBIMU IPUOOPaMHU.

ATOMBI XUMHY€CKHX 3JIEMEHTOB (8 4acoB)

Amombt kKak (opma CYIIECTBOBAHUS XUMHUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUH
aToMOB. JlokazarenbcTBa CIOXKHOCTU CTpoeHHs aromoB. OmbiTel Pesepdopna. Ilmanerapnas monens
CTPOEHHUS aToMa.

Cocmae amomuuplx sadep: TPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca. B3auMocBs3b
MOHSATUN «IIPOTOH», HEHUTPOH», «OTHOCHUTEJIbHAS aTOMHAas maccay». VI3MeHeHHe uucia MPOTOHOB B sJIpe
aToMa — 00pa30BaHHE HOBBIX XUMUYECKUX JIEMEHTOB.

N3menenne dncia HEHTPOHOB B siApe aroma — oOpa3zoBaHue u30TONMOB. COBpEMEHHOE OIpeesieHue
MOHATHUS «XUMHUYECKUH 311eMeHT». MI30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHUYECKOTO 3JIEMEHTA.

Inexkmponst. CTpOCHUE DJICKTPOHHBIX YPOBHEH aTOMOB XMMUYECKHX AJIEMEHTOB MaJIbIX MEPHOJIOB.
[TonsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoouueckana cucmema xumuyeckux snemeHTOB JI. M. MeHnaeneeBa u CTPOEHUE aTOMOB,
(bu3MYECKU CMBICT MOPSIIKOBOTO HOMEpa dIIEMEHTa, HOMepa TPYIIIbLI, HOMepa MepUoa.

H3zmenenue yucna 31eKkmpoHo6 Ha BHEITHEM DJICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO dJIEMEHTa
— o0pa3zoBaHue MOJOKHUTEIbHBIX U OTPULIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB H
HeMeTa/u1oB. [IpruunHbl U3MEHEHUSI METAUNIMYECKHX M HEMETAJUIMYECKUX CBOMCTB B MEPHOJIaX U TPYIIaXx.
OObpazoBanue OmHAapHBIX coequHeHUH. [loHsATHE 00 MOHHOU CBs3u. CXeMbl 00pa30BaHUS MOHHOW CBSI3H.
B3anMozeiicTBre aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXKIY CO00M — oOpa3oBaHHE JABYXaTOMHBIX MOJEKYII
MPOCTHIX BeriecTB. KoBaneHTHAs HEMoIIpHas XUMUYECKas CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIHIL.



B3aumooeiicmeue amomoe nememannoe Mexuny coboii — oOpa3oBaHHe OWHAPHBIX COEIMHEHUI
HEMETAJUIOB. OJEKTPOOTPUUATENbHOCTh. KoBaneHTHass mnosisipHast cBsA3b. [IOHATHME O BaJEHTHOCTH Kak
CBOMCTBE aToMOB 0Opa30BBIBATh KOBAJICHTHBIE XuMHuYecKkue cBs3u. CocraBiieHue (Gopmyn OMHApPHBIX
COeIMHEHMH 10 BaleHTHOCTU. HaxoxkieHne BalleHTHOCTH 10 popMysie OMHAPHOTO COETUHEHUS.

B3zaumooeiicmeue amomos memannoe Mexny cooboii — o0pa3oBaHHE METAUIMYECKUX KPUCTAJIIOB.
[lonsiTHE O METAIIINYECKOH CBA3H.

Jemoncmpayuu.

Mopenn aroMoB XMUMHUYECKHMX 3JIeMEHTOB. llepuoaudeckas cucreMa xumuyeckux sinemeHToB /J[. U.
Menneneesa (pa3nuyHbie GOpMBI).

Jlabopamopnusie pabomot.

3. MogenupoBaHue MpUHIUIIA JEHCTBUS CKAHUPYIOIIETO MUKPOCKOTIA.

4. VzrotoBieHne Moaesield MOJICKYJl OMHAPHBIX COCTUHECHUH.

IIpocTtoie BemecTBa (6 4acoB)

Ilonoscenue memannoe u nememannog B llepuoguyeckoi cucreMe XxumMuieckux 3neMeHToB /. U.
MenneneeBa. BakHelie mpocThie BeMecTBa — MeTauibl (kesie30, aTlOMUHUHN, KaabIlIuid, MarHui, HaTPHH,
kammif). OOmme ¢Qusnyeckre CcBOICTBa MeTaIOB. BaxHeWmne MNpocThle BeIIeCTBAa-HEMETAIUIbI,
o0Opa3oBaHHBIE aTOMaMH KHCIOpPOJa, BOJIOpPOJA, a30Ta, cephl, ¢docdopa, yriepona. Moyekyabl TPOCTBIX
BELIECTB-HEMETAINIOB — BOJIOPO/A, KUCIOPO/1a, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHMYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIbKHUX MPOCTHIX BEIIECTB —
annomponusn. AiotporHele MoauduKanuu  Kuciopoaa, (ocdopa, omoBa. Merammuueckue U
HEMETAIJTNYEeCKHE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD 3TOTO MOHSTHSI.

Yucno Aeozaopo. Konuuecmeo eewecmea. Monb. Monspuas macca. MomspHblii  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIMHULIBI U3MEPEHHs KOJIMYECTBA BEUIECTBA — MUJUIUMOJb U KUIIOMOJIb,
MUJUTAMOJIIPHAST W KWIOMOJIApHAS MacChl BEMIECTBA, MUJUIMMOJSIPHBIA W KHJIOMOJISPHBIA OOBEMBI
ra3oo0pa3HbIX BellecTB. PacueTsl C HCHOJIB30BaHHWEM TMOHSATUH «KOIWYECTBO BEIIECTBA», «MOJSPHAS
Maccay, «MOJISIPHBIA 00bEM ra30By, «UHUCIO0 ABOTAIPOY.

