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MyHununajbHoOe Ka3éHHoe 001eodpa3oBaresibHoe yupexaenue «Cpeanss
o01eoOpa3zoBaTenbHas mKoJa» c.HoBoanToBck IlapTH3aHCKOr0 MyHUIIMNIAJIBLHOTO
paiiona (MKOY COL c.HoBoJINTOBCK)

PACCMOTPEHO COI'NTACOBAHO YTBEPX/IAIO
Ha 3acenanuu 11IMO yuuteneit | 3am.aupextopa no YBP | Iupekrop MKOY COIII
€CTECTBEHHO-MaTEMaTHYECKOTO c.HoBonuToBck
IIUKJIa
H.B.Kypena
PykoBoaurenp J.I'.Kepumona

A.N.T'onocoBa

IIpoTokomn Ne oT

PabGouast nporpamMma 1o npeamMery
«XuMUA»
HA YPOBeHb OCHOBHOIro 061u1ero oopazosanuss ®I'OC 00O 8-9 kaacc

SIBJIsSIETCS] IPUJIOKEHHEM K OCHOBHOM 0011eo0pa3oBarebHoil nporpamme MKOY
COMI c.HoBouTOBCK

[Iporpammy cocraBuna:

YroanukoBa Banentuna IlerpoBHa
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TlogcHuTenpHas 3ammucKa

PaGouas ImporpamMma 110 XuM1um 1mmoCTpocHa Ha OCHOBC

. 3akoHa 00 00pa3oBaHUU
. (byHIaMEHTAIBHOTO fAJIpa COAEPIKAHUS OCHOBHOIO 00I1Iero 00pa3oBaHusl,
. denepanbHOrO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa OCHOBHOTO

o01rero 00pa3oBaHus, YTBEPKACHHBIM MPUKA30M MUHUCTEPCTBA OOpa30BaHUS U HAYKU
Poccutickoit ®enepanun ot 17 nexadps 2010 roga Ne 1897

. OCHOBHOM  mporpaMMbl  oOpa3oBarenbHOro  mpomecca MKOY  COIII
c.HoBonuroBck

. aBTopckoit mporpammel O.C.["abpuensn

. YMK —Xumus-8 O.C.I'abpuensa dpoda 2014r

. Xumusa-8 O.C.I'aGpuensn . Metonuueckoe nmocodue k yueonuky.JIpoda 2014r

. YMK —Xumus-9 O.C.I'abpuensu dpoda 2014r

. Xumusa-9 O.C.I'abpuensa . Meroanueckoe mocodue k yueOHuky.Ipoda 2014r

Temartudyeckoe IUIAHUPOBAHUE COCTABICHO C y4eToM pabodell Iporpammbl
BOCTIUTaHMUSL.

KommuecTBO 9acoB: B 8 kjacce B HeACHIO — 2 yaca, 68 JacoB B rof; B 9 kiacce B
HeJeno — 2 Jyaca, 68 4acoB B rojI.

Ilnannpyembie pe3yabTaThbl 00y4eHUs

Jluunocmuvimu pesyrbmamamu U3y4eHUs INpeaMera «XUMHS» SABIAIOTCA CIEAYIOLHUE
YMCHHSL:

OCO3HAaBaTb CAWHCTBO MW MHCJIOCTHOCTH OKPYXAOMECro MHpa, BO3MOXKHOCTH €TI0
ITI03HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE JIOCTHKEHU I HAaYKH,

MIOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE LEJIOCTHOE MHPOBO33PEHUE: OCO3HABaTh
NOTpEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHHWIO, B TOM YHCIE M B paMKax
CaMOCTOSITEIbHOU I€SITEIbHOCTU BHE IIKOJIBI;

ONICHUBATL JKWU3HCHHBIC CUTyallUHM C TOYKH 3PCHUA 0e301macHOro 06pa3a JKU3HHU U
COXpaHCHUA 300POBbA;

OLICHUBATH DKOJIOTMYECKUN PUCK B3aUMOOTHOIICHUH YEJIOBEKA U IIPUPOLBI.

bopMHUPOBaTh IKOJOTHYECKOE MBIIUICHHE: YMEHHE OIICHUBATh CBOKO JACSATEIBLHOCTh U
MOCTYTKU JAPYTUX JIIOJAEH C TOUYKHU 3PEHHUSI COXpaHEHHUs OKpYKarollel Cpellbl - TapaHTa
YKU3HU U OJ1aromoydus Jiroei Ha 3emiie.

Memanpeomemne pezyrbmamel.
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MeranpenmMerHbie pE3yNbTaThI, BKJIFOYAIOT OCBOCHHBIE oOy4armumMucs
MEXIPEIMETHBIE TOHSATUS M YHUBEpCAJIbHbIE Y4YeOHblE NEUCTBUS (PEryJATHUBHBIE,
NO03HaBaTEIbHbIE, KOMMYHUKATHUBHBIE).

Pecynamusnvie YV][

YMeHne caMOCTOATENBHO OIpEAeNATh Lelu OO0ydYyeHUs, CTaBUTh U (OPMYIHPOBATH
HOBbIE 337auyd B yuyeOe U II03HABATEJIbHOW JESATENbHOCTH, pa3BUBaTb MOTHBBI U
UHTEpECHl CBOEH NIO3HABATEIbHOM eATeIbHOCTH. O0yJaromuicss CMOXKET:

aHAJIM3UPOBATh  CYIIECTBYIOIIME M  IUIAHUPOBaTh  Oyaymmue  oOpa3oBaTelibHbIE
pe3yNbTaThl;

UACHTUPHUIIMPOBATH COOCTBEHHBIE MPOOIEMBI M OIIPENIEIATH TIaBHYIO IPOOIIeMY;

BBIIBUTaTh BEPCUHM pELICHUS MNpoOieMbl, (HOpMYyIUpoOBaTh TMIOTE3bl, MPEIBOCXUIIATH
KOHEYHBIN pe3yJbTaT;

CTaBUTh LIETb JCSITEIHLHOCTH HAa OCHOBE OIPEACICHHOW MpPOOJIeMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEH;

(bOpMy.]'II/IpOBaTB y‘{e6HBIe 3aJayd  KaK Iarud JOCTHOKEHUS TOCTaBJICHHOM IENIU
JCATCIIbHOCTH,

00OCHOBBIBATH LOEJICBBIC OPUCHTUPLI U ITPUOPUTCTHI CCbUIKAMU Ha HECHHOCTH, YKa3bIBasa U
000CHOBBIBast JIOTHUYCCKYIO IMOCIICIOBATCIIbBHOCTD IIAaros.

YMeHue caMoCTOATENbHO IIJIAHUPOBAaTh IIyTH JOCTH)KEHHS LEeJIed, B TOM 4YHCIIE
albTepHATUBHbBIE, OCO3HAHHO BbIOMpaTh Haubosiee >PQPEKTUBHBIE CHOCOOBI pPELICHUS
y4eOHBIX ¥ TIO3HABATENBHBIX 3a/1a4. OO0yUYarOIINIICs CMOXKET:

OmpeneNsATh HeOOXOAUMBIE JTEHCTBHE(s]) B COOTBETCTBUU C Y4eOHOW M MO3HABaTEIbHOU
3a/1a4ueil U COCTABIIATh aAJITOPUTM UX BHITIOJIHCHUS;

000CHOBBIBATh U OCYILIECTBJIATH BbIOOp Hambosiee 3((HEKTHUBHBIX CIHOCOOOB pELICHUS
yueOHBIX U TIO3HABATEIbHBIX 3a/1aY;

ONpeeNATh/HAX0AUTh, B TOM 4YHUCJIE W3 TMPEJIOKCHHBIX BApUAHTOB, YCJIOBHS JUIS
BBITNIOJIHEHUS yUEOHO! U NIO3HABATEIbHOW 3a/1a4H;

BBICTpAaWBATh JXWU3HCHHBIC ILIAHBI HAa KPaTKOCPOYHOC 6y21y111€€ (SaHBHHTB IECJICBBIC
OpPUCHTUPBI, CTAaBUTb AJCKBATHBIC HM 3aJJadv U IMPCAjiaraTb Z[GﬁCTBHH, YKa3biBass H
000CHOBBIBas JIOTHYECKYIO IMOCJICA0BATCIbHOCTD HIaFOB);

BBIOMpATh W3 TMPEIIOKECHHBIX BAPUAHTOB U CAMOCTOSITENILHO MCKAaTh CPEICTBA/pecypChl
JUTSL pEIICHUsI 3a]1a49H/JOCTHKCHUS TIEIH;
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COCTaBJSATh IJIaH peHieHuss MpoOjieMbl  (BBINOJHEHHS MPOEKTa, MPOBEICHUS
HCCIICIOBaHNA ),

ONpEENATh NOTEHIUAIbHbIE 3aTPYAHEHHSI NPU PEUICHUM y4eOHOW M MO3HABaTEJIbHON
3a/1a4M U HaXOJUTh CPEJICTBA [l UX YCTPAHCHUS;

OMUCHIBATh CBOU OIBIT, OPOPMJISISL €T0 JUIsl Iepeaadu APYTUM JIIOASM B BUJIE TEXHOJIOTHUU
peILIEHUs MTPAKTUYECKUX 3a7]a4 OIPEICIIEHHOT O KJIacca;

IUIAHUPOBaTh M KOPPEKTHUPOBAaTh CBOIO  UHAMBUAYAIbHYIO  0Opa30BaTEIbHYIO
TPAEKTOPUIO.

YMeHHE COOTHOCHUTH CBOU JECUCTBUSA C INIAHHUPYEMBIMHU PE3YyJIbTATAMH, OCYILIECTBIIITH
KOHTPOJIb CBOEW JEATEIBbHOCTH B MPOILECCE JOCTHXKEHHsI pe3yJbTaTa, ONpPENEsATh
crocoO0bl JEHCTBUIM B paMKax MpeJIOKEHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTHPOBAThH
CBOM JICHCTBUSI B COOTBETCTBUU C U3MEHSIOMICHCS cuTyarueit. O0yJaronuiicss CMOXKeT:

ONpENENsATh COBMECTHO C IIE€JaroroM M CBEPCTHUKAMH KPHUTEPHM IUIAHUPYEMBIX
pE3yJIbTaTOB U KPUTEPUU OLICHKH CBOEH y4eOHOU 1eATeIbHOCTH;

CUCTEMAaTH3UpPOBATh (B TOM 4YHCII€ BbIOMpATh MPUOPUTETHBIE) KPUTEPUU IUIAHHUPYEMBIX
PE3yIbTAaTOB U OLICHKH CBOEU IEATEIIBHOCTH;

oTOMpaTh MHCTPYMEHTHI [JIi OIICHUBAHHUS CBOEU JIEATENbHOCTH, OCYIIECTBISITh
CaMOKOHTPOJIb CBOEH JCSITEIILHOCTH B paMKaX MPEIIOKEHHBIX YCIOBUA U TPeOOBaHUM;

OLICHUBATh CBOIO JEATEIBHOCTh, APTYMEHTUPYSI MPUUMHBI TOCTHXKEHUS WU OTCYTCTBUS
IJIAHUPYEMOT'O PE3YbTaTa;

HaxOJIUTh JOCTAaTOYHBIE CpPEJACTBA JJIS BBITIOJIHEHUS Y4YEOHBIX JCUCTBUU B
U3MEHSIOIICHCS] CUTYaIlUU W/WIH TIPU OTCYTCTBUH IUITAHUPYEMOTO Pe3yJIbTaTa;

paborasi 10 CBOEMY IJIaHy, BHOCUTbh KOPPEKTUBBI B TEKYIIYIO JEATEIbHOCTh HA OCHOBE
aHaM3a W3MEHEHUH CHUTyalluu Ui TOJY4YeHHs 3aIUIaHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3ybTara;

YCTaHABIMBATh CBSA3b MEXAY IIOJIYYEHHBIMHU XapaKTEPUCTUKAMHU IMPOAYKTa U
XapakTepUCTUKaMHU IIpolecca JACSATENbHOCTM M IO  3aBEPLICHUU JIEATEIbHOCTU
[IpejlaraTb M3MEHEHHME XAapaKTEPUCTHK Ipouecca Uil IIOJYYEHHs YJIYy4YIIECHHBIX
XapaKTEPUCTUK MPOAYKTA;

CBCPATHL CBOH ,Z[CI;'ICTBI/IH C IMNOCJIIbKO U, IIpHU HGO6XOI[I/IMOCTI/I, HCIIPABJIATH OIINOKHU
CaMOCTOATCIBHO.

YMeHue OIeHHBaTh TPABWILHOCTH BBIOJHEHHS Y4eOHOU 3amaun, COOCTBEHHBIE
BO3MOKHOCTH €€ perieHus. O0yuarouuiicss CMoxicem:

ONpEeNENATh KPUTEPUH MPABMWIHLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUSI yUeOHOM 3a7auu;
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aHaJIN3UPOBaTh U 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS
BBITNIOJIHEHUS y4EeOHOU 3a/1auH;

CBOOOJIHO TOJIB30BAaThCsl BHIPAOOTAHHBIMU KPUTEPUSIMHU OIEHKH U CAMOOLIEHKH, UCXOJs
U3 1IeJI1 U UMEIOIINXCSI CPEJICTB, pa3jinyas pe3yabTaT U CrocoObl ACHCTBUIA;

OOCHUBATBL IIPOAYKT CBOCH JIEATEILHOCTH MO 3aJaHHBIM W/MIA  CaMOCTOSATEILHO
OMMPCACIICHHBIM KPUTCPUAM B COOTBCTCTBUU C LCIIBIO ACATCIIBHOCTU,

00OCHOBBIBATh JOCTMKMMOCTb LI€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

dbukcupoBaTh W aHANUM3UPOBATh JUHAMUKY COOCTBEHHBIX  00pa3oBaTEIbHBIX
pE3yJIbTaTOB.

