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Pabouas nporpamma yuebHoro npeamera «Xumusi» B 8-9 kiaccax coctaBieHa B COOTBETCTBUU:

e ¢ TpeboBanusMH DenepanbHOr0 TOCYAapCTBEHHOTO CTaHAAapTa OCHOBHOro o0Iero oOpa3oBaHus,
YTBEP)KJICHHBIM MpHKa3oM MuHucTepcTBa oOpa3oBanusi u Hayku P® ot 17.12.2010r. Ne 1897 (c
HM3MEHEHUAMHU U JoIoJHeHUsAMHU oT 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 OCHOBHOH 00pa3oBaTeNbHON MpOrpamMMoii ocHOBHOTO obmiero obpazosanusi [ BOY OOI Ne 23
r.o. Yamaesnck,

® C mporpaMMoi 0OCHOBHOTO o0mero oopaszoanus apropa O.C. I'abpuensin. «Xumus. 8-9 xkinaccen». —
M.: Ipoda, 2017.

YYyeOHUKH:

1. Xwumusa. 8 kmacc. YueOHuk s obmieoOpa3zoBarenbHbix yupexaenuin. O.C. ['abpuensn. U3parenscTBo
«podar, 2018
2. Xumms. 9 kmacc. YueOHuk st odmeoOpazoBarenbHbix yupexaenuit. O.C. ['abpuensn. M3garenscTBoO

«podar, 2017

Pabouas mporpamma mo pasneny «XuMHS» OpPUEHTHPOBaHA Ha o0y4yawommxcsi 8-9-pIX KJIACCOB.
YpoBeHb u3ydeHus npeamera — 6a3oBbIil.

Kaacc Yacos 6 Heoenio Yacoe 6 200
8 knacc 2 70
9 knacc 2 70

Ienn u 3aga4m y4eOHOro npeamera.

[lenp xuMHuYeckoro oOpa3oBaHUS B OCHOBHOHM IIKOJ€ (OPMYIUPYIOTCS Ha HECKOJIBKMX YPOBHSX:
rJ100aJTbHOM, METAlpeIMETHOM, JMYHOCTHOM M IPEAMETHOM, HAa YpOBHE TpeOOBaHMH K pe3ylnbTaraM
OCBOEHUS COJEPKAHUS IPEJMETHBIX IPOTPaMM.

Ilenamu usyuenus xumuu B OCHOBHOH IIKOJIE SIBJISIFOTCS:

e (opmMupoBaHHE y OOyUYaIOUIMXCS YMEHHs BUJIETh U MMOHUMATh LIEHHOCTh 00pa30BaHMs, 3HAUMMOCTb
XUMHUYECKOTO 3HAHUS JUIsl KaXJIOro 4YeJlOBEeKa HE3aBUCHMO OT €ro Npo(ecCHOHAIbHOM JesTeNbHOCTH;
YMEHHUS pazauyaTh (akThl M OLEHKH, CPABHHUBATH OLIEHOYHBIE BBIBOJbI, BUIETh UX CBA3b C KPUTEPHIMHU
OLICHOK M CBSI3b KPUTEPHUEB C OIPEAEICHHOW CHUCTEMOW ILIEHHOCTEH, (popmMyiaupoBaTh U OOOCHOBBIBATH
COOCTBEHHYIO MO3UIINIO;

e (opmMupoBaHME y OOyYaroIIUXCs LEIOCTHOTO MPEJCTABICHUS O MUPE M POJIM XMMHMU B CO3JaHUU
COBPEMEHHOM €CTeCTBEHHOHAaY4YHOI KapTUHbBI MUPA; YMEHUS 00BIACHATH OOBEKTHI U MPOLIECCHl OKPY KaroLIei
JNEMUCTBUTENBHOCTH — IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOM, TEXHUYECKON CpeAbl, UCHOJb3Ysl IS ATOrO
XUMHUYECKHE 3HAHUS;

e npuoOpereHHe 00ydalOIIMMUCS OMNBITa Pa3HOOOPAa3HOM AEATEIbHOCTH, MMO3HAHUS U CAMOIO3HAHMS,
KJTIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHE Ui Pa3InYHbIX
BUJIOB JIEATEIBHOCTHU: PELIEHUs TPOo0sieM, IPUHATHS PEIIeHUH, TIOUCKa, aHaIu3a U 00paboTKH HHPOPMAIIUH,
KOMMYHHUKATHBHBIX HABBIKOB, HAaBBIKOB HW3MEPEHUI, COTPYJHMYECTBA, OE30MAaCHOrO OOpalleHus ¢
BEIIECTBAMHU B MIOBCEAHEBHON KHU3HU.

Ocnoenvle 3a0auu odyyenus:
e (opMHUpOBATh CHCTEMbl XMMHUYECKUX 3HAHMNA KaK KOMIIOHEHTAa eCTECTBEHHOHAYYHOH KapTHHBI
MUDA;



® pa3BHUBaTh JMYHOCTH OOYYAIOUIUXCS, UX MHTEJUIEKTYalbHOE M HPABCTBEHHOE COBEPILECHCTBOBAaHHUE,
(GbopMHPOBATh Y HUX T'YMaHUCTHUYECKHUX OTHOILIEHUH M 3KOJOTHYECKH 11€JIeCO00pa3HOTo OBEIEHUS B OBITY U
TPYZIOBOM AEATEIbHOCTH;

e BbIpadaThIBaTh NOHUMaHUE OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHH, a TakkKe (HOpMHUpPOBAThH
OTHOIICHHE K XUMHUH KaK K BO3MOKHOM 001acTH OyayIiei mpakTU4ecKoi e TebHOCTH;

e (opmMupoBaTh yMeHHs 0€30MacHOTO OOpalIeHUs C BEIIECTBAMH, MCIOIb3YEMBbIMU B IOBCEIHEBHOM
KU3HU.

OcHosHbIMU udesamu yieOHOTro npeameTa XuMus sSBIISIOTCS:

® MaTepHaJIbHOE EJUHCTBO BEUIECTB €CTECTBEHHOI'O MUpPA, UX T€HETUYECKas CBA3b;

® [IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M MEXJIY COCTaBOM, CTPOEHHUEM, CBOWCTBAaMH, IIOJIYYEHHUEM U
IIPUMEHEHUEM BEILIECTB;

® [I03HABAEMOCTH BEILECTB U 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUUECKUX PEaKLIUi;

e 00BACHAIONIASA U MPOTHO3ZUPYIOLIAs POJIb TEOPETHUECKUX 3HAHUN TSl (PAaKTOJIOTUYECKOTO MaTepuania
XUMUU 3JIEMEHTOB;

® KOHKPETHOE XMMMYECKOE COEIMHEHUE KaK 3BEHO B HEINPEPHIBHOW LENHU IMPEBPALLEHUI BEIECTB,
Y4acTBYIOIIEE B KPYTOBOPOTE XMMHUYECKUX 3JIEMEHTOB U XUMUYECKOHN 3BOJIIOIIUH;

e O00BEKTHBHOCTH M MTO3HABAEMOCThH 3aKOHOB MPHUPO/IbI; 3HAHHE 3aKOHOB XUMHH MO3BOJISIET YIIPABIISIThH
XUMHAYECKHMHU TIPEBPALICHNS MH BEIIECTB, HAXOAUTh IKOJIOTUYECKH OE30IMacHbIe CIIOCOOBI IPOM3BOJCTBA U
OXpaHbl OKPYKarOUIEH Cpeibl OT 3arps3HEHUS;

® B3aUMOCBSI3aHHOCTb HayKU U MPAKTUKU; TPEOOBaHUS MIPAKTUKU — JABIDKYINASA CUJIA PA3BUTHS HAYKH,
yCIIEXH MPAKTHKH 00YCIOBIICHBI TIOCTHKCHUSIMHU HAYKH;

® pa3BUTHE XMMHUYECKOW HAyKH M XMMH3aLMs HAPOJHOIO XO3SICTBA CIIy)KaT MHTEpecaMm 4YeJloBeKa U
o0IecTBa B 1EJIOM, HMEIOT TyMaHHUCTHUYECKHH XapakTep W TPU3BaHBl CIOCOOCTBOBATH PEIICHUIO
r7100aBbHBIX TPO0IEeM COBPEMEHHOCTH.

OTHU UEH PEATTU3YIOTCS IIyTEM JOCTHKEHUS CIENYIOIUX yenei:

e ¢opMHupoBaHHE Y OOYYAIONIMXCS XUMHYECKOM KapTHUHBI MHpa KaK OpPraHWYECKONW YacTH €ro
L[EJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,

® pPa3BUTUC TIIO3HABATCIBHBIX HHTCPECOB, HWHTCIUICKTYAJbHBIX W  TBOPUYCCKHX CIOCOOHOCTEHN
oOyyaroImuxcs B IpOLECcCe M3YYEeHUs MMM XMMHYECKOW HayKd W €€ BKJIaJa B COBPEMEHHBIH HaydHO-
TEXHUYECKHUU IIPOTPeECC;

e (opMHUpOBaHME BAXKHEWIIMX JIOTUYECKUX OMNEpaluil MbIIUIeHUs (aHanu3, CHHTE3, 0000IIeHue,
KOHKpETHU3allysl, CpaBHEHUE U JIp.) B MIPOLECCE MTO3HAHUS CUCTEMbI BaKHEHIIMX MOHATUMN, 3aKOHOB U TEOpUI
0 COCTaBC, CTPOCHHUHU U CBOMCTBAX XUMHYECKHUX BCIIICCTB,

® BOCIIMTaHHEC y6C)KI[CHHOCTI/I B TOM, 4YTO HNPHUMCHCHHEC MOJTYYCHHBIX 3HAaHUH | YMGHI/Iﬁ 10 XuMHun
ABIISIETCA OOBEKTUBHON HEOOXOIMMOCTBIO AJIsi 6e30MmacHOi paboTHI C BEIECTBAMU U MaTepHajaMy B OBITY U
Ha MPOU3BOJICTBE;

® T[IPOEKTHPOBAaHME M peanu3alysl BBITYCKHUKAMHM OCHOBHOW IIKOJBI JIMYHOM 0Opa3oBaTeabHOU
TpPaeKTOpUU: BbIOOp mpoduiis 0O0ydeHHs B CTapliei LIKoJe WK MpodeccHnoHaTbHOro 00pa30BaTeIbHOTO
YUPEXKIEHUS;

® OBJIQZICHHC KIIFOYEBBIMHU KOMIIECTCHIIUAMU (yqe6H0-H03HaBaTeHBHLIMH, I/IH(i)OpMaIII/IOHHI)IMI/I,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMH )

OO0uasi xapakTepuCTHKA y4eOHOI0 npeamera

B cootBercTBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM O0pPa30BAaTE€IbHBIM CTAHIAPTOM OCHOBHOTO
o01mero o6pa3oBaHus 00yJaromyecs T0KHBI OBJIAAETh TAKUMH MO3HABATEILHBIMU YU€OHBIMH JICHCTBUSMU,
KaKk yMeHue (popMyTupoBaTh MpoOIeMy U THIIOTE3y, CTAaBUTh IENH U 33/1a4, CTPOUTH TUTAHBI TOCTHKEHUS
Heﬂeﬁ 158 pemeHI/m IIOCTAaBJICHHBIX 3a1a4, HpOBO)II/ITB 3KCHepI/IMeHT U Ha €0 OCHOBE ¢CJIaTb BBIBOAbBI U
YMO3aKJIIOUEHUs, IPEICTABIATh UX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome Toro, oOyuaromiuecs JOIKHbI
OBJIAACTH HpI/IeMaMI/I, CBA3aHHBIMU C onpeneneHI/IeM HOHHTHfIZ Ol'”paHI/I‘-H/IBaTB ux, OIIMChIBATh,
XapakTepu3oBaTh U cpaBHUBaATh. Cie0BaTENbHO, IPU U3YYEHUH XMMUU B OCHOBHOH HIKOJIE 00yYaroImuecs



JOJKHBI OBNAJCTh YYEOHBIMH JIEHCTBUSMH, TMO3BOJSIONIUMU MM JIOCTHYh JIMYHOCTHBIX, MPEIMETHBIX H
MeTaIpeMETHBIX 00pa30BaTENbHBIX pe3ynbTaToB. OCOOEHHOCTH COACp)KAaHUS OOyYeHHs] XHMHH B
OCHOBHOM IIKOJIe 00YCTIOBIIEHBI CIEITM(PUKON XUMUHM KaK HAYKU M MMOCTAaBICHHBIMH 3a1auaMu. OCHOBHBIMU
npoOjieMaMd XUMHH SIBJISIIOTCS M3YYCHHE COCTaBa W CTPOCHUS BEIIECTB, 3aBUCUMOCTH WX CBOWCTB OT
CTPOCHUS, NOJIYYEHHUE BEIIECTB C 3aJaHHBIMH CBOMCTBAMH, HCCIIEIOBAHUE 3aAKOHOMEPHOCTEN XUMHYECKHUX
peaKkuuii U MyTel yNpaBiICHUS UMU B LIEJIAX MMOJYUYCHUS BEILIECTB, MATEPUATIOB, SHEPTUH.