/emoncmpayuu.

[Tonmy4yenne o3ona. OOpa3iel 6EIOTO M Ceporo 0J0Ba, 6eroro u KpacHoro ¢ocdopa. Hekotopeie Metamisl u
HEMETaIlJIbl C KOJIMYECTBOM BemlecTBa 1 MoJib. MosIpHBI 00beM ra3000pa3HbIX BEIECTB.

Jlabopamopuwie padomot.

5. O3HaKOMJIEHHUE C KOJUICKIIMEH METaIIOB.

6. O3HaKOMJICHHE C KOJUIEKITUEH HEMETAaIIOB.

CoennHeHHs XMMHYECKHUX 3J1eMeHTOB (14 yacoB)

Cmenensv okucnenusn. CpaBHEHHE CTEIIEHM OKHCIEHUS M BaJeHTHOCTH. ONpeleleHue CTENeHU
OKHCJIEHUS 3JIEMEHTOB B OMHapHBbIX coeauHeHusax. CocrtaBieHue GopMya OMHAPHBIX COEAMHEHMM, 00IIunit
Croco0 UX Ha3BaHUH.

bunapnvie coedunenus memannoe u Hememannos. OKCHUIBI, XJIOPHUIbI, CyIbQUABI U Tp.
CocraBienue ux Gopmy.

bunapnvie coedunenus nememannog: OKCUJbl, JIETy4YHEe BOJOPOJHBIE COEIMHEHHUS, UX COCTaB U
HasBaHusl. [IpencraBureny OKCUIOB: BOJA, YIIIEKUCIBIN a3, HeralleHas n3BecTb. [IpencraBureny neTydnx
BOJIOPOJHBIX COECAMHEHUN: XJIOPOBOAOPO] U aMMHUAK.

Ocnoganusa, ux cocraB U HazBaHMs. PacTBopuMoCTs OcHOBaHMi B Boje. [IpeacraBurenu menouei:
TUJIPOKCH/IBI HATPUS, Kaus U Kaiblus. [loHsTHE 00 MHIMKATOpax U KaueCTBEHHBIX PEaKIINX.

Kucnomwr, ux cocraB u HazaHus. Kiaccudukauus kucnor. IlpencraBurenu KUCIIOT: cepHas,
consiHas, a3oTHas. [lonarue o mikane kucioTHocTH (mikana pH). 3sMeHeHne okpacku MHAUKATOPOB.

Conu Kaxk IPOU3BOJIHBIE KMCIIOT U OCHOBaHMM, UX COCTaB U Ha3BaHMs. PacTBOpUMOCTH coJieil B BOAE.
[IpencraButenu coseil: xyuopun Hatpus, kKapboHaT u (ocdar kanplug. AMOpQHBIE U KPUCTAJUIMYECKUE
BELIECTBA.

Mexncmonekynaphnule e3aumooeiicmeus. TUTbl KPUCTAITNIECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BELIECTB OT TUIIOB KPUCTAIUIMYECKUX PEIIETOK.
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Yucmule éemyecmea u cmecu. Ilpumepsl )KMIKHX, TBEPABIX U razoo0pas3Hblx cmeceil. CBolicTBa
YUCTBIX BEIIECTB M cMmeced. Mx coctaB. MaccoBas W 0oO0beMHas NOJHM KOMIIOHEHTa cMecH. PacdeTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM IOHSTHUS «J10JISD.

Hemoncmpayuu.

OOpa3ipl OKCHIIOB, KHCIOT, OCHOBAaHMM M coiieil. MoJenn KPUCTALTMYECKUX PEIIeTOK XJIOpUAA HaTpus,
anMasa, okcuna yriaepoaa (IV). KucnoTHo-1menounsie MHAUKATOPBI, U3MEHEHUE UX OKPAaCKHU B PA3IUYHBIX
cpelnax. YHUBEpCAIbHBIM HHIUKATOP U U3MEHEHHE €0 OKPAaCcKH B pa3inu4HbIX cpenax. [lkama pH.
Jlabopamopuusie pabomot.

7. O3HaKOMJIEHHUE C KOJUIEKIIUEH OKCUOB.

8. O3HakoOMJIEHHE CO CBOWCTBAMU aMMHAaKa.

9. KauecTBeHHas1 peaklys Ha YIIIEKUCIIBIN Tas3.

10. Onpenenenune pH pacTBOPOB KUCIOTHI, IIEIOYH U BOJBI.

11. Onpenenenne pH TMMOHHOTO U S06JIOYHOTO COKOB Ha CPe3€ MIIOA0B.

12. O3HakoMIIEHME C KOJUIEKIIMEN COJIEH.

13. O3HakoMJIeHHE C KOJUIEKIIMEW BEIIECTB C Pa3HBIM THIIOM KPHCTANTMYECKOW pemieTku. M3roToBieHue
MOJEJIEd KPUCTAIIMYECKUX PELIETOK.

14. O3nakomiieHHE C 00pa3IIOM TOPHOIM TOPOIBI.

N3menenus, npoucxoasinue ¢ Bemecrsamu (15 yacos)

Ilonamue saenenuii, CBA3aHHBIX C U3BMEHEHUSIMH, IPOUCXOIALIMMU C BELIECTBOM.