Brnanenue ocCHOBaMM  CaMOKOHTPOJIA, CaMOOLIEHKH, TMPUHATHA  PEUICHUN U
OCYIIIECTBIICHHUS] OCO3HAHHOTO BBIOOpa B ydueOHOW W mo3HaBarelbHOU. OOyuarommuiics
CMOXET:

Ha6JHOI[aTB H aHAJIN3UPOBATDH CO6CTBCHHYIO yqe6Hon H IIO3HABATCIIbHYIO ACATCIIbBHOCTD
H JCATCIBbHOCTDb APYTIUX 06yanOIJ_[I/IXCSI B IIPOLICCCC B3aUMOIIPOBCPKH;

COOTHOCHTDH PealibHbIC U TUIAHUPYEMbIE Pe3yIbTaThl HHIWBHIYAIBHONW 00pa3oBaTeIbHON
JEATENBHOCTH U JIENIaTh BBIBOJBI;

NPUHUMATH PEIICHHE B Y4eOHOM CHUTYaIluu U HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITEIbHO OINPEACNISITh NPUYUHBI CBOEr0 yCIEXa WIM HEyCclexa M HaXOIUTh
CIOCOOBI BBIXOJIa M3 CUTYaIlUU HEYCTeXa;

PETPOCTIEKTUBHO OMNpEEsATh, KaKue JCUCTBUA MO PEIICHUIO Y4eOHOW 3adaud WIH
napaMeTpsl ATUX JCUCTBUI MPHUBENIH K MOJYYCHHUIO HMMEIOIIErocs MPOAYyKTa y4eOHOU
JIEATENbHOCTH;

JNEMOHCTPUPOBATH TPUEMBI PETYISIIUN  TICUXO(PU3HOIOTHIECKIX/ AIMOIMOHATBHBIX
COCTOSIHUN g JocTkKeHus d¢ddekra ycrmokoeHUs (YCTPaHCHHS SMOIMOHAIBHON
HANPSDKEHHOCTH), 3(dekra BoccTaHOBICHUS (OCTaOICHUS TPOSBICHUNA YTOMIICHUS),
addexra akTUBU3aNNU (TTOBBIIIEHUS TICUXO(U3UOTOTHIECKON PEAKTUBHOCTH).

Ilo3nasamenvuvie VY|

YMeHue omnpenensTb MNOHATHSA, CO3[aBaTh O0O0O0OIIEHUS, YCTaHAaBIMBATh AaHAJIOTHH,
KJaccu(puuupoBaTh, CaMOCTOSITEIBHO BBIOMpAaTh OCHOBAaHUS W KPUTEPUU IS
KJaccu(UKalMK, yCTaHABIMBATh MPUYUHHO-CIICCTBEHHBIE CBSA3HM, CTPOUTH JIOTUYECKOE
paccyXJeHHe, YMO3aK/IIoueHUe (MHIYKTUBHOE, JEIYKTUBHOE, IO AHAJIOIMM) U JENaTh
BbIBO/IbI. OOy4YaIOIIUNCS CMOXKET:
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noI0UpPaTh CJIOBA, COMOJYMHECHHBIE KIIFOUEBOMY CIIOBY, OTPEICIISIFOIINE €ro MPU3HAKUA U
CBOMCTBA;

BBICTpanBaTh JIOTUYCCKYIO LCII0YKY, COCTOAIYTO nu3 KIIFOUYCBOT O CJIOBa 141
COINOJYMHCHHBIX €MY CJIOB,

BBIJICJISITH OOIIMM MPU3HAK IBYX WM HECKOJIBKHUX MPEIMETOB WM SABJICHUN U OOBACHSITH
HUX CXOJICTBO;

00BEMHATE TPEIMETHI U SIBJICHUS B TPYIIIHI 10 OTIPEICIICHHBIM IPU3HAKaM, CPAaBHUBATH,
KJ1acCUPUIMPOBaTh U 00001IaTh (aKThI U SBICHUS;

BBIJIEIIATH SIBJIEHUE U3 OOLIETO psijia APYTHX SBJICHUM;

OTIPENIeTATh OOCTOSATEIBCTBA, KOTOPBIC MPEANISCTBOBAIM BOZHUKHOBEHUIO CBSI3U MEXKIY
SABJICHUSIMU, W3 OTUX OOCTOATENBCTB BBIJCIATH OMPEACNAIONINE, CIOCOOHBIE OBITh
MIPUYMHOM JTAHHOTO SIBJICHHUS, BBISIBIISITh IPUYUHBI U CJICJICTBUS SIBJICHUM;

CTPOUTH PACCYKJICHHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSIM U OT YaCTHBIX
SIBIICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOUTD PACCYKACHHUC HAa OCHOBC CPABHCHUA IIPCIMCTOB U SIBJICHI/Iﬁ, BBIACIIAA IIPH OTOM
O6H_[I/Ie IIPpU3HAKH,

U3NIaraTh MONYYEHHYI0 WH(GOPMAIIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE perraeMon
3a/1a4H;

CaMOCTOATEIbHO yKa3blBaTh HA MH(POPMAIIMIO, HYKJAIOIIYIOCS B MPOBEPKE, MpeaIaraTh
U TIPUMEHATH CIIOCO0 MPOBEPKU TOCTOBEPHOCTH MH(pOpMaIny;

Bep6aJII/I3OBaTB OMOIIMOHAJIBHOC BIICYATJICHHUC, OKa3aHHOC Ha HCTO KCTOYHHUKOM,

OOBSCHATh SIBJICHUS, TMPOLIECCHI, CBSI3M M OTHOLICHMS, BBISBISEMbIE B XOJe€
MO3HABATEIbHON M HCCIEOBATEIbCKOM JEeATENbHOCTH (NMPUBOJIUTH OOBSICHEHUE C
U3MEHEHHEM (OpMbI MPEJCTABICHUS; OOBICHATH, JETaIu3upyd WId o00o0uias;
OOBSCHATD C 3aJaHHOU TOYKH 3pEHMUS);

BBIABJIATH U HA3bIBATh IIPUYHHBI CO6I)ITI/I$I, SIBJICHHS, B TOM 4YHCJIEC BO3MOXHBIC / HanboJee
BCPOATHBIC TIPUYIUHBI, BOBMOXHBIC MOCJICACTBUA Ba,Z[aHHOﬁ INPpHUYNHbI, CAMOCTOSATCIBHO
OCYyHICCTBIIAA HpH‘IHHHO-CJ’IG,Z[CTBCHHBIfI aHaJInu3,

ACJIaTb BBIBOA Ha OCHOBC KPUTHUYCCKOI'O0 aHAJINM3a PA3HBIX TOYCK 3PCHUS, IOATBCPIKIAATD
BBIBO/L COOCTBEHHOM apFYMeHTaHHGﬁ NN CaMOCTOATCIIBHO IMOJTYUYCHHBIMHU JaHHBIMU.

YMeHnue co3aBaTh, IPUMEHSTHh U IPE0OPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICTTH M CXEMBI
JUISL pellieHUs y4eOHBIX U TTO3HABATEIbHBIX 3a1a4. OO0yJaronIuiics CMOXET:

0003HaYaTh CHMBOJIOM M 3HAKOM TIPEIMET W/WIIH SBJIICHUC;
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OonpeaAcyisATb JTOTHYCCKUE CBA3WM MCKAY NPCAMECTAMU /U SABJICHUAMMU, 0003HAYaTh
JaHHBIC JIOTHYCCKHUEC CBA3HU C IOMOIIIBIO 3HAKOB B CXCMC,

co3aaBaTh a0CTPaKTHBIN WM peaJbHBIN 00pa3 nmpeaMeTa U/uin SBJIECHUS;
CTPOMTbH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUI 3a/1a4Ml U/UJIH cllocoba ee peleHus;

co3faBaTh BepOaJbHbIE, BEIIECTBEHHbIE M HH(POPMALMOHHBIE MOJEIU C BBIIECICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JUIsl ONpeNesIeHusl criocoba pelieHus 3a1adu B
COOTBETCTBHH C CUTYaLUEH;

npeoOpa3oBhIBaTh MOJICIH C IENBbI0 BBISABICHUS OOIIMX 3aKOHOB, OINPEACISIONINX
JTAHHYIO MPEMETHYIO 00J1acTh;

MEPEBOJIUTH CIOXKHYIO TIO COCTaBY (MHOTOACIEKTHYIO) HH(POPMAIUIO U3 TpadUyecKoro
i GOpMaIM30BAHHOTO (CHMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, U HA000POT;

CTPOUTH CXEMY, AJITOPUTM JAECUCTBHSI, UCIPABIATh WM BOCCTAaHABIMBATh HEM3BECTHBIN
paHee aIropuUTM Ha OCHOBE MMEIOLIETOCs 3HaHUS 00 00BEKTe, K KOTOPOMY NPUMEHSETCS
aJITOPUTM;

CTPOUTDb JOKAa3aTCIbCTBO: IIPAMOC, KOCBCHHOC, OT IIPOTHBHOTO,

aHAJU3UPOBATH/PEPIICKCUPOBATh OMBIT Pa3pabOTKH U pean3aluu y4eOHOTO MPOEKTa,
UCCIIEIOBAaHUSl  (TEOPETHUYECKOTO, HJMIHPUYECKOTO) HA OCHOBE  MPEAIOKEHHON
npoOJIEeMHON CHUTyallid, TOCTaBIIGHHON IIeMM W/WIM 3aJaHHBIX KPUTEPUEB OIICHKHU
MPOJIyKTa/pe3ybTara.

CwmpbicnoBoe ureHne. OOyJaromuncs CMOXKET:

HaXOJWUTh B TeEKcTe Tpebyemyro HHGpOpMaIHio (B COOTBETCTBUU C LEISAMU CBOEH
JESTENbHOCTH);

OpPUEHTUPOBATBCS B CONEPKAHUM TEKCTA, IIOHUMATh LEJIOCTHBIM CMBICI TEKCTA,
CTPYKTYypHUPOBAThH TEKCT;

YCTaHABJIMBATH B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHI, SIBICHUIA, TTPOIIECCOB;
PE3IOMUPOBATH IIABHYIO UJICKO TEKCTA;

peoOpa3oBbIBATh TEKCT, IEPEBOAS» €ro B IPYryH0 MOAAIBbHOCTh, MHTEPIPETUPOBATH
TEKCT (XYHAOXKECTBEHHBII M HEXYJOKECTBEHHbI — y4eOHBIH, HAyYHO-NONYJISPHBINH,
uH(pOPMAIMOHHBIH, TeKCT non-fiction);

KPUTHUYECKH OLIEHUBATH CO/IepKaHue U (PopMy TeKcTa.

@OpMHUpPOBAHHE U PA3BUTUE DKOJOTMYECKOTO MBILUIEHUS, YMEHHUE NPUMEHSATH €r0 B
NO3HABATEIbHONH, KOMMYHUKATUBHOW, COLMAIBHON MpaKkTUKE U NPOQecCHOHATBLHOU
opueHtanuu. O0yyarouuics CMOXKeT:
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ONpEIEeNsATh CBOE OTHOIIEHUE K IPUPOJIHOMN CPEE;

aHAJIM3UPOBATh BIIUSAHHE HKOJIOTMUYECKHX (AKTOpPOB Ha cpeny OOWUTaHUs KHUBBIX
OpPTaHU3MOB;

IMpOBOOUTD HpH‘IHHHBIfI nu BepOHTHOCTHBIﬁ aHaJIM3 5KOJIOTHYCCKHUX CPITyaIIHI)'I;

IPOrHO3UPOBAaTh M3MEHEHMS CUTyallUM IpPU CMEHE JEHCTBUS OJHOTOo (akropa Ha
neiicTBue Apyroro (paxkTopa;

pacIpoCTpaHITh DKOJIOTHYECKHE 3HAHUS M Y4YaCTBOBATh B MPAKTUYECKHX Jejax II0
3aIUTE OKPYKAIOMIEH CPeIbl;

BBIPA)KaTh CBOE OTHOIIICHUE K MPHUPOJIC YePe3 PUCYHKH, COYMHEHUS, MOJICIIN, TTPOSKTHBIC
paboTEHI.