Bxman yueOHOro mpenMera B JOCTHKCHHE I€JIe OCHOBHOTO OOIIEro OOpa3oBaHHS OIPEACTSET
BOXHEHUIINE codeprcameibHble TUHUYU TIPEAMETA:

e  «BEIIECTBO» — 3HAHME O COCTABE U CTPOCHHH BEIIECTB, UX CBOWCTBAX M OMOJOTHYECKOM 3HAYCHHH;

e «XMMHYECKasl peaklus» — 3HAHUE O IMPEBPAIICHUSX OJHUX BEUIECTB B JPYrHE, YCIOBHUSIX
MPOTEKAHUS TAaKUX MPEBPALICHUI U CIIOCO0aX YIpaBICHUS PEeaKIHSIMH,

e (IPUMEHEHHE BEIIECTB» — 3HAHKE U OMBIT 0€30MMaCHOT0 0OpAIlleHUs C BEIIECTBAaMH, MaTepHaJIaMU U
mporeccamMu, HeOOXOIUMBIMHE B OBITY M Ha TIPOU3BOJICTBE;

e «I3BIK XUMHM» — OMEPUPOBAHNE CUCTEMON BAKHEHIITUX XMMUUYECKUX TTOHSATUM, 3HAHUE XUMUYECKOU
HOMEHKJIaTypbl, T.€. MX Ha3BaHHUs (B TOM 4YHCJIC U TPUBUAJIBHBIC), BIAJACHUE XHUMHUYECKOU
CUMBOJIUKOHN (XUMUYECKUMH (POpMyTIaMH U YPaBHEHHSIMH ), a TAK)Ke MIpaBUIia epeBoja MHPOpMaIiu
C €CTECTBEHHOTO s13bIKa Ha SI3bIK XUMHUHU U 00pPaTHO.

[TockonbKy OCHOBHBIE COJlep>KaTelIbHbIE JIMHUU ILIKOJBHOIO Kypca XMMHUU TECHO IEpEIUIETEHBI, B
rporpaMme COJIep>KaHue MPEACTABICHO HE MO JIMHUSM, a 1o pazjaenaMm: «OCHOBHBIC TOHSTHS XHUMHHU
(YpOBEHb aTOMHO-MOJICKYJISIPHBIX TNpeacTaBieHuil)», «llepruoauueckuii 3akoH U mepUoOAMYEcKas cHUcTeMa
xumuyeckux oanemeHToB [[. WM. Menneneea. Ctpoenue BemecTtBay, «MHOrooopasue XUMHYECKUX
peaknuiiy, «MHOrooOpasue BEIIECTBY.

Kypc xumun 8 kiacca uzydaercs B iBa dTara.

v' TlepBblii 3Tall — XUMHS B CTATUKE, HA KOTOPOM PACCMATPUBAIOTCS COCTAB U CTPOCHUE
aToMa W BemecTBa. Ero OCHOBY COCTAaBJISIOT CBEICHHUS O XHMHYECKOM OJJIEMEHTE U (opMax ero
CYLLIECTBOBAHUSI — aTOMaX, M30TONAaX, MOHAX, MPOCTHIX BELIECTBAX M MX BAXKHEUIIUX COEIUHEHHUSX
(okcupax u Jpyrux OWHAPHBIX COCIMHEHHSX, KHUCJIOTaX, OCHOBAHMSIX M COJSIX), CTPOCHHHM BEIIECTBA
(TUMONOTHH XMMHYECKUX CBSI3eH U BUAAX KPUCTAIUIMUECKUX PEIIETOK).

v BTopoii 5Tan — XUMUs B IUHAMHUKE, Ha KOTOPOM YUaIllHeCsd 3HAKOMATCS ¢ XUMHYECKUMHU PEAKLUAMU
Kak (yHKIHMEH cocTaBa U CTPOCHHUS Y4YacCTBYIOIIMX B XHUMHUYECKHX MPEBPAIICHHUSIX BEIIECTB U HX
kinaccupukanud. CBONCTBAa KHUCIOT, OCHOBaHMM M CoOJIed cCpa3y paccMaTpUBAIOTCS B CBETE TEOPUHU
ANEKTPOJUTUYECKON nucconuanuu. Kpome 3Toro, cBoicTBa KHUCIOT M COJIEM XapaKTEPHU3YIOTCA TaKXKe B
CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB.

B kypce 9 kmacca BHayane 0000ImaroTcs 3HaHHUS OOydarouIuxcs Mo Kypcy 8 kimacca, amodeo3om
koroporo sBusercs [lepmoguueckuii 3akoH u Ilepmonnueckas cucreMa XMMHYeCKMX 3ieMeHToB [JI. .
MenpeneeBa. Kpome Toro, o6001marTcss CBEACHUS O XMMHUYECKMX PEAKIHMSIX M UX KiIaccupukanum —
3HaHUS 00 YCJIOBUSIX, B KOTOPBIX MPOSIBIISIOTCS XUMHUYECKHUE CBOMCTBA BEIIECTB, U CIIOCOOAX YINpaBIICHUS
XUMHUYECKUMH TIpOIleCCaMH. 3aTeM paccMaTpUBalOTCS OOIIME CBOMCTBA METAJIOB W HEMETaJIOB.
[IpuBOasiTCS CBOMCTBA MIEIOYHBIX W MIEJIOYHO3EMENHHBIX METAUIOB M TAJOT€HOB (MIPOCTHIX BEIIECTB M
COCIMHEHMI), Kak HaumOoliee SIPKUX NPEICTaBUTENCH ITHX KJIACCOB JJIEMEHTOB, U WX CpaBHUTENbHAS
XapakTepucTHKa. B Kypce moapoOHO paccMaTpuBaIOTCS COCTaB, CTPOEHHE, CBOWCTBA, MONyYeHHUE U
MPUMEHEHHUE OTACIbHBIX, BAKHBIX B XO3SHCTBEHHOM OTHOIIIEHUH BEIIECTB, 0OPa30BaHHBIX dJIEMEHTAMH 2—
3-ro IepruoI0B

Onucanue Mecra yueOHOro npeaMera B y4eOHOM ILIaHe.

OcoOeHHOCTH COAepKaHMs Kypca «XHUMHUs SBISIFOTCS TJIIABHOW MPUYWHON TOTO, YTO B 0a3MCHOM
yaeOHOM (00pazoBaTebHOM) IJIAHE 3TOT MPEAMET IMOSBISCTCS MOCIEAHUM B DSy €CTECTBEHHOHAYYHBIX
JTUCIUILIAH, TOCKONBKY JUIS €r0 OCBOEHHUS INKOJIHHUKU JOJKHBI 00NafaTh HE TOJIBKO OMNpeelIeHHBIM
3armacoM MNpCABAPUTCIbHBIX C€CTCCTBECHHOHAYYHBIX 3H3HI/II71, HO HW JAO0CTAaTOYHO XOpOoIIO pPa3BUTBIM
abCTPaKTHBIM MBIIIJICHHEM.



Pabouas mporpamMMa Kypca XUMHUHU JUIsi OCHOBHOW IIKOJIBI pa3paboTaHa ¢ y4eTOM MEepBOHAYATHHBIX
MPE/ICTAaBICHU O MHpE BEIIECTB, IMOJYYEHHBIX OOy4YalOIIMMHUCS B HAYaJbHOM IIKOJE MPU H3YyYCHHUH
OKPYKaOIIIEr0 MUpPa, U MEKIIPEIMETHBIX CBsizel ¢ Kypcamu ¢usuku (7 kiacc), ouonoruu (5-7 Kiaccel),
reorpaduu (6 K1acc) 1 MaTeMaTHUKH.

[Ipennaraemas mporpamma, XOTS W HOCHUT OOIICKYJIBTYpHBIA XapakTep M HE CTaBUT 3a7ady
npodeccnoHaNbHOM MOATOTOBKUA OO0y4YaroUIMXcs, TeM HE MEHee, MO3BOJISIET UM ONPEIENIUThCA C BHIOOPOM
npoduis o0ydeHus B CTapIueii mKoe.

B cootBeTcTBHM ¢ 6a3uCHBIM y4eOHBIM IJIAHOM Ha M3y4yeHUE XUMHH B 8 U 9 Kilacce OTBOJIUTCS IO 2
yaca B HeAemto, 68 JacoB B Toj, MPU HOPMATHBHOM MPOIOKUTENBHOCTH yueOHOro rofa B 34 yueOHBIX
Hezgens. Kypce n3ydaercs coriiacHO mporpaMMme OCHOBHOTO 00IIero oopazoBaHus Mo XUMuu B 8-9 kitaccax
o0mieo0pa3oBaTenbHBIX yupexkaeHui (0a3oBbiii ypoBeHb) aBTopbl: O.C. T['abpumensH, A. B. Kymmosa
Mocksa, u3gatenbcTBo «Jpodar.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA.

JIn4HOCTHBIE, MeTANPeMeTHbIE U NPeIMeTHbIe
pe3yJbTaThl 0OCBOCHHS Y4eOHOro nmpeaMera
[Ipy wu3yyeHUH XUMHM B OCHOBHOM IIKOJE OOECHEYMBACTCS JIOCTHIXKEHUE JIMYHOCTHBIX,
METaNpPEeIMETHBIX U MIPEIMETHBIX PE3YyIbTaTOB.
Juunocmmuuie:
1. B yennocmuo-opuenmayuouHoll cepe:

V' (hopMUpPOBaHHME POCCUICKOM TI'PaKIAHCKOM WIAEHTUYHOCTH, IaTPUOTH3Ma, YyBCTBA TOPAOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY, TYMaHU3Ma;

v (OpMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K TPYyAy, LEJICYCTPEMIEHHOCTH, TPYAOIIO0HUs,
CaMOCTOSITENTLHOCTH B TPHUOOPETEHUU HOBBIX 3HAHUN U YMEHUH, HABBIKOB CAMOKOHTPOJISI 1 CAMOOLICHKH;

v (GopMHpOBaHHE IIEHHOCTH 3J0pPOBOr0 M 0€30macHOro o6pasa JKH3HH, YCBOECHHE IIPABHUII
MHIUBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBEACHUS B UPE3BBIYAMHBIX CUTYAIMSIX, YTPOMKAIOIIMX
KU3HU M 3JI0pOBBIO JIOJIEH; (OPMUPOBAHME HKOJIOTMYECKOTO MBIIIJICHUS: YMEHHUS OLEHUBAaTh CBOIO
JESTENBHOCTD U MOCTYNKHU APYTUX JIFOJIEN C TOUKH 3PEHUS
2. B mpyoosoii cipepe:

v/ BOCMHUTaHHE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JasbHeliIei 06pa3oBaTeibHON TPAeKTOPHH.