SIBneHus1, CBA3aHHbBIE C U3MEHEHUEM KPHUCTAUNIMYECKOTO CTPOEHUS BEILIECTBA MPH MOCTOSHHOM €ro
cocraBe, — ¢pusuueckue senenuna. Pu3NuecKUe SBICHUS B XUMHUU: JIUCTWULILUSA, KPUCTAIIM3ALIMS,
BBIMIAPHBAHKE M BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U IEHTPU(PYTUPOBAHHE.

SIBneHus, cBs3aHHBIE C MU3MEHEHHUEM COCTaBa BEIECTBA, — Xumuueckue peakyuu. lIpuzHaku u
YCJIOBUSI ITPOTEKAaHUsI XUMHUECKUX peakuuid. Bpiienenue TemnoTsl U cBeTa — peakuuu ropenus. [lonstue
00 3K30- ¥ SHAOTEPMHUECKUX PEaAKIIHSIX.

3akon coxpamenus maccel eeuwjecme. XUMHUECKHE YpaBHEHMs. 3HAUEHHE UWHIEKCOB U
koa¢pdunmentoB. CocraBieHre ypaBHEHHN XUMUYECKUX peakuuid. PacyeTbl Mo XMMUYECKUM ypaBHEHUSIM.
Pemenue 3a1au Ha HaAXOXKIEHUE KOJIMYECTBA, MACCHl WIIM 00bEMa MPOAYKTA PEaKIUU [0 KOJIMYECTBY, Macce
win 0o0beMy HCXOJHOTO BelecTBa. PacdeTbl ¢ HCIONBb30BAaHUEM MOHSTHUS «IOJIsD», KOTJa HMCXOIHOE
BELIECTBO JAaHO B BHUJE PACTBOPA C 33JaHHOM MacCOBOM J0Jiell pacTBOPEHHOI'O BEILLECTBA WJIU COICPKHUT
OIIPEAEIEHHYIO JJOJIIO TPUMECEH.

Peakyuu paznoscenusa. llpencraBieHue O CKOPOCTHM XuUMHYeckux peakuuil. Katamuzaropsl.
DepMEHTBI.

Peakuyuu coedunenusa. Karanuruueckrue U HeKaTaIUTUYECKUE PEAKIMH, 0OpaTUMBbIe U HeoOpaTHUMbIe
peaxkuuu.

Peakyuu 3ameujenusn. Ps] aKTUBHOCTM METAJJIOB, €0 HCIOJb30BaHME IS MPOTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAHUS PEaKIUH MEXJIy MeTalllaMd M KUCIOTaMH, PEaKIHMil BBITECHEHUS OJHHUX
METAJUIOB M3 PACTBOPOB HX COJIEH APYrMMU MeTauiamu. Peakuyuu oOmena. Peakuun HEWTpaIu3aluu.
VYcnoBust MpoTeKaHMsl peakiuii oOMeHa B pacTBOpax J0 KOHIA.

Tunovt xumuueckux peakyuii Ha npumepe ceoicmeé 600vl. Peakuus pas3IoKEHUsS — IIEKTPOIIU3
BoAbl. Peakunu coeavHeHHs — B3aMMOJEHCTBHE BOJBI C OKCHUIAMHM METAJUIOB M HEMETAJUIOB. Y CIIOBHE
B3aMMO/ICVCTBUS OKCHJIOB METAJUIOB M HEMETAJUIOB ¢ BOOM. [IoHsATHE «TruapOKCHIBD). Peakunun 3amenieHus
— B3aMMOJIEHCTBHE BOJIbI ¢ MeTaiaMu. Peakiiuu oOMeHa — rUIpoJIu3 BEILEeCTB.

Hemoncmpayuu.

[Tpumepsl pusuveckux sBICHUIL: a) MIaBieHre napaduHa; 0) BO3TOHKA Hoja Uiy OCH30WHOM KUCIIOTHI; B)
pacTBOpEHHE OKpAaILIEHHBIX cojiel; T') nuddy3us NTyIIUCTHIX BELIECTB C TOPSIIeH JIAMIOUYKH HAKaJIWBAHMUS.
[Tpumepbl XMMHUYECKHUX SIBJICHUN: a) ropeHne Maruus, (gocdopa; 6) B3aMMOAEHCTBHE COISHON KHUCIOTHI C
MpaMOpOM WJIM MeJioM; B) mosydeHue ruapokcuaa meau (II); r) pactBopeHne moiaydeHHOro TUAPOKCUAA B
KHUCIIOTax; 1) B3aumojeiicteue okcuaa meau (II) ¢ cepHOil KMCIOTOW NMpH HArpeBaHWU; €) Pas3sIoKEHHUE
MIepMaHraHaTa Kajius; 5K) pa3joKeHUe MepoKCHIa BOJIOPOJAa C MOMOIIbIO AUOKCHIA MapraHiia U Karaja3bl
KapTodels Wi MOPKOBH; 3) B3aUMO/JIEHCTBHE pa30aBlIeHHBIX KUCIOT C METaJUIaMHU.
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Jlabopamopuvie padomeul.
15. IlpokanBaHue MeH B TUIAMEHH CITUPTOBKH.
16. 3amemenue meau B pactBope xiopuaa mean (1) sxkemezom.

Ilpakxmuueckue padombol.

2. TlpaBuna TexHUKH O€30MACHOCTH MpH paboTe B XUMHUYECKOM KaOuHere. [Ipuembl oOpamieHus c
mabopaToOpHBIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU IPHOOpaAMHU.