10. Pa3Butne MOTHBAIIUMHU K OBJIAJCHUIO Ky.TH:Typ0ﬁ AKTHUBHOI'O MCIIOJIB30BaHUsA CHOBapeﬁ
N IPYIruX INOUCKOBBIX CUCTCM.

OOyJaroIuiics CMOXET:
OMpeIeNATh HEOOXO0IMMbIE KITFOUEBBIE IIOMCKOBBIE CIIOBA U 3aIIPOCHI;
OCYIIECTBIIATh B3aUMOJICUCTBUE C AIEKTPOHHBIMH MOUCKOBBIMU CUCTEMaMH, CIIOBAPSIMH;

(bOpMI/IpOBaTB MHO>XXCCTBCHHYIO BLI60pKy n3 ITONCKOBBIX HCTOYHHKOB JUJIA
O6’I)€KTI/IBI/ISaIII/II/I PE3YJIbTATOB ITOMCKA,

COOTHOCUTB IOJIYYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH IEATEIBHOCTHIO.
Kommynuxamusnoie YVJ[

YMeHue OpraHu30oBbIBaTh Y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JAESTENbHOCTH C
YUUTENIEM U CBEPCTHHKAMHU; paboTaTh MHIUBUAYAJIbHO U B TPYyMIeE: HAXOIUTh oOIiee
pelieHre W paspemaTh KOH(IMKTBI HAa OCHOBE COIJIAaCOBAHMSI MO3UIMN W ydera
UHTEPECOB; (POPMYIUPOBATH, APTYMEHTHUPOBATh U OTCTaWBATh CBOE€ MHEHUE

OO0y4aronuiics CMOXET:
OTIPEJIENIATh BO3MOXHBIE POJIM B COBMECTHOU JIEATEIHHOCTH;
UTPaTh ONPEICIICHHYIO POJIb B COBMECTHOM JCSATEIBHOCTH;

MPUHUMATD TTO3UIIMIO COOECeTHNKA, TOHUMAsI TTO3UIINIO APYTOro, pa3andyaTh B €r0 PeUH:
MHEHUE (TOYKY 3pPEHHS), JOKa3aTelIbCTBO (apryMeHThI), (DaKThI, TUTIOTE3BI, AaKCHOMBI,
TEOPHH;

OTIPEeNIATh CBOM JCWCTBHUS M JCUCTBHS TapTHEPA, KOTOPBIE CIOCOOCTBOBAIIM WU
MPENsATCTBOBAIU NMPOJTYKTUBHOW KOMMYHUKAIWH;
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CTPOUTH TO3UTHUBHBIE OTHOUIEHUS B Ipolecce Y4yeOHOM U  MO3HABATEIbHOM
JIeSITCIIbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3PEHMS, B AUCKYCCHUU YMETh
BBIIBUTaTh KOHTPApryMeHTHI, Nepedpa3rupoBaTh CBOIO MBICIb (BJIaJICHUE MEXaHHU3MOM
HKBUBAJICHTHBIX 3aM€H);

KPUTHYCCKHU OTHOCUTLCA K CO6CTBCHHOMy MHCHHUIO, C OOCTOMHCTBOM IIPHU3HABATH
OIMOOYHOCTH CBOCTO MHEHHUS (eCJ'II/I OHO TaKOBO) U KOPPCKTHUPOBATH €TI0,

npeJuiaraTh albTePHATUBHOE pelleHne B KOH(PIUKTHONW CUTYaIUH;
BBIJIEIIATH OOLIYIO TOUKY 3PEHHUSI B IUCKYCCUU;

JIOTOBApUBAThCSl O TMpaBWJIAaX M BOIpocax JUIsl OOCYXKIEHUS B COOTBETCTBHM C
IIOCTaBJIECHHOM TIEpe] IPYIION 3a1a4ei;

OpraHM30BBIBaTh y4eOHOE B3aMMOJEHCTBHE B Tpynmne (ompenaensTh oOmue Ienu,
pacrpeaesaTh POJH, 10TOBapUBATHCS JIPYT C APYTOM H T. 11.);

YCTpaHATh B paMKax Juajgora pa3pbiBbl B KOMMYHHUKAIIUH, OOYCIOBIECHHBIE
HEITOHUMAaHHEM/HETIPUATHEM CO CTOPOHBI coOeCeTHUKA 3aa4uu, (POPMBI M COACPIKAHMS
Masora.

YMeHHe OCO3HaHHO UCIOJIb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajauyeid
KOMMYHHMKAIIMKW N7 BBIPQXKEHUS CBOUX UYBCTB, MbICIEH W TOTpeOHOCTEN st
MJIAHUPOBAHUSI U PETYJSLHUU CBOCH NESITEIBHOCTH, BIAJCHHUE YCTHOW U MHUCHMEHHOUN
peUbl0, MOHOJIOTHYECKON KOHTEKCTHOM peubto. OO0yUaronuicss CMOXKET:

OMpeNeNsATh 3aJa4y KOMMYHHUKAIlMMd W B COOTBETCTBUM C HEW OTOMpATh peyeBbIE
CpE/CTBa;

0oTOMpaTh M HUCIOJIb30BAaTh PEUEBHIE CPEJCTBA B MPOIECCE KOMMYHUKAIUUA C APYTHUMH
JI0IbMU (JIMaJIOT B TIape, B MaJIoM TpyIIe u T. 1.);

NPEJCTaBIATh B YCTHOM WJIM NMHCbMEHHOW (opMe pa3BepHYTHIA IUIaH COOCTBEHHOU
NEATEIbHOCTH;

coOMoIaTh HOPMBI IMyOJMYHOM pedH, perJjaMeHT B MOHOJIOT€ W JUCKYCCHU B
COOTBETCTBUU ¢ KOMMYHUKAaTHUBHOW 3a1a4ei;

BBICKa3bIBaTh 1 00OCHOBBIBATh MHEHHE (CYK/IEHUE) U 3alpalinBaTh MHEHUE MMapTHEpa B
paMKax iajora;

IMPUHUMATh pCHICHUC B XOJI€ AUAJIora U COIIaCOBLIBATD €TO C CO6CCCI[HI/IKOM;

C0371aBaTh [IMCbMEHHBIE «KIUIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIB30BAHUEM
HEOOXOJIMMBIX PEUYEBBIX CPEJICTB;
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UCIIO0JIb30BaTh BepOajbHbIE Cpe/CTBA (CPEACTBA JIOTUYECKOM CBSA3M) IJIsi BBIIACIICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

HCIIOJIb30BATh HeBepOaJbHbIE cpencTBa W HaIJIsIIHbIE MaTepHuasl,
MO/IFOTOBJIEHHBIE/OTOOpaHHBIE MTOJT PYKOBOJCTBOM YUHUTES;

JIETIaTh OLIEHOYHBIN BBIBOJ O JOCTUKEHHUH LEIW KOMMYHHKAIIMU HETIOCPEICTBEHHO MOCIIE
3aBEPIICHHUS KOMMYHHUKATHUBHOT'O KOHTaKTa 1 0OOCHOBBIBAThH €TO.

dopmupoBaHWEe W  pa3BUTHE KOMIICTCHTHOCTH B  OOJACTH  WCIIOJIb30BAHUS
nH(}pOpMaIMOHHO-KOMMYHHUKAITMOHHBIX TexHojorui (mamee — WMKT). OOyuarommiics
CMOXET:

I[EJICHANPABICHHO MCKAaTh U UCIOJIb30BaTh MH(OPMAIIMOHHBIE PECypChl, HEOOXOAUMbIE
JUISL peIIeHUs] y4eOHBIX U MPAKTHYECKUX 3a/1a4 ¢ momoiibio cpencts UKT;

BbIOMpPATh, CTPOUTH W UCHOJb30BATH AJCKBATHYIO HH(MOPMAIMOHHYIO MOJENb s
neperayl CBOMX MBICIIEH CpEICTBAMH €CTECTBEHHBIX U (DOPMaJIbHBIX S3BIKOB B
COOTBETCTBHH C YCIOBUSIMH KOMMYHHUKALIWNH;

BBIACIIATH HH(I)OpMaHHOHHBIfI ACIICKT 3aJa4u, OICPUPOBATH AAHHBIMH, HCIIOJIB30BATH
MOJCJIb PCHICHUA 3aa4HU,

UCIIOJIH30BaTh KOMITBIOTEPHBIE TEXHOJOTHUU (BKJIIOYAash BBHIOOp aJIeKBAaTHBIX 3ajadye
MHCTPYMEHTAIbHBIX MPOTPAMMHO-AINAPATHBIX CPEACTB M CEPBUCOB) JUIsl PEIICHUS
WH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YYeOHBIX 3a7a4, B TOM YHCJIC: BBIUYHCIICHHE,
HanucaHue MUCceM, COUMHEHUM, JOKIIa 0B, pedepaToB, CO3JaHUE MPE3EHTALMHI U Jp.;

HCIIOJIb30BAaTh I/IH(i)OpMaIII/IIO C YYCTOM 3THUUYCCKHX U IMPABOBBIX HOPM;

co3faBaTh WH(GOPMAIMOHHBIE PECYpChl PAa3HOTO THMA W JUIS Pa3HBIX ayJUTOPUH,
cobmo1aTh HHGOPMAIMOHHYIO TUTHEHY U MpaBuiia UHPOPMAITHOHHON 0€30MacHOCTH.

[Inanupyemsle IpeAMETHBIE PE3YJIbTATHI U3YUYECHUS IIPEIMETA.
BbINTyCKHUK Hay49UTCS:

*OIMCHIBATh CBOMCTBA TBépI[LIX, KUAKHUX, F3,3006p3,3HI>IX BCIICCTB, BbIACIAA HX
CYHICCTBCHHBIC ITPHU3HAKU,

* XapakTCpu30BaThb BCHICCTBA IO COCTAaBYy, CTPOCHUIO H CBOﬁCTBaM, YCTAaHABJIMBATb
MPUINHHO-CICACTBCHHLBIC CBA3W MCIKAY NAHHBIMH XapPAKTCPUCTHKAMU BCIICCTBA,

®* packpbiBaTb CMBICJI OCHOBHBIX XHUMHUYCCKHUX MOHSATUHN «atomMm», «MOJICKYJIa»,
«XUMHYECKUI QJICMCHT», «IIPOCTOC BCIICCTBO», «CJIOXHOC BCUICCTBO», «BAJICHTHOCTL),
HCIIOJIB3ys 3HAKOBYIO CUCTEMY XUMHUU,
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* M300paxkaThb COCTaB NPOCTEUIIMX BEHIECTB C IOMOIIBI0 XHUMHUYECKUX (GOpMyIT H
CYUTHOCTh XUMUYECKHX PEAKINH C MOMOIIBI0 XUMUYECKIX ypaBHEHHIA;

¢ BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKYJIAPHYIO MU MOJIAPHYHO MACChl BCHICCTB, a4 TAKIKC
MAaCCOBYIO JOJIO XMMHUYCCKOTO 3JICMCHTA B COCAMHCHHUAX IJISI OCHKH UX HpaKTquCKOﬁ
3HA4YUMOCTH,

¢ CpaBHUBATL I10 COCTABY OKCHU/bI, OCHOBAHU:A, KHUCJIOTEI, COJIN;
° KJIaCCI/I(i)I/IL[I/IpOBaTB OKCHJbI 1 OCHOBAHUA I10 CBOfICTBaM, KHCJIOTBI 1 COJIN IIO COCTAaBY,

* OMUCHIBaTh COCTaB, CBOWMCTBA M 3HAUYCHHE (B MPUPOJIC U MPAKTUYECKOMN AESITEIbHOCTH
YeJIOBEKA) MPOCTHIX BEIIECTB — KHUCIOPOAA U BOAOPOJIA;

¢ JaBaTb CPABHUTCIBHYIO XapPaKTCPUCTUKY XHUMHYCCKHX JJICMCHTOB H Ba)KHEHIIINX
COGI[I/IHGHI/Iﬁ €CTCCTBCHHBIX CEMCHUCTB ICJIOYHBIX MCTAJIJIOB U I'aJIOT'CHOB,

* [IOJIK30BAThCS TaOOPATOPHBIM 00OPYAOBAHMEM U XUMUYECKON MTOCYI0H;

* MPOBOJNTH HECIOKHBIE XUMUYCCKHUE ONBITHI U HAOIIOJECHUS 3a U3MCHCHUSIMHU CBOWCTB
BEILIECTB B MPOIIECCE UX MPEBPAIICHUI; COONIOAaTh TpaBUiIa TEXHUKH O€30MaCHOCTH TIPH
MIPOBEACHUY HAOIIOJCHUI 1 OTIBITOB;

* pa3nMuaTh SKCIEPUMEHTAIBHO KHCIOTBI W IIENOYH, IOJB3YSICh WHIUKATOPAMH,
OCO3HaBaTh HEOOXOJUMOCTh COONIIOJICHUST Mep O0e30macHOCTH TMpH OOpalieHuu ¢
KUCTIOTaMHU U TIEJI0YaMH.