3. B nosnasamenvhoil (KOCHUMUBHOU, UHMELIEKMYAIbHOU) chepe:

V' (hopMHpOBaHHE YMEHHS YIIPABIATH CBOCH MO3HABATENBHOM EITEIBHOCTHIO;

v pasBuTHE COOCTBEHHOTO [EJOCTHOIO  MHPOBO33DEHUs, TOTPEOHOCTH W  TOTOBHOCTH K
caM000pa30BaHMIO, B TOM YHCIIE U B paMKaX CaMOCTOSTENIbHOM JeSITeIbHOCTH BHE IIKOJIBI;

v GOpMHpPOBAaHHE OCHOB DKOJOTHYECKON KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOT0 MBIIUIEHUS, Pa3BUTHE OIbITa SKOJOTMUECKH OPHUEHTHPOBAHHON pedIeKCUBHO-OLEHOYHOMN
U IPAKTHUUYECKOH E€ATEIbHOCTH B )KMU3HEHHBIX CUTYalIMSIX.

Memanpeomemmnuie:

v yMeHHE CaMOCTOSITEJIBHO OMPEIENATD IEH CBOEr0 00YUCHUsI, CTABUTh U (POPMYIUPOBAThH IS CeOst
HOBBIE 3aJauM B y4y€Oe M IM03HABaTEIbHOW JESTeNbHOCTH, pa3BUBAaThb MOTHBBI U HWHTEPECHl CBOEH
II03HABATENIbHOM AESATEIbHOCTH;

v\ yMeHHE CaMOCTOSTENIBHO IUIAHUPOBATh MYTH JOCTHXKEHHS LENel, B TOM YUCIE albTepHATHBHBIE,
OCO3HAHHO BBHIOMpaTh Hanbosee F3((HEeKTUBHBIE CITOCOOBI pelIeH s YUeOHbIX U MO3HABATEIbHBIX 3a/1a4;

v\ yMeHHE COOTHOCHTH CBOM JEHCTBUS C IUIAHUPYEMBIMH DPE3YJbTATAMH, OCYHIECTBIIATH KOHTPOJb
CBOEH JESTEIbHOCTH B TMpOIECCe JOCTHXKEHHS pe3ysibTaTa, ONpeAessTh CIOCOObI AeHCTBUH B pamkax
MIPeIJIOKEHHBIX YCIOBHUM U TpeOOBAaHU, KOPPEKTUPOBATh CBOU JIEHCTBHUS B COOTBETCTBUU C U3MEHSIOIIEHCS
CUTYyaLUEH;

v yMeHHE OIIEHHWBAThH MPABHJILHOCTH BBINOJHEHHs YYeOHOM 3a/1auu, COOCTBEHHbBIE BO3MOXKHOCTH €6
peleHus;

v BIIQJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOIIEHKH, TIPUHATHS pENIEHHH W  OCYIIECTBICHUS
OCO3HAHHOTO BBHIOOPA B y4eOHOM U MO3HABATEIBHOMN JIEATEIILHOCTH;



v\ yMeHHE  OmpeNeisTh  IIOHATHs,  CO3/JaBaTh  OOOOINEHMS,  YCTaHABIUBATH aHaJIOTUH,
KJIacCU(UIUPOBATh, CAaMOCTOSITEIbHO BbIOMpaTh OCHOBAaHUS W KpUTEpUM s KiacCU(UKaLUH,
YCTaHABJIUBATh IPUUYUHHO-CIIECICTBEHHBIE CBS3M, CTPOUTH JIOTHUYECKOE PACCYXKICHHUE, YMO3aKJIIOUCHHE
(MHIYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOJIBI,

v\ yMeHHE CO03[aBaTh, MPUMEHATh W MPEOOPAa30OBBIBATL 3HAKA M CHMBOJIBI, MOJEIH W CXEMbI IS
pelieHrs yueOHbIX U M03HABATEIbHBIX 33/1a4; CMBICTIOBOE UTECHUE;

v yMeHHEe OpraHM30BbIBATh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C YYHTEIEM H
CBEPCTHHUKAMHM; pabOTaTh HHAUBUAYAIBHO U B TPYIINE: HAXOIUTH o0lIee pelieHre U pa3peiatb KOH(PIUKTHI
Ha OCHOBE COTJIACOBAaHUS MO3UIMKA M y4€Ta MHTEPECcOB; (HOpMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh
CBOE MHECHHUE;

v/ yMeHHE OCO3HAHHO HCIIOJIL30BAaTh PEUYEBBIC CPEICTBA B COOTBETCTBHH C 3a/a4eil KOMMYHHUKAIIUH ISt
BBIPQKEHHUSI CBOUX YYBCTB, MBICICH M MOTPEOHOCTEH; IJIAHUPOBAHUS U PETYISIIUN CBOEH AEATEeIbHOCTH;
BJIAJICHUE YCTHON M MMCbMEHHON PEUYBI0, MOHOJIOTUYECKOW KOHTEKCTHOM PEYBIO;

v' (OpMHpPOBAaHHE W pa3BUTHE KOMIIETEHTHOCTH B 00JaCTH HCIOJIb30BaHHUS HMH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee MKT— komneTeHun);

v (hopMHUpPOBaHKE ¥ Pa3BUTHE IKOJOTHYECKOTO MBIILICHHS, YMEHHE IIPUMEHATH €0 B TI03HABATEILHOM,
KOMMYHHMKATUBHOM, COLIMATIbHON MTPAKTUKE U MPOPECCUOHAIBHON OPUEHTALIUH.

Ilo3nasamenvnvie:

v’ [IepeBOIUTH MPAKTHUYECKYIO 3a/1auy B yUEOHYIO;

v hopMyIHpoBaTh y4eOHO-TIO3HABATEIBLHYIO 33/1a4y, OOOCHOBBIBATH €€ YUEOHBIMU MOTPEOHOCTSIMH H
MOTHBaMH, BBIIBUHYTBIMH MIPOOJIEMaMHU U TIPEJIOKECHUSIMH,

v/ CaMOCTOATENLHO COCTABIISThH AJITOPUTM (HIJIM €r0 9acTh), KOHCTPYHPOBATh CIIOCO0 PElIeHHs yIeOHOM
3a/1a4u;

v’ BBIOMPATh METOBI IO3HAHUS OKPYKAIOILETO MUPA;

v\ aHanM3upoBaTh TpeOyeMoe COJECpIKaHWE, pasiudarb ero  (aKTHYECKYHd W OLIEHOYHYIO
COCTABJIIOLIYIO;

v’ IIPOBOJUTS OIIBIT, SKCIIEPUMEHT TI0 CAMOCTOATEIBHO COCTABICHHOMY IUIAHY;

V' (opMyaupoBarh 0000IIEHHS U BBIBOALI [0 PE3yIbTaTaM MPOBEICHHOIO HAOIIOJEHUS, OIbITA,
HCCIIEA0BAHUS;

v/ TIpe3eHTOBATh MOJYYEHHbIE PE3YIBTATHI OIBITHOM, SKCIIEPUMEHTAILHOM WM UCCIIE0BATENBCKOMN
NEATEIIbHOCTH;

v’ HUCIOJIB30BAaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA sl IPECTaBIEHHsT MHPOPMAIMU U CO3IaHUsI
HECJIOKHBIX MOJIeNiel N3y4yaeMbIX 00BEKTOB;

v peo0pa3oBBIBATE MPEIOKEHHBIE MOJEIHM B TEKCTOBEIM BApHAHT NPEACTABICHHS HMHGOPMAIIUU U
MIPOBOAMUTH OOpaTHBIC ACHCTBHUS.

Ilpeomemmnuvie:

1. B nosuasamenvhou cghepe:

v/ 3HaHWeE OIpeJIe/eHHI H3YYEHHBIX TIOHATHIA;

v\ yMEHHE OIUCHIBATh JIEMOHCTPAIIMOHHBIE M  CAMOCTOSATEIBHO TPOBEICHHBIE XHMHYECKHE
SKCHEPUMEHTBI, UCTIOJIB3YSl JJIsl ITOTO POIHOM SI3bIK U SI3bIK XUMUU;

v\ yMeHHE pa3Iuyarh HM3YYEHHBIE KIACCHl HEOPTaHMYECKMX COEIMHEHHWM, IPOCThIE M CIIOKHBIE
BEIIECTBA, XUMHUYECKHUE PEAKIIUH, ONTUCHIBAThH HX;

v\ yMeHHe KIacCH(HUIUPOBATh HM3YYEHHBbIE OOBEKTHI W SBJIEHHSA; CIOCOOHOCTH JelaTh BBIBOIBI U
YMO3aKIIO4YeHNUs U3 HAOIIOeHUM, N3yYEeHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA
HEU3YUYEHHBIX BEIIECTB MO aHAJIOTUU CO CBOMCTBAMU M3YUYEHHBIX;

v\ yMEHHE CTPYKTYpHpOBATh M3y4EHHBIM MaTepual U XUMHYECKYH WH(OPMAIMIO, MONYyYEHHYIO H3
JIPYTUX UCTOYHUKOB;

v yMeHHe MOJIEUPOBATH CTPOCHHUE ATOMOB JJIEMEHTOB 1-3 MepHOI0B, CTPOEHHE TIPOCTHIX MOJIEKYIT;

2. B yennocmmo-opuenmayuonnoii cghepe:

v\ yMeHHME aHAJIM3UPOBATH W OLEHWBATH MOCIEACTBUS Ui OKPYKAIOIIEH Cpeabl OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKOMN BEIECTB;

3. B mpyoosoti chepe:



v (hopMUpPOBaHKE HABBIKOB IPOBOANTH XUMHYECKHI SKCIIEPUMEHT;
4. B cghepe bezonacnocmu scusHedesmensbHOCmu.:

v yMEHHE pa3n4aTh ONACHbIE U OE30IIaCHBIE BEIIECTBA,;

v yMeHHE OKa3blBaTh IEPBYIO MOMOLIb MIPU OTPABJIECHUAX, 0KOIaX M JAPYTMX TPaBMax, CBS3aHHBIX C
BEIIECTBAMH U JJA0OPATOPHBIM 00OPYIOBAHUEM.

B pesynbrate W3ydeHHs XWMHH OOYyYaroIIMECs HAydaTcsl XapaKTepPH30BaTh OCHOBHBIC METOJIbI
MO3HAHUS: HAOIOICHNE, U3MEPEHHUE, IKCIICPUMEHT, ONKMCHIBATH CBONCTBA TBEP/BIX, JKUIKUX, Ta3000pa3HbIX
BEIIECTB, BBIICIASA UX CYIICCTBEHHBIC TPHU3HAKH.