3. HaOmonenus 3a M3MEHEHUSMH, HPOMCXOJSAIIMMH C TOPSIICH CBEYOW, W HMX ONUCaHHWE (JOMAIIHUH
JKCIIEPUMEHT).

4. AHayn3 TIoYBBI ¥ BOABI (JIOMalTHUN SKCIICPUMEHT).

5. [Ipu3Haku XMMHUYECKUX PEAKIUH.

6. [IpuroToBieHHe pacTBOpa caxapa U pacdeT ero MacCOBO JTOJIM B pacTBOpE.

PacrBopenue. PactBopbl. CBoiicTBa pacTBOpPOB 3/1eKTPoJnTOB (20 yacoB)

Pacmeopenue xaxk Qusnko-xuMmudeckuil mpouecc. [loHsTHEe O THApaTax M KpUCTAIUIOTHIpaTax.
PactBopumMocTs. KpuBble pacTBOpUMOCTH Kak MOJENIb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPABIX BELIECTB OT
TeMieparypbl. HacplllleHHblE, HEHACBIIIEHHbIE U IMEPECHIEHHBIE PAaCTBOPHl. 3HAYEHUE PACTBOPOB IS
MIPUPOJIBI U CEITbCKOTO XO0341CTBa.

Ilonamue 06 nekmponumuueckoil ouccoyuayuu. DIEKTPOIUTHl U HEDIEKTPOJIUTHL. MexaHU3M
JUCCOLIMAIMI 3JIEKTPOJIUTOB C PA3IMUYHBIM XapakTepoM CBA3U. CTENEeHb IEKTPOIUTHIECKON AUCCOLMALIIH.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

OcHognble nonodceHus meopuu I1EKmMpoIumudeckoi ouccoyuayuu. VIOHHbIE ypaBHEHHS
peakuuii. Peakuuu oomena, uaymue 1o konua. Knaccudukaius HOHOB 1 UX CBOMCTBA.

Kucnomwl, wx xnaccupukanus. Jluccoumanuss KHCIOT U HMX CBOWCTBA B CBETE TEOPUHU
JIEKTPOJUTUYECKON Jucconanuu. MOoJeKyasipHble M WOHHBIE YpaBHEHMs peakuuid. B3ammopneincrsue
KHCIIOT C MeTaulaMHu. OJIEKTPOXUMHUYECKUM psAJl HANPSOKEHUW MeTaioB. B3aumopeicTBue KHUCIOT ¢
OKCHJaMU MeTalyioB. B3auMmonelicTBUE KHUCIOT C OCHOBAaHUSMU — pPEAKUUs HEUTpalin3alui.
BzaumopeiictBue kucinor c¢ comsimu. lcnonb3oBaHuE TaONMIBI PACTBOPUMOCTU JJISL XapaKTEPUCTUKH
XUMHYECKHUX CBOMCTB KUCJIOT.

Ocnosanua, ux xnaccudukanus. Jlucconumainuss OCHOBaHMM W HMX CBOWCTBa B CBETE TEOPUU
AIEKTPOJUTUYECKON Jucconuanuu. B3aumoneiicTBue ocHoBaHUM ¢ coyisiMu. lMcmonb3oBaHue TaOIHIIBI
pPacTBOPUMOCTH ISl XapaKTEPUCTUKUM XHUMHUYECKUX CBOMCTB OCHOBaHMH. B3ammopeiicTBue mienodeit c
OKCHJ/IaMU HEMETAJJIOB.

Conu, wx pgucconuanyuss M CBOMCTBA B CBETE€ TEOPUM DJIEKTPOJIUTUYECKOW IUCCOLUALIMH.
B3aumogeiicTBue comeit ¢ Meramuiamu, OCOOCHHOCTH JTHX peakiuil. B3zaumopeicTBue coiield ¢ COISIMHU.
Hcnonb3oBanue TabIUIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMUYECKUX CBOMCTB COJEH.

Ob600wenue ceedenuil 06 okcudax, X KIacCUPUKAIUU U CBONCTBAX.

I'enemuueckue pader MeTajsla W HeMmeTalia. ['eHeTmdeckas CBS3b MEXIy KlaccaMu
HEOpPraHMYECKUX BEIIECTB.

Okucnumenvho-¢occmanogumenvuvle peakyuu. OIpenercHUEe CTENEHEW OKUCIEHHA I
AJIEMEHTOB, O0pa3yIOLIMX BEIIECTBAa pa3HbIX KJIAcCOB. Peaknuum HOHHOrO OOMEHa W OKHCIHUTEIbHO-
BOCCTAaHOBUTENbHbIE peakuuu. OKUCIUTENh M  BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBIICHUE.
CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOIOM 3JIEKTPOHHOTO OanaHca.

Ceoiicmea npocmuix euyecme — METAIUIOB U HEMETAJIJIOB, KUCJIOT U COJIEN B CBETE OKUCINUTEIBHO-
BOCCTAaHOBUTENbHBIX PEaKIUH.

Jemoncmpayuu.

HcnpiTaHue BemiecTB M UX PAacTBOPOB HA AJIEKTPONPOBOJHOCTb. 3aBHUCHUMOCTH AJIEKTPONPOBOJHOCTU
YKCYCHOM KHCIIOTBI OT KOHILIEHTpalMH. JIBIJKEHHE OKpalleHHBIX HOHOB B DJJEKTPUYECKOM IOJIE.
BszaumopeiictBue 1MHKa € cepoil, coisHOM Kucioroi, xsopugoMm wMeau (II). Topenume wmarnus.
B3anmoneicTere XJIOpHOM U CEPOBOAOPOIHOM BOJBI.