KJaccu(UUUpoBaTh XMMHUYECKHE 3JEMEHThl Ha METaJlIbl, HEMETaJUIbl, 3JIEMEHTHI,
OKCUJBl U TUAPOKCHUIBI KOTOPBIX aM(OTEpHBI, U HHEPTHbIE BJIEMEHTHI (Tra3bl) IS
OCO3HAHUS Ba)XHOCTH YIIOPSAOYEHHOCTH HaYYHBIX 3HAHUM;

* pacKpbIBaTh CMBICI niepuoauyeckoro 3akona J[. 1. Menpaeneena;

* ONHCHIBATH W XapaKTepU30BaTh TaOMUUHYIO (OpPMY TEPHOIUIECKON CHUCTEMBI
XUMHYECKHUX JIEMEHTOB;

* XapaKTCPHU30BATH COCTAB ATOMHBIX SAJACP W PACIPCACIICHUC YHCJIa JJICKTPOHOB II0
QJICKTPOHHBIM CJIO0SAM aTOMOB XUMHWUYCCKHX J3JICMCHTOB MaJIbIX IMEPHUOJI0B HCpHOHH‘IGCKOﬁ
CHUCTCMBI, a TAKXKC KaJusd U KaJIbIIHA,

¢ pa3jinvaTb BUIbI XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO ITOJIAPHYIO, KOBAJICHTHYIO
HCMOJIAPHYIO 1 MCTAJUIMYCCKYTO,

® I/1306pa)KaTB SJICKTPOHHO-HUOHHBIC q)OpMy.]'H)I BCUICCTB, 06p3,30BaHHI)IX XUMHNYECKUMU
CBA34MHA PA3HOI'0 B4,

* BBISIBJISAITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT CTPOCHHA UX KPHUCTAJNIMUCCKUX peHIéTOKI
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJIJIIMYCCKHUX ;
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¢ XapaKTCepu3oBaTb XUMHUUCCKUC IBJICMCHTBI MU UX COCIAUMHCHUA Ha OCHOBC ITOJIOKCHUSA
DJICMCHTOB B HepnonnquKoﬁ cCHCTEME U 0COOCHHOCTEH CTPOCHUA NX aTOMOB;

* ONKCHIBATH OCHOBHBIE 3Tanbl OTKpbITUA [. 1. MeHneneeBbIM MEpUOIUYECKOTO 3aKOHA
U TEPUOJUYECKON CHUCTEMBbl XUMHUYECKHX DJJIEMEHTOB, XU3Hb W MHOT000Opa3HyIo
HaY4YHYIO JICSITEIbHOCTh YUYEHOTO;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE TIEPUOIUUECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHYECKUX 3ieMeHTOB /. 1. Menneneena;

* OCO3HaBaTh HAy4YHBbIE OTKPBITUS KaK pe3yJbTaT IUTEIbHBIX HAOIIOJCHH, OIBITOB,
HAYYHOU MOJIEMHUKH, TPEOJOJICHUS TPYAHOCTEH U COMHEHUU.

OOBSICHATh CYTh XHUMHYECKMX IPOIECCOB W UX MPUHLUUIIKAIBHOE OTIMYUE OT
bu3znyecKux;

¢ Ha3bIBATh IIPU3HAKU U YCJIOBUA IIPOTCKAHUA XUMHYCCKUX peaKuMﬁ;

* YCTaHaBJIMBAaTh MPUHAUIEKHOCTh XMMHUYECKOM pEaklUUU K ONpPEeNeAEHHOMY TUIY IO
OJTHOMY M3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIIy U COCTaBY UCXO/HBIX BEIIECTB
U TIPOAYKTOB peakuuu (peakuy COETUHEHUS, Pa3JIOKEHHs], 3aMEIICHHsI U 0OMeHa); 2) 1o
BBIJICJICHUIO  WJIM  TOIJIOIIEHUIO  TEIUIOTHl  (peakuuu  HK30TEPMUYECKHE U
HJIOTEPMHUUECKUE); 3) MO0 HW3MEHEHUIO CTEleHEeHl OKUCIIEHUS XHMUYECKHX 3JIEMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) MO 00paTUMOCTHU Tpoliecca (peaKuuu
oOpaTuMbIe U HEOOpaTUMBIC);

¢ Ha3bIBaThb (I)aKTOpBI, BJIMATOINEC HA CKOPOCTh XUMHWYCCKUX pCaKHHfI;
¢ Ha3bIBaThb (I)aKTOpBI, BJIMATOINNEC HA CMCIICHNUC XUMHNYICCKOI'O PAaBHOBECHSA,

* COCTAaBJIATh YPABHEHUS JJIEKTPOJMTHUYECKOM JUCCOLMALMU KHUCIIOT, LIEJI0YEH, COJIEH;
MOJIHBIE M  COKpam€HHbIE HOHHBIE YpaBHEHUsI peakuuii oOMeHa; YypaBHEHHsS
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINN;

* POTHO3UPOBATH MPOAYKTHI XMMHUUECKHX peakuuii no ¢popMmynam/Ha3BaHUSIM HCXOIHbIX
BEIIECTB; OMNPEACNATh HCXOJIHBIE BeHIecTBa MO (opMyiIaM/Ha3BaHUSIM TPOTYKTOB
peakuuu;

* COCTaBJIITh  YPaBHEHHsS  PEaKUUW, COOTBETCTBYIOIIMX  MOCJIEAOBATEIBHOCTH
(«eroyke») mpeBpalieHui HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

® BBIABJSITH B IIPOHCCCE IKCICPUMCHTA NPU3HAKH, CBUACTCIILCTBYIOINNEC O MPOTCKAHUUN
XUMHUYECKOM pE€aKunu;

* IPUTOTOBJIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA;

* OIPENEIATh XapakTep Cpeabl BOAHBIX PACTBOPOB KHUCJIOT U ILEJIOYEH 10 U3MEHEHUIO
OKpacCKH MHIUKATOPOB;
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¢ IPOBOJUTH KaYCCTBCHHBIC PCAKIWH, IMOATBCPKAAOININEC HAIININEC B BOAHBIX PACTBOpPAX
BCIICCTB OTACJIBHBIX KATHOHOB 1 AHHMOHOB.

ONPEAEHATh MPUHANICKHOCTh HEOPrAaHMYECKUX BEHIECTB K OJHOMY M3 HW3YyYECHHBIX
KJIACCOB/TPYMI: METaJUIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB MO UX Ha3BAHUSIM;
* OIPENIEIIATh BAJICHTHOCTD U CTENIEHb OKUCJICHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJATH (HOPMYJIBI HEOPTaHUYECKUX COCAMHEHHUHN MO BaJEHTHOCTSAM W CTEICHSIM
OKHCJICHHUS AJIEMEHTOB, a TaKXe 3apsjaM MOHOB, YKa3aHHBIM B TaOJIMIIC paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* 00OBACHATH 3aKOHOMCPHOCTH U3MCHCHUA (bI/I?)I/I"IeCKI/IX 1 XUMHYECKHX CBOMCTB IIPOCTHIX
BCIICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) N UX BBICHIUX OKCHIOB, 06paSOBaHHBIX DJICMCHTaAMH
BTOPOI'0 U TPETHETO IICPHUOJOB,

* Ha3plBaTh OOIIHE XWMHUYECKHE CBONCTBA, XapakTEpHBIC [Jisi TPYII OKCUJIOB:
KHUCTIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

¢ Ha3bIBATh 06IJ_II/IG XUMHWYCCKUC CBOﬁCTBa, XAapaKTCPHBIC I KaXIOro M3 KJIaCCOB
HCOPraHMYCCKNX BCHICCTB: KUCJIOT, OCHOBaHI/Iﬁ, coneﬁ;

* [PUBOAUTH IPUMEPBl pEaKUWH, NOATBEPKIAOIIMX XUMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUJIOB, KUCIOT, OCHOBAaHUM U COJIEH;

¢ OnpeaciIATb BCHICCTBO-OKHCIUTCIIb WM BCIICCTBO-BOCCTAHOBHUTCIIb B OKHCIMTCIBHO-
BOCCTAHOBHUTCIIBHBIX PCAKIINAX,

* COCTABJIITh OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIN OanaHc (A1 M3YYEHHBIX PEaKIIMii) 1o
MPEJI0KEHHBIM CXEMaM PEeaKIuid;

* MPOBOAUTH JAOOPATOPHBIC OIMBITHI, IMOATBEPKAAONINE XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* TPOBOJIUTH JAaOOPAaTOPHBIE OIBITHI IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX
BELIECTB: BOJOPOJA, KUCIOPOJA, YIJIEKUCIOrO ra3a, aMMHAaKa; COCTaBIATh YPABHCHUS
COOTBETCTBYIOIIUX PEAKLIMM.

BI)IHYCKHI/IK IMOJIYYUT BO3MOXKXHOCTb HAYUUTHCA:

* OCO3HaBaTh HEOOXOAMMOCTH COOJIOJCHUS TMpPaBUJI 3KOJOTHYECKH Oe30MacHOro
MOBEJCHUS B OKPYKAIOLIEH TPUPOTHOUN CpELIE;

IrpaMOTHO 0OpamiaThCs ¢ BEIIECTBAMHU B MOBCEIHEBHOM JKU3HU;

¢* IIOHHMMAaTb CMBbLICII H HCO6XOILI/IMOCTB CO6JIIOI[€HI/I$[ HpCI[HPICﬁHI/IfI, npeajiaracMbix B
HHCTPYKIUAX 110 UCIIOJIB30BAHHUIO JICKAPCTB, CPCIACTB OBITOBOM XMMHU U Ap.;
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¢* HCIIOJIB30BaTh HpI/IO6peTéHHBIC KIIFOYCBBIC KOMIICTCHTHOCTU TIPHW BBIITOJHCHUHA
HCCICOAOBATCIBCKUX IIPOCKTOB II0 H3YYCHHUIO CBOfICTB, cIoco0oB MOJIyUCHUsA H
Ppaciio3HaBaHHA BCIICCTB,

* pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, MCIIOJIb3ysl CPEACTBA YCTHOW H
NUCbMEHHOM KOMMYHHKAIMM TNpH paboTe C TEKCTaMu y4yeOHUKa U JONOJHUTEIbHOU
JUTEpaTypoll, CIIpaBOYHBIMU TaOIUIAMM, IMPOSBIATh T'OTOBHOCTh K YBA)KEHUIO WHOU
TOYKH 3pEHHUSI IPU OOCYKIEHUU PE3yIbTAaTOB BHIIOJIHEHHON PaOOTHI;

* OOBEKTHBHO OIICHMBAaTh HMHGOpPMALMIO O BEHIECTBAX W XMMHYECKHX IMpolieccax,
KPUTUYECKH OTHOCHUTHCS K TICEBJOHAaYyYHOU MH(OpMauu, HET0OPOCOBECTHOM peKiIame,
KacaroIencs: UCIOJIb30BAHUS Pa3InYHBIX BEIIECTB.

OCO3HAaBaATb 3HAYCHUC TCOPCTUUCCKUX 3HAaHUU JIIsL Hp&KTH‘IGCKOﬁ ACATCIIBHOCTHU
YCJIOBCKaA,

¢ OIHUCBIBATH H3YUYCHHBIC OOBEKTHI KaK CUCTCMBI, MPUMCHAA JIOTUKY CHCTCMHOI'O
dHaJln3a,

¢ IIPUMCHATH 3HAHUA O 3daKOHOMCPHOCTAX HepHOHquCKOﬁ CHUCTCMBbI XHMHUYCCKUX
OJICMCHTOB AJIA 00BSACHEHUS U IMpCABUACHHNA CBOMCTB KOHKPCTHBIX BCHICCTB,

* pa3BUBaTh MHPOPMAIMOHHYIO KOMIETEHTHOCTh IMOCPEACTBOM YIIIyOJIeHUs 3HAHUN 00
UCTOPUU CTAHOBIIEHUS XUMHYECKOW HAyKd, €€ OCHOBHBIX MOHSTHH, MEPUOIUYECKOTO
3aKOHA KaK OJIHOTO W3 BaXXHEHIMX 3aKOHOB MPHPOJBI, & TaKKEe O COBPEMEHHBIX
JOCTIKEHUSX HAYKH U TEXHUKHU.

COCTaBJISITh MOJICKYJISIDHBIE W TOJHBIE MOHHBIC YPAaBHEHUS MO COKPAIIEHHBIM MOHHBIM
YPaBHEHUSM;

* IPUBOJIUTH IPUMEPHl PEAKLMM, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3HU
MEK/1y OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BELIECTB;

¢ OpPraHu3O0BBIBATH, HNPOBOJAUTH YYUYCHHYCCKHUC IIPOCKTHI MO MHCCICAOBAHUIO CBOMCTB
BCIICCTB, UMCHOIINX BAKHOC NPAKTUICCKOC 3HAYCHUC.

Xumus 8 kiacc
Coaepikanue NporpaMmai.
Bgenenue (4 u)

HpeI[MCT XUMHU, MCTOI[BI IIO3HaHUA B XHMUHMH!: Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT,
MOACINPOBAHUC. HcTouHMKH XMMHUYECKOM I/IH(l)OpMaHI/II/I, €C IIOJYYCHHC, aHalIu3 ¢
npeaAcCTaBJICHUC Cro peBYHBTaTOB.HOHHTI/IC 0O XHMHYCCKOM DJJICMCHTC H Q)opMax €ro
CymieCTBOBaHUA: CBO6OI[HBIX aToOMax, MNPOCTBIX W CIIOKHBIX BGHICCTBa.HpeBpaH_[CHI/IH
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BemnecTB. OTIIMYNE XUMHUYECKHUX PEAKIIUN OT PU3NIECKUX SIBICHMA. POIh XUMHH B )KU3HU
yesoBeka. Xemopminsg u xemopoOusi. Kparkue cBeneHrs u3 UICTOPUM BOZHUKHOBEHUS U
pazButusa xumuu. [lepuon anxumun. [lousarue o ¢punocodpckom kamue. Xumus B XVI B.
PazButne xumun Ha Pycu. Poib OTE€YECTBEHHBIX YUYEHBIX B CTAHOBJICHUH XUMHYECKOU
Hayku - pabotel M. B. JlomonocoBa, A. M. bytneposa, J[. 1. MenneneeBa. Xumuueckas
CUMBOJIMKA. 3HAKM XUMHUYECKMX DJIEMEHTOB M IIPOUCXOXKAEHUE UX Ha3BaHUMU.
Xumunueckue ¢opmynsl. Muaexkcel u kospduuueHtsl. OTHOCUTENbHBIE aTOMHAas U
MOJIEKYJIsipHasi Macchl. Pacduer MaccoBO#l 0M XUMHUYECKOro 3JieMeHTa Ho (opmyne
BEILIECTBA.