OHU CMOTYT 0CO3HAHHO HCIIOJIh30BaTh 3HAHUS PACKPBIBATH CMBICI OCHOBHBIX XHMHYECKHUX MOHSITHIA
«aTOM», «MOJIEKYJIa», <«XHMHUYECKHHA JJEMEHT», «IPOCTOE BEUIECTBO», «CIOKHOE BEIICCTBOY,
«BAJICHTHOCTHY», «XUMHUYECKAs PEAKIUs», HMCIOIb3YyS 3HAKOBYIO CHUCTEMY XHUMHUU PACKPBIBATH CMBICI
3aKOHOB COXPAaHEHUS MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYIISIPHON TEOpUH, pa3inyaTh
XUMHUYECKHUE U QU3NYECKUE SBIICHHUSI, HA3bIBATh XUMUYCCKUE SJICMCHTEHI.

BbINyCKHUK HAYYUTHCH:
-OIpeeNATh COCTAB BEILECTB 110 UX (opMyiiam;
- ONPEEINIATh TUIl XUMUYECKUX PEaKLUi;
-Ha3bIBATh IPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIU;
-BBIBIIATh NPU3HAKHU, CBUJIETEIIbCTBYIOUINE O MPOTEKAaHUM XUMUYECKOW pEaKLUU MPHU BbINOIHEHUU
XMMHYECKOTO OIIBITA;
-COCTaBJIATH (DOPMYITBI OMHAPHBIX COCTMHCHUI;
-COCTaBJIATh YPAaBHEHUS XUMUUECKUX PEaKLU;
-co0roAaTh NMpaBuia 6e30nacHoi paboThI IPHU MPOBEIEHUH OIBITOB;
-110J1b30BaThCs JTAOOPATOPHBIM 000PYI0BAaHUEM U OCYAOM;
-BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;
-BBIYMCIIATH MAaCCOBYIO JIOJII0 XMMHUYECKOT0 3JIEMEHTA 10 (POpPMYJIe COEIUHEHNUS;
-BBIYUCIISITh KOJIMYECTBO, 0OBEM MJIM MAacCy BELIECTBA [0 KOJIMUYECTBY, 00bEMY, Macce peareHTOB WU
MIPOJYKTOB PEAKIUY;
-XapaKTepHU30BaTh (PU3MUECKUE U XUMUUECKHE CBOICTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOAOPOIA;
-110J1y4aTh, COOUPATh KUCIOPOJ U BOJOPOL;
-pacro3HaBaTh ONBITHBIM IIyTEM ra3000pa3Hble BELIECTBA: KUCIOPO/I, BOJOPO;
-pacKphIBaTh CMBICI 3aKOHa ABOTaipo;
-pacKpbIBaTh CMBICI IOHATHH «TEIIOBOM Y3PPEKT peakuumny», «MOJIIPHbII 00BeM»;
-XapaKTepru30BaTh (PU3NUECKUE U XUMUUECKHUE CBOMCTBA BOJIBI;
-pacKphIBaTh CMBICI ITIOHATHUS «PacTBOPY;
-BBIYMCIIATH MAaCCOBYIO JIOJII0 PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;
-IIPUTOTOBJIATH PACTBOPBI C OIPEAEICHHON MacCOBOM J1OJIEN paCTBOPEHHOTO BEIIIECTBA;
-Ha3bIBATh COEIMHEHUS U3YUEHHBIX KJIACCOB HEOPraHNYECKHUX BEIIECTB;
-XapaKkTepHU30BaTh PU3NUECKUE U XMMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBaHHI, COJICI,;
-OIPENENATh IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUN;
-COCTaBJISATH (DOPMYJIbl HEOPTaHUYECKUX COETMHEHUI U3yYEHHBIX KJIaCCOB;
-IPOBOJIUTH OIIBITHI, MOATBEPKAAIOINE XUMHUECKNE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKHX
BEIIECTB;
-pacno3HaBaTh OIBITHBIM ITYyTEM PACTBOPBI KUCJIOT U LIEN0YEH 10 U3MEHEHNIO OKPACKU UHIUKATOPA;
-XapaKTepU30BaTh B3aMMOCBA3b MEXKIY KIacCaMH HEOPTraHUYECKUX COCTUHEHMIA;
-packpbiBath cMbIca [Iepuoguueckoro 3akona I.11. Menneneesa;
-00BSICHATh (PU3NYECKUN CMBICT aTOMHOTO (ITOPSIKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMEPOB
IpYIIIBLI ¥ iepuoja B nepuogudeckoit cucreme .M. Menneneesa;
-00BSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CTPOEHUS! aTOMOB, CBOMCTB 3JIEMEHTOB B IPEJENax MajbIxX
IIEPUOJOB U IIABHBIX MOJAIPYIIIL;



-XapaKTepru30BaTh XUMUYECKUE FJIEMEHTHI (OT BOAOPOJA 0 KajblMs) HA OCHOBE UX MOJOXKEHHS B
nepuoanueckoit cucreme /.M. MenzaeneeBa 1 0COOEHHOCTEH CTPOCHUS MX aTOMOB;

-COCTaBJISITh CXEMbI CTPOECHHUsI aTOMOB NiepBbIX 20 arieMeHToB nepuoanueckoi cucremsl J.1. Menneneena;
-pacKpbIBaTh CMBICI MOHATHM: «XUMHUYECKASI CBSA3BY, «AJIEKTPOOTPUIIATEIIBHOCTDY;

-XapaKTepU30BaTh 3aBUCUMOCTh (PH3UIECKIX CBOMCTB BEIIECTB OT THITA KPUCTAJUTHUECKOMN PEIICTKY;
-ONpeeIATh BUJL XUMUYECKOUN CBA3M B HEOPTaHUYECKUX COCIMHEHUSIX;

-n300pakaTh CXeMbI CTPOCHUSI MOJIEKYII BEIIECTB, 00pa30BaHHBIX PAa3HBIMH BHIAMU XUMUYECKUX CBS3EH;
-pacKpbIBaThb CMBICII TOHSITUH «UOH», «KAaTHOH», «AHHOH», <DJICKTPOJIMUTHIY, «HEIJICKTPOIUTHIM,
(QNEKTPOJIUTHYECKAsT  JUCCOIMAIUA», «OKHCIHUTENb», «CTENEHb OKHUCIEHUS»  «BOCCTAHOBUTEINbY,
«OKHCJICHHE», «BOCCTAHOBIICHHEC,;

-OIPEEIISTh CTETIEHb OKUCIICHHS aTOMa 3JIEMEHTA B COCIMHEHUU;

-pacKpbIBaTh CMBICII TEOPUH AIEKTPOIUTUUECKON TUCCOLMAINN;

-COCTaBJISATh YPABHEHUS AJIEKTPOJUTHUECKON JUCCOLMALIMMI KUCIIOT, IIEJIIOYEHN, COJIEH;

-00BSACHATH CYIIHOCTD MPOIIECcca AICKTPOJUTUUECKON JUCCOIMAIIMN U PEAKIIM HOHHOTO OOMEHA;
-COCTABJISITH MTOJIHBIE U COKPAIICHHBIE HOHHBIC YPAaBHEHUS PeaKIIi OOMEHA;

-OIPECIISITh BO3MOXXHOCTD IMMPOTEKAHUS PEaKIMii HOHHOTO OOMEHa;

-IIPOBOIUTH PEAKIIMH, TOATBEPHKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IUYHBIX BEIIECTB;

-OMpPEeNeIATh OKUCIUTENb U BOCCTAHOBUTEIIb;

-COCTaBJIATh YPaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

-Ha3bIBaTh (DAKTOPHI, BIHUSIONINE HA CKOPOCTh XUMHYCCKOU PEAKIIHH;

-KJ1accu(OUIMPOBATh XUMHUSCKUE PEAKIIMH 110 PA3IUYHBIM IPU3HAKAM;

-XapaKTepru30BaTh B3AUMOCBSI3b MEXKY COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIOB;

-IIPOBOJIUTH OIBITHI IO TTOJTYYCHUIO, COOMPAHHIO M N3YICHUIO XUMUYECKIX CBOMCTB ra3000pa3HbIX BEIICCTB:
YIJIEKHUCIIOTO T'a3a, aMMHUaKa;

-pacrio3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIC BEIIECTBA: YTICKUCIbIN ra3 U aMMHAK;

-XapaKTepr30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOEHUEM U CBOMCTBAMU METAJIOB;

-OLICHUBATh BIUSHUE XUMHUUECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPTaHU3M YeJIOBEKa;

-TPaMOTHO 00paIIaThcs ¢ BEMIECTBAMU B TTOBCETHEBHOM JKU3HU

-OTPEENSITh BOBMOXXHOCTh MPOTEKAHUS PEaKIUid HEKOTOPBIX MPEACTABUTEICH OPraHMYECKUX BEIIECTB C
KHCJIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAHUSIMH, TAJIOT€HAMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:
- BBIABUTATh U MPOBEPATH SKCHEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKHX CBOMCTBaX BELIECTB Ha OCHOBE HUX
COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE PEAKIMH, O XapaKTepe U HpPOAyKTax
Pa3IMYHBIX XUMHUECKUX PEaKIINii;
- XapaKkTepu30BaTh BELIECTBA [0 COCTAaBY, CTPOCHUID U CBOWMCTBAM, YCTAaHABIMBAaTb IPUYHUHHO-
CJIEICTBEHHBIE CBSI3M MEXKIY JaHHBIMH XapaKTEepHUCTUKAMHU BEIIECTBA;
- COCTaBJIATh MOJIEKYJISIPHBIE U MTOJIHbIE HOHHBIE YPABHEHMS [TO COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;
- IPOTHO3UPOBATh CIIOCOOHOCThH BEIIECTBA MPOSBISATH OKUCIUTEIbHBIE NI BOCCTAHOBUTENBHBIE CBONMCTBA C
YUETOM CTENEHEN OKUCIEHUS 3JIEMEHTOB, BXOSLIMX B €r0 COCTaB;
- COCTaBJISITh YPAaBHEHUS PEaKUii, COOTBETCTBYIOIINX MOCIEA0BATEIHbHOCTH MPEBpAIlleHU HEOPTaHUYECKUX
BELIECTB Pa3JINYHbIX KJIACCOB;
- BBIJIBUTaTh U MPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bI O PE3yJIbTaTaX BO3ACHCTBUS Pa3IMYHBIX (DaKTOPOB
Ha U3MEHEHUE CKOPOCTU XUMUYECKON peaKuy;
- HCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS JJISl SKOJIOTUYECKH IPAMOTHOTO MOBEICHUS B OKPYKAIOIlIel cpee;
- HCIIONIb30BaTh NMPUOOPETEHHbIE KJIIOUEBbIE KOMIIETCHIIMU TPH BBINOJHEHUM TPOEKTOB U y4eOHO-
MCCIIEIOBATENbCKUX 3a/1a4 M0 U3YYEHHIO CBOWCTB, CIIOCOO0B MOMyYEHUS M paclO3HABAHMSI BEILIECTB;
- 00BEKTHUBHO OLIEHUBATh HH(POPMAIIMIO O BEIIECTBAX U XMMUYECKUX ITPOIeccax;
- KPUTHYECKH OTHOCHUTHCS K IMCEBOHAay4YHOU MH(pOpManuu, HeT0OpOCOBECTHON peKsiaMe B CPeICTBAX
MaccoBOM HH(pOpMAINH;
- 0CO3HaBaTh 3HAUYE€HUE TEOPETUUYECKUX 3HAHUM MO XUMHH ISl TPAKTHYECKOHN 1eATeIbHOCTH YeJIOBEKa;
- CO3/1aBaTh MOJIEJIM U CXEMBI JUISI pEellIeHHUs y4eOHBIX U MO3HABATEIbHbIX 33/1a4;



- MIOHUMATh HEOOXOIUMOCTh COOTIOCHHUSI TPEITMCAHU, TPeIJIaraéMbIX B MHCTPYKIIHSIX IO UCTIOJIB30BAHUIO
JIEKapCTB, CPENICTB OBITOBON XUMHH.