Jlabopamopuwie padomot.

17. B3aumoieiicTBiE pacTBOPOB XJIOPUAA HATPHUS U HUTpaTa cepedpa.
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18. IMomy4eHnune HEPaCTBOPUMOTO THIPOKCH/IA U B3aUMOJICHCTBUE €T0 C KUCIOTaMH.

19. B3anmoaeicTBHE KUCIIOT ¢ OCHOBAHHUSAMH, OKCHAAMH METAJIJIOB, METAJIJIAMH, COJISIMHU.
20. B3aumozeiicTBue 1IeN0Yeh ¢ KUCI0TaMU, OKCHAAMU HEMETAJIOB, COJIIMU.

21. Tlonmy4yeHue ¥ CBOMCTBA HEPACTBOPUMBIX OCHOBAHHM.

22. BzanmoaelicTBrE OCHOBHBIX OKCHUIOB C KUCIIOTaAMHU, BOHOIA.

23. B3aumopeiicTBUE KHCIIOTHBIX OKCHJIOB CO IIEJI0YaMH, BOJIOM.

24. BzanmoaeicTBHE CONEH ¢ KUCIOTaMU, IIEJI0YaMU, COISIMHU.

25. BzaumoieiicTBuE pacTBOPOB COJICH C METaIaMH.

Ilpakmuueckue pabomeul.

7. PemieHne SKCIEpUMEHTAIIBHBIX 3a71a4.

9 kJaacc.
Beenenne. O0masi XapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB M XMMHYECKHUX peaKiuil.
Iepuoauyeckuii 3aK0H M MePUOANYECKAS] CHCTeMAa XUMUYecKUX dJjieMeHToB /.. MeHaeieeBa
(10 yacoB)

Xapakmepucmuxa 31emenma 1O €ro nonoxeHuro B Ilepuoanueckoid cucTeMe XMMHYECKUX
sanementoB JI. M. MenneneeBa. CBoiicTBa OKCHIOB, KHCIIOT, OCHOBAaHHMWA U COJieH B CBETE TEOpPUU
3IEKTPOJUTUYECKON AUCCOLMALIMHI U OKHCIIEHUSI-BOCCTAHOBIICHHUS.

[TonsiTve 0 mepexoaHbIX ANEMEHTaX. AMpomepnocmep. I'eHeTHUECKUI psAJl IEPEXOJHOTO FIEMEHTA.

Ilepuoouueckuii 3axkon u Ilepuoouueckaa cucmema xumuyeckux sneMentoB [[. M. Menaeneena.
XuMH4ecKass OpraHu3alys XKUBOM M HEXUBOM NpUPOAbI. XMUMHUYECKHUH COCTaB SAApa, MAHTHM U 3EMHOU
KOpbl. XUMHYECKHUE 3JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. MaKpo- 1 MUKPO3JIEMEHTHI.

OO6oOmenne cBelneHU O Xxumuueckux peakyusax. Kmaccupukanuss XUMUYECKHX PEAKIHNA T10
Pa3IMYHBIM IPU3HAKAM: «UHUCIIO U COCTAB PEarpyroIINX U 00pa3yIOIINXCS BEIIECTBY, «TEIIOBOM 3P PeKrT»,
«HaIlpaBJICHUE», «M3MEHEHHUE CTEIICHEH OKHUCIIEHMS 3JIEMEHTOB, OOpa3yIOIMX pearupyrole BELIECTBay,
«hazay, «MCroNb30BaHKUE KATATU3aTOPAY.

Ilonamue o cxopocmu xumuueckou peaxyuu. PaKTOphl, BIUAIOIMIKNE HA CKOPOCTh XMMHYECKUX
peakuuii. Katanuzarops! u karanus. MTHruOUTOpsl. AHTHOKCHIAHTHI.

Hemoncmpayuu.

Paznuunbie ¢hopmel Tabmunel 1. MI. Menneneea. Mozenu atoMoB 3jieMeHTOB 1—3-10 nepuoaoB. Moaeinb
CTPOEHMSI 36MHOT'0 11apa (IONepeyHblid pazpes3). 3aBUCUMOCTh CKOPOCTU XUMUYECKOW peaKlMy OT MPUPOAbI
pearupyomux BEIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAaKIMM OT KOHLEHTPALMH Pearupyrommx
BELIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM peakluu OT IUIOMIAJU CONPUKOCHOBEHUS pPEarupyroliux
BEIIECTB («KHUIISAIIUHN CII0i»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIMU OT TEMIIEPATyphl pearupyromnux
BellecTB. [ OMOreHHbIH U reTeporeHHbli Kataau3bl. @epMeHTaTUBHBIN KaTtanu3. MIHrubuposanue.
Jlabopamopnwie padomui.

1. IlonyueHne ruApoKCcHIa IUHKA U UCCIIETOBAHUE €r0 CBOMCTB.

2. 3aMellieHue xene3oM Meau B pactBope cyinbdara menu (II).

3. 3aBHCHMOCTh CKOPOCTH XHMHYECKOW pPEaKIHUHU OT MPHPOJBI PEarupyIOIIUX BEIIECTB Ha IpPHUMEpe
B3aMMOJCICTBUS KHUCJIOT C METaJlJlaMM, OT KOHIIEHTpAallMM pearupyrolux BeEIECTB Ha IpUMEpe
B3aWMOJICVCTBUS IIMHKA C COJSTHOW KHUCJIOTOW pa3IMYHOM KOHUEHTPAUHH, OT IJIOMIAJAN CONMPUKOCHOBEHUS
pearupyrouux BeeCTB.