[lepuonnyeckass cucrema xumuueckux snemeHntoB . M. MenpgeneeBa, ee CTpyKTypa:
Maible W OOJbIIME MEepUOAbl, TPYNNbl W NOArpynnbl (IVIaBHass M MOOOYHAas).
Ilepnonnyeckass cucreMa Kak CIPaBOYHOE IIOCOOME Ul IOJIY4EHUs CBEICHHH O
XUMUYECKHX HJIEMEHTAX.

PacueTnsbie 3agaun. 1. HaxoxneHne OTHOCUTEILHOM MOJIEKYISIPHOM MAacChl BEIIECTBA I10
ero xumMudeckoit popmyne. 2. BriuucieHre MaccoBOM O XUMUYECKOTO DJIEMEHTA B
BEILIECTBE MO ero Gpopmyie.

Hemonctparuu. 1.Mogenu (mapoctepkaeBble U Crroapta bpurieba) pasauyHbIX
MPOCTBIX W CIOXHBIX  BemiecTB.2.  Komnekuuss  CTEKIAHHOM ~ XMMHYECKOU
nocyasbl. 3. Koyekius MaTepralioB U U3JIMA Ha OCHOBE aidtomMuHus.4. BzaumosencTBue
MpaMopa C KHCIOTOW UM TIOMYTHEHHME W3BECTKOBOM Boabl. JlabopaTopHbie
onbIThl. 1 .CpaBHEHUE CBOMCTB TBEPABIX KPUCTAUIMYECKUX BEIIIECTB u
pacTtBopoB.2.CpaHEeHHE CKOPOCTU HUCHApPEHHUsI BOABI, OJEKOJIOHA W 3THJIOBOTO CIHPTA C
bunbTpoBaNIBbHONU OyMaroil. cBe4oi.

Tema 1.ATOMBI XUMUYECKHUX JIEMEHTOB (9 1)

ATomBl Kak (popma CyIIECTBOBAHHSI XUMHUYECKUX dS1eMEHTOB. OCHOBHBIC CBEJCHHUS O
CTpPOEHUU aTOMOB. J{0Ka3aTenbCcTBa CIOKHOCTH CTpoeHus atomoB. OmnbiTel Pesepdopra.
[InanerapHas MOJIEIb CTPOCHHUSI aTOMA.

CocTtaB aTOMHBIX fJ€p: HPOTOHBI M HEUTpoHBL. OTHOCUTENbHAs aTOMHAs Macca.
B3auMoCBsA3b MOHATHUH «IIPOTOH», «HEUTPOH», «OTHOCHUTEIBHAs aTOMHAs Maccay.
M3MeHeHne uucia MPOTOHOB B spe aromMa - OOpa3oBaHHWE HOBBIX XHMHUYECKHX
3NeMeHTOB. VM3MeHeHue uucia HEHTPOHOB B AJpe aromMa - 00pa3oBaHHE H3OTOIOB.
CoBpeMEHHOE OIpelereHue TMOHATHS «XMUMHUYECKHA dieMeHT». HM3oTombl Kak
Pa3HOBUIHOCTH aTOMOB OJHOT'O XUMHYECKOTO HJIEMEHTA.

OnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHMUYECKUX 3JIEMEHTOB MaJIbIX
nepuogoB nepuogmyeckon cucremsl JI. M. Menneneesa. [loHATHE O 3aBEpLICHHOM H
HE3aBEPIICHHOM AJIEKTPOHHOM CJioe (dHepreTudeckoM ypoBHe).Ilepuonnueckas cucrema
xumudeckux snemeHToB J[. . MeHnpaeneeBa u CTpoeHHE aTOMOB: (PU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTAa, HOMEpa IpyIIbl, HOMepa nepuoja. MzMeHenue yucna
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AJEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE AaTOMa XHWMHUYECKOIO »JJIEMEHTa -
00pa3zoBaHuE MOJIOKUTEIBHBIX U OTPUILIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMU
METaJUIOB U HEMETAIOB. I[IpMuMHBI M3MEHEHUsS] METANIMYECKUX UM HEMETATUIMYECKUX
CBOMCTB B mnepuojax u rpymmnax. O0pa3oBanue OuHapHbIX coenuHeHUW. llonarue o0
HOHHOM cBsi3u. CxeMbl 00pa3oBaHUs HOHHOM CBsI3U. B3auMojeicTBue aToOMOB
XUMHUYECKHX DJIEMEHTOB-HEMETAJUIOB MeEXAYy co00il -o0pa3oBaHUE JBYXaTOMHBIX
MOJIEKYJT TPOCTBIX BellecTB. KoBaJleHTHAass - HENOJApHAs XHUMHUYECKas CBS3b.
DONEKTPOHHbIE U CTPYKTypHBIE (GopMynbl. BzaumozeilcTBHE aTOMOB XMMHYECKHX
DIIEMEHTOB-HEMETAIJIOB MEXIy co0oif - oOpa3oBaHMe OWHAPHBIX COEIUHEHUUN
HEMETAJJIOB. JJEKTPOOTpULIATENbHOCTh. [lOHATHE O KOBAJIEHTHON NOJSPHOU CBSI3U.
[ToHsiTHE O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJIEHTHBIE XUMUYECKUE
cBsi3u. CoctaBienue GopmMmys OMHAPHBIX COSAMHEHUM MO BAJICHTHOCTU. B3anmoelicTBue
aTOMOB XMMUYECKUX 3JIEMEHTOB-METAIIOB MEXAY COOOM - 00pa30BaHNE METAJUTMUECKHUX
KpuctajuioB. [IoHsATHE O METAIITNYECKOU CBSI3H.

JemoncTparuu. Mojenu aToOMOB XHMHYECKMX dJeMEHTOB. Ilepuomuueckasi cucrema
XHMHYECKUX 251eMeHTOB J. 1. MeHnaeneena.

JlaGopaTopHble ONBITEL. 3.MojenupoBaHuE MPHUHIMIIA JEHCTBHH CKOHUPYIOIICTO
MUKpockoma.4.M3rotoBaenne  mojeneid  OWMHApHBIX  cOeaUWHEHHU.S.M3roToBneHue
MOJIEH, WIUTIOCTPUPYIONIEH CBOMCTBA METAJIIIMYECKOMN CBA3H.

Tema 2. IIpocTrie BemiecTBa (6 )

[lonoxkeHne MeTaIOB U HEMETAIOB B MEPUOJAMYECKON CHUCTEME XMMHYECKUX
sanementoB J[. M. MeHneneeBa. BaxkHeine MmpocCThle BEIIECTBA - METAJUIBL: KEJE30,
ATIOMUHUH, KaJIbIIMKM, MarHui, HaTpui, kaaui. O0me puznueckue CBOMCTBA METAILIOB.
Baxnelimue mpocThie BelIecTBa - HEMETaUIbl, 00pa30BaHHBIE ATOMAMH KHUCIOPOJA,
BOJIOpO/JIa, a30Ta, cephl, pochopa, yriepona. MoseKysbl MPOCTHIX BEIIECTB-HEMETAIIOB-
BOJIOpOZAA, KHUCJIOpOAa, a30Ta, rajoreHoB. OTHOCUTENbHAs MOJEKYJIsIpHas Macca.
CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHHMIO HECKOJIBKHX TMPOCTBIX
BEILIECTB - AJUIOTPONHs. AJIOTPONHBIE MoAM(UKAIMU Kuciaopoaa, dhochopa u omosa.
Meramnueckue U HEMETAUIMYeCKHUE CBOWMCTBA MPOCTHIX BeHleCTB. OTHOCUTEIBHOCTH
JIeJICHUSI TIPOCTHIX BEIECTB HAa MeTaulbl U HemeTawibl. Yucio ABoraapo. KomuuectBo
BemectBa. Mok, MonsipHas Macca. MomsipHblii 00beM Ta3000pa3HbIX  BEIIECTB.
KpatHble enMHUIIBI KOJTUYECTBA BEIIECTBA — MUJUIMMOJb U KUJIOMOJIb, MUJITUMOJISIpHAS
U KAJOMOJISIPHAsE MAacChl BEIIECTBA, MHUJUIMMOJSPHBIA M KHUJIOMOJSPHBI 0O0BEMBI
ra3000pa3HbIX BEIIECTB. PacdeThl ¢ UCIIOIB30BAHUEM MTOHSITHI «KOJMUYECTBO BEIIECTBAY,
«MOJISIPHASI Maccay, «MOJISIPHBIN 00BhEM ra30By, «ITOCTOSTHHASE ABOTaAPOY.

PacuetHpie 3amaun. 1. BplunciieHME MOJISIPHOM MAacChl BEUIECTB IO XHUMUYECKUM
dbopmymnam. 2. Pacuerbl C WCHOJIb30BAHUEM TMOHSATHH «KOJUYECTBO BEIIECTBAY,
«MOJIIpHAs Maccay, «MOJISIPHBIA 00bEM Ta30B», KIIOCTOSTHHAS ABOTAIPOY.
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Hemonctparuu. [lonyyenue o3zona. OOpasibl 6€I0ro U Ceporo 0ja0Ba, O€I0ro KPacHOTO
dochopa HekoTopsie MeTaipl 1 HEMETAUTBI KOJMYECTBOM BemiecTBa | mMonb. Monens
MOJISIPHOTO 00beMa ra3oo00pa3HbIX BemiecTB. JlaboparopHbie onbIThL. 6.03HaAKOMIICHUE C
KOJIICKIUSMH MeTauioB. O3HaAKOMIJICHHE C KOJUIEKIIUSMU HEMETAJIIOB.

Tema 3 . CoenMHEHUST XUMUYECKHX 31eMeHTOB (144yacoB)

Crenenb oxucieHusd. CpaBHEHHE CTENEHU OKUCIEHUS W BaJeHTHOCTH. OmnpexaeseHue
CTENIEHN OKHUCJICHHs DJIEMEHTOB 10 XUMHUYecKoi (opmyne coenuuHenus. CocTaBieHHe
dbopmyn OMHAPHBIX COETUHEHUM, 0OIMKA crioco0 UX Ha3bIBaHUs. bUHApHBIE COETMHEHUS
METaJJIOB ¥ HEMETAJUIOB: OKCHJIbI, XJIOpUIBI, Cyiabhuasl u Ap. CoctaBienue ux Gpopmys.
bunHapHble COEIMHEHUST HEMETAJUIOB: OKCHUIBI, JETy4yHhe BOJOPOAHBIE COCOUHEHHUS, UX
coctaB. IIpencraBurenu OKCHUIOB: BOJA, VYIVIEKACIBIA Ta3 W HETallCHasT W3BECTb.
[IpeacraButenu Je€Tydyux BOAOPOAHBIX COEIMHEHUH: XJIOPOBOAOPOI U aMMHAK.
OcHoBaHMs, UX COCTaB W Ha3BaHHWs. PacTBOpMMOCTb OCHOBaHMII B Boje. TaOnuia
pPacTBOPUMOCTH THAPOKCUIOB U coJie B Boje. [IpencraBurenu mienodeil: THAPOKCUIbI
HaTpus, Kaiusg W Kaublusa. [loHsATHE O KayecTBEHHBIX peakuusx. WHAMKATOPBHIL.
N3menenre okpacku MHIUKATOPOB B MIETOYHOM Cpelie.

Kucnotel, ux cocraB u Ha3Bauus. Krnaccudukanus kucinot. [IpeiactaButenu KHCIOT:
cepHas, coyiiHas M a3oTHas. IlonsaTme o mkane xuciaorHocTH —Kana-pH. M3menenue
OKpacKd WHJIMKATOpPOB B KUCIOTHOW cpenae. ConM Kak MPOU3BOAHBIE KHCIOT U
ocHoBaHui. X coctaB u Ha3zBaHus. PactBopumocth coneir B Boze. lIpencraBurenu
COJICH: XJIOpUJ HaTpus, KapOoHaT U QocdaTr Kanbius. AMOpPHBIE U KPUCTATIIUUESCKUE
BEIIECTBA. MEXMONEKYIIAPHBIE B3aUMOACUCTBUA. THIBI KPUCTAUIMYECKUX PELIETOK:
WOHHAs1, aTOMHAas1, MOJIEKYJISIpHas U METaJUInYecKas. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
TUIIOB KPHUCTAJUIMYECKUX PEIICTOK. BelecrBa MOJNEKYISPHOIO U HEMOJEKYJISPHOTO
CTpoeHus. 3aKOH IOCTOSIHCTBA COCTaBa ISl BELECTB MOJIEKYJIIPHOTO cTpoeHus. Uuctbie
BellecTBa U cMmecu. [IpuMepsl KUIKHMX, TBEPABIX M razooOpa3HbiXx cMmeceil. CBoiicTBa
YHCTHIX BENIECTB U cMeceil. MIx coctaB. MaccoBas u 00beMHast 101 KOMIIOHEHTa CMECH.
Pacuersl, cBA3aHHBIE C UCIIOJIB30BAHUEM IIOHATHUS AOJIA.

Pacuernsie 3amaun. 1. Pacuer maccoBol W OOBEMHOW J0J€H KOMIIOHEHTOB CMECH
BEIIECTB. 2. BpIunciieHne MaccoBOM JIOJM BEIIECTBA B PAacTBOpPE MO M3BECTHOW Macce
pacTBOPEHHOTO BEIIECTBA U Macce pacTBOpUTeNs. 3. BelunucieHne Macchbl pacTBOPSIEMOTO
BEIIECTBA W PACTBOPUTENS,, HEOOXOMUMBIX IS MPUTOTOBJICHUS OMPEIEICHHON MacChl
pacTBOpa C U3BECTHOM MacCOBOM JI0JI€H PACTBOPEHHOTO BEIIECTBA.