COJAEP)KAHUE YYEBHOI'O IPEIMETA.

KJIacc.
Beenenne (5 yacos).

Ilpeomem xumuu. MeTonpl NMO3HAHUS B XMMHHU: HAOJIOJEHHUE, HKCHEPUMEHT, MOJEIMPOBAHUE.
HcTouHnkr XUMUYECKOi nH(pOpMaIny, ee OIyYeHNE, aHAJIN3 U MIPEJICTaBICHHE €ro pe3yabTaToB.

Ilonamue o xumuueckom nemenme 1 HopMax €ro CylecTBOBaHHs: CBOOOJHBIX aTOMax, MPOCTHIX
U CJIOKHBIX BEILIECTBAX.

Ilpespawenusn geujecme. OTanune XUMUUYECKUX peakuil OT GU3NYECKUX SIBICHUM.

Pone XxuMum B jxu3HU YenoBeka. Xemoduaus u xemopoOus. Kpatkue cBeneHus U3 HCTOPUH BOZHUKHOBEHHUS
U pa3BUTHS XUMHUU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJIIEHUM XMMHUYECKOM Hayku — paborel M. B.
JlomonocoBa, A. M. bytiieposa, /[. 1. Menneneesa.

Xumuueckaa cumeoauka. 3HAKM XUMHYECKHX DJJIEMEHTOB M IIPOMCXOXKICHUE HX Ha3BaHUIL.
Xumnueckue popmyinel. Manexcer u kodpunuentsl. OTHOCUTENBHBIE aTOMHAS U MOJICKYJISIPHAS MacChl.
IIpoBeneHue pacueToB MacCOBOM JA0JIM XMMUYECKOT'0 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (pOpPMYJIbI.

Ilepuoouueckaa cucmema xummnueckux snemeHToB Jl. W. MenzeneeBa, ee CTpyKTypa: Majble U
OosplIMie TEpPHOAbI, TPyNIbl W moiarpymmsl. Ilepuonnveckas cucreMa Kak CIPAaBOYHOE IOCOOHME IS
IIOJIyYEHUS CBEACHUM O XUMUYECKUX JIEMEHTaX.

/emoncmpayuu.

1. Monenu pa3nu4HbIX MPOCTHIX U CIIOKHBIX BELIECTB.

2. Konneknust CTeKITHHOW XUMHUYECKOU MTOCY/IBI.

3. Konnekuus maTepuanoB U U3A€IMIA U3 HUX HA OCHOBE JIFOMUHUS.

4. B3zaumojieiicTBUE MpaMopa C KUCJIOTON ¥ IOMYTHEHUE U3BECTKOBOM BOIBI.

Jlabopamopuwie padomeui.

1. CpaBHEeHME CBOMCTB TBEPBIX KPUCTAJUIMYECKUX BEILIECTB U PACTBOPOB.

2. CpaBHEHHUE CKOPOCTH MCTIapEHUs BOJIbI, OIEKOJIOHA U 3TUJIOBOrO CIHUPTa ¢ (PUIBTPOBAIBLHON Oymar.
Ilpakmuueckue padomeoi.

1. TlpaBuna TexHuku Oe30macHOCTH MpU paboTe B XUMHUYeckoMm KaOuHete. [Ipuemsbl oOpaieHus c
n1a00paTOpHBIM 000pYIOBAaHUEM M HarpeBaTeIbHBIMU IPHOOpaMH.

ATOMBI XHMHYECKHX 3JIeMeHTOB (8 4acoB)

Amombl xak GopMa CYIIECTBOBAHUS XHMHYECKHUX 3J1eMEHTOB. OCHOBHBIE CBEIEHHUS O CTPOCHHHU
aToMOB. JlokazarenbcTBa CIOKHOCTH cTpoeHus aromoB. OmnbiTel Pesepdoppa. IlnanerapHas mozenb
CTPOEHHS aToMa.

Cocmae amomuwix sdep. NPOTOHbI, HEUTpoHBL. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MOHATHH «TIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAs aTOMHas Macca». VM3MeHeHHe uucia MpOTOHOB B sIpe
aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX 3JIEMEHTOB.

M3MeHeHne uucia HEUTPOHOB B sA1ape aromMa — oOpa3oBaHue u30TONOB. COBpEeMEHHOE OIpeseieHne
MOHATHS «XUMUYECKUH 371eMeHT». M30TOMbI Kak pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHUYECKOT'0 3JIEMEHTA.

Inexmponsi. CTpoECHNE dIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB MAJIbIX MEPHOJOB.
[TonsiTHE 0 3aBEpIIIEHHOM JIEKTPOHHOM YPOBHE.

Ilepuoouueckana cucmema xumudeckux sieMeHToB JI. M. MenzaeneeBa M CTpOEHHE aTOMOB,
(bu3nyecKuil CMBICT MOPSIIKOBOIO HOMEpa 3JIEMEHTa, HOMepa IPYIIIbl, HOMEpa Mepuoa.

H3menenue uucna 31eKmpoHo06 Ha BHEITHEM JJIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3JIEMEHTa
— 00pa3zoBaHue MOJOKHUTENbHBIX U OTPULIATENBHBIX MOHOB. VMOHBI, 00pa3oBaHHbIE aTOMaMH METaIOB U
HeMeTaJsIoB. [IpudrHBI N3MEHEHHSI METAIUIMUECKUX M HEMETAJNIMYECKUX CBOMCTB B IEPUOJAX U IpyMIax.
O6pazoBanue OuHapHBIX coeauHeHUM. [loHsTHEe 00 WMOHHOW CBsI3M. CxemMbl OOpa30BaHUS MOHHOW CBSI3H.
B3aumopeiicTBue aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEX]y CO00M — 00pa3oBaHUE JBYXaTOMHBIX MOJEKYJ
NpOCTHIX BemiecTB. KoBaneHTHast HEMOsipHask XUMUYeCKast CBSA3b. DJIEKTPOHHBIC U CTPYKTYPHbIE (POPMYJIBI.



B3aumooeiicmeue amomoe nHememannoe Mexny coboii — oOpa3oBaHuE OMHAPHBIX COCTUHEHUI
HEMETAJUIOB. ODJEKTPOOTpULIaTENbHOCTh. KoBaneHTHast mojspHast cBs3b. [loHsATHE O BaJE€HTHOCTH Kak
CBOWMCTBE aTOMOB 00Opa30BLIBaTh KOBAJICHTHBIE XHMHUeckue cBs3u. CocrtaBieHue ¢GopmMyn OWHAPHBIX
COCIMHEHHH 10 BaJICHTHOCTH. HaxoxkeHne BaJICHTHOCTH 110 (hopMyIsie OMHAPHOTO COCTUHCHHUS.

B3aumooeiicmeue amomos memainioe Mexay coboii — oOpazoBaHUE METALNTUIECKUX KPUCTAJUIOB.
[ToHsiTHE O METAINIMYECKOM CBSI3H.

Hemoncmpayuu.

Mogenu aToOMOB XMMUYECKUX IeMEHTOB. llepronnueckas cucreMa XUMUYecKux anemeHtoB J[. .
MenneneeBa (pa3uaHbie GOPMBI).

Jlabopamopuwie pabomeui.

3. MonenupoBaHue MPUHIIKAIA ACHCTBHS CKAHUPYIOIIET0 MUKPOCKOIIA.

4. VzrotoBneHue Moiesiel MoJIeKyJl OMHApHBIX COSIUHEHUH.

IIpocThie BemecTBa (6 YacoB)

Ilonoswcenue memannos u nememannog B Illepruoaguyeckoil cucTeMe XuMHUYeCKUX 3iaeMeHToB J[. U.
MenpeneeBa. Baxueiiine mpocThie BeleCTBa — METAUIbI (KEeTe30, AMIOMUHUMN, KalbIMi, MarHUMi, HATPHIA,
kanui). OOmme (¢u3nueckue CBONCTBA MeTaIoB. BaxHeilline mnpocTble BellecTBa-HEMETALIbL,
o0Opa3oBaHHBIE aTOMaMH KHCIOpPOJAa, BOAOPOAa, a3oTa, cepbl, docdopa, yriaepoma. MoJekylbl MPOCTHIX
BELIECTB-HEMETANIOB — BOJIOPO/1a, KUCIOPO/a, a30Ta, rajloreHoB. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K OOpa30BaHHIO HECKOJBKUX MPOCTHIX BEHIECTB —
aniomponusn. AnnorpomnHble MoAudUKauuMu  Kuciopoga, ¢docdopa, onoBa. Merauidyeckue U
HEMETaJJINYECKHE CBOMCTBA MPOCTHIX BelECTB. OTHOCUTENBLHOCTD 3TOTO MOHSTHSL.

Yucno Aeozaopo. Konuuecmeo eewecmea. Monb. MomnspHas wmacca. MoJspHBI  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIMHULIBI U3MEPEHUS KOJIMUYECTBA BEUIECTBA — MUJLIMMOJb U KHJIOMOJIb,
MUJUIAMOJIIDHAS ¥ KWJIOMOJIIpHAsT MacChl BEIECTBA, MHUIMMOJSPHBIA M KUJIOMOJISPHBIA OOBEMBI
ra3oo0pa3HbIX BellecTB. PacyeTbl ¢ HMCHOJIB30BaHUEM MOHITHM «KOJIMYECTBO BEILIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIN 00BbEM ra3oB», «4UCI0 ABOTaJAPO».

Hemoncmpayuu.

[Tonyuenue o3zona. OOpas3ibl 0€10ro U ceporo ojoBa, 0enoro u kpacHoro ¢ocgopa. Hexkotopsie MmeTansl u
HEMETAIlJIbl C KOTMYECTBOM BeriecTBa 1 Moib. MonspHbIid 00beM ra3000pa3HbIX BEIIECTB.

Jlabopamopuwie pabomeui.

5. O3HaKOMJIEHHE € KOJIUIEKIIUEI METaIOB.

6. O3HaKOMJIEHHE C KOJIJIEKI[MEH HEMETaIOB.

CoenuHeHHs XHMUYECKHX 3jieMeHTOB (14 yacoB)

Cmenenv oxucnenus. CpaBHEHHE CTENEHU OKHUCJICHHUS M BaJeHTHOCTU. OmpeneneHue CTereHH
OKHCIIEHHUs JIEMEHTOB B OMHapHBIX coeanHeHusax. CoctaBieHune GopMyn OWHAPHBIX COCTUHEHHM, 0OImIui
crmoco0 uX Ha3BaHUH.

Bbunapuvie coedunenus memannoe u HeMemannog. OKCUIbL, XIOPUABI, CYIbGUABI U TIp.
Cocranenue ux GopMyiI.

bunapnvie coeounenus nememannog: OKCHUJbI, JETY4YUE€ BOJOPOJHBIE COCIUHEHHS, UX COCTaB M
Ha3BaHus. [IpeacTaBuTeny OKCUAOB: BO/A, YIIAEKHUCIBIN Ta3, HETalIeHas u3BecTh. [IpeacTaBuTeny TeTyqanx
BOJOPOJAHBIX COEIMHEHUI: XJIOPOBOAOPO/I U aMMHUAK.

Ocnosanusa, X cOCTaB M Ha3BaHus. PacTBOpuMOCTh OcHOBaHUM B Boje. [IpencraBuTenu menouei:
THIPOKCHJIBI HATPUS, Kanus U Kanbius. [loHsTHEe 00 MHANKATOpaX U KAYECTBEHHBIX PEaKIIUsIX.