4. 3aBUCHMOCTb CKOPOCTH XMMMYECKOH pEaKIUMu OT TEeMIIepaTypbl pearupyrolux BELIeCTB Ha IpHUMeEpe
B3aumMozeiicTBus okcua menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI pa3IM4HON TEMIIEPATyphI.

5. PaznoxxeHune nepokcua BoJopo/ia ¢ MoMoIlpio okcruja Mapradna (IV) u karanassi.

Meta/ibl (16 yacon)

Ilonoswcenue memannoe B llepuoguueckoil cucreme xumuueckux annemeHtos . . Menaeneesa.
Meramueckas KpuUCTaUIMUecKasl pelieTka W MeTaJUTMYecKass XuMudeckas cBsi3b. OOume ¢usuueckue
ceoiicmea wmetaiioB. Cniaepl, WX CBOWCTBA M 3HAUYCHUE. XUMUUECKUE CE0UCMEaA MCTalIoOB Kak
BOCCTaHOBHTeHeﬁ, a TAaKXKE B CBCTC HUX ITOJIOXKCHHA B 3H€KTpOXI/IMI/I'-IeCKOM pSIJIy HaHpﬂ)KeHI/Iﬁ MCETAJIJIOB.
Kopposus mMetannos u ciocoOsl 60ps0bI ¢ Hell. MeTaruibl B ipupoje. OO01Iue crnoco0bl X MOTYYSHHS.
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Obwan xapakmepucmuxka wien04nvix memannog. Metawisl B npuponae. OOmmue cnocoObsl HX
nonydyenusi. Ctpoenue atoMoB. lllenounbie mMeTamuibl — MPOCTHIE BelIecTBA. BaxkHeiinne coeauHEHHs
IIETIOYHBIX METAJUIOB — OKCHBI, THIPOKCUABI U CONMU (XJIOPUAbI, KapOOHATHI, CylIb(aTbl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOIHOM Xo3siiicTBe. Kanuiinpie ynoopenus.

Oowaa xapaxmepucmuka 3j1emenmosg 2naenou noozpynnoi Il cpynner. CTpoeHuE aTOMOB.
[IlenmouyHO3eMeENbHBIE METAJNIBI — MPOCThIE BelleCTBa. BakHeWIIne COEIMHEHMS HIEIOYHO3EMEIbHBIX
METaJUIOB — OKCHJIbI, THJIPOKCUIBI U COJH (XJIOPUABI, KapOOHATHI, HUTPAThI, Cynbdatel, (ocdarsr), ux
CBOMCTBA U IPUMEHEHNE B HAPOJIHOM XO35IMCTBE.

Antomunui. CtpoeHue aroma, (U3NYECKHME W XHUMHYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA.
CoenuHeHUs alFOMUHUSI — OKCHJI M THJIPOKCH]I, UX aM(OTepHbI Xapaktep. Baxkneiimue coinu anroMuHus.
IIpuMeHeHne amtOMUHUSA U €70 COCIUHEHUM.

Kenezo. Ctpoenue aroma, pusndeckie 1 XMuMUYECKHE CBOMCTBA MPOCTOro BenlecTa. ['eHeTnueckue
psanel Fe2+ u Fe3+. Baxuelmue conu keie3a. 3HAYCHHUE JKeJi€3a W €ro COCIMHEHMM JUIsl TMPUPOJBI U
HapOJIHOTO XO035KCTBA.

Jemoncmpayuu.

OO0pa3upl METOYHBIX U HIEIOYHO3eMENbHBIX MeTayuioB. OOpa3isl ciijlaBoB. B3anMoaelicTBrue HaTpHsl, TNTUSL
U KalbLUsg C BOAOW. B3aummonelcTBuUE HATpUs M Mar"Hus C KUCJIOPOAOM. B3auMMOIeHCTBUE METAIIOB C
nemetaiamu. [lonydyenue runpokcunos xenesa (I11) u (I1).

Jlabopamopuwie padomot.

6. B3aumopeiicTBie pacTBOPOB KUCIIOT U COJICH C METAJIIAMH.

7. O3HaKOMJICHUE C pyJaMHu Kelie3a.

8. OkpammBaHue MJIaMEHH COJIIMU LIEJIOYHBIX METAJLIOB.

9. BzaumoeiicTBHe KanbLus C BOJOH.

10. IMomy4eHnue ruApOKCHAA KaTbIUs U UCCIIEIOBAHUE €T0 CBOWCTB.

11. Ilony4yeHue ruipoKCUIa ATFOMUHUS U UCCIIEI0BAaHUE ETO CBOMCTB.

12. B3aumMozeiicTBueE kee3a ¢ COJITHOU KHUCIOTOM.

13. INonygyenne ruapoxcunos xenesa (II) u (I11) 1 u3ydyenne ux cBONCTB.

IIpakmuueckue padomeol.