Hemonctparuu. OOpa3ibl  OKCUAOB, KHCIOT, OCHOBaHWUW u coieil. Mogenu
KPUCTAJUTMYECKUX PEIISTOK XJIOpUAa HATpHs, anmasa, okcuaa yraepoaa (IV). Kucnorno-
LIEJI0YHbIE HHANKATOPBI, U3MEHEHNE OKPACKH B PA3JIMYHBIX CPEIaXx.

JlaboparopHble OnbIThl. O3HAKOMIJIEHHE C KOJUIEKIUSMU OKCHJIOB. 9. O3HaKOMJIEHHE CO
cBorictBamu ammuaka. 10.KauectBennble peakuuu Ha yriekucislil ra3.11.0npegenenue
pH pacTBOpOB KHCIOTHIL. 1miesa04yu U Bojbl. 12.0npenenenre pH pacTBOpoB TMMOHHOTO U
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sA0JI0OUHOTO COKOB Ha cpe3e I10/10B.13.03HakoMiIeHHEe C KOJUIEKIUsSMH cojeil. 14
O3HaKOMJIEHHE C KOJUIEKIIMEW BEIIECTB C PAa3HBIM THUIIOM KPUCTAJLNTUYCCKOW PEIICTKH.
HzrotoBnenue Mopenel, KpUCTAUNIMYECKUX pemieTok.15. O3HakomiieHue ¢ obOpasnamu
TOPHOU MOPO/IBI.

Tema 4. I3MeHeHuUs1, TpoOUCXOasIIue ¢ BemecTBamu (124)
[TonsiTHE ABNICHUI KaK M3MEHEHUH, IPOUCXO/ISIINX C BEIIECTBAMHU.

SIBiieHUs, CBA3aHHBIE C W3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOCHHUS BEIIECTBA MPU
MOCTOSIHHOM €ro cocTaBe, (u3nyeckue siBneHus. dusmueckue SBICHHUS B XUMHUU:
JTUCTUIUISIIUSA, KpUCTAJLIIU3ALHS, BBbIIIAPUBAaHUE U BO3TOHKA BEILIECTB,
neHTpudyrupopanue. SIBiICHUS, CBS3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, -
XUMUYECKHE peakiuu. lIpu3Haku W ycloBUA MPOTEKAHUS XHUMHYECKUX PEAKIUU.
[lonsitTue 00 5K30- W DHAOTEPMUUYECKHX peaklusX. Peakiuu ropeHuss Kak YacTHBIN
CIy4ail BK30TEpPMHYECKHX pEaKIHM, MPOTEKAIOMMNX C BBIICICHUEM CBETA. 3aKOH
COXpaHEHHsI MacChl BEHIECTB. XHMHUYECKHE YypaBHEHUS. 3HAUYC€HHUE MHACKCOB U
ko3¢ ¢puurenTtoB. CocTaBlieHHE YpPAaBHEHHH XUMHYECKMX peakuuid. Pacuersl 1o
XUMUYECKUM ypaBHEHUsIM. PelieHue 3amady Ha HaxX0XJAEHUE KOJMWYECTBA BEIIECTBA,
Macchl WM O0beMa MPOAYKTa PEAKIMHU MO KOJIMYECTBY BEIIECTBA, Macce WIH 00beMy
HMCXOAHOTO BenlecTBa. PacdeTsl ¢ MCMOIb30BAHUEM IMOHSITHUSA «JI0JS», KOTJa WCXOTHOE
BEILIECTBO JIaHO B BHUJIE PACTBOPA C 3aJaHHOM MacCOBOM JI0JIEM paCTBOPEHHOI'O BEILIECTBA
WU COACPKUT ONPEACICHHYI0 N0t npumeceil. Peakiuu paznoxenus. Ilonsarue o
ckopocTH xumuueckux peakumi. Kartanuzatopel. ®@epmeHTHl. Peakiuu coenviHEHUs.
Karanutndeckue u Hekatanmutudeckue peakiuu. OOpaTumbie U HeoOpaTHUMbIE PEaKIUU.
Peakuyu 3amenieHus. DIEKTPOXMMHUYECKUWA PsAJ  HANPSKEHWH  METaJIOB,  €ro
WCIIOJIb30BAHUE JUISI IIPOTHO3MPOBAHUS BO3MOXKHOCTH MNPOTEKAHHUS PEAKUUUA MEXIY
METAJUIAMHU U PACTBOPAMH KUCJIOT. Peakiiuy BBITECHEHUS OJTHUX METAJUIOB U3 PaCTBOPOB
X cojiei apyrumu MmeTtaiiamu. Peakuum oOmeHa. Peakiuu HeWtpanmuzaiuu. Y cCioBus
NPOTEKaHUs peakiii oOMeHa B pacTBOpax J0 KOHIA. THIbI XMMHYECKHX peakiuid (1o
MPU3HAKY «YUCJIO U COCTAB MCXOAHBIX BEIIECTB M MPOAYKTOB PEaKLMM») HAa IMpUMEpE
CBOWCTB BOJBIL. Peakuus pasnoxkeHus - BIEKTpOJW3 BOJbl. Peakinuu coenquHEHUs -
B3aMMOJICICTBHE BOJbBI C OKCHUJIAMH METAJUIOB U HEMETAJUIOB. [IoHATHE «THAPOKCUIBIY.
Peakuuu 3amenieHust - B3aUMOJICHCTBHE BOJbBI C HICTOYHBIMU U IEITOYHO3EMEITbLHBIMU
MeTautamu. Peaknuu oOMeHa (Ha mpuMepe TUpoin3a cyiab(uaa aqioMUHUS U KapOuaa
KaJIBITHSA ).

Pacuernble 3amaun. 1. BplunMcieHue no XMMHYECKMM YPaBHEHMSIM MacChl WIIH
KOJIMYECTBAa BEUIECTBA MO M3BECTHOM Macce€ WM KOJMYECTBY BEIECTBA OJHOIO W3
BCTYMAIONIMX B PEAKIMIO BEUIECTB WM NPOJYKTOB peakiuu. 2. BpluncieHue macchbl
(KonMuecTBa BeUIeCTBa, 00beMa) MPOAYKTa PEaKlUu, €CIM M3BECTHA Macca MCXOIHOTO
BELIECTBA, COJAEPXKAIIEro OMNpENeTIeHHYI0 M0N0 mpumeceil. 3. Bbruncienue wmacchl
(KonMuecTBa BellecTBa, 00beMa) NMPOIYKTa peakluy, €clId U3BECTHA Macca pacTBopa U
MaccoBasi J10J1s1 paCTBOPEHHOI'O BEILIECTBA.
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Hemonctparuu. [lpumeps! pusnueckux sBnenmii. 1.JlnaBnenne mapadpuna.2. Bosronka
ona wnu OeH30MHOM KHCIOTHL. 3.PacTBopeHue okpameHHbIx coneil. 4.Juddys3us
OYIIMCTBIX BEIIECTB C TOpsILIEH JIaMIIOYKM HakanuBaHud. IIpuMepsl XHUMHUYECKHX
SBJICHUI: a) TOpeHHe MarHus; 0) B3aMMOJECUCTBUE COJSHON KHUCJIOTHI C MPaMOpPOM WIIU
MeJioM; B) nosydeHue rujapokcuna meau (I); r) pactBopeHue monyuyeHHOTro THAPOKCH 1A
B KHCIIOTaX; 1) B3auMoeicTeue okcuaa meau (II) ¢ cepHoi KMCIOTOM MpU HarpeBaHUH;
€) pa3oKEHUE INEepMaHraHata Kajlus; ) B3aUMOJEHUCTBHE pa30aBICHHBIX KHUCIOT C
Metauiamu. PaznokeHue mnepokcuaa BOAOpPOAA IMOMOIIbIO JAMOKCHMAA MapraHua u
KaTtaja3bl KapTodesns Wik MOPKOBH.

JlaGopaTopHnbie onbIThI. 16.I1pokannBanue Meau B IUIAMEHN CIIUPTOBKH HITU TOPEIKH. 17.
3amernienue meau B pactBope xiopuaa meau (II) sxemezom.

Tema 5. Ilpaktukym 1. IIpocreifime onepaiuu ¢ BemecTBoM- 3 (daca)
[TpakTrueckas padora Ne 1

[TpaBuia TexHUKH OE30MACHOCTH MpH paboTe B XUMUUecKoM KabuHete. JlabopaTtopHoe
000py10BaHKE B OOpaIlCHUE C HUM.

[TpakTueckas padbora Ne 2

[Tpyu3HAKK XUMHUECKUX peaKuil U uX KiacCupuKaIus.
[TpakTuueckas padbota Ne 3

[IpuroroBneHne pacTBopa caxapa ¢ 3aJaHHOM MacCOBOM J101€i

Tema 6. Teopus DIEKTPOJUTHYECKOM  JUCCOLMAMM W CBOMCTBAa  KJIAaCCOB
HEOpraHuuecKkux coenuHenui (18 u)

PactBopenne kak ¢uszuko-xumudeckuit mpouecc. Ilonstue o ruapatax u
Kpucrauioruaparax. PactBopumocts.  KpuBble  pacTBOPUMOCTHM  Kak  MOJENb
3aBUCUMOCTH PACTBOPUMOCTH TBEPIBbIX BEIIECTB OT TeMIepaTypsl. HaceleHHsle,
HEHACBHIIICHHbIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOABI U
cenbecKkoro xo3giicra. [loHAaTHE 00 3IEKTPOIUTUUECKONW TUCCOLMALMM. DJIEKTPOJIUTHI U
HEIJIEKTPOJIUTHL. MexaHu3M JUCCOLMAUUU  DJIEKTPOJIMTOB C  Pa3jIW4YHBIM  THIIOM
XxuMu4eckoi cBs3u. CTeneHb 3JIeKTpoNUTHYecKol auccounanuu. CuiabHble U ciadble
MeKTPOduThl. [loHSATHE 00 SIEKTPONUTUYECKON AUCCOIMALMU. DJICKTPOJIUTHI U
HEIJIEKTPOJIUTHL. MexXaHu3M JUCCOLMAlUU  DJIEKTPOJIMTOB C  Pa3jiu4YHbIM  TUIIOM
XuMu4eckoi cBsi3u. CTeneHb 3JIeKTPONUTUYECKOM auccounanuu. CuiibHble U ciadble
NEKTPONUTB. OCHOBHBIE TOJIOKEHUS TEOPUM 3JIEKTPOIMTHUECKON JIMCCOLUALUY.
Honnble ypaBHEHHUs peakiuil. YcilIoBHs MpOTEKaHHs peakuuu oOOMeHa MEXay
ANIEKTPOJIMTAMHU JI0 KOHIIA B CBETE MOHHBIX NpezcTaBieHuit. Kimaccudukams HOHOB U X
cBorctBa. Kucnotsl, ux kiaccudukanus. Juccounamnusi KUCIOT U UX CBOWMCTBA B CBETE
TEOPUU DJIEKTPOJIUTHUYECKOW Jaucconuanuu. MOJEeKysipHblE W HOHHBIE YPaBHEHUS
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peakuuii kucior. B3auMonelcTBHE KHUCIOT € METaUlaMH. DJIEKTPOXUMUUYECKUN Pl
HaIpsHKEHUA METaIoB. B3auMoaencTBrue KUCIOT ¢ METAUIAMH M OKCUIAMH METAJIOB.
B3auMonencTBrue KUCIOT ¢ OCHOBAaHUSIMU - PEaKUMs HEWTpanu3zauuu. B3anmopnenrcTre
KUCIIOT ¢ coyisiMu. Vcrnonb3oBaHue TaONUIBI PACTBOPUMOCTU ISl XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB KkucioT. OcHoBaHus, ux kiaccupukanus. Jluccormanus
OCHOBAaHMH M HX CBOHCTBA B CBETE€ TEOPUHU DJICKTPOJUTHYECKON JTUCCOLMAIUU.
BzaumopeiicTBie OCHOBAaHMHM C KHCJIOTaMH, KHCJIOTHBIMM OKCHIAAMU M COJISIMH.
Hcnonp30BaHue TaOIUIBI PACTBOPUMOCTH JJISi XapaKTEPUCTUKH XHMHYECKHX CBOMCTB
ocHOBaHWHM. PaznmoxkeHne HEepacTBOPUMBIX OCHOBaHMN Tmpu HarpeBanuu. Coju, HX
kinaccuukanuss u auccouuanus B ceete TOJ[. pasnuunbix THHoB coseil. CBoiicTBa
COJIE B CBETE TEOPUHU DJICKTPOJIUTHUYECKOM IHUCCOUMANMH. B3anMoIencTBue cojie C
METAJUIaMH, YCIIOBUS MPOTEKAHUA 3THX peakuuil. BzaumonencTBue coiei ¢ KUCI0TaMu,
OCHOBAHUSAMH U cosiaMH. Vcronb3oBanue TabIUIIBI pACTBOPUMOCTH JIJI XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB coiieir. O000IeHne cBeIeHri 00 OKCcHIax, X KiacCupUKauu 1
XMMHYECKHX CBOMCTBaxX. |'€HETHUYECKHE pAIbl METAUIOB M HEMETAUIOB. | eHeTnueckas
CBSI3b MEXK]Y KJIaCCaMH HEOpPraHWYeCKUX BemniecTB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaknuu. OmnpesereHue CTETICHU OKHCIICHHUS JJIsS 3JIEMEHTOB, OOpa3yroNIMX BeIIecTBa
pa3HbIX KiaccoB. Peakiuu monHoro oomena u OBP. Okwucnutens m BOCCTaHOBUTEIb,
OKHMCJICGHHME M BOCCTaHOBJICHHME. PeakimM HWOHHOIO OOMEHa W  OKHCIHMTEIBHO-
BOCCTaHOBHUTEJIbHBIC pEeaKuuu. CocraBieHue ypaBHEHUM OKHUCJIMTEJILHO-
BOCCTAHOBUTEIIbHBIX PEAKIMNA METOJOM JJIEKTPOHHOTro OanmaHca. CBOWMCTBa MPOCTHIX
BCIIIECTB - METAJJIOB W HEMETAJJIOB, KHUCJOT M COJIEH B CBETE MPEJCTaBICHHH 00
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX MPOLIECCAX.