Kucnomwr, nx coctaB u HazBanusa. Kiaccudukanus xucior. [IpeactaBurenn KHUCIOT: CepHas,
coJisiHast, a3oTHas. [loHsTue o mkane kuciaotHocTH (mkana pH). I3MeHeHrne okpacku MHAUKATOPOB.

Conu KaK IPOU3BOAHBIE KHCIOT U OCHOBAHHUI, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH COJIEN B BOJE.
[IpencraButenu cojeit: xyuopun Hatpus, kapboHat u Qocdar kanbuus. AMOppHBIE U KPUCTAJUTHUECKUE
BEIIECTBA.

Mexncmonekynaphnule e3aumooeiicmeusn. TUTIBI KPUCTATMIECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTB
BEILIECTB OT THUIOB KPUCTAIUTMYECKUX PEIIETOK.
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Yucmole éewecmea u cmecu. IIpuMepsl KXUAKHX, TBEPABIX U ra3zoo0pasHbix cmecell. CBoiicTBa
YUCTBIX BEIIECTB M cMmeceil. X cocraB. MaccoBasg M oObeMHas JOJM KOMIIOHEHTa cMecu. Pacuersl,
CBSI3aHHBIE C UCTIOJIb30BAHUEM MOHSITHS «OJISI.

Jemoncmpayuu.

OO0pa31bl OKCHJIOB, KUCIIOT, OCHOBaHUM U coiel. Mozenn KpUCTAJUTMUECKUX PELIETOK XJI0pHIa HaTpus,
anmasa, okcuaa yriepoaa (V). KuciotHo-menoynbie HHANKATOPbI, U3MEHEHHE UX OKPACKH B Pa3IHUYHBIX
cpenax. YHUBEpCAIbHBIM HHIMKATOP U U3MEHEHHE €r0 OKPAaCKH B pa3inuuHbIX cpenax. [lkama pH.
Jlabopamopnusie pabomot.

7. O3HaKOMJIEHHE C KOJIJIEKL[MEN OKCHJIOB.

8. O3HakoMJIEHHE CO CBOMCTBAMU aMMHaKa.

9. KauecTBeHHas1 peaklnsi Ha yTIIEKUCIIBIH ras3.

10. Onpenenenne pH pacTBOpOB KUCIOTHI, II€I0YU U BOJBI.

11. Onpenenenune pH TMMOHHOIO U SI0JJOUHOTO COKOB Ha CPE3€ IJI0/I0B.

12. O3HakomIieHUE ¢ KOJUIEKIIUEH Coe.

13. O3HakoMJIeHHE C KOJUIEKLIMEH BEUIECTB C Pa3HbIM THIIOM KPHCTATMYECKOH pemieTku. M3rotoBieHnue
MOJEJIed KPUCTAIIMYECKUX PEIIETOK.

14. O3HakomiteHHE C 00pPa3IOM TOPHOM MTOPOIHI.

H3menenus, npoucxoasiime ¢ Bemecramu (15 yacon)

Ilonamue aenenuil, CBI3aHHBIX C U3MEHEHUSIMU, IPOUCXOISIIIIUMHU C BELIECTBOM.

SIBneHus1, CBS3aHHbBIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BEILECTBA IPHU MOCTOSHHOM €ro
cocraBe, — ¢pusuueckue aenenus. Pu3NUecKue SBICHHUS B XUMHUM: AUCTHWILUISALHUS, KPUCTAILIU3ALMS,
BBIMIAPHBAHNE M BO3TOHKA BEIIECTB, (DMIBTPOBAHUE U ICHTPH(PYTUPOBAHHE.

SIBneHus, cBA3aHHBIE C M3MEHEHHMEM COCTaBa BEIIECTBA, — Xumuyeckue peaxyuu. llpusHaku u
YCIIOBUSI IPOTEKAHUS XUMUYECKUX peakiuil. Bolaenenue TemaoTel U cBeTa — peakuuu ropenus. [lonstue
00 3K30- U SHAOTEPMHUUYECKUX PEAKIIHSIX.

3akon coxpamenus maccol geujecme. XUMUYECKHE ypaBHEHHUS. 3HAYCHUE MHAEKCOB U
koa¢dunmentoB. CocTapneHNe ypaBHEHUN XMMHUUYECKUX peakiuii. PacueTsl Mo XMMHUYECKUM YpaBHEHHSIM.
Pemenue 3a7au Ha HaxXOXK/JIEHUE KOJIMYECTBA, MacChl MM 00beMa MPOAYKTA peakliy 110 KOJIMYECTBY, Macce
Wi 00beMy HMCXOIHOTO BellecTBa. PacueTsl € MCIOJNB30BAaHUEM MOHATUS «JIOJS», KOTJa HCXOIHOE
BELIECTBO JaHO B BHUJE pacTBOpa C 3aJaHHOW MaccOBOH J10JIe pacTBOPEHHOI'O BEIIECTBA WIJIM COJIEPIKUT
OIIPEAEIIEHHYIO JOJII0 TPUMECEH.

Peakyuu paznoycenun. llpencraBieHue O CKOPOCTH XMMHMUECKHUX peakuuid. Katanuzaropsl.
DepMEHTBI.

Peakuyuu coedunenusn. Karanuruueckrue U HEKaTAIUTUYECKUE PEAKIMH, 0OpaTUMble U HeoOpaTUMBbIe
peaxkuuu.

Peakyuu 3ameujenusn. P aKTUBHOCTM METAJIOB, €0 HCIIOJI30BAHME JUIsl MPOTHO3UPOBAHUS
BO3MOKHOCTH TPOTEKAHHUS PEaKIUHd MEXAYy MeTallaMd M KUCIOTaMH, PEaKIUi BBITECHEHHUS OJHUX
METAJUIOB M3 PACTBOPOB HX COJIEW APYruMU MmeTtauiamu. Peakuuu ooOmena. Peakuun HEWTpaau3alvu.
VYcnoBust MpOTEKaHMsI peakiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunvl Xumuueckux peakyuil Ha npumepe ceoiicme 600vl. Peakuysi paznoXeHuss — 3JIEKTPOIU3
BozAbl. Peakunu coeauHEHHs — B3aMMOJEHCTBHE BOJABI C OKCHUIAMHM METAIOB M HEMETAJUIOB. YCJIOBHE
B3aUMOJICVCTBUS OKCHJIOB METAJIOB M HEMETAJUIOB € BOJIOMW. [ToHsTHE «TMAPOKCHIBI». Peakiuu 3aMereHus
— B3aUMO/IeHiCTBHE BOJIBI C MeTaJUIaMu. Peakuinn oOMeHa — I'HIpOJIu3 BELIECTB.

Jemoncmpayuu.

[Tpumepsr pusnueckux sBJICHHN: a) UIaBjieHue napaduna; 0) BO3roHKa Woja win OCH30MHOW KHCIIOTHI; B)
pacTBOpEHHE OKpAIIEHHBIX coliel; T') nuddy3ust TyMHUCTHIX BEMIECTB C TOPAIIEH JTaMIIOYKH HaKaJTUBaHUS.
[Ipumepsl XUMHUECKUX ABJIEHUHN: a) ropeHue MarHus, ¢ocdopa; 0) B3aUMOJEHCTBUE COJITHON KHCIOTHI C
MpaMOpOM WJIM MeNIoM; B) monydeHue ruapokcuna meau (II); r) pactBopeHHe MOTYYEHHOTO THAPOKCHIA B
KHcHoTax; 1) B3aumojeiictBue okcuaa meau (II) ¢ cepHoll KuCIOTONM Mpu HArpeBaHWM; €) Pa3IOKEHHE
MepMaHraHaTa Kajius; 5K) pa3lioKeHUe MEePOKCUIa BOAOPOAa C MOMOIIBIO JUOKCHA MapraHiia U KaTajias3bl
KapTodens Ui MOPKOBH, 3) B3aMMOJICHCTBHE pa30aBICHHBIX KUCIOT C METaJIAMH.
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Jlabopamopuvie pabomel.
15. IlpokanBaHue MeIH B IJIAMEHU CITUPTOBKH.
16. 3amenienue menu B pactBope xiopuaa meau (1) sxenezom.

Ilpakmuueckue pabomot.

2. IlpaBuna TexHUKH O€30MMACHOCTH MpPH paboTe B XMMUYECKOM KaOuHeTe. [Ipuembl oOparieHus c
nabopaToOpHBIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMH IPHOOpPAMH.

3. HaGmrogenus 3a M3MEHEHUSIMU, TPOUCXOSIIMMHU C TOPSIEN CBEUOH, U X ONUCaHue (JOMAIIHUMA
9KCIIEPUMEHT).

4. Ananu3 OYBBI ¥ BOJIBI (JIOMAITHUIN YKCIIEPUMEHT).

5. [Ipu3HaKku XUMHUYECKUX PEAKIUH.

6. [IpuroTroBneHue pacTBopa caxapa M pacueT ero MacCoBOM JJOJU B pacTBOpE.

PacrBopenne. PactBopbl. CBoiicTBa pacTBOpoB 3/1eKTponToB (20 yacoB)

Pacmeopenue xaxk Qu3uko-xuMuyeckuii mpouecc. IloHsATHE O ruaparax ¥ KpPHUCTAUIOTHApATaX.
PactBopuMocTs. KpuBble pacTBOPUMOCTH Kak MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX BEILECTB OT
Temreparypbl. HachlllleHHble, HEHACBHIIEHHbIE U MEPECHIEHHBIE PAaCTBOPbl. 3HAUYE€HHUE PACTBOPOB IS
IIPUPOJBI U CEIBCKOTO XO35AMCTBA.

Ilonamue 06 nekmporumuueckoii ouccoyuayuu. DIEKTPOJIUTH U HEIIEKTPOJIUTH. MexaHusm
JUCCOLMALUI IEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBs3u. CTeneHb 3IEKTPOIUTUYECKON AUCCOLUALINH.
CunbHble U ciaOble JIEKTPOJIUTHL.

OcHoGHble noON0IMCEHUA meopuu  I1eKmpoaumuieckon ouccoyuayuu. VIoHHbIE ypaBHEHUS
peakuuii. Peakiuu oOMena, uaymue 10 koHua. Kinaccugukanus MOHOB U X CBOMCTBA.

Kucnomwu, wux xnaccuduxanus. Jluccoumanus KUCIOT M HUX CBOWCTBA B CBETE TEOPHUH
EKTPOJINTUYECKON Jucconnanuu. MonekylsspHble M HOHHBIE YpaBHEHHs peakuui. BsaumopeiictBue
KHCIIOT C MeETajulaMu. OJEKTPOXUMHUYECKUM psJ HanpssyKeHUM MeTallioB. B3auMopelcTBue KHUCIOT C
OKCHJIaMH METaJUIOB. B3aumMmonelcTBHE KHUCIOT C€ OCHOBAaHUSAMU — DPEAKLUS HEUTpalM3alMH.
BsaumopeiictBue kucior ¢ consimMu. Mcnonb3oBaHue TaOnMIBI PAaCTBOPUMOCTH I XapaKTEPUCTUKH
XUMHUYECKHUX CBOMCTB KHCIIOT.

Ocnoganusa, ux xinaccuduxanus. [luccoumanuss OCHOBaHMII M UX CBOICTBA B CBETE€ TEOPHH
JIEKTPOJIMTUYECKON Jucconmanuu. BzaumopneiicTBue ocHoBaHUU C coyisiMu. Mcmonb3oBaHHMe TaOIHIIBI
pacTBOPUMOCTH JUISl XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB OCHOBAaHWU. B3anmmoneicTBue Imienoyen c
OKCHJIaMH HEMETAJIJIOB.