1. Pemenuie sSkcriepuMEHTAIIBHBIX 33J]a4 HA pacliO3HAaBaHUE U MOIYYEHHUE COEIMHEHUN METAJLIOB.

HemeTtanasbl (28 yacoB)

Oobwan xapakmepucmuka Hememannog. noioxenue B llepuogmueckoil cucTteMe XHUMHUYECKUX
anemenToB JI. V1. MenzeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, AJIEKTpooTpHLareabHocTh (D0) Kak mMepa
«HemeTaimmyHocThy, psiaa 0. Kpucramimueckoe CTpOEHHME HEMETANIOB — MPOCTBIX BEIIECTB.
Amnorponusi. Dusndeckrue CBOWCTBA HEMETAIIIOB. OTHOCUTENIBHOCTD MOHATUN «METAJU» U «HEMETAJLI.

Booopoo. 1lonoxenune Bomopona B llepuogmueckoit cucteme xumuueckux saemeHToB J[. W.
MenneneeBa. CtpoeHne aromMa M MOJEKyabl. DU3MYECKHE M XHWMHUYECKHE CBOMCTBA BOJOPOJA, €r0
MOJIy4YeHUE U IPUMEHEHHUE.

Booa. Ctpoenue wmoinekynsl. Bomopoanas xumuueckass cBsi3b. Du3znyeckue CBOWCTBA BOJBI.
Anomanuu cBoicTB Boabl. ['miapodunbHbie W TrUAPOPOOHBIE BeliecTBa. XUMHUYECKHE CBOWCTBA BOJBI.
KpyroBopot Bonbl B mipupone. Bogoouuctka. Aspanusi Boabl. beiToBeie QuibTpbl. MuHEpaibHbIE BOJIBI.
JluctunupoBaHHas BOJa, €€ MOJIyYeHUE U TPUMEHEHUE.

Oowaa xapaxkmepucmuxa c2anozenoe. CtpoeHue atoMoB. [IpocTeie BelecTBa U OCHOBHbBIE
COEIMHEHHS TaJOreHOB, WX cBoiicTBa. KpaTkue cBemeHus o xjope, Opome, ¢rope u one. Ilpumenenue
rajoreHOB U UX COCIMHEHU B HAPOJIHOM XO3SIICTBE.

Cepa. CtpoeHue atoma, aJUIOTPOIUs, CBOMCTBA M MPUMEHEHHE poMOudeckor cepbl. OKCHIBI cepbl
(IV) u (VI), ux momydenue, cBoiicTBa W mnpuMeHeHue. CepHas KHUCIOTa W €€ COJU, UX NPUMEHEHUE B
HapoJIHOM Xo3siiicTBe. [Ipor3BOACTBO CEPHOM KUCIOTHI.

A3zom. CTpoeHHE aToMa ¥ MOJICKYJIBI, CBOMCTBA MPOCTOTO BemIecTBa. AMMHAK, CTPOCHHE, CBOWCTBA,
nonydeHue u npumeHeHue. Coau aMMOHUS, X cBo¥cTBa U mpuMmenenue. Oxcuapl azota (II) u (IV). Azotnas
KHCJIOTA, €€ CBOWCTBA H TNpuMeHeHuWe. HurTpaTel W HUTpUTH, TpobieMa WX COACpPXKAHUSI B
CENIbCKOXO03SCTBEHHON MPOAYKIIUU. A30THBIC YIOOPESHHSI.
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@Docghop. CtpoeHue aToma, aJuIOTPOINHS, CBOMCTBA Oesoro u KpacHoro ¢gocdopa, UX TpUMEHEHHE.
OcHoBHble coeauHeHus: okcun dochopa (V) m oprodochopnas kucnora, ¢ocdarel. DocdopHbIe
yI0OpeHusl.

Yenepoo. Ctpoenne aroma, amiorponusi, cBoicTBa Moaudukanmii, mpumenenne. OKCHIbI yriiepoaa
(I) u (IV), ux cpoiictBa u npumeHenue. KapOoHarsl: KanblUT, COJA, MOTAlI, UX 3HAYEHUE B MPUPOJE U
KU3HU YEJIOBEKa.

Kpemnuii. CtpoeHue atoma, KpUCTAIMYECKUNA KPEMHHUHM, €ro cBoWcTBa W mpumeHeHue. Okcun
kpemuus (IV), ero npupogHbsie pasHOBHAHOCTH. CHUITMKAThl. 3HAUYCHUE COCAMHCHUN KPEMHHUS B KUBOU U
HeXuBOU npupoze. [IoHaTre 0 CUIMKaTHON IPOMBIIIIIEHHOCTH.

Hemoncmpayuu.

OOpa3ipl TaJOreHOB — MPOCTHIX BEMIECTB. B3auMOAEHCTBHE TaJlOTEHOB C HATPHEM, C ATIOMUHHEM.
BriTecuenue xmopom Opoma mid iojla U3 pacTBOPOB MX cojeil. B3aumoneicTBue cepbl ¢ MeTaulaMu,
BOJOPOJOM M KHUCJIOpPOJAOM. B3aumoneicTBUE KOHLUEHTPUPOBAHHOM a30THOW KHUCJIOTBI C MEJBIO.
[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WJIM Ta30B. BoccTaHoBieHHME MeAM U3 €€ OKCHUIAa YIJIEM.
OO0pa31bl MPUPOIHBIX COSTUHEHUH XJI0pa, cephl, Gpocdopa, yriepoaa, KpeMHusi. OOpa3ipl BaKHEHIINX s
HapOJHOro XO03sKcTBa Cynb(}aTroB, HUTPATOB, KapOoHaTOB, (ocdaroB. OOpaslbl CTEKIa, KEpaMUKH,
LIEMEHTA.

Jlabopamopnuvie pabomot.