JemoHctpanuu. HcnblTaHue BEIIECTB W WX PACTBOPOB HA 3JIEKTPOMPOBOIHOCTb.
3aBUCUMOCTh  3JIEKTPOMPOBOJHOCTH  YKCYCHOM  KHUCIOTBI ~ OT  KOHLIEHTPalWH.
BzaumopelicTBue 1MHKa ¢ cepoi, coyisiHOM KucioToH, xmopuaom meau (II). T'openue
MarHus.

Jlaboparopubie onbITHL. 18. Peakmuu, xapakTepHbIe AJisi paCTBOPOB KUCIIOT (COJISTHOM WK
ceproit). 19. IlonyueHue U CBOHCTBa HEPACTBOPUMOIO OCHOBAHUS, HAIpHUMEp
runpokcuaa meau (I11). 20.B3aumonelicTBHepacTBOpOB XJOopuaa HATpUsi W HHUTpaTa
cepedpa. 21. Peakuuu, XxapakTepHble sl pACTBOPOB 1IeJI04ei (THIPOKCUIOB HATPUS WU
Kamus). 22. Peakiuu, XxapakTepHbie JUIsl paCTBOPOB coJiel (Hampumep, AJis XJIOpHia Meau
(II)). 23. Peakumu, XapakTepHbI€ [UIsl OCHOBHBIX OKCHJIOB (Hampumep, A OKCUAA
Kanpuus). 23. Peakuuu, XapakTepHble Uil KHCIOTHBIX OKCHJAOB (Hampumep, s
YTJIEKUCIIOTO Ta3a).

Tema. IIpaktukym 2. CBOMCTBA pacTBOPOB 3JIEKTPOJIUTOB. (14ac)
[TpakTuyeckas padora Ne 4 «Pemenune DxcnepumeHTanbHoe 3a1a4 mo Ty
[TpomexxyTouHas arrectanus (TecTupoBanue) 1 yac

Xumusda 9 kiaace
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Conep:xanne nporpaMmmel.

Beenenne. OO0mas xapakTepuCTHKa XUMUYECKHX JIEMEHTOB M XMMHYECKHMX PEAKIMM.
Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema xumudeckux ayemeHToB JI. M.
Menneneesa (11 u)

XapakTepuCTUKA 3JIEMEHTA MO €T0 MOJ0XKeHUIO B [lepnoanueckoi cucteMe XuMHUYECKUX
AJIIEMEHTOB

J. . Mengaeneea. CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBAaHUU U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON  JAUCCOIMAIIMM M OKHUCJIEHUs-BoccTaHoBieHus. [lonstue o
MEePEXOHBIX AMeMeHTaXx. AM@oTepHOCTh. ['eHeTHUUeCcKuil psa MEepexoqHOro SJIEMEHTA.
[lepnonnueckuii 3akoH u Ilepmommueckas cucrtema xumMudeckux ayemeHToB . WM.
MenpneneeBa. XUMHYECKass OpTraHU3alUs >KMBOM M HEXKUBOM MPUPOAbI. XUMHUYECKUU
COCTaB sipa, MAaHTHM W 3EMHOW KOpbl. XHMHUYECKUE BJEMEHThl B KIETKAX KHUBBIX
opraHu3mMoB. Makpo- U MHUKpodJieMeHThl. OOO0O0IIeHHE CBEACHUH O XHUMHYECKUX
peaknuax. Kiaccudukarums XUMHYECKUX PEAKIUH 10 Pa3IuYHBIM MPU3HAKAM: «YUCIIO U
COCTaB  pearupyllnmx U  00pa3ymolIuXCs  BEIIECTB»,  «TEIIOBOM  3(derT,
«HATIPABJICHUE», «U3MEHEHHWE CTEMEeHEW OKHCICHHS DJJIEMEHTOB, O00pa3yoIIUX
pearupyromue BemecTBa», «daszay, «HCIOJb30BaHWE KarainuzaTopa». IloHsaTHE O
CKOPOCTH XMMHUYECKON peakuuu. DakTopbl, BIHSIOMKE HA CKOPOCTh XUMHYECKHX
peaknuii. Katanuzaropsl u katanu3. UHTHOUTOPHI. AHTHOKCH/IAHTEHI.

JlemoHCTpanuu.

Paznuunsie popmbl Tabmuusl . M. Mengeneesa. Moaenu aToMoB 3JeMeHTOB 1— 3-T0
nepuosioB. Mojenb CTpOEHUs 3eMHOro Imapa (MOomepedyHbl pas3pes3). 3aBHCUMOCTh
CKOPOCTH XMUMHUYECKOW pEeaKIUu OT MPUPOJbl PEarupyroliux BEUIECTB. 3aBUCUMOCTh
CKOPOCTM XMMHYECKOW peakuMd OT KOHIEHTPAalUU pearupyrolux BelIECTB.
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEakUMd OT IUIOLAAU CONPUKOCHOBEHUS
pearupyrommux BeMIECTB («KHUISAIIUA CJI0H»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKOU
pEaKuUM OT TEeMIEpaTypbl PEarupyrolmmx BemecTB. ['OMOT€HHBIA W TE€TEPOTrCHHBIN
Katanusbl. DepMeHTaTUBHBIN KaTanus. UHrubuposanue.

JlaGopaTopHBIE OMBITHI.

1. TlonydyeHnue ruapokcuaa LMHKA W HMCCIEIOBAHHME €ro CBOWMCTB. 2.MonenupoBaHue
noctpoenus Ilepuoguueckoit cucteMbl XumMudeckux sieMmeHToB [[. 1. Menpaeneesa. 3.
3amMernieHue xene3oM Meau B pactBope cynbdara meau (II). 4. 3aBUCHMOCTH CKOpOCTH
XMMHYECKOW peakiuu OT TMPUPOJbl  PEArHPYIOIIMX  BEIIECTB HAa  MPUMEpE
B3aUMOJCICTBUS KUCIIOT C MeTaulaMu. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakinu
OT KOHLEHTPAlMU PEarupyrolluX BEIIECTB HAa IPUMEPE B3aUMOJCUCTBUS LIMHKA C
COJITHOM KHUCJIOTOW Pa3JIMYHOM KOHIEHTpauuu. 6. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU
peaKuuy OT IUIOIIAAX CONPUKOCHOBEHHUS pEearupyroumx BemecTB. 7. MoaenupoBaHue
CKHMSIEro caosi». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT TeMIepaTyphbl
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pearupyromux BellecTB Ha npuMepe B3aumojeicTBus okcuaa menu (II) ¢ pactBopom
CEpHOM KHCJIOTBI Pa3JIMYHON Temrieparypsl. 9. Pas3noxkeHue mnepokcuaga BOAOpOJA €
nomotisio okcuaa mapranua (IV) u xatanassl. 10. O6HapyxeHHe KaTana3bl B HEKOTOPBIX
nuIIeBbIX npoaykrax. 11. MHruOupoBaHHe B3aUMOJIEHCTBHSI KHCIOT € METaJlJIaMU
YPOTPOIIMHOM.

Tema 1. Metamnsl (14 1 + 2 u3 pe3epna)

[Tonmoxxenne metamnoB B llepuoamyeckor cucreme XxuMudeckux snemeHtoB J[. U.
MenneneeBa. MeTtamumyeckass KpUCTAIUIMYECKAs PEIIETKA U METAJINYECKAs XUMUYECKas
cBs3b. OOmnme ¢usnyeckne cBoiicTBa MeTtaioB. CIUiaBbl, UX CBOWMCTBA M 3HAYCHUE.
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB KAK BOCCTAHOBUTEJICH, a TAK)KE B CBETE UX IOJOKCHHUS
B JJIEKTPOXMUMHUYECKOM Py HampsikeHUM MetaimioB. Koppos3usi MeTanioB U CrocoObl
60ps0ObI ¢ Heil. MeTansl B mpupoje. Ob1ue crnocoObl UX MOTydeHUs.

OO01mas xapakTepuCTHKa IIEIOYHBIX METAUIOB. Metamisl B npupoze. Oomue cnocoObl
ux noaydeHusa. CrtpoeHue aromoB. lllenouyHple MeTalbl — MPOCTHIE BEILECTBA.
Baxneiiime coeauHEHUs] IIETOYHBIX METANIOB — OKCHUIBL, THAPOKCHUABI U COJHU
(xnopusl, KapOOHATHI, CyIb(aThl, HUTPAThl), UX CBOWCTBAa U MPUMEHEHUE B HAPOJHOM
xo3siiicTBe. Kanuitaeie ynoOpeHus.

OO6mas xapakTepuCcTUKa JIEMEHTOB IJ1aBHOW moArpymisl 11 rpynms.

Crpoenue aromoB. lllenodyHo3zemenbHble METaIbl — MPOCThIE BellecTBa. BakHelue
COEJIMHEHUS I1IEJTOYHO3EMEIBHBIX METAJUIOB — OKCH/IbI, TUAPOKCUIBI U CONH (XJIOPUIBL,
KapOOHAaThI, HUTPATHI, cylbdartel, pocdarel), UX CBOMCTBA U MPUMEHEHUE B HAPOJHOM
XO3SIUCTBE.

ATIOMUHUH.

Crpoenue aroma, pu3nueckue U XUMHYECKHE CBOICTBA MpocToro BemecTBaCoenHEeHUs
QTIOMUHUSL — OKCHJ W TUIPOKCHI, MX aM(OTepHbId Xapakrep.Baxueilmme conu
amoMuHus. [IpuMeHenre atoMUHNSA U €r0 COSIUHEHUN.

Keneso.

Ctpoenue aroMma, buznueckue u XUMHUYECKHE CBOICTBa MIPOCTOTO
BemlecTBa.l enetnueckue psaael Fe+2 u Fet+3 .

Baxwueiimme conu kene3a. 3HAUCHHE >Kejie3a M €ro COCAUHEHWH I TPUPOIbl U
HapOJHOTO XO3SIMCTBA.

JemoHcTpanuu.

OOpa3npl  MIETOYHBIX U MICTIOYHO3EMENbHBIX  MeTaimioB.  OOpas3ibl  CIIJIABOB.
B3aumonencTBue HaTpus, JINTUA U Kallblusd ¢ BOAOW. B3auMoaencTBrE HATPUSA U MarHust



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

C KHCIOpOoJAOM. B3aumoneicTBue MeTaioB ¢ HemeTauiamu. [lonydeHue ruapoxcuaoB
xemnesa (II) u (I1D).

JlaGopaTopHbIE OMBITHI.

12. B3zaumopeicTBUE pacTBOPOB KHUCIOT M cojiell ¢ MeTaiiaMu. 13.03HakomiieHHE C
pynamu xkenesa. 14. OxpammBaHue IUIAMEHM COJISIMU IIEJIOYHBIX MeETauioB. 15.
B3aumopeiictBue kanbiiusgs ¢ Bojoil. 16.IlomydeHue TUAPOKCHIA Kalblusd U
ucciegoBanue ero cBoicTs.17. Ilonmyuenue rugpokcuaa aaTOMUHUSA U UCCIENOBAaHUE €TO
cBoiicTB. 18.B3ammopneiictBue keneza ¢ constHoM  kucioroi.  19.  Ilomydenue
ruapokcuioB xkenesa (1) u (II1) u u3yuenue ux CBONCTB.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTayuioB U ux coeauHeHuu (1 1)

1. OcymecTBiieHHE LENOYKM XUMUYECKHMX IpeBpameHnid. 2. Ilomydenue m cBolcTBa
COCIMHEHUN MeTaIOB. 3. PelleHne sKCIepUMEHTANbHBIX 3aad Ha pacliO3HaBaHHUE U
NOJIyYE€HHE COEIMHEHUI METaJIOB.

Tema 3. Hemetamisl (24 u)

OOmiass xapakTepuCTHKa HEMETa/uIoB: TojokeHue B Ilepuoamdeckoit cucteme
xuMmuueckux snmemeHTtoB J[. WM. MenzaeneeBa,0cOOEHHOCTH CTPOEHHUS aTOMOB,
anekTpooTpuniaTeibHocTh  (D0) KkKak  Mepa  «HeMeTaTM4HOCTHY», pan 0.
Kpucranamyeckoe CTpoeHHE HEMETAJIOB — TMPOCThIX BEIIECTB. AJIOTPOMUSI.
®duznueckue cBoiicTBa HeMeTauioB. (OTHOCUTENBHOCTh MOHATHH  «METau» U
«HEMETaJL».