Conu, wux Jucconuanysi W CBOMCTBA B CBET€ TEOPUHM DJIEKTPOIMTUYECKON HCCOLMALIUU.
B3aumoneiictBue coneil ¢ MeTaigamMH, OCOOCHHOCTH 3THX peakiuidl. B3aummopelicTBue cosieil ¢ COMSIMH.
Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH /711 XapaKTEPUCTUKU XUMHUECKUX CBOMCTB COJIEH.

Obobwenue ceedenuil 06 oxcuoax, nx Kiaccu(UKaluy U CBOUCTBAX.

I'enemuueckue padvt MeTaula W HeEMeTaula. [eHeTMyeckas CBsI3b MeEXAy  Kilaccamu
HEOPraHUYECKUX BEIIECTB.

Okucnumenvno-eoccmanosumenvuvle peakyuu. OnpenencHue CTENEHEW OKHUCICHHS U
3JIEMEHTOB, 00pa3yloIIMX BEIIECTBA PA3HBIX KJIAacCOB. Peaknuu HMOHHOTO OOMeHa M OKHCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuuu. OKUCIUTENh W BOCCTAHOBHUTENb, OKHCIEHWE MW  BOCCTAHOBJICHUE.
CocraBieHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIii METO0M 3JIEKTPOHHOTO OaslaHca.

Ceoiicmea npocmulx éeujyecme — METAIUIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKLIUN.

Jemoncmpayuu.

HcnplTaHne BemecTB M HX PacTBOPOB Ha 3JIEKTPOINPOBOAHOCTb. 3aBUCHUMOCTH 3JIEKTPOINPOBOJAHOCTH
YKCYCHOM KHCIJIOTBI OT KOHIIEHTpanuu. JIBM)KEHHE OKpalIeHHBIX HOHOB B 3JEKTPUYECKOM IOJIE.
B3aumopeiictBue 1MHKa C cepoi, coJstHOW kuchnotod, xmopuaom wMenu (I1). Topenue wmarHwms.
B3auMozeicTBre XJIOPHOU U CEPOBOIOPOJIHOMN BOJBI.

Jlabopamopuwie pabomeui.

17. B3aumoseiicTBiEe pacTBOPOB XJIOPHJIa HATPHS M HUTpaTa cepedpa.
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18. IMomy4eHnne HEPACTBOPUMOTO THIPOKCH 1A M B3AUMOJICHCTBUE €T0 C KUCIOTaMHU.

19. B3zaumoneiicTBrE KUCIOT C OCHOBAHUSIMHU, OKCHJIAaMU METAJUIOB, METAJUIAMHU, COJISIMU.
20. B3anmopelicTBHe mieno4ueii ¢ KHCIOTaAMHU, OKCUIAMH HEMETAIIIIOB, COJISIMU.

21. Tlony4yeHue 1 CBOMCTBA HEPACTBOPUMBIX OCHOBAHHIA.

22. B3anmogelicTBrE OCHOBHBIX OKCHIOB C KMCIOTAMH, BOIIOM.

23. BzaumMoelicTBre KUCIOTHBIX OKCHJIOB CO II€JI0YaMH, BOJOM.

24. B3anmogeicTBHE CONEll ¢ KUCIOTAMHU, IIET0YaMHU, COJISIMH.

25. B3auMoieiicTBHE pacTBOPOB COJIEH C METaJlJIaMHU.

Ilpakmuueckue pabomot.

7. PenieHue 3KkciepruMeHTaIbHbBIX 3a/1a4.

KJIacc.
Beegenne. O0mas xapakTepucTHKA XHMHYECKHX 3JIEMEHTOB M XUMHUYECKHX pPeaKIui.
Iepuoauyveckuii 3aK0H U NepUOAUYECKAsA cCMCTeMa XuMu4ieckux 3jaemMeHToB I.U. MenneneeBa
(10 yacom)

Xapakmepucmuka 31emenma 10 €ro IONOXEHUIO B Ilepuogudeckoll cuUCTEME XHMHUYECKUX
anemenToB [I. W. MenneneeBa. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUN M COJE€l B CBETE TEOpUHU
EKTPOJINTUYECKON JUCCOLUALUN U OKUCICHUSI-BOCCTAHOBIICHUS.

[TonsiTve o0 MepexoAHbIX dIeMeHTaX. Amgpomeprnocms. I'eHeTUUECKUI PSIJI IEPEXOJHOTO AJIEMEHTA.

Ilepuoouueckuii 3axkon u Ilepuoouueckaa cucmema xumuyeckux sneMmentoB [[. M. Menpaeneena.
XuMHYecKas OpraHu3alys )KUBOW U HEKMBOW NPUPOABI. XUMHUYECKHHW COCTaB fA]pa, MAHTHUM U 3E€MHOHU
KOpbl. XMMHYECKHUE MIEMEHTBI B KJIETKAX JKUBBIX OPraHU3MOB. MaKpo- U MUKPOIJIEMEHTHI.

OO6oOmenrne cBelneHU O Xxumuueckux peakuyusax. Knaccupukamuss XUMHYECKHX PpEaKIUH 1O
Pa3IMYHBIM IPU3HAKAM: «UUCIIO ¥ COCTAB PEATUPYIOIUX U 00Pa3YIOIIMXCS BELLECTBY, «TEIIOBOU AP PeKT,
«HaIIpaBJICHUE», «U3MEHEHHME CTENEHEH OKHCIIEHUS AJIEMEHTOB, 0Opa3yIOLIUX pearupyrollyue BELIECTBay,
«(hazay, «MCIOJIb30BaHUE KAaTATU3ATOPAY.

Ilonamue o cxopocmu xumuueckou peaxyuu. DakTOPHI, BIUAIOIIME HA CKOPOCTh XUMHUYECKUX
peakumii. Katanuzatopsl 1 katanus. MTHruOUTOpel. AHTHOKCHJIAHTHI.

Hemoncmpayuu.

Paznuunslie ¢popmsl Tabmuuel 1. M. MenneneeBa. Mozenu aToMOB 3JeMeHTOB 1—3-To neproaoB. Mojenb
CTPOEHHMSI 3eMHOT0 11apa (MonepedyHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT MPUPO/IbI
pearupyomux BEIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAaKIMM OT KOHILIEHTPALMH Pearupyrommx
BELIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHYECKOM peakiuu OT IUIONIaJU CONPUKOCHOBEHHUS pearupyroimx
BEIIECTB («KUISAIINHN CII0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATyphl pearupyroLx
BellecTB. [ OMOreHHbIH U rereporeHHbIN Katanussl. @epMeHTaTUBHBIN KaTtanus. IHrubuposanue.
Jlabopamopnwie padomeui.

1. TTonyuenue ruipoKCUAA IIMHKA U UCCIIEJOBAHUE €TI0 CBOMCTB.

2. BameleHue xene3oM Meu B pactBope cynbghara meau (11).

3. 3aBHCHMOCTh CKOPOCTH XUMMUYECKOW peaKIMHM OT MPUPOABI PEarupyrolX BEUIECTB Ha IpHUMEpe
B3aUMOJCUCTBUSA KHUCJIOT C METallaMHM, OT KOHIIEHTPAallUW pEarupyrolnux BEUIECTB Ha IpUMeEpe
B3aMMOJICICTBUS LIMHKA C COJISIHOM KHCJIOTOM Pa3IMYHONW KOHIIEHTpAlUH, OT IUIOLIAJNU CONPHUKOCHOBEHUS
pearupyromumx BeIeCTB.

4. 3aBUCUMOCTb CKOPOCTH XWMHUYECKOW pEeakIMH OT TeMIIepaTyphl pearupyrollyux BEIIEeCTB Ha MpuMepe
B3aumoeiicTeus okcuna menu (I11) ¢ pactBopoM cepHOM KUCIOTHI pa3IMYHOM TeMIiepaTyphl.

5. PaznoxeHue nepokcuaa BoJOpo/ia ¢ IoMoIbko okcua mapranna (1V) n xaranassl.

MeTtaJsibi (16 yacoB)

Ilonoswcenue memannoe B llepronuueckoil cucreme xumuueckux asnemeHtoB J[. M. Menneneena.
Merammueckas KpucTajUTMUecKasi pemieTka M MeTajuIndeckas XUMHu4deckas cBs3b. OOmme ¢puzuueckue
ceoticmea MetainoB. Cniaewl, WX CBOWCTBA M 3HA4YeHHE. Xumuueckue ceolcmea METANIOB Kak
BOCCTAHOBHUTEJIEH, a TaK)K€ B CBETE MX IOJOKEHHUS B AJECKTPOXUMHYECKOM Sy HANMPSHKEHUH METaJlIoB.
Koppo3sus metamioB u cioco0sl 60pb0bI ¢ Hell. MeTasuibl B ipupoze. Ob1ie crnocoObl X MOTyYCHHUS.
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Ob6wan xapakmepucmuka wien04nvlx memannog. Metawibl B npuposae. OO0mue cnocoObl HX
nonydyeHusi. Ctpoenue aroMoB. lllemouyHbie MeTaibl — MOPOCThIE BeHIeCcTBa. BakHeHne coenuHEHUs
IIETIOYHBIX METAJUIOB — OKCHJIbI, THAPOKCUABI M CONH (XJIOPUIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), HX
CBOICTBA U MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinbie ynoOpenus.

Obwan xapakmepucmuka 3aemenmos 2nasnou noozpynnsl |l zpynne. Ctpoenue atomos.
[lenoyHo3emMenbHbIE METAUIBl — TMPOCTbIE BellecTBa. BakHeilne coeauHEeHHs IIeTOYHO3EMENbHbBIX
METaJUIOB — OKCHJIbI, THIPOKCUIBI U COJH (XJIOpUABI, KapOOHATHl, HUTPATHI, cyinbdatel, (ocdarer), ux
CBOMCTBA U MPUMEHEHHE B HAPOJIHOM XO34HCTBE.

Antomunui. Ctpoenue aroma, (puU3MUECKME W XHWMHYECKHE CBOWMCTBAa MPOCTOTO BEIIECTBA.
CoennHeHUs alFOMUHUSI — OKCHJT M THJIPOKCH]I, UX aM(OTepHbIN xapakTep. Bakneiire coau aqTOMUHUA.
IIpuMeHeHne amOMUHUA U €70 COCITUHEHUM.

Kenezo. Ctpoenue aroma, pu3ndeckue 1 XUMUYECKUE CBOMCTBA MPOCTOro BemiecTra. ['eneTnyeckue
psanel Fe2+ u Fe3+. Baxuelimue coiu keje3a. 3HAYCHUE JKeJie3a U €ro COCJAMHEHUH IJisi MPUpPOABl U
HapOJHOTO X03sIiCTBA.

Hemoncmpayuu.

OO0pa31pl MIETOYHBIX U HIETOYHO3EMENbHBIX MeTa/utoB. OOpa3ib! crtaBoB. B3anmoaelcTBie HATPHS, TUTHS
U Kaibls ¢ BOJOM. B3ammopeiicTBue HaTpusi U MarHus C KHCIOpoAoM. B3ammoseicTBue MeTayuioB C
Hemetaiuiamu. [lomyuenue ruapokcunos xenesa (1) u (111).

Jlabopamopnuvie pabomot.