14. Tlonydenue u pacrio3HaBaHUE BOAOPO/IA.

15. PacTBopeHue nepmMaHraHaTa Kajius WIH METHOTO KyIopoca B BOJIE.

16. KayecTBeHHast peakiys Ha TAJIOTEHU/I - HOHBI.

17. Tony4enue u pacrno3HaBaHue KUCIOPOa.

18. I'openue cepbl Ha BO3/AyXE U B KHUCIOPOJE.

19. CpolicTBa pa30aBJICHHON CEPHOM KUCIIOTHI.

20. M3yueHue cBOWCTB aMMHUaKa.

21. Pacnio3HaBaHu€ COJIeH aMMOHUSI.

22.CmoiicTBa pa30aBieHHON a30THOW KHCIIOTHI.

23. BzaumMoelicTBre KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

24. T'openue ¢ocdopa Ha BO3AyXE H B KHCIOPOJIE.

25. PacnioznaBanue ¢ocharos.

26. 'openue yris B KUCIOPO/IE.

27. IlomyyeHue yroabHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTB.

28. [lomyueHne KPeMHEBOI KHCIIOTHI U H3y4EHHE €€ CBOMCTB.

Ilpakmuueckue padombot.

2. Pemienne skcnepuMeHTAIBHBIX 3a/1a4 110 TeMe «lloarpyrimna rajioreHoB.

3. Pemenue sxciepuMeHTaNbHbIX 3a1a4 1o reMe «[loarpymnmna kucnopoaay.

4. [lonydenue, coOupanue 1 pacrio3HaBaHUE ra3oB.

O0600meHne 3HAHUIA 32 KYPC OCHOBHOI#i 1IKO0JIbI (16 YacoB)

Ilepuoanueckuii 3akoH M Ilepuogmueckas cucrema xumMuueckux annemeHtoB [[. M. Menneneena.
Du3NUecKHil CMBICT TMOPSIKOBOIO HOMEpA dJIEMEHTa, HOMEPOB MEpHOJa W TPYMIbl. 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB RJIEMEHTOB M HMX COEIMHEHUW B NEPHOJAaX U TPyIIax B CBETE MPEACTaBICHUH O
CTPOEHUU aTOMOB JIEMEHTOB. 3HadeHue [leproanyueckoro 3akoHa.

Bubl XuMHUYECKUX CBSI3€M U TUIBI KPUCTAJUIMYECKUX pPEIIETOK. B3auMOCBSI3b CTpPOEHUSI U CBOWCTB
BCIIECTB.

Knaccudukanus XuMHYeCKUX PEaKIMi MO pa3InyHbIM PU3HAKaM (YHCIIO0 U COCTAaB Pearnupyronux u
o0Opa3yromuxcsi BEMIECTB; HAJIMYME TPaHUIBl pasjaena ¢as; TeroBor 3((eKT; M3MEHEHHEe CTereHen
OKHCJIEHUSI aTOMOB; HUCIOJIb30BAaHUE KaTalM3aToOpa; HampaBieHHe MpoTrekaHus). CKOpOCTb XMMHYECKUX
peaknuii U Qakropsl, BiausApmEe Ha Hee. OOPaTUMOCTh XUMHUYECKMX PEAKIUH U CIOCOOBI CMEIICHHS
XUMHUYECKOTO PAaBHOBECHS.

[IpocThie u ClIOXKHBIE BEIECTBA. MEeTaITbI U HEMETAILTBL. | eHeTHYeCKre psIbl MeTallla, HeMeTallia U
nepexoaHoro Meramwia. OKCUIBI ¥ THAPOKCH]IBI (OCHOBAHMSI, KUCIOTHI, aMm(oTepHbie ruapokcuabl), Comnu,

15



WX COCTaB, KiacCHpUKalus W O0OIMe XMMHYECKHE CBOHCTBA B CBETE€ TEOPUHU DIICKTPOIMTHUICCKOU
JUCCOLUAIUH.

TEMATHYECKOE IINTAHUPOBAHHE.

TemaTH4eckoe MJIAaHUPOBaHue MpeaMeTa «Xumusn» - 8 kiace (70 yacon)

Ne i/ Paznen, tema KoaudecTBO 9acoB
TeMBbl, odliee | TeOpUsl | MPAKTUKA | KOHTPOJIbLHAasI
pasaeJia pabora
1. Beenenue. 5 2 2 1
2. ATOMBI XUMHUYECKHX JIEMCHTOB. 8 5 2 1
3. [TpocTeie BemecTBa. 6 3 2 1
4, CoenrHeHnsI XUMAYECKUX DIIEMEHTOB. 14 5 8 1
5. W3MeHeHus, TpOUCXOISIIUE C 15 9 5 1
BEIIIECTBAMH.
6. PactBopenue. PactBopsl. CBoiicTBa 20 9 9 1
PacCTBOPOB JICKTPOJIMTOB.
Hrorosas pabora 2 1
Bcero 70 33 28 7

TemaTH4eckoe MJIAHUPOBaHUe MpeaMeTa «Xumus» - 9 kiaace (70 yacoB)

Ne n/m Paznen, tema KoauuecTBO 4acoB
TEMBlI, odIIee | TeOpHsl | MPAKTHKA | KOHTPOJIbHAasI
pasaena pabora
1. Baeaenue. 10 5 4 1
2. Meraiisl. 16 9 6 1
3. Hemeramibl. 28 20 7 1
4 O0600611eHHE 32 KYpPC OCHOBHOM IIKOJIBI. 14 13 - -
Hrorosas pabota 2 1
Bcero 70 47 17 4
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