Bonopoa. Ilonoxenue Bogopoaa B Ileprpoanyeckor CUCTEME XUMUYECKUX AJIEMEHTOB [l.
N. MenpaeneeBa. CTpoeHre aroMa U MoJIEKyJsbl. Du3nyeckne U XMMUYECKHE CBOWCTBA
BOJIOPO/Ia, €r0 MOJTYYCHUE U IPUMEHEHHUE.

Boga. Crpoenune Monekynsl. BomoponHas xmmuueckas cBsizb. DHU3MYECKHE CBOMCTBA
BOJbl. AHOMAaJWW CBOWCTB BOJBI. [uapodunbHbie u THAPO(GOOHBIE BEIICCTBA.
Xumuueckue cBoicTBa BoAbl. KpyroBopor Boabl B npupone. Bomoouucrtka. Aspanus
BOAbl. bbITOBBIE (UIbTpel. MuHepanbHbie BOABL. JUCTHWINMUpOBaHHAs BojAa, €€
MOJIyYEHUE U TPUMEHEHHE.

OOmas xapakTepucTuka ranoreHoB. CTpoeHrne aToMoB. [IpocThie BelecTBa 1 OCHOBHBIC
COEIMHEHHUS TaJIoTeHOB, UX cBolcTBa. KpaTkue cBenenus o xiope, bpome, prope u roze.
[IpuMeHeHUe raloreHOB M UX COCMHEHUI B HAPOTHOM XO3SHCTBE.

Cepa. CtpoeHue aToma, aJIOTPOIHUS, CBOMCTBA M NMPHUMEHEHHE POMOMYECKON CEpHI.
Oxkcunst cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMmeHenune. CepHasi KUCIOTa U
€€ COJIM, X IPUMEHEHNE B HAPOAHOM X03s1CTBE. [IpOM3BOICTBO CEpHOM KUCIIOTHI.

A3oT. CTpOeHI/Ie aToMa U MOJICKYIJIbI, CBOMCTBA IMpOCTOro BCUICCTBA. AMMI/IaK, CTPOCHHC,
CBOﬁCTBa, IMOJIYUCHUC W HNPUMCHCHUC. Conn dMMOHUA, HX CBOMCTBA U MMPUMCHCHMUC.
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Oxkcuasbl azora (II) u (IV).A30oTHas kuciora, ee cBOMCTBAa U npuMeHenue. Hutpatel u
HUTPUTHI, TIpo0eMa UX COJEpKaHUsI B CEIbCKOXO3SIICTBEHHONW MPOIYKUIUU. A30THBIE
yI0OpeHUs.

®ocpop. Crpoenue aTtoma, aIOTPONUs, CBOWCTBA Oeoro M KpacHoro gocdopa, ux
npumeHnenne. OCHOBHBIE coenuHeHus: okcua dochopa (V) u oprodochopHas kuciora,
docdarter. DocdopHbie y10OpeHHUs.

VYrnepon. CrpoeHue aToma, ajUIOTPOIHUs, CBOWCTBA MoJupUKaIMi, TpUMEHEHHUE.
Oxkcuasl yraepona (I1) u (IV), ux cBoiictBa u npumeHnenue. KapOoHaThl: KaJlbIUT, COJa,
MOTAaIll, X 3HaYEHUE B IPUPOJIE U KU3HU YETIOBEKA.

Kpemunii. CtpoeHue atoma, KpUCTAIUIMYECKAA KPEMHUM, €ro CBOMCTBA U NPUMEHEHUE.
Oxcun kpemuus (IV), ero mnpupomnbsie pazHOBUAHOCTH. CuHIMKaThl. 3HaYeHHE
COCIVMHEHUN KpPEMHMS B JKMBOW M HExHMBOM mnpupozae. I[lonsatme o cuimkaTtHON
IIPOMBIILIJIEHHOCTH.

JemoHCTpanuu.

OO0pa31pl TallOreHOB — MPOCTHIX BellecTB. B3anMopeicTBre rajioreHoB ¢ HATPUEM, C
amoMUHUEM. BpITecHeHHEe XJopoM Opoma WIM HWOJa W3 pPAcTBOPOB HUX COJCH.
B3aumMopelicTBue cepsl ¢ MeTalUIaMH, BOJOPOJIOM W KHCIOpoJaoM. BiammopeiicTBue
KOHIICHTPHPOBAHHON a30THON KUCJIOTHI ¢ Meibio. [loriomenue yriieM pacTBOPEHHBIX
BEIIECTB WX Ta30B. BoccraHoBneHne Menu u3 ee okcuaa yriaem. OOpasibl MPUPOTHBIX
COeIMHEHU XJopa, cepwl, docdopa, yriepona, kpemaus. OOpas3Ipl BaXHEHIINX s
HApOJIHOTO XO3MCTBa CyNb(paToOB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3Ikl CTEKNA,
KepaMUKH, [IEMEHTA.

JlaGopaTopHBIE OMBITHI.

20. Tlonmyuenwe u pacno3HaBaHue Bojopona. 21. HcciegoBaHue MNOBEPXHOCTHOTO
HaTsDKEHUs BOJbI. 22.PacTBOpeHrEe IEpMaHraHaTa Kajaus Uid MEAHOTO KyIopoca B BOJIE.
23. T'unparanust o6e3BoxkeHHoro cyinbpara memu (II). 24. M3roroBieHue TUIICOBOTO
orneyarka.25. O3HakOMIIEHUE ¢ KOJUIEKIMeH ObITOBBIX GMIbTPOB. 26. O3HAKOMIICHHE C
COCTaBOM MHUHEpaJbHOM BOnbl. 27. KauecTBeHHass peakuysi Ha TallOr€HU]-MOHBI.28.
[Tonyuenue u pacno3HaBanue kuciopoja. 29. 'opeHue cepsl Ha BO3AyXE U B KUCIOPO/IE.
30.CgoiicTBa pazbaBieHHON cepHOUl kuciaoThl. 31. M3ydyeHue cBOMCTB ammuaka. 32.
PacnosnaBanue coneit ammonus. 33. CpoiicTBa pa30aBiICHHOW a30THOW KHUCIOTHL 34.
B3aumoneiicTBie KOHILEHTPUPOBAHHONW Aa30THOM KHUCIOTHI ¢ Menpto. 35. Topenue
docdopa Ha Bo3ayxe U B kuciopoje. 36. PacriosnaBanue gocdaron. 37. ['opeHue yris B
kucinopojse. 38. IlonyyeHue yronbHOM KUCIOTHI M u3ydeHue ee cBoicTB. 39. Ilepexon
kapOoHatoB B rHiapokapOoHatsl. 40. Pasnoxenue ruapokapbonata HaTpus. 41.
[TonydyeHne KpeMHEBON KUCTIOTHI M U3yYEHHUE €€ CBOMCTB.

Tema 4. Ilpaktukym 2. CBoiicTBa cOeAMHEHUN HEMETAILIOB (3 )
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1.Pemienue skcnepuMeHTalIbHBIX 3a1au 1o teme «lloarpynmna ramoreHoBy». 2.Pemenue
ADKCHEPUMEHTANbHbIX 3agady 1o eMe«lloarpynma  kucimopoma». 3.  Pemenue
DKCIEPUMEHTAIBHBIX  3aga4 1o Tteme «llogrpymma  aszora». 4. Pemenue
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMme «lloarpynna yrnepona». 5. Ilonyuenue, cobupanue
Y PACIIO3HABAHME I'a30B.

Tema 5. KpaTtkue cBeieHus1 00 OpraHMYEeCKUX COCTUHEHUSIX 4 yaca

VYrinesogoponsl. Heoprannueckne m opraHM4ecKue BEIIECTBA. YIJIEBOJOPOABI. MeraH,
3TaH, NPONaH KaK Ipe/leJbHbIE YIJIEBO- JOPOAbl. DTUJIEH U allETUIEH KaK HeNpeaeIbHbIE
(HeHaCBILIEHHbIE) YIIIeBOAOPObl. ['openue yriaeBoaopo1oB. KauecTBeHHbIE peakuy Ha
HenpenenabHble  coequHeHus. Peakuusa  neruppupoBanusa.  Kucnoponconepikamme
OpraHUYECKHe COeM- HEHUs. DTUIOBBIM CIHPT, €0 MOJyYeHHe, IPUMEHEHUE U (HU3HO0-
jgorudeckoe neictBue. TpexaToMHblil cnupT rauiepuH. KauecTBeH- Has peakuus Ha
MHOTOATOMHBIE  CIAPTBHI. YKCYCHas, CTE€ApUHOBAas M OJICMHOBAas KHUCIOTBI —
NPECTaBUTENN Kiacca KapOOHOBBIX kuchoT. JKupsl. Mputd.  AsoTcomepikarime
OpraHMYECKHE COEOUHEHUS. AMUHOTpyMNNa. AMHUHOKHCIOTHI. AMUHOYKCYCHAsl KUCJIOTA.
benku (mporteunsl), UX (QyHKUMU B KUBBIX opraHu3zMax. KauecTBeHHble pe- aKIMM Ha
Oenku. JlemoHcTpauuu. Mojenn MoOJIeKyln MeTaHa, 3TaHa, IpOINaHa, 3TU JIeHa U
anieTwieHa. B3aumopeiicTBue sTuieHa ¢ OpOMHOM BOJOW M pacTBOpPOM IE€pMaHIraHara
kamus. OOmume XMMHYECKHE CBOMCTBAa KHCIOT Ha NpPUMEpPE YKCYCHOM KHCIIOTBHI.
KayecTBeHHass peakuus Ha MHOTOaTOMHbIE CHHUPTHL.  JlaGopaTopHblEe  OMBITHI.
KadecTBeHHbIE peakiiuy Ha OCNKY.

Tema 6. OOo0OIIEHNE 3HAHWI TO XUMHUHU 32 KypC OCHOBHOHW miKosbl. [loaroroBka x
rocyaapcTBeHHo# urorooi arrectanuu (I'MA) (7 u)

Ilepuonnuecknii 3akoH u Ilepuomnueckas cucremMa XxumMuueckux snemeHtoB . U.
MenneneeBa. @U3NUECKUN CMBICI MOPSAKOBOIO HOMEpA JIEMEHTa, HOMEPOB NIEPHOIA U
rpynnsl. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B NIEPUOJIaX
Y TPYIIAX B CBETE NPEJICTABICHUI O CTPOEHUU aTOMOB JIEMEHTOB.

3HaueHWe TMEPUOJUYECKOr0  3aKOHA. BuIbl XUMHYECKUX  CBA3EH U THUIIBI
KPUCTAJUIMYECKUX  PEmEeTOK. B3auMOCBSI3b  CTpOGHHMST M CBOMCTB  BEIIECTB.
Knaccudukamuss XuMHUUECKUX PEAKIUA MO Pa3IUYHBIM MpU3HAKaM (YUCIO M COCTaB
pearupyrmux U oOpa3yroIuXcs BEMIECTB; HAJIMYMUE TPaHUIbl paszuena ¢as; TerIoBOn
¢ (deKT; M3MEHEHHE CTENEeHEW OKHUCIEHHUS AaTOMOB; HCIOJb30BaHUE KaTalu3aTopa;
HampaBiieHne npoTekanusi). CKOpOCTh XMMHUYECKUX PEeakiuii U PakTophl, BIUSIOMINE HA
Hee. OOpaTUMOCTh XWMHUYECKUX PEAKIMH ¥ CIOCOOBl CMEHICHHS] XUMHUYECKOTO
paBHOBECHSI.

IIpocTeie U cnoxHbIe BeniecTBa. MeTtamuibsl 1 HemeTaulbl. ['eHeTndeckue psabl MeTailIa,
HEMeTalyla M TepexoaHoro Meramuia. OKCHUIBIM TUIPOKCUIBI (OCHOBAaHMS, KHCJIOTHI,
ampoTepHbIe THIPOKCUIBI), comu. X cocraB, kinaccuukanus u oOIIMEe XUMHYECKHE
CBOICTBA B CBETE TCOPUH IEKTPOITUTUUECCKON JTUCCOLMAIUU.



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

[TpomexyTouHas arrectauus (TeCTUpoBaHue) - 1 yac

JOKYMEHT IOJMNUCAH DJIEKTPOHHOM MOJMUCHIO
MOJJIUHHOCTD JJIOKYMEHTA HE NOATBEPK/JEHA.

)
MOJNUCH

O6wuii ctatyc noanucu:

CepTtuduKar:
Bnapeneu:

Uspatensb:

CpoK peiicTBuA:

[ata n Bpemsa co3gaHua IM:

IMPOBEPEHO B ITPOTPAMME KPUIITOAPM.

Mognucn matemaTUYeckn KOPPEKTHbI, HO HET NMOJIHOTO A0BEPUA K OAHOMY AU
HECKOJIbKMM cepTudMKaTam noanucu

01FC38220098ACE1824CB943444AE74B4E

1032501024973, 07624128358, 002524005698, novolit33@mail.ru, RU, 25
Mpumopckuii kpai, PAMOH NAPTU3AHCKUIA, CENNO HOBOJIUTOBCK, MKOY
couwl C.HOBOJ/IMTOBCK, MKOY COLWW C.HOBOJ/IMTOBCK, Y/1. HEPHAXOBCKOTO,
33, -, -, AUPEKTOP, AAPbA TEHHAABEBHA, KEPUMOBA

000 "TAKCKOM", 000 "TAKCKOM", YaocToBsepatoLwWwmii LeHTP, bapblKoBCKKi
nep., 4. 4, ctp. 2, Mocksa, 77 Mocksa, RU, 007704211201, 1027700071530
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