6. B3aumopeiicTBie pacTBOPOB KUCIIOT U COJIEH ¢ MeTallJIaMH.

7. O3HaKOMJICHHE C py/JIaMHU XKele3a.

8. OxpammBaHue MIaAMEHU COJISIMU IEITOYHBIX METAJIIOB.

9. B3aumoeiicTBre KaJablUsi C BOLOU.

10. [Tony4yeHne ruApOKCHIA KATBIHS U HCCIIEJOBAHUE €TI0 CBOMCTB.

11. TTony4yeHue ruIpoKCcHIa ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

12. B3aumoeiicTBHeE jkeie3a ¢ COISTHON KHCIOTOM.

13. Tlonyuenue rumpokcuos xenesa (1) u (II1) u u3ydeHue ux CBOMCTB.

Ilpakmuueckue padomoi.

1. Pemenune sKkcnieprMEHTAIBHBIX 33/1a4 Ha pacliO3HABAHUE U MOJyUYEHUE COSAMHEHUN METAIJIOB.

Hemertasubl (28 yacoB)

Oowaa xapakmepucmuka Hememannoe. mnojoxeHue B Ilepuonndeckoil CUCTEME XUMHYECKHX
anemenToB J[. M. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpHULIATENbHOCTE (D0) Kak Mepa
«HeMeTalmmyHocThy, pax 0. Kpucramimyeckoe CTpO€HHE HEMETaNIOB — TMPOCTBIX  BEIIECTB.
Annorponusi. Puznyeckue cBoWcTBa HeMETaUI0B. OTHOCUTENBHOCTh MOHATUH «METAII» U «HEMETaIID».

Booopoo. l1lonoxenune Bomopona B lleprogumueckoit cucteme xumudeckux siemeHtoB . .
MenneneeBa. CTpoeHne aToMa W MOJEKyJbl. PuU3NyYecKMe M XHUMHUYECKHE CBOMCTBA BOAOPOJA, €ro
MOJIy4YeHUE U IPUMEHEHUE.

Booa. Ctpoenue wmoinekynsl. Bomopomnass xumuueckas cBsizb. DU3HUECKHE CBOWCTBA BOJIBI.
AHomanuu CBOWCTB BoAbl. [mapodunbHbie u TUIpo(OOHBIE BemecTBa. XHMHUYECKHE CBOWCTBA BOJBIL.
KpyroBopot Boxabl B mpupone. Bomoounctka. Aspanus Boabl. beiToBeie (GuiabTpbl. MuHEpalbHBIE BOJIBI.
JuctuniupoBaHHas BOJIa, €€ MOJy4YeHUEe U IPUMEHEHUE.

Oowaa xapaxmepucmuka 2anocenos. CtpoeHue aroMmoB. [IpocTbie BemecTBa W OCHOBHBIE
COCIMHEHMS TaJOreHOB, WX cBoiicTBa. KpaTkue cBemenust o xiope, 6pome, ¢rope u ione. [lpumenenue
rajoreHoOB U UX COCIMHEHU B HAPOJIHOM XO3SICTBE.

Cepa. CtpoeHre aToMa, aJIOTPOIIHsI, CBOMCTBA U MPUMEHEHHE pOoMOMYeckor cepbl. OKCHUIBI CepPhI
(IV) u (VI), ux momyuenue, cBOWCTBa M mpuMeHeHne. CepHas KUCIIOTa W €€ COJIM, WX NPUMEHEHHE B
HapoJIHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHOM KUCTOTHI.

A3om. CTpoeHre aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOEHUE, CBOWCTBA,
nosydeHue u npuMeHeHue. Conu aMMoHus, UX cBoiicTBa u npumerenne. Okcunsl azota (II) u (IV). A3otHas
KHCJIOTA, €€ CBOWCTBA W TpuMeHeHue. HwurpaTtel W HUTpUTH, TmpobOiIeMa WX COACpKAHUA B
CEeNIbCKOX 035 CTBEHHON MPOTYKIIMU. A30THBIE yJOOPEHUSI.
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@Docghop. CtpoeHue aToMa, aJUIOTPONHS, CBOMCTBA Oesoro u KpacHoro ¢ocdopa, UX MPUMEHEHHE.
OcHoBuble coemuHeHus: okcun ¢ochopa (V) u oprodochopuas kucinora, (ocdarel. DochopHbie
yI0OpeHusl.

Yenepoo. Ctpoenue atoma, ajutoTponus, cBoicTBa Moaudukanuii, mpumeHeHue. OKCUIBI yriepoia
(Il) u (IV), ux cBoiicTBa 1 npuMeHeHue. KapOoHAThI: KambIUT, COMA, MOTAI, UX 3HAYCHUE B MPHUPOJAC U
KU3HU YeJIOBeKa.

Kpemnuii. CtpoeHune atoma, KpUCTAIUIMYECKUUA KPEeMHHUH, €ro cBoiicTBa M mpumeHeHue. OKcup
kpemuus (IV), ero npupogHbsie pasHOBHAHOCTH. CHUIMKAThl. 3HAUYCHHUE COCAMHEHUN KPEMHHS B KHMBOU H
HexuBou npupoje. [IoHsaTre 0 CuIMKaTHON MPOMBIIIEHHOCTH.

Jemoncmpayuu.

OOpasupl TajJoreHoB — MPOCTHIX BellecTB. B3auMonelcTBHE TaloOT€HOB C HATpUEM, C AIIOMUHHUEM.
BoiTecHenue xiopom Opoma wiM Hoja W3 pacTBOPOB UX cojied. BzaumojelcTBue cepbl ¢ MeTajllamu,
BOJOPOJIOM M KHUCIOpPOJOM. B3aumonelcTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJbIO.
[Tornomenue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBieHHME MeAM U3 €€ OKCHJA YIJIEM.
OO6pa3ubl NpUPOAHBIX COETUHEHUI XJI0pa, cephl, hocdopa, yriaepoaa, kpemuus. O0pa3ibl BaXKHEUIINX JUIs
HapOJHOTO XO3SHCTBa CyNb(aToB, HUTPATOB, KapOOHATOB, ¢ocdaroB. OOpasmbl CTEKIA, KEPAMHKH,
[[EMEHTA.

Jlabopamopuwie padomeui.

14. Tlony4enue u pacrio3HaBaHHe BOAOPOIA.

15. PactBopeHue nepMaHraHaTa Kajausi Wi MEJHOI0 Kylopoca B BOJI€.

16. KauecTBeHHas peakiusi Ha TaJOT€HU]I - HOHBI.

17. Ilony4yeHnue u pacio3HaBaHHE KHCIOPO/a.

18. l'openue cepbl Ha BO3IyXe U B KUCIOPO/IE.

19. CpoiicTBa paz0aBieHHOW CEpPHON KUCIIOTHI.

20. V3yueHue CBONCTB aMMHAaKa.

21. Pacrio3HaBaHHE COJICH aMMOHHUSI.

22.CpotlicTBa pa30aBIeHHON a30THON KUCIOTHI.

23. B3anmoielicTBIEe KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIBIO.

24. T'openue (ocdopa Ha BO3Iyxe U B KUCIOPO/E.

25. PacnioznaBanme (ocdaToB.

26. ['opeHue yriast B KUCIOpOJIE.

27. IlomyyeHne yroiabHOM KHCIOTHI M N3YUEHHE €€ CBOMCTB.

28. [lomyyeHre KpeMHEBOM KHUCIIOTHI U U3yUEHHE €€ CBOMCTB.

Ilpakmuueckue padomoi.

2. Perienne skcriepuMeHTalbHbIX 3a1a4 1o Teme «lloArpyrnmna rajoreHoB.

3. Pemenne sxcriepuMeHTANBHBIX 33134 1o TeMe «[loarpyrima Kuciopoua.

4. ITony4yeHue, coOupaHue U paclio3HaBaHUE ra30B.

O000menne 3HaHNH 32 KypC OCHOBHOM IIKO0JIbI (16 4acoB)

Ilepnonnueckuit 3akoH u llepnogmueckas cucrema xumuyeckux aiemeHToB [[. M. MeHnneneesa.
@U3NYECKUl CMBICI TOPSAKOBOTO HOMEpA 3JEMEHTA, HOMEPOB IEPUOJA M TPyNNbl. 3aKOHOMEPHOCTU
M3MEHEHHUS CBOWCTB AJIEMEHTOB M HMX COEIMHEHUH B IMEpHOJaX M Tpylnax B CBETE MNPEACTaBIECHUH O
CTPOEHHMH aTOMOB 3JIEMEHTOB. 3HaueHue [leprnoauueckoro 3akoHa.

Bunbl XUMUYECKHX CBSI3€M M THIBI KPUCTAJUIMYECKUX PEIIETOK. B3aMMOCBA3b CTPOCHMS U CBOMCTB
BELIECTB.

Knaccudukanus XuMHYeCKUX peakuil 0 pa3IU4HbIM IpU3HaKaM (YHCIIO0 U COCTAaB pPearupyromux 1
00pa3yIoIIMXCsl BEIIECTB; HAIWYME TpaHUIBl pasgena ¢a3; TerioBoi 3(Qexr; u3MeHeHue creneHen
OKHCJIEHHS aTOMOB; HCIIOJIb30BAHME KaTallM3aTropa; HampaBieHue NpoTekaHus). CKOpoCcTb XHMHUYECKUX
peakuuit U QaxTopsl, BiausAromue Ha Hee. OOpaTUMOCTh XMMHUYECKHX peakUUid U CIOocOObl CMELIEHUs
XMMHUYECKOTO PABHOBECHS.

IIpocTele u cnoxHbIle BeniecTBa. MeTauiel 1 HeMeTaiubl. ['eHeTnyeckne psaasl MeTawuia, HeMeTalia u
nepexoaHoro meramia. OKCHIBI U THAPOKCUIB! (OCHOBAaHUS, KUCIOTHI, aM(poTepHbIe TUApOoKcHabl), Coinu,

15



UX COCTaB, Kiaccu(ukauus M oOIIMe XMMUYECKHE CBOMCTBA B CBETE TEOPUHU AIIEKTPOIUTHYECKOM
JUCCOLIMALIUH.

TEMATHYECKOE IINTAHUPOBAHMUE.

TemaTH4eckoe NJIaHUPOBaHMe NMpeaMeTa « Xumus» - 8 kiaace (70 yacon)

Ne i/ Pazpnen, Tema KoanuecTBO 4acoB
TEMBblI, oOmiee | Teopusi | MPAKTHUKA | KOHTPOJIbHAasI
pasaeJia padora
1. Beenenue. 5 2 2 1
2 ATOMBI XUMHYECKUX DJIEMEHTOB. 8 5 2 1
3. IIpocThie BemecTBa. 6 3 2 1
4, CoeauHeHnsT XUMHUYECKUX DJIEMEHTOB. 14 5 8 1
5 W3meHeHus, mporucxoasime ¢ 15 9 5 1
BEIECTBAMHU.
6. PactBopenue. PactBopsl. CBoiicTBa 20 9 9 1
PacTBOPOB JJICKTPOIHUTOB.
Hrorosas pabora 2 1
Bcero 70 33 28 7
TemaTnueckoe MJIaHMpPOBaHue MpeaMeTa «Xumus» - 9 kiaacc (70 yacoB)
Ne n/m Pa3nen, Tema Koan4yecTBO yacoB
TeMBblI, odiiee | Teopusi | MPAKTUKA | KOHTPOJIbHAasI
pasaena pabora
1. BBenenue. 10 5 4 1
2. MerTaibl. 16 9 6 1
3. HemeTamiel. 28 20 7 1
4 O060011eHne 3a Kypc OCHOBHOM IITKOJIBI. 14 13 - -
Htorosas pabota 2 1
Bcero 70 a7 17 4